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AB S TRACT 

A method for sel f- im prov ement o f  n utr i t ion al status wa s d ev eloped for 

the vi l l agers i n  Northe a s tern Th a i l and u s i ng the raw m ater i al s al read y 

a v ai l ab l e  in the v i l l ages  wi th cowpeas as a prote i n  suppl em ent . A low 

cost and n utr i t ional l y  bal anced 7 -Da y m enu wa s designed for a fam il y 

un i t ;  i t  was ba sed on the food s and food d i shes al read y e a ten i n  the 

v illag e s , the pr e sent eat i ng pat tern of the vil l agers and prote i n  

m ax im i �ed dishe s . It was desi g ned and i n troduced usi ng a three stage 

s ystem - stud y of the pr e sent food s eaten , d evelopnent of the cowpe a 

d i she s a nd the 7 -Day  m e n u  and i n trod uc tion of the 7 -D a y  menu to the 

v i l l ag e s . 

A s urvey o f  eat i ng hab i t s  wa s cond uc ted i n  ten v i l l ages i n  Khon 

K aen Prov ince , to find i n format ion on the type s of food raw mater i al s 

a v ai l ab l e  in th e v illages , the type s of food s and food d i she s eaten 

througho ut  the y e ar , the l egum e s  and l egune food s ea ten i n  the 

v il lag e s . Twe n t y  fiv e cowpe a r e c i pe s  w e re dev el oped fr om the 

trad i t ion al d i s he s  and protein max im i sed usi ng l i nea r programm i ng . 

They we re hig hl y acceptab l e  to a taste panel of v i l l agers . The prote i n  

content o f  22 commonl y ea ten food d ishe s we re al so max im i sed u s i ng 

l i ne a r  programm i ng .  The se prote i n  max i m i sed d i she s together with the 

other food s eaten by the v i l lag er s were used to dev el op a 7 -Day men u in 

the tr ad i t ional v il lage m eal pa ttern . A sys tem wa s dev el oped using 

m ix ed i n teger programm i ng to sel ec t an acceptable daily menu pat tern 

wh ic h could suppl y an ad e quate quantity  of food for a fam i ly of 7 

pe rson s and meet their r e qui rements for 2 6  esse n t i al n ut r i ents. The 

7 -Da y m enu con s i sted of 6 dai l y  menus of 29 food s a nd fnod d i shes 

i n cl ud i ng 1 1  cowpea d i she s and steamed gl uti nous rice . The 7-Day menu 

was found highl y acce ptab l e  by the vil l ag e r s .  

Three I n trod uc tion Mod el s f i t t i ng with the v il l age li fe styl e were 

d evelope d  for i n troduc i ng the 7 -Da y m e n u  and the cowp e a s  to 6 v i l l ages  

i n  Khan Kaen Prov ince . Eac h mod el was tested in  tw::� v il l age s d ur i ng a 

2 1  wee k  i n trod uc t ion pe r i od . Th e most successful i ntrod uc tion method 

w a s  to f i r stl y ex pl a i n  the who l e  menu to the v i l l ag e  headm an , and then 
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wi th h i s  hel p  org anise a pa rty fo r the v i l l ager s to intr od uce the menu 

a nd the cowpe a s  a nd to give  n ut r i t ional i n form a t ion . V i d eo 

d emon stration s we re u sed to tea c h  the cooki ng method s for the v ar i o u s  

d i she s a n d  a coo ki ng com pe tition e ncour a g ed the v i l l ager s to c o o k  the 

d i she s and to fo l low the m en u .  Th i s  metho d of i ntroduc tion created a 

l arge i n c rease i n  the n um ber of v i l lager s u sing cowpeas . 
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INTRODUCTION 

The Nor theast reg ion is the l argest reg ion in Tha i l and in both area and 

popul at ion . It has  an a r e a  of 1 7  mil l ion hec tare s , wh i c h  i s  

a pprox im atel y one third o f  the countr y .  There are 1 6  P r ov ince s ; Khon 

Kaen , where Khon Kaen Un i v er si t y  i s  s i t uated , i s  the central Prov ince . 

Of the to tal Tha i  popul at ion , i n  1 981 e s t imated at  4 1 . 9  mil l ion , 

one thi rd l ives i n  the Nor theast . About 8 5 %  of the Nor the astern peo pl e 

l ive i n  v il lag es and d epend for the i r  l i v el ihood on agric ul tur e . The 

a nnual i n come pe r ho usehold wa s e s t imated i n  1 975-76 as 7 3 0 0  bahts , 

which was only h a l f of  the national  average incom e ( Mi n i st r y  o f  

Agric ul ture , 1 978 ) .  The major pa rt o f  thi s  income is ob tai ned from the 

produc tion of r ic e , cassa v a , kena f ,  corn and l egumes . The low i ncomes 

a re due pr imar i l y to poor agric ul tural  prod uc tion wh i c h  is caused by 

unprod uctive so i l s and e r ratic r a i n fa l l  ( Cro pping Sys t em P r ojec t ,  

1 978 ) .  The major i t y  o f  farmers st i l l  d epend on r a i n- fed ag ric ul tur e  

a nd a mono- cro ppi ng sys t em . In onl y 6 months o f  the ye a r , from 

m id-A p r i l  to m id-Oc tober , there i s  more than 8 5 %  of the ann ua l r a i n fa l l  

- in total 1 255 mm ( She l ton , 1 97 6 ) .  Wor k  i s  heavy d u r i n g  thi s  per iod , 

the rai n y  season . There i s  l ittl e agric ul tural prod uc tion dur ing the 6 

months o f  low r a i n fa l l , the dry se a son . Th i s  prod uces a pe ak o f  

unempl o yment and no i ncome earn i ng . 

The v i l l ag ers hav e the re fore l it t l e and sometimes no income and 

must grow or find most o f  the i r  food . Mo st v il l age househo l d s  hav e an 

adequate suppl y o f  " bul k" food in the form of g l ut i nous r i c e  but the y 

have a l im ited supply o f  the food s requ i r ed for a nut r i t i o us b al anced 

d iet - meat , fr u i t  and vegetab l e s . The re is scarc ity of such food i n  

the sem i-arid areas and i n  the d r y  sea son i n  a l l  area s . Onl y a few o f  

the vil l ag ers hav e cash to buy food and the y c an usua l l y  b uy onl y the 

b as ic , b ul ky food s .  In m an y  v il l ages , there i s  no mar ke t  pl ace and no t 

m any food s are av ai l ab l e  i n  the v il l age food stal l s  as the r e  i s  low 

purcha s i n g  power and the r e fore a low d em and for man y v ar i e t i e s  o f  food . 

The d ie t  o f  the Northeastern peo pl e  i s  therefore mainl y g l ut i no us 

r ic e  w i t h  smal l amounts o f  fish a nd ferm ented f i sh and g reen 

v egetab l es .  Th i s  is g ene r a l l y  a n  i nadequ a t e  d iet and resul ts i n  a v er y  

h igh pro por tion o f  the po pu l at i o n  suffe r i ng from malnutr i t ion . Sev eral 

c l inic al , b iochem ical and food intake surv eys h a v e i nd ic ated the 
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i nad e quate d ieta r y  intake o f  the Nor theastern po pul ation ( V a l ya sev i ,  

1 964 , 1980 ; Va l ya sev i e t  al , 1 96 7 ;  Kum a zawa et al , 197 4 ; Taguc h i  et 

a l , 197 4 ; Div is ion of Nut r it i on , 1975 ; Dhanamitta e t  al , 1981 ) .  

Seven i m portant nut r i t i onal d e fi c ienc ie s  have b een r e ported : 

p r otei n- ene r g y  malnut r it ion , b e r i- be r i ,  r ib o fl av in d e fi c ien c y ,  v itam in 

A d efic ienc y ,  i ron defi c iency anemia , i od ine d efic ien c y ,  and ur i n a r y  

b l add er stone d i sease . P r o te i n  energy mal nut r i tion i s  t h e  most 

w idespr e ad . Th i s  was sho wn by h i g h  mor tal ity r ates in c h i l d ren aged 

0 -4 yea r s  and i n  pr egna n t  women , a nd by a h i g h  pe rcentag e o f  low b ir th 

we ights between 2 . 5-2 . 6  kg ( National Food and Nut r i t ion Pl ann i n g  Board , 

1 977) . R ecentl y i n  Ban Nongha i ,  Ubol Prov ince , 55 % of preschool 

children had pro t e i n- energy mal n utr i t ion ( Dhanamitta et al , 1981 ) .  In 

1 975 , 1 6  case s o f  beri- ber i  we r e  adm itted to hospi tal s i n  Ub ol 

P rov in ce . Most of the se were i n fants who se mothe r s  had a h i sto r y  o f  

b eri- ber i (Dhanamitta e t  al , 1 977) . I C NND i n  1962 i d enti f i ed 

r ibofl av in defi c iency , v itamin A d efi c iency and iron d efic iency anem i a . 

In more r ecent ye a r s , a h i g h  pre v al ence o f  b iochemical r i b o fl av ino sis  

i n  pre sc hool chi l d ren , h i g h  inc id ence of  v itamin A d e fi c iency in  

prescho o l  and sc hool chi ld ren a nd wid espr ead iron d efic i e n c y  anem i a  

among chi l d ren a n d  adul ts were fo und ( Thumham et al , 1972 ; Dhanam itta 

a nd Val yasev i ,  1 977 ; Taguc hi et al , 1 97 4 ; Tan pha i c hi t r  and S i r ivayd , 

.1 977) . I od ine- defi c i ency goitre  wa s r e por ted in 2 1 %  of  the po pu l ation 

i n  Ubol Prov ince and 15%  in  Udon Prov ince ( Nond asut a ,  1 977) . There 

was , in 1 966 , b l ad d er stone ho sp i tal isat i on in 15 Prov inces i n  the 

N orthe a s t  ( H a l stead and Val yasev i ,  1 967) . I n  a sur v ey o f  th i s  d isease 

i n  1970 among the 20 mil l ion po pu l ation o f  the Nor th a nd Nor the a st , 

3 . 8% were fo und to hav e b lad d er stone s ( Val ya sev i and Dhanam itta , 

1 977) . A l tho u g h  most o f  the recent stud i e s  we re cond uc ted onl y  i n  Ubol 

and Khon Kaen Prov in c e s , it can be pre sumed that mal nutr ition i s  

widesp r e ad thr o u g hout the Nor th e a st . 

Few attem pts h a v e  been m ad e  to im prov e the nut r i t ional status o f  

the Nor theastern popul at ion . A food suppl ement prog ramme wa s c a r r i ed 

out in some v i l l ag e s  in Ubol Prov ince and a school l un c h  prog ramme i n  

Khon K a e n  Prov ince ( V al ya sev i ,  1980) . I n  the earl y p a r t  o f  the Four th 

National  Food and Nut r it ion Pl an ( 1 977-1 982) , nutr i t ion wa s not 

empha s i sed and it was l e ft to the health secto r . The n ut r i t ion 

programm e was i n t eg rated i nto the ex ist i ng heal th netwo r k  c arr i ed o ut 

b y  the p a r amed ic al and a uxil ia r y  per so nnel at the v il l ag e  l ev el . A 

p i lot prog ramme was cond uc ted in v il l ag e s  i n  Ubo l  Prov ince to f i nd 



3 

sui table mod el s  for the im pl em entat ion o f  the n ut r i tion prog ramme 

i ntegrated i nto the exis t i ng heal th care net work (V a l ya se v i ,  1 980) . 

Recentl y i t  has been recog n i sed that ther e  i s  a need for a wid er 

a pproac h towa rd s improv ing the n utr i t ion o f  the r ural po or . The 

fol lowi n g  elem e n t s  need to be inc l ud ed and co-or d inated : food 

p r oduc ti on and d i stribut ion , i ncome g enerati on , ed uc ation , 

env ironmental h yg iene , hea l th and san i ta tion (FAO , 1 977 ; Va l ysev i ,  

1 978 ) . Obvio us l y i n  a " low c ash" vil l ag e  commun i t y ,  food prod uc tion has  

to be i n c r e a sed and food storage m ethod s im proved , b e fo r e  better 

n utrition can b e  a t tained b y  the v il l ag er s . Howe v er , i nc r e a sed food 

produc tion pre sents many problem s - fi nd ing su i t able crops , showing the 

v il lag ers how to g row them and enco urag ing the vil l ag er s  to eat them . 

Ag ricul tural d ev elopm ent , a g ric ul tur a l  exten sion , d ev el o pm ent o f  food s 

a nd food d ishe s ,  home economic s exten sion , need to be com b ined wi th 

n ut ritional stud ies for this type of n ut r i t ional improv em ent prog ramme . 

There i s  no suc h prog ramm e in Nor theast Tha i l and . Up to the present , 

there ha s been no gov ernment prog ramme or research proj ec t i n trod uc ing 

any nutrit ious food s wh i c h  can be  g rown by the v il l ager s  and the r e  i s  

n o  sat i s fa c tory , r ecommend ed method o f  introduc ing new food s .  A 

su itab l e  method need s  to be  d ev el o ped for introduc ing nutr i t i o us food s 

to areas o f  low n ut r i tional status in Nor the a stern Tha i l and . 

There hav e been v ar ious m ethod s u sed in 

produc ts in oth e r  countries whic h might b e  

Thail and . N e w  n ut r i t ious food prod uc ts hav e  

introduc ing new food 

used in Nor theastern 

been introd uced in 

d ev elo pi ng coun t r i e s  by commerc ial  food compa n i e s  and by a g enc i e s  in 

food aid programm es (De Muel enaer e , 1 96 9 ; Or r , 1 972 , 1 977 ; Cord aro 

a nd Gal l ,  1 975 ; Forman and Hor n ste i n , 1 976 ; Ronchi and Lo pex ,  1 97 6 ;  

G ongor a and Sha w ,  1 977 ; Maxwe l l , 1 978 ; Stev en s ,  1 97 8 ) .  The 

commer c ial  food companie s  hav e d ev elo pe d  through the yea r s , in the 

d ev elo ped coun tr i e s , a system of l aunc hing new prod uc ts onto a market . 

This ha s been b ased mainl y on con sumer stud ie s  and on develo pment o f  

modern commun i c at ion method s .  The successfu l l y  m arketed new food 

p r od uc ts hav e been car e fu l l y  d ev el o pe d  r i ght from the in i t i al sta g e  o f  

t h e  prod uc t id ea t o  the final sta g e  o f  l aunc hi ng the prod uc t o n  the 

m arket . Eac h stage of  d ev el o pm ent is s ystemat i c a l l y  pl anned and 

e v alua t ed i n  the s ystem o f  prod uc t d ev el o pm ent . Thi s  s ys t em wa s u sed 

in the d ev elopm ent of  a n umber of prote i n  r i c h  food s ,  e . g .  Inc a pa r ina 

in  South Amer i c a  and ProNutro i n  So uth Afr ic a . But a l though many 

h ighl y n utr i t io u s  food prod uc ts hav e been d ev el o ped , few w e r e  
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successful l y  marke t ed so a s  to reach the peo pl e  who need them . The 

real  ob stacle wa s the l ow purcha s i ng po we r  of the need y .  Th i s  a l so 

c aused the " tr i c k l e  down " e ffe c t ,  the techn ique o f  tran sfe r r ing 

i n formation thro ugh the soc ial s ystem o ften used by food com pan i e s  for 

i ntrod uc ing new h i ghl y  n ut r i t ious food to the need y ,  not to wor k . 

P romotion and a d v er ti s i n g  campa i gns a r e  d irected to the m id d l e  and 

u p pe r  class  incom e g roup . Th is i s  to create i nitial  d emand for the 

food prod uc ts l ar g e  eno ug h for prod uc tion and al so to use the rol e 

p l a yed b y  the h i g he r  soc io- econom ic group s  in  i n fl ue n c ing the l ower 

econom ic group to follow ( Cord aro and Ca l l ,  1 975 ) .  

Food agencies 

d istr ibut ing them 

free of c harge to 

hav e been i n trod uc ing new n ut r i t ious food s by 

thro ug h v ar io us gov ernment or i ntern a t i onal s ys tems 

the need y popu l at ion . Often i n  the past , the 

e x i st i ng food supplemen t a r y  prog rammes were no t successful in im prov ing 

the nutr i t ional st and ard o f  the commun i t y  b ecause the y r e a c hed on l y  a 

v er y  sm a l l  pro po r tion o f  the pr ior i t y  targ et g roup because pe o pl e  hav e 

to tra v el far to the distr i b ution centr e , food s g iv en o ften we r e  

m is-used , the prog ramm es wer e  cost ine ffec ti v e ,  type s o f  food av ail ab l e  

were l im ited , t h e y  we r e  n o t  sui t ab l e  for n utr it ion ed uc ation a nd 

c reation o f  impr o v ed  food hab its because the food s were no t local l y  

a v ail ab l e . Tod a y ,  i t  has  been su g g ested that i t  i s  better to use local 

.fo od raw m ater i a l s ,  and to use the v il lag e women themse l v es i n  the 

d istr ib ut ion o f  the food and the spr e ad of n utri tion ed uc a t io n . More 

a t tent ion has to b e  g iven to reaching the fam i l y  as a who l e  (Ronchi and 

L o pe z ,  1 976;  Gongor a  and Sha w ,  1 977 ; M a x we l l ,  1 978 ; Steven s , 1 97 8 ) .  

P e rhaps a comb i n a t ion o f  the method o f  introd uc ing new food prod uc ts by 

food commer c i a l  compa n i e s  and the new suggesti o n s  o f  the food 

s uppl em entary p r og rammes coul d be u sed for i nt rod uc ing h i g hl y 

n utrit i o us food s to the N o r thea s tern v il l ag er s .  But thi s  n e ed s to be 

c areful l y  consid ered and pl anned a s  it  h a s  b een stated that it is 

u n real and impr a c tical to a ssum e that m ethods u sed in the d ev el o ped 

c o untr i e s  are a pp r o pr i a t e  and a ppl ic ab l e  in all s ituat ion s . Suc c e s s  

w i l l  not a utomat ic al l y  fo l low from " pl ug g ing i n "  a n  innov ation i nto a 

s o cial s ystem ( Crooch and Cham al a ,  1 98 1  ) . " Tr ickl e down" e ffec ts m ig ht 

n o t  occur in the r ural  Tha i  soc i a l  sys t em a s  there wa s no d if fe rence i n  

food con sumption hab its when soc io- eco nom ic status wa s d iffe r ent 

( Kum a za wa et a l , 1 974 ) .  I t  has now a l so been suggested that 

i ntroduc i ng new m ethod s of  g rowi ng new food c rops to farm er s b y  the 

"trickl e-down " e ffe c t  o ften u s e d  b y  a g r ic ul ture exten sion , i s  not 
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s uccessfu l  in al l commun i t i e s  and tha t th i s  does not prod uce a general 

expan s ion o f  new c ro p  g ro wing i n  the commun ity b ut onl y  the rise o f  

e l itest fa rmer s ( McAl l i ster , 1 98 1 ; Rol ing e t  al , 1 98 1 ) .  I n  the Tha i  

pe asant soc iety , peopl e  a r e  susp i c ious o f  ambit ious per so n s .  Thu s  i n  

g enera l  fa rmer s o r  house wi v es a r e  hesitant to take the l ead for fea r  o f  

b e i ng d i s l iked b y  o the r s . I t  i s  therefo r e  hard to f ind g ood 

l eader sh i p ,  for onl y tho se who th i nk that the po sit ion wi l l  g iv e  them 

e nough pe r sona l b enefi t  to be wor th the r i sk of being d isl iked wo ul d 

thrust themsel v e s  fowa rd (He i n e t  al , 1 980 ) . Th i s  m a y  have a v ital 

e ffec t  on pl ann i ng the in troduc tion o f  n e w  n ut r i t ious food prod ucts to 

the No r theastern v il l ag es. The r e fore , 

method o f  introd uc tion wh i c h  wi l l  be  

there i s  a need to  d ev el o p  a 

acce ptable to the v il l ag e  

commun i t y ,  wh i c h  is not foreign t o  the i r  wa y o f  l ife and wh i c h  the y c a n  

really und erst and . 

Bec ause the v il l a g er s hav e  sever a l  nut r i t ional d efi c ienc ie s ,  i t  i s  

not suff i c ient t o  i ntrod uce just a sing l e  food , for exam pl e  a pro te in 

food , b ut it is necessa r y  to introd uce a com pl ete d ie t  incorpor a t i ng 

food s al r ead y g rown or a v ai l ab l e  wi th one or two supplem entary food s so 

a s  to g i v e  a bal anced food intake. Ther e fo r e  there i s  a need fi r st to 

i d ent i fy the food s al read y av ai l ab l e  i n  t he vil l ag es , then to find 

suitabl e  suppl em entary food s and then to d esign a compl ete "men u" . 

As the most prev al ent nut r i t ional prob l em i s  prote i n- en e r g y  

m alnut r i t ion , t h e  suppl em entary food s n e ed ed most urgentl y  are  low cost 

a nd high qua l i t y  prote i n  food s. I t  i s  expensiv e  and d if f i c ul t to 

i ncrease the prod uc tion of meat and o ther pa storal produc ts .  The r e  

h ave been a number o f  rese a rch prog rammes on prod uc tion o f  cattl e ,  p i g s  

a nd poul try but d ev el o pment has been s l o w .  Ag ric ul tu r e  rese a rch into 

i ncre a sed prod u c tion o f  l egumes and v eg etab l es has been encour a g ing and 

there fore it is mor e use ful  to con s i d er the se cro ps for i nc re a s i ng 

prote i n  and energy intake s .  Leg umes i n  particul ar can b e  stored d r y  

for long pe riod s o f  tim e and would b e  sui t ab l e  food s for the d r y  season 

when it i s  not po ssib l e  to g row many v eg etab l es and when mal n utr it ion 

i s  most ac ut e .  I n  pl ann i ng a reasonab l e  prote in and ene r g y i ntake 

througho ut the ye a r , l egumes could contr ibut e  signi f i c antl y to the 

N or theastern d ie t  as it con sists m ainl y o f  steamed glut i no us r i c e  and a 

smal l amount o f  fish . 

Al tho ug h sev eral  legumes are g rown , there i s  a rel uc tance on the 

p a r t  of the farmer s to grow them un t i l  the y  are assured of the i r  v al ue 

e i ther fo r home use or for a c ash incom e .  Soybean s c annot g row wel l  i n  
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N o r theast soil s bec ause o f  poor nod ul at ion and mungbeans have low 

p roduc tion yi el d s .  The r e  are i nd ication s that peanuts c an be  grown as 

a cash c r o p  but al ready c o wp e as and str i ngbeans are be i ng grown i n  some 

p l ace s as g reen v e g etab l es for ho usehold u se and a l so cash c r o ps . 

There fo r e  i t  a ppe a r s  that cowpe a s  wo ul d be  the most suitab l e  l eg ume to 

g row fo r storage a s  a sup p l ement a r y  food in the d r y  season . The r e  i s  

o n l y  one probl em the v i l l ager s seldom eat  cowp e a s  i n  the form o f  

c owpea seed!  The v il l ag ers wo u l d  hav e  to·be taught to use cowpea seed s 

i n  the i r  cooki ng b e fore the farmer s woul d want to g row cowpe as . 

N e w  food d ishe s  in cor por a t i ng cowpeas wo uld hav e  to be d ev el o pe d . 

V ar io us kind s  o f  cowpea d ishe s such as m a i n  meal  d ishe s , d esse r ts and 

sn acks wo uld hav e to be d ev eloped for the housewi v es to cook at  hom e 

a nd for the food v endor s to sell i n  the v il lag es . The se new food s 

woul d  h a v e  to be b ased on the d ishe s and the method s o f  cooking a l r ead y 

common i n  the v il l ag es and be acce pt ab l e  to the v i l l ager s .  Cowpea 

d ishes and a menu d ev el o ped to f i t  w i th the v il lag e r s' bac kg round wo uld 

o ffer the best pro spect o f  ac ceptanc e . 

A weekl y o r  monthl y "men u" could be d esi g ned u s i ng the local l y  

a v ail ab l e  food r a w  mater i a l s and the n e w  cowpea d i shes , b ut the most 

d i ffi c u l t part would be  i n trod uc t ion o f  this  bal an ced d ie t  to the 

v il lag e r s .  It  i s  impor tant that the v il lag er s , e spec i a l l y  the 

·housewi v es ,  be told and encour a g ed to take the r i g ht qua l i t y  and r i ght 

quant i t y  o f  food i n  the d ie t . But ho w c an i t  be don e ? . Peopl e d o  not 

change the i r  food unl ess the y  feel that the y  are  going to bene fit  from 

the chang e .  Food proc e ss i ng com pa n i e s  have al read y d ev eloped 

t echn i que s to create awareness and to l ead to the ad o pt ion of new food 

p roduc ts and the n ut r i t i o n  education expe rts hav e  d ev el o pe d  e ffe c ti v e  

n utr i t ion ed uc a t i on prog rammes . It  was thought that the se method s 

c o ul d  b e  combined for the i ntrod uc tion o f  new food s to the Tha i  

v il l ag e s . 

Therefo r e  the a im o f  the p r e sent r e search was to d es ign a 

n ut r i t i o n a l l y  b a l anced d iet based o n  the r a w  mate r i a l s a l read y 

a v ai l ab l e  in the v il lag es suppl em ented wi th cowpe a s , the pr e se n t  eating 

patte r n s  and the t ype s of  food s al read y e aten in  the v il l ag es ; a nd to  

i ntrod uc e thi s  d ie t  to som e typ i c a l  v il l ages i n  Khon Kaen Prov ince 

u s ing a combin a t i o n  o f  the new prod uc t i ntrod uc t ion method s o f  

commerc ial  compa n i e s  and the n ut r i t ion ed uc ation prog rammes . 

The rese a rch wa s d esigned in thre e  p a r ts as follows : 
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PART ON E :  Sur v e y o f  Ea t i ng Hab i t s  i n  Ten Vi l l ages in 

K hon Ka en Frov i nce 

Th i s  r e search wa s to find the basic d ie t a r y  i n form ation on ki nd s  

and so ur c es of food raw m ateri al s eaten , t ype s and qua n t i t i e s  o f  food 

l egum es eaten and the e a t i ng pa tt e rn throughout the year  o f  the Khon 

Kaen v i l l age r s . 

It wa s nece s sary to docum ent : the common food raw m ateri al s ,  the 

t ypes of food d i she s ,  d e sserts and sn ac ks eaten , the d ie t a r y  pa ttern o f  

the vil l ag ers througho ut the ye a r , t h e  t ype s of legumes eaten , the 

pe rcen t a g e  of fa rmers g r o wi ng l eg umes , the p e r centag e o f  vil l ager s 

eating l egune s  and how t he farm e r s  store l egt.mle s . 

PART TW O :  Lev el opnent o f  Cowpe a  Di shes and 7 -Da y Me nu for 

V i l lag e r s  in Nor theastern Th a i l and 

Th is re search wa s to d e s i g n  and d evel o p  firstl y food d i she s 

suppl em ented wi th cowp e a s  and se cond l y  a nutr i t ional l y  b al anced menu 

which wo uld be  acceptab l e  to the v il l age r s .  

PART TH R E E : Introduc tion of Co wpeas i n  a Nut r i t ional l y  

Ba l anced Me nu to Si x V i l lag e s  i n  Khon Kaen Prov ince 

The f i n a l  part of the re se a rch wa s to find an appr o pr i ate method 

o f  introd uc ing the cowp e a s  and the nutr i t i onal ly bal anc€d men u to 

v illag e r s  and to study the total i m pact of thi s  sys tem of g rowi ng a new 

food as a method for im pr ov ing the d iet . 

Th e research wa s cond uc ted i n  Ne w Zeal and and Th a i l and dur i ng the 

period 1 978-1 98 1 . The survey wa s cond uc ted in 1 0  vil l ages in Khon Ka en 

Prov i n c e . Th e  formul a t ion o f  the food d i she s and the pl anning o f  the 

menu and the dev elopmen t of the i n trod uc t ion methods we r e  carr i ed out 

at Ma sse y lhi v er sity , New Ze al and . The ac ceptab il i t y  of cowpea d i she s 

was tested at Kho n  Ka en Un i v e r s i t y ,  Th a i l and a nd the i ntroduc tion o f  

cowpe a d i shes and the 7 - d a y  menu wa s cond uc ted i n  s i x  v i l l ages i n  Khon 

Kaen Pr ov ince . 
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P ART O N E :  

S URVEY O F  E A T I NG H AB I T S I N  T E N  V I L LAGE S 

I N  KHON KAE N  PROV I N C E  

Food s eaten i n  e ach v i l l age i n  the Nor theast may d i f fe r  because o f  
trad i ti on and local ity o f  the vil l ag es but certa i nl y  d i ffer from se ason 
to season because of chan g es in the a v ail ab i l ity o f  food. In Kho n  Kaen 
Prov ince , there a re five v i l l ag es to wh i c h  the Khan Kaen Un i v er sity 
Cropping Sys tem Projec t hav e  i ntroduced legumes suc h as mungbeans , 
pe anuts , and cowp e a s to be used in i nterc ropping . Th i s  i ntroduced 
croppi ng pattern may in fluence the eati ng pa ttern of the v i l l ager s . 
There fo r e  in stud ying e a ti ng hab its , i t  uas impo rtant to survey 
d i fferen t type s  o f  v illag es. Th e sur v e y  wa s conduc ted i n  the f i v e  
Multi pl e Croppi ng and f i v e  Ot her Vi l l ages cho sen from a l l  non Mul ti pl e 
Cropp i ng v il l ag es . A total of 1 0 0  househo ld s we re used i n  the sur v ey , 
1 0  househo ld s from eac h v illag e . Head s o f  househo ld s wi th d i f fe r en t 

. occupa tions we r e  c hosen . The househo ld er was i nterv iewed by a teacher 
in the v i l l age or the vil l ag e  headman . 

There we r e  two surv eys : 
1 .  The Gen eral Sur vey on the Food Ea t en 

The aims were to: 
( a ) Determ i ne the food ra w mater i a l s  a v a i l ab l e  to the vil l ag er s 

and eaten b y  them . 
( b )  Compa re the fo ods eaten i n  the Mul ti pl e Cro ppi ng V i l l ages 

and the Other Vi l l ages. 
( c )  Obta in fac tua l i nfo rmation on the ki nd s  of food s  and food 

d ishes the vil l ag er s  ate fo r eac h m eal or between mea l s  
throughout the d a y  i n  the three se asons - ra iny , ho t and cool . 

( d) Es tabl ish the pattern of eati ng thr oughout the year . 
2 .  The Sur vey on Legum es Ea t en , Grown and S to red 

The aims were to obta i n: 
( a )  The type and quanti ty o f  legumes a nd legum e d ishes e a ten i n  the 

d i ffe rent v il l ag es , the fr eque n c y  of eati ng legumes , 
( b) T y pe of  meal  i n  wh i c h  legumes we r e  used , 
( c) He thods of  cooki ng and proce s s i ng l egumes , 
( d )  The villag er s '  atti tud e to l egumes and legume d ishes , 
( e ) The growi ng , stor i ng and the uti l i za tion o f  cowpe a produc ti on , 
( f) The ways to en cour a g e  incre ased consumption of legum e  food s .  
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1. T H E  F OOD O F  V I L LAGERS I N  N ORTH E A S T ERN T H A I LAND 

The food of v i l l agers in Nor theastern Tha i l and is ma i n l y  g l ut i nous r i ce 

w i th v eg etables and smal l quant i t i e s  o f  f i s h , fermented fish , bee f a nd 

chicken . Onl y  f i ve surv eys o f  the food con sum pt ion hav e been done, a nd 

there hav e been to d eterm ine the n ut r i t ional l ev el o f  the d iet . 

1 . 1  F OO D  HAB ITS IN NORTHEASTER N  THA ILA ND 

V i l l ag ers norm al l y  eat  the i r  m eal s tog ether as a who l e  fam i l y ,  a t  

l east two meal s a d ay - bre akfa st and d inner . Food s a re cooked and 

served fo r the who l e  fam i l y  no s pec ial food s are prepa r ed for 

c hildren , o r  pregnant and l actating wom en . School chi l d ren usu a l l y  

come hom e  for l un c h , but the ad ul ts who wo r k  i n  the field usua l l y  t a ke 

with them steamed glut i nous r i c e  a nd oth e r  food for l unch . Dur ing the 

r ice harv esting se a son , t h e  v il l ag er s  som etimes stay in the field  and 

eat  what e v er food they c a n  f i nd in that area or  hav e brought w i th them . 

Gener a l l y  the e a t i ng habits o f  the v il l ag er s  are the sam e , but the 

k i nd s  of food the y  c o unt a s  exotic food or r e stricted food for the s i c k  

peo pl e ,  pregnant and l ac tating wom en m a y  v ary from pl ac e  to pl ace 

d epend ing on the a v ail ab i l ity o f  food in the local area and the i r  

bel ie fs . Stud i e s  o n  t h e  food s eaten i n  the v il l ages hav e been done i n  

Khon Kaen and Ubol Prov ince s . 

Kum azawa et al , ( 1 974 ) surv eyed the e a t i n g  habits o f  v il l ag er s  i n  

seven v il l ages o f  Khon Kaen Prov ince , i n  t h e  c o o l  season in 1 972 . 

G l ut i nous rice and veg et ables we r e  con sum ed d ai l y wi th a n y  o ther 

a v ail abl e  food material s .  F i sh was  eaten almost e v ery d ay by many 

famil i e s  but onl y i n  an extremel y smal l quantity . F r ui t s  were e aten 

only once or twi c e  a we e k  e v en tho ugh pa pa ya , banana and wa termelon 

were av ai l able . F r og , c h ic ken , buffa l o , d uc k , pork and bee f  we r e  eaten 

only once a wee k  or r a rel y e aten by some fam i l ie s . Onl y a few fam il ies 

h ad eaten d uck e g g s  more f r e que n t l y  than once a week and some fam i l ies 

h ad nev er eaten them at a l l . Veg et abl e o i l s  and l ard we re avail ab l e  

a nd were u sed i n  sm al l qua n t i t i e s  for fr yi ng , but were no t o ften u sed , 

only once a week o r  a month . Sug a r  was a very prec ious food and most 

fam il ies seldom u sed i t . Tea ,  m i l k  and m i l k  powd er were rarel y t aken . 
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In thr e e  d iffe r e n t  sea son s in Nong Kahn v illage in Ubol Prov ince 

in 1 96 3 , the v i l l ager s g enera l l y  ate m ea l s wh i c h  consi s t ed o f  steamed 

glutinous r ic e , uncooked ferm ented fish ( P l a- ra) mixed wi th hot pe ppe r s  

a nd cond im ents , v arious v egetab l es , and g reen l eaves ( V a l yasev i et 

a l , 1 967) . Fermented f i sh wa s u sual l y  eaten wi thout cooki ng and wa s 

added to almost ev ery d is h . Lea f  and pl ant parts ob tained from t he 

uncul ti v ated , fore sted a rea we r e  con sum ed nea r l y  a l l  ye a r , e i ther 

fresh , b aked or boi l ed . F r e sh water fish , sn a i l s ,  frog s a nd c rab s we re 

avail ab l e  in the l atter h a l f  of the r a i n y  season and the beg inning o f  

the cool se ason . Ch icke n  a nd egg s , were not consumed except on spe c ial 

occas ion s .  Meat was not ea ten gene ral ly exce pt when a wa ter b uffa lo or 

cow d ied throug h accid ent or d isease . C a t tl e  pl acenta wa s con sum ed 

when av a i l  abl e .  

In 1 0  v i l l ages i n  Ubol Prov ince dur ing Nov ember 1 96 1 -Februa r y  1 962 

v arious c ategor i e s  of food was con sumed in d iffe rent sea sons . Steamed 

glutinous rice wa s the m a i n  sta pl e food . F i sh was the main sourc e  of 

an imal protein . Other a n imal prote i n  food s wer e  bee f ,  frog , por k , 

c hicken , shrimps and sm al l crab s .  C r i ckets , g rassho ppe r s ,  i n se c ts and 

l i za rd s  were al so eaten . Onl y 20 % of the v il l ag ers ate eggs . Green 

v egetab l es , l eav es from tree s , water v eg etab l es , l eg umes and fr uits  

were the other food s .  The n umber o f  v i l l ag er s  eating fish was  h i g he r  

i n  the r a i n y  sea son than i n  t h e  cool and ho t seasons . Simil ar l y ,  frog s 

a nd water v egetab l es we re more commonl y e a ten in the rai n y  season . 

I n sec ts and l i za r d s we r e  eaten i n  the hot season , v eg etab l es m a inl y i n  

the cool season ( V al ya se v i ,  1 96 4) . 

The bas ic d iet in the v i l l ag es i s  there fore glut i nous r ic e  a nd 

v egetab l e s  with fermented fish and fresh f i sh when a v ai l ab l e . Other 

foods are  used whe n  avai l ab l e . Li t t l e  m ea t , oil s ,  fats a nd eggs a r e  

e aten . 

Food s with ant i - nut r i t ional  factor s a r e  eaten . Leav es o f  nat i v e  

forest t rees a r e  common l y  eaten a nd are reported t o  conta i n  

anti- th i amin fa c tors ( V a l ya se v i  e t  al , 1 967 ; Hal stead et al , 1 967 : 

V i moks anth et a l , 1 975) . Vimoksanth et al , ( 1 975) al so r e ported that 

raw ferm ented fi s h , o ften e aten b y  the v i l l ag ers , c ontai ned thi am inase 

which was d estroyed b y  cooking . Betel n ut chewi ng is st i l l  common 

among the adul t v il l ager s ( V a l yasev i et al , 1 967) and al so a ffects the 

thiamine intake . Val ya se v i and Dhanam itta ( 1 974) al so found that the 

l ocal vegetab l e s  and forest pl ant s common l y  consum ed by v il l ag e r s  of 

all ages contai n  oxal ic ac id . 
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1 . 2 DIETARY SUR VEYS IN NORTHEASTE R N  THA ILA ND 

Five d ietary surv eys were cond uc ted i n  t hree prov inces i n  the 

N ortheast (Ubol , Khon Kaen and Na ko rn Rac hasr ima)  from 1 96 1  to 1 978 . 

1 . 2 .  1 Dietarl In t a ke s  o f  In fants and Pr e s c hool C�i ld re� 

In a stud y in Nongha i  v il l ag e , Ubol Prov ince i n  1 978 , i n fants 

und er 6 months o f  age we re bre a s t fed . The amoun t of breast milk 

secreted wa s about two third s  of the norm al amount in most mother s . I n  

addit ion to bre a s t  feed ing , the v i l lag e mother s  u sua l l y  g av e  

sub stan t i al am ounts o f  steamed g l ut i nous r i c e  as a suppl em ent a r y  food . 

I n fants betwe en 8 to 1 5  months o f  age , we re st i l l  on brea s t fe ed ing and 

the amoun t con sumed ranged from 4 00 to 700 ml per d a y .  The 

suppl em entary f e ed ing consisted m a inl y o f  rice . Add it ional food s we re 

f ish and fish prod uc ts , m eat , b anana and v egetab l es . C a r bohyd ra t e s , 

mainl y fr om r i c e , con s t i tuted b e t ween 8 0  - 9 0 %  of the ene rg y i nt a ke , 

protein  8 - 1 2 %  and fat 4 - 8 % .  S i nce r i c e  i s  a bul ky food and the fat 

i ntake wa s extremel y low , the energy i nt a ke wa s i nad equ a t e . In 

r e ference to the p r o tein i n t ake , the i nad e quac y wa s not sev ere a s  

compared wi th t h e  energ y i nt ake ( V al ya sev i ,  1 980 ) .  

1 . 2 . 2  Diet o f  Pregnant Wom en 

A d ie t a r y  surv e y  o f  1 0 0  fam il i e s  in 1 0  v i l l ages i n  Ubo l  Prov ince 

d uring Nov ember 1 96 1 -Februa r y  1 962 fo und the aver a g e  d ai l y  prote in  

i ntake per capi t a  of  the pregnant and l ac ta t ing wom en was 56 g or 1 .  73 g 

per ki l og ram o f  bod y we i g ht and the average energ y i ntake per capita 

was 2 , 093 kc al . The energy from prote i n  were 1 0 . 6  % of the to tal 

energ y .  A n imal prote i n  const i t u t ed about 30 % of  the to tal prote i n  

i ntake . The pro te i n  inta ke of  preg nant a n d  l acta t i ng wom en w a s  about 

75% and 5 0 %  respe c t iv el y of the r ecommend ed a l lo wance of t he ( US ) 

N ation a l  Rese a r c h  Co un c il ( V a l yasev i ,  1 96 4 ) .  D i e t a r y  i nt ake dur i ng 

pregna n c y  o f  the v il lag e women i n  Ubol Prov ince , i n  1 97 8 , was st i l l  

d e fic i ent , energ y a nd pro te i n  wer e  about 7 0  - 8 0  pe rcent o f  the FAO/WHO 

( 1 973 ) recommend ed int a ke ; t h i s  was bel i ev ed to be the reason for l ess 

secret ion of brea s t  m i l k . In ad d it ion mul t ipl e pregnanc i e s , wh i c h  we re 

frequentl y obse rv ed  in  women from the r ur a l  area , fur ther aggrev ated 

poor n ut r i t ional status ( V a l ya sev i ,  1 980 ) .  
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1 . 2 . 3  D i e t a �l Sur v ex i n  N���hn Vi l l age and an Ur b an Area i n  

U boLProv ir!.£� 

Three d ay d ietary sur v e ys were carr i ed out in  t hree d i ffe rent 

seasons - ho t ,  r a i n y  and cool , in Ubol  Prov ince in  1 963 . S i x teen 

fami l ies in Nong Kahn v illag e ,  where b l adder stone is  end em ic , a nd 1 5  

famil ies , Lao s-Th a i , l iv ing i n  an urb an area we re used i n  the surv ey . 

In the v i l l ag e , there was an av erage d ai l y  per capi t a  con sumpt ion 

o f  400-500 g r i c e  4 1 -6 6 g  fish , 6-1 4 g  e g g s  and meat , 44 -1 0 1 g v eg etab l es , 

1 7-34 g  fr uits . There we r e  l ess v eg etab l es i n  the ho t sea son than i n  

the rai n y  and coo l seaso n s ; mor e fr ui t and fish we re eaten i n  the ho t 

se ason than in the rainy a nd cool se a son . 

The energy intake per c a pi ta pe r d a y we re 1 902 , 1 91 2 ,  1 999 k c a l  

for the ho t ,  r a i n y  and coo l seaso n s  re spec t i v el y ;  the pro te i n  int a ke 

v aried v er y  l it t l e .  Of the energy intake , a pprox imatel y 83 %  wa s from 

c arbohyd rate , 4% from fat and 1 U from prote i n . Approx imate l y  70 % of  

t he prote i n  con sum ed by the v il l ag er s  wa s o f  v eg etable or i g in and onl y 

56%  for the urban group . C a l c i um and pho spho rus i ntake s  we re h igher in  

the v il l ag e  than i n  the u r b an d iets , b ec ause of  the high am ount of  

fermented fish i n  the v il l ag e  d iet . Av era g e  v itam in A i ntake in  

v il l ag e  d iets wa s a pprox imatel y  one thi rd o f  tha t in urban d iets , d ue to  

v ery low consum pt ion o f  eggs and meat s . During the rai n y  season when 

v eget ab l es bec am e more ab und ant in  the v il l ag e ,  the  v itam in A i nt a ke 

i ncreased . Ribo fl av in i ntake i n  v il l a g e  d iets was a ppr ox imatel y 75 % 

that o f  urban fam i l ies . Th i s  al so refl ec ted the low consumpt ion o f  

meat , e gg and v eg etab l es b y  the v il l ag er s .  I n  the ho t season , t he 

v itamin C intake i n  the v i l l age wa s almost hal f that of  the i ntake i n  

the rai n y  and coo l season s .  Thi am ine and n i ac in intake d id not d iffe r 

i n  the two groups . In the v illag e , the m ean adul t intake s o f  calc i um 

and vitam in A ,  8 1 , 82 and C we re lowe r than in the urban area . The 

mean ad ul t intake i n  the v il l ag e  and in  urban Ubol  for total energ y ,  

total pro te i n , i ron and n i ac in we re a pprox imately a s  the recommend ed 

a l lowa n c e s  (V a l ya se v i et al , 1 967 ) .  
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1 . 2 . 4 D i etary Sur v ey o f  42 Fam i l ies  i n  Sev en Vi l l ages in Khon 

K aen Prov ince 

A t wo d a y  d ie t a r y  i n t a ke of 42 fam i l i e s  in  sev en v i l l ag es in Khon 

Kaen Prov ince i n  1 972 was re por ted by Kum azawa et al , ( 1 57 4 ) .  The 

seven v i l l ages we re : Ban Khota , Ban Non g hu a ua , Ban Kho kl alm , Ban Han , 

Ban To pr adoo , Ban Hua b e ung and Ban Kho ksoong . The surv ey was cond uc ted 

d uring the cool s e a son . The rang e and mea n d ai l y  consum pt ion o f  food 

per perso n  found i n  the i r  survey a r e  shown i n  Tab le 1 a nd t he av er age 

n utr ient i ntake s are shown in  Tab l e 2 .  

Table 1 :  Range and Me an Da i l  t i o n  o f  Fo od Pe r Pe rso n  in 

_S_e_v_e_n __ V_i_l_la�g�es _______________ P_r_o_v_i_n_c_e Kumazawa e t  a l . 1 974 ) 

T o tal Food 
R i ce 
F i sh and s h e l l fi sh 
Bee f ,  p o r k , pou l t ry and f rog 
H igh c a r o tene v eg e tables 
O ther v eg e tab l e s  
F ruits 
F a t  and O i l  

RANGE ( g ) 

544 . 2 - 995 - 1 
389 . 5 - 5 1 7 . 7  

20. 0 - 35 - 5 
4 - 7  - 3 9 . 2  

1 6 . 6  - 4 5 - 5 
61 . 3 - 1 84 .  9 

4 . 8  - 2 03 . 7  
0 - 2 .  2 

:r-tEAN ( g) 

764 . 0  
444 . 8  

26 . 5  
1 5 . 5  
37 - 7  

1 21 • 5 
68. 5 

1 . 1  
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Table 2 :  Ave rage Nut rient I ntake o f  42 Families  
in  Khon Kaen Provinc e (Kumza zwa e t  al . ,  1 974 ) 

NUTRIENTS MEAN INTAKE /PERSO N REFERENC E MAN I NTAKE 
/DAY .::_ S . D  /DAY .::_ S . D  (3 ) 

Energy , kcal 1 , 832 + 332 2 , 295 + 404 
P rote i n , tota l g 47. 2 + 1 o.  7 62 . 2  + 1 3 . 9  -

A nima l , g 1 2 . 6 + 6 . 6  1 6 . 5  n . a . -
Fa t ,  g 1 1 . 5 + 5 . 8  
C a rbohyd ra te , g 375 . 2  + 67 . 2 
C a lcium , mg 3 51  + 1 65 335 + 1 44 - -
I ron , t o  ta l ,mg 1 2 . 3  + 4 . 7  7 . 9  + 2 . 8  -

Animal , mg 2 . 8  + 3 . 3 -
V i tam in A ,  a c t i v i ty IU  1 ,  298 + 651 1 ,  563 + 809 
Thiami ne , mg ( 1 ) o .  41  + o .  1 2  

-
0 . 50 + o .  1 6  - -

R i boflavin ,  m g  0 . 58 + 0 . 44 0 . 70 + 0 . 53 -
N iacin , mg 1 5 .  1 + 3 . 7  1 9 . 5  + 4 . 7  - -
V i  tarn in  C , mg ( 2 ) 58 + 9 60 + 36 
Folate , f ree fo late , �g 1 56 . 3 
Total fo late , .)llg 252 . 1 

( 1 ) The value was correc ted by estimating that cooking loss of 
thiamine c onten t in  ric e was 70% . 

( 2 )  The value was correc ted by est imating that c ooking loss of 
V i tamin  C was 30%. 

( 3 )  Re fe rence Man Intake D a i l,y: In  take fo r a Person 
R e fe renc e Man Ra tio 

R e ferenc e Man Ra t io Average Dietary Allowance fo r a Famil,y: 
Dieta ry A llowance for Reference  Man 

Referenc e Man aged 20-2 9 years . 

The con sumpt ion o f  r ic e  wa s 58 . 2� of the total d iet a nd 
contr ibuted to the tota l d iet energ y 89 � ;  prote i n , 65 � ;  c a l c i um ,  20� ;  
i ron , 40 � ;  thiam ine , 73 � ;  a nd r ibofl av in , 3 1 % .  When comya r i ng the 
n utrient intake c a l cul ated in term s  of the reference man to the Tha i  

recommend ed al lowance s , t hey fo und tha t the energy intake for the sev en 

v il l ag es was 90 � of  the Tha i  recommend ed al lowance . The av erag e total 

prote i n  i n t ake cal cul ated in terms of the r e ference man wa s l arger than 

the Th a i  recommend ation b ut the i ntake of anim al prote i n  in a l l  

v illag es wa s l o w .  The calc i um i n t ake f o r  a l l  v il l ages wa s 8 0 �  o f  the 
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recommend ation . The total i ron i n t ake o f  m en wa s highe r  than the Tha i  

recommend ation b ut the i ron intake o f  the ad ul t women wa s con sid ered 

i n suffi c i ent . The intake of anim al i ron wa s con sid ered to b e  a t  a low 

l ev el .  The int a ke of  v itamin A in  each v i l l ag e  was not ad equate in two 

v illag es the i n t a ke s  we re l ess than 5 0 �  o f  the recommend at ion . Wh en 

the cooki ng loss o f  thi am ine wa s t a ke n  i n to consid erat ion , the a v erage 

i ntake was l ess than 7 0 �  of  the recommend at ion . The i n t a ke o f  

r ibofl av in i n  e a c h  v il l ag e  was not ad equa t e . The intake s rang ed from 

3 0  to 6 0 �  of the recomm end ation . The av erage intake o f  n i ac in and 

v itam in C for the seven v il l ages were ad equate . The fol ic i ntake per 

c a pita pe r d ay wa s 1 56 _;U g as free fo l ic ac id and th is  qua nt i t y  wa s l ess 

t han the FAO/WHO ( 1 970 ) recommend ation . Kum a zawa et  al , ( 1 97 4 ) al so 

fo und that the con sumpt ion of food was not always rel at ed to the 

e conom ic status . 

1 . 2. 5 D i etarl Sur v e y  in  Na����a c hasr ima Prov ince 

The sur v ey wa s conduc ted in the u r b an and the r ur a l  area in Nakorn 

R achasr i m a  Prov ince i n  1 975 (D i v is i o n  o f  Nut r i t ion , 1 975 ) .  The r u r a l  

a rea had a n  adequ a t e  intake of  energ y ,  pro tein , i ron , Vi tamin A ,  

t h i amine , n iac in ,  Vitam in C ,  but inad e qu a te int ake o f  c a l c i um a nd 
. 
r ibofl av in . I t  was fo und that the ene r g y  i ntake o f  the urb an sam p l e  

was  no t a d e quat e  - this  wa s due t o  the low i ntake o f  carboh yd rate . The 

calcium and ribo fl av in i ntake s o f  both u r b an and r ural sam pl es we re 

v ery low and less than 50� of the r e qui r em ent . Th i am ine and V i tamin C 

i ntake o f  the urban sampl e was not ad equ a t e  ( D i v is ion o f  Nutr i t ion , 

1 975 ) .  

1 . 3  THE C A USE OF NUT R ITIONA L PROBLEMS IN NORTHEASTERN THA ILAND 

The f i v e  d iet ar y surv e ys in  v il l ag es in Ubol , Khon Kaen and Nakorn 

Rachasr i m a  Prov inces r e ported n ut r i t ional d efic ienc i e s  in the d iet  of 

these v il l ager s .  The most impo r tant n ut r i ent d e fic ienc i e s  r e po rted 

were pro te i n , e n e r g y ,  c a l c ium , i ron , V i t am in A ,  thi am ine and 

r ibofl av in . The r e  were inadequ a t e  ene r g y  intake s i n  i n fa nt s , p r e sc hool 

c hildren , pregnant and l ac tating women b ut in som e v il l ages , the ad ul t 

energ y  i nt ake wa s ad equate . Most o f  the energy i n take i s  from 

g l utinous r ice and if su f f i c ient can b e  e a t en , then an ad equ a te l ev el 

o f  ener g y  i ntake i s  achiev ed . L i tt l e  o i l s a nd fa t s  a r e  consumed i n  the 
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d iet so fat i s  un important as a source o f  energ y .  The prote i n  was 

m ostl y  from v eg et ab l e  so urces , there wa s onl y a sm al l amoun t  of an imal 

p rote i n , mainl y i n  the fo rm of  f i s h , con sumed . Low i n t a ke of animal 

food s m a y  cause the i n ad equate i n t ake s  of r ib ofl av in ,  c a l c ium ,  i ron , 

t hiam ine . Vi t am in A i nad equac y was d ue to low i ntake s  o f  eggs , m eat 

a nd high c arotene v egetab les . 

The main cause o f  t he nut r i t ional probl em s  i n  the Northeast i s  the 

c onsumpt ion of an unbal anced d iet . The d iet  i s  unb al anced because most 

o f  the energy i s  from glut inous r i c e , a nd the protein i s  from 

v egetab l es and r i c e . Con sumpt ion of h i g h  v it am ins and m ineral food s 

was bel o w  the requ i remen t s . Fat and oil con sumpt ion wa s v er y  l ow .  The 

u nbal anced d iet could be d ue to the unav ai l ab il ity of food in t he 

v il lag es and pe rhaps al so d ue to seasonal e ffec ts . F i sh and v eg etab l es 

may not b e  avai l ab l e  in  the hot sea son . The re i s  the r e fore a need for 

some suppl emen t a r y  food s in the d i et and beca use of the d if f i c ul ty i n  

i ncrea s i n g  meat , fish and eggs , i t  a ppe a r s  that l egumes sho ul d  be 

i nvest i g ated as suppl em en tary food s .  

The con sumption o f  an unb al anced d iet m a y  a l so  b e  d ue to the food 

h ab its - the rare l y  eaten fatty food s and i n fr e quent use of fat and o i l  

i n  cooki ng , the common food d ishes whi c h  con s i s t  of  l arge quant i t i e s  o f  

g_reen v eg etab l e s  and l ea v es wi th sm al l amounts o f  m eat , the common 

practice o f  eat ing raw fermented f i sh , r a w  f i sh , and raw m ea t . There 

m a y  be a need for ed ucat ion in  coo ki ng the av ai l ab l e  raw mater i a l s so 

as to g i v e  more n ut r i tional meal s and a more nut r i t ional d ai l y  d iet . 

A bal an c ed d iet m ad e  up o f  se l f- suppl ied food s av ail ab l e  i n  all  

se ason s is  there fore need ed for the se v il l ages . Th i s  bal an ced d iet  

must supp l y  a l l  of  these im portant nut r i ents reported as inad equa te as  

well  as  the othe r n ut r i ents requ i red . Th i s  means that v ar io us sour ces 

o f  nutr i t ious food s are need ed to  make up  the b al anced d iet  to  suppl y 

a l l  the im portan t  nutr ients for the d ai l y  r e qui rements . P r o te i n  and 

pe rhaps energy c a n  be supp l emented wi th l eg umes such as cowpeas but 

o ther food raw mater i a l s a v ai l ab l e  in the v il l ages are al so need ed to 

m ake up the bal anced d ie t  for a d ai l y  suppl y o f  al l the n ut r i ents 

r e qui red . It i s  there fore impor tant that a d ai l y  menu o f  common food s 

b e  desig ned for the v il l ag ers u s i ng v i l l ag e  food raw mater i a l s and 

supplem ented wi th legum es suc h as cowpe a s . 
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1 . 4 THE NEED OF A SURVE Y  ON THE FOOD EATING HABITS 

The surv eys l isted abov e were mai n l y  to stud y the ad e quac y  o f  the 

d ai l y  d iet in terms o f  nut r i ent i n t a ke . Therefore the d ata av ai l ab l e  

were most l y  on k i nd of  food s ,  e . g .  c erea l s ,  meat , fish , v egetab l es and 

the quant i t y  of e a c h  eaten by a fam i l y  or a pe r son per d a y .  There was  

a l so av ai l able i n formation on  the fr e que n c y  o f  d i fferent k i nd s  o f  food s 

e aten in a week and a month and the consum pt ion in d i ffe rent seasons o f  

the year . But the re we re no data a v a i l ab l e  o n  the type s o f  food s and 

food d ishe s v i l l agers common l y  eat  in d i fferent meal s and in d iffe rent 

season s ;  the common method s o f  cooking and how the v il l ag e r s  ob ta i ned 

their food raw mater ial s in d iffe rent sea son s .  Th i s  information would 

be requi r ed to establ ish the pa ttern o f  food suppl y and the eating 

pattern througho ut the ye ar . In formation on the types o f  l egumes and 

l egume foods e a ten in the v i l l ag es , source of  l egumes ob ta i ned i n  the 

v il lag es , and ho w muc h l egumes has been e aten in the v i l l ages i s  need ed 

to d eterm i ne the po ssib i l i t y  o f  u s ing l eg umes as suppl em entar y food s .  

I n  d es i g n i ng and d evel o p i ng a d a i l y  menu o f  nutr i t io us and 

acceptab l e  food d i s hes , there wa s spe c ific i n formation need ed e . g .  for 

whom and for ho w m any pe o pl e  sho uld the m en u  pl anned ? Sho ul d  the men u  

be  pl anned for a se parat e mea l  o r  for a who l e  d ay? H o w  m an y  d ishe s 

sho uld b e  in  the m enu , and what t yp e s  of  d ishe s? There fore more 

i n format ion wa s re qui red on the e a t i ng pattern o f  the v i l l ag er s , the 

common food eat i n g  hab its among st d ifferent v il l ag es , the common 

pa ttern o f  meal s and d ishe s at a spe c i fic t im e  of a d a y ,  the method s o f  

cooki ng these commonly eaten d ishe s , the r a w  mater ial s and the so urces 

where the v il l ag e r s  ob ta i ned the r a w  mate r i a l s  fo und in the common 

d ishes . 
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2 .  S URVE Y ME T H ODS US E D  IN F O O D  CONSUMP T I ON S TUDI E S  

Ge neral l y  there are thr ee t ypes of  n ut r i t ion surv eys : f i r st l y  " food 

consum pt ion" sur v e ys wh i c h  prov id e d at a  on food and n utr i e n t  i ntake s ,  

se cond l y ,  " nut r i t iona l s t atus" surv eys wh ich prov id e both food 

con sum pt ion data and anthropometr ic , c l in i c al or b iochem ic al d ata ; a nd 

third l y  " phys ic a l  stat u s "  surv e ys wh i c h  prov id e onl y  a n thropom etr i c , 

c l inical or b io c he m ical d ata  ( Sc ho fi el d , 1 979 ) .  

There are many rev iews a nd recomm end at ion s on the method s used in 

n utr it ional sur v e ys , e . g .  the method s u sed i n  a l l  sur v e ys were 

rev iewed by Pi ke and Brown ( 1 975 ) , Scho fi eld ( 1 979 ) ;  methodolog y for 

l arge s c a l e  surv e ys of  ho usehold and ind iv id ua l d iets by Bu r k  and Pao 

( 1 976 ) ;  the recommend at ions on med ic a l  assessment of n ut r i t io n al 

status b y  WHO ( 1 963 ) ;  the recomm end ations on asse ssment o f  pro te i n  

n utrit i o n a l  stat u s  b y  FAO ( 1 970 ) ;  the a s se ssment o f  the n ut r i t ional 

status o f  the comm un ity b y  Jel l iffe ( 1 966 ) .  Pe rha ps the most u se ful 

summary o f  the i n formation need ed for asse ssment of nutr i t ional status 

i s  by WHO ( 1 963 ) .  

This cha pter d is c usses on l y  the method s used i n  the food 

c'onsumpt ion sur v e ys , and the fac tor s need ed to be con sid ered to prov e 

v al id i t y  o f  the i n formation  col l ec ted , i n  par ticul ar at the v il l ag e  

l ev el . 

2 . 1 FOOD CONSUM PT ION SURVE YS 

Food consumpt ion surv e ys prov id e i n formation about predom inant 

d ietar y patter n s , spec i f i c  food s con sumed , the amoun t s  of food s 

con sum ed and est i m ated n utr ient i ntake s  for the entire po pu l ation , 

famil y g roups or i nd iv id ual s within  the fam il y .  Ther e  are sev er a l  

method s used in food con sumption surv e ys : Food We ightm ent Me thod ; 

Food Com posite Anal ys i s ;  Food Recal l ;  Inv entor y or Log Book Me thod s ;  

Food Li sts , Diet H i s to r i e s  and Food Ac coun t s  ( P i ke a nd Brown 1 975 ; 

Burk a nd Pao , 1 97 6 ;  Scho fiel d , 1 979 ) .  
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2 . 1 .  1 Food We ightm ent Me thod 

Food We ightm ent Method invol v es measur i ng the amoun ts o f  food 

( both raw and coo ked ) con sumed at each m ea l , taking i nto account food 

wasted in prepa r a t ion and l e ft- ov er s . I nd iv id ual portion s  can  be  

pa instaki ng l y  m ea sured or to ta l famil y intake i s  weighed and ind iv id ua l 

i ntake c a l c ul ated from consumpt ion coe ff i c ients ( Sc ho fi el d , 1 979 ) .  

This method usu a l l y  requi res that an i nv est i g ator be present i n  the 

home at the time that food s are pre pa red . The method has the ad v an t a g e  

o f  prov id ing prec i se i n formation . It  i s  perha ps the best a pproach to 

use in rur al  or sm al l v il l age situations wh e re much food i s  obtai ned 

from hom e gard e n s  or loc al  barter and where reta i l  mea sur e s  or we i g hts 

are unce r ta i n .  H o wever , the method requi res a greater inv estment in  

t ime and pe rsonn e l  than other techn i que s and i s  se l dom used un l ess it  

i s  certa i n  that d at a  of  com pa rab l e  v a l id it y  c annot be  obta ined by o th e r  

means ( P i ke a nd Brown , 1 975 ) .  

2 . 1 . 2  Food Composite ��alys i s  

Food Compo s i t e  An al ys is i s  more prec ise than the Food We ightment 

Method . Al iqu o t  portion s of ai l meal s con sumed are ob tai ned and the i r  

n utr ient content c hemic al l y  d ete rm ined ( Scho fi eld , 1 979 ) .  

2 . 1 . 3  Food Recal l 

Th is m ethod re l ie s  on the ho use wi fe rem ember ing the am oun ts o f  

food con sumed b y  the fam il y ov er a spe c i f i ed t im e  pe r i od . The 

housewi fe may be requ i r ed to u se stand ard i zed measur ing un i t s  to 

i nd icate the si ze o f  the raw and coo ked i n g red ient s  con sum ed , or the 

i nv est i g ator may permit her to ind icate these by using househo l d  

utensi l s  who se c a pac it y  must be d et e rm ined ( Sc ho field , 1 979 ) .  

The 24 hour rec al l i s  a use fu l  m ethod to measure i nd iv id ua l  food 

consumpt ion . The subj ec t  is asked to recal l all  food con sumed d ur i ng 

the prev io us d a y . I n form ation ob ta ined b y  this m ethod obv iousl y i s  not 

necessar i l y  r e pr e sentat i v e  of the usual inta ke of an ind iv id ua l . The 

m ethod , there fo r e , i s  more use fu l when r e l ativ el y l arg e n umber s o f  

subj ec ts are inv olv ed and prov id e s  a qua l itative 

quant i t a t i v e  d escr i pt io n  o f  g ro up d ietar y patter n s .  

rather than a 

When l arge n um ber s 

o f  subj ec ts are i nvolv ed , the method i s  consid ered to be i nd i c at i v e  o f  
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the d iet a r y  pattern cha r a c te r i s t i c  o f  the g ro up . Bec ause o f  e ase o f  

obtaining d ata , the 24 ho ur rec a l l  has b ecome more wid el y  u sed ( P i ke 

and Brown , 1 975 ) .  

2 . 1 . 4  I nv en tory o r  Lo& Book Me thod 

The f i e l d  worke r  weighs the amount o f  food av ai l ab l e  in the 

househo l d  at the b e g inn i ng of the survey and l eav es the scal es with the 

ho use wi fe who records the weights o f  a l l  food s b r o ught i nto the 

ho useho ld dur i ng the sur v e y  per iod . Food l e ft in the ho useho ld at the 

end of the surv e y  i s  we ig hed by the inv es t i g ator and the fam i l y  food 

consumpt ion ov er the su r v e y  pe riod can be a pprox imated ( Sc ho fi el d , 

1 979 ) .  

2 . 1 . 5 F ood L i s t  

The Food Li s t  is essenti al l y  a recal l method . The ho usewi fe i s  

a sked to e st imate the qua n t i t y  o f  food consumed by the ent i r e  ho usehold 

d ur ing the prev io us we e k  by we i g ht , r et a i l  un i t , or ho usehold measur e .  

The method requ i r e s  a we l l  trained i nte rv i e we r  who c an hel p the 

housewi fe rec a l l  by d ai l y menu or  purchases al l food con sum ed by the 

ho useho ld . The food l i s t  is advantageous in that on l y  one v is i t  to the 

ho useho l d  is nece ssar y .  Bec ause it requ i r e s  l ittl e t ime and e ffor t  on 

the part o f  the hom emake r , co- ope rat ion usual l y  is good ( P i ke and 

Brown , 1 975 ) . Food l i s t s  are us ed to d et ermine the type and fr e qu e n c y  

o f  food consum pt ion ( Sc ho fi el d , 1 979 ) .  

The Diet Hi story i s  d esigned to d iscov er the u sual food intake 

p attern ov er a rel at i v el y long pe r iod o f  t ime and i s  most o ften 

obtained by interv iew . A series  of food record s ke pt at interv al s ov er 

a period o f  months or ye a r s  yield s d ata com pa rab l e  to the d ie t  histor y 

b ut obv io usl y  i s  a more ex pe n s i v e  proced ure both in terms o f  t i m e  and 

p e r sonne l . The d iet his to r y  is o ften used for stud ies o f  food hab its 

o r  in c l in i c s  or ho spital d ietet ic s .  The method a l so m ea su r e s  

freque n c y  o f  i n t a ke o f  a l arge n umber o f  food s or groups o f  food s and 

thus smoo ths out s e a sona l v ariat ion s i n  food intake . 
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This te c hn i que i s  use fu l i n  epid em iolog ical stud ies . i n  wh ich 

i nterest i s  d irec ted to ward the u sual food pattern ov er a pe r iod o f  

several ye ars ( P i ke and Brown . 1 975 ) .  

2 . 1 . 7  Food Accoun t 

The Food Ac count is commonl y used in the sur v ey o f  ho usehold food 

consumpt ion . The Food Account i s  a record of al l food pur c hased or 

p r oduced for fam i l y con sumption ov er a pe r i od of sev eral we eks . The 

l eng th of time d e pend s on the com pl ex it y o f  the d iet and the amoun t of  

food sto red . When the d iet is rel at i v el y  m onotonous or  fe w food s a r e  

routinel y stored in the home . a pe r iod o f  two we eks i s  o ften 

satisfac to r y  s i n c e  und er these cond itio n s  food pur c hase s t end to 

r e prese nt food con sum ed . The method has been used chi e fl y  i n  areas 

where the d iet is l ess com pl ex ( P i ke and Brown . 1 975 ) . 

2 . 1 . 8  Calcul ation and In tereret a t i on o f  Dietar y Intake 

Various m ethod s used for calcul at ion o f  d ietary intake from food 

surveys have b een rev ie wed by P i ke and Brown ( 1 975 ) .  The re are  

l imitat ions in  u s i ng tab l e s of  food compo s i t ion i n  e v al uat ing d ie t a r y  

fntake s . I n  add i t ion t o  the wi d e  variation i n  n ut r i ent content o f  

food s i n  the raw state d u e  t o  d iffe rences i n  cul tivat ion . harv est ing . 

a nd sto r a g e . the r e  is a pa uc ity o f  d ata on commer c i a l l y  pr e pa red and 

processed food s and on nut r i ent losses d u r i n g  pre parat ion and cooki ng . 

Tremend o us v ar i ation ex i s ts in method s o f  food pr eparation in the hom e .  

a nd th i s  i s  par t i c ul ar l y true i n  the case o f  m i x ed d ishe s . For the se 

r e a son s . d iffe rences betwe en cal c ul ated v al ue s  and val ue s  obta i ned b y  

l aborat o r y  anal ys e s  o f  mea l s  and i nd iv id ual mixed d ishe s m a y  b e  

consid erab l e  and th i s  con fi rms the suspi c ion that calcul ated val ue s m a y  

n o t  repre sent the ac tua l n utr ient v a l ue o f  food con sum ed . In the 

r ev iew b y  Bur k  and Pao ( 1 976 ) .  i t  a pp e a red that c lose a pprox imations o f  

ac tual d iet content wer e  fo und between c a l c u l ation and anal ys i s  for 

po tass i um .  sod i um . c a l c i um and n i trogen but not for pho sphorous and 

magne s i um . Wi d e  v ari a t i o n s  occ u r r i ng between d if ferent p r e pa r a t i o n s  o f  

the same meal wa s d ue to v ariat ion i n  raw mater i a l s and cooking 

m ethod s .  The d ie t a r y  i nt a ke s  c a l cul at ed from food compo s i t ion t ab l es 

most l ike l y  a pprox im ate the g ene ral d ie t  as we l l  a s  the chem ical 

analys i s  m ethod b ec ause of the d if fi c ul ty i n  sampl ing the widely v ar i ed 
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r a w  mater ial s .  I t  i s  pre fe r ab l e , whenev er po ss ib l e , that food 

compo sit ion d a t a  are not consid ered as e x a c t  sing l e  d ata but as a r ange 

of  repo r ted value s .  

For the i n t e r pretat ion o f  d ietary i n t ake , P i ke a nd Brown ( 1 975 ) 

s a id that prope r i n terpretat ion o f  d iet a r y  d ata r e qui r e s  a sound 

knowl ed g e  of d ie t a r y  r e qu i r ements and an a pprec i ation of the errors  

i nheren t i n  the m ethod s for col l ec ting and  analyz i ng the d ata . One 

c annot d e preciate the v al ue of sur v ey d ata as an i nd ic ation o f  

n utr i t ional status , but there i s  l ittle v ir tue i n  a s s i g n i ng to suc h 

d ata an a c c urac y that cannot po ss i b l y  pe r t a i n . The human b e ing i s  a 

h i g hly v ariab l e  c reatur e , and the hum an l iv ing i n  an uncontro l l ed 

commun i t y  sett ing i s  ev en more var i ab l e .  There are  many p i t fal l s  i n  

the stud y o f  po pu l ation g ro ups , and they sho uld b e  recogni zed . 

2 . 2  C HOICE OF METHODS USED IN FOOD CONSUM PTION ST UDIES 

Accord ing to Sc ho fi e l d  ( 1 979 ) ,  i d eal l y  the cho ice of  method used 

in the food con sum ption stud ies sho ul d  b e  d eterm ined by the sur v e y  

a ims.  Two type s o f  aim s  a r e  ident i fi ed : t h e  pr imary obj ec ti v e  wh i c h  

specifi e s  the m a i n  area o f  d ata co l l ec tion and the second ar y a im wh i c h  

specif i e s  the i n t end ed use o f  the d at a  a fter col lection . Bu t surv ey 

re sources are not alwa ys unl im ited and therefore cho ice o f  method wi l l  

b e  rest r i c ted b y  av ail ab e fund s .  I t  i s  im portant to we i g h  costs 

a g ainst r e l iab i l i t y ,  aski ng how a c curate resul ts need to be , and wh a t  

i t  wi l l  co st to i n c rease a c c uracy i n  a l te rn a t iv e  wa ys : e x c e s s i v e  co sts 

i ncurred by l ar g e  sampl es woul d o ften b e  b etter s pent on f i e l d  che c ks , 

superv is ion and r e- interv iewi n g . I t  i s  impor tant to se l ec t  m ethod s 

within the bud get from the sta r t ; ad hoc ad aptat ion o f  m ethod s beca use 

of an un fo r seen sho r tage o f  money w i l l  g i v e  l ess rel iab l e  r e sul ts , than 

a wel l  pl anned sur v ey held througho ut within  the b udget . Thus the a ims 

and data  r e quirements o f  the surv ey wi l l  b e  constrai ned b y  both the 

practi c a l  costs of  the s u r v e y  and by the d e s i r ed lev el o f  sc ient i fi c  

a c c urac y .  

Ac cord ing to Bur k and Pao ( 1 976 ) , the ev al uation o f  al ternat i v e  

m ethod s o f  col l ec t i ng data i n  nat ionwi d e  surveys must take i nto account 

the rel iab il it y  and the v al id it y  o f  the m easurements of  food 

consum pt ion ob ta i ned , the b urd en on re spond ent s ,  costs o f  field wor k  

a nd of d ata  proc e s s i ng , a s  wel l  a s  the use fu l ne ss of  the d ata . 
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Compa r i son o f  m ethod s employed in food consum pt ion surv eys hav e 

been mad e by v ar i o us wo r k e r s  as i nd icated b y  Sc ho fi eld ( 1 97 9 ) and al so 

rev iewed b y  Bur k  and Pao ( 1 97 6 ) .  The se compa r i sons have prov id ed som e 

use ful g u i d el in e s  as to c ho ice o f  m ethod as desc r i b ed b y  Scho fi e ld 

( 1 979 ) .  In general , the food l i st  method i s  che a p  and qui c k  b ut the 

inventor y/ log book method prov id es more d ata and d emand s l ess of the 

fi eld wo r ker as the house wi fe we i g hs and record s the food purchas e s . 

However , the ho usewi fe must be l iterate and the d ata ob ta i ned are st i l l  

not a s  a c c urate a s  d ata obta i ned b y  Food We ightm ent . S i nce Food 

Compo s i te Anal ys i s is ex pen s i v e  and time con sum ing , the real cho ice o f  

method for obta i n i ng quantitat i v e  d ata  i s  between Rec a l l  and Food 

Weighm ent . The former is qui cke r  because the am oun ts of food s con sumed 

i n  the prev ious s a y  24 ho urs can eas i l y  be record ed at one i nterv iew 

whereas the We i g hment Me thod inv olves we i ghing a l l  meal s and returning 

the fo l lowing d a y  to asse ss the am ount o f  i n  and between meal eating . 

Both m ethod s r e qu i re tra i ned inv estigator s and ex ten si v e  time for d ata 

c alcul at ion but unl ess food wa stag e ,  snacks between mea l s ,  seasonal 

i ntake s , phys i o l o g ical r e qu i r ements and other fa c tors a r e  taken i nto 

accoun t , then the d egre e  o f  rel iab il ity o b t a i ned by more ex pe n s i v e  and 

t ime con suming m ethod s m ay not j us t i fy the ex tra co st . 

Food con sumpt ion sur v e ys should be fl ex ib l e ;  i f  inten s i v e p i l o t  

surveys i nd icat e  that pro te i n  calor i e  mal n utr i t i o n  i s  the mai n and most 

widespr ead defi c i ency problem and that c e r tain  food s are the main 

prote i n  and calo r i e  sour ces , fut u r e  sur v e ys could concentr ate on 

m easu r i ng the con sumpt ion of these food s i n stead of the en t i r e  d iet . 

I n  the stud ies o f  m ethod s o f  d ata  c o l l ec tion for the measur ement 

of v il l ag e  nut r i t ional status , Scho fi eld ( 1 979 ) conclud ed that the most 

freque n t l y  used m ethod in the food con sum pt ion surv eys wa s Food 

Weighm ent whi c h  is more c o st l y  than al l o ther food consum pt ion surv ey 

m ethod s ex cept Food Com po site Ana l ys i s . Diet hi stor i e s  are  nex t  in 

popul ar i t y ,  espe c ial l y  i n  As i a ,  b ut these onl y prov id e qual ita t i v e  

i n form at ion on food prac t i c e s , taboo s ,  e tc . 
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2 . 3  C HOICE OF METHOD USED I N  TH IS SUR VE Y 

The aim of  the p r e sent su r v ey wa s to ob tain  fac tual i n formation on 

the av ai l ab il i t y  o f  food r a w  mate r i al s  i n  the v i l l ages , t ype of  food s 

and food d ishe s e a ten , m ethods o f  cooki ng and pre se rv at ion , food eat ing 

pattern and par t i c ul a r l y  i nformat ion on l egum es eate n . E x ten s i v e  

i n format ion con c e rning t h e  type , t h e  sour c e , t h e  freque n c y  and the 

q uant i t y  of l eg umes a nd l egum e d ishe s eaten wa s requ i r ed a s  the b a s i s  

fo r the d e velo pm ent o f  cowpea supp l em ented food s and o f  a n utr i t ional l y  

bal anced d iet . There wa s n o  re qu i rement for qua ntitat i v e  i n format ion 

on the d a i l y  food consum pt ion , only the quant i t i e s  of l eg umes a nd 

l egum e b ased food s eaten were requ i red . A s impl e method for obta i n i ng 

factual i n form at ion wa s r equ i red . The Food We ightm ent and Food 

Compo site An al ys i s  we re too ex pe n s i v e  and suc h  d etai l ed 

d ata wa s not nece ssar y .  The record ing method s such 

I nvento ry/L og Book Me thod , Diet H i sto r y  and Food Account 

quan t i t a t i v e  

a s  the 

Method were 

not su i t ab l e  bec a use many of  the v il l age women are i l l iterate and i t  

was too ex pen s i v e  to hav e trained st aff record ing the data for them . 

There fo re the onl y method s that could b e  u sed we re Food R e c al l  and Food 

L i st .  I n form at ion on the eat ing pattern , on t ype o f  food s and food 

d ishe s eaten in d i ffe rent m eal s of a d ay we r e  need ed and t h i s  coul d b e  

ob tai ned b y  rec a l l  interv iewing . 

As i nform at ion need ed to be col l ec ted on many t o pi c s ,  the 

v illag e r s  had to b e  int e r v iewed . Sel f- adm ini stered question n a i r e s  

could n o t  b e  u s e d  b ec ause a l arg e proport ion of  the v il l ag e r s  cannot 

read or wr ite ; and if  the y do, they are not used to compl et i ng com p l ex 

quest ionna ire s .  The i n formation coul d be gathe red more e a s i l y  a nd 

quickl y by int e r v iewi ng . 

I t  was d e c i d ed  to use som eone from the v i l l ag e  as the i nterv iewe r .  

Most o f  the v i l l agers , i nc l ud ing the ho usewi v es , usual l y  wor k  i n  the 

field s some d is t an ce awa y from the v il l ag e .  The t imes when al l member s 

o f the fam ily are  together is usu a l l y  d ur ing brea kfast and the evening 

m eal . The onl y suitab l e  t ime to i nterv iew i s  wh en all the m embers o f  

the fam il y are present and when they are r e l ax ing ; t h i s  time i s  

b etween the ev en i ng meal and bed t i m e .  I t  i s  not appropr i at e  for a n  

o utsid e  person t o  v isit t h em at th i s  time a t  night . The i nterv iewe r  

h as to b e  a person who i s  l i v ing i n  the v il l ag e  and whose v i s it i s  

welcom ed by the v illager s .  A l so i t  i s  the nature o f  the Northeastern 

v illag e r s  that they are u sual l y  shy a nd d o  not read il y t a l k  to 
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s trang er s .  The y  m a y  a l so not be 

quest i o n s  on the r e a l  situat ion to 

belong s to the v i l l ag e  wo uld be 

wi ll ing to expl ain  or an swe r an y 

strang er s .  The i nterv i ewe r  who 

more sui tab l e  than the out s id e 

i nterv iewer . F a c tua l i n form ation could be ea s i l y  passed to the pe r son 

who is famil iar to the v i l lag e r s  and i n  whom the y hav e con fid ence . 

H igh co-operat ion co u l d  be e x pec ted and this wo uld resu l t  in a h i gh 

percentage of an swers . By using the v i l l a g e  interv iewe r s , the su r v e ys 

i n  d iffe rent v i l l ag es co uld be cond uc ted at the same time witho ut using 

l arg e number s o f  field s t a f f . School t e achers or the v i l l ag e  head men 

were appropr i a t e  per son s  to use as interv iewe r s  in the v il lage . The 

schoo l t eacher s were pre fe rred as the interv iewe r s  and there fore the 

questi o n n a i re s  wo uld be l eng th y . The re fore the Food Rec al l Me thod , 

u sing the school t eache r s  a s  int e r v iewe r s , was cho sen fo r t he sur v e y .  

A t wo  d a y  recal l o f  the food s eaten wa s cho sen because this  would g i v e  

a wid er r a nge o f  t h e  food s e aten than one d a y  recal l ,  but the v il l ag e r s  

most l i ke l y  cou l d  not recal l what they h a d  eaten three d a ys prev ious l y .  
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3 .  T H E  S UR V E Y  ME T H OD 

The two sur v e ys we re cond uc ted i n  the sam e  househo l d s  ten v il l ages 

scattered throug hout Kha n Kaen Prov ince . The y we re " recal l"  surv e ys ; 

the inte rv iews b e ing cond uc ted b y  the v i l l ages'  school teache r s . The 

g enera l survey on the foo d s  eaten was cond uc ted at three t im es in the 

year , the ra in y ,  cool and h o t  sea so n s , Au gust/Se ptember 1 978 , Janua r y  

1 979 and Ma y 1 97 9  respe c t i v el y .  The sur v ey o n  l egumes e aten , g rown and 

s tored wa s cond uc ted in the rain y  season in Au gust/Se ptem ber 1 978 . 

3 . 1 THE SELEC TION OF THE VILLAGE A ND HOUSEHOLD SAM PLES 

Five  v i l lages were pur po sel y sel ected from the Mu l t i p l e  Cro pping 

V i llag es which we re und e r  the KKU -C r o pp i ng System P r oj ect . The 

Mul ti p l e  Cro pp i ng V i l l ages had been en couraged to g row cowpeas and 

o ther leg umes . a nd it wa s tho ug ht that it woul d be v al ua b l e  to com pare 

the i r  use of l eg umes wi th the use in other v il lages . It was nece s s a r y  

a l so  t o  ob tain i n format ion o n  t h e  food e a t e n  througho ut the Prov ince so 

the other f i v e  v il l ages were cho sen rand om l y  from f i v e  am phor s  C am pho r s  

i s  a d ist r i c t - a sub prov ince) . T h e  c r i t e r i a  u sed i n  cho o s i ng the 

f i v e  amphors were : sc atte red througho ut Khan Ka en Prov ince , 

g eogra ph i c al l y  d ifferent b ecause this m a y  infl ue n ce the food 

consum pt ion pattern and a ccess i b i l it y . After the f i v e  am phor s  we re 

s e l ec ted , one tumbol ( sub d istr i c t )  wa s random ly c ho se n  from e a c h  

amphor a nd one v i l l age wa s agai n random l y  c ho sen from the ra ndom tumbol 

( see F i g ure 1 ) .  

Khon Kaen Province 

. � Selec t1on o f  5 Ampho rs 

I 
Random Selec tion o f  Tumbo l  from Each Amph o r  

t 
Random Selec tion  o f  One Vi l l age from Each Tumbol 

� 
5 V i l l ages 

Figure 1 :  The Sel ec tion o f  " The O ther" V i l lages 
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The random l y  cho sen v il l ag es we re then v is i ted . It  was found that one 

v il lag e in Ampho r Pho l had d i f f i c ul t access , so anothe r  v i l l ag e  was 

then cho sen . 

The Mu l ti pl e  Cro pping V i l l ag es we re : Ban Jod e , Ban Koksr i ,  Ban 

Maung , Ban Had and Ban Pasan . The Other Vi l l ages we re : Ban Wang Yawl , 

Ban Hue y  Sai , Ban N a  Dee , Ban Nong P a i  and Ban Hue y  Tue y .  The i r  

location i n  Khon Kaen Prov ince and d istance s from Khon Kaen Un i v e r s i t y  

a re sho wn i n  Fig ure 2 .  

Ban PasanQ 
( 4 Km) O 

Ban Jode 
(47 Km) 

Q Multiple cropping villages 

/l Other villages 

• K hon Kaen University 

Q Ban�ad 
(32 Km) 

,.Batng Pal 
L..:l. (98 Km) 

Fi gure 2 :  Khon Kaen Prov ince : The Ten V i l l ag e s  and Di stances 

from Khon Ka en Un i v er s i t y  

Th e n umber o f  househo l d s  and t h e  v i l l ag er s  main  caree r s  a r e  shown 

in Tab l e  3 .  The i n format ion on v il lag e fac i l ities , the nearer market 

p l aces and a pprox imate d istance from v i l l ages , and the road cond it ion 

to vil l ag es are shown in Append i x  1 .  



Tabl e  3 :  Village Info rmation 

N ame Ampho r 
o f  Vi l l age 

Mul tipl e Cropping V i l lages 

Ban Jad e 

Ban Koks ri 

Ban Maung 

Ban Had 

Ban Pas an 

The Other 

Ban Wang 
Yawl 

Ban Huey 
Sai 
Ban Na D ee 

Fan Nong 
Pai 
Ban Huey 
Tuey 

Phra Yune 

Muang 

Muang 

Muang 

Phra Yune 

Vi l l ages 

Chum pae 

Nam Pang 

Phu Vieng 

Pho l  

Kranuan 
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Number o f  
H ouseho l d s  

7 4  

1 68 

480 

222 

1 40 

1 74 

1 34 

3 00 

83 

1 1 7 

Ma in Occupa tion o f  
Vi l lagers 

Ri c e  and cas sava growe r ,  
c attle raising 
Ric e ,  kenaf and cassava 
g rowe r ,  c a tt l e  raising 
Rice ,  cassava , kenaf a nd 
g round nut g rowe r ,  cattle  
and swine raising . 
R i c e  and wa ter melon 
g rower. 
Ri c e ,  cassava and 
g round nut g rowe r ,  
c a t tl e  rai sing .  

Rice and field  c rops 
growing and b amboo sho o t  
p i  eking . 
Fi shing and rice  growe r .  

Ri c e ,  kenaf and 
cassava g rowing and 
bamboo shoo t  picking. 
R i c e  grower 

Rice ,  cassava and 
sugar cane g rowing. 

Ten househo l d s  we re chosen from each v il l ag e ,  th i s  mad e  up 1 00 

househo l d s  in the sampl e .  The ten househo l d s  we re pur po se l y  c ho se n  to 

r e present a cro ss- po pu l at ion s am pl e .  They were : 

One ho usehold - v il lag e h eadman 

One household - ass i stant v il l ag e  headman 

Two househo l d s  - farmers 

Two househo l d s  - gov ernm ent o ff i c e r s  

Two households - laboure r s  

Two households - food sho ps or food v endor s .  

The total n umber o f  v il l ag ers i n  the 1 0 0  househo l d s  wer e  6 6 3  

pe rsons or  on av erage 6 . 63 p e r sons pe r ho usehold . Mor e  than f i ft y  

percent w e r e  ad u l ts , a g ed ov er f i fteen y e a r s .  The average compo s i tion 

o f  a household i s  shown i n  Tab l e  4 .  
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Table 4 :  Average Corn osition o f  Househol d  ( from 1 00 households  i n  
1 0  vill ages 

A ll ag es popu l a tion 
Male ove r  1 5  years 
F emale over 1 5  years 
Male  5 - 1 5 years 
F emale 5 - 1 5 years 
Male 1 -5 years 
Female 1 -5 yea rs 
Male less  than 1 year  
F emale l ess than 1 year 

Number per Household 
+ S . D  

6 .  63 + • 75 
1 .  85 + • 38 
1 .  94 + • 37 
1 .  02 + • 37 

• 97 + . 34 
. 35 + . 1 7 
• 36 + . 20 
. 09 + . 1 3  
. 05 + . 1 2 

% Composi tion 

1 00 
27. 9 
2 9 . 3 
1 5 .  4 
1 4 . 6  
5 . 3  
5 . 4  
1 . 4 
0 . 8  

Th e m ain occupa t i o n s  o f  the v il l ag er s  i n  the ho useho l d s  we re : 

rice growing , 69 � ( wh i c h  was s i g n i f i c an t l y  h ighe r  than the o ther 

occupa t io n s) , g ov ernm en t serv i c e , 1 2 � , f i e l d  crop g rowe r , 8�; and r ice 

and fie l d  crop g ro we r , 7 � .  The f i el d  c r o p  g rowe r s  were most l y  in the 

Mul tip l e Cropp i ng V i l l ag es . The m in o r  occupa t i on s  

househo l d s  we re f i el d  c r o p  g rowe r  ( 45 � ) , l ab o ur e r  (22 � ) , 

g rowe r  ( 1 8�) , m ercha n t  ( 1 7� )  and cat t l e rai s i n g  ( 1 6% ) . 

o f  the 1 00 

hor t i c ul tur a l  

I ncomes e arned b y  t he ho useho ld s w e r e  wi th i n  the r a n g e  from 3 000 

to 90 , 000 bahts ( N Z $ 1 50 -4 5 00 ) per a n n um . The l argest percentage o f  

i ncome e a rners wa s i n  the l o we r  rang e o f  30 0 0-899 9  bahts . A s  shown i n  

Table 5 ,  a higher per c e nt ag e  o f  the househol d s  i n  the Mu l ti p l e  C r o pping 

V i l l ag es than in  t he Other Vi l l ag es had a n  i ncom e l ess than 9 , 00 0  

b ahts . 

Table 5 :  Incomes o f  the Househo lds 

A nnual Income Mul ti p l e 
( Bahts ) Cro pping 

( % )  

<3 , 000 8 
3 , 000- 8 ,  999 44 
9 , 000 -1 4 , 999  28  

1 5 ,  000-20, 999 8 
2 1  , 000-26 , 999  2 
27 , 000-29,  999 0 
30 ,000-59 , 999 8 
60, 000-90 , 000 2 

Other  Tc tal  
V i l lages Households  

( % )  (% ) 

8 8 
28 36  
2 6  27  

8 8 
1 0  6 

4 2 
1 6 1 2  

1 
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Howe v er , the to tal a n n u a l  incom e o f  t h e  househo l d s  i n  t h e  Mu l ti p l e  

Croppi ng V i l l ag es wa s s l ightl y highe r  than that in the Other Vi l l ag es 

a s  shown i n  Tab l e  6 .  Th i s  wa s l i ke l y  c a used b y  the ho useh o l d s  hav ing 

an incom e abov e 6 0 , 000 bahts . 

T a b l e  6 :  To t a l  I n c ome o f  H o us eho l d s  i n  V i l l ag es 

M u l tipl e C roppi ng V i l l ages 
B a ri  Jo d e  
B an Ko ks ri 
B an Ma u ng 
B an Had 
Ban P a san 
T OTAL 

O ther V i l lage s 
B a n  Wang Yawl 
B an Hu e y  S a i  
B an N a  Dee 
Ban N o n g  Pa i 
B a n  Hu e y  Tu ey 
T OTAL 

T o ta l  A l l  V i l l ag es 

T o tal A n nual I n c ome 
( Bah t ) 

o f  1 0  Ho u s e ho l d s 

70 , 485 
1 54 , 280 
1 59 , 1 80  
224 ' 205 

6 5 , 760 
673 , 9 1 0  

1 6 ,  770 
252 , 053  
1 74 , 4 1 0 

93 , 4 40 
7 6 , 360 

6 1 3 , 03 3  

1 ' 286 ' 943 

M e a n  A n n ua l  I n c ome 
( Ba h t ) 

per H o useho l d  

7 ,  04 9 
1 5 , 428 
1 5 ,  9 1 8 
2 2 , 42 1  

6 , 576 
1 3 , 478 

1 ' 677 
2 5 , 205 
1 7 , 44 1  

9 , 344 
7 , 6 3 6  

1 2 ' 2 6 1  

1 2 , 86 9  

Sev en t y  three percent o f  the head s o f  ho useholds had onl y primary 

s c hoo l  ed uc at io n . Thr e e  percent could n o t  read and wr i te , 2% could 

o n l y  read , 6% fi n ished s e cond a r y  schoo l , 8% fi n i shed h i g h  schoo l , 2% 

f i nished pre-u n i v ersi t y  school and 5% f i n i shed col leg e .  I n  45% of the 

ho useho ld s ,  one of the ho usehold m em ber s had h igher ed uc a t ion than the 

head o f  the househo ld . The d istr i b ut ion o f  the level o f  the highest 

ed ucat ion o f  the ho useho l d  member s were p r i m ary school , 1 8 % ;  se cond a r y  

school , 29%;  

college 1 6% .  

h i g h  sc hool , 24 % ;  pre-u n i v er s i t y  schoo l , 1 3 % ,  a nd 
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3 . 2  M ETHOD O F  INF ORM AT ION C OL LECTION 

I n form at ion r e qu i red for the su r v e ys was col l ec ted by i nterv iewing 

the households , b y  an i n t e rv iewe r who belonged to the v il l ag e .  One 

i n terv iewer wa s used for each v i l l ag e .  The interv iewe r  v isited the 

househo l d s  in the even i ng when a l l member s of the househo ld we re 

present and interv iewed the pa r t i c ul ar pe r son in t he ho usehold as 

i n str uc ted . The quest i o n s  for the i nterv i e w  we re prov id ed i n  the 

que stionna ire form and the i nterv i e we r  record ed the an swe r on the same 

form . The que s t i o n s  we re k e pt sho r t  and s im pl e .  Checkl ist answe r s  

were al so prov id ed . A recal l i nt e rv iew w a s  used t o  ob ta i n  

i n format ion fo r the sur v e y  o n  eat i n g  pa t t e rn thr oughout the year . The 

cook or ho use wi fe was asked what she had cooked for the fam i l y  or she 

had eaten d ur ing the past t wo days by star t i ng to recal l fr om the 

e v ening meal o f  the d ay i n terv i e wed a nd recal l ing backward s the prior 

meal s to one after another until compl et i ng the se quence . 

3 . 3  THE SELECTION AND TRAIN ING OF THE I NTE R VI EWER 

The scho o l  teachers who l iv ed in the v i l l ag es were i d en t i f i ed a nd 

a pQroac hed . I n  t wo v il l ag es , there wa s no school teacher l iv ing i n  the 

v il l age , so the school t eache r s  who taught in the v i l l ag e  school and 

l ived nearby we r e  used . 

The schoo l teache r s  were asked to com e to Kho n  Kae n  Un i v er s i t y  for 

one day o f  tra i n i ng on 1 3  Au gust 1 978 . The a im wa s to e x pl ai n  the 

obj ec ti v e  of the surveys , the mean ing o f  e ach que st ion in t he 

questionnaire and how to cond uc t  the sur v e y .  Spe c ial t r a i n i ng 

emphas ised how to record the qua n t i t y  o f  l egumes eaten i n  wh ich the 

same un i t  of the l o c al stand ard d es se r t  cup was recommend ed . I n  the 

tra ining , the i nt e rv iewe r s  prac t i sed ho w t o  ask the que s t i o n s  and ho w 

to wr ite the answe r s .  
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3 . 4  GENERAL ORGA NI S ATION OF A LL SURVEYS 

There were 5 s te ps used i n  org an i s i ng the two surv eys a nd the 

collec tion of the ho useho ld i n formation as s hown i n  Figure 3 . 

P r e pa ra t i o n  o f  Que s t ionna i res 

� 
Pre- T est ing the Que s t ionna i res 

t 
Exp l a i ning the Que s t i o nna i r e s  to the I nterv i e we r s  

t 
Cond u c ting the I n t e r v iews 

t 
Chec king Fi e l d  I n t e rv iews 

� 
Compi l a t i o n  o f  Data 

Figure 3 :  O rgani z a t i o n  S t e ps Fo r All Surveys 

The question n a i re s  u sed i n  the t wo sur v e ys a nd i n  t he c ol l ec t ion 

o f  househo ld i n form at i o n  were prepa red a nd pretested b y  u s ing local 

worke r s  i n  the un i v ersi t y  a nd the n  mod i f i e d . The se que st ionna i r e s  were 

then ex pl ained to the i nt e rv iewe r s  on the tra i n i n g  d a y .  The 

i nterv i e wers we r e  instruc ted to s t a r t  the i nterv iew in the e v en i n g  when 

all mem b e r s  of the household we r e  prese n t  and inter v iew a pa r t i c ul ar 

person for each d i f fe rent surve y .  The pl a n  for cond uc ting the surv e y  

i s  shown i n  Fi g u r e  4 .  
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THE GENERAL S UR VE Y  O N  THE FOO D EATEN 

F i rst I n t e rv i e w  
R ainy S e a son 

I 
I nfo rma tion 
on typ e s  and sourc e s  of food 
e a ten , t h e  home p r epa ra t i o n 
o f  food and the fue 1 used 
in the c o o k i ng .  
R e spond ent : t he c o ok 

1 00  H o us eho l d s  

S e c o nd I n t e rv iew 
C o o l  S e a s o n  

I 
I n fo rm a t i o n  o n  ea ti ng 
pat t e r n .  

R e spond ent : the cook 
or adul t in fam i l y 

Thi rd I n t e rv i e w  
Ho t S e a s o n  

I 
I n fo rm a t i o n  o n  
e a t i ng pa t t e rn .  

R e s po nd en t : 
t he c o o k  o r  
ad ul t i n  fami ly . 

THE S URVE Y O N  LE GUME EATEN GRO WN AND STORED 

F i rs t  I nterv i e w  
R a iny 

1
S e a s o n  

Info rm a t io n  o n  typ e s  
and sour c e s  o f  l e gumes e a t e n , m e thods 
o f  cooki n g  and pro c e ss i ng o f  legum e s , 
t ype and quanti t i e s  o f  l egume foo d  
d i shes l ik i ng fo r l egum e s , c onsumpt i o n  
pattern , a t t i tud e to c o wp e a s . 
R e spo nd en t : t h e  cook o r  ho usewi fe . 

Fa rme r s  Who G row C o wp e as 

F i rst I n t e rview 
Ra iny S e ason 

I 
I n fo rmation 
o n  area o f  g rowing and o n  
s t o ring of c owpeas 

R e s po nd ent : farm e r  

COLLEC T I NG O F  HO US EHO LD I NFORMAT ION 

Fi r s t  In t e rv ie w  
Ra iny r•

_

a

_

s

_

o

_

n

· -------------------� 
I n fo rmat i o n  on compo si t i o n  o f  

h o useho l d s , o c c up a t ion , i nc ome and educ a t i o n  
o f  the ho us ehol d s  a nd ho us e ho ld membe rs . 

R e spond en t : the head o f  h o useho ld . 

Figu r e  4 :  A P l an  fo r C o nduc ting the Interv iews 
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A l l  surv eys we r e  cond uc ted i n  the rai n y  s ea son , star t i ng t he d ay 

a fter the t r a i n i n g . The survey o n  the eat i n g  pattern thro ug hout the 

year wa s cond uc ted aga i n  in the cool and ho t seaso n s  in the same 1 00 

househo ld s .  Dur i ng the surv eys , the f i e l d  superv isor v i s i ted the 

i nt erv i e wers and c hecked the record ed d at a . Add it ional i nt erv iews we re 

r e qui red for the un compl eted que st ionn a i re s . 

The data were t r a n sfered o n to master sheet s ,  ed ited and tab ul ated . 

The qua n t i t y  o f  l egumes a nd l eg um e d ishe s record ed in d if fe rent u n i t s  

were stand ard ised and con v erted i nto un i t  we ights i n  gram s .  

the d ishe s were s t and ard i sed as d i f fe rent v il lages somet imes 

same d i sh by d i ffe rent names . 

3 . 5  THE GEN E R A L  SUR V E Y  ON F OOD EATEN 

Names o f  

cal l  the 

In formation wa s col l e c ted a t  the f i r st i n terv iew in the ra i n y  

season o n  the t yp e s  and so urce o f  food eat en , the hom e  pre pa ra t ion o f  

food , t h e  fuel used in the cooki n g  a nd the e a t i ng pa ttern . 

Food s  we re d iv id ed into c ategor i es : m e a t , fish a nd po ul tr y ,  

v egetab l e s , fr ui t , i n se c ts and w i ld a n i m al s .  The cooks o f  the 1 0 0  

househo l d s  we re a s ked t o  l ist the k i nd s  o f  food s the y had e a t en i n  each 

c ategor y a nd how they had obtai ned these food s .  Check l is t s  of food s 

and so ur c e s  were p rov id ed for the i n terv iewe r s  for record ing dur i ng the 

i n terv i e ws . The four " so urce s "  l isted were grown , bought from marke t , 

found a r o und the v il lag e s  a nd from n e ighb o ur s .  

The cooks were a sked how the y pr eserve the fol lowi ng categ or i e s  o f  

food for their own u se : r i c e , l eg umes , v egetab l es , f i sh , m eat a nd 

fruit . 

A che c k  l ist o f  fue l s  wa s prepa red for the info rm at ion col l ec ted 

on fue l used for ho useho ld cooki n g . 

For the e a t i ng pattern thro ughout the year , d ata o n  food a nd food 

d ishe s e a t en dur i ng two d a ys in the cool a nd ho t seaso n s  we r e  correc ted 

again t wi ce at the second a nd third inte r v iews .  The interv iewe r s  

record ed the nam e s  o f  food s and food d ishe s the cook o r  the ho usewi fe 

cooked for the fam il y  or h ad eaten dur i ng the pa s t  t wo  d ays on the 

forms prov ided . Food s i n  each m e a l  we re c l as s i f i ed i nto d iffe r e n t  

c ategor i es as r i c e , d r y  m a i n  d ishe s , l i qui d  m a i n  d i she s , s auce s , 

v egetab l e s  eaten wi th sauce or m a i n d ish , d esse rts , frui t s , snacks and 

d ri nks . 



35 

Food s eaten by c hi ldren aged 1 -5 y e a r s  wh ich were d i fferent from 

the ad ul ts ' food s wer e  c o l lec ted d ur i n g  the surv e y .  Thi s  wa s to f i nd 

out the e a t i ng pa t tern o f  the chi l d re n  wh i c h  wa s needed for t he 

pl anning o f  the m en u  for the who l e  fam i l y .  

3 . 6  THE SURVE Y ON LEGU M ES EATEN , GROW N  A ND STOR E D  

There we re e i g ht topi c s  o f  i n formation co l l ec ted i n  the survey : 

Type s o f  l egum e s  eaten b y  the v i l l ag er s , frequency o f  e a t i ng a nd 

amoun t e a t e n  we r e  col l ec ted from the 1 0 0  ho useho ld s .  A c he c k  l ist o f  

l egumes we re prov id ed i n  the que s t ionn a i r e s . The frequ e n c y  o f  eat i ng 

l egumes wa s d iv id ed  i nto : rare l y ,  o n c e  a month , once a we e k ,  t wo or 

three t i m es pe r  we e k  and e v eryd a y .  The coo ks or ho usewi v es we re a sked 

to estim at e  the q u a n t i t y  o f  l eg um es the y had eaten dur i ng the t im e  they 

had i nd i c ated . E s t im at ion i n  the un i t  of a dessert cup was 

recanmend ed . 

3 . 6 . 2  So ur c e s  o f  Legumes Eaten i n  Vi l l ages 

Two g roups of v i l l ag e r s  were i n terv i e we d . The f i rst g roup wa s the 

1 00 ho useho ld s ,  they were asked ho w the y had obta i ned the l eg umes they 

had eaten . The s econd group wa s the farm er s in the v il l ages who we re 

or had been growi n g  cowpe a s . Who had been g ro wing cowpea s  was usua l l y  

known b y  the v il l ag er s  who l iv ed i n  the v il l age and could b e  enqu i red 

from the v illage h eadman . The i n formation on the area o f  g rowin g  was 

a l so  col l ec ted . 

3 . 6 . 3 The Sto r i�f Co�e a  Seed s 

The m ethod s o f  s to r i ng the harv ested seed s ,  the prob l em s  

e n count e red dur i ng sto r ag e ,  the per iod t h a t  the y w e r e  usua l l y  stor ed 

a nd how t h e y  used the seed s were col l e c ted from the farm e r s  who were 

g rowi ng o r  had grown cowp e a s . 
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3 . 6 . 4  The Me thods o f  Co£ki ng and P r ocess i ng Legum e s  

The coo ks and the hous e w i v es o f  the 1 0 0  ho useho l d s  we r e  

i nt erv i e wed for the method s  the y h ad used for the cooki n g  o f  d iffe rent 

t ype s  of l egumes and whe t h e r  the y  had e v er proce ssed l eg um e s . 

3 . 6 . 5 Type s  a nd Qua n t i ties o f  Legum e F�od Di sh� 

The cooks or ho usewiv e s  were f i r st l y  a sked to n am e  the l eg ume 

d ishes that norm al l y  we re eaten . Then the y we re presented wi th a l ist 

of legum e  d ishe s a nd a sked d id the y eat any of the se . The y were a sked 

to estim ate the quantity o f  the l e g ume d i shes the y h ad e a t e n  in the 

per iod o f  one wee k  o r  one m on th . And fina l l y  the y we re asked to l is t  

t h e  most f r e que n t l y eat e n  l egum e  d ishe s . 

Types o f  m eal s u s i ng l eg umes a nd t imes o f  d ay whe n  

e aten we re col l ec ted from the coo ks o r  ho usewi v es 

ho useho ld s .  

3 . 6 . 7  L i ki n g o f  Le g um e s  a nd Legum e Di shes 

l eg um e s  

o f  the 

we re 

100 

The coo ks or ho usewiv e s  were a sked how muc h  the y l iked l egumes a nd 

l egume d ishes . The d eg ree of l i k i n g  o f  l eg um es were c l a s s i f i ed as l ike 

v ery muc h ,  l ike moderatel y ,  l i ke sl ightl y a nd d is l ike , a nd the d eg re e  

o f  l ik i n g  for l eg umes d i shes and prod uc ts were c l as s i f i ed i n to l ike , 

n e utral a nd d i s l i ke . A l i s t  o f  l eg umes , l eg um e  d ishe s a nd l eg um e  

produc ts were g iv en i n  t h e  que st ionna i r e s . I n fo rmat ion o n  a t t i tud e o f  

l iking and d isl iki ng o f  the househo ld mem b e r s  we r e  al so col l ec ted . 

3 . 6 . 8 Atti tud e to Co�eas 

I n format ion wa s al so col l ec ted from the cooks or ho usewi v es o f  the 

1 00 household s on the g en e ral a t t i tud e s  to fresh cowpea pod a nd to 

c owpea seed s ,  o n  the knowl ed g e , e x per i ence of eat i ng and o pi n ion o f  the 

cooki n g , n ut r i t ional v al ue and t a s te . 
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4 .  FOOD E AT EN IN VI L LAGE S  IN K H ON KAEN PROVINCE , NORT H E A S T ERN 

T H AILAND 

4 . 1 T YPES AND SOURCES OF FOOD EATEN 

The food s eat e n  in the Mu l ti pl e Cropp i ng V i l l ages a nd the Other 

V i l l ag e s in the survey were com pa red . The food s were d iv id ed i n to fo ur 

g roups - meat , f i sh and poul tr y ;  vegetab l es ;  frui t s ; i n se c ts and 

w i ld animal s  and the food s eat en i n  the se g roups are shown i n  Tab l e s  7 ,  
8 ,  9 ,  1 0 .  

Tab l e  7 :  Me a t , Fish and Po ul try Normal ly Eaten i n  the Househo ld s 

M ULTI PL E  C ROPP I N G  VILLAGES 

M e at/ F i sh/ % O f  Ho usehold s 
P oul tr y  ser v i n g  meat /  

f i sh/po u l try 

Beef 1 00 
Chicken 94 
P ork 92 
Catfish 80 
Carp 7 6 
Frog 66 
Smal l toad 60 
D uck 5 8 
Shr imp 56 
Snail 5 4  
F i eld- crab 5 2  
Bu ffa l o  52 
M a cker a l  50 
Bull frog 32 
White f i s h  32 
C l imb i n g  perch 26 
M i nnow 24 

Meat , F i sh and Poul tr;t Eaten b;t 

R at , b ird , tur t l e , squ i d . 
. F i sh :  m innow c ar p ,  b ag ri d ae , pa soi 

s i pat- s i am ,  pa n i n , pan g as i u s , 
puntius , pa rod , sn ake f i sh , 
a nd d r i e d  f ish . 

OTH E R  VILLAGES 

Meat / F i sh/ % Of Ho useho ld s 
poul t r y  serv i n g  mea t /  

fish / poultr y 

Be e f  92 
C h i cken 90 
P o r k  84 
C a t fish 82 
Ca r p  80 
F r o g  74  
Sm al l Toad 70 
Du c k  68 
S n a i l  6 6  
F i e l d-crab 60 
Shr i m p  60 
Bu f falo 5 2  
M a c ke r a l  4 8  
Egg 4 4  
P u n t i  u s  ( fish) 4 4  
Bu l l frog 36  
Sn a ke fi s h  28 
C l imb i n g  perch 2 8  

Less than 2 0 %  o f  the Househo l d s  

Rab b it , b ird , tur ke y ,  wi l d  
chi c ken , w i ld pork , mouse , 
turtl e ,  squid . 
F i sh : pa soi , b ag ri d ae , p a  r od , 

cob y , n a to pt e r d  ae , pa n i n ,  
m innow c a r p ,  m i nn o w ,  wh i t e  
f i s h .  
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Table 8 :  Vegetab l e s  Norma l ly Eaten i n  the Househo lds 

MULTI PLE C ROPP I N G  V ILLAGES OTHE R  VILLAGES 

V egeta b l es % o f  Household V e getab l e s  
S e rving 

C h ine se C abba g e  
Y oung L ead T r e e  Lea f  
Sping O n i on 
I vy Go urd 
C abba g e  
G a rl ic 
G reen b e a n s  
C ori an d e r  Le a f  
Water C o n volv o l u s 
M int 
L emon Leaf 

V egetab l es 

92 
90 
80 
74  
52 
42 
42 
38 
36 
26 
22 

C h i nese Cabbage 
Sp r i ng On i on 
You n g  Lead Tree Leaf 
I v y  G ourd 
C a b b age 
Wa t e r  Con v o l volus 
C ori a nd e r  Le a f  
P u m pki n 
Water L i l y Stem 
G a r l ic 
Bamboo Sho ot 
G ourd 
C ucunbe r 
W a ter H y a c inth Stem 
A c a c i a  L e a f  

% of Househo ld 
Se r v i ng 

V e getab l e s  

9 0  
8 6  
66 
62 
62 
56 
52 
36 
34 
32 
30 
26 
24 
22 
22 

V eget a b l es Ea ten by L e s s  than 2 0 %  of the Households 

P umpk i n  shoot , a c ac ia , l ettuc e , 
w ater m i m osa , w a t e r  hyac i n th stem , 
s p inac h , p iper s a r mento sum , swee t  
basil , c h i ll i , squash , gourd shoot , 
tomato , " pag Wh a wn "  - leaf o f  
n ativ e t r ee , m a l abar- n i ght shad e 
l eaves , c umin , c e lery , corn , 
l emon , l emon gra s s , bamboo shoot , 
pumpk i n , g inger , cowpe a ,  pag k i g ,  
w a ter fer n , col l a rd s , b i tter melon , 
egg p l a n t  gourd , c ucumber , n eem , 
cork wood flowe r ,  water l i l y  stem , 
g r eater g a l angal . 

Pumpk i n  shoot , bot t l e  gourd , I nd i a n  
penn ywort , " pag- gr adoon" - l e a f  o f  
n at i v e  tree , tomato , sweet b a s i l , 
s p i n a c h ,  hol y  bas i l ,  c e l er y ,  " pa g  
tuw" - leaf o f  n a t i v e  tree , a l g ae , 
c a u l i f lowe r , egg p l an t , water 
h yac i n t h  stem , sweet b as i l , 
c ol l a rd s , n eem , cork wood yo ung 
l ea v e s , l emon gra s s , 
" pa g  whawn " - leaf o f  nat i v e  t ree , 
g a r l i c , l eaves , g re a t e r  galangal . 
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Tab l e  9 :  Fr u i t  Norma l ly Eaten i n  the Househo l d s  

M ULTI PLE C RO PP I N G  V ILLAGES OTH E R  VILLAGES 

Fruit % o f  H ouseho l d s  
s e rving fruit 

Frui t % of Househo l d s  
serv i n g  frui t  

C u stard apple 
R ambutan 
Mand a r i n  
M a ngo 
Banana 
Long an 
Guava 
S apod ill  a 
T ama r i nd 

80 
72 
54 
54  
48  
44 
40 
34 
34 

Rambutan 
M andar i n  
L on gan 
Cu s t a rd app l e  
M a n go 
G u a v a  
S a pod i l l a  
Banana 
T amar i nd 
P a paya 
Jack f r ui t  
C o conut 

F r u i t s  E a ten by Less than 20% o f  the Hou seho l d s  

80 
70 
66 
66 
62 
5 8  
44 
36 
34 
32 
28 
28 

Aztec kwamochi l l , Corambola , 
M yrobalan , Du r i an , Wa ter melon , 
Coconut , J u j u b e  
W i ld Almond , Logekeer , J a ckfru i t , 
M agleum ( nat i v e  myrob a l an ) , P apaya , 
J ambolan , P i n ea pp l e , Longsat , 
P om�lo , Ramp i , Grape . 

Corambo l a , Water melon , g ra pe 
Musk melon , Star gooseber r y , 
Pomelo , O l i v e ,  Logekoer 
Longan , J u j ub e , Ramp i , 
P i ne a pp l e , P omegranate , 
Du r i an , Myroba l an 
Ind i a n  Gooseberr y .  

Table 1 0 :  I n sects and Wi ld An ima l s  Norma l ly Eaten in the Hou seho ld 

MULT I PL E  C ROPP I NG VILLAGES OTH E R  VILLAGE S  

I nsec t s  % of Household s I n se c t s  % o f  Househo ld 
S erving I n sects etc Serv i n g  I n se c t s  

S k ink 72 Sk i n k  42 
C r icket 44 G i an t  water-bug 34  
Chame leon 42 G r as sho pper 28 
J une bee t l e  2 4  June beet l e  26 
Locust 22 C r i c kets 27 

I nsec t s  etc Eaten by L e s s  tha n 2 0 %  o f  the Househo l d s  

Meta l l i c  wood bore r , r at , a nt-egg , T r u e  wa te r beet l e , myga l e , 
s i lk worm pupa e , true water mon i tor- l i zard , c icad a , 
beet l e , g i ant water-bug w i n ged-te rm i te , chameleo n , 

metal l ic wood borer . 

etc 
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4 . 1 . 1 Meat , F i sh and Poul try and Other An imal s 

The t ype s o f  meat , fish and po u l tr y  norm al ly eaten i n  the 

househo l d s in the Mul ti p l e  Cro pp i ng V i l l ages and the Other Vi l l ag es 

were s im i l ar e x c e pt tha t  the Other Vi l l ag es ate more var i e t i e s  o f  fresh 

water f i sh , th i s  w a s  prob ab l y  b ec a use one o f  the Other Vi l l ag e s  ( Ban 

Huey Sa i ) is l o c ated b e s i d e  a d am .  Be e f ,  c hi c ke n , po r k  and cat f i sh 

were the most po pu l ar , b e i ng men tioned b y  more than 8 0 %  o f  the 

ho useho ld s .  Be e f  wa s more po pu l ar than chicke n  and por k .  Tab l e  7 

shows the type s o f  meat , f i sh and poul tr y e aten b y  the househo ld s .  

This c at e gory o f  food wa s obta i ned as fol lows : bee f and po r k  from 

b uying ; chic ke n and d uc k  from r a i s i ng , c at f i sh , snake head f i sh , frog , 

smal l  to ad , sn a i l , shr i m p  and crab by f i sh i ng and hun ting . The wa ys o f  

obta i n i ng meat , f i sh and po ul tr y and o th e r  animal food s i n  the Hu l tiple 

Cropping v il l ag e s and the Other Vi l l ag e s  we re s im i l ar . 

4 . 1 . 2  Veg e t ab l es 

The most fre quen t l y  eaten v eg et ab l es i n  both the Mu l ti p l e  Cro pp i ng 

V il l ages and the Othe r v il lag e s  were : c hi n e se cabbage , yo ung l ead tree 

l eaf , spr i ng on i o n , i v y  g ourd , cabbag e ,  g ar l ic , water convol v ul us , 

Wpter l i l y  stem , b am boo shoot and cor i and er l ea f . Legum e s  eaten wer e  

g reen bean and co wpea ; t h e se we re onl y e a t en i n  the Mul t i p l e  Cropping 

V i l l ages . Ch i ne se c ab b ag e  and spring on ions were the most po pu l ar 

v egetab l e s .  V i l l ager s normal l y  g rew o r  boug ht chinese cabbag e , s pr i n g  

on ion , c o r i and er l eaf , g ar l ic , str i ng bean , pumpk i n  and gourd and 

u sual l y  bought c abbag e  and cuc um ber . Veg etab l es l ike yo ung l ead tree 

l eaf , i v y  gourd , water convol v u l us , w a t er l il y  s tem and wa ter hyac inth 

s t em we re growing wild aro und the v il l ag e . The M u l ti pl e Cropp i n g  

V i l l a g e s  gre w  l e ss veg et ab l es than the Other Vi l l ages e x cept f o r  str i ng 

beans . 

4 .  1 . 3  F r u i t s  

Custard a pp l e  wa s eaten b y  the h i ghe st n um ber o f  house ho l d s i n  the 

M u l t i pl e Cro pp i ng V i l l ages wh i l e  ram b ut a n  wa s e aten b y  the h i g he st 

n umber o f  househo l d s  i n  the Other V i l l ages . Th i s  wa s sur pr i s i ng a s  

r ambut an i s  not a local fr ui t b u t  d ur i n g  t h e  surv ey per i od rambuta n  wa s 

abund ant l y  sold i n  the m ar ket and t a ke n  b y  truck to the v il l ag e s . 
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F r ui t s  l i st ed b y  l arge n um ber s o f  ho useho l d s  we r e  grown i n  the v il l ages 

a nd av a i l ab l e  i n  the v i l l ag es and i n  the m a r ke t  d ur i ng the t ime of the 

surv e y .  Frui ts normal l y  eaten by the v i l l ages a r e  shown in Tab l e  9 .  

F r ui ts common l y  g rown b y  most v il l a g er s , l ike b anan a , were on l y  eaten 

b y  48% of the ho useho ld s in the Mu l ti pl e  Cropp i n g  V i l l ages and 3 6 %  in 

the Other Vi l l ag es .  P a pa ya was eaten l ess than 2 0 %  i n  the Mu l ti p l e  

Cropp i n g  V i l l ages and 3 2 %  in t h e  Other Vi l l ag es .  Guav a  was eaten 

m oderatel y  in both Mul t i p l e  Cro pp i ng V i l l ag es and the Other Vi l l ages . 

4 . 1 . 4  I n se c t s and Wi l d  An i m al s 

Sm al l l i zard , c r i c ke t , g i ant-wa t er- bug , c hamel eon , g ras sho ppe r , 

j une bee t l e  and locust were the most po pu l ar insects and rept i l es 

normal l y  e aten . The v il l ager s  i n  the Mu l ti pl e  Croppi ng V i l l ag es ate 

m ore o f  these a n i m al s  than the Other Vi l l ages ( Ta b l e  1 0 ) .  Th i s  may b e  

d ue to the geog r a ph ic locat ion and t r ad it i o n a l  eat ing hab i t s  o f  the 

M u l ti pl e Cropp i n g  area . Mo st l y  the v i l l agers obta i n ed i n se c ts and 

r e pt i l e s  and other wil d  a n i m al s  b y  hun ti ng . 

4 . 1 . 5  Con c l u s ion s 

Gener a l l y  the t ype o f  food s and the so ur c e s  of food s i n  t he t wo 

g roups o f  v il l ag e s  we re s imil ar . The re were onl y sl ight d iffe rences i n  

some food i tem s b ut the se were m a i n l y  d ue to the local i t y  o f  v il l ag es . 

Thi s  wa s g ene r al l y  tr ue for the t yp e  of f i sh eaten ; one v i l lage wa s 

s itua ted b y  a d am and wa s consi d ered to b e  a fish i ng v il l ag e  so many 

v ar iet i e s  of fish were eaten . C a t f i sh , the most common f i sh , is  not 

r e ad i l y a v ai l ab l e  in every v il l ag e  so the con sumption o f  i t  v ar i e s . 

A l tho u g h  bee f  has near l y  a l wa ys to be bought b y  the v il l ag er s , i t  

i s  sti l l  the most common meat eaten . Poul tr y and pi g s  c an b e  rai sed b y  

the v il l agers b ut ther e  a ppeared to be a pr e fe rence for b ee f .  

F r uits eaten depe nd s on the seaso n . I n  the rainy se ason , d ur i ng 

the sur v e y  per i od , c ust ard 

quant i t y  i n  the v i l lag e s  a nd 

a pp l es we re a v ai l ab l e  

i n  the marke t s . In 

d iffe r e n t  t ype s of fru i t  are eaten . 

i n  con sid erab l e  

o ther seaso n s ,  
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4 . 2  THE EATING PATTE R N  TH ROUGHOUT THE YEAR 

Food s e aten in t wo days by 1 00 ho useho ld s i n  10 v i l l ag e s  we re 

c l assi f i ed into d iffe r e n t  food categor i e s : r ic e , d r y  m a i n  d ishe s , 

l iquid m a i n  dishe s , sa uce s ,  v eg et ab l es e a t en wi th sauce , d esse r t s  a nd 

snac ks , frui t s  a nd dri n ks . The y were then d iv id ed into d i ffe r en t  

m eal s :  b r eakfa s t , l un c h  and d in ne r , b e t we en mea l s a nd b e fore 

breakfa st . Food s clas s i f i ed as d r y  main d ishe s were food d ishe s coo ked 

w i tho ut add ing 1 iqu i d . e . g .  st eam ed , roasted or f r i ed . Food 

c l ass i fi ed as 1 i qu i d  ma i n  d i she s we re food d ishe s to whic h soup , water 

o r cocon ut mil k were ad d ed . 

4 . 2 .  1 .  Ri c e  

R i c e  was e a t e n  i n  d i ffe rent m ai n  mea l s b y  every m ember o f  the 

house ho ld s .  Two t ype s o f  r ice were eaten , the steamed g l ut inous r ice 

and the cooked ord inar y l ong gra i n  r i c e . G l ut i nous r i c e  was eaten by 

98% o f  ho useho ld s  at b r e a kfast , 95 % at l un c h  and 94 % at d inner . 

4 . 2 . 2 The Number o f  Food s Eaten 

Two hund red and s i x ty food s had been eaten i n  t wo d a ys b y  1 00 

househo ld s in thr ee seaso n s .  The y  wer e  8 1  dry m ain d ishe s , 48 l i qu i d  

m ain d ishe s ,  1 4  s a uc e s , 57 veg etab l e s , 3 7  desse r ts a nd snacks , 1 8  

fruits a n d  5 d r i n ks .  The food s i n  the d i f fe rent food categor i e s  e a ten 

i n  the ra i n y ,  cool and ho t seaso n s  are shown in Tab l e 1 1 .  

Tab l e  1 1 :  Food s Eaten in D i ffere n t  Food Categor i e s  i n  Thr ee Seasons 
( Food Eaten i n  Two Days by 1 00 Househo lds)  

Food D i shes R a i n y  Cool H o t  A l l 
Season Se ason Season Seasons 

( Number o f  Variet i e s )  
D r y  ma i n  d ishe s 27 43 57 8 1  
L i quid ma i n  d i shes 25 24 35  48 
Sauces 1 2  1 0  9 1 4  
Vegetab les 25 3 1  4 3  5 7  
Desse rts and snacks 1 4  1 5  1 6  37  
Fruits 1 1  8 9 1 8  
Dri nks 3 4 5 5 

Total 1 1 7 1 35 1 74 260 
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More v ar ietie s  o f  food , e spec i a l l y  i n  the d r y  m a i n  d ishe s ,  l iqui d  

m ain d ishes and v eg etab l es , had been eaten i n  the ho t season ( 1 74 

v ariet i e s )  than i n  the cool season ( 1 35 v a riet i e s )  or i n  t he r a i n y  

s e ason ( 1 1 7 v ar i e t ie s ) . Thi s  probab l y wa s d ue t o  the sca r c i t y  o f  food 

i n  the ho t seaso n  a nd ab und ance o f  food i n  the rai n y  seaso n . 

The food s i n  eac h food c a t egor y e a t en at breakfast , l un c h  and 

d inne r  were sim i l ar for a l l  sea son s - ra i n y ,  cool and ho t ( Tab l e  1 2 ) .  

Few food s had been eaten b e t ween m eal s ,  4-5 var i e t i e s  before breakfast . 

9-1 0 var i eties m id morn i ng and 1 1 -1 5 v a r i e t i e s  m id afternoon meal . 

Table 1 2 :  Food s Eaten at D i f ferent Me a l s  i n  Three Sea sons 
( Food Eate n  in Two Days by 1 00 H ouseho ld s )  

Food Ca tegor i e s  Ra i n y  Coo l 
Season Season 

( Number of Va r i e t i e s )  
Dry m a i n  d ishe s B* 27 33  

L 24 29 
D 2 3  32 

L i qu i d  main d i shes B 1 9  1 9  
L 1 8  1 9  
D 1 7  2 1  

S auces B 1 1  1 0  
L 1 1  9 
D 8 7 

V e g etab les B 1 7  22 
L 1 6  23 
D 25 24 

Desse r t s  & snacks B 5 3 
L 9 8 
D 7 8 

Fru i t s  B 9 5 
L 6 9 
D 6 4 

D r i nks B 1 2 
L 1 1 
D 1 

Food s Eaten : 
Be fore breakfast 1 4  5 
M id mor n i ng 1 0  9 
M i d  afternoon 1 5  1 5  

* B - B r e akfast , L - L u n ch , D - D i n ne r  

Hot 
Season 

4 1  
36 
40 

26 
23 
2 1  

7 
6 
8 

3 1  
22 
29 

1 4  
1 3  

3 

8 
8 
7 

3 
3 
4 

4 
1 0  
1 1  
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4 . 2 . 3 The Number o f  Household s E a t ing Di ffe r ent Food Categor i e s  

The n um b er o f  ho useho ld s  e at i ng food i n  the d if fe r ent food 

c ategor i e s  dur i ng the s u r v eys in the ra i n y ,  cool and ho t sea sons wer e  

c ompared ( Tab l e  1 3 ) . I t  was fo und that in the r a in y  season , m ore food 

was eaten by the ho useho l d s than in the oth e r  sea son s ;  and al so in the 

hot se ason than in the cool season . The total number of food s eaten i n  

t he 7 categor i e s  i n  the r a i n y  season , cool season and ho t se ason wer e  

2 1 44 ,  1 78 1  and 2020 re spe ctiv el y .  Ve g etab l e s  were eaten b y  a g reater 

n umber of househo ld s i n  the rai n y ,  cool and ho t seaso n s  than the o ther 

food categori e s . Second we re sauces in the rai n y  season and dry m ai n  

d ishe s i n  both cool and ho t season s .  Li qu i d  mai n d i shes wa s nex t to 

s a uces and dry m a i n  d ish e s  in al l season s .  F r ui t s  were eaten b y  a 

l arger n umber o f  househo l d s  than d esse r t s  and sn a c ks . Dr inks wer e  

t a ken b y  only a fe w househo ld s .  The number of ho usehold s who a te d r y  

m ain d ishes , l i qu id m a i n  d ishe s , d esse r t s  and sn acks i n  the hot se a son 

was h i g he r  than in the ra i n y  and the cool season s ;  vegetab les , 

s auces , and fr ui t s  wer e  eaten b y  a l arger number o f  ho usehold s  i n  the 

r a in y  se a son than the o th e r  season s .  More v eget a b l es and fruits a r e  

a v ail ab l e  i n  the r a iny s e a son so v il l ager s ther e fore had eaten more o f  

these food s .  S a u c e s  wer e  e aten wi th v egetab les , so sauc e s  were eaten 

b y  a l ar g er num b er of ho usehold s  in the r a i n y  season than the other 

s eason s . 

Tabl e  1 3 :  Househo l d s  Eat ing Di ffe rent Food s in Three Se a sons 
( Food E aten in Two Days by 1 00 Househo lds) 

R a iny S e a son Cool Se a son Hot Season 

B* L D ( To ta l )  B L D (Total ) B L D (Total ) 

( Number o f  Hous ehol d s )  
D ry ma i n  
d ishes 1 24 1 98 1 30 ( 4 5 2 ) 1 3 3 203 1 34 (4 70 ) 1 47 207 1 57 (5 1 1 )  
L i qu i d  main 
d i shes 87 66 93 ( 2 4 6 ) 6 6  4 9  8 7  (202 ) 96 84 1 1 1  (2 9 1 ) 
S auces 1 80 1 25 1 78 ( 4 8 3 ) 1 54 84  1 47 ( 3 85 ) 1 23 7 1  1 28 ( 3 22 ) 
V eget a b l es 2 1 7  244  238 ( 6 99 )  1 84 2 1 3  1 86 ( 5 83 ) 1 99 204 208 ( 6 1 1  ) 
D esse r t s  & 
snacks 1 4  2 2  1 4  ( 5 0 ) 5 1 5  1 5  (35 ) 3 1  4 6  1 2  ( 8 9 )  
Fruits 6 8  76 70 ( 2 1 4 )  2 8  3 9  3 9  ( 1 06 )  60 56 80 ( 1 96 )  
D r i nk s  2 3 4 ( 9 )  2 1 7 ( 1 0 )  4 4 ( 8 ) 

T otal for 
each season 2 1 44 1 78 1  2020 

* B - Breakfas t , L - Lunch , D - D inne r . 
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4 . 3  THE MEAL PATTERN 

Du r ing the t wo d a ys of the surv e y  in all season s ,  all of the 

househo l d s ate three mea ls a day . Food was seldom eaten between mea l s .  

4 . 3 .  1 Food s Ea ten i n  Ma in Me a l s  

Food s eaten b y  a househo ld wa s c a l c ul ated from the total num ber o f  

househo ld s eat i n g food s i n  eac h  c a tegor y a t  bre akfast , l unch , a nd 

d inne r d u r ing the surv e y  i n  rai n y ,  cool and ho t season s .  F r e quency o f  

d i ffe r e n t  categor i e s  o f  food s e a t en b y  a ho useho ld are sho wn i n  Tab l e  

1 4 .  The pattern o f  food s eaten i n  each m ea l  wa s sim i l ar i n  al l thr ee 

seasons b ut the pa t tern of food e a t en at d i ffe r ent mea l s  wa s s l ight l y  

d i ffe re n t . Br ea kfast and d inne r  were s i m i l ar but for l un c h  more d r y  

m ain d i shes we re eaten than l iqu i d  m ain d ishe s and sauce s . V i l l ag er s  

usual l y  had the i r  brea kfast and d inner at home and a t e  lun c h  in the 

f i eld . D r y  m a i n  d ishe s , which pr o b ab l y  were ea s y  to pre pa re at the 

f i eld or b rought from hom e , we r e  eaten more at lun c h .  De sse rts and 

sn acks were rare l y eate n . Less than one fr ui t  a d a y  was eaten . 

Table 1 4 :  F r equency o f  D i f ferent C a tegor i es o f  Food Eaten by a 
H ouseh o l d  i n  One Day 
( Avera g e  from Food E a t en i n  Two Days by 1 00 H ouseho l d s )  

Breakfast 
Dry ma i n  d ishes 
L i qu id ma i n  d i shes 
Sauces 
Vegetables 
Desserts and snacks 
Fruits 
Lunch ---
Dry ma i n  d ishes 
L i quid main  d i shes 
Sauces 
Vegetables 
Desser ts and snacks 
Fruits 
D inner 
Dry m a i n  d ishes 
L i quid m a i n  d ishe s 
Sauces 
V egetables 
D esser t s  and sna cks 
Fru its 

R a i n y  C o o l  Hot 
Season Season Season 

( D i shes per day per househo ld ) 

0 . 62 0 . 66 0 . 74 
0 . 4 4 0 . 3 3 0 . 4 8 
0 . 90 0 . 72 0 . 62 
1 . 08 0 . 92 1 . 00 
0 . 07 0 . 0 3 0 .  1 6  
0 . 34 0 .  1 4  0 . 30 

0 . 99 1 . 02 1 . 07 
0 . 33 0 . 25 0 . 42 
0 . 63 0 . 42 0 . 36 
1 . 22 1 .  07 1 . 02 
0 .  1 1  0 . 08 0 . 23 
0 . 38 0 . 20 0 . 28 

0 . 65 0 . 67 0 . 79 
0 . 47 0 . 44 0 . 56 
0 . 89 0 . 74 0 . 64 
1 • 1 9  0 . 93 1 .  04 
0 . 07 0 . 08 0 . 0 1 
0 . 35 0 . 20 0 . 40 

Mean 

0 . 67 
0 . 42 
0 . 75 
1 . 00 
0 . 09 
0 . 26 

1 . 03  
0 . 3 3 
0 . 47 
1 .  1 0  
0 .  1 1  
0 . 22 

0 . 67 
0 . 49 
0 . 75 
1 . 05 
0 . 03 
0 . 32 
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4 . 3 . 2  Food Eaten Bet we en Meal s 

F i v e  to six  pe rcent o f  househo ld s had eaten food b e fo r e  brea kfa st , 

1 4-1 6�  had eaten d ur ing the mor n i ng and 2 0 -3 1 �  had eaten d uring the 

a fternoon . Num ber of ho u sehold s e a t ing food between meal s in d i fferent 

s eason s are shown in Tab l e  1 5 .  Type s of food eaten are shown i n  Tab l e  

1 6 . Food s eaten b e fore b reakfa st were m a i n l y  d r inks , d ur ing morn i ng 

w ere mai nl y fr ui t s  and main d ishe s , d ur i ng afternoon we re mainl y m a in 

d ishe s , fr ui t s  and desse r ts .  

d eterm ined in the surv ey . 

The amount o f  wa ter d run k wa s not 

Tabl e 1 5 :  Household s Eat i ng Food Between Mea l s  
( Total Number o f  1 00 H ouseho l d s  I n t e r v iewed ) 

R a iny Season Cool Season H o t  Sea son 

Before breakfast 5 
D uring morn ing 1 4  
During a fternoon 20 

Tabl e  1 6 : F oods Eaten Be tween Me a l s  

� H ouseho l d s  Eat i ng 
6 6 

1 6  1 5  
3 1  24 

( Total Number of 1 0 0 H ouseho l d s  Interviewed ) 

R a iny Sea son Cool Season Hot Season 

Before Breakfast 
Drinks { 3 )  Dr i nks ( 4 ) Dri nks ( 5 ) 
Fruits { 1 ) Desserts ( 2 )  Desserts ( 1 ) 
V egetab l es ( 1 ) Fr u i t s  ( 1 )  

During Morning 
Ma in d ishes ( 2 ) Ma i n  d ishe s { 2 )  M a i n  d i shes 
Desse r t s  ( 3 )  Desserts ( 2 ) Desserts ( 1 ) 
Fruits { 9 )  F r u i t s  ( 1 2 )  F r u i t s  ( 4 ) 
Dr inks ( 1 )  Ve getab les ( 1 ) D r i nks ( 2 )  

Dur ing Afternoon 
Main d ishes ( 1 1 )  Ma i n  d ishe s ( 9 ) Ma i n  d i shes 
Desse r t s ( 4 )  Desserts ( 1 )  Desser t s  ( 2 ) 
Fruits ( 7 )  F r u i t s  ( 6 ) Fru i t s  ( 6 ) 
Drink s  { 1 ) Dr i nks ( 2 ) Snacks ( 3 )  

Snacks ( 4 )  

( Figures in parenthes i s  are the number of  households eat i n g  in 
two d ays ) 

( 1 1 )  

( 7 ) 
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4 .  4 T YPES OF FOOD EATEN 

Type s o f  food a s  food d ishe s eaten by 1 00 ho useho l d s  in t wo d ays 

i n  rai n y ,  cool and hot seasons we r e  d iv id ed into a n im al food s , 

v eget ab l e  food s and fr ui t s . Each t ype o f  a nimal food and v egetab l e  

food eat en i n  e a c h  food cat egor y  i n  the thr e e  seasons were compared . 

4 .  4 .  1 Animal  , Fi sh and In se c t  Food s 

Food d i shes eaten in the three se a sons we r e  m ad e  from the animal 

food sources a s  m entioned in sec tion 4 .  1 .  Other anim al prod uc ts suc h 

a s  fish sa uce and shr imp paste we re al so eaten as sauces . Tabl� 1 7  

shows the nunber o f  d ishe s in each food cat egor y  m ad e  from each r a w  

m ater i a l  and the n umber o f  household s e a t i n g  them in r ai n y ,  cool and 

hot se a son s .  F i sh were eaten by a l arger n umber of ho usehold s than the 

other a n i m al food s .  F i sh were eat en most l y  i n  the rainy season in the 

form of d r y mai n  d ishe s . F i sh we r e  sti l l  eaten by a l arg e n umber o f  

househo l d s  in the cool se a son but were eaten l east i n  the ho t season . 

Not m an y  v ari e t i e s  of food d ishe s were m ad e  from fish . 

1 2  d ishe s m ad e  from fi sh : 7 in the dry m a i n  d ishe s , 4 

m ain d i shes and 1 i n  the s a uces . 

There were onl y 

i n  the l iqui d  

Ferm ented fish and bee f were al so fre quentl y eaten b ut by sm al l er 

n umber s o f  househo lds . C h i cken , pork and eggs we re onl y e aten b y  a few 

househo ld s .  Fermented f i sh was eaten mainly in the cool sea son wh i l e  

beef wa s e aten i n  the ho t se a son . Be e f  wa s eaten i n  d r y  a nd l iqui d  

main d ishes and fe rmented fish i n  d r y  m a i n  d ishe s and sauce s .  The 

freque n c y  of eat i n g  the other an i m al and fi sh food s d ecrea sed from 

ferment ed fish , b e e f ,  chicken , pork to eggs . Frog and sm all toad had 

contr ib uted to m an y  varieties  o f  food d ishes and had been e aten b y  

l arge n um bers o f  househo l d s .  Frog and sm al l toad were eaten less i n  

t h e  coo l  season . Fresh water anim al s suc h as shel l fi sh , sn ai l , shr i m p  

and crab were e a t en more i n  the cool and ho t season s than i n  t h e  rai n y  

s e a son . Larger n umber s o f  househo l d s  had eaten these fr e sh water food s 

than had eaten po r k .  Other anim al s suc h a s  b ird , rat , i n se c ts and wi ld 

a n im al s were eaten by a l arge n um ber o f  ho usehold s in the hot season 

than i n  the rai n n y  and cool sea son s .  I n  the rai n n y  season the 

v il l ag er s ate mor e animal food s than in the cool and hot sea son s .  
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Tabl e  1 7 :  An imal , F i sh and In sec t  Food Di shes Eaten in Thr ee Sea sons 

( Food E at en i n  Two Da ys b y  1 0 0 H ouseho lds) 

R a iny Season Cool Season Hot Season 

N o .  N o .  N o .  No.  N o .  N o .  
D i shes Househol d s  Di shes Households D i shes Househo l d s  

F i shes 
Dry ma i n  
d i shes 7 1 75 7 1 70 6 1 5 1  
L i qu i d  m a i n  
d i shes 4 1 20 4 1 04 3 76 
S auces 1 96 1 60 1 37 
TOTAL 1 2  3 9 1  1 2  334 1 0  264 
Fermented Fi sh 
D r y  m a i n  
d ishes 1 9  1 5  
L i qu i d  m a in 
d i shes 
Sauces 2 1 85 3 1 81 2 1 60 
TOTAL 3 1 86 4 200 3 1 75 
Beef 
D r y  main 
d i shes 4 28 6 55 7 62 
L iquid m a in 
d i shes 4 1 7 5 1 6  6 30 
TOTAL 8 45 1 1  7 1 1 3  92 
C hicken 
Dry main 
d i shes 2 1 1  2 20 5 1 2  
L i qu i d  m a in 
d i shes 2 8 3 1 6  2 2 1  
TOTAL 4 1 9  5 36 7 33  
P ork 
D r y  main 
d ishes 4 7 6 9 7 1 1  
L i quid m a i n  
d is hes 1 1 1 1 3 3 
TOTAL 5 8 7 1 0  1 0  1 4  

Duck 
D r y  main 
d i shes 
L iqui d  m a i n  
d i shes 1 1 1 1 
TOTAL 2 2 2 2 
� 
Dry main 
d i shes 2 3 3 3 7 
L i qu i d  main 
d i shes 1 1 
Desse r t s  2 8 1 4 1 2 
TOTAL 4 1 1  3 8 4 9 
Frog and Sma l l  Toad 
Dry ma i n  
d ishes 4 39 5 1 6  9 34 
L iqu i d  m a i n  
d i shes 5 12  3 6 5 9 
Sauces 2 9 2 6 2 6 
TOTAL 1 1  60 1 0  28 1 6  4 9 
F resh Wa t er, Sna i l, She l l fish 1 ShrimE, Crab and Others 
Dry ma i n  
d i shes 2 2 4 7 3 7 
L iqui d  m a i n  
d i shes 3 3 4 8 4 7 
Sauces 2 1 0  2 8 1 6 
TOTAL 7 1 5 1 0  23 8 20 
B i rd, R a t1 Inse c t  and W i ld An imal 
Dry ma i n  
d ishes 2 2 2 2 5 7 
L i qu i d  m a i n  2 2 
d ishes 
Sauces J 2 
TOTAL 2 2 2 2 8 1 3 
Cond iment (Fi sh Sauce and Shr imE Paste) 
Sauces 2 1 74 2 1 26 2 1 1 1  

TOTAL 
( An i m a l  Food 

Dishes) 58 9 1 1 68 840 83 782 
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4 . 4 . 2 Veget ab l e  Food s and Cereal Food s 

Vegetab l es , c ereal food s ,  e . g .  nood l e ,  t apioca and cereal 

pudd ing s  and d r i ed l eg um e  food s e aten by 1 00 h o usehold s i n  two d ays i n  

three seasons are shown i n  Tab l e  1 8 .  There wer e  4 8  to 5 2  food d ishe s  

from v eg etab l es e aten i n  the thr e e  season s .  Al tho ugh v eg etab l es wer e  

common l y  eaten wi th sa uc e , the y  were al so cooked into d r y  m ain d i she s , 

l iqui d  m ain d ishe s , sauces  and d esserts . Dr y m a i n  d ishes and l iqu i d  

m ain d ishes mad e from v eg etab l es had been eaten by a l arg e n umber o f  

househo l d s ,  pa r t i c ul ar !  y i n  the ho t se a son . Cere a l s  and l eglJTies were 

mad e  m a i n l y  i nto d esse r t  d ishe s and eaten most l y in the hot season . 

The to tal  number o f  v eg et ab l e  d is he s  in the rainy season we re 52 d i shes 

eaten by 956 ho usehold s , i n  the cool sea son we r e  58 dishe s eaten b y  758 

househo l d s  and in hot sea son we re 72 dishes  eaten by 89 7 ho useho l d s .  

The n um ber of d i ffe rent v eget ab l e  d ishe s were l ess than the num ber o f  

animal d ishes but the n um ber o f  ho useho l d s  eat i ng v eg etab l es i n  the 

r a iny and hot se a sons was l arger . 

Table 1 8 :  V e getabl e  Food D i shes Eaten in Three Seasons 
( Food E aten in Two Days by 1 00 Households)  

R a iny Se a son Cool Se a s on Hot Season 

N o .  No . No . N o .  N o . N o .  
D i shes H ouseho l d s  Di shes Hou s e holds Dishes Househo l d s  

V efietab l e  
Dry ma i n  
d i shes 7 1 60 1 1  1 4 0 9 1 4 1  
L i quid m a in 
d i shes 6 46 4 1 0  5 6 3  
S auces 3 9 
V egetab l es 25 699 3 1  583  4 3  6 1 1 
Desse r t s  1 4 1 7 
TOTAL 42 9 1 8  4 6  7 3 3  5 8  822 
Cereal ( N ood l e s 1  TaEi oca and Cereal Pud d i n g s )  
D ry m a i n  
d i shes 2 3 
L iqui d  m a in 
d i shes 1 2 1 3 2 2 
Dess e r t s  9 36 1 0  20  4 45 
TOTAL 1 0  38  1 2  25 7 50 
Dried L efiume Seed 
Desserts 7 25  

TOTAL 52 956 58 758 72 897 
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4 . 4 . 3 Frui ts  

F r uits were eaten as fre sh fr u i t s  and d esserts . There were 1 2  

t ype s  o f  frui t s  a n d  fr ui t  d ishe s  eaten by 2 1 5  household s i n  the r a i n y  

s e aso n , 8 type s o f  fr ui t s  eaten b y  1 06 ho usehold s in t h e  cool sea son 

and 1 3  t ypes of fr uits and frui t d ishes eaten by 207 ho useho l d s  in the 

hot sea so n . Num b er s  of fr esh fr u i t s  and fr ui t d i she s eaten in the 

r ainy , cool and ho t season s  are sho wn in Tab l e  1 9 .  

Tab l e  1 9 :  F r uits Ea ten in Three Se a sons 
( Frui ts  Eaten in Two Days by 1 00 Hou seho lds ) 

R a iny Season Cool Se a son Hot Season 

Types N o .  Type s No . Type s N o .  
H ouseho l d s  Households Households 

F resh fruits  1 1  2 1 4  8 1 06 9 1 96 
Desse r t s  1 1 4 1 1  
TOTAL 1 2  2 1 5  8 1 0 6  1 3  207 

4 . 5  TYPES OF FOOD EATEN BY 1 -5 YEAR OLD CHILDREN 

Children i n  4 5  househo l d s  ( 6 4 % )  ate ex ac tl y the sam e food as the 

a d ul t  m ember s o f  the fam i l y ,  c h i l d ren in 22 ho usehold s ( 3 1 % )  ate som e 

o f  the ad ul ts '  food and children i n  3 ho usehold s ( 4 % )  ate d i ffe r entl y 

from ad ul ts .  Food eaten by c hi ld ren in 2 5  ho usehold s ,  add itional to 

the ad ul ts ' food or to ta l l y  d i fferent fr om the ad ul ts food are shown i n  

T able 20 . Mi l k  was d run k throug ho ut the day b ut l ess fr e quentl y  d ur ing 

the cool  and ho t  se asons than dur i n g  the r a i n y  sea son . F i sh was the 

m ain mea t  and wa s eaten b y  c hildren in ever y meal . Fi sh wa s eaten l e ss 

i n the h o t  sea son . Egg , c hicken , bee f  and pork were eaten in som e 

m eal s but not i n  e v ery m ea l . Be e f  was eaten mor e in the cool season . 

Bread and d esse r ts were e a ten in som e meal s .  Fr u i ts were se ldom ea ten 

by chi l d ren . A l though c h i ld ren in 22 ho usehold s a te som e of the ad ul t 

food and children i n  3 ho usehold s ate d i ffer entl y ;  onl y a few kind s o f  

a n imal food s ,  v eg eta b l e s  and fr uits  we r e  eaten b y  c hi ld ren . A l ar g e  

n \Jllber o f  chi l d ren (64 % o f  chi l d ren) ate  the sam e food a s  ad ul ts which 
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wa s shown earl ier t o  con t a i n  a l ar g e  proportion of  v eg et ab l es and 

l ittl e fr uit . It coul d b e  assum ed that chi ld ren aged between 1 -5 year 

old during the time of this  surv ey may not hav e rece iv ed ad equ a t e  

qual i t y  prote i n , v itam i n  and mineral i n t a ke s . 

Tabl e 20 : Type s of Food Eaten by 1 -5 Y e ar Old  Ch i ldren 

Meal Time R a i n y  Se ason Cool Season Hot Sea son 

E arly Morning M i lk ( 1 7 ) *  M i l k  ( 7 ) Milk ( 2 )  
E gg ( 1 ) Roas ted Smal l Toad ( 1 )  
F ruits ( 2 )  De ssert ( 1 ) 
Soft Dr i n k  ( 1 ) 

Breakfast M i lk ( 2 )  F i sh ( 8 ) Milk ( 1 ) 
F i sh ( 6 ) Bee f  ( 3 )  F i sh ( 1 ) 
E gg ( 1 )  Pork ' ( 1 )  Egg ( 1 ) 
F e rmented Fi sh 

Sauce ( 1 ) P a paya Sa l ad ( 1 ) R i ce Porr i d ge ( 1 ) 
Bread ( 4 ) Bread ( 1 ) Bread ( 1 )  
D essert ( 2 )  Fruit ( 1 ) ·  
O v al t i n e  (2 ) 

During 
Morn i ng M i l k  ( 1 1 )  M i l k  ( 6 )  Fi sh ( 1 ) 

Bread ( 2 )  F i sh ( 2 )  R i c e  P o r r i d g e  ( 1 ) 
D esse r t  ( 2 )  Bread ( 1 )  Bread ( 1 ) 
F r ui t s  ( 2 )  Fruits ( 1 ) 
O v altine ( 3 )  

L unch M i lk ( 9 )  Milk ( 2 )  H i l k  ( 1 ) 
F i sh (5 ) Fish ( 8 )  F i sh ( 4 )  
Beef ( 1 ) Egg ( 3 )  Beef ( 1 ) 
Chicken ( 1 ) Beef (5 ) De sserts ( 1 ) 
B read ( 1 ) Pork ( 2 )  Fruits ( 1 ) 
Desse r t s  ( 4 ) P a paya S a l ad ( 3 )  
F r uits ( 1 )  Snack ( 1 ) 
Soft Dr ink ( 2 )  

Dur ing 
A fternoon M i l k  ( 1 1 )  M i l k  ( 6 )  M i l k  ( 2 )  

F i sh ( 1 ) Fish ( 2 )  Beef ( 2 )  
D esserts ( 2 )  Bread ( 1 ) Fru i t s  ( 1 )  
Fruits ( 2 )  Snack ( 1 ) 
Soft Dr i nk ( 5 ) 

D inner M i l k  ( 7 ) M i l k  ( 1 )  F i sh ( 3 )  
F i sh ( 5 ) Fish ( 1 1 )  Egg ( 2 )  
E gg ( 3 )  Egg ( 6 )  Ri ce Por r i d g e  ( 2 ) 
B read ( 2 )  Bee f  ( 3 )  Fruits  ( 1 ) 
F ruits ( 2 )  Pork ( 1 ) 
O v a l tine ( 1 ) Bread ( 1 )  

Fruit ( 1 ) 
Su pper M i lk ( 1 7 )  Mi lk ( 6 )  M i l k  ( 3 )  

S oft Dr ink ( 1 ) Fish ( 2 ) 
Dessert ( 1 )  
Snack ( 1 ) 

* ( Figure in pa r enthe s i s  shows the number o f  households) . 
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4 . 6  T YPES OF NORTHEASTE R N  COOKI NG 

Most o f  the food s we re cooked b y  roast i ng or boil ing . Onl y  a fe w 

food s we re fr i ed . Oil  and fat are not common l y  u sed in cooki ng . Food 

was fr i ed "kui r " , i n  a sm all quantity o f  wa ter i n stead o f  o il . Food s 

were coo ked on a stov e m ad e  of c l a y .  It  wa s found that wood was u sed 

b y 61 % o f  the ho u sehol d s , and cha rcoal by 85 % of the ho useho l d s  as a 

m ain so urce o f  fu e l  for cooking . In the Mul ti pl e  Cro pp i ng V i l l ages , 

t wo  ho usehold s u sed el ec tr ic stov es and f i v e  household s u sed g as 

s toves . There we re onl y a few coo ki ng uten s i l s ( Figure 5 ) : p o t , pan , 

v illag e style ste amer , m ortar and roaste r .  The steamer was a b am boo 

c onta i n e r  plac ed on to p  o f  the low a nd narrow sha ped pot wh i c h  wa s u sed 

for bo i l ing wa t e r . Vi l l ager s  steamed the i r  gl ut i nous r ic e  on the 

s teamer . An ear then mor t a r  was a l so one of the nec e s sar y cooki ng 

u tensi l s .  Vil l ag er s  not onl y u sed a mor tar to  pound food , they al so 

u sed the m ortar fo r mix ing food s tog ether e . g .  for maki ng pa pa ya sal ad 

a nd various k i nd s o f  " so a p" . Food s were roasted on t o p  o f  cm i ron 

screen and placed on a sto v e  or food s we re p l aced and t ied on a b am boo 

s hoot and roast ed on charcoal . 

F i gure 5 :  Nor theastern Cooki ng Utenc il s 

The m et hod s o f  coki ng the d if fe r ent t ype s of m a i n  d ishe s are 

d escr i b ed in Tab l e  21 . The d et a i l s  o f  e ach method o f  coo king a r e  

presented i n  the Append i x  2 .  
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Tabl e 2 1 : Types of Nor theas tern Cook i ng 

Type o f  Cooking 

D ry M a i n  Dishes 
" Larb" 

" Somt am" 

" Soop" 

" Mok e "  

" Roasted " 

"Goy" 

"Ku i r "  
" P l a "  

Method o f  Cook i n g  

Qu ick cooking o f  minced 
meat or f i sh by st i rr ing 
i n  pot and season i n g  wi th 
" Larb" i n gred ients . 
Mi x i n g  of fresh vegetab l es 
w i th fl av ouring . 
Boi l i ng and mashing o f  
v egeta b l e  and sea son ing . 

Roa s t i ng or steaming o f  
food s wr a pped in banana 
l eaf . 
Roa s t ing on charcoa l . 

Season i ng of raw meat or 
f i sh with "Larb" ingre­
d i ents . 
Fry i n g  with water 
Roasted or raw beef , 
cutting into pieces and 
se ason i n g . 

Ma i n  Food Used i n  
Cooking 

Bee f or pork or chicken or 
d uck or fish or she l l fish 
or b ird s .  

G r e en papaya or cucumber 
or s t r i ngbean or cowpe a  pod 
Bamboo shoot or e gg pl ant 
or str ingbean or mushroom 
or immature j ackf r iut . 
F i sh or frog or smal l  
toad o r  bamboo shoot . 

F i sh or chicken or bee f 
or pork or frog or smal l  
toad . 
Shr imp or bee f  or fi�h 
or frog . 

A l l  meats and v eg etab les . 
Beef or shrimp o r  
s h e l l fish . 

L iquid M a i n  Dishes 
"Tourn " 

"Kang" 

" Hot Sour Soup" 

" Aom" 

Sauces 
" Pore" 

" Namp r i g" 

"Jeaw" 

Boi l ing meat or fi s h  i n  
bo i l ing water , a d d ing 
f l avour s .  
Boil i n g  of meat or fish 
w i th v egetables , in 
b o i l in g  water add i n g  
s p i ces and flavou r i n g .  
Bo i l ing o f  fish and 
v eget a b l e s  in bo i l ing wa ter 
add ing spices , tamar ind , 
and flavourin g .  
Bo il ing o f  meat or fish i n  
small qu antity o f  boi l ing 
water , add ing sp i ce s  and 
flavou r i ng . 

Roa s t i ng or bo i l ing or 
steam i n g  of fish or other 
food s , then gri nd ing wi th 
spices and added f l avour s . 
Gr ind ing and mix i n g  of  the 
i n gred i en t s . 
Cho pp i n g  fermented f i sh 
and grind m i x ing w i th 
other i n gred ien t s . 

Ch icken , or beef or fish 
or beef v i s cera or frog 
or d uck or small toad . 
F i sh or beef or chi cken 
or bamboo shoot or mush­
r oom . 

F i sh and vegetab l e .  

Bee f  or fish o r  chi cken or 
small toad . 

F i sh or frog or smal l  
toad o r  shrimp o r  crab . 

Shr imp paste or fermented 
f i sh , chi l l i ,  and garl ic . 
Whol e  fermented fi sh , 
c h i l l i , g ar l ic . 
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4 . 7  K INDS OF FOOD DISHES EATEN 

The princ i pa l  ki nd s o f  food d i shes e aten in two d ays i n  the 

r a iny , c ool and ho t sea son are sho wn in Tab les 22 , 23 , 24 , 25 , 26 , a nd 

2 1 . Ki nd s of food eaten b y  l ess than fiv e  ho useho l d s  i n  a l l  seaso n s  

a r e  shown in Append ix 3 .  

4 . 7 . 1 Dry Ma i n  Di shes 

"Roa sted"  fi sh was the most po pu l ar d i sh eaten in every m eal i n  

the thr e e  season s .  " Som tam" pa pa ya eaten for l unch onl y and eaten b y  

the larg est num b er of  ho usehold s wa s i n  ev er y  season . The o ther f i sh 

d ishe s were al so eaten more fre qu entl y i n  e v er y  m eal and e v er y  season 

than the other food d ishe s .  " La rb" fish and fr i ed fish we r e  eaten b y  a 

l arge n umber o f  ho useho l d s  at breakfast and d inner onl y .  Steam ed f i sh 

was eaten in the cool and ho t season but no t i n  the ra i n y  season . Th i s  

p r obab l y  i s  due to many r ea son s , such as p r e fering the l ar g er si ze f i s h  

a nd var i ety of  fi sh found i n  the c o o l  and ho t season s .  Veg etab les used 

in ste am ing wi th f i sh we re al so av ail ab l e  i n  the cool se a son and the 

hot se a son . Ferm ented fi sh was eaten at b r ea kfast and d inner ; i t  was 

mostl y e aten in t h e  cool s e a son . I n  the r a i n y  season , a l ar g e  qua n t i t y  

o f  311 al l fish wa s found and vil l agers o ften mad e them i n to fe rm ented 

f i sh wh i c h  was read y to eat by the cool season . The o ther po pul ar 

d ishe s eaten in a l l  meal s and a l l  seaso n s  were " ro asted " bee f ,  

" roasted " chi cken , " roast ed "  sm all toad , a nd " l arb" bee f .  

22 ) .  

( Se e  Tab l e  
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Tabl e 2 2 : Dry M a in Di shes E a t en in Three Sea s ons 
( Food Eaten i n  Two Days by 1 00 Househol d s )  

R a i ny 
Season 

Cool 
Season 

Hot 
Season 

( Number of Household s )  
B reakf a s t  
" Roasted " fish 
"Moke " f ish 
" Larb " f ish 

F ried fi s h  
"Soop" bamboo shoot 
" Larb " beef 

S teamed f ish 
" Roa s t e d "  bee f 

Fermented fi sh 
"Moke "  frog 
" Somtam" papaya 
" Roasted " chicken 
" Roasted " sm a l l  toad 
" Soop" e gg pl ant 
" Roasted" frog 

Boil ed e g g  
Lunch 
" Somt am" papa ya 
" Roa s t e d "  fish 
" Somt am" legumes* 
" Roas t e d "  bee f 
"Moke" fish 

F r ied f i s h  
" Roas t e d "  chi cken 
" Roasted " sma l l  toad 
" Larb " beef 

F ried bee f  
"Larb " fish 
" Moke"  frog 
" Roas te d "  frog 
" Somt a m" cucumber 
D i nner 

R oasted f i sh 
" Moke "  fish 
"Larb" fish 

F r ied f i sh 
" Somt am" papaya 

steamed fish 
" Roas t ed "  bee f 
"Larb" beef 
" Soo p "  banboo shoot 

F erment e d  fish 
F ried e g g  

" Roaste d "  chi cken 
" Roasted " sma l l  toad 

F r ied b e e f  
11 Moke " frog 

2 9  
1 6  

8 
7 

1 3  
5 
0 
2 
1 
3 
6 
2 
5 
2 
4 
1 

1 00 
27 
1 3  

2 
1 1 

4 
3 
5 
3 
3 
3 
1 
7 
0 

32 
1 7  
1 1  

5 
1 1  

0 
3 
6 
9 
0 
6 
2 
7 
2 
4 

3 9  
5 
8 
6 
5 
6 
8 

1 0  
6 
2 
1 
5 
2 
1 
1 
2 

1 0 1  
35 

8 
1 3  

3 
2 
5 
3 
3 
2 
2 
0 
0 
5 

2 6  
3 
6 
9 
5 

1 4  
1 0  

4 
3 

1 2  
5 
9 
2 
3 
2 

*Legumes are green cowpea and stringbean p od s . 

26 
2 
6 
9 
3 
9 

1 2  
7 
8 
7 
4 
2 
1 
4 
2 
3 

97 
1 9  

5 
1 0  

3 
6 
3 
3 
3 
4 
3 
7 
1 
3 

28  
7 
9 

1 2  
8 
9 
8 
9 
7 
6 
4 
3 
5 
5 
1 

Total 

94 
23 
22 
22 
2 1  
20  
20  
1 9  
1 5  
1 2  
1 1  

9 
8 
7 
7 
6 

2 98 
8 1  
2 6  
25 
1 7  
1 2  
1 1 
1 1 

9 
9 
8 
8 
8 
8 

86  
27  
26 
26 
24 
23 
2 1  
1 9  
1 9  
1 8  
1 5  
1 4  
1 4  
1 0  

7 
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4 . 7 . 2 Liqu i d  Ma i n  Di she s 

''Kang" fi sh wa s the m o st popu l ar l iquid m ai n  d ish eaten i n  e v er y  

m eal i n  the rai n y  and cool season s .  "Kang" fi sh was eaten b y  a sm a l l er 

n 1..111ber o f  oouseho lds i n  h o t  sea son . " Tourn" fi sh was the nex t po pul ar 

d ish and was pre fe r red to b e  eaten at  d inner than at b rea kfast and 

l unch , partic ul arl y  in t he cool and ho t se a so n s . "Kang" mushroom wa s 

e aten onl y at brea kfast and eaten b y  a l arg er num ber of  ho usehold s  i n  

t h e  ho t season . "Kang" b amboo shoot was eaten i n  a l l  meal s ;  i t  was 

e a ten less in the cool sea so n . "K ang" chi c ken wa s eaten at breakfast 

a nd d inne r ; i t  was eat en b y  a l ar g er num ber o f  househol d s  i n  the ho t 

se ason than in the r ainy and cool se a son s .  " Tourn" b ee f  and " To urn" 

v iscera were eaten by a l a rg er n um b er of  ho useho ld s  for breakfast and 

l unch than d inn e r . It wa s eaten i n  all  sea son s .  ( See Tab l e  23 ) .  

T able 2 3 : Liqu i d  Ma i n  D i shes E aten i n  Three Seasons 
( Food E aten Two Days by 1 00 H ouseho l d s )  

R a iny Cool 
Season Season 

H o t  
Season 

( N umber of Household s) 
B reakf a s t  
"K ang" f i sh 30 28 9 
" Tourn " fish 1 4  5 9 
" Kang" bamboo shoot 9 2 1 4  
"Kan g" mushroom 3 1 1 3  
"Kang" chicken 2 8 6 
" Tourn" beef 2 3 7 
" Tourn " visc e r a  5 2 
"Kang"  smal l  toad 3 3 
L unch 
" K ang" fi sh 1 8  1 6  7 
" Tourn " fish 1 0  3 1 4  
"Kang" bamboo s hoot 1 2  2 7 
" Tourn" beef 4 1 7 
" Tourn" viscera 1 2 3 
"Kang"  beef 1 2 3 
" Kang"  hot sour soup 2 2 
D inner 
"Kang" f ish 26 3 1  2 1  
" Tourn " fish 20 1 7  1 5  
"Kang" bamboo shoot 1 3  1 2 1  
"Kang" chick en 3 4 1 0  
"Kang hot sour soup" 4 3 3 

Total 

67 
28  
25  
1 7  
1 6  
1 2  

8 
7 

4 1  
27 
2 1  
1 2  

6 
6 
5 

78 
52 
35 
1 7  
1 0  
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4 . 7 . 3 Sauces 

Ch i l l i in fi s h  sauce wa s the most po pu l ar at  ever y  m eal  and d ur i ng 

ev er y  se a son ; " Nampr ig" ferm ented sauce wa s the second most p o pul ar . 

The oth e r  popu l a r  sauce s  e aten we re "J e a w" who l e  ferm ented fi sh and 

"Pone " fish . ( Se e  Tab l e  24 ) .  

Tabl e 24 : Sauces Eaten in Three Se asons 
( Food E aten in Two Days by 1 00 H ousehol d s )  

Breakfast 
C h i ll i  in fish sauce 
" Nam p r ig" fermented f i s h  
" Pone " fish 
"Jeaw" whole fermented fish 
"Nampr ig" shr imp paste 
Chi l l i  i n  fermen t ed fish sauce 
"Pone " shrimp 
Lunch 
C h i lli  in f ish sauce 
" Nampr i g" ferm ented fi sh 
" J eaw " whol e fe rment ed fish 
"Pone " fish 
"Nam pr ig" shr imp paste 
"Pone " crab 
D i nne r 
C h i l l i  in fish s auce 
" Nam p r ig" fermented f i sh 
" Pone "  fish 
"Jeaw" whol e  fermented fish 
"Nampr ig" shr imp paste 
"Pone" frog 
Chill i i n  Fermen ted fi sh sauce 
" Pone " small to ad 

4 . 7 . 4 Veget ab l es 

R a iny 
Se ason 

46  
50  
4 3  
1 7  
1 0  

0 
4 

45 
40 
1 4  
1 3  
4 
2 

52  
46  
4 0  
1 8  
1 7  

3 
0 
1 

Cool 
S e a son 

Hot 
S eason 

( Number of Hou s ehold s )  

45 
37  
33  
23  

2 
1 0  

3 1  
2 2  
1 8  

3 
2 
4 

46  
50 
24 
1 3  

0 
0 
7 
4 

3 6  
3 0  
1 4  
3 7  

0 
0 
4 

24  
1 3  
24  

8 
0 
0 

50 
32 
1 5  
24 

1 
4 
0 
0 

Tota l  

1 27 
1 1 7 

9 0  
7 7  
1 2  
1 0  

9 

1 00 
75  
5 6  
2 4  

6 
6 

1 4 8 
1 28 

79  
55 
1 8  

7 
7 
5 

Young l ead tree l ea f  was the most po pu l ar in the r a i n y  and ho t 

season s .  Chine se cabbage was e a t en in the cool sea son . Egg pl ant , 

w aterconv olvol us , cuc umber , b amboo shoo t ,  i v y  g ourd l ea f , spr i ng oni on , 

c oriand er l eaf , n e em lea f ,  c abbag e ,  water fern and youn g  cork wood l ea f  

were the popul ar v egetab l es eaten i n  a l l  m eal s .  The fr e quency o f  

eating the se vegetables d e pend ed o n  the se a son of  the i r  av a i l ab il it y .  
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Table 25 : Vegetab l e  Eaten w i th Sau c e s  Eaten i n  Thr ee Seasons 

( Food E aten i n  Two Days by 1 00 Household s )  

B reakf a s t  
Y oung l e a d  tree l e a f  
C hine se cabbage 
Egg pl ant 
Water con volvolus 
Cucumbe r 
C or iand e r  l eaf 
Neem l e a f  
Bamboo shoot 
I vy gourd lea f 
Leaf mu s tard 
Spring onion 
Y oun g c ork wood l eaf 
C abbag e  
Water fe r n  
P umpk i n  shoot 
Y oun g c a done tree leaf 
L unch 
Y o ung l ead tree l ea f  
C hine s e  c abbage 
Water convolvolus 
E gg pl a n t  
Cucunbe r 
Spr ing onion 
Bamboo shoot 
I vy g o u rd lea f 
Water fern 
N eem l e a f  
L e a f  mu stard 
Cor i ander lea f  
Young c ork wood l eaf 
Water l i l y  stem 
Water m i mosa shoo t 
Dinner 
Young l ead tree l ea f  
Ch ine s e  cabbage 
Egg pl ant 
Water con volvol us 
Cucumber 
I vy gourd leaf 
Bamboo shoot 
Spri ng on ion 
Leaf mu s tard 
Cori and er lea f 
N eem l e a f  
Y oung cork wood l eaf 
Water fern 
Water m imosa shoot 
Water l i l y  stem 
String bean 
Y oung cadone tree l eaf 
G anjong bulb 

R ainy 

72 
2 1  
37 
1 3  
1 9  
1 0  

1 
1 7  

1 
0 
0 
4 
0 
0 
7 
0 

1 00 
1 5  
27 
24 
1 1  

0 
1 5  

4 
6 
0 
0 
1 
2 
7 
0 

7 9  
22 
37 
1 2  
1 1  

9 
22 

1 
0 
7 
0 
4 
1 
1 
5 
7 
1 
0 

Cool Hot 

( Number of Household s )  

22 
70 

6 
5 
3 

1 2  
1 4  

0 
2 

1 7  
9 
3 
7 
1 
0 
1 

4 6  
70 
1 6  

4 
4 

22 
0 
1 
0 
9 

1 0  
4 
0 
0 
1 

1 8  
68  

7 
6 
8 
1 
0 

1 5  
1 6  

5 
1 2  

1 
0 
1 
0 
0 
2 
4 

56 
1 0  
1 7  
35 
1 0  

1 
6 
4 

1 5  
0 
3 
4 
2 
7 
0 
4 

88 
7 

4 1  
1 5  

9 
1 
5 
7 
5 
1 
0 
4 
6 
0 
5 

60 
1 2  
1 8  
37 
1 4  
1 8  

4 
2 
1 
3 
1 
5 
9 
5 
2 
0 
3 
1 

Tot a l  

1 50 
1 0 1  

6 0  
5 3  
3 2  
2 3  
2 1  
2 1  
1 8  
1 7  
1 2  
1 1  

9 
8 
7 
5 

2 34 
92 
8 4  
4 3  
2 4  
2 3  
2 0  
1 2  
1 1  
1 0  
1 0  

9 
7 
7 
6 

1 57 
1 02 

6 2  
5 5  
3 3  
28  
2 6  
1 8  
1 7  
1 5  
1 3  
1 0  
1 0  

7 
7 
7 
6 
5 
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4 . 7 . 5  D e s s e r t s  and Snacks 

Onl y a few k i nd s of d es se r ts and snac ks were eaten . The most 

popul ar d esse r t s  - ex tr ud ed sta r c h  pud d ing ( loard chong )  wer e  eaten i n  

t hree m ea l s  but were onl y e aten b y  a smal l number o f  ho usehold s 

parti c ul arl y a t  b reakfast and d inner . The other desse r ts e aten wer e  

s ago pud d ing , b l ackbean boil ed i n  syr up ,  e gg cake , gro und nut brittl e ,  

a nd pum pk i n  i n  coconut m i l k .  The se desserts were eaten mostl y i n  the 

hot se ason . M a n y  o ther kind s of d esser ts and sn acks were eaten but 

were eaten by onl y one or t wo ho usehold s .  

T abl e 2 6 : De s s erts and Snacks Eaten i n  Thr ee Seasons 
( Food Eaten in Two Days by 1 00 H ouseholds)  

R a iny Cool 
Season Sea son 

H o t  
Sea son 

( N umber of Hou sehold s )  
Breakfast 
E x trud ed starch pudding ( loard chong )  6 0 5 
Sago pudd ing 2 0 4 
B lack bean boi l ed in syr up 0 0 6 
Egg cake 3 0 2 
Lunch 
E x trud ed starch pudding ( loard chong)  9 1 2 1  
E gg cake 2 3 2 
Sago pud d ing 3 0 3 
G round n ut bri t t l e  0 0 5 
Dinner 
Extr u d ed sta r c h  pudd ing 3 3 5 
Pumpk i n  in coconut m i l k  0 0 5 

Total 

1 1  
6 
6 
5 

3 1  
7 
6 
5 

1 1  
5 
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4 . 7 . 6 F r ui t s  

N o t  m an y  v ar i e t i e s  o f  fr uit s  had b een eaten . Cu stard a pple wa s 

e a ten i n  t he ra i n y  season , m ango i n  the ho t season , waterm el on mostl y 

i n  the cool season , b an a n a  i n  al l se a son s , g uava i n  the r a i n y  and ho t 

s e ason s and musk m elon i n  the rai n y  season . The se fr uit s  were eaten i n  

a l l  meal s .  The o ther v ar i et i e s  o f  frui t s  a v a i l ab l e in d i fferent 

s eason s were onl y eaten b y  a few ho usehold s .  

Tab l e  27: F ruits Eaten in Three Sea sons 
( Food E aten i n  Two Days by 1 00 Household s )  

R a iny Cool Hot Total  
Season Sea son Season 

( N umber of Household s )  
B reakf a s t  
C u stard apple 46 0 0 46  
M ango 0 40  4 1  
Waterm e l on 2 20 2 22 
Banana 9 5 5 1 9  
Guav a 3 0 6 9 
Lunch 
C u s ta rd a p p l e  4 9  0 0 4 9  
Mango 0 1 33 34 
Watermel on 2 24 4 3 1  
Guav a 1 3  0 4 1 7  
Banana 4 4 8 1 6  
Musk me l on 6 0 0 6 
D inner 
C u stard apple 49 0 0 4 9  
Mango 0 0 45 45 
Banana 1 2  1 2  1 5  3 9  
Wa termelon 1 24 9 34 
Guav a 2 0 5 7 
Musk m e l o n  5 0 0 5 
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4 . 8  H OM E  PRESE RVATION OF FOODS 

V i l l ag er s  pre serv ed food s at hom e by s im pl e  m ethod s .  R i c e  wa s 

s tored i n  the b arn , l egume seed s were ke pt i n  d r y  pod form or in 

conta i n e r s ,  v eg et ables were d r i ed or p i c kl ed . F i sh we re d r i ed and 

fermented , meat was d ri ed , frui t s  we re p ickl ed . The n umber o f  

h o use ho l d s in the Mul ti pl e Cro pp i ng V i l l ages and the Other Vi l l ages who 

m entio ned prese r v ing are shown in Tabl e  28 . 

Table 2 8 :  P r e s ervat ion of  F ood at Home 

Method s of Pre servation Mul t i p l e  Cr opping Other All V i l lages 
V i l lages V i l l ages 

% of Households 
S tora�e o f  Rice  i n  barn 98 88 93 
Legumes : 
K eep seed in con t a iner 24  68  4 6  
K eep seed in dri ed pod 28  1 0  1 9  
V eget ab l es : 
Dried vegetables 6 24 1 5  
P ickl ed vegeta b l es 1 0  32 2 1  
F i sh :  
D r i ed fi sh 38 68 53 
Fermented fi sh 76 70 73 
M eat : 
D r i ed meat 40 6 6  5 3  
Frui t : 
P i ck l ed fru i t  8 1 2  1 0  
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4 . 9  C ONCLUS ION 

Steam ed glut i nous r i c e  was the main r ic e  eaten . F i sh and 

fermented fish were the m a i n  an im al food s eaten i n  d i ffe rent kind s o f  

food d ishe s .  Veg etab l e s  a l so  cont r ib ut ed l argel y to the d iet . There 

s e em s  to b e  a se asonal e ffe c t  on the food e a t en . F i sh wa s eaten more 

i n  the ra i n y  and coo l sea son s .  When fi sh was l ess eaten i n  the hot 

season , o ther v ar ieti e s  of ani m al meat we re eaten . Thi s  was a sim il ar 

pattern to vegetable e at i ng . I n  the r a i n y  sea son som e k i nd s  o f  

v egetab l e  were ab und ant b ut were l ess av a i l ab l e  i n  the ho t season and 

o ther v ar ieties o f  v eg et ab l es we r e  eaten to repl ace them . Frui ts  were 

not common l y  eaten by v il l ager s , even i n  season the y were not o ften 

e aten . M o st c hi l d ren a g ed 1 -5  years old  ate the same food as ad ul ts . 

Only a few ho usehold s g a v e  ex tr a food s to the chi ldren . Vi l l ager s d id 

not comm onl y  eat food betwe en meal s .  They a l so d id not o ften e a t  

snacks , d esse r ts or d r i n k  a n y  k i nd s o f  s pe c ial d r inks . N o t  m an y  

cooki ng m ethod s were used b ecause m ost v i l l ag e r s  onl y had a s im pl e 

charco a l  stov e and onl y a few cooki ng uten s i l s .  H i gh fat content food s 

were sel d om eaten and fat or oil we re not o ft en used in cooki ng . F e w  

food s we r e  al so cooked w i t h  coconut mil k . Thi s  r e v eal s the reason for 

the low i ntake o f  fat in the Nor theastern d ie t , as has been repor ted . 
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Th i s  cha pt er d esc r i b es the t ype s of l egumes eaten and grown by 

v illag e r s  in the Mul tipl e Cro pp i ng V i l l ages and  the Other Vi l l ages , the 

m ethod s of sto r i ng , coo king and proce ssing dry l egumes and the type s o f  

l egume d ishe s commonly eaten . 

5 . 1 TYPES , FREQUENCY AND QUA NTITY OF LE GUM ES EATEN 

Leg um e s  eaten by al l v il lages were ground nuts , str ing bean s , l ocal 

cowpe a s , blac k b e an s , m ung bean s ,  h yac inth bean s ,  and so yb ean s .  Tab l e  

2 9 shows the percentag e o f  households i n  the Mul ti pl e  Cr o pping V i l l ag es 

a nd the Oth er Vi l l ages eating d i fferent l egum es and the frequency o f  

e ating e a c h  leg um e .  

Onl y three l eg umes - cowpe a s , g round nuts , a nd string beans - we re 

eaten ev ery d a y  b ut by onl y a v er y  smal l n umber of househo ld s .  Str ing 

b ean s we re eaten at  least once a we ek by 62 % of the househo ld s ,  

g round nuts by 44 % ,  cowpeas , mung b ea n s  and b l ack bean s b y  about 30 � .  

R ed bea n s  and so yb eans were eaten a t  l ea s t  once a we ek a we ek by on l y  

b etween 1 5-20 % o f  househo ld s . Large n umber s o f  household s rarel y ate 

soyb ea n s  and hyac inth bean s .  Genera l l y  v il l ag er s  i n  the Mul tipl e 

C roppi ng Vi l l ag es ate l eg um e s  more o ften than other v il l ages . 
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Tab l e  2 9 :  Ho usehold s Eat i ng the Di f fe rent Legum es 
( Total Number of 100 H ouseho l d s  Interv iewed ) 

Soybean Cowpea Mung- B l ack Red Ground Str i ng Hya c inth 
( local ) bean Be an Bean Nut Bean Bean 

% of Hou sehold s Eating Legum e s  

A l l  v i l l ag es 2 1  87 57 6 1  32 93 93 4 0  

Multi pl e Cropp i ng 
V i l lag es 1 6  92 52 56 1 8  96 90 2 8  

Other V i l l ages 26  82 62 66 4 6  90 96  56  

F reguenc� o f  Ea t i n� Le�umes 
(% of  Ho usehold s )  

A l l  Vi l l a�es 
R a rely 67 46 5 4  46  40  35 25 9 0  
Once a mon th 1 9  20 1 6  23  3 8  1 8  1 3  1 0  
Once a week 1 4  2 1  1 9  2 6  1 9  25 2 8  0 
Two or three 

t i mes/week 0 1 1  1 1  5 3 22 2 9  0 
E very d a y 0 2 0 0 0 2 5 0 
Mul tiEl e Q-oEEi n� 

V i l l ages 
R a rely 87 o 5  42 54 46 33 2 1  1 1  86  
Once a m onth 0 1 7  1 9  2 9  3 3  1 7  1 8  1 4  
Once a week 1 2 o 5  24 1 5  1 8  22 30 33 0 
Two or three 

t i m es/ we e k  0 1 5  1 2  7 1 1  30 36 0 
E v ery d a y 0 2 0 0 0 4 2 0 
Other V i lla�e s 
R arely 58 51  55 45 4 3  47 38 92 
Once a month 3 3  22 1 3  1 8  3 9  20 8 8 
Once a week 9 1 7  23 3 3  1 8  20 23  0 
Two or three 

t i mes/ we e k  0 7 9 4 0 1 3  23 0 
Ev ery d a y 0 3 0 0 0 0 8 0 

The quant i t i e s  o f  l egum es eaten i n  the 1 0  v i l l ages a re shown i n  

T able 3 0  o In to tal , the  v il l ag er s  ate 1 4 1 6  g o f  gro und nuts , c owpe a s , 

m ung bean s  and str i ng bean s per ho usehold pe r month ; they ate more 

g round n uts ( 6 2 0 g) than str ing beans ( 4 3 3 g) than cowpeas ( 2 1 2  g)  than 

m ung bea n s  ( 1 5 1 g) o The pattern o f  eat ing the fo ur leg umes in  the 10  

v illages were d i fferent ( Tab l e  3 0 ) 0 The v il l ages who se total 
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consum pt ion we r e  h igh were Ba n  Jod e ,  Ba n Ko ksr i ,  Ban Had , B a n  Wang Yawl 

a nd Ba n  Huey Sa i .  Tho se v il l ages that ate low quanti t i e s  o f  the four 

l egum e s  were Ban Maung , Ban Pasan , Ban Na Dee , Ban Nong P a i  and Ban 

Huey Tu e y .  General l y  the Mu l ti pl e  Cr o pping V i l lag e s  ate more 

g round n ut s , cowp e a s  and string beans but l ess mung bean s than the Other 

V il l ag e s .  

Tabl e 3 0 : Qu a n t i t i e s  o f  Legum es Eaten 
( Total Number of 100 H ouseho l d s Interv iewed ) 

V illages  Gro und nut Cowpea Mung Bea n  Str i n g  Bean Total 

( Gram s per Ho usehold per Month ) 
M u ltiEl e CroEEi n� V i l l a�es 
Ban Jod e 1479 1 63 87 856 2585 
Ban Ko k Sr i 8 8 6  557 46  346  1 835 
Ban Ma u n g  1 46 306 1 6  376 8 4 4  
B an P a  San 2 1 3 1 32 1 2  8 365  
Ban Had 1 078 300 546 873 2797 

Avera g e  760 2 92 1 4 1  4 92 1 685 

O ther V i l lafieS 
Ban Wang Yawl 823 76 29 400 1 32 8  
Ban Hue y  Sai 1 0 34 278 576 8 3 0  271 8 
Ban Na Dee 283 42 20 27 372 
Ban Non g Pai 244 28  1 69 428  869 
Ban Hu e y  'fue y 1 3  236 4 1 83 436 

A v er a g e  479 1 32 1 60 374 1 1 45 

Aver a g e  for 620 2 1 2  1 5 1  4 3 3  1 4 1 6  
All  V i l l  ages 
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5 . 2  SOUR CES OF LEGUM ES EATEN IN THE VILLAGES 

The two main so urces o f  l egum es were " g rowing" and " buying " . A 

smal l  n umber o f  househo l d s al so obta i n ed l eg um es from a neighb o ur . 

Legum e s  grown were cowpeas , g ro und nuts , str i ng beans , hyac inth beans· 

a nd pi g eon pea s . Legum es boug ht wer e  soybean s ,  mung bean s , b l ac k  

beans , r ed bean s ,  and b e a n  sprout s . 

5 . 2 .  1 Growi ng of Legumes 

The l egumes that had been grown at somet ime by the h i g hest 

percentage of ho u seho l d s both i n  the Mu l t i pl e  Cropping a nd the Other 

V i l l a g es were cowpeas , g round nuts , str i ng bean s and pi g eon pea s  ( Tab l e  

3 1 ) .  The highe s t  percentage ( about 5 0 % )  o f  the househo l d s  g re w  

cowpe a s ' the lowe st pe rcentage ( ab out a )  grew soybean s .  The Other 

V i l l a g e s  grew m ore b l ac k  b ean s ,  r ed beans and h ya c inth beans than the 

Mul ti pl e  Cr opp i ng V i l l ag e s . 

Tab l e  3 1 : Gr owing o f  Legum es 
(Total Number o f  100 Househo l d s  Interv iewed ) 

L egum e 

S oybean 
Cowpea 
Mung bean 
B l ack b e a n  
R ed bean 
G rotmd nut 
S tring b e an 
Hyac i n t h  bean 
P ig eon pea 

Mul ti p l e  Cr o pping V i l lages 
G rowi n g  Legum es 

(%  of Ho useho l d s )  

2 
56 
1 6  

4 
4 

52 
50 

6 
42 

Other Vil lages 
Gro wing Legumes 

44 
6 

20 
22 
46 
48 
42 
60 

In i nterv iewi ng the farm er s , it was found that in 1 977 , 1 2  

ho usehold s in the Mul t i p l e  Cr o pp i ng V i l l ages g rew cowp e a s , total area 

7 .  25 ra i s  ( 6 . 25  ra i s  = 1 h e c tare)  but i n  1 978 onl y  3 ho usehol d s  to ta l  

area 2 . 75 ra i s . Ten ho u sehold s pl anned t o  grow cowpeas i n  1 979  and the 

e x pec ted area was  7 . 25 ra is . In the Other Vi l l ages , a greater n um be r  
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o f  household s g re w  cowpeas than i n  the Mul t i pl e  Cro pping V i l l ag es . I n  

1 977 and 1 978 , 1 3  ho usehold s had grown cowpeas b ut the a r e a  o f  g rowi n g  

w a s  onl y 3 . 95 ra i s  in 1 977 and 4 . 20 ra i s  in 1 978 . Twel v e  househo l d s 

p l anned to  grow cowpe a s  i n  1 979  w i th the a rea o f  pl anting 2 . 2  ra i s . 

Cowpea s  g rown i n  the Mu l ti pl e  Croppi ng V i l l ages we r e  the new i ntrod uc ed 

v arie t y  - the red cowp e a s  6-1 US a nd the l ocal cowpeas , wh i l e  in the 

Other V i l lag es it was on l y  local cowp e a s . 

5 . 2 . 2 Buyi ng and Sel l ing o f  Legum es 

The v il l ager s u sual l y  b uy l eg um es from the o ther v i l l agers i n  

their own v il l ag e s  or from the mar ket . Wh en l egumes are i n  sur pl us or 

the far m e r s need some cash they u su a l l y  sel l the i r  prod uce to t he 

m iddl e m an or the agri c ul tural ex ten sion o fficer . Most o f  the b uyer s  

u sual l y  come to the vil l ages o r  otherwi se the farmer wi l l  b ring the i r  

produc e t o  town and sel l  t o  the sho ps . The red cowp e as 6- 1 U S  �rown i n  

the Mu l ti ple Cr o pping V i l la g e s  were sold back t o  the C r o pping System 

P roj ec t at Khon Kaen Univer s i t y .  

5 . 3 STOR ING OF CCWPE A  SEEDS 

A l arge number of ho usehold s d id not store cowpeas . The method s 

o f sto r i ng cowp e a  seed s f o r  seed prod uc tion were ( ranked b y  n umber of 

house ho l d s  con c e rned ) : i n  cotton b ag , i n  pod s and hung u p  i n  b und l es ,  

i n bam boo baske t or ke rosene tin , m ix ed wi th i n se c ticid e and stored in 

cotton or plas t i c  b ag ,  i n  p l as t i c  b ags and i n  pa pe r  bag s .  For sto r i ng 

cowpea s e ed s  for con sum ption the ment i oned we re : in pl ast ic  bag s ,  i n  

j ute b ag s ,  i n  who l e  pod s ,  i n  kero sene t i n  o r  bam boo baske t , i n  cotton 

b ags and d ried in sunl ight . 

I t  was fo und that 5 househo lds i n  the Mu l ti pl e  Cro pp i ng V i l l ag e s  

a nd 1 7  ho useho l d s in the Other V i l l ag es had i n se c ts a t t a c k  t h e  cowpea 

seed s .  They norm al l y  threw a wa y  the d am aged cowpea seed s or m i x ed the 

seed s  wi th inse c ti c id e  or  dried them in the sun . The long est pe r iod 

for which cowpe a s  had been stored for con sumption wa s 4 months . 
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5 . 4  M ETHODS OF COOKI N G  AND PROCESSING LEGUM ES 

The m ethod s u sed in coo ki ng d i fferent t ypes of l egum e s  were 

s impl e :  r oasted , fr i ed , fre sh immature pod s ,  m ad e  i nto sal ad used as 

f l av our i ng , fr i ed wi th m eat , m ad e  into soup , m ad e  into porr id g e , m ad e  

i nto ho t c urry , b o il ed i n  water , boil ed i n  syrup , steam ed , mad e  i nto 

pa ste , b o i l ed  wi th cocon ut m il k .  The ho usehold s using t he d iffe rent 

m ethod s of coo ki ng l eg um es are shown i n  Tab l e  32 . The t wo m ost common 

cooki ng method s i n  the Mul tipl e Cr opp i ng V i l l ages and the Other 

V illag e s  were " bo il ed "  and "bo il ed in s yr up" . Roasting wa s common for 

cooki ng ground n ut .  Man y l egum e s as the fre sh green pod , were e aten 

uncooked . 

The onl y m ethod for proc e s s ing l eg umes wa s roasting and grind ing 

i nto a po wd er to b e  used as fl avouring in cooki ng . Onl y 8% of the 

househo l d s did t h i s . 

Tab le 32 : Me thod s of  Cooki ng Le g um e s  

Me thod o f  Cooki n g  
L e g un e  Roasted Fre sh Sal ad Bo iled 

( %  of Ho useho l d s )  
M u l tipl e Croppi ng Vi l l a g es 
So yb ean 4 
Cowpe a s  50 
Mung bea n s  
B l ac k  b e an s 
Red beans 
G round n ut s  9 2  22 
S tr ing b e a n s  72 
Hyacinth beans 6 
Pigeon pe a s  58  
Bean spr o uts 2 20 
Othe r Vi l la g e s  
Soybean 
C o wpe a s  
Mung bea n s  
B l ack b e a n s  
Red bea n s  
Ground n ut s  
S tring b e a n s  
Hyacinth bean s 
P igeon pe a s  
Bean spr o ut 

2 
1 2 6 *  

66 

2 

6 
92 
22 
68 
24 

88 
2 

90 
2 
4 

5 4  

74 
2 
2 

8 
52 
26 
20 

1 76 *  
38 
1 4  
1 2  

4 

4 
68 
1 4  
1 6  
1 2  
1 66 *  
46 
38 

6 

Bo iled 
in Syr up 

12 
22 
1 6  
50 
1 6  

6 
1 0  

30 
8 

28 
62 
52 

2 
4 

2 

Other s 

8 
48 
1 4  
1 0  

24 
66 
32 

4 
76 

4 
64 

8 
1 8 

6 
2 6  
36  
42 
1 0  
52 

*Ground nuts we re roa s t ed and bo i l ed and used in d e ssert and sn acks . 
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5 . 5 T YPES AND QUA NTIT IES OF LEGUM E FOOD DISHES 

The typ e s  of  . l egume food d ishe s eaten by the v il l agers we re found 

by two i nterv ie w i ng method s - a " cafe t e r i a" l ist type struc tured 

quest ion a nd an o pe n  que st i o n . The most commonl y e aten l eg um e  d i shes 

were i n  a g reem en t  with each other and are shown in Tab l e  3 3 .  

Tabl e 3 3 :  Type s o f  Le g ume Food Di she s 
( Total Number o f  100 H o useho l d s Interv iewed ) 

N ame o f  Food Mul ti pl e Croppi n g  Othe r  Al l 
V i l lages V i l l ages V i l l ages 

S tr ing bean sal ad 
Boiled groundnut 
F resh str i ng bean pod 
F resh co wpea pod 
C owpe a s a l ad 
F ried str i ng bea n  
F r ied bean sprout 
B oiled mung bea n i n  syr up 
B o i led bl ack bean in syr up 
B o i led r ed bean in s yrup 
Bo iled ground nut in syr up 

(� of  Ho useho l d s )  

68* ( 7 6 ) ** 
30 ( 5 2 ) 

2 (6 ) 
2 

1 4  (28 ) 
4 ( 1 6 )  
2 ( 1 2  ) 
4 
0 (3 8 )  
0 
2 

70 (78 ) 69 
20 ( 3 8 )  25 
36  ( 2 8 ) 1 9  
1 6  9 
1 8  (8 ) 1 6  

8 ( 3 6 ) 6 
8 ( 1 4 )  5 
6 5 
8 ( 3 4 ) 4 
6 3 
0 1 

Other Legume Di she s Mentioned : *  R oa sted g round nuts , bean 
porrid ge , str i ngbean ho t c ur ry , steamed f i sh with bean , bean so ur 
soup , steamed gl ut i nous r i c e  wi th black bean s .  
* d ata co l l ected b y  a " ca fe te r i a "  l ist type struc tured que st ion . 
* *  data c o l l ected by an o pe n  que st i on . 

(77 ) 
( 4 5 ) 
( 1 7 )  

( 1 8 )  
( 2 6 ) 
( 1 3 )  

( 3 6 ) 

The most common l egume d i she s we re : stringbean sal ad , b o i l ed 

g round nuts ( in pods) , fresh bean pod , fried bean sprout and green 

cowpea pod sal ad . The " fr e sh bean pod " could be str ingbeans , cowpeas 

a nd othe r l egum e s  suc h  as pigeon peas . The legume commonl y  used i n  

" legum e  boil ed i n  syr up" was mun g  bean s .  Dishes mad e from soyb eans 

were not m ent ioned by any v il l ag er s .  The l egum e  d ishe s of the Mul ti pl e  

C ro ppi ng V i l l ages we re s im i l ar to tho se o f  the Other Vi l l ages but the 

Multi pl e  Cropp i n g  V i l l ag es ate more cowpea sa l ad . 
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The av erage qua n t i ti e s  o f  l eg um es eaten i n  a l l  v il l ages r anked 

from hig hest quantity to lowe st quan t i t y  were str ingbean sal ad ( 34 8  

g/month ) , boi l ed gro un d nut i n  pod ( 3 32 g/month ) ,  l egum e  boil ed i n  s yr up 

( 1 1 2 g/ month ) , fresh b e an pod ( 9 0 glmonth ) , cowpea sal ad ( 8 9 glmonth ) , 

fr ied bean spro ut ( 48 g/ month ) and fr i ed str i n g  bean ( 4 6  glmon t h ) . The 

to tal amount of  l egumes e aten pe r month wa s 1065 g .  The to tal qua n t i t y  

o f  legum e  d ishe s eaten i n  the Mu l ti pl e  Cropping V i l l ag es w a s  h i gher 

than the Other Vil l ag es , a pprox imatel y by twi ce quant i t y .  V i l l ages 

e ating l egume d i she s i n  the qua n t i t ies h i g her than the av erage we re Ban 

J od e , Ban Ko ks r i  and Ban Had in the Mu l ti pl e  Cropping V i l l ages and Ban 

Huey Sa i in the Other V i l l ag es ( Ta b l e  34 ) .  

Tab l e  34 : Quant i t i e s  o f  Leg ume Di shes Eaten 
( Total Number of 1 00 H ouseho l d s  Interv iewed ) 

Spring Bo i l ed Legume Cow- F resh Fr ied Fr i ed 
V i llages Bean G round Bo il i n  Pea Be a n  Bean String Total 

Salad n ut Syr u p  Sal ad Pod Spr out Be an 

( Gram s  per Ho usehold per Month ) 
MultiEl e CrOEEi n� Vi l l a�es 
Ban Jod e 596 6 0 9  5 1  92 1 80 1 528  
Ban Koksri 4 9 3  475 286 78 4 48 1 02 1 4 86 
Ban Ma un g 556 1 3 2 1 7  76 9 1  872 
Ban Had 756 8 3 6  223 3 5 5  1 4 3 2 3 1 3  
Ban Pas a n  8 520 1 7  3 3  1 5  5 9 3  

Avera g e  482 5 1 4 1 1 9 1 1 1  37 56  3 9  1 358 

Other V i l la�es 
Ban Wang Yawl 1 52 286 44 1 26 1 4  1 26 748  
Ban Hue y Sai 250 440 3 89 1 1 2 5 5 6  1 747  
Ban Na Dee 88 4 35 2 6  5 5  208 
Ban Nong P a i  392 40 1 80 8 1  6 9 3  
B a n  Hu e y Tue y  1 88 1 8  1 1  220 1 1  4 8 0  

Avera g e  1 24 1 50 1 04 67 1 42 4 1  5 3  7 7 1  

A vera g e  for A l l  
V i l l ages 348  3 3 2  1 1 2 89 90 48 46  1 065 
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5 . 6  C ONSUMPT ION PATTERN OF LE GUM E  AND LEGUM E D ISHES 

m eal s main d ishe s , The l egumes u sed in d i fferent types o f  

d esse rts and snac ks - are shown i n  Tab l e  35 . Legumes con sum ed mainl y 

a s  mai n  d i shes we re cowp e a s , str ing bean s , h yac inth bean s and bean 

s prout ; a s  d esse r ts were soyb ean s , mung bean s ,  b l ack b eans and red 

b ean ; a s  snacks were p i g eon pe a s  and ground nut . I t  was al so found 

that most of the l egumes l isted e x c e pt hya c inth bean s and bean spr out , 

were m a i n l y  con sumed at l unch . Hyacinth b eans a nd bean s prout we re 

consum ed at brea kfast . Howev er , the o ther l egum e s  we re al so con sumed 

at d inner and bre a kfast as shown in Tab l e  3 6 .  The se patterns o f  l egume 

consum pt ion were s im i l ar i n  both Mul ti pl e  Cro pp i ng V i l l ag es a nd the 

Other V i l lages . 

Tabl e 3 5 : Type s o f  Me a l s Us i n g  Legum es 
( Total  Number o f  1 00 Househo l d s Interv iewed ) 

L egume Mai n  D i she s Desserts Snacks 

� of  Household s 

Soybean 20 1 
C owpea 74  3 4 
M u n g  bean 9 52 
B l ack b e a n  1 5 9  
R ed bean 1 34 
P i geon pe a 26 30 
G round n ut 5 7 87 
String b e an 85 1 5 
Bean s p r o ut 59 6 
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Table 3 6 :  Time o f  Da y Wh en Le gumes Eaten 
( To tal Number o f  1 0 0  H o useho ld s I n t erv iewed ) 

Times o f  Hav i ng Meal wi th Le g umes 

Legume Type o f  Vil l ag e  Br e a k- Lun ch Di n n er After 
fa s t  Di n n er 

% o f  Ho useho ld s 

So ybean Nul ti pl e Cro pp i ng 2 8 2 6 
Other Vi l l ag e s  2 4  2 2 

Cowpea Mu l ti p l e  Cr o pp i ng 2 8  72 30 4 
Other Vi l l ag e s  5 0  30 1 0  

Mung bean Mul ti pl e Cro pp i ng 1 0  22 1 4  1 4  
Other V i l lag es 2 3 8  1 6  1 0  

Bl ack b e an lli l  ti ple Cr o pp i ng 8 42 1 2  6 
Other Vi l lag es 40  1 4  1 0  

Red bean Mul ti p l e  Cr o pp i ng 1 6  4 
Ot her Vi l l ag e s  4 20 8 1 6  

Ground nut Mu l ti pl e  Cro ppi ng 2 4  50 5 6  3 8  
Other Vi l lages 8 2 8  3 6  24 

Str i ng Mu l ti pl e Cro pp i ng 3 4  7 2  3 4 4 
B e an Ot her Vi l l ages 68 42 22 

Hyac inth Mul ti pl e Cro pp i ng 4 1 2  1 4  
B e an Ot her Vi l l ages 4 4  1 0  1 6  

P igeon pea M.J l  t i pl e  Cro ppi ng 8 50 8 
Other Vi l l ag e s  1 2  62 1 0  2 

Be an Mu l ti pl e  Cropp i ng 2 2  20 42  2 

s prout Other Vi l l ag e s  5 4  2 2  22 4 
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5 . 7  E ATING O F  LE GUMES THROUGHOUT THE YEAR 

The l eg umes eaten at breakfast , l unch and d inner in d iffer ent 

season s are shown in Tab l e  3 7 .  Fresh str i ng bean s were the most common 

then bo i l ed gro und nut s , b l ack b e a n s  boil ed in syrup , fre sh cowpe a pod s ,  

" somtam" str i n g  bean s , r oasted ground nuts , m ung beans boil ed i n  syr up 

a nd red beans bo i l ed in s yr up .  There were seasoned var i at ion on 

consum pt ion o f  only g reen l egum e s  ( fr e sh str i ng bean s and fre sh cowpea 

pod s) wh ich we re eaten m ore in the rainy se ason than the other sea son s .  

Table 3 7 :  Le6umes Eat e n  in Thr ee Seasons 
( Legum e s  Ea t en in Two Days b y  1 00 H ousehold s)  

R a i n y  Cool Hot Total 

B L D B L D B L D 

( Number of Ho usehold s Eating ) 

F resh str i ng bean 24 2 2  2 7  5 1 1  1 2  5 1 0  1 3  1 29 
Boiled g round nut 5 7 1 7  7 2 1 3  4 4 5 9  
Bl ack bean boi l ed in s yr up 1 3 6 0 1 1 6 3 1 2 2  
Fresh cowpea pod 2 4 4 2 5 1 3 2 1  
"Som tam" str i ng bean 1 3 5 4 6 1 9  
Roasted g roun d n ut 1 2 2 3 1 3 1 2  
Ground nut br i t t l e  3 1 2 2 8 
Mung bean boi l ed i n  syr up 2 1 1 3 7 
Red bean boiled i n  syrup 2 6 
S team ed glutinous rice 

dough stuffed with 
mung bean ( Too pab ) 4 4 

" Somtam" cowp e a  3 3 
Fresh p i g eon pea pod 1 1 3 
Fresh hyac inth bean pod 1 1 2 
Mung bea n sweet p a ste 2 2 
Mung bean paste coated 2 2 

wi th egg yolk 
Sago with blac k  b ean 1 1 
Sago with mung bean 1 1 
Mung bean pudd ing ( to  a s o un)  1 1 

B = Br e a kfast , L = Lun c h ,  D = D i nner 
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5.  8 L I KING OF LEGUM ES AND LE GUM E  DISHES 

A high percen t a g e of  ho usehold s ind icated that they l iked 

g round nuts and s t r i ng beans ver y m uch and l iked moderatel y cowpe as , 

mung bean s ,  b l ac k  bean s , red bea n s , hya c inth bean s , pi g eon peas and 

b ean spr o uts . A l arge pe rcentag e o f  househo l d s  i nd ic ated they d i sl iked 

soybean s .  A l ar g er percentage o f  househo l d s  in the Mul ti pl e  Cro pping 

V i l l ag es ind ic ated d is l i ke o f  so yb ean , r ed bean , hyac inth b ean and 

p i geon pea than i n  the Other Vi l l ages . The pe rcentag es o f  ho usehold s 

i n  the Mu l tipl e Cropp i n g  and the Other Vi l l ages ind icat ing the d egree 

o f  l iki ng for d i f fe rent typ e s  of l eglJTles are shown in Tab l e  3 8 .  

Tabl e 38: Degree o f  Liking of Legumes 
( T o tal Number of 100 H o useholds  Interviewed ) 

Dislike Like Like Like 
S l ight ly Modera tely Very Much 

% o f  Households 
Soy bean 
Mul tiple Cropping 4 8  1 4  28 6 
0 ther Vi llages 1 8  1 6 36 24 
C owpea 
Multipl e Cropping 4 8 52 32 
0 ther V i llages 6 1 0  60 20 
M ung bean 
Mu l tiple C ropping 1 4  1 0  48 28 
0 ther V i llages 8 1 2  36 34 
B lack bean 
Multipl e Cro pping 1 4  8 46 30 
0 ther V i llages 4 1 0  22 54 
Red bean 
Mul tiple C ro pping 32  1 2  30 1 8  
0 ther V i llages 8 1 4  48 30 
G roundnut 
Mul tipl e C ropping 0 2 1 0  88 
0 ther V i llages 0 0 1 2 00 
S trin� bean 
Mul tiple Cro pping 2 22 74 
O ther Villages 4 4 22 68 
H;lacin th Bean 
Mu l tiple C ropping 34 22 32 8 
0 ther V i l lages 6 20 54 1 2  
Pi�eon Pea 
Multiple Cropping 4 2  2 5  1 9 5 
O ther V i l lages 9 1 6 34 1 4  
B ean SErout • 

Mul tiple Cro pping 1 4  1 0  46  1 4  
0 ther V i l lages 2 4 1 8  48 

N o  
. Answe r 

4 
6 

4 
4 

1 0  

2 
1 0  

8 

8 

2 
2 

4 
8 

9 
2 7  

1 6  
28 
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The ho usehold s in the Mu l tipl e Cropp i ng V i l l ages and the Oth e r  

V illages  ind i c at ed s im i l ar opin ions o n  l iking of  l eg um e  d ishe s and 

l egume produc ts . Gen e r a l l y  m o st of  the l eg um e  d ishes were l iked by a 

l arge percenta g e  o f  ho usehold s , b ut som e l egum e  prod ucts suc h a s  

fermented who l e  beans , fe rmented bean curd , bean c urd , soybean sprouts 

were onl y l iked by a sm al l  n umber of ho usehold s .  Legum e d ishe s , mainl y 

i n  the d essert c at e g or y ,  sold in the market , were al so l iked by onl y a 

smal l n umber o f  ho useho l d s .  When ranking the l eg ume d ishe s ( T ab l e  3 9 ) , 

i t  wa s  fo und that l egum e d ishe s such a s  bean spr out , boil ed ground nuts , 

roasted ground n ut s , fr i ed bean , b e an boil ed in syr up , b ean boil ed in 

cocon ut m ilk a nd steam ed glut i nous r ice w i th beans were l i ked by m o st 

o f  the ho useho l d s .  

Tabl e  39 :  Ranking o f  Liking o f  Legume Dishes and Produc ts 
(T o ta l  Number o f  1 00 Households Interviewed) 

Legume Main Di sh 

Bean sprout 
( 85%)* 

S ilver nood le 
( 79% ) 

Bean sauce 
( 63%) 

Bean porridge ( 62 % )  
S oy sauce (69% ) 
S teamed curry c owpea 

( 5 1 %) 
B ean seasoned 

Legume Snack 

Bo i l ed gro undnut 
( 97% ) 

Roasted gro undnut 
( 94% ) 

F r i ed bean 
(80% ) 

S oybean milk ( 3 3 % ) 

ground beef (36 % )  
F ermented who l e  bean( 33 % )  
F ermented bean c urd 

( 28%) 

Legume Dessert 

Bean boi l ed in syrup 
(97%)  

Bean boi l ed in coconut 
milk ( 94%)  

Steamed glutinous rice  
with beans ( 90 % )  

Groundnut bri ttle  ( 77 % )  
Tao Soun ( 70%)  
Roasted glutinous rice 

and beans (63 % ) 
Bean sweet  paste ( 52 % ) 

( 52%)  
Toas ted cus tard ( 50% ) 
Steamed bean gel wi th 

coconut (35% )  
Tao Pab ( 3 5% ) 
Tao Hoey ( 22% ) 
Tao Tod ( 1 7% )  

* Numbers in parenthesis a re % o f  househo lds l iking legume 
d ishes and produc t s .  

The reaso n s  for l iki ng and d isl i k i ng l eg um e  food s for the Mul ti pl e 

Cropp i ng V i l l a g e s ,  a nd the Other Vi l l ages we re sim i l ar . The main 

r eason s for l ik i n g  wa s " d el ic io us " , the other reasons were , e as y  to 

b uy ,  n utr itio us , e asy to cook , r ea sonab l y  priced , che a p  and " fa t t y" 

t aste . The rea son for d is l iki n g  we re " fatty" taste , n o t  avai l ab l e  and 

not " del ic ious" . 
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5 . 9 THE ATTITUDES TO COW PEAS 

Cowpeas we re known to most o f  the ho usehold s .  Few household s d id 

not kno w  cowpea f r e sh pod s ,  had n e v er eaten fre sh pod s and d id not know 

where to g et fre sh pod s a nd d r i ed seed s ( 2 , 4  and 8� of  househo l d s 

re spe c t i v ely) . Al tho ugh m ost of  the ho useho ld s had known cowp e a s  b ut 

4 2 �  had never eat e n  d r i ed cowpea seed s .  The maj or ity o f  the househo ld s 

bel iev ed that fr e sh cowp e a  pod s ,  cowpea seed s a nd cowpea sprout s were 

easy to cook and v er y  v er sat i l e . Onl y 4 �  and 8 �  re spec ti v el y found 

cowpe a seed s a nd cowp e a  sprout s d iffi c u l t to coo k .  A l ar g e  number o f  

ho use hold s ( 62 � )  tho ug ht fre sh cowp e a  pod s n utr itious but fewer 

househo ld s ( 3 8� ) tho ught cowpea seed s n utr i t io us . Cowpea fresh pod s 

and cowpea seed s were tho ught to be "del ic io us "  by 80 %  and 6 0 %  of  

househo l d s  re spe c tivel y .  

5 . 1 0 A C C URACY OF SUR VE Y 

The surv ey on the qua nt i t i e s  o f  l egumes and l egum e  d ishe s eaten 

was used to prov e the acc ur acy of the sur v e y .  The d ata on the quant i t y  

o f  differ ent type s of  l eg um es eaten and the quant i t y  o f  d if fe rent t ypes 

o f leg um e d ishe s eaten we re ob tai ned from sepa r a t e  interv iews b ut when 

compa r i ng the qua nt it i e s  concerned in the d ifferent v il l ages , the y were 

s imil ar . 

5 . 1 1  C ONCLUS ION 

The v il l agers in Mul ti pl e  Cro pping and Other Vi l l ages we re 

famil i a r  with l eg umes of each type but the y d id not eat or g row them in 

l arge quantit i e s . Most o f  the v i l l ager s seldom ate l egum es but they 

s a id the y  l iked to  eat l eg umes and l eg um e food s .  In som e v il l ag es , 

l egum e s  and l eg um e  d ishe s wer e  eaten in l arge quantit i e s . The h i g hest 

quanti t i e s  of  leg umes and l eg um e  d ishe s  con sum ed per ho useho ld per 

m onth we re 2979 g and 2 3 1 3 g respe c tiv el y ;  the sm all est qua nt i t i e s  wer e  

3 72 g  a nd 208 g .  There for e  it sho uld be po ssib l e  t o  increase the l ev el 

o f  l eg umes eaten in the l o we st con sumpt ion v il l ages . V i l l ag er s have a 

po sit i v e  attitud e to l eg um es and they al so know how to cook l eg umes so 

it woul d not be too d iffi c u l t  to encour a g e  v il l ag er s  to i n crease the i r  

consum pt ion o f  l eg um e s . 
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The l eg umes e a ten m or e  frequ e n t l y  a nd in l ar g er 

quant i t i e s  by most of the v il l ag er s  we re cowpe a s , ground nuts , str i ng 

b e an s . Cowpe a s  were g rown more o ften than other l egum es i n  the 

M u l ti p l e  Cropp i ng V i l l ag es but l ess fr e quentl y in the Other Vi l l ages . 

T h is l ikel y  sho ws the e ffect o f  the Khan Kaen Cropping Proj ec t .  

Cowpe a s  and str i ngbea n s  were eaten as fre sh pod s and we re cooked into 

m any v ar i eties o f  d �h e s  b ut gro und nut s wer e  main l y  roasted and boi l ed . 

The i n formation from the surv ey wo uld con firm the po ssib il it y  o f  

i ncre a s i n g  the con sumpt ion of l eg umes b y  enco urag ing more use o f  

c owpe a s . Dur i ng the t i m e  o f  the survey the new v ar i ety o f  cowpe a s , r ed 

cowpe a s  6- 1 U S  w a s  in i t s  i n it i a l  stage o f  i ntrod uc tion b ut it  wa s st i l l  

g rown b y  more ho useho ld s i n  the Mu l ti pl e  Cropping V i l l ages than the 

o ther l eg umes . This wa s an enco urag ing fac t . The se cowpeas could 

t here for e  be a l eg ume to i ntrod uc e  to the Other Vil lages . Vi l l agers 

c o uld grow and cook for themse l v es , thus increasing the ho usehold 

consumpt i on o f  l egumes and im pr ov ing the n ut r i t ional status . 

There we re man y v arie t i e s  o f  l eg ume d ishe s that could be used as a 

b asis for the d ev el opment o f  cowp e a  d ishe s . New d ishe s from cowp e a s  

could be  d evel o ped b y  u s i ng cowp e a  seed s t o  repl ace the o ther l eg um e  

seed s  in the most common l y  eaten l eg um e  d i shes , o r  b y  cooking cowpeas 

u s ing the common v illag e cooki ng method s or  by u s i ng cowp e a s  to improv e  

the nut r i t ional v al ue  o f  the comm on l y  eaten food s .  

V i l lag es had used legum es in m an y  form s a s  who l e  seed s ,  fresh 

pod s , roasted and gro und into po wd er .  Cowpe a s  could be used in tho se 

forms in the d ev eloped d is he s .  The v il l agers wo uld be able to cook 

cowpe as by them se lves and there fore con sum e them more fre quen tl y .  
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6 .  T H E  F OOD E AT I NG PATTERN IN NORT H E A S T ERN V I L LAGE S 

The surv eys con firm ed that the d iet o f  the v il l ag er s  i n  Nor the a stern 

Thail and was m a i n l y  cerea l s and v eg etab l es . Ste am ed glut i nous r i c e  wa s 

the mai n staple food . F i sh was the main an imal food but i t  wa s not 

e aten ev eryd ay b y  ever y  fam il y .  High fa t food s were l ess frequ e n t l y 

e aten ; a nd fat wa s rarel y used in cooki n g . Green veg etab l es we r e  the 

m ost commonly eaten v egetab l es . Some of the v eg etables eaten b y  l arg e 

n umbe r s  o f  househol d s  we re l eav es o f  tre e s  such as l ead tree and n at i v e  

trees . F r uits were 

v ar iet i e s  eaten b y  a 

a v ail ab l e  in seaso n . 

eaten 

l arg e 

Fr u i t s  

l ess fr e quentl y than v eg etab l es , the 

n umber of ho useho l d s  were the fr u i t s  

common l y  g rown and av a i l ab l e  a l l  yea r  

r ound , s u c h  a s  b an a na and pa pa ya , were eaten l ess fre quentl y a nd we r e  

not eat e n  a t  al l b y  some ho usehold s .  Legumes we r e  eaten b ut they we r e  

m ostl y e a ten a s  g reen legum e s , i n  t h e  immature state . 

F ood suppl ied to the fam i l y d epend ed mai n l y on what was found wi l d  

around t h e  v i l l ag e  and wha t  was g rown . F e w  food s were bought . Mo st o f  

the ho usehold s were sel f suppor t i ng in food . Food s such a s  f i sh , f r e sh 

water a n i m al s  and wild a n i m al s  we re ob tai ned from find ing , f i sh i ng and 

hunting . Vegetab l e s  we r e  mostl y grown b ut we re al so col l ec ted from the 

v illage surround ing s .  Fruits  were grown . Mo st o f  the ho usehold s g rew 

their own glut i no us rice . 

There wa s no r egul ar suppl y o f  food a l l  yea r  round e x c e pt for 

g l utino us r ice , wh i c h  wa s stored for eat i n g  throug hout the year . Mo st 

food s we r e  seasonal , for e x ampl e  in the r a i n y  season , f i sh and 

v eg et ab l es were av ail ab l e  and eaten in l ar g e  quan t i t ie s .  F i sh and 

v eg et ab l es were l ess av ai l ab l e  in the hot season and the r e fo r e  mor e  

v ar iet i e s  o f  food were eaten in the ho t sea son t o  g i v e  the qua n t i t y  o f  

food nec e ssary . V i l l ag e r s  onl y pr e serv ed d r i ed c hi l l ie s , pic kl ed o r  

d r i ed  b am boo shoo t  and ferm en ted fi sh . 

The eat i ng pattern s were f o und to b e  almost id ent i c al for each o f  

the thre e  seaso n s  onl y the frequ e n c y  o f  e a t ing the d if fe r ent food s 

v ar i ed wi th the sea son . Food s wer e  trad it iona� l y  cooked in simpl e 

s t yl e - roasted on charcoal , steamed , b o il ed and fr i ed wi th a sm al l 

quanti t y  o f  water . Frying in oil  wa s l ess fr e quentl y u sed . 

The eat i ng pattern o f  the v il lager s in the 1 0  vil l ag e s  i n  Khon 

K aen Prov ince was found to be sim i l ar to tho se o f  v il l ag er s  in o th e r  
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Khon Kaen area s  a s  repor ted b y  Kum aza wa et  al , ( 1 974 ) and to tho se o f  

v il l ager s i n  Nong Kohn v il l ag e  i n  Ubo l  Prov ince a s  r e ported b y  

V al ya sev i et al , ( 1 967 ) .  The y  had r e ported the nut r i t ional 

d efic ienc ies i n  the d iet o f  tho se v il l ag er s .  The r e fore i t  can be 

a ssumed that the present v il l ag e s  al so hav e an i n ad equate d iet . 

I n  the surv ey , i t  was fo und that m o st chi l d ren aged 1 -5 yea r s  old 

ate the same food a s  the ad ul ts .  Th i s  d efi n i tel y showed that the y 

would not rece i v e  suffic ient nut r i ents for the i r  requ i r emen t s  un l ess 

they we r e  allowed to choo se the h i g her n ut r i t ious food s i n  the 

parti c ul ar meal . It had been rea l i zed that suppl ementary food s are 

n eeded e specia l l y  for the vul ne r ab l e  g roups ( V a l ya sev i ,  1 980 and 

Dhanam itta et al , 1 98 1  ) .  But as food wa s pre pa r ed and e aten tog ether 

b y  the who l e  fam i l y  and c h i l d ren al so ate the same food as a d ul ts ,  i t  

woul d  b e  better i f  food could be pl anned for the who l e  fam il y ,  t aki ng 

i n to con sid eration the nut r i ent r e qu i r em ents o f  the ind iv id ual members 

of the fam il y i n c l ud ing the c hi l d ren . Th i s  wo uld ensure tha t all of 

the v il l ag ers wo uld rece i v e  ad equate n ut r i ent suppl y and th� s - impr o v e  

the d iet o f  the who le v i l l ag e . 

V i l l ag e r s  were sel f supporting in food . The y had l it t l e  money to 

b uy food , al tho ugh the y had rea l i zed the need for food suppl em ent s .  

There for e  a food suppl ement has to be av a i l ab l e  in the v il l age and a 

r egul ar  suppl y for vil l agers in al l se a so n s . 

The sur v ey on food l egum es eaten i n  1 0  vil l ages i n  Kho n  Kaen 

Prov in c e  showed the potential of u s i ng l egumes as a suppl em entary food . 

Various type s o f  l egumes hav e been g rown and eaten al tho ug h not in 

l arge quanti t i e s .  Legumes have been eaten as d r i ed seed s and a s  g reen 

v egetab l e s  and cooked into many l egum e  d ishe s .  Vi l l ag er s  al so used 

l egumes in the powd er form by roa s t i ng the beans and grind ing into a 

powd er . There fo r e  legumes wo uld be a s u i t ab l e  food to suppl y al l year  

to  suppl ement the commonl y  eaten food s .  The y a r e  a che a p  prote i n  food 

a nd can be stored for long pe r iod s o f  t im e . In the surv e y ,  cowpe a s  

were found t o  be t h e  most commonl y e aten l egume wi th pe anuts and 

str ingbea n s . The new v ar i ety o f  cowpea - red cowpea 6 - 1  US , had been 

i ntrod uced for i n t ercropp i ng wi th the m a i n  field crops suc h a s  c assav a  

b y  the Cro pping System Proj ec t  o f  Khon Kaen Un i v er si t y .  Th i s  new 

v ariety g iv es a h i gher yield and has a shor ter prod uction per iod and is 

m ore sui t ab l e  for intercro ppi ng than the local cowpea variety . It  was 

f o und that d ur ing the sur v e y ,  cowp e a s  wer e  g rown mor e  fre quent l y  i n  the 

Mul ti pl e Cro pp i n g  V i l l ages th an in the Other Vi l l ag e s . Th i s  pa r t i c ul ar 
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v ariety o f  cowpea should b e  encoura g ed  for oth e r  v i l l ages t o  g row . I f  

they could not g row them for eat i ng al l ye a r  a t  l east the y could 

suppl em ent the other prote i n  food s when ther e  a r e  sc arce . 

A d esign for u s i n g  cowpe a i n  the b al anc ed d ai l y  men u for a who l e 

fam i l y  i s  requ i r ed to i m pr ov e the nut r i t ional i ntake o f  the 

Northea st ern v i l l ag er s .  The i n formation on the commonl y eaten food s i n  

the v i l l ag es ,  the sourc e  and av a i l ab il it y  o f  the se food s ,  the v il l ag e  

food hab its and eat i ng pa tterns ob tained from th i s  sur v ey c o ul d  then b e  

u sed for d esigni ng accept ab l e  cowpea suppl em enta r y  food s and a bal anced 

d ai l y  m en u .  Cowpea suppl em entary food s i n  the form o f  v ar io us cowpe a 

d ishe s wo uld be more appro pr iate than a s i ngl e nut r i t io us food . Suc h  

cowpea d i shes a s  main d ishe s , d esse r ts and sn acks could be  eaten i n  

v ar io us m eal s in t h e  dai l y  m enu w i t h  the commonl y eaten food s and woul d 

b e  read il y accepted b y  the v il l ag er s .  The d es i g n  should al so con sid er 

the oth e r  n utr i e n t s  i n  the d ai l y  r e qu i r em ents . Al though empha s i s  

shoul d  be  plac ed o n  ov er com ing pro te i n- energ y malnut � i t i o n , 

s at i sfac tion o f  a l l othe r impor tant n ut r i en t  r e qu i r emen t s  shoul d b e  

con sid e r ed . A v ar i ety o f  food s wh i c h  a r e  g ood sources o f  im po rtan t 

n utr ients has to b e  inco r porated . The av a i l ab il it y  o f  such food s i n  

the vil l ag es i s  ano ther fac tor need ing con sid eration . Per haps the 

p l anning of a d a i l y  nut r i ent bal anced men u for a fam il y ,  i n  wh i c h  the 

m enu wo ul d con s i st of cowp e a  d ishe s and the local po pul ar food s wo uld 

be the most appr o pr iate to improv e the d ie t  of  the northea stern 

v il l a g er s .  
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PART TWO : 

DEVE LO PMENT O F  C OW P E A  D I S H E S  AND 7 - DAY 

MENU F OR V I L LAG ERS I N  NORT H E A STERN THA I LAND 

It would be most a ppropr i a t e  i n  the d ev el o pment o f  foods based on r ed 
cow.pe a s  to com pl ement the loc al food ra w m ater i a l s  or to r e pl ace some 
r a w  mater i a l s  i n  common l y  consum ed loc al food s wi th cowpe as . Th e food s 
conta ini ng cowp e a s  coul d be dev el o ped a s  food d i shes to eat wi th other 
local d i shes in the dail y m e al s .  A n utr i ti onal l y  b al anced menu could 
be pl ann ed using the loc al food s a n d  the cowpe a foo d s .  Th i s  a ppro a c h  
would be valuabl e for l o n g  t erm , n utri t i o n al im prov ement o f  t h e  d iet o f  
t h e  vi1 l agers . 

Wi th the a v a i l ab il i ty o f  computer s ys tem s and wi th the i ncreased 
a pplicati on of mathemati cal  prog ramming , the d ev elo pm en t  of  prote i n  
rich foo d s  from cowpe as , wi th o ptimum u se o f  c owpeas a n d  highest 
pr o tei n content wi thin the consum er s '  acce ptab i l i t y , c an be dev el o ped 
by the u se o f  l i n e a r  prog ramming . Th i s  quanti tati ve techn i que c a n  a l so 
be used for pl anni ng a n utri tion al l y  b al anced d i et . 

This se c t i on desc r i bes the d evelo pm ent o f  cowpe a food d i sh e s  and 
the pl anni ng of a 7-day n utri tional ly b al anced men u .  

I n  the d e v elo pm ent o f  cowpea food d ish es , v arious i d eas o f  food 
d ishes i n  which cowpe a s  c ould be u sed we re systemati c al l y  sel ected . 
The re c i pe s  of the final food dish e s  sel ec ted we r e  fo rmul ated fo r the 
maximum pro te i n  cont en t by the a pp l ic a t i on of l i near prog ramming . The 
maximi sed pro tei n d ishe s  were f i n a l ly tested fo r the i r  a c c e ptab i l ity to 
the vi ll agers . 

The 7 - d a y  menu was pl anned fo r a fam i l y  o f  7 pe r son s .  Th e menu 
conta i ned cowpe a d ishes , c ommonl y e aten No rthe as tern d ishe s , fr ui ts and 
vegetab l e s  i n  the men u  c omponen t s  of the Northeastern meal pa ttern . 
The quanti ties o f  food i n  e ach m en u  were p l anned to suppl y the d a i l y  
r e qui rem ents o f  2 6  nut r i ents fo r a fam i l y  of  7 pe r son s .  The 26 
n utrien ts were energ y ,  pro tei n ,  f a t , d i e t a r y  fibre , 3 mineral s ,  9 
v i tam i n s  and 1 0  essen t i a l  amino a c id s .  The men u  compon ents and 
quanti ti e s  of food i n  the men u we r e  pl ann ed b y  the use o f  i nteger 
programm ing . 
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7 . METH O DS O F  P LA N NING DIE T S  

In the past , t h e  planni ng of  d ie t s  and n ut r i t ional food pr oducts was an 

a r t  and c ustomari l y  either d epend ed on a tr i al and error proc e s s  or on 

l o g ical pl ann i ng to sat isfy the d i et , the prod uc t  conce pt , 

s pecif i c a t ion and the acce ptab il i t y  to the con sumer s .  I t  was o ften 

t ed ious a nd tim e  consum ing . Tod ay wi th the ad v ance i n  mathemat i cal 

p r ogramm i ng mod el s  and the new d ev elopm ents in el ec tron i c  d ata 

process i ng so ftwa re and al so the d ecl i n i ng costs of el ectron ic 

c omputa tion , the opt imum d iets and the nut r i t ional food prod uc ts can be 

p l anned or formul ated to satisfy the re qu i red nutr i t ion and the des i r ed 

a t trib ut e s  the con sumers ex pect w i th the m in imum cost . 

7 . 1  THE DEVE LOPM ENTS I N  DIET PLA NN ING 

Early d iet pl ann ing sel ec ted food in the form of pur chased food to 

f e ed a grown man o r  a fam il y  ( St i g l er , 1 94 5 , Sm ith , 1 95 9 ) .  K i nd s  and 

q uanti t i e s of food s sel ec ted prov id ed ad equ a t e  nut r i tion a l  r e qu i r em ents 

for a cer tain  pe r i od and at  lowe st cost . Th e prob l em wa s so l v ed by the 

u se of l inear prog ramming with the obj ec ti v e  fun ct ion to m i n im ise cost 

a nd wi th m inimum n utr i ent requi rements as con stra i nts . The d iet 

s e l ection s repr e sented a minimum cost , a nd satisfi ed nutr i t ional 

r e quirem ents but could be  u n pal atab l e  and d id not prod uce a cceptab l e  

m eal s .  T h i s  ear l y  work o n  the d ie t  prob l em has been r e v i ewed b y  Sm ith 

( 1 963 ) . 

The next stage wa s the d ev el o pment o f  m enu pl ann ing by the use of  

the comput e r  for pl anni ng institut ional m eal s .  Two a pproaches we re 

r e v iewed by Ecks tein ( 1 973 ) - the men u  pl anning b y  the random a pproach 

a nd the m enu pl ann i ng by the mathemat i c a l  programm ing techn i que . In 

the rand om approac h , a menu item i s  sel ec ted and tested to d et erm ine 

whether it meets pred eterm ined acceptab il i t y  c r i te r i a  when pa i red with 

o ther items sel ec ted ( E c kstei n , 1 967 ) . In 1 964 , Ba l in t fy recogni sed 

t hat the menu pl an n i ng problem in sel ec tio n  of menu i t em s  to produce a 

c ompl ete meal c o ul d  be s o l v ed by u s ing integer prog ramm i ng . Since then 

Bal intfy and his eo-wor ker s ,  Gl ue and Liget t , hav e d ev el oped two type s 

o f  hospi t a l  menus : non sel ectiv e  a nd sel e c t i v e  m enus ( Bal intfy , 1 964 ; 

G lue and Ligget t , 1 96 6 ) .  The non- sel ec t i v e  m enu i s  on e i n  wh i c h  no 
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opt ion s ,  such as c ho ice o f  v eg etab l es a r e  a l lowed . The sel ec t i v e  m en u  

o ffer s  a cho ice of  i tems from the g i v en menu components , e . g .  t wo 

c ho ic e s  o f  v egetab l e s . I n  the i r  mod el s ,  not onl y the nut r i t i on al 

requ i r em ents wa s con sid ered to minim i ze cost , b ut the menu structur e , 

and the fr e quency o f  serv ing each m en u  item we re al so includ ed . Th i s  

work l ed to the d ev elopment o f  the Computer As si sted Men u  P l ann i ng 

( CAMP )  system s ( Bal intfy , 1 969 ) .  The comput er i n form at ion system for 

planning sel ec t i v e  and non- sel ec t i v e  menus were wid el y u sed in ho spi tal  

menu pl ann i ng . Th is mathematical prog ramm ing mod el for menu pl ann i ng 

has been r e fined and sev eral com puter i zed menu pl ann i ng method s have 

been devel o ped . At  the present s t ag e , the m enus are pl anned not onl y 

to minim i ze co st but can al so be p l anned to max im ise the consumer 

preference and to fit with the con sum er s bud gets ( Bal intfy , 1 976 ) .  

Li near prog ramm ing had been used i n  v arious nutr i t ional prod uct 

formul at ion s to meet the nutr i t ional requi r ements w i th m in imum cost , i n  

sel ec tion o f  food raw mater i al s  fo r o ptimum use o f  l im ited reso ur ces at 

m inimum cost , i n  plann i ng food suppl i e s  o f  nat ion s and the wor rd b ased 

on mee t i n g  nutr i t ional c r i t e r i a  at  l owe st cost , i n  formul ation o f  

commerc ial food prod ucts t o  meet the prod uc t ' s fun c tional pro pe r t y  

r e qui rements , a n d  consum er acceptab il i t y  r e qui rements at  the minimum 

cost . Th e se appl ication o f  l inear prog ramming in formul ation and 

p l anni ng food products we r e  rev iewed by Ed ward son ( 1 974 ) and Ed ward son 

et al . ( 1 980 ) .  The d ev e l o pn ent work in d iet pl anning si nce 1 94 5  i s  

summar i sed in Ap pend ix 4 .  

7 . 2  IM PORTANT FACTORS IN DIET PLANNING 

In planning a d iet or formul ation o f  a food prod uc t , v ar ious 

facto r s  need to be  con sid ered and i f  it  is going to be u sed in num eral 

computat ion , the y al so need to be quant i fi ed and i n c l ud ed i n  the 

m athem at i c al mod el . 

7 . 2 . 1 The Con sumer 

On e need s to know at the beg i n n i ng who is the con sumer o f  the food 

product and the d iet to be p l anned . Once the con sum er is id ent i fi ed , 

then the i n format ion on the i r  nut r i ent requ i rements , food hab its , food 

prefe re n c e s , meal patter n s  a nd bud g et can be col l ec ted and be used i n  

the pl ann ing . 
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7. 2 . 2  Nu t r i t ional Requi rements 

Accord ing to Sm ith ( 1 974 ) ,  the n ut r i t ional compo si t ion o f  a 

satisfa c tory d iet i s  usual l y  d escr i b ed by l is t i ng the quan t i t i e s  o f  the 

pr inc ipal n utr i t i onal e l em ents that the d ie t  should conta i n . Som e 

n utrien t s  known to be e ssent i al to g ood nut r i t ion are om itted from suc h  

a l isting , e ither because t h e  qua n t i t ies  need ed a re not known o r  

b ecause a d iet that i s  ad equa t e  w i t h  r espe ct t o  som e ten or 2 0  

princ i pl e  nutr i ents , i f  it i s  suff i c ientl y v ar i ed , i s  usua l l y  ad equa te 

w i th re spe c t  to the remai nd er . Th e nut r i t ional al lowance s are usua l l y  

s pecified a s  minimum qua ntities ; e x ce s s  o f  ind iv id ual nutri ents are 

n o t  ord i n a r i l y  harmful unl ess the y  

( 1 973 ) stated that when the nut r i ent 

are un u sual l y  l arg e .  Eckst e i n  

l ev el s are a l lowed t o  ex ceed 

r e qui rements by an unspec i f i ed am ount bel ow an arb itrar i l y  selected 

u pper bound , the quanti t ies  of most n utr i e n t s  are random . Scarce 

n utrients a re prov id ed in m inim al quant i t i e s . Per ha ps d iets sho u l d  be 

p l anned to meet RDA in the long r un , i . e .  ov er a we e k  or so , rather 

than dai l y .  Bal intfy and Preko pa i n  1 96 6  as ment ioned i n  Ecks t e i n  

( 1 973 ) had anal yzed the types o f  r andom v a r i ation that acco unt for 

v ar i ab i l ity in the nut r i ent compo s i t ion o f  m eal s .  They d emon str ated 

that the n utr i t i v e  compo si t ion o f  m eal s i s  rel ated t o  v ar i ab il ity i n  

( a) inherent nut r i ent com po sition o f  the i ng red ients , ( b) por t ion si ze 

and pl ate waste , and ( c ) the nut r i ent contr ibut ion of  item s  comb ined as 

meal s .  Howev er , they st ate that the l ack of ad equa te d ata on nut r i ent 

com po s i t i on , ( i . e .  rang e ,  m ean , stand ard d ev i at ion , v ar i ance and 

eo-v ar i ance) creates pr oblems i n  forec a s t i ng th e nut r i t ional ad equacy 

of menus pl anned manua l l y  or  by com puter . Much research is requi red to 

d ev el o p  d ata of th i s  nat ure . 

The pri nc ipl e nut r i ents con sid ered i n  most of the d i et pl an n i ng 

a re energ y ,  prote i n , fat , fibre , c a rbohyd rate , c a l c i um ,  i ron , thi am ine , 

r ibofl av in , n i ac in , ascorbic ac id and v itamin A .  U n kl esb ay and 

U n kl esb a y  ( 1 978 ) hav e pl anned men us for elder l y  peo pl e  in wh i c h  1 7  

n utrients were consid ered . Ed ward son ( 1 974 ) and And er son ( 1 975 ) 

formul at ed nut r i t i onal food prod ucts wh i c h  wi l l  meet the r e qu i r em en t  o f  

2 6  nut r i ents , a nd Ch i t t a porn ( 1 977 ) formul ated baby food prod ucts i n  

which 43 nut r i ents we re i n c l ud ed  i n  the constra i nts . 

The prote i n  qual i t y  of - the d iet has receiv ed consid er ab l e  

a ttention . A s  po i nted out b y  Sm ith ( 1 974 ) for pl anni ng a l east cost 
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d iet both qual it y  and qua n t i t y  o f  protein must be d eterm ined 

s imul taneousl y .  Otherwi se it wi l l  rul e o ut opportun i t i e s  to econom ise 

b y  con sum ing a smal ler quan t i t y of highe r  qua l i t y  or a l ar g e  quant i t y  

o f  lowe r qua l ity protei n . H e  pre sented a d ie t  mod el that d etermines a 

l east co st d iet i n  wh i c h  the qual ity and quant i t y  o f  the protein are 

j oint l y  and opt im al l y  d eterm ined . Ed ward son ( 1 974 ) ,  And er son ( 1 975 ) 

a nd Ch i t t a porn ( 1 977 ) i n c l ud ed a l inear r e l at ion sh i p  of  pr otein qua l i t y  

and qua n t i t y  i n  t h e i r  l in e a r  prog ramming formul at ion i n  wh i c h  the a m i no 

ac id pat tern wa s d e fi ned a s  the pr o te i n  pattern found i n  hen ' s egg . 

P i nto ( 1 97 1 ) opt i m i zed a protein rich m i x ture for the best am ino ac id 

pattern b y  using FAO ( 1 957 ) am ino ac id pa ttern . 

The l ev el o f  nut r i ents a r e  somet imes rel ated to each othe r , e . g .  

the B v itam ins and prote i n ; protein and energ y .  Th i s  prob l em has been 

i nclud ed i n  the d i et mod el by sta t i ng som e of the a l l owances i n  the 

r a t io form or by r e qu i ri n g  that a certain a l l owance be sat i s f i ed 

e x ac tl y ,  so that quant i t y  i n  the d ie t  becom e s  a known con stant ( Sm ith , 

1 974 ) .  Ex ampl es of  these nut r i ent rel at ionsh i ps hav e been shoWn b y  

Edward son ( 1 97 4 ) .  

Another probl em has been po inted o ut by Bal intfy ( 1 979 ) that the 

r e l at ion sh i p  betwe en the n utr ient com po si t ion of the i ng red ients and 

that of the food se rv ed cannot read il y be ex pressed quant i tat i v el y  

b ecause o f  the mass o f  d ata  and computat ion invol v ed i n  the 

i n st itut ional men u  plann i ng . But for a s i ng l e  prod uct the prob l em i s  

l ess com pl icat ed . Ch i t ta porn ( 1 977 ) h a s  i ncor porated the nut r i ent 

constr a i n t s  by al lowing fo r the e ffe c t  of  processing loss i n  her 

formul at ion of a b aby food prod uc t .  

Bal intfy ( 1 979 b)  has po inted out the i nherent con fl ict betwe en 

food pre fe rence and nut r i t ion . I n  the pr e fe rence m ax im i sed menu 

p l anni ng when i tem s we re sel ec ted on the b as i s  of pr e fe rence and ene r g y  

content alone , t h e  pre fe re n ce - max im ised menu fe l l  short b y  4 0  percent 

of the R DA allowa n ce , in  t h i s  case of two m i c ro nut r i ents : c a l c i um and 

r ibofl av in .  Second l y , wh en 40 pe rcent of the RDA al lowances wer e  

en forced along wi th the prev ious con str a i n t s , total pre fe rence d ro pped 

to 80� of  the pre v ious l ev el . 

And er son ( 1 975 ) used the techn i que o f  g oal programm ing , wh i c h  i s  a 

m od ificat ion and ex ten sion o f  l in e a r  prog ramm ing , to opt i m ise the 

n ut r itional bal ance of a sel ec ted mix of food s .  It  ac hiev es th i s  

through replacem ent o f  co st max im isat ion i n  the obj ec t i v e  fun ction b y  

the to tal d ev iat ion o f  th e nutr i ents from the pre- spe c i f i ed l ev el s  
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r e qu i r ed for optimum nut r i t ional b al ance . A target co st can be .. d ef i n ed 

a s  a con st r a i nt , to e n su r e  that the m i x ture sel ec ted i s  afford ab l e .  

7 . 2 . 3 Accept ab il ity 

There are many fac tor s rel ated to the acceptab il ity o f  food 

prod uc ts and d iet s . These fac to r s  are pa l atab il it y ,  a ppearance such a s  

co lour a n d  shape , tex tur e and shape , con sumption hab its , v ar i ety or  

monoton y o f  the d iets , pre fe rence , com pa t ab il ity o f  food raw mater i a l s 

or  menu i t ems whe n  they a r e  formul ated o r  p r e sented tog ether , a nd cost . 

I n form at ion on these fac to r s  need s to b e  coll ected and i f  i n c l ud ed i n  

t h e  form ul at ion o r  d iet pl ann ing , the food prod u c ts o r  the d iets 

obtai ned woul d be  most l i kel y acce ptab l e  to the con sumer . 

Acceptab il ity o f  an y men u  is rel ated to a combination of  the 

p r e ference rat i n g s  o f  the i nd iv id ua l d ishe s ( P e r yam , 1 959 ) .  

Acceptab il ity c an be det erm ined as a s im pl e  pre fe rence rat i ng or by the 

propor tion of the famil ie s/household s pur c hasing the food 
'
(Sm ith , 

1 963 ) . Ecks te i n  ( 1 967 ) rated foods on the propo r t ion o f  the po pul at ion 

that found them acceptab l e , from " acce ptab l e  to som e" ( 2 5 -5 0% ) , 

" acceptab l e  to most" (5 0 -75 % ) ,  to " acceptab l e  to al l" ( > 7 5 % ) .  

A cceptab il ity c a n  be ach i e v ed by r emov ing un po pu l ar or un fam il i a r  

food s from the men u and by relat i n g  the fr e quency o f  serv ing to the 

acceptab il ity o f  the item s .  

m enu i s  to offe r se l ection 

Another wa y to enhan ce acceptab il ity o f  a 

( Bal i n t f y ,  1 97 5 ) ;  the most po pu l ar form 

p r ov id ed two cho i ces per course . 

7 . 2 . 4  Pal atab il itx 

Pal atab il ity wa s one o f  the obj ec tiv es that the ear l y  d iet 

p l anne r s  wi shed to achi ev e besid es m eet ing the nut r i ent r e qu i r em en t s . 

Smith ( 1 959 ) attained pa l atab il ity in the d iet pl ann i ng b y  s€tting up  

m ax imum l imits ( to pre sent sat i at io n )  and minimum l im its ( to en su r e  

that common food pre fe rence a r e  n o t  ignored ) and com pl em en t a r y  

r e str ic tions in recogni t ion of the f a c t  that some food s are more 

p a l at ab l e  in com b i nation than the y  are alon e . A fe w food s that turn 

o ut to  be a pa r t i c ul arly econom ical mean s o f  ob ta i n ing the obj ec t i v e  

s e t  for th i n  the mod el are l iabl e to be  pr e se nt i n  ex c e s s i v e  

quanti t i e s , s o  a m ax imum l imit  w i l l  be n e ed ed o n  these commod it i e s . 

Many o f  b as ic i ng red ients a r e  essent i al l y  r a w  mater i al s ,  n o t  pa l at ab l e  
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i n  themse l v es and o n l y  acce ptab l e  as food when combined wi th the other 

i n g red ients , e . g .  wheat flour wi th baki ng powd er ,  flour and ye ast . 
' 

Compl em entary food s ,  e . g .  b r e ad and b ut ter , s a uerkr a ut and 

frankfur ters , corned bee f and c abbag e  are m ore pa l atab l e  as com b inat ion s 

than as i nd iv id ua l  i ngred ients . 

When food wa s i n  the form o f  a m en u  item , pal atab il ity was less of  

a prob l em . Ba l intfy ( 1 96 4 ) pr e pa red menus from accept ed rec i pe s  and 

these c a n  be reg arded as pa l atab l e  per se . ,  h is obj ectives o f  

palatib i l ity i n  m enu pl anning we r e  carried thr oug h b y  im po s ing formal 

r e qui r em ents on the str uc ture o f  menu c om ponents a nd al so on the 

v ariety o f  menu i t em s w i t h i n  the components . Ac cord ing to Sm ith 

( 1 963 ) , a pal atab l e  d ie t  is the d iet that prov id es satisfa c t ion of the 

common t a s te s  and hab its . V a r i ety is a great hel p in maki ng a d iet 

p a l atab l e . 

7 . 2 . 5 Food At tributes 

The ov eral l acceptab il i t y  depe nd s on the accept a n ce of the 

d iffer e n t  attr i b ut e s  of  the food such as tex tur e , fl av our and colo ur . 

Food com b ination s can be v ar i ed in colour , t ex tur e , fl av our or shape 

and it i s  important to find accept ab l e  sen so r y  prope r ti e s . 

I n  menu pl ann i ng , colour , fl av our and tex ture can be classi fied 

a nd the max imum n umber of times each categor y  appe a r s  on the d inner 

p l ate can be  spe c i f i ed . For ex am pl e ,  Bal intfy ( 1 967 ) c l assi fied 

d om ina n t  colour s a s  red , orang e , whi te , ye l low, b rown , pur pl e  and 

mul ti c o l o ur ; f l avour as bland , m ild and strong ; tex tur e as l iquid , 

so ft , c r i sp and che wy ; a nd tem pe rature o f  serv ing as ho t , room 

temperature and cold . Eckste i n  ( 1 967 ) to av oid monoton y ,  set the 

m ax imum number s of tim es soft , c hewy a nd crisp tex ture s  should be 

sel ected and set shape con str a ints to ensur e v ar i ety e . g .  a max imum 

n umber o f  2 "sl ices" pe r m eal . 

The tex ture and fl avour c an al so be con stra inted b y  set t i ng l im its 

on the d i ffe rent i ng red ients ( Ca rm el , 1 97 6 ) ,  or by u s i ng con sum er 

pa nel s to set the con str a i n t s  on the food attribut e s  ( Ch i t ta porn , 

1 977 ) .  
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7 . 2 . 6 Mono tony and Food Pre ference 

Food a c c e ptance and con sumpt ion are  i n v er sel y rel ated to monoton y .  

Monotony i s  a psycholog ical con st r uct repre senting the d i ssat i fa c t ibn 

wh ich a r i s e s  from frequent or cyc l ic repetition o f  food i tems 

( Eckste i n , 1 97 3 ) .  

As rev i e wed by Bal intfy et al . ( 1 974 a nd 1 975 ) ,  m on o to n y ,  as a 

r e spon se to the fr e quency o f  eat ing the sam e food i t em r e pe t i t i v el y ,  

d ecrea se s  the pre fe rence for that food . I t  was found that increasing 

the fre quency,  i . e .  repe t i t ion , o f  serv ing tend s to r ed uce the ut i l ity 

of the food as measured by prefe rence or pal atab i l i t y  score s  on a 

hedon i c  s c al e .  The que stion ar i se s  a s  to wh at frequency o f  serv ing a 

set of food item s w i l l  " pl ease" an i nd iv id ual or a po pu l at ion . Th i s  

i n format i on wa s ob tained by using a que st i o n a i re d esigned t o  d eterm ine 

preferred frequ e n c y  rat ing for a n y  n unber of  men u  i t erns . From the 

freque n c y  rating that determ ined ho w o ft en an item wa s pre fe r r ed to be 

e aten in a g iven t i m e  per iod , the correspond ing " se pa rat ion rating" of  

the item co uld al so be com puted ex pr e ss i ng the pre fe r red n umber of  time 

i n terv al s in terms o f  d ays or  meal s for  con secut iv e  serv ing s o f  g iv en 

i t ems . The av er age or med ian se pa ra t ion r a t ing of  a po pu l at ion for an 

i t em wa s then used in mathem at ic al men u- pl ann ing mod el s as an entry 

restr i c t ion or bo und ary con str a i n t , wh i c h  assured that the se pa r a t ion 

o f  item s on the m en u  sched ul e wa s n e v er l e ss than the v al ue i nd icated 

by the r a t i ng o f  the popul at ion . 

There a r e  three wa ys o f  con troll ing fre quen c y :  s e t  a l im i t  on 

frequenc y o f  con sumpt ion ov er a un i t  tim e ; set " se pa r a t ion d ay" l imit 

- the m i nimun ( or max im um) number of  d a ys that must el a pse before an 

item c an be serv ed again ; set the r e pe t i tion inte r v al s - th e ov era l l  

and meal component i nterv al s .  The ov era l l  r e stric tion wa s d e si gned to 

prevent s e rv ing a g iven " ki nd "  i n  any fo rm , at any m eal wi thin the 

specific t ime i n t e rv al , e . g .  a pp l e  wi l l  n o t  be sel ec ted more than once 

in a thr e e  d ay pe r iod . If appl e j ui ce is sel ec ted for Mond ay 

breakfa s t , a pp l e  sauce or  baked a pp l e  etc . m ight be  sel ec ted for 

Thur sd ay l un c h  or  any suc ceed ing meal , b ut not be fo r e  thi s .  In 

add iti on , the m eal component interv al restriction pr e v ents se rv ing a 

g iven " k i nd "  as the sam e m eal com ponent within another spe c i fic  t im e  

i nterv al . App l e  d essert it ems suc h  as App l e  Cr i sp and Appl e Pie could 

not occ ur more than once in an e i g ht d ay m ea l  period ( E c kste i n , 1 973 ) .  

A menu p l anni ng s ystem for pre fe re n ce m ax im isat ion b ased on tim e  
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r e l ated pre fe rence has been pilot te sted and research i s  

progre s s i ng on man y aspec ts o f  thi s  prob l em ( Bal intfy , 1 979 b) • . • 

7 . 2 . 7  Food Compatab i l ity 

Com patab il ity i s  anoth e r  feature o f  an ac ceptab l e  

st i l l  

d iet . 

Combinat ions o f  food s and the spe c ial enhan cem ent or d etrac tion of  menu 

a ccept ab il ity i s  d ue to the presentat ion of two food s tog ether rather 

than se pa ratel y and this can not be easily a pproac hed wi thin the 

trad it ional fram ework o f  Linear Prog ramming 

proced ur e s  hav e b een pro po sed 

( Mo sko wi t z  and K l arm an , 1 977 ) .  

wh i c h  acco un t 

since 

for 

no a n a l yt i cal  

compatab il  ity 

I n  Bal intfy' s ( 1 969 ) mul ti- stage m en u  pl ann ing , the pr e fe rence 

l ev el o f  the meal s i s  m a i n t a i ned i n  h i s  mod el by avoid ing i n com pa t ab l e  

combinat ion s o f  m en u  item s wi th in meal s and between meal s .  

And er son ( 1 975 ) anal ysed the com pa tab il it y o f  40 raw mate r i al s  by 

u s i ng Non-met r i c  Mu l t i - d im en sional Scal ing ( MDS ) . Th i s  anal ys i s  wa s 

then incorporated i n  the l in e a r  pr og ramming mod el to formul ate a Th a i  

food d ish by opt im ising a c c e ptab il ity a n d  at  the s a m e  tim e  sat i s fyi ng 

the nut r ient re qu i r ement . H i s  d ev el o .(XTl en t  was reviewed by Ed wa rd son et 

a l , ( 1 980 ) .  

Mo skowi t z  and K l arm an ( 1 977 ) approac hed the anal ys i s  o f  food 

compatab il iti e s  and menu pl anni ng by a three step proced ure : 

mul ti- d imen sional sc al ing , r eg ression anal ys i s  and c l uster anal ys i s , 

a nd prod uced qua n t i t at i v e  r e pr e sentation s o f  com pa tab il it i e s . The m enu 

p l anne r s  could then est i m at e  wh i c h  food s g o  best with man y  o ther food s .  

Mul ti- d imen sional sc al ing wa s used to prod uce a geom et r i c  map o f  food s 

so that compatab l e  food s are  located clo se tog ethe r .  The regress ion 

a n a l ys i s  ind ic at ed the d eg re e  to wh i c h  pa i r wi se com pa tab il it i e s  of two 

i t ems pred ict com patab il ity o f  tr i pl es o f  i tems . Cluster anal yse s  

produc ed combin a t i on s  o f  food s located c l o se tog ether in the spa c e , 

wh ich are thus com pa tab l e  w i th each othe r . 

7 . 2 . 8  Meal Patte r n s  

T h e  e a r l y  d iet pl anning fa i l ed t o  con si d er how a pe r son eats - i t  

on l y  consid ered the total quan t i t y  o f  food s i n  the pur c hased form . The 

l atest d iet pl ann i ng take s into con si d erat ion the eat ing pa tterns  o f  

the con sum ers .  
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Bal intfy in 1 96 4  p l anned the d ie t  in the form of m en u  pl ann i ng in 

wh ich m ea l  pattern and m eal  str uc ture wer e  taken i nto con si d erat i on . 

The str uc tural re qu i rem ents are the custom ar y array o f  com ponents i n  

m en us . The se can be for i n stance , a ppe t i se r , e ntr ee , cereal , b read and 

beverag e  for bre a kfast and a ppe t i se r , entre e , s tarch , v eg etab l e , s a l  ad- , 

d essert , bread and bev er a g e  for d inner and s imil ar l y  for suppe r .  More 

or less o f  these com ponents m ake up the struc ture of m enus , d epend ing 

u pon the hab its and stand ard s of ho usehold s and inst i tut ions ( Ba l intfy , 

1 964 ) .  I t  is al so nec e ss a r y  to con sid er how food i s  con sum ed i n  e a c h  

m eal , e . g .  i n  the USA , t h e  currentl y accepted m e a l  pattern i s  

breakfast , l un c h  and d inner , wi th a pprox imate l y  hal f o f  the energy 

prov id ed at the ev en i ng m eal  ( E c kstei n ,  1 973 ) .  

7 . 3  QUANTITATI VE TEC HN I QUES USED IN DIET PLA NN ING 

Sel ection of food raw m ater i al s or pl anning o f  d iets b y  

quanti t a t i v e  techn i que s h a s  becom e wel l  known and wid el y  u sea . The 

most use fu l and po pu l ar techn i que is l inear programm ing . It has been 

u sed in pl anning food item s in purc hased form (Sm ith , 1 959 , 1 96 1 ) ,  for 

sel ection o f  raw m ater i al ( E d wa rd son 1 974 ; And er son , 1 975 ; 

Chitta porn , 1 977 ) ,  for formul at ion o f  n ut r i t ional food produc ts , i n  the 

formul at ion of food mix tures or food prod ucts ( P into , 1 97 1 ; Kan sr a  et 

al , 1 974 ; Carmel , 1 97 6 ) and i n  s i ng l e  stag e menu pl ann i ng ( Ba l intfy , 

1 970 , 1 97 6 ) .  A l tho ugh l inear programm ing has been sat i sfacto r i l y  u sed 

for pl ann i ng opt imum d iets , i t  has d if f i c ul ty in hand l ing som e o ther 

quantitative c r i t e r i a  such as sel ec tion of one menu i tem from each m en u  

component to form a sat i s fa c tory m enu structure o r  sel ec tion o f  a 

c ho ice o f  menu item s .  The first case ha s b een hand l ed by the u se o f  

zero- on e  integer programming ( Bal in tfy , 1 96 4 ) and the l atter case by 

s tochast i c  · ze ro- one prog ramm ing . Var i ab l e  por t ion si ze of men u i tem s 

c an be pl anned in the menu b y  the use of  qua si- int eger prog ramm ing 

( Arm strong and Si nha , 1 974 ) .  The men u  p l an n i ng prob l em with pr e fe rence 

m ax im is a t ion obj ec ti v e  can be form ul ated a s  a non- l inear programm ing 

problem ( Bal intfy , 1 976 ) .  Goal prog ramm ing has been u sed to o pt im ise 

the nut r i t ional b al ance of a sel ec ted mix o f  food ( And er son , 1 975 ) .  

N on- metr ic mul ti- d im en sional scal ing has been used to d er i v e  

a c ce pt ab il ity scal e val ue s for i n put into the l inear prog ramm ing for 

s e l ection of acceptab l e  a nd nutr i t io us combinat ion s of food raw 

m ater i a l s ( And er son , 1 975 ) .  
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Three e x ampl es o f  mathemat i c a l  prog ramm ing mod el s commonl y u sed 

for food se l ection and menu plan n i ng are pre sented below.  

7 . 3 . 1 Linear  Prog ramming i n  Raw Mater ial Se l ection 

The research at  M a ssey Un i v er s i t y , New Zeal and , b y  Ed wa rd son 

( 1 974 ) ,  And er son ( 1 975 ) and Ch i t t a pporn ( 1 977 ) demon strated the v al ue 

o f  l inea r  prog ramm ing i n  d iet sel ec tion for d ev elopi ng co un tr i e s . The 

l inear prog ramm i n g  used in all thr e e  stud ie s i s  shown bel o w : 

Minimis e n 
L c .  X .  
j = l  J J 

Subj ect t o  n 
< 

L a . .  X . - b
i 

for i 1 , 2 , 3 , . . •  m 
j = l �J J > 

and xj > 0 

Whe re m is the number of nutrients or rows . 

n is the number of food raw materials or columns . 

a . .  is  the number of nut rients i in one uni t  o f  food raw 
�J 

materials j .  

b
i 

is the speci fic  number of uni ts of nutrient i required . 

c .  is the cos t of raw ma terial j .  
J 

X .  is th e number of units of raw material j in the 
J 

s olut ion . 
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The l inear prog ramming m od el s we r e  ther e fore set up to sel ect 

n utr i t i o us comb ination s o f  raw m at e r i al s to sat i s fy s pe� i fi c  

l inear n utritional requ i r em ents at  the lowe st cost . The three 

programm ing mod el s of  Ed ward son ( 1 974 ) ,  And er son ( 1 975 ) and Ch i t t a porn 

( 1 977 ) we re muc h l arger model s than prev ious l inear prog ramming mod el s .  

Edward son ( 1 974 ) con sid ered 1 70 food s and 2 6  nutr ient s ,  And er son ( 1 975 ) 

con sid ered 1 5 1 food s and 2 6  nut r i ents , a n d  Ch ittaporn ( 1 977 ) con sid ered 

9 6  food s and 4 3  nut r ients . The m od el s  al so i ncl ud ed interrel ation sh i ps 

between nutrients i n  wh i c h  con stra i nts we re i n put for ex pr e ss i ng e . g .  

l evel o f  fat and energ y ,  c al c ium and pho spho rous , thiam ine , r ib o fl av in 

and niac in and energ y ,  and amino ac id and protein d e fined as the 

pattern fo und in hen ' s egg . The setup in the l inea r  prog ramm ing matr i x  

o f  the se n utrient i nterrel ationsh i ps h a s  b e e n  desc r ib ed by Ed wa rd son e t  

al , ( 1 980 ) .  

7 . 3 . 2 Menu Planni ng by Linear Programm ing 

A men u  pl anning problem wi th a l inear food cost m in im is i ng 

obj ectiv e function and l inear con str a i nts was d e fi ned b y  Ba l intfy 

( 1 976 ) as shown in the fo l lowi ng pag e .  The mod el i s  the s ingl e stage 

m enu pl ann i ng , solv ing by l inear p r og ramm ing wi th bound ed v a r i ab l es . 

Minimis e 

Subj ect 

Where 

t o  

C
T

X 

( i )  IX < d ,  

( ii) � > B ,  

(iii)  m <  s ,  

( iv) � >  D ,  

is the n-vector of unit portion cos ts of menu i tems . 

is the n-vector representin� the upper bounds on 

menu item frequen cy in the s o lut ion . 

A is the m x n mat ri x  of the nutrient compos i t ion o f  menu 

i t ems with an a . .  e lement indi cating the amount of 1 ]  
nut rient i in one portion o f  menu i tem j .  

B is the m-vector of the nut rient allowance for s ome 

reference pers on f or s days . 

M is a (K ) zero-one matrix containing s taggered rows o f  
xn 

uni t  coeffients corresponding to the availib ility o f  

i tems for given cours es . 

S is a K-vector o f  components s or 2s for non-s e lect ive 
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menu indicating the number o f  items needed for a course 

for a cycle of s days . 

R is an (L ) matrix of coefficients for ass orted 
xn 

att ribute cons t raints , production cons traints e t c .  whi ch 

define feas ib ility condit ions for s cheduling the i t ems 

for meals . 

D is an L-vector defined by the cons t raints above . 

X is the vector notation for the menu plan wh ich is fully 

de fined by the values of the components of X compared 

with the j .  The component of X in the s olut ion is not 

z ero , xj represents the number of portions of  menu item 

j t o  be allocated for s days . 

In the abov e d e fi ni t ion of xj and i t s  rol e with respe c t  to the 

feasib i l i t y  of sc hed ul ing requ i r e s  that al l the components of x be 

integer s .  In pr actic e , the prob l em is not too ser io us because s can be 

rather l ar g e .  Me n u  cyc l es o f  60 d a ys or 90 days are common , so the 

n umber o f  portion s to be represented by xj compon en ts can be l ar g e  

i nteger s where t h e  e ffec ts o f  round ing i s  r el at iv el y  m inor . 

A common shortcom ing o f  s i ng l e  st ag e mod el s i s  that the men u  i tem s 

still  hav e to b e  s c hed ul ed on a m eal  by m eal  bas is . The rel ations 

b etween pl ann i ng and sched ul ing are d i fficul t  to formul ate 

mathem a t i c al l y  and at pre sent on l y  heur i s t i c  method s are av ail ab l e  for 

sched ul ing such pl ans . 



9 4  

7 . 3 . 3 Menu P l anning by Int eger Programm ing 

I n  the mul ti- stage non- sel e c t i v e m en u  pl ann i ng , one men u  i tem i s  

t o  b e  se l ec ted from each o f  several m en u  com ponents to sat i s fy n o t  on l y  

the nut r i ent requ i r em en ts but al so the menu str uc tur e and 

acceptab il i t y .  The menu was then s c hed ul ed meal by m eal , d ay b y  d a y 

l isting i t ems ov er time . 

The mul ti- st age a pproach to men u  pl ann i ng , a s  ex pl ained b y  

Bal intfy ( 1 97 6 ) , con centrates on a c yc l e  l eng th o f  one d a y  or  one m eal  

at  a tim e  i n  solv i n g  a s ys t em essen t i al ly e qu i v al ent to  the s i ngl e  

phase men u  pl ann i ng i n  Se c tion 7 . 3 . 2 . In this formul at ion , the 

components of  his s · v ec to r s  are un i ts , a nd the set o f  struc tural 

constr a i nt s  of Se c tion 7 . 3 . 2  [ ( i i i )  MX � S ]  wi l l  becom e  mul t i p l e  cho ic e  

con strai nts . Con se quen tl y ,  the prob l em b ecom es a z e ro- one integ er 

programm ing probl em to be solved i n  success i v e  stages on a m eal  by m eal  

a nd day by d ay b as i s . 

The mathematic al programm ing pa r t  o f  the CAM P ( Bal intfy , 1 969 ) 

package o pt im ise s the fol lowi ng i nteg er p r ogramm ing prob l em s  i n  each 

stage : 

Minimis e  C
T

x 
t 

Subj ect t o  ( i) A > b ,  X 
t 

( ii) M = 1 ,  
x

t 

( iii)  R < 1 ,  
x

t 

Wh ere x
t 

is a zero-one vector ; b is the m-vector of dietary allowan ces 

for day (or  meal) t .  

1 is  a vector of unit components . 

M is a zero mat rix containing s taggered rows of uni t  coe ffi cients 

corresponding to the availability of the i t ems for a given 

courses . 

R is a mat rix of z ero-one coefficients . 

The preference level of the mea ls is maintained in the model by 

avoiding incompatible combinations o f  menu i t ems with in meals and 

b etween meals . Cons traints s e t  ( iii) of above equat i on t akes care o f  

incompat ib lity by p rovid ing ac cept ab le "packages " of items within a mea l .  
f 
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7 . 4  C HOIC E OF DIET PLANN ING M ETHOD F OR N ORTHEASTERN THA ILAND 

I n  pl ann i ng a d ie t  for the Nor the a s t ern v il l ages , the d iet has to 

be sel ec ted from the raw m ater i a l s av ail ab l e  in the se v il l ag es , the  

d iet has to prov id e all  the important nut r i ents need ed for the 

physiolog ical re qu i rem en t s  of  the v il l ager s ,  the d ie t  has to be 

acce pt ed b y  the v il l ager s , the food s and meal s pl anned in the d iet hav e 

to fit with the v il l ager ' s cooki ng styl e and eating hab its and the d iet 

has  to hav e a low c o st .  

There are prob l em s  i n  pl ann i ng suc h  a d iet . F i r st l y ,  among the 

v arious r a w  mat e r i a l s  av ai l ab l e  in the v il l ages , there ar� not m an y  

food s wh i c h  are g ood sour c e s  o f  n ut r i ent s . F i sh i s  the main so urce o f  

p rote i n  and is e aten onl y in a sm al l quantity and not by ev er y fam il y .  

Eggs are rarel y e aten and few a re a v ail ab l e .  Green and yel low 

v eget ab l es are not avai l ab l e  al l ye ar  round . F r ui t s  are sel dom eaten . 

F at and o i l  are not common i n  cooki ng and not o ften av ail ab l e . The 

a v ai l ab l e  food s and the v il l ager ' s  pre sent d iet are not prov id ing an 

ad equ a t e  n utr i t i onal i n t a ke for the v il l ag er s .  Food suppl em ent i s  

n e ed ed . Cowpe a s  a s  a che a p  sour c e  o f  pro te i n  i s  pl anned a s  a food 

suppl em ent . Th i s  l ead s to the se cond pro b l em , o f  how cowp e a s  coul d be 

best used . Cowp e a s  coul d be pl anned to compl em ent ex i s t i ng raw 

mater i a l s or as a r e pl acement for r aw mater i al s  i n  common l y  e aten 

d ishes and thus cowpea suppl emented food s coul d be acce pted by the 

v il lager s .  Th i rd l y ,  al tho ugh the cowpea suppl emented food s could 

ov ercom e the pro t e i n  probl em , the d iet sho uld al so be sat i sfac to r y  for 

al l other impor tant nut r i ents as we l l .  There are sev en important 

n utr it ional probl ems in the Nor theast : prote i n  - energ y m al nutr it ion , 

thiamine , r ibo fl av in and v itam in A d e fi c ien c i e s , i ron d e fi c iency 

anemia , i o d ine d e fic ien c y  goitre and ur i n a r y  b l ad d er sto n e  d isease . 

These nutr ients i n  d efic ienc y need to be  found in the d iet . Th i s  mad e 

the prob l em more compl ic ated , a s  the d ie t  had to be  sel €c ted from 

l im ited nutr ient reso ur c e s  and yet had to suppl y l arge qua n t i t i e s  o f  

the nut r i ent re qu i r ements and ret a i n  the ac c e ptab il i t y  and b e  a t  the 

l o we st co st . 

Th is prob l em is l arge to be hand l ed by m an ual  or by t r i al and 

e rror method s .  I t  becom es a quan t i t at i v e  problem as f i r stl y i t  has to 

o pt imise the se l ec tion o f  r a w  mater i a l s and cowpe as for the h i ghe st 

protein v al ue w i t h i n  the a c c e pt ab il i t y  l ev el s  d esired by the v il l ag er s  

and second l y  i t  need s to se l ec t  a d ie t  to sati sfy sev eral nut r ient 
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r e quirem en t s  at the lowe st cost . This probl em per ha ps could best be  

solved b y  the use  of  l inear p r og ramm ing b ec ause of  the wid e a ppl ic at ion 

o f  l inea r  p r ogramm ing in se l ection , formul ation and pl an n i ng of d iets . 

L i near p r og ramm ing has a c a pac i t y  to hand l e  l arg e prob l ems and thi s  

m od el co uld be i n co r porated and m od i f i ed to m eet som e o f  the s pe c i fi c  

r e quirem ents o f  t h e  prob l em .  The rese a r c h  b y  Ed ward son ( 1 974 ) ,  

Ander son ( 1 975 )  and Ch i tta porn ( 1 977 ) at  Masse y Un i v er si t y  hav e 

d emon str a ted the v al ue  o f  l inear prog ramm ing i n  d ie t  sel ec tion for 

d ev el o pi ng coun t r i es . Based on th i s  prev io us work , l inear prog ramm ing 

was sel ec ted as the mathematical basis  for the devel o pm ent of cowp e a  

d ishes a n d  t h e  m en u  pl ann i ng for v il l ag er s  i n  Nor the astern Tha il and . 
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8 .  DE V E LO PMENT O F  COW P E A  DIS H E S  

Cowp e a s  were to b e  used to suppl em ent the d iet o f  the Nor the a stern 

v il l ager s .  The cowpea suppl em en t ed food s we re to be used b y  housewi v es 

and food v endor s in the v il l ages . The y could be eaten with o ther food s 

i n  ev ery d ay mea l s or by themsel v es in betwe e n  meal s .  It was tho ught 

that the cowpea supp l em en t ed food s should b e  in the form of food d ishe s 

that the ho usewi v e s and the food v endor s coul d eas i l y  cook . The i d e a l  

c o wpe a  d i shes sho uld be h i g h  pro te i n , l ow c o st , easy t o  pr e pa re , e a s y  

t o  find i n g red i ents for coo king and eaten v er y  o ften ( i . e . po pul ar 

food s) . There were two s pe c i a l  fe atur e s  consid ered dur i n g  the 

d ev el o pm ent of the a c c e pt ab l e  cowpea d ishe s - the n utr i t ional v al ue 

w i th spe c ial em ph a s i s  on prote i n  and the new u se o f  a food r a w  

m ater i a l , the cowpe a .  The i ncr e a se i n  protein content in t h e  d i shes 

could be formul ated by i n creas i ng the l ev el of cowpeas i n  the rec i pe , 

b ut th i s  m ight no t be acce pt ab l e  to the v i l l ager s .  The v i l l ag er s  do 

not ver y  o ften eat l eg um es i n  the d r y  form , a nd too much cowp e a s  i n  the 

d ishes m i g ht lower the a c c e ptab il i t y .  

Two tec hn i que s we r e  used i n  the d ev e l o pm en t  of acce ptab l e  cowpea 

d ishe s :  t he prod uct d ev el o pment s ys tem for the se l ec tion and sc ree n i ng 

o f  cowp e a  d ishe s and l inear prog ramm ing for the formul at ion o f  h i g h  

protei n rec i pe s  wi t h i n  th e accept ab il it y r a ng e .  

8 . 1 C HOICE OF COWPEA VAR IETY USED IN THE DE VE LOPM ENT OF 

C OWPE A  DI SHES 

In Khon Ka e n  v il l ag es , there we re two v ar i et i e s  o f  co wp e a s  g rown 

b y  the v il l ager s ,  the local v ar i e t y  and th e red cowpea 6 - 1  US v ar i e t y  

i ntrod uced b y  t h e  Cropp i ng Sys t em P roj ec t ,  Khon Kaen Un i v er si t y . The 

local v ar i ety has b een grown and i s  known b y  most v il l ag er s  and pe r ha ps 

would al so be kn o wn  and grown b y  o ther v i l l ages i n  Nor theast Th a i l and . 

The red cowpea v ar i e t y  has been recentl y i n t rod uced to f i v e  v il l ag e s  i n  

Khon Kaen Pr ov ince f o r  use i n  the Mu l t i pl e  Cro ppi ng Sys tem .  Red cowpe a 

6 - 1  US w a s  pre fe rr ed in the cropp i ng s ys t em to the local cowp e a  as i t  

g iv es s l ightl y better prod uc tion y i e l d , i s  earl i e r  matur i n g  a n d  i s  

photo pe r iod se n s i t i v e .  The r e fo r e  red co wp e a  could be used i n  more 

crop ro tation s .  Local cowpea i s  a c l imb ing type , i t  is the r e fore not 

s u i tab l e  for inter- cro pp i ng wi th c a s sav a or ken a f . It is a l so t a ke s  
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long er to mature than red cowpea and i s  pho to pe r iod se n si t i v e .  

There for e  the red cowpe a w a s  the better pro spe c t  from the prod uc tion 

po int o f  v iew. Bu t as cowp e a s  wer e  to be used as a source of pro te i n  

and for the v il l ag er s  to e a t  and coo k at hom e ,  the n ut r i t ion a l  v al ue 

e spec i a l l y  pro te i n  content , the cooking and eating qua l i t y  o f  local 

cowpea and red cowp e a  need ed to be compared . Red cowpea i s  h i g her i n  

prote i n  content , e n ergy and a sh b ut lowe r  i n  crud e f i b re content and 

tryps i n  i n hib iter ac tiv i t y  than local cowp e a  ( Ap pend ix 5 ) .  The r e fo r e  

f r om  the n utr i t ional po i n t  o f  v ie w  r ed cowpea wa s better than local 

cowpea i t  woul d a l so give higher prote i n  pe r un i t  farm area than loc al 

cowpea . V i l l ag er s  usu a l l y  eat local cowp e a s  in the form o f  immatu r e  

f r e sh pod s ,  loc al cowpea immatur e pod i s  m ore att r a c ti v e  t h a n  red 

cowpe a pod , m ore tend er and suc cul ent wh i l e  the r ed cowpe a pod wa s 

small and toug he r . Red cowpea seed s are m ore att r a c t i v e  than loc al 

cowpea seed s ,  a s  the y are i n  red and glossy wh i l e  the local co wpea 

seed s a r e  g re y-brown with tiny b l ac k  spo ts ( Fi gure 6 ) .  Loc a l  · cowpe a  

s e ed s  a r e  l arger i n  s i ze than red cowpea . The refo r e  for cooki n g  the 

whole se ed wi th se ed coat , r ed cowp e a s  wo uld be pr e fe rred a nd more 

accept ab l e  than loc al cowp e a s , b ut if u s i n g  d ehu l l ed seed , both the red 

cowpe a s  and loc al cowpe a s  wo ul d  b e  accept ab l e . Red cowpe a can be 

cooked qui cker th a n  loc al cowpea a s  it take s only 30 minut e s  to bo i l  

red cowp e a  so that 50J of the seed s a r e  spl it , but i t  take s 6 0  min utes 

to boil local cowp e a  unt i l  5 0 J of se ed are spl it . Th e r e fo r e  the r ed 

cowpe a  wo uld be pr e ferred b y  the ho usewi fe as she wo uld not need such a 

long tim e to cook them , and there fore wo ul d save fue l . 

A l tho ug h  red co wp e a  ha s no t been w i d el y  i n trod uced to the o ther 

v il l ag e s , it wa s a better prosp e c t  at th i s  stag e .  

u se red cowpea i n  the dev el o pment o f  cowpea 

It was d ec id ed to 

d i she s and the 

n utr i t io n al l y  b al an ced m en u .  V a r i o us i ntrod uced v ar ie t i e s  hav e been 

t e sted in produc t i on tr i a l s at Khon Kaen U n i v e r s i t y  and al tho ug h a few 

v ar i et i e s  have b e en suc c e s s ful in the tr i al prod uc tion s , the y hav e not 

b een te s t ed wid el y i n  the v il l ag e s . The re fore on l y  r ed cowp e a s  we re 

u sed in th i s  rese a r c h . 



F i g ure 6 :  Photo g r a phs o f  the TWo Va r i et i e s  o f  Cowpea Seed s 

( V igna ungui c u l ata) 

A Red Cowpea 6-1  US 

B Loc al Cowp e a s  
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8 . 2  T H E  SELECTION A ND SCREEN ING OF COWPEA DISHES 

Once the aims for the cowpea d ishe s had been set , then the i d ea s  

for cowp e a  d ishe s were co l l ec ted , anal ysed and screened . Su i t a b l e  

d ishes we r e  then d ev el o ped and tested for the i r  accept ab i l ty . The 

o utl ine of the s t e ps used in  sel ec t ion and s c r een ing o f  cowp e a  d ishe s  

i s  shown i n  Fi gure 7 .  

C o l l ec ti o n  o f  I d e& s  f o r  C owpe a  Di shes 

Ma k e  

Sc re e n ing o f  t o  Sa t i s fy the Aims 

La b o ra t o ry T r i a l  fo r Inc o rpo ra t i ng 

C o wp eas t o  Eu x i m um Le v e l  

l 
A c c e p t abil i ty ar� P r e fe r en c e Te st 

F i g u r e  7 :  O u t l in e  o f  Se l e c tion and Sc r e e n i ng of C owpe a  Di she s .  

F i ft y  d i she s that coul d be m ad e  from cowpeas wer e  col l ec ted from 

l ocal rec i pe s ,  b y  brai n storm ing and from interv i e wi ng un i v er si t y  

worke r s  who l iv ed i n  the v il l ages . Prel im inary cookin g  t r i al s were 

cond uc ted to  e v al uate the sui tab i l ity for i n corporat ion o f  c o wp� s . and 

l abor a to r y  pan e l s were used to j ud g e  the i n i t i al a c c e pt ab i l i t y  of the 

d ishe s wi t h  the cowpea s . 

Six fac to r s  we r e  then used to screen the 5 0  cowpe a d i she s . 

factors w e r e : 

Th e se 

( a) P ro te i n  cont ent . The pro t e i n  content wa s con sid er ed i n  t erms 

o f  prote i n  con sum ed by a pe r son in  one serv ing and in  a wee k . The 

prote i n  content o f  each d ish was c a l c ul ated from the main i ng red ien t s . 

The pro te i n  content of  red cowpea u sed i n  the cal cul ation wa s 24 . 6% .  

The se r v i n g  qua n t i ty for one per son and fre quency o f  serv ing i n  a we e k  

was est im ated a n d  t h e  pro te i n  content per serv ing and con sumpt ion i n  

o n e  wee k  were the n  c al cul a t ed . 

( b) Co st o f  ing red ients used in the d ish . The co st wa s cl as s i fi ed 
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i nto : c he a p ,  m od erate and e x pe n s i v e .  

( c) Cook i ng . E a c h  d is h  was e v al uated a s  t o  whe ther i t  wa s e as y ,  

m od er at e  o r  d if f i c ul t  to coo k .  

( d) R a w  m ater i al a v ai l ab il it y .  The ease o f  ob ta i n i ng i n  t he 

v il l a g e the ing re d ients o f  eac h r e c i pe wa s r a t ed a s  e as y ,  m od era t e  or 

d iffic u l t to obta i n .  

( e) D i sh impr ov em ent . Thi s  was the ease o f  i ncrea s i ng cowp e a s  o r  

o ther ing red ient s t o  impr o v e  the n ut r it ional v al ue wi tho u t  

a ffec t i n g  t h e  eat i ng qua l i t y  o f  t h e  d i she s . 

( f) Su i tab i l i t y  o f  the d i sh for v i l l ag er s .  Di shes wer e  r ated 

a c cord i ng to the i r  sui t ab i l ity for ho usehol d  and for food v endor use s ;  

for the i r  s i m i l ar i t y  to v i l l ag e  pr e sent food s and cooki n g . 

A panel o f  thr e e  pe r so n s  was u sed to ev al ua t e  eac h d i sh accord ing 

to the 6 f ac to r s and the y s c r eened the 50 i d ea s  down to 25 id ea s . 

The rec i pe s  for the rem a i n i ng 25 id eas were then r e formul ated to 

i ncrea se the l ev el of cowp e a  i n  the r e c i pe a s  muc h a s  po ssib l e .  I f  

c owpea se ed wa s u sed i n  the rec i pe a nd the l ev el could h o t  b e  

i nc re a se d , cowp e a s  i n  a p o wd er for m  wa s add ed to the rec i pe . R e c i pe s  

were a l so improv ed for e a t i n g  qua l i t y  e . g .  m or e  i n g red i e n t s  we r e  ad d ed 

to improv e the f l av our a nd tex tur e o f  the cowpea d i she s . The r e su l t i n g  

r e formul ated d is h  m ight be l ess i n  pro te i n  content t h a n  the un impr o v ed  

r e c i pe . The l ab o r a tor y t a st e  pan el was u s e d  to jud g e  the a c c e pt ab i l i t y  

o f  the cowp e a  d ishe s d ur i n g  the r e formul at i o n . 

Ten v i l l ag e  ho use wiv es from the 

V i l l a g e  were u s e d  for t e st i n g  

U n i v er s i t y  Ex pe r imen t a l  Farm i ng 

t h e  r e fo rmul ated cowpe a d i she s  , 

r anki ng the d ishe s accord ing to the i r  pre fe re n c e s  , a sk i ng o pi n io n  on 

how to im prov ed the cowp e a  d ishe s and for sugge s t i o n s  on the d ishe s  

t hat cou l d  be e a t e n  m or e  fr e quentl y .  

8 . 3  THE SELECT E D  COWPE A  DISHES 

The 25 mai n d ishe s and the 25 snack food s and d esser t s  are sho wn 

i n  Tab l e s  40 and 4 1  w i t h  the i r  pro te i n  con t ent s , se r v ing quan t i t i e s  and 

f r e que n c y of serv ing . 
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Tab l e  4 0 :  Cowpea M a i n  Dis h e s  - P ro t e i n  Content , Prote i n  Contr i b u t i on 
f r om C o wpeas , Se r v ing Q uant i ty and Frequency o f  Serv i n g  

N ame o f  D i sh 

1 .  Cowpe a  spr o u t  curr y  
( K ang P e d  T o  a N gok ) 

2 . C owpea curry ( K an g  P a  Toa Pum ) 
3 . Fr i e d  pork a n d  cowpea ball  

( Tod M u n  Toa ) 
4 .  C owpea and fermented fish hot 

s a uce ( N ampr i g  P l ar a  Toa ) 
5 .  F r i e d  cowpe a sprouts 

( Pad To  a Ngo k ) 
6 .  Seas o n e d  minced beef and cowp e a s  

( Larb N ou) 
7 • Ste a m ed cowp e a s  and bamboo shoot 

( Mog N o r  Ma i T oa ) 
8 .  Stea m e d  fis h ,  c owp e a s  and bamboo 

s hoot ( M og Nor Mai P l a )  
9 .  Seas o n e d  mash e d  cowp e a s (Soop Toa ) 
1 0 . Cowp e a  and f i sh hot s a u ce 

( Pon e P la)  
1 1  . Cowpeas and pumpk i n  hot soup 

( Aom T o a  Pum )  
1 2 . Fried cowpeas and nood l e  

( Pad K imao ) 
1 3 . F r i e d  r i c e  nood l e  and cowpeas 

( Pad Th a i )  
1 4 . Bamboo and cowpeas sp i ced soup 

( Kang N orma i Y an an g )  
1 5 . Soyb ean curd and cowpea sprout 

( Kang j h ud Toa Ngok ) 
1 6 . Nood l e  a n d  cowpea curry 

( Khea w  t eaw k a g k )  
1 7  . Fried  r ic e  w i t h  fermen t ed po r k  

s ausag e a n d  cowpe a s  
( K  ao Pad Sai  K ro k )  

1 8 . Verm i cel l i  i n  cowpe a  cur r y  
( Kanom J een N a mpri g )  

1 9 . Sal ty b a mboo shoot and cowp e a  
s oup ( K a n g  P a l o )  

20 . Cowpe a  and shr i mp hot sa uce 
( N amp r i g  P a o ) 

2 1 . Fried cowpe a s  w i th g i n g e r  and 
pork ( P ad K h i n g  Toa Kub Moo ) 

2 2 . Fr i e d  c owpe a s  and g i n g e r  
( Pad T o a  Kub Khin g ) 

Prot e i n  
C ontent 

% 

7 . 2  

9 . 1  
1 8 . 5 

1 1 . 3 

9 . 8  

1 5 . 7  

6 . 7  

1 0 .  1 

6 .  1 
1 5 . 9  

5 . 3  

8 . 5  

9 . 0  

4 . 6 

4 . 5  

5 . 6  

8 . 9 

3 . 8 

6 . 4  

1 5 . 3  

8 . 0 

8 . 4  

2 3 . Cowp e a s  and pork sausage 1 0 . 7  
( Sai K r og Moo )  

24 . Steamed cowpea curr y ( Hao Mog Toa ) 1 1 . 8 
2 5 . Fr i e d  bamboo s hoot a n d  cowp e a s  6 . 3  

( Pai N o rmai T o a ) 

Pro t e i n  Ser v i ng S e r v ing 
F rom Quantity F requen c y  

C owp e a s  g/per son No . /We e k /  
% Pers o n  

1 9  

3 8  
4 0  

3 5  

6 1  

1 0  

5 4  

3 6  

2 4  
1 5  

3 4  

3 1  

4 1  

6 3 

28  

27  

32  

1 2  

37 

3 1  

6 1  

83  

3 3  

1 8  
4 7  

1 45 

9 8 
3 3  

3 9  

9 9  

8 8  

6 8  

6 8  

6 3  
39 

1 38 

390  

31.!0  

1 20 

1 3 4  

3 4 2  

374 

327 

1 47 

30 

9 5  

7 1  

70 

93 
1 04 

1 4  

2 

3 

2 

3 

3 
2 

2 

1 

1 

l 

1 

1 

1 
1 
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Tab l e  4 1 : Cowpea S n a c ks a n d  Dess e r t s - P ro t e i n  Content , 
P rote i n  Cont r i b ution from Cowpea s , S e r v ing Quant i ty and 
F reque n c y  o f  S e r v ing 

N ame o f  D i sh 

1 .  Fr i e d  cowp e a  p a ste ( K a i  nog K at a )  
2 . Ste a m ed g l u t i nous r i c e  stu ffed 

w ith cowp eas ( K a o  Tom P ad )  
3 .  Fr i e d  b anan a  c o asted w i th cowpea 

b atter ( K loay T od )  
4 .  Fri e d  c owpea c r ust ( K r ob K e rn )  
5 .  Cowp e a  pas t e  c o a ted w i th egg y o l k  

( Med K a noon ) 
6 .  S t eamed sago stu ffed w i th cowpe a s  

( Sago S a i  Toa ) 
7 .  Cowp e a  and s a go pudd i n g  

( Sago T oa Gan g  Boi d ) 
8 .  Cowpea pud d i n g  ( To a  S o u n )  
9 .  Cowpe a s  wr a p p ed i n  gl u t i nous r i ce 

d ough ( Toa P a b )  
1 0 . Cowp e a  sweet p a ste ( To a  Pum Guan ) 
1 1 . Fr i e d  cowp e a  ( Toa P um Tod ) 
1 2 . Wr a p p ed and f r ied cowp e a  sna c k  

( Fried P our P i a l )  
1 3 . St e a m ed cowp e a  cus t a r d  

( Sun ka y a  toa ) 
1 4 . Stu ffed c o wp ea d um p l in g  

( Boe L o i  Toa ) 
1 5 . C re am puff stuffed with cowpea s  

( crea m  pu ff )  
1 6 . Fr i e d  chine s e  ball  

( Sa l a p a o  Sai T oa )  
1 7 .  Bak e d  cowpe a  c usta r d  

( Khanom Moa K a n g )  
1 8  . Fr i e d  c owp e a s  stuffed i n  wheat 

Toa ) 
d ough ( P an S i b )  

1 9 . Cowpea pie ( P ie 
2 0 .  Cowp e a  dou g h n ut 
2 1 . Cowp ea stu ffed 

( D ough n u t  Toa ) 
nood l e  

( Kao T a ew Lor d ) 
2 2 . Bo i l e d  s weet g l u t i n o u s  

a n d  cowpe a s  ( K h a o  N i a g  
2 3 . Fr i ed cowp e a s  and por k  

( Khanom Pung N a  Moo ) 

r i ce 
P ia g ) 
sand w i c h  

2 4 . Roasted cowpe a s  stuffed i n  
g luti n o u s  rice ( K ao N i a g  P i n g )  

2 5 . Stea m ed cowp e a s  stu f fe d  i n  
g l uti n o u s r i c e  f l o ur ( K a n om T e i n )  

Prot e i n  Pro t e i n  Ser v i n g  S e r v i n g  
C onten t  F rom Q u an t i t y  F r e qu e n c y  

$ Cowp e a s  g/pe r s o n  No . /We e k /  

5 . 5 
3 . 4  

2 . 7  

6 . 8  
4 . 8  

3 . 8  

2 . 8 

2 . 7  
5 . 8 

3 . 1  
1 1 . 2  

8 . 5 

5 . 0 

2 . 7  

6 . 1  

5 . 7  

4 . 2  

7 . 2 

5 . 2  
6 . 9 
6 . 3  

2 . 0  

7 . 9  

2 . 3  

2 . 9  

% Per s o n  

8 7  
3 5 

25 

3 5  
5 2  

8 0  

6 4  

8 0  
5 0  

6 2  
9 0  
4 0  

4 8  

3 9  

6 0  

3 6  

8 6  

4 8 

43 
4 6  
4 6  

62 

3 8  

4 8  

5 3  

75 
60 

6 5  

6 0  
6 0  

7 0  

1 3 0  

1 5 0 
1 2 0  

1 00 
4 0  
50 

70 

1 50 

40 

80 

80 

1 00 

5 0  
9 0  

1 0 0 

1 5 0  

1 2 8  

60 

6 0  

7 
3 

7 

3 
3 

4 

3 

4 
3 

1 
1 

2 

3 

1 
2 
2 

3 

2 

4 

1 
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These d ishes wer e  e v al u at ed and sc reened , b y  a panel o f  3 p e r so n s  

( see Appe nd ix 6 ) .  D i s h e s  wer e  d ro pped i f  the y wer e  ex pen s i v e ,  

d iffi c ul t to coo k , d iffi c ul t to f i nd i ng red i e n t s , the rec i pe could n o t  

be impro v ed o r  w a s  not sui t ab l e  f o r  the v i l l ag er s '  u s e  or l o w  i n  

prote i n  content . D i she s n umber 1 -1 4  i n  the m a i n  d i sh c ategory wer e  

k e pt and d ishes n um bered 1 5-25 w e r e  dro pped . In the sn a c k  and d e s s e r t  

c at egor y ,  n umber s 1 -1 1 w e r e  ke pt and n um b e r s  12 -2 5  wer e  d ro pped . Thi s  

m ad e  u p  the total n umber o f  25 d i she s .  

The rec i pe s  o f  these 25 co wpea d is h e s  wer e  re formul ated . Pum pki n 

w a s  used to repl a c e  bamboo shoot i n  the m a i n  d i sh rec i pe n um ber 1 4  

( bam boo shoot and cowp e a s  spi c ed so up) and the n am e  o f  the d ish wa s 

c hanged i n to pum pk i n  and cowpe a s  spic ed so up . The d i she s we r e  then 

j ud ged by 10  v il l agers for acc e pt ab il it y and they wer e  ran ked a c cord ing 

t o  pre fe r ence . The prote i n  con tent and pro te i n  contr i b ut i o n  b y  cowp e a  

i n  eac h d is h  and t h e  prefe r ence ran ki ng a r e  shown i n  Tab l es 42 a n d  4 3 . 

Tabl e 4 2 :  Se l e c ted C owpea M a i n  Di shes- The i r  Prot e i n  Con tent , 
P rote i n  Contr i b u t i on from Cowpea s  and Preference R a n k i ng 

N ame o f  D i sh Pro t e i n  Prote i n P r e ference 
Content Contri- R an k i n g  

% buti on 
f rom 
C owpe a s  

% 

1 .  Se a s o ned m i n c e d  bee f a n d  cowp e a s  1 5 . 7  1 5 . 8  1 
2 .  Fr i e d  pork a n d  cowp e a  b a l l  1 3 . 8  4 1 . 0 3 
3 .  Cowp e a  and fi s h  hot s a u ce 8 . 7  22 . 7  1 0  
4 • Cowp ea and fe r ment e d  f i sh h o t  sauce 8 . 5 3 4 . 8  1 4  
5 .  Fr i e d  cowp e a  s prou t s  8 . 2 7 0 . 1  1 2  
6 .  Fr i e d  rice nood le and c o wpeas 7 . 3  4 7 . 6  5 

7 . Fri ed cowpea s  a nd nood l e  6 . 8 42 . 6  4 
8 . Se a s o ned m a s h ed cowp e a s  5 . 4  7 1 . 9  8 
9 . U:>wp ea curr y  5 .  1 3 6. 4  1 1  
1 O . St e a med fi s h , cowp e a s and b amboo shoo t  4 . 9  3 4 . 9 7 
1 1 . U:>wp ea spro u t  cur r y  4 . 7  2 9 . 4  2 
1 2 .  Cowp eas and pu mpk i n  h o t  soup 3 . 8  3 3 . 8  1 3  
1 3 . St e a med cowp e a s  and b a mboo shoot 3 . 5  6 3 . 5  9 
1 4 . P um pk in and cowp e a s  s p i ce d  s o up 3 . 3  7 9 . 1  5 
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Tab l e  4 3 :  S e l ected C owpea D e s s e r t s  and Snacks - T he i r  Protei n  
C onten t ,  Pro te i n  Con t r i buti o n  from Cowpeas and 
P re fe r e n c e  Ra n k i n g  

N ame o f  D i sh Prote i n  Pr o t e i n  P r e feren c e  
Con tent Con t r i - R an k i n g  

1 . Fr i e d  cowpe a  p aste 

2 . Stea m ed gl u t i n ous r i c e  s tu f f e d  with 
c owpe a s . 

3 .  F r i ed banana coa t e d  with cowpea batter 
4 .  Fr i e d  cowp e a  c rust 
5 . Cowpe a  past e  c o a t ed w i t h  e gg y o l k  
6 .  St e a m ed s a g o  stuffed w i th cowp e a s  
7 . Cowp e a  and s a go pud d i n g  
8 . Cowp e a  pud d in g  
9 .  Cowp e as wr a pp ed in g l u t i nous r i ce dou g h  
1 0 . Cowp e a  swe et paste 
1 1  . Fr ie d  cowpea 

% b ution 

5 .  1 
4 . 2  

3 . 7 
7 . 5  
5 . 9 
2 . 8  
3 . 4  
3 . 6  
7 . 6  
4 . 4  

1 0 . 3 

From 
Cowp e a s  

% 

8 6 . 7  
4 9 . 2  

6 3 . 0  
4 8 . 4  
5 3 . 8  
8 1 . 5  
8 0 . 7  
7 3 . 8 
7 1 . 9  
7 1 . 5 
94 . 7  

6 
1 1  

7 
5 
1 
8 
4 
2 
9 
3 

1 0  

A l l  o f  the 25 d is h e s  we r e  a c c e pt ed b y  the ten v il l ag er s  and the y 

s uggested some a d d itional main d i she s .  Two o f  the se main d i shes we r e  

a d d ed  to the l ist b ec ause the y  we r e  common l y e aten . One o f  the se t wo 

d ishe s wa s seasoned minced f i sh and cowpea s  wh i c h  w a s  s im il ar to the 

s e a sone d  m inced b ee f  and c o wpea s  but fi s h  had bee n  u sed i n st e ad o f  

b ee f .  Ano ther one was sea soned g r a t ed b am boo shoot and cowpe a s , the 

r e c ipe wa s sim il ar to stea m ed cowpe a s  and b am boo s hoo t but the d is h  w a s  

b o i l ed i n stead o f  s te am ed . The se t wo d is h e s  were then i nc l ud ed i n  t h e  

l is t  o f  the main d i s h e s . The two nood l e  d i she s - fr i ed cowp e a s  and 

n ood l e , fr i ed r i c e  nood l e  and cowp e a s  - a l tho ug h  t h e y  we r e  r a n ke d  h i g h  

i n  the pr e ference , wer e  n o t  i nc l ud ed i n  t h e  l in e a r  progr amm ing b ec au s e  

t h e y  w e r e  l ess fre quent l y c on sum ed ; ea c h  o n e  was a compl ete m e a l  b y  

i t se l f and was no t eaten wi t h  g l ut i no us r i c e  and wa s ther e fo r e  eaten 

l es s  fre quentl y .  The ten v il l ag e r s  d id not sug g e s t  any a d d i t i o n a l  

s n a c ks a n d  d esse r t s . The e l ev en sn a c ks and d es se r t s  i n  Tab l e  4 3  w e r e  

u sed for fu r ther d ev el o pm en t . 
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8 . 4  T H E  FORM ULATI ON OF C OWPEA DISHES BY L I NEAR PROGRAMMING 

Furth e r  formul a t ion research on the 25 cowpea d i she s wa s c o nd uc te d  

u s i ng l in e a r  prog r amming . L i n e a r  prog r amm ing r un s  we re m ad e  for e a c h  

d ish ; t h e  obj ec t i v e  fun c tion wa s prote i n  m ax im is a t i on . A t  the s a m e  

t ime i t  w a s  u sed to c alc ul a t e  the c o n t ent o f  25 nutr i e n t s  a n d  the c o s t  

o f  each d i sh . A m athem at i c al prog ramming sys t em - TEM PO o n  a Bu r r o ug hs 

B 7700 / B6700 comput e r  s ys t em was used for comput i ng the l in e a r  

programm ing . The re wer e  two par ts t o  the l in e a r  prog r amm ing the 

o r g an i s a t io n  of d at a  for the formul ation and the r un n i ng of the TEM PO 

p r og ramm e .  

8 . 4 .  1 Organ i sa t ion o f  Dat a  For the Formul at ion 

The fol lowi ng d at a  we r e  c o l l ec ted for i n pu t  i n  t h e  TEM PO 

prog ramm e :  rec i pe acce pt ab i l i t y  and i ng r ed i e n t s , c o st o f  i n g red i en t s , 

t he 26 n ut r ient c om po s i t i on o f  e a c h  ing re d i e n t  used i n  the r e c i pe . 

R e c i pe s : I t  was impor t a n t  that l im it s  on ingred i e n t s  used i n  the 

rec i pe be set for the sel e c t i o n  of the m ax im um pro te i n  content rec i pe . 

The lowe r l im i t  w a s  set to e n su r e  that the i n g red ient woul d b e  i n c l u d ed 

i n  the r e c i pe at l ea s t  at the m in im um l ev el . The m ax imum l ev el o f  a l l  

i ng red i e n t s  wa s s e t  to pr e v ent the se l ec t i on o f  e x c e s s  quan t i t i e s  o f  

h i gh pro te i n  ing red i e n t s . There fo re the l owe r and u ppe r l im it s  wer e  

s et i n  t h e  range t h a t  wo ul d prod uce a n  acce pt ab l e  rec i pe . The se l im it s  

were ob t a i ned b y  cooki n g  e x pe r i m en t s . The we ight o f  ing red i en t s  u se d  

i n  the r e c i pe wa s p r e se n t ed a s  the we i ght o f  ed ib l e  por t ion and the 

to tal we i g ht o f  the rec ipe , not i n c l ud i ng water , e qua l l ed 1 00 g .  

R e c ipe s a n d  the l im its o f  i n g red i e n t s  are pr e se nted i n  Appe nd i x  6 (T ab l e 

6 . 2 ) • •  Li st o f  food ra w m at er i al s  used i n  the formul ation o f  cowp e a  

d ishe s i s  shown i n  Appe n d i x  7 • 

Co st : C o sts o f  i n g r ed i e n t s  pur c hased i n  Khon Ka e n  m ar ket i n  1 97 8  

w e re u s e d  for the c a l cul a t ion o f  c o st per 1 00 g ed ib l e  por t i o n . The 

percen t a g e o f  ed ib l e  por t io n  o f  r a w  m ater i al s  used i n  the c a l cul a t i o n  

w a s  obt a i ned from FAO ( 1 972 ) foo d  compo s i t ion t ab l es a n d  from a c t u a l  

m ea su re m ent . C o s t s  o f  i ng r ed i e n t s  are sho wn i n  Ap pend i x  1 8 . 

N ut r i e n t s :  the 26 nut r i e n t  compo s i t ion o f  a 100  g ed ibl e  por t i o n  

o f  eac h i n g red i e n t  u s ed i n  t h e  rec i pe s  was r e qu i r ed . The 26 n ut r i e n t s  

a n d  the i r  u n i ts we r e : e n e r g y  ( kc al ) , d ig estib l e  prote i n  ( g) ,  f a t  ( g) ,  

d ie tar y f i b re ( g) ,  c al c i um ( mg) , pho spho r us ( mg ) , i ro n  ( mg) , v it am i n  C 
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( mg) , v it am i n  A ( IU ) , thiam i n e  ( mg ) , r ib o fl av in ( mg ) , n ia c i n  ( mg ) , 

v itam in B6 ( mg ) , v itam in B 1 2  ymg ) , pantothe n i c  a c id ( mg ) , fol ic ac id 

�) and ten e ss e n t i al am i n o  a c i d s :  i so l euc ine , l euc i n e , l ys i ne , 

m ethion i ne , c ys t e i ne ,  phe n yl al an i ne , t yr o s i ne , threon i ne , t r yp t o phane 

and v al i n e  i n  mg . The y  are pre sen t ed i n  Append ix 1 8 . The d ig est ib l e  

prote i n  w a s  cal c u l ated b y  mul t i pl yi n g  the total prote i n  w i th a 

correct i on fac to r  - the coe ffi c ie n t  o f  pro te i n  d ig es t ib i l i t y .  The 

c oe ffi c i e n t  o f  p r o te i n  d ig e stib i l i t y  of the Atwa t e r  Sys t em ( FAO/ WHO , 

1 973 ) wa s used i n  whi c h  the coe ff i c ient o f  d igest ib i l i t y  o f  e g g  and 

m ea t  prod uc ts wa s 9 7 % ,  f r ui t  85 % ,  l eg um e s  7 8 % ,  v eg et ab l es 65 -7 4 % ,  

c ereal s 8 4 -98 % .  Most o f  the data for d ie t a r y  fibre con t e n t  i n  food 

i ng red i e n t s  wa s ob ta ined fr om P a ul and South g a t e  ( 1 97 8 ) .  The d ie t a r y  

f ibre i n  the unc omm on v e g e t ab l es u sed i n  t h e  rec i pe s  were est im ated and 

the crud e fibre con t ents o f  s im i l ar v eg et ab l es we re u sed as the b as i s  

for the e s t imat ion . Mos t  o f  the e n e rg y ,  prote i n , fat , m in e r a l  and 

v it am i n  d at a  we r e  obta i n ed from FAO ( 1 972 ) ,  the am i no a c id s  from FAO 

( 1 970 ) .  The n ut r i ents a nd am ino a c id con tents o f  the ing red ien t s  that 

could not be fo und i n  FAO ( 1 972 ) and FAO ( 1 97 0 ) wer e  ob t a i n ed from P a ul 

and So ut h g at e  ( 1 978 ) and Di v is ion o f  N u t r i t ion ( 1 97 0 ) .  Fo l ic a c id 

c ontent o f  som e v eg etab l es wa s ob t a i ned fr om data o f  Kum azawa et al  

( 1 974 ) .  



1 08 

8 .  4 .  2 T EM PO I n pu t  Data Preea ration ( Bu r r o ufihS CorE,?r at i on , 1 97 5 ) 

I n put d at a  for TEM PO 

C OLUMNS , RHS ,  RANGES a nd 

followi n g  manne r :  

i s  d iv id ed i nto f i v e 

BOUNDS .  I n put d at a  is 

sec t i on s :  

p r e pa r ed 

R OW S ,  

i n  the 

( a ) R OW S :  The ROW S sec t i on n am e s  e a c h  row a nd ind i c at e s  wh e ther 

t he row a c t i v i t y  i s  to be l es s  tha n  ( L ) ,  g reater than ( G ) ,  

o r  equal to ( E ) the r ig ht h and s i d e  e l em en t . 

The act i v i t y  i s  

� A ij X j 
J 

Obj ec t i v e  rows a r e  d efined a s  non comput a t i o n  rows ( N ) .  

( b) C OLUMNS : The COLUM NS sec t i on n am e s  each col umn and i nd i c a t e s  the 

( c) R H S : 

n o n ze r o  e l ement s  o f  the m at r i x . 

The RHS sec t i on n am es the r ig ht hand s i d e ( s )  and 

i nd icate s  the non ze r o  el em en t s  of the matr i x . 

( d) RANGE S : The RANGES s e c t i on spe c i f i e s  the d iffe r en c e  o f  the u ppe r 

a nd lowe r l im i t s  o f  the r o w  a c t i v i t y .  

( e) BOUNDS : The BOUNDS s e c t i on s pe c i f i e s  uppe r  and l owe r co l umn 

bound s .  

The i n pu t  d at a  for the prote i n  max im i s a t i on formul at ion o f  the 

cowpe a r e c i pe s  wa s prepa r ed on c a r d s for the comput e r  to read and 

proce s s . Nutr i e n t s , c o s t s  and we i g hts we r e  put i n  the ROW s e c t io n , 

food i n g red ien t s  i n  COLUM NS and i ng r ed ient l im i t s  i n  the BOUNDS 

section . RHS s e c t i on wa s n eed ed for the pro b l em con str a i n t s  and for 

TEMPO to set up the prob l em .  RHS o f  e ne rg y ,  wei g ht and cost we re set 

in thi s prob l em . N am e  of n ut r i e n t s  a nd i n g red ient s pun c hed on c ar d s in 

the ROW S a nd COLU M NS sec t i on s we r e  an ab b r e v iat ion of the G l phab � t i c  

l etter s ,  n o t  more than 8 l et t er s . T h e  d at a  card s for nutr i e n t s  and 

we ights of the i n g red ien t s  were pun c hed in the fol l owing form : 

COWPEASD 

C OWPEASD 

CCWPE ASD 

C OW PEASD 

CAL 

PROT 

C OST 

WT 

3 2 1  

1 9. 20 

0 . 40 

1 . 0  

C OWPEAS D = cowp e a  seed , C A L  = ene rg y ,  PROT = pro te i n  

W T  = we i g ht , un i t  wei g ht = 1 00 g 

The rec i pe wa s pre pa red i n  the BOUNDS sec tion wi th u pper and l ower 

l im it r a ng e s  o f  e a c h  i ng re d i en t . 
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8 . 4 . 3 The Problem Sol ut ion 

For TEM PO t o  d ev el o p  a prob l em sol ut io n , two i n put f i l e s  are 

n ecessa r y .  

( a) C A R D :  Th i s  fil e con t a i n s  t h e  con t r o l  prog ram . 

( b) CAR D I N  Th i s fi l e  con t a i n s  the p r ob l em d at a . 

The c o n t r o l  pr o g r am wa s set a s  fol lo ws : 

Z NAM E 

Z DATA 

IN PUT 

BCOOUT 

: " COWPEA 7 "  

= " COWPEA 7 "  

Z OBJ = "PR OT "  

Z RH S  = " RHS 1 " 

ZBNDST = " BNDST " 

SETUP ( MA X )  

P R IMAL 

OUT PUT 

EXIT 

The TEM PO p ro c ed ure - P R IMA L  - us e d  the rev ised s i m pl ex method and 

prod uc t form o f  the inv e r se to ob ta i n  the o pt imal s o l ut i o n  to  the 

L i near Prog ramm ing prob l em .  The 25 pr o te i n  m ax im i se d  rec i pe prob l em s  

were o pt im ised . 

I n crem ental red uc t i on i n  c o st was al so m ad e  for eac h d is h  t o  

prov id e al tern a t i v e  lower pro t e i n  rec i pe s .  Th i s w a s  d on e  b y  u s i n g  the 

POST O PT I M AL A NA LYS IS - P A R RHS o f  the TEM PO p r o c ed ur e . PARRHS 

proced u r e  per form s par am etr i c  prog ramm i n g  on the r ight hand sid e .  

PARRHS i s  u sed po st- opt i m al l y  t o  ex am in e  a ser i e s  o f  r e l a t ed prob l em s  

b y  repl a c ing the or iginal r ight hand sid e ( co st )  b y  the r i ght hand s i d e  

p l us a m ul ti pl e o f  the change col um n .  The mul ti pl e  i s  t h e  par am eter  Z 

· PARAM . E a c h  v al ue o f  the pa r am et e r  d e fi n e s  a d i f fe r e n t  prob l em . 

PARRHS d et e rm in e s  a ser i e s  o f  so l ut io n s  b y  i n c rea s i n g  Z PA R AM from ze r o  

to  a spe c i f i ed max imum . A c o st p a r ameter was set a t  a 0 . 2  i nterv al  and 

the max imum a t  1 . 0 . That i s  the cost in the or i g i n al r ig ht hand s i d e 

w a s  red u c ed by a u n it of 0 . 2  mul t i pl y  the or i g in a l  cost . I f  the 

s o l ut i o n  could n o t  be ob ta i ned wi t h i n  the 0 . 2 i n t e rv al o f  paramete r , 

then the p a r amet e r  was cha n g ed to 0 . 1 i nt e rv al i n s t ead o f  0 . 2 . 
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8 .  5 THE EVA LU ATION OF THE COM PUTERISE D REC I P E S  

The prot e i n  con t e n t , the co st , t h e  form a n d  quant i t y  o f  cowpe a s  

u sed i n  the  prote i n  max im i sed r ec i pe s  o f  the  25 rec ipe s a r e  shown i n  

T a bles  44 and 4 5 . The 26 nutr i e n t s  and r e c i pe s  o f  t he pr o t e i n  

m ax im i s ed cowp e a  d ishes  ob ta i n ed from t h e  l inear  prog ramm i n g  are  shown 

in Appe nd i x  8 and the po st  opt im al anal ys i s  are shown in Append i x  2 0 .  

The cowp e a s  used in the 25 rec i pe s  were in 6 forms as fo l lo ws ; whol e 

s e ed , yo ung pod , d ehul l ed seed , s pro ut , powd er ( roast ed and groun d )  and 

flour . 

T able  44 : Cowpea Ma in D i shes - P ro t e i n  Content ,  Cost , Form and 
Q uant i t y  o f  Cowpeas U s e d  in the P r ot e i n  Max im i sed 
R ecpi e s  

N arne o f  Dish P rote i n  Cost/ Form o f  C owpeas  
C onten t  1 00 g  

S easoned m inced 
f i sh and c o wpe a s  

Seasoned minced 
beef and cowpe a s  

Fried pork and 
c owpea b a l l 

C o wpea a n d  f i sh 
hot  sau c e  

Cowpea and fermente d  
f i sh ho t  s a uce 

C owpe a sp rout c u r r y  
F r ied cowpea sp ro u t s  
S teaned f ish , c owpeas 

and bamboo sho o t  
Cowpea c urry 
S eason ed  mashed 

cowpe a s  
Seasoned gra ted  

b amboo s h oo t  
a n d  cowp e a s  

St e amed cowpeas and 
b amboo sh oot 

P u mpki n and cowpe a s  
sp ice d  s o up 

Cowpeas a n d  pumpk i n  
hot sou p  

% Bahts 

1 4 . 68 

1 4 . 0 1 

1 0 . 9 1 

9 .  1 3  

8 . l-1 9 

5 . 86 
5 . 27 
5 .  1 8  

5 . 00 
4 . 88 

4 .  1 8  

3 . 72 

3 . 68 

3 . 57 

4 . 47 

2 . 38 

1 . 3 9 

1 .  54 

0 . 95 

1 .  1 3  
0 . 55 
1 .  06  

0 . 64 
0 . 6 7  

0 . 7 9 

0 . 62 

0 . 28 

0 . 7 1  

P owde r *  a nd who l e  s eed 

P owd er and who l e  seed 

Whol e  seed 

P owd er 

P owd er 

Sprout 
Sprout 
Who l e  Seed 

Whole  s e e d  and pod 
P od , powd er , wh o l e  seed 

Whol e s e ed 

Whole  seed  

Whol e se ed  and powd er 

Whol e  s e ed 

Qu a n t it. y  o f  
Cowp e a s  Used 
i n  R ec ipe  
( g/ 1  O O g  
( i n g r ed ien t )  

8 . 1 , 4 . 1  

8 . 1 , 4 . 1  

2 6 . 1 

9 . 7  

1 4 . 7 

25 . 0  
70 . 0  

8 . 3  

7 . 3 , 6 . 9  
6 0 . 1 • 5 .  4 .  4 .  8 

1 0 . 3  

1 0 . 3  

1 2 . 7 , 1 . 7 

5 . 8  

* Cowp e a  powde r  was mad e by r o a s t i ng the  b ean and  g r i nd i n g  t h e  powd e r .  
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Tabl e  4 5 : C o wpea D e s s er t s  and  Sna ck s  - P ro t e i n  Cont ent , C o s t , 
F orm and Quan t i t y  o f  C o wpeas U sed i n  the Pro t e i n  
M a x im i s e d  Rec ipes 

N ame of D i sh P rote i n  Cost/  F orm o f  Cowpe as  Qua nt i ty of  
Conte n t  1 00 g  Cowpe a s  Used  

i n  R e c ipe 
% Bahts  ( g/ 1 0 0 g  

( i n g redie n t ) 

F r ied cowpea 8 . 7 1  0 . 52 D ehu l l e d  seed 28 . 5  
C owpe a p a s te coa t ed 6 . 97 0 . 8 1  Dehu l led  seed 1 0 . 3  

w i th egg y o lk 
F r ied cowpea cr ust  6 . 78 0 . 7 5  F lou r *  1 6 . 3  
C owpe a s  w rapped i n  6 . 08 0 . 9 5  D ehu l l e d  seed 1 1 . 4 

g l uti n o u s  rice  do ugh 
S t eamed g l utinous rice 5 . 4 6  0 . 59 Whol e  seed 1 3 .  1 

s tuffe d  w i th cowp e a s  
C owpea s w e et pa s t e  4 . 9 1  0 . 82 D ehu l l e d  seed 5 . 9  
F r ied  c o wpea pa s t e  4 . 4 3 1 .  0 3  D ehu l l ed seed 1 3 . 0  
C owpea a n d  sago 3 . 76 0 . 43 Whole seed 1 3 . 2 

p ud d i n g  
F r i e d  b anana c o ated 3 .  72 0 . 62 f l o u r  1 1 .  4 

w i th cowp ea bat t e r  
S t e amed sago 3 . 1 8  0 . 94 D ehu l l ed seed 8 .  1 

s tuffed w i th cowp e a s  
C owpea pu d d ing 2 . 9 1 0 . 39 D ehul l e d  seed 6 . 6  

* Cowp e a  flour was  mad e  b y  roa s t i ng the be a n  in  low hea t  for 1 5  m i n s . , 
r o ugh l y g rind i n g  and s e p a r at i n g  the hu l l  by hand wi nnowi n g , then 
g ri nd i n g  the dehu l led s e ed with stone mor t a r  into fine powd er and 
s e i v i n g  through 80-1 0 0  mesh s i e v e .  

The com pute r i sed rec i pe s  o f  max imum pr o t e i n  we re tested for 

a c cept ab i l ity . Ten  Nor th e a s t e r n  panel i s t s  wer e  a s ked to j ud g e  the 

accept ab i l ity  of each d ish  on  a 7 - po int  hed o n i c  scal e and to comment on 

pal atab i l i t y .  Wh e r e  impr o v ement i n  pa l atab il ity  was  con s i d ered 

n ecessa r y ,  the comment s f r om the t a s t e  panel  we re u sed to sel ec t mor e 

a ccept ab l e ,  rec i pe s  from the pa r a m etr i c  co st formul ation . The se 

r ec ipe s we re then r ea d j us t ed i f  the r e  wa s a n y  im prov em e n t  i n  

pal atab i l ity  n e ed ed . The 26 n ut r i en t s  we r e  then recal c ul ated for t he 

r e ad j us t ed rec i pe s . The a c c e pt ab i l ity  o f  the prote i n  max im i sed rec i pe s  

j ud g ed b y  a 1 0  member N o r the a s t e r n  t a s t e  panel i s  sho wn i n  Tab l e  4 6 .  
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T able 4 6 : Th e A ccept a b i l i ty o f  the P r o t e i n  M a x im i se d  Cowpea Rec ipe s  
( Mean S cores o f  1 0  Member Tas t e  Pan e l  o f  V i l l ager s )  

N ame o f  D i sh A ccept a b i l i t y  N am e  o f  D i sh 
S core *  

Accept ab i l i t y  
Scor e *  

M ain D i s h es 

S easone d  m ince d  f i sh 
and cowpe a s  

S e a soned m i nc ed bee f 
a n d  cowp e as 

F ried por k  an:i cowpea ba l l  
C owpe a a n d  fish h o t  sau c e  

C owpe a a n d  fermen t ed 
f i sh ho t s auce 

C owpe a  s prout c u rry 
F r ied co wpea sprouts 
S teamed fish , c o wpea s  and 

b amboo shoot 
C o wpea c u rry 
S easone d  mash ed cowpeas 
S easo n e d  g rated b amboo 

shoot and cowpeas 
S teaned c owpe a s  and  

b amboo shoot 

5 . 7  

5 . 7 

4 . 8 
5 . 9  

5 . 5  

5 . 0  
4 . 2  
4 . 6  

4 . 8  
4 . 2  
4 . 0  

4 . 3  

P umpk i n  and  cowpea s  spi ced 4 . 8 
soup 

Cowpea s a nd pum pk i n  hot soup 5 . 4  

* hedo n i c  score ( 7  = like  v ery mu c h ,  

Snacks and De sserts  

F r i e d  cowpe a s 4 . 6  

C owpe a  paste coated 5 . 8  
w i th egg yo l k  

F r ied cowpea crust  5 . 9  
C owpe a s  wrapped i n  5 . 2  

g l ut inous r i ce dough 
S t ea m ed g l u t i nous r i ce 5 . 4  

s tuffed w i th cowpea s  
C owpea sweet pas t e  5 . 7  
F r i e d  cowpea past e  5 . 2  
C owpe a  and sago pudd i n g  5 . 0  

F r i ed bana n a  coat e d  5 . 8  
w i th cowpea bat t e r  

S t eamed s a go stu ffed wi th 4 . 5  
cowp e a s  

C owpe a  pudd i n g  5 . 4  

= d i sl ike v ery much)  

One  d ish of  the 25  dishes was l ess accept ab l e .  Th i s  d ish wa s 

" season ed grated b amboo shoot and cowpea s 11 a s  the d ish was too thi c k ,  

m or e  wat e r  need ed to be add ed . The t a s t e  panel al so comm en t ed on t wo 

d ishe s - " steam ed fish c o wpeas and b amboo shoot and " st e am ed cowpe a s  

a nd b am boo shoo t " . The re  w a s  too m uc h  shal lot , g al an g al a n d  l em on 

g ra ss . The rec i pe s  o f  the se two d i she s from the po st o pt imal  anal ys i s  

h ad less shal lot , g al an g al and l em on g ra s s ,  and s o  t h e y  then wer e  

c ho se n t o  repl ace the pro t e i n  max im ised rec i pe s . T h e  t a s t e , pane l  

r ecommend ed a m or e  so ur t a s t e  for " se a so n ed m ince bee f and cowpea s " ; 

m ore wa t e r  need ed to be ad d ed to " se a soned m in c ed fi sh and cowpe as" ; 

a nd to 11 fr i ed po r k  and cowpe a b al l "  i n  the m ai n  d ishe s .  

For the s n a c ks and d esser t s , the t a ste  panel recomm end ed a 

r ed uc tion i n  the qua n t i t y  o f  shal l o t  i n  the rec i pe s  and that m or e  wa ter  

b e  added t o  " cowpe a  and sago pud d i n g "  and " co wpea p ud d i n g " . I t  wa s 
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a l so not i c ed dur i ng the coo king tha t  m or e  w a t e r  need ed to be a dd ed in 

the rec i pe s  of " co wpea paste coat ed wi th e g g  yolk" , " st eam ed glut i nous 

r ice stuffed wi th cowpe a s 11 and 11 co wp e a  s we et paste" as wa t e r  ev a po r at ed 

o ut d ur i ng the cooking . More o i l  wa s ab sor bed d ur i ng the fr ying o f  

" fr ied b an ana c o a t ed wi th cowpea b a t t er " . The rec ipe s  o f  the se d ishe s 

were re ad j usted and the n u t r i ent cont en t s  and costs then r ec a l c ul ated 

a nd the y a r e  pre sen t ed in Ap pend i x  8 .  

The d ev el o ped cowp e a  d i she s wer e  f i n al l y  p r e pa r ed for the 

housewi v es and food vend o r s . A r e c i pe book wa s pr e pa red ( H om e  

P rocessed Leg um e  Pr oj e c t  ( Th a i l and ) , 1 98 1  A p pend i x  1 7 ) . The rec i pe s  

we re pre pa r ed for a 5 -6  p er so n  se rv ing qua nt i t y .  P i c tur e s  o f  the se 25 

cowpe a d i shes a r e  shown i n  Figur e 8 .  The i ng red ients u sed i n  rec i pe s  

were i n  t wo un i t s : we i g ht i n  g and Tha i  v i l l ag e  m ea sur e s .  The 

anal yse s o f  pro te i n ,  c r ud e  fibr e , f a t , a sh and energ y content we r e  m ad e  

for eac h  d ish and pr e sented i n  the rec i pe boo k . It w a s  a l so s u ggested 

that oth e r  l egum e s  suc h a s  mungb e a n s ,  b l ac kbean s and local cowpe a s  

c o uld be u sed i n  these cowp e a  rec i pe s .  



1 .  Cowpea  Curry  2 .  Cowpea  Spr o ut Cur r y  

(Kang  P ed Toa Pum )  (Kan g  Ped Toa Ngok)  

3 .  Pumpki n a nd Co wpe as Spi ce Soup 5 . Se a soned Ma shed Cowpeas 

(Kang Fugtong Toa )  (Soo p Toa )  

14 .  Cowpe as and Pumpki n Hot Soup 

( Aom To a Pum ) 

6 .  Season ed Gra t ed Bamboo Shoot 
and Cowpe a s  

( Soop Nor Ma i )  

7 .  Fr i ed Por k  
a nd Cowpe a Bal l  

(Tod Jvlun To a )  

Fi g ur e  8 :  Photog ra ph s  of the 25 Cowpea  Di shes  
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Fi g u r e  8 ( Co n t . )  

8 . C o wp e a a n d  Fe rm e n t ed F i s h  Ho t Sauce 

( N a m pr i g  P l a ra To a )  

9 .  Co wpe a a n d  Fi s h  Hot Sa u c e  1 0 .  Fr i ed C o hTe a S p r o ut s 

( Po n e  Pl a )  ( P a d  Toa N g o k )  

1 1 .  Seaso n ed t1i n c e d  Be e f a n d  Co wp e o s  

1 2 .  Se a so n ed Mi n ce d  Fi s h  

a nd Co wp e a s  

( L a r b  Pl a )  

b N o u )  

1 3 . s teamed Cowpe a s  

a n d  Bam boo Sho o t  

( Mo g No r Ma i Toa ) 



1 15 



Fi g ure 8 ( Co n t . )  

1 4 .  St e am ed Fi sh , C o wp e as 

a n d  Bam boo S'loo t 

( Mog N o r  Ma i  P l a )  

1 6 . Fri ed Ba nana Coa ted 
wi th Co wp e a  Ba t t e r 

( K loy To d )  

1 8 .  Fr ied Cowpe a Pa s te 

( K a i  Nog K a t a ) 

1 5 .  Fr i ed Cowpe a Cr u st 

( K r o b  Kern )  

1 7 .  S t eamed Gl uti no u s  Ri c e  
St u f fe d  wi th Cowp e as 

( K a o  Tom Pad ) 

1 9 . Co wpe a Pud d i ng 

( Toa So un )  
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Fi g ur e  8 ( Co n t . ) 

2 0 .  Co wp e a s  Wra pped i n  
G l uti no u s  Ri c e  Doug h 

( To a  Pab ) 

2 2 . Fr ied Cowpe a 

( To a  Pum Tod )  

2ll . Cowpe a a nd Sag o  Pud d i ng 

( Sago T o a  Ga n g  Ec id ) 

2 1 . C o wp e a  Swe et Pa s t e  

(Toa Pum G u a n )  

2 3 .  Cowpe a Pa ste Coa t ed 
wi th Egg Yo l k  

( Me d  K a noon ) 

2 5 . S teamed Sag o  St uf fe d  
wi t h  Cowpe aS 

(S a g o Sa i  Toa ) 
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9 .  ME N U  P LAN N I NG BY L I N E AR P R OGRAMM I N G 

The cowp e a  d ishe s d ev el oped for max im ised pro te i n  cont e n t  wer e  pl ann ed 

to inc r e a s e  the pro t e i n  in the d ie t  o f  the Northea s t er n  v il l ag er s .  

The se h i g h  prote i n  supp l em en ta r y  cowp e a  d ishe s may n o t  pr ov id e b y  

them se l v e s  the n e c e ssa r y  n ut r i en t s  for t h e  d ai l y  r e qui r em en t s . 

common l y e aten food s wer e  then s e l ec ted so that , when con sum ed tog ether 

w i th the c owpe a  suppl em ent ed d i she s , the y sho ul d prov i d e ad equa te 

n utr i e n t s . Th i s  s e l ection o f  c ommonl y  e a t en food s a nd the cowp e a  

d i she s  f o r  d ai l y  con sumption l ed t o  the d ev el o pm en t  o f  m e n u  p l an n i ng , 

i n wh i c h  the m en u was d e s i g ned t o  p r ov id e ad e quate d ai l y n utr i e n t s  a t  

the l o we s t  co st a n d  a t  the same t im e  to ret a i n the ac c e ptab i l i t y  o f  the 

food and the m en u .  A p l an n i ng o f  s u c h  a m en u  wa s achi ev ed by u s in g  

l inear pr o g ramm ing and m i x ed i n t e g er prog r amm i ng . 

The re we r e  o ther i m portant facto r s  wh i c h  n e ed ed to b e  con sid ered 

and then i ncor po r a t ed i n  the l in e a r  prog ramm ing . The se fac to r s  we r e : 

For whom sho ul d  the m en u  b e  pl ann e d ?  H o w  wo uld i t  be pl anned to 

prov id e the most s u i t ab l e  m en u  for the Th a i  v il l ag er s? Wha t  we r e  the 

n utr i e n t s  and the i r  r e qu i r em en ts ?  Wh at·  k i nd s of food s �ho ul d  be 

s e l ec ted ? How c an the m en u  be m ad e a c c e ptab l e? The se fac tor s  wer e  

quanti f i e d , i f  po s s ib l e , a nd incl ud ed i n  t h e  mod el . I t  wa s a l so 

impor tant that the pl anned menu b e  tested for sui t ab il i t y  a nd 

acce pt a b i l it y .  

9 .  1 FACTO R S  F OR C ONS IDE RATION 

9 . 1 .  1 The Con sum er 

It h ad been d ec id ed that the men u sho ul d  be pl an n ed for the who l e  

fam i l y  r a ther tha n  for a n  i nd iv i d ua l . I n  t h e  Northea s t e r n  v il l ag e , t he 

whol e  fam il y e a t  togethe r . I t  had been a l so sho wn that the d ie t  o f  the 

N o r thea stern fam i l y  wa s i nad e qu a t e  in the n ut r ients suppl i ed . It wa s 

then a s s um ed that a l l m em ber s o f  the fam i l y  n e ed ed ad e qu a t e  n utr i e n t  

suppl em en t . The " av erag e" n umber o f  peopl e i n  a v il l ag e h o useho l d  wa s 

u sed a s  a b as i s  for the p l ann i ng . F r om the s urv ey o f  food e at i n g  

h ab i t s  o f  1 00 ho useho l d s i n  1 0  v i l l ag e s , Kho n  Kaen Pr ov i n c e  i n  1 97 8 , i t  

wa s fo und that the r e  wer e  on a v erag e 6 . 63 per so n s  i n  a h o u s€ ho l d  wi th 
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an av e r a g e  ho useho l d  com po si t ion a s  shown i n  Tab l e  4 7 .  The round ed up 

n umber of 7 wa s u sed for the n um ber o f  pe r so n s  in a fam i l y  and the 

compo si t io n  of a fam i l y  w a s  d e s i g ne d  as shown i n  Tab l e  4 8 .  

Tab l e  47 : An Average Household C ompos i t ion o f  1 0  V i l l a g e s , 
K hon K a e n  Prov i nce 

A ge M a l e  Fem a l e  

( Numbe r  o f  Per sons P e r  Hou s eho ld ) 

> 1 5  1 . 85 1 . 94 
5 - 1 5  1 . 02 0 . 97 
1 -5 0 . 35 0 . 36 
< 1  o .  0 9  0. 0 5  

Tab l e  4 8 :  Composi t i on o f  F a m i ly for Des i g n i ng a Menu 

N o .  of P e r son s Age 

Chil d  1 -3 
Boy 1 0- 12  
G i r l  1 0-1 2 

2 Men 20-30 ' 40-4 9 
2 Women 20-30 , 40-4 9 

Th i s  " de s i g ned fam i l y" was then u sed for the cal cul ation o f  

n utr ient r e qu i r em ents and quan t i t y  o f  food pl anned i n  the m en u .  I t  

s ho ul d  b e  noted a t  thi s stage that the pl ann i ng wa s b ased o n  the 

a v erage n umber in fam i l ies in 1 0  v il l ag e s  in Khon Kaen Prov i n c e  and i t  

w a s  assum ed that thi s f i g ure wo u l d  a l so r e pr e se n t  the whol e  

N or the a stern reg ion or wo uld b e  c l o se to the true f i g ur e . The m en u  was 

p l anned for the whol e  reg ion . Ad j ustment would need to be m ad e  for a 

l arger or smal l er fam i l y  o r  for a fam i l y conta i n i ng a pregnant or 

l ac tat i n g  women . 
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9 . 1 . 2  T h e  Me a l  Pa t te rn 

F r om the sur v e y  o f  e a t i ng hab i t s  i n  the 1 0  v i l l ag e s  i n  Kho n  Kae n  

Prov in c e , i t  wa s found that the v il l ag er s  a te thr ee m ea l s a d ay ­

b r e a kf a s t , l un c h  and d in n er . E a t i ng b e t we en m ea l s wa s n o t  a common 

p r a c t ic e . Food e a t en i n  the m a i n  meal can b e  d iv id ed i n to 6 d i ffe r e n t  

c ategor i e s : g l ut i n o us r i c e , d r y  m a in d ish ( e . g . fr i ed , r oa s t , s a l ad ) , 

l iqui d  m a i n  d ish ( e . g .  s o up) ,  s a uc e s , v egetab l e s  eaten wi th s a u c e  or 

m ai n  d i sh , fr ui t , d es s e r ts and s n a c ks . I t  was noted from the surv e y  

that g l ut i no u s  r i c e  a nd v eg et ab l es wer e  e a t e n  i n  each m eal b u t  d r y  m a i n  

d i she s ,  l i qu i d  m a i n  d is h e s and sa u c e s  we re n o t  eaten a t  e a c h  m ea l . The 

a v erag e n umber of t im e s  a househo l d  a te food i n  the 

c ategor i e s  are s ho wn in Tab l e  4 9 .  

Tab l e  4 9 :  T h e  Numb e r  o f  T i m e s  a Fam i ly Ea t s  D i fferent 

d iffe r en t  

C a tego r i e s o f  Food i n  D i f feren t M e a l s  - " A  Su r v ex P a t t e r n "  
TTot a l  N umbe r  o f  100  H ou seho l d s  I n t e r v iewed ) 

Breakf a s t  Lun c h  D i nn e r Tota l /D a y  

( Aver a g e  Num b e r  o f  T i mes p e r  Fami l y )  

G lut i n o u s  ric e 0 . 98 0 . 95 0 . 94 2 . 87 
Dry m ai n  d i sh e s  0 . 67 1 . 03 0 . 67 2 . 37 
L i qu i d  m a i n  d is h e s  0 . 42 0 . 3 3 0 . 4 9 1 . 24  
S a uces 0 . 75 0 . 47 0 . 75 1 . 97 
V egetab l e s  e a t e n  wi th 1 .  0 4  1 .  1 0  1 . 05 3 .  1 9  

s auce or main d i s h e s  
F r ui ts 0 . 26 0 . 22 0 . 32 0 . 80 
D e s ser t s  a nd s n a c k s  0 . 09 0 .  1 1  0 . 03 0 . 23 

from the sur v e y  r e su l ts , i t  wo ul d b e  m or e  appr o pr i at e  i f  the m e n u  

w a s  pl ann ed for a who l e  d ay i n stead o f  a n  i nd iv id ua l  meal . I n  a d ay ,  

i t  was p l anned t h a t  g l ut i no u s  r i c e  b e  e a t e n  3 t im e s  wi t h  2 k i nd s  o f  d r y  

m ai n  d i s h , 2 k i nd s  o f  l iq u i d  m a i n  d i sh , 2 k i nd s  o f  s a uc e s  and 3 k i nd s  

o f  v eg e t ab l es . A t  l ea s t  o n e  k i n d  o f  fr u i t  sho u l d  b e  i nc l ud ed . 

A l tho u g h  d esse r t s  and s n a c ks we r e  e a t e n  l ess , the y s ho u l d  b e  i nc l ud ed 

i n  the men u .  Th i s  wou l d i n cr e a s e  the q ua n t i t y  o f  food e a t e n  and thu s  

s uppl y m ore n ut r i e n t s , e spe c i a l l y  i f  the d esse r t s  a nd s n a c k s  a r e  

s uppl em e n t ed wi th c owpe a s .  I f  d es s e r t s  and sn a c k s  wer e  n o t  common l y  
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e aten i n  the m a i n  m ea l , t h e y coul d b e  eaten i n- be t ween meal s .  

Thi s  p l ann ing o f  food for a whol e  d ay wo ul d not onl y r epr e se n t  the 

food eat i ng pat t e r n  of the Nor the a s t e r n  v il l ag er s  but wo u l d  a l so g i v e  a 

fl ex ip i l ity for the v il l ag er s  to choo se wha t  food the y wo u l d  l ike to 

e a t  i n  d i ffe r e n t  m eal s and wh i c h  are conv e n i en t  to cook . Food l e ft 

from one m eal could be e a t en in ano ther m ea l  o f  the s a m e  d a y .  Food 

w a stag e wo uld not onl y be uneconom ic but it wo ul d a l so m ean tha t the 

n ut r i e n t  i n ta ke s would no t be at the l ev el s p l anned . 

9 . 1 . 3  The Nut r i ent Requ i r em ents 

Three con si d erat ion s were need ed b e fo r e  the nut r i en t  r e qu i r em en t  

c on str a i nt s  wer e  put i n  the l in e a r  p r og r amm i ng m od el . The y  we r e : t he 

p l ann i ng pe r i od for the n ut r i en t  r e q u i r em en t s , the t ype o f  n ut r i e n t s  

r e qu i r ed i n  the m od el and the i r  r e c ommend ed quan t i t i e s . 

I t  was r e por ted that the e ff i c i e n c y o f  n i t r og en ut i l i za ti o n , o r  

the quan t i t y  o f  the d ietar y prot e i n  need ed i s  i n fl uen c ed 'b y t he 

frequ e n c y  o f  m ea l s wi th wh i c h  i t  i s  con sum ed ( Le v iel l e , 1 97 4 ; O z e l e i  

e t  al . ,  1 977 ) .  Th i s  m eant that a m en u  shoul d b e  pl anned i n  such a wa y 

t hat the pro t e i n  content o f  the food sho ul d b e  d istr i b ut ed thr o ug ho ut 

the m ea l s and pr e fe r ab l y  a l so i n  b e t we e n  m e a l s .  Th i s  coul d b e  a c hi e v ed 

b y  pl ann i ng e a c h  se pa r ate m eal to meet the s pe c i f i c  pro te i n  and other 

n ut r i ent r e qui r em en t s . Suc h  p l ann i ng wa s not po ss i b l e  i n  the c a se o f  

the No r thea stern m ea l  pa ttern , i n  wh i ch e a c h  food c ategor y i s  not e a ten 

i n  ev er y m eal . P l ann i ng se pa r a t e  m ea l s would al so no t b e  econom i c al , 

a s  the se woul d  b e  e x c e s s  quant i t y  o f  food pl anned fo r e a c h  m ea l  so tha t 

t he sc a r c e  nut r i en t s  m ee t  the m in i m um requ i � em ents . Le s s  e x c e s s  o f  

food wo u l d  resu l t i f  the menu wa s p l anned for a who l e  d a y  and m et the 

d ai l y  re qui "' em en t s . The r e  wo u l d  a l so no t be a need for a b al an ced d ie t  

for e a c h  m eal and therefo r e  there wo uld n o t  need t o  b e  an e x c e s s  

q uant i t y  o f  food for e a c h  m eal . 

P l ann i ng a wee k l y m en u  to m ee t  the n ut r i en t  requ i r em en t s  for the 

e n t i r e  we e k  wo u l d  b e  e v en more econom ic a l . But i t  wo ul d not g ua r an te e  

t ha t  a p e r son wo ul d  e a t  al l the food a s  pl anned . I f  he o r  she had 

m is sed a m ea l  or a par t i c ul ar food hi g h  i n  cer ta i n  n ut r i e n t s , then h e  

o r  she wo uld no t r e ce i v e  ad equa t e  n ut r i e n t s  for the e nt i r e  we e k . 

There fore i t  wa s wi se to p l an a d ai l y m en u  and m ee t  al l the n ut � i e n t  

r e qui r em ents for a d a y . 
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Twen t y  s i x  n ut r i e n t s  were sel ec t ed for i nc l u s i o n  i n  t he Li n e a r  

Prog ramming . The se we r e  pro te i n , e ne rg y , f a t , d ietary f i b re , c al c i um ,  

p ho spho rous , i ro n , v it am i n  A ,  v it am i n  C ,  t h i am i n e , r ib o fl av in ,  n ia c i n , 

v itam i n  B6 , v it am in B 1 2 , p a n t o then i c  ac id , fol i c  ac id , a nd 1 0  e s se n t i a l  

am ino ac id s .  Pro tei n ,  e ne rg y ,  v i t am i n  A ,  t h i am ine , r ib o fl av i n  and i r o n  

w e re t h e  i m po r t a n t  n ut r i e n t s  r e po r t ed t o  be d efic i e n t  i n  t h e  

N or th e a stern d ie t . F a t  w a s i nc l ud ed bec a us e  t h e  pr esent Nor the a s t er n  

d ie t  wa s l o w  i n  f a t  con t e n t .  Ca l c i um and pho spho r u s  are rel ated t o  the 

b l ad d er s to n e  d i s e a se and the i r  r a t i o  in the d ie t  wa s s i gni f i c an t . The 

o ther wa t e r  sol ub l e  v it a m i n s  - ni ac in , v i tam in B6 , pantothen i c  ac id , 

fol i c  ac id and v it am in C - were a l so con s i d ered a s  the y a � e  e s se n t i a l  

i n  t he d ie t  and n e ed ed for ph ys io l og ic al fun c tion s . D i e ta r y  f i b r e  wa s 

i nc l ud ed a s  the North e a s t er n  d ie t  c on s i s t ed o f  l ar g e  qua n t i t i e s  o f  

v eg et ab l e and n at i v e  l ea v e s ;  e x ce s s i v e  q ua n t i t y  con sum ed m a y  c a u s e  

n utr i t i o n a l  fa i l ure s o  l im it s  we re i nc l ud ed o n  d ieta r y  f i b r e . T h e  1 0  

e ssen t i a l  amino a c id s  we r e  i nc l ud ed to g iv e  the stand ard for the 

p rote i n  q ua l i t y .  I t  wa s a l so re por ted e l sewhere t ha t  p�o te i n s  f�om 

food l eg um e s  a r e  l ow i n  m ethion i n e  and the m en u  had to b e  d es i g ned to 

c o un ter a c t  thi s and g i v e  a b al anc ed pro te i n  i n t a ke . Al tho ug h t he � e  wa s 

a repor t o f  g oi t r e- iod i n e  e pi d em ic i n  the Nor thea s t , iod i n e  wa s not 

c on sid e r ed as it wo uld n o t  be pre se n t  i n  the loca l  food :aw m ater i al . 

I od ine c o u l d  be obta i n ed r�om for t i fi ed s a l t ,  wh i c h  wo u l d be 

r e c�nmend ed that v il l ag e r s  use . 

The d ai l y r e qu i � em en t s  o f  the 26 nutr i en t s  for a fam i l y  o f  7 

p e r son s we �e pl anned and a r e  ex pl a i ned i n  Appe nd ix 9 .  The n ut r i e n t s  i n  

rel a t i o n sh i p  wi t h  o ther n utr i e n t s  wer e  con s i d ered and the i �  l im i ta t i on 

!" e qu i '" ernents we r e  se t , t he se are shown i n  Tab l e  5 0 .  Th e l ev el o f  e a c h  

n ut r i e n t  r e qu i r em ent i n pu t  in the l in e a r  prog ramm ing mod e l  wa s t h e  s um 

o f  the n u t � i e n t  r e qu i re m en t s  for e a c h  i nd iv id ua l m ember o f  t he fam il y 

a nd are shown i n  Tab l e  5 1 . Pro te i n  and e n e r g y  r e qu i r em en t s  wer e  s e t at 

the m i n im um  l ev el , a nd the i r  r e qu i rem en t  � e l ation shi p  wa s s pe c i fi ed and 

set a t  the m inim um l ev el . F a t  r e qu i � em ent wa s e x pr e s sed a s  a 

r el at i on sh i p  to the ene r g y  r e qu i r em en t  a nd wa s set a t  m in im um  and 

m ax imum l ev el s .  D i e t a r y  fibre and V i t am in A we r e  pl ann ed at two 

l ev el s ,  t he m i n i m um  and m ax im um requ i r em en t . Cal c i um r e qu i r em en t  wa s 

s e t  at b o th m in im um and m ax imum l ev el . Pho sphor u s  r e qu i r ement we r e  set 

o n l y  a t  m in i m um r e qu i r em en t  and a t  the same l ev el as c a l c i um .  

C a l c i um- pho spho r u s  rat i o  wa s a l so s pe c i f i ed . I �on r e qu i � em en t  wa s s e t  

a t  the m i n im um  l ev el . V i t am i n  A r equi r em ent wa s s e t  at m in im um and 
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max im um l ev el . Thi am in e , r ib o fl av in and n i a c in requi�ements wer e  s e t  

a t  m i n im um  requi r em en t s  a n d  the �el at i o n sh i p  to the total  e n e r g y  i nt a ke 

we re a l so spe c i f i ed . Th e o ther v it am in r equi �ements we r e  se t a t  a 

m in i m um l e v e l . A m i n i mum requi rement o f  1 0  e s s e nt i al am i n o  a c i d s  we r e  

s e t  a t  t h e  l e v e l  o f  8 0 %  o f  the FAO/WHO ( 1 97 3 )  a m i n o  a c i d  patte r n . 

Ta b l e  50 : T h e  Nut r i ents i n  R e l at i on sh i p  w i th Other N u t r i e n t s  
a nd The i r  L im i t a t i on R e qu i rements 

N utri e n t 

P rote i n  

F a t  

C al c i um 

T h i am i n e  

R i bo f l a v in 

N i ac i n  

I sole u c i n e  

L e uc i ne 

L ys ine 

M ethione 

& c yst i n e  

R el a t i o n shi p 
w i th oth e r  

n utr i en t s  

Ener g y  

E n e r gy 

Pho sp h o r us 

E ne r g y  

E n ergy 

Ener g y  

P r o t e i n 

Prot e i n  

P rote i n  

Prote i n  

Phenylal a n i ne P r o te i n  
& tyro s i n e  

T h r eon i n e  P ro t e i n  

T r ypt o p h a n e  P r o t e i n  

V alin e Prot e i n  

U nit o f  
R e l a t i on sh i p  

Ene r g y  from 
p r otein as % 
o f  t ot a l  e n e r g y  

E n e r g y  f r om 
f a t  as % 
o f  tota l e n e r gy 
C a l c ium : Phosphor u s  
r a t i o  

mg/ 1 0 00 kc a l  

mg/ 1 000 k c a l  

mg/ 1 0 0 0  kcal  

m g / g  pro t e i n  

mg/ g  p rote i n  

mg/g p ro t e i n  

mg/ g  p rote i n  

mg/ g  prot e i n  

mg/ g p rote i n  

mg/ g  pro te i n  

mg/ g p r otein 

L im i t a t i on 
R e qu i r ement 

G rea t e r  than 1 0 % 

G r e a te r  t h a n  2 0 %  
L ow e r  than 3 5 %  

O n e  to o n e  

Gre a t e r  tha n 0 .  4 

G r e a t e r  than 0 . 55 

Grea t e r  than 6 . 6 

G r e a t e r  than 3 2  

G rea t e r  than 5 6  

G re at e r  than 4 4  

G rea t e r  than 2 8  

G r e a t e r  than 4 8  

G re at e r  than 3 2  

G r e a t e r  than 8 

G r ea t e r  than 4 0  
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Tab l e  5 1 : N u t ri t ion a l  Con st r ai n t s  a n d  Li m i t a t i on o f  
R e qu i r em e n t s  f o r  a Fam i l y  o f  Sev en Pe r sons 
for One D a y  

NUTRIENT 

E ne rg y  ( kcal ) 
D i ge s t i b l e  prote in ( g ) 
D ieta r y  f ib re ( g ) 
Calc i um ( mg) 
P hosp h o r  us (mg ) 
I ron ( m g )  
V itam i n  C ( mg )  
V i tan i n  A ( IU ) 
Th i am in e  { mg )  
R ibofl a v i n  ( mg )  
N i ac i n  ( mg) 
V itam i n  B6 ( mg )  
V i tam i n  B12 (p g )  
P a nto t he n i c  a c i d  ( mg) 
F o l ic a c i d  y_tg )  

9 . 1 . 4  A cc e ptab i l i t y  o f  the Men u  

REQU I REMENT 
Lower L im i t  

1 5 . 58 0  
283 

98 
3 , 4 0 0  
3 , 4 0 0  

9 8 . 28 
300 

1 4 . 6 5 0  
6 . 23 
8 . 5 7 

1 02 , 83 
1 1 . 4  
1 2 . 9  
4 7  

1 '  1 0 0  

Uppe r L im i t 

2 4 3  
1 0 , 5 0 0  

Men u  acceptab i l i t y  c o u l d  be tested  a fter the m e n u  had been 

com pl et e l y  pl anned b u t  it  was d e c i d ed t h a t  it  would be bet te r  if  it  w a s  

c on s i d e r e d  a t  the i ni t i a l  s tages o f  pl ann i ng .  Acce ptab i l i t y  c o u l d b e  

i ncor po r a ted i n  the l i nea r  programm i ng mode l  i n  man y w a y s  a s  has b e e n  

a lr e a d y  r e v i e we d  i n  sec t i on 7 . 2 . 3 . 

In the c a s e  o f  pl ann i ng the men u for the Nor th e a s t e r n  v i l l a g er s , 

t he men u  was to be pl an n e d  for a who l e  d a y  and the m e a l  pat t e r n  wa s not 

v er y  c om p l e x  a s  all  the d i sh e s  could be e a t e n  wi th gl ut i no u s  r i ce a n d  

t h e  veget a b l e s  c o u l d  a l so be e a t e n  w i t h  s auces and w i t h  the m a i n  

d ishe s .  For e x am pl e ,  i f  i n  t h e  men u  n o  v egetab l e  was sel ec te d , t hen 

s auce c o u l d  s t i l l  be eaten w i th g l u t i neous r i ce ( a  c ommon p r a c t i ce i n  

N or thea s t e r n  v i l l ag e s ) ; but v e g etab l e s  c o u l d  n o t  be e a t e n  alone w i th 

g l ut i n e o u s  r i c e  u n l e s s  t h e y  were c ooked i nto d ishes or they w e r e  e a t en 

w i th t he m a i n  d i sh e s . A l tho u g h  there m i ght b e  some pa r t i c ul ar 

p r e fe r e n ce to e a t  a c e r t a i n  k i nd o f  food wi th the other foo d s ,  t h i s  

k i nd o f  p r e fe r ence was n o t  the same for a l l  t h e  Nor t h e a s t , i t  v a r i e d  

f rom v i l l ag e  to v i l l ag e  a n d  from a re a  to a r e a . When a d i et w a s  p l an n e d  
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f o r  the who l e  No r theas t e r n  popu l a t i on , a stud y  o f  fc o d  d i sh 

compa t a b i l it y  wo u l d  be d i f f i c ul t and w o u l d  not be j u st i f ie d  for the 

e nt i r e  p o pul at i o n , a l th o u g h  it m i ght i m prove t he a cce ptab i l i t y  o f  the 

d iet p l a n n ed in  some a re a s . The r e fo r e  food com pa t ab i l i t y  w a s  n o t  

i nc l ud ed . A s  a l l  the food d i s h e s , fr ui t s  a n d  veget a b l e s  s e l e ct e d  for 

the men u were c ommon l y  e at e n  and the r e c i pe s  o f  the food d i s h e s  we r e  

a cceptab l e  and t h e y  we r e  s e l e c ted i n  the men u accor d i ng t o  t h e  menu 

p a tter n , then the pl an n e d  men u wo uld be p r e sumed t o  be compa tab l e  a n d  

a cce ptab l e . The r e fo r e  a c ce ptab i l i ty wa s i ncorporated i n  the m e n u  

p l an n i ng wi th l i ne a r  prog r a mm i ng b y  f i r st l y  se l ec t i ng t h e  c ommo n l y  

e a ten foo d s  and r a w  mater i a l s ,  secon d l y  f o rmul a t i ng a cce pta b l e  r e c i pe s , 

t h i rd l y  p l ann i n g  t he men u i n  the Nor th e a s t e r n  s t yl e d ai l y  e a t i n g  

p atter n a nd f i na l l y  test i n g  t h e  a c c e p t ab i l i ty o f  the p l anned men u . 

9 . 1 . 5  Food Inp ut for Li n e a r  Pr o g ramm i ng 

There we r e  4 a l te r na t i v e  wa ys i n  wh i c h  food s c o u l d  be i n put i nto 

t he l i n e a r  prog r a mm i ng model for  the s e l e c t i on o f  a No r the a s t e r n  d i e t . 

F i rstl y ,  a l l  o f  the food r a w  m a t e r i a l s  c ould be i n put and be 

s e l ect ed o n  the bas i s  o f  n ut r i t i on a l  r e qu i rements and lowe s t  cost b u t  

u n d er thi s sys t em , t he r e  was no gua ra n t ee that t h e  sel e c ted r a w  

m ater i a l s  wo u l d  c ombi n e  to m a k e  acce p t ab l e food d i sh e s  and make u p  t he 

u su a l  e a t i n g  pa t t er n . 

Second l y ,  a l l  o f  the food d i she s , fr u i t s  and veget ab l e s  e at e n  i n  

t he No r t h e a s t  c o u l d  b e  i n put , t h i s  wo uld e l i m i n a t e  the p o s s i b i l i t y o f  

be i ng u n a b l e  t o  m a ke the s e l ected r a w  m a t er i al s i nt o  a c c e p t a b l e  food 

d i shes . But thi s could r e su l t  in t he se l e c t i on of un po pu l a r  d i sh e s  o r  

a popul a r  d i sh r a r e l y e a t e n  o r  i n c o m pa t i b l e  d i shes a t  the same m e a l  

T h i rd l y , t he m o s t  po pu l a r  d ish e s , fr ui t s  and v e g e t ab l e s  c ommon l y  

e aten i n  the No r theast c o u l d  b e  i n p u t  and i n fo rm a t i on prov i d ed o n  the 

r e l ati v e  pre fe r en ce s  for e a c h  d i sh a n d  the a cceptab i l i t y  o f  v a r i o u s  

d ishes i n  combi n a t i on a t  t h e  same m e a l . S i n ce the d i sh e s , f r u i t s  a n d  

v egetab l es wh i c h  w e r e  b e i n g  con sumed e v e r yd a y  we re not p r ov i d i ng a n  

a d equa t e  n ut r i t i o n a l  i nt a ke for t h e  v i l l ag er s , i t  w a s  un l i ke l y t h a t  t h e  

l i near p r o g ra mm i ng wou l d  be abl e t o  sel e c t  a b e t t e r  c om b i n a t i on o f  

d ishes to meet a d e qu a tel y the n u t r i en t  r e qu i rement s i n  the q u a n t i t i e s  

o f  the foo d s  n o rm a l l y  c on sumed . 

Four th l y ,  t he h i gh p r o te i n  c owpe a  d i sh e s  

supplement the most po pu l a r  d i sh e s , f r u i t s  a n d  

c ou l d  b e  i np u t  t o  

v egetab l es a n d  t h e  
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r e c i pe s  o f  t he m o s t  po p u l a r  d i sh e s  c o u l d  b e  p r o t e i n  m ax i m i se d . A l l  o f  

the 25 p r o t e i n m a x im i s e d  c owp e a d i s h e s c o u l d  be i n put t o  t h e  l i ne a r  

programm i ng mod e l  a s  the y a r e  a l r e ad y a cc e pt e d  b y  the v i l l a ger s .  T h e  

m ost po pu l ar common d i s h e s  wer e  d e v el o pe d  i n  the s a m e  wa y a s  the c o wp e a  

d i sh e s  i n  t h e  p r o t e i n  m a x i m i s e d  r e c i pe s  a nd t e s t e d  f o r  t he i r 

a cceptab i l i ty w i t h  t he v i l l ager s .  Th i s  p ro v id ed a bet t e r  b as i s  for 

s e l ecti o n  as t he c ommon l y e a t e n  d i s h e s  h a d  an i m pr ov ed n u t r i ti on a l  

c ompo s i t i on a n d  t he h i g h  p r o t e i n c o wp e a  d i sh e s  c o u l d  b e  s e l e c ted t o  

s uppl em e n t  t h e  c ommon d i sh e s . 

Th i s  l a s t  a ppr o a c h  w a s  t h e n  u se d  a s  a b as i s  f o r  s e l e c t i ng f o o d  

d i she s , v e get ab l e s  a nd fr u i t s  to i n put i n  t h e  l i n e a r  p r o g r a mm i ng . 

Th i r t y  o n e  foo d  d i sh e s  ( 1 3  d r y  m a i n  d i s h e s , 1 2  l i qu i d  m a i n  d i s h e s , 

a nd 6 s a u ce s ) , 2 9  veg et ab l es a n d  6 f r u i t s  we r e  s e l e c ted f r om the l is t s  

o f  foo d  n orma l l y  e a t en b y  1 0 0  h o u se h o l d s i n  the thr e e  s e a s o n s - r a i n y ,  

c oo l  and ho t ob ta i n e d  from t h e  s u r v ey .  De s s e r t  d i sh e s  we r e  n o t  

s e l ec t e d  a s  the y we r e  r a r e l y e at e n . I n  t he m e n u  pl ann i n g i t  w a s  

i nt end ed t h a t  o n e  d e s s e r t  sho u l d  be i nc l ud ed i n  t h e  men u · a n d  b e  

s e l e c t e d  from t he cowpe a d i sh e s . F r om the su r v e y r e su l ts i t  w a s  f o u n d  

t ha t  v i l l ager s c ommon l y  b o i l ed l eg um e s  i n  s y r up as a d e s se r t  d i sh . The 

c ommon l eg um e  u sed i s  bl a ckbean . Cowp e a  c o u l d  be u sed i n st e a d  o f  

b l ackb e a n . Th e r e fo r e  o n e  d e ss e r t  d i sh , c owpe a b o i l ed i n  syr up wa s 

a d d ed to the c o wpe a d e ss e r t s  a n d  sn a c ks d e v e l o ped i n  s e c t i o n  8 . 4 .  Th i s  

m ad e  2 6  cowpe a d i she s t o  be i n p u t  i n  the l i n e a r  p r o g r a mm i n g  model w i th 

the o th e r  common l y  e at e n  f o o d s .  To t a l  food s to be s e l e c ted we r e  92 
food i tem s and s t e amed gl u t i no u s  r i ce ( Ap pe n d i x  7 ) .  

9 . 1 . 6  Con sumpt i on Qua n t i t y  

Th e q u a n t i t y o f  to t a l  f o o d  p l a n n ed f o r  a d a i l y  m e n u  wa s i m po r t a n t ; 

i f  the r e  was too l a r g e  a q u a n t i t y o f  food , i t  was l i ke l y  t ha t n o t  a l l  

food wo u l d  be con sumed . Th i s  w a s  n o t  o n l y  a n  econo m i c  lo s s  but i t  a l so 

meant t h a t  most o f  the n ut r i en t s  wo u l d  be l es s  than p l an n e d , r e s u l t i ng 

i n  i n a d e q u a t e  i nt a ke o f  n u t r i e nt s . I f  t h e  qua n t i ty was too sm a l l ,  

a l tho u g h  i t  wo u l d  i n su r e  t h a t  a l l o f  the foo d  wa s c o n sumed , t h e  v o l um e  

o f  foo d  i nt a ke wo u l d  b e  t o o  sm a l l s o  t h a t  t h e  fam i l y  wo ul d f e e l  t h a t  

they h a d  n o t  e a t e n  enough f o o d , a nd m i g h t  r e fuse t o  f o l l o w  t h e  m en u . 

D i f fe r en t  k i nd s  o f  food we r e  a l so e a t en i n  d i f fe r e n t  q u a nt i t i e s . 

Some f o o d s  c o u l d  be e a t e n  i n  a q u a n t i ty l a r g er than n o rm a l l y  e a t en b u t  

s ome c o u l d  n o t . T h e  q u a n t i ty o f  s u c h  food d i sh e s , v eg e t a b l es a n d  
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f r ui ts e at en b y  a fam i l y  i n  a meal  and the t o t a l  quan t i ty c on sumed i n  a 

d a y  had to be d et ermi ned a n d  l im i ts set u p . Onl y  t h e  max i m um l im i ts 

f o r  the quanti ti e s  o f  s pe c i f i c  food s  c o u l d  be u sed i n  tte l in e a r  

p rogramm i ng mod e l . I n  TEM PO , i f  l o we r  l im i ts we re set for a n y  food 

i tem , that foo d  i tem wou l d  a l wa ys be sel ec ted . 

9 . 2  DATA COLLE C TION 

Da ta o n  t he 2 6  nutr i en t  c om po s i ti o n s ,  costs and c on sumpti on 

quanti t i e s  fo r the 5 1  food d ish e s , 2 9  veget ab l es and 6 f r ui ts a n d  t o t a l  

food c on sumpti on f o r  a fam i l y  i n  one d ay were put i nto the l i n e a r  

programm i ng model . 

9 . 2 . 1 N u tr i ent Com po s i t i on 

Da ta o n  the 2 6  nutr i ent c om po s i ti on s o f  the 25 cowpe a d i sh e s  w e r e  

obtained from se c ti o n  8 . 4  of t h e  p r o te i n  max i m i s ed r e c i pe s  ( Ap pe n d i x  8 )  

a n d  t he c om po s i ti o n  o f  " co wpe as bo i l ed i n  s y r up" b y  c a l c u l ati on . The 

n utr i e n t  c om po s i ti on o f  2 9  veget ab l e s  a n d  6 f r ui ts we re o b ta i n ed the 

s ame wa y a s  the food i ng r e d i en t s  u se d  i n  the cowp e a  d is h e s  ( Ap pe n d i x  

1 8 ) .  Cooki n g  l o ss e s  o f  n utri en t s  were n o t  con s i d er e d  i n  thi s l in e a r  

p rogramm i ng pl ann i ng .  The 26 n u t r i ent c om po s i ti on s  o f  the 22 c ommon l y  

e aten d i s h e s  need ed to be c a l c ul ated . I t  was d e c i d ed to use the 

c omputer for the ca l cu l a t i o n  and a t  the same t i m e  to formul ate the 

p rote i n  max im i s e d  rec i pe s for the h i ghest pro te i n  i n  the r ec i pe . I n  

t hese 3 1  d ishe s , there we r e  9 d i sh e s  i n  wh i ch on e r a w  mater i a l  wa s 

f r i ed or s t e am ed o r  roas ted , e . g .  roa s t ed fro g . There r em a i n ed 2 2  

d ishes to be form ul ated . The r e c i pe s  for the se 22 d i s h e s  were 

c ol l ected from the No rtheaste r n  ho u sewi v e s . The a c ce pt ab l e  m i n i m um a n d  

max imum r a n g e  o f  i ng r e d i en t s  i n  e ac h  r e c i pe was d et erm i ned i n  the 

c ooking l aborato r y . Then each o f  the 22 re c i pe s  w a s  put i nt o  the 

l inear p r og ramm i ng m od e l  to m a x i m i se t he pro te i n  c on t en t  a nd to 

c al cul ate the l ev el s of the o th e r  2 5  n ut r i ent s i n  the same wa y as i n  

t he pro te i n  max i m i s a t i on o f  the c o wp e a  d is h e s  d e sc r i bed i n  se c ti o n  8 . 4 . 

The rec i pe s ,  c ost and the 26 n ut r i e n t s  c om po s i ti on o f  these 22 p r o te i n  

max imi sed common d ishe s  a n d  tho se o f  the 9 d i sh e s  obta i ned f r om 

c al cul ati o n  a re sho wn i n  Appe n d i x  8 .  
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9 . 2 . 2  C o st 

C o s t  o f  the 22 c ommon l y  e aten food d is h e s  a n d  the 25 cowp e a  d i s he s  

were ob t a i ned from the l i n e a r  prog r amm i n g  c a l c u l a t i on o f  t he p r o te i n  

max im i s ed d ishe s . Co st o f  the other 9 c ommon d i s h e s  and t h e  " bo i l ed 

c owpe a  i n  syrup" we re c a l c u l ated from the c o st of raw m a t e r i a l s  u se d  

a nd cost o f  cowpe a s  . Co s t  o f  ra w m a ter i a l s  wer e  the Khon Kaen m a r ke t  

pri ce s i n  1 97 8  a n d  we re conver t e d  i nto c o s t  per 1 0 0 g o f  ed i b l e  r a w  

porti on . Khon Kaen m a rket pr i ce s  we re a l so u se d  fo r t h e  c o s t  o f  

s t eamed g l uti n o u s  r i c e . A l tho u g h  most o f  the v i l l ag e r s  grow t he i r  o wn 

g l uti n o u s  r i ce a n d  some o f  the r a w  m a t er i al coul d be obt a i n e d  a t  n o  

cost , t he obj ecti v e  o f  the m en u pl anni ng b y  l i n e a r  prog ramm i ng wa s t o  

s e l ec t  the d i et a t  the l o we s t  cost , so i t  was the r e fo re dec i d ed t h a t  

c ost sho ul d  be p u t  i n  f o r  e v e r y  f o o d  raw m at er i a l  u s i ng the s a m e  pri c e  

s tand a rd , t h e  Kho n  Kae n  m a r ke t  pri ce . C o st o f  the food d ishe s  a r e  

shown i n  Append i x  8 and c o st o f  s t e amed gl u t i n o u s  r i ce , v egetab l es and 

fr ui t s  a re sho wn in Ap pe n d i x  1 8 . 

9 . 2 . 3 The Con sump t i on Qua nt i ty 

Th e quant i ti e s  to be met b y  the l i n e a r  programm i n g  we re set fo r 

t o ta l  food , e a c h  d ish a n d  e a c h  c a t eg o r y  o f  food . 

The actual  qua n t i t y o f  food con sumed i n  a d a y  b y  o n e  ad ul t m a n  a n d  

one ad u l t woman and one g i r l , a ged 2 6 , 2 1  and 1 2  ye a r s  r e s pe c ti v el y ,  

were measured i n  the normal ho useh o ld meal s i t u a t i on . Th e food s  

c o n sumed we re gl u t i no u s  r i ce , t wo d r y  m a i n  d ishe s , one l i qu i d  m a i n  

d ish , t wo s auce s ,  6 vegetabl e s  a n d  t wo f r ui ts .  A l so fo ur a d u l t men a n d  

women we r e  asked t o  e st i m at e  the quant i ty o f  food t h e y  c o u l d  eat b y  

v isua l l y  ex am i ni ng t h e  p r e pa red d ishe s , g l ut i n o u s  r i c e  e t c . Th e 

r esul t s  a re sho wn i n  Tab l e  5 2 . 



1 2 9  

T a b l e  5 2 : T o t a l  Food Con sumpt i o n  p e r  Day of Adu l t  Man , Woman 
a n d  Ch i l d  

A C TUAL C ONSUMPT I ON EST I MATED M EAN 
C ONSUMPTION CONS UMPT ION 

G ir l  M a n Wcm a n  M a n  Woman M a n  Wom a n  

( g/ d ay ) 

Br eakfa s t  3 62 6 0 8  6 1 8  5 0 0  3 8 7  5 5 4  5 0 3  

Lunch 4 90 5 9 3  5 4 8  6 9 7  5 0 2  6 4 5 525 

D i nn e r 5 4 0  6 9 1  6 3 9  8 6 2  700 7 7 7  6 7 0  

TOTAL 1 3 9 9  1 87 2  1 805 2 0 59 1 58 9  1 9 7 6  1 6 9 8  

I t  was found from Tabl e  5 2  t h a t  o n  a v er a g e  a woma n  con sumed about 

0 . 85 and a g i r l  about 0 . 7 0  of a man ' s porti on . I t  was then e s t i m at ed 

t h at chi l d r en a g ed 1 -3 w o u l d  con sume about 0 . 5 of a m an ' s po rt i on . 

Based on these e stimat i on s i t  was found t h at a fam i l y  o f  7 pe r so n s o f  

d i ffe r e n t  ages a n d  sex wo u l d  con sume about 5 . 6  times the por t i o n  o f  one 

a d ul t m a n . 

I n  the c ase o f  chi l dr en a n d  wom en , when foo d  was to be c o n su m ed a s  

a fam i l y ,  they m i g ht n o t  obta i n  a d e qu a t e  nutri e n t s  a s  r e q u i r ed a s  t h e y  

would e at smal l er amou n t s  than the ad ul t man . I t  was a s sumed t h a t  t h e  

c hi l d r e n  and wom en sho u l d  e a t  more o f  t h e  h i g h  n utr i en t  o r  c o n ce n t r a ted 

food . There fo r e  to a l l o w  e n o ug h  h i gh n utri en t  food the m a x imum l im i t  

o f  foo d  c on sum p t i o n  b y  a fam i l y  wa s i n c r e a s ed t o  1 . 0  t i m e s  the q u a nt i ty 

r e qui red b y  o n e  a d u l t  m a n . 

The q u a nt i ti e s  o f  the 5 7  food d i s h e s ,  i nc l ud ing c owpe a d i s he s , 2 9  

v eg etab l e s  a nd 6 fr u i t s , e at en b y  a n  a d u l t man we r e  e stim a ted a n d  t h e  

quant i t y  estimate o f  e ac h  food wa s t h e n  s e t  at 7 times fo r t h e  max i m um 

l imit o f  c on su m pt i on fo r a f am i l y  a s  sho wn i n  Ap pend i x  1 1 .  Th i s  

i ncreased quant i ty al so a l lowe d for the we i ght l o ss d ur i ng c ooki n g . 

The i nput d ata o f  cost and nutr i e n t s  o f  e a c h  d ish we r e  b a s ed on l i ne a r  

programm in g  c al cu l at i o n  o f  the ra w m a t e r i a l s  i n  the pro te i n  m a x i m i sed 

r ec i pe s  i n st e ad o f  the f i n a l  c oo ke d  we i g ht but the q u a nt i ty for e a c h  

d ish con sumed b y  a n  ad u l t m an was d et erm i ned o n  the c ooked d is h . 
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The qua n t i ty o f  s t eamed gl uti n o u s  ri ce  and the to t a l  foo d s  e a t en 

by a fam i l y  i n  a d ay we re  t aken from the a v erage q u a n t i ty o f  food i n  

Tabl e  5 2 .  The e st i m a t i o n  for 5 . 6  and 7 . 0  p o r t i on s o f  steamed gl uti no u s  

r i ce we r e  5 , 6 7 0 g  a nd 7 , 09 0 g  r espe c ti v el y  a n d  o f  t o t a l  foo d s  were 

1 1 , 20 0 g  and 1 4 , 00 0 g  respe c t i v el y .  Normal l y  v i l l a g e r s  con sume l arge 

quant i t i e s  o f  ste amed gl u t i no u s  r i ce , d ra s t i c  d e c rease in  c on sum ption 

m i ght not  be  acce pted by  the v i l l agers  al though a more  n ut r i t i o u s  d iet  

c ould be planned , the  m i n i mum l im i t  o f  steamed gl uti nous  r i ce was 

t he r e fo r e  then set  onl y 1 0 %  lowe r than norm al l y  con sumed . The m i ni m um 

l im i t  and m ax i m um l im i ts fo r the fam i l y ,  o f  steamed gl u t i nous  r i ce we re  

t herefo re set  at 5 , 1 00 g  and  7 ,  1 00 g  r e spe c ti v el y .  Al l o wa n ce was al so 

made  fo r we i ght l o ss d ur i ng c oo ki ng i n  the quant i t y o f  to tal foo d s 

c on sumed . A m a x imum l im i t  was set a t  1 5 , 000g  i n stead o f  1 4 , 00 0 g .  

An y food coul d b e  sel ec ted wi thi n  the l im i ted quant i ty and m a ke up 

the to tal quant i t y  not in e xc e ss  o f  t he s pe c i f i c  l im i t , e x c e pt 

gl uti n o u s  r i ce wh i c h  wa s to be se l ec ted a t  least a t  t h e  m i n i m um l e v el . 

S i m i l a r l y , i f a pa rt i cul a r  k i nd o f  food was pre fe r red , a l o wer l im i t  o f  

t hat pa r t i c ul a r  food t h e n  was s e t  i n  the model . It  was tho ught t h a t  by  

setti ng a l im i t  o f  the to tal qua nt i t y  o f  a food i n  e a c h  category the 

m e al pa t t e r n  c o u l d  be c o n t r o l l ed . L i qu i d  main d ish category was cho se n  

f o r  a t r i a l  r un ; t he r e a s o n  f o r  thi s  w a s  t h a t  e ach l i qu i d  m a i n  d ish 

was con sumed in l a rger  qua nt i ti e s  than the other d ishes  and  the 

consum pt i on q u a nt i ty wa s more un i f o rm than the o ther food c a tegori e s . 

By set t i ng  a m i ni m um  we i g ht level o f  to tal quant i ty o f  l i qu i d  m a i n  d i sh 

a t  a l e v el l arg er  than the we i ght of the d i sh at the l ar g e s t  uppe r 

l im i t , t hen i t  wo uld fo rce the l i n e a r  prog ramm i ng to cho o se more than 

o n e  l i qu i d  ma i n  d i sh .  In thi s case the m i n i m um l e v el was set at 20 0 0 g  

a s  the l a rgest uppe r l im i t  o f  a l i qu i d  m a i n  d i sh was a t  1 900 g .  
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9 . 3  L IN EAR PR O GR AM M IN G MODEL FOR MENU PLA NN ING F OR 

N ORTHEAS TE R N ,  THA ILA ND 

The l i ne a r  p r o g ramm i n g  model was set up to sel e c t  c om b i n a t i on o f  

food d ishes , v eg e t ab l es and frui t s  i n  the quant i ti e s  that c ould  be 

c onsumed b y  a fam i l y  o f  7 pe r so n s and m eet al l the s pe c i f i c  n ut r i en t  

r e qui r em en t s  a t  the  lowe st cost . 

9 . 3 . 1  The  In i ti a l  Mod el 

In the i ni ti al m odel , t he obj e c t i v e  fun c ti on was set to m i ni m i se 

c ost and there was a total o f  3 1  s e t s  o f  con stra i n t s  to  be met and 9 3  

food s t o  b e  sel e c t ed wi th i n  t he i r quant i ty l im i tati o n s . The 3 1  s e t s  o f  

c onstr a i nt s  we re  m ad e  u p  o f  1 5  s e t s  o f  nut r i ent con stra i nt s , 1 5  se t s  o f  

n utr i e n t  i nterr e l a t i on sh i p  constr a i nt s and one 

c onstra i nt s . The  nutr i t i onal con stra i n t s  and 

set 

t he i r 

o f  we i gh t  

l i m i t a t i on 

r e qu i rem en t s  a r e  shown i n  Tab l e  5 0 .  Th e Nut r i ent  i n t e r r e l ationsh i p  and 

t hei r l im i ta t i on of requi rements  a re sho wn i n  Tabl e 5 1 . The 93 food s 

were 3 1 c ommon l y  eaten food d i sh e s , 26 cowpe a d ishe s ,  2 9  vegetab l es , 6 

frui t s  and s teamed gl ut i no u s  r i ce ( Ap pen d i x  7 ) .  

The mod e l  wa s set as fo l lo ws : 

mi ni m i ze :  

sub j e c t  to : 

n 

r c . x .  
j = 1  

n 

r 

j = 1 

J J 

A . . x .  l] J > b ·  - l 

and : xi > 0 j = 1 , 2 • • • 1 1 2  

cj = cost o f  r a w  mater i a l  j 

xj = qua nt i ty o f  raw mater i a l  j sel ec ted 

Aij = l evel o f  con stra i n t  i i n  food j 

bi = re qu i remen t  l evel  o f  con str a i nt i 

i = 1 , 2  . . .  3 1  
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9 . 3 . 2  The Re l ax ed Nut r i e n t  Con str a i nt s  Mod el 

It was found t h a t  i n  the i ni t i a l  model , t wo con st r a i n t s  we r e  too 

t i ght ; t he lower l im i t  r e qu i rement of fat ( greater than 2 0 %  of e n e r g y  

from fat ) and t he e qua l i t y con stra i nt o f  c al c i um a n d  pho spho r u s  r a t i o 

( 1 : 1 )  wer e  n o t  met . The ini t i a l  model wa s then mod i f i e d , the l o we r  

l imit o f  fat r e qu i r em ent was r em ov ed and t he c on stra int  o f  cal c i um and 

phospho r us rat i o  was rel a x ed ; t he ratio wa s set at m i ni m um and m a x imum 

r e qui rement as 1 : 0 . 8  and 1 : 2 . 5  ( Ca : P ) r e spe c t i v el y .  

9 . 4  L I N EAR PR OGRAM M I N G  I N PUT 

In put d at a  f o r  l i near prog ramm ing we r e  arrang ed i nto f i v e  

se cti on s :  ROW S ,  C OL UM NS ,  RHS ,  RANGE a n d  BOUNDS s e c t i o n  a ccord i ng t o  

t he TEM PO proc e d ur e  ( Bo rroug h s , 1 97 4 ) . C a rd s  were prepared a n d  i nput 

i nto the se f i v e  s e c ti o n s  as : c o st and  c on stra i nt s , e x c e pt tho se 

r e qui r e d  fo r n u t r i e n t  i nt errel a t i on sh i ps , were put i n  ROW , foc d s  to be 

selec ted in COLUM NS , requ i rement l ev el o f  c on st r a i nt s  i n  RHS , 

r e qui rement r a n g e  o f  con st r a i n t s  i n  RANGE a nd the qua nt i ty a l l o wa n ce 

for food to be se l e c ted i n  BOUNDS s e cti on . I n  the c a s e  o f  con str a i nt s  

o n  nutr i en t  i nt e r r e l a t i on sh i p , d ata we r e  a rrang ed a s  e x pl a i ned and 

summa ri sed in Ap pend i x  1 1 ,  and the i nput d ata for set t i ng l im i ts on 

to tal quant i ty of l i qu i d  m a i n  d ish were a r r a ng ed as one  c on stra i nt . 

There wa s a total  o f  281 5 card s i n put i n  the i ni ti a l  model : 4 5  

c ard s i n  ROW S ,  5 4  cards o f  nutri ent i nt e r r e l at i o n sh i ps , 2604 card s o f  

food com po si t i o n s ,  c ost and we i ght i n  COLUM NS section , 9 c a rd s  i n  RH S 

secti o n , 1 card i n  RANGE ( fo r  d i e t a r y  f i br e )  and 1 0 2  c a r d s  i n  BOU NDS 

section , 281 7 c a rd s in the rel ax ed nutr i en t  con st r a i nt mod el  as the 

c ard s we re need ed for the mod i f ied  con str a i nt s  and 2 83 4  ca rd s in the 

relaxed nut r i en t  con stra i n t  wi th l im i t  KA NGTOT ( a  l im i t  o n  total  

quanti t y  of  l i qu i d main d i s h e s )  as to s e l e c t  2 l i qu i d  main  d is h e s . A 

set o f  con t r o l  pro g ramme c a rd s wa s needed : 

Z NAME = " C PDIET" Z BNDST = " BNDST" 

Z DATA = " CPDIET" SETUP ( MIN ) 

I N PUT PR IM AL 

BCOOUT OUT PUT 

Z OB J  = n coST" RANGE 

Z RH S  = " LI M ITS" EXIT 

Z RNGST = " RNG " 
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9 . 5  L I N EAR PROGRAMMING OUT PUT 

Li n e a r  prog ramm i ng o utput o f  t he i ni t i a l  model pro d uced a n  

i nfe a s i b l e  so lut i on , a s  t h e  re qu i rement o n  the lowe r  l im i ts o f  f a t  and 

c a l c i um : pho spho rus ra t i o  we re  not m et . On ce these con s tr a i nt s  we re  

r e l axed an  opt i m um solution  was found . A so lution of  Men u  1 from the 

r e l a x ed nutr i e n t  c on stra i nt m odel and Men u  2 ,  w i th a l im i t  on KA NGTO� 
a d d ed , were fo und . 

9 . 5 . 1 The So lut i o n  o f  Rel a x ed Nut r i en t  Con stra i nt Mo del - M e n u  1 

The optimum so l ut i on was found and  the men u is sho wn i n  Tab l e  5 3  

wi th a c ost o f  3 8 . 39  bah t s . Gl uti nous ri ce contributed 7 1 % o f  the c o st 

a nd 6 2 %  o f  the to tal q u a nt i ty . I t  was sel e cted a t  the lowe r  l im i t  

l ev el . Four food  d ishes we r e  sel ec ted - 3 dri ed  m a i n  d is h e s  and o n e  

s auce a n d  c ontr i b u t ed o n l y 4 . 6 % o f  t he t otal c o st and 5 %  o f  to tal 

quanti t y . Ten vegetab l e s  we re  sel ec ted a n d  contrib u t ed 2 2 %  o f  t he c o st 

and 2 8 %  o f  t he to tal qua n t i ty .  On e frui t was sel e cted and i t  

c ontri but ed 2 %  o f  the c o s t  and 5 %  o f  the to tal quant i t y .  T h e  

quant i ti e s  o f  foo d  se l ec t ed a re sho wn i n  Tab l e  5 3 .  Th e d a i l y n ut r i e n t  

c ontent o f  t h e  men u i s  sho wn i n  Tab l e  5 4  a n d  Tabl e  5 5 . T h e  output for 

energy was sl i g h t l y  abo v e  the m i nimum r e qu i rement , the pro te i n- ca l o r i e  

r a ti o  and r i b o fl a v i n we re a t  the m i nimum l ev el . F a t  con t e n t  was onl y 

5 . 6% o f  the to tal calori e s . Th e Vi tam i n  C a nd V i tam i n  A we re i n  e x c e ss 

quanti t y ,  e spe c ia l l y  t he v i tam i n  A ,  t he o utput was 1 0 . 3  t i m e s  o f  the 

m i ni mum r equ i r ement . 

The c al c i um : p ho spho r u s  r a t i o  was a t  1 : 1 . 5  and the am ino a c id a t  

8 7 %  o f  t h e  FAO ( 1 9 73 ) pa ttern ; methi o n i ne and c ys t i ne we re the most 

l imiti ng amino ac id s .  

I n  men u 1 ,  al tho ugh 3 d r i ed m a i n  d is h e s  we re sel e c ted , the 

quant i t y  sel e c t ed of each d ish was sm al l and i nsu f f i c ient for a fam i l y  

o f  7 pe r son s .  On e sauce was se l ec ted but there we re  1 0  veg etabl es  i n  

to tal , a large quanti t y  t o  e at wi th  this s a uce . Som e o f  these 

v eget a b l e s  suc h  as wa ter c on v o l v o l u s , b i tter  gourd shoo t ,  n eem , l e ad 

t r ee young l eav e s  and c owpe a y o u n g  pod , a l tho ugh they  c ou l d  be e a t en 

wi th larb , t he qua nti ty  o f  l a rb was too smal l . Th i s  m en u  wo uld  n o t  be  

a c ce ptab l e  to t he v i l l ag e r s .  I t  w a s  very  c heap as the vil l ager s could 

g row the i r  own gl utinous r i ce and f i nd most o f  the foo d s  and food 

i ng red i e n t s  sel ec t ed in  t he men u a ro un d  t he i r  v il l age  area  wi thout 
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buy i ng t hem ; t h e y  onl y need ed to buy bee f .  

Table 5 3 :  Menu Se l e c t i on by Linear  Progr amm i n g  

M ENU 1 

R el axed Nutr i en t  Con st r a i n t s  
M odel 

F ood D i sh 

R i ce 
S t eamed gluti nous r i c e  
D r y  M a i n  Dishes 
S eason e d  m inced b e e f  
( Larb be e f )  
Ferme n t ed fish 
R oast ed  small t o a d  

Sauces 
F e rmen t e d  fish ho t 
s auce 
( Nanpr i g  fermen ted f i s h )  
V egeta b l es 
Water convol v o l u s  
M a l abar-night s h a d e  
l eaves 

Bitter g o urd shoo t  
N e em 
Amara n t h  bayam 
C ork w o o d  flow e r  
W a ter mim o sa 
P umpk i n  young s h oo t  
L eadt r e e  youn g l ea v es 
F ruit s 
Banan a  

TOTAL W E I GHT 
C OST ( BA HTS)  

Qu a n t i ty 
g 

5 1 00 . 00 

6 .  1 4  

1 40 . 00 
1 1 4 .  5 9  

1 50 . 00 

3 2 0 . 00 
4 20 . 00 

70 . 00 
1 4 0 . 00 
3 90 . 0 0 
2 1 0 . 0 0 
1 4 0 . 00 
2 1 0 . 00 
2 0 0 . 00 

4 10 .  2 3  

8 2 3 0 . 96 
3 8 . 39 

MENU 2 

R e l a x ed Nutr i e nt Con str a i nt s  
Model w i th l im i t  on t o t a l  quan t i ty 
o f  l iqu i d  m ain d i s h e s , 

F ood Di s h  

R i ce 
Steamed gluti nous r i c e  
Dry M a i n  D i shes 
Sea s o n e d  mi n ced bee f 
( La rb bee f )  
Fermen t e d  f i s h  
L i qu i d  Ma i n  Dish e s  
Bamboo Shoot hot soup 
(K a n g  Bamb o o  Shoot ) 
Pump k i n  and cowpe a s  
spic e d  s o up 
( K a n g  Fun g tong toa ) 

Sauces 
Fermen ted f i sh hot s a u c e  
( N ampr i g  ferm en t ed fi s h )  
Veget a b l es 
Water c o n v ol vol u s  
Mal ab a r-ni g ht shad e 
lea v e s  
S p i n a c h  
B i tter gourd  shoot 
Amara n t h  bayam 
Cork w ood flower 
Fru i t s  
Banana 

TOTAL WEIGHT 
C OST ( BAHTS ) 

Qu a n t i t y  
g 

5 1 00 . 00 

3 4 . 28 

1 04 . 26 

1 70 0 . 00 

300 . 00 

1 50 . 00 

320 . 00 
4 20 . 0 0 

1 8 . 7 7 
7 0 . 0 0  

3 90 . 00 
2 1 0 . 00 

1 0 1 . 90 

9 0 5 9 . 2 1  
4 0 . 72 
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Tab l e  5 4 : D a i l y  Nu t r i ents P rovid ed i n  the S o l u t i on of M e n u  P lann i n g  
B y  Lin e a r  Pro g r amming 

MENU 1 M ENU 2 
N u t r i e n t  

E nergy ( kcal ) 
D i gest i b l e  prot e in ( g ) 
D i eta r y  f ibre ( g ) 
c a l cium ( mr) 
P ho �nh o r u s  ( mg )  
I ron ( mg )  
V itam i n  C (mg ) 
V itam i n  A ( I U ) 
T hi am i n e  ( !llS ) 
R ibo fl a v in ( mg )  
N i aci n  ( mg)  
V itam i n  B6 ( mg )  
V itam i n  B1 2 (,u g )  
P anto th e n i c  a c id ( mg) 
F o l i c  a c id y;g )  

* 95% o f  m ax . l i m it 

N u t r i e n t  
C onten t 

1 558 1 . 8 
3 89 . 5  
230 . 6 

5 1 ?0 . 4  
6439 . 7  

25 3 . 4  
1 27 1  . 3 

1 50 8 9 7 . 7  
7 . 4  
8 . 6  

1 1 2 . 6  
28 . 6  
1 5 . 0  
4 8 . 0  

2 90 2 . 5  

% o f  M i nimum 
R e qui r e ment 

1 00 
1 8 1 
2 35 *  
F ' 1  
1 89 
258 
424 

1 0 3 0  
1 1  9 
1 00 
1 1 0 
25 1 
1 1 6 
1 0 2 
2 6 4  

* *  1 00 %  o f  m a x .  l im i t  

Nutr ient 
C o n tent 

1 5581 . 8  
389 . 5  
243 . 0 

lj t:j () Q . 4 
6925 . 2 

239 . 2  
1 260 . 8  

1 5 9606 . 7  
7 . 2  
8 . 6  

1 2 4 . 3  
28 . 3  
23 . 7  
50 . 7  

2 8 1 0 . 1 

Tab l e  5 5 :  N u trient R e lat i o n s h ips i n  the Sol u t i on o f  Menu 
fl anni ng by L i near  P r og ramm i n g  

N utri e n t  Relat i o n ship 

P rote i n - ene r g y  rati o ,  I 
E nerg y f rom fat , I 
C a l cium : P hosph o r us 
T hiam i n e , mg / 1 000 k c a l  
R ibofl a v in ,  m g / 1 000 k c a l  
N iaci n , mg/ 1 0 0 0  kcal 
I sol e u c i n e , m g / g  pro t e i n  
L euc i n e , mg/ g p rotei n  
L y s i n e , mg/ g  protein 
Methi o n e  and cys t i n e , m g / g  prot e i n  
Phen y l a lani ne  and try o s ine , m g / g  pro t e i n  
T r ypt o phane , m g / g  pro te i n  
V aline , mg/g protein 

Men u 1 

1 0  

1 . 3  
0 . 48 
0 . 55 
7 . 2  

4 4  ( 1 1 0 )  
88 ( 1 2 6 )  
48 ( 8 7 ) 
3 1 ( 8 9 ) 
36 ( 9 0 )  
25  ( 25 0 )  
5 6  ( 1 1 2 )  

% o f  M i n imum 
R e qu i rement 

1 00 
1 8 1 
248 * *  
1 1 2 
204 
24 3 
420  

1 08 9  
1 1 6 
1 0 0 
1 2 1  
2 4 9  
1 84 .  
1 08 
255 

Menu 2 

1 0  

1 . 5 
0 . 4 6 
0 . 55 
8 .0 

4 2  ( 1 05 )  
89  ( 1 2 7 )  
5 1  ( 9 3 ) 
3 0  ( 8 6 ) 
37 ( 9 3 )  
2 5  ( 2 5 0 ) 
5 8  ( 1 1 6 )  

F igur e s  i n  paren t hesi s re prese n t  the  per c e n tage the ami n o  a c i d  cont ents 
were of t h e  the FAO ( 1 97 3 ) ami n o  acid p a t t e rn . 
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9 . 5 . 2  The So l ut i on o f  Rel ax ed Nut r i en t  Con stra int w i th Lim i t  on 

L i qu i d  Ma i n  Di shes Mod el - Men u  2 

Optimum so l ut i on was a l so fo und i n  this model wi th  a cost o f  � 0 . 72 

b aht s . G l ut i no u s  r i ce was sel ec ted a t  the lowe r  l im i t  and c ontr i b uted 

5 6% of the total c o st and quant i ty . Two d r y  m ain  d ish e s  and t wo l i qu i d  

m a i n  d is h e s  and on e sauce were se l ec ted and t o g ether c ontr i b ut ed 3 0 %  o f  

the total c ost a n d  2 5 %  o f  total qua nt i ty .  The q uant i ty o f  t wo l i qu i d  

m a i n  d ishe s we re sel ec ted a t  the m i n i m um l im i t  set . Sev en ki nd s  o f  

vegetab l es were sel ected and c on t r i b ut ed 1 3 % o f  to tal cost a nd 1 8 % o f  

to tal qua n t i ty .  One  k i nd o f  fr ui t was sel ec ted and  c ontr i b u t ed about 

1 %  of  t o ta l  cost and total quant i t y .  The quant i t y of each foo d  

sel ected shown i n  Tabl e  5 3 .  Th e d a i l y n ut r i ent c ontent o f  t h e  men u wa s 

s im i l a r  to Men u  1 and i s  shown i n  Tabl e  5 �  and Tab l e  5 5 . Di et a r y  fibr e 

was a t  the max imum l im i t  and the v i tam i n  A c on t en t was v e r y  h i gh . The  

r i b o fl av in c on t ent  was s t i l l  at the lowe r  l im i t .  

Menu pl anni ng b y  t h i s  

bal an ce t h a n  the Menu 

mod el d id n o t  prod uce bet t e r  n utri en t  

a l t ho u g h  cost w a s  h i g her a n d  a h i g her to tal 

quant i ti y of food was sel e c ted . Th i s  model o ffe red a better m en u  

s tr uc tur e than t he pre v ious  one . Mo r e  food d ish e s  and 

qua nt i ty were sel ected . Onl y for one d i sh - se asoned m i n ced 

quant i t y  was sti l l  i n su ff i c ient fo r a l l  fam i l y  m em be r s . 

a l ar g e r  

bee f  t he 

Al tho u g h  7 

v e getab l es were se l ec ted , the qua nt i ty wa s not too e x c e ss i v e  exce pt for 

o n e  vegetab l e ,  Neem . About one t h i r d  rem ai ned un eat en when this men u 

was test ed wi th 2 fam i l i e s . Th e vegetab l es could a l so be e at en wi th 

t h e  two d r i ed ma i n  d ishe s  se l e c ted . Th i s  men u wo u l d  then be more 

a c ce ptab l e  than men u 1 .  

I t  wa s tho ught that by s et t i ng a l im i t  l i ke KA NGTOT t he n um ber o f  

d ishes could  b e  pl anned . I n  this  case a l tho ugh two l i qu i d  m a i n  d i sh e s  

were se l ec ted , t he to tal quant i ty was se l ec ted a t  the m i ni m um l im i t  set 

i n  the model . Th i s  meant that the se l ec ti on of t he n um ber o f  d ishe s i n  

e ach cat e g or y  d e pe n d ed on the m i ni m um total qua n t i ty set and i t  was n o t  

c e r t a i n  t hat i t  w a s  a l wa ys und er contro l . 
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9 . 6  C ONCLUS I O N  

L i ne a r  p r o g ramm i ng w a s  found u se ful for  p l anni ng a l o w  c o s t  d a i l y 

m en u  wi t h  the necessary  n utr i en t  r e qu i remen t s  and a n  ad e qu a t e  quant i ty 

o f  food s  but i t  sel ected an unacce ptabl e m en u .  I t  d id no t sel ec t  the 

foo d s  and food  d ishe s in  the d i ffe rent foo d  c a t egori e s  r e qu i red fo r the 

e at i ng pa ttern of t he No r t he as t e r n  v i l l ag er s . The d a i l y  menu must fit 

wi th  the v i l l ag e r ' s  e a t i ng pat t e r n  if  it  is  to b e  a cce ptab l e  and 

adopted b y  the v i l l ag e r s .  U s i ng m i x ed i nt eger prog ramm i ng a s  an 

e x tension to l in e a r  prog ramm i ng sho ul d  g i v e  a more acceptab l e men u wi th 

a spe c i f i c  meal pa ttern . Th i s  method sel e c ted spe c i f i c  foo d s  i n  each 

food c a t e g ory to b u i l d  up t he c om pl et e  d a i l y  m enu . I t  c oul d be u se d  to  

sel ect d a i l y  men u s  i n  se qu e n ce so  that a 7 -D a y  men u  pl an wa s pro d uced . 

I f  nece s s ary thi s could be ex tend ed to pro d uce i nd i v id ua l  d ai l y  menus 

for  two weeks o r  a month .  

The r e  we r e  probl em s i n  sel e c ti ng a s u i t ab l e  m en u  b y  l i ne a r  

programm i ng .  F i r stl y ,  i t  was on l y  po ss i b l e  t o  d e s i g n  a l o w  fat d i et  -

o n l y  5-6 %  o f  t he en erg y we re from fat - b e c au se a feas i b l e s o l u t i o n  

c ould onl y  b e  obta i ned b y  r em ov i ng t he l o we r  f a t  l im i t  o f  20 % o f  to tal 

energy . Th i s  l im i ta t i o n  of fat m i ght hav e been c aused by the l ac k  o f  

h i gh fat raw m a t er i a l s a nd foods i n  the Northeas t e r n  v i l l ag e s . Th ere  

is  a need for fur ther stud y to  i n c r e ase  fat i ntake m a y  b e  b y  u si ng fat  

in  cooki ng o r  h av i ng more coc on ut milk  a v ai l ab l e for cooki ng . 

C e r ta i n l y  there  need s to be a stud y to  f i nd a fe a s ib l e  so l ut i o n  wi th a 

h i gher fat  c on str a i nt i n  the l i ne a r  prog ramming model . Vi t am i n  A 

c onten t s  on the o ther hand wer e  too h i gh , pe r haps c a u sed  b y  the l ar g e  

quant i ty o f  veget abl e s  sel ec ted . Fo r l o n g  term pl ann i ng i nt a ke o f  

V i tam i n  A sho u l d  be l im i ted by , ac i ng con stra ints on the uppe r l evel . 

The qua nti ty o f  gl ut i no u s  r i c e  was at the m i nimum set i n  t h e  

programm e but i t  cont r i b uted t o  5 0 %  o f  the to tal we i ght o f  the d ai l y  

food i nt a ke . Th i s  seem s ra ther h i g h , al tho ugh n e a r  t he �mount a t  

p resent e at en i n  t he 

s tud y c o uld be mad e o f  

v i l l ages , a n d  the men u coul d b e  re- d e s i gned . 

the e ffe c t  o f  d ecreas i ng the quant i ty 

A 

o f  

g l ut i n o u s  r i c e  on t he c o st o f  the m en u  and on the i nc l u sion o f  sca rc e  

r a w  materi al s .  

Other probl em s  r e qu i ri ng fur ther  study are : t he m i ni m um amount 

o f  eac h  foo d  wh i c h  can b e  u sed , i . e .  wh a t  amount i s  i t  pr a c ti c al fo r 

t he house wi fe to c oo k  and s e r v e ? , t h e  nut r i ent lo ss d ur i ng c oo k i ng 

would i t  be m ore u se ful to u se food s  as serv ed , i n st ead of a s  t h e  bas i c  
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r a w  mater i a l s  i n  the pre sent model ? ,  t he n umber o f  food s  and foo d  

d ishe s  i n  the mod el - a r e  9 1  d ishes too man y when onl y sel ec t i ng 1 1  

foods a n d  food d ishes? wh a t  i s  the optimum n umber of food s  a nd food 

d ishe s  to be i nc l ud ed i n  the mod e l ?  

To c on c l ud e ,  a u se fu l  l in e a r  prog ramm i ng met ho d  wa s dev el o ped but 

i t  need s fur ther stud y to f i nd the o pt i m um u se for i t  in v i l l ag e  men u 

p l ann i ng , i n  pa r t i c ul ar add iti o n  of mi x ed i nt eger prog ramm i ng m i ght 

g iv e  a m ore acce ptab l e  men u .  
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10. P L A N NING ? - DAY M EN U  B Y  MIX E D  INT EG ER PROGRAMMIN G 

Da i l y  m e n u  p l an n i ng by u s i ng l in e a r  p r og ramm i ng fo r v i l l ag e r s  i n  No r t h­

E a s te r n  Th a i l a n d , a l tho ugh i t  c on s i s t e d  o f  n o rm a l  No r th e a s t e r n  d is h e s  

a nd cowp e a  d i sh e s , i nad e qu a t el y  r e pr e se n t ed the N o r th e a s t  m ea l  pa t t e r n . 

Me n u  pl a nn i ng b y  l i ne a r  prog ramm i ng fa i l ed to se l ec t  a r e qu i r ed n um be r  

o f  foo d  i t ern s  i n  a spe c i f i c  food c a t eg o r y  a s  r e qu i r e d  i n  t he m en u  

s tr uc t u r e . Th i s  mad e th e p l a n n i ng o f  t h e  m en u s fo r the r em a i n i n g  d a ys 

o f  the we e k m o r e  d i f fic u l t .  Th e  m en u  s t r uc tur e w a s  n o t  c on t r o l l ed . 

H e n u  s t r uc tur e c o uld b e  o b ta i n ed b y  the " ro und i n g  o ff "  o f  t he n um be r  o f  

food i t ern s se l ec t ed from t he l i n e a r  pr og ramm i ng s o l u t i o n  a n d  t he n  

s c hed u l i ng the m . B u t  t h e  m en u  wo u l d  h av e  to b e  pl ann ed f o r a l on g e r  

p e riod e . g .  30 o r  6 0  d a ys to m a ke the " ro und o ff "  to t he n e a re st 

i nt eg e r  h av e  a non- s i g n i f i c an t  e ffe c t  o n  the n ut r i tion a l  v al ue o f  t he 

m en u . I n  pl a n n i n g  a we e kl y  m en u ,  t he a c c ur a c y  o f  " ro un d ·  o ff "  i s  

q u e st i o n ab l e ;  t he d iffe r e n ce b e t ween 2 a n d  3 d i s h e s  m a y  a ffe c t  

s i g ni f i c an t l y  n o t  onl y t h e  c ost b u t  al so t h e  n ut r i en t  r e qu i r e m en t . 

Wh en a spe c i f ic n um ber o f  food i t em s r e qu i r e  to be s e l e c ted f r om 

d i ffe r e n t  cat e g or i e s , t h e  mathem at i c al p r o g ramm i ng pr o b l em m u s t  t he n  b e  

s o l ved a s  a n  i nt eg er p r o b l em .  I n t eg e r  con s tr a i nt s  a re i m po se d  o n  the 

a c ti v i t y  and i n  t h e  TEH PO s ys t em , t he br a n cll  and bound a l g o r i thm m i x ed 

i nt eg e r  p r og r amm i s  u sed to s o l v e  the r e s u l t i n g  pr o b l em fr om the 

o pti m um sol ut i o n  in l i n e a r  p r o g ramm i ng . 

1 0 .  1 TEJ1 PO tHXE D I N TE GE R  A LOGR ITHM IC PR OC EDURE 

( BUR R OUGH S  COR POR AT I ON , 1 974 ) 

i nn i n g  Wi th a n  o pt i m al so l u t i o n  to t he l i n e a r  pr o g r a mm i ng 

probl em ( i nte g e r  c on str a i n t s  i g n o r ed ) , t he a l g o r i t hm p r o c e ed s t o  choo se 

o n e  o f  the i nteg e r  v a ri a b l e s  v io l at i ng the i nteg r a l  r e qu i r em en t s  a nd 

c on str ue ts sub probl sn s  w h i c h  a re l i n e a r  p r og ramm i ng p r o b l em s , t he n  

e stim a t e s  whi c h  s u b pr o b l em ( c a l l ed a b r a n c h) i s  m or e  l i ke l y  to l e ad to 

a good i n t eg e r  so l ut io n  a n d  s to re s  t he l e s s  g oo d  p r o bl em s  i n  a wo r k  

f i l e .  I t  t hen o p t i m ise s t he c ho se n b r a n c h ; t hat i s , so l v e s  t he l i n e a r  

p robl em wi th t he n ew b o un d s .  I f  t h e  su b p r o b l em i s  i nfe a s i b l e then i t  

p i cks t h e  n ex t  b e s t av a i l  ab l e  b r a n c h  a n d  o pt im i s e s  i t .  I f  t he 
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s ubpr o b l em is o p t i mal a nd the s o l ut i o n  i s  the be s t  i nt e g er so l ut i o n  

f o md t o  d at e ,  a n ew cuto f f , t he s o l ut i o n  v al ue i s  a v ai l ab l e .  Th e 

a l gori t hm then p r o c e ed s t o  pic k  ano ther b e st avai l ab l e  b r a n ch on the 

f i l e ,  o pt i m ise s a nd another o pt i m al so l ut ion is o b ta i ned ; t h e  

o bj ec t i v e  mayb e a bov e the c uto ff o f  t he pr e v io u s  i nt eg e r  s o l ut i o n . I f  

t here a re n o  v ia b l e  bra n c he s o n  t he f il e ,  t hen t he p r og r a mm e  

t erm i na t e s .  T h e  best i n t e g er so l u t i on fo und t o  d at e  i s  t he o pt i m a l  

s o lut i on to the i n t eg er pr o g ramm i ng prob l em .  Th e o pti m i z a t i o n  i s  

a c hie v ed b y  pa r a m etr i c  p r o g ramm i ng on t he b o un d s .  Be c a u s e  a pro j e c t ed 

o bj ec ti v e  is a v a i l ab l e  a t  e ac h  pa ramet r i c  i te r a t i on , a b r a n c h  c a n  be 

d ro we d  when i ts pro j ec ti o n  i s  g re a t e r  t h a n  the c uto ff . 

A n  i nt e g e r  pro b l em is a n a l ysed to d et e rm i n e ma t r i x  s tr uc t ur e . 

O r d e r e d  sets s u c h  as : X 1  + X2 + + X J  < 1 ( X 1 ,  X2 , XJ a r e 

b iv al en t )  a re h a n d l ed i n  a n  a l gor i thm i c al l y  e ffe c ti v e  wa y .  In TEI-1 PO ,  
i nt eg ra l i ty sho u l d  be d em and ed o f  a s  fe w a c ti v i t i e s  a s  po s s ib l e .  

W h en e v e r  p o ss i b l e ,  t i g h t  boun d s a nd con s t r a i nt s  sho ul d  b e  i m po sed o n  

t h e  i nt e g e r ac t i v i ti e s .  E v en sm all i nt eg er prog ramm i ng oc c as i o n a l l y  

1 ead s to l ong r un time s . 

The p r e pa ra t i on f o r  IN PUT o f  a d a t a  d e c k  fo r an i nt e g e r  p r o g ram i s  

i d en t i c al to p r e pa rati o n  o f  the d a t a  d ec k  f o r  a 1 i n e a r  pro g ram , wi th 

t h e  ex c e p t i on o f  i nt eg e r  m a rke r c a rd s .  Ma r ke r  c a rd s  a re r e qu i r e d  to 

d is ti ng u i sh i nt e g e r ac ti v i ti e s  fr om c on t i n uo u s  a c ti v i ti e s .  
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1 0 . 2 S CHEM E  F OR SELE C TI ON OF S PEC IF IC N UMBER OF DISH ES F OR THE 

M ENU PLA N N IN G  BY M I XE D  I N TE GE R  P R O GR AM M IN G  

Con s id e r i ng on e c ateg or y  o f  foo d  d ish - d r y  m a i n  d ish e s two 

k i nd s  o f  d ry m a i n  d ish e s  we re to b e  sel ec t ed from the to tal  n um be r o f  

d r y  m a i n  d ishe s .  I f  ffi YM D  was a b b r ev ia t i on o f  d r y  m a i n  d i she s , t he 

s dJem e  f o r  sel ec t i on o f  d r y  m a i n  d i s h e s  w a s  set a s  fo l lows : 

a )  L i m i ts on to tal d r y  m a i n d is h  i nt a ke 

Up pe r l im i t  > D R YM D A + D R YM D  B + - - + D R YM D  N > lowe r l im i t  

then DR YMDfOT = DRYM D  A + DR YM D  B + --- + DR YM D  N 

Card s w e re a rr a n g ed a s : 

i n  COLUM NS s e c t i o n  

D R Y?-1 D  A 

DR YM D  B 

DR YM D  N 

i n  ROW S s e cti o n  

DR YM DTOT 

DR YM DT OT 

DR YM DT O T  

1 . 0  

1 .  0 

1 .  0 

L DR YM DTO T  a nd l im i t  on to tal d r y  m a i n  d i sh e s  we re p ut 

i n  RHS s e c ti on 
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b) L o we r  l im i t  on e a c h  dry m a i n  d is h  

where 

1 00 > DRYM D  A + 1 00 B DR YM D  A > 20 

1 0 0 > D R YH D  B + 1 0 0  B DR YM D  B > 2 0  

1 00 > DR )M D  N + 1 00 B DRTHD N > 2 0  

2 0  w a s  t h e  loW2 r l im it fo r e ac h  d r y  m a in d is h  

1 0 0 wa s a l arge n um be r  ( no t  spe c i fi c )  

B DR YH D  A to BDR YM D N w e r e  fuo l ea n  v a r i abl e ( 0 , 1 ) 

t hen i f  B lllTN D A : 1 ,  DR YM D A � 0 

i . e .  DR YH D A m u st e qu a l  0 

i f  BI:R YM D  A = 0 ,  DR TI1D A � 20 

t hen 

C DR YM D  A = D R YM D  A + 1 00 B DR YM D  A 

C DR YM D  B = DF R YM D  B + 1 0 0 B DR YM D  A 

C DR Til D N = DR YJ.j D N + 1 0 0 B DR YM D  N 

Ca rd s  w e  re a r r a n g ed a s : 

i n  C OLUH NS 

i n  RCM S 

DR YM D  A 

B DR 'l}!  D A 

G C DR YM D  

C DR YM D  A 

C DR YM D  A 

1 

1 00 

and l im i t  on e ac h  d r y  m a i n  d ish w a s put i n  

R H S  se c ti o n . 
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c )  Se l e c tion f o r a spe c i f i c  num b e r  o f  d r y m a in d is h e s  

( two d is h e s  we re to b e  sel ec ted ) 

B DR YM D  A + B DR YH D  B + ----- + B DR YI-1 D N = N - 2 
where N w a s  the number o f  a v ail ab l e d r y  m a i n  d ish e s . Hen ce t wo o f  

the E DR Y!-1 D v a r i a b l es m u st e qu a l  0 and t he r e fo re t wo  d r y  m a in 

d i she s wo uld be s e l ected a t  lev el s g re a t e r  o r  e qu a l  t o  lowe r 
l imi t  ( 2 0 ) .  

then 

BDR YN DTOT = B DR Yl1 D A + B DR YN D B + --- B DR YM D N = N - 2 

Ca rd s w e re a r r a n g ed a s : 

i n  CQUH NS s e c ti o n  

BDR Y!1 D A 

B DR Yl'i D B 

B DR 'l'M D N 

i n  RCW :3 s e ct i o n  

E B DR Yl·l DT OT 

B DR Yl'i DTOT 

B DR YM DTOT 

B DR YM DTOT 

1 .  0 

1 .  0 

1 .  0 

a nd t he n umbe r o f  d ish e s to be s e l e c t ed wa s put i n  R H S  s e c t i o n . 

The sc h e m e s  fo r t he oth e r  c a t eg ori e s  o f  foo d i tem s w e re t he s ame . 

T h e  pr og r amme w a s  run a s  m ix ed i n t eg e r  a n d  t he i nt eg er ma r ke r  c a r d  wa s 

p ut bet we e n  tbe ( a ) and ( b ) c a r d s i n  CQ UM NS s e c ti o n . Th e re must be a 

l im i t pl aced o n  t he to l er a n ce . Th i s  i s  n o rmal l y  0 .  0 1  a nd t hen a n  

i nt eg er v ariab l e  i s  d e f i n ed a s  0 . 99 to 1 • 0 1  or n o t  e x a c tl y o n e . Th e 

c ontro l  c a rd Z TOL I N  wa s u sed at o.  00 1 i n st ead o f  0 .  0 1  t o  g i v e  a n  

i nteg er v al UE:'  n e a re r  t o  on e .  If a n  i nt e g e r  v ariab l e  d iffe r e d  from a n  

i nteger v al UE:'  b y  l ess t ha n Z 1DL I N , t he v a r i a b l e  w a s a ssum ed t o  b e  

i nt eg e r . 
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1 0 . 3 T HE l'1EAL PATTERN 

Two t ype s of m eal pa t t ern  we re  c on sid ered a nd u sed in t he men u 

p l anni ng - the y  we re the " surv ey" pat t e r n  and t he " pr e fe r en ce "  pat tern . 

The " su r v eY'' pa t t ern  wa s d er i v ed from the resu l ts of  the su rvey  on food 

e at i ng h ab i ts througho ut the ye a r  i n  t en v il l ag e s  i n  Khon  Kaen  

Prov i nce . The p a t t ern re qui red 2 dry  m a i n  d ishe s ,  2 l i qu i d  main  

d ishes , 2 s auc e s ,  3 k i nd s of v eg e t abl es  e at en wi th  sauc e s  and main  

d ishes , k i nd o f  frui t ,  1 desse r t  and s t e am ed gl uti nous r i ce . Th e 

su rvey  p a ttern r e prese n t ed the fac tual v il l ag er s '  e ati ng h ab i ts , b ut i t  

m ig!1t n ot be the pattern  the y  wo uld  pr e fe r . The " prefe ren ce"  pa t t er n s  

we re c on sidered fo r the b e tt er acce pt ab i l i ty o f  t h e  men u a nd wa s 

obta i n ed b y  i nt e rv iewi ng  2 8  fam i l ies i n  Ba n Ko ksri and Ban Ma un g . 

Table 5 6 : The Number of T i m e s  a Fam i ly C h o se to E a t  D ifferent 
C ategor i e s  o f  F o o d s  in D i f f e r e n t  Meal s - "A P r e fe r e n c e  
P at t e r n "  
( T ot a l  Number o f  2 8  H o usehol d s  I nt e r v iewed ) 

B r eakf a s t  Lun c h  D i nn e r  Who l e  D ay 

( Av er a g e  Numbe r of Times  Per Fami l y )  

D r y  m a i n  d ishe s  0 . 68 1 . 50 0 . 86 3 . 04 
L i qu i d  main d i sh e s  1 . 07 0 . 57 1 .  1 8  2 . 82 
S auces 0 . 68 0 . 36 0 .  61  1 . 65 
V e getables 1 . 3 9  1 .  86 1 .  54 4 . 79 
Fruits  0 . 93 0 . 82 0 . 7 1  2 . 46 

Th e  ho usewi v e s  of the se 28 fam il ies  we re a sked to choo se from the card s 

o f  foo d  i tems  pr e sented to them wh at they wo uld l i ke thei r f a m i l i e s  to 

e at for br e akfa st , l un c h  and  d i nn e r . The l ist o f  d r y m a i n  d ishes ,  

1 i quid m a in d i sh e s ,  sauce s ,  v eg e t ab l es a nd frui ts  eaten b y  1 00 

ho useho ld s i n  the three  se a sons we r e  u sed  for t he sel ec tion . The 

11 pre fe ren ce11 meal patt e r n  wa s d er i v ed from the average  n um ber  o f  food s 

c hosen i n  d iffe rent  meal s by  a fam i l y  a s  shown i n  Tabl e  5 6 .  Th e  ki nd 

o f  food  a nd the n um ber o f  fami l i e s  choo s i ng e ac h  food fo r b r e akfa s t , 

l unch a nd d inn e r  a re pr e s e n t ed i n  Append i x  1 0 . I t  was  d ec id ed that  3 

d ry m a i n  d ishe s ,  3 liqu i d  main d i she s ,  2 s a uce s , 5 veg e t ab l e s , 2 fr ui t s  

a nd 1 d essert  sho uld  b e  i nc l ud ed i n  the " pr e fe ren ce"  meal pattern  wi th 

s teamed gl uti no u s  ric e . 
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1 0 . 4 THE RE VISED DATA Fffi I N PUT MEN U PLA NN I N G  B Y  M I XE D  INTE GE R 

P R Orn AM M IN G  

Fo ur fac to r s  had b ee n  rec on s i d ered a nd t h e  data then w a s  r e v i se d  

to input i n  the m i x ed  i nt e g e r pro g r a mm i ng . The se were : n um be r  o f  food 

i tern s  fo r the s e l e c ti o n , t he n ut r i en t  c om po si t i on o f  foo d  i tern s , 

n utr i en t  c on str a i n t s , a nd t he qua n t i t y  l im i ts o f  the food i tem s .  

1 0 . 4 .  1 Food Sel ec t i o n  

In t h e  m en u  pl a nn i ng b y  l ine a r  pr o g ramm i ng ,  66 food i tem s o f  

c ommon l y  e aten fo od d i s he s , v eg e t a b l e s , f r ui ts a nd 2 6  cowr: e a  d i sh e s  

w e re i n pu t  for t h e  l in e a r  p r ? g ra m  s e l ecti o n . I t  w a s  tho u g ht that t h i s  

n umber , a tot a l  o f  9 2  f o o d  i tem s was too l a rge f o r  the sel e c ti on and 

t h e  less  c ommon l y  e at en foo d s  mi g ht be se l ec ted , thus m aki n g  t he men u 

l ess a c c e p t abl e . Onl y  foo d  i te m s c on sum ed by t he maj o r i ty o f  t h e  

h o useh o l d s sho u l d  b e  u se d  f o r  the s e l e c ti o n . Food i t erns wh i c h  h ad b e e n  

e aten b y  a t  lea s t  1 8  ho useho ld s i n  t he sur v ey we r e  sel ec ted . Th e re 

we re 4 5  f o od i tem s ,  i nc l ud i ng 1 4  dry m a i n  d is h e s , 6 l i qu i d  m a i n  d is he s , 

6 s a uc e s ,  1 3  veg e t ab l e s , 5 f r u i t s  sel e c ted to i n put i n  t h e  m ix ed 

i nt eg e r  p r ogram . A d e ss e r t  d ish , s we e t  n oo d l e  p ud d i ng , m ad e  from 

t a pioc a , was n o t  i nc l ud ed al tho ug h more t han 1 8  ho use ho ld s a t e  i t .  

V i ll ag e food v en d o r s  u su a l l y b o u g ht t he nood l e  from Kho n  Kae n  m a rke t  

a nd onl y  pr e pa red t he p ud d i ng .  Th i s  d is h  there fo re wa s n o t  sui t ab l e  

fo r  the ho u sewi v e s i n  the v il l a g e  to rnake f o r  the i r  fami l i e s . Th e r e  

we re al so 1 2  cowp e a  de s se r t  and s n a c ks t o  b e  sel ec ted s o  t he r e fo re t h i s  

d e sse r t d ish wa s n o t  i nc l u d ed .  

There we r e  the n 4 4  comm on l y  e at en food i tem s a nd 2 6  cowp e a d i sh e s , 

t o tal o f  70 foo d  i terns t o  be sel ec t ed . Th e y  we r e  c l as s i f i e d  i n  

d iffe re n t  cat eg or i e s  a s  22 food i t ern s  i n  d r y  m a i n  

m a in d i s he s , 8 i n  sauce s ,  1 3  i n  veget ab l e s ,  5 i n  

d e sse r t s  a s  sho wn i n  Ap pe n d i x  7 .  

Th e sc hem e s  for men u str uc tur e pl a n n i ng a 

11 sur v e y "  and " pr e fe re n ce "  meal p a t t er n s  c oul d 

d ishe s ,  1 0  i n  1 i qu i d  

fr ui ts a nd 1 2  i n  

f i r st d a y m en u  i n  

t hen be p l a n n ed . F o r  

e x an pl e  the sc hem e fo r s e l e c ti n g  2 d r i e d  m a i n  d is h e s  i n  t he " su r v e y" 

m e al pa t t er n - B DR�1DT O T :: N - 2 ,  i n  thi s c a s e , N ( to ta l  n um be r  o f  d r i ed 

m a i n  d is h e s )  wa s 22 d i sh e s , t he r e fo re BDRMDTOT w a s  set a t  20 .  Th e men u 

s tr uc tur e for t h e  o ther f o o d  cat e g or i e s  wa s set the s am e  wa y a s  shown 
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i n  Appe n d i x  1 1  ( Tabl e 1 1 . 1 ) .  

1 0 . 4 . 2 Th e n ut r i en t  c om po s i ti on 

The nut r i en t  com po s i ti on s  of food d ish e s  we re r ev i sed a s  t he 

n utr i en ts lost d ur i ng c oo ki ng we r e  ta ken i nto con s id e ra t i o n . Lo ss o f  

v i tam i n s  and am i no ac id s  a t  diffe rent  coo ki ng t empe ra t ure s and t i m e s  

we re d e r i ved f r o m  the d at a  i n  t h e  l i tera tu r e  rev i e wed by Ch i tt a po r n  

( 1 977 ) and appl i ed to t he Northe a s tern c ooki ng a s  sho wn i n  Tab l e  5 7 .  

Tabl e  57 : L o s s  o f  V it am i n s  and Ami n o  A c i d  a t  Various Temper a t u r e s  
a n d  Tim e s  o f  C o o k i ng ( De r i v ed from Ch i ttapor n , 1 977 ) 

N utri e n t  

V itam i n  A 
T h i am i n e  
R i bofl a v i n  
N i a ci n  
V itam i n  C 
V i tam i n  B6 
V i tam i n  8 1 2  
P an tothe n i c  a c i d  
Fol ic  a c i d  

I soleuc i ne 
L eucine 
Lysine 
Methion i ne 
Cystine 
Phe nyl a l an ine 
Tyros i ne 
Threon i n e  
T rytophane 
V al ine 

Fry i n g  
i n  Oi l 
1 50 ° C ,  
1 0  mi n 

1 2 . 5 0 
77 . 56 
1 4 . 59 
1 3 . 1 6 
4 3 . 1 3  
1 3 .  1 6  
3 9 . 23 
1 5 . 30 
9 6 . 3 9  

1 5 .  3 0  
6 . 7 4  
9 . 4 9  

1 3 . 88 
5 9 . 2 0  

1 .  7 3  
6 . 58 
2 . 06 
4 . 70 
2 . 79 

D ee p  
F r yi n g  
1 90 ° C ,  
5 min 

Char c o a l 
R oast i n g  
75° C ,  
4 5  m i n  

S te am i ng 

90
° C ,  

3 0  m i n  

( % loss f r om ori g i n a l  con c e n t ra t i o n )  

3 7 . 70 
1 00 . 00 

22 . 05 
1 00 . 00 

9 2 . 37 
3 6 . 66 
9 5 . 37 
44 . 07 

1 00 . 00 

4 8 . 53 
37 . 7 0  
3 9 . 23 
6 3 . 07 

1 00 . 0 0  
4 . 07 

4 2 . 1 8  
7 . 97 

1 1 . 7 1  
5 . 02 

0 . 30 
1 .  0 4  
3 . 38 
0 . 1 5 
0 . 97 
0 . 59 
0 . 53 
0 . 4 5  
3 . 1 7 

0 . 02 
0 . 05 
0 . 1 5  
0 . 09 
0 . 0 1  
0 .  1 5  
0 . 0 3  
0 . 0 1  
0 . 30 
0 . 49 

0 . 8 1  
2 . 83 
4 . 77 
0 . 36 
2 . 5 1  
1 . 1 7 
1 . 3 9  
1 . 00 
7 . 53 

0 . 08 
0 . 15 
0 . 39 
0 . 2 9  
0 . 02 
0 . 26 
0 . 1 0  
0 . 0 2  
0 . 53 
0 . 64 

B o i l in g  

0 
1 00 c 
45 m i n  

2 . 5 1  
1 0 . 6 1  
1 0 . 6 1  

1 . 30 
8 . 03 
3 . 42 
4 . 96 
3 . 1 3 

2 6 . 93 

0 . 3 9 
0 . 57 
1 . 29 
1 . 1 2  
0 . 10 
0 . 68 
0 . 40 
0 . 07 
1 . 4 5  
1 • 5 6  

I t  w a s  fo und t h a t  l o s s  o f  v i tam i n s  a nd am i no ac id s wa s l e ss t han 

e x ce pt fo r fo lic a c id , i n  fr yi ng a nd boil i ng . Coo ki ng  by fr yi ng 

i n  oil ( 1 50
°
C ,  1 0  min) and d ee pfr yi ng i n  o il ( 1 90

° C ,  5 mi n ) had a 

g reat e r  e ffe c t  on all  v i tam i n  and  amino a c id lo ss t han the o ther 

m etho d s  of c oo k i ng . 
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Nutr i e n t  loss i n  soaki n g  o f  gl ut i nous r i c e  for l o n g  pe r i od s b e fo r e  

s te am i n g  was take n  from t h e  data on n utr i en t  l o ss o f  wash i ng r i c e . 

C h e i g h  ( 1 978 ) fo U1d t hat l o s s  o f  n ut r i en t s  on w a sh i ng o f  50 -9 0 %  

po lished J a po n i c a  and I n d  i c a  r i ce wa s a s  follows : total so l id 1 -2 % ,  

prote i n  5 -7 % , c al c ium 1 8-2 6 % , i ron 1 9-4 7 % ,  t hi am i n e  22 -4 0% ,  r i b o fl av i n  

1 1 -24 % ,  n i ac i n  3 6 -4 5 % .  Th e h i g h  lev el s  o f  t he se d at a  we r e  taken for 

c al c u l a t i ng the n utr i en t  l o ss fo r glut i nous  rice . 

s t eam i ng o f  gl u t i nous r i c e , a s  we l l  as  s te am i ng and 

Nutr i en t  lo ss on 

boil i ng of t he 

o ther d is he s ,  we r e  igno r e d  as t he lo sse s o f  v itam i n  and am i no ac id s 

we re l e s s  than 1 0 % .  Al l o wance wa s mad e fo r lo ss o f  fo l ic a c id ;  i n  the 

n utr i en t  con str a i nt  fo r fo l ic ac id , add i ti on of 20 % wa s ad d ed to t he 

m i nim um r equi rem ent .  Th ere we r e  sev en c ommon d ishe s a nd cowpe a d i sh e s  

f o r  wh i c h  t he m e t ho d  of c oo k i ng wa s fr yi ng i n  o i l  a n d  d ee p  fr yi ng :  

fr i ed f i s h , fr i ed bee f ,  fr i ed fX) r k  and cowpe a b al l , fr i ed c o wpe a ,  fr i ed 

c o�e a pa ste . Da t a  on n ut r i en t  l o sse s i n  Tab l e 5 7  we r e  u sed to  

c al c ul a t e  the nut r i en t  com po s i ti on o f  the se d i she s ( Appe nd ix  8 ) .  The r e  

we re f i v e boil ed v eget ab l es : b am bo o  shoo t ,  i v y  g o urd , l ea f  'mu s t a rd , 

n eem and c orkwoo d  young l ea f . N u t r i en t  c ompo si t i on o f  boil ed b am bo o  

shoot wa s taken f r om FA O ( 1 972 ) food com po si t i o n  tabl e .  Nutr i en t  lo ss 

o f  s im i l ar vegetab l es wa s deri v ed from FAO ( 1 972 ) foo d  c om po si ti on 

t ab l e s  a nd used fo r cal c ul ati ng t he o th e r  four v eg et ab l e n utr i en t  

c om po s i t i on s ;  e x cept fo r v itam i n  86 , v i tam i n  B 1 2 , fo l ic ac id a nd 

pa nto t h e n i c  ac id fo r wh i c h  d ata o f  Pa ul a nd So u t hg ate ( 1 978 ) we r e  u sed . 

Th e  n ut r i ent com po si ti o n  o f  t he 7 0  food i t ems a nd s team ed glut i n o u s  

r i ce a re shoWJ i n  Appe n d i x  8 a n d  1 8 . 

1 0. 4 .  3 Th e Nu tr i en t Con str a i nts 

N u tr i en t  con stra i n t s  fo r v i tam i n  A ,  fat a nd fo l ic a c id we re 

r e v ised fo r the m i x ed  i nt eg er prog ramm i ng . Th e r e v i sed n utr i en t  

c onstr a i n t s  are s h o wn i n  Table 5 8 . I n  t he l ine a r  prog ramm i ng mod el 

t here wa s no uppe r l im i t  for  vi tam i n  A i nt a ke a nd t he so l ut i on from 

l i near pr o g ramm i n g  prod u c ed a d i e t  wi th v i tam i n  A c onten t  of 1 5 9 , 606 I U  

wh ic h  w a s  too h i g h  a lev el . The upper  l im i t  for v i t am i n  A r e  r em en t  

w a s  put i n  for m i x ed i nt e g e r  prog ramm i ng . A R DA 1 974 recommend a t i on 

for  v i t am in A wa s c on s i d e r ed , a s  t he l ev e l  o f  v i tam in A i nt a ke 

r e comm end ed wa s h i g he r  t h an the Th a i  r e c ommend ation . I t  was d ec id ed to  

u se two t h i rd s  o f  the l ev el o f  R DA 1 974 v i t am i n  A r e commen d at i o n  fo r 

t he lowe r l im i t  and t hr e e  times t h e  recomm end at i o n  for the  uppe r 1 im i t 
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for the v i tami n A r equ i r em en t  o f  a fam i l y  o f  7 p e r son s .  The l o we r 

l imit o f  20 % e n e r g y  fo r f a t  in the l i nea r prog ramm i ng h ad p r oduc ed a n  

i n fe a s i b l e  so l ut i on and t he so l ut i on fr om l inear p r o g ramm i ng wi th n o  

1 o v.er l i m i t  on f a t requ i r e m ent pr o d uced on l y  6 %  o f  e n e r g y  from f a t . 

The lowe r l im i t  m ust be p u t  in the m od el o r  o therwi s e  the d i et sel ec ted 

w o uld be a low fa t d iet . The l im i t  o f  2g o f  fat pe r 1 00 k c al wo ul d  be 

a reaso n a b l e re qui r emen t t hu s  the l o we r  l im i t of 1, en e r g y frorr. fat wa s 

s e t  at 1 8 % .  Ad d i ti on o f  20 % on the fo l ic ac i d  re qui remen t wa s put for 

t he lowe r l im i t  for fo l ic ac id , t hi s  wa s to al l o w  fo r the c oo k i ng l o ss 

o f fo l ic a c id i n  t h e  steam ed gl ut i nous r i c e  a nd t h e  o ther d is h e s . 

T able 5 8 : A N e w  Rev i s ed Nutr i e n t  Con s t r a i n t  for P l a n n i n g  a D a i l y  
M e n u  for a Fami l y  o f  S e v en Per so n s  

N utri e n t  

E nergy ( kca l ) 
D i ge s t e d  prot e i n  ( g) 
D ietr y f i bre ( g ) 
C alci urn ( mg) 
I ron ( mg ) 
V it am i n  C ( mg )  
V itam i n  A ( I U )  
Thi am i n e  ( mg) 
R i bo fl a v i n  ( mg )  
N i a cin ( mg )  
V itam i n  B6 ( mg )  
V it am i n  B 1 2  ()Jg )  
P antothe n i c  ac i d  ( mg) 
Folic a c i d  (pg )  
I so l euc ine ( mg/ g pro t e i n )  
L euci n e  ( mg/ g  p r ote i n ) 
L ysine ( mg!g p r o t e i n )  
M ethi o n i ne + c y s t i n e  ( mg / g  pro te i n )  
P henyl a l an i ne + Tyro s i ne ( mg / g p rote i n )  
Threon i n e  ( mg/ g  prote i n )  
T ryptophane ( mg / g pro t e i n )  
V al ine ( mg! g prot e i n )  
P rote i n - ener gy rat i o  ( % )  
P hosph o r u s / c a l c i um r a t i o  
Th i am i n e / en e r g y  ( mg/ 1 000 k c a l ) 
R ibofl a v i n / e n e r g y  ( mg / 1 00 0  k c a l ) 
N i ac i n / e n ergy ( mg/ 1 00 kcal ) 
E n ergy f r om fat , % 

Low e r  Lim i t  

1 55 8 0  
2 83 

98 
3400 

98 . 28 
300 

1 82 00 
6 . 23 
8 . 5 7  

1 02 . 83 
1 1 . 4  
1 2 . 9  
4 7  

1 332 
32 
56 
44 
2 8  
48 
32 

8 
4 0  
1 0  

1 8  

. 8  

. 0004 

. 00 0 5 5  

. 00 6 6  

Uppe r L im i t  

2 4 3  
1 0500 

54600 

2 . 5  

3 5  
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1 0 .  4 .  4 T h e  l im i t  q ua nt i ty o n  foo d i n t a ke 

Lim i t s  on qua n t i t y o f  foo d  i tem s , to t a l  food i n  e ac h  c a t eg o r y  a nd 

t o tal foo d  i n  t h e  m en u  we r e  set fo r the mi x ed i nt e g e r  prog ramm i ng . 

T h e  lowe r l im i t  o n  qua nt i t y  o f  foo d  i t ern s  c on sum e d  b y  a fam i l y  o f  

7 pe rson s we re r e qu i re d  fo r t he m i x ed  i nt e g er pro g ramm i ng . Th e 

q u a nti t y  o f  5 t i m e s  the q u a nt i t y  c on sum ed b y  ad u l t man wa s u sed a s  t h e  

1 o w= r  l i m i t  o n  e a c h  foo d  i tem f o r  t h e  f am i l y  o f  7 p e r so n s a nd we r e  

i n put i n  t h e  RH S  s e c ti on . U ppe r l im i t  o f  7 t i m e s  wa s u s e d  a nd i n put i n  

t he BOUNDS s e c ti on . Th e se l im i ts on food i t em s a re sho wn i n  Ap pe nd i x  

1 1 .  Th e l o we r l im i t  o f  s t e am ed g l u t i n o u s  r i c e  wa s r e c on s i d ered a s  i t  

w a s  se l e c t ed a t  t h e  lowe r l im i t  i n  the l i n e a r  pro g rammi ng s o l ut i on s .  

P e r h a p s  t h i s  l o we r  l im i t  m ig ht b e  too l ar g e  a qua n t i t y .  Th e qua n t i t y  

w a s  then t e sted w i t h  fou r  f am i l i e s .  Ea c h  f am i l y w i th 7 meMbe r s a s  

p l ann ed w a s  g i v e n  5 1 00 g o f  gl u t i n o u s  r i c e  a nd t h e  o the r f o o d  i n  the 

m en u  pl a n n ed by t h e  l in e a r  p rog r a mm i ng .  Two fam i l i e s  c on sumed a l l  o f  

t h e  s t e am ed g l u t i nous r i c e  and i nd i c a t ed t h a t  t he y  wo u l d  r e q� i re more , 

o n e  fam i l y ab o u t  5 0 0  g m o re and t he o th e r  f am i l y  about 1 k g  m ore . T h e  

o ther t wo fam i l i e s  coul d  n o t  con sum e a l l  t he r i c e , o n  a v e ra g e  6 00 g o f  

s t e am ed g l uti n o u s  r i c e  r e m a in e d  un e a t en . T h e  r e ason t hat the y  c o u l d  

n o t  con sum e al l o f  t h e  g l u t i n o u s  r i c e  wa s n o t  bec a u se t h e  qua n t i t y  wa s 

t o o  l a rg e b ut i n  t h e  men u t he r e  we r e  too m a n y  k i nd s  o f  v eg et ab l e s . 

F r om  th i s  r e su l t i t  wa s  d ec id ed t h at t he l owe r l im i t  on s t e am ed 

g l uti n o u s  r i c e  wo u l d  r em a i n  the s am e . 

The uppe r quanti t y  1 im i t w a s  set fo r e ac h  c a t e g or y o f  foo d s .  Fo r 

e x crn pl e ,  i n  t he l i qui d m a in d i s h , t ill d i s h e s  we r e  r e qu i r e d . Th e u p pe r  

t y  1 im i t o n  l i qu i d  m ai n  d i s h e s  wa s t hen ta ken from t he qua n t i t y  

o f  the t wo d is h e s  e at en a t  t he h i g h e st a m o un t , 1 75 0 g  and 1 750 g 

r e spe c ti v T h e r e fo re the u p pe r l im i t  on qua n t i t y w a s  t a ken a s  t he 

s um ,  i . e .  g .  Th e  u ppe r l im i t  fo r d r y  m a i n  d i she s  ( D R YM DT O T ) ,  fo r 

l i qui d m a i n  d i s h e s (KA N GT OT ) , fo r s a u c e s ( S A U C ETOT ) , fo r v e g et ab l e s 

( VEGE TO T ) ,  fo r fr ui t s  ( FR U I T O T ) and f o r  d esse r t s  ( DE S TO T )  u sed fo r 

anni ng t he 7 d a y  men u s  a re sho wn i n  Appe n d i x  1 1  ( Ta b l e  1 1 . 2 ) .  

T h e  l im i t  on to t a l  foo d  wa s rev i s e d . I n  t he l i n e a r  pro g ramm i ng 

m odel a n  uppe r l im i t o f  1 5 ,  OO O g  wa s se t a s  m os t  o f  t he d a t a  i n put fo r 

n utr i en t  compo s i t i on o f  food d i s h e s  and v eg et ab l e s  w e r e  i n  the u n c oo ke d  

f o rm .  T h e se  d a t a  h ad  b e e n  rev i s e d  for t h e  m i x ed i nt eg e r  p r og ramm i ng 

a nd n ut r i e n t  lo s s  d ur i ng c oo ki ng h ad been a l l o we d . Th e r e fo r e  t h e  l im i t  

o n  to ta l  q ua nt i t y  o f  food s c oul d b e  r e d uc e d . T e n  pe r c e n t  o f  t h e  
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a v era g e  q ua nt i t y  e aten b y  a fam i l y  o f  7 p e r son s  w a s  use d  fo r the uppe r 

l imi t .  Thus t h e  u pper l im it o f  to tal we i g ht o f  1 4 , 000 g was set i n  the 

m i x ed i nt eg er mod el . 

1 0 . 5 PLA NN IN G  A WEE KLY M ENU 

A wee kl y  m en u  was d ev e l o pe d  b y  p l ann i ng on a d ay b y  d a y  bas i s . 

Once t h e  f i rst s o l ution w a s obta i n ed fo r t he fir st d a y ' s m en u , t he 

s e cond d a y ' s m en u  wa s  t h en pl ann ed by d el et i ng the food i tem � a l r e ad y  

s e l ec t ed .  Some food i tem s c ou l d be e at en more t h a n  once a week and 

t his wa s t a ken i nt o  con s id e r a t i o n  in pl ann i ng the 7 d ay m en us .  A 

surv e y  o n  fre que n c y  o f  t h e  6 9  foo d  i tem s e aten i n  a wee k  wa s con d u c ted 

wi th 28 fam i l i e s  i n  two v il l ag e s  i n  Kho n  Ka e n  Prov i n c e . Da t a  obta i n ed 

f r om  thi s  surv e y ,  a s  sho wn i n  Ap pe n d ix 1 0 ,  was u se d  fo r p l ann i ng t h e  7 

d ay m en u s .  Foo d  i terns w h i c h  w e r e  sel e c t ed i n  the m en u ,  we r e  a l l o we d  to 

be sel e c t ed to the m ax im um fre qu e n cy o f  e at i ng i n  a wee k ,  t hen t h e y  

w e re r em ov ed  from t he prog ramm e . 

1 0 . 6  T R IA L R UN N I N G  OF M I XE D  I N TE GE R  PR OGR AMM IN G  F OR M ENU PLA NN ING 

There w e  r e  two m eal pat t e r n s  for menu pl ann i ng , t he " su r v e y" 

pattern a nd the " pr e fe re n ce" pa t t e r n . A l l o f  t h e  i nput d at a  i n  the se 

t wo pa t t e rns we r e  s imi l a r  onl y t h e  l im i t  o n  the n um ber o f  food i tern s 

f o r  eac h c at eg o r y  a nd t h e  1 imi t  o n  t he to tal qua n t i t y o f  foo d  i n  e ac h  

c a t egor y we re d i f fe ren t . The r e  we r e  1 2 8  ro ws a nd 2 89 v a ri ab l e s  i n  t he 

probl em , wi th card s i nput a nd 7 0  i nt eg er v a riabl e s . 

I n  r un n i n g  the m i x ed i nt e g e r  prog ramm i ng a n  opt i m al so l u t i on to 

the l in e a r  prog ramming probl em i s  r e qu i red be fo r e  entr y t o  mi x ed 

i nt eg e r  p r o g ramm i ng pr oc e d ur e  ( MXIN T ) .  Fo r t h i s  r e a s o n  PR If-1A L  i s  

c al l ed i n  the abo v e  pro g r a m . PR IMAL i g no re s  the i nt eg e r  marke r c a rd s .  

The r un n i ng o f  t he m i x ed i nteg e r  prog ramm i ng fo r a n  o pt i m un  

soluti o n  c oul d t a ke a lon g  com p u t er t i m e  a nd i t  wo u l d  t a ke e v en l o n g er 

fo r the r unni ng fo r the fo l l o wi n g  d ay' s m en u  a s  l es s  foo d  i t ern s  r e m a i n  

t o  b e  s e l e c ted . Mod i f i e d  proce d ur e s  fo r obta ini n g  a n  o p t i m a l  s o l u ti o n  

we re a l so u se d  i n  r unn i ng t he m i x ed i nt e g e r  prog ramm i ng . Th e y  a re a s  

fo llo ws : ZAL PH A ; ZJU S T ; ZBIOB J ;  ZFRE Q 1 ; Z DOF Q 1 .  Th e i r  

d esc r i p t i on s  a re given i n  Appe n d i x  1 1 .  

T r i a l  r un s we re c ond u c t ed fo r 11 pre fe ren ce11 pa t t e r n  and fo r 

" sur v e y 11 patt e r n  as a re summa r i s e d  i n  Tab l es 59 and 6 0 .  The so l utio n  
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f o r eac h t r i al a re prese n t ed i n  Ap pend ix 1 1 .  Foo d s  were s e l ec ted a s  

pl ann ed for eac h m eal pa t t ern . 

T ab l e  5 9 :  Tr i a l  Run s o f  Mi x e d  Int e g e r  Progr amming for D a y  1 Menu 
P lann i n g  on P r e ference P at t e r n  

A . With no upper b o und on food item s 
One run 
ZALPHA =20 ,  Z JU ST =7 
Z ALPHA = 2 0 ,  ZJU ST=1 � 
Z ALPHA =2 0 ,  ZJU ST =35 
T wo run 
ZALPHA : 2 0 ,  Z J U ST:7 
a nd ZB I O BJ =7 5 . 6 3  

Z JUST:2 

B . W i th upper bound on food i t ems* 
Z ALPHA =2 0 . ZJU ST:5 
Z ALPHA-2 0 ,  ZJU ST :5 
Z BIOBJ = 7 6 . 08 , ZJU ST :5 

C o st o f  M enu 
( Bahts ) 

75 . 64 
75 . 09 
74 . 0 9  

74 . 7 1 

7 6 . 08 
7 3 . 51 

* doub l e  o f  the u p p e r  l i m i t  in l in e a r  progr amming . 

P r ocess i n g  T im e  
( se c )  

86 7 . 6 1 
7 1 6 . 72 

1 57� . 52 

57 1 . 78 

4 5 3 . 52 
4401 . 56 

Ho we v er , e ac h  run too k  a long r unni ng t i m e . E f fo r t s  we re mad e to 

sho rten the r un n i ng tim e s  but the f i nal o pt i mal so l ut i o n  o f  the r un s ,  

t hat i s  t h at no more val id n odes c o u l d  be fo und , we r e  d i f f i c ul t to  

o b tain i n  t he sho r t  t im e .  I n  the two r un s  of  the " pr e fe ren ce" pa t t e r n  

w i th ZAL PHA ::: 20 , Z JUST = 35  A ND Z B IOB J = 76 . 08 , Z JUST ::: 5 ,  a f ter the y 

w e re r un n i ng f o r  1 57 4  a nd 4 4 0 1  s e c  respe c ti v el y ,  the f i n a l  so l u t i o n s  

s ti l l  we r e  not r e ac hed . 
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Table 60 : T ri a l  R u ns o f  M i x ed I nteger P r ogramming for Menu P l ann i n g  
O n  Sur v e y Pat t e rn 

A . One or s evera l  r uns 
f or eac h  m enu u n t i  1 
f i n a l  opt i m a l  sol ut i on 
w a s  obta i n ed . 

B . One s t e p  run n i ng for e a ch 
m e n u  wi th mod i f i e d  
ZALPHA:20 
Z JU ST=7 

C . Two step run n i ng for each 

D a y  1 
C o st P r ocess i n g  

T ime 
( b aht s ) { se c )  

6 4 . 1 1  7 0 3 . 29 

65 . 75 225 . 1 6  

m en u  6 4 . 5 1 607 . 58 
1 s t  run ZALPHA =2 0 ,  Z J U ST =7 
2 nd run Z BIOBJ = "X " *  and Z J U ST =2 

• ''X" = Optimum s ol ut i on on f i r s t  step r unni n g . 

5 Day Menus 
Cost P ro ce s s i n g  

T ime 
( baht s )  ( se c )  

355 . 46 6775 . 42 

366 . 28 1 66 8  

360 . 59 3 932 . 66 

As m ore foo d  i t ern s  we re r e  qui red fo r t he " pr e fe re n ce "  pa t t e r n  a nd 

t he so l u t i on o f  t he fi r st d ay m en u  o f  t h i s  pa t t e r n  s e l e c t ed l ar g e  

quanti ti e s  of t h e  food i tem s ,  l ar g e r  t ha n  t he uppe r l im i t ,  i t  w a s  

t ho ught t hat t he uppe r  l im i t  o n  food i tem s sho u l d  be i n put fo r t h e  

p a tter n , t o  con t r o l  the q u a n t i t y  o f  e ac h  food sel e c t ed . Do ubl e  t he 

u ppe r  l im i t d ec id ed i n  l i n e a r  p r o g ramm i ng was i nput i n  t he mix ed 

i nt eg e r  p r og ramm i ng .  I t  w a s  fo und t h a t  wi th uppe r l im i t o n  food 

i tems , i t  took l o ng er to o b ta i n  the so l ut i on . Th e r e fo re i t  w a s  d ec i d ed 

n o t  to a t t em pt t o  p l an t h e  7-D a y m en u  on t he " pr e fe rence " pa tt e r n . 

I n  the " su rv e y" pa tte r n , t he f i n a l  opti m um sol ut i on o f  Da y w a s 

f o und a f t e r  7 0 3  s e cond s o f  r un n i n g  t i m e  w i th no mod i f i ed c omm and ; but 

i t  wa s t a ki ng  lon g er , e v en wh e n  t h e  mod i f i ed command s we re u sed , f o r  

t he se c o n d , thi rd , four t h  a nd f i f t h  m en u .  A f ter r un n i ng t he s i x th m en u  

fo r 2 1 69 sec o n d s ,  the f i n a l  so l ut i on o f  n o  more v a l id n o d e s  s ti l l  wa s 

n o t  obta i n ed . On e step r un n i ng a nd t WJ  s t e p  r un n i ng o f  t he s ur v e y  

p a ttern wa s compa red . I n  the o n e  s t e p  r un n i ng ,  t he c omm and ZALPHA :7 0 ,  

Z JUST =2 was u se d . Th e t wo  s t e p  r un n i ng u sed t he so l u t i o n  o f  t he f i rst 

s tep u se o f  run n i ng for ZBIOBJ a nd r un onl y  for Z JU ST =2 . Th e  t wo s t e p  

r unni ng produc e d  a n  opt i m um  so l ut i on n o t  t o o  f a r  f r om the f i na l  o pt i mum 
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s o lut i o n  a nd r e d u c ed s ig ni f i c a nt l y the proce ss i ng t i m e , t here fo re t he 

t wo s te p  r um i ng was used for p l a nn i ng t h e  7-d a y  m en u s  on the " su r v ey" 

p a t t er n . 

1 0 . 7  S ELEC TION OF 7-DA Y  H ENU Y rHXE D I N TE GE R  PR OGR AMM IN G 

The r e  we re two p rogramm e s  u se d  i n  the t wo s te p  r un n i ng o f  m i x ed 

i nt eg e r , i n  the f i r st r un n i ng ZALPHA wa s s e t  at 20 and Z JUST wa s s e t  at 
7 , i n  t he second r unn i ng Z B IOB J wa s set a t  the s o l uti on of t he f i r st 

r unni n g  a nd ZJU S T  was s e t  a t  2 a n d  t he r un n i ng wa s c on t i n ue d  from t he 

f i r st s t e p .  

f o l lo wi n g : 

Th e  c a rd s  o f  t he two p r og ramm e s  we re s e t  as sho wn i n  the 

Fi r st Run n i ng 

Z NM� E = " CPDIE T" 

Z DA TA =  " CPDIE T" 

IN PUT 

B C OOUT 

Z OBJ= 11 C OST'1 

Z RHS = " L Hl iTS" 

Z R NGST ="  R NG" 

Z B NDS T  = " BNDST "  

Z TOL IN =0 • 00 1  

S ETUP 01IN ) 

PR IMAL 

ot.rnvr 
Z F R EQ 1 = 50 
Z DOFQ 1 = LEXIT 

ZALP!lA = 1 0 . 0  
Z JU ST = 7 .  0 
M XI NT 
Ow PUT 

LE XI T : 
SAVEF ILE ( S UMHAR Y )  

R E TUR N 

Se cond Run n i n& 

Z NAM E : " CPD I E T" 

Z DA TA = "Cf'DIET" 
IN PUT 
Z CE J : "COST" 

Z RHS :  " LIM ITS" 

ZRNGS T : "R N G "  

Z Bt!D�, T = " Et:DS T "  

ZTOL I N  :0 , 00 1  
S ETUP ( mN ) 

PR IM A L  

Z FR E Q 1  = 50 
Z OOF Q  1 = LEXI T 

ZBI OB J = "X n 

Z JUST = 2 . 0  
t1XI N T  
O UT PUT 
E XI T  
LE XI T :  

S A VEF ILE (S UMMAR Y )  

RETUR N 
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On ce t h e  f i r st so lut i on wa s obta i ned , c a rd s  fo r the sel ec ted food 

i tems we r e  rem ov ed and t h e  l im i t  o n  n um be r  o f  food i tems w h i c h  coul d be 

o n l y  s e l e c ted o n ce and l im i t  on to tal qua n t i t y  o f  food i n  e ac h  foo d  

c ateg o r y  we re rev ised . Th e se rev i sed i n put dat a are sho wn i n  Append ix 

1 1  (T a b l e  1 1 . 2 ) .  

It  wa s f o und t h a t  food i tem s s e l e c ted i n  t h e  f i r s t  s o l ut i on c oul d 

b e  u se d  f o r � Y  a nd Da y 2 men u s  a s  who l e  fe rmen t ed fi s h , r oa s t ed 

f rog , fr i ed cowp e a spr o ut a nd c o wp e a  spr o ut cur r y ,  c oul d b e  eat en f o r  a 

m ax imum o f  t wo d ays i n  a week a nd t he o th e r  food i t ern s  c o u l d  be e at en 

m ore t h a n  t v.o  d a ys . Th e se t hr e e  f o o d  i tern s we re then rem ov ed fo r t h e  

D a y  3 m e n u pl a n n i ng .  B y  follow i ng thi s s ys tem ,  t he men u s  for 7 d a ys 

we re p l a n n ed . T h e  pr i nt o ut o f  d at a  i nput a nd so lut i on o f  t he two s t e ps 

r unni ng o f  mi x ed i nteg er prog ramm i ng p l a nn i ng Da y i s  shown i n  

A p pen d i x  2 1 .  

1 0 . 8 M ENUS F OR 7 DA YS 

The so l u ti on o f  m en u  pl a nn i ng by m ix ed i nt eger p r o g ramm i ng f o r  7 

d a ys i s  shown i n  Tabl e 6 1  a nd Fi g ur e  9 ,  t he d is t r i b u t i o n  i n c o s t  a nd 

qua nt i t y  o f  foo d  i n  d i f f e r e n t  c a teg ori e s  o f  t he 7-D a y  m e n u i s  sho wn i n  

T abl e6 2 , ,  t he n utr i e n t  c om po s i t i on s a r e  shown i n  Ap pe n d i x 1 1 ,  a nd t he 

pe rce n t a g e  of n ut r i ent r e qu i rem en t c on st r a i nt s  from t he so l ut i o n s o f  

t h e  men u s  a rc sho wn i n  Ta b l e  
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Tab l e  6 1 : So l ution o f  Menu Pl ann i ng b y  Mi x ed In teger Pro g ramm i ng : 

T h e  Me n u  a nd Co st 

DAY 1-2 
S teamed g l u t inous r i c e  
Whol e  f e rmented f i sh , roas t e d  
Fried c owpea spro u t s  
Mushroom h o t  soup 
Cowpea sprout curry 
Chi l l i  i n  f i s h  sauce 
Chi l l i  in fermen t e d  f i sh s a u c e  
Wa ter convolvol us , raw 
Spring onion , r a w  

N e e m ,  b lanched 
Banana 
S t e amed sago s t u f f in g  w i t h  cowpea 

Tot a l  Quan t i ty ( g )  

Cos t  ( Ba h t s )  

DAY 3 
Steamed g l u t inous r i c e  
Frie d b e e f  

Seasoned mashed cowpea 
Mushroom hot soup 

64 . 5 1  

Pumpkin and c owpea spiced soup 
Chi l l i  i n  f i sh sauce 
Co�7ea and f e nnented f i sh ho t sauce 
Wa ter convolvo l u s , raw 
Coriander l eave s ,  raw 
Neem , b l anched 
Cus ta r d  app l e  
S t eamed s a g o  s t u f f ing wi th cowpea 

Tot a l  Quan t i t y  ( g )  
Cos t (Bahts) 

S t eamed glut inous rice 
Fried b e e f  
Seasoning mashed cowpea 
Beef s o up 

77 . 4 1  

DAY 4 

Pumpkin and cowpea s p i c e  soup 
Chi l l i  in f i s h  sauce 
Ch i l l i  in f e rmen t e d  f i sh sauce 
Chine s e  cabbage , raw 

Water convolvo l u s , raw 
Egg plan t ,  ra�· 
Banana 
S t e amed sago s tu f f i n g  with c o�7e a  

Total Quan t i t y  ( g) 

Co s t  (Baht s) 77 . 1 7 

g 

5 100 
4 14 
929 

1 150 
1 1 6 1  

4 0  

DAY 5 
S te amed Glut inous rice 
Roa s t e d  beef 
Fri e d  b e e f  
Bee f soup 
Pumpkin and cowpea spicP soup 
Chi l l i  in f ermen ted f ish sauce 
Cowpea and f e rmented f ish s a u c e  
Chinese c abbage , raw 
Egg p l an t , raw 
Cork wood young leaves b l anched 
Banana 

30 
3 1 6  
1 2 5  
368 
500 
2 5 0  S t e amed g l u t i nous r i c e  s t u f f e d  w i t h  cowpea 

1 0 3 8 3  To t a l  Quan t i t y  ( g )  
Co s t  (Bah t s )  7 7 . 00 

5 100 
885  
4 00 

1 1 50 
600 

9 1  
305 
2 5 0  

7 5  
368 
250 
384 

g 
5 100 

60S 
832  

1 2 50 
600 

40 
30 

927  

DAY 6 
S t e amed g l u t inous rice 
Roa s t e d  beef 
S teamed cowpea and bamboo sho o t  
Cowpea curry 
Cowpea and pumpkin hot soup 
Chi l l i  in f ermented f i sh sauce 
Cowpea and fermented fish ho t sauce 
Chinese cabbage , raw 

Cor i ander l eave s ,  raw 
Cork wood young leave s ,  b lanched 
Banana 
Cowpea and sago pudding 

To t a l  Quan t i t y  ( g )  
C o s t  (Baht s )  

DAY 7 

S t e amed gl u t i nous r i c e  
Roa s t e d  b e e f  
Roa sted sma l l  t o a d  
Cowpea curry 

8 5 . 02 

Cowpea and p umpkin ho t soup 
Fe rme n t e d  f i s h  ho t sa uce 
CowpPa and f e rmen t e d  f i s h  hot sauc e 
Chi nese cabbage , raw 

Egg p l an t , raw 
Coriander l eaves , riiw 
C u s t a r d  a p p l e  ( sugar app l e ) 

409 
340 
500 
2 50 S t eamed gl ut inous r i c e  s t u f fed wi t h  c owpca 

10883  T o t a l  Quan t it y  ( g )  

Co s t  ( Baht s )  88 . 54 

g 
5 1 00 

2 5 0  
4 26 

1 2 50  
6 18 

3 0  
5 5  

2 5 5  
1 308 

4 6 7  
905 
300 

1 0964 

5 1 00 
1 054 

766 
500 
700 

30 
288  
5 1 3  

7 5  
268 

1 0 3 2  
BOO 

1 1 1 2 6  

g 

5 1 00 
l �62 

2 2 5  
500 
700 
2 7 4  

5 5  
1 04 7 

300 
182  
2 5 0  
360 

10095 



D a ys1 -2 
1 . S t e amed g l ut i nous r i c e  
2 .Who l e  fermen t ed . fish 
3 . Fr i ed cowpea sprouts 
4 .Mush r o om hot s o up 
5 . Cowpea spro ut cur r y  
6 . Chi l l i i n  f i s h  s auce 

Day 3 
1 . Steamed glut i nous r i ce 
2 .  Fri ed beef 
3 . Seasoned mas h ed cowp e a s  
4 . Mush r o om hot s o up 
5 . Pumpk in and cowpe a s  s p i ce soup 
6 . Chi l l i in f i s h  s a uce 

Day  4 
1 . Steamed glut i nous r i c e  
2 . Fr i ed beef 

7 . Ch i l l i  in  fermented  fish sauce 
8 . Wa t e r  con v o l v olus 
9 . S p r i ng on i o n  

1 0 . N e em 
1 1 . Ba n ana 
1 2 . St e amed sago stu f fe d  with cowpeas 

7 . C owpea & fe rmented fish hot sauce 
8 . Wat e r  con v ol volus 
9 . C o r i a nd e r  leaves 

1 0 . Neem 
1 1 . Custard  a pple  
1 2 . S t e amed s a go stu f fed  with c owpeas 

7 . Ch i l l i  i n  fe rmented fish s a u ce 
8 . Ch i n e s e  cabbage 
9 . Wa te r  con vol vol u s  3 . Se a s o ned ma shed cowp e a s  

4 . Bee f s o up 
5 . Pumpk in and cowpea s  spi ced 
6 . Chi l l i  in f i sh sauce 

1 0 . Egg p l a n t  
soup 1 1 . Banana 

1 2 . S t e amed s a go stu ffed with cowpe a s  

F i gure 9 :  Pho tog raph s  o f  the 7-Day Men u 
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F i gure 9 :  ( Co n t i nued ) 

D a y  5 
1 . Steam ed glut i nous r i ce 
2 . Roa s t e d  bee f 
3 . Fr i ed beef 
4 . Beef  soup 

7 . C owpea & fermented 
8 . Ch i nese cab b a ge 
9 . Cork wood l e a ves 

1 0 . C o r k  wood l e a v es 

fish hot sauce 

5 . Pum pkin and cowpe a s  
6 . Ch i l l i  in fe rmented 

spi ced s o up 1 1 . Banan a 
f i sh sauce 1 2 . S t eamed glutinous r i ce stuffed 

wi th cowp e a s  

D a y  6 
1 . Steamed g l u t i nous r i ce 
2 .  Roa s t e d  bee f 
3 . St e a med cowp e a s  & b a mboo shoot 
4 . Cowp ea cur r y  
5 . Cowpe a s  & pumpkin hot soup 
6 . Chi l l i in  fe rmen ted f i sh sauce 

Day 7 
1 . Steamed gl ut i nous r i ce 
2 . Roa s ted bee f  
3 . Ro a s t ed sm a l l toad 
4 . Cowpea cur r y  
5 . Cowp e a s  & pum pk in  hot soup 
6 . Fermen ted f i sh hot sa u ce 

7 . Cowpea & fermented fish hot sau ce 
8 . Ch i nese cabb age 
9 . C or i and er  l eaves 

1 0 . C ork wood l eaves 
1 1  • Ban a n a  
1 2 . Cowpea and sago pud d ing 

7 . C owpea & f ermented fish hot sauce 
8 . Ch i nese cabb age 
9 .  Egg plant 

1 0 . C or iand er  leav es  
1 1  . Custard  apple 
1 2 . Steamed g l ut i nous rice stuffed 

w i th cowpeas 
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There we re 29 food i tem s and steamed gl uti nous rice s e l e c ted fo r 

t he 7 - d a y  men u s . Among t hese we r e  1 1  cowpea d ishes , 3 dry m a i n  d ish e s , 

4 l i qu i d  main d i shes , 1 s a uce and 3 desse r ts . The d is t r i b ution i n  cost 

a nd qua nti ty o f  food i n  d i f fe rent categor i e s  a re sho wn i n  Tabl e  6 2 . 

T able 6 2 : Di s t r ibut i on in Co st and Qu antity  o f  Food i n  Diffe rent 
C atego r i e s  i n  7-Day Menu 

Day 1 -2 Day 3 Day 4 Day 5 Day 6 Day 1 Mean+S . D .  

� of To t a l  Cost 

R i ce 3 5 . 6  29 . 6  2 9 . 7  29 . 8  2 1 . 0  25 . 8  2 9 . 6.:!:.3 • 4 
D r i ed M a i n  Di shes 1 4 . 3  38 . 2  3 1 . 0  21 . 2  4 3 . 3  45 . 7  3 3 . 3.:!:_1 1 . 7 
L quid M a i n  Di shes 37 . 8  1 8 . 1 20 . 3  20 . 4  9 . 6  9 . 0  1 9 . 2+ 1 0 . 5  
S auces 1 . 3 5 .  1 1 . 1 1 . 2 3 . 1 3 . 2  1 .  6�1 . 7  
Vegeta b l e s  5 . 4  3 . 7  1 3 . 1  1 4 . 2  6 . 8  1 2 .  1 9 . 2+4 . 5  
F ruits 3 . 7 3 . 0 3 .  1 5 . 6  5 . 8 2 . 6  4 . 0�1 . 4 
D es ser t s  1 .  8 2 . 3  1 . 5 1 . 5 3 . 1 1 . 3 2 . 0.:!:_0 . 9  

� of Tota l  We ight 

R i ce 4 9 .  1 5 1 . 7  4 6 . 9  46 . 5  45 . 8  5 0 . 5  48 . 4 +2 . 4 
D ry Ma i n  Dishes 1 2 . 9  1 3 . 0  1 3 . 2 6 . 2  1 6 . 4 1 3 . 7 1 2 . 6!:3 . 4  
L i quid  Main  D i shes 2 2 . 3  1 7 . 8  1 1 . 0  1 7 . 0  1 0 . 8  1 1 . 9 1 6 .  1 +4 . 2 
S auce s 0 . 1 4 . 0 0 . 6  0 . 8  2 . 8  3 . 3  2 . 0+ 1 . 5  
V egeta b l e s  7 . 8  7 . 0  1 5 . 3  1 8 . 5  7 . 1  1 5 .  1 1 1 .  9� . 0 
F ruits 4 . 8 2 . 5 4 . 6  8 . 3  9 . 3  2 . 5  5 . 3 +2 . 9  
D esserts 2 . 4 3 . 9 2 . 3  2 . 1  7 . 2  3 . 0  3 . 6�1 . 9 

S t eamed gl uti nous r ice wa s sel e c ted a t  the lowe r  l im i t  but cont r i b u t ed 

s igni f i c antly to the d a i l y men u .  It wa s s el ec ted i n  t he l a rgest 

quanti t y  c ompa red wi th t he other food cat egori e s , on av erag i t  cost 

3 0 %  o f  the total c o st and was 48% o f  the to tal qua nt i ty .  S t e amed 

gl uti nous rice cost  m ore than the o ther food i n  Da ys 1 -2 men u .  Food i n  

d r y mai n d ish e s  c a tegory was the most e x pe nsive food i n  the men u ,  o n  

a v era ge i t  cost 33 % of t he total c o st and con trib u t i ng to 1 2 . 6% o f  t he 

to tal qu a nt i ty .  Food i n  l i qui d m a i n d ishes cat egory wa s the thi rd 

e x pen s i v e  gro up in the men u ,  cost 1 9% of to tal cost and con t r i b ut i ng to 

1 6% of to tal qua nti ty . Ve g etabl e s we re the four th i n  cost and qua n t i ty 

contr i b ut i ng to the men u , on average , 91 of  total co st and 1 2 S of to tal 

q uanti ty . Sa uce s and de sserts we re the che a pe st and con t r i b ut ed i n  

smal l est quanti t y  to the men u .  
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Som e  f o od i tem s h ad  been s el ec ted a t  thei r lowe r  l im i t  

a nd al so  some h ad been se l ec ted i n  l arger quanti ti e s  

qua n t i  ti e s  

than t he i r  

e stim a t ed uppe r l im i t  ( 7  tim e s  t he qua n t i t y  a n  a d ul t  m a n  wo u l d 

c on sum e ) . In t h e  pl a n n i ng for t h e  7-d a y  men u  o n  the " su r v ey" p a t t e r n , 

u p pe r  b o u n d  of the food i tern s we re n o t  in put i n  t he m od el so a s  to 
a l lo w  t h e  men u to be sel e c ted a t  l o we r  c o s t  and sho r t en the m i x ed 

i nt eg e r  p rogra mm i ng p r oc e s s i ng t ime . A s  most o f  t he foo d  i tem s 

s e l ec t ed i n  ex tra quanti t y  we re se l ec ted i n  o n l y  o n e  to t hr e e  t i m e s  t h e  

e stim a t ed qua n t i t y , thi s  q ua nt i t y  was con s id ered n o t  too l a rg e  a n d  i t  

w a s  a s s u m ed t h a t  t he fam i l y  w::> ul d be abl e to eat al l t he a m o un t .  Who l e  

f e rmen t ed fis h  wa s sel ec t ed i n  Da y men u a t  fi v e  t imes t h e  e sti m at ed 

quanti t y . TI1 i s  qua nti t y  wa s sti l l  c on s i d e r ed n o t  too exc e s s i v e . Who le 

f e rm en t ed fis h h ad bee n e s tima t ed for a f amil y t o  e at i n  s m al l 

q ua nt i  t i e s  bec a u se o f  t he i r  e at i n g  h ab i t s  a nd al so b ecause f e rm en t ed 

f i sh w a s  too sal t y . If t he ferm en t ed fis h  w a s  to be m ad e  l es s  s al ty ,  

t he qua n t i t y  c o ul d be e a s i l y c on su m ed by t h e  fami l y .  

T h e  to ta l  quan ti t y o f  food s e l ec ted for e ac h  d a y  i n  t h e  7�d a y  m en u 

a v era g ed a bout 7 2 %  o f  t h e  uppe r l im i t  o f  t o tal qua n t i t y  c on stra i nt s  a n d  

a bout 9 0 % o f  t h e  e stim a t ed qua n t i ty o f  f o o d  a fam i l y  o f  7 pe r so n s  wo ul d 

c on sum e  i n  a d ay . Ther e fo re i t  wo u l d  be l i kel y  that a l l  t he food wo u l d  

b e  con su m ed .  
The to t a l  cost o f  t he men u for t he who l e  we e k  was 5 3 1.!  bah t s .  Th i s  

a moun t w o uld seem tc b e  h i  fo r t he l o w  i ncome f am i l y .  Fo r t h e  

i nteg er p rogra mm i ng ,  e v e r y  food r a w  m a t e r i al h ad t o  b e  c os t ed a nd t he 

Khon K a e n  ma r ke t  pr i ce i n  1 97 8  w a s  u sed . I n  t h e  v i l l ag e s , c ost o f  som e  

food m i g h t  be c he a pe r  and i n  fac t  n o t  man y  f ood s wo u l d  n ee d  t o  b e  

b o ug ht a s  vil l ag e r s  g ro w  t he i r o wn ri c e  a nd veg e t ab l es a nd £ome foo d s  

t hey c o u l d  gat h e r  wi l d . G l ut i no u s  rice c ontr i b ut ed 3 0 %  o f  the t o ta l  

c o st a n d  v eget a b l es con t r i b ut ed 9 % .  I f  h al f o f  t h e  o ther f o o d  c o u l d  b e  

o b ta i n ed free , t h e r e fo re o n l y  30 % o f  f o o d  n eed ed to be boug ht fo r t he 

famil y .  I t  m ea n s  that on l y  1 60 b ah t s  wo u l d  be r e qu i r ed fo r a we e k ' s 

food fo r a farn i l  y o f  7 p e r son s . 
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T able 6 3 :  P e r centage o f  Nut r i ent Requ irement Const r a ints F r om The 
S ol ut i on of 7-D ay Me nu P l ann i ng by M i x ed Integer 
P rogramm i ng 

E nergy 
P rote in 
F a t  
D ietar y  f ibre 

C a l cium 
I ron 
V itam i n  A 

T h i amine 
R ibofl a v in 
N iacin 
V it am i n  C 
V itam i n  B6 
V itami n  B1 2 
P antothe n i c  A c i d  
F o l ic A c id 

I soleu c i ne 
L euci ne 
Lysine 
M e thion i n e  ) 
C ysti n e  5 
Pheny�al ine ) 
T y ro s l n e  l 
T h r eonine 
T rypto phane 
V a l in e  

Day 1 -2 D a y  3 D a y  4 D a y  5 D a y  6 Day 7 M e a n  

1 20 
1 65 
1 00 
2 3 5  
( 95 )  

1 26 
2 3 1  
300 

( 1 00 ) 

1 20 
1 2 1  
1 45 
1 72 
2 8 1  
3 3 6  
1 49 
1 34 

1 1 8 
1 31 
1 26 

9 9  

1 38 

1 1 3 
247 
1 27 

1 1 6  
1 76 
1 09 
2 3 9  
( 9 6 ) 

1 0 0  
1 6 1  
300 

( 1 0 0 )  

1 1 6 
1 1 7 
1 55 
1 54 
2 96 
203 
1 57 
1 89 

1 1 8 
1 80 
1 1 1  
2 4 7  
( 9 9 ) 

1 00 
1 32 
3 00 

( 1 0 0 )  

1 1 8 
1 1 8 
1 1 8 
3 0 2  
3 0 5  
1 5 8 
1 40 
2 2 0  

1 20 
1 76 
1 06 
2 1 9  
( 8 8 )  

1 00 
2 4 8  
3 00 

( 1 0 0 ) 

1 20 
1 20 
1 20 
1 21 
324 
1 33 
1 4 3 
1 36 

1 28 
20 1 
1 1 4 
2 4 0  
( 97 )  

1 03 
2 05 
3 0 0  

( 1 00 )  

1 28 
1 28 
1 28 
1 70 
3 1 0  
2 1 9  
1 46 
1 93 

1 1 7 
2 0 1  
1 25 
2 3 0  
( 93 )  

1 0 1  
1 1 5 
3 00 

( 1 00 )  

1 1 7 
1 1 7 
1 30 
2 85 
278 
2 32 
1 42 
1 5 1  

% o f  Am i n o  Ac i d  Patt e rn ( FA O ,  1 973 ) 

1 1 6 
1 3 1 

8 0 
87 

1 26 

1 05 
2 1 1 
1 20 

1 1 5 
1 29 

8 7  
8 6  

1 20 

9 7  
1 97 
1 1 4 

1 1 8 
1 3 3 

9 6  
8 9  

1 25 

1 0 1  
200 
1 20 

1 27 
1 34 
1 23 

9 4  

1 28 

1 04 
1 97 
1 21 

1 2 1 
1 3 1 
1 25 

9 5  

1 27 

1 00 
1 78 
1 1 3 

1 20 
1 83 
1 1 1  
2 3 7  
( 9 5 ) 

1 05 
1 82 
3 0 0  

( 1 00 )  

1 20 
1 20 
1 33 
2 0 8  
3 0 0  
2 1 4  
1 46 
1 70 

1 1 9 
1 32 
1 06 

9 1  

1 27 

1 03 
2 05 
1 1 9 

( i n  the p a r enthes i s  are % o f  uppe r l im i t )  

Th e m en u  pl an n i ng by m i x ed i nt eg e r  prog ramm i ng pro d uced a so l ut i on 

o n  dai l y n utri en t r e qui rem ent a t  t h e  lowe r l im i t  o f  fat c on t en t  a n d  a t  

u pper l im it o f  v i tam i n  A c onten t . The l o we r  l im i t  o f  fat wa s 1 8 % o f  

t he to ta l  e n erg y a nd uppe r l im i t o f  v itam i n  A o f  546 00 I U  w e re put i n  

t he mi x ed i nteg e r  p rog ra m m i ng  to f o rce the sel ec t i o n  o f  fat a t  l e a s t  a t  

t he lowe r l im i t  a nd vi t am i n  A a t  m o st a t  t he max im um l im i t .  Th e s e  t\.10 

n utr i en t s  we re not cotro l l ed i n  t he l in e a r  programm i ng a nd t he m en u  

p roduc e d  b y  l i n e a r  prog ra mm i ng wa s lo w i n  f a t  con t en t  a nd too exc e s s iv e  

i n  vi tam i n  A.  Th e so l ut i on on en e r g y  a nd pro te i n on a v era g e  wa s 
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r e spe c ti v el y  1 20 %  and 1 83 %  a b o v e  t he r e qu i rem en t s . D i e t a r y  f ib r e  

c onten t i n  eac h m e n u  wa s h igh a nd n earl y r e ac hed t he uppe r l im i t .  

C a l c i um  c on ten t w a s  at the lowe r 1 i m i  t fo r Days 3 ,  4 a nd 5 men u .  

P ho sp ho r us con t en t  wa s  h i g h  a n d  t h e  rati o  o f  pho sp ho ru s  to c a l c i um  wa s 

i n  the h i g h  lev e l  a nd a t  t h e  u ppe r l im i t  fo r Da y 6 and Da y 7 men u .  

I ron wa s on av era g e  1 82 %  o f  the r e qu i re m en t . 

T h iam i n e  a nd r i b o fl av i n  c on t en t  f o r  e ac h  menu we r e  abov e t he 

r e qui r em ents , o n  averag e  a bout 1 20 %  o f  t he requ i remen t , b ut the i r r a t i o  

to cal o r i e  wa s a t  t he lowe r l im i t  f o r  a l l o f  the 7 d a ys '  m en u s .  A l l  

t he o th e r  v i tam i n s  were m o r e  than a d  equa t e , spe c ia l l y  v i tam i n  B 6  wh i c h  

w a s  on a v era g e  3 0 0 %  o f  t he r e qu i remen t , a s  sho wn i n  Tab l E:  6 6 . The 

l o � r  l im i t  on e ac h  of am i no ac i d  r e qu i r em en t  wa s set a t  8 0 %  of t he 

FA0( 1 9 7 3 ) am i no acid pa t t ern . Methi o n i n e , c ys t i ne a n d  l ys in e  we re the 

m o st l i m i ti ng a m i no ac id s i n  the 7 D a y t1e n us .  On Da y  1 -2 ,  Da y 4 ,  Da y 

5 , Da y  6 am Da y 7 ,  m ethio n i n e  and c ys t i ne we r e  the m o s t  l im i ti ng am i no 

a c id s  a nd were a t  o nl y  99 , 86 , 87 , 94 , 95 and 9 1 % o f  t he FAO ( 1 973 ) 

a m i no a c i d  p3 t t e r n  respe c ti v e l y  a n d  i n  Da y 3 l ys i n e  wa s t'he most 

l im i t i ng ami no a c id and wa s at 8 0 %  o f  t he p a ttern . 

C om pa r i ng t he men u s  fo r t h e  7 d a ys Da y  1 -2 men u w a s  b et t e r  t h a n  

t he other m en u s  i n  t erm s  o f  pro te i n  qual i t y ,  c al c i um  c on t en t  wa s h i g her 

a nd Da y 1-2 men u had a l so the lo we st c o s t . 
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Us i ng l i ne a r  p r o g ramm i ng fol lo wed by m i x ed  i nteg er prog rc:mmi ng , a 

m et ho d  wa s dev el o ped fo r s ys t em a t i c  foo d  s e l ec ti o n  for a d a i l y  m en u  and 

fo r a we e kl y  s e l ecti o n  o f  d ai l y m enus . The o ptimum so l ut i on fo r the 

l inea r  p r o g ramm i ng mod el was u se d  a s  the s t a r ti ng po i nt fo r t he m i x ed 

i nt eg er p rogra mm i ng .  The re w a s  d iffi c ul t y  i n  f i nd ing t he o pt i m um 

so lut i o n  i n  the i nt eger p r o g ramm i ng so a q u i c k  m ethod wa s d ev el o pe d  to 

g et a 11 n e a r  to o p t i m un "  so luti o n . Thi s  w a s  a " two- st e p" metho d , i n  the 

f i r st s t e p  pro d uc i ng 7 n e ar opt i m um  so l ut i on s  and t hen in  the se c ond 

s tep u s i n g  the best o f  these so l ut i o n s  ( i . e . the one wi th t he lowe s t  

c ost)  a s  t he c on t r o l  lev e l  and r un n i ng the p rogramme unt i l  i t  prod uc ed 

t wo  s o l ut ions w i t h  sti l l  l o v-e r  c o sts . The  best o f  these so l ution s wa s 

c ho se n  a s  the d a i l y  men u . For t he prac ti c al sel e c ti on o f  t h e  dail y 

m en u  t h i s  was sat i s fa c to r y  a s  v e r y 1 i tt l e i m prov ement i n  o ptim i s at i on 

i .e .  d ecrease i n  cost wa s obta i n ed i n  the l at er so l ut i on s ,  b ut there 

d oe s  need to  be  a m o re det a i l ed theoretical  s t ud y  to f i nd a n  i m prov ed 

m et m d  o f  so lv i n g  t he m i x ed i nt e g e r  pro bl em . 

F o r  the se v en d a y  m en u  se l ec tion , a step wi se met ho d o f  r un n i ng 

t he l i n e a r  prog ramming/ qui c k  m i x ed  i nt e g e r  m ethod wa s u sed . A f ter 

s e l ec ti o n  of the m en us for t he fi r st tw::> d a ys , t he c a rd s  we re r emov ed 

f o r  the foods wh i c h  coul d not be r e pe at ed in the nex t day' s m en u  

b ecause o f  the re str i c ti o n s  o f  the  v i l l ag e r s '  eati ng pa tt e r n . Then the 

1 i ne a r  p r og ramm i ng/qu i c k  m i x ed i nteg e r  method wa s used a g ain to produc e  

a solut i on - t h e  m en u  for t he thi rd  d ay .  Th i s  proce ss wa s c on t i nued 

u n ti l  t h e  canpl et e 7-D a y men u wa s sel ec ted . Th i s  ste p-w i s e  sel ection 

w o rked v ery sati s fa c to r i l y .  The 7-Da y m enus thu s pl ann ed s at i s f i ed t he 

n utri en t  r e qui rem ents , o ffe red a 7 -Da y m en u  s im i l ar to t he n orm al 

e at i ng pa ttern i n c o r .rx:> ra t i ng t he m o st c omm only e at en foo d s  a nd t he 

a c ceptab l e  cowpe a d ish e s . Th i s  7-Day m en u  sho uld  be h i g hl y  acce pted by  

t he vil l a g ers . 
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1 1 . T H E  7 - DAY M E N U FOR T H E  I NT RO D U C T I O N 

After obta i n i ng t he d et a i l s o f  t he 7-Da y menu b y  m i x ed i nt eg er 

programm i ng , the nex t  s t a g e  o f  t he re se a rc h  wa s to test fo r the 

a cc e pt ab i l i t y  o f  t he men u and at the same t i m e  i ntrod uce t he c owpe a s , 

the cowpe a d ishe s a nd the 7 -Da y m enu to t h e  vil l ag er s .  B u t  be fo re 

c onduc ti ng thi s r e se arc h ,  i t  wa s n e ce ss a r y  to c on v er t  the o ut put o f  the 

7 -Da y m en u  from the opt i m um  so l ut io n  o f  the mi x ed i nt eg er pro g ramm i ng 

to a form t hat t he v il l a g e r s  coul d use a nd cook b y  t hem se l v e s . Th e 

m en u  from t he o pt i m um  so l ution wa s i n  gra m s  o f  steam ed g l u t i nous r i ce , 

c ooked d i shes , c oo ked v e g etab l es and t he ed ibl e po rtio n  o f  fre sh 

v eg et ab l es and fr u i ts . Th e se had t o  be c on v er ted to t he k i nd s  and 

quant i ti e s  of i ng red ien t s  u sed i n  e ac h  r e c i pe of the sel ec ted d ishe s , 

the qua n t i t i e s  o f  r a w  mater i a l s n e e d ed fo r t he sel ec ted qua n t i ty o f  

steamed gl uti n o u s  r i ce , c oo ked and fre sh v e g et ab l es and fr ui ts , so that 

the men u c o ul d  b e  prepa red b y  the v i l l ag er s .  

The qua n t i  t i e s  o f  t he food i ng red i e n t s  and ra w mater i a l s u sed i n  

the 7 -D a y  men u fo r a fam i l y  o f  7 p e r so n s we re pr e pa red i n  the u n i ts 

whi c h  a re u sed b y  the v i l l agers . F o r  ex ampl e ,  one m ed i um s i zed c a t f i sh 

o f  0 . 5 k g , f i v e  l an on s ,  one h and ful o f  m i nt l ea v es , o n e  s poon ( v i l l ag e  

c ommon spoon)  o f  f i sh s a u c e , one c up o f  c o wpe a seed s ( vi l l ag e  c omm on 

c up ) . were u se d  i n  the re c i pe .  The se we i g ht s  or measu r em en t s  h ad to 

be care fu l l y  stand ard ised and ad j u sted so t ha t  the d i she s coo ked by the 

v il l ag e r s woul d be ver y s imil ar to the d i s h e s  pl an n ed b y  the c om put er , 

o ther wi s e  the fam i l y  o f  7 pe r son s wo u l d  n o t  rece i v e  the n ut r i en t s  i n  

the sam e quant i ti e s a s  p l anned a nd the d i s h e s  might n o t  b e  a c c e ptab l e  

o r  tas t e  t he same a s  the ori g inal r e c i pe . R e c i pe s  a n d  metho d s  o f  

pr e pa ra t i on o f  the c owpe a d ish e s , the c ommon d ish e s , a nd t h e  o ther 

food s  i n  the men u s  were pr e pa red fo r the i nt r o d uc ti o n . Th e m en u s  we r e  

t hen pr e pa red i n  t he l abo r a to r y  fo l lo wi ng t he se r e c i pe s  to d et erm i n e 

t he method o f  pre pa ra t i on and to che c k  the a c c urac y o f  the c on v er t ed 

u n i ts .  

The gua nti  ty o f  c owpe a see d s n ee d ed i n  c oo ki ng t he 1 1  cowp e a  

d ishes se l ected i n  the 7-Da y  m en u was c a l c ul ated , a s  sho wn i n  Tab l e  6 4 .  

A t o ta l  o f  1 69 0  g c owpe a seed s pe r wee k  wa s re qu i red to feed a fam i l y  

o f  7 pe r so n s .  Th i s  amoun t o f  c o wp e a  see d s prov id ed 9 %  o f  to ta l  pro tei n 

a nd 4 %  o f  to ta l  e n ergy pro v id ed i n  the 7 -D a y  m en u .  Th e c owpe a d ishe s 
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c on tr i b ut ed s ig ni f i c an t l y i n  b o th t he pro te i n  and the en e r g y  i n  the 

7-Da y m en u .  Th e 1 1  cowpe a dishe s pro v id ed 1 7 % pro tei n and 1 2% en erg y ;  

s t eaned g l uti n o u s  r ice  prov id ed 4 5 %  pro t e i n  and 6 7 %  en erg y ; a ni m al 

food d ishe s prov id ed 2 8 %  pro tei n a nd 1 3 % en er g y ; veg etab l e  foo d  d ish e s  

, v egetab l es and fr ui ts pro v i d ed 1 0 % pro te i n  and 8 %  en erg y i n  the 7 - d a y  

m en u  respe c ti v el y .  

Table  6 4 : Qu ant i t y  o f  Cowpea See d s  U sed  i n  t h e  7-Day Menu 

D a y  1 D a y  2 Da y 3 Day 4 Day 5 Day 6 D a y  7 Total  

( gram s )  

D r y  mai n  d ishes 2 3 4  2 3 4  1 9  4 0  7 2  5 9 9  
L iqu i d  m ain d i sh e s  1 04 1 0 4 6 9  6 9  7 1  7 7  7 7  5 7 1  
S auces 1 00 2 3  5 3  1 0  1 8 6 
Desse r t s  4 1  4 1  6 3  4 1  2 6  96  2 6  3 3 4  

T otal 3 7 9  3 7 9  2 5 1  1 50 1 20 2 9 8  1 1 3 1 6 90  

A l ea fl et was m ad e  wh i c h  c on t a ined pho tog r a ph s  o f  t he 1 1  cowpe a 

d ishe s , t h e  7-D a y  m en u and the quanti ty o f  food u sed i n  the men u ,  a s  

well  a s  t h e  nutr i en t  con t e n t  o f  the m en u .  I t  was d i s tr ib uted to 

v ar i o us g ov er nm en t  org an i s ation s ,  hom e e c on om i c  e x ten s i on d e pa r tm en t s , 

h e al th wo r ke r s  i n  the v i l l ages , a nd v i l l a g e  lead er s ,  as i t  a im ed to 

w i d en the uti l i s a t i on o f  cowpe a and the 7 - D a y  m en u .  Th i s  l eafl et was 

prepa red  i n  Th a i  ( as sho wn i n  poc ket i n s i d e  the back c ov er o f  the 

t hesis ) . 

Th e c owpe a d i sh e s  and the 7 - D a y  m en u  we r e  then pr e pa red for t he 

i ntro d u c t i on to t he v i l l ager s .  There we r e  t hr e e  wa ys i n  wh i c h  the 

c owpe a d ishes a nd t he 7 d a y  m en us c o ul d  b e  d escr i b ed to the v i l l ag e r s 

d ur i ng t he i ntro d uc tion : 

c i rcul a t i on of  a l ea fl et . 

food d is pl ay , c ooki n g  d em on stra tion s and 

In  the food d i spl a y , t he 7-D a y  men u c ou l d  b e  pr e pa red  and 

d ispl a ye d  i n  t he e x ac t  qua n ti t y  pl ann ed for a fam i l y  o f  7 pe r so n s .  

R e c i pe s o f  cowp e a d ishe s  a nd the o ther d i s h e s  i n  the 7 -D a y  m en u  c ould 

b e  disp l a yed b y  l a yi ng o u t  the i ng red ien t s  in  the e x ac t  qua n t i ti e s  u sed  

in  the r e c i pe s .  C o lor  pho tog ra ph s  o f  the 7 -D a y  m e n u  c o u l d  a l so b e  



1 65 

d is pl a ye d  at the v il l ag e ' s mee t i ng p l ace . The se would h e l p  the 

i l l itera t e  hou se wi v e s  to r emember the rec i pe s  and the men u .  

Two type s o f  coo k i ng d emon strati on c ould be u sed fo r i ntro d uc ing 

the cowp e a d ishe s  and the 7-Da y m en u : h um an c ooki ng d em on str a t i o n  a nd 

v id eo coo ki ng d em on st r a t i on . On l y  t he c owpe a d ishe s  sho uld b e  

d emon str a t ed t o  t he v i l l ag er s , t he o the r foods i n  t he m en u s  were 

a l re ad y  known ho w to pr e pa red and onl y t he final d ishes sho ul d  b e  

s ho wn . T h e  cooki ng d em on stra t i o n  i nt end s to g i v e  the ho u se wi v es m ore 

c on fi d en ce in the c oo ki ng o f  cowp e a  d ish e s  and t he 7-Da y m en u  a nd to 

en coura g e  them to try the d ishes a t  home . 

Al tho ug h the cowp e a  d i shes and t he n utr i ti on a l l y  bal anced m en u s  

w e re suc c e s s fu l l y  d ev el o ped a nd r e ad y  t o  b e  i ntrod uced t o  the v i l l ages , 

the long t erm s u c c e s s fu l  u se o f  the c owp e a s  a nd the 7 -Da y m en u  b y  t he 

v il l ag er s to im p r o v e  the i r  nut r i t i onal s t a t u s  d epend ed o n  ho w t he se 

cowpe a  d ishe s  we r e  going to be i nt r o d uced i n  the v i l l ages , h o w  the 

v il lagers would be told a nd con v i n ce d  and t hen re al ise the i m po rtance 

o f  the b a l anced d i e t s  and t he need to g ro w  c owp e a s  for the i r  own 

c on sumption . T h e  met ho d o f  i nt r o d uc i n g  t h e se need ed to be s tud i e d  so 

t h at the m o st sui tabl e met ho d  o f  i ntroduc i ng t he cowpe a s  i nto a 

n utr i ti onal l y  b al anced m en u  to the No rthe astern v il l ag e s  c ould be 

d evelo pe d . 
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P A R T  T H R E E : 

I NT R O D U C T I ON O F  C O W P E A S  I N  A N UT R I T I O N A LLY 

B A LA N C ED M E N U  T O  S I X  V I L LA G E S I N  K H O N  K A E N  P R OV I N C E  

The a im o f  thi s s t u d y  wa s t o  d ev e l o p  a sui t a b l e m et ho d  o f  i nt ro d uc i ng 
t he low c o st and n ut r i ti on al l y  b a l an ced m en u and t h e  new c owpe a  dis h e s  
to the N o r theas t e r n  vil l a g er s  a n d  to d e t ermine t h e  e ffe c t i v en e s s  o f  the 
m etho d  fi r st l y in gai n i ng a cce p t a n ce o f  t he men u , a nd s e c ond l y  i n  
i ncre as i ng the u se o f  cowp e as i n  t h e  d iet . 

The spe c i fi c  a i m s  wer e : 
1 .  To d ev el o p  a ppro pr i a t e  i nt r o d uc ti on mod el s by u s i ng d i f fe r e n t  

method s i n  the 4 s t ag e s  o f  the a d o ption p r o c e s s  fo r n e w  
foods - a ware n e s s , i nt er e s t , e v a l ua t i o n , t r i a l  a n d  a d o pt i o n ; 

2 .  To d eterm i n e  whi c h  o f  these i nt ro d uc t i on mod el s vJa s  t h e  most 
e ffec t i v e  in ga i n i ng the a c ce pta n ce and t h e  adopt i o n  of the n e w  

c owpe a d i shes a nd t h e  men u ; 

3 .  To d et ermine wh i c h  method a t  e a c h  step o f  t he i nt ro d uc t i o n  
h ad the m o st impa c t  i n  t h e  i ntrod uc t i o n  s ys t em ;  

4 .  To d et erm i n e  the i m po rtan ce o f  pl anni ng t h e  i n troduc t i on method s  
a s  4 s t a g e s  o f  t h e  ado pt i o n  proc e s s ; 

5 . To d et e rm i n e  t he acc e ptab il i t y  o f  the n e w  c owpe a d ish e s  a n d  t h e  
m en u b y  t h e  vil l ag er s  a n d  t h e  prob l em s  i n  p r e pa ri ng a n d  c oo ki ng 
t h e  d is h e s  and t h e  m en u ; 

6 .  To d et erm i ne the changes i n  b eh av io ur a n d  a tt i tud e s  to the n e w  
c owpe a d is h es a nd t h e  men u ;  

7 .  To d e t erm i n e  t h e  most s u i t ab l e a n d  effe c ti v e  mode l  to r ec ommen d  
for a r e g i onal l aun ching programme f o r  t he men u a n d  t he 
c owpe a d i she s .  
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1 2 .  M ET H O D S  O F  I NT RO D U C I NG N EW F OO DS 

An y , i nnov ation when i ntrod uced i nto a c omm un i ty h a s  to p a s s  t hr o u g h  

d iffe r e n t  s tag e s  b e fore i t  i s  acce p t ed a n d  u s e d  b y  t h e  maj or i t y  o f  t h e  

p e o pl e  i n  t he c ommun i t y . T h e  ado pt i on pro c e s s  con s i st s  o f  a sequ en ce 

o f  d ec i s i o n  maki ng a nd beh av iour s t ages , u su a l l y  c a l l ed a wa ren e s s , 

i nt ere st , e v al ua t i on ,  t r i a l  and a d o pt i on . I t  wa s n ece s s a r y  to s t ud y 

t he bas i c  t heor y o f  the a d o ption p r o c e ss i n  o rd er to d ev el o p  a method 

for the i nt ro duc t i on o f  the b al an ced men u  to the v i l l ages . 

There a re t wo  g ro up s  who i ntro d uc e  new foo d  pro d uc ts to a 

c ommun i t y - the c ommerc ia l  food pro c e ss i ng a nd marketi ng c ompa n i e s  and 

t he i nt er n a t i o n a l  a nd g ov er nmen t  a g en c i e s .  The foo d  c om pa ni e s  a re 

i ntere s t ed i n  i nt r o d uc in g  a new foo d  to ex pa nd the s a l e s  o f  the c om p a n y  

and most l ikel y t he pro fi ts . The y  h ave i n troduced m an y  s u c ce ss fu l  

produc ts throug ho ut the world i n  b o th ur b an and rur a l  comm un i ti e s  and 

i n  dev el o ped and d ev el o pi ng coun t r i e s . Ov er the y e ar s , t he y  hav e 

d evel o pe d  a sys t em o f  l aun c h i ng n e w  prod u c t s  i nto a market whi c h  i s  

b ased m a i n l y  on con sumer s t ud i e s  and on mod e r n  commun i c a t i on metho d s .  

The a g en c i e s  h a v e  been con c e rned i n  i ntr o d uc i ng n e w  food s to impr o v e  

t he nut r i t i onal s t a t u s  o f  t h e  commun i ty .  I n  the pa s t , t h i s was o ft en 

food g i v en i n  a i d  prog ramm e s  but to d ay ,  i t  i s  u sua l l y  a foo d  wh i c h  c an 

be grown i n  the c ommuni t y . The i ntroduc t i on metho d s  a re b ased on 

n utri t i o n a l  ed u c a t i on . The met ho d s  u se d  by both t h e se g ro up s  wer e  

s tud ied s o  a s  t o  d ev el o p  sui t ab l e  metho d s  for t h e  Northe a st er n  

v il l ag e s . 

Th e ev al ua tion t e c hn i que s and i nd ic ato r s u sed to m e asur e  the 

e ffec ti v en ess o f  

m ethod s l ed to be 

suc h  i nt r o d uc t i o n  prog rammes we r e  al so s tud ied a s  

d ev el o pe d  to e v al uate t he e ffe c ti v en es s  o f  t he 

i ntro d uc tion o f  t he 7-D a y  men u  and the c owpe a s . 

1 2 .  1 T HE A OO PT I ON OF I N N O VATI ONS 

The d i ffu s ion o f  i nn ov at i on c on si s t s  o f  t wo p a r t s : t he d i f f u s io n  

proc e s s  a nd t he a d o ption p r o c e s s  ( Ro g er s ,  1 962 ) .  Th e  d i f f u s ion proce s s  

i s  the sp r e ad o f  a n ew i d ea from i ts so ur c e  o f  i nv en t i on or c r e a t i o n  to 

i ts ul t i m ate u se r s  or a d a pter s .  The ado ption pro c e s s  i s  the men t a l  

proces s  t hro ugh wh i c h  an i nd i v i d u a l  pa s se s from f i r st h e a r i ng a b o ut a n  
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i nnov at i on to f i na l  ado pt i o n . 

The ado pt i on pro c e s s  wa s concept ua l ised b y  Rog er s ( 1 962 ) i n  f i v e 

s tages : a wa ren e s s , i nt er e st , ev a l ua t i o n , t r i a l  a nd ado pt i on . At t he 

a waren e s s  stage ,  t he i nd i v id u a l  i s  ex po se d to t he i nnov a t i o n  b ut l ac ks 

com pl et e  i n fo rmation abo ut i t .  He t hen becom e s  i nt e r e st ed i n  the 

i nnov ati on and see ks i n fo rm ati o n  about i t  at the i nt er e st s t a g e . A t  

t he e v a l uation s t a g e , t h e  i nd iv id ua l  men t a l l y  a pp l ies the i nnov at i on to 

h i s presen t  and a nt i c i pa t ed future s i tua tion s ,  a nd t hen d ec id e s  whet h e r  

o r  not to t r y  it . Th e i nd i v idua l  u se s  the i nnovation o n  a sm a l l  sc a l e 

i n  ord e r  to d ete rm i n e  its  ut i l i t y  i n  h i s  own s i tua ti on a t  the t r i a l  

s tage . At the ad o ption s t a g e  t h e  i nd iv id ua l  d e c i d e s  t o  conti nue t h e  

ful l u se o f  t h e  i nnovation . 

I n  1 97 1 , Rog er s and Sho emaker i ntrod u c ed refi nemen t s  to thi s 

trad i t i on a l  proce ss and d e v el o pe d  four fun c t i o n s  o f  the i nnov ation -

d ec is ion proce ss : 

The k n owl ed g e  fun c t i on oc c ur s  when the i nd i v id ua l  i s  

t he i nnov a t i on ' s e x isten c e  and g a i n s  some under stand i ng 

func ti on s .  

e x po se d  to 

o f  how i t  

The per su a s ion fun c ti on oc c ur s  whe n  t he i nd i v id ua l  form s a 

f a vourab l e  o r  un fa v ourab l e  a tti tud e towa rd t h i s  i nnov at i o n . 

The d ec is ion fun c ti on oc c ur s wh en t he i nd i v id u a l  e n g ag e s  i n  

a c ti v iti e s  wh i c h  l e ad to a c ho i ce to ad o pt o r  r e j ec t  t he i nn o v a t i o n . 

The con fi rmat i o n  fun c ti on occ ur s when t he i nd i v id ua l  s e e ks 

r e i n fo rcement fo r the i nn o v ati on- d ec i s i on he h as mad e , b ut h e  m a y  

r e v er se h i s  pre v io us d ec i s ion i f  e x posed t o  con fl ic ti ng m e s s a g es a b o ut 

the i nnov ation . 

Eng e l  e t  al . ( 1 968 ) e x pl ai n ed the c on c e pt o f  ado pt i o n  o f  n ew 

produc ts by con sum er s  i n  the m a r ke t i ng s y s t em wi t h  a gen e r a l  mod e l  o f  

c o n su m er b uyi ng behav io ur based o n  the c on sumer ' s  d e c i s ion proce ss and 

t h e  c on su m er ' s l earni ng proc e s s . The d ec is ion proc e ss con s i s t s  of f i v e  

proce sse s l inked i n  se que n ce : pro bl em r ecog ni t i o n , a l ter n a t i v e  

e v al ua t i on- i n t er nal se a rc h ,  a l te r na t i v e  eval ua t i on - e x tern a l  s e a rc h ,  

p ur ch a se s ,  o ut c om e s . T h e  l earni ng proce s s  i s  the p roce s s  b y  wh i c h  

c on sum er p r e fe r en c e s  a re c on stantl y m od i f i e d  a nd u p d ated . The r e  a re 

f i ve c om pon en t s  o f  the l ea rni ng proce s s . Dr i v e  i s  any im pe l l i n g  

s ti mul u s  that en erg i ze s  b eh av i o ur , Cu e s  and Sti m ul i a re a n y  

e n v ironmental o b j e c ts s e n sed b y  a n  o rg anism , Re s pon se s i nc l ud e s 

a t t i tud es , fam i l i a ri t y ,  pe rce p t i o n  and o ther c om pl ex phenomen a , 

R ei nfor cement t en d s  to s t r en g then the a s so c ia t i o n  b e t ween stimul i and 
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r e spon se s .  Ret en t i on r e fe r s  to the abil i t y  o f  r et a i n i ng 

m ateri a l  over time . 

l earned 

M a rki n ( 1 969 ) s a id that a l l  con sumer beh avio ur i s  c a u se d  or 
a ffec ted b y  lea rni ng a nd commun i c at i on and e x pl ai ned i t  i n  a schema t i c  

model o f  con sum er behav io ur a s  i n  Fi gure 1 0 .  

I Search f:>r S ignificant 
Stru c ture 

Fi g ur e  1 0 :  Schematic Model of  Con sumer Be h av ior : I t s  Contex t 

a nd I): t erm i nant s ( Ma rki n , 1 969 )  

There a re many o ther ver s ion s of  t he i nnov ative p r o ce ss , a s  reviewed 

by Kl eyng eld ( 1 974 ) and Mid gl ey ( 1 977 ) .  
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Ma n y  fac to r s  a ffe c t  the ado pt i on p r o c e ss ( Ro g er s , 1 962 ; R o g e r s  and  Shoem 

a ke r , 1 97 1  ) :  

( a) T h e  chara c teristi c s  of t he i nn ov a t i o n  - re l at i v e  ad van t ag es , 

c ompatab i l  ity , c ompl ex i ty ,  tr yab i l i t y , o b se rv ib il it y .  

( b) The peopl e i n  the soc i e t y  - i nn ov ato r s ,  e ar l y  ado pt er s ,  e ar l y 

m aj or i t y , l at e  m a j ori t y  and l ag g ard s .  

( c) T h e  c amn un i ty - tr ad i ti o n a l  and m od er n . 

( d) C u l ture - r e sistant o r  en cour a g i ng t o  tec hno lo g ic a l  d ev el o pm ent . 

( e) E f fe c ti v e  c ommun i c a t i o n - pe r so n  to pe r so n , m ass c ommun i c a t i on . 

( f) T i m e  o f  i nt r oduction  o f  i nn o v atio n . 

The type o f  pe r so n  and t ype o f  c omm un i t y  obviousl y a ffe c ts t he 

r a t e  o f  the  d i ffu s ion and t he acce ptance o f  the i nn ov at i o n . The 

trad i ti onal  pe r so n  doe s n o t  ei ther meet n e w  i nd i v id ual s ,  r ec og ni se  n ew 

ro les  or d ev el o p  n ew soc i a l  r e l at i o n sh i ps a s  wel l  as the mod ern  

i nd i v i d ua l . I n  the  tr a d i ti on a l  c ommun i t y the r e  i s : 

- A l ess d ev elo pe d  or l ess compl ex t echn o log y ,  sub s i s t en c e  

a g ric ul ture i s  t h e  most c ommon oc c upa tion . 

- L i tera c y  and education  a t  a r e l ati v el y  low l e v e l . 

Commun i c ation v ia word o f  mouth i s  m ore p r e v al en t than b y  m ass 

m ed ia .  

- L i tt l e  c omm un i c a t i o n  b y  members o f  the soc i a l  system wi th 

o ut s id er s .  

L ac k  o f  

r e l ation sh i ps su c h  

econ om i c  rat i o n a l i t y . Prim a r y  g ro up 

as fr i end l i ne ss and ho spi tal i t y  are hi g h l y  

v al ued a s  end s i n  t hemse l v e s  rather  than means to end s .  

Lack o f  ab i l i t y  to empa t h i se o r  s e e  onese l f i n  o ther ' s  

r o les , pa r ti c ul a r l y  the r o l es o f  out s id e r s  to the sys t em . 

The mod e r n  comm un i ty is m ore tec hn o lo g i c a l l y  d ev el o ped , ur bani s e d , 

e d uc a t ed , rat i o n a l  and i nv enti v e . Ob v io usly the mod e r n  c ommun i ty wi l l  

a d o pt i nn o v ati o n s m ore ra pi d ly t h an the trad i ti o n a l  c omm un i t y .  

The tim e  when a n  i nn ov at i o n  is i nt r o d uced o ften a f fe c ts the r a t e  

o f  ado pt i on . I f  i ntrod uced too e a r l y ,  b e fo r e  t h e  c omm un i t y  i s  r e ad y  t o  

a ccept i t ,  ado pt i on is s lo w .  I f  i ntroduced  a t  a t i m e  when a c omm un i ty 

n eed s i t ,  adopt i on can b e  very fas t . 
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1 2. 2  A OOPT I ON I N  RUR A L  SOC IE TY 

Crooc h and Ch amal  a ( 1 98 1  ) stated that i t  i s  unr e al a nd i mprac ti c al 

to assum e t hat the d iffu s ion and a d o ption mod el s d e fi n ed i n  d ev el o ped 

c ountr i e s  a re a ppro pr i a t e  and a pp l ic ab l e  i n  all s i tua tion s .  Succe s s  

w i l l  n o t  a utomat i c al l y  fo l lo w  fro m  " pl ug g i ng i n "  an i nnov at i on i nto a 

soc ial s ys tem . 

Agen c i e s  i nt r o d uci ng n e w  metho d s  to fa rm er s hav e ten d ed to  r el y on 

t he " tr i c kl e- down" e ffe c t  to t r a n s fe r  i n format i o n  t hro u g h  t he soc ial 

s ystem . The Ag r i c ul ture Ex ten s i on wo r ke r s  t end ed to c on cen t r a te on the 

progre ss i v e  fa rm er s  and bel iev ed that i f  they could be pe r su a d ed to 

adopt the n ew tec hn i que , t he o th e r  f a rmer s w o ul d  fo l lo w .  It h as now 

b een sug g e sted that thi s d o e s  not oc c ur in a l l  comm un i ti e s  and that 

t here i s  not a gen er a l  ex pan s io n  o f  m odern fa rm i ng i n  t he c omm un i t y  b ut 

only the r i se o f  e l i test fa rm ers ( Mc Al l i s t er 1 98 1 ; R o l ing et a l , 

1 981 ) • 

If  powe r  i s  o f  central  c on ce r n ,  i nd iv id ua l s o r  r e fe ren ce group s  

wi ll a t t empt to e stabl i s h  a powe r b ase and r et a i n  i t  a t  al l c o sts . 

Thu s  a fa rmer can b e  moti v at ed to ado pt a n  i nnov at  i o n  s i nce i t  can 

a s s i s t  h i m  i n  r e t a i ni ng h i s  pos i ti on i n  t he soc i a l  h i e ra rc h y  of a 

c omm un i ty as we l l  as  con t r i b ut e  to farm d e v el o pn en t . Su c h  farm er s can 

wi thho ld , d el a y  o r  d i s to r t  i n fo r m ation if  suc h  beh av i o ur woul d b e  to 

t heir ad v antag e . I f  sta t u s  i s  more impor tant than d e v el o pm ent o f  t he 

fa rm ,  i t  i s  j ust as  like l y that the  i nnov at i ve fa rm er wi l l  d iscour a g e  

t he nat u r a l  d i f f u s ion o f  i nnov at i on s thr o ug h  the so c ia l  s ys t em to wh i c h  

h e  bel on g s .  I t  i s  sug g e s t ed that i t  may no t be se n s ib l e  to i ntroduce 

i nnov at i on thro ugh the most i nn ov at i ve fa rm er . 

I n  Th a il and , t hi s  i s  a pp a rentl y an unac c e ptab l e  p r a c ti c e , b e c a u se 

t he c ul ture  doe s n o t  en courage  pe o pl e  to be l ead e r s .  I n  gen era l , 

fa rmer s a re hes i tant to t a ke the l ead fo r fe a r  o f  b e i ng d is l i ked b y  

o the r s .  I t  is  there fo r e  h a rd to f i nd good l ead er sh i p , fo r onl y  tho se 

who thi n k  that the p o s i t i o n  wi l l  g i v e  them en oug h  pe r son a l  b en e fi t  to 

b e  worth t he r i s k  of bei n g  d is l i ke d  would t hr ust them se l v e s  forwa rd . 

The b as i c  bel i e fs and a t t i t ud e s  o f  t he Th a i  farmer s a r e : ( H e i n  e t  a l , 

1 98 0 )  

( a) T h e  fa rm er v al ue s  "Khon Keng " , t he pe r son who i s  a b l e  to show that 

he or  she  i s  more ab l e  than other s ,  who can b e at al l oth e r s  i n  

e verythi ng . Th ere  i s  a l wa ys c om pe t i tion among fa rmer s to be 

Khon Ken g . The i nd i v id ua l  fa rmer t end s to b e  r a ther boa stful 
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a nd tr i e s  to sho w o ff .  

( b) Am ong Th a i  farmer s ,  rout i n e  commun i ty ac ti v i ti es  c a n  be  m a n a g ed 

t hroug h short t erm , o r  r a ther oc c as ional , c o- ope rat i on among t he 

c ommun i t y  member s , b ut pe rman e n t  o r  long t erm gro upi ng for mutu a l  

b en efi ts  i s  d if f i c u l t  t o  ob ta i n .  

( c) L i ke peo pl e a n ywhe r e  who l ac k  nec e s s a r y  tec hn o log y to master 

t heir en v i ro nm en t , Th a i  famer s  a re r itua l bound and supe r sti t i o u s . 

( d ) E n v y  i s  on e c harac t e r i stic  o f  a l l  pe a s antr y ev er ywh e r e  a nd 

a l so  i n  Th a il and . 

( e ) Th a is d isl i ke to sho w face to f a c e  ho sti l iti es , o r  to a r g ue 

wi th on e a n o ther , pa rti c ul arly  i n  formal m eeti ng s where pe o pl e  

o f  d iffe r i ng stat u s  are pre sent . 

( f) Be c ause o f  past  ab und ant natural  c ond i t i o n s ,  fa rm e r s  lov e  

fun ( sa n uk ) , i n  t h e  sam e wa y a s  t h i s  i s  t he predom i nant 

behav io ur of Th a i  pe opl e .  

Suc h char a c ter i s t i c s  m a y  a l l  h av e  a v i tal  e ffe c t  on  pl ann i ng t he 

i ntrod uc ti on o f  n e w  food s  to the r ural  Th a is . 

One must r e c ogni s e  al so t h e  impo r t a n ce o f  t he soc i a l  set t i ng i n  

wh i c h  pe ople  l i v e , e spe c ia l l y  t h e  impo r ta n ce o f  t he c ommun i t y .  Member s 

o f  a comm un i ty i n fl uen ce e ac h  o ther i n  man y wa ys and the c h ann el s o f  

i n fluen ce may b e  u sed t o  b l o c k  i nn ov ation s a nd attempts t o  i ntrod uce 

chang e . A lmost a l l  comm un i ti e s  a re c om po sed o f  sm al l e r  soc ial  un i ts 

wh ich a re c hara c t e r i sed  b y  ce rta i n  k i nd s  o f  soc ial r e l at i o n sh i ps and 

t he y  tend to be reg ul at ed a c c ord i ng to gro up membe r sh i ps .  Th e mem be r s  

o f  on e ' s c irc l e  o f  can pa n i o n s  a re regard ed as an " i n- gro up" . Other 

peopl e , e ven som e of t ho se who may l iv e  i n  the sam e  a re a , a re viewe d  as 

belon g i ng to " out- gro up s" . G r o ups wi thi n c ommun i ti e s  o ften h a v e  a 

h i sto r y  o f  con fl i c t or c om peti t i o n . Unl ess the a g en c y  i ntrod uc ing new 

i d eas i s  a wa re o f  t hese c on fl ic ts , they m a y  becom e i d en t i f i ed wi th one 

g roup and gain t he ho st i l i t y  o f  t he o ther s  ( Dadd and St a r r , 1 976 ) .  The 

n atural  g ro ups i n  Th ai v il l ag e s  a re form ed either t hr o ug h  ki n sh i p  

c onnec ti o n s  or i nd i v id ua l  a tta c hm ent t o  some pe r so n  who h as i n fl uen ce 

i n  the v i l l ag e  ( He i n  et a l , 1 98 0 ) .  

Poo r comm un i ti e s ,  a s  i n  No r theastern Th a i l and , h av e  l i tt l e  c ont ro l 

o v er the c on d iti o n s  whi c h  gov ern t he i r  l i v e s . Dad d  and St a rr ( 1 976 ) 

i nd ic at ed t hat und er cond i t i o n s  i n  wh i c h  there a re l im i ted pro d uc ti v i ty  

a nd re so u r ce s , r ud im en t a r y  t e c hn o log y ,  h i gh d is e ase and d eath r a t e s , 

l i ttl e p o l itic al i n fl uen ce and t h e  prom i s e  o f  l i tt l e chang e , i t  sho uld 

not be e x pe c ted t h at i nnov ati o n  wi l l  be a c c e pt ed r e ad il y . 
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1 2 . 3  I N TRODUC TI O N  OF NEW FOODS 

The i ntroduc tion o f  new foo d s  b y  c ommer c ia l  food compa n i e s  o r  b y  

ag en c i e s  fo llo ws a gene r a l  patt e r n  a s  shown i n  Fi gure 1 1 . 

\ D e v el o pm e n t  o f  t h e  F o o d  P r o d u c t j o r  l N e w  C ro p  P r od uc t i on ! 
--

�, ,� 
A c c e pt ab i l i ty Te s t  by t h e  C o n sume r s  I 

. 

,r �r 
D e v e l o pm en t  o f  P r o d ud u c  t i o n  o r  D ev e l o pm e n t  o f  Fa rm i ng 

a nd Ma rk e t i ng M e th o d s  Met h o d s  

.. •lr 
I n t r od uc t i o n o f  N e w  Fo o d  t o  P a rt o f  

C ommu n i ty o f  C o n s um e r s  
- - ----

r---___J_ _____________ .___, 

E v a l ua t i o n o f  A c c ept anc e o f  

N ew F o o d  

t h e  

E x pa n s i o n  o f  P r o d u c t i o n  Exp a n s i o n  o f  Fa rm 

a nd Ma rk e Pro d u c t io n  

G e n e ra l  I n t ro d u c t i o n  o f  N e w  Fo o d  t o  t h e  C ommun i ty 

Fi g ur e  1 1 : Gen e ra l  Ou t l i n e  o f  Intr o d u c ti on o f  Ne w Foo d s  
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1 2 . 3 . 1  C ommer c i a l  Me t ho d s o f  Int r o d uc i ng New Nutr i ti onal 

Food Pr o d uc ts 

The f i r st sta g e  o f  new produc t d e v el o pm ent i n  the foo d  i nd ustr y i s  

t o  stud y t he ma rket and i n  p a r ti c ul ar the c on sume r s - to s t ud y t he i r  

n eed for the pro d u c ts and the qua l i t i e s  that the y d e s i re i n  the 

produc ts . Th en a sui tab l e  prod uc t can be d e s igned i n  the l ab ora to r y  

a nd Ykl e n  i t  h as b e e n  shown a cceptab l e  i n  sm a l l  con sumer p a n el s .  t he 

n ex t  s t a g e  i s  the c ommer c ia l i za t i on o f  the produc t .  Bui l d i n g s  to h o use 

the pro d uc tion l i n e  h av e  to be e r e c ted , n ece ss a r y  e qui pm en t  and 

machi n e s  h av e  to be ord ered , pur c hased a nd i nstal l ed . Raw m at er i a l s 

fo r the i ni tial pe r io d  o f  produc ti o n  are p l anned and s toc ke d . A 

c om pl et e  o pe ra t i on pl an for l aun chi ng t h e  n ew pro d uc t h as to b e  

d ev el o pe d a s  wel l  a s  the b u s i ness p l an wi t h  d et a i l ed costi ng a n d  pro fi t  

a nal ys i s .  Ad ver t i s ing a n d  promoti on has to be pl ann ed and o rg an i s e d . 

Then the prod uc t i s  r e ad y to l aun c h .  Howe v er be fo re the a c tu a l  

n a tional l aun c h , i t  may b e  d e s i ra b l e to c a r r y  out a market t est to 

d et erm i n e  what i s  l ikel y  to h appe n when the pro d uc t is l a un c hed on the 

m arket ( Ski nner , 1 972 ; Ha yh u r st , 1 97 3 ; Wh i t e , 1 97 3 ) .  The c o re of t he 

most impo r tant pa r t s  o f  t h i s  s ys t em i s  t h e  c on stant c on sid era t i on o f  

t he con sum er . 

Because o f  the su c c e ss fu l  l aun c hi ng o f  m a n y  food p roduc ts u si ng 

these product d ev el o j:Xn en t  tec hn i que s ,  a t t em pts h a v e  been mad e to u se 

them i n  i ntrod uc i ng n ut r i tional p r o d uc ts , i n  pa rti c ul ar pro tei n r i c h  

food pr od ucts ( Co rd aro a nd Ga l l , 1 97 5 ; Orr , 1 972 , 1 977 ) .  F o rman a n d  

H ornst e i n  ( 1 976 ) rev i e we d  the US ID Pr o te i n Foo d  Prog ram \Pih i c h  was 

i ni ti a t ed i n  1 96 7  and p r o v i d ed g ra n t s  to Un i ted Sta t e s  pr i v at e  foo d  

c ompa n i e s  to e x pl ore the fea s ib i l i ty o f  i ni ti at i ng pro t e i n food 

e n terpr i s e s  i n  the d ev el o pi ng c o un t r i e s . The r a t i o n a l  fo r i n i ti a ti ng 

the pro g ramme wa s the b e l i e f that t ec hn o l o g y e x i s t ed for p r o d uc i ng l o w  

c ost , h i g h  pro tei n  foo d s  and t h a t  t he Un i ted St a t e s  food c om pa n i e s  

c o uld pl a y  a k e y r o l e  i n  b r i ng ing su c h  foo d s to t he c o untr i e s  i n  n ee d . 

The pro tei n food programm e was b a s e d  on the prem i s e  that o v e r  the long 

r un mal n ut r i ti on among the poor c o u l d  be r e d uced by the i nt r o d uc ti o n  o f  

n utr i t i o us , i ne x pe n s iv e , v egetab l e  pro tei n .  The se foo d s  wou l d  be 

n utri ti o u s ; p a t t er ned to trad i ti on al foo d  hab i ts ; a cc e pt ab l e  to t he 

c onsumer i n  term s o f  tast e ,  tex tur e , o do ur , a ppe a ra n ce a n d  c on v en i en ce ; 
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and lo w e n o ugh i n  price  to b e  pur c hased b y  the need y .  To cre ate the se 

foods r e qu i red t al en t  i n  d ev el o pm en t  o f  n ew food produc ts , 

m anufa c turi ng know-ho w ,  prod u c t  promoti on and  prod uc t d istr i b ut i on . 

The pro t e i n  suppl emen t s  we re d er i v ed m a i n l y  from so yb e an s , b ut al so 

i nclud ed cotton se ed pro tei n , s e same seed pro te i n  a nd h i g h  pro te i n  wh e at 

frac ti on s .  

The compa n i e s  e n c o un t ered a n um ber o f  pro b l ems : raw m at er i a l s 

we re o ft en unav a i l abl e ,  l oc al b u s i n e ss o ppo s i t i o n  was en countered , t he 

n ew v en t ur e s  were  regard ed a s  thr e ats , the n ew pro tei n food s face d  

c ompet i tion from free foo d  d is tr i b ut i o n  programm e s  a n d  f r om 

a v ai l ab i l ity o f  non fa t d r y m i l k at cut r a t e  pr i c e s .  Ver y  few pro d u c ts 

h ave  b een prod uced a nd m a r ke t ed su cce s s fu l l y ;  o n l y  Pro Nutr o i n  South 

Afric a and In c a pa r i na in Gua t em a l a  a re u sua l l y c i ted as bei ng bo th 

c ommer c i a l l y  and n ut r i t i o n a l l y  s u c c e ss fu l . Pro Nutro wa s promoted b y  a 

door- to- door s ampl e d is tr i b ut i on , ad v e r ti s ing on r a d io a nd pr e ss , 

d emon st r a tion i n  Ba ntu to wn sh i ps , mass  fe e d ing , ad verti s ing i n  c l i n i c s 

a nd scho o l s . To g iv e  i t  pr e st i g e , i t  wa s l aunc hed on the South Afr i c an 

Euro pe an marke t be fo r e  b e i ng i ntroduc e d  to the Bantu . Th i s  was  one  

e x anpl e where t h e  " tr i c k l e  down " t he o r y  was  s u c c e ss ful , al tho ug h 

g ener a l l y i t  i s  n o t  reg ard ed a s  a u se ful method of i ntroduc i ng food to  

poor  pe opl e .  

As  desc r i b ed b y  I c a za ( 1 976 ) ,  i n  the i ni tial  phase o f  i nt r o d uc i n g  

I n capa r i na ,  a cc e pt ab il i t y  t ests we re r un i n  a c omm un i t y  where a n  

i ntegrated heal th c entre wa s fun c ti on i ng ad equ a tel y and where 

accept a n c e  of the h e al th programm e s  by the c ommun i ty m ember s wa s 

e v ident . Demon strati on s by a n utr i ti on i st to a g ro up o f  mothe r s  

i ni ti a t ed t he acce ptab il i ty tr i a l s .  The p roduc t then wa s t e sted i n  a 

g roup o f  r e prese n t a t i v e  c ommun i ti e s .  Demon strato r s  we re tra i ned b y  a 

n utr i ti o n i st and e qui pped wi th food spe c ia l l y  pr e pa red wi th I n c a pa r i na 

a nd i nfo rmatio n  wa s g i v en to comm un i t y  g ro ups . The pro d u c t  wa s pl aced 

fo r  sal e i n  a loc al  sto re . The promoti o n a l  cam pa i g n  was f ul l y  

suppo r t ed b y  t h e  h e al th centre doc to r s  a n d  n ur se s  i n  t he i r  regul a r  

wo r k .  Acc e ptab i l i t y  w a s  h i gh . Pur c h a se s star ted and we r e  fo l l o wed by 

m ore stab l e  sal e s . The p r o d uc t  was t hen i ntroduced on a n a t i o n al s c a l e 

i n  loc al  s to re s . M a s s  commun i c at i on med i a  a nd mater i a l s we r e  u se d  

t o g ether wi th foo d  d em on stration s a nd g ro up d is c u s s i o n s  t o  r e ac h  t h e  

t a rget a ud i en ce . I n ca pa r i na c on t i n ue s  t o  be sold i n  Gua t em al a ,  a nd t he 

c ommerc ia l  en t e r pr i se i n  c harg e  o f  i ts prod uction h ad to e n l arge i ts 

p l ant i n  o rd er to sati s fy t h e  i ncre as i ng d em and . Due to the wo rld 



1 76 

e c onom i c  c r i s i s , Incapa ri na had t o  incr e a se i n  pr i c e  and t hi s  m ad e  i t  a 

l ittl e b e yond t he p urchas i ng po we r  o f  the pe opl e  who nee d  i t .  I n  1 975 , 

t he Gua t em al a N a tiona l  He al th De pa r tm en t  d ec id ed to sub sid ise  t he 

produc t ,  o ffe r i ng In c a pa ri na a t  a lowe r pri c e  to t ho se mothe r s  who 

a ttend t h e  well b ab y  c l i ni c s .  

There fo r e , a l though pr i v at e  i nd u str y h a s  the t e c hn i c al k n o w  how 

a nd t he c ommerc i a l  e ffi c iency to i ntroduce new food prod u c ts ra pi d l y ,  

i t s  capa b i l ity o f  reac hi ng the poo r l y  fed c omm un i ti e s  e spe c ial l y  i n  

r ural a re as i s  not  great . G e n eral l y ,  the pe o pl e  do no t hav e su ffi c i e n t  

m on ey t o  b uy t h e  food s .  There i s  n ea r l y  a l wa ys a n eed fo r t h e  

g overnm ent to s u b sid ise the pro d u c t  so t h a t  i t  can b e  so ld c he a pl y  

( Ma ur o n , 1 97 5 ; C o rd aro and Ga l l , 1 97 5 ) .  

System s  o f  stud yi ng con sum er n eed s hav e been desc r ib ed b y  Bl a i r  

( 1 969 ) a n d  Cumm i ng s  ( 1 979 ) .  B l a i r  d i s c ussed a c om pr ehen s i v e  long- term 

r e se a r c h  prog ramm e wh i c h  can d et erm i ne t he market ab i l i t y  o f  a n e w  

n ut r i t i o n a l  prod uc t .  The r e  a r e  t hr e e  i nt errel ated stag e s : d esk 

r e se a rc h , soc iolog i c al s u r v eys , a nd m a r ke t r e se a r c h . Ea c h  is d es i g ned 

a s  an  i nt e g ral s t e p  i n  a n s we r i ng o n e  b a s i c  q u e sti on : " Ho w  to po s i ti on 

t he pro d u c t  i n  the con sum er ' s  wa y o f  l if e ? " .  The maj o r  t as k  i s  t o  

i d enti f y  and d e sc r i b e , i n  a chan g i n g  s i tuation , t he v a r yi ng  

c harac ter i s tic s o f  the c on sumer g ro up s  and t he fac to r s  affe c ti ng food 

m arket i ng a nd c on sumpt i on . De s k  r e se a r c h  i s  n ec e s s a r y  t o  obta i n  

i n form a t i on abo ut chan g ing food wa ys . Th e i ni t i a l  soc io lo g i c a l  sur v ey 

i nvesti g ates  the b asic fa c to r s  a ffe c ti ng wh at pe o pl e  m a y  o r  ma y no t 

e at ,  a nd wh ich a i d  o r  inhi b i t  the i n t roduc t i on o f  n ew food s .  The 

se cond s u r v ey wo uld d e al wi th a s pe c i fi c  g ro up eg . the pr e sc ho o l  

i n fant i n  the fam i l y set t i ng .  Th e f i nd i ng s and i n si g ht s  from t he 

soc io lo g i c al sur v e ys c an t hen b e  fo l lo we d  up b y  a n umber o f  m a r ke t  

r e se ar c h  i nv est i g at i on s .  The i r  p ur po se a re three fo ld : t o  n arrow d o wn 

t he cr u c i a l  que st i o n s  r e l ated to t he i n t ro d uc ti on o f  i ne x pe n si v e  

protei n- rich foo d , to mon i to r  t h e  acce pt a n ce o f  i nnovation s ,  c on c e pts , 

a nd pro d uc ts ,  and t o  a sc e r t a i n  the e ffi c i e n cy o f  l earni ng a nd beh a v i ng 

proce sse s i n  regard to n e w  food s .  

Cum m i ng s  ( 1 97 9 ) u sed  a n ew m a r ket i ng rese a r c h  t e c hn i que c a l l ed 

" Con sum er Va l ue An a l ys is" ( CVA ) a s  a test i ng s ys tem i n  d ev el o pi ng a n d  

l aunchi ng a succe ss ful n e w  pro te i n  prod u c t o n  the m a r ke t . The  m a i n  

p r i nc i p l e o f  C VA wa s t o  g o  i nto muc h m ore d epth wi t h  con sum er s t h an 

o ther r e se a rch tec hn i que s a l lowed , pro b i n g  ov er a long pe ri o d  o f  t i m e  

t h e  rea l  a t t i tud e s  that l ay beh i nd t he con sumer s a ppa rent and  often 
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s u per f i c i a l  con c e p t i on s .  Th e techn i que wa s u sed to d ev el o p  produ c t 

c on cept , brand n am e ,  ad v e r ti s i ng , pro d uc t testi ng , pac ka g e  d e s i g n  and 

t he f i n a l  marke t m ix t est be fo r e  m aki ng a d ec i s io n  to l aun c h  onto the 

m arket . 

1 2 . 3. 2  The De l i v er y  Sy s t em o f  Food A i d for Su ppl em en t a r y  

Feed ing P ro gramm e s  

In the Wo r l d  Foo d  Pro g ramme ( WF P ) , food s a re prov id ed fo r p r e g na nt 

women a nd n ur s i ng mothe r s , i n fa n t s , pr e- sc hoo l and 

c hild r e n  u sual l y  i n  the fo rm o f  suppl emen t a ry r a t i on s .  

p r i m a ry s c ho o l  

The y  are e i ther 

d ri ed s k i m  mi l k  powder or a pro t e i n  for ti f i ed mix  such as  corn so ym i l k  

o r  fi s h , m eat and c he e se ( Ro n chi and Lo pe z ,  1 976 ) .  D i ffe rent c hann e l s 

o f  d is tr i b ution h a v e  been t ried - sc ho o l s ,  heal th c l i ni c s ,  n ut r i ti on 

r eh ab il i tation c e n t r e s  a n d  feed i ng cent r e s  ( Ma x we l l ,  1 97 8 ) . 

Su ppl em en t a r y  food i s  a l so h and ed over to f am i l i e s  for c on sum pti o n  a t  

home a nd o ften the food i nt en d ed fo r the mother and c hi l d  i s  d iv id ed 

among st a l l  mem be r s  o f  t he fam i l y ( Go n g ora and Show , 1 977 ) .  R e t a i l  

s to re s  w e r e  u se d  i n  Bra zi l  for t h e  d is tr i b ut i on o f  pas teur i se d  m i l k  a s  

a sup p l e m enta r y  food a nd t h i s  prov ed a p r a c ti c al , i nex pen s i v e  a nd fa i r  

w a y  o f  m a ki ng foo d  a v a il ab l e  to v u l nera b l e segmen t s  o f  the po pul a t i on 

( Dutr a  De Ol i v eira et a l , 1 98 0 ) .  I n  Bo ts wa n a , supp l em en t a r y  foo d s  we re 

d istr ib ut ed thr o ug h  3 1 2  feed i ng centr e s ,  a s  un cooked food s ,  a t  we e kl y  

o r  even monthl y i nterv al s ( St ev en s ,  1 97 8 ) . 

An i ntere s t i ng e x am pl e  i n  Ind i a  w a s  the Pro j ec t  Po sh ak ( G o pa l d as , 

1 97 8 ) .  The pro j ec t  wa s a l arg e s c a l e  pi l o t  m od el , a nd d em on str a t ed t he 

suppo r t  o f  heal th a nd n ut r i tion e d u c ati o n  to the su ppl emen t a r y  feed i ng 

p r og ramm e . A " ta ke-home" foo d  suppl em en t  - P o shak w a s  d is tr ib ut ed 

e v ery we e k  from t he pr i m a r y  h e a l th cent r e . V i l l ag e  l ev el c oo ki n g  

d emcn s t r a t i o n s  we r e  cond uc ted fo r sever a l  weeks b e fore t he i ni ti a l  

d is tr i b ut i on o f  Po sh a k  to en su r e  b o th a wa ren ess , c on t i n ue d  suppo r t  o f  

t h e  prog ramme and a fav o ur a b l e  a t t i tud e to t he pro d uc t .  The y  a l so 

s e rved a s  a forum for d is c uss i ng t h e  prog ramme wi th the v il l ag er s  a n d  

c r e ati ng a c ong en i al atm o sphere fo r the s c hed ul ed fo r tni g ht l y  v i s i ts o f  

t he pa ram ed ic al s ,  who wo uld c a rr y o ut e x ten sion and fo l l o w  u p  home 

v is its i n  t he v il l ag es . Ma s s  med i a  suc h a s  pamphl et s ,  po ste r s  and 

f i lms w e r e  u sed t o  s treng then the i m pa c t  o f  t he d em on stra t i on s .  F l i p  

c ha rts o f  t en n ut r i t i on al them e s  i l l ustr a t ed by s im pl e  c a r toon t ype 

p i c ture s  i n  colo ur were u se d  in e d uc ati ng t he i l l i t e r a t e  po p u l at i o n . 



1 78 

Demon s t r a tion o f  the fe a s ib il i t y  o f  n ut r i tional r eh ab il i ta t i on o f  

sev er l y  m a l nour i sh ed c hi ld ren wi thi n the c hi l d ' s  home wa s a l so u se d  a s  

a mean s  o f  educ ati ng the m o ther and comm un i ty .  

Sugge sti o n s  hav e been m ad e to i m pr o v e  

suppl em en t a ry programm e .  Gon g ora a n d  Sho w 

t he 

( 1 917 )  

impa c t  

sug gested 

o f  a 

women 

themse l v e s  sho u l d  be i nv ol v ed i n  the d i s tr i b ut i on of food s and t he 

s pread o f  n utr i ti o n  ed u c a t i on and m ore a t t en t i on sho uld b e  g i v en to 

r e achi ng the fam i l y as a who l e  a s  we l l  a s  the u se o f  r eso ur c e s  wi thi n 

t he m u se ho ld . M a x we l l  ( 1 978 ) su ggested u s i ng local food . Th e re a re 

v ery g oo d  educ ati onal re ason s ,  e spe c ia l l y  i n  case s where mothe r s a re 

e x pec ted to ab so r b  new food hab i ts and a pp l y them a t  hom e . Howe v er 

R on chi a n d  Lo pe z ( 1 976 ) po i n t ed out that the t ype o f  foo d s  a v a i l abl e to 

t he Wo r ld Food Prog ramme a re r el at i v el y l im i ted , a nd i n  s pi te o f  a l l  

e ffor ts , i t  i s  n o t  a l wa ys po ss i b l e  to p ro v i d e  foo d s  wh i c h  a re known to 

b e  prod u c ed or e a s i l y  av a i l ab l e at low c o st i n  the r e c i pi e n t  c ount r i e s . 

Th is s i tua tion c r e ates p r o bl em s  i n  n utr i ti on ed u c a ti o n , wh i c h  i n  

pr i nc i pl e  should b e  carr i ed out o n  the b a s i s  o f  loc al l y  av a i l ab l e  

food s ,  t o  en su r e  c on t i n u a t i o n  a t  t he end o f  Wor ld Food Pro g ramme 

a s s is t a n c e . 

Nutr i ti on e d uc at i on has s e l d om been i nc l ud ed i n  Wo r ld Food 

P rogramm e s  owi n g  to i na d e qu a t e  supe rv is o r y  and spe c ia l i s e d  sta ff , l ac k  

o f  e qui pm ent and t e ac hi ng m at er i a l s ,  poo r  d is t r i b ut i on i n fra s tr uc ture 

o r  faul ty proj ec t pl ann i ng a nd i m pl em en t a t i on ( Gong ora and Sh a w ,  1 97 7 ) .  

I n  rec e n t  year s , attem pt s hav e  b een mad e to i nc l ud e  h e a l th and 

n utr i ti o n  e d uc a t i on c om ponen t s  i n  the World Foo d  Prog ra mm e , 

pa rtic ul a r l y  i n  s c hool m e a l  pro g ramm e s  ( Ba qc hi , 1 98 0 ) .  
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1 2 . 4  N U T R IT I O N  E DUCATI ON 

The p r i m ar y  obj e c ti v e  o f  n utr i ti o n  ed uc ati on i s  to  impr o v e  t he 

n ut r i t i o n al s ta t u s  b y  c h an g i ng food h ab i t s  ( Se v enhuyse n , 1 97 8 ) .  I t  

m u st be r e l ated t o  t he soc i a l , e c on om ic a nd c ul tur a l  v al ue s o f  foo d  so 

t h at pe opl e are m o ti v at ed to m a ke food c ho ic e s  wh i c h  wi l l  r e su'l t i n  

t he i r  opt i m al n ut r i tion we l l-bei ng ( U l lr i c h  and Br i gg s , 1 976 ) .  It i s  

t he proc e ss o f  a c qu a i nt i ng pe opl e wi th t he v al ue o f  r e so ur c e s  a l r e ad y  

a v ail ab l e  to t hem and pe r suad ing t hem to  c hange e x i s t i ng p r a c ti c e s  

( Be rg , 1 973 ) .  As s t a t ed by t he Di r e c to r-Ge n e ral o f  UNESC O ,  i n  h i s  

addre s s  t o  t he 5 9 th se s s ion o f  t h e  Econ om i c  Soc ial Coun c il o f  t he 

U n i ted N a tion s :  " Ed uc ation and canm un cation  m u st c on t r i b ut e  t o  

prov i d i n g  peopl e wi th the  k n owl ed g e  and k n o w-ho w wh i c h  w i l l  en a b l e them 

m ore e ffe c ti v el y to c om b a t , by the i r  own e ffor ts , d ise ase , mal n ut r i t i o n  

a n d  poor l i v ing c ond i t i o n s i n  gen er a l . 

c ommun i c ation must enab l e  t hem t o  

At t he same time , e d uc a t i o n  and 

becom e  ful l y  a wa re o f  t h e i r 

c ond i t i o n s and o f  t he ro l e  wh ic h ,  t hrough t he i r  own a c ti on s ,  t he y  c a n  

p l ay i n  t h e  tra n s fo rmat i o n  o f  soc i e t y" ( Ci t ed b y  Hookh am , 1 98 0 ) .  

1 2 . 4 .  1 Nutr i ti on Ed uc ation Prog ramm e s  

The o ld formal  m etho d s  o f  teac h i ng n ut r i tion a re n o t  n ow a c ce pt ed 

a nd met ho d s  based o n  the soc i a l , c ul tur a l , e nv i ro nm en t  i n  the c omm un i ty 

a re recogni sed to b e  more e ffe c ti v e  ( Si n c l a ir and Howa t , 1 980 ) .  Th e 

ed uc ato r d evel o ps among the  po pul at i o n , t he c onv ic tion t h at the y can  

a c t to i m prov e t he i r  s i tua tion t hem sel v e s , and do not  al wa ys h a v e  to  

r e l y  on  o ut s id e he l p  ( S e v enhuy sen , 1 97 8 ;  C o l l i n s , 1 977 ) .  

U N ICEF h a s  e n cour a g ed n ut r i ti on e d uc ati o n  wi thi n t he n on fo rm al 

e d uc at i on sys t em r a ng i n g  from ad ul t a l phab et i za t i on to c ommun i t y 

p a r ti c i pa ti on c o ur se s .  I t  h as al so organi sed and s uppo r t ed man y 

c o ur se s  for el ec t ed v i l l ag e  l ead er s a nd c ommun i ty r ec r ui t ed v il l ag e  

h e al th wo r ker s ,  promote r s ,  a nd a u x il i a r i e s ,  who , o n ce tra i n ed , h a v e  the 

t as k  o f  d issem i na t i ng wh at the y h av e  l ea rn ed to m other s  and o ther 

c ommun i ty g ro up s . Prac t i c al 

home a nd v il l a g e  g ard en i ng ,  

water , h yg i en e , sani t a t i o n . 

Commun i c ation N et wo rk whi c h  

tra i n i ng i s  g i v en i n  food d em on s tr a t i on , 

smal l anim al reari ng , u se o f  pur i f i ed 

U N I C EF has  d e v el o pe d  a Pr o j ec t  Su ppo r t  

c o-ope ra t e s  wi th gov e r nm en t s  i n  t he 

spread i ng o f  i n fo rmati o n  r eg a rd i ng heal th care , n utr i ti on , e d uc a t i o n , 

c ommun i ty d ev el o pmen t , b y  suppl yi ng , o r  a ss i s ti ng i n  the d ev e l o pment o f  
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ed uc a t i o n a l  a i d s ( fo r  e x ampl e :  f i lm s ,  f i lm st r i ps ,  b oo ks , po st e r s ,  e t c ) 

a nd co- ope ra t i ng wi th v a ri o us m ed ia ( T r i mm e r-Sm i th and Te pl e y ,  1 98 0 ) .  

The real impe t u s  to n ut r i ti on ed u c at i o n  w a s  g i v en wi th t he 

i ntrod uc tion o f  t he Appl i ed Nut r i tion Prog ramme ( Ba g c hi , 1 98 0 ) . Th e 

A N P  i s  b a s i c al l y  a n  educ a t i o n  pro g ramme - a pro g ramme to show r ur a l  

c ommun i  ti e s  ho w to gro w  a n d  u se t he food s n eed ed to impr o v e  t he i r  

d iets , e spec ia l l y  the d ie t s  o f  m othe r s  and c hi l d ren . The programme 

i nv ol ve s : 

( a ) agri c ul tur e , t o  i nc r e ase food pro d uc ti on ; 

( b) nut r i tion ed u c at i on , a im ed a t  teac h i ng bett e r  u se o f  a v ail ab l e 

food supp l i e s ;  

( c) suppl emen t a r y  feed i ng o f  p r e sc ho o l  a n d / o r  s c hoo l  c h i l d ren 

( Mc Na ug hton , 1 978 ) . 

The ANP h a s  been a success  i n  Ko re a whe r e  there a re about 1 50 0  v i l l ag e  

n utr i ti o n  stat i on s .  Th e  m a in fun c ti o n s  o f  t he nut r i t i on s t a t i o n  a re 

c ooki ng d emonst r a t i on s  a n d  prac ti c e , food proc e ss i ng a nd pr e se r v a t i on 

o f  loc al foodst u f f s , g ro up feed i ng d ur i ng p l anti ng and h ar v esti ng 

se ason s ,  c hild fe e d i ng at  d ay c a re centr e s  a nd n ut r i ti on ed ucation . 

R emote a re as a r e  v is it ed b y  nutr i ti o n  ed uc ation v an s  to prov id e 

e x ten sion serv i c e s  i nc l ud i ng n ut r i t i on e d uc at i o n  { P a rk , 1 980 ) . 

Mass m ed i a  ( pr e ss , c in em a  a nd o utdoor med i a )  we r e  u se d  i n  

Mahara sh tra , I n d i a  ( PA G ,  1 976 ) to i m pa rt nutr i ti on ed uc at i on . The 

t a rg et g r o up fo r the c am pa i g n  wa s t ho se who may b e  term ed t he reac habl e 

a nd pe r suad abl e .  I t  sho wed that when i m a g inati v el y  c on ce i v ed and 

c r e ati v el y  u se d , m ass m ed ia i n  Ind ia o ffe r s  an e ffe c ti v e  mean s o f  

i mparti ng n utr i ti onal kn o wl ed ge to vas t n um ber s o f  peo pl e and t he c ost 

o f  su c h  t e achi ng i s  al so e x trem el y low . The c am pa i g n  w a s  least 

e ffec ti v e  in t he sm all est to wn s .  

1 2 . 4 . 2 Pl ace s  and Pe o pl e Use d  i n  Nu t r i tion Educ a t i on 

Nutr i ti o n  edu c a t i on c an r e ac h  i nd i v i d u a l s and c ommun i ti e s t hr o u g h  

t he hom e , s cho o l , d ayc a r e  cen t r e , m other cra ft cen t r e , h e al th cen t r e  

a nd cl i ni c . 

H e a l th cen t r e s  a n d  c l ini c s  a re o ft en cen t r e s  for n ut r i ti o n  

e d uc at i on b e c a u se o f  t he c om pa r a t i v e  e ase o f  get t i ng t h e  subj ec ts f o r  

ed uc at i on sess ion s and t h e  h ig h  a c c e ptab il i ty o f  t he ed uc a t i on . 

Howev e r  they h av e  n o t  al wa ys been suc c e ss ful b e c a u se : t he message to 

b e  c on v e ye d  to t h e  m oth e r s  w a s  i m pa r ted i n  the form o f  " teac h i ng " , t he 
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i n form at i on wa s i n  the t ex tbook patt ern f o r d ev el o ped coun t r i e s  t h e  

h e al th w o r ke r s  w h o  acted a s  educ a to r s  qui te o ften we r e  i gnorant o f  t he 

c ul tur a l  b asis  f o r  food pr a c ti c e s i n  the a re a , a nd o ffe red ad v ic e  wh i c h  

c l ashed w i th the se , bei ng c l ini c al l y  o r i en t ed , t he ed ucato r s  u su a l l y  

r egard ed educ at i on a s  som ethi ng v ag ue , i n  c on t ra s t  to t he c l e a r  c u t  

c l ini c al work wi th i ts  v i s ib l e  r e su l ts .  Moreov e r , a n  ov er b urd en ed 

h e al th w o r ker i n  a h eal th c entre o r  a c l i ni c  reg ard ed n utr i ti o n  

educ at i o n  as an add i ti o n a l  and rather und e s i rabl e  load ( Ba qc hi , 1 98 0 ) .  

H om e  v i s i ts g i v e  a n  o ppo r t un i t y  t o  a ss e s s  the n eed s o f  t he 

i nd iv id ual fam i l y and a l so i t  i s  m uch e a s i e r  to show the mother ho w to 

pr et:e re d i ffe r e n t  food s a nd see ho w well t he mother is abl e  to r e pe at 

what she h a s  l e a r n ed . I t  wa s found to b e  o n e  o f  the n ex t  e ffe c ti ve 

t eac hing m etho d s  when prog ramme a id es we r e  u se d  t o  wo rk wi th t he hom e 

m aker on a one to one bas is . The p r o g ramme a ides m ake the gre a t e st 

strides i n  c hang i ng food h ab i ts ( O l i v er , 1 967 ; Spi nd l e  et a l . ,  1 969 ;  

U l lr i c h  a nd Br i gg s ,  1 976 ) .  

Schoo l i s  the m o st impo r ta n t  p l ac e  whe r e  throug ho ut the wo rld 

n utr i ti on educ at i on can be taught i n  n ur se r y ,  e l emen t a r y  and se c on d a r y  

s c oo o l  t hr o ugh t h e  scho o l  c ur r i c ul un , s c hoo l fee d ing o r  sc hoo l l un c h  

programm e , o r  s c ho o l  g a r d en i ng ( U l l r i c h  and Br i gg s , 1 976 ; Ba qc hi , 

1 98 0 ;  P a r k , 1 98 0 ) .  Te a c he r s  a re amon g  the ke y p e r son s to i ncor po ra t e  

a tti tud e s towa rd n utr i ti on d ur i ng the c hi l d ren ' s  form at i v e  ye a r s . 

Scooo l t eache r s  h av e  al so v aryi n g  d eg re e s  o f  r e spon s ib i l i ty fo r 

n on-fo rmal ed uc ation pro g ramm e s . The y  a re gov e r nmen t- fund ed pe r so n s  

who cou l d  make s i g ni f i c ant c on t r i b ut i o n s t o  the i m prov em en t o f  

n utr i ti on i n  the c ommun i ty a s  su g g e s t ed b y  Dw ye r  ( 1 976 ) .  

Dwye r ( 1 976 ) su g g e st ed t hat bes i d e s  the s c ho o l  t e ache r  t he o ther 3 

t ype s  o f  wo rke r s  a t  the l o c al l ev el : t he h e al th a ux il i a r y , 

a g ric ul tural l i a i son and t he c omm un i ty d ev el o pm en t  wo rke r s  coul d be o f  

a s s istance to the n utr i ti on ed u c a t i on a t  t he v i l l ag e  l ev el . The 

c ommun i ty worke r s  i nc l ud e : 

P a ra pro fe ss io n a l  a id es ex ten s ion o r  n ut r i tion a id es , 

h e al th a id es ,  n ur se r y  a nd d ay-care a id es , t eac he r  a id es , 

m idwi v e s ; 

Food Se rv ice Pe r sonnel - scho o l s ,  ho spi tal s and n ur s i ng 

homes ; 

La y  l ead e r s  ( volun t ee r  a nd p a id ) 

l ead er s , yo uth c l ub l ead er s ;  

c ommun i ty serv i c e  

Food d is t r i b ut i o n  p e r so n n e l  - foo d  store a n d  food v end o r s . 
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Among t he most u se ful p ur v eyo r s  o f  nut r i t i o n  i nfo rmation a t  the 

c ommun i ty l ev el a re the " nutr i ti on a i d es" o r  l ay-lead er s  who h av e  h ad 

some pe r so n al n ut r i tion e x pe r i e n c e s  o r  i n fo rm a l  tra i n i ng . The 

pa rapro fe ss ion a l  who i s  f r om the s am e  v i l l ag e , n ei g hbou r hood or e t hn i c  

b ac kg ro und can b e  very e ffe c ti v e  i n  und er stand ing how to e s t ab l ish n ew 

e ati ng pa ttern s wh i c h  wi l l  improv e the nutr i ti o n a l  sta t u s  o f  the pe o pl e  

b ei ng r e ac hed ( O l iver , 1 96 7 ;  Spi nd ler , 1 969 ) .  

1 2 . 4 . 3 Met ho d s  Use d  i n  Nu tr i ti on Ed ucat i on 

F ood d em on str a t i on and m as s  c omm un i c at i o n  tec hn i que s a r e  t he 

i m po rtant met ho d s  wid el y u sed i n  n utr i ti o n  ed uc ati on . I n v ol v i n g  pe opl e 

i n  gro up d is c u ss ion and d ec i s ion i s  a l so a n  e ffe c ti ve n ut r i ti on 

ed uc at i on metho d i n  pe r suad i ng c h ange i n  food h ab i ts ( Le wi n ,  1 958 ; 

Wh i tehe ad , 1 973 ) .  In Ind i a n  e x pe r i en ce s , o ra l  tra n sm is s ion o f  m e s s ag e  

t hroug h  d ramati zation s ,  fo lk d an ce s , fo l k  song s a nd puppet sho ws , h av e  

b een e ffe c ti ve and a ppro pr ia t e  to r e ac h  i l l i terate peopl e  ( De v ad as and 

C h and ra se kh ar , 1 97 0 ) . 

form o f  n utr i ti o n  ed u c ation i s  t he a c tua l A v er y  s im pl e 

d emon st r a ti on o f  the pre pa ra ti o n  o f  food a nd tast i ng o f  the f i ni shed 

produc t .  Thi s  t e c hn i qu e  i s  o ften u sed b y  i nd u str y i n  the i ntroduc ti o n  

o f  new p r o d uc ts , and c an b e  u se d  to prom ote t he i ntro d uc ti on o f  

b al an ced m eal s o r  the u ti l i za t i o n  o f  n ewl y i ntroduced cro ps ( R a w  1 98 0 ) .  

Devad a s  a nd Ch andrase kh a r  ( 1 97 0 ) found t hat d em on str a ti on s  we re t he 

b e st m et ho d  fo r a d ul t  a ud i en ce s . Demon strati on s ,  e spe c ia l l y  r e su l t 

d emon st r a ti on s ,  o ffe r an o ppo r tu n i ty fo r t he n ut r i tion ed ucato r to 

e x pl ai n  in con cre t e  term s t he i d e a s  she a im s  to t r a n s fe r .  The y  al so 

prov id e a n  oppo r t un i ty fo r the l ea rner to s e e , som et i mes take pa rt a nd 

thus i d en t i f y  h i m se l f wi t h  the s i tua tion . I n  the c a se o f  i ntroduc i ng 

t he u se o f  a new c ro p ,  v ar i o u s  pre pa ra t i o n s t hat coul d be mad e out o f  

t h i s  new crop we r e  d em on st r a t ed i n  one o f  t he i r  hom e s . The home m ake r 

t h u s  sel ec ted i nv i ted a l l  t he o the r s  to h e r  hom e . Som e l ead e r s  i n  t he 

g roup we r e  i nv it ed to t r y  to make t he food s .  F i nal l y ,  t ho se who we r e  

pr e se n t  w e re inv i t ed to t a s t e  the p ro d uc ts a nd j ud g e  them . Thr o u g h  a l l  

t he se s t e ps aud i e n ce mem ber s we r e  i nv o l v ed i ntim atel y wi th t he 

d em on s t r ation and l earn i ng c ould r e su l t .  Demon strati o n s  g iv e  a n  

o ppor tun i ty for the peo pl e to see , hear and d o . 

M a s s  comm uni c a t i o n  techn i que s , e m pl oyed m o stl y b y  food i nd ustr i e s , 

somet i m e s  a re u se d  to p r o m o te foo d  p ro d u c ts und er t he umbre l l a  o f  
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s o lving n utr i ti on i n  t he d ev el o pe d  coun t r i e s  { Ba qc hi , 1 98 0 ) .  Ma noff 

( 1 97 0 ) d escr i b ed the f i r st pro j e c t i n  n ut r i tion ed ucati o n  t ha t  u se d  

c ommerc ia l  ad ver t i s i ng t ec hn i que s i n  Ec ua d o r . Pa r l ato ( 1 97 0 ) d e s c r ibed 

t he u se o f  ad ver ti s i ng a nd m ass comm un i c a t i o n  by C ARE-I n d i a  to l aun c h  

a n  ex ten s i v e  n ut r i tion i n fo rm a t i o n  c am pa i g n  i n  r ural  a nd sm al l  town 

a reas i n  Ind ia . But suc h u se o f  m as s  med i a  reac he s  onl y a v er y  sm al l 

fr acti o n  o f  the po pul at i o n  whi c h  b ad l y  need s suc h m e ssag e s  ( Ba qc hi , 

1 98 0 ) . 

Co l l e  a nd Fe r na nd e z  d e  Co l l e  ( 1 978 ) repor ted using a casse t t e  to  

prov i d e heal th a nd n ut r i t i on ed uc a t i on to t he v i l l ages i n  Gua t em al a .  A 

h i red pe r son bro ug ht e qu i pm en t  a nd pl ayed t he c assette a t  the " P i l a" -

a n  out d o o r  p ubl i c  l aund e r i ng cen t r e . Th e women c ould l is t en a nd 

r e ce i v e  i n form a t i on wh i l e they we re  wo rki ng . 

Con sum er n utr i ti on ed uc a t i on c a n  b e  prov id ed t hr o ugh n utr i t i on 

e x hib i t i o n s  a nd food fa i r s :  H i x so n  ( 1 97 5 ) repo rted t he success  o f  

N u tr i ti on Ex po ' 7 4 ,  held i n  Lo s Ang el e s , i n  prov id ing :i nform a t i on t o  

c on sum e r  and h e al th pro fe ss ional s .  Sm i therman ( 1 976 ) d escr ib ed a n  

A r i zona Food Fa i r  i n  wh i c h  n ut r i tion ed ucat i o n  wa s pro v id ed 

unobtr u s i v el y  b y  t al ks , d emon stration and by  d is tr i b ut i on o f  ed uc a t i o n  

m ateri a l s .  T h e  fa ir wa s  h i g hl y  succe s s ful . 

1 2 . 4 . 4  E f fe c ti ven e s s  o f  Nut r i tion Education Pro g rammes 

There has been d i s ag reem en t  o f  ho w e ffe c ti v e  a re n utr i ti o n  

e d uc at i o n  pro g rammes . B a qchi ( 1 98 0 )  c i t ed the c ommen t o f  t he Ei ghth 

R e po r t  of the J o i nt FA O-W HO E x port Comm i tt ee on  Nut r i ti on in 1 97 1  t h a t  

" • . •  t here i s  sur pr i s i ng l y l itt l e e v i d en ce that e x i s ti ng t e c hni que s  of  

n utr i ti on educ a t i on are e ffe c ti v e  or  re pr e sent a g ood  uti l i za t i o n  o f  

1 imited r e sour c e s , and i t  a ppe a r s  that som e c onv en t i onal pro g rammes o f  

n utr i t i o n  educ a t i o n  hav e not  suc c e e d ed i n  i n fl uen c i ng food h ab i t s  i n  

t he des i r ed  mann e r " . Mc Ken zi e a nd Mum fo rd ( 1 965 ) al so c on c l ud ed from a 

r e v iew o f  some 2 6  p ub l i c a t i on s t h a t  n ut r i ti on e d u c a t i on c a n  nei ther b e  

r eg ard ed a s  al wa ys e ffe c ti v e n o r  al wa ys i ne ffe c ti v e ,  i ts i m pa c t  

d epend i ng o n  prog ramme d e s ig n  and pe r son n el . N u t r i ti o n  ed uc ation c a n  

c h ange d i etary h ab i ts wi thi n care ful l y  d e fi ned l im i ts ( Wh i teh e ad , 

1 973 ) .  Seven hysen ( 1 9 7 8 ) i n  h i s  cri t i c al  rev i e ws of  t he met hod s u se d  

c ame t o  t he gen er a l  c on cl u s ion that t he i n fo rm at i o n  o n  n utr i tion u se d  

i n  educ a t i onal p r o g ramme s  was u su a l l y  techn i c al l y  c orre c t ,  b ut o ft en 

n o t  su ff i c i entl y ad a pt ed t o  t he need s or wan t s  of  t he a ud ien ce . 
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I f  nut r i t i on e d u c ation i s  to hav e a n  impa c t ,  i t  m u s t  u ti l i ze a 

m ul ti fa c e t ed  a pproac h .  I t  must : 

- prov id e the arr a y  o f  i n fo rm ati o n  n e c e ss a r y  to make a n  i n fo rm ed 

d ec is io n ; 

- give i nd i v id ua l s  the ski l l  to i nt egrate ,  s yn t he s i ze a nd pro c e ss 

t he i n fo rm ation to ac qu i r e  a l ev el o f  und e r st and i ng wh i c h a l lo ws 

t hem to i nt egra t e  n utr i t i o n  i n fo rm ation wi t h  other r e l ev an t  

i n fonnat i on ; 

moti v at e  them to act o n  the i nfo rm ati o n  to make i nt e l l i g ent , 

i n fo rm ed a nd pur po se ful food cho i c e s  ( G u t hr i e , 1 978 ) .  

E f fe c ti v e  n utr i ti o n  ed u c a t i on sho ul d  be rel ev ant , put acro ss i n  a 

m e ani ng fu l a nd e ffe c ti v e  wa y ( Gr a v e s , 1 979 ) and sho ul d be geared to the 

n eed s and  probl em s o f  the pe opl e and car r i ed out w i th the i r  a c ti v e  

c o-ope r a t i on ( De v ad a s  a nd Ch a nd rase kh ar , 1 97 0 ) . Th e r e  must b e  t he 

i nt ere st a nd i nv ol v ement o f  d ec is ion m a ke r s  and p r o b l em s o l v i ng 

admini s tr a t i v e  l ev el pe r so n n el , c o-ord i na t i o n  among t he g ov er nm en t  

m i ni str i e s  con c e r n ed , a c ti v e  pa r ti c i pa ti o n  a nd i nv ol v em en t  o f  t he 

c ommun i ty c on ce r n ed a nd tr a i ned wo rke r s  a t  the g ra s s  roo ts l evel 

( Pa rks , 1 98 0 ) .  

Dav ey and McNa ug hton ( 1 969 ) i n  c on s id e r i ng t h e  po ss ib i l i t y  o f  

n utri t i o n  educ a t i on ach i e v i ng i ts objec ti v e ,  s a i d  that t he r e  a re 3 

s t ages o f  i nd uc i ng c hang e .  The f i r st s t a g e  i s  a n  und e r stand i ng by t he 

po pul at i on o f  the  chan g e  t o  be i nd uced , t he second s tag e i s  an 

accept a n c e  by the popul a t i o n  that such a c hange is d esi rab l e  and 

b en e fi c i a l  to t hem a nd t he third s ta g e  i s  put t i ng t he c hang e i nto 

e ffec t .  The  f i r s t  aspe c t  i nv ol v e s  t he d ec is ion o f  wh at is  t o  be 

t aught . Ord ina r y  pe o pl e a re un l i kel y to acce pt c hang e s  wh i c h  e v en a 

l im i t ed e x pe r i en ce tel l s  t hem a r e  n o t  fe a s ib l e .  Th e second 

to  con s i d e r  ver y c a re fu l l y  how m u c h  n ut r i tion s c i e n ce 

aspe c t  i s  

sho uld b e  

i nc l ud ed i n  a nutr i ti o n  ed uc ati o n  c ampa i g n  fo r il l i tera t e  po pul ation s .  

The n um b e r  o f  c ha ng e s  i n  food c on sum pt i o n  wh i c h  a re suggested m u st be 

ke pt to the mini m um  and sho ul d  be ke pt v er y  s im pl e .  The c hang e s  

sugges t ed must b e  rel at ed d i re c tl y to improv i ng t h e  d e fi c ien c i e s  i n  the 

d iet . The thi rd a s pe c t  c on ce r n s  t he metho d o f  n ut r i t i on ed uc ati o n . 

N u tr i ti o n  educ a t i on pro g r ammer s  n eed to pay  more a tt en t i o n  to 

c ommun i c ation t e c hn i que s ,  pa rti c ul ar l y  i n  rel at i on to pe r ce pt i o n  a nd 

c om pr ehen s ion b y  i l l i te r a t e s , a nd t o  moti v at ion . The y  fe l t  that the 

i ntrod uc tion o f  t he comm un i c at i on t ec hn i ques u se d  i n  food promoti on 

i nto nut r i t i on ed uc ation c am pa i g n s  wo uld be wel l  wo rth a t r i a l . 
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1 2 . 5 C OMMUN I C AT I ON M ETHODS 

Prom otion o f  a n ew food pro d u c t i s  obv i o usl y d epend ant on 

c ommun i c ation , whethe r i t  by wo rd-of- m outh or b y  the mass m ed ia .  

C ommun i c ation i nv olves three b a s i c  el em en ts : a so urce , a m e s s a g e  

a nd a rece i v er ( Cr a ne , 1 965 ;  Web ster , 1 97 1 ) .  A u se fu l  outl i n e  o f  

M a rki n ( 1 969 ) i s  shown i n  Fi g ur e 1 2 .  

I nfo rm a t i o n  

R e se r v i o r 

I 
I 1 Ne s sage 

I 
I 
l 
I 
I 
I 
I 
I 
I 
I 

S e nd e r  o r  j Tran:_�i t t e r 

N o i se 

L _ _ _ _ _ _ _ _  ,... _ 

A i f i c 11 t i o n  

T e rm inal 

1 Rec e i v e r  

I 
Mes s age I 

I '  
I 
I 
I 

Di s t o rt i o n  j 
I 
l 
I 
I 
! 

-+ -- - - - - -' 

Fi gure 1 2 :  A Sim pl i f i ed Commun i c at i on s  Sys t em ( Ma rki n ,  1 969 ) 

Th i s  shows t h at the c omm un i c a t i o n  has o ften to g o  through som e 

m ed ia and i s  n o t  d i rect . 

r e ce iv er ei ther d i rectl y 

r e se rv o i r . 

A l so that t here  c an b e  a fe e d b ac k  f r om the 

or more o ften thr o ugh an i n fo rm ation 

The vari ab l es that a ffe c t  this commun i c at i on s ys tem a re many but 

can be g ro uped as messag e v ar i a b l e s , m ed ia v ar i a b l e s  a nd a ud ience 

v ariab l e s . Obv io usl y m es s ag e s  can  b e  wr i tten o r  p r e se n t ed i n  d i ffe rent 

wa ys a nd d i ffe re n t  t ype s of m ed i a  can be u sed . Th e se can  to a certa i n  

e x ten t  b e  c ontr o l l ed .  H o we v e r  there  are some v ar i a b l e s  that canno t  be 

c ontr o l l ed but h a v e  to be t a ken i nto c on si d eration wh en pl anni ng the 
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m essa g e  a nd the m e t hod o f  c ommun i c a t i on . E x ampl e s  o f  the se a re : n eed s 

a nd wa n t s , soc io- cul tur a l  fac to r s , m en t al s t at e , pe r so n a l i t y  f a c to r s , 

a nd othe r i nterna l a nd e x ternal  s t i m ul i ,  s u c h  a s  st ate o f  h e al th o r  

pre- oc c upat i o n  wi th the c urrent tho ug ht . Gro up m em be r sh i p  i s  a no the r 

v ariab l e ,  i nfl uen c i ng t h e  canmun i c at i o n  proce ss i n  t wo w a ys : b y  

prov id i ng stand ard s fo r e v aluati ng one ' s a tti tud e s  and b eh a v i o ur ; a nd 

b y acti ng a s  a n et wo r k  fo r t he f l o w  o f  i n fl ue n ce a nd i n fo rm a t i o n  

( Web st e r , 1 97 1 ) .  

1 2 .  5 .  1 Ty pe s o f  Ma s s  Commun i c at i on 

The c omm un i c at i on c hann e l s used i n  marke t i ng to reach c on su m er s 

a re sho wn i n  Tab l e  6 5 . 

Tab l e  6 5 :  Ch annels  o f  Rea c h i ng Con sumer ( Wa tts , 1 970 ) 

P ress and elec t r o n i c  med i a :  
n e wspa pe r , maga z i ne , j ou rnal 
rad io and telev i s i on .  

P r omot i on : 
Trade  p r o m otion : bonus o ffer , t r a d e  coupon , g i ft s , 

some prod u ct g i v eaway . 
C onsumer Promot i on : r educed p r i c e , sampl e handout , 

p a c k  g i v e a way , c o upon , 
consumer compet i t i on s . 

D em on s t r a t i on s :  
Exh i b i t i on d emons t r a t i o n s  
I n- store d emon strat i o n s  
C l ub/ i n s t i tute d em onst r a t i on 
O pen a i r  s how or  f e t e s  
A t  hane d emons t r a t i on s  

D i rect m a i l  
I n format i on ser v i c e  
E d ucat i o n  
Exhi b i t i o n s  
C l ub s ,  soc i e t i e s  a n d  i n s t i t u t i o n s  

Ma ss c ommun i c at i o n  i n  d ev el o pi ng coun t r i e s  c a n  b e  don e  t hro ug h  a 

w i d e  v a r i e t y  o f  m ed ia r a n g i ng from the fac e  to fac e  m ed ia ,  suc h  a s  t he 

s c hool s ys t em , t he vari o u s  e x ten s ion serv i c e s  and t he more i n fo rm a l  

c ommun i c a t i on c ha n n el s i n  trad i t i onal soc iet y ,  to t he tec hn o lo g i c al 

m ass m ed i a  suc h a s  rad i o , T . V. , n ewspa pe r ( PA G ,  1 973 ) .  

As c r o ff ( 1 976 ) ex pl a ined t hat , trad i ti ona l l y ,  the f ield o f  

d iffus i o n  o f  i nnov at i on d i s t i ng ui s h e s  bet ween t wo broad c at egori e s  o f  



1 87 

c ommun i c ation b ased on the  m ed i a  t h e y  u se . Tho se u si ng p r e d om i na t el y 

face- to-fa c e  m ed ia a r e  known a s  i nt e r pe r son a l  c omm un i c ation s ,  a nd i n  

t he r ur a l  c ontex t ,  g en e r a l l y  a re e x ten s ion agent s .  Tho se who u se pr i nt 

a nd e l ec tr o n i c  mass m ed ia u sua l l y  are c al l ed mass c omm un i c ato r s .  I n  

l ess d ev el o pe d  c o un tr i e s , t he se two ro l e- pl a ye r s  a re to tal l y  d if fe ren t 

from eac h o ther i n  term s  o f  bac kg ro und and t r a ini ng . Ex ten sion a g en t s  

a re gen er a l l y  r ur al-ori ented , wi th a s trong b ac kg ro und i n  suc h  

d iscipl i n e s  as a g r i c ul ture , h e al th , e d uc ation , o r  c ommun i t y 

d ev el o pm en t . The y  m a y  h av e  r e ce i v ed a m od ic um o f  prac ti c al t r a i ni ng i n  

a ud io- v isual met hod s b u t  l ittl e tra i ni ng i n  wa ys of  chan g i ng b a s i c  

b ehav i o ur o f  pe o pl e .  The y  a re , f i r st and  forem ost , t ec hn o log i s t s , 

i nnov at i o n  ex pe r ts . Ma s s  canm un i c ato r s , on  t he o the r h and , a re 

g en era l l y  urban- orien t ed , t r a i n ed i n  the techn i que s and t e c hn o lo g y  o f  

m ed i a  management and o pe ratio n , o r  i n  the prod uc ti o n  o f  m essages  fo r 

m ass con sumpti o n . The y  m ay h a v e  s ome t he oreti c al tra i ni ng i n  

m ass-med i a  t e c hn i que a nd tac ti c s  for c hang i ng peopl e ' s bel i e fs , 

a t ti tud e s , a nd b e h av io ur , b ut l i tt l e  pra c ti c al tra i ni ng . 

a re tec hn o log i s t s , m ass- med i a  e x pe rt s . 

The y ,  too , 

Bo th the se ro l e s  a re nece s s a r y ,  b ut t he r e  i s  a m i s s i ng r o l e  wh i c h  

emphas i ze s  the k n o wl ed ge and ski l l s  o f  ho w to c hange pe opl e ' s beha v i o ur 

i n  d es i r a b l e d ir e c ti on s .  Suc h a r o l e  a l r e ad y ex i s t s  i n  c omm erce a nd 

i nd ustr y ,  where s pe c ial i s t s  i n  c omm un i c at i on s ,  cal l ed c ommerc i a l  

ad verti s e r s ,  a re s ki l l ed i n  the knowl ed g e  of  how to  m oti v at e  

i nd iv id ual s a nd m asse s  to ado pt t h e  man u fac ture r ' s  n ew pro d uc ts . 

F i r stl y i n  org a n i s ing a m ass c ommun i c ation prog ramme o n e  m u st 

s tate the objec ti v e  o f  the mass c omm uni c at i on prog ramme . PA G ( 1 97 3 ) 

a d vise to d e fi ne the  obj e c ti ves o f  m ass commun i c at i o n s  i n  a w a y  wh i c h  

i s  con s i s t en t  wi t h  i ts po t en ti al s ,  e g .  t r a n s fe r  o f  s pe c i f i c  n utr i ti o n  

k n owl ed g e  or  i n fo rm at i o n  t o  a spe c i f i c  pa r t  o f  the po pul at i on . 

Second l y  o n e  must know the d e fi ni tion o f  the targ et a ud ien ce s , eg  

t he i r  age , soc io-econ om i c  stat u s , fam i l y  pa t t e r n , l ang ua g e , food 

patter n ,  h ab it s , this is i nd ispe n sab l e  to a ppro pr i a t e  messag e d es i g n , 

m e ss a g e  t esti n g  a nd med i a  sel e c ti on . Th ere  a re a l so a n um be r  o f  

i nterm ed i a t e  a ud i ence s who can ac t a s  c hange a g en t s  i n  t he c hang e 

proce s s , i n  wh i c h they c an b e  reac hed b y  o n e  or  more mass c omm un i c at i on 

c hannel s ,  e g . r e t a i l er s  a nd food v en d or s .  
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Th ird l y ,  the m e s s a g e  d e si g n ,  i t  i s  the c ommuni c ato r ' s j ob to 
t r a n sl a t e  the i n fo rmat i o n  care ful l y  a nd c l ea r l y  to serv e a s pe c i f i c  

o b j ec ti v e  i nto a c ommun i c a tion u n i t - mas s  m ed i a  m e ssag e . The m e s s a g e  

c on str uc tion i s  d ic tated b y  the c ommun i c a t i on m e t ho d s  u se d  a nd a l so t he 

d i ffe r i ng con c e pt s  o f  foo d s ,  t he l o c al c u stom s , b el i e fs a n d  a tt i tud e s . 

The suc c e s s fu l  m essag e d esign d epend s o n  t he und er stand i ng o f  and 

r e spe c t  fo r the p s yc hl o g y o f  the r e c i pi en t  at  the v i l l ag e  l ev el ( PA G ,  

1 973 ) .  

Fo ur thl y the m ass commun i c a t i on i s  cho sen b y  c om pa r i ng d if fe re n t 

m etho d s  b y  the n um ber o f  pe opl e  who rece i v e  the message and t he qua l i t y  

o f  the m e s s age t h at i s  r e ce i ved . F a ce- to- face c omm un i c at i o n  h as 

g reater p e r son a l  pe r su a s i v en e s s  b ut i t  t en d s to t a ke too long where a 

l a rge n um ber o f  p e o pl e  h a v e  to be r e ac hed . Mass m ed ia i s  fa s t e r  and 

a l so c a n  d el iver the s am e  m essag e to al l t h e  c on sum e r s  ( Ma no ff , 1 97 4 ) .  

Howe v er , i n  l ess d e v el o ped c oun tr i e s  the mass med ia a c hi e v e  o n l y 

l im i t ed pe n etr a t i on d ee p  i nto the r ural  a r e a s  where t he b ul k o f  the 

po pul at i o n  i s  loc a t ed . Te l ev is ion i s  r e str i c ted t o  urban a re as , b y  

v i rtue o f  high r e ce i v er c o st and l ac k  o f  r ur a l  el ec tr i f i c a t i o n ; t h e  

pr i nt m e d i a  al so a re larg el y ur ban a n d  i n  a d d i tion , r a d io i s  n o t  y e t  i n  

e v ery r ur a l  hom e ( As cr o ft , 1 97 6 ) .  Ex pe r i en ce has sho wn that i n st e ad o f  

u s i ng o n e  t ype o f  m ed ia , a t wo  s te p  s ys t em i s  m ore e ffe c ti v e . R e s e a r c h  

on the d i ff u s ion o f  i nnov at i on s  a nd t he stud y o f  m as s  comm un i c at i o n  

e ffects y i el d  am p l e e v id en ce to i nd icate t h a t  mass c ommun i c at i o n s c a n  

c r eate a wa rene ss a nd 

t h i s  re se arch al so 

und e r  stand i ng 

shows t h at when 

o f  a n ut r i tion a l  i nnov a t i on . 

t he po ten t i a l  ad o pter o f  

Bu t 

an 

i nnov at i on a ppr o a c he s  the adopti o n  d ec i s io n , h e  turns to pe r so n a l  

c hann e l s .  Thu s  i t  becom e s  i mpe ra t i v e  that m ass c ommun i c a t i on i s  n ot 

u sed a l o n e . Th e e ffec t  m a y  be onl y to c r e a t e  a wa ren es s  a nd 

u n d er s t and ing wh e re the o b j e c ti v e  i s  to g en erate c ha ng e .  Awa ren e ss i s  

r e l at i v el y  e as i e r  t o  cre a t e  than b eh av io ur c hang e .  

L a s tl y ,  who comm un i c at e s  to r ur a l  pe opl e  i s  o ften m ore i m po rtant 

t h an what is c omm un i c a t ed . On e s o ur ce may b e  bel i e v ed a nd a no ther 

r e j ec ted . Som e so urce s a re deemed more c r ed ibl e t h an other b e c a use o f  

t he i r  pe rce i v ed t r u stwo r th i ne s s , c ompe t en ce , o r  soc ial a c c e ptance . I n  

l ess d ev el o pe d  c o un tr i e s  t he soc i a l  acce ptab i l i t y  o f  a so ur ce i s  

f r e que n t l y m ore important i n  cred i b i l i t y  t han a re c om pe t en ce a n d  

t r u stwo r th i ne s s  c om b i n ed . The tra i n ed c ommun i c a to r  i s  sen s i ti v e  t o  t he 

n eed to f i nd a c c e ptab l e  so ur ce s  f o r  the m essages h e  wi sh e s to t ra n sm i t . 

A u se fu l  s trateg y i s  to r e c r ui t  r ur a l  pe r son s ,  al r e ad y  pe r ce i v ed a s  
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c r ed ib l e ,  to se rv e as pr i m ary s o u r c e s  o f  c ommuni c atio n . Soc i a l  

l ead er sh i p  fig ur e s  may b e  s e l ec ted to  s e r v e  a s  d is c uss ion l ead er s ,  and 

g iven d i r ec ti o n  i n  the fund amen t a l s of  t he i nn ov at i on s  to be d iffu sed . 

W h en tec hn i c al d e t a il need s to be a d d ed , o r  i f  que stion s a ri s e  that t he 

l eader c a n  not hand l e ,  the  young e x pe rts , who stand b y  a s  r e so ur c e  

pe opl e ,  a re summ on ed to f i l l  i n  t h e  g a p s  a nd cond uc t d em on st r a ti on s .  

1 2 . 6  E VA LUA T I O N  OF N UT R ITION PR OGRAMM ES 

Formal e v alua t i on mea n s  a s ys tem atic proce s s  o f  c ol l ec ti ng and 

a nal yzi ng d at a  rel ated to the pl anni ng a nd e x ecut i ng o f  a pro g ramme 

a nd , e spe c ial l y  to the m e a sure o f  i ts pro g re s s , it r esul ts a nd i t  

s id e- e ffe c ts ( Latham , 1 972 ) .  L a t h am sta t ed t hat e v al ua t i on sho ul d : 

- pe rm i t  a real i s  t i c  d e f i ni tion o f  obj ec ti v es a nd s o und 

programme pl ann i ng fo und ed on rel iabl e b asel i ne d at a ; 

- prov id e cont i n uo us i n fo rmati on whic h w i l l  i nd ic a t e  

whether mod i fi c a t i o n s  a re n eed ed as prog ramme a c ti v i ti e s  m ov e  

t hroug h t he i r  v a r i o us phase s ,  a nd i f  so mod i f i c a t i o n s sho u l d  b e  

i ntro d uc e d ;  

- veri fy t he ad e qu a c y  o f  m etho d s a nd techn i que s  bei ng u se d , 

i nclud i ng t echn i que s o f  c o- ord i nation , and to a id in the 

d ev elo pm ent of new one s ,  as requi red ; 

- disc lo se evid en ce of  beh av io ur a l  chang e s  i n  i nd iv id ua l s 

a nd gro up s as  a re su l t  o f  t he prog ramme and i nd ic a t e  the deg ree 

o f  the pro g ramm e ' s acce ptab il i t y  to the loc al  po pul at ion w i thi n  

t he con t ex t o f  p r e v ai l i ng educ at i o n a l  lev el s ,  e x i s ti ng o r  n ewl y 

c r e ated m od i fi c a t i o n s  and soc ioc ul tural pa t t er n s ; 

- determ i ne ,  g en er a l l y ,  t he ex ten t to wh i c h  the prog ramme 

i s  achi e v i n g  or h as achi ev ed the o b j ec ti v e s  e stab l ished fo r i t  

i nclud i ng c os t s . 

c on t r ibute to t he d evelopm en t  o f  r e spo n s i b l e 

pa rti c i pa ti on and i ncre as e d  j ob s a tis fa c ti on 

l ev el s ,  t hu s  sti m ul at i ng wo rk e ff i c ien c y  and 

f i nal l y ,  

o f  s t a ff a t  al l 

moral e ;  a nd , 

- a s s i s t  i n  e n su r i ng t he i ntere st , i nv ol v em en t  a nd 

r e spon s i b i l i t y  o f  i nd iv i d ual s a nd g ro up s fo r whom the p r o g ramm e 

i s  i ntend ed or who a re abl e to c on t r i b ut e  to i t . 

I n  nutr i ti on ed u c a t i on , e v al ua t i o n  wa s r a ther h a ph a za rd i n  t he 

e arly  s tud ies . G u t hr i e  ( 1 97 8 ) sa id t ha t  n ut r i ti o n  e d uc ation r e se a rc h  
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f r om 1 90 0  to 1 97 0  h ad b e en d i r e c ted more t o  the d is sem i na ti on o f  

n ut r i t i o n  i nformation wi t h  the a ssumption that  i m pr o v ed knowl ed ge wo ul d 

b e  refl e c t ed i n  i m prov ed behav io ur . Th e m et ho d o lo g y  to e v al ua t e  the 

e ffec t  o f  educ at i on on b eh a v io ur d id no t e x i s t  i n  this pe r i od . Bu t 

m ore s ys t em at i c  m ethod s a re now b e i ng d ev e l o pe d . I t  is i m portant  to 

i d enti f y  the impo r tant i nd icato r s  a nd fi nd a met ho d of m e asur i ng t he se 

i nd ic at o r s .  

1 2 . 6 . 1 Ev al uat i o n  Ind ic ato r s  

The e ffe c ts o f  a n utr i t i o n a l  pro g ramme c a n  be measured a t  f o ur 

l evel s - knowl ed ge , a t t i tud e s , b el ie fs a nd v al ue s ;  food con sum pt i o n  

d ec is ion ; n ut r i ti o n  i n t a ke and l as t l y  n u tr i ti o n  a nd heal th s t a t u s  

( Sim s and  � i c kl as-Wr i g ht , 1 978 ) . A s  i t  i s  d i ff i c ul t to d et e rm i ne 

behav io ur chang e a nd rel a t i v el y  e a s y  to me a sure c o g ni ti v e  k nowl ed ge , a 

c on sid erabl e am o un t  o f  t he ev al ua t i on o f  n utr i t i onal ed u c a t i o n a l  

programm e s  has b e e n  o n  k n o wl ed ge g a i n  ( Gu t hr i e , 1 978 ; S i m s  a n d  

Smickl as-Wr i g ht ,  1 97 8 ;  Wo l f ,  1 98 0 ) .  I f  t h e  i nd ic ato r be n ut r i tion 

a wa ren e ss then the n un be r  of  peopl e c on t a c ted i s  a pro pe r  measu r e  ( G i ft 

e t  al , 1 972 ) , fo r e x am pl e  the n um ber o f  t r a i ni ng cour se s a nd t h e  n um be r  

o f  pe opl e tra i ned ( Bag chi , 1 98 0 ) .  

The probl em o f  c ho o s i ng a n  a ppro pr i a t e  measure o f  c hange i n  food 

sel ec ti o n  b ehav i o ur is m o r e  c om pl ic at ed b ut i t  can be b ased on o b se r v ed 

o r  r e po r t ed food 

a t t i tud e s  or the 

s e l ec t i o n . Te c hn i que s f o r  measu r em en t  o f  c hang e i n  

e st abl i s h m ent o f  futur e  b ehav io ur a re ex tremel y 

l imi ted e v en wh en u sed und e r  ex pe r t  gui d an ce . 

h av e  to su ffic e . Wi l l i ng ness  on  t he pa rt 

i n fo rm at i on a l o n g  to h i s  n ei ghbo ur , a g reement 

O f t en sub j e c ti v e  i nd ice s  

o f  the l e a rner t o  p a s s  

to  parti c i pat e  i n  a 

s e r i e s  o f  m eeti ng s ,  o r  c on sent to tr y a new food or c hanges i n  sho ppi ng 

pr acti c e  a re i nd eed t i ny s i g ns of p r o g re s s  b ut they g i ve  e v i d ence o f  a 

po siti v e  r e spon se . Acc um ul at ed o v er t im e ,  suc h  i nd ic at o r s  can prov id e 

pe r spe c ti v e  on t h e  e ffe c t  o f  a pr o g ram wi th i nd i v idual s ,  o r  when 

s ummari zed , t he e ffec t  wi th a g ro up ( G i f t  et  a l . ,  1 972 ) .  When 

c on sid e r i ng t he pro d uc ti on componen t , t he i nd ic ato r s  we r e  e as i l y  

i d enti f i ed a s  the n umber o f  ki tc hen g ard en s ,  the fam i l y  un i ts wi th  

po ul tr y  fa rm s , etc . I n c r e ased c on sum pti on l ev el s o f  pa r ti c ul ar food 

m a y  m e a sure a n  i m prov ed n utr i ti o n  ( R i t c h i e , 1 967 ) .  Si g ni fi c a n t  chang e s  

i n  the n ut r i ti o n a l  s tatus  h a v e  been shown b y  i ncr e ase i n  h e i g ht s  and 

wei ght o f  c hi l d ren and e v en som e b iochem i c al pa ram et e r s  l i ke 
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h aemog l o b i n  ( Ba qchi , 1 98 0 ) .  He ight a nd we i g ht s  h av e  b een r e l i ab l y 

shown to be sen s i ti ve to i m prov ed pro tei n- ca l o r i e  n ut r i tion i n  

p r esc ho o l c hi l d ren ; h e i g ht i s  m ore sen s i ti v e  t h an we ight . Mo rbid i ty 

a nd m or ta l i ty a ppe a r  to b e  poor a nd i nse n s i ti v e  i nd ic ato r s  o f  

n utr i t i o n a l  s ta t u s  i n  the  p r e sc ho o l year s ,  a l tho ug h i nfa n t  morta l i t y  

m ay u l ti m atel y prove t o  b e  a u se ful i nd ic a t o r  where med i c a l  c a re i s  

o therwi se  adequ a t e  ( H a b i c ht and But z ,  1 979 ) . 

I t  is i m po r tant that a b ase l in e  b e  det erm i ned be fo re starti ng t he 

prog ra mm e or  o th e r wi se i t  wi l l  no t be po ss ib l e  to d et e rm i ne ade qu a t el y 

t he e ffe c t  o f  the programm e .  Two k i nd s  o f  i nfo rmation are  r e qu i r e d . 

F i rst , 1 t i s  nece s s a ry to know who a re the pe o pl e  to be ser v ed b y  t he 

p r ogramm e . Wh at a re t he i r  ages , s e x , soc i a l  bac kg ro und , pre v i o u s  

e d uc at i o n a l  h i s to r y ,  e tc . Suc h  i n fo rm at i on i s  n ecessary to  d esc r i b e  

ad equa t e l y  the g r o up t o  b e  serv ed . Sec ond l y ,  i t  i s  n ece s s a r y  to kno w  

t he ini t i a l  s tat u s  o f  suc h  pe opl e  wi th reg a rd to wh at t h e y  are  suppo sed 

to  l earn . Are the y alre ad y pro fi c ient? I f  n o t , wh a t  is t he i r  i ni ti a l  

d egree o f  profi c i en c y  ( Wo l f ,  1 98 0 ) .  Then a pl an for the n ut r i ti o n  

e d ucat i o n  prog ramme c an b e  d ev e l o ped a ro und real i s t i c  c on ce pts o f  

b eh av io ur to be m od i fied , whic h w i l l  pro d uc e  a des i red c hang e . Th e se 

c on ce pt s  shoul d b e  l is t ed i n  rel at i o n  to the n eed s fo r chang e i nd ic a t ed 

i n  the b a s e l i ne d a t a . Con ce pts sho ul d  be a c ti on o r i e n t ed s t a t ements 

such a s  " to incr e ase  the fe ed ing of p ul se to  weaned c hi l d r e n "  a nd m u s t  

a l so be a t t a i nab l e  wi thi n t h e  c on t ex t o f  the  c ommun i t y fo r wh i c h  t he y  

a re pl anned ( U l l r ic h  and Br igg s , 1 976 ) .  

Ot her measurem en t s  that a r e  impo r tant are ( Wo l f , 1 98 0 ) :  

E x ecut i o n  o f  t he progra mm e : i n fo rm ation about the wa y i n  

wh i c h  a n ut r i tion ed uc at i on prog ramme has been c a rr i ed o ut i s  

c r ucial . I f  t he programm e  t hat w a s  carr i ed out d if fe r s  m a r ke d l y  

from wh at w a s  i nt end ed , t hen i t  i s  i mpo rtant t o  k n o w  t hi s  a nd 

t he reason for i t .  Fa il u r e  to g at her i n fo rm ation a b o ut h o w  

fa i thful l y  the i nt end ed pr o gramm e h as been c a rr i ed o ut c a n  l e ad 

to the i s su i ng o f  e v al ua t i v e  j ud g em ents a b o ut a pr o g ramme t hat 

m a y  be sub stant i a l l y  d i ffe rent fro m  wh at e d uc ato r s  t ho ught wa s 

b e i ng e v al uat ed . 

Co sts : i t  i s  i m po rtant to  k n ow how m uc h  t he pro g ramme 
---

ac tua l l y  c osts . A n utr i ti o n  ed u c a t i on p r o g ramme t hat i s  t r i ed 

o ut on a n  e x pe r i m en tal b a s i s  coul d be so c o st l y  t h a t  n o  m a tt e r  

how e ffe c ti v e  i t  i s  bri ng i ng a b o u t  desired c hang e s  i n  pe o pl e , 

l arge- sc al e im planen t a tion wo u l d  be pro hib i ti v e .  



Suppl em ent al i n fo rm at i on : t he r e  a re thr e e  sub- cl asse s o f  

i nfo rm ation i nv o l v ed ; f i r st , o pi ni o n s  and r e a c ti o n s  o f  v ar i o u s  

pe r son s c on cerned wi th t h e  programme bei ng e v al ua t ed , s e c on d l y  

suppl em ent al l earni ng ; a nd t h i rd l y  s id e- e ffe c ts o f  t he 

p rogramm e . 

O p i nion a nd reac tion i n fo rm ation a b o ut a n utri ti o n  ed uc at i on 

program m e bei ng e v alua t ed can b e  c r i ti c al . On e m u st make prov i s i o n s  

f o r  sec ur i ng i n fo rm ation r egard i ng loc al a c ce pt a n ce o f  t he prog ramm e .  

Attem p t s  sho ul d al so be made to o b ta i n  i n fo rm at i o n  abo ut wh at pe opl e 

a re l e a r n i ng a s  a r e sul t o f  a nutr i ti on ed uc a tion p r ogramme o ther t han 

what wa s spe c i f i c a l l y  i nt en d ed . E d uc a t i onal programm es c an h a v e  

s id e- e ffec ts too . Fo l l o w  u p  stud i e s  a re n eed ed t o  i d en t i f y  what m i g ht 

b e  happe n i ng to pe r son s  who h av e g on e  thr o ug h  a parti c ul ar  n utr i ti o n  

e d uc at i on prog ramm e .  

1 2 . 6 . 2  E v a l ua t i o n  metho d s  

Few e v al ua t i on stud i e s  h av e  been mad e o f  nut r i tion ed uc ation 

prog rammes . Th i s  i s  d ue pa rtl y b e c a u se p ur e l y techn i c a l  d ev ic e s  fo r 

u se i n  n ut r i tion e v al ua t i on hav e n o t  been f u l l y  d ev el o pe d  ( Mc Ken zi e  a nd 

Mumfo rd , 1 965 ) .  And i n  spi te o f  a tt en ti on given to  the methodo log y  o f  

e v al ua t i on fr om t he m i d d l e  o f  1 96 0 ' s  on , a nd t he organ i s a t i on j oi ntl y 

b y  the FA O a nd WHO o f  t e c hn i c al m eeti ng s  and r eg ional sem i na r s  to  

prov id e o r i en t a t i o n  wi th r e g ard to putti ng t his methodology i nto 

p r a c ti ce , t he r e  has been v e r y  l itt l e  form al e v al uat i on o f  t he FAO ' s  

t e c hn i c al a ss i s t a n ce i n  n ut r i ti o n  e d uc at i o n  and tr a i ni ng ( Mc Na ughton , 
1 98 0 ) . Bagchi ( 1 98 0 ) al so s ta t ed that there i s  a n  ab se n ce o f  a s im pl e  

m etho d  fo r eva l ua tion a nd even the  fiel d- gui d e  fo r the e v al ua t i on o f  

n utr i ti on educ a t i o n  dev el o ped b y  A ID i n  1 97 5  wo u l d  h ard l y  b e  sui t ab l e  

f o r  asse s s i ng the e ffe c ti v eness o f  suc h pr og ramm e s . 

As  rev i e wed by He n n i g an e t  al . ( 1 979 ) there a re a n um be r  o f  m a j or 

m ethod s  t hat may b e  u sed to  g athe r m easu r em en t s , e a c h  o f  wh i c h  m a y  

i ncor po r a t e  a v a r i e t y  o f  t e c hn i qu e s suc h a s  t h e  adm i ni s tr a t i on o f  

fo rmal t e sts , d i r e c t  phys i c al m ea suremen t , and o ther ki nd s  o f  

s ys tem a t i c  o b se r v ation . Some o f  the t e c hn i que s that h a v e  been u sed 

a re :  i nt e r v i e wi ng ,  h a s  been u se d  fo r pre a nd post t e st of n ut r i ti on 

k n owl ed ge rel at ed to t he pro g ra mm e  or  fo r t he c on sumption o f  

d emon st r a t ed food ;  s u r v e yi ng e . g .  sur v e y  o f  food buyi ng h ab i t , food 

c on sumption , i ncre ase i n  purchase o f  c e r t a i n  foo d  i n  the m a r ket , 
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i ncre a s e  g rowi n g  o f  c e rt a i n  food s ,  and d ieta ry s u r v e y ; a nd 

o b se rv a t i on , fo r e x an pl e poo to g ra phic r e cord o f  m eal cho sen i n  a s c hoo l 

c an t een , p l ate wa s t e  i n  t he schoo l l un c h  prog ramme a nd a l so d ire c t  

p h ys ic al m ea su r em en t  o f  the fee d i ng prog ramme ( Mc Ke n zi e a nd Mun ford , 

1 965 ; U l l r i c h  and Br i g g , 1 976 ) .  

Thr ee ev al uati o n  m ethod s have been genera l l y  i d en t i f i ed : 

e x pe r i m en t al , s t at i s t i c al and e x  pe rt j ud gement ( R i e c ken , 1 97 9 ) .  

Accord i ng to Hen n i g an e t  al . ( 1 97 9 ) ,  i n  the e x pe rimen tal a pproa c h ,  t wo 

o r  more ra nd om l y  c ho se n  gro up s a re c om pa re d  a t  d i ffe rent l e v el s o f  t he 

" trea t m en t" i n  t he ex pe r i m en t s  o r  on e  gro up rece i v es the " tr eatm en t "  

a nd t h e  o ther gro up doe s n o t .  I n  t h i s  wa y  a l l  the non tre atm en t  

v ariab l e s  a re s a i d  to be e x pe r i m ental l y  c on tr o l l ed . The s t at i s ti c al 

c ontr o l  a pproac h i s  cha ra c teri se d  b y  the u se o f  stat i s ti c al a d j u stm en t s  

t o  contro l fo r t h e  i n fl ue n ce o f  nontr e atm ent v a r i a b l e s . When i t  i s  

i m J:ra c ti c al o r  i m possib l e  to c r e at e  r a nd om l y  e qu i v al en t  c om pa r i s o n  

g ro up s , b ut the t r e atm en t , n on t r e atmen t a nd o ut c om e  v a r i ab l e  c a n  b e  

m easu r e d  fo r i nd i v id ua l s who hav e rece i v ed d iffe rent am o un t s  o f  

e x po su r e  to the t r e atmen t , t he n  t he e v al ua to r c a n  anal yse the 

s tati s t i c al rel a t i o n sh i p  b et we e n  r e l e v a n t  vari a b l e s  und er v a ri o u s  

a ssumpt i on s abo ut the c a s u a l  ord er o f  the v a r i ab l es . Ex pe r t  j ud gem en t 

i s  a form o f  eval ua tion b y  g athe r i ng e x pe r ts opi ni on s  about the me r i ts 

o f  a pa r t i c ul ar p r o j ec t . Each o f  t he se m e t ho d s  h a s  certa i n  a d v an t a g e s  

a n d  cer t a i n  d i s ad v antage s ,  so t ha t  c ho i c e  o f  an a ppro pr i a t e  metho d i s  

n o t  sim pl e ( R i e c ken , 1 979 ) .  

On ce the i d ea o r  i n fo rm a t i on has been gathe red , i t  i s  n ece s s a r y  to 

a na l ys e  the resu l ti ng d at a  bo th q ua l i tat i v el y  and quanti tati v el y  t o  

d eterm i ne what i s  bei ng e v al ua t ed , the e ffe c t  i t  i s  hav i ng a nd the c o st 

a s soc i a t ed wi th the ent e r pr i se . O n ce anal ysed , ho we v er i t  i s  n ece s s a r y  

t o  s ynthe s i ze t h e  re su l ts i nto a se r i es o f  j udgements abo ut the wo rth 

o f  the p r o g ramm e and to make recommen d at i o n s wi th r e ga rd to fut u r e  

a c tion ( Wo l f ,  1 98 0 ) .  
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1 2. 7  C ONCLUS ION 

V a r i o us wo rke r s  stud yi ng the m et ho d s  o f  i nt ro d uc ing new foo d s and 

m ethod s u sed in n ut r i ti o n  ed uc ati on hav e fo und and r e comm end ed 

im!X)rtant fac t s  and fac to r s  whi c h  wo ul d  be u se fu l  for the pl anni ng o f  

t he i nt r o d uc ti o n  o f  the 7-Day m en u  and t he c owpe as  t o  t h e  v il l ag e s  i n  

N orthe as tern Th a i l and . 

The food marke t i ng and t he n ut r i ti o n  ed ucation e x pe r ts h av e  

po i nt ed o ut the i m por tan ce o f  stud yi ng the con sum e r s  and t he i r 

behav i o ur and pl anni ng the met ho d  o f  i ntro d uc ti on to f i t  w i th the n eed s 

a nd wa n t s  o f  the pe ople  i n  the commun i ti e s .  I t  i s  n e ce ss a r y  to m ake 

pe opl e  und erstand what we want them to chang e , m o ti v ate t hem to c hang e 

a nd put the  c hang e i nto e ffe c t .  But thi s t a ke s  time a n d  d e pe nd s on the 

c harac t e r i stic o f  t he i nn ov ati on , t ype of pe opl e  and c omm un i  ti e s ,  

m et ho d  o f  commun i c ation al so met hod a nd t i m e  o f  the i nt ro d uc ti o n . 

C e r ta i n  met ho d s  a n d  chann el s o f  c ommun i c a t i on hav e b een fo und to 
. 

b e  u se fu l  and g i v e m ore i m pa c t  when the y a re u sed a t  d if fe r e n t  stag e s  

o f  the ad o ption proce s s , i . e . ,  m as s  commun i c ation i s  e ffe c ti v e  for 

c r e ati ng a wa ren e s s , face to  face c ommun i c a t i on h a s  g re a t e r  pe r son a l  

pe r sua s i v en e ss , foo d  d em on strati on , peo pl e pa r ti c i pa t i o n  a n d  gro up 

pa rti c i pa t i on are u se ful and e ffe c ti v e  a t  the l at e r  s t a g e  o f  ado pti on 

proce s s  to  gain t r i al  and 

r e c ogni sed o f  the  kn owl ed g e  

accept a n ce . 

and s k i l l s  

The 

o f  

i m po r t a n ce h a s  been 

"how to change pe opl e ' s 

b eh av io ur i n  d e s i rab l e  d i re c tion"  wh i c h  i s  t he knowl ed g e  a nd ski l l  o f  

t he foo d  c ompa n y . The c ommerc ial  s ys t em s t ud yi ng t he c on sume r ' s  n eed s ,  

a nd i n  pa r ti c ul a r  t he new m arke t i ng sys tem b a sed strong l y  o n  c on sumer 

s tud ie s , d esc r i b ed by Cumming s ( 1 979 ) ,  m ay be v aluab l e  to fo l l o w .  But 

i t  h as b een found t hat the techni qu e s u sed  i n  the d e v e l o ped countr i e s  

a re not a l wa ys  a ppl i ed t o  t he r ur a l  soc iet y o f  the  d evel o pi ng 

c oun tr i e s .  The v il lag e s  in No r theaste r n  Thail and h a v e  t he i r  o wn 

v il l a g e  l ife st yl e and t h e r e  is  a n ee d  to ad a pt the c ommer c i a l  pro d uc t 

1 aunchi ng sys t ern to fit wi t h  thi s l ife st yl e .  

I t  i s  al so impo r tant that n ut r i t i o n  e d uc ation must be g i v en to the 

v il l ag er s ,  to p r o v i d e  t hem wi th the  " kn o wl ed ge and kno w-ho w" o f  t he n ew 

7-Da y m en u  and t he c owpe a s  so the y c an hel p t hem se l v e s  to i m prove thei r 

n utr i ti onal s t a t u s  i n  the futur e . I t  i s  a l so im po rtant t h at t he 

v il l ag e r s must have  at  t he very b eg inni ng o f  t he i nt ro d uc tion a good 

i mpre ss ion of t h e  7-Da y m en u , t he c owpe a s  a nd the wa y the y h av e  been 

i ntroduc e d . A s u i tabl e i nt r oduc ti on met hod t hat fi ts wi th t he cul tur e , 
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b e l ie fs a nd att i t u d e s  o f  t he No r th e a s t e r n  v il l ag er s i s  t he r e fo re 

r e qui r ed fo r the s u c c e ss f u l  i nt r o d u c ti on . Commun i c at i o n  t e c hn i qu e s a nd 

c ommun i c ation c hannel s s u i tabl e  fo r the No r th e a s t e r n  v i l l a g e s  wh e re 

m o st o f  t h e  po pu l a t i on a r e  i l l  i t e r a t e  a re n eed ed so t hat the food a nd 

n ut r i t i o n  i n fo rm a ti on c a n  be comm un i c at ed r a pi d l y ,  wi th t e c hn i c al 

c o rrec tn e ss a nd wi th g re a t e s t  i n fl u e n ce s .  

I t  coul d b e  a ssum ed b e fo re the v i l l ag e r s wo u l d  acce pt a nd a d o pt 

t he 7-D a y  men u a nd the c owpe a s  t he y  wo u l d  pass t hr o u g h  t he sam e 

s e que n c e  o f  d ec i s i on maki ng a nd b e h a v iour s ta g e s  a s  i n  t he a d o pti o n  

p roce s s  d ev el o pe d  for n e w  food pr o d uc ts . Th e met ho d  o f  i nt r o d uc i n g  t he 

7 -Da y m en u  a nd t he cowp e as co u l d  t he r e fo re be pl ann ed to d ev el o p  i n  a 

s e que n c e  o f  m et ho d s  fo l l o wi ng t he fo ur s t a g e s  o f  the ado pti o n  proc e s s : 

a waren e s s , i nt e r e st , e v al ua t i o n  a nd tr i a l . Fi r st l y ,  a m e t ho d  sh o u l d  b e  

d ev el o ped to pa s s  t h e  i n fo rmat i o n  o f  t he 7-Da y m en u  and t he c owpe a s  to 

t he v i l l ag er s  so t h at t he v il l ag e r s wo ul d  becam e a wa re o f  t he n ew 

d ev el o pm en t ; s e c ond l y  d ev el o p  a m et ho d  t h at c o u l d  pro v id e  i n fo rm at i o n  

o n  the 7 -D a y m en u  a nd t he c owpe a s  i n  g re a t d et a i l , so t h a t  t he 

v il l ag e r s  bec am e more i nt er e s t ed a nd t he y  c oul d c om pa r e  t h e  n e w  fo o d s 

to t hei r own l i fe v al ue s  a n d  pa s t  e x pe ri en ce a nd see the ad v a n t a g e s  o f  

t he new f o o d s ;  t h i rd l y ,  t he m et ho d  sho u l d  be dev el o pe d  so t hat t he 

r e c ipe s c o uld be d emon s t r a t ed to t he v il l ag e r s  a s  w e l l  a s  t he c oo k i n g  

p roced ur e s  and t h e  i ng re d i e n t s  u se d  i n  the 7 -Da y m en u  and t he c o wpe a 

d i she s so t h at the y c oul d m ake t he i r own e v al ua t i on o f  t he 7 -Da y m e n u  

a nd t he  c owpe as , a n d  und e r s t a nd t hat the foo d s  i n  the 7 -Da y m en u  we r e  

t h e i r  own p o pul a r  food s a n d  t he y  c o ul d  fi nd r a w  m at er i a l s a v a i l ab l e  i n  

their o wn v il l ag e s ; fo ur thl y ,  d ev el o p  a method t hat c ou l d en c o u r a g e  

v i l l ag er s to t r  c ooki ng b y  them s e l v e s  a t  hom e . On ce t he y  h ad  t r i ed 

c ooki ng t h e  men u a nd t he d i s h e s , t he y  sho ul d  h av e  more c on fi d en ce a n d  

c on fi r m  t h e i r d ec i s ion t o  ad o pt t h e  7 -Da y m en u  a n d  t he c o wp e a s  a nd t he y  

m ight a l so pe r s u a d e o th e r  v il l ag e r s  to c oo k  the d i s h e s .  

There i s  there fo re a need fo r care ful s e l e c ti o n  and d e v el o pm en t  o f  

m etho d s  o f  i nt r o d uc ti o n  fo r i n tr o d uc i ng n ew foo d s  to the No r the a s t e r n  

v il l ag e s . I t  i s  a l so n ece s s a r y  t h a t  t he s e l e c ted a nd d ev el o pe d  m e t ho d s  

b e  e v al u a t ed  f o r  t he most sui tab l e  a nd e ffe c t i v e  m e t ho d . T h e  met ho d s 

c ould b e  se l ec ted a nd d ev el o ped t o  s u i t  t h e  No rthe a s t e r n  so c ia l  l i fe , 

from the most su c c e s s fu l  m et ho d s o f  i ntr o d u c i ng n ew foo d  pr o d uc ts u se d  

b y  c omm e r c ial fo o d  c om pa n i e s ,  a nd f r om the m o st succ e s s fu l  metho d s u se d  

i n  the f i e l d  o f  n ut r i ti on e d uc at i o n  a nd a g ri c ul t u r a l  e x t en s i o n  

progra mm e s .  
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1 3 .  T H E  M ETHO D S  U S ED I N  I NT R O DU C I NG 7 -DAY M E N U  A N D  C O W P E A S  T O  

S I X V I L LAG E S  

1 3 . 1 W ORKPLA N 

TI1r e e  i n t r o d u c t i o n  mod el s  we r e  d ev el o pe d  a s  t h e  i n i t i a l  s t a g e  fo r 

t h e  pl ann i ng o f  t h e  i nt r o d uc t i o n  o f  t he 7 - D a y  m e n u  a nd the c ovlpe a s 

d i she s  i n to the N o r the a s t e r n  vi l l a g e s . T h e r e  we r e  four s t e p s  fo r e a ch 

o n e  of t h e  mod e l s ,  a s  d e s c r i b ed i n  t he " a d o pt i on pr o c e s s " . Wo r k i ng 

p r oced ur e s  we re d e s i g n e d  for e a c h  o f  th e fo ur s t e p s . Tiw ov e r a l l p l an 

fo r the i ntrod uc t i on o f  t h e  7 -D a y  m en u  a n d  the c o wpe a s t o  t he 

N o r t h e a s t ern v i l l ag e r s i s  sho wn i n  Fi g u r e  1 3 .  

Dev e l o pment o f  Int r od uc t i o n  Mod e l s  

De s i gnin g  the Procedure 
for Cond ucti n g  the  
I ntrod u c tion for  

V i l l a g e  Sel e c t i on 
and M e thod I nv ol v ed in 
Per s o n n e l  R e cruitment 

E ach Mod e l  

Pre pa rati on o f  t h e  I nt rod u c t ion 

Cond uc t i n g  I nt roducti o n  
an d  

Eva l uati on i n  V i l l ages 

Data Ana l y s i s  

F i nal M o d e l  f o r  R egional  Laun c h  

D e v e l o pement o f  
t h e  E v al u a t i o n  
Method 

Fi g ure 1 3 :  The O v erall  Wo r k  P l an for the I nt r od u c t i on o f  
L ow Co s t  and N u t r i t io n a l  Bal a n c e d  Men u  t o  the V il la g e r s 
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Si x v i l la g e s  we r e  s e l e c t ed from the pro j ec t ' s t en v i l l ag e s  for the 

i ntrod u c t i on • V i l l ag e  person n el invol ved in t he i ntrodu c tion , t h e  

g roup d i s c uss i o n  l e ad er s  a nd t h e  contac t pe r son s , were recr ui ted . The 

m etho d s  u sed to e v al ua t e  t h e  i nt r o d uc ti o n  model s a n d  to d et em i n e  t he 

r e ac ti o n s o f  t he v il l ag e r s to t he 7-Da y m en u  a n d  the cowpe a s  d i sh e s  

we re a l so d eve l o pe d . 

The foo d  r aw m at e r i a l s  n e ed ed f o r  the i nt ro d uc ti on we re p ur c ha s e d . 

The rec i pe s  and c o o ki ng p r o c ed u r e s  were d ev el o pe d  and v i d e o  t a pe s wer e  

m ad e  b a s ed o n  the n utr i t i o n a l  i n fo rm at i o n  a n d  the cooki ng proced u r e s . 

The i nt r o duc ti o n  a nd the e v al ua t i on we r e  then sc hed ul ed . The 

i ntrod u c t i on s  w e r e  con d u c ted o v er 4 mon t h s  

1 981 . D a t a  we r e  coll e c ted and a n al ys e d . 

i ntro d u c t i on m od el then ob t a i n ed . 

1 3 . 2  T HE DE VE LO PM EN T  OF THE IN TRODUC TI O N  M ODE LS 

from Aug u s t  tc Nov em ber 

The m o st suc ce s s fu l  

The i nt r oduc t i o n  mod el s were d e v elope d  

shown i n  Figure 1 4 . F i r st l y , i d eas fo r 

g athe r e d  b y  bra i n storm i ng . Th e y  were then 

i n  the s ys t em a t i c steps 

i ntr o d u c ti o n  metho d s  we r e  

al l o c a t ed i nto t h e  four 

s t age s o f  the a d o pt i on p ro c e s s . Th e se m e t ho d s  a re sho�J i n  Fi gur e 1 5 .  
A bri e f  d e sc r i p t i o n  o f  these metho d s  i s  g i v en i n  Append i x  1 2 . 

The metho d s  i n  t h e  four s t ages we r e  c om b i n ed to make up s u i tab l e  

i ntro d u c t ion mod el s ,  e . g .  one i nt r o d u c tion mod el wa s a c om b i n a t i on o f  

r a d i o  i n  t he awa ren e ss s ta g e , tel e v i s i o n  i n  the i nterest s t a g e , i nted 

m ater i a l  i n  the e v a l ua t i o n  stage and c oo k i ng a t  home a t  the t r i a l  

s tage . Th i s  c om b i nati on w a s  pro po sed a s  i t  w a s  con s i d er e d  po s si b l e t o  

c ond uc t t h i s  i nt ro d uc ti on i n  No r th e as t e r n  vil l ag e s . A to tal o f  250 
i ntro d uc t i on m o d el s we r e  m ade up . They we r e  then s c ree n ed u s ing fo ur 

s c reen i ng steps i n  a non s t a ti sti c a l  scree n i ng method to el im i na t e  some 

o f  the i nt r o du c t i o n  mod el s wi th l e s s  po ten t i al . 
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Brai n  Storming for Method I d e a s  

Assi gning Method I d eas i n  
4 Stages o f  the Adoption Proce s s  

I 
J Make U p  Potenti a l  I ntrodu c t ion Mod el s  l 1 

Reche cking First S cree n i n g  � Determine C r i te r i a  f o r  
F i r st Scr eening 

De fine Method s i n  Detai l  I 
I 

..._ Second Scr e e n i ng � D ev eloping the S cor i n g  
Method 

Thi rd Scr e e n i ng 
b y  Rank i n g  and G r oup i n g  

Fou r th Screen i n g  
b y  Cost i n g  

1 
Fina l Sel e c t i on of the Mode l s 

• 
3 I ntroduction Mod e l s 

Figure 1 4 : The Sys t emat i c  Steps i n  the Development 
o f  the I n t roduct i on Mod e l s  

I n  the f i rst s c reen i ng , the c r i te r i a  wh i c h  a f fe c ted the 

e ffe c ti v en e s s  of the i nt r o d uc ti o n  m ethod we re c o l l e c ted { as shown i n  

Append i x  1 3 ) a n d  the 7 most impo r tant c r i teri a  we r e  cho sen and u se d  i n  

the scree n i ng . Th ese c r i t e r i a  a r e  g i v en i n  Tab l e  6 6 .  The i nt r o d u c ti o n  

m odel s w e r e  sc reen ed b y  11 pa ss11 o r  " fa i l "  to mee t  these c r i t e r i a .  When 

the 4 methods i n  the mod e l  suppor t ed e a c h  o t her and met al l o f  the 7 

c r i ter i a , the mod el " pa s s e d  11 the sc r eeni ng  and wa s c ho se n ; o therwi se , 

t h e  mod e l  was d ro pped . In tota l , 82 mod el s we r e  c ho se n  a t  tti s s ta g e  
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o f  screen i ng .  F o r  fur t h e r  scr een i ng o f  t h e  r em a i ni ng 8 2  model s ,  i t  was 

n e ce s s a r y  to d ef i ne the i nt r o d uc tion met ho d s  i n  more det a i l  to en ab l e  a 

m ore acc ur ate j ud gemen t t o  be ob t a i ned i n  t he se c ond s c r een i ng .  Th e 

d etai l ed d e scr i p t i on o f  t h e  method s  i s  sho wn i n  Appe n d i x  1 4 .  

Awar e n e s s  

EJ 
G roup 
D is cuss i on 

Po st e r s  

P ersonal  
c ont a c t  
H ome 

P er so n a l  
C ontac t 
F ood Sho p  

C a s sette 
T ape 

S ho p  
D i spl a y  

F oo d  for 
M onk 

T each 
H e al th 
At Schoo l 

Int e r e st 

T el ev is i on 

F i lm ,  
F i l m  s t r i ps 
S l ides  

Group 
D i scuss i o n  

P i c tu r e s  
o f  Men u &Dish 

I F o o d  P ar t y  

C ompe t i t ion 
Q u estion 

C o mpet i t i on 
for S o n g  

F amou s  
P e o ple  T a l k  

F ood i n  
H ospi t a l  

for  

E v al ua t i on 

P r i n t ed 
M a t e r i a l  

C ook i n g  
Demon st r a t i o n  

V i d eo 
Demon stra t io n  

F o o d  V e n d o r  
Demon s t r a t i o n  

F amous P eo pl e  
Demon s t r at i  on  

F i gure 1 5 :  M e thod Id e a s  Ob ta i ned F r om Bra i n storm i n g  

T r i a l  

Cook i n g  
a t  Home 

Compet it ion 
f or B e s t  Dish 

Com pe t i t i o n  
f o r  N umber o f  
H o useho l d s  
Cooking 

C ompeti t i o n  for 
Best Cook 

Teach School 
Chi l d r e n  Coo k i ng 

Men ' s  Mee t i n g  
Cook i ng 

Cook ing a t  
U n i v ersi t y  

Table 6 6 : The C r i te r i a  for " P a s s "  and " F a i l "  Screen i ng o f  
I ntrod u c ti on Me thod Combina t i o n s  

T he comp a tab i l it y  with v i ll a g e ' s l if e , bel i e fs and s t yl e .  
T he attr a ct i on o f  l ar g e  v i l l age  a u d ienc e  atten t i on . 
T he ac c u r acy o f  t h e  infor m at ion d i ffused by the m ethod . 
The rea s s u rance o f  the i n format ion , i n  g i v in g  the v i l l a ge r s  a 

fe elin g o f  cer t a i n t y  and c o n f i d e nc e . 
T he num b e r  o f  v i l l a ger s r e a ched . 
T h e  d iffu s i on effe c t .  
T h e  oppor t u n ity o f  the v i l l a gers t o  part i c i pa te . 
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In t h e  s econd s c r ee n i n g , c om b i n a t i on s o f  two s c r een i ng proce d ur e s  

were u se d , these we r e  " cr i t er i a  sco r i ng 11 and " m e t hod c om pa tab i l  i t y " . 

In the " cr i ter i a  s c ori ng " the mo st impo r t a n t  cr i te r i a  we r e  a g a i n  c h o se n  

a n d  g i v e n  a we i g ht score . Th e  c r i t e r i a  a n d  the i r  we ight s c ore a r e  

shown i n  Tabl e 6 7 .  Th e s c al e  o f  0 - ver y  poor to 1 . 0 - v e r y  g oo d  wer e  

a s s ig n ed t o  each c r i ter i o n , the sc a l es we r e  al so quant i t a t i v el y  a nd 

q u al i ta t i v el y  d e fi ned fo r eac h 

E ach o f  the pr oc ed ur e s  i n  t he 

a g a i n s t  t h e  sc a l e s  and sc o r ed 

c r i teri o n , as shown i n  Ap pend ix 1 3 . 

i n t r od uc ti on mod el was then j ud g ed 

a cc o rd i ngl y . The s c o r e s  o f  t h e  4 

proced u r e s  we re summed a n d  the av erage v a l ue wa s d eterm i ned .  

s c ore s w e re " c r i te r i a  s c o r i ng "  fo r e ach m o d el . 

Ta b l e  67:  T he Cr i t e r i a  S c o r i n g  Sys tem 

C r i te r i a  

N umber o f  v i l l a g er s  r e a c he d  
C ost o f  u si n g  pa r t i cul a r  m ethod 
C ompa t a b i l it y  o f  met h o d  and mes s a g e  

t o  the v i l l a ge s y s t em 
A ttrac t a tt e nt i o n  
R eassu r a nce o f  t h e  mes s a g e  
P ar ti c i p a t ion o f  the v i l l a gers 
S tren g t h  of i n f o r mati o n  

Scor e  

20 
1 5  

1 5  
1 5  
1 5  
1 0  
1 0  

1 0 0  

These 

I n  the " method c ompa ta b i l i ty" , t en c om pa tab i l i ty fac to r s we r e  

c ho se n  a n d  u se d  fo r the s c reeni ng . The t en compa tab i l  i ty fa c to r s  a r e  

g i ven i n  Tabl e 6 8 .  Ea c h  o f  the c om pa t a b i l i ty fa c to r s  we r e  scored o n  a 

o n e  to t e n  scal e . The mod e l  was j ud ged wh ether the 4 proced ur e s  i n  the 

m odel we r e  compa t i b l e  t o  e ach o ther in i nc re a s i ng e ffe c ti v en es s  o f  e ac h  

o f  the c o m pata b i l i t y  fac to r s . The d e g r e e  o f  i nc r e a s i ng e ffe c ti v en e s s  

for ec.ch c ompa t ab i l i ty f a c tor wa s a s s i g ned o n  a sc a l e  from 0 . 1 v e r y  

poor t o  1 . 0 - v e r y  g oo d  i n  i n cr e a s i ng e ffe c t i v en e ss . Wh en a model wa s 

j ud ged v er y  g oo d  i n  i nc r e as i ng e ffe c ti v en e s s  i n  5 c om pa t ab i l i t y  fa c to r s 

a nd av e r a g e  in i n cr ea s i ng e ffe c t i v en e s s  i n  t he o ther 5 com ptab i l i ty 

f a c tor s , t hen the m od el g a i n ed a " compa tab i l i ty s c o r e "  o f  0 . 75 .  
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Tab l e  6 8 : Me t ho d  Com pa tab i l i ty 

Th e d eg re e  wh i c h  o n e  met hod i s  com pa t ib l e wi t h  a n o t h er method wh en 
u sed i n  c om b i na ti on , r e su l ti ng i n  i ncre a s i ng e ffe c ti v en e s s  o f :  

( 1 ) V i l l ag er ' s a ttend i ng - a t t en d i n g  i s  the p r oc e ss d ur i ng wh i c h  
t he i nd i v i d ua l  b e comes a c ti vel y a wa re o f  t h e  mess a g e . 

( 2 )  V i l l ag er ' s  i nt e r e st i ng - the proce s s  i n  wh i c h  the i nd i v i d ua l  i s  
s timul a t ed eno u g h  to g a t he r  d et a i l ed i n fo rm a t i o n  a b o ut t h e  
m e ssag e . 

( 3 ) V i l l ag er ' s l earni ng ( an d  r e m em be ri ng )  - the proc e s s  i n  wh i c h  t h e  
v il l ag e r s  rel at ed t h e  m e s s ag e  t o  t hemse l v e s  and s to r ed t h e  i n fo r­
m a tion . Th e v il l ag er s  un d er st a n d  t he m e s s ag e  a n d  c a n  ret a i n  t h e  
messag e . 

( 4 ) V i l l ag er ' s m oti v a t i ng - the proce s s  t h at t a ke s  pl a c e  i n  the 
i nd iv i d ua l ' s  m i nd and l ead s him towa rd s  some a c ti on . Th a t  i s  t h e  
d es ire t o  " try" , " i nv o l v e" and " pa rti c i pa te11 • 

( 5 ) V i l l ag er ' s pa r t i c i pa t i n g - the p r oce s s  o f  a c ti ng , i nv o l v em en t  
a nd coo ki ng the m en u .  

( 6 ) t<'ed i a ' s  pe r sua s i v e  a n d  conv i n c i ng e ffe c t .  Pe r su a d i ng i s  P?� rt o f  

t h e  comm u n i c a t i ng proce s s  whi c h  a s k e s  a ud i e n ce m em be r s  to 
r e-ev a l uate the i r  bel i e fs , a t t i t u des , o pi nion s be fo r e  t h e y  ac t .  
The med i a  should b e  a bl e  to pe r su a d e  and conv ince v i l l ag e r s to 
c ook the m en u .  

( 7 ) Med i a ' s  r e a ssur i ng e ffe c t - t h e  d e g re e  t h a t  m ed i a  a n d  m es s a g e  g i v e  
t he v il l a g e r  t h e  fe e l i n g  o f  c on fi d en ce a n d  c e r ta i nt y  i n  c ooki n g  

t he m en u .  
( 8 ) Med ia ' s d i f fu s ion e ffe c t - t h e  proce s s  thr o u g h  wh i c h  i nd i v id a u l  

who h a s  h e a rd o f  t h e  mess a g e  pas s e d  t h e  mes s a g e  t o  a n other pe o pl e  
so that t h o se who h as ado ptd the m en u i n fl u e n c e s  t ho se who h as 

n o t  ye t a d o pted i t .  
(9 ) The c om bi ne to tal a ud i e n ce s  r e ac h - t h i s r e fe r  t o  the to tal 

n umber o f  the v i l l a g es r e a c h  by t h e  m ed i a  c om bi n a t i on s .  
( 1 O )  T h e  med i a ' s  d up l ic a t i on e ffe c t  - the d eg ree wh i c h d if fe n t  m ed i a  

m ake r e pe at ed i m pr e ss i on ( conv i n c i ng )  on the s am e  v il l ag e s . 

TI1e sc r een i ng j ud gem en t was based on the tot a l  sc o re o f  t h e  mod e l . 

T h e  to t a l  score w a s  the " cr i te r i a s c ore" mul tipl i e d  b y  " compa tab i l i t y  

s c ore 11 • Th e  to tal sc o r e  l ev e l  a t  6 0  wa s u sed t o  j ud ge wh ether t h e  

c ombi na t i on \oC ul d  " pa s s "  o r  " fa i l "  the s c r ee n i ng . A t o t a l  o f  2 3  mod e l s 

r em a ined a t  thi s s t a g e  o f  t h e  s c re e n i ng . 

I n  the thi rd scre e n i ng , t h e  2 3  mod e l s we r e  r a n ke d  a ccord i ng to 

t h e i r  to t a l  score and gro uped i nto g ro up s  a t  3 s c o r e  i nt e r v a l s as g i v en 

i n  Tab l e 6 9  and i n  the h i s togram Fi g u r e  1 6 . As a l ar g e  score g a p  was 

found b e t ween t h e  sco r e  a b ov e  a n d  b e l o w  63 , i t  wa s d ec i d ed to ta ke t h e  

t o p  1 5  m o d el s  w i th tot a l  s c ore s ov er 6 3 .  
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60 63 66 89 7 2  75 7 8  8 1  6 4  

Total  Score 
Fi g ur e 1 6 : G r o uppi ng o f  I n t r o d uc t i on �bd el s 

T able 6 9 : Ran k i ng of I ntrod u c t i on Mod e l s  

R anki n g  Order  M odel s C r ite r i a  Compa tibil i t y  Tot a l  
S core S co r e  Score 

1 GD-F P -CD- B D  84  . 98 82 . 3  
2 GD-F P -CD-B C  82 . 98 8 0 . 4  
3 GD-F P -CD-N H 8 1  • 95 77 . o  
4 GD-F P -CD-A H  85 • 9 0  7 6 . 5  
5 P C-F P-CD- BD 82 • 90  7 3 . 8  
6 GD-F P-VD - B D  84 . 87 7 3 . 1 
7 PC-F P-CD- BC 8 1  • 90 72 . 9  
8 GD-F P-VD-AH 85 . 85 72 . 3  
9 PC-F P-CD-AH 83 . 85 7 0 . 6  
1 0 PC- F P-C D-NH 79 • 88 6 9 . 5  
1 1  FM-GD-CD-BD 8 1  . 85 68 . 9  
1 2  FP-F P-C D-AH 8 1  . 85 6 8 . 9  
1 3  PC-F P-VD-BD 82 . 83 6 8 . 1 
1 4  PT-F P-C D-AH 8 1  • 83 67 . 2  
1 5  PC -FP-VD-AH 83  . 78 6 4 . 7  
1 6  PT -GD -C D- B D  7 9  . 80 6 3 . 2  
1 7  CS-F P-C D-BD 8 3  . 75 6 2 . 3  
1 8  PT-GD-C D-BD 78  . 80 6 2 . 4  
1 9  PC-GD-C D-AH 82  . 75 6 1 . 5  
2 0  PC-GD -VD - B D  8 1  • 75 6 0 . 8  
2 1  CS-FP-VD - BD 8 3  . 73 6 0 . 6  
2 2  SD-F P-CD-BD 7 5 . 80 6 0 . 0  
23  GD-FS-CD-BD 80 . 75 6 0 . 0  

K eys 
G D  = G r o u p  Di s c ussion F S  = F i lm/sl i d e s  
P C  = P e r  s on Co n t a c t  B D  = Compe t i t ion for Best D ish 
FM ::: Food for Mon k  BC = C ompe t i t ion for Bes t  Cook 
CS ::: C a s s ette T a pe C D  = C ook i n g  Demon s t r at i on 
P T  = Pos t er VD = V id eo C ooki n g  Demon strat i on 
SD = Sho p  Disp l a y  NH = C ompe t i t i on for N umber 
FP = Food Part y  of H o u s ehol d e r s Cook i n g  

A H  = Cook i ng A t  H ome 
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In the four th s c r een i ng , the c o s t  o f  i nt r o d uc i ng e ach metho d  i n  

the mod e l  was e s t im at ed and t he t o ta l  c o s t s  o f  the m od el s we r e  

c ompa re d . A s  t h e  cost o f  i ntro d uc i ng foo d  to t h e  monk wa s h i gher than 

t he othe r m etho d s t he m od el usi ng t hi s  m et ho d  wa s e l iminated . On l y  3 

m odel s c o uld b e  h and l ed i n  the v i l l ag e  t r i a l . Thr ee mod el s h ad to b e  

s e l ected from 1 4  model s o f  equa l c hance o f  poten t i a l  succe s s . The 3 

m od el s we re se l ec t ed by t a k i ng i nt o  con si d er a ti on ; f i r st l y t he m e t ho d  

i n  eac h s tage o f  t he ado pt i on pro c e s s  o f  t h e  top s c o red mod e l , a n d  

s econd l y  number o f  occ ur r en ce s  o f  e ach o f  the introduc ti on m etho d s i n  

t h e  1 4  model s . The 3 mod el s c ho sen we re : the mod el s o f  r a n k  1 ,  r an k  7 

a nd ran k  8 .  The se 3 mod el s then wer e  u sed a s  the i ntrod uc tion mod el s 

fo r the v i l l ag e  t r i a l  a n d  a re gi v en i n  Fi g ur e  1 7 .  

Aware n e s s  
Sta g e  

Inte r e s t  
Sta g e  

Ev aluat i on 
S t a g e  

T r ia l  ---
S tage 

Mod e l  I 

G r o u p  
Dis c us si on 

J, 
Food Part y 

� 
C o o k i n g  
Demonstr a t i o n  

J.. 
Compet i t i on 
B e st D i sh 

Mod e l  I I  Mod e l  I I I  

Per son Cont a c t  G ro u p  
Disc u s s ion 

,L ,L 
Food Party J F ood P a r t y  

1 l 
Cooki n g  V i d eo Cooki n g  
Demon st r a t i on D em on stra t i o n  

J.. J.. 
C ompet i t i on Com peti t i on 
Bes t  C ook At Hom e  

F ig ur e  1 7 :  T h e  Schemes for t h e  Thr e e  Introd uction Mod e l s 

I n  the fir st m od e l  - I n trod uc tion Mod el I ,  the g ro up d i sc us s ion 

m etho d we r e  used i n  the a wa ren e s s  s t age , t h e  food pa rty m et ho d  wa s u sed 

i n  the i n t erest s t a g e ,  the cooki n g  d em on s tr ati o n  wa s u sed i n  the 

e v al ua t i on sta g e  a nd the c ompe t i t i o n  fo r be st d ish wa s u se d  in the 

t r ial s t ag e .  I n  t he second mod e l  - I n t ro d uc ti o n  Model I I , the pe r so n  

c ontac t m et ho d  wa s used i n  the a wa reness s t ag e ,  t h e  foo d  p a r t y  metho d  

a n d  the c oo king d emonstr a t i on we r e  u sed i n  the i nt e r e st and e v al ua t i on 

s tage s  a s  i n  the f i r st mod e l  b ut for the tr i a l  stag e the ccmpe t i ti on 

for bes t  c ook wa s c ho se n . The thi rd mod el - I n t r o d uc ti on Model I I I ,  

was s im i l ar to the f i r s t  m od el e x c e pt tha t  t he cooki ng d em on stra t i o n  

was re pl a ced by a v id e o  d em on s t r a tion a n d  i n  the t r i a l  s t a g e , c ooki ng 

a t  home w a s  u se d . 
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1 3. 3  D E S IGN IN G  THE PR OC E DURE FOR CONDUC TING THE IN TRODUC TION 

Each o f  the i nt r o d uc t i on mod e l s c on si s t ed o f  fou r  s te p s . The 

e i ght m et ho d s  i n  t he fo u r  steps o f  t he t hr ee i ntrod uc ti o n  mode l s we r e  

d esigned i n  det a i l . 

wh ich we r e  i n  t h e  

Th e se wer e : g roup d i s c uss i o n  and p e r so n  c on t a c t  

a ware n e s s  stag e ; food pa rty wh i c h  wa s i n  the 

i nt ere s t  s t age ; c ooki ng d emon s t r a t i on a nd video c ooki ng d em on st r a t i on 

wh ic h  we r e  i n  t h e  e v al ua t i on s t a g e  a nd c om pe t i t i o n  fo r b e s t  d ish , b e st 

c ook and cooki n g  a t  hom e  wh i c h  we r e  i n  the tr i a l  s t ag e .  

I n  d es i g ni ng t h e  p roced u r e , emph as i s  w a s  p l aced o n :  ( 1 ) s i m pl e 

i n form at i on , r e pe ated a s  much a s  poss i b l e  and b u i ld i n g  u p  t he 

i nform a t i o n  a s  t h e  i nt r o d uc ti o n  s t eps we n t  on ; ( 2 ) the metho d s i n  e ac h  

o f  the i nt ro d uc t i o n  s t e ps were l i n ked , t he method i n  the p r e v i o u s  s t e p  

wa s u se d  a s  a c ha n n e l  fo r t h e  nex t s t e ps b y  i n fo rm i ng t h e  v i l l ag er s  o f  

t he sc hed ule a nd a c ti v i t y  o f  the n e x t s t e p ; ( 3 ) a r e l ax ed a n d  fr i en d l y  

a tmo sp h e r e ; ( 4 ) giv i ng fun a n d  ente r ta i nment i f  po ss i b l e  and ( 5 ) 

g i vi ng pri ze s , a nd com p l imen t s  t o  the v i l l ag e r s .  

1 3 . 3 .  1 Gro up Di sc u s s ion 

Gro up d is c u s s ion wa s the f i r st s t e p  i n  t h e  awa re n e s s  s t a g e  wh i c h  

wa s used i n  bo t h  i ntrod uc t i on m od e l  I a nd m odel I I . Th e a im o f  t h e  

method wa s to g e t  a s  man y v il la g e r s ( ho u se ho ld e r s )  as  po s s i b l e t o  b e  

a ware o f  t he c o wp e a d i sh e s  a nd t h e  m enu . Th e in fo r m a t i on wa s f i r st l y  

g i ven t o  a grou p  o f  1 0  v i l l ager s ( see s e c t i on 1 3 . 4 . 2 )  who h ad been 

i nv i ted for t r a i ni ng at the Un i v er si t y . On t he i r  r e t u r n to the 

v , they we r e  i ns t r uc t ed to o r g an i s e  a g ro up d isc u s E ion w i t h  

a n othe r  1 0  v i l l a g e r s  fro m  d iffe r e n t  ho useho ld s .  Th ese 1 00 v i l l ag er s  

a nd the 1 0  ori g i n al v i l l ag er s  we r e  i n s t r uc ted to pas s  o n  t he 

i n fo rm a t i on to t h e  oth e r  r ema i n i ng v i l l a g er s e i ther i n  t h e i r  own 

h o useho ld s or i n  o ther ho u se h old s .  

The tra i ni ng a t  the un i v er s i t y wa s on one d a y , so a s  to a l low t he 

v i l l ag er s  to r e t u r n  to t h e i r  v i l l ages on the sam e  d a y .  Th e a im wa s 

t h at the pa r ti c i pa nt s  sho u l d  ga i n  k n owl ed g e  on the fo llowi n g  po i nt s :  

r e cog n i ze the m a l n utr i t i on prob l em i n  t h e  Nor the a s t ern Th a i l and , k n o w  

t he im po r tance o f  t h e  bal a n ced d i e t , und e r stand t h e  d e v e l o pmen t o f  

c o wpe a  d i sh e s  a nd t h e  m en u ,  c o- o pe ra t e  i n  s pre ad i ng the i � fo rm a t i on and 

pe r su a d e the o th e r  v i l l a g er s  to t r y t he m en u .  Th e t r a i n i ng m et ho d  u se d  

wa s g ro up d is c u s s i o n  l e ad i ng to d e c is ion t e c hn i que . 
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I n  the m orni ng s e s s ion , t h e  gro up d is c u s s ion l e ad u s  we r e  

e n cour a g ed to d i s c u ss am ong them s e l v e s  t h e  type s o f  foo d  t h e y  wo u l d  

p r e fe r  t o  e a t . Th e n ee d  o f  e at i n g  t h e  thr e e  i m por tant food g ro up s  

p r o tei n foo d s ,  t h e  frui t s  a n d  v eg e t ab l e s  a n d  the en e r g y  food s  a n d  t h e  

k i nd s  o f  food g ro wn and a v a il ab l e  i n  the v i l l ages we r e  d i s c ussed . Th e 

g roup s  t h en we re p e r su a d ed to g ro w  c owp e a s  a s  a so urce o f  p r o tei n f oo d . 

They we r e  moti v a t ed b y  s h o wi ng t h em sl i d e s  and pi c tures o f  mal n ut r i t i on 

i n  cld l d r e n  and a d ul ts . The mal n ut r i ti o n  case s we r e  then r e l ated t o  

t h e  l i ke l i hood o f  t hese c a s e s  oc c ur r i ng i n  t hei r v i l l ag e s . The 

b al an ce d  d iet , t h e  7- d a y  m en u  a n d  the p r o b l em o f  cooki n g  c owpe a s  fo r a 

d a il y m e al we r e  e x pl a i ned . Th e y  wer e  en cour a g ed to d is c u s s  the n e e d  to 

c ook the c o wpe as for the i r  fam i l i e s  wi thi n the near future e g . wi thi n 

a wee k a f ter the t r a i ni n g . The g r o up d i s c u s s ion p roced ur e d evelo ped i s  

shown i n  Appe nd i x  1 5 .  

The g ro up d is c u s s io n  l ead e r s  we r e  sho wn how to pr e pa re and coo k  

t h e  thr e e  c owpe a d ishes a n d  t he o t h e r  d is h e s  for t h e  Da y 1 -2 men u a n d  

a t e  the s e  d ishe s  f o r thei r  1 unch o n  t h e  t ra i n i ng d a y . After · l un ch , 

t h e y  we r e  told ho w to o r g a n i s e  a n d  cond uc t a group d i sc u s s i o n  m ee t i ng 

i n  the v i l l ages s i m il a r  t o  that wh i c h  wa s c o nd uc ted a t  the Ur. i v er s i ty .  

The gro up d is c u s s i on l ead e r s  w e r e  giv en a l is t  o f  sub- gr o up nam e s  and a 

form to c ompl et e i nd ic a t i ng t he am oun t o f  i nt e r e s t  o f  the i r  gro up 

m embe r s a c c ord i n g  t o : n o t  inter e s t ed , i nt er e st ed and v er y  i nt er e s t ed . 

The gro up d isc u s s ion l ead e r s  i n  e a c h  o f  t h e  vil l ag es e l e c ted t he i r  

g ro up h e ad , and t wo ass i s t a n t  h e ad s .  Th e y  were to ld o f  t h e  c om i ng 

a c ti v i t i e s  and t h e  sched u l e  o f  t h e s e  a c ti v i ti e s  to be c ond uc ted b y  t h e  

proj e c t i n  the i r  v i l l ag e s . 

Be fore the y  r et ur n ed to t h e  v il l ag e ,  t h e y  we r e  v en the f o l l o wi ng 

m at er i a l s ;  an i n st r uc t i on shee t  on how to c ond u c t  a g ro up d isc u s s i o n  

m eeti ng , sho pp i ng bag s o r  caps fo r the i r  group m ember s . Th e gro up 

l e ader t h em se l v e s  r e ce i v ed a T- sh i rt w i t h  the pro j ec t ' s  l og o  " Ea ti ng 

Cowpe a e v er y  d a y  m ake s y o u  h a ppy and s t r o n g  , 11 the r e c i pe s  and c o o k i ng 

p r oc e d ur e for the 7-D a y m en u  and the c o wp e a  s e ed s for g ro wi ng and 

c ooki ng .  The fo o d  par t y  f o rm for t h e  v i l l a g e r s  to f i l l  in  we r e  hand ed 

to the g r o up d i s c u s s ion l e ad er .  Th i s  form wa s i ntend ed to i n fo rm t he 

v illag e r s of t he c om i n g  a c ti v i t y  and a l so t o  ev al u a t e  the d i ff u s i o n  o f  

i n fo rm a t i on .  
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1 3 . 3 . 2  Pe r son Cbn t a c t  

Per so n  c ontac t  w a s  t h e  f i r st s t e p  o f  t he i ntrod uc ti on i n  t he 

a waren e s s  sta g e  o f  i nt r o d uction m o d el II . The a im o f  t h i s step wa s to 

o b tai n  t h e  max im um num be r , i f  not a l l , of t he ho u seho l d e r s in t he 

v il l a g e s  to be a wa re o f  t h e  cowp e a d i she s a n d  t he m en u d ev el o ped b y  t he 

U ni v e r s i ty .  Th e i nfo r m a ti on wa s d el i v e r ed to e v er y  h o u seho ld e r  b y  a 

c ontac t pe r so n  who went a ro und a n d  t a l ke d  to ev e r y house ho ld i n  the 

v illag e . 
Two c ont a c t  pe r so n s ( see s e c t i on 1 3 . 4 . 3 )  fo r e a c h  v i l l ag e  we r e  

i nv ited t o  the Un i v er si ty for a d a y ' s t r a i ni ng . Th e t r d ni ng wa s 

c onduc ted i n  a s i m ilar m an ner a s  t h e  gro up d is c u ss ion- d e c i s io n  m e t ho d . 

The con t a c t  pe r so n s we r e  t r a i n e d  i n  the t e c hn i qu e  o f  how to p a s s  t h e  

i n form at i on to e v er y  v il l ag e  ho u sehold . Th e conta c t pe r son wa s 

i n str uc t ed to v i s i t  the ho u seho ld e r s i n  the e v en i ng when t h e  v i l l ag er s  

c ame b a c k from t h e  fiel d . The l ead i ng c o n v e r sa ti on wa s s t a r t ed o ff 

w i th " wh at are yo u cooki n g '' o r  " wh at a re yo u goi n g  to e a t "· .  The 

c onv er s a t i on wa s then c on t i n ue d  t o  the t ype o f  food they sho u l d  be 

e at i ng . The c on t a c t  pe r so n s we r e  to ld to r e l at e  wh a t the y  h ad l e a r n ed 

o r seen a t  tbe Un i v ersi t y  to the v i l l ag e r s .  I t  wa s e n su r ed t hat t h e  

c ontac t pe r son s had l ea r n ed and u n d e r stoo d  t he sub j e c t  c o rr e c tl y  i n  

o rd er t h a t they c o ul d  b e  ab l e  to pa s s  on t h e  c orrect i n fo rm a t i on , o r 

o ther wi s e  i ncor r e c t  i n fo rm ati o n  wo uld be p a s sed on . 

T h e  con t a c t pe r so n s  rece i v ed a g i f t  for t he i r  wo r k  ( a  wa t e r  

c ooler ) , a T-sh i r t t o  we a r  wh e n  g o i ng a ro und t h e  v il l ag e , c owpe a seed s 

to grow and coo k a t  hom e , r e c i pe s a n d  coo k i ng proc e d u r e s  fo r the 7 -Da y 

m en u , a n  i nstr uc t i on s h e e t  o n  h o w  to pa s s  i n fo rm a t i on , t h e  sc hed u l e o f  

t he a c t i v i ti e s  a n d  t he i nv i tati o n  f o rm s  fo r food pa r t y  t o  d i s tr i b ut e . 

3 ·  3 Foo d  Pa r t y  

Food pa r t y  wa s t h e  se cond s t e p  o f  a l l  t he i nt r o d u c tion m od el s .  

The a im o f  thi s  s t e p  wa s to hav e a s  m a n y  a s  po ss ib l e o f  the v i l l ag er s 

to lea r n  m o r e  a b o ut the n ew d evel o pm en t  b y  h av i ng a l iv e  c ooki n g 

d em on st r a t i on a n d  a l so a v id eo c o o ki ng d emon st r a t i o n . The foo d  pa r t y  

was set u p  i n  a s i m i l ar m a n n e r  t o  t h e  food fa i r  o r  foo d  d is p l a y  a n d  

t esti ng i n  supe r m a r ke t  ( Wa tt s , 1 97 0 ) . 

Food s  i n  t h e  " fi r st d a y  m en u" we r e  pre pa r ed and c oo ked i n  t he 

v il l a g e  on the d a y  o f  t h e  food pa r t y .  Th e  q u a nti ty o f  t � n t y  t i m e s  t h e  
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a m oun t r ecoomen d ed for a f amil y o f  7 pe r so n s  i n  o n e  d a y  wa s cooked a nd 

t he pa r t y  was h el d  i n  the e v en i ng i n  the v i l l ag e .  Food wa s s er v ed i n  

t h e  vi l l a g e ' s s t yl e .  

A n  e x hi b i ti o n  wa s set u p  t o  pro v i d e i n fo rm ation o n  n ut r i ti on and 

o n  coo ki n g  o f  the c owpe a d ishes and  the f i r st d a y ' s m en u ,  e g .  u s i ng 

t h e  pho to g ra ph s  o f  pro t e i n and v i ta m i n  d e f i c i e n c y  i n  chi l d ren a nd 

a d ul ts to sho w t h e  v il l ag e r s  wh a t  w o ul d h a ppen i f  a per so n  d oe s  n o t  e at 

g ood foo d ;  a n d  pho tog r a p h s  o f  the three f o o d  gro up s and t h e  7 -Da y m en u  

for t h e  g ood food t he h a pp y  fam i l y  sho u l d  b e  eati ng . Th e f i r st d a y ' s 

menu wi t h  the r e c ommen d ed quan t i t y  for a f am il y o f  7 pe r so n s  wa s 

d i spl a ye d . Re c i pe s o f  c owpe a d i s h e s  a n d  t h e  other d is h e s  i n  the m en u 

we re d is p l ayed b y  l ayi n g  o ut the i ng red i e n t s  i n  the e x ac t q u a nt i ty u se d  

i n  the r e c i pe s . The se we r e  i ntend ed to h e l p t he i l l i te r a t e  ho use wi v e s 

r emem be r i ng t h e  r e c ipe s a n d  the m en u .  A photogra ph o f  the c owpe a 

p l ant , a c hart o f  how c owpe as a r e  grown a nd a p i e  ture c h a r t  o n  how t o  

pr e{:E re c o wpe a  s p r o uts w e r e  al so d is pl a ye d . 

D u r ing t h e  par t y ,  t he gro up d is c u s s i o n  l ead er s ,  o r  t he c on t a c t 

pe rson s ,  a nd t h e  v illag e h ead m a n  were a s ke d  to s pe ak on t h e  loud 

s pe ake r to expl a i n  the e v en t of the e v en i ng .  

C o wpe a s e e d s w e r e  h and ed o ut .  Th e d ir ec ti on sheet s o n  how c owpe a 

i s  grown a nd t h e  r e c i pe s  a n d  c oo k i ng proced ur e s  for the d ays 1 -2 ' s  m en u  

w e re d is tr ib ut e d . Th e  v i l l ag e r s  wer e  i n fo rm ed about the c oo k i n g  

d emon st r a t i on a n d  t he c oo k i ng c om pe t i ti on i n  t h e  v i l l ages o f  mod e l  I 
a nd mod e l  II . Pr i ze s  w e r e  giv en , they we r e : o n e  i c e  c on t a i ne r  t o  e a c h  

o f fi v e  ad ul ts a n d  one se t o f  wr i ti ng boo ks and r u l er t o  e ac h  o f  t en 

c hi l d r e n  who se n a m e s  we r e  d r a wn f r om a l o tt e r y  u sing the food pa r t y  

fo rm s . Mov ie s w e r e  sho wn a nd t h e  pa r t y  wa s con c l ud ed . 

1 3 . 3 . 4  Coo k i ng Dem on st ra t i on 

C oo k i n g  d em on strati o n  w a s  the t h i rd s t e p  o f  intr o d uc ti o n  m odel I 

a nd mod e l  II . Th e a im wa s to en courag e a s  m any a s  p o ss ib l e o f  t he 

v il l ag e r s who came to t h e  c oo ki n g  d emon st r a t i o n , to c a r r y  the i d e a s  

b ack hom e a nd  tr y t hem s e l ves to cook the d em on stra t ed d i shes a n d  t h e  

m en u  a t  h om e .  

On ce t h e  vil l ag e r s  h ad wa tc hed t h e  d em on s t r a t i o n  a n d  h el ped i n  t he 

c ooki ng , t he y  wo uld h a v e c on fi d en ce i n  t he i r  c ooki n g . , Th e  c oo k i ng 

d emon st r at i o n  wa s cond u c ted i n  a wa y that was c on si d ered to n o t  

c ontr a d i c t  the i r  bel i e fs a nd a t t i t ud e s . I t  wa s e x pe c ted t ha t  wh en 
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their a t t i tud es was f a v o u r ab l e t h e y  wo u l d  acce pt t h e  c oo ki n g  o f  cowpe a 

d ishe s a n d  the m en u .  

T h e  c oo ki ng d em on str a t i on wa s cond uc t ed i n  the fo l l o wi ng wa ys : 

the coo ki n g  wa s m ad e  a s  s impl e a s  po ss i b l e  a nd ke pt i n  the v i l l a g e  

s t yl e  o f  cooki n g . Th e  s p e e d  a nd e ff ic i en c y  o f  d em on st r a t i on wa s t a ke n  

i nto con s id era t i o n , t he i ngred i e n t s  we r e  set o u t  i n  the m a n n e r  t h a t  

t h e y  we r e  e a s i l y  s e e n  and r emem b e r e d  b y  the v i l l ag er s .  Th e uni ts o f  

m e as u r e m ents w e r e  t ho se c ommonl y  u sed b y  t he v i l l ag er s ,  e g  c up , 

t ab l e s poon uni t  e tc . ;  

u sed a t  h ome . The 

t he c oo ki ng uten s i l s  we r e  tho se t he v i l l ag er s  

qua nt i  ti e s  u se d  i n  the d emon st r a t i o n s  a nd t he 

r e cipe s h and ed o u t  wer e  tho se p l ann ed f o r  a fam i l y  o f  7 p e r son s .  F o r  a 

fami l y  o f  3-4 m em be r s ,  t he y  we r e  i n fo rm ed to c oo k  h al f  o f  t h e  

q u a n t i t i e s . 

I t  was e n sured t h a t  e v e r yb od y  i n  the a ud ience h ad a c ha n ce t o  

pa rti c i pa t e  i n  t he coo ki n g . Two s e t s  o f  food r a w  m at e r i a l s  w e r e  

p r e pa red , o n e  se t was l a id out fo r t h e  d em on str a t i on a n d  t h e  other wa s 

fo r the v il l a g e r s to pr a c ti c e  c o o ki ng .  Dur i ng t he d em on st r a tibn , t he 

v il l a g e r s  we r e  a l so a s ke d  to h e l p i n  p re pa r i ng t h e  i ng red i e n t s  a n d  t h e  

c ooki n g . Nut r i t i on a nd food h yg iene we r e  a l so t a ug ht wh i l e  

d emon str a t i ng t he cooki n g . Th e l an g u a g e  spo ken b y  the d em on st r a to r  wa s 

t h e  No r t h e as t e r n  d ia l e c t . Th e c oo ki ng d emon s t r a t i on s  w e r e  held i n  t he 

e v en i ng . Th e c oo ki ng o f  t he 1 1  cowpe a d i sh e s  w a s  i n  thr e e  s e s s i o n s  t wo 

weeks a pa rt .  

The f i r st s e s s i o n  d em on str a ted t h r e e  c owpe a  d i s h e s : c owpe a  s p r o ut 

c urr y ,  fr i ed c o wp e a  spr o ut and s t e am ed s ago s t u ffed wi t h  c owpe a .  Th e 

s pro ut i ng of c o wpe a wa s d is pl a ye d . Th e o ther Nor t h e a s t  d i sh e s  i n  t h e  

d a ys 1 -2 ' s  m en u  wer e  c ooked b e fo re h a n d . At t he end o f  t he c oo k i n g  

d emon st r a tion , t he d a ys 1 -2 men u wa s l a id out a n d  t he a ud ie n ce w a s  

i n v i t e d  t o  eat . The y  we r e  a l so i n fo rm ed t h a t  t h e  men u  fo r t he s e c ond 

d ay of the wee k  wa s the s am e  d is h e s  as the the f i r st d a y  m en u .  

T h e  se c o n d  se s s i o n  d em on s t r a t ed fo ur c o wp e a s  d i s h e s  i n  t he d ays 

3 , 4  a nd 5 men u s : s e a so n ed m a s h ed cowpe a s , p um pki n  and d a y ' s 3 cowpe a s  

s piced so up , c owpe as a n d  fe rm en t ed f i sh ho t sauce , a n d  s t e am ed 

g l ut i no us ri c e  s t u ffed wi th c owpe as . Th e d a ys 3 , 4 a nd 5 men us we r e  

l a id o ut . 

Th e thi rd s e ss ion d em on st r a t ed fo ur c owpe a d is h e s  i n  the d a y  6 and 

d a y 7 men us : s t e am ed cowp e a s  a nd b am boo shoo t ,  c owpe a  c ur r y ,  c owpe a s  

a nd pum pk i n  ho t so up ,  a n d  cowpe as and s a g o  pudd i ng . 

A t  the e n d  o f  e a c h  cooki ng d emon st r a t i o n  s e ssion , a ud ien c e s  we r e  
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i n form ed o f  t he c oming a c ti v i t i e s . I n  IN TRODUC TION M ODE L I ,  the 

a ud i en ce s wer e  to ld o f  the d ish e s  to be c om p l et ed for t he best d ish 

c ompe t i t i on , t he cri t er i a  for j ud ging a nd the pri ze s . Two b ag s  o f  

c owpe a s e ed s w e r e  giv en to the v i l l ager s who i nt end ed to enter the 

c ompe t i t i on . O n e  b ag wa s i nt en d ed for t h em to p r a c ti c e  the c ooki ng a t  

home , a n d  the o ther b ag wa s f o r  t h e  cooki n g  i n  t he compe t i ti on . In 

I N TROD U C TION M OD E L  I I , the aud i e n ce and the c ontact pe r so n  who was to 

supe r v i s e  the c om pet i t i on for b e s t  cook we re i n fo rmed o f  ho w to enter  

the com pe t i ti o n  for the b e st cook , the j u d g i ng method and t he pr i ze . 

The v i l l agers  who i nd i c a t ed t h e y  wo uld e n ter the c ompe t i tion  we r e  g i v en 

c owpe a seed s .  C owpe a seed s we r e  al so put a s i d e  wi th the v i l l age  

h e adm an f o r  the  o ther v i l l ager s who d id not come t o  the c oo ki ng 

d emon st r a t i on b ut who mi g ht want to en t e r  the c om pe ti ti o n . 

1 3 . 3 . 5  Vi d eo Cooki ng De m on str a t i o n  

The v i d eo cooki n g  d em on strati on was  t h e  t hird s t e p  i h  t h e  

I N TRODUC TION M ODE L III . Th e aim wa s to en c ourag e  the v i l l ag er s  to cook 

t he cowp e a d is h e s  a nd the m en u  at  home t hr o ugh the v id e o  shows . Th e 

c ooki ng d emoo str a ti on o f  t he cowpe a d is h e s p ho to g ra phed o n  v id e o  w a s  

c onduc t e d  i n  t h e  s ame wa y a s  the c oo ki ng d em on st r a t i o n  i n  t h e  v i l l a g e . 

The aud i e n ce s  co uld on l y  see the c o wpe a d i shes  a n d  the m en us o n  

t h e  v id e o , they we re n o t  able  to t a ste t h e  d ishe s  a n d  pr a c ti c e  the 

c ooki ng . Thr e e  video prog ramme s  wer e  p r e pa red a nd prod uced , each wa s 

for 20 -3 0  mi n ut e s . 

Th e fi r st prog ramm e beg an wi th a t a l e o f  a h a ppy fam i l y  who l iv ed 

i n  a v i l l a g e  i n  Khan Kaen Pro v i nce , t he fa ther grew c owpe as i n  the 

f ield a n d  the mother al wa ys coo ked good fo o d  for the fami l y . Whi l e  s h e  

w a s  coo k i ng cowp e  as , the n e i ghbo ur pa s s e d  b y ,  wa n t ed to kn o w  wh ere  t h e  

housewi fe had l e arnt h o w  t o  c o o k  the cowpe a d i sh e s . The n e x t d a y  the 

ho use wi f e  took t h a t  nei g hb o ur to t h e  coo ki n g  d em on stra t i o n  whi c h  wa s 

h eld i n  t hei r v il l ag e .  T h e  ma i n  t h eme o f  the coo ki ng d emon strati o n  

s tarted wi th the name a n d  pho tog ra ph o f  the 3 cowpe a d ish e s  b e i ng 

d emon st r a t ed and  was  i nt en d ed to show the a ud iences what they wo u l d  be 

seeing i n  the c oo ki ng d em on stra t i o n . A t  the end o f  the c oo ki ng 

d emon stra tion on v ideo , t he f i n i s h ed d is h e s  and the d ays 1 -2 ' s m en u  

we re sho wn to the v id e o  a ud ien ce . The p r o g ramme c on c l ud ed . wi th c owpe a 

seed s a n d  the r e c i pe sheet be i ng h a n d ed out for the a ud ien ce to cook a t  

home . 
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Th e  s e c ond pro g ramme s t a r ted w i th the n ei ghbo u r  i n  t h e  f i r s t  

p rog r a mm e  p ic ki n g  t h e  m at ur e  c owpe a  pod s  i n  t he f i el d  a nd a n o th e r  

n ei ghbo ur pas se d  b y  a n d  wo nd er i ng whet he r t h e se pod s we r e  t he c owp e a s  

s h e  had h e ard abo ut . Th e n  t he f i r s t  n e i g hb o ur too k t he s e con d  

n e ig hb o ur to t h e  c ooki n g  d emon st r a t io n  c ond uc ted i n  a n o ther v i l l ag e .  

The them e o f  t h e  prog ra m m e  wa s s im i l a r  to that o f  t he f i r st pro g ramme 

w i th the 4 cowpe a d is h e s  i n  the d a ys 4 , 5  and 6 m en u s  b e i ng 

d emon s t r a t ed . 

The th i rd pr o g ra mm e  s t a r t ed w}. th a pi c ku p  tr u c k  load ed w i th 

v il l ag e r s  head i ng fo r Khan K a e n  Un i v er si t y  to see the c ooki n g  

d emon s t r a t i on o f  t he 4 c o wp e a  d i s h e s  i n  t h e  d a ys 6 and t h e  d a y  7 men u s  

d emon st r a ted i n  t he lh i  v er si t y '  s k j  tc hen l ab o r a to r y . Th e prog ramme 

c on c l ud ed v.1 t h  the vil l ag er s  be i ng a sked to cho o se the foo d  i n  t h e  m en u 

fo r e a c h  m eal .  

The v i d eo sho ws were i n  t he e v en i ng a nd the v id ec c oo k i ng 

d emon st r a t i on wa s shown t wice d ur i ng t he i nterm i s s io n s  o f  t he m a i n  

m ov ie s . The m a i n  mov i e s  w e re u se d  t o  a tt r a c t  the v i l l ag e r s ·to the 

g ather i ng . At t he end o f  t he v id eo d em on s t r a t i o n  sho w ,  t h e  c owp e a  

s e ed s ,  r e c i pe  sh e e t s  a n d  s om e  i ng red ien t s  we re hand ed o u t  t o  the 

v il l a g e r s who i nd i c a t ed t h e i r  i n t en t i on to cook at home . Th e a ud i e n ce s  

we re i n fo rm ed o f  t he n e x t v id e o  s h o w .  

1 3 . 3 .  6 Corn ti t i o n  fo r Be s t Di s h  

The c orn t i o n  for b e s t  d ish wa s the 1 a s t  s t e p  o f  t he 

I n tr o d uc tion t'to d el I .  Th e a im wa s to a c ti v at e  t h e  v i l l ager s who h ad 

tr ied cooki ng t h e  c owp e a d ishe s  a t  home t o  keep o n  c ooki ng o r  to 

a c ti v at e  the v i l l ag er s who h ad seen the c oo ki ng d emon st r a t i on t o  cook 

fo r them se l ve s  and the i r  f a m i l i e s  at hom e .  To en cour a g e  a l arg e n um ber 

of v il l ag e r s  to e n t e r  t h e  c om pe t i t i o n s , a tt r a c ti v e  pr i ze s  w e r e  o ffe r ed 

and a fr i en d l y  a tm osph e r e  was k e p t  a t  t h e  c om pet i ti on . E v e r y  v i l l ag er 

who ent e r ed the c om pe t i t i o n  r e ce i v ed a T - sh i r t . Th e f i r st wi n n e r  

r e ce i v ed a set o f  3 cook i ng pa n s , t he se c o n d  wi nner r e ce i v ed c. s e t  o f  3 

d i nne r  p l ates a n d  a n  ice c o n t a i n e r  a n d  the t h i rd wi n n e r  r e ce i v ed a set 

o f  3 d i nn er pl a t e s  and a so up bowl . 

Th e re we r e  thre e  c om pe t i t i on s ,  e ac h  w a s  held t wo  we e ks a ft e r  t he 

c ooki ng d em on st r a tion s o f  the c om pe ti t i on d ishes . Th e f i r st a n d  t he 

se cond we r e  hel d  o n  the s a m e  d ay a s  the se c on d  and t h e  t hi r d  c oo k i ng 

d emon st r a t i on s r e spec t i v el y .  Fo r e a c h  o f  the c om pe t i ti o n s ,  v i l l ag er s  
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h ad to c o o k  two c o wpea d i s h e s  a t  h o m e  n am e l y one m a i n  d ish a n d  o n e  

d esse r t  d is h , a n d  b r i ng t h em to t h e  c ompe t i t i on . 

j udged o n  thr e e  c r i ter i a , a ppe a ra n ce the 

d emon st r a ted d i s h , the t a s t e  a nd the corr e c t  

Th e jud g i ng c omm i tt ee 

resem bl ance to the 

amoun t o f  t h e  b a s i c  

i ng red i e n t s  i n  t h e  rec i pe . I n  t he f i r s t  c ompe t i t i on , t h e  g ro up 

d iscuss i o n  l ead e r s ,  e v en t houg h they we r e  giv en the see d  t o  coo k , we re 

n o t  a l l o wed to e n t er the c ompe t i t i o n  as they had been tra i � ed a t  t h e  

U n i ve r s i t y  and h ad see n  t h e  cooki ng d em on s t ra t i o n  and t h e y  a l so c oo ked 

f o r  t h e  food pa r t y . 

1 3 .  3 .  7 Com pe t i ti o n  fo r Be s t  Coo k  

Th e c om pe t i t i o n  for b e s t  c oo k  w a s the l ast s t e p  o f  t he 

Intro d u c ti on Mo d el I I . The a im o f  t hi s  s tag e wa s to a c t i v at e  t h e  

v il l a g e r s  to c oo k the c o wp e a  d i sh e s  a n d  t h e  men u s  a t  hom e more 

fr e qu e n t l y  and to d ev el o p  the h ab i t o f  coo ki ng c o wpe as . Th e b e s t  c o o k  

h e re w a s  t h e  pe r so n  wh o  m o s t  fr e qu e n t l y  c oo ke d  c o wp e a  d i s h e s  fo r t he i r  

f a mi l y , i t  wa s b ased on t h e  nun be r  o f  the c owpe a d i s h e s  be i ng cooke d . 

Conta c t  pe rson s w e re a sk e d  to k e e p t h e  r e c ord s .  

Three c om peti t.i o n s  we r e  o rg an i s e d  b ase d on c ooki n g c owp e a d ishe s 

i n  the fi r st , s e c on d  and t hi rd c o o k i ng d em on str a t i on s .  Two s e t s  o f  

pr i ze s  w e re gi v en , one fo r t he pe r so n  c o o k i ng t he g re atest n um b e r  o f  

d i sh e s  a t  e ac h  d em on st r a t i on and o n e  fo r t h e  pe r so n  c ooki n g  t h e  

g re at e s t  n un b e r  o f  d i sh e s  o v er t h e  who l e  t i m e  f r om t h e  food p a r t y  t o  

t h e  end o f  t he i nt r o d uc ti o n . A T- sh i r t w a s  g i v en t o  e v e r y r e r so n  who 

h ad coo ke d  the h i  n um ber o f  d ish e s  i n  eac h o f  the t hr e e  

c ompe t i t i on s .  Th e r e  we r e  man y p r i ze s  for the s e c ond set r a n g i ng from 

t h e  coo k i ng pa n s ,  shopp i n g  baske t s , c oo k i ng bowl s to d i n n e r  at e s .  

1 3 . 3 . 8 Coo ki a t  Hom e ------�--------

Tht:: " co o ki ng a t  hom e " wa s the l as t  s t e p o f  t he I n t roduc t i on M o d e l  

I I I .  Th e a im o f  t h i s  s t a g e  wa s to a c t i v a t e  the v i l l ag er s  to c oo k  t h e  

c o wpe a  d i s h e s  a t  h o m e  a nd c o n t i n ue s o  i t  be c am e a h ab i t .  Th e o ther 

i ng re d i e n t s  t h a t  t h e  v il l ag er s  c ou l d  not ob ta i n  a s  t he y  we r e  not 

a v ail ab l e  i n  the v i l l ag e  were g i v en b e s i d e s  the cowp e a seed s .  

A t  the e n d  o f  t h e  v id eo coo ki ng d em on stra t i on s ,  t he v i l l ag er s we r e  

e n cour a g ed to c oo k  a t  hom e the d em on st r a t ed d is h e s  a n d  t h e  o ther d i s h e s 

t hat a ppe a re d  i n  t h e  men u s . Cowp e a  see d s a nd rec i pe shee t s  w e r e  h an d e d  
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o ut to t h o se who w a nt ed  t o  c o o k .  Sa g o  was g iv en  a t  t he end o f  the 

f i r st a n d  t hi r d  c oo ki ng d emon s t r a t i on as i t  could n o t  be fo und i n  the 

v il l a g e s  in l a r g e quant i t y  at that t ime . The gro up d is c u s s i o n  l e ad e r s 

w e re i n st r ucted t o  vis i t  t he v i l l ag er s  a n d  h el p  i n  their c o o k i ng . 

1 j . ll  V I LLA GE S E LE C TI ON AND M ETHOD IN VOL VED IN P E R SONNEL REC R UI TM EN T 

1 3 . 4 .  1 The Vi l l a g e  Sel ec ti on 

Two v i l l ages w e r e  se l ec t ed fo r e ac h  i n t r o d uc ti o n  mod el , o n e  from 

t h e  mul ti p l e  c ro ppi ng v i l l ag e s  and t he o th e r  from the other v il l ag e s . 

The v i l l ag es w i t h  the sm a l l er n um ber o f  ho u seho ld we re s e l ec ted fo r the 

pe r son c on t ac t  m et hod . B a n  Ko ks r i  and Ba n Hue y Tue y  we r e  c ho se n  fo r 

t he fi r st model , Ba n P a s a n  and Ba n Non g  P a i fo r the se c ond mod e l  and 

Ban Ma u n g  and Ba n Wang Yawl for the t h i rd m od el . Ban Jode a n d  Ban Had 

we re s el e c ted as t he c on t r o l  v i l l ages i n  whic h t he r e  we r e  n o  

i ntro d u c tion o f  c o wpe a s , c owpe a d i sh e s  a nd the 7-Day m en u  to' t he se 

v il l a g e s .  But t h e  v il l ag er s  i n  t h e se v i l l ager s we r e  i n t e r v i e we d  for 

t he k n o w l edge , g rowi n g  a nd e at i ng o f  c o wp e as , fo r compa ri son w i t h  the 

v il l a g e s  wher e  c owpe as , c owpe a d ishe s  a n d  the 7-Da y m en u  h ad b e e n  

i ntrod u c ed . 

1 3 . 4 . 2  Th e Group Di s c u s s i o n  Le ad e r  Se l ec ti o n  

The gro up d i s c uss ion 

fo llowi n g  cri t e r i a : from 

l e ad e r s  we r e  sel ec t ed a c c o rd i ng to 

d iffe r en t  l o c a t i o n s  in t he v i l l ag e ; 

t he 

t he 

p e r son wh o was r e s ponsib l e  for c o o k i ng for f a mi l y ;  c ou l d  c ook we l l ; 

a c ti v e  p e r son ; p o pul a r  i n  the v i l lag e a nd a r e spe c t ed pe r so n . Th e 

s e l ec t i on was a s s i s t ed b y  t he vi l l ag e  h e adm an , t he a s s i s t a n t  h e ad m a n  

a nd the s c hool t e a c her i n  t h e  vil l ag e . 

T h e  gro up d isc u s s i on lead er s i n  Ba n Kok s r i  were s e v en m i d d l e ag ed 

ho usewi v es and t hr e e  yo un g gir l s ,  Ban Hue y  Tue y  were a l l yo un g g i rl s , 

Ban Ma un g we r e  n i n e  mid d l e ag ed h o u se wi v es a nd o n e  youn g  g i rl , B a n  Wang 

Y a wl we r e  fiv e  yo ung g i r l s ,  t h r e e  ho u se wi v e s  a n d  one s h o p kee pe r  man . 

1 3 . 4 .  3 T h e  " Contac t "  P e r son Se l e c t i on 

Two c on t a c t  pe r so n s  w e r e  a s s i g n ed for e ac h  v i l l a g e . Th e c on t a c t 

pe r son s fo r Ba n  Pasan w e r e  the t wo a s s i s t a n t s  o f  t h e  vil l ag e  h e a d m an 
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a n d  fo r B a n No n g P a i  we r e the s c ho o l  t e ac he r  wh o  d id t h e  1 978 su r v e y  

a nd t h e  a s s i st a n t  o f  the v i l l ag e  h e ad m an . 

1 3 .  4 .  4 C o n t a c ti n g  t h e  Sel e c t ed Pe r so n  

The g ro up d is c u ss io n  l ead e r s  a n d  the c on t a c t  p e r so n s w e r e  

c onta c ted a we e k  p r i or t o  t he st a r t  o f  tr a i n i ng .  Th e n eed fo r t he i r  

a ss is t a n c e  was e x p l a i n ed a n d  the y were a s ke d  to i nd ic at e  t h e i r  

wi l l i ng n e s s  to t a ke pa r t . The i r  p a r t  i n  t he programme w a s  e x pl a i n ed 

a nd t h e  t r i ps to br i ng them to Kho n Kae n  U n i v er s i t y  we r e  o rg an i s e d . 

T h e  gro up d is c u s s ion l e a d e r s  we r e  a l so a s ked to c ho o se t he i r  

s u b- g r o up s . Th e nam e o f  a pe r so n  i n  the s u b- g ro up wa s h a nd ed t o  t he 

g roup d i s c uss i o n  l ead e r s o n  tha t  d a y .  Th e se sub- group m em ber s w e r e  to 

b e  c on t a c t ed l at er once t h e  gro up d i s c u s s i o n  l e ad er h ad r e t ur n ed fr om 

t r a in i n g  b ut som e m ight h a v e  b e e n  c on ta c t ed e a r l i e r . 

1 3 . � . 5 Th e Sub-G ro up Di s c uss i o n  Se l ec ti o n  

Th e sub- group d is c u s s i o n  c on s i s t ed o f  1 00 p e r so n s  f o r  e ac h  

v il l ag e , t he y  w e r e  se l e c t ed i n  t h e  fo l l o wi n g  m a nn er :  f i r st l y a m a p  o f  

t he v i l l a g e  w a s  d ra wn  a n d  t he l o c a t i on o f  t he 1 0  g r o up d i s c u s s i o n  

1 e ad er s w e re loc a t ed . T h e  v i l l ag e  wa s d i v i d ed i nto 1 0  s e c ti o n s ,  e ac h  

c on t a i n ed one gro up d i s c u s s ion l e ad e r i n  i t .  TI1 e n  t he gro up d is c u ss i o n  

l e ad e r s  w e re a sk e d  t o  c ho o se 1 0  p e r so n s w i t h i n  t he i r  o wn a re a , h en ce 

t h e  1 00 pe rsotJ S w e re o b ta i n ed . 

1 3 . 5 T HE DE V E LOPM EN T  OF T H E  E VA LUA T I O N  M ETHOD 

1 3 . 5 .  1 In t r o d uc ti o n  

Two e v al ua t i on s ys t em s  w e r e  u se d  to m e a s u r e t h e  e ffe c t i v en e s s  o f  

th e  i nt r o d ucti o n  m odel s - fi r st l y the d a t a  e v a l u a t i on a n d  se c on d l y  t h e  

e c on om i c  eval ua t i on . Th e d at a  e v al ua t i on wa s a s ys t em a t i c  pr o c e s s  o f  

d ata c o l l e c t i o n  a n d  i t  wa s b ui l t  i n  wi t h  t h e  i nt r o d u c ti o n . D a t a  o n  

c h ang e o f  i nd i v i d u a l  o r  g ro up b e h av iour a n d  a tt i tud e s  to t h e  n e w  c owpe a  

d i sh e s  a n d  the m e n u  we r e  c ol l ec t ed a t  d i f fe r en t s t a g e s  o f  t h e  

i n t ro d uc t i on mod el s .  Th e se d a t a  w e r e  u se d  a s  i nd i c a to r s  i n  d et er m i ni ng 

e ffe c t i v en e ss o f  t he i nt r o d uc t i o n  mod e l s .  It w a s  t hen n e c e s s a r y  to 

d e fi n e  wh a t  type s o f  d at a  o r  what i nd i c a to r s  w e re t he m od e l s to be 
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u sed , i n  o rd e r  t h a t  the p r o d uc ts c oul d b e  canpa r ed and t he most 

e ffe c t i v e  met ho d d et e r m i n ed . Th e econom i c  ev a l ua t i on wa s t he c o s t i n g  

o f  the i n t ro d uc t i o n  mod el . Th i s  w o ul d  d et erm i n e  t h e  f i n a l  r e c omm e n d ed 

m od el . 

1 3 . 5 . 2  T h e  Co l l e c ti ng o f  Da t a  

The d a t a to b e  c o l l e c t ed a nd t he i nd ic a t o r s  for t he e v al ua t i o n  

w e re : 

The Am oun t o f  In fo rm a t i on a nd the Qua l i t y  o f  In fo rm a t i o n  Le a r n ed 

a t  K.o h n  Kaen U n i ver s i t y and t h e  Ac t i on Ta ke n : The g r o up d i s c u s s i o n  

l ead er s a n d  t h e  c on t a c t  pe r so n s  w e r e  i nt e r v i e we d  t wo wee ks a fter t h e  

e n d  of t r a i ni ng , o n  the fo o d  pa r t y  d a y and b e fo r e  the food pa r t y . Th e y  

w e re a sk e d  to i d en t i f y t h e  p i c tu r e  o f  the pr o t e i n  foo d s , e n e r g y  foo d s ,  

p r o te c t i v e  foo d s ,  p ro te i n  m al no u r i shed p e o pl e , t h i am i n e d efi c i e n c y  

s ymp tom s ,  v i t a m in A d e fi c i en c y  s ym p t om s ,  c owpe a  spr o ut c ur r y  and c o wp e a 

s e ed s  a m ong the o th e r  p i c t u r e s ; t he t o t a l  n um ber wa s 1 4  p i c tu r e s . 

These we r e  u se d  to d et erm i n e  amo u n t and qu a l i t y  o f  i n fo rm a t i o n  l e a r n t . 

The c o o k i ng o f  c o wpe a  d i s h e s  b y  t h e  gro up d is c u ss i on l ead er s a n d  t h e  

c onta c t  pe r son wa s record ed t o  d et er m i ne t h e  a c ti o n  t a ke n . 

T h e  Num b e r  o f  Pe o pl e  i n  the Vi l l ag e s  who Ha d Be c om e  Aw a re o f  t he 

I n fo rm a t i on : T h e  n um be r  o f  pe o pl e  who h ad becom e  a wa r e  o f  t he 

i n fo rm a t i o n  wa s c o l l e cted : 

( a ) the n um ber o f  v i l l ag er s whom t h e  gro up d i s c u s s i o n  l e ad e r s  a n d  

t he c on t a c t pe r so n  h ad  i n fo rm ed . Th e se we r e  c ol l e c t ed f r o m  t h e  

f o rm  f i l l ed i n  b y  t he gro u p  d is c u s s i on l ead e r s  a n d  t he con t a c t  

p e r so n s .  

( b )  The n um ber o f  V i l  s who c am e  t o  t he food pa I f  t h e y  h ad 

n o t  fi l l ed i n  t h e  fo rm t h e y  were a s k e d  t o  d o  s o  at the food pa r t y . 

I n  the food pa r t y  f o nn , t h e vil l a g e r s  w e r e  aske d t o  i nd i c a t e  t he 

d ate a n d  t h e  pe r so n  from whom the y h ad l e a r n ed t h e  i n fo rm a t i o n . Th e 

r e sul t s  w e re u se d  f o r  d et er m i ni ng t h e  d i f f u s ion r a t e . 

T h e  .Am oun t o f  I n fo rm a t i on Tr a n sm i tt ed t o  the Vi l l ag e r s and Th e i r  

Ac tion : The am o un t  o f  i n fo rm a t i o n  t r a n sm i tt ed b y  fo ur s o ur c e s  w a s  

c o l l e c t ed . Th e so ur c e s  w e r e : 

( a ) the g ro up d is c us s i o n  l ead e r s ,  

( b ) the c on t ac t  pe r son , 

( c) t h e  d is p l a y  o f  i n fo rm at i o n  a t  foo d  pa r t y ,  

( d ) t h e  g r o up  d i s c uss i o n  l e ad e r s o r  the c on t a c t  pe r son a n d  t h e  d i s pl a y  
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a t  foo d  pa r t y .  

Two s am pl es o f  20 vil l ag er s  w e r e  i nt e r v i ewe d  i n  e ac h  v i l l ag e . The 

f i r st w a s the gro up of v i l l ag er s  who we r e  a m ong the 1 0 0  v i l l ag er s ( in 

M odel I a nd I l l ) .  Th e y  were i n te r v i e we d  on t wo occa s i on s :  f i r st w a s  

o n  the foo d  pa r t y  d a y for t he i n fo rm at i o n  l earned from t he g ro up 

d isc uss ion l e ad e r s  o r  the c on ta c t  pe r so n , a nd a nother wa s on the f i r st 

c oold ng d emoo s t r a t i on d a y  for the a d d iti o n al i n fo rm ati o n  l e a r n ed a t  t he 

food pa r t y . 

The sec on d  g ro up w a s  the v i l l ag e r s who h ad c ome to the food p a r t y  

a nd we r e  n o t  g ro up d is c u s s i on mem ber s or h ad not bee n  i n fo rm ed b y  t h e  

c ontac t pe r son . They we r e  i nt e r v iewed o n  the f i r st cooki n g  

d emon st r a t i on d a y  for t h e  i n fo rm a t i o n  l ea r n ed a t  the foo d  pa r t y . 

The que s t i on s  w e r e  whet h e r  the v i l l ager s h ad kno wn abo ut : t he 

7 -Da y  m en u ,  the l is t  o f  food s i n  the 7-Da y m en u ;  t h e  m a i n  food 

c omp:m e n t s  i n  the m enu s : 

h ad coo k e d  the c o wpe a 

n ew d i s b e s  mad e f r om c owpe as ; 

d i s he s  and the men u s . The y  

w h e t he r  t h e y  

w e r e  a s k e d  to 

i d en t i f y  8 p i c tu r e s  fr om the 1 4  p i c tur e s  on the n ut r i ti on a l  d i ffe r e n ce s 

etc . 

The A c c e ptab i l i t y  o f  the Cowp e a  Di sh e s  and t he Menu :  Th e 

p r e fe r e n ce hed on i c  7 po i nt scal e w a s  used fo r the acce ptab i l i ty t e s t  o n  

t he 1 1  c o v.Jpe <:J  d i she s a n d  the 7 -D a y  men u .  The v i l l ag e r s who h ad 

e x per i e n ce s  o f  e a ti ng o r  c oo ki n g  the d is!1 e s  and the men u w e r e  

i nterv i e wed wi th the u se o f  pi c tu r e s  of the c o\.;pe a d i sh e s  a n d  t h e  men u .  

They we r e  ask e d  t o  i oo i c a t e  the i r  p r e fe re n ce s  o f  the cowpe a d ishe s  a n d  

t he men u ,  c ho i c e s o f  foo d  i n  the men u for e a c h  meal , o pi n i o n s a bo ut t h e  

p r e p3 r a t i on , a b i l i ty t o  f i nd t h e  r a w  m a t er i a l s  d u r i ng the ye ar , 

po ss i b i l i t y o f  c oo ki ng t h e  d i sh e s  and the men u al l ye ar ro und . A f t e r  

a l l  t h e  c o �pea d is h e s  a n d  t h e  men u h ad b e e n  d emon st r a t ed , t he v i l l ag e r s  

w e re a sk e d  to r a n k  the 7 d a y ' s m en us a c c ord i ng t o  the i r  p r e fe re n ce s . 

The Num be r  o f  H o u seho l d s Who Cooke d  t h e  a Di sh e s  a nd t h e  t·�en u  

i n  thei r  Homes : Ba sed on the v i l l a g er s  who h ad rece i v ed c owpe a  s e e d s 

for cook i ng a t  hom e ,  t he n umber o f  ho useho l d s cooki ng c o wpe a d i sh e s  a n d  

t he men u we re fo l l o we d  d ur i ng t h e  fol lo wi ng pe r i o d s :  t wo wee ks a f te r  

t he tr a i ni ng ;  o n e  wee k  a f ter foo d  pa rt y ;  t �� we e ks a fter t he f i r st , 

s e cond a n d  the t h i rd coo k i ng d em on strat i o n , t wo  we e ks a nd t wo m on t h s  

a f ter t h e  e n d  o f  i n tr oduc t i o n . 

N umber o f  tb u se h o ld s U s i ng Cowp e as Be fo r e  and After . In t r o d uc t i on : 

The d a t a  f o r  the n umber o f  househo ld s u s i ng cowp e a s  b e fo re t he 

i ntro d uc tion wa s coll e c ted by : 
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( a) a s k i ng v i l l ag e  h e ad m an to i nd ic a t e  number o f  v il l ag er s  

who h ad g rown c owpe as i n  t h e  l a s t  t wo mon t h s , 

( b) ask i n g  the s h o pkee pe r s  whet h e r  t he y  h ad so ld c owpe as , 

( c) a sk i ng the v i l l ag e r s who c am e  to the foo d  pa r t y  wh et h e r  

t he y  had c oo ked c o we as d ur i ng the l as t  t wo wee ks . 

The num ber o f  ho u s e ho ld s u s i ng c o wp e a s  t wo wee ks and two m on t h s  

a fter t h e  e n d  o f  t he i ntr o d u c ti o n  wa s col l ec t ed b y  i nter v i e wi ng a l l  t he 

h o use h o l d s and a s k i ng wh e t her t h e y  h ad e at en c owpe as d u r i ng the wee ks 

b e fo r e  t h e  i nt er v i e ws . 

Th e Am o un t  o f  Co wpe a s  E a t en Be fo re t h e  I n t r o d u c ti o n , Dur i ng t he 

I n tro d uc tion a n d  After t he In t r o d uc ti o n : Th e a m ount o f  c owpe a s  e at en 

b e fo re t h e  i ntro d u c tion wa s coll e c t ed by i n t er v i e wi n g  t he v i l l ag e r s who 

c ame to t he foo d  p a r t y  as t o  whet h e r  the y had c ooked cowpe a s  d u r i ng t h e 

l ast t wo weeks a n d  to i nd i c a t e t h e  a moun t o f  cowp e a s  u se d . 

The dat a o n  c owp e a s  e a t en d u r i ng t h e  i nt r o d u c ti on a n d  t wo w e e ks 

a fter t h e  end o f  i ntrod u c t i on we r e  gathe r ed b y  c he c k i n g  wh ether t h e  

v i l l ag e r s who h ad r e ce i v ed c owp e a seed s fo r cooki n g  at hom e h ad ' u se d  

t hem a l l . 

Th e  amoun t o f  cowp e a s  e at en d ur i ng t h e  t..o mon ths a ft e r  t he e n d  o f  

i ntrod uc t i on we r e  obta i n ed from t he she e t  o n  wh i c h  t he h o u seho ld s 

r e c ord ed t h e  ki nd o f  cowp e a di.she s  a n d  t h e  a m o un t  o f  c owpe a s  coo ke d . 

The Kn o wl ed g e  a nd At t i t ud es to Cowpe a a t  t he Be g i nn i ng o f  t h e  

I n tro d u c t i on a n d  at t h e  E n d  of t h e  In t r o d uc ti o n : The k n o wl ed g e  o f  and 

a t t i tud e s  to cowp e a s  we r e  o b ta i n ed by i nt er v iewi n g  a g ro up o f  30 

v i l l ag er s ,  the g ro up d i s c u s s i o n  l e ad er s a n d  the c o n t a c t  pe r son s .  Th e y  

w e re i nt e r v i e we d  one we e k  b e fo r e  t h e  tr a i ni ng t o o k  pl ac e a nd t wo  w e e ks 

a fter t h e  end o f  i nt rod u c t i on . Th e v i l l a g e r s  i n  the f i r s t  i nt er v i e w  

we re r a n d om ly s am pl ed . Fo r t h e  s e cond i nt erv i e w ,  the y we re t he 

v il l a g e r s who h ad c ooked c owpe a s  a n d  we r e  a l so i n  the f i r st gro up 

i nterv i e wed . 

The y  we r e  a sked i n  the f i r st and s e cond i nt e r v ie ws whet h e r  t he y  

k n ew c owpe a s , wh e t her t h e y h ad e v e r grown o r  e a t en c owpe a s , wh e t h er i t  

wa s e a s y  o r  d i f f i c u l t  t o  g row c o wpe a s , t o  i nd ic a t e  how t h e y  e at 

c owpe as , wh eth e r  t he y  l i k e d  cowp e a s  or n o t  and to i n d i c a te t h e  r e a so n ; 

t he fr e que n cy o f  e at i ng c o wpe as ; t he wa y c owpe a s  c ou l d  b e  c oo ke d ; 

wheth e r  t he y  a t e  c o wpe a s  e v er yd a y and t he r e a so n  f o r  n o t  e at i ng c o wp e a s  

e v er yd a y ;  wh e t her the y t ho ug ht c owpe a s  were a g ood foo d  o� n o t  a good 

food a nd t he re a so n  for i t ; how d id t he y  r a n k the fo l lo wi n g  food i n  

t he i r  p r e fe ren c e : meat , f i sh ,  e g g , m i l k ,  s o ybe a n s ,  m un g  bean s a n d  
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cowpe a s . 

Ad d i tional  que sti on s were a sked i n  t h e  second i nt er v i e w  a nd the y 

were : whe t her t h e y  know the metho d s  that cowpe as could b e  c oo ked ; t he 

frequen cy tha t t h e y  cooked cowp e as and to state t h e  reason for  n o t  

c ooki ng m ore o f t en ; wh i c h  cowpe a d ishe s  d id the y c ook m os t  o ften , t o  

i nd ic at e  who a t e  t he cowpe a s , whe t her there were a n y  d is ad vantages i n  

g rowi ng a nd cook i ng cowpe as ; wh e t her there wa s a n y  probl em i n  

s prout i ng cowpe as ; whether t he y  g rew cowpeas fo r e ati ng and to 

i nd ic a t e  wh at t h e y  tho ug ht the p r o b l em wo uld be to  g row c owpe as fo r 

e ati ng . 

1 3 . 5 . 3  T h e  Co s t i ng 

C o sts o f  r unn i ng t he i nt r o duc tion o f  t he t hr e e  m od el s we r e  

c al cul at ed . Th e r e  we re : c ost o f  v is i ti ng vil l ag es , t h i s  i ncl ud ed 

t r a nspo r ta tion a n d  staf f  t i me ; c o st of t r a i n i ng the g ro up d is c u s s i o n  

l ead e r s a n d  con t a c t  pe r so n s at Kho n  Ke an Uni v er si t y ;  c ost o f  g i fts  

g iven to  the group d isc u s s ion l ead er s ,  c on t a c t  pe r son s and sub g r o up 

v il l a g e r s ;  c o st o f  food a t  t he fo o d  pa r t y ;  cost o f  d is pl a y  i n  the  

food  pa r t y ; c o st of  ent er t a i nm en t  a t  the food pa rty ; c o st o f  cowpe a 

seed s h and ed out t hr oug ho ut the i nt r o d uc tion ; 

d emon st r a ti on s  i n  the v i l l ages ; c ost o f  

c o st o f  r un n i ng c ooki ng 

r unn i ng v id eo c ooki ng 

d emon s t r a tions  i n  t he v il l ages ; c ost o f  pr i ze s  g i v en i n  t he c oo k i ng 

c ompe ti t i o n  and c o st of o t h e r  foo d  i ng red i en t s  g i v en after t he v id eo 

c ooki ng d emon str a t ion . T h e  d et a i l s o f  c o st i ng a r e  shown i n  Appe n d i x  

1 6 (1 6E ) .  Th e y  we re b a s e d  o n  t h e  a ctua l c o sts i n  Augu s t-No v em be r  1 98 1  

e x cept t h e  tra n sp o r ta t i o n  c o st wh i c h  wa s t a ken fo r a t ypi c al v il l ag e  

d istance o f  50 k m  from t h e  Uni v e r s i ty i n st ead o f  t he d is ta n ce from t he 

ac tua l s i x  vil l ag e s to Khon Ka en Un i v er s i t y . 

1 3 . 6 C ONDUC TI N G  I N T R ODUCTION A ND EVA LUA TI ON IN  V I LLA GES 

The i nt r o d uc ti on mod el s were t e st ed s im ul taneo u sl y i n  t he s i x  

v il lage s . Th e  a c ti v i ty o f  eac h s t e p  i n  t h e  i ntr o d u c tion o f  the t hr ee 

m odel s w a s ca r r i ed  out wi t h i n the s am e  wee k i n  each v il l ag e . D a t e s  o f  

e ac h  s t e p  to b e  c a r r i ed o u t  were a s s i g ned . The ev a l ua ti o n s  were a l so 

c a rr i ed o u t  alon g  wi th i nt ro d uc t i o n  d ur i ng the same per i od . E a c h  o f  

t he six  v il l ag e s  we re a s s i g ned to one pa rti c ul ar  d ay o f  t he wee k  

t hr o u g ho ut the i ntroduc t i on e . g .  Ba n Koks r i  on  Mond a y ,  Ba n Hue y  Tue y 
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on Wed n e s d ay e t c  for the e ase o f  a ppo i ntm en t and to preven t  c on fu s i o n . 

The sched ule o f  i ntrod uc t i on and i nterv i e wi ng i n  s i x  v il l ag es a r e  sho wn  

i n  Tab l e  7 0 .  

Table 7 0 : T h e  Sched u l e  o f  I ntrod u c t i on and Interv i ewi n g  i n  t h e  S i x  
V i l lages 

W e ek 1 
Week 2 

Week 3 
Wee k  4 
Week 5 
W eek 7 

Wee k  9 

Week 1 1  
W e ek 1 3 
Week 2 1  

A pproac h i ng and i n terv i e w i n g  v i l l a ger s 
T r a in i n g  the group d is c uss ion l ea d e r s  and 
the con t a c t  person at  Khon Kaen U n i v er s i t y  
O rgan i s i ng for f ood  part y  
Food part y  and i n te r v i ew i n g  v i l l ag er s  
C ooki n g  d emons t r a t ion a n d  inte r v i ewin g  v i l l a g er s  
C ooki n g  d emon s t r a t ion , cooking compe t i t i on and 
intervi ewing v i l l a ger s 
C ookin g  d emon s t r a t ion , c oo ki n g  compe t i t i on and 
i n terv i ew ing v i l l ager s  
C ookin g  compe t i t i o n  a n d  interv iewing v i l l a ge r s  
I nter v i e wing a l l hous e h o l d s  
I nter v i e wing a l l hous e h o l d s  

On e wee k  pr i o r  t o  t he i nt ro d u c ti o n  t h e  g ro up d is c u ss ion l e ad er s  

a nd the c ontac t  p e r so n s  we r e  a pp r o a c hed , t h e  data  o n  kn o wl ed ge a n d  

a tti tud e o f  v i l l a g er s  to c owpe as a t  the b e g i nn i ng o f  t he i nt ro d uc t i o n  

w e re c o l l ec t ed d ur i ng the w e e k  1 .  Th e  s t a r t  o f  we e k  1 wa s o n  Aug us t  

1 0 ,  1 98 1 . 1h e a c tual i n t r o d uc t i o n  proc e e d ed fr om we e k 2 t o  we e k  1 1 .  

The to t a l  i nt r o d u c ti o n  pe r i od w a s 1 0  w e e ks . Th e f i n i sh i ng d a t e  w a s  

O c tobe r , 24 , 1 98 1 . T w o  eval ua t i o n s  we r e  sti l l  c o n t i n ue d  t he r e a f t e r  a t  

week 1 3  a nd wee k  21 . Two mon t h s w e r e  n eed ed for t h e  pr e pa ra ti o n  f o r  

t h e  st a r t  o f  the i ntroduc t i on . 

M o st o f  t he i nt ro d uction a c ti v i ti e s  took p l ace i n  t he v i l l ag e  

t empl e a nd the ho u se o f  t h e  vil l ag e  h e ad m an o r  the a s s i s t a n t  h ead m a n . 
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1 4 .  T H E  R E S PO N S E  O F  V I L L A G E R S  T O  T H E  ? - DAY M E N U  A N D  T H E  

COW P E A S  

A s yst emati c  proce s s  o f  coll e c t i o n  o f  d at a  to e v al uate the respo n se s  o f  

v i l la g e r s  to the i ntroduc t i on o f  t h e  7-Da y men u and  the c o wpe a d i sh e s  

was d ev el o ped . The d at a  c o l l e c t ed wa s u sed t o  i nd icate  t h e  awa re n e s s  

o f  the v i l l agers to  the n e w  7-Da y m enu a n d  t o  e v al uate the v i l l ag er s '  

i nter e s t  i n  and k n owl ed ge gai n ed o f  the i n fo rm a t i on tran sm i tted . As 

wel l  the d ata wa s u sed to  e v al ua t e  t h e  acce ptance of the 7 -D a y  men u and 

the 1 1  cowpea d i shes by t h e  vil l ag er s .  Fi nal l y  the data we r e  used to 

i nd ic a t e  the wi l l i ngness o f  the v i l l ager s to  part i c ipate  i n  the 

i ntro d u c t i on o f  the n ew 7-Da y m en u  to  the i r  v i l l ages . 

1 4 . 1 AW ARENESS AND IN TER EST STA GES 

The thr e e  steps - tra i ni ng a t  Khon Kaen Un i v er si t y , c ontacti ng  the 

v il lager s and t he foo d  pa r t y  - w e r e  u sed  to  c reate a wa ren e s s  in the 

v i l la g e s  and to g a i n  the i nt er e s t  of the v i l l ager s so that they wou l d  

t r y  cooki ng cowpe a s  and a l so t r y  t h e  men u . Tra i n i ng a n d  t h e  food  pa r t y  

were the s ame i n  a l l  v il l ag e s  but t wo metho d s  we re used  to  conta c t  the 

v il lager s ; i n  Ban Pa s an and Ban Non g  P a i ,  t wo v i l l ag e  a s s i s t a n t  

l ead e r s  c on tac ted the vi l l ages a n d  i n  a l l t he other v i l l age , t e n  pe opl e 

were tra i n ed and e a c h  cont a c ted 1 0  v i l l a g er s .  

I n  the e v al uati o n , the i m po rtant po i nt s  s t ud ied we r e  the r a te o f  

d if fu s ion o f  i n formation , the i n fo rm a t i o n  pathwa ys and the amoun t o f  

i n form at i on tran smi tted . Fi r st l y ,  the n umber o f  peopl e made a wa r e  o f  

c owpe a s  a n d  the i r  l evel o f  i ntere s t  i n  cowpe as wa s d e t erm i n ed . 

1 4 . 1 .  1 Pe opl e Awa re and Th e i r  In i ti al In t e r e st 

" Aw a ren ess" wa s measured b y  the peopl e who f i l led  out  the form t o  

say  the y would a tt end  t he foo d  pa rt y ,  a nd a l so b y  t h e  n um be r  o f  pe opl e 

who att e n d ed the foo d  pa rt y . Th e  to tal n um b e r s for e ac h  v i l l ag e  a r e  

shown i n  Tabl e  7 1 . Th e  pe r cent a g e  o f  the a d ul t s  who f i l l ed i n  the fo rm 

i . e .  tho se ad ul ts who h ad b een t o l d  by t h e  con ta c t  pe opl e v a r i ed 

between v i l lages , about 45 % i n  t hr ee vi l l ag e s  and abo ut 20 % i n  t h e  

o ther three vil l ag e s . In  two o f  the high " awaren e s s" v i l l ages , t h e  

contac t i ng  h ad  been done b y  two o f  the vil l ag e  ass i s t a n t  l e a d er s ;  i n  
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t h e  thi rd hi gh " a wa ren e s s "  v i l l a g e , al tho ugh 1 0  vil l ag e r s  a s  g ro up 

d isc uss i on l ead e r s  had been the c ontact pe r son s , t he y  had been 

o rg ani sed by  the v i l l ag e headman . The se r e su l t s  show the i m po r t a n ce o f  

u s i ng pe r so n s  su c h  a s  the v il l a g e  headman , h i s  a s s i s t a n t s  and t he 

s c hool t ea c her to m ake the v i l l ag er s " a wa re" . 

Table 7 1 : T h e  Numbe r  o f  People i n  the V i l l ages Aware of the 
7 -Day M e n u  and the Cowpe a s  

P eopl e c om pl et e d  the 
f orm 

P eopl e c am e  t o  f ood 
party 

B an 
K oksr i 

1 67 
( 23 ) *  

1 3 8 
( 1 9 ) *  

House h o l d s  re pre sented 9 5  
at food pa r t y  ( 5 5 ) ** 

Adul t s  a ged o v er 1 4  
i n  the v i l l age  72 1 

H ouseh o l d s  in the 
v i l l age 1 72 

P eopl e contac t e d  by  
the group d is cus s i o n  
l ea d er&con t a c t  per son 1 0 0  

B a n  B an 
H ue y  P as an 
T u e y  

2 7 0  
( 4 8 )  

1 55 
( 2 8 )  

9 1  
( 7 6 )  

5 5 8  

1 2 0  

1 00 

1 3 1  
( 4 6 ) 

8 9  
( 3 1 ) 

5 3  
( 7 5 ) 

2 8 3  

7 1  

8 0  

B a n  Ban 
Nong Maun g 
P a i  

2 07 
( 4 4 ) 

1 22 
( 26 )  

69 
( 66 )  

1 5 1  
( 1 7 ) 

1 00 
( 1 1  ) 

9 5  
( 6 1 ) 

473 9 0 4  

1 04 1 55 

1 00 1 00 

B a n  
Wang 
Yawl 

1 48 
( 24 )  

8 7  
( 1 4 ) 

7 3  
( 5 9 ) 

6 1 3  

1 23 

9 0  

* i n  the p ar enth e s i s  shows % o f  t o t a l  adul ts i n  the v il l ag e . 
* * in the p arent he s i s  shows % of t o t a l  hous ehold s i n  the v i l l a ge . 

Tota l  

1 07 4  
( 30 )  

6 9 1  
( 2 0 ) 

4 7 6  
( 6 4 ) 

3 5 5 2  

7 4 5  

578  

The n um ber of  pe o pl e  who c am e  to the foo d  pa rty in  all  v i l l ag e s  

was  l e s s  t h an t h e  n umber f i r st mad e "awa r e " , the hi gh " awaren e s s "  

g roups d r o ppin g  to  2 6 ,  2 8 , 3 1 % o f  the to tal ad ul t s  a n d  t he low 

" awa re n e s s "  g ro ups to  1 1 ,  14 and 1 9% . Howe v er the num ber o f  ho useh o ld s 

i n  the v i l l ages a c tua l l y  r e pr esen t ed a t  the food pa r t y  wa s qui te high -

6 6 , 75 , 76 %  fo r the h i g h  " awa ren e s s "  g ro up a nd 5 5 , 59 , 61 %  for the l ow 

" awa ren e s s" gro up . I t  c o uld  b e  a s sumed t h at by u s i ng these tra i n i ng 

and con ta c ti ng metho d s  b e t ween 5 0  and 7 5 %  o f  hou seho ld s i n  a 

Northe as t ern Th a i  v i l l ag e  can be m ad e  " aware" . The group d is c u s s i on 

l ead e r s  a n d  the contact pe o pl e  wer e  asked to  eval ua t e  the magni tud e o f  

t he vil l ag er s '  i nt ere st i n  the 7 -D a y  m en u  and the c owpe a s  and t h i s  i s  
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shown i n  Tab l e 72 . Ex c e pt for on e vil l a g e , t h e r e  was i nt erest  i n  t h e  

7-Da y m en u  a nd the cowpe as . Th i s  was one o f  the v i l l ag e s  where  the 

c ontac t pe r son wa s a man and h e  h ad t o  con t a c t a l arge n umbe r o f  the 

v il l ag er s .  

Tabl e 7 2 : Ma g n i tude o f  I nt e r e s t  at Be g i nn i n g  o f  Introdu c t i on 

Ba n  B a n  Ban B a n  Ban B a n  M e a n  
K oksr i H u ey Tuey Pas a n  N on g  P a i  Maung Wang Yawl 

( % of C o n t a c ted  P eopl e )  

Very i n t e rested 4 1  60  2 1  5 7  62 3 8  47  
I nter e s t ed 59 4 0  58 4 3  34 5 3 4 8  

T OTAL 
I nter e s t ed 1 00 1 00 7 9  1 00 96 9 1  95 

N ot int e r e sted 2 1  9 5 

1 4 . 1 . 2  The Di ffus ion Rate o f  t he In fo rma ti on 

On the food pa r t y  form , the v i l l a g e r s  we r e  asked t o  i nd i c at e  the 

d ate they h ad l ea r n ed abo ut the 7 -D a y  m en u  and this dates w a s  u se d  t o  

d et erm i n e  the d i f fu sion ra t e s  of t h e  i n fo rm at i o n  sho wn i n  F i g ur e  1 8 .  

1 00.  

80.  

60.  
V i l l a g er s 

% 40. 

20. 

o. 

E 

�-----,r-----.------.------r 0 .0 5.0 1 0.0 1 5.0 20.0 

F i g ure 1 8 :  D i f fu s i on of I n fo rm a t i on 

A = B a n  Koks i 

B = B a n  Hue y  Tue y  

c = Ban Pas an 

D = Ban Nong P a i  

E = B a n  Ma un g 

F = Ban Wang Ya wl 

Days 
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It wa s found t h a t  wi thi n the total number of pe ople  who h ad b e c om e  

a wa re o f  the info r m ati on , a l l  pe r so n s  bec am e  awa re b y  appr o x imatel y d ay 

1 4  after  the tra i ni ng o f  g roup d is c ussion l ead e r s  and conta c t  pe r so n s  

a t  Kho n Kaen Un i ver si t y .  From Fi g u r e  1 8 , 75 % o f  pe ople  h ad b e c om e  

a wa re o f  the i n fo rm ati on b y  day 7 .  Thu s  t he d if fu s i on r a t e  was 

i ni ti a l l y  higher in the f i r st 3 d a ys , t h i s  was e spe c ial l y  t r ue for the 

group d i s c ussion l ead er s i . e .  for Ba n  Koksr i ,  Ba n Hue y  Tue y ,  Ba n Ma ung 

and Ban Wang Ya wl . After d ay 5 the r a t e s  of d i f fu s ion d ecreased . Th e 

rates o f  d if fus i on were  ver y s im i l ar e x c e pt for Ba n Pa s an . Her e ,  t he 

a ssistant head m an said h e  coul d n o t  eas il y cont a c t  the v i l l ager s 

beca use they wer e  a wa y  from hom e . 

Th e main so ur c e s  o f  i n fo rm a t i on on the 7-Da y men u we re e i ther the 

g ro up d i s c uss ion l ead e r s  or the c on t a c t  pe r sons ( Tabl e 7 3 ) .  Howe v er 

there we re  1 0-2 5 %  of the v i l l ager s atten d i ng the party who obta i n ed 

i n forma t i on from o ther so urce s i . e . ,  the i n form ation wa s s e c ond h and . 

Tab l e  7 3 :  S ource o f  the I n forma t i o n  

Ban Ban Ban B a n  Ban Ban 
K oksr i H ue y  T u e y Pas a n  N on g  P a i  Ma u n g  Wan g  Y awl 

( %  of P e ople Compl e t ed the Form)  

G roup d i s c uss i o n  
lea d er 97  8 0  89 82 

C ontact per son 7 5  85  

Other s  3 20 2 5  1 5  1 1  1 8 
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1 4 . 1 . 3  Knowl ed ge a t  the Foo d  Pa r t y  

In form at i on wa s tran sm i tt ed  i n  a wa re n e s s  stag e b y  t h e  g ro up 

d isc uss ion l ead e r  and the  conta c t  pe r so n , to d et erm i n e  t h e  

e ffec ti v eness o f  thi s sta g e  al l o f  t h e  vil l ag er s  com i ng to the pa r t y  

were asked two s im pl e  que st i on s . For the f i r st que sti o n , v i l l ag e r s 

were a s k e d  i f  the y would l i st  the foo d s  i n  the men u for d a y  1 , 2 . I f  

t hey c o u l d  l ist  a l l  the y we r e  cl a s s i f i ed a s  can l ist  al l , a nd i f  the y 

c o uld l is t  part o f  the men u t hey a r e  c l as s i f i ed a s  can l is t  som e but 

not al l , o r  o ther wi se t h e y  wer e  c l a s s i f i e d  as canno t l i s t . Fo r the 

se cond que st i on v i l l ag e r s wer e  a sked wh ether they knew about the 7-Da y 

m en u ,  t he answe r s  were y e s or no . The r e su l ts a re g i v en i n  Tab l e  7 4 .  

Tabl e  7 4 : K n owl ed g e  o f  the Menu 

Ban Ban Ban B a n  Ban Ban Mean 
K oksri H u e y  Tue y  Pas an N on g  P a i  Maung Wan g  Yawl +SD 

A .  Knowl edge o f  Days 1 -2 M e n u  
C an l i s t  a l l  2 6  1 
C an l i s t  some 

b ut not a l l 3 8  7 
C annot 1 i st 36 9 2  

Total Number 
an swe r i n g  ( 9 9 ) *  ( 1 55 )  

B .  Hea rd  o f  7 D a y  Menu 
Yes 20 
N o  8 0  

1 6  
8 4  

T otal N umber 
answe r i n g  ( 1 02 ) *  ( 1 55 )  

( %  o f  A l l  Adu l ts Answe r i ng )  

45 

25 
30 

( 89 )  

3 4  
66 

0 

9 
9 1  

( 1 2 1  ) 

2 1  
7 9  

( 8 9 ) ( 1 20 )  

2 8  

2 2  
50 

( 1 00 )  

47 
53 

0 

2 
9 8  

( 8 7 ) 

25  
7 5  

( 1 00 ) ( 87 )  

* Onl y 9 9  of 1 3 8  adu l ts who c a m e  to the food pa r t y  wer e  i n t er v i ewed , 
a s  most o f  the v i l l a ger s c a me t o  the party near l y  a t  the 
s ame t i m e  ther e  w a s  not enough t i m e  to i n t e r v iew a l l  be fore 
the part y .  

The pe rcenta g e  o f  v i l l ag e r s  who kn e w  the 1 -2 d a ys men u wa s 

ex trem el y v a r i ab l e .  The r e  were t wo d i s t i n c t  gro up s  o f  v i l l ag e s , t ho se 

v il la g e s  wi th h i g h  pe rcen t a g e  o f  can l is t  a l l  and can l ist  some but n o t  
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a l l  wh i c h  were Ba n Kok s r i ,  Ba n P a s an and  Ban Ma un g , a n d  t ho se v i l l ag es 

w i th low pe r centage wh i c h  w e r e  Ban Hue y Tue y ,  Ban Nong P a i  and Ban Wa ng 

Y a wl . Thi s  pe r h aps wa s d ue to  t h e  fac t that  the group d is c us s i o n  

l eader i n  Ba n  Hue y  Tue y a n d  Ba n  W a n g  Ya wl we r e  y o un g  g i r l s  and c ont a c t  

p e r son i n  Ba n  Nong P a i u se a s c ho o l  teacher  and a v i l l ag e  a s s i s t a n t  

h e adman . They m i g ht h a v e  l ess p o w e r  a n d  l e s s  i nt er e st i n  t he sub j e c t  

than the g ro up  d i s c ussion l ead er s who we r e  an  old er women a s  i n  Ban 

K oksr i and Ban Ma ung a n d  contac t pe r so n  i n  Ban Pa san who we r e  b o th 

v il la g e  a s s istan t h e adm an . The pe r cent a g e s  of  v i l l ager s who had h e a rd 

o f  the 7-Day men u we r e  more con s i s tent and we re on aver a g e  2 7 % .  I t  was 

c on c l ud ed that t h i s  i nfo rmation was poo r l y  tran sm i tted e x c e pt fo r one  

village  Ban Ma un g . 

1 4 .  1 .  4 Compa ri so n o f  Knowl ed ge o f  " Sub Group "  and " Food Pa r t y  

Group" 

To c om pa re the effe c ti v en e s s  of  the i n fo rmation tran sm i tted by the 

g roup d is c uss ion l ead e r  and the c o n tac t pe r so n  wi th the i n fo rma t i on 

d i spl a yed  at the foo d  pa r t y ,  t wo g ro ups o f  v il l ag e r s  we r e  i nt er v i e wed : 

( a) T h e  " Sub Gro up "  v i l l ag er s , who h ad the i n fo rm a ti on from e i ther 

the group d isc uss ion l ead er or the c on t a c t pe r so n , we r e  i nterv iewed at  

the food  pa rty b e fo r e  the  pa rty b e g a n . 

( b) Th e " Food Pa r ty" v il l ag e r s ,  who h a d  com e  to the foo d  pa r t y  b ut 

h ad no c o n t a c t  wi t h  the gro up d is c uss i on l e ad er o r  the conta c t  per son . 

They we r e  assum ed to h a v e  thei r i n fo rma t i on onl y  fr om the food  pa r t y . 

They we r e  i ter v i e wed o n e  week a fter the food pa r t y  a t  the f i rst  

d emon s t r a t ion . 

Al l wer e  asked for the i r  knowl ed g e  on t h e  7 -D a y  men u , t he c owpe a 

d ishe s  a n d  the n ut r i t ion k n o wl ed ge .  

Wh en the t wo g ro up s  " Sub-G r o up s" and  " Food Pa r t y" wer e  

i nt erv i e wed , t h e y  h ad  a b e tter kn owl ed ge o f  t he m en us .  An a v e r a g e  

6 6 +25 %  a n d  93 +3 % o f  t h e  " Sub Gro up "  a n d  the " Food Pa rty" g r o up 

r e s pe c t i v el y  kne w  about i t  ( Tab l e  7 5 ) .  The v i l l ag er s i n  both g r o up s  

k n ew l i tt l e  abo ut cowp e a  i s  the ma i n  c ompo n en t s  of  the men u exc e pt fo r 

g ro up s  i n  Ba n  Ko ksr i and Ban Nong P a i . A sm al l pe rcentage  o f  t he se 

v il l ag er s had t r i ed to cook som e o f  the d is h e s  i n  the 7-D a y  m en u  6 %  and 

1 2% re s pe c ti v e l y for the " Sub Gro up" and " Fo od Pa rty" gro up . Ob v i o usl y 

the gro up d is c u s s i on l eader s a n d  t h e  " cont a c t" pe r so n s  d id i nc r e a s e  the 

knowl ed g e  o f  t ho se they contac ted d ir e c t l y and t he food  pa r t y  g a v e a 
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f u r ther i m press i o n  of the i n fo rm a t i on so t h a t  by the end o f  the foo d  

p a r t y  n e a r l y  al l kn e w  o f  t h e  7-D a y  m en u .  The Food Pa r t y  was more 

u se ful at giving i n form a t i on than t he c on t a c t  per son and the group 

d is cussion l ead er s .  

Tabl e  75 : The Amount o f  I n forma t i o n  Tran smit ted to  the 
V il l a g er s in the " Sub G roup" and the " Food Party 
G ro up" 
( Mean of Per c e n t age in Grou p s  in E a c h  V i l l a g e )  

" Sub G roup" 
'X. Mean +SD 

" Food P a r t y "  
% Me an+SD 

7 D ay M e n u  

Knew m enu ex i s t ed 
Knew c o wpeas i s  the mai n  c ompon ent 
H ad cooked the menu 

N ew Cowpea D i s h es 

Kne w  new cowp e a  d is h e s  in the m enu 
H ad cooked a cowpea d ish 

N ut ri t i o n al Pro perties 

Choo s i n g  corre c t  pro t e i n  g roup 
C orre c t  a nswer s on  fun c t i o n  o f  

prote i n s  
K nowi n g  functi on a l  pro pe r t ies 

o f  nut r i e nt s  

Tried S p rout i n g  Cowp e a s  

5 1 :!) 1  

6 1 + 1 3 

68+1 2 

1 0+9 

93::3 
1 5::30 
1 2::9 

6 9::1 8 
8 + 8  

19:!:._2 3 

1 1 + 1 3  

To the que s t i on whether the y kn ew the new c owpe a d ishes  i n  the  

menu on  a v erag e  5 7 %  and  69%  of  t h e  " Sub Gro up "  and  the " Food Pa rty" 

g roup kn ew them . But onl y a smal l pe rce n t a g e  o f  them had t r i ed t o  cook 

t he new c o wpea d i s h e s  ( 5 %  and 8 % )  r e spe c ti v el y  ( Tabl e 7 5 ) .  On l y  a 

smal l pe rcen t a g e  o f  both g ro up s  had tr i ed to  spr o ut c owpe as ( 1 0 % and 

1 0 % re spe c t i v el y ) . A g a i n  i n  a l l  cases t he kn owl ed ge o f  t he " Fo o d  

P a rt y" group wa s higher than t h e  " Sub-G r o up "  this sho ws t h a t  the Foo d  

P a rty wa s a bet t e r  metho d  o f  g i v i ng i n fo rm a t i on . 

To obta i n  more i n fo rmat i o n  on the knowl ed ge of the  v i l l ager s on  

7 -Da y m en u  a nd t h e  n ew cowpe a d i she s , t he se v i l l ager s in  the " Su b  

G ro up "  and "Food Par t y  Gro up "  who i nd i c ated t ha t  the y k n e w  the  7-Da y 
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m en u  wer e  asked to n am e  t h e  foo d s i n  the 7 -D a y  m en u .  Al so the se 

v il la g e r s  who i nd i c a t ed t hat the y kn ew the new c owpe a  d i sh e s  wer e  asked 

to  name the d ishe s .  It  w a s  found t h at bo th Gro up s  coul d  i nd ic a t e  on l y  

some o f  the food i n  Da ys 1 -2 .  The y  c ou l d  not i nd icate a n y  o ther s i n  

t he 7-D a y  men u .  The v i l l ager s i n  t he " Food Pa r t y  Gro up "  h ad m ore 

i nform a t i on as i nd i c at ed by the h i g her p e rcentage  of t hem to be abl e  to 

i nd ic a t e  the foo d  i n  Da ys 1 -2 than the " Sub Gro up "  (Tab l e  7 6 ) Thi s  w a s  

a s  ex pe c t ed a s  t h e  " Fo o d  Party Group "  had actua l l y  eaten t he foo d  i n  

Days 1 -2 men u s o  that t h e y  cou l d  r em em ber them more than the " Sub 

Group "  • 

Tab l e  76 : The Per c e nt age o f  V i l l a ger s i n  the " Su b  Group " and 
" food P ar ty G ro up" in S i x  V i l l ages Able  to I nd i c a t e  the 
food I n  Days 1 -2 

B an Ban Ban B a n  Ban B a n  Mean 
+SD 

K oks r i  Huey Tue y  Pas a n  Nong P a i  M a ung Wan g  Yawl 

" Sub G roup" 
V i l l a g e r s  3 1  4 3 2  2 1  1 5  1 1 4 + 1 1 
"Fo o d  Pa r t y "  
V i l l agers  68  3 9  8 3  8 5  6 3  2 1  59:!:_1 7 

From the i nt erv i e ws wi t h  the t wo g ro up s  o f  v il l ager s ( " Sub Gro up"  

a nd " Fo o d  Pa r t y  Gro up " )  i t  wa s learnt that the se who i nd ic a ted t h at 

t hey kn e w  the new c owpe a d i shes nam ed the  t hree cowpe a d i sh e s  fr i ed 

c owpe a sprout , c o wpe as s prout c ur r y  a nd s t e amed s ago s t u f fed wi th 

c owpe as ; t hese d ishes we r e  in Da ys 1 -2 .  On a v er a ge 3 2 1>  of the " Sub 

Group" v i llag e r s and 3 6 %  of  " Fo o d  Pa r t y  Gro up "  v i l l agers  m en t i o n ed 

these 3 cowpe a d i shes . A n o ther t wo cowpe a d ish e s  i n  the m en u  we r e  

menti oned b y  a fe w v il l ag e r s  i n  t wo v i l l ag es . Th e y  wer e  s t e amed 

gl utinous r i ce s t u ffed wi t h  cowpe as a n d  s t e am ed cowpe as wi t h  b am boo 

shoot .  More " Food Pa r t y  Group" v il l ag e r s  could name the  t hr ee c o wpe a 

d ishes i n  Da ys 1 -2 men u t h an the " Su b  Gro up "  v il l ager s .  Th i s  wa s 

because the " Food Pa r t y  Gro up "  v il l ag e r s  had a c tual l y  seen the d ishe s  

d is pl ayed and t as t ed t hese food s  wh i l e  the " Su b  Gro up "  v i l l ager s had 

o n l y  heard from t h e  g ro up d is c u s s ion l ea d e r  and the cont a c t pe r son , 

a l thoug h  some o f  t he se m i g ht have  hel pe d  i n  the prepa ra t i o n  o f  foo d  i n  
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D a ys 1 -2 for t h e  p a rt y . I f  the y h ad b e e n  i nt er v i e we d  l at er t h e y  m i g ht 

h av e  r e m ember e d  t h em b e t t e r . 

Ta b l e  77 : R e cogn i t i on o f  P i c tu r e s  on D i e t a r y  N e e d s and 
N utri t i o n al De f i c ie n c i e s  

G ro up D i s cuss i o n "Su b -G ro u p "  
L ea de r s a nd 

C o n tact P er son s 
At Khon K a e n  

" Fo o d  P a r t y "  

( Numbe r &  P e r c e n t a g e  o f  Gro u p  Who R e c o g n i s e d ) 
N o  % N o  % N o  % 

P rote i n  f oo d s 2 9  67 7 6  6 3  7 8  7 9  
E nerg y  f oo d s 2 1  49  5 3  4 4  6 8  6 9  
F r ui t  & v eg et a b l e  food s 1 5  35 5 1  4 3  5 6  57  
P rote i n  d efic i e n c y  29  6 7  88 7 3  7 6  7 7  
Th i am i n e  d e f i c i e n c y  20 47 4 6  3 8  5 8  5 9  
V it am i n  A d ef i c i e n c y  2 1  4 9  2 1  1 8  40 4 0  
C owpe a s prout c u rr y  42 98  85 7 1  8 3  8 4  
C owpe a s e ed 42 98  1 1 2 9 3  95 9 6  

T otal N u mber o f  V i l l a g e r s  4 3  1 00 1 20 1 00 9 9  1 00 

Th e v i l l ag e r s  i n  b o t h  g r o up s  s h o we d  t h a t  the y h ad c on s i d er a b l e  

kn owl ed g e  o f  foo d pro t e i n 5 1 % a n d  7 3 %  r e s pe c ti v e l y  fo r the two g ro up s  

c ho se c or r e ctl y t h e  food pr o te i n f r om the t h r e e  f o o d  gro up s . A n d  6 1 % 

a n d  7 0 %  re s pe c t i v el y  g a v e  the c or r e c t  a n s we r  fo r fun c ti on a l  pro pe r t y  o f  

prote i n food g r o u p  and 6 8 %  and 7 9 %  re spe c t i v e l y kn ew the f un c ti on a l  

p r ope r t i e s  o f  n ut r i e n t s . 

Th e group d i s c u s s i on l e a d er s a n d  t h e  c on t a c t pe r son s t r a i n ed a t  

Khon K a e n  Un i v er si t y  a n d  b o t h  t h e  " Su b -G r o up "  v i l l a g er s a n d  t h e  " Fo o d  

P a rt y "  v i l l ag e r s we re a s k e d  t o  i d e n t i fy e i ght p i c tur e s  from t he 1 4  
p i c tur e s .  The m e an resu l t s , i n  Tab l e  7 7 , sho we d t h e  pi c tu r e s  w e r e  ver y 

e ffe c t i v e .  I n  m o st c a s e s  b y  a h i g h  pe r ce n t a g e  we r e  i d en t i f i ed . Th e r e  

w a s  n o t  a great d e a l  o f  d i f fe r e n ce i n  r e c og n i t i o n  b e t we e n  t he g ro up s . 

H o we v er the r e s u l ts sho w t h a t  t h e  v i l l ag er s i n  " Fo o d  Pa r t y" we r e  m o r e  

c a pa b l e t h a n  t h e  " Sub Gr o up "  a s  d emon st r a t ed b y  t he h i g he r  pe r c e n t ag e  

o f  t h em who g a v e t h e  c o r r e c t  i d en t i f i c a t i o n  o f  t h e  p i c tur e s . 
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1 4 . 1 . 5 C on c l u s i o n  for t he Awa ren e s s  a nd the In t e r e s t  St a g e  

I n  con c l u s ion , t h e  v i l l ag e r s  kn e w  about t h e  se v en d ay m e n u but 

c ould n o t  i nd ic a t e  that c o wp e a  w a s  the m a i n  c om po n en t  o f  t he men u . Th e 

v i l l ag e r s  m i g ht h av e  b e e n  con fu s e d  a s  i n  e a c h  o f  t he d a i l y  m en u s ,  t h e r e  

w e re o n l y 3-4 c o wp e a  d i sh e s  ( i n t o ta l  1 2  k i nd s  o f  food ) , a nd t h e  

q u e sti o n s t h em se l v e s  we r e  d if f i c u l t fo r t h e  v i l l ag e r s t o  a n s we r  a n d  

t he y  c o u l d  n ot r e l a t e  the c o wpe a to t he men u .  Fe w o f  the v i l l ag e r s  had 

t r i ed  to c o o k  cowp e a  d i s h e s  o r  to s pr o ut c o wp e a s . Th i s  may h a v e  b e e n  

d ue t o  t wo r e ason s ,  t h e  f i r st r e ason i s  t h a t  t h e  vi l l a g er s m i g ht h a v e 

h ad no c o wp e a s e e d  to c oo k , as c owp e a seed s w e r e  n o t  g i v en t o  the 

" Su b-G roup" v i l l ag er s .  Th e s e c ond r e ason i s  t h a t  at t h e  beg i nn i ng o f  

t he i nt r o d uc ti o n , t h e  i n fo rm a t i o n  w a s  g i v en on l y  w i th the a im to g a i n  

t h e  a wa r e n e s s  a n d  i nt e r e s t  o f  the v i l l a g er s .  I n fo rm at i o n  o n  t he 

n ut r i t i o n a l  sub j ec t s  wa s we l l  tr a n sm i t t ed b y  t h e  g ro up d i s c u s s i o n  

l e ad er s  a nd con t a c t pe r so n , m ore t h a n  f i f t y  pe r c e n t  o f  the " Su b  Gr o up "  

v i l l ag e r s  coul d an swe r  t h e  que st i on s  a n d  c o u l d  i d en t i fy t h e  p i c t u r e s . 

Howe v er the v i l l ager s l e a rn ed m or e  o f  t h e  n utr i ti o n a l  i n fo rm a t i o n  b y  

s e e i ng t he poo to g ra phs d i s p l a ye d  a t  the food pa r t y  ( Fi g ur e 1 9A )  a s  

i nd ic a t ed by t h e  h i gher n umber o f  " Fo o d  Pa r t y  Gro up "  v il l ag e r s 

c orre c t l y answe r i ng the que sti o n s  o r  i d e n t i fyi ng t h e  p i c tu r e s . F o o d  

pa rty p r o v ed to b e  t h e  b e t t er metho d fo r g i v i ng i n fo rm a t i o n  a n d  

g athe r i ng a l ar g e  n umb e r  o f  v i l l a g er s who bec am e  i nt e r e st ed i n  t h e  

7 -Da y m en u  and t h e  c owpe a s . Ho use wi v es c o u l d  a l so l ea r n  to c oo k  t he 

D a ys 1 -2 men u a n d  the c o wp e a  d i s h e s  a t  t h i s  st a g e  wh en t h e y  we r e  

h e l pi ng cook food fo r t h e  pa r t y  ( Fi g u r e  1 98 ) . 



A .  Food a nd Nut r i ti onal Di spl ay at  Ba n  Wa ng Ya wl 

B .  Prepa ra t i on and Cooki ng o f  Foo d  i n  Da ys 1 -2 

Men u  fo r Pa rty at  Ban Nong Pa i 

Fi gure 1 9 :  I n t r o d uc ti o n  o f  7-D a y  Men u  and Cowpe as i n  Vi l l ag e s  
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1 4 . 2  E VA LUATION A ND T R IA L  STAGES 

Two t h i ng s  we re i ntro d uced to the vil l ag er s fo r e v al ua tion the 

s e v m  d a y  m en u  and the cowp e a  dish e s . Th e se were men ti oned f i r st l y b y  

a sking fo r p-e fe r en ces wh en the y we re i nt roduced , second l y  b y  

d eterm i ni ng the choice o f  d ish e s  i n  the 7 -Day m en u  and thi rd ly b y  

f i nd ing t he atti tudes on the cooki ng of the 7 -Da y men u  and the cowpe a 

d ishe s , a nd fi nal l y  by d etermini ng the n um ber of v i l l ager s who coo ked 

the · cowp e a dishe s .  

1 4 . 2 . 1 The 7-Da y Men u ,  The Acceptab il ity  and Cho ice o f  Di shes 

At the end of the i ntro d uc tion , the vil l agers we re asked to rank 

t he 6 d i ffe ren t d a i l y  m en us accord i ng to the i r  pre fe ren ce s ( Tab l e  7 8 ) . 

The ran ki ng wa s ,  from h i g hest pr e fe rence to lowe st pre fe r e n ce : Da ys 

1 -2 ,  Da y 3 ,  Da y 6 ,  D a y  4 ,  Day  5 ,  Da y 7 .  Days 1 -2 men u was r a n ked 

s igni fi c antly hi g her than the o ther men u s . 

Table 7 8 : Pre ference R anking o f  7 D a y  Menu 

D ays 1 -2 Day 3 Day  4 

Ban Koksri  ( 1 1  ) 
Total  Ran k i ng 26 33 3 9  
R ank Ord er 1 2 4 

Ban Hue y Tue y ( 1 6 )  
T otal R a n king 4 4  48 55 
R ank Or d er 1 2 4 

Ban P a s  an (9 ) 
Tota l R anki n g  24 32  35 
R ank Ord er 1 3 5 

Ban Nong P a i  ( 2 1 ) 
T otal R anking 70 70 73  
R ank Ord er 1 1 4 

Ban Mau n g  (27 ) 
Total Ran k i n g  80 1 0 0  1 09 
R ank Ord er 1 5 6 

Ban Wan g Yawl ( 1 3 ) 
T otal R a n king 33 4 4  4 7  
R ank Ord er 1 3 4 

T otal R an k  277 327 358 
R ank Ord er 1 2 4 

Day 5 

38 
3 

70 
6 

4 1  
6 

83 
6 

94 
4 

39 
2 

365 
5 

( Figu r e  in par e n thesi s i s  the number of v i llage r s )  

D a y  6 D a y  7 

4 6  94  
5 6 

5 1  66 
3 5 

24 3 3 
1 4 

7 3  72 
4 3 

9 3  9 1  
3 2 

5 9  5 1  
6 5 

3 4 6  407 
3 6 



2 3 1  

The acce ptab i l i t y  o f  the Days 1 -2 day m en u  wa s al so scored a s  a 

hedoni c s c a l e ,  b y  t he pe o pl e  tra i ned at Khon Kae n  Un i v er si t y ,  the 

v il l ag e r s  who h ad eaten at the food pa rty and the v i l l ager s who h ad 

cooked some of  t he d is h e s  i n  the men u  at hom e .  Th e o ther men us Da y 

3 , 4 , 5 , 6 , 7 were sco red fo r acce ptab i l ity b y  the vil l ager s who h ad cooked 

at hom e . All of t he men u s  were h i g hl y  acce pted by t he v i l l ager s  a s  

t hey wer e  rated h i g hly l i ked ( av erage o f  6 . 1 -6 . 2  on the to tal 7-hedon i c  

sc ore ) . The r e su l ts a re shown i n  Append ix 1 6  ( 1 6A ) . There we re no 

s igni fic ant d iffe rence s  between the score s  for the 6 men us b ut ther e 

wa s hi ghl y signi ficant d i fferen ce s  bet we en the i nd i vidual v i l l ag e s  i n  

t he jud g emen t s . 

There was l i tt l e  d i f fe rence i n  t he pr e fe r en ce s  scori ng by the 

v ill ager s at the food pa rt y  and a fter the y h ad cooked the d ishes as  can 

b e  seen i n  Tabl e 7 9 . However , t here wa s a notab l e  d iffe r en ce bet ween 

t he pe opl e tra i n ed a t  Khon Kaen Uni v er s i ty and t he vil l ager s .  

Tabl e 7 9 ; Pre ference s  o f  Di s h e s  i n  1 -2 Day M e n u  
( Aver a g e  Scor e  and P r e ference R ank i n g )  

T ra ined P eopl e at V i l l a gers at 
Khon K a e n  Food Party 

Score R a n k  Sco r e  Rank 

1 .  Who l e  ferment ed fish 37  7 4 8 6 
2 . Fr i ed cowpea s prout 36  9 58  3 
3 .  M�shr oom hot s o up 5 7  1 68 1 
4 .  Cowpea sprout cur r y  5 1  2 60  2 
5 .  Ch i l l i  in fish  sauce 4 4  4 48 1 1  
6 .  Ch i l l i  in ferm ented 3 7  7 42 9 

f i sh sauce 
7 .  Water convolvolus 5 1  2 48 6 
8 .  Sp r i ng oni o n s  36 9 42 9 
9 .  Nee m 34 1 1  43 8 
1 0 .  Banana 3 9  5 52 4 
1 1  . Ste amed sago stu f fed 38 6 4 9  5 

w i th cowpeas 

Vill ager s Who 
C ooked at Home 

S core R ank 

43 7 
59  1 
59 1 
54 3 
42 9 
39 1 0  

5 1  4 
47 5 
45  6 
4 3  7 
36 1 1  

I t  was noted that steam ed sago s t uffed wi th c owpe as became the 

l east po pul ar a f ter cooki ng , m a y  be because of t he d i f f i c ul ty i n  

c ooki ng t h e  dish . On the o ther hand , cowpea sprout · i ncre ased i n  

popul a r i ty after cooki ng . 
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Prefe rences of D i shes in Menus 
( Aver a g e  Sco r e  and P r e ference R ank i n g )  

D ays 1 -2 Day 3 D ay 4 D a y  5 Day 6 D a y  7 
s R s R s R s R s R s R 

1 • Who l e  fermented f i s h , roa s ted 43 7 
2 .  F r i ed cowpea sprouts 59 1 

3 .  Mush r oom hot soup 59 1 5 7  

4 .  Cowp ea SErout Cu rrl 54 3 
5 .  Chi l l i in fi sh sauce 42 9 45 6 lj lj  6 

6 .  Chi l l i  in  fe r mented f i sh sauce 39 1 0  39 1 1  4 2  9 ll 1  9 

7 - Water convol v o lus , r a w  5 1  lj 4 7  5 4 1  9 

s . Sp i n g  onion , r a w  4 7  5 

9 .  NE:e m , blanched ll5 6 llO 9 
1 0 .  B a n a n a  ll 3  7 ll 1  9 ll 6  6 112 7 
1 1  • St e a m ed sago stuffed with 

c owpeas 36 1 1  ll O  9 ljlj 6 
1 2 .  F r i e d  bee f 57 1 5 11  2 ll2 9 
1 3 .  Sea s oned mashed cow2e a s  11 9 3 5 0  3 
1 11 .  Pumpk i n  and cowpea s  SEi ced souE 113 7 5 0  2 ll 9  11 

1 5 .  Cow2ea and fe rmented f i sh hot 
s a uce 4 8 11 52 2 49 5 115 8 

1 6 . Cor i ander l e a ves , r a w  ll 1  8 36 1 1  3 6 1 1  

1 7 .  C u s ta rd a p p l e  3 9  1 1  50 6 

1 8 .  Bee f  soup 55 1 6 1  1 
1 9 . Ch i n ese cabb a ge ,  r a w  49 5 5 0  3 52 2 52 3 
20 . E g g  plan t , r aw 4 3  8 45 7 ll 9  7 
2 1 .  Roa s ted bee f 49 4 59 6 2  1 

2 2 .  Co r k  wood yo ung l e a v e s  ll4 8 3 9  1 0  

2 3 .  Steasmed cowpea and b amboo 
shoot 52 2 

24 . CoHp ea curr:z: 119 5 5 11  2 
25 . Cowpeas and EU mEk i n  h o t  

so�.:p 51 4 5 2  3 

2 6 . COI-ip e a  and S<J�O eudd i ng 42 7 
27 . Ro asted smal l toad 42 9 

2 8 .  Fe rmented f i s h  hot s a u ce 52 3 

2 9 .  Steamed g l u t i nous r i c e  
s t u f fed w i th cowee a s  4 0  1 1  40 1 0  

s = Sco r e ,  R = R a nk .  

The vill agers  wer e  a sked for the i r  pr e fe rences o f  food d ishe s  i n  

e ach men u by scori ng pre fe ren ce s a s  a hedon i c  scal e .  The average score 

a nd the rank ord er of pre fe r ence s  o f  food d i s h e s  in e ac h  men u a re sho wn 

i n  Tab l e  8 0 .  

Fr ied cowpe a  spro ut , m u shroom ho t soup a nd cowpe a sprout c ur r y  

were the most popul ar d ishes i n  the days 1 -2 men u ;  mushr·oom ho t s o up , 

fr i ed bee f ,  se ason ed mashed cowpe as i n  Da y 3 ;  bee f  soup , s e ason ed 

m ashed cowpeas , pumpk i n  and cowp e a  spi ced soup i n  Da y 4 ;  beef soup , 
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cowpe a and ferm en t ed fi sh ho t sauce , raw chi nese cabb age i n  Da y 5 ; 

roasted b e e f ,  s te am ed  cowp e a  and bamboo shoo t ,  r a w  c hine se cabbage i n  

Day 6 ;  roasted bee f ,  cowp e a  cur r y ,  cowpe a and pum pki n ho t soup i n  Da y 

7 .  Be e f  as  bee f  s o up or roasted beef  we r e  obv iousl y po pul ar but the 

most interesti ng we re the p r e feren ce of the cowpea d ishe s . On t he 

o ther h and the d essert cowp e a  d ishe s  we r e  un popul a r  - steamed s ago 

stuffed wi th cowpeas , st eam ed  gl ut i nous r i c e  stuffed wi th cowpe as . 

However overa l l ,  the d i s h e s  i n  a l l  men us were s im i l ar l y  acce ptab l e ,  t he 

average score of  the dishes onl y v a ryi ng between 36 and 6 1 . 

V i llager s were a l so asked for the d ishe s they wo uld choose for 

each meal thro ug hout the d a y .  

Overa l l , there was not a pa ttern o f  eat i ng t he d ishes i n  the men u s  

t hrougho ut the d a y .  Th e r e  were n o  m ain m e al , as t here wa s l ittl e  

d iffe r en ce i n  wh i c h  food s were cho sen to eat for br e akfas t ,  l unch and 

d inner . Detail s of v i l l ager s choo sing food d ishe s in the six men u s  for 

breakfa s t , lun c h  and d i nn er are shown i n  Append i x  1 6  ( 1 6B ) . There wer e  

d i ffe rences in the time food d ishe s  were cho sen but there we re onl y a 

fe w d ishe s or food s  wh i c h  were not eaten e qually  at all meal t imes . 

Roasted bee f ,  roasted sm al l toad , and seaso n ed mashed cowpe as , wer e  

m a inl y eaten fo r breakfa s t ; fr i ed bee f w a s  a l so ma inly a breakfa s t  

food on t wo men us but in men u 5 t he pa ttern w a s  rev er sed ; cori a nd er 

l eaves a t  lunch and bre a k fa s t ; c owpe as and ferm en t ed fish s a uc e  a t  

l un ch ; s t e am ed s ago stuffed wi th cowpe as , steam ed gl uti nous r i c e  

s t u ffed wi th cowpe as and cowpe a and sago p udd ing we r e  ma i nl y  l un ch or  

d inner d i shes ; bananas were eat en more o ften lat er i n  the d a y  ( Tab l e  

8 1  ) • 

It wa s a l so  noted from the resu l ts that som e  kind s of  dishes  and 

food h ad e x hib i t ed a pr e fe rence time pa t t er n . The pre fe r en ce time  

pa tter n of  these d i shes and food a re shown i n  Table 8 1  . Mo re vil l ag er s  

c ho se  to eat ce r t a i n  ki nd s o f  dishes a t  a pa r t i c ul ar t ime o f  the d ay 

than othe r times a nd thi s occuren ce was r e pe ated i n  the o ther d ays 

e . g . ,  i n  Da ys 1 -2 v i l l ag er s cho se  to e at steam ed s ago stuffed wi th 

cowpe a a t  dinner more than a t  lun ch and b r e a kfas t  and this was re pe at ed 

i n  the same pattern  for Da y 3 and Da y 4 . Th i s  pre fe ren ce time pa ttern 

was fo und more in the main d ishe s  than s a uc e s  and fr ui t and v eget ab l es 

s a uce s . 
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Tab l e  8 1 : Pre ference T ime o f  Eating of Dishes in the Menu 

( Rank i n g by the A v erage Percentage of V i l l agers in S i x  

V illa g e s  Cho s i n g  Eac h D i s h )  

A .  COWPEA DISHES 

Day of Menu 

1 -2 

3 4 
5 

5 
7 

6 
7 

Rank Order 
1 st 2nd 3 rd 
fried Cowpea Sprout• 

L D 
Steamed Sago 
w i th Cowpea 
D L 
D L 
D L 

B 
S t u f fed • 

B 
B 
B 

Pumpk in and C owpea Spiced 

D 
L 
L 

L 
D 
D 

B 
B 
B 

Steamed G l u t i nous R i ce 

Stuffed w ith Cowpea 

D 
D 

L 
L 

Cowpea Curry 

D L 
D L 

B 
B 

B 
B 

Cowpea and S ago Pud d i ng 
6 D L B 

B. NORTHEAST E R N  DISHES 

1 -2 

1 -2 
3 
/j 

3 
4 
5 

5 
6 
7 

Whole Fermented F i s h  

L D B 

Ch i l l i in F i sh &we e  

B L 
B D 
B L , D  

F r i ed Beef 
B D 
B D 
L D 
Roas ted Bee f  

B D 
D D 
D D 

D 
L 

L 
L 
B 

L 
L 
L 

Fermented F i s h  Hot Sauce 
7 D B L 
C .  VEGETABLES 

1 -2 
3 
4 
1 -2 
3 

4 
5 
6 
7 
5 
6 
D .  

1 -2 
4 
5 
6 

FRUITS 

Water Con vol vol us 
B L D 
B L D 
D L B 
Ne em 
D-- L B 
L D B 

Chinese Cabbage 
B D L 
L B D 
B D L 
L D B 
Cork Wood Y oung Lea ves 
B D L 
L D 

Banana 
-D-- L 
L D 
D L 
c l 

B 

B 
B 
B 
B 

Day 

1 -2 

3 
4 

3 
5 
6 
7 

6 

6 
7 

1 -2 
3 

1 -2 
4 
5 
6 
4 
5 

7 

1 -2 

3 
6 
7 
4 
5 
1 

3 
7 

Rank Order 
of Menu 1 st 2nd3 rd 

Cowpea sprout __ _ 
Cu r r� 
B D L 
Seasoned 
Mashed Cowpea 
B 
B 

D L 
D L 

Cowpea and 
Ferment ed 
Fish Hot 
Sauce 
c-- D 
L B 
L D 
L B 
Steamed 
Cowpea 
and Bamboo 
Shoot 

B 
D 
B 
D 

B D L 

Cowpe a and 
Pur.�pk i n  
H o t  Soup 
D L 
D L 

Mushroom Hot 
Soup 

B 
B 

-B- D L 
D B L 
Ch i l l i  in 
Fermented 
Fi5hsauce 
B L , D  
L B ,  D 
D A 
B L 
Be e f  Soup 
B L , D  
D B 

Roa s t ed 
·smaTIToad 
B D 

Spr i n g  Onion 
D L 

Cor i an d er 
D L 
L D 
D L 
Egg P l ant 
D L 
L B 
B L 

L 
D 

L 

L 

B 

B 
B 
B 

B 
D 
D 

Custard Appl e  
L D B 
D B L 

• Data taken f r om v il l agers who cooked at home 
K e ys : B = bre � � �  �t ; L = lun c h ;  D = d i nne r 
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1 4 . 2 . 2 The Acce pt ab il ity Of The Cowpe a Di shes 

The reaction s of the v i l l ager s to the cowpe a d ishes were 

d et ermi ned by f i r stly aski ng t hem for pre fe ren ces in an i nt erview and 

by secon d l y  det erm ini ng the nllll ber of  v i l l ager s i nterviewed who h ad 

cooked t h e  d ishe s .  Tab l e  82 shows the re su l ts o f  the pre fe rence t e st 

o f  the cowp e a  dishe s .  The cowpe a d i she s i n  the Days 1 -2 men u ,  f r i ed 

cowpe a spro uts , c owpe a sprout c u r r y  and s t eamed s ago s tuffed wi th 

c o wpe a  we re jud ged by the tra ined pe opl e ,  t he vil l ager s  who ate a t  food 

pa rty and t he vil l ager s who cooked t he d ishes at home . 

Table 82 : Acceptab i l i t y  o f  1 1  C owpea D i shes 

Ban Ba n Ban Ban Ban Ban Total 
K oksri Huey Pasan Nong Maun g Wang Mean 

F ried cowpea sprouts 
( a )  
( b) 
( c)  

Cowpea s p rout cu rry 
( a ) 
( b) 
( c)  

S teamed sago stu f fed 
wi th cowp e a  

5 . 6  
4 . 9 
5 . 5  

6 .  1 
6 . 6 
6 . 2  

( a ) 5 . 7  
( b) 6 . 2 
( c ) 6 . 3  

S easoned mash ed cowpe a s  5 . 2 
P umpk i n  and cowp eas 

s p i ced soup 5 . 8  
C owpe a a n d  fermen ted 

f i sh hot s a uce 5 . 6  
Steamed gl ut i no us rice 

s tuffed w i th cowpea 6 . 2  
S teamed cowpea and  bamboo 

shoot 5 . 7  
C owpe a c urry 5 . 9  
Cowpea & pumpk i n  hot s o ups 5 . 9  
C owpea and sago pudd ing 6 . 1  

Tuey P a i  Yawl Score 

Mean Sco r e  on 1 to 7 s c a l e  

5 . 7  6 . 5  
6 . 1  5 . 8  
6 . 1  5 . 3  

6 . 3  6 . 0  
6 . 6  5 . 9  
6 . 7 5 . 7  

6 . 2  6 . 5  
6 . 3  6 . 3  
6 . 6 6 . 5  
5 . 3 6 . 0  

6 . 2 6 . 0  

5 . 3  5 . 6  

6 . 5 6 . 5  

4 . 9  6 . 3  
6 . 0 6 . 0  
5 . 4 6 . 3  
6 . 3 6 . 4  

5 . 5  3 . 7  
6 . 0 5 . 0  
5 . 8 5 . 0  

5 . 0  5 . 8  
6 . 0 5 . 9  
6 . 3  5 . 9  

5 . 0  5 . 6  
6 . 2  6 . o  
6 . 5  6 . 3  
6 . 6  5 . 7 

6 . 4  5 . 4 

5 . 9  6 . 0  

6 . 5  6 . 5  

6 . 4  6 . 3  
6 . 3  6 . 0  
6 . 2  6 . 0 
6 . 5 6 . 4  

5 . 2 5 . 4 ( 4 8 ) 
5 . 9  5 . 6 ( 1 1 1 )  
6 . 0  5 . 6 ( 6 4 ) 

6 . 1  5 . 9 ( 4 8 ) 
6 . 5  6 . 3 ( 1 1 1 )  
6 . 5 6 . 2 ( 6 4 ) 

6 . 0 5 . 8 ( 4 8 ) 
5 . 4  6 . 1 ( 1 1 1 )  
6 . 0  6 . 4 ( 6 4 ) 
5 . 5 5 .  7 ( 1 02 ) 

5 . 8 5 . 9 ( 1 02 )  

5 . 7  5 . 7 ( 1 02 )  

6 . 5  6 . 5 ( 1 02 )  

5 . 9  5 . 9 ( 9 2 ) 
5 . 9  5 . 9 ( 92 ) 
6 . 1  6 . 0 ( 92 ) 
6 . 3  6 . 4 ( 92 ) 

* ( a) t r a i n ed peo ple;  ( b ) vi l l a gers who ate a t  food par t y ;  
( c) vi l l agers wh o cooked a t  home . 

• •  number i n  parent hesis are the total number of people i nterv iewed . 

It wa s found that ther e was no s igni ficant  diffe ren ce bet ween the 

j udgem ent of  the three gro ups on the pre fe r en ce of t hree d ishe s :  fr i ed 
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cowpe a  sprout s , cowpe a s prout c ur r y  a nd s teamed s ago s t u ffed wi th 

cowpeas . Howe v er the r e  were s i g ni ficant d i ffe r en ce s  bet ween t he 1 1  

co�as d ishes wh en j ud g ed by the group o f  v il l ager s who h ad cooked 

t h em at home and there was h i ghl y s i gni f i c an t  d if fe rence s  between t he 

s c ore s o f  d i ffe rent vil l ag e s .  Th e most po pul ar d ish wa s steam ed 

gl uti nous r ice s t uffed wi th cowpeas , ste am ed sago stuffed wi th cowpe as , 

cowpe a  and sag o p udd ing a n d  the l ea s t  po pul ar fr ied cowpe a s prout s . 

But ther e  were l i t t l e  d if fe r en ce s between a l l mean score s , the ran g e  

b e i ng 5 .  4 t o  6 .  5 ie . a l l  we re po pul ar . 

Howev er , t he ord er of  pre fe rence d id not a l wa ys r el at e  to t he 

a c tual d i shes e a t en by the v ill ager s i n  the s ix d if fe r en t  men us .  Th e 

r e sults sho�d t hat the ra n ki ng o f  cowpe as d ishe s  d epend ed to some 

e x tent on which d a y  o f  the men u  the d ishe s  we re pr e sented ; e g . 

s t eamed s ago s tu ffed wi t h  cowpeas was ran ked e l ev enth i n  days 1 -2 men u 

b ut i n  t he Da y 3 ,  i t  w a s  ranked n i nth . S t e am ed gl uti no us rice was the 

d ish least o ften cooked and yet i t  h ad a h i g h  preference ra t i ng . Th i s  

m ight hav e been c a u sed b y  the tim e  i t  took t o  make . Th is  could a l so b e  

t he reason for t h e  l o w  coo ki ng rat e  for s t e amed sago stuffed wi th 

c owpe a ,  c owpe as and sago pudd ing . Fr i ed c owpe a  s pro ut s , season ed 

m a shed c o wpeas , c owpe a  and fermen t ed fi sh ho t sauce were o ften cooked , 

a l tho ug h the y we re sl i g ht l y  l o we r  in  pre fe rence ranki ng t han the o ther 

d ishe s .  This  might h av e  b een d ue to the f a c t  that t he y  we re easy to 

c ook.  

1 4 .  2.  3 Cooki ng of t he 7-Da y  Men u 

The v i l l ag er s  were a sked i n  an inter v i e w  if  the y could f i nd the 

i ngred ien t s  for t he sev en d ay menu and for thei r opi ni on s on the 

c ooki ng o f  the se v en d a y  m en u .  A c on s i s t en t l y  h i gh percentage o f  

v illager s  i nd i c a t ed that t he i ng red ien t s  c o uld b e  found 9 7 % ,  87 % and 

9 8 %  of the vil l ag er s  i nd ic ated that the y could f i nd the food 

i ngred i en t s  al l year round for re spe c ti v e l y Days 1 -2 ;  Day 3 , 4 , 5  and 

Day 6 , 7 men u s . At the end of  i ntroduc ti on , 93 % i nd ic a t ed that t hey 

could f i nd the i ng red ient s  n eed ed fo r a l l  the men us .  On l y  t� 

v il l ager s said t hat they c ould not find chi n e se cab b age , b amboo shoots , 

mushroom s ,  meat , b ean c ur d , c owpe a  seed , p um pki n ,  a nd c u st a rd a ppl es .  

Be fore tr yi ng to c ook the men u  i t  wa s found that · most o f  the 

v il lag er s i nd ic a t ed that t he men u was e i ther "eas y to cook" and " j ust 

can coo k" . Fe w i nd icat ed t hat some o f  the 7-D a y  m enus we re d i f fi c ul t  
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to coo k ( Tabl e 83 ) .  H o wever , t he Da y 6 and Day 7 menus a ppe a red more 

d iffi c ul t  to cook than the o th�r m en us .  A f ter the m en u  had been 

d emon st r a ted , a high pe r centage of the v i l l ag er s who h ad cooked t he 

c owpe a d i shes a nd some pa r t  o f  the men u  a t  home i nd ic at ed that the 

7-Da y m en u  wa s e a s y  to coo k .  

Tabl e 8 3 : E a s e  of Cooking o f  the 7-D a y  Me nu 
( J of People I nt e r v iewed ) 

Easy to C ook Can Just Cook D i f fi c u l t  to Cook 

Days 1 -2 
Day 3 
D ay 4 
D a y  5 
D a y  6 
D ay 7 

69 
62 
64 
63  
4 8  
4 6  

2 4  
34 
34 
33 
5 1  
5 1  

7 
4 
2 
4 
2 
3 

Opi ni o n s  on the conti nuo u s  cooki ng o f  the 7-Da y m enus we re asked 

from the four group s  of v il l ager s ; t hese are given i n  Tab l e  84 . The y  

were asked whet her the y wo uld coo k the 7-Da y m en u  conti nously fo r the 

who le ye a r , if t he y  said t he y  could not , t hen whether the y would cook 

conti nuo usl y fo r the who l e  mont h , a nd i f  they sti ll s a id t he y  coul d 

n o t , whe ther the y could cook for the who l e  wee k .  The resul ts show that 

v illag e r s would cook the men u  con t i nuo u s l y  who l e  week , who le mon t h  and 

whol e  y e a r  on a v erage 1 3 ,  33 and 5 4 %  re spe c ti v el y .  Vi l l ager s could n o t  

cook con t i nousl y f o r  t h e  whole ye a r  dur i ng t he rice  pl ant i ng and 

h arv e sti ng se ason and the y l eft v i l l age fo r wo rki ng i n  to wn . 

Tab l e  84 : The Aver age P e r cent age of  Var ious G roups o f  Vi llagers 
Who Wou l d  Con t i n ue Cooking the 7 Day Menu 
( %  of Peo ple I nterviewed) 

Per iod of  Con t i n uous Cooking 

Whole Whole Whole 
Week Month Y e a r  

T rained peopl e i n terv i e wed at U n i ver s i t y  24 4 9  2 7  
V ill ag e r s  inte r v iewed a t  food par t y  1 5  26 60 
V illager s int e r v iewed a fter f i r st 
d emonst r a t ion 7 1 7  7 6  
V il lager s  int e r v iewed a t  end o f  
i ntroduction 7 3 8  54 
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1 4 . 2 . 4  Cooki ng of Cowpe a Dishe s 

The v i l l ag er s  were a sked the i r  opi nio n  about cooki ng o f  c owp e a  

d ishe s .  Mo st o f  t he vil l ag ers i nd ic ated a t  the end o f  the i ntroduc tion 

of cowpe a d ish e s  that the c o wpe a  d i shes we r e  easy to cook and j ust can 

c ook . Fe w ind icated that some of the d ishes and t he men u we re 

d i f fic ul t to coo k .  The r e su l ts a re shown i n  Tabl e  8 5 .  I t  sho uld b e  

no t ed that the dishe s  that were e as y  to cook a s  i nd ic a t ed b y  l arger 

n umber of villag e r s  were the dish e s  i ntrod uced e ar l ier . 

Table 8 5 : QEi n i on abo ut the Cooking 
( $  of P e o ple I nterviewe d )  

F ried cowpea sprout 
C owpea s prout cu rry 
S teamed sago stu f fed wi t h  cowpe a 
S easoned mashed cowpea 
P umpk i n  and cowp e a  spi c e d  soup 
C owpea a n d  fermen ted fis h  hot sau ce 
S teamed glut i no u s  rice s t u ffed w i th 
c o wpea 
S teaned cowpe a a n d  banboo shoot 
C owpea c urry 
C owpea a n d  pumpk in hot so up 
C owpea and sago pudd ing 

S prouti n g  cowpe a 

o f  Cowpea D i shes 

Just Can 
E asy 

Cook 

70 30 
67 30 
58 4 1  
57 42 
56  44  
60 4 0  

55 45 
28  72 
30 65 
4 1  56 
29  69  

49  4 5  

1 4 . 2 . 5  Number Att end ing Cooki ng Dem on stra tion and Ta ki ng 

Part in t h e  Compe t i tion 

D i f i cul t 

0 
3 
1 
1 
0 
0 

0 
0 
5 
3 
2 

6 

The n um ber of  peo pl e  attend ing the cooki ng demon stra tion are g i v en 

i n  Tabl e  8 6 .  The m.rn be r  of v il l ag er s  who had com e  to the cooki ng 

d emonst r a t i on s  were con si d er ed sati s fac to r y  espe c ia l l y  for the f i r st 

c ooki ng d em on stra t i on . L a rge n um bers of  pe opl e had come to watch t he 

v ideo cooking d em on st r a t i on ( Ba n  Ma ung and Ban Wang Ya wl ) . A l ar g e  

n umber o f  vill agers  i n  the o ther v il l ager s a ttend ed the f i r st l iv e  

c ooki ng d em on stra tion , ho we v er t he n um be r  decl ined in  sub se qu e n t  

d emonstration s .  Th is m a y  b e  due t o  many po ss ible factors i nc l ud ing t he 

fact that the cooki ng d em on strat i o n s  were held in t he mon soon season . 
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Tabl e 8 6 : N u m ber o f  Villagers  Att en d i ng Cooking Demonstration 
a nd Taking Part  in Cook i ng Competi ti on 

Ban Ban 
K oksri Huey 

Tuey 

C ooki n g  Demon s t ration 
Coming to food 
pa rty 1 38 
A ttend i n g  fir s t  
cook i n g  d emon-
str a tion 42  
Atten d i n g  second 
cook ing demon-
s t r ation 34 
A ttend i n g  thi rd 
cooki n g  d emon-
str a t ion 25 

Cooki ng Compe t ition 
F i r st coo k i ng 
compet i t i on 1 2  
S econd cooking 
compe t i t i on 1 3  
Third cooking 
compe t i t i on 1 7  

1 55 

46  

4 2  

4 3  

1 0  

1 4  

1 7  

* Raining  on the d emon s t r a t ion d a y .  

Ban Ban 
P a s an Nong 

P a i  

8 9  1 22 

3 0  7 1  

5 0  82 

4 6  50 

1 1  1 9  

2 1  1 4  

1 1  35 

Ban B a n  
Maung Wang 

Yawl 

1 00 87 

4 0 *  >70 

> 1 00 >50 

> 1 00 >70 

Tot a l  
Number 

6 9 1  

> 2 99 

> 358 

> 3 34 

52 

62 

80 

Vi l l ag er s  normal l y  work h ard in the field s and so were too ti red 

to come o r  otherwi se the y were sati s fied wi th see ing one d emon stration . 

The n um ber o f  v i l ager s who too k  pa rt in  the cooki ng com peti tion was 

about on e third of  t he vil l ag er s  a t t end ing t he cooki ng d emon stra t i o n . 

The to tal n um ber of v i l l agers who took pa r t  i n  the c ooki ng compet i tion 

i ncre a sed in the sub se qu e n t  cooki ng demon stration s .  

1 4 . 2 . 6 Con cl us ion fr om the Ev al uation and Tr ial Sta g e  

Th e  v il l ager s i n  the s ix v il l ag e s  eval ua t ed the 7-Da y m en u  and t h e  

1 1  cowp e a  d ish e s  a s  highl y acce ptabl e .  Th i s  wa s shown by t he h i g h  

p r e feren ce mean sc ore s when the y  j udged t he men us and t he c owp e a  

d ishe s , a nd the high ranki ng c ho ic e  o f  t he c owpe a d ishe s  among t he 

o ther d is h e s  in the d ishe s  cho sen . A h igh pe rcentage o f  v il l ager s a l so 

h ad i nd ic at ed  that t he 7 - D a y  m en u  and t h e  1 1  cowpe a dishe s  wer e  ver y 

e a s y  to c oo k  and t h e y  wo uld find i ng red ien t s  for cooki ng t hem all ye a r  

round and they could con t i n ue t o  c ook t hem for t he i r  fam i l ie s  

t hroug ho ut the ye a r .  The 7-D a y m en u  we re i nt roduced a s  a who l e  d ay 
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food , for the v i l l ager s t o  make t he i r  own c ho i c e  for e a c h  m eal . Th i s  

prov ed to fit i n  wi th the v il lag e r ' s  st yl e o f  food c ho i c e  i t  wa s 

foll'ld t h a t  the re i s  not a pa ttern o f  eating m ea l s for breakfa st , 1 un c h  

o r  d i n n e r  thro ug hout t h e  d ay and t h e  vil l agers d id not u sua l l y  pr e fe r  

t o  eat a c er tai n k i nd o f  d i sh for a partic ul a r  mea l . After the food 

p a r t y ,  l a rge num ber of v i l l ager s a ttend ed the cooki ng d em onstr a t ion . 

Mo st o f  the a ud iences i n  Ban Ko ksr i , Ban Hue y Tuey a nd Ba n  Pa san we r e  

ho use wi v es and yoll'lg g i r l s ,  i n  Ba n Nong P a i  some men were i n c l ud ed . 

The v id e o  at..d i e n ce s  we r e  men , ho usewi v e s and yo ung gi r l s  and we r e  

d o lb l ed i f  th e  n um ber o f  c hildren were i n c l ud ed . One third o f  the 

c ooki n g  d emon str a tion a u d ience s entered the cooki ng com pe t i t ion . The se 

v il l ag e r s  dan on str ated a n  int e r e s t  in the 7 -Da y m enu and the cowpea 

d i she s and wanted to learn the r i g ht method o f  cooki ng and to try the 

c ooki n g  t hemsel v es .  E v en tho ug h the y we re ver y b usy wi th the i r  field  

wor k  a nd were t i red at t h e  end of  the day  a fter wo r ki ng i n  the  field  

for the who l e  day , they st i l l  cam e to the cooki ng d em onstr a t ion . As on  

a v er a g e  4 7  pe o pl e  cam e  to wa tc h  the cooki ng d em onstr a t ion , tti s n um be r  

wa s too l arge for everyo n e  to se e t h e  cooki ng pro pe r l y  a nd partic i pa t e  

i n  the c o o king . As the v ideo cooki ng d em on str at ion had attrac ted a 

l arge n um ber o f  v illag er s inc l ud ing men a nd  children pe rhaps a 

combi n a t ion of a v ideo c oo king d emon str a t ion and cooki ng pr actice a t  

t h e  end m ight b e  m ore u se ful . A l arge n um be r  of  i nterested pe o pl e  

c o ul d  l ea r n  the cooki ng throug h  the vid eo show and the vil l ager s who 

l i ked to l earn more coul d  prac t i c e  at the cooki ng se ssion a fter the 

v id eo sho w .  Vi d eo coo ki ng dem on stration coul d al so b e  shown a t  the 

food pa r t y  as the food p a r t y  had a t tracted the l argest n um be r  o f  

v il l ag er s .  

The introduction o f  the 7 -Day m enu to the vil l agers i n  t he steps 

a c cord i n g  to the s t ages in the ad o ption process pr o v ed ver y u se ful . 

F i rstl y i t  al l o wed the v i l l ag e r s  t ime to consi d e r  a nd ev al uate . I f  the 

v il l a g e r s  were i n tere st ed and l i ked to l ea rn mor e , then the y  had a n  

o pp:>r tun i ty to d o  so by a t t end i n g  the later stage o f  the introduc ti o n . 

Second l y  i t  allowed the v il l ag e r s  who we r e  not wel l  ed uc ated to 

g r ad ua l l y  ab so r b  and l e a r n  the i n form a t i o n , the y m ight not get the 

i n form a t ion cor r e c tl y  a t  the beg inning b ut the y wo uld l ea rn al l at t he 

e nd . Th i rdly i t  gav e  a n  impa c t  and str e n g th for a l l  i n formation  a nd 

g ave the v il l ag e r s  a r e a s surence a s  the i nt r oduc t ion Wq S made i n  a 

s e que n ce o f  vi s i t s , instead of  i n t r oduc i ng onl y o ne tim e a nd nev er 

r e tur n i ng . 
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1 5 .  T H E  E F F E CT O F  T H E  TOTAL INTRODUCTION 

Th e e ffec t  o f  the to tal i ntro d uc ti on wa s fo und by determ i ni ng f i r stl y 

t he number of v i l l ag er s  who cooked cowpe a d ishes , se cond l y  the n um be r s  

o f  the cowpea d ishes cooked b y  the v il l ag e s , third ly the r. umber o f  

v illag e r s  using cowpeas be fore a n d  a fter t h e  Intro d uction , four thl y the 

amoun t o f  cowpeas u sed and final l y  the changes o f  a tti tud e and 

kn owl ed ge of the vill ager s to cowpeas fo r the beg inni ng to the end o f  

t h e  In t r o d uc tion . 

1 5 . 1 T H E  NUM BER OF VI LLA GERS WHO COOKE D THE COW PEA D IS H ES 

The to tal number o f  v i l l agers who cooke d cowpe a d ishe s i n  e ach 

v il l ag e  wa s d eterm i ned from t he n umber of  vil l agers who cooked a t  

v ario us s t ages o f  the In t roduc ti o n . The rate o f  the i ncre ase · i n  the 

n umber s of the v i l l ager s who coo ked cowpe a d ish es was al so d eterm i n ed . 

1 5 . 1 .  1 Th e To tal Number 

Th e number of househo ld e r s  i n  each v i l l ag e  who cooked the c owpe a 

d ishe s a fter vari uo s  spe c fi fied pe riod a r e  given i n  Tab l e  87 . Th e 

n umbe r o f  v il l ag e r s  who cooked a f ter the tra ini ng s a t  Khon Kae n  

un iver s i t y  we re the vil l ag er s  who ac ted as the group d is c u s s i c n  l e ad er s  

a nd the c on tac t pe r son fo r the pro j ec t .  From the resu l ts i t  has been 

shown that there were con sid erab l e  n umber s of v il l ager s  who cooked the 

c owpe a d ishes pr i o r  to the sta r t  o f  the foo d  pa rti e s  pr esumab l y  the y  

h ave had t he info rm ati on from the t r a i ned pe opl e .  Al tho ug h  the cowpea 

seed s were not d is tr ib ut ed at that time i t  i s  pre sum ed t ha t  the 

v il l ag e r s had used the i r own seed s .  

A f ter the food pa r t y , howe v er more v il l ag e r s  had c ooked c owpe a 

d ishe s and on average there we re 25 ho useho ld ers pe r v il l age , and 1 4 9  

ho useho lders i n  s i x  vi l l agers who h ad cooked t he cowpe a d ishes . Th e 

n umber s were en courag i ngl y h i g h . And a fter the sub se quen t cooki ng 

d emon stration s  as shown i n  Tab l e  87 ,  the n um ber s h ad r e ached the 

h i ghest pe ak two wee ks a f ter the end  of  the In troduc tion . It was shown 

t hat ther e  we re s t i l l  signi ficant n umber s of v il l agers who cooked t he 

c owpe a d i sh e s  wh en sur v e y  was done i n  the s i x  vil l ag es . 



2 4 2  

Tabl e 8 7 :  N umber of  H ou seho l d s  Cook i ng Cowpe as During the 
D ifferent Per iod s of Introduct ion 

Introd u c tion Mod el 
I II I I I  

B an Ban Ban Ban Ban Ban Total  

A fter t r a i ning 
Be fore f ood J:a r t y  
A fter foo d  part y 
A fter f i r st d emonstrat i o n  

A fter second demon strati on 

A fter t h i r d  demon strat i on 

K oksri Huey  P a s a n  Nong Maung Wang 

1 0  
1 2  
23  
1 5  
( 1 2 * )  
1 7  
( 1 3 )  
1 2  
( 7 ) 

Tuey Pai Yawl 

1 0  2 
6 1 

2 3  1 3  
1 0  24 
( 1 0 )  ( 1 1 )  
1 8  25  
( 1 4 )  ( 2 1 ) 
1 7  1 1  
( 1 7 )  ( 1 1 )  

2 1 0  
5 8 

28 3 9  
36 1 7  
( 1 9 )  
40 4 0  
( 1 4 )  
36 4 0  
( 35 )  

9 
3 

2 3  
1 0  

2 1  

1 5  

4 3  
3 5  

1 49 
1 1 2 

1 6 1 

1 3 1  

Two weeks after end of 
i n troduc t ion 2 9  36 25 45 69  30 . 2 34 

Two mon t h s  aft e r  end of 
i n trod u c t ion 

Total no . ** coo king 
1 8  

1 36 
25 9 

1 45 1 1 0 
32 8 

224 2 3 1  
6 9 8  

1 1 7 1 06 1  

*Number in bra ckets i s  th e number o f  v i l l agers who cooked for the 
cooking d emon str a t ion .  

** Some were the same peo ple 
D i fferen c e  between mod e l  I ,  II 
D i ffe r e n ce between mod e l  I I , I I I  
D i fference  between mod e l  I ,  III 

XXX ( si gni ficant at 5 %  level )  
XXX ( s i gnific ant at 5 %  l evel ) 
XXX ( signi f i cant at 5 %  l ev el )  

Th e number o f  hou seho ld s g rad ual l y  incre ased reachi ng a max im um 

t wo  wee ks after t he end o f  the Introduc tion but then decre ased t wo 

months a fter the end of the Introduction . It  sho ul d be no ted that 

COW'pe a s e ed s  we re not d is tr ibuted to the v illag e r s  after t he 

Introd uc tion . The vil l agers who cooked cowpe a d ishes i n  the fe w m onths 

a fter the Introduction we re pre sumed to h ave their own seed s o r  some 

r emained from t he d is t r i b ution . Th is wo uld pr e v ent the v il lager s from 

c a ryi ng on the cooki ng o f  the cowp e a  d ishe s and so the n um ber o f  

v il l ag e r s  who c ooked d ec l ined . The num ber o f  ho useho ld er s who c oo ked 

c owpe a  d ishes were var i ed from v i l l age to v il l age . Ban Ma ung gen er a l l y  

h ad the highest n umber cooki ng a t  al l stag e s , fo l lowed b y  Ban Nong Pa i .  

The diffe rence s  bet ween v i l l ages m a y  hav e been caused b y  the amoun t o f  

cowpe a s  d is tr ib ut ed a s  wel l  as the s i ze o f  t he vil l age and the met hod 

o f  intr o d uc tion . The n um ber of pe opl e  rece i v ing c owpe as varied as 

shoW'l i n  Tabl e 8 8 . 
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Table 88 : Number of  Peopl e  Who R e ce i v ed Cowpea Seeds 

I ntrod u c t ion Model 

I II I I I  

Ban B a n  Ban B a n  Ban Ban 
K oksr i  H ue y  P as a n  Non g  Maun g Wang Total  

T ue y  P a i  Yawl 

At tra i n i n g  1 0  1 4  2 2 1 0  9 47 
At food pa rty 23 40 1 3  34 39 25 1 74 
A t  fi r s t  d emon s t r a t ion 1 4  1 1  2 3  32 1 7  1 0  1 07 
At second d emon s tration 1 8  1 8 2 6  30 4 0  2 4  1 56 
At  thi r d  d emon s t r at ion 1 0  1 7  1 0  40 4 0  1 5  1 32 
At  last compet i t i on 1 1  2 1  1 5  35 4 1  1 4  1 37 

TOTAL 8 6  1 2 1  8 9  1 73 1 8 7 97 7 5 3  

Th e d iffe ren ce i n  the n un ber o f  hou seho ld er s who c oo ked c owpe a  

b et�en v il lag e s  a l so  d e pend ed on the number o f  pe opl e i n  the vil l age , 

t he a v ai l ab il i t y o f  the c owpe a se ed s i n  the v il l ages , t he n um ber o f  

pe opl e r e ce iv i ng cowpe a se ed s ,  the nunber of  pe opl e who came to ob se r v e  

t he d emon strat i on . Howe v er the m ost im po rtant facto r  wa s seen to be 

t he met ho d of i nt roduc ti o n . It w a s  fo un d that there we re h i ghl y 

s igni f ic ant d iffe rence s  i n  the num ber of ho useho ld ers who cooked cowpe a 

d ishe s a t  d iffe rent  pe r i o d s  i n  the v il l ag e s  i n  Mo del I to v i l l ag e s  i n  

Model I I  and v i l l ages i n  Model I to vil l ages i n  Model I I I  and al so 

v illag e i n  Mo d el II to v i l l ag e  i n  Model I I I  ( us i ng Ch i s qu a re t e st ) . 

1 5 . 1 .  2 The Rate o f  In crease o f  the Num ber s of  Househo ld s 

Who Gooked Th e  Cowpe a Di she s 

The av erage acc umul a t ed n um ber of ho useho ld s who had c ooked t he 

d ishes tog et her wi th the a v erage ra tes o f  i ncre a se o f  n um ber of  

househo ld s pe r  wee k  pe r v i l l ag e  fo r t he s ix v il l ages a re g iv en i n  

F i gu r e  20 and Tab l e  8 9 .  

From the re sul ts i t  was fo und that the ra t e  o f  i ncrease i n  t he 

n umber o f  househo ld s  who had c ooked the cowpe a d ishes was highest 

d ur i ng t he wee ks 3 and 4 ( cooki ng a fter the food pa rty)  wh ich wa s 22 

househo ld s pe r  week pe r v il l ag e . The i ncrease i n  t he n um ber o f  
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ho useho ld s  dur i ng the o ther weeks remained static at appro x im,tel y 5-6 

ho useho ld s pe r  week pe r v illag e exce pt week 1 0 .  I n  Ba n  Nong P a i and 

Ba n Ma un g ther e  were higher rat e s  of i ncre ase tha n  the other v il l ages . 

N o .  Househo ld er s  
A = Ba n Koksr i 

B = Ba n Hue y  Tue y  

c = Ba n Pa s an 

D = Ba n Nong P a i  

E = Ba n Ma ung 

F = Ba n Wang Yawl 

2 . 0  4.0 e .o 8.0 1 0.0 1 2 .0 

Introduc tion Weeks 

Fi g ure 20 :  Acc um ul ated Number o f  Vi l l ager s who Cooked Cowpe a Di shes 

Tab l e  8 9 :  T h e  Av erage Accumul ated and t h e  Av erage Rat e of  Incre a s e  
i n  the Number o f  Househ o l d s  Wh o  H ad Cooked the Cowpea 
D i she s for the S i x  Vi l l ages 

F or Si x V i ll a g e s  P e r  V i l l ag e  

Total I ncre a s e  Rate o f  Rate o f  Inc r e a s e  
Week i n  Accum u l ated ( Househo l d )  I n c rease ( Househo ld/week 
I ntrod u c tion ( H ouseho l d )  ( H ouseh o ld / v i l l age)  

/week ) 

2 �3 
3 78 35 35 5 . 8  
� 212 1 3 4 1 34 22 . 3  
6 268 56 28 4 . 7 
8 333 65  33  5 . 5 

1 0  363 30 1 5  2 . 5 
1 2  438 75 3 8  6 . 3  
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1 5 . 2  T HE CCW PE A  D ISH ES COOKE D BY THE VI LLA GE R S  

K i nd s  of  cowpe a d ishe s  a n d  t h e  fr e quen c i e s  o f  c ooki ng them we re 

d eterm i n ed fi r st l y ,  by i nterv iewi ng v i l l ag er s  who had recei ved cowpe a 

seed s dur i ng d i ffe rent pe riods o f  the In troduc ti on , se cond ly b y  

i nterv i e wi ng  e v e r y  ho useho ld a t  t he end o f  the Introduc tion . Th e 

r e sul ts a re giv en in  Tab l e  9 0 .  

The v il l ager s had cooked a l l  the 1 1  cowp e a  d ish es wh i c h  h ad been 

d emon stra t ed . However , besid es t hese d ishes , t he vil l ager s had a l so 

c ooked other d ishes  wi th cowpe as . Eac h  cowpea d ish had been introd uced 

to the v i l l ager s at diffe rent times  there fo re ,  the number of t imes that 

t he dishes  had been cooked were not can pa rab l e  eg . fr i ed c owpe a 

sprout s , c owpea sprout cur r y  and steamed sago stu ffed wi th cowp e as were 

i ntroduced dur i ng the beg inni ng of the In trod uc tion and the f i r st 

cooking d emon str a tion . Th e other d ishes , 4 d ishe s a t  a time , we re 

i ntrod uced dur i ng the se cond and t he thi rd cooki ng d emon st r a ti on s .  In 

spi teof t hi s , s t e amed gl ut i nous r i ce st uffed wi th cowpe as and · c owpe a  

fe rmen t ed fish ho t sauce were cooked more freque n tl y .  Th i s  may b e  d ue 

to the fa c t  that these two d ishes we r e  mod if ied from canmon d ishe s  

e aten b y  the vil l ag ers . 

Fur thermore , i t  was ob se rv ed t hat som e d ish e s  we r e  c ooked at the 

b eginn i ng of the Intro d uc tion be fo re they had been demon strated e . g .  

pumpki n and cowp e as spi c ed so up wh i c h  was not real l y  a common d ish . 

This  sho ws that t he vil l ag ers we r e  keen and i nterested i n  the men us ; 

these d i sh es , a l tho ugh t h e y  had n o t  been d emon st r a t ed , we re shown i n  

the pho to g ra ph o f  the 7 - D a y  men u wh ic h was on d i s p l ay a t  Khon Kaen 

Univer si ty and a t  the foo d  pa rty . 

The o ther cowpea d ishes i . e .  d ishes wh ich we re no t i n  t he 7 -Da y  

menu , wh ich had been coo ked we re c owpe as i n  s yr up , raw c owpe a spr o ut s  

a nd cowpe as stuf fed i n  gl uti nous do ugh there we r e  trad i ti onal d ishe s 

wh ich used other l egune seed s i n st e ad of cowpe as . Th e to tal m.lll ber o f  

cowpe a d i shes coo ked we r e  4 4 23 , a n d  tho se i ntrod uced i n  the 7-D a y  men u  

we re coo ked 4 1 92 times . 
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Tabl e 9 0 :  Cowpea Di shes Cooked by V i l l ager s  During the I n t roduction 
and at the End of I nt rod u c t ion 
( Number of Times Di shes Cooked ) 

A t the A f ter 2 Weeks 2 Months Total 
B eginn i n g  of Cook ing After A f t e r  
I ntrod,u Q tion D e monstr: a t ion I n t roduct i on I n t r od ucti on 

Cowpe a D i shes 
F r i ed cowpea sprouts 
C owpea s prout c u rr y* 
Steamed sago s t u f fed 

w i th cowp e as* 
Seasoned mashed cowpeas 
Pumpk i n  and cowpeas 

s p i ced soup* 
C owp e a  and fe rmented 

f i sh hot sa uce 
Steamed glut i nous 

r i c e  stu f f e d  with 

203 
1 06 
78 

8 
1 3  

cowpeas* 66 
Steamed cowpeas and 

bamboo shoot 1 1  
C owp e a  curry* 1 
C ot.p e a s  and pum pkin 

ho t soup 
C owpe a a nd sago 

pudd ing* 8 
T o ta l *  494 
Other D i shes U s i ng Cowpea 
Cowpeas in syrup 38 
C owpea s tuffe d i n  

gl u t inous r i ce dough 5 
C owpea puddi ng 4 
Raw c owpea spr o u t s  14 
Cowpea b amooo shoot 

s o u p  2 
Cowp e a  sal ad 
Seasoned grated 

bamboo shoot soup 
and cowpeas 4 

C owpea m u shroom 
mashed 

R aw c owpea pod s 1 
Cowpea sweet paste 1 
Fried co wpeas 2 
Total 72 

TOTAL COWPEA DISHES 566 
Com p e t ition d i shes 

245 
1 62 
297 
330 
379 
4 1 3  

4 2 1  
1 54 
1 67 
1 56 
1 82 

2 906 

24 

2 
3 
8 

37 

2943 

1 1 2 
56 
57 
31 
49 
45 

155 
33 
21 
18 
98 

675 

4 4  

1 4  
1 
8 

2 

69 

744 

14  

7 
5 
5 

7 

56 
3 
2 

1 8  
1 17 

38 

12 

53  

1 70 

574 ( 2 )  
324 ( 7 )  
4 3 9 ( 4 )  
366 ( 6 )  
4 4 1  ( 5 )  

478 ( 3 )  

698 ( 1 )  
20 1 (  9 )  
1 92 (  1 0 )  
1 74 (1 1 )  
306 ( 8 )  

4 1 92 

1 4 4 ( 1 2 )  

22 ( 1 4  ) 
8 (  1 5 )  

42 ( 1 3 ) 
3 
3 

4 ( ,  6 )  
, 
, 
, 
2 

231 

4 423 

F i gures i n  parent he�is a r e  the ranking number of the most freque nt l y  cooked d ish to 
t he lowe s t  fre qu e ncy of cooking of the cowpea d i sh . 
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Compa ri son can b e  mad e bet ween v i l l ag e s  and between the model s o f  

I ntro d u c tion . The resu l ts i n  Tab l e  9 1  show t hat the total times 

v illager s cooke d co�e a d i shes were 280� fo r mod el II ( Ba n  Pa san and 

Ban Non g  Pa i )  as com pa red to 7 9 7 and 8 1 1 r e spe ctivel y for Mod el I ( Ba n  

Koks r i a nd Pa n  Hue y Tue y) and Hodel I I I  ( Ba n  Ma ung a nd Ba n  Wang Ya wl ) . 

T able 9 1 : Househo lder s Cooki ng Cowpe a  Dishes , from 
the Beg i n n i ng of t h e  Int rod ucti on to Two Months A fter 
the In t r oduction 

I ntro d u c tion Mo d el 
I II I I I  

Ban Ban Ban Ban Ban Ban 
K oksr i Huey Tu e y  Pas a n  Non g P a i  M aung Wang Yawl 

( Total Numbe r o f  Times ) 

1 1  cowpe a  d ishes 3 1 6  � 0 5  1 256 1 � 57 553 1 95 
i n  the men u 

O t h e r  dishe s 33 4 3  1 7  74 33 30 
u s i ng cowpeas 

T otal 
V i ll a g e  349 4 4 8  1 273  1 5 31  5 8 6  225 

M odel 797 2804 8 1 1 

Model I ( com pe t i tion fo r best d ishe s ) , showed no d iffe ren ce from 

Model I I I  ( Cooki ng a t  home) fo r the " to ta l "  num ber o f  times  o f  cooki ng 

t he d ish e s . However , t he d i ffe ren ce s  bet ween the to tal s fo r the t wo  

v ill ag e s  was gre ater i n  Mo del II I .  Ba n Ma ung had a higher to tal t han 

the vil l ages in Mod el I .  Th is ma y be d ue to a l arger n um ber o f  

v ill ager s in  Ba n  Maun g who cam e to see the vid eo cooki ng d emon stra tion 

a nd so a l arger n um ber of  v il l ager s rece i v i ng cowpea seed r e sul ti ng i n  

the highe r  to tal n umber o f  times vil l ager s cooked cowp e a  d ish es . 

Ho we v e r , Mod el I I  wa s by far t he most su cce ssful Mod el h a v i ng more than 

t wice the n umber of the o ther mod el s .  

I t  was a l so found that the v il l ag e r s i n  Ba n Pa san and Ba n  Nong P a i  

h ad coo ked more fr e quen tl y a fter the coo ki ng d emon strati,on t han t he 

o ther v i l l ager s ( 72 6  ti m e s  for Ba n Pa s an and 4 4 6  tim es fo r Ba n  Non g  

Pa i )  • Th is wa s due t o  the e ffe c t  o f  " com peti ti on for b e st cook" . 
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Vill ag e r s  com pe t ed wi th each o ther on the n um ber o f  tim es they c ooked 

t he d is h e s . Vi l l agers in Ba n  Ma ung al so cooked t he 1 1  cowpea d ishes 

more o ft en (2 1 3 ) , than Ba n Ko ksr i  ( 8 7 ) and Ba n Hue y  Tue y ( 1 80 ) . Wh en 

compa r i ng the mod el s ,  i t  was fo und that the thr e e  model s we re 

s igni f i c antl y d i ffe rent from e a c h  other b ut there were al so si gni ficant 

d iffe ren ces bet we en the v ill ages in each Model a fter the cooki ng 

d emon stra tion ( Apend ix 1 6  ) .  

The n um ber of times the d ishe s we re cooked was anal ysed to f i nd i f  

t hese we r e  cause b y  the num ber o f  ho useho ld s pa rti c i pa t i ng o r  the 

n umber of times t he d ishes we re cooked by each ho useho ld . Tab l e  9 2 
shows t he averag e  number o f  times a ho useho ld cooked the c owpea d ishes 

wi thi n a v il l ag e : ( A )  dur i ng t wo wee ks after the demon strati on ; ( B )  

t he pe r io d  from the beginn i ng o f  t h e  In trod uction t o  the e n d  o f  the 

I ntrod uc tion . Again  the v il l ag e s  i n  Mo d el II , Ba n Pa s an and Ban Non g  

P a i  had h i gher cooki ng times pe r househo ld than Mod el s I and Il l .  

Model I was sl i g ht l y  h i g her than Mod el I l l '  c on fi rm i ng t hat the hi gher 

to tal i n  Model I l l  was caused b y  the higher mrnbe r  taki ng pa rt i n  Ba n 

M a l11g .  The r e su l ts sho w the e ffe c t  o f  the method used a fter the 

c ooki ng d em on stration to en cour a g e  the v i l l ager s to cook i n  thei r 

homes . I t  was c on clud ed that the Model II c orn pe t i  tion for best cook 

h ad more v i l l ager s cooki ng more o ft en than Mod el I com pe t i ti on fo r best 

d ish ,  a nd compet i tion fo r best d ish than cooki ng a t  home . 

Tabl e 9 2 :  Th e Av erage Frequ e n cy of Cowpea D i shes Cooked by 

B a n  B a n  Ban B a n  Ban B a n  
K oksr i H uey Pas an Nong Maung Wang 

T uey P a i  Yawl 

A .  m· TI M E  PERIOD AFTER COOKING DEMONSTRATION 

Total n umber of t imes the 
c owpea d i shes were 
cooked . 87 1 50 726 446  2 1 3  7 7  

Total n u mber o f  house-
hold e r s who cooked 
co wpea d ishes 44 45  60 1 1 2 97 4 6  

N umber o f  times 
cooked by a household 2 . 0  3 . 3  1 2 . 1 4 . 0  2 . 2  1 . 7  

B .  TOTA L  P ERIOD FROM THE BEGINNING OF INTRODUCTION TO THE TWO 
M ONTHS AFTER THE EN D OF I NTRODUCTION 

T otal n u m ber of t i mes 
t h e  cowpe a  d ishes w ere 
c o oked 3 4 9  4 48 1273 1 5 3 1  586 225 

T otal n u mber of 
househ o l d er s  who cooked 
cowpea d ishes 136  1 45 1 1 0  224 231  1 1 7 

N umber o f  times 
cooked by a household 2 . 6 3 . 0  1 1 . 6 6 . 8  2 . 5  1 . 9 
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1 5 .  3 AM OUNT OF CCWPE AS EATEN BEFORE A ND AFTE R IN TRODUCTION 

As i t  w a s  found t hat none of the ho useho ld s  had c ooked or e aten 

c owpea d ur ing the l ast t wo wee ks be fore the In troduction and fe w o f  .the 

v i l l ag e r s  had c ooked the cowpe a d ishe s when the y we re i nt erv iewe d  a t  

the food pa rty , i t - was pre sumed t hat cowp e a  seed s were no t av ail ab l e to 

m o st o f  t he vil l ag e r s  to cook the trad itional d ishes u sing l egumes , 

e . g .  b o i l ed  i n  s yr up , d ur i ng t he pe riod prior to the In troduc tion . 

Cowpe a seed s we re onl y av ailab l e  to them a fter the Introd uc tion . Th e 

to tal qua nti ty o f  cowpeas g iven to the vil l ages i n  the s i x  v il l ag e s  a t  

d i ffe r e n t  period s o f  i ntroduction is  shown i n  Tab l e  93 . 

The vil l ag er s  i n  Ba n Ko ksri , Ba n Hue y  Tue y ,  Ba n Ma un g  a nd Ba n Wa ng 

Y a wl re ceived n e arly the same am ount of cowpe a seed ,on average about 

4 00 g .  pe r hou se ho ld . B a n  Pas a n  and Ba n Non g  P a i  r ece i v ed ab o ut 6 5 0  

g .  pe r  ho useho ld , t his was to pro v id e  en ough seed for the v il l ag e r s i n  

t h ese two vil l ag e s  to r e pe at the c ooki ng i n  prepa r i ng for t he cooki ng 

c ompe t i tion fo r b est cook . In the beginn i ng of  the Introduction , e ac h  

v illager in each v il l ag e  rece i v ed e qual amounts o f  cowpe a seed s b ut 

a fter the c ooki ng d emon stration , v il l ag e r s  i n  Ba n Pasan and Ba n  Nong 

Pa i r e c e i v ed a n  add itional amoun t . 

G i v en  i n  Tab l e  9 3 , i s  the amoun t o f  cowpe as the v i l l ager s i n  the 

s i x  vi l l ages u sed i n  the i r  cooki ng at di ffe rent pe riod s .  Com pa r i ng the 

a v erag e amoun t o f  cowp e a  rece i v ed per ho useho ld and used pe r ho useho ld 

( Tab l e  93 ) i t  is  noted t hat al l v il l ag e r s exce pt Ba n Wa ng Yawl h ad used 

m ore cowp e a  seed t h an had been gi v en to them . It was i n fo rm ed that the 

v illag e r s  in Ba n Pasan who ent ered the com peti tion boug ht c owpe a seed 

from the other v i l l agers who grew c owpe as . So the vil l ag e r s  al so h ad 

u sed other cowpe a seed s besid e  the seed s they we re given . Th ese we re 

grown by the vil l ager s by planti ng the i r  own seed s a t  the beg inni ng of 

t he In troduction . 

V i l lager s i n  Ba n Pasan and Ba n  Nong P a i  used more cowp e a  seed s 

t han the o ther v il l ag er s ,  a fter the fir st cooki ng d emon stra tion . 

V i llage r s  in Ba n Wang Ya wl u sed l ess c owpe a  seed s t han t he o ther 

v illag er s .  On a v erage e ach vil l age u sed 85 kg of cowpe a seed d ur i ng 

t he tim e  from the beginni ng o f  the Introd uction to two mon ths a fter the 

end of the Introduction . The a v e rage u sed per ho useho ld was 0 . 5 kg 

wi th the hi ghe st amoun t in Ban Pa s an , a nd the nex t highes,t in Ba n Nong 

P a i .  
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Tabl e  9 3 :  Quantity o f  Cowpea Seed G i v en and Used for Coo k i ng 
( in Ki l o grCI!Is ) 

A .  CG/P E A  GIVEN 

Total cowpea 
g i v en ( kg )  

H ouseho l d , no . 

Average cowpe a /  
ho usehold ( kg) 

B .  CCMP E A  USED 

After t raini ng 
After food part y  
After f i r st 

de m onstr a t i on 
A fter sec o nd 

d e monstr a t i on 
A fter t h i rd 

d e m on strat i on 
Two we ek s  after 

of  int rod uction 
Two mont h s  

a fter end o f  
introduction 

Total used 

Total N o .  of  
house h o l d s  

Ban 
K oksr i 

37 . 54 

86  

0 . 44 

7 . 6  
4 . 4  

4 . 6  

6 . 4  

4 . 6  

1 5 . 7  

1 . 8 

45 . 1 

1 3 6 

Av erage co wpea u s e d /  
ho usehold 0 . 33 

Ban 
H ue y  
Tuey 

Ban B a n  Ban B a n  Mean 
P asan Non g Maung Wang 

P a i  Yawl 

47 . 7 1 57 . 69 1 1 2 . 64 7 9 . 27  4 3 . 1 4  

1 2 1  8 9  1 73 1 87 97 

0 . 39 0 . 65 0 . 65 0 . 42 0 . 44 

9 . 8 1 . 5 
4 . 9 2 . 3  

3 . 4  1 5 . 7 

6 . 5  37 . 4  

7 . 1  1 9 . 5  

1 6 . 4  1 8 . 6  

1 3 . 0  9 . 8 

6 1 . 1  1 04 . 8  

1 45 1 1 0 

0 . 42 0 .  95 

0 . 8  
3 . 5  

1 2 . 2  

2 7 . 0  

42 . 4  

3 1 . 9  

1 4 . 0  

6 .  1 
7 . 4  

6 . 4  

1 7 . 6  

1 5 . 5  

2 3 . 8  

4 . 9  

4 . 4 
6 . 5 

2 . �  

4 . 9  

2 .  1 

1 0 . 8  

2 . 6  

1 3 1 . 6 8 1 . 7  3 8 . 3  77 . 1  

224 2 3 1 1 1 7 1 6 1 

0 .  59 0 .  35 0 . 3 1  0 . 48 

When compa ring the c owpeas for each �b del of  the Introd uc tion , i n  

Table 9 3 , the v il l ages i n  �o d el I I  ( Ba n  Pa san and Ba n Nong Pa i )  used 

more cowp e a  seed s than vil l ages i n  Model I ( Ba n  Koksr i ,  Ba n Hue y Tue y )  

a nd vil l ag es i n  Mod el I l l  ( Ba n  Ma ung and Ban Wa ng Ya wl ) . Th e 

accumul ated d at a  o f  the qua nti ti e s  of  cowp e a  seed s ( kg )  used a re shown 

in Fi gure 21 . From Fi gure 2 1  i t  can b e  seen that the acc umul ati v e  

c urv es a re gen eral l y  s i gmoid wi th the s l o w  rate o f  i ncre a�e dur i ng the 

fi rst wee k ,  the rate  accel erated d ur i ng the second week and therea fter 

the cur v es fl att en ed out . 
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A = Ban Ko ksr i 

B = Ban Hue y Tue y  

c = B a n  Pa s  a n  

D = Ba n Nong P a i 

E = Ba n Ma ung 

F = Ba n Wang Ya wl 

Fi g ure 21 : Accum ul ated Qua nti ti e s  o f  Co wp e as Used By Vi l l agers  i n  

S i x  vi l l ages . 

Th e  a c c unul ati ve c urves re ach h i g he r  for Ba n Pa san and Ba n Nong 

P a i  than o ther v i l l ages . Thi s  r e fl ec ts the Mod el u sed fo r the 

I n troduc tion wi th Ba n  Pasan and Ba n  Nong P a i be i ng �lod el II . Fo r Ba n  

M a ung , t he acc um ul at i v e  c ur v e  w a s  al so higher than the o ther thr ee 

v illag e s . Th i s  was due to the l arge n un ber o f  v il l ag er s  who cooked t he 

c o�e a  d ishes . F o r  Ba n  Koksr i ,  Ban Hue y Tue y  and Ba n  W a ng Ya wl , t he 

a ccunul ati ve c urves a re lowe r a nd the r a tes o f  i ncrease we re 

a pprox imatel y c on stant at about 3 kg pe r week pe r v i l l age . Howe v er 

a fter the week t we l ve t here wa s l i ttl e i ncre ase i n  the am ount o f  

c owpe as u sed fo r al l v i l l ages . Th i s  i s  pro b ab l y  b ecause c owpe a seeed s 

we re not given t o  v il l ag er s  and t here wa s lim i ted pmoun t o f  cowp e a 

s e ed s  av a i l abl e i n  vil l ag e s . 
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1 5 . 4  KN OW LEDGE A ND ATTIT UDE TO COW PE AS AT THE BEGINN IN G  OF THE 

I N TRODUC TI ON AND AT THE END OF THE IN TRODUC TION 

A gro up o f  

In tro d  u c  tion and 

vil l agers 

t� we e ks 

and atti tudes to cowpe a s . 

we r e  i nt erv iewed o n e  we e k  be fore t he 

after the In t roduc tion on the i r  knowl ed ge 

1 5 . 4 . 1 Knowl ed ge o f  Cowpe as 

Vi l l ag ers we re i nterv i e wed a t  the beg i nni ng of t he Introduc tion 

f i rst l y  on  the i r  g eneral k n owl ed g e of c owpe as , se cond l y  on the i r  

knowl ed ge of  growi ng cowpe as and t h i rd l y  o n  the i r  knowl ed ge o f  c oo ki ng 

cowpe as . At the end of t h e  Introduc ti on the v i l l ager s we re i nt erv i e wed 

again . 

On the gen eral knowl ed ge o f  cowpeas i t  was fo und t hat a l l  o f  the · 

g ro up d is c uss ion l ead er s i n  Ba n  Koksr i and Ba n  Maung , a nd the contact 

pe rson s i n  Ban Pasan , a nd Ba n  Nong Pa i h ad kn o wn  the c owpe a  be ro re t he 

I n troduc tion . Only 9% o f  the gro up d isc uss ion l ead ers i n  Ba n  Hue y  Tue y  

and 5 6 %  i n  Ba n  Wa ng Ya wl h ad  kn o wn the cowpe a s . Fo r b o th gro ups , fe w 

o f  them had grown cowpe as except t he gro up d isc u ssion l ead er i n  Ba n 

Koksr i .  The t wo contac t pe r so n s  i n  Ba n  Pa san i nd icated t hat they u sed 

to gro w c owpe a s  fo r the Cr o ppi ng Sy s t em Proj ec t .  Exc e pt for the g ro up 

d iscuss ion lead ers i n  Ba n  Koksr i and Ba n Ma un g a nd the contac t pe r son 

i n  Ban Pa san , v ery fe w had ever e at en c owpe a s  be fo re . 

The average pe rcentag e o f  v il l ag e r s  who h ad known , had grown a nd 

h ad ev er eaten cowpea b e fo re the I n troduc tion we re 6 0 % ,  28% and 4 4 %  

r e spe c ti v el y .  A l a rger n umber o f  v il l ag e r s  i n  Ba n Ko ksr i ,  Ba n Pasan , 

Ban Nong Pai and Ban �1a ung had known , g rown and eat en cowpe as than i n  

B a n  Hue y Tue y a n d  Ba n  Wang Ya wl . Af ter the e n d  o f  In troduc ti on i t  wa s 

fo ll1d t h at an a v erage 9 9 %  of  v i l l ager s knew cowpe a ,  66 % we re gro wi ng or  

h ad gro wn cowpe as and 9 8 % had been e at i ng cowpe as . When com pa r i ng t he 

r e sul ts before the In troduction and a fter the I n t roduc ti on , t he y  we re 

fo und to be highl y signi f i c ant d i ffe rent from e ach o the r ( Ap pend ix 1 6  

( 1 60 ) ) . Vi l l ag ers i n  Ba n Had a nd Ba n Jod e  were al so i nterv iewed as 

c ontro l s  fo r c om pa rison . The 7-Day m en u  and the cowpe as had n o t  been 

i ntroduc ed to t he se vil l ag es . It was fo und that 8 0 %  of  v i l l ager s i n  

bo th Ba n Had a nd Ba n Jo d e  knew c owpe a but onl y 3 1 % had g rown cowpea and 

6 1 % had eaten cowpe a .  Th e se two v il l ag e s  we re the vil l ag e s  in the 

Croppi ng Sys t em Proj e c t  wher e  red cowpe a and local cowpea had been 
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i ntrod uced . Coo ki ng d em on stra t i on o f  the u se  o f  c owpeas h ad been 

performed in  the se v il l ag e s  in the pa st . 

At the beg inni ng o f  the Introduc ti o n  i t  was found that al l o f  the 

g roup d i s c uss ion l e ad er s  and con tac t pe r so n s who h ad gro wn  c owpe as knew 

that cowpea we re e asy to g row. An average of 25 % of v il l ag er s  s a id 

c owpe a w e re eas y to grow . Th is n um ber r e pr e senti ng 8 9 %  o f  the 

v il l ag e r s  who had grown cowpe as . At the end of  the Introduc ti o n , a n  

averag e  o f  65 �  of v i l l ag er s  sa id cowpe as w a s  e a s y  to grow , thi s  n um ber 

r e pr e se n t ed 98 % of the v i l l ager s who had g rown cowpeas . It can be seen 

that the e ffec t  o f  the Int roduc tion has i n creas i ng and en courag i ng the 

v illag e r s  to g ro w  m ore c owpe as . As som e o f  the vil l ager s had a l r e ad y  

known t hat cowpe a was e a s y  to gro w .  An av erage o f  3 1 %  of v il l ag er s in  

the con t r o l  vil l ag es kn e w  that cowpeas we r e  easy to g row.  Th i s  n um be r  

r e pre se n t ed al l o f  the v il l agers who had g ro wn  cowpe as . 

Be fore the In t r o d uc ti on - on a v e rage the group d iscuss ion l ead er s ,  

the con t a c t  � r son s and t h e  vil l ag e r s  kn e w  onl y  7 d ishe s  i n  whi c h  

c owpe a s  could b e  c ooked . Af ter the Introduc tion , t h e  knowl ed ge o f  

cooki ng cowpe as i n creased , the v i l l ager s knew t h a t  cowpe as c ould be 

cooked i nto 1 4  d i shes . The vill agers i n  the contro l v i l l ages kn ew 9 

d ishes . Be fore the In troducti o n , 5 dishes  we re i nd icated by the g roup 

d iscuss ion lead er s  and c ontact pe r son s ,  n amel y ,  steamed sago s t u ffed 

wi th cowpe as , se asoned m ashed cowpe as , c owpe a and fe rmen ted fish ho t 

s a uce , steamed gl uti nous r i ce st uffed wi th cowpe as , steam ed cowpe a s  and 

bamboo shoo t .  And onl y 2 d ish e s  we re men ti oned b y  the gro up of  

v illag e r s ,  namel y fr i ed c owpea sprout s and  steam ed gluti nous r i ce 

s tuffed wi th cowp e as .  Th e group d isc u ss ion l ead e r s  and the c ontac t 

pe rson s knew m ore d ishe s  i n  the In troduc tion than the g ro up o f  

v il l ag e r s ,  but i n  fac t  e ach d ish wa s m en t i oned on l y  b y  o n e  pe r son . 

A f ter the Introd uc tion , howe ver , all o f  the introduced c owpe a d i sh es , 

we re known by the group o f  v il l ager s .  

For the o ther cowp e a  dish e s : Co wp e a  i n  s yr up , c owpe a stuffe d  i n  

g l uti nous rice d o ugh , c owpea sal ad and o ther miscel l an eous d ishe s  we re 

stated by the vil l ager s , b o th be fo re a nd a fter the i ntrod uc ti on . 

The control g ro up of  vil l ager s ,  ho we v er had menti on ed s t e am ed 

cowpe as i n  gluti nous r i c e  dough and m i sce l l an eous cowp e a  d ishe s .  I n  

c oncl u s ion be fo r e  the In t roduc tion of  the cowpe a d ishe s  v i l l ager s knew 

o n l y  a fe w d ishe s  i n  wh ic h cowpea could b e  util i zed . The.se dish e s  were 

the tr ad i tional d ishe s in whic h they hav e been u si ng othe r k i nd s  o f  

l eg um e s  a s  we l l .  After the In trod uc ti o n  howe v er , the v il l ag e r s h ad  
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l earned a greater v ari e t y  o f  d ishe s . 

Append ix 1 6  ( 1 60 ) .  

Th e d et ail s a re giv en i n  the 

After the end of t he In troduc tion , the v illager s in t he s ix 

v illag e s  were i n t erviewed for the i r  kn o wl edge o f  the met ho d  o f  cooki ng 

cowpe a s . An average o f  9 4 % of  v i l l ag e r s  i n  the s i x  vill ages could l is t  

the metho d s  o f  coo ki ng cowpe as . Fo ur teen metho d s  o f  c oo ki ng we r e  

1 isted i n  whic h 8 metho d s  were t h e  i ntrod uced met hod s .  Th e i ntro d uced 

method s we re i nd ic ated by a large pe rcen tage of v il l ager s ( Tabl e 9 4 ) .  

Onl y 7 �  o f  the v i l l ag e r s  i n  the c ontrol v i l l ages could l is t  the met ho d s  

o f  coo ki ng cowp e a s  and t welve metho d s  we re menti oned . Th e i ntrod uced 

method s were men ti oned by a sm al l er pe rcen tage of vil l ager s when 

c omp3 red wi th the g roup o f  vil l ag e r s  in t he introd uced v i l l ag es . 

Detail s o f  resu l ts are giv en in  Tab l e  94 . 

Tab l e  9 4 :  Kno wledge o n  Method o f  Cook i ng Cowpea at the End of 
I ntrodu c tion 
( %  of Hou s ehold s i n  Six V i l lag es ) 

Total N u mber I nterv ie wed 

Method o f  Cook i ng 

M aking c u rry* 
Who l e  seed s t u'ffed i n  
g l ut i nous rice* 
M i nced and stuffing 
dessert* 
F r i ed* 
Spro uting* 
Ground and put in hot sauce * 
M a king pu d d ing* 
G r o und and put in so up* 
B o i l ed in syrup 
G r o und and put in c u r r y  
S teamed or roa sted  
Made int o past e 
M ad e i nt o  salad 
D eep fat fried 

* Intr od uced method 

I ntrod u c ed V i  1 1  ages 

205 

(Me a n  + SD ) 

58+2 8 

4 1 +22 

4 0+2 1 
40"+22 
39+"1 8  
38:;-2 1  
25:;-1 8  
25+ 1 1 
20+ 1 3  
1 5** 
1 1  * *  
9** 
8 *** 
3 ** 

* * Answe r ed by on l y  1 -2 v illager s .  

C ontrol V i l lages 

45  

1 0  

3 1  

40 
1 0  

4 

1 5  
1 0  
44 

5 
1 0  

7 
1 9  
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1 5. 4 .  2 Growi ng o f  Cowpe as 

The e ffe c t  of  the Introduc ti on on t he g rowi ng o f  ccwpe as b y  

v il l age r s  i n  the s i x  v il l ages we re mea s u r ed fi r stl y b y  i nterv iewi ng 

v il l ag e r s  one we e k  befo r e  and t wo weeks a fter the In trod uc tion , on  t he 

pe riod and are a o f  growi ng ,  and se cond l y  b y  int erv iewi ng the vil l ag e  

head men who had been growi ng cowpe a dur i ng the last t wo  month s .  

I t  wa s found that the In troduc ti on had an  e ffe ct o n  the n um ber o f  

v illag e r s  growi ng cowp e as . Tab l e  95 shows t he avera g e  pe rcentage o f  

v ill ag e r s growi ng cowp e a  i n  each v il l ag e . Re sul ts show t hat a l a rg e  

pe rcen t a g e  o f  v i l l ager s ( 62% ) g rew cowp e as dur i ng the per iod o f  0-6 

months a fter the Intro d uc tion c om pa ri ng wi th 1 4 % before 

Intro d u c tion and the a re a  o f  g ro wi ng al so i ncr e ased (Tab l e  9 5 ) .  

Table 9 5 : Growing o f  Cowpea Be fore and  Af ter the Introduc tion in 
the Si x V i ll ages 
( Aver a g e  Per centage of  Households  in  Six V i l l ages ) 

t he 

Before I nt rod u c t ion A fter In t roduc t i c n  

A .  Per i o d  of  Growing 
0 -6 months 
7 - 1 2  mon ths 

1 3 -1 8 months 
1 9-20 mon ths 
O ver 2 y ears 

B .  Ar e a  o f  Growing 
L ess than 1 /4 r a i  
1 /4 r a i  
1 /2 r a i  
3 /4 ra i 
1 rai 
Over 1 r a i  

( 1  hec t a r e = 6 . 25 rai s ) 

1 4+ 1 0  
4+4 
6-;1 

1 7"+5 
1 2+0 

8+5 
1 4 +7 

6+4 
4+0 

1 o:;:a 
1 0+0 

62+ 1 5 
2+4 
5+1 
0

-

3� 

28+2 1 
26+ 1 2  
1 2+1 2 

5:!:_2 
1 5 + 1 0  

0 

At the beg inning o f  the In troduc tion and d ur i ng t he In trod uc tion , 

some o f  t he vill agers had stated t he i r  i n t en tion to g row c owpe as fo r 

t heir own c onsum ption i n  the com i ng season ( J un e/Jul y 1 98 1 ) .  Cowp e a 

se ed s  we re giv en to the v i l l age r s  to gro w  at the b e g i nni ng o f  the 

Introd uc tion . Some o f  t hem had g rown c owpe as d ur i ng t he mpnths of  Jun e 

and J u l y 1 98 1 . They had alread y harv ested and some we re eaten b y  

t hemse l ves . Som e seed s we re al so ke pt fo r growi ng i n  t he c om i ng 
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s e ason . U n for tun a tel y v i ll ag e r s i n  Ba n Koksr i h ad  n o t  h ad good 

p roduc tion due to high i n sect d am age a nd could not be p r e v en t ed i n  

t im e .  And fur thermore Ba n Nong P a i  r e c e ived l o w  ra i n fal l ,  l and was 

v ery d r y  and fe w o f  the v i l l ag e r s  coul d g row c owpeas . Tab l e  96 shows 

t he numbe r  of ho u seho ld s g rowi ng cowpe as i n  the s i x v il l ag e s , b e fo re 

a nd a fter t he In troduc ti on . Be fo re the In tro d uc tion 1 ho useho ld s i n  

t he six v i llages had been growi ng r ed cowp e a  wi th the gro wi ng area o f  

2 . 75 ra i s  (0 . 44 ha . ) ;  a fter the In troduc tion , a signi fi c a n t  n un ber o f  

v il l ag e r s  hcd g ro wn  the red cowp e a , the to tal o f  244 ho useho ld s i n  s ix 

v illage s .  

T able 9 6 : Growing o f  Red Cowpe a  Be fore the I nt roduction and After 
the Int r oduct i on in  the S i x  V i l l ages and of the Local Cowpea 
in  the Control V i llages 

Befor e I ntrod u c t ion 

Introd u c ed V i l l ages 

N o .  
H ouse­
hold 

B a n Kok s r i  3 
Ban Hue y 'fue y  
Ban Pasan 3 
Ba n  Nong Pai  
Ban Ma ung* 
Ban Wan g  Yawl 

TOTAL 1 

A r e a  
( rai ) 

1 . 5 

1 • 0 

. 25 

2 . 75 

No . 
H ouse­
ho l d  

25 
36 
3 3  
4 9  
5 6  
4 5  

244 

A f ter Int roduc t ion 

Area 
( rai ) 

9 
1 6  
21 
1 6  
23 
1 6  

1 07 

Seed 
G iven 
( kg )  

1 1 . 2  
1 4 . 4  
2 1 . 7  
1 3 . 7  
1 8 . 6  
1 5 . 0  

94 . 6  

Seed 
U sed 
( kg )  

7 . 9  
1 3 . 4  
2 1 . 7  
1 3 . 3  
1 8 . 6  
1 3 . 7  

8 8 . 6  

Qu'ant i t y  
Used per 
househo l d  
( kg )  

0 .  32 
0 . 31 
0 . 66 
0 . 21 
0 . 33 
0 . 33 

P resent Growi n g  
N o .  Househol d  Area ( r a i )  

C ontr ol V i ll age s  
B a n  Jad e** 
B an Had * *  

TOTAL 

9 
10  

29  

8 . 75 
2 . 5  

1 1 . 25 

* The household g rows cowpea in o wn land , the other v i l l agers wor k  for 
C ropp i n g  Syst em in the e x perimental farm in Ban Maung . 

* *  Growi ng onl y l ocal cowpea . 
( 1  hec t a r e = 6 . 25 ra i s )  
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In the c ontrol v il l ag e s , Ba n Jod e  and Ban Had had g ro wn  the local 

c o\o4)e a ,  t he qua n t i ty o f  c owpe a s e ed s u sed fo r had g rown t he loc al 

c owpe a s  on 19 ho u seho ld s  and 1 1 . 25 ra is ( 1 . 8  ha . ) . On a v erage e ac h  

ho useho ld used about 300 g .  of  seed s fo r g rowi ng e x c e pt t ho se i n  Ba n 

Pasan ( in t-b d el II ) wh i c h  h ad u sed do ub l e thi s amount . 

1 5 . 4 . 3 E a t i ng of  Co wpe as 

At the beg inni ng of  the In trod uc tion and the end o f  the 

I n trod u c tion v i l l ager s  we re i nt erv iewed for the i r  l i ki ng of cowp e as , 

t hei r opi ni on on e a t i ng cowpeas ev eryd ay and on ho w t he y  h ad eaten 

c owpe as . Vil l ag ers i n  t he six v i l l ages a nd the control  v i l l ages were 

a l so  i n t e rv iewe d  at the end of t he Introduc tion on how o ften they had 

c ooked c o wpeas , a nd \olhet her the y h ad gro wn cowpe a sprout s a nd the k i nd s  

o f  dish e s  the y  h ad cooked most o ften . 

I t  was fo und that 8 0� of t he gro up d iscuss ion l ead er s ,  i n  Ba n 

Koksr i ,  9� i n  Ba n Hue y Tue y ,  70� i n  Ba n Ma ung , 22 % in  Ba n  Wa ng Ya wl and 

t he two c ontac t pe r son s  i n  Ban Pa s an and on e contact  pe r son in  Ba n  Nong 

Pa i i nd ic ated that the y l i ked to eat c owpeas , wh en the y we re 

i nterv i e wed at t he beg i nn i ng of i ntrod uc tion . On average 4 1 �  of 

v illag e r s  i m i c a t ed that t he y  l i ked to eat cowpe as . At t he end of the 

I ntro d uc tion 9 8 % of the v il l ag e r s  i nd ic ated that they l i ked to e at 

c ow.pe a s . The a v erage i n  t he con t r o l  v il l ag e s , Ba n Had a nd Ba r:  Jod e  was 

1 4 �  of v i l l ag e r s  who l i ked to eat cowpe as . 

When the v i l l agers were i nterv iewed for the i r  o pi nion of e ati ng 

cowpe as e v er yd a y ,  it was fotm d  t hat be fore the Introd uc tion an av era ge 

57% of v i l l ager s in the s i x  v il l ag e s  i nd ic ated that the y could eat 

c owpe as e v ery d a y . Af ter t he In t roduc ti on an a v erage o f  8 5 % of  

v illag er s  i nd ic a t ed they c ould e a t  cowpe a every d a y .  Th e m a in r eason 

fo r  not e ati ng cowpeas e v e r yd ay a t  the beg i nni ng o f  the In troduc tion 

was that " they wo uld be bo r i ng" ( av erag e  o f  27% mentioned ) b ut wh en 

i nterv i e wed a fter the Int roduc tion onl y  1 1 %  men t ioned t h i s . 57 % of the 

v il l ag e r s  i n  t he control v il l ages i nd ic ated t hat the y wo uld eat cowp e as 

ev er y d a y and abo ut hal f o f  them ( 2 5 % )  sa id t hat they wo uld be bored 

e ating cowpeas e v eryd ay .  

Af ter the end o f  the Introduc tion t he v il l ag e r s  i n  t he s ix 

v il l ag e s  a nd the c on tro l v il l ag e s  w e re a sked whether the y  wo ul d i ntend 

to gro w c owpe a s  fo r eat i ng and whet her the y wo ul d h av e  a n y  probl em i n  

growi ng cowpe a s  fo r the i r OW'l c on sumptio n .  Fr om the i nt erv iews i t  was 
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found t hat 97 % of the v i l l ager s i n  the s i x  v ill ages i nt en d ed to g ro w  

c o;,pe as f o r  eat i ng and t he probl em s i n  growi ng cowpea wa s m a i n l y  d ue to 

i n sec ts a nd other p e sts . 72 'fo o f  v i l l ag e r s  i n  the c ontro l v i l l ages a l so 

i nd ic at ed the i r  i nt enti on s to g ro w  c owpe a for eati ng and t he y  wo ul d  

face the s ame probl em o f  i n se cts and pe st s . 

Table 9 7 : Frequency o f  Cooking Cowpe a  and Sprouting Cowpe a  by 
V i llager s in the S i x  V i l l ages and the Control V i l l age 
( Tota l  t imes pe r wee k  m u l tip l y  b y  % people) 

I ntro d u c tion Mo d el 
I I I  I I I  Con t r o l  

B an Ba n Ban B a n  Ban Ba n Ban Ban 
K oksr i Huey Tu e y  Pas a n  Nong P a i Maung Wan g  Yawl Had J a d e  

Cooki n g  22 1 2 2 9  4 1 6  3 5 8  1 88 1 3 3 1 30 206 
cowpe a  ( 260 ) ( 387 ) ( 1 61 ) E 1 68 )  

Sprout i n g 1 52 2 1 2  227 2 0 5  1 1 7 1 5 1  0 1 6  
cowpea ( 1 82 )  (2 1 6 )  ( 1 34 )  ( 8 )  

Table 9 7  shows the r e su l ts o f  c ooki ng c owpe as and spr o uti ng 

C O\•'Pe as . Vil l agers we re c lass i f i ed acc ord ing to m od el o f  the 

Introd uc tion nam el y  Model I , II , II I  a n d  con tro l .  Th e pa ren t hesis sho ws 

t he av era ge val ue for the m od el . I t  wa s fo und that v il l ag e r s  i n  f-lo d el 

I I  cooked cowpe a d ishe s  and gre w c owpe a sprouts m ore o ften t han o ther 

v illag e r s .  Com pa ri ng Mod el I a nd II , i t  was i nd ic ated t h at v i l l agers 

i n  �del I cooked cowpe a  dish e s  and mad e c owpe a sprout s  m ore often than 

Model I I I . In  the contro l v il l ages cowpe a d ishe s we re c oo ked qui te 

freque n t l y but t he y  ra rel y mad e c owpe a sprouts . 

The l is ts o f  t he d i shes wh i c h  cooked more fr e que n t l y a re given i n  

Tabl e 9 8 . It wa s found t hat the vil l ag e r s  i nd ic a t ed a l l  o f  t he 1 1  

cowpe a d i shes wh i c h  had been i ntrod uced and the o ther c owpe G. d ishe s . 

The cowp e a  dishe s i nd ic a t ed by a l arg er n um ber o f  v il l ag e r s  we re : 

fried cowpe a spr o ut s , c owpe a  cur r y .  st eamed gl uti nous rice  stuffed wi th 

c owpe a s , c owpe a sprout c ur r y , c owpe a and sago pudd ing and s team ed s ag o  

s tuffed wi th c owpe as . And the o ther d ish the vil l age$ cooked most 

o ften wa s cowpe as i n  s yr up . The v i l l ag e r s  in contro l v i l l ages c ooked 

c o;,pe a s  in syr up m ore o ften than o ther d ishe s .  
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Tab l e  9 8 :  C owpe a  D i shes I nd icated a s  Cooked M o r e  Often by 
a Group o f  V i l l ager s A f ter the I nt roduction 
( %  households i n t erviewe d )  

I nt rod uced 
V i l lages 

Control 
Vil l a g e  

Introdu ced D i s hes 
F r ied cowpea sprouts 
C owpea spro ut cur r y  
s teamed sago stuffed wi t h  cowpe as 
Seasoni n g  m ashed cowpea 
P umpkin and cowpeas spi ced soup 
Cowpeas and fermented f i sh hot sauce 
S teamed g lutinous rice stuffed 
w i th cowp e as 
Steamed cowpe as a nd bamboo sooo t  
Cowpea c urry 
C owpe as a nd p.�mpkin ho t s o up 
Cowpea and sago pudd ing 

Other Dishes 
Cowpeas i n  syrup 
Cowpea s al ad 
C owpe as s tu ffed i n  glut i n o us 
r i ce doug h 
Boiled c owpea seeds 
C owpea s p routs , e aten r a w  
F r i ed yo u n g  pod wi th por k  

36+1 6 
2 1"+1 4  
20+9 

6"+2 
1 0.:!:_9 
5 + 1  

2 4 + 1 5 
7+5 

28
-

1 3  
2 1 .:!:_1 3  

1 6+ 1 0  
8+6 

6+1  

1 0  

6 1 .:!:_23 
1 1  + 1 

6 + 1  

5 

The villagers i n  the s ix v i l l ages a nd t he control v il l ages we re 

al so asked if al l membe r s  of  the i r  famil i e s  a te cowpe as . I t  was fo und 

from the r e sul ts o f  interv iews t hat 98 % o f  the v i l l ager s i n  six 

v illages i nd ic ated al l of the i r  famil y ate cowpe a and 7 0 % of v i l l ager s 

i n  contro l v il l ag e s  i nd ica ted al l the members in the fam i l y  a te 

c owpe as . 

1 5 . 4 . 4 Opi ni o n s  of  Co wpe as 

Two qual i ty fa c to r s  of cowpe as we re det erm i ned , t he e ati ng qual i ty 

a nd nur i ti onal qu a l ity . The eat i ng qual i t y  wa s d et erm i n ed by aski ng 

t he vil l ag ers to r a nk 7 k i nd s  of food s a c c ord ing to thei r pr e fe ren ce s . 

Th is wa s to det e rm i ne ho w the v i l l ager ' s o pi ni on pl aced c owpeas i n  

c ompa ri ng them wi th common pro te i n  

o ther two common l eg um e s : ( mun gbean 

food , m eat , fish , e gg s , m il k  and 

and soybean ) .  Th e n ut r i tional 

qual i ty wa s determ i ned b y  i nterv i e wi ng t he vill ager s on the i r  opi ni on 
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o f  cowpe as and i ts n utr i ti onal v al ue . 

The resu l ts of the ra nki ng pre fe re n ce are g iven i n  Tab l e  9 9 .  

Be fore the In tr o d uction cowpe as had been ranked 5th and 6 th o f  t he 7 

ki nd s  o f  food by the vil l ag er s ,  t he gro up d iscuss ion l ead er s and the 

c ontac t pe rson s : wh il e a f ter the Introduc tion i t  had been ra nked 4 t h  

o f  the 7 ki nd s  o f  food b y  t he v il l ager s i n  t he s i x  v il l ag e s . Th e 

v illag e r s  in  the c on tro l v illages a l so  r a n ked cowp e as i n  the fo ur th 

p l ace . Meat ,  fish  and egg a re al wa ys the v il l ag er ' s  fav our i te food . 

The v i l l agers pl aced cowpe as a fter the se k i nd s  of  food and b e fore m i l k .  

Tab l e  99 : Pre fe rence Ranking of 7 K i nd s  of  Food by the Vi l l agers 
Before and After the Introduc t i on 

M e at 
F i sh 
E gg 
M i lk 
S oybe a n  
M u ngbe an 
C OWJ:e a  

( Total Rank o f  the Vi l l ag es I nt erv iewed in Si x V i l l ag es 
and Co n t r o l  V i l l ages ) 

Be fore 
I n trod uc t ion 

Group D is cuss i on 
L eade r  and 
Contact P e r son 

1 ( 9 )  
3 ( 1 3 )  
3 ( 1 2 )  
5 ( 2 8 )  
7 (30 ) 
4 (27 ) 
6 (29) 

Vi l l a gers 

1 (7 ) 
2 ( 1 1 )  
3 ( 1 9 ) 
4 (25 ) 
7 (37 ) 
6 (3 6 ) 
5 (33 ) 

After Cont r o l  
I nt r od u c t ion V i l l age 

V i l lag e r s  V i l l agers 

1 (6 ) 1 (2 ) 
3 ( 1 8 )  2 (5 ) 
2 ( 1 5 )  2 (5 ) 
5 (2 9 )  6 ( 1 2 ) 
6 (3 8 ) 7 ( 1 3 )  
7 (3 9 )  5 ( 1 1 ) 
4 (22 ) 4 (8 ) 

F i gures  in parenthesis a r e  the total rank n umber s .  

In troduc tion had l i ttl e e ffe c t  on the gen eral knowl ed ge o f  t he 

v ill ag e r s  on cowp e as a s  a good food but i t  had gre a t er e ffe c t  on 

i n cre a s i ng the k n o wl ed ge o f  v il l ager s  on the nut r i tional pro pe r t i e s  o f  

the cowpe a .  I t  wa s fo und that pr i o r  to the Introd uc ti on 7 8 �  o f  t he 

g roup d i s c uss ion l ead e r s  a nd con t a c t pe r son s ,  80 �  of  the v i l l ag e r s  

i nd ic a t ed that cowp e as we r e  a good foo d  a nd a fter the Intro d uc ti on a l l  

o f the v i l l ager s i nterv iewed i nd icated c owpe as a s  good foo d . 961. 

v illag e r s  in  t he contro l v i l lages a l so i nd ic ated the same . Pe fore the 

Intro d uc tion on l y  55 � of the an swe r s  of t he nut r i tional pro pe r ti e s  o f  

cowpe a s  were correct but a fter the Int ro d uc ti on they we re. a l l  corr ec t .  
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1 5 . 5  T HE COSTI N G  OF THE THREE IN TRODUC TION MODE LS 

Tabl e 1 0 0  shows the to tal cost o f  the thr ee introd uc tion model s .  

Model I c ost 1 0 0 36 baht s  and wa s t he highe st cost , Model I I  cost 8 , 668  

a nd wa s  the lowe st cost . Model I I I  cost 8 , 71 3  bahts . 

Table 1 0 0 :  Comparison o f  the Cost of the Thr e e  Introd uction Mod el s 
a t  Diffe r ent Stages o f  I nt roduc tion 
( Cost in Bahts pe r one v i l l age)  

Model I Model I I  Mod el I I I  

Be fore I ntrod u c t ion 
Contact Vil l a g e  660 440 660 

Awareness Stase 
Training at  KKU a n d  g i ft g iv en to 
g roup d i s c ussion l ea d er , contact 
person and sub group 2 .  350 890 2 , 350 

Intere st Stase 
Running food par t y  and g i v ing 
cowpea se e d s  3 .  069 3 , 057 3 , 06 9  

E v alua t i on St a�e 
R unning c ooking d emon str a t ion 1 • 92 1 1 • 92 1 
R unni n g  v ideo coo k i ng d em onstr a t i on 1 , 490  

T r i al S t a�e 
Runn i ng coo k i ng compe tition 1 .  952 2 , 22 8  
(Gift a nd cowpe a seed s g iven ) 
Cooking at  home 933  

After I ntrod u c t ion 
Cowpea seed s g iv en 84 1 32 2 1 1 

TOTAL COST 1 0 . 036 8 .  668 8 , 7 1 3  

Co st of  the diffe rent i ntroduction met ho d s  pe r ho useho ld er is sho wn  i n  

t abl e 1 0 1 . Gro up Di sc u ssion met ho d  cost h igher than Pe r son Con t ac t but 

tr ansm i tted mess age qui c ke r . Co st o f  Foo d  Pa rty was con sid ered h i gh 

compa red wi th the cost o f  the other introd uc tion method s ,  howe v er Food 

Party was ver y 

o f food wi th 

u se ful and e ffe c ti v e  as i t  combined the ac tua l tasti ng 

the v isua l n utr i tion educ ation . V i d eo c ooki ng 

Demon stra tion wa s che a pe r  than l i v e  Coo ki ng Demonstra t i on as  i t  could 

be sho wn to a l arg er n um ber of  a ud ience . Cooki ng Compe t i tion o f  Be st 

Dish was the most ex pe n si v e .  Cooki ng a t  Home wa s the c he a pe st but l ess 

e ffec ti v e  met ho d . Cooki ng com pe t i tion f o r  best cook wa s. chea pe r  than 

cooki ng compe t i tion fo r best dish a nd more e ffe c ti v e . It  shoul d be 

r e canmen d ed fo r f u t ure a pp l icati on . 
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Tab l e  1 0 1 : C o st o f  D i fferent Int roduction Methods per 
H ouseho l d er* 

Awarene s s  Sta g e  
Group d is c uss ion-decis ion 
P erson c ontact 

Inte r e s t  Stage 
Food par t y  

Eval ua t ion Stage 
Cooking d emon str ation 
Video c o oking d emons t r a t ion 

T ri al St age 
Competition for be s t  d ish 
Compe t i t ion for best coo k  
Cook i n g  a t  home 

Bahts 

2 4  
1 0  

3 9  

1 6  
7 

4 6  
4 1  

8 

* Ca l c u l ated f r om the av erage n umber o f  v illagers in s i x  v il l ages 
a ttend i n g  the i nt r oduction at d if fe rent pe r i od s .  

1 5 . 6  CONC LUS ION 

From the eval ua t i on , i t  coul d be con c l ud ed that t he In t roduc tion 

c a used m a n y  e ffe c ts and ch anges to the vil l agers i n  the six v il l ages . 

F i rst l y  a signi f i c ant n um ber of  v il l ag er s cooked the cowp e a  d ish es at 

home . Se cond l y  som e v i llag e r s cooked cowpe a d ishes m an y  numbe r  o f  

times , a nd con t i nued cooki ng un ti l two months after the e n d  the o f  

i ntrod uc tion . Th i rd l y  a signi f i c ant num ber o f  v i l l ag er s  had g rown 

co�npe as fo r the i r  own con sumption . Fo ur thl y the vil l ag e r s had l e a rned 

more met ho d s  o f  c ooki ng cowpe as a nd they c ould be abl e to mod ify them 

to the i r  o wn cho ice in the future . F i fthl y the v i l l agers h ad come to 

l ike cowp e a s ,  t h e y  pl aced cowpe as i n  the i r  prefe rences a fter meat , fish 

and egg s . Fi na l l y  the v i l l age r s  h ad  l ea rnt abo ut t he nut r i tional 

s ig ni f i c a n ce of cowpeas . 

The metho d s  o f  i ntroduc tion sho wed a signi fic ant d i f fe ren ce i n  the 

n umber o f  vil l ag er s  who cooked the cowp e a  d ish es and t he n um be r  o f  

ti mes the y cooked the cowpe a dishe s . I t  was found that Introduc ti on 

Model II (Pe r so n  con t a c t -Food Pa rt y  �ooki ng Demonstra t i on -Cooki ng 

competi tion fo r Be st Coo k) wa s more e ffe c ti v e  than In tro d uc ti on Mo d el I 

( Group Di sc uss ion -Food Pa r ty -Cooki ng Demon str tion -Com pe t i tion fo r 

Be st Di s h )  and Introd uc tion Mo d el I I I  (Gr o up Di sc uss ion -Fcod Pa rty 

-Vid eo Cooki ng Demon strati on -Co o k i ng at  Home) . Intro d u c tion Mod el I 

was more e ffecti v e  than Introduc tion Mod el II I .  
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1 6 . THE F I N AL ANALY S I S  O F  T H E  I NTRODUCT I ON O F  THE COWPEA 
D I S H E S  

This stud y has fo und use fu l met ho d s  for t he Introduc ti on o f  the n ew 

n utr i t i o n a l  foo d s  to the Northe a s t ern vil l ager s i n  Th a il and . I t  was 

fomd that the In trod uc t i on sho u ld be pl ann ed i n  steps , fo llowi ng t he 

s tages i n  the ado ption process . Th e i nt r o d uc tion met ho d s  d ev el o ped 

frcxn the m arke t i ng sys t em o f  i nt r o d uc ing new food s  prov ed u se ful fo r 

t he In t r od uc ti o n  of  t he n ew nut r i tional d iets to this a re a  o f  low 

n utritional sta t u s . To cre ate more pe rmanent adoption o f  t he n ew 

n utri ti onal diets , nutr i ti on ed uc ation should be i ntroduced a t  t he same 

t ime . 

Di ffe rent metho d s  we re u sed fo r the In troduc tion in  fo l lo wi ng the 

fo lr s ta g es o f  the ado pt ion proc e s s . In the awa ren ess stag e ,  " g ro up 

d isc uss ion" and " pe rson c ontac t" m etho d s  were u sed . I t  was fo und that 

bo th met hods we re ver y u se ful to c r e ate awa ren e ss . The r e sul ts showed 

t hat the group d i s c uss ion metho d  h ad d i ffu sed t he i n fo rmat i on Taster . 

The gro up d isc u ss ion l ead e r s  could be u sed i n  the i ni ti al s pr e ad o f  t he 

i n form a t i on and f o rm  a g ro up a c ti v ity i n  which t he group l e ad er s 

t hem sel ves coul d act as  a l ead er or  co-ord i na to r . Th e r e su l ts a l so  

showed t he im po r tance o f  using pe r son s suc h a s  v i l l age he adman , h i s  

a ssis t a n t  and the t eache r to make t he v i l l age " awa re" o f  t he 

i n form a t ion . Su c h  pe r so n s  � ul d  be mor e u se ful i n  the pe r son con t a c t  

m ettnd , t o  gi v e  more strength to t he i n fo rmation a nd h av e  more 

i n fl ue n ce on t he v il l age r s .  In a l l  i ntroduc ti o n s ,  i t  i s  necess a r y  to 

h ave the i r  co- o pe ra t i o n  a nd enthu siasm fo r the pr o j ect . 

In the i nt erest s t ag e , onl y one method wa s u sed - the food party . 

Food pa r t y  wa s sho wn to be a most succe ss ful metho d i n  gatheri ng a 

l a rge num ber of  v il l ager s a nd a u se ful  method fo r giv ing i r. fo rm at i on 

e spe c i a l l y  in nutr i tion ed ucat i o n , pho to g ra phs can be d ispl a yed . Food 

party co uld be al so use ful i n  gat her i ng v i l l ager s for a v id eo c ooki ng 

d emon stra tion . 

In the e v al ua tion stage , two method s we re u sed , a c ooki ng 

d emon str a tion a nd a vid eo cooki ng d emon str a ti on . Both , m et hod s we re 

found very  use fu l . Cooki ng d em on st r a t i on gav e a n  incre ased e ffe ct to 

the cooki ng com pe t i tion i n  gai ni ng l arg e n um ber s o f  v il l ag e r s  who h ad 

c ooked t he cowpe a d ishes a t  hom e . Cooki ng demon strati on s woul d b e  

u se ful fo r denon strati on o f  the spe c ia l  t echn i que s i n  cooki ng . Vi d eo 

was sho wn to be a sui tab l e  metoo d fo r sho wi ng the c ooki ng d em on stra t i on 
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i n  the Northeast v il l ag e s , where there wi l l  alwa ys be a l arge num ber of  

v i l l ag e r s  wa tc h i ng the c ooki ng d emon str a tion . Th e v id eo cooki ng 

d emon stra tion c a n  d emon strate the cooki ng method to a large a �d ie n ce i n  

which there are n o t  onl y the house wi ves but al so the group of  men who 

a re the h e ad s  o f  t he fam i l ies and t he chi l d ren who a re in the 

v ulne ra b l e gro up . 

In the t r i a l  stag e , 

compe t i ti on fo r best d ish , 

t hree method s we re u sed : the c ooki ng 

the cooki ng competi t i on fo r best cook and 

t he cooki ng at hom e . Re su l ts showed that the coo ki ng c om pe ti tion fo r 

best coo k , in wh i c h  the v i l l ager s compe t ed wi th e ac h  other on the 

frequen cy of coo ki ng , h ad a g re ater e ffe c t  as a l a rg er n um ber o f  

v illag e r s  coo ke d the cowp e a  dish es and coo ked more o ften . Th is m e t hod 

pe rha ps is ver y u se ful to persuad e t he v i l l ager s to cook t he new 

n utr i tional diet at hom e more o ften so that the y could read i l y  ad o pt 

t he hab i t  o f  coo ki ng the d i e t . Ex pe r i en ce from the stud y a l so sho wed 

t hat the cooki ng compe t i t i o n  fo r b e st cook is use ful , not on l y  to g a i n  

a n unber o f  vil l agers coo ki ng fo r t he com peti tion , but beca tlse t he 

v illag e r s  pa id m ore att en t i on to the cooki ng demon stration a s  the y h ad 

to coo k the canpe t i  tive d i shes s im i l ar to the d em on stra t ed d ish e s . 

Pe rha ps this met hod is use ful when i t  is necessary fo r the v i l l ager s to 

u se the ri ght am o un t  of i ng red ien t s  and a ce rtain  met hod of cc·o ki ng fo r 

t he intr oduced d i et . Cooking at home wa s found l ess pe r su a s ive and 

l ess encourag ing for the v i l lager s to t r y c ooki ng the men u .  When vid eo 

cooki ng d emon st r a tion wa s u sed i n  combina t i on wi th the c ooki ng at hom e 

m etho d , t here wa s a lesse r impac t a nd stre n g th .  I t  requi red more o f  an 

e ffor t  o f  the g ro up disc ussion l e ad ers i n  see ing that v i l l ager s i n  

their gro ups had cooked a t  home . When t he g roup d i sc uss ion l ead e r s  

were strong as i n  Ban Ma ung , t h e  met ho d  coul d b e  u se ful b ut if  t he 

g roup d is c ussion l ead er s w e re we a k  l ike i n  b aht san Wang Yawl , this 

m etro d is not u se ful fo r food introduc ti o n . Pe rhaps the most use ful 

m etrod wo uld be to use a v i d eo cooki ng d em on strati on wi th a c ooki ng 

c ompe t i tion . 

The stud y has fo und that a l l  of  the vil l ag e r s  in  the six v i l l ages 

h ad highl y acc e pted the n ew c owp e a  d ishe s and t he 7-Da y m en u .  A f ter 

the end o f  the I n troduc t i on the y had i ncr e ased the i r  pr e fe ren ce fo r 

cowpe as . This demon stra t ed that t he new c owpe a di shes and t he 7-D a y  

menu , a nd the wa y planned for them t o  b e  u sed , h ad the r i ght 

c hara c teristic s o f  rel at i v e  ad vantage , c ompatab il ity , t r i ab il i t y  and 

observ ab il ity pe rcei v ed b y  the v i l l ag er s  i n  t hi s  innov ation . It i s  
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al so sho wn that t he met ho d  by wh i c h  the i nnov ation was i ntroduced wa s 

al so a ppr o pri a t e  a nd e ffe c tive . Th i s  mean s  that a l l o f  the t hree  

i ntrod uc tion mod el s we re sui tab l e .  

Some v ar i ab l e  fac to r s  sho u l d  be no ted i n  this  stud y - the f a c to r s  

which l im i ted t h e  e ffe c t i v en es s  o f  the In troduc tion and t he fac to r s  

wh ich h ad i n fl ue n ced t he Intro d uc tion . Dur i ng t he In troduc ti on , t he 

av ail ab il ity o f  t he cowp e a  seed s h ad l im i ted t he n umber o f  v il l ag e r s  

who wo u l d  l ike to cook m ore o f  t he c owpea d i shes . Cowpe a s e ed s  we re 

n ot av a i l able in v il lag e s  for v i l l ager s to cook after the In t roduc tion , 

this wo u l d  ex pl a i n  the decrease i n  n um ber o f  ho u seho ld s  and qua n t i t y  o f  

cowpe as u sed for cooki ng when the y we re ev alua t ed t wo  mon t h s  a fter t he 

Introduction . The p e r i o d  of t he In trod uc tion  wa s in t he midd l e  o f  t he 

raini ng season and the v i l l ager s w e re ver y b usy wi th the f i e l d  wo rk . 

Some vi l l ager s could not attend e v er y  i ntroduc tion ac ti v i ty . The 

wo rki ng time i n  t he vil l ages  wa s a l so l im i ted , a s  most o f  t he vil l ager s -

we re on l y  ava i l ab l e  after the e v en i ng m eal . I ntro d uc tion h ad to be 

r ushed t hrough i n  an ho ur to fi t in wi th the v il l ager s '  l ife styl e .  As 

t he In troduc ti o n  had to be eval ua t ed , t here we r e  many i nt e r v i e ws and 

this  i nt e r fe rr ed wi th the  Introd uc ti on . Som e of t he v i l l ager s we re 

reluc tant to r e ce i v e  the c owpe a  seed s as they d id not wa nt to an swe r 

t he que stion s .  The other fac to r s  wh ich could not be contro l l ed a nd 

wh ich we re obse rv ed to ex hib it an e ffe c t  on the In trod uc tion we re : t he 

natur e o f  the v i l l ager s i n  the v i l l age ( whethe r  they are a c ti v e  o r  l ess 

a c ti v e , c o-ope rati v e  or l ess co-ope ra t i ve) , t he org ani sation i n  t he 

v il l age i tsel f ,  t he l ead e r sh i p  i n  the vil l ag e  a nd t he a v a i l ab il i t y  o f  

t he ra w materi a l s i n  the v il l ag e ,  t he capac i t y  o f  the vil l ag e r s  i n  that 

v ill ag e  to pro d uce the r a w  mater i a l of  the i ntrod uced d iet . 

For the I n trod uc tion o f  t he new d i et to t he No rtheastern region 

t he met ho d used fo r the In t roduc tion has to d epend on the nature o f  t he 

v illage r s  and t he time t a ke n  fo r e a c h  intr o d uc tion  met ho d wo uld h av e  to 

be con s id ered from vil l age to v i l l age . Some v i l l ages could be taken 

t hrough many s tages a t  the same time , some v il l ag es might n eed more 

ti me fo r tra ini ng the gro up d i s c u s s ion l e ad er or teac h i ng t he 

n utri tion . Ge n eral l y  i n  the awa reness stag e ,  t he gro up d isc uss ion and 

person con tac t we re use fu l , i n  the i ntere st stag e ,  t he food pa rty wa s 

v ery e ffe c tive . I n  the ev alua t i o n  stag e , v id eo c ooki ng d emon st r a tion 

wi th the cooki ng prac tice  se ss ion a t  the end would be ver y u se ful a nd 

i n  the tr i a l  stage the coo ki ng com pe t i tion f o r  best cook wo u l d  be v er y  

e ffecti v e . But in  the v il l ag e  where t he v il l agers a re d i v id ed i nto 
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many g ro ups and wh ich h as a group con fl ic t ,  c ooki ng can pe t i tion should 

not be en couraged . 

There sti l l  a re som e  answe r s  need ed , fir stl y to find a sui tab l e  

i ntro d uc tion met hod fo r the un coo pe rati v e  v il l ag e s  who se l ead er is  not 

v ery strong and t he vul nerabl e  gro ups a re in the status of n �tr i tional 

n eed . A l so the r e  is som e need i n  the vil l ages where the Introduc ti on 

was e ffe c tive and t he v il l ager s we re w i l l i ng and r e ad y to a cce pt 

a no ther innov ation ; t he se vil l agers  sti l l  need to be k e pt i n  to uc h by 

t each i ng t hem a more ad v an ced cooki ng tec hn qi ue o r  a simpl e proce s s i ng 

or  sto ra g e  techn o logy . 
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C O N C LUS I ON 

THE CRITICAL APPR AISAL OF THE SYSTEM 

The a i m  of  th i s  stud y wa s to d e v elop a s ystem for the d e � ign of  a 

n utri t i o n al ly b a l anced d i et and to find a m ethod o f  introd uc ing th i s  

d iet to v illag er s  i n  Nor theastern Th a i l a nd . Pa r ticul ar empha s i s  wa s 

pl aced on improv ing the prote i n  content o f  the d iet by suppl em en t i ng 

wi th a kn own but seldom u sed pr ote i n  food . The system d ev el o pe d  

consis t ed o f  thr e e  stag e s : 

Stud y  o f  the pr e sent food s and food d i she s eaten , the eat i ng 

pa tte rn and the method s o f  cooki ng . 

Design o f  pro te i n  max im ised d i sh e s  and a 7- Da y menu u s i ng 

l i nea r programm i ng and m ix ed  integer pr og ramm i ng . 

Intr od uction o f  the pr o tein max imised d i she s and the 7 -Day m en u  

b y  tr a i n i ng vil l ag e  lead e r s  to i n fo rm t h e  v illager s ,  ho l d i ng an 

i ntrod uc tion foo d  party ,  u sing a v ideo cooki ng d em onstr ation a nd a 

c ooki ng se ssio n to teac h v i l l ag e r s  and fi nal l y  us ing com pe t i tion s to 

e n cour a g e  the v i l l ager s to cook th e d ishe s and fo l low the men u .  

The " re cal l" survey u s i ng vil l ag e  school teache r s  as interviewe r s  

was fo und sat i s fa c tory fo r determ ini ng e a t i ng pa ttern s .  The t ype o f  

ho use ho l d  san pl e sel ec ted for interview trul y r e presented the who l e  

v il l ag e  popul a t i on and a total o f  1 00 househo l d s  in  t en v i l l ag e s  wa s 

al so fo und ad e qu a te for obta i n i ng the r e qui red i n formation . The sur v e y  

fo und t h a t  the gen eral eat i ng pa ttern o f  the vil l agers i n  t h e  t e n  

v il l ag e s  was s i m i l ar to those o f  vil l ag e r s  i n  o ther a re a s  i n  

Northeas tern Th a i l and r e po rt ed i n  pa st surveys and i t  con fi rm ed that 

the d iet of the v i l l ag e r s  i n  Nor theastern Th a i l and wa s m a inl y  g l utinous 

r ic e  and v eget ab l e s . It  g av e  ex ten sive i n format ion , o n  the food d i sh e s  

a nd rec i pe s  and t h e  metho d s of pr e pa r i ng and eat ing meal s ,  which c o ul d 

b e  used a s  the b a s i s  for m e n u pl ann i ng . The nutr i t ionql l y  b al anced 

7 -Da y  m enu based on the i n form a t ion ob tai ned fr om this  survey i n  Khon 

Kaen Province shoul d be rel ev ant to o ther areas in Nor theastern 
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Thail and . 

The metho d u sed fo r the d e s i g n  o f  the pro te i n  max im i sed d i shes 

wa s :  s t ud y  trad i t ion a l  recipe s ,  prote i n  max im i ze rec i pe using l inea r  

programm ing and t e st ac cept ab i l i t y  of pr o tein max im i sed d i she s b y  u se 

o f  con sumer pa nel s .  Li near prog ramm i ng wa s fo und ver y u se ful i n  thi s  

study fo r the fo rmul ation  of the l arg e n umber o f  prot e i n  max im i sed 

cowpea d i shes and  canmon food d i s he s because it sys tematically h and l ed 

the dev e l opnent o f  the fo rmul a t ions and a t  the same tim e  calcul ated a 

l arge n umber of n utr i e n t s  in  the r e c i pe s .  

the com puter i n  r ecipe d ev elopm ent by 

d evel o pm ent has b een done by a tr i al 

There has  been l i ttl e u se o f  

o ther wo rkers , most rec i pe 

a nd e rror me thod i n  the 

l abor a to r y .  Ce r t a i nl y ,  this stud y has pr oved that linear pr og r amming 

i s  a fa s t  and suc c e s sful method , when the re i s  a constant control o f  

the ac c e p t ab il i t y  o f  the r e c i pe  d u r i ng the computer desi g n . 

T he de s i g n  of the 7 -Da y m enu usi ng mi x ed i nteg er prog ramm ing a s  an  

e x ten s i o n  of l in e a r  progr amming wa s fo un d sati stactory b ut the re we re 

d i ffi c u l ties i n  u sing t h i s  method . The basic me thod d ev el oped o f  

first l y sel ec t i ng food s and food d i she s b y  l inear programming and then 

p l ann i ng the d i she s in a sui tab l e  d ail y m eal pa ttern u s i ng mix ed 

i nteger pr ogramm i ng wa s succe s s f u l l y  u se d  for the d iet pl ann i ng o f  

v illag e r s  but t h e re is  a need to stud y the ac tual computer pr ogramm ing 

method fu r the r b e fore i t  can be g eneral l y  adopted . Th e prese n t  

r e sear ch d evel o pe d  a com puter pr ogramme to obtai n a " ne a r  optim um "  

so lut i on b ut  fur ther stud y i s  need ed to fi nd a method o f  obtai n i ng the 

o ptim um solut i on . It took a long t im e  to run the mix ed i nteg er 

p r ogramm i ng i n  s e l ecti on o f  the d a i l y menu for the whole we ek and a 

fa ster method need s to be d evel o pe d . 

I n  the i n t r od uc t i on of the 7 -Da y m enu to the vil l agers , the fo ur 

s t age str uctur e o f  the " ad option  proce s s "  prov ed a powe r ful method of 

gaini ng the int e r e st and a c ce ptance of the v i l l ager s .  Th i s  sl owe r  

i ntrod u c t ion method taki ng 2 1  weeks l ed to a more pe rmanent use o f  the 

food d i s hes and the  new fo od raw m ateri a l  i n  the d ai l y  eat i ng pa t tern 

of the v i l lager s .  Nut r i t i on ed uc ation wa s al so n eccessa r y  in  the 

i ntrod uc tion of t he 7-D a y  menu so that the vil l ag ers cou l d  see that 

there wa s a need for them to chang e .  I t  wa s found that in tl:e vil l ag e  

se tti ng i n  tbrtheastern Th ail and , the k e y pe opl e in  the v il l ag e s  a re 

v ery im portant for i ntrod uc tion of n e w  c oncept s . Al so wi th the r a pi d  

commun i c ation d ev el o pm ent i n  the mod e rn wor l d , the u se o f  new 

t echn i qu e s  suc h  as vid eo e . g .  a v ideo  cooki ng d emonstr a t ion , i s  al so 
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n eeded i n  the v i l l ages . Th i s  a ttr acts a l a rge n um ber o f  v i l lager s .  

The sco pe of u s i ng vid e o  for the i ntrod uc t ion o f  new food s need s 

f u r ther d evel o pm ent . 

There fo r e , t h i s  stud y h a s  dev el o ped 

suppl em entar y fo od to v i l lag er s  i n  

se l f- improv em ent o f  n utr i t i o n a l  sta t u s  

a system to i ntrod uced a 

Nor theastern Th a i l and fo r 

based on an ad equa te d a i l y  

consumpt ion o f  n utr i en t s from 

the v i l l ages b y  t he vi l l agers 

fo ods wh i c h  can be grown and cooked in 

them sel v e s  wi tho ut any out side hel p .  

This research s ystem c a n  b e  used i n  commun i t i e s  o f  low n ut r i t ional and 

e conom ic stat u s  and can al so be a pp l ied to the introduc tion of any new 

food crop  for su pplemen t i ng the  l ocal fo od . The design and 

i ntr od uc tion o f  any new m enu or a n y  new food can fo l low the basic 

o utl i ne a s  sho wn in Fi g u r e  22 . Howe v er , the system does  requ i re 

further study a s  outl i ned below . 

Th i s  sys tem pr ov ed to be a reasonab l y  fa st m ethod o f  i ntr oduc i ng 

new acce ptable food s to the vil l ag er s .  The pr e se n t  stud y took 3 ye a r s  

f r om  the start o f  the sur v e y  to the final stage o f  the i ntroduc tion ; 

i n  the future the s ystem wo ul d  t a ke a m i n imun o f  2 ye a r s  i f  i t  wa s 

n ecessar y to hav e a who l e  y e a r ' s stud y  o f  the ea t i ng pa ttern and ab o ut 

1 .  5 y e a r s  if on l y  a sho r t  sur v e y  was nece ssar y .  .The main ad vantage wa s 

that bo th the d i she s and the men u we re sim i l ar to the pre se n t  d iet o f  

t he vi l l ag ers a n d  there fo r e  ga i ned qui c k  acceptance . Ho wever , the 

s t txl y  sho � th a t  sev eral  ste ps o f  intr od uction were sti l l  need ed to 

t each v i l l age r s  how to cook the d i she s .  The tim i ng in the sys tem could 

be stud i ed to se e how the t ime coul d be red uced fur ther . 

A l tho ug h this stud y d i d design a n utr i t ional l y  b al anced d iet u s i ng 

the ra w m ateri a l s i n  the v i l lage and the su ppl em en t ary food , i t  wa s not 

possib l e  to ov er come al l the pr oblems of the v i l l ager s '  d iet . For 

e x an pl e , bec a use the re we re fe w fatty fo ods av ai l ab le ,  i t  wa s d i ffi c ul t 

t o  obta i n  e nerg y ex cept b y  eating  a large  quant i t y  o f  the g l ut i nous 

r ice . To change  this  it  wo uld be necessa r y  e i ther to introd uce another 

suppl em entar y food or to find a me thod of i ncrea s i ng some food local l y  

a v ai l ab l e  wh i c h  wo ul d i n crease the fa t i n  the d i et . 

Consid e r i ng onl y  food h i g h l y  acce ptab l e  to the Nor the a s t  Th a i  

v il l ag er s  may have  caused som e food s to b e  ignored wh ic h  coul d have 

o v ercome som e o f  the pr o b l em s  o f  the pr e sent d iet . It m ight be 

a d visab l e  to s tud y suc h food s fo r the i r  nutri tional sui t ab i l ity  and i f  

t hey pr ov ided a better bal ance to the diet , reformul ate them i n  n e w  

d ishe s s o  that the y becom e more acceptab l e . 
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The l i n ear pr ogramm i ng method u se s  cost as  the obj ecti v e , b ut th i s  

i s  t.n r e a l  i n  the v i l lag e  s i tuati o n  where l i t t l e  food i s  bought but i t  

i s  grown or co l l ec ted . Th ere fo r e  the im po rtan t control l in g  fac to r  i n  

food i n t a ke i s  " a v ail ab i l ity" . I f  food i s  av ai l ab l e ,  then i t  i s  eaten ; 

i f  not av a i l ab l e , then i t  i s  not eaten . Th i s  wa s clea r l y  sho wn i n  t he 

s urv ey d uring the thr e e  season s .  Th is  stud y c on centra ted on pr od uc ing 

a food wh ich  co ul d be sto r ed and th ere fore sho ul d be avai l ab l e  fo r most 

o f  the ye ar . Ho wever , t o  achiev e thi s , the vil l agers must  be taught to 

g row and store c o wpe as . I n  thi s s t ud y ,  wh en the cowpe as had been 

e a ten , the amoun t of c o wpe as con sumed d ec reased rapid l y  b ecause there 

were none avai l ab l e .  Th e vil l agers  then had to wa it un t i l  the nex t 

g rowi ng season . So it c a n  be se en that i n tr od uc i ng a new c rop suc h  as  

c o wpe a s  wi l l  take several year s  be fore a regul ar growi ng and sto r i ng 

pattern devel o ps . In stead of u s i ng a suppl ementary food , another 

m ethod to improv e nutr i t ion wo ul d  be to q uanti tat ivel y stud y the 

a v ai l ab i l ity o f  the diffe rent foo d s thr oughout the yea r  and tr y to pl an 

menus to t ake ad v antage o f  the food s av ai l ab l e .  Th i s  wo u l d  mean the 

d e sign o f  a ser i e s  of m e n u s  whic h wo ul d  be i ntr od uced thr o ugho ut the 

ye ar . It might be u se ful to e n c o urage the growi ng o f  d i ffe rent 

su ppl em entary food s thr o ugho ut the ye a r . The use o f  the l ine a r  

pr ogramm ing/ m i x ed integ e r  pr og r amming s ystem wo uld al low a c om pari son 

o f  the se a l terna t i v e  metho d s  of i m pr ov ing the n ut r i tional status . 

This stud y sho ws the need for a mul tid i sc i pl inary a ppr oach to the 

i ntrod uc tion of the food s to the v i l lage s . The agronom i s t , the fo od 

techn olog ist , and the n ut r i t ion i s t must wo r k  together in d evel opi ng 

sui tab l e  crops and food s ,  a nd must  comb i ne with the hom e e conom i st and 

the soc i a l  w::> rke r in i nt r od uc ing the food s .  Ho wever , the most 

imp:>r t a n t  part is the coo pe ration of the v il l agers  in the i n tr od uc tion ; 

i f  the i n fl uen t i a l  vil l a g ers do n o t  take an  ac t i v e  pa rt there i s  l i ttl e 

ho pe o f  succe s s . Ther e  i s  a rea l  need fo r further stud y i n  the method 

o f  obta i n i ng th i s  m ul tid i sc ipl i n a r y  c oo pe ra t io n . 
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I NTRODUCTI ON OF THE S YSTEM IN NORTHEASTERN THA ILA ND 

In the pre sent  s i tuat ion i n  Th a i l and , t here are two a � pr o pr i ate 

a pproac hes by wh i c h  the system can be intr od uced on a reg ional sc al e .  

( a) By u si ng the serv ic e s  o f  the ex i st i ng gov ernment pe r so nnel 

who hav e been wo r ki ng in the v i l l ag es : the agric ul tur al  ex ten s ion 

worke r , the hom e econom i s t  and the heal th worke r . The ag r i c ul tural 

e x ten s i o n  worke r coul d be respo n sible  fo r the cowpea growi ng , the 

home econ om ist fo r the n ut r i tion ed ucation and the cooki ng 

d emon s t r a t ion a n d  the he a l th wo r ke r  al so for the n utr i t ion 

e d uc a t i o n . But these thr e e  peopl e m ust go to the v i l l ages  tog ethe r  

and hel p  e a c h  oth e r  i n  cond ucting the i ntrod uction o f  the who l e  

system . 

( b )  By u s i ng the a l r e ad y  t r a i ned v i l l ager s to teac h  v i l l ag e r s  

i n  sim i l ar vil l ages  und er the org an i sat ion of the three gov ernment 

personnel . 

There are t wo pr o b l em s  wh i c h  need to be con sid ered before the 

system c o ul d  be l aunched on the reg ional  scal e .  The fir st prob l em i s  

the large quan t i t i e s o f  co wpea seed requ i r ed for the large scal e 

i ntrod uc t ion . Th i s  need s an org ani sation o f  seed pr od uc tion and seed 

stocki ng and i t  wo uld take tim e  to sto ck a l arge e noug h quant i t y . 

Perha ps the se t t i ng up o f  a " se ed b ank" i n  the v i l l age m i ght be an 

ad vant ag e .  

then coul d 

Fa rm e r s  co ul d borr o w  seed fo r home con sumption or growi ng ,  

ret ur n the seed s when they have the i r  own . The second 

pr obl em i s  how to d eal wi th som e v i l l ag e s  that may not coo pe rate d u r i ng 

the intr oducti on . Th i s  type o f  v i l lage may  b e  n utritional l y  i n  need 

and a me thod o f  encourag ing coo pe r ati0n i s  need ed . Th i s  pr obl em need s 

to be stud ied i n  the fut ur e . 

A l tho ug h  the 7 - D a y  m e n u  and the cowpe a s  we re s ucce s s ful l y  

i ntrod uced i n  v i l lag e s  a fur ther i ntr oduc tion i s  need ed to rei n force 

the val ue of the 7 -Da y m enu and the cowpe a s . Re search o n  i ncre a s i ng 

the ut i l i sation  o f  cowp e a s  sho ul d be going on i n  the vil l ag e , a s  there 

i s  a need to make cowpe a s  a perm anent pa r t  of the d i et for the 

v il l ag e r s .  It  wo ul d  be most appropr i at e  i f  cowp e a s  in the form o f  

cowpe a  f l our we re enco ur aged for u se i n  the v il l ages and i n  the town s 

a s  the n e x t ste p  o f  intr o d uc tion . Cowpea flour wo ul d  h a v e  more 

e x ten si v e  uses in food d i shes and in snac k food s .  Sn ack fo od s coul d be 

d evel o pe d  for v i l l ag e  food ven d o r s  and sm al l sc a l e  food pr oce s so r s  i n  

to\oKI . There fo r e  farm er s coul d con t i n ue and i ncrease the prod uc t io n  o f  
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cowpe a s  for the i r  OWl u se and for s a l e  t o  those food vendor s and food 

p r oce sso r s .  Sm al l mi l l i ng un i t s  coul d be set up in the v i l l ages . 

H ouse wi ves cou l d  bri ng their own cowpe a s  to be m i l led . New cooki ng 

m ethod s for t he house ho l d  coul d be intr od uced and vil l ager s co ul d 

m odif y  their  own cooki n g . 

food vendor s co u l d  al so 

Sn a c k  food rec i pe s  u s i ng 

be intr od uced . Th is  

cowp e a  fl our 

wo ul d i ncrease 

for 

the 

u t il i sa t i on of cowpeas in v il l ag e s  in  ad d i t ion to the cowpea seed u sed 

i n  the 7 -Day m e n u .  Th i s  woul d l ead to more var i eties o f  food s eaten 

r e sul t i ng in  im pr ovem e n t  of the n utritional stat us . 

I n  con c l u sion th i s  stud y wa s succe ssful i n  pl ann i ng a h i g hl y  

accept ab l e  7-Da y menu and i n  encourag ing cowpea growi ng , cooki ng and 

e ating in the v i l l ages we re the 7 -Da y m enu and cowpe a s  wh ere 

i ntrod uc ed • 
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APPE NDIX 1 :  I NF ORM ATION ON VILLAGE S 

N ame o f  
V i l l ag e  

Vil l ag e  
Fa c i l i ties 

Multipl e Cr oppi ng Vi l l ages 

Ban Jo d e  1 sc hool , 
1 r ice m i l l ,  
1 food stal l ,  n o  

v e ndor . 
Ban Ko ksr i 1 school 

4 ric e m i l l s ,  
3 food stal l s ,  n o  

v endor . 
Ba n Ma ung 1 school  

6 rice m i l l s  

food 

food 

3 food stal l s ,  5 food 
v endor s . 

Ba n Had 1 school  
5 rice m i l l s  
6 food sta l l s ,  

v e ndor . 
Ba n Pa san 1 sc hool 

3 rice m i l l s 
4 food stal l s ,  

v e ndor . 

The Other Vi l l ag e s  

Ban Wa ng 
Yawl 

Ban Hue y  
Sai 

Ba n Na De e 

Ban Nong 
pai  

Ba n Hue y 
Tue y 

1 sc hool  
4 rice m i l l s  
5 food stal l s  
2 food vendor s .  
1 school  
no  r i ce m i l l s  
2 food stal l s  
1 
1 

2 
6 
2 
1 
2 
1 
2 
1 
2 
3 
1 

food vend or 
s c hool 
rice m i l l s  
food stal l s  
food vendors 
sc ho o l  
r i c e  mi l l s  
food sta l l 
food vend or s 
scho o l  
rice m i l l s  
food stal l s  
food vendor . 

1 food 

1 food 

Cl o se st 
Ma rke t Pl ac e 
and Di s t ance  

Khon Ka e n  
4 7  km 

Khon Kaen 
1 0  km 

Khon Ka en 
1 4  km 

Khon Kae n  
3 2  km 

Khon Ka e n  
34 km 

Chum pa e 
4 0  km 

Nam Pong 
28 km 

Ch umpa e 
2 0  km 

Po l 
5 km 

Kr a n ua n  
2 0  km 

Road 
Cond i t ion to 

Vi l l age 

Gr avel l ed road 
moderate cond iton . 

Tr ac k ente r i ng v il l ag e  
poor cond i t ion i n  
ra iny se a son . 

Gr avel l ed road , poor 
cond i t ion i n  rainy  
season s 

Fa ir  cond i t ion . 

Good cond i t ion b y  
main road . 

Poor cond i t ion . 

Good cond i t ion . 

Poor cond it ion . 

Good cond ition . 

Poor cond i t ion . 
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APPE N D I X  2 :  THE DESC R I PT ION OF NORTH EASTERN COOKI NG 

"Larb"  "La r b" i s  a m eat d i s h  made fr om raw o r  cooked m inced 
meat and seasoned wi th " La r b" ing red ients : g round 
roa sted r i ce po wd er ,  c ho pped m i n t  and spr i ng on ion , 
l emon jui c e , f i s h  sauce and chi l l i  powd e r . Lar b  i s  
u sual l y  e a ten wi th v ario u s  sorts  o f  v egetab l e s . 
Larb can be mad e frcm bee f ,  pork , f i sh , c h i c ke n , 
d uc k ,  shr imp ,  b i rd and othe r animal s .  Ing red i e n t s  
u sed in  l a rb i s  usua l l y d e pe nd ab l e  o n  type o f  meat 
u sed . 

" Som tam" 

" Soop" 

" Moke " 

" Roasted " 

"Go y" 

"Kui r "  

" Som tam " i s  a veg etab l e  d i sh mad e fr om r a w  pa pa ya or 
fresh str i ngbean or fre sh c o wpe a  pod or cuc umber . 
P a pa ya and cuc um ber are shr edd ed into fine str i ps . 
Bean pod s are cho pped and c o ur se l y  m ashed and then 
m i x Erl  wi t h  ground garl ic and chi l l i  and fl av our ed 
w i th sal t or fi sh s a uce or fe rmented fish sauc e  
a n d  lemon . Tom ato , tam a r i n  ex tr ac ted a n d  nati v e  
o l iv e  are some t im e s  ad d ed . 

"So o p" is a c o o ked and mashed v egetab l e  dish . 
Veg etab l e s  common l y  used are str ingbean and �owp e a  
pod , e g g  plan t s ,  a nd mushr oom . Immature j ac kfr ui t 
a nd bamboo shoo t  are al so p o pul ar for cooki ng " so o p" 
d i she s . Ingred ients used for " soop" are v aried . 
For bamboo sho o t  so up , b am boo shoot i s  fir stl y 
b o i l ed and grated and cooked in the m i x tur e o f  
g roll'ld g a l ang al , garl ic , c hi l l i  and j ui c e of 
ya nang l e a f  ex tr ac ted . Lemon gra s s  and sweet 
basil are added and fl av our ed wi th fe rmented fi s h  
s a uce . Ground roa sted r i c e  po wd er i s  som etimes 
ad d ed . For the o ther ki nd s of  v eg etab l e  " soop" , 
the veg et ab les a r e  cooked and mashed and m i x ed 
w i th fi ne l y  ground mix ture of shal lot , g a r l ic , 
chil l i  and fl av oured wi th ferm ented fi sh sauce . 
Mi nt l ea f  and cho pped spr i ng on ion are often ad d ed . 

Food i s  wrappe d in ban a n a  lea f  and cooked on 
c harcoal or  ste am ed . Me a t  such as f i sh ,  sm al l to ad , 
fr og and b amboo shoot are o ften used for " Mo ke" . 
Meat are m ix ed  wi th ground gar l ic and chil l i , l em on 
g r a ss , s weet bas i l  and fe rm ented fi sh sauce , the se 
a r e  roa s t ed or steam ed . J u i c e  of ya nang l ea f  
e x trac ted i s  ad d ed i f  bam boo shoot i s  used . 

"Ro a sted " d i sh i s  a d i sh of m ea t  cooked on cha rcoal . 

"Go y" is s im il ar to " Larb" onl y  the mea t  i s  uncooked 
a nd coa r se r  in  tex ture , fi sh is pr e fe r red . 

Usua l l y  a m ix ture of m ea t  and veg etab l e  cooked 
on pot or fr i ed pa n wi th sm al l qua n t i t y  of wa te r . 
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Appe nd i x  2 ( continued ) 

" P l a "  

" Tourn "  

"Kang " 

" Aom " 

" Hot So ur So up" 

"Pone" 

" Nampr ig" 

"Jeaw" 

A b ee f , shr im p  or shel l fi sh d i sh , s im i l ar to " La rb" 
b ut meat is u sed i n  pi ece s  i n stead o f  m inced as  i n  
11 La r b" • Fr e sh l emon grass i s  often added . 

" To um " i s  a so up d i sh . Me a t  i s  cooked i n  a l arge 
q uant i t y  of wa ter wi th l emon gra ss and l each  
l ime l ea f .  Fr e sh or  roasted sha l lot , g arl ic and 
c hil l i  are ad d ed . Fl av our wi th sal t ,  fi sh s a uce , 
l emon or tamar i n  pul p .  

"Ka n g "  is one ki nd o f  so up . Vegetab l e s  and l ea v e s  
o f  nat i v e  tre e  are ad d ed t o  meat and fi sh . Gr o und 
garl ic and chi l l i  are al so ad ded and fl avoured 
wi th fe rmented fi sh sauce . 

"Aom " is a spi c y  so u p . Me a t , fi sh and vegetab l e s  
a r e  cooked in  a smal l qua n t i t y  o f  wa ter . A m ix tur e 
o f  ground roa s t ed or gro und fre sh gal ang al , l em on 
grass , c hil l i ,  s hal l o t  and garl ic are ad d ed to 
the so up . Se a so n i ng wi t h  fe rmented f i s h  sauce 
and lea v e s  o f  fr e sh swe e t  basil . 

" Ho t  so ur so up" i s  a "Kang"  fish wi th vegetab l e .  
A por t ion o f  cooked fi sh i s  ground wi th chil l i , 
g arlic , shal l o t  and shr imp paste . Tam a r i n  pul p  
i s  ad d ed for the so ur t a s te . 

"Pone" i s  a sauc e mad e  fr om any o f  ground cooked 
f i sh ,  shr imp , smal l toad , frog , sn a i l  or shel l fi sh 
wi th gro und fr e sh or gro und roa sted c h i l l i , 
s h al lot and gar l ic . 
Fe rmen ted fi sh sauce or fi sh sauce and l em on are 
added fo r sal t y  and so ur t aste . 

" Nam pr i g" i s  a t ypi c al Th a i  sauce . It  i s  m ad e  of a 
m i x tur e o f  ground garl ic , c h i l l i ,  shr imp pa ste , 
l emon j ui ce , fi sh sauce and sugar . Gr o und d r i ed 
shr imp or gro und roa sted fi sh can be ad d ed 
" Nampr ig" fe rm ented fi sh in the Nor thea stern st yl e ,  
fe rmen ted fi sh i s  u sed i n stead of shr im p pa ste . 
C h il l i , gar l ic and shal l o t  are roasted , g ro und and 
added to the sauc e . 

"Jeaw" i s  a c hi l l i  sauc e . A popu l ar " j ea w" i s  
m ad e  fr om cho pped who l e  fe rm ented f i s h  wi t h  m i x ture 
o f  ground fr e sh or ground roasted c h i l l i , g a r l ic and 
shal lo t . 
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A PPENDIX 3 :  M INOR FOOD DISHES EATE N  BY 1 00 H OUSEHOLDS IN  TWO DA YS 
I N  ALL SEASONS 

In pa renthe s i s  are n um ber o f  ho useho l d s  eat i ng food in r a i n y  - coo l  -
ho t se a son . 

Break fa s t  

Dry Ma i n  Di shes  

Canned fi sh ( 1 -0 -1 ) 
"Go y" shr im p  ( 0 -0 -1 ) 
11 La rb" shr im p ( 0 -1 -0 )  
Steam ed chic ke n  

( 1  � -0 ) 

Lun ch Di nner 

S t eam ed fi sh ( 0-1 -1 ) Ca nned fi sh ( 1 -1 -0 )  
Fe rm ented fi sh ( 0 -1 -1 ) "Go y" shr imp ( 0 -0 -1 ) 
Canned fi sh ( 0 -1 -1 ) " La r b" shr im p ( 0 -1 -0 )  
"Go y" fish ( 0 -1 -0 )  St eamed chic ken ( 0 -1 -0 )  

C h i c ken rice  ( 0 -0 -1 ) "Goy" shr im p ( 0 -1 -1 ) "Ku i r" egg ( 0 -0 -1 ) 
Bo il ed egg ( 1 -1 -0 )  
" La rb" po r k  ( 1 -0 -0 ) 

" La rb" d uc k  ( 0 -1 -0 )  " Lar b" shr imp ( 0 -1 -0 )  
Fried c h i c ke n  v i sceral " Larb" duc k  ( 0 -0 -1 ) 

( 0 � -1 )  
"Kui r" egg ( 0 -0 -1 ) 

F r ied po r k  ( 0 -1 -1 ) 

Bo i l ed egg ( 0 -0 -1 ) 

Fr i ed egg ( 1 -0 -1 ) 

Fr i ed po r k  sa usa&es 
( 1  � -0 ) 

Fe rm en ted beef sa usag e s  
( 1 -1 -0 )  

" Roasted " po r k  ( 1 -0 -1 )  Fr i ed por k ( 0 -1 -0 )  Fermented bee f ( 0 -1 -0 )  
Fr i ed por k r ib bone 

( 0 �-1 ) 
" La rb" por k  ( 1 -0 -0 )  " Roasted " po r k  ( 0 -1 -0 )  

" Fr ied " pork sa usages  
( 0� -1 ) 

Fe rm ented bee f ( 0 -0-1 ) 

Fr i ed meat bal l 
( 0 -1 -1 ) 

" Pla" beef ( 0 -0 -1 ) 
" t'og " sm al l to ad 

( 0 -1 -0 )  
"Kui r"  frog ( 0 -0-1 ) 
11 Larb" frog ( 0 -1 -0 )  
" Roasted "  rat ( 0 -1 -0 )  

" Larb" bird ( 0 - 1 -1 ) 
11 Mog" l i zard ( 0 -0 -1 ) 

" Roa sted " dried fish 
( 1 � -0 ) 

11 Soop" mushr oom 
( 1 � -0 ) 

Fried bean spr o ut 
( 1 �-0 ) 

Fried spong gourd 
( 1 � -0 ) 

Fr i ed bee f ( 1 -0 -1 ) 

" Ro asted " dried squi d 
( 0 -1 -0 ) 

" La rb" po r k  ( 0 -0 - 1 ) 

Fr ied po r k  sausage 
( 1 -0 -1 ) 

Fr i ed meat bal l 
( 0 -1 -1 ) 

"Pl a" bee f ( 0 -0 -1 ) 

Fe rmen ted beef sa usages  Fr i ed fr og ( 1 -0 -0 ) 
(0 -1 -0 )  

Fr i ed ho t beef ( 0 -0-1 ) 
Fr ied por k ( 1 -0 -1 ) 

"Go y" fr og ( 0 -0 -1 ) 
" Roa sted "  r a t  ( 1 -0 -0 ) 
" La rb" bird ( 0 -0 -1 ) 

" Roa sted " fr og ( 1 -0 -1 ) 
" Mo ke" sm al l toad 

(0-1 -1 ) 
"Ku i r" fr og ( 0 -0 -1 ) 
" La rb" b ird ( 0 -0 -1 ) 
Fr i ed rice  nood l e  

( 0 �-1 ) 
Fr i ed d r i ed fi sh ( 1 -0 -0 ) " Som tam "  l eg um e  ( 0 -1 -0 )  
" Roasted " d r i ed squi d " Somtam " c uc umber 

( 1 -1 -0 )  (0-1 -1 ) 
Fr i ed r i c e  nood l e  " Soop" j ac kfr ui t 

(0-1 -1 ) (0-0 -1 ) 
" Ro a s ted " por k  sa usages "Go y" bee f  ( 0 -0 -1 ) 

(0-1 -0 )  
"Soop" j ac k fr ui t " Mo ke" b am boo shoot 

( 0 -1 -1 ) (0-1 -1 ) 
" Mo ke "  tad po l e  ( 0 -0 -1 ) " Mo ke"  tad po l e  ( 0 -0 -1 ) 

" Soop" egg pl an t 
( 1 -0 -1 ) 

Fr i ed meat bal l wi th 
bean spr out ( 0 -1 -0 )  

"Ku i r "  ski n k  ( 0 -0 - 1 ) 

" Ro a sted " bul l fr og 
(0-0 -1 ) 
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Fr ied r i ce nood l e  
( 0-1 -1 )  

" Som tam "  l emon ( 0 - 1 -0 )  " Larb" chic ke n  ( 0 -0 - 1 ) 

Fr i ed sausage wi th 
C UCI.ITiber ( 0 - 1 -0 ) 

" Somtam " leg urn e 
( 0 -1 -0 ) 

Fr i ed c uc um be r  wi th 
po r k  ( 0-1 -0 ) 

"Mo ke "  bul l fr og 
(0 -0 - 1  ) 

" Ro asted " por k sa  usage "Kuir"  g round J u n e  
( 0 -1 -0 )  bea t l e ( 0-0 -1 ) 

Fr i ed rat  ( 0 -0 -1 ) 

"Mog" r a t  ( 0 -0 -1 ) 

Fr i ed po r k  wi th egg 
pl an t ( 0-0 -1 ) 

F r ied ka l e  wi th pork Fr i ed str i ng b ean ( 0 -0 -1 ) 
( 0 -1 -0 )  

" Som tam " c ucumber Fr i ed ho t chi c ke n  ( 0 -0 -1 ) 
( 0-1 -1 ) 

"Soop" j ac kfr ui t ( 0 -0 -1 ) 
"Go y" beef ( 0 -0 -1 ) 
" Mo ke "  bamboo shoot ( 0 -0 -1 ) 
" Soop" gaj aew flowe r s  ( 0 -0 - 1 ) 
" Mo ke"  tad po l e  ( 0 -0-1 ) 
" Ro a sted " bul l frog ( 0 -0 - 1 ) 
"Ku i r " shr imp ( 0 -0-1 ) 

Li quid Ma i n  Di sh 

"Ka n g "  sn a i l  ( 1 -2 -1 ) 
"Ka n g "  beef ( 1 -3 -1 ) 
11Kang" fish so ur soup 

" To urn "  chi c ke n  ( 1 -1 -2 )  "Kang" mushr oom ( 1 -0 -1 ) 
"Kang " mushr oom ( 1 -0 -1 ) " To urn " beef ( 1 -0 -:.1 ) 
" Kang "  chicke n  ( 0 -1 -1 ) " To urn "  visceral  ( 0 - 1 -1 ) 

( 1 � -1 )  
" To urn "  chicke n  ( 0 -1 -1 ) 

" Aom" beef  (2 - 1  -1 ) 
" To urn " frog ( 1 -0-1 ) 

" Aom " fr og ( 0 ·-0 -1 ) 
" Aom "  smal l to ad 

( 0-1 -1 ) 
''K a ng" ac a s i a  flowe r 

( 0-1 -1 ) 
" Kang"  Eu pho b io ceae 

( 0 �-1 )  
R i ce nood l e  cur r y  

( 0 -1 -0 )  
" Aom" fi sh ( 0 -1 -0 )  

"Kang "  chicke n  so ur 
soup ( 1 -0 -0 ) 

Pork so up ( 1 -0 -1 )  

"Kang" sn a i l  ( 0 -1 -0 )  

" Aom " beef ( 0 - 1 -1 ) 
" To urn "  frog ( 1 -0 -0 )  

"Kang" snal l toad 
( 0 -1 -0 ) 

"Kang" sn a i l  ( 0 -1 -1 ) 
"Kang" fi sh so ur sou p  

( 1 � -0 )  
" Aom " fr og ( 1 -0 -1 ) " To urn "  chi c ke n  ( 1 -0 - 1 ) 
" Aom smal l toad ( 0 - 1 -0 )  " Aom " bee f ( 0 - 1 -1 ) 

''K a n g "  Eu pho b ioceae 
(0 -1  -1  ) 

R i c e  nood l e  c ur r y  
(0-1 -1 ) 

Ch inese nood l e  so up 
( 1 -0 -0 ) 

" Aom " fi s h ( 0 -1 -0 ) 

" To t..ml " duck ( 0 -0 -1 ) 

" To urn "  sn a i l  ( 1 -0 -1 ) 

" To urn "  fr og ( 1 -1 -0 )  

" Aom " fr og ( 1 -0 -1 ) 

" Aom" sm al l to ad 
( 0 -1 -1 ) 

"Kang" ac a s i a  flowe r  
( 0 -1 -1 )  

"Kang" Eu phob iocaea 
(0 -1 -1 ) 

R i c e nood l e  c ur r y  
(0-1 -0 )  

" To urn " v isce r a l  ( por k )  ''Kang"  crab ( 1 -0 -0 )  Ch i ne se nood l e  so up 
( 1 -0 -0 )  ( 0 � -1 ) 

" To urn " duc k  ( 0-1 -0 )  
Eg g  i n  so y sauce soup 

( 0-1 -0 )  
''K a ng"  fr og ( 1 � -0 ) 

" To I.ITI " sm al l to ad 
( 1 � -0 ) 

" Aom" er ab (0-1  -0 ) 

" Aom " crab ( 0 -1 -0 ) 
" K a ng" pumpki n ( 0 -1 -0 )  

Bamboo sho o t  so up 
( 1 -0-0 ) 

Si l ver nood l e  so up 
(0-0 -1 ) 

"K ang" tad po l e  ( 0 -0 -1 ) 

" Aom " fi sh ( 0 - 1 -0 )  
" Aom " chic ke n  ( 0 -1 -0 )  

Por k  so up ( 0 - 1 -0 )  

" Aom " crap ( 0 -1 -0 )  

E gg in so y sauce so up 
( 0 -1 -0 ) 



Ban boo shoot so up 
( 1 -0-0 )  

S i l ver noodle so up 
( 0 -0-1 ) 

Spong Gourd so up 
( 1 -0 -0 ) 
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" To urn " b ul l frog 
{0-0 -1 ) 

Bee f i n  panang c urry 
(0 -0 -1 ) 

Me at bal l so up ( 0 -0 -1 ) 

" .ibm " egg pl an t  Eel curry  ( 0 -0 -1 ) 
( 1 -0-0 )  

''Ka n g "  tad po l e  ( 0 -0 -1 ) 
" To urn "  bul l f r og ( 0 -0 -1 ) 

" To urn "  pork l eg ( 0-0 -1 ) 

Sauce s  

"Pone" fr og ( 2-1 -0 )  
" Pone"  crab ( 2 -1 -0 )  

" Nam pr ig" fr i ed chi l l i  
( 3 -0-0 ) 

" Pone" smal l to ad 
( 0 -1 -1 ) 

"Jeaw" fre sh c hi l l i  
( 1 -0-0 ) 

"Je aw" dried chi l l i  
( 2 -0-0 ) 

11 Nampr i g "  Ma ng d a  
( I n sec t )  ( 0 -0 -1 ) 

"Pone" fr og ( 2 -1 -1 ) 
Chil l i  in  ferm en ted 

F i sh sauc e ( 0-1 -0 )  

"Pone" sm al l to ad 
( 1 -0 -0 )  

" Nampr ig" fr i ed chi l l i  
( 1 -0 -0 )  

"J e a w" fr e sh chi l l i  
( 1 -0 -0 )  

Vegetab l e  Ea t e n  wi th Sa uce 

Wa ter Mi mosa stem Youn g Gadone Le a f  
( 0-1 -0 ) (0 -1 - 1 )  

I mmature melon ( 1 -2-1 ) Immature mel on ( 0 -1 -0 )  
Acas i a  i n suav i s  l eaf Cab bage ( 1 -0 -1 ) 

( 0-0-3 ) 
B:! l l 1 ea f ( 1 - 1  -2 ) 
B i tter go urd sho o t  

( 4-0-0 ) 
p i J:e r  sa rm eto sum 

( 1 -0-0 ) 
Pickl ed spr i ng onion 

( 0-3 -0 ) 
C a ul i fl o we r  ( 0 -2 -0 )  

Spong Go ur d ( 0 - 1 -0 )  
Horse rad i sh pod 

( 0 -0-1 ) 
L e ttuce ( 0 -1 - 1 ) 

Sq ua sh shoot ( 0 -0 -1 ) 
P l anta i n  ( 0 -0 -1 ) 

Bal l  leaf  ( 0 -0 -1 ) 
Pum pki n  sho ot ( 1 -0 -0 )  

Bi tter gour d s hoot 
( 1 -0  -0 ) 

Pi pe r  Sa rmento sum 
( 1 -0 -0 )  

P i c kl ed spr i ng onion 
( 0 -1 -0 ) 

Ca ul ifl owe r ( 0 -1 -0 )  
Spong gourd ( 1 -1 -0 ) 

Hor se radd ish  pod 
( 0 -1 -0 )  

P a k  Ga j aew ( 0 -1 -0 )  
Yo ung gra ter gal ang al 

shoot ( 0 -0 -1 ) 

"Kang"  fr og ( 1 -0 -0 ) 

" To urn "  smal l to ad 
( 1 -0 -0 ) 

" To urn "  shel l fi sh 
(0-0 -1 ) 

" Aom" shel l fi s h  ( 0 -1 -0 )  

"Kang"  Pum pki n ( 1 -0 -0 )  
Bamboo shoot so up 

( 1 -0-0 )  
"K ang" tad po l e  ( 0 -0 -1 ) 

"Kang " pa lm sho o t  
( 0 -0 -1 ) 

" Aom " chil l i  ( 0 -0 - 1 ) 
" Aom" b i rd ( 0 -0 -1 ) 
11Kang" r a t  ( 0 -0 -1 ) 
Me at bal l so up ( 0 - 1 -0 )  

" Pone" shr imp ( 0 -0 -1 ) 
"Jaew" fr e sh chi l l i  

( 1 -0 -0 )  

" Nampr ig" Ma ngda 
( 0 -0 -1 ) 

Immatur e Me l on ( 1 -0 -0 ) 

Cab bag e ( 0 -1 -1 ) 
Bal l  l ea f  ( 0 -0 -2 ) 

Pumpki n shoot ( 4 -0 -0 )  
Bi tter gourd shoot 

{ 1 -0 -0 )  
Pi per sarm ento sum 

( 1 -0 -1 ) 
Pickl ed spr i ng on ion 

( 0 -2 -0 )  
Ca ul i fl owe r  ( 0 -3 -0 ) 

Spong gour d ( 1 -0 -0 ) 
Yo ung grater gal angal 

shoot  ( 0-0 -1 ) 

Pl anta i n  ( 0 - 1 -0 )  
Yo ung Te a w  Tr e e  Le a f  

(0-0-1 ) 



Pak Ph a Long ( 0 -0 -2 ) 
Y olllg Teaw Tr e e  l eaf 

( 0 -0 -2 ) 
Pak Noung ( 0 -0-1 ) 
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Tom ato ( 0 -0 -1 ) 

Algae ( 0 -0-1 ) 

M i nt ( 0 -0 -1 ) Ch i ne se ka l e  ( 0 - 1 -0 )  
Young c a ssav a l e a f  Yo un g cassa v a  l ea f  

( 0 -0-1 ) (0 -1 -0 )  
P i perace i e  (0 -0 - 1  ) Wa t e r  hyac i nth ( 0 -0 -1 ) 
Pak Ke a ( 0-0-1 ) Ba stard mu stard ( 0 -0 -2 )  
Water h yac inth ( 0 -0-1 ) Bean spr out ( 0 -2 -0 ) 
Ba stard mustard ( 0 -0 -1 ) Ga r l i c  stem ( 0 -1 -0 )  

Garlic stem ( 0 - 1 -0 )  
I nd ian pe nny wo r t  

( 0 -1 -0 ) 
Amaran th bayan ( 0 -0 -3 ) 

Desse r t s  and Sn a c ks 

Swe et corn pudd i ng 
( 2-0-0 ) 

Shr im p puff ( 1 -0 -0 ) 

Bo iled sweet corn 
( 0 -3 -0 ) 

Steam ed glut i n o u s  rice 
s t uffed wi th ban a n a  
( 0 -0 - 1 ) 

Bi. se ui t ( 0 -0 -1 ) 

Gr ound nut br i ttl e 
( 0-0-2 ) 

Pak kan kom (0-1 -0 )  
Pak yong pa e  ( 0 -1 -0 )  

Bi sc ui t (2-1 -1 ) 

Fr i ed sweet batter 
( Kanom dok boa ) 
( 1 -0 -0 ) 

Bl ack b ean boi l  i n  
syr up ( 0-0 -2 ) 

Ba nana i n  coconut m il k  
( 0-0-4 ) 

Banana i n  cocon ut m il k  Mun gbean bo i l ed  i n  
( 0 -0-2 ) syr up ( 0 -0-1 ) 

Ol i ne se Ka ke ( 0-1 -0 ) 
Pak Noung ( 1 -0 -1 ) 

Yo un g cassav a l ea f  
(0-0-1 ) 

Wa ter hyac inth ( 0 -0 -1 ) 
Be an spr out ( 0 -1 -0 )  

P a k  Ka n Kom (0-1 -0 ) 
P a k yo ung pa e ( 0 -1 -0 ) 
Ba l sam pe ar ( 0 -1 -0 )  
Fr agrant Fl owe r  gar l ic 

mustard ( 0 -0-1 ) 

Eu phobioceae ( 0 -0 - 1 ) 

Duc k  we ed ( 0 -0-1 ) 
Am aranth Ba yam ( 0 -0 -1 ) 

Egg cake ( 2 -1 -0 )  

Sa go pudd i ng ( 4 -0.-0 ) 

Bo i l ed swe e t  corn 
(0 -3 -0 )  

Banana i n  coconut m i l k  
(0-0 -2 ) 

Ch i n e se cake ( 0 -2 -0 ) 

De e p  fr ied swe e t  batter 
( ka n om dok j og ) (0-1 -0 ) 

Steamed gl ut i nous gel 
( ka n on chun ) ( 0 -1 -0 ) 

Mungbean sweet pa ste Pum pki n  i n  coconut m i l k  Swe e t po ta to in coconut 
( 0 -0 -2 ) (2 -0 -2 ) m i l k ( 0 -1 -0 ) 

Mungbean wrappe d i n  
g l utinous 
r i c e  doug h ( 0-0 -4 ) 

Fr i ed banana ( 0 -0 -1 ) 

Mungbean bo i l ed i n  
s yr up ( 0-0 -1 ) 

Red bean bo il ed i n  
s yr up ( 0 -0 -1 ) 

Mu ngbean pudding 
( To a  so up) ( 0 -0 -1 ) 

Steamed glut i no u s  r ice 
w i th M:l ng o  ( 0 -0 -1 ) 

As so r ted pud d i ng ( Lomm i t )  
( 1 -0 -0 )  

Fr i ed crust stuffed wi th 
Be an pa ste (Ka n om ka i 
Ho ug )  ( 1 -0 -0 ) 

Ice cream ( 1 -1 -2 )  

St eam ed stuffed r ic e  dough 
( 0 -1 -0 ) 

Bo il ed sweet po tato i n  
s yr up ( 0 -1  -0 ) 

Cho co late ( 0 -1 -0 )  

S u g a r  gl a zed banan a ( 0 -0 -1 ) 
Banana swe e t  pa s te ( 0-0-1  ) 
Palm jel l y  pud d i ng (0-0 -1 ) 



Fr ui t s  

Mu sk melon ( 3 -0 -0 ) 
Pomel o ( 1 -0-0 ) 
S a pod il l a  ( 1 -0 -0 )  
J u jub e ( 2 -1 -0 ) 
Tamar i nd ( 0-1 -0 )  
Rambi ( 0-0 -4 ) 
P i nea pp l e (0-0 - 1 ) 
R am but an ( 0 -0 -1 ) 
J ackfr ui t ( 0 -0 -1 ) 
Grape ( 1 -0 -0 )  
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Pom el o ( 0 - 1 -0 ) 
Juj ub e  ( 0 -3 -0 ) 
Tam arind ( 0 -2 -0 ) 
Ram b i  ( 0 -0 -4 ) 
Jac kfr ui t ( 0 -0 -1 ) 
Pom eg r anate ( 2 -0 -0 )  
St a r  a ppl e ( 0 -1 -0 ) 
Or ang e ( 0 - 1 -1 ) 

Ju j ube ( 0 -1 -0 )  
Tam arind ( 0 -2 -0 ) 
Rambi ( 0 -0 - 1 ) 
Ram butan ( 0 -0 -3 )  
Jac kfr ui t ( 0 -0 -1 ) 
Or ange ( 1 -0 -0 ) 
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A PPE NDIX 4 :  SUM MARY OF DEVE LOPM ENT WOR K  I N  DIET PLA NNING 

YE AR 

1 945 

1 94 9  

1 950 

1 958 

OR I G I NAL 
DESIGN E R & 
R EFERENC E 

St i g l er , G . J 

( Sm i th ,  1 95 9  
Baust ,  1 967 ) 

Bec kman , M .  

( Smith t 1 96 3 ) 

Brown ,  J . A . C . 

( Smith , 1 963 ) 

Va j d a ,  S .  

& 

( Eckste i n , 1 973 ) 

DE VE LOPM ENT & 
PLA NN I NG 

Di e t  sel ection  
for  mod er a te man 
1 ye a r . Si x 
food s sel ec ted : 
wheat , flour , 
e v a po r ated mil k , 
cabbag e ,  s pi nach 
dried mun gbean . 

Di et selec t i o n  
fo r 4 5  y e a r  old 
man 4 foods 
se l ected 
l ard , fr ozen 
or ange j u i ce , 
beef l iv e r , soy-
bean meal . 

4 t ype s o f  d iets 
pl anned s im il ar 
to ac tua l d iet 
of Br i t i s h 
wo r k i ng c l a s se s .  

Di et m od el for 
Br iti sh po pul a­
tion , 8 food s 
se l ec ted : wheat­
meal bread , 
che e se , r oasted 
chicke n , steam ed 
fr e sh haddock , 
d r i ed pr un e , 
wa l n ut , b r ead & 
margar ine . 

OB JE C TI VE 
F UNC TION , C ON ­
STRA I NTS & 
SELECTION 
C R ITERIA 

Mi n i m llll co st 9 
n utr ient s :  c al 
pr ot , 2 min-
e r al s ,  5 vita-
m i n s , 77 foods 
1 i sted . 

Mi nim tnn co st 
9 nutr i e n t s : 
c a l , pr o t , 2 

m i neral s ,  5 
v i t am in s . 

Fu l l  fi l n ut r i-
t ional r e qui re-
ment s :  c al , 
fat , c a l c itnn , 
t h i am i ne a nd 
V i tam i n  A .  

Mi nim um cost 
3 nut r i ents : 
pr ot , fat and 
C HO .  

MATHEMATICAL 
PR OGR AMM ING & 
COM PUT E R  USED 

L i ne a r  prog ram-
m i ng wi th s im-
pl ex method . 

Linear pr ogr am-
m i ng . 

De sc r i pt i v e  
model s .  

Li near pr ogram­
m i ng . 



1 958 F r ankov i c , V. 
R i snal , A .  
K o zak ,  V .  

( Hoce v ae , 1 95 9 ) 

1 959 Sm i th , V . C .  

1 961 

1 964 

( Smith ' 1 95 9  & 
1 96 3 ) 

Sm i th ,  P .  E .  

( Smith , 1 961 ) 

Bal  i ntfy , J .  L .  

( Ba l  i ntfy , 
1 964 ) 

2 93 

One day d iet Mi n imum co st Li n e a r  prog r a-
pl a n n i ng o f  sati s f i ed qua l- mmi ng . 
Sl ov enia fam i l y .  i t ative and 

q ua n t i ta t i v e  
phys i o logical  
r e qui rement . 

Di et p l an n i ng by Mi n i um cost 12 Linear pr og ram­
m i ng . Simpl ex 
method . 

comput e r , 3 
model s :  The 
Mi d get MO'<fel : 4 
fo od s se l ec ted . 
The ::h! a l l M::>d e l : 
1 0  food s 
se l ected 
w i th coo ki ng aid  
The La rg e M::>d e l : 
57  food s 
se 1 ected wi th 
cooki ng a i d . 

Di et se l ec t i o n  
4 food s sel ected 
haddoc k ,  l et t­
uce , c oo ked 
tur n i p  to p and 
wheat g erm . 

Me n u  pl ann i ng 
b y  canpu t er . 
Non sel ec t i v e  
menu pl ann i ng 
for a c yc l e  of 
one day o r  one 
m eal for a ent­
i r e men u c yc le . 

n ut r i ent s : c al 
pr ot , fat , CHO 
3 mineral s ,  5 

v itam i n s ,  73 , 83 
a nd  5 72 food 
l i sts wi th m i ni-
mum l im it qua n t i t y  
o f  canmon food 
a nd max imum qua nt i t y  
of che a p  food and 
i n c l ud ing cooking 
a i d , e g . b aki ng 
po wd er . 

Mi n im i zed 
c a l or i e s .  

Mi nimum cost 9 
n utr ient s : c al 
pr o t , 2 mineral 
and 5 vi t arn ins . 
Se l ection o f  
one menu i tern 
o f  acce pt ed 
r e c i pe s  fr om 
eac h of m e n u  
com p)ne n t s  in 
a men u  s t r uct­
ure . Each m enu 
item wa s in 
f i x ed p) r t ion 
s i ze . 

Li near program­
ming . 

Z e r o- one inte -
ger pr og ramming 
al gor i thm u sed 
Fortr a n  prog ram 
for IBM 1 4 1 0  
3 0  sec . c om put­
ation t ime fo r 

a d a i l y  men u .  



1 966 G l ue ,  R . L . 
L i ggett , J . C .  

( Glue a nd 
Ligget t ,  1 966 ) 

1 966 Br o wn ,  R .  M .  

1 967 

1 969 

1 969 

( Eck s t e i n , 
1 973 ) 

Ec k s tei n , E . F . 

(Eckstei n , 

1 967 & 1 973 ) 

Ec kstei n , E . F .  
( Ec ks t e i n ,  1 97 3 ) 

Bal intfy J .  L .  
B l ac kb ur n C. R .  
( B'3l i ntfy 1 975 ; 
Bal int f y  and 
Bl ac kb ur n , 1 9 6 9 ) 
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Menu plan n i ng b y  Mi nimum co st 9 A s to chastic 
computer , n ut r i ents : c al ze ro- one 
se l ecti v e  m en u  prot , 2 minera- pr og ramming for 
pl a n n i ng , d ai l y  l s ,  5 vitam ins . IBM 709 4 0  sec . 
menu fo r a cyc l e  A cho ice of menu compu t a t ion 
of 1 4  d a ys - i t ern s  sel ec tion time for a 
Mul tistag e men u pr obab i l ity wa s d ai l y m en u . 
p l anni ng . inc l ud ed  i n  the 

mod el . 

Automated men u Fac to r s  inc l ud ed Ra n d om 
p l anni ng for i n  m od el we re sel ec t ion-
i nd ivid ua l non tex tur e , f l av- techn i que . 
selecti v e  lunch o ur , c o lour , 
and dinner menu s  sha pe and method 

o f  prepa ration . 

Me n u  pl ann i ng by Se l ec tion 
r a ndom appr oach c r i t eri a i n clu-
pl anni ng d ing co st , 

se l ecti v e  d inner . c o lo ur , tex tur e 
sha pe , c a l orie , 
v ar i e t y  and 
acceptab il ity . 

Rand om a ppr oach 
compu t e r  pro­
gramming 9 9  
d i nner s 
i n  1 1 /2. min . 

Me n u  pl ann i ng by 
random appr oach 
r e finem e n t  of 
1 967 mod e l  
p l ann i ng b r eak­
fa st and l un ch 
menu for 2 1  days . 

9 nutr i ents : Random a ppr oach 
cal , prot , fat , c om puter pr o-
C HO , 2 mi ner- gramme . 

Me n u  pl ann i ng by 
computer  to non 
sel ec t i v e  m e n u  
re fi nemen t o f  
Mu l tipl e  c ho ic e  

al s ,  five 
v itam i n s .  

Sam e a s  Ba l in­
t f y  ( 1 964 ) .  A 
set o f  struct­
ur a l  con str ai­
nts ad d ed  to 

pr ogramming i n  become mul ti-
Mul ti- stage m e n u  cho i c e  
pl anni ng . con str a i nts . 

Z e ro-one 
i nteg er pr og­
ramm i ng using 
techn i que 
o f  tr un c ated 
block pi v ot i ng . 



1 969 B al int fy , J . L .  

( Ba l  i n t fy ,  
1 975 ) 

1 969 Gl ue , R .  L .  

( Gl ue , 1 969 ) 

1 970 Lang ier , J .  D. 

1 970 

( Ec ks t e i n , 
1 973 ) 

Bal intfy , J .  L .  

( Bal i n t fy , 
1 976 ) 
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System/ 3 60 Com­
pu ter As s i sted 
Me n u  Pl an n i ng 
( CAM P ) - a  corn pu­
t e r i  zed food 
s e rv ic e s  i n for­
m a t ion pr o ce ss­
i ng and menu pl­
anning pr ogramme 
p a ckag e . 

Mi n im liTl  co st 
1 0 -2 0  n ut r i ent 
con str a i nt s , 
600-800 vari­
ab l e s , 1 0-2 4 
menu c o ur se 
pe r day . 

Ze ro one inter­
ger prog r amming 
so lv ing b y  a n  
ad d i t ional 
block pivoti ng 
al gor i thm on 
IBM c om puter 
S/ 3 60 CAM P  
sys tem . 

Re formul ation of Ad d i tion to Ch ance con-
m enu pl an n i ng . G l ue & L i ggett str a i ned ze ro-

( 1 96 6 )  moo el one pr og r ammi ng 
con str a i n t s  of pr obl em . 
colour , t ex tur e , 
v a r i ety , a nd 
o ther se n sory  
a t tribut e s . 

De v elopi ng so l- M i n im um cost 
u t ion for u se in 
Gu a tem al a  and 
l e ss dev e l oped 
co untr i e s . 
Se l ec tion o f  
common and 
acceptab l e  food s 
to be ad d ed to 
i m prov e n utri-
tional status . 

Me n u  pl ann i ng by Mi n im um co st . 
computer- sing l e  Fr e que n c y  o f  
stage men u pl an- menu item s  
n i ng o f  non se rv i ng in 
se l ect i v e  men u  u ppe r bound 
pl anning l e ng- con str a i n t s . 
th of  menu c yc l e  8 0 0  var i ab les . 
and onl y the 1 00 con str a i nts . 
fr e que n c y  o f  the 
menu i tern s and 
not the i r  se que-
nce in the meal s 
i s  pl anned . 

Li near pr ogram­
m i ng . 

Li near pr og r am­
m i ng wi th 
bound ed vari­
ab l e s . 



1 970 

1 971 

1 971 

B a l  intfy , J .  L .  
N e ter , J .  
w a sse rm an , W .  

( Bal i n t fy e t  al , 
1 970 ) 

Pi nto , G . F .  

( Pi nto , 1 97 1 ) 

Pa t r ic k , G . F .  
Simoe s MHR 

( Pa tr i c k  & 
S im oe s , 1 97 1 ) 

1 974 Arm strong , D .  R .  

1 974 

S i nha , P .  

( Arm strong & 
Si nha , 1 974 ) 

Ed wa rd son W .  

( Edwa rd son ,  1 974 
& Ed wa rd son et  
a l  1 980 ) 
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Li near pr og ram­
ming food pr i c e  
i nd ex based on 
the sin g l e  stag e 
menu p l ann i ng 
and pe rm i t s  po s­
s ib il i t y  o f  rou­
t i ne sub s t i t u­
t ion i n  re spo n se 
to pr i c e  c hang e . 

Op t im i zation  of 
prote i n  r i ch 
food m i x tur e s . 

Di et se l ec tion 
fo r we ekl y food 
consum pt ion of 
Cr i stal in a fam­
i 1 y i n  Br a zi l  • 

M i nim i zed co st Li near pr og ram-
5 nutr ients : c al ming wi th 
pr o t ,  i ron , boun d ed vari-
t h i am i ne and ab l e s . 
n i ac i n . 385 
men u i tern s  
se rv i ng freque-
n c y  c on str ai nts 
pl ann i ng for 3 1  
d a y pe r i od . 

Mi nimum cost 
ad equa te crude 
pr ote i n  v al ue 
& best am i no 
ac id pa ttern . 

Mi nimum co st . 
n utr i t ional l y  
ad equa te . 

Linear pr og ram­
ming . 

Li near pr og ram­
m i ng . 

Menu p l ann i ng b y  Mi nim um cost Qua si- i nteger 
com pu t er non- 1 0  nutr i ent s : m ul ti pl e- cho ic e  
selec t i v e  men u c al , pr ot , fat , prog ramm i ng . 
pl ann i ng wi th 2 mineral s ,  5 r un on CDC 3600 
variab l e portion v i tam i n s . 
s i ze .  

Raw m ater i al 
se l ec t ion for 
nut r i t ional food 
pr od uc t  formu­
lat i o n  to suppl y 
2 6  nut r i e nts 
d a i l y  r e  qui  re­
ment at lowe st 
c o st for the 
Ph i l i ppi ne s  
av erage m an . 

v ar i a t ion of 
portion s i ze 
wi thin spe c i fic 
l imi ts . 

Mi nim um cost 26 L i near pr og ram­
n utrients : c al ming on IBM 
pr ot , fa t , f ib- L PS / 1 1 30 
re , 3 mineral s ,  
9 vi t am i n  s , 1 0 
am ino ac id s .  
Qua n t i t a t i v e  
constr a i nts on 
n utr i ents r el-
ation sh i p  and 
am i no ac id pat-
tern 1 70 l i sts 
of food raw ma-
teri al s for 
se l ec tion . 



1 974 

1 974 

B a l  intfy , J .  L .  
Du ffy , W .  J .  
S i nha , P .  

( Bal i ntfy , 
e t  al .  1 97 4 ) 

Si n ha ,  P .  

( Ba l  intfy , 
1 976 , 1 979 and 
Si nha , 1 978 )  

1 974 Ka n sr a , A . C .  

1 974 

Sr i niv a s a n , N .  
Co pal d as , T 

( Kansr a et al . 
1 974 ) 

Sm ith , V .  E .  

( Sm i th , 1 974 ) 
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Model ing food 
pr e fe rences  ov er 
tim e  : the m easur e 
ment o f  pr e fe r­
ence for a menu 
i t em and the 
t ime h i story o f  
i t s  pr ev i o us 
con sumpt ion . 

Ma x m i zed the Fi nd i ng the 
to tal pr e feren- mathem atic al  

Pre fe rence Ma x ­
imising Model s 
fo r Me n u  Pl ann­
ing and a pho to­
type menu pl an n­
i ng by com puter . 

Form ul ation o f  

c e  over a giv en 
time se hed ul e .  
the estimation 
of pr e fe rence 
t im e  fun ction 
ob tai ned fr om 
que stionna ires  
i nterv ie wi ng . 

Pr e fe rence max­
imisat ion wi th 
co st , n utr ient­
s ,  m enu str uc t­
u r e , a nd serv­
i c e  fr e que ncy 
con str a i n t s  of 
a s ing l e  stage , 
non- se l ec tive 
menu pl ann ing . 

Mi nimum cost 
m ul tim i x  suppl e- cal or ie con st­
ment for pr e sc h- rai nts . Fo ur 
ool chi l d re n  in  food raw 
Ind ia . mater i al s .  

Di et sel ec tion Mi nimum cost 
for 27 geograph- 9 nutr ients : 
ic areas i n  Nig- cal , prot , two 
e r i a .  m i ne ral s ,  5 v i  t-
Protei n q ual ity  am in s , 6 am ino 
wa s con sid ered . ac id s .  Ad d ing a 

non- l i n e a r  con s­
tr a i nt o f  pr ot­
e i n  var i ab l e  to 
the mod el . 462 
ac t i v it i e s , 54 1 
r o ws . 

repr e se ntation 
of pr e fe rence 
time fun c tion 
i s  fe a s ib l e . 

N o n- l inear pr o­
gramm ing and 
integer pr og r­
ammi ng pr ob l em . 

Li near 
pr og rammi ng . 

Li nea r pr og r­
amming usi ng 
Co ntrol Da ta 
Co r poration 
OPTIMA r out­
i ne and CDC 
3 600 com puter 
wi th com put at­
i on time o f  1 7  
m i n ute s . 



1 975 
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Anderson , A . M . R a w  m ater i al se-
l ec tion fo r nut­

( And er son , 1 975 ri  tional food 
E d wa rd son et a l . prod uc t formul a-
1 980 ) t ion for Thai  

man aged 20-29 
ye ar s .  

M i n i m um  cost 26 L i ne a r  pr og r am­
n utr i e n t s . As ming and goal 
Ed wa rd son (  1 974 ) pr og rammi ng to 
wi th the ad d it- minim i se dev i a­
i o n  o f  accepta- tion o f  the 
b i l ity fun c tion n ut r i ent s .  
o b ta i ned fr om 
i n form at ion 
a n a l ysed by 
mul tid im en sion al  
scal ing . 1 5 1 food 
raw mater i al s  
for se l ection . 

1 97 6  Bal i ntfy , J . L . Mu l ti stag e menu 
p l ann i ng wi th 

Mi n im um co st 
n ut r ients con­
str a i n t s  to be 
con sid ered as 
r a n d om  v ar i a­
b l e s .  

Ze ro one i n t e­
ger prog ramm­
i ng and so l ved 
wi th either 
se pa rate or 
joint  chance 
con str a i n t s  
wi th a b lo c k  
piv ot i ng al ­
gor i thm . 

( ful i n t fy , 1 97 6 ) chance  con str­
a i nts . 

1 976 Ha r per , J .  M .  
J an se n , G .  R. 
Sh igetom i ,  C . T . 
Freg , A . L. 

( Ha r pe r et al . 
1 976 ) 

1 976 C a rm el , J .  

( Ca rm el , 1 976 ) 

Pl a n n i ng we ekly  1 0  n utr i ent s : A Nutrient  
menu  for the  cal , pr ot , 3 Stand ard Me n u  
elder l y .  mine r a l s ,  5 vit- (NSM ) pl ann­

am i n s . Ca l c ul at- ing method . 
ion  of n utr i t-
ion a l  v al ue  us-
i ng AOA m enu 
mon i tor method 
fr om 1 1  00 raw 
mater i al s .  

Form ul ation o f  Mi n i m um  co st 3 Li near pr og-
b ab y  food of food r a w  mater- rammi ng on 
mix ture of b an- i al s w i th l im i t- I BM 370.  
ana , m il k powd- ing range of 
e r  and o i l . qua n t i t y .  Ad apt­

ion of equa tion 
to ex pr e ss NDp 
Cal 1 . 



2 9 9  

1 977 C h i ttapo r n , P. Se l ection o f  
r a w mater i al s  
fo r bab y food 
fo rmul a t ions 
fo r Th a i l and . 

( 01ittaporn , 
1 977 ) 

1 977 Mo skowi t z ,  H .  R .  3 s t ep app­
roach ev al ua t­
i ng com pa t ib­
i l it i e s  for 
menu p l ann i ng . 

1 978 

1 979 

K l arm an , L. 

( Mo skowi tz and 
K l arm an , 1 97 7 ) 

Un kl esb a y , N .  
Unkl esb a y ,  K .  

( Unkl e sbay a nd 
U n klesb a y ,  1 978 ) 

Me n u  planni ng 
for e l d e r l y  i n  
USA b y  a utom at-
ed men u p l ann-
i ng sys tem .  

B a l  intfy , J .  L .  Me n u  pl ann i ng 
wi th the Cost 

( Bal i n t fy , 1 972 ) of  De c ent Su b-
s i stence ( Cffi )-
pl anni ng a menu 
at minimum bud­
get lev el where 
a nutr i tional l y  
ad equa te d iet 
i s  sti l l  n o t  an 
un plea sa n t  ex­
pe rience . 

Mi n im um  cost 43 Li near pr og-
n ut r ient s : c al , 
pr o t ,  fat , f ib­
r e , sug ar , 1 ino­
l e i c  ac id , C HO ,  
1 1  mineral s ,  1 4  
v i t am i ns , 1 1  am­
i n o  ac id s w i th 
the nutr i t ional 
loss d ur ing pr o­
ces s i ng , colour 
and swe e tness 
con strai nt s . 

1 7  nut r i ents : 
c a l , pr o t , 6 
m i neral s ,  9 v i t-
am i n s . 608 menu 
i t ern s .  

r amming o n  
I B M  1 1 30 . 

Com puter pr o­
g ramme s  for 
mul t i d  imen­
sional sc al e ,  
reg r e s s ion and 
c l uster anal­
y s i s .  

He ur i st i c  
al gor i thm . 

Ma x im i sed b ud get Qu ad ra t ic 
and o ptim i sed pr og ramm i ng 
food pur cha se s al gor i thm . 
i n  i ncome m a i n-
tenance pr og ram-
me ( where pr ices 
c hange) . 

No later devel o pment i n  d iet pl ann i ng had been fo und . 
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A PPE N D I X  5: I NF ORMATION ON RED C OWPEA 6-1 US 

Compa r i son of Prote i n  Con tent and Pr od uc tion Yi e l d  of Red Cowpea 
a nd the Common Le g um e  Ea ten in  the No r theaste rn , Th a i l and 

L egum e s  Va r i e t y  Pr o te i n  Produc tion Pr ote i n  
Conten t ( a) Y i e l d  ( b ) Yi el d  

g/ 1 00g kg/ ha kg/ ha 

R ed cowp e a  6- 1 U S 27. 9 1 1 02 307 
coope a local 26. 9 1 023 275 
M ungbea n M-7 -A 24 . 8  469 1 1 6 
M ungbean  M�5 0 - 1  OA 2 7 .  1 ( 4 6 9 ) ( d )  1 2 7  
B l ac k  m ungbean local 25. 6 1 56 4 0  
B l ack b e a n  loc al  28. 1 (469 ) ( d ) 1 3 2 
R i ce bean local  23. 7 
Pean ut Th a i n a n  No . 9  23 . 6 1 56 3  369  
So:yb e a n loc al  37. 9 ( c) 4 0 6  1 54 

( a) moi sture fr e e  bas i s  
( b) d ata from croppi ng system pr oj ec t  ( pr iv ate commun i c a t io n )  
( c) d ata take n  fr om U S DA Agr i c ul tur e Handbook , No . s , r ev i sed , 1 963 
( d) estim ate . 
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Compa r i son of Red Co wpe a and Local Co wpe a for Pr od uc tion Yi eld , 
Nutr i t i o n  Yi el d , Nutr i t ional V a l ue , Seed Ch arac t e r i stic and Cooki ng 
Qual ity 

Produc t ion 
Prod uc tion yi eld  kg/ ha 

Nutr i t i onal Val ue 
Energ y ,  kc al / 1 00g 
P rote i n , %  
Fa t ,  % 
cr ude fib re , % 
Ash , % 
Tr ypsi n i nhib i tor ,otr yp s i n  

i nhib it/ mg dry b a s i s  

Seed Ch a rac teri stics  
S e ed si ze , mm 
We ight/ 1 00 seed s ,  g 
N o .  o f  se ed /1 00 g 
% seed coat 

Cooki ng Qual i t y  
Cooki ng t ime , m i n 

( 5 0% se ed spl i t )  
% So l id i n  cooki ng broth , g 

Red Co wpea Lo cal Co wpe a  

1 1 02 

321  
24 . 6  

1 .  1 3  
3. 9 
4 . 4 

1 1 .  6 

7 . 8 x5 . 4 x4 . 6 
1 2 .  1 6  

508 
1 0 . 7 

29 

1 .  1 1  

1 023 

3 1 2  
23 . 7  

1 .  1 6  
7 . 2  
3 . 7  

1 7 .  3 

9 .  2x6 . 4 x4 , 3 
1 5 . 4 3  

396 
1 0 . 8 

64 

1 5 . 75  
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APPENDIX  6 :  DEVE LO PM ENTS OF COWPEA DISHES 

6 . A  Scree�i n& o f  Co�e a  Di shes 

Tab l e  6 .  1 :  Ev�l uat i<?_�_E.[ 56 M a i n ,  Snack and De ssert Di shes 
Mad e from Cowpe a s  

f.valutt t ion o f  � 0  Mai n, Snark and Desse r t  O i sht>s M.'lde From Ct.>Ype3 
Name of D i sh Prote in/  Pro t e i n  

Serving Co�on 
MA I N  D I S H  g p e r  w�ck1 g 
l .  Cowp�d spro ut c u r ry 

(K�n� P�d Toa Ngok) 1 0 . 4  

2 .  CO""P..:Oa c u r r y  
( Kang P a  Toa Pum) 1 1 . 2  

3 .  Fried pork and co�pea ba l l  (Tod �un Toa) 6 . 1  

4 .  CO\ .. ·pea and f e rmented f ish ho t 
sauc� (�amprig Plara Toa) 4 . 1  

S .  F r i e J  cowpca sprout 
(Pad loa Ngok) 9 . 7  

6 .  Seasoned minced beef and cowpea& 
(Larb-�ou) 1 3 . 7  

7 .  S t eatlcd cowpeas and bamboo shoot 
(�og �or Ha i  loa) 4 . 5  

8 .  S teatle d f i sh ,  cowpeas and bamboo 
shoot (Mog Nor Hai Pl a )  6 . 9  

9 .  Seasoned mashed 
cowpeas ( Soop loa) 3. 8 

1 0 .  Cowpea; and f ish hot sauce 
( Pon• P l a )  

1 1 .  Cowpea h o t  soup 
(Aom Toa Pum) 

1 2 .  F r i. c d  coW"pca� and noodle 
( I'.Jd Kir.1ao) 

l J .  F r i e d  rice nood le and cowpeas 
( Pad lh� i )  

6 . 2  

7 . 3  

3 3 . 0  

30 . 6  

1 4 .  R.1mboo shoot and Co\Jpeas sp ice soup 
( Kang :'lo rma i Yanang ) 5 . 5  

1 0 . 4  

1 1 . 2  

6 . 1 

5 7 . 7  

1 9 . 4  

4 1 . 1  

9 . 0  

2 0 . 7  

1 1 . 4 

1 2 . 4  

14 . 6  

3 3 . 0  

30 . 6  

5 . 5  

Met hod Raw Poss i b i l i ty 
o f�ng P.Ll t t� r t a l  of D i sh 

Avai�f ity lm�mc n t  

Moderate Mode rate 

Mode ra t� Mode ra te 

Mode ra te Mod e ra te 

Cheap Easy 

Cheap Easy 

Moderate Easy 

Cheap Easy 

Cheap Easy 

Cheap Eas y 

Chea p Ea sy 

Che�p Mod e ra te 

Cheap Mode rat e: 

Cheap Mod e r a t e  

Cheap Mod e r a te 

Mode ra te Pn• s i b l e  

Easy Possible 

Easy Poss ib le 

Easy Possible 

Easy Poss ib le 

Easy Possible 

Easy Po ss ible 

Easy Poss ible 

Easy Poss ible 

Easy Poss ib l e 

Ea sy Poss i b l e  

Moderate Poss ib le 

Modera t e Pos s i b l e  

Ea sy Poaa i ble 

Su l t ab.!..!..!.Sl 
f o r  V l l l .1ge r s  

Sui t ab l e  

Ve ry Su i tab le 

Su i tab le 

Very Su i t ab l e  

S ui tab l e  

Ve ry su i tabl e 

Ve ry su i tab le 

Very s u itable 

Ve ry su i table 

Very s u i t a b l e  

V e r y  s u i t a ble 

Mode ra te 

Mode r ate 

Very s u i tab l e  

1 5 .  Soyb�an curd a n d  cowpea sprout 
soup ( K.lng j hud Toa Ngok) 6 . 0 6 . 0 Cheap Easy Hvderate No t Poss i ble Mode ra t e 

1 6 .  Nocdlt> and cowpea curry 
( i\h('aw tt:G\o! kagk) 

1 7 .  f r i ed rice with fermented pork 
sausage and C("twpea.s 
(Kao Pad s a i  krok) 

18. Vertnic e l l i  i n  covpea curry 
(Knnom Jecn Namp r ig) 

19. Sa l t y bamboo shoot and cowpea 
soup ( Kang Pal o )  

2 0 .  Cowpeas �nd shr imp h o t  sauce 
(Namprig Pao) 

2 1 .  Fr led c owpeas 1..-i eh g inge r and 
pork (Pad Khing Toa Kub Hoo) 

2 2 .  Fried cowpeas and g inge r 
( Pad Toa Kub Kh ing) 

2 3 .  Cowpeas and pork aauaage 
( S a i  Krog Hoo) 

24 . S t ��m�d cowpea curry 
(Hoa-Hos Toa) 

2 5 .  Fri�d bamboo •hoot and cowp�� 

1 9 . 2  1 9 . 2  

33 . 3  3 3 . 3  

1 2 . 6  1 2 . 6  

6 . 1  6 . 1 

4 . 6 4 . 6  

7 . 6  7 . 6  

6 . 0  6 . 0  

7 . 5  1 . 5  

1 0 . 3  10 . 3  

�lode rate Di f f icul t Mod erate 

Cheop Mo de ra t e  Easy 

Moderate D i f f i c u l t  Moderate 

Cheap ��d e ra te Easy 

Expens ive Di f f ic u l t  Modera te 

Cheap Mode ra t e Easy 

Cheap Moderate Ea ay 

Exp•nsive D i f ficult Moderate 

Moderate D i ! ficul t Moderate 

Poss ib le No t s u i  t a b l e  

Po s s ibl e Not s u i t abl e  

Po s s ib l e Su i t 11 b l e 

Poss ibl e Moderate 

Poo s i b l e  Mode ra te 

Po sa ible Moderate 

Possible Modera te: 

Po sa ible Suitable 

Posa ib le Suitable 



Tabl e  6 . 1 ( Continued ) 

Name of D i sh 
Protein/ 
Se rving 

B 

SNACK AND DESSERT 

1 .  Fried cowpea paste 
(Kai Nog Kata) 4 . 1  

2 .  S teamed glut inous rice stuffed 
with cowpeas (Kao Tom Pad) 2 . 0  

3 .  Fried banana coated with cowpea 
bat t e r  (Kloay Tod) 1 . 7  

4 .  Fried cowpea crust 
(Krob Kcm) 4 . 1  

5 .  Cowpea paste coated with egg 
yol k  (Mod Kanoon) 2 .  9 

6. S t eamed sago s t u ffed with cowpeas 
(Sago Sai Toa) 2 . 7  

7 .  Cowpea; and sago pudding 
(Sago Toa Gang llo i d )  3 . 6  

8 .  Cowpea pudding 
(Toa Soun) 4 :'1 

9 .  Cowpeas wrapped in glut inous 
rice dough (Toa Pab) 6 . 9  

1 0 .  CoW'pea sweet paste 
(Toa Pum Guan) 

1 1 .  Fried cowpeas 
(To a Pum Tod) 

1 2 .  Wrapped and f ried cowpea snack 
(Fried Pour-Pia l )  

1 3 .  Steaoed cowpea custard 
(Sunkaya Toa) 

14 . Stuf fed cowpea dumpling 
(Soe Loi Toa) 

1 5 .  Creal:l pu f f  stuf fed with cowpeas 
(Cream p u f f )  

1 6 .  Ft- l ed chinese b a l l  
(Salapao Sa i Toa) 

1 7 .  Baked cowpea cust ard 
(Khanom Moa Kang) 

1 8 .  Fried cowpeas s t u f fed in wheat 
dough (Pan-Sib) 

19. Cowpea pie 
(Pie Toa) 

20. Cowpea doughnut 
(Doughnut Toa) 

2 1 .  Cowp<: as s t u f f ed noodle 
(Kao Taew Lord) 

22. Boi l ed sweet glut inous rice and 
cowpeas (Khao Niag Piag) 

23. F r  led cowpeas and pork sandwich 
(Khdnom Pung Na Moo) 

3 . 1  

4 . 5  

4 . 3  

3 . 5  

4 . I  

2 . 5  

4 . 6  

3 . 4  

7 . 2  

2 . 5  

6 . 2  

6 . 2  

2 . 9  

1 0 . 4  

24 . Roasted c01•peas s tu f fed i n  glut inous 
r ic e  (Kao Niag Ping) 1 . 4 

2 S .  SteaClcd cowpcas stuf fed in glut inous 
rice dough (Kanom Tcin) I.  7 

Protein 
Co�on 
_2Er week, g 

28 . 7  

6 . 0  

1 1 . 9  

1 2 . 3  

8 . 7  

1 0 . 8  

1 0 . 8  

1 6 . 4  

1 9 . 8  

3 . 1  

4 . 5  

4 . 3  

3 . 5  

8 . 2  

2 . 5  

1 3 . 8  

3 . 4  

7 . 2  

2 . 5  

1 2 . 4  

1 2  · 4  

8 . 7  

2 0 . 8  

4 . 2  

5. 1 
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Cost 
MHhod 

o f-COOking 
Raw 

Cheap Easy Easy 

Cheap Easy Easy 

Cheap Easy Easy 

Moderate Moderate Moderate 

Moderate Moderate Easy 

Cheap Hoderatr Easy 

Cheap Easy Easy 

Cheap · Easy Easy 

Moderate Moderate Easy 

Cheap Moderate Easy 

Chea p  Easy Easy 

Moderate Moderate Dif f icult 

Moderate Moderate Moderate 

Cheap Mode rat� Hodera te 

Expensive D i f ficult Di f f icult 

Expensive Moderate Moderate 

Moderate D i f f i c u l t  Moderate 

Moderate Di f f ic u l t  D i f f icul t 

Expensive Di f f ic u l t  D i f f icult 

Expensive Mod erate Moderate 

Moderate Moderat� Moderate 

Cheap Easy Easy 

Expensive Moderate D i f f icul t 

Cheap Moderate Easy 

Cheap Moderate Easy 

Poss i b l l  i t v  or' D l_;;!_o 

Possible 

Possible 

Possible 

Possible 

Pos s ible 

Possible 

Possible 

Possible 

Possible 

Possible 

Pos sible 

Possible 

Very suitable 

Very s u i t a b l e  

V e r y  su i t ab l e  

V e r y  s u i t a b l e  

Very suitable 

'ery suitable 

Very suit.:�ble 

Very sui table 

Very suitabl� 

Very suitable 

Sui table 

Moderate 

Not poss ible Very �ui table 

Pos s i b l e  Su i table 

Poss1Lle Not sui table 

Possible Suitab l e  

Possib le Suitable 

Possible S u i ta b l e  

Po tisible Not s u i t a b l e  

Pos t; i b l  (' SH i t ab l �  

Pos s i b l e  N t H  s u i t a b l e  

Po ssible Nut &ui tablf: 

Po ssible Not s u i table 

Po ssible Vt!ry sui table 

Poss ible Very suitable 
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6 . B  Formul at ion of Co�ea Dish Rec ipe s 

A n  acceptab l e  r a ng e of i n g red ients u sed i n  25 cowpea rec i pe s  wa s 
prepared to input i n  the l inear prog ramm i n g  sel ection for the prote i n  
max im is ed rec i pe i n  two l imits : lowe r l imit quantity  and uppe r l im it 
quant i t y  as are s hown i n  Tabl e  6 . 2 . These lower and uppe r l im i t  
quanti t ie s  of i n g red ient s u sed i n  each rec i pe a r e  l isted below.  The 
quanti t y  of each i ng red ients was in g/ g of total i ng red ient s  i n  e a c h  
rec i pe . The ful l  name o f  i ngred ients are g iv en at  the end o f  the l is t . 

Tab l e  6 . 2 :  Lowe r  L!_m it and Ue_�� Lim i��!_Ingred ien!:_s Used i� 
R e c i�ormul atio� to Max im i s e  Protein  Content b� 
L i ne<!_�E_�ogr<E.!!.� in� 

I NGRE DIENTS QUA NTITY LIM IT 
lower U pper 

C OW PEA MAIN DISHES 
co�e a aii<I-ferme�ted F i sh Hot Sa uce 
COt!PEAFL 0 . 1 3 9 
F ISHF E R N  0 . 3 3 4  
SHALLOT 0 .  1 1 1  
GARLI C 0 . 083 
GALANGA L 0 . 022 
TAMAR IND 0 . 055 
C HILLID 0 . 055 

Co�� and _�mpk i n  Ho t 
COWPEASD 0 . 096 
CARP 0.  1 47 
PUMPK I N  0 . 368 
GALANGA L 0 . 008 
LEMONGSS 0 . 0 1 4 
SHALLOT 0 . 022 
GARLIC 0 . 008 
P E PPE RGT 0 . 02 1  
F ISHF ERM 0 . 03 1  
BAS ILSW T 0 . 0 1 4  
F ISHSA U 0 . 04 4  
ON IONS PR 0 . 022 

Co���out Cut:a 
COtlPEASDDP 0 .  1 66 
B EEF 0 .  080 
C OC OM ILK 0 . 440 
S UGAR CO 0 . 0 1 1 
F ISHSAU 0 . 022 
P E PPE R GT 0 . 0 1 1 
LEEC HLF 0 . 00 3  
BAS ILHLY 0 . 006 
GALA NGAL 0 . 00 6  
LEMONGSS 0 . 008 
SHALLOT 0 . 0 1 1  

0 . 20 9  
0 . 50 0  
o .  1 67 
0 .  1 25 
0 . 03 4  
0 . 083  
0 . 083 

��� o .  1 4 4  
0 .  22 1 
0 . 552 
0 . 0 1 2  
0 . 022 
0 . 03 4  
0 . 01 2  
0 . 03 1  
0 . 055 
0 . 022 
0 . 06 6  
0 . 034  

o .  25 9 
0 .  1 20 
0 . 665 
0 . 0 1 7  
0 . 03 4  
0 . 0 1 7  
0 . 005 
0 . 008 
0 . 008 
0 . 0 1 2  
0 . 0 1 7  

INGREDIENTS QUA NTITY 
Lowe r 

Cowpea and Fi sh Hot Sa uce 
COW PEAFL 0 . 096 
MACKE REL 0 . 288 
CHILL I D  o .  0 1 9 
SHALLOT o .  1 60 
GARLIC 0 . 045 
F ISHF ERM 0 . 09 6  
ON IONS PR 0 . 09 6  

Cowpea Curr � 
COt/PEAPD 0 . 1 76 
COW PEASD 0 .  1 2 4 
CHICKEN 0 . 264 
LEECHLF 0 . 006 
BAS ILHLY 0 . 00 6  
F ISHSAU 0 . 035 
S UGAR CO 0 . 02 6  
VEGO IL 0 . 035 
PE PPE R GT 0 . 035 
GALA NGAL 0 . 009 
LEMON GSS 0 . 0 1 8  
GAR LI C  0 . 02 6  
PE PPERBD 0 . 02 1  
SHR PASTE 0 . 0 1 8  

F r i ed Co�ea Se_rout -�al l  
C OW PEASP 0 . 100 
SOYC UR D o .  1 00 
GARLIC 0 . 005 
VEGOIL 0 . 050 
F ISHSA U 0 . 02 5  
ON IONS PR 0 . 030 

LIM IT 
Uppe r  

0 .  1 4 4  
0 . 432 
0 . 02 9  
0 . 24 0  
0 . 067 
o.  1 4 4 
o .  1 4 4  

0 . 264 
0 . 1 86 
0 . 3 96 
0 . 008 
0 . 008 
0 . 05 3  
0 . 040 
0 . 05 3  
0 .  05 3 
0 . 0 1 3  
o .  02 6 
0 . 04 0  
0 . 03 1 
0 . 026 

0 . 800 
0 . 20 0  
0 . 208 
o.  1 50 
0 . 07 5  
o .  07 5 



CHILL ID 0 . 008 
GARLIC 0 . 0 1 1  
SH RPASTE 0 . 006 

Fr i ed Pork and Cowpe a 
COWPE ASD 0 . 200 
PORK o .  200 
COR IA N  0 . 0 1 4  
GARLIC 0 . 02 7  
F ISHSAU 0 . 05 4  
S UGARWHT 0 . 008 
WHEATF L 0 . 02 7  
EGGHEN 0 .  1 4 3  
VEOOI L  0 .  1 22 

Seas£�ed Grated Bamboo 
£2!!E.� 
CCMPE ASD o .  07 6 
BAMBOSTB 0 . 250 
F ISHF ERM 0 . 03 3  
SUGAR C O  0 . 000 
GALANGA L 0 . 008 
LEMONGSS 0 . 022 
SHALLOT 0 . 025 
GARLI C 0 . 004 
P E PPE R GT 0 . 004 
BASILSW T 0 . 0 1 7 
Y A NANG 0 .  100 
SESAM E 0 . 02 9  

0 .  0 1 2  
0 . 0 1 7 
0 . 008 

Bal l  
0 . 300 
0 .  300 
0 . 020 
0 . 040 
0 . 080 
0 . 0 1 2 
0 . 04 0  
0 .  21 2 
0 .  1 80 

Shoot and 

0 .  1 1 4  
0 . 378 
0 . 06 7  
0 . 0 1 6  
0 . 03 3  
0 . 062 
0 . 1 08 
0 . 035 
0 . 035 
0 . 050 
0 . 400 
0 . 03 9  

Seasoned Mi need Bee f  and Cowpea 
COWPEAFL 0 . 70 0 . 08 5  
COWPEASD 0 . 0 3 9  0 . 04 6  
BEEF o .  567 0 . 680 
LIMEJU C 0 . 024 0 . 042 
SUGARWHT 0 . 000 0 . 006 
GALANGA L 0 . 006 0 . 024  
C HILL ID 0 . 00 3  0 .  0 1,2 
F ISHSAU 0 . 005 0 . 04 8  
SHALLOT 0 . 035 0 . 01 0  
COR IAN 0 .  005 0 .  024 
M INT o .  006 0 . 0 1 8  
LEECHLF 0 . 000 0 . 00 9  
ON IONS PR 0 . 0 1 8  0 . 03 6  

Steamed Co�e a and Bamboo Shoo t  

C OW PEAS D  0 . 076 0 . 1 1 4  
BAMBOSTB 0 . 250 0 . 3 78 
F ISHF ERM 0 . 03 3  0 . 067 
S UGARCO 0 . 000 0 . 01 6  
GALANGA L  0 . 008 0 . 03 3  
LEMON GSS 0 . 022 0 . 062 
SHALLOT 0 . 025 0 . 108  
GARLIC 0 . 004 0 . 035 
P E PPER GT 0 . 00 4  0 . 035 
BASILSWT 0 . 0 1 7 0 . 05 0  
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Pumek i n  and Cowpe a Spice Soue 
COtrlPEASD o .  085 0 .  1 2 7  
COWPEAFL 0 . 0 1 1  0 . 0 1 7  
LEMON GSS 0 . 007 0 . 0 1 1 
SHALLOT 0 . 0 1 4  0 . 022 
GARLI C 0 . 00 4  0 . 00 6  
PE PPE R GT 0 . 0 1 4  0 . 022 
F ISHF E RM 0 . 02 1  0 . 03 1  
YANA NG 0 . 52 6  0 . 790 
BASILSWT 0 . 007 0 . 0 1 1 
PUM PKI N  0 .  1 1 0  0 .  1 64 

Se asoned Mashed Co�e a  

COWPEASD 0 . 035 0 . 05 1  
COtrlPE A PD 0 .  5 1 2  o .  768 
COtrlPEAFL 0 . 03 8  o .  058 
CHILL I D  0 . 0 1 0  0 . 0 1 5  
SHALLOT 0 . 06 4  0 . 096 
M INT 0 .  01 3 0 . 0 1 9 
ON IONS PR 0 . 0 3 8  0 . 05 8  
COR IAN 0 . 0 1 3  0 . 0 1 9 
F ISHF ERM 0 . 05 1  o .  077 
GARLI C 0 . 0 1 8 0 . 02 7  

Se asoned Mi nced Fish a�d Co�� 
CCMPEAFL o .  070 0 . 085 
COW PEASD 0 . 03 9  o .  046 
CATF ISH 0 . 567 0 . 680 
L IM EJU C 0 . 024  0 . 042 
S UGA RWHT 0 . 000 0 . 006 
GALA NGAL 0 . 006 0 . 024 
CHILL ID 0 . 00 3  0 . 0 1 2  
F ISHSA U 0 . 00 5  0 . 04 8  
SHALLOT 0 . 035 0 . 07 0  
COR IAN 0 . 005 0 . 024  
M INT 0 . 006 0 . 0 1 8  
LEEC HLF 0 . 00 0  0 . 009 
ONIONS PR 0 . 0 1 8 0 . 036  

Steamed Fi s�_Co�e a  and Bamboo 
Shoot - -
CCMPEASD o .  07 4 0 . 089 
BAMBOSTB K 0 . 2 1 0  0 . 250 
PERCH  0 . 1 0 0  o .  1 20 
GALANGA L 0 . 008 0 . 0 3 3  
LEMONGSS o .  022 0 . 062 
SHALLOT 0 . 02? 0 . 1 08 
GARLI C 0 . 00 4  0 . 03 5  
P E PPE R GT 0 . 00 4  0 . 035  
F ISHF ERM 0 . 03 3  0 . 067 
BAS ILSWT 0 . 0 1 7  0 . 050 
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YANA NG 0 .  1 00 0 . 400 

COn' PEA SNACKS A ND DESSERTS 

Cowpea and Sago Pudd ing 
COWPEASD 0 . 1 94 0 . 23 7  
SUGAR CO 0 . 04 8  0 . 059 
S UGARWHT 0 . 077 0 . 095 
COCOMILK 0 . 483 0 . 59 1  
SAGO 0 .  097 0 .  1 1 8  

�ea Pud d i ng 
COWPEAS D 0 . 1 80 0 . 220 
CORNF L 0 . 072 0 . 088 
SUGARWHT 0 . 288 0 . 352 
COCOM ILK 0. 360 0 . 4 4 0  

Cowpe a �_Wr�ed i n  Gl ut i nous R i ce 

C CMPEASD 
COCONUT 
R ICEGLUF L 
SUGARWHT 
SESAME 

F r i ed Co�ea 
COWPEAS D 
TAPIOCA 
GARLIC 
COR IA N  
S UGARWHT 
EGGHYOLK 
VEGOIL 

Fr ied Co�ea 

COWPEASD 
TAPIOCA 
S UGARWHT 
VEGO IL 
E GGH YOLK 

o .  1 67 
o .  1 3 3  
0 . 200 
0 . 20 0  
0 . 100 

0 . 5 1 5 
0 . 086 
0 . 00 3  
0 . 00 3  
0 . 0 1 0 
0 . 02 7  
o .  1 54 

Paste 

0 . 222 
0 . 2 1 4 
o .  1 2 8  
o .  32 0 
0 . 032 

St��ed Sago St uffed 
C<MPEASD o .  1 24 
SHALLOT 0 . 266 
F ISHSAU 0 . 0 1 6  
SUGA RCO 0 . 04 3  
SAGO 0 . 320 
GARLIC 0 . 0 1 1 
VEGOIL 0 . 02 1  

0 . 250 
0 . 200 
0 . 300 
0 . 300 
0 .  1 50 

0 . 77 3  
0 .  1 2 9  
0 .  005 
0 .  005 
0 . 0 1 6 
0 . 04 1  
0 .  1 80 

0 . 25 0  
0 . 267 
o .  1 5 6 
o .  350 
0 . 04 0  

with Co�e a  
0 .  1 85 
0 . 400 
0 . 024  
o .  06 4 
o .  479 
0 . 01 6  
0 . 032 

YANA NG 

_CoWR�a Pa ste 
COn'PEASD 
COCONUT 
SUGARW HT 
EGGH YO LK 

Co��a Swe et 
C<M PEASD 
SUGA RW HT 
COC OM ILK 
COC ONUT 

Fr i ed Ban ana 
Batter 
COC ONUT 
R ICEF L 
C<MPE AFL 
COR NST 
SESAM E 
SUGARWHT 
SUGAR CO 
BANA NA 

F r i ed C�wpea 
COWPEAFL 
WHEATF L 
R ICEF L  
TAPIOCA 
EGGH E N  
COCOM ILK 
SUGA R CO 
SUGARWHT 
F ISHSAU 

o. 1 0 0  0 . 400 

Coated with Egg Yo l k  
0 .  1 1 7  o .  234 
o. 1 1 7  0 . 23 4  
0 . 476 0 . 582 
o. 1 0 6  0 .  1 2 9  

Paste 
0 .  1 1 0 o .  1 3 4  
0 . 250 o .  306 
0 . 482 0 . 589 
0 . 058 0 . 07 0  

Coated wi th Co�e a  

0 .  1 65 o .  240 
0 . 02 8  0 . 04 0  
0 .  1 1 0 0 .  1 60 
0 . 02 8  0 . 04 0  
o .  02 8 0 . 04 0  
0 . 0 1 1  0 . 0 1 6  
0 .  0 1 1 0 . 0 1 6  
0 . 440 0 . 64 0  

Crust 
0 .  1 53 0 .  1 87 
0 . 1 5 3 0 . 1 87 
0 . 025 0 . 03 1  
0 . 025 0 . 03 1  
0 . 05 1  0 . 06 3  
0 . 252 0 . 308 
0.  1 0 3  o .  1 2 5  
o .  1 0 3  0 .  1 2 5  
o .  03 1 0 . 03 7  

Steam ed Glut i nous R i ce Stu f fed ---
w i th _l�� 
C<MPEASD 0 . 099 0 .  1 4 8  
RICEFLU 0 . 1 98 0 . 297 
COCOTM ILK 0 .  1 98 0 .  297 
SUGA RWHT 0 . 040 0 . 06 0  
BANA NA 0 . 265 0 . 397 
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F ULL NAM E OF INGRE DIENTS 

BAMBOSTB 
BAS ILHLY 
BAS ILSWT 
C HILL ID 
COCOOILK 
COC ONUT 
COR IAN 
COWPEAFL 
COWPEAPD 
COW PE ASS 
COR NFL 
COR NST 
E GGHEN 
E GGYOLK 
F ISHF ERN 
F ISHSAU 
LEECHLF 

LEMONGSS 
LIM EJUC 
M INT 
ONIONS PR 
PE PPERBD 
PE PPE RGT 
R IC EFL 
R IC EGLU 
R IC EGLU R 
SHR PASTE 
SUGARCO 
SUGARWHT 
TAMAR IND 
TA PIOCA 
VEGO I L  
WHEATFL 
YANA NG 

= Bamboo shoot , boi l ed 
= Ba s i l , hol y  
= Ba s i l , sweet 
= Chi l l i ,  d r ied 
= Cocon ut m i l k  
= Cocon ut m eat 
= Cori and er leaf 
= Cowpea flour 
= Cowpea pod s  
= Cowpea seed s 
= Corn flour 
= Corn starch 
= Egg , hen 
= Egg yo l k ,  hen 
= Ferm ented fi sh 
= F i sh s a uce 
= Leech l im e  leaf  

= Lemon gra s s  
= L im e  j ui c e  
= M i nt l ea f  
= On i on spr ing 
= P e pperbird  
= P e ppe r , g oat 
= R ice f l o ur 
= G l u t i nous r i ce 
= Gl ut i nous rice , roasted and g ro und 
= Shr im p  pa ste 
= Sugar , coconut 
= Su g ar , wh ite 
= Tamarind pu l p  
= Tapioca flour 
= Vegetab l e  oil  
= Wheat flour 
= ''Y a nang e x tract 
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APPE N D I X  7: RAW MATER IA LS  US E D  IN LINEAR PROGR AMM ING A ND M IXE D  
I NTEGE R PR OGRAM M ING 

There a re thr e e  l isti ng s of food raw m ate r i al s ,  food d i she s ,  v eg etab l e s  
and fr ui t s u se d  i n  the l i nea r prog ramming a n d  mix ed integer pr og ramming 
pr ob l em s .  

7 . A  Food Ra w Ma terial s Used i n  the Rec i pe  De v el o pment of Cowpe a 
D i she s and the Commonl y  Eaten Di she s 

Be e f  
Be e f  he a r t  
Beef l iv e r  
Beef  l un g  
B eef  sm a l l 

i ntestine  
Be e f  spl ee n  

C owpe a f l our 
Cowpe a yo und 

po d  
Co wpea se ed 

C o con ut m il k  
Fermented fi sh 

s a uce 
Fi sh sauce 

Acac i a 
Bamboo shoot,  

boiled 
Bamboo shoot , 

fe rmented 
Ba s i l , ho l y  
Basil , s weet 
Ch il l i , d ried 
Coriand e r  l ea f  

Me ats , Fi sh ,  Fr ogs and Poul tr i e s  

Be e f  tr i pe  Ch icken 
fu ffal o  hea r t  Ca rp 
fu ffa l o  l i v e r  Catfi sh 
fuffa l o  lll1g Egg ( he n )  
fu ffa l o  sn al l  Egg yo l k  ( he n )  
inte stine 
fu ffa l o  spl ee n  Fe rm en ted fi sh 

Ce real s and Le gumes 

Co wpea spr out 
Co rn fl o ur 

Gl ut i nous r i c e  

Cooki ng 

Lime j u i c e  
Shr im p  pa ste 

Su g a r , wh i te 

R i c e  fl our 
Sag o  

Se sam e 

Ingred ients 

Sug ar , coco n ut 
Tam arind pa ste 

Veg etab l e  o i l  

Vegetab l e s  

Gal angal 
Ga r l ic 

Gourd , wax 

Leech l ime 
Lemon gra s s  
Mi nt 
Mu shroom 

l ea f  

Pa pa ya , r a w  
Pe ppe r , b ird 

Pe ppe r , goat 

Pl antain  
Pum pki n  
Pum pki n shoot 
Rad i sh , chine se 

Fr og 
Macke rel  
Pe r c h  
Po r k  
Sm al l toad 

( ...tlo l e  fish )  

Soyb ean .curd 
Ta pi o c a  flour 

Whe a t  flour 

Ya nang ex tr ac t 

Sh al l o t  
Spr i ng on ion 

Tam arind l ea f  

Tom ato 
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7 . B  Food Di she s ,  Fr ui t s  and Vegetab l e s  Used in Me nu Pl ann i ng 
by Li near Pr og ramming 

D r y  Ma i n  Di she s 

Fermen ted fi sh , whol e  

Fr ied fi sh 
( fri ed macke re l ) 
La rb Be e f  
(Se a son ed minced beef) 
*Larb fi sh 

( se a soned mi nced fi sh) 
Roasted beef 

Roasted c hic ke n  

Roasted fish 
( roasted perch)  

* Roa sted fi sh i n  
b anana l e a f 
* Roasted frog i n  
banana l e a f  
Roasted smal l to ad 

*Som tam pa pa ya 
( raw pa pa ya sal ad ) 
*Soo p b amboo shoot 
( seasoned grated 
b amboo shoot) 
St ean ed fish 
( steam ed c arp) 

Commonl y Ea ten Food Di she s 

Li quid Ma i n  
D i she s 

* Aom b e e f  
( beef c ur r y) 
'K a ng barn boo shoo t  
( bam boo sho o t  ho t so up)  

*Nampr i g  fi sh 
( beef ho t so up) 
*Kang Ch i c ke n  
( chic ke n ho t  so u p )  

*K a n g  fi sh 
( fi sh ho t soup) 

*Kang mushr oom 
( Mu shroom ho t so up 

*Ka ng ho t so up 
( veg etab l e  ho t so up)  
*To urn bee f 
( beef  so u p )  
*To urn bee f v i sc e ral  
( beef v i sc eral so up) 
*To urn  buffa l o  v i sc eral 
( buffa l o  v i sceral so up) 
*To urn chi c ke n  
( chic ke n  so up)  

*Toun fi sh 
( fi sh so up) 

Common l y  Ea ten Vegetab le s  

A cacia 
Amaranth bayam 

Chine se cabbag e 
Corkwood , fl o we r 

Go ur d  , snake 
Go ur d , spo ng 

Sauc e s  

Ch i l l i  in fe rm ented 
f i sh sa uce 
Ch il l i  i n  fi sh sa uce 

*Kang bee f 

( fi sh ho t sauc e )  
*Nam pr ig shr imp pa ste 
( shr imp pa ste ho t 
sauce)  
*Nam pr ig who l e  fe r­
mented f i sh ( whole 
fe rmented fi sh ho t 
pa ste) 
*N am pr i g  fe rm ented 
fish ( fe rm en ted fi sh 
ho t sa uc e )  

Bamboo sho ot,  
Be an , spr out 
Be an , l ong yard 

Co r kwo od , l ea f  Lead tree  l ea f  

Sp i nach 
Wa ter con­
volvol u s  
Wa ter fe r n  

Bean ,  wi ng 
Bi tt�r gourd 
Cabbag e 
Cauliflowe r  

Banana 
Cu stard appl e 

Cowpe a , YOll1g 
Cu e umber 

sho o tEgg pl ant 
Gour d , bottl e 
Go ur d , i v y  

pod Le t tuce Wa ter mimosa 
Mal ab ar n i ght shad e 
Ne em 
Pum pk i n  shoot 
Spr i ng onion 

Common l y  Ea ten Fr ui t s  

Guav a 
Mu s hm elon 

Papa ya 
Water mel on 
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Co wp e a  Di she s 

Ma i n  Di shes 

* Cowpe a  and fe rm ented f i sh hot 
s a uce ( N am pr i g  plara to a )  
C o wpe a s  and fi sh ho t sa uc e 
( pone pl a )  
* Cowpe as and pum pki n ho t so up 
( aan to a pum) 
* Cowpe a  cur r y  
( kang pa to a pum ) 
* Cowpea spr o ut cur r y  
( Kang ped toa pum ) 
* Fr i ed Cowpe a Sprout 
( Pad Toa Ng ok) 
* Fr i ed pork and cowpe a bal l 
( Tod m on to a)  
• Pum pk i n  and c o wpeas spice so up 
( Kang fungton to a )  
( Pad To a Ngok ) 
( so op to a )  
*Se asoned minced bee f and cowpe a s  
( larb nou)  
*Seasoned minced fi sh and  cowpe a s  
( larb pl a )  
* Steam ed cowpe a s  and b am boo shoo t  
( mog norm a i  toa )  
*Steam ed fi sh . c owpe a s  and bamboo 
shoot ( mag norm a i  pla) 

Sn acks and De sse rts 

* Cowpe a and sago pud d i ng 
( sago  to a gang boid ) 

Cowp e a  boi l ed i n  syr up 
(Toa tom nam tal ) 

* Co wp e a  pa ste coated wi th egg yo l k  
( med ka noon ) 
* Co wpea pud d ing 
( tao so ll'J )  
* cowpea sweet pa ste 
( to a  pum gua n )  
* Co wpeas  wr a pped i n  g l utinous  rice 
dough ( Toa Pab )  

* Fr i ed banana coated wi th cowp e a  
batter ( K loay tod) 

(krob kern ) 
* Fr i ed cowpe a pa ste 
( ka i  nag kata)  
*St eamed g l ut i nous r ic e  stuffed 

( wi th cowpea ( kao tom pod ) 
*St e am ed  sago stuffed wi th 

cowp e a  ( ka o  tom JX>d ) 

* Re c i pe form ul ated b y  l inea r prog r amm i ng for prote i n  max im um con tent . 

7 . C  Fo od Di she s . Fr ui t s  and Vegetab l e s  Used i n  � n u  Pl ann i ng By 
Mi xed I n teger Programming 

D r y  Ma i n  Di she s 

Fe rmented fish . who le 

Fried beef  

Fr i ed fi sh 
( fr ied macke re l ) 
*Larb bee f 
( seaso n ed minced beef) 

Common l y  Ea ten Food Di she s 

Liquid Ma i n  Di she s 

*Kang chi c ken 
( chic ke n ho t so u p )  
*Ka ng fi sh 
( fi sh ho t soup) 
*Kang bambo o  shoot 
( bam boo sho ot ho t so up)  
*K ang b am boo shoot 
( bamboo shoot ho t so up) 

*La rb fi sh *Kang mu shroom 
( seaso n ed minced fi sh )  ( mushr oom hot so up)  

Roasted beef 

Roasted c hi c ke n  

*To urn  bee f  
( fi sh so up) 

*To urn fi sh 
( bee f so up) 

Sauce s 

Ch il l i  i n  fe rm ented 
fi sh sauc e  
Ch i l l i  i n  f i sh s a uc e  

*Nam pr i g  fi sh 
( fi sh ho t sa uc e )  
*Nam pr ig shr imp pa ste 
( shr im p paste ho t 
sauce)  
*Nampr i g  who l e  fe rmen­
ted fi sh ( who l e  fe rm en­
ted fi sh ho t pa ste ) 
*N ampr i g  fe rmen ted fish 
( fe rm en t�d fi sh ho t 
sauce) 



Roasted fi sh 
* Roa s ted fish i n  banana l e a f  
* Roasted frog i n  banana l e a f  
*R oasted smal l to ad 
*Somtam papa ya 
( raw pa pa ya sal ad )  
*Soop b amboo shoot 
( se asoned g rated bamboo shoot)  
S tean ed fish 
( steam ed carp) 

3 1 1 

Commonly Ea t en Ve g etab l e s  

B amboo shoot , 
bO il 

C h i nese cabbage 
Co rkwood l ea f  
Coriand er l ea f 

Cuc un ber 

Egg pl ant 
Go urd , i v y  
Lead tree l ea f  

Le a f  m usta r d  Wa ter fe rn 

Nee m 
Spr i ng oni o n  
Wa ter con v o lvol u s  

Commonl y  Ea ten Fr ui t s  

Banana 
Cu sta rd appl e 

Gua v a  
Wa ter mel on 

Mango 

Cowpe a Di she s 

Ma i n  Di shes 

* Cowpe a  and fe rmented f i sh ho t  
s a uce ( N ampr i g  plara to a )  
Cowpe a and fi sh ho t sauc e 
( pone pl a )  
* Cowpe a s  and pumpki n ho t so up 
( aan to a pun) 
* Co wpe a cur r y 
( kang pa to a pum ) 
* Fr ied cowpe a spr out 
( Pad To a Ngo k )  
* Cowpe a spr out c urry 
( Kang pe d toa pum )  
* Fri ed pork and cowpe a b a l l  
( tod mon toa) 
* Pun pk i  n and co wpeas spi c e  so up 
( Kang fungton g  toa) 
* Se a so n ed gra t ed banboo shoo t and 
c o wpea s (  soop nor mai ) 
*Seasoned mashed cowpe a s  
( soop to a )  
* Seasoned minced bee f a nd cowpe a s  
( larb nou) 
* Seaso n ed minced fi sh and cowpe a s  
( larb pl a )  
*Steam ed cowp e a s  and bam boo sho o t  
( mog norm ai to a )  
* Steam ed fi sh , c owpe a s  a nd bam boo 
shoot ( mog norm ai p l a) 

Snacks and De sse r ts 

* Cowp e a  and sago pud d i ng 
( sago toa gang boid ) 
Cowp e a  boil ed i n  syr up 
(To a tom nam tal ) 
* Cowpe a  pa s t e  coated wi th egg yo lk 
( med ka noon) 
* Co wpea pud d i ng 
( tao soU'l ) 

* cowpea swe e t  pa ste 
( to a pum g u a n )  
* Cowpe a wr a pped i n  glut i nous r i c e  
dough ( toa pab ) 
* Fr i ed banana  coated wi th cowp e a  
batter ( K lo a y  tod )  
*Fr i e d  cowpe a 
( toa pum tad ) 
*Fr i ed cowpe a crust 
( kr ob kern )  
* Fr i ed cowpe a pa ste 

( ka i  nag kata)  
*St eamed g l u t inous rice  stu ffed 
wi th cowpe a  ( kao tom pod ) 
*St eamed sago stuffed wi th 
cowp e a  ( sa g o  sai toa )  

* Rec i pe s form u l ated b y  l inear pr og ramm ing 
content 

for prote i n  max im un  
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APPE N D I X  8 :  THE 26 N UT R IENT CONTENT, C OST AND REC I PE OF COWPE A  
DISHES A N D  COMMON LY EATEN DISHES 

Data on the 26  nutr i e n t  com po si t ion s ,  cost and quantity o f  food 
i ngred i e n t s  se l ec ted for r ecipe s o f  the pr ote i n  max imi sed 25 cowp e a  
d i she s ,  prote i n  m ax im i sed 22 commonl y e a ten d i she s and 9 commonl y  eaten 
are p- e se n ted a s  fo llows : 

A .  Data o f  the 25 cowpea d i she s obtai ned fr om pr o te i n  max im i sation 
1 i near pr ogramm i ng , u sed i n  men u  p l ann i ng by 1 inear pr og rammi ng , 
pr esen ted i n  Tab l e  8 . 1 ,  a nd  Tab l e  8 . 2 . 

B .  Ieta o f  the final  rec i pe o f  the 25 pro te i n  max im i sed cowpea d i she s 
obtai ned a fter the cowpe a d i she s we re giv en to taste pa ne l s for 
ac cept ab i l ity te st and re c i pe s  we re re- ad j usted , the n utr i ent 
conten t  and co st we re rec a l c ul ated , u sed in men u pl ann i ng by 
m ixed i n teger pr og ramm i ng , pr e se nted in Tab l e  8 .  3 and Tab l e  8 .  4 .  

c .  Ieta o f  the 22 common l y  eaten d i she s obtai ned fr om protein  
m ax im i s at ion l i ne a r  pr og ramming , u sed i n  menu p l anni ng b y  l inear 
pr ogram m i ng and m i xed i n t eg er prog ramming , pr e se nted i n  Tab l e  8 .  5 .  

D .  Da t a  o f  the 9 common l y  eaten d i she s i n  wh i c h  rec i pe s  we r e  mad e o f  
on l y  o n e  o r  tW'.) i ng red i e n t s  and we r e  not r e qui red formul at ion , 
u sed i n  menu pl an n i ng b y  l inea r pr ogramm i ng and m i x ed  i nteger 
pr ogram m i ng ,  pr e se nted i n  Tab l e  8 . 6 . 

E .  Data o f  5 cowpea d i she s and 2 commonl y  eaten d i shes cooked b y  
fr yi ng i n  oil 1 5 0 C ,  1 0  m i n . a nd b y  d ee p  fr yi ng 1 90 C ,  
5 min . , prese nted i n  Tab l e  8 .  7 .  



TABLE 8 . 1  The 26 Nutri ent Content, Cost and Rec i�e of Prote i n  Ma x i mi sed Cow�ea Ma i n  D i shes (Qer lOOg raw i ngre�_ien_tsj 

Cowpea & Fermen- Cowpei6 & F i s h  Cowpea & Cowpea Sprout Fried Cowpea F r i ed Pork & 
Nutrient ted F i s h  Hot Hot Sauce Pumpk i n  Cowpea Curry Curry Sprout Cowpea Bal l 

Sauce Hot Soup 

Energy ( Kca 1 ) 128 92 42 79 201 1 3 1  3 1 4  
Prote i n  ( g )  8 . 49 9 . 1 3 3 . 57 5 . 00 5 . 86 5 . 27 10 . 9 1  
Fat ( g )  2 . 9  1 . 7  0 . 7  2 . 1  1 7 .  1 6 . 7  0 . 9  
D i etary F i b re ( g )  2 . 3  1 . 9  1 . 7  2 . 2  1 . 3  2 . 4  5 . 9  
C a l c i um (mg )  36 25 22 22 43 102 43 
Phosphorus (mg )  87 120 49 70 186 286 1 74 
I ron (mg )  2 . 6  1 . 4  0 . 9  1 . 1  3 . 5  6 . 3  2 . 9  
V i tami n A ( IU )  6 1 2  3 1 0  463 353 477 147 363 
Th i am i ne (mg )  0 . 1 5 0 . 1 3 0 . 05 0 . 08 0 . 09 0 . 1 3 0 . 36 
Ri bofl avi n (mg )  0 . 12 0 . 10 0 . 04 0 . 06 0 . 1 1 0 . 1 1  0 . 16 
N i ac i ne ( mg )  0 . 9  2 . 4  0 . 6  1 . 6  1 . 5  1 . 8 1 . 8  
V i tam i n  C (mg ) 5 5 4 4 7 9 2 
V i tami n  B6 ( mg )  0 . 22 0 . 20 0 . 08 0 . 10 0 . 10 0 . 05 0 . 27 
V i tamin  B 1 2  �g )  2 . 1  1 . 1  0 . 4  0 . 0  0 . 4  0 . 4  2 . 0  
Pantothen i c  c i d  (mg ) 0 . 29 0 . 2 7 0 . 13  0 . 27 0 . 10 0 . 04 0 . 8  
Fol i c  Ac i d  �g )  82 . 2  6 1 . 5  31 . 7  35 . 1  5 . 6  8 . 0  127 . 2  
I s o l euc i ne mg ) 561  518  229 356 295 331 941  
Leuc i ne (mg )  826 774 333 454  517  485 1 1 13 
Lys i ne ( mg )  8 1 1  830 377 476 539 708 1077 
Meth i on i ne (mg ) 225 237 102 1 4 1  133 149 320 w 

..... 
Cys t i ne (mg )  83 99 40 75 103 48 138 w 
Phenyl a l an i ne (mg ) 473  417  191  238 334 364 650 
Tyros i ne (mg )  324 296 139 1 70 280 338 433 

· Threoni ne ( m{ ) 432 420 197 233 335 397 644 
Tryptophane mg) 132 127 53 81 1 1 7  1 79 176 
Val i ne (mg )  598 558 246 313  4 1 7  464 908 
Cost ( Bahts ) 0 . 9 5  1 .  54 0 . 7 1  0 . 64 1 . 1 3 0 . 5 5 1 .  39 

Recipe/g 
COWPEAFL 14 . 7  COWPEAFL 9 . 7  COWPEASD 5 . 8  COWPEASD 7 . 3  COWPEASP 25 . 0  COWPEASP 70 . 0  COWPEASD 26 . 1  
F I SHFERM 32 . 7  MAC KEREL 29 . 2  CARP 8 . 9  COWPEAPD 6 . 9  BEEF 1 2 . 0  SOYCURD 14 . 0  PORK 26 . 1  
SHALLOT 7 . 8  CH I LL I D  1 . 3  PUMPK I N  1 4 . 8  PEPPER 0 . 1 COCOM I LK 50 . 3  GAR L I C  0 . 5  COR IAN 1 . 2  
GARL I C  5 . 8  SHALLOT 10 . 8  GALANGAL 0 . 5  CH ICKEN 1 5 . 6  SUGARCO 1 . 1  F I SHSAU 7 . 5  GARL I C  2 . 3  
TAMAR I ND 3 . 9  GARL I C  3 . 0  L EMONGSS 0 . 6  LEECHLF  0 . 2  F I SHSAU 3 . 4  V EGO I L  5 . 0  F I SHSAU 4 . 7  
GALANGAL 1 . 5  F I SHFERI1 7 . 0  SHALLOT 1 . 4  BAS I LHLY 0 . 2  PEPPERGT 1 . 7  ON I ONS PR 3 . 0  SUGARWHT 0 . 7  
CH I L L I D  3 . 9  ON I ONS PR 6 . 5  GAR L I C  0 . 5  F I SHSAU 1 . 4  L E ECHLF 0 . 3  WHEATfL 2 . 3  
WATER 29 . 1  WATER 32 . 4  PEPPERGT 1 . 3  V EGO I L  1 . 4  BAS I LHLY 0 . 6  EGGHEN 12 . 9  
LEECHL I PL 0 . 5  F I SHFERI1 2 . 2  PEPPERGT 1 . 4  GALANGAL 0 . 6  VEGO I L  1 0 . 6  

BASI LSWT 0 . 9  GALANGAL 0 . 4  L EMONGSS 0 . 8  WATER 1 1 . 6  
F I SHSAU 2 . 7  LEMONGSS 0 . 7  SHALLOT 1 . 1  CORIANRT 1 . 1  
ON I ONS PR 1 . 3  GARL IC  1 . 0  CH ILL I D  1 . 2  
WATER 59 . 3  PEPPERBD 0 . 8  GARL I C  1 . 1  
SALT 0 . 2  SHRPASTE 1 . 0  SHRPASTE 0 . 8  

WATER 59 . 7  LEECHL I PL 0 . 3  
VEGO I L  0 . 9  COR I ANRT 0 . 1  
SUGARCO 1 . 0  PEPPER 0 . 1  

SALT 0 . 5  



TABLE 8 . 1  ( cont i nue ) . 
-

Pumpk i n & Seas oned Grated Seasoned Mashed Seasoned Mi nced Seas oned Mi nced Steamed Cowpeas S teamed F i s h ,  
Nutrient Cowpea Spi ce Bamboo Shoot & Cowpeas Beef & Cowpeas F i sh & Cowpeas & Bamboo Shoot Cowpeas & 

Soup Cow peas Bamboo Shoot 

Energy ( Kca 1 ) 67  86 77 230 1 1 6 7 1  74 
Prote i n  ( g )  3 . 68 4 . 18 4 . 88 1 4 . 0 1  1 4 . 68 3 .  72  5 . 18 
Fat  ( g )  0 . 7  2 . 8  1 . 1  1 4 . 6  1 . 7  1 . 0 1 . 7  
D i etary F i bre ( g )  4 . 3  4 . 9  4 . 1  2 . 3  2 . 3  4 . 4  3 . 8  
Ca l c i um (mg)  27  66 55 31  48 4 1  47 
Phosphorus ( mg ) 106 88 88 144 135  69  83  
I ron ( mg )  1 . 7  2 . 0  2 . 1  2 . 8  1 . 4  1 . 7  2 . 6  
V i tam i n  A ( I U )  1079 913 815  398 538 935 1 1 58 

_ Thi ami ne (mg ) 0 . 1 1  0 . 12 0 . 1 7 0 . 1 3 0 . 16 0 . 10 0 . 09 
R i bofl avi n ( mg )  0 . 07 0 . 09 0 . 12 0 . 28 0 . 08 0 . 08 0 . 1 1  
N i ac i ne ( mg )  1 . 5  0 . 9  1 . 1  3 . 6  2 . 1  0 . 8  1 . 2  
V i tam i n  C (mg )  6 7 19 6 6 7 7 
V i tam i n  86 ( mg )  0 . 10  0 . 25 0 . 19 0 . 36 0 . 20 0 . 2 1  0 . 20 
V i tami n B 1 2  �g )  0 . 20 0 . 4  0 . 5  1 . 2  2 . 5  0 . 4  0 . 5  
Pantothen i c  c i d  (mg ) 0 . 23 0 . 34 0 . 29 0 . 50 0 . 50 0 . 25 0 . 23 
Fol i c  Ac i d  rmg )  68 . 1  56 . 7  72 . 6  69 . 3  74 . 8  56 . 7  4 7 . 8  
I s o l eu c i ne mg ) 303 310 3 1 1  800 8 1 1  277 329 w 
Leu c i ne ( mg )  402 434 443 1325 1287 379 470 ...... � 
Lys i ne (mg )  334 357 396 136 1 1386 335 481 
Meth i o n i ne ( mg )  76 102 93 320 507 78 127 
Cys t i ne (mg)  37  6 1  144 163 175 54 70 
Phenyl a l a n i ne (mg )  247 274 269 710  633  235 279 
Tyros i ne (mg )  141  179  207 5 1 4  5 1 2  1 54 209 
Threoni ne (mg )  201 227 245 695 7 1 3  194 255 
Tryptophane ( mg )  78 94 1 1 2  184 181  85  99  
V a l i ne (mg)  313  332 339 890 1046 292 377 
Cost ( Ba h ts ) 0 . 28 0 . 79 0 . 67 2 . 38 4 . 47 0 . 63 1 . 06 

Rec ipe/g COWPEASD 1 2 . 7  COWPEASD 1 0 . 3  COWPEASD 4 . 8  COWPEAFL 8 . 1  CmJPEAFL 8 . 1 COWPEASD 10 . 3  COWPEASD 8 . 3  
COWPEAFL 1 . 7  BAr�BOSTB 34. 1 COWPEAPD 60 . 1  COWPEASD 4 . 4  COWPEASD 4 . 4  BAr1BOSTB 34 . 0  PERCH 1 1 . 2  
LEt·10NGSS 0 . 7  F I SHFER·1 6 . 0  COWPEAFL 5 . 4  BEEF 64 . 8  CATF ISH  64 . 8  F ! SHFERM 6 . 0  BAMBOSTB 23 . 4  
SHALLOT 2 . 2  G.Al M I GAL 3 . 0  C H I L L I D  1 . 4  L IMJUE 2 . 3  L I MEJUC 2 . 3  SUGARCO 1 . 4  GALANGAL 3 . 1  
GARL I C  0 . 6  LE�·10tiGSS 2 . 0  SHALLOT 6 . 0  GALANGAL 0 . 6  GALANGAL 0 . 6  GALANGAL 3 . 0  LEMONGSS 2 . 1 
PEPPERGT 2 . 2  SHALLOT 9 . 7  M I NT 1 . 2  CH I L L I D  1 . 1  CH I L L ! D  1 . 1  W10NGSS 2 . 0  SHALLOT 10 . 1  
F I SHFERN 3 . 1  GARL IC  3 . 2  ON I ONS PR 3 . 6  F I SHSAU 4 . 6  F I SHSAU 4 . 6  SHALLOT 9 . 7  GARL I C  3 . 3  
YANANG 59 . 3  PEPPERGT 3 . 2  COR IAN 1 . 2  SHALLOT 3 . 7  SHALLOT 3 . 7  GARL I C  3 . 2  PEPPERGT 3 . 3  
BAS I LSWT 1 . 1  BAS I LSWT 4 . 5  F I SHFERr1 7 . 2  CUR l  AN 2 . 3  COR IAN 2 . 3  PEPPERGT 3 . 2  F I SHFERN 6 . 3  
PUMPK I N  16 . 4  SESAME 3 . 5 GARL IC  2 . 5  M I NT 1 . 7  t1 I NT 1 . 7  BAS I LSWT 4 . 5  BAS I LSWT 4 . 7  
SALT 0 . 5 YANANG 10 . 7  ) WATER 5 . 0  ON I ONSP� 1 . 7  ON I ONS PR 1 . 7  YANANG 12 . 8  YANANG 20 . 9  

WATER 9 . 9  SALT 1 . 3  WATER 4 . 8  WATER 4 . 8 WATER 9 . 9  WATER 6 . 5  
SALT 0 . 4  SALT 0 . 3  



TABLE 8 , 2 The 26 Nutri ent Content, Cost and Rec ipe of Prote i n  Max irni sed_19�ea_Sr1_af_ks __ a_nQ __ Qes sgr_ts_ (per l OOg ra1� i nqred i en ts) 

Cowpea & Sago Cowpea Paste Cowpea Pudding  Cowpea S1.;eet . Cowpeas Wrapped Fri ed Banana F r i ed Cowpea Fri ed Cowpea 
Nutrient Pudd i ng Coated Wi th Paste in G l u t i nous Coated W i th Crust 

Egg Yol k R i ce Dough Cowpea Dough 
Batter 

Energy ( kca 1 )  165 336 142 293 267 1 74 250 274 
Protei n  ( g )  3 . 76 6 . 97 2 . 9 1  4 . 9 1 6 . 08 3 .  72 8 . 7  6 . 78 
Fat  ( g )  8 . 7  8 . 5  5 . 6  1 7 . 5  2 . 82 6 . 6  1 . 0  7 . 5  
D i e tary F i bre ( g )  2 . 9  7 . 3  2 . 2  3 . 7  7 . 1 2 4 . 5  9 . 7  2 . 2  
Cal ci um (mg}  23  50 14  23 103 44 5 1  38 
Phos phorus ( mg )  100 169 74 132 1 70 98 1 7 5  1 37 
I ron ( mg )  1 . 7  2 . 8  1 . 0  1 . 8  2 . 82 2 . 0  3 . 0  3 . 0  
V i tami n A ( I U )  10  523  2 2 4 185 76 146 
Th i ami ne ( mg )  0 . 10  0 . 1 8 0 . 46 0 . 1 1  0 . 20 0 . 1 2  0 . 26 0 . 16 
R i bofl a v i n  (mg )  0 . 04 0 . 1 2  0 . 03 0 . 04 0 . 06 0 . 12  0 . 10 0 . 08 
Ni aci ne ( m{ ) 0 . 5  0 . 6  0 . 4  0 . 6  1 .  32 0 . 81 1 . 0  1 . 0 
V i tam i n  C mg } 0 1 0 1 1 . 0  5 1 0 
V i tami n B6 ( mg l 0 . 06 0 . 1 5  0 . 07 0 . 08 0 . 29 0 . 2 1 0 . 1 9  0 . 1 7 
V i tam i n  8 1 2  �g )  0 0 . 8  0 0 0 0 0 . 1  0 . 3  
Pan tothen i c  c i d  ( mg ) 0 . 20 0 . 88 0 . 1 6 0 . 2 1  0 . 73 0 . 40 0 . 62 0 . 55 w 
Fol i c  Ac i d  rmg )  60 . 2  106 . 6  46 . 4  6 1 . 8  81 62 . 7  1 94 9 1 . 3  t-O 

V1 
I so l euci ne mg ) 285 548 232 338 468 290 803 485 
Leuci ne ( m} ) 404 753 344 509 685 282 1030 692 
Lys i ne (m9 288 597 228 344 428 399 1 3 1 9  5 1 6  
Meth i on i ne ( mg }  68 1 40 58 88 153 81 1 595 143  
Cys tine  ( mg }  55 77 41 89 68 39 69 104 
Phenyl a l ani ne (mg ) 254 438 205 326 416  252 624 433 
Tyros i ne ( mg )  142 262 1 1 2  192 226 135 319 256 
Threon i ne ( mg )  1 99 372 1 6 1  2 5 7  333 199 488 350 
Tryptophane ( mg }  70 127 54 90 125 86 1 72 1 1 7  
Va l i ne (mg ) 327 574 261  414  519  315  824 544 
Cost ( Bahts ) 0 . 43 0 . 81 0 . 39 0 . 82 0 . 95 0 . 62 0 . 52 0 . 75 

Recipe/g COWPEASO 1 3 . 2  COWPEASO 1 5 . 9  COWPEASO 1 0 . 2  COWPEASO 9 . 2  COWPEASO 1 7 . 6  COWPEAFL 1 1 . 4  COWPEASO 4 3 .  9 COWPEAFL 16 . 3  
SUGARCO 2 . 7  COCONUT 1 0 . 9  CORNFL 4 . 1  SUGARWHT 1 7 . 2  COCONUT 9 . 4  COCONUT 1 7 . 0  TAPI OCA 5 . 2  WHEATFL 16 . 3  
SUGARWHT 4 . 3  SUGARWHT 32 . 3  SUGARWHT 1 3 . 3  COCOM ! L K  38 . 4  R I CEGLUF 1 8 . 8  R ! CEFL 2 . 8  GARL I C  0 . 2  R I CEFL 2 . 7  
COCOM I L K  30 . 1  EGGHYOLK 8 . 8  COCOM I L K  1 8 . 7  COCONUT 4 . 0  SUGARWHT 14 . 1  CORNST 2 . 0  SUGARWHT 0 . 6  TAP I OCA 2 . 2  
SAGO 5 . 4  WATER 32 . 0  WATER 53 . 7  WATE R  3 1 . 0  SESAME 10 . 6  S ESAME 2 . 8  EGGHYOLK 1 . 6  EGGHEN 5 . 5  
WATER 44 . 4  SALT 0 . 1  SALT 0 . 1  WATER 29 . 6  SUGARWHT 0 . 8  VEGO I L  9 . 4  COCOMILK  23 . 0  

SUGARCO 0 . 8  WATE R  39 . 0  SUGARCO 9 . 0  
BANANA 33 . 3  SUGARWHT 9 . 0  
WATER 28 . 6  F I SHSAU 3 . 2  
SALT 0 . 4  WATER 1 2 . 3  

SALT 0 . 4  
BAKEPOWDER 0 . 4  
PEPPER 0 . 2  
CORI ANRT 0 . 1  



--- --- ------------------------------------------

TABLE 8 . 2  ( cont i nu e )  

F r i ed Cowpea Steamed G l u t i n- Steamed Sago 
Nutri ent Pas te ous R i ce Stuffed Wi th 

Stu ffed W i th Cowpeas 
Cowpeas 

Energy ( kca 1 )  4 1 1  234 1 56 
Prote i n  ( g )  4 . 43 5 . 46 3 . 18 
Fat ( g )  29 . 4  6 . 9  1 . 9  
D i e tary F i b re ( g )  4 . 4  3 . 93 3 . 1 
C a l c i um ( mg )  27 24 36 
Phosphorus (mg)  92  1 1 9 97 
I ron (mg )  1 . 5  1 .  64 1 . 8  
V i tam i n  A ( IU )  132 129 31  
Th i am i ne ( mg )  0 . 1 3  0 . 14 0 . 04 
Ri bofl a v i n  (mg) 0 . 06 0 . 10 0 . 04 
N i a c i ne (m{ ) 0 . 5  1 . 16 0 . 7  
V i tam i n  C mg ) 0 3 2 
V i tami n  86 ( mg\ 0 . 09 0 . 30 0 . 1 2  
V i tami n  8 1 2  �g) 0 . 2  0 0 . 1 

w 
-

Pantothe n i c  c i d  ( mg ) 0 . 48 0 . 64 0 . 3 1 "' 

Fol i c  Ac i d  �g )  93 . 1  65 . 8  78 . 6  
I s o l eu c i ne mg ) 386 345 240 
Leuc i ne ( m� ) 504 551  308 
Lys i ne (mg 397 346 276 
Meth i o n i ne ( mg )  85 84 57 
Cys ti ne (mg )  38 80 29 
Pheny l a l ani ne (mg )  301 313 193  
Tyros i ne ( mg )  161  168 105 
Threon i ne ( m{ ) 241  246 159 
Tryptophane mg ) 85 124 55 
V a l i ne (mg) 397 4 10  250 
Cost ( Bahts ) 1 .  08 0 . 59 0 . 94 

Recipe/g COWPEASD 20 . 0  COHPEASD 1 3 . 1 COWPEASD 1 2 . 5  
TAP I OCA 2 1 . 0  R I CEGLU 26 . 3  SHALLOT 26 . 4  
SUGARWHT 10 . 2  COCOM I L K  22 . 1  F I SHSAU 1 . 6  
VEGO I L  2 5 . 6  SUGARWHT 3 . 5  SUGARCO 2 . 9  
EGGHYOLK 3 . 6  BANANA 23 . 5  SAGO 2 1 . 6  
WATER 19 . 7  WATER 1 1 . 0  GAR L I C  1 . 1  
SALT 0 . 2  SALT 0 . 5  VEGO I L  1 . 4  

WATER 32 . 4  
SALT 0 . 2  



TABLE 8 . 3  The 26 Nutri ent Content, Cost and Recj_Qg_ of the F i na l  Rec ipe of Prote i n  Max i m i s ed Cowpea_ Ma i n  D i she_s_ (p_!>_r__lil_O� raw i n(lred i_e_ntsJ 

Cowpea & Cowpea & F i s h  Cowpea & Pumpk i n  Cowpea Curry Cowpea Sprout Fri ed Cowpea F r i ed Pork & 
Nutr i ent Fermented F i sh Hot Sauce Hot Soup Curry Sprout Cowpea Bal l 

Hot Sauce 

Energy ( kca l ) 128 92 42 79 1 98 1 3 1  2 6 1  
Prote i n  ( g )  8 . 5  9 . 1  3 . 6  5 . 0  5 . 3  5 . 3  9 . 06 
Fat ( g )  2 . 9  1 . 7  0 . 7  2 . 1  1 7 . 1 6 . 7  0 . 7  
Di eta ry F i bre ( g )  2 . 3  1 . 9  1 . 7  2 . 2  1 . 2 2 . 4  4 .9 
Ca l c i um (mg )  36 25 22 22 42 102 36 
Phosphorus ( mg )  87 120 49 70 184 286 1 4 5  
I ron ( mg )  2 . 6  1 . 4  0 . 9  1 . 1  3 . 4  6 . 3  2 . 4  
Vi tam i n  A ( I U )  6 1 2  3 1 0  463 353 453 1 4 7  3 0 1  
Thi ami ne ( mg )  0 . 1 5  0 . 1 3 0 . 05 0 . 08 0 . 09 0 . 1 3  0 . 30 
R i bofl a v i n  ( mg )  0 . 1 2  0 . 10 0 . 04 0 . 06 0 . 10 0 . 1 1  0 . 1 3 
N i a c i ne ( mg )  0 . 9  2 . 4  0 . 6  1 . 6  1 . 4  1 . 8 1 . 5  
V i tami n C (mg )  5 5 4 4 6 9 2 
V i tami n B6 { mg )  0 . 22 0 . 20 0 . 08 0 . 10 0 . 09 0 . 05 0 . 22 
V i tam i n  B 1 2  (..vg )  2 . 10 1 . 1  0 . 4  0 0 . 4  0 . 4  1 . 7  
Pantothen i c  Ac i d  ( mg)  0 . 29 0 . 27 0 . 13 0 . 27 0 . 09 0 . 04 0 . 66 
Fol i c  Aci d rmg )  82 . 2  6 1 . 5  3 1 . 7  3 5 . 1 . 5 .  3 8 . 0  1 05 . 6  
I s o l euci ne mg ) 561 518 229 356 267 3 3 1  782 w 
Leuc i ne ( my ) 826 774 333 454 469 485 924 ...... 

--.J 
Lys i ne (mg 8 1 1  830 377 476 483 708 895 
Methioni ne ( mg )  225 237 102 1 4 1  1 2 0  149 266 
Cys ti ne ( mg )  83 99 40 7 5  99 48 1 1 5 
Phenyl a l an i ne ( mg )  473 4 1 7  1 9 1  238 3 1 1  364 540 
Tyros i ne (mg )  324 296 139 1 70 261 338 360 
Threon i ne ( mg )  432 420 1 9 7  233 3 1 1  397 535 
Tryptophane (mg )  1 32 1 2 7  5 3  8 1  1 1 1  1 79 1 46 
Val i ne ( mg )  598 558 246 3 1 3  389 464 754 
Cos t ( Ba h ts ) 0 . 95 1 .  54 0 .  7 1  0 . 64 1 . 02 0 . 55 1 . 15 

Rec ipe/g F I SHFER�·1 32 . 7  MAC KEREL 29 . 2  COWPEASD 5 . 8  COWPEASD 7 . 3  COWPEASP 24 . 8  COWPEASP 7 0 . 0  COWPEASD 2 1 . 7  
SHALLOT 7 . 8  CH I L L I D  1 . 3  CARP 8 . 9  COWPEAPD 6 . 9  BEEF 1 1 . 9  SOYCURD 14 . 0  PORK 2 1 . 7  
GARL I C  5 . 8  COWPEAFL 9 . 7  PUMPK I N  1 4 . 8  PEPPER 0 . 1  COCOM I L K  4 9 . 8  GARL I C  0 . 5  COR I AN 1 . 0  
COWPEAFL 14 . 7  SHALLOT I 0 . 8  GALANGAL 0 . 5  CHI CKEN 1 5 . 6  SUGARCO 1 . 1  F I SHSAU 7 . 5  GARL I C  1 . 9  
TAMAR I ND 3 . 9  GARL I C  3 . 0  LEMONGSS 0 . 6  LEECHLF 0 . 2  F I SHSAU 3 . 4  VEGO I L  5 . 0  F I SHSAU 3 . 9  
GALANGAL 1 . 5  F I  SHFERrl  7 . 0  SHALLOT 1 . 4  BAS I LHLY 0 . 2  PEPPERGT 1 . 7  ON I ONS PR 3 . 0  SUGARWHT 0 . 6  
CH I LL I D  3 . 9  ON I ONS PR 6 . 5  GARL IC 0 . 5  F I SHSAU 1 . 4  LEECHLF 0 . 3  WHEATFL 1 . 9  
WATER 29 . 1  WATER 32 . 4  PEPPERGT 1 . 3  SUGARCO 1 . 0  BAS I LHLY 0 . 6  EGGHE N  1 0 . 7  
LEECL I PL 0 . 5  SALT 0 . 3  F I SHFERt1 2 . 2  VEGOI L  1 . 4  GALANGAL 0 . 6  VEGO I L  8 . 8  

BAS J LSHT 0 . 9  PEPPERGT 1 . 4 LEMONGSS 0 . 8  WATER 26 . 4  
F J SHSAU 2 . 7  GALANqAL 0 . 4  SHALLOT 1 . 1  CORI ANRT 0 . 9  
ONI ONSPR 1 . 3 LEMONGSS 0 . 7  CHI LL I D  1 . 2  SALT 0 . 5  
WATER 59 . 3  GARL I C  1 . 0 GARL I C  1 . 1  
SALT 0 . 2  PEPPERBD 0 . 8  SHRPASTE 0 . 8  

SHRPASTE 1 . 0  LEECL I PL 0 . 3  
WATER 59 . 7  CORI ANRT 0 . 1 
SALT 0 . 9  PEPPER 0 . 1 

SALT 0 . 5  



TABLE 8 , 3  ( cont i nue )  

Pumpki n  Seasoned Gra ted Sea soned Mashed Sea soned Mi nced Seasoned Mi nced Steamed Cowpeas Steamed Fi s h ,  
Nutri e n t  & Cowpea Bamboo Shoot & Cowpeas Beef & Cowpeas Fi sh & Cowpeas & Bamboo Shoot Cowpeas & 

Spi ce Soup Cowpeas Bamboo Shoot 

Energy ( kca l ) 6 2  7 1  77 230 105 58 7 1  
Prote i n  ( g )  3 . 4  3 . 5  4 . 9  1 4 . 0  13 . 3  3 . 3  5 . 1  
Fa t ( g )  0 . 7  2 . 3  1 . 1  1 4 . 6  1 . 5  0 . 9  1 . 7  
D i e ta ry F i bre ( g )  4 . 1  4 . 1  4 . 1  2 . 2  2 . 1  4 . 0  3 . 8  
Ca l c i um ( mg )  25 55 55 24 43 34 45 
Phosphorus (mg}  87 73 88 143 122 66 85 
I ron ( m g )  1 . 4  2 2 . 1  2 . 7  1 . 3  1 . 4  1 . 7  
V i tami n A ( I U )  853 756 8 1 5  299 486 881 1226 
Th i am i ne ( m g )  0 . 10 0 . 1 0  0 . 17  0 . 13 0 . 1 5  0 . 09 0 . 09 
R i bo f l a v i n  (mg}  0 . 06 0 . 08 0 . 1 2 0 . 23 0 . 07 0 . 07 0 . 1 0  
N i a c i ne ( m g )  1 . 1  0 . 8  1 . 1  3 . 6  1 . 9  0 . 8  1 . 3  
V i tam i n  C ( m g )  5 6 19 5 5 6 7 
V i tami n B6 ( mg }  0 . 09 0 . 2 1 0 . 1 9 0 . 36 0 . 18 0 . 1 7 0 . 1 9 
Vi tam i n  B 1 2  rcg }  0 . 2  0 . 3  0 . 5  1 . 2  2 . 3  0 . 4  0 . 5  
Pantothen i c  c i d  { mg )  0 . 2 1 0 . 28 0 . 29 0 . 49 0 . 45 0 . 2 1  0 . 2 1  w 

...... 
Fol i c  Ac i d  rmg )  6 1 . 6  47 . 0  72 . 6  68 . 7  67 . 6  4 7 . 8  42 . 4  00 
I so l eu c i n e  mg ) 273 257 3 1 1  797 733 2 5 1  328 
leuc i ne ( m� ) 36 1 360 443 1320 1 1 63 342 467 
lys i ne { mg 300 296 396 1356 1252 302 467 
Methi on i ne ( m g )  69 85 93 319  458 7 1  1 2 5  
Cys ti ne ( m g )  33  5 1  144 162 1 59 46 67 
Pheny l a l an i ne { mg )  222  227  269 706 572 2 1 1  276 
Tyros i ne {mg) 1 2 5  1 4 8  207 506 463 138 207 
Threo n i ne { m g )  180 188 245 692 645 1 7 4  2 5 3  
Tryptophane ( m g )  68 78 1 1 2  1 82 164 7 1  9 9  
Va l i ne ( m g )  282 275 339 886 945 265 376 
Cos t  ( Ba h ts ) 0 . 24 0 . 65 0 . 67 2 . 39 4 . 04 0 . 4 1  0 . 84 

R ec ipe/g COWPEASD 1 1 . 5  COWPEASD 8 . 5  COWPEASD 4 . 8  COWPEAFL 8 . 1  COWPEAFL 7 . 3  COWPEASD 9 . 4  COWPEASD 8 . 3  
COWPEAFL 1 . 5  BAMBOSTB 28 . 3  COWPEAPD 60 . 1  COWPEASD 4 . 4  COWPEASD 4 . 0  BAMBOOS T B  3 1 . 3  PERCH 1 1 . 2  
L EMONGSS 0 . 6  F I SHFEFM 5 . 0  COWPEAFL 5 . 4  BEEF 64 . 8  CATF I SH 58 . 5  F I SHFERN 5 . 5  BAMBOSTB 23 . 4  
SHALLOT 2 . 0  CH I LL I D  1 . 4  L I MEJUE 4 . 0  L I MEJUE 2 . 1  GALANGAL 0 . 6  GAL AN GAL 3 . 1  
GARL I C  0 . 5  GAL ANGAL 2 . 5  SHALLOT 6 . 0  GALANGAL 0 . 6  GAL AN GAL 0 . 5  LEMONGSS 1 . 8  LEMONGSS 2 . 1  
PEPPERGT 2 . 0  LEr10NGSS 1 . 7  M I NT 1 . 2 CH I L L I D  1 . 1  CH I L L I D  1 . 0  SHALLOT 3 . 2  SHALLOT 2 . 4  
F I SHFERM 2 . 8  SHALLOT 8 . 0  ON I ONS PR 3 . 6  F I SHSAU 4 . 6  F I SHSAU 4 . 2  GAR L I C  2 . 5  GARL I C  3 . 3  
YANANG 39 . 6  GARL I C  2 . 7  COR I AN 1 . 2  SHALLOT 3 . 7  SHALLOT 3 . 3  PEPPERGT 2 . 5  PEPPERGT 3 . 3  
BAS I LSWT 1 . 0  PEPPE RGT 2 .  7 FI SHFERM 7 . 2  COR I AN 0 . 9  COR I AN 2 . 1  BAS I L SWT 4 . 1  F I SHFERr1 6 . 3  
PUMPK I N  1 4 . 8  BAS I LSWT 3 . 7  GARL I C  2 . 5  M I NT . 1 . 0  M I NT 1 . 5  YANANG 20 . 8  BAS I LSWT 4 . 7  
SALT 0 . 5  SESAME 2 . 9  WATER 5 . 0  ON I ONS PR 1 . 7  WATER 18 . 2  YANANG 23 . 7  
WATER 2 3 . 1 YANANG 8 . 9  SALT 1 . 3  WATER 4 . 8  ON I ONS PR 1 . 5  WATER 6 . 5 

WATER 24 . 7  SALT 0 . 4  WATER 1 3 . 6  
SALT 0 . 5  SALT 0 . 3  



TABLE 8 . 4  The 26 Nutri ent Content1 Cost and Rec iEe of F i na l  ReciEe of Prote i n  Max i m i sed CowEea Snacks and Desserts (Eer 1 0Qg _raw i ngredi ents) 

Cowpea & Sago Cowpea Paste Cowpea Pudd i ng Cowpea Sweet Cowpeas Wrapped Fri ed Banana Fri ed Cowpea Fri ed Cowpea 
Nutrient Pudding  Coated W i th Paste in Gl uti nous Coated wi th Crus t 

Egg Yo l k  R i ce Dough Cowpea Batter 

Energy ( k ca l ) 1 50 325 129 258 267 277 2 50 328 
Prote i n  ( g )  3 . 4  6 . 7  4 . 1  4 . 3  6 . 01 3 . 45 8 . 7  6 . 1 3 
Fat ( g )  7 . 9  8 . 2  4 . 6  1 5 . 4  2 . 82 20 . 5  1 . 0  1 6 . 7  
Di etary F i bre ( g )  2 . 6  7 . 1  2 . 9  3 . 3  7 . 12 4 . 18 9 . 7  2 . 0  
C a l c i um ( mg )  2 1  48 17 20 103 4 1  5 1  34 
Phosphorus (mg )  9 1  163 76 1 1 6  1 7 0  91 1 7 5  1 24 
l ron (mg ) 1 . 5  2 . 7  1 . 1  1 . 6 2 . 8  1 . 84 3 . 0  2 . 7  
V i tami n A ( I U )  9 506 2 2 4 172  76  132 
T h i ami ne ( m( ) 0 . 09 0 . 1 7 0 . 09 0 . 10 0 . 20 0 . 1 1  0 . 26 0 . 14 
R i bofl a v i n  mg ) 0 . 04 0 . 12 0 . 03 0 . 04 0 . 06 0 . 1 1 0 . 10 0 . 07 
N i a c i ne ( m( ) 0 . 5  0 . 6  0 . 4  0 . 5  1 .  32 0 . 75 1 . 0  1 . 0  
V i tami n C m(l ) 0 1 0 1 1 . 0  5 1 0 
V i tami n B6 (mg ) 0 . 05 0 . 1 5 0 . 07 0 . 07 0 . 29 0 . 20 0 . 1 9 0 . 1 5  
Vi tami n B 1 �  �g )  0 0 . 8  0 0 0 0 0 . 1  0 . 3  
Pantothen i c  ci d (mg ) 0 . 18 0 . 85 0 . 19 0 . 18 0 . 73 0 . 37 0 . 62 0 . 50 VJ 

. ..... 
Fol i c  Aci d  rmg )  54 . 6  103 . 1 58 . 3  54 . 4  81 58 . 3  194 82 . 5  \D 
I s ol euci ne mg ) 258 530 270 297 468 269 803 437 
Leuc i ne (mg )  366 728 379 448 685 262 1030 631  
Lys i ne (mg )  26 1 577 267 303 428 371  1319  467  
Meth i on i ne { mg )  62 135 63 77 153 75  1 595 129  
Cysti ne {mg)  50 75 40 78 68 36 69 94 
Phenyl a l a n i ne ( mg )  230 424 2 1 7  287 416 234 624 392 
Tyros i ne ( mg )  129 253 122 169 226 125 319 232 
Threon i ne (m( ) 180 360 179 226 333 185 488 3 1 7  
Tryptophane mg ) 64 1 23 6 1  79  125 80 172 106 
Va l i ne (mg )  297 555 296 364 519 293 824 492 
Cos t ( Bahts ) 0 . 39 0 . 78 0 . 32 0 . 72 0 . 95 . 0 . 96 0 . 52 0 . 94 

Recipe/g COWPEASD 1 2 . 0  COWPEASD 1 5 . 4  COWPEASD 1 3 . 0  COWPEASD 1 2 . 7  COWPEASD 1 7 . 6  COWPEAFL 1 0 . 6  COWPEASD 43 . 9  COWPEAFL 1 4 . 7  
SUGARCO 2 . 5  COCONUT 1 0 . 5  CORNFL 2 . 5  SUGARWHT 1 3 . 2  COCONUT 9 . 4  COCONUT 1 5 . 8  TAP I OCA 5 . 2  WHEATFL 14 . 7  
SUGARWHT 3 . 9  SUGARWHT 31 . 2  SUGARWHT 1 0 . 9  COCOM I L K  33 . 8  R I CEGLUF 18 . 8  R I CEFL 2 . 0  GARL I C  0 . 2  R I CEFL 2 . 4  
COCOM I L K  27 . 3  EGGHYOLK 8 . 5  COCOM I L K  1 5 . 3  COCONUT 3 . 5  SUGARWHT 14 . 1  CORNST 1 . 9  SUGARWHT 0 . 6  TAPI OCA 2 . 0  
SAGO 4 . 9  WATER 34 . 2  WATE R  58 . 3  WATER 36 . 8  SESAME 10 . 6  SESAME 2 . 0  EGGHYOLK 1 . 6  EGGHEN 4 . 9  
WATER 49 . 3  SALT 0 . 1  SALT 0 . 1  WATER 29 . 6  SUGARWHT 0 . 7 VEGO I L  9 . 4  COCOM I L K  20 . 8  
SALT 0 . 1 SUGARCO 0 . 7  WATER 39 . 0  SUGARCO 8 . 1  

BANANA 30 . 9  F I SHSAU 2 . 9  
WATER 2 1 . 9  WATE R  1 1 . 1  
SALT 0 . 4  SALT 0 . 4  
VEGO I L  13 . 0  BAKEPOWDER 0 . 4  

PEPPER 0 . 2  
COR IANRT 0 . 1  
VEGO I L  9 . 4  



TABLE 8 ,  4 ( conti nue ) 

Fri ed Cowpea Steamed G l u t i n- S teamed Sago 
Nutri e n t  Paste ous Ri ce S tuffed W i th 

Stuffed W i th Cowpeas 
Cowpeas 

Energy ( k ca l ) 441 1 54 1 92 
Prote i n  ( g )  4 . 7 5 3 . 6  4 . 8  
Fat ( g )  3 1 . 5  4 . 6  2 . 9  
D i etary F i b re ( g )  4 . 7  2 . 6  3 . 7  
C a l c i um (mg}  29 1 6  39 
Phosphorus (mg} 99 79 1 14 
I ron ( m g )  1 . 6  1 .  09 2 . 1  
V i tami n A ( IU }  142 85 39 
T h i a m i n e  ( m[ } 0 . 14 0 . 09 0 . 1 1  
R i bo f l a v i n  mg } 0 . 06 0 . 07 0 . 04 
N i a c i ne ( m( ) 0 . 5 0 . 7 7  0 . 5  
V i tam i n  C mq ) 0 2 1 
V i tami n 86 (mg } 0 . 10 0 . 20 0 . 09 w N 
V i tam i n  B 1 c  �g )  0 . 2  0 0 . 1 0 
Pantothenic ci d (mg ) 0 . 5 1 0 . 42 0 . 21 
Fol i c  A ci d  rmg )  99 . 8  43 . 6  8 1 . 3  
I s o l eu c i ne mg ) 4 1 4  229 304 
Leuci ne ( m g )  504 365 388 
Lys i ne (mg) · 426 229 339 
Meth i o n i ne ( m g )  9 1  56 70 
Cys ti ne (mg}  4 1  52 28 
Pheny l a l a n i ne (mg ) 323 207 237 
Tyros i ne ( m g )  1 7 3  1 1 1  1 2 5  
Threoni ne ( m{ } 258 1 6 3  1 9 9  
Tryptophane mg ) 9 1  8 2  65 
V a l i ne (mg)  426 272 3 1 7  
C o s t  ( Bahts } 6 7  0 . 39 0 . 46 

Recipe/g COWPEASD 2 1 . 4  COWPEASD 8. 7 COWPEASD 1 6 . 4  
TAPI OCA 22 . 5  R I CEGLU 1 7 . 4  SHALLOT 3 . 4  
SUGARWHT 1 0 . 9  COCOM I L K  14 . 6  F I SHSAU 2 . 1  
VEGO I L  10 . 7  SUGARWHT 2 . 3  SUGARCO 3 . 1 
EGGHYOL K 3 . 4  BANANA 1 5 . 6  SAGO 28 . 3  
HATER 30 . 8  WATER 4 1 . 1  GARL I C  1 . 4 
SALT 0 . 2  SALT 0 . 3  VEGO I L  2 . 4  

WATER 42 . 5  
SALT 0 . 3  



TABLE 8 , 5  The 26 Nutri ent Compos i t i on, Cos t, Accepta b i l i ty Score and Rec ipe of 22 Prote i n  Maxi mi sed Corrrnonly Ea ten D i s hes 

Nutri ent Raw Papaya Roa s ted F i s h  i n  Roas ted F rog i n  Seas oned Gra ted Seasoned Mi nced Sea soned Mi nced Bamboo Shoot Beef Curry 
Sa l ad Banana Loa f Banana Loaf Bambo'l Shoot Beef F i s h  Hot Soup 

Energy ( kc a l ) 45 92 67 34 1 78 7 3  3 1  1 1 3  
Prot e i n  ( g )  2 0 7  1 0 0 5  1 1 . 4  2 o 1  1 4 0 6  1 0 0 8  2 o 1  7 o 0  
F a t  ( g )  O o 9  4 0 4  1 . 0 O o 9  1 1 . 5  1 . 7  O o 7  8 o 2  
D i e ta ry F i b re ( g )  1 . 7  O o 4  O o 9  3 0 3  O o J  O o 4  2 0 1  1 . 3  
Ca l c i um ( mg )  36 67 2 7  2 7  1 9  26 2 1  30 
Phos phorus ( mg )  27 98 1 2 5  3 2  156 7 2  3 3  5 8  
I ron ( mg )  O o 9  1 . 4  1 . 5  O o 9  3 0 8  O o 6  1 . 0  1 . 5  
V i tami n A ( I U )  227 970 2 1 8  947 10912 326 2021 826 
Th i am i ne ( mg )  O o 04 O o 03 O o 05 O o 04 0 0 14 O o 07 O o 05 O o 04 
R i bofl a v i n  ( mg }  O o 06 0 0 1 3  O o 1 2  O o 07 O o 62 0 0 04 0 0 08 O o 18 
N i a c i ne ( m{ ) O o 8  2 0 1  1 . 6  O o 6  6 o 0  1 . 5  1 . 7  1 . 9  
V i tami n C mg ) 35 2 5 1 0  9 4 B o O  1 3  
V i tami n B6 ( mg }  O o 1 1 O o 16 0 0  I 4  O o 2 1 O o '14 O o 1 3 O o 22 O o 23 
V i tami n B 1 2  ()J g )  1 . 0  1 . 0  2 0 1  O o 5  14 0 9  2 0 4  O o 50 O o 9  
Pantotheni c A c i d  (m g }  O o 20 0 0 14 0 0 32 O o 1 8  2 0 33 O o 30 O o 27 O o 2 2  w N 
Fol i c  Ac i d  �g )  7 0 8  3 0 7  5 o 3  1 1 . 0  66 o 5  1 1 . 3  1 6 0 1  1 3 0 7 ..... 
I so l eu c i ne mg ) 1 1 0  507 586 1 1 1  789 5 1 4  104 346 
Leuc i ne ( mJ ) 167  777  907 1 5 5  1 3 2 5  880 187 621  
Lys i ne ( mg 331 1055 1 207 2 1 5  1 366 1 032 2 1 8  6 8 1  
Meth i on i ne ( mg }  76 3 1 1  385 50 4 1 3  403 50 169 
Cysti ne ( mg )  29 128 105 53 186 136 37 89 
Pheny l a l a n i ne ( mg )  98 4 1 3  458 1 00 724 405 99 327 
Typros i ne ( mg }  95 402 654 97 529 376 87 264 
Threon i ne ( mg )  1 59 479 5 1 8  1 0 7  668 5 1 0  1 1 5  337 
Tryptophane ( mg )  28 1 2 5  1 2 1  34 184 1 1 7  60 93 
Va l i ne ( mg )  140 693 586 128 887 7 0 7  1 6 1  400 
Cost ( Ba h t s ) O o 62 2 o 53 3 o 57 O o 46 2 0 73 3 0 59 0 0 43 1 . 42 
Acceptab i l i ty Score 5 o 2  5 0 3  5 0 6  5 o 3  5 0 5  5 o 8  5 o 6  4 0 9  

Recipe/g PAPAYA I M  68 0 6  PERCH 56 0 4  FROG 62 o 5  BAMBOST8 66 o 6  BEEF 44 0 8  CATF I SH 52 0 9  BAMBOSTB 25 0 9  B E EF 35 0 1  
PEPPERBD 4 0 0  CH I L L I D  O o 7  CH I LL I D  0 0 7  YANANG 1 0 0 5  BFHEART 7 0 9  GALANGAL O o 7  YANANG 5 0 4  GALANGAL 0 0 3  
GARL I C  2 0 0  GAL AN GAL O o 6  GALANGAL 0 0 7  BAS I L SWT 1 . 8  BFL IVER 24  0 5 CH I L L I D  0 0 3  F I SHFE�l 4 0 7  SHAL LOT 4 o 0  
F I SHSAU 8 0 4  SHALL OT 1 . 8  SHALLOT 2 0 7  PEPPERGT 5 o 4  BFTR I PE 9 0 8  ON I ONS PR 2 0 8  BAS I L SWT O o 9  F I SHSAU 2 0 5 
L I MEJUE 5 0 7  GARL I C  2 0 6  GARL I C  0 0 5 SHALLOT 3 o 3  GI\LANGAL O o 6 R I CEGLUR 2 o 0  ACAC I A  6 0 7  ON I ONS PR 9 0 3  
TOMATO 3 0  7 ON I ONS PR 1 . 2  PLANT A I N  1 5 0 7  ON I ONS PR 2 0 9  ON I ONS PR 1 . 8 L I MEJUE 2 . 8  PUMSHOOT 6 0 7  GARL I C  1 . 3  
F I SHFERr� 7 0 6  BAS I LSWT 2 0 3  !lAS I LSWT 0 0 5  COR I AN 1 . 3  R I CEGLUR 1 . 2  F I SHFER!·1 5 0 7  PEPPERGT 2 0 7  CH I L I D  0 . 5  

F I SHFER:oi 4 0 3  F I SHF ER!·1 9 o 0  F I SHFER11 4 0 9  OCOR I AN O o 5  COR I A N  O o 5  R I C EGLU 1 . 4  LEMONGSS 2 0 0  
F I SHSAU 3 0 1 F I SHSAU 5 0 4  F I SHSAU 3 0 3  1·11 NT 0 0 6  M I NT O o 9  F I SHSAU 3 0 4  B I TGRDSH 5 o 0  
LEMONGSS O o 5  LEMONGSS 2 0 2  F I SHSAU 4 0 B  F I SHSAU 4 0 2  MUSHROOM 6 o 7  BAS I LSv:T 1 . 5  
WATER 26 0 5  L I MEJUE 2 0 !1  WATER 2 7 0 2  L EMOtiGSS O o 6  F I SHF ERM 3 0 4  

CH I  L L I D  0 . 3  WATER 34 0 9  WATER 34 0 8  
WATER 1 . 0  



TABLE 8 ,  5 ( conti nue ) 

Nu tri ent Beef Soup Beef Hot Soup Beef V i scera l Buffa l o  V i seral Ch i cken Hot Ch i cken Soup F i s h  Hot Soup 
Soup Soup Soup 

Energy ( kca l )  96 127 33 33 82 76 53 
Protei n  ( g )  5 o 9  B o O  48 5 0 0  7 0 6  72 7 0 7 
Fat  ( g )  7 o 6  9 o 3  1 . 2  1 . 0  4 0 7  45  1 . 8 
D i e ta ry F i b re ( g )  O o 2  1 . 0  1 . 0 O o 1 1 . 0  0 0 3  O o 3  
Ca l c i um ( mg )  5 o 0  30 18 20 13 8 25 
Phosphorus ( mg )  46 64 44 41 83 74 72 
I ron ( mg )  O o 9  1 . 6  1 . 4  1 . 1  0 0 9  0 0 7  O o 8  
V i tami n A ( I U )  99 440 846 951 264 251 108 
T h i am i ne ( m{ ) O o 02 O o 04 O o 04 O o 03 0 0 03 O o 03 O o 02 
Ri bofl a v i n  mg ) O o 13  O o 18 O o 09 0 0 1 5  0 0 07 O o 06 0 0 04 
N i a c i ne ( mg )  1 . 6  2 0 1  1 . 2  1 . 2  3 o 0  3 o 0  1 . 1  
V i tami n C ( mg )  1 . 0  6 o 0  3 0 0  4 1 . 0  2 2 
V i tam i n  B6 (mg)  O o 40 0 0 22 0 . 05 O o 04 O o 14  0 0 09 0 . 09 
V i tami n B 1 2  (p g )  O o 5  1 . 1  2 0 5  1 . 6  O o 3  O o 2  1 . 0  
Pantotheni c Ac i d  (m g )  O o 1 7  0 0 24 O o 42 0 0 42 0 0 4 1 0 0 37 0 0 20 
Fol i c  Ac i d  �g )  3 0 3  1 1 . 4  6 0 4  7 0 7  5 o 0  2 o 4  1 1  
I s o l eu c i ne mg ) 288 393 265 245 491 472 401  
Leuc i ne ( m� ) 527 702 390 398 623 595 663 w N 
Lys i ne (mg 560 778 452 439 744 703 791  N 
Me th i on i ne ( mg )  137 193 145 135 250 241  252 
Cysti ne (mg ) 74 97 62 75 1 1 1  108 81 
Pheny l a l an i ne ( m9 )  270 357 207 206 284 266 351  
Typros i ne ( mg )  2 1 3  293 1 58 1 59 300 223 305 
Threon i ne { mg )  275 380 228 232 324 301 384 
Tryptophane ( mg )  70 92 66 70 97 96 88 
Va l i ne ( mg )  329 442 276 296 385 361 443 
Cost ( Bahts ) 1 . 14 1 .  58 1 . 1 7 1 . 1 0  1 .  24 1 . 09 2 0 29 
Acceptabi l i ty Score 5 0 1  5 o 6  5 o 3  5 o 6  5 0 4  5 0 7  5 0 0  

Rec ipefg BEEF 34 0 3  BEEF 40 o 0  BFL I VER 1 .  7 BUL I VER 1 .  7 CHI CKEN 35 0 7  CH I C KEN 35 0 7  CARP 
GALANGAL 1 . 2  BAS I LSWT 0 0 9  BFHEART 6 0 3  BUHEART 6 . 3  BAMBOSTF 18 0 4  GALANGAL 2 o l  CH I L L I D  
L I MEJUE O o 6  ON I ONSPR 2 0 3  BFTRI PE 19 0 4  BUTR I PE 1 9 0 4  SHALLOT 3 o 0  PEPPERBD 0 0 4  SHALLOT 
F I SHSAU O o 9  CABCH I N  10 0 0  BFLUNG 9 0 5  BULUNG 9 o 5 GARL I C  O o 6  TAMARIND 0 0 5  GARL I C  
ON I ONSPR 1 . 2  CH I L L I D  O o 7  BFSr� I NT 1 . 0  BUSMI NT 1 0  0 PEPPERGT 0 0 5  ON I ONS PR 1 . 7  GAL AN GAL 
COR I AN O o 3  GALANGAL O o 3  BFSPLEEN 2 o 0  BUSPLEEN 2 0 0  BASI LSWT O o 6  COR I AN O o 2  F I SHSAU 
CH I LL I D  O o 1 SHALLOT 3 0 0  L I MEJUE 0 o 4 L I MEJUE 0 . 4  F I SHSAU 2 0 5  F ISHSAU 1 . 6 F I SHFERN 
LEMONGSS 1 . 2  GARL I C  1 . 0  F I SHSAU 2 0 2  F I SHSAU 2 . 2  LEMONGSS 0 0 3  LH10NGSS 0 0 7  BAS I LSWT 
L E ECHLJ F 0 0 2  F J SHSAU 3 0 4  CH I LL I D  O o 2  CH I LL I D  O o 2  WATER 38 0 4  LEECHLF O o 1  GOURDWAX 
WATER 60 o 0  F J SHFER'l 4 0 6  ON I ONS PR 0 0 1  ON I ONSPR Q . 3  WATER 57 0 0  LEMONGSS 

LEMONGSS 0 0 2  COR I AN O o 1  CORIAN 0 . 9  WATER 
WATER 33 o 6  GALANGAL 2 0 0  GALANGAL 0 0 9  

L EI�ONGSS 1 0 0  LEMONGSS 0 0 9  
LEECHLF O o 1 L EECHLF 0 0 1 
1·/.�.rc :: 54 0 1  l !t,TEr. 54 0 1  



TABLE 8 .  5 ( co n t i nue ) 

fermented F i s h  F i s h  Hot Sauce Shrimp Pas te Who l e  Fermented 
N u t r i e n t  F i s h  Soup Mush room Hot Vegeta b l e  Hot Hot Sauce Hot Sauce F i s h  Hot Sauce 

Soup Soup 

Energy ( kca l ) 4 7  2 5  3 3  1 20 87 92 1 2 2  
Protei n ( g )  6 . 6  1 . 6  4 . 3  7 . 0  1 2 . 7  7 . 8  7 . 2 
Fat ( g )  1 . 3  0 . 7  0 . 9  3 . 3  2 . 1  1 . 0  3 . 5  
Di etary F i b re ( g )  0 . 9  1 . 4  0 . 2  9 . 1  0 . 1  2 . 1  2 . 5  
C a l c i um ( mg )  2 5  1 2  18 6 1  24 264 37 
Phos phorus ( mg )  66 37 46 82 74 142 49 
I ron ( mg )  0 . 8  1 . 1  0 . 5  3 . 3  0 . 8  4 . 8  2 . 3  
Vi tami n A ( I U )  459 207 82 6655 118 465 1 624 
Thi ami ne ( m{ ) 0 . 02 0 . 06 0 . 0 1 0 . 23 0 . 02 0 . 07 0 . 1 1  
Ri bofl a v i n  mg ) 0 . 04 0 . 18 0 . 02 0 . 36 0 . 04 0 . 1 3 0 . 1 5  
Ni a c i ne ( m( ) 1 . 1  4 . 7  0 . 7 1 . 8  1 . 1  1 . 8  1 . 0  
V i tam i n C mg ) 3 2 . 0  5 . 0  58 1 20 1 5  
V i tami n 6 6  ( mg )  0 . 09 0 . 28 0 . 06 0 . 24 0 . 09 0 . 1 4 0 . 25 
V i tami n 6 1 2  rcg )  0 . 7  0 . 40 0 . 4  1 . 9  1 . 0  3 . 7  2 . 6  
Pantotheni c  c i d  ( m g )  0 . 8  1 .  05 0 . 06 0 . 20 0 . 07 0 .  20 0 . 1 6  w N 
Fol i c  Ac i d  rmg )  1 0 . 9  1 6 . 5  8 . 1 1 8 . 4 1 0 . 5 4 . 1  1 8 . 6  w 
I s o l euci ne mg ) 343 62 222 383 434 365 346 
Leuc i ne ( m} ) 559 96 366 539 7 1 9  585 596 
Lys i ne ( mg 7 1 3  1 7 3  449 620 840 865 666 
Meth i on i ne ( mg )  2 1 5  34 1 4 1  1 9 9  2 7 1  206 207 
Cys t i ne ( mg )  68 1 5  44 1 0 1  82 160 89 
Pheny l a l an i ne ( m g )  302 53 196 383 380 383 331  
Typro s i ne ( mg )  263 55 169 324 326 301 282 
Threoni ne ( mg )  349 89 2 1 7  381 407 335 334 
Try ptophane ( mg )  83 2 2  4 9  7 7 .  93 257 108 
Va l i ne ( mg )  332 77 247 361 475 410 386 
Cos t ( Ba h ts ) 2 . 01 1 .  09 1 . 4  0 . 85 2 . 4  2 . 02 1 .  68 
Accepta b i l i ty Score 5 . 2  6 . 1  5 . 3  5 . 0  5 . 1 5 . 3  5 . 7  

Recipe/g 3 5 . 5  CARP 31 . 2  MUSHR00�1 49 . 1  CARP 21 . 4  F I SHFER�1 30 . 0  CARP 59 . 1  SHRPASTE 50 . 3 FI SHFERI� 40 . 5  
0 . 2  TAMALEAF 3 . 1  CH I L L I D  0 . 5  C H J LL I D  0 . 4  SHALLOT 1 0 . 0  F I SHFERM 10 . 7  PEPPERBD 1 3 . 4  CH I LL I D  1 2 .  1 
1 . 1  GALANGAL 2 . 0  SHALLOT 1 .  0 SHALLOT 0 . 8  PEPPERGT 60 . 0  C H I L L I D  2 .  2 GARL I C  2 . 8  GALANGAL 4 . 0  
0 . 2  SHALLOT 0 . 8  F J SHSAU 4 . 4  GARL I C  0 . 3  GARL I C  2 . 8  L I MEJUE 1 3 . 4  SHALLOT 1 9 . 2  
0 . 3  GARL I C  0 . 8  F I SHF ER·: 2 .  2 SHRPASTE 0 . 2  WATER 25 . 2  SUGARCO 6 .  7 GARL I C  8 . 1 
1 . 1  F J SHSAU 4 . 7  BAS I LSWT 1 . 7  TAMAR I ND 0 . 8  F I SHSAU 1 3 . 4  TAMAR I ND 1 2 . 1  
5 . 5  ON I ONS PR 2 . 0  ON I ONSPR 0. 1 SUGARCO 0 . 3  L EMONGSS 4 . 0  
0 . 2  BAS J LSWT 0 . 7  LEMONGSS 1 . 1  F J SHSAU 1 . 5  

10 . 2  PEPPERGT 1 . 2  WATER 39 . 8  RADD I SHC 1 0 . 0  
0 . 4  L EMONGSS 0 . 8  WATER 64 . 3  

4 5 . 3  WATER 52 . 7  



-- -- ----------

TABLE 8 . 6  The 26 Nutri ent Compos i t i on, Cost a nd_B_e�f C_ommo n ly Eaten Di s h e_s___(Qer__l OOq raw i na r_e_d_ifllhl 

Fermented F i s h ,  F r i ed F i s h  Roasted Beef Roa s ted C h i cken Roas ted F i s h  Roasted Sma 1 1  
flu t r i  ent Who l e  Toad 

Energy ( kca l )  1 52 193 273 200 137  68 
Prote i n  ( g )  1 4 . 8  17 . 5  16 . 7  1 9 . 6  16 . 7  14 . 8  
F a t  ( g )  8 . 0  1 2 . 9  22 . 1  1 2 . 6  7 . 1 ·o . 3  
D i e ta ry F i bre ( g )  0 0 0 0 0 0 
C a l c i um ( mg )  22 11  8 14  98 23  
Phosphorus ( mg )  20 200 130 200 160 1 76 
I ron ( mg )  3 . 4  0 . 6  2 . 3  1 . 5  1 . 6  1 . 3  
V i tami n A ( I U )  1 83 45  67  408 1 1 1 7  0 
Thi ami ne ( mg )  0 . 02 0 . 14  0 . 06 0 . 08 0 . 02 0 . 06 
R i bo f l a v i n  ( m g )  0 . 16 0 . 1 3 0 . 36 0 . 1 6 0 . 27 0 . 1 4 
N i a c i ne (mg ) 0 . 8  5 . 9  4 . 5  8 . 0  3 . 2  1 . 9 
V i tami n C (mg)  0 2 0 0 0 3 
V i tami n 86 ( mg )  0 . 19 0 . 25 0 . 42 0 . 22 0 . 20 0 . 12 
V i tami n  B12  �g )  6 . 4  2 . 1  1 . 4  0 . 4  1 . 0  2 . 0  
Pantothen i c  c i d ( m� )  0 . 1 5 0 . 27 0 . 4 7 1 . 00 0 . 20 0 . 37 
Fol i c  Aci d  �g )  6 . 3  1 . 7  6 . 9  3 . 00 0 . 5  3 . 0  
I s o l eu c i ne mg ) 783 806 825 1293 806 781 
Leuc i n e  (mg ) 1297 1 296 15 13  1 626 1227 1 197 
Lys i ne ( mg )  1518  1 589 1 568 1859 1 624 1518 
Met h i on i ne ( mg )  490 489 385 653 490 507 
Cys ti ne ( mg )  147  202 206 288 204 132 
Pheny l a l an i ne (mg)  685 634 770 7 1 7  6 4 7  597 
Tyros i ne ( mg )  588 518 605 595 630 918  
Threon i ne ( mg )  734 749 770 787 727 629 
Tryptophane ( mg )  164 2 1 2  190 246 187 1 54 
V a l i ne ( mg )  857 892 935 972 1 1 1 5  749 
Cost ( Bahts ) 1 .  00 3 . 1 6 3 . 20 2 . 9  4 . 08 1 .  50 

R E C I PE/!;' F I SHFERI-1 100 . 0  MACKERAL 90 . 0  BEEF 100 . 0  C H I C KE N  100 . 0  PERCH 100 . 0  SMALLTOAO 100 . 0  
VEGO I L  10 . 0  

Steamed F i s h  C h i l l i  i n  Fer- C hi l l i  i n  F i s h  
mented F i s h  Sauce 

Sauce 

1 1 3  1 4 7  7 1  
1 8 . 1 1 3 . 3  8 . 9  

3 . 8  7 . 1  0 . 3  
0 2 . 1  2 . 1  

55 31 44 
182 33 47 

1 . 3  3 . 4  2 . 9  
1 28 1665 1796 

0 . 03 0 . 07 0 . 06 
0 . 07 0 . 2 1  0 . 1 4 
2 . 5  1 . 0  4 . 1  
0 1 3  1 3  
0 . 18 0 . 20 0 . 20 
1 . 4  5 . 5  5 . 0  
0 . 1 4 0 . 1 6 0 . 1 6  w 

2 5  7 . 6  7 . 6  N 
953 688 335 -l::-

1 579 1 162 440 
1847 1318  1 7 34 

596 426 339 
179 138 93 
834 614  229 
7 1 5  522 343 
894 647 798 
205 1 52 53 

1043 759 518  
5 . 80 1 .  4 1  1 . 1 3 

CARP 96 . 1  CH I L L I D  13 . 7  CH I L L I D  13 . 7  
SALT 3 . 9  F I SHFERM 86 . 3  F I SHSAU 86 . 3  



TABLE 8 . 7  The 26 Nutri e n t  Compos i t i on and Cost of Cowpea D i shes a nd Como n l y  Ea ten D i shes , Cook i ng by F ry_ i� i n  O i l 15ooc
_
- 10 mi n .  and by Deep 

F r�i ng 1 90°C ,  5 m i n .  ( oer 1CO� i ngred i en ts )  

COWPEA D I SHES COMMONLY EATEN D I SHES 

F r i ed Banana Fri ed Cowpea Fri ed Cowpea F r i ed Pork & Coa ted W i th F r i ed Cowpea Fri ed Beef Fri ed Beef : l u t r i  e n t  
Cowpea Batter C ru s t  Pa s te Cowpea B a l l 

1 90°C ,  5 m i n  190°C ,  5 m i n  190°C ,  5 m i n  19D°C ,  5 m i n  1 50°C ,  1 0  m i n  1 50°C ,  1 D  m i n  1 50°C ,  1 0  m i  n 

Energy ( kc a l ) 2 7 7  250 328 441  2 6 1  303 193 
Prote i n  ( g )  3 . 5  8 . 7  6 . 1  4 . 8  9 . 1  1 5 . 0  1 7 . 5  
Fat ( g )  20 . 5  1 . 0 1 6 . 7  3 1 . 5  0 . 7  29 . 9  1 2 . g  
D i etary Fi bre ( g )  4 . 2  9 . 7  2 . 0  4 . 7  4 . 9  0 0 
C a l c i um ( mg )  4 1  5 1  34 29 36 7 1 1  
Phosphorus ( mg )  9 1  1 7 5  124 99 145 1 1 7  200 
I ron ( mg )  1 .  84 3 . 0  2 . 7  1 . 6  2 . 4  2 . 1  0 . 6  
V i tami n A ( m g )  1 0 7  47  82 89 264 53 40 
Tha i m i ne ( mg )  0 0 0 0 0 . 07 0 . 01 0 . 03 
R i bofl a v i n ( m g )  0 . 09 0 . 08 0 . 05 0 . 05 0 . 1 1 0 . 2 7 0 . 1 1  
N i aci ne ( m g )  0 0 0 0 1 . 3  3 . 6  5 . 1  
V i tam i n C ( mg )  0 0 0 0 1 0 1 w 
V i tami n B6 (mg ) 0 . 1 3  0 . 12 0 . 1  0 . 06 0 . 19 0 . 33 0 . 22 N 
V i tam i n  B 12 �g )  0 0 . 1  0 . 0  0 1 . 0  0 . 8  1 . 3  

Ln 

Pantothen i c  c i d  (m� ) 0 . 2 1  0 . 35 0 . 28 0 . 2g 0 . 56 0 . 36 0 . 23 
Fo l i c  A c i d  rmg )  0 0 0 0 3 . 8  0 . 2  0 . 1 
I s o l euci ne mg ) 1 39 4 1 3  225 2 1 3  662 629 683 
Leuc i ne (mJ ) 163 642 393 3 1 4  862 1 2 70 1 209 
Lys i ne ( mg 226 806 284 259 810 1 30 1 438 
Meth i o n i ne ( mg )  2B 589 48 34 229 299 4 2 1  
Cys t i ne ( mg )  0 0 0 0 47  76 82 
Pheny l a l a n i ne ( mg )  225 598 376 310 5 3 1  681 623 
Tyro s i ne ( m g )  72  184 134 lOD 336 509 484 
T h reon i ne ( m{ ) 1 70 449 292 237 524 679 734 
T ryptophane mg ) 7 1  1 52 94 80 139 163 202 
Va l i ne ( mg )  278 783 467 405 733 819 867 
Cost ( Ba h ts ) 0 . 96 0 . 52 0 . 94 0 . 6 7  1 . 1 5 3 . 04 3 . 16 
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A PPENDI X  9 :  THE NUT R IE N T  REQU I R EM ENTS FOR DA ILY M ENU 

Energy Requ i r em ents 

F AO/WHO ( 1 973 ) recommend ation for energy r e qui rement wa s u sed a s  a 
b asis fo r cal c ul at ion o f  the re qui r ed energ y l ev el for each member o f  
the fam i l y. Th i s  recomrpendation  wa s pr e fe red to the Th a i  
r ecanmend atio n , a s  i t  wa s intend ed to encour ag e  " ca tch-u p g rowt h" , i . e .  
i t woul d be mor e se n sib l e  to cal c ul ate the targ et energy r e qu i r em e n t s  
for chi l d ren o n  a d esirab l e  rath e r  than ac tual we i g ht . Bod y  we i g ht o f  
m en and women i n  the two a g e  gro ups in the " averag e" fam i l y we re 5 4  and 
47 kg re specti v el y .  " Ac ti v e" ac tiv i t y  was d e s i gned for men and wom e n  
aged 2 0 -3 9,  a s  m en a nd women ag ed 20-2 9  a r e  yo ung fa rm e r s  and spend 
long ho ur s and strenuo u s  work in the fi e l d s . " Mo d erate ac tiv i t y" wa s 
t a ken fo r the men a nd  wom en ag ed 4 0 -4 9 and al lowance wa s m ad e  fo r a 
d ecre a se o f  5% fo r the e ffe c t  of a g eing ( FAO/WHO 1 973 ) .  The to tal 
e nerg y r e qui r em ents d e s i g ned fo r a fam i l y of 7 pe r son s wa s 1 5 , 58 1  k c a l  
pe r  day a nd energ y r equi r em ents fo r ind i v id ual member s o f  fam i l y i s  
shown i n  Tab l e  9 . 1 . The un i t  o f  energ y i n  the " ki local o r i e" ( kc al )  wa s 
prefe r red to the Inter n a t ional System o f  uni t s  o f  energ y wh i c h  i s  
e x p-e ssed i n  the " j oul e"  ( J ) as  m ost o f  the av ail ab le d ata on the Th ai  
food com po si t ion has ex pe r ienced the energy content o f  fo od stuffs i n  
the " ki l ocal or i e " . 

Tab l e  9 . 1 :  Energ y Da i l y Re qui r em ents fo r a Fam i l y of 7 P e r so n s  

Body We i ght En e rg y  Re quirements 
kg kc al 

Ch ild  1 -3 1 0  1 360 
Boy 1 0- 1 2 25 2600 
G i rl 1 0 - 1 2 25 2350 
Man 20-3 9 54  291 6 
Woman 2 0 -3 9 47 2209 
Ma n 40-4 9 54 2360 
Woman 4 0 -4 9  47  1 786 

TOTAL 1 558 1 
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Prote i n  Requi r emen t  

The Th a i  recommend at io n  for pr o te i n  r e qui rement ( Di v i s ion o f  
N utr i t i o n , 1 973 ) a nd  FA O/WHO ( 1 97 3 ) sa fe l ev el s o f  pr o te i n  i n take we re 
c ompa red as  sho wn in Tab l e  9 . 2 .  The Th a i  recommend ation i s  b ased on a 
p r otei n  r e quirement pe r  kg bod y we ight . The FAO/ WHO ( 1 97 3 ) sa fe l ev el s 
o f  p-ote i n  inta ke are giv en in term s of the refe r ence pro te i n s , egg and 
m ilk . I t  was pr oposed that 0 . 57g of egg  pr o te i n  per kg bod y  we i ght 
wo ul d  be suffi c i ent to meet the need s of n e a r l y  al l (9 7 . 5 � )  of norm al 
ad ul ts wi th geneous cal o r i e  i ntake s .  The se safe l ev el s a re 
s igni fic antl y l ower than prev i o u sl y  r ecommend ed al lowances  ( FAO 1 95 7 , 
1 965 ) and al so a r e  i nad e qua te for long term maintenance o f  the hea l th y ,  
yo un g  ad ult man when energy i n t a ke i s  who l ly ad equate o r  even e x c e ss i v e  
( Schim shaw , 1 977 ) .  Inoue e t  al . ( 1 97 3 ) fo und that whe n  energy i n t a ke 
wa s  su f f i c ient , t he pr o te i n  requi r ement for yo un g J a pa n e se men to 
m aint a i n  appa r e n t  nitr og en bal ance wa s 0 .  65g egg prote i n  and when 
e nerg y  i n take wa s in ex c e s s  onl y 0 . 42g/ kg of egg prote i n  wa s r e qui r ed . 

T ab le 9 .  2 :  Com pa r i so n  of Pr o te i n  Re qui r ement from Thai 
R e commend ation and FAO/ WHO ( 1 973 ) Recommend ation 

Child 
Boy 
Gi rl 
Man 
Woman 
M a n  
woman 

1 -3 
1 0 - 1 2 
1 0 -1 2 
20-3 9  
2 0 -3 9  
4 0 -4 9  
4 0 -4 9  

TOTAL R E QU IR EM ENT 

B ody 
W e ight 

kg 

1 0  
25 
25 
5 4  
4 7  
5 4  
4 7  

THA I FAO/WHO ( 1 973 ) 

g/ kg g g/ kg 

1 . 7 1 7  1 .  1 9  
1 . 28 32  0 . 8 1 
1 .  28 32 0 . 7 6  
1 54 0 . 57 
1 4 7  0 . 52 
1 54 0 . 57 
1 47 D.  52 

283 

g 

1 6  
30 
29 
30 . 78 
24 . 4 4 
30 . 78 
24 . 44 

1 85 . 4 4  

The FAO/ WHO ( 1 975 ) suggest ed that t h e  e stimat ion of d i etary 
pr otein wo ul d be a s  fo l lows : 

1 00 1 00 
Safe l ev el of e g g  and mil k x x 

Am ino ac id score Di g e stib il i t y  

I n  the Nor the a s t e r n  d i e t , wh i c h  con sists  l argel y o f  cereal s and 
v egetab l e s ,  i f  am ino ac id score wa s e st im ated to be 8 0 �  and 
d igest ib i l it y  o f  such a d iet as 8 5 %  the d ietary protein re qui r ed for a 
famil y o f  1 pe r son s wo u l d  be on l y  273 g pr otein . Th i s  f ig ur e  wa s st i l l  
l ower th a n  the Th a i  recommend a t i o n . The re fore the Th a i  recommend ation 
o f  283 g wa s u sed as a bas i s  for d e s igning prote i n  requi r em en t  for a 
Northe a s tern fam i l y .  I t  wa s d ec id ed  that the pr o te i n  r e qui rement 
s houl d be in the fo rm of d i gestib l e  prote i n  and the min im um  requi r em ent 
s houl d a l so be se t a t  283 g .  Th e se wo ul d  al low for ad e qua te pr otein 
i n take for a fam i l y . 
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Amino Ac id Pa t te rn 

In  1 97 1 , FAO/ WHO Commi t tee recommend ed a new am ino ac id r e fe rence 
patte rn ( FAO/ WHO 1 97 3 ) i n  wh i c h  the q ua l ity of a pr ote i n  may b e  
e stimated from the anino acid com posi t i o n  a s  com pa red wi th the 
r e fe rence patter n  of am i n o  ac id ( Tab l e  9 . 3 ) .  FAO/WHO ( 1 975 ) repor ted 
e x � r i e n ce wi th the new am i no ac id refe rence pa ttern had sho wn  th at 
prote i n  sc ores c a l c ul ated as r ecommend ed b y  the 1 97 1  Comm ittee we re 
c onsi stently h i g her than wer e  tho se based upon e i ther the who l e  egg 
pa ttern pr oJ)) sed b y  the 1 96 3  comm ittee ( FAO/ WHO , 1 965 ) or the r e fe r ence 
pa ttern s uggested in  1 95 7  ( FA O ,  1 957 ) . Suc h new ev id ence as wa s 
a vai l ab l e  ind ic a t ed that the ne w pa ttern wa s sat i s factor y .  Th us the 
FAO/ WHO ( 1 973 ) recommendat ion  wa s u sed in  the l i near prog ramm ing mod el 
a nd mi nim lJll requi r ement of an i no acid score wa s se t at 8 0 . 

T able 9 .  3 :  Re fe rence Patte r n  o f  Am ino Ac id ( FAO/ WHO ,  1 97 3 ) 

Amino A c id 

I soleuc i ne 
L e uc i n e  
Lys i ne 
Me thion i ne + cys tine 
Phen yl a l anine + tyr o s i ne 
Thr eon i ne 
Tr ypto phane 
Val ine 
TOTA L 

Pr otein-En ergy Ra tio 

Su g gested Lev el 
mg/ g o f  Prote i n  

4 0  
7 0  
55 
35. 
6 0  
4 0  
1 0  
50 

360 

Energ y i ntake a ffe cts pr ote i n  ut i l i za t ion and metabol i sm in two 
wa ys .  Fi r st ,  there is  a general  i n terrel ation shi p between  l ev el o f  
e nerg y i n take a n d  nitrog e n  bal an c e , so that som e r ed uc tion in  energ y 
i ntake b e l ow r e qui rement resul ts i n  a low b ody pr o tein i n  the ad ul t or 
a red uc t ion in  growth rate  of the young . In ad d it ion , a sev ere 
r edLC tion in  energy intake impa i r s  the ut i l i za t ion of pr o te i n  ad d ed to 
the d iet . When e nergy i n t a ke s  a r e  defi c ient , pa rt o f  the d ieta r y  
prote i n  i s  used t o  prov id e  energ y ( FAO/ WHO , 1 973 ) .  In  pl an n i ng a d i e t  
for the Northe a s t ern v i l l ag er s  wh e re most o f  the popul ation had been 
rep:>r ted to hav e prote i n- energ y mal n ut r i t ion , prote i n- energ y r atio  -
the pr o po r tion o f  energ y suppl i ed by to tal pr ote i n  need ed to be 
consid ered tog ether . 

FAO/WHO ( 1 9 7 3 ) had mad e no r e commend ation concern i ng safe or  
d esirab l e  prote i n-energ y ratio in  a d i e t , a s  the r e  wa s no ev idence to 
i nd ic a t e  whethe r  prote i n  and ene r g y  r equi r em ents  correl ated . The re are 
a v ar i e t y  of wa ys in wh i c h  the pr o te i n- energ y r atio has been 
c alcul ated . Th e pred ic tions of s a fe ratio s by Be a ton and Swi ss ( 1 974 ) 
coul d be u sed a s  a basi s fo r desi g n i ng a m i n imum l im i t  on the 
prote i n- ene r g y  ratio  for the Northe a stern d ie t . Th e y  pub l i shed 
pr ed ic t ions  o f  a " safe "  r a tio b a sed upon the ene r g y  and pr o te i n  
r e qui r em ents e st im ate s pub l i shed in the FAO/ WHO ( 1 97 3 ) re po r t  and 
taki ng i n to acc o un t  v ar i ab i l it y  o f  requi r ements for pr ote i n  and for 
e nerg y and the e st imated c orrel at ion betwe e n  them . For d iets hav i ng a 
pr ote i n  util i za t i on val ue o f  a ppr ox imatel y 70% rel ativ e to that o f  egg 
a nd mi l k , the y p r ed ic ted that the need s  of all  b ut 2. 5 %  o f  ind i v id ua l s 
the ene rg y supp l i ed by pr o te i n  wo u l d  be 8 - 1 2% o f  the d ie t a r y  energy . 
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Ba sed o n  thei r pr ed ic t io n s  o f  " sa fe"  r a t io s , the a v er a g e  " sa fe "  
pr ote i n- energ y r atio wo uld rang e from 7 . 96 to 1 1 . 29� a s  shown i n  Tab l e  
9 . 4 .  They r e po r ted a coeffic i e n t  of v ar i ation o f  prote i n  a s  pe rcent o f  
to tal c a l or ies fo r No r th Amer i c a  1 5 � .  No data wa s fo und rel ev an t  to 
d evel o pi ng coun tr ie s , b ut a sta pl e cer eal  d iet wi th pr ote i n  r i c h  food s 
consum ed in v ar yi ng q uantiti e s  c o ul d  yi e l d  a h i g h  coe ffi c ient . I f  a 
coeffi c i ent of v a r i ation o f  appr o x imatel y 20� was est im ated for the 
N orthe a s tern po pul at io n  the sa fe prote i n- energy ratio of 9 .  69 % wo ul d be 
n e erl ed . Thus th e m inim um l im i t o f  pr ote i n/ cal orie ratio o f  1 0 %  wa s se t 
for the n utr ient r e qui rem ents i n  the l inear  prog ramm ing . 

Table 9 .  4 :  Pred iction  of " Sa fe "  P r o te i n-En ergy Ra tio Ba sed on 
Beaton and �i ss ( 1 974 ) 

Famil y 
a t ion 
Compo s i t ion 

C h i ldre n 
Boy 
G i r l  
M a n  
Woman 
Man 
womCI'l 

A VERAGE 

1 -3 
1 0-1 2 
1 0-1 2 
20-3 9 
2 0 -3 9  
4 0 -4 9 
4 0 -4 9 

Fat requi r ement 

P r ote i n  wi th Ut i l i za t ion 7 0� th at of Mi l k  or Egg 
P r ote i n  to Ci:>ver al l b ut 2 . 5� of  Ind i v idua l  

Coe fi c i ents o f  Var i a t ion o f  Di etary Prote i n  Concentr 

1 0  1 5  20 25. 
� 

7 . 50 8 .  1 6  9 .  1 4  1 o .  94 
7. 56 8 . 2 1  9 . 20 1 0 . 69 
7 . 56 8 . 2 1  9 . 20 1 0 . 69 
8. 27 8 . 97 1 0 . 07 1 1 . 69 
8 . 27 8 . 97 1 0 .  07 1 1 .  69 
8. 2 7  8 . 97 1 0. 07 1 1 . 69 
8 . 27 8 . 97 1 0 . 07 1 1 .  69 

7. 96 8 . 64 9 . 69 1 1 . 29 

FAO ( 1 980 ) suggested a l ev el o f  d i etary fa t for the d ev el o pi ng 
co untr i e s  of 1 5  to 20� of ene r g y  wa s ad e quate fo r e sse n t i al fa tty 
a c ids . A l tho ug h  m an y  ph ys ical l y  acti v e  i nd iv id ual s a ppe a r  to tolerate 
d iets con t a i ni ng m ore than 40� o f  the d ietary energ y a s  fa t wi th no 
a ppare nt heal th pr oblem s , i t  i s  r e commend ed that the uppe r l im i t  fo r 
d ieta r y  fa t be 3 0 -3 5� of energ y . The recommend at ion o f  d i etary fat for 
Un i ted St ate s po pul ation wa s 35 � of to tal energ y ( Al fi n-St ater , 1 975 ) ,  

for the Ne therl and s wa s 30....1j O �  o f  total e nerg y , 1 0-1 2 �  as  l i no l e i c  

a c id , ( Scha i k , 1 975 ) , for Sweden 2 5 -3 5 %  of to tal c a l o r i e  a nd for 

Germ an y , 30-3 3 � of to tal cal o r i e  ( Se c ond Eur opean Nut r i t ion Con fe rence , 
1 977 ) . Dav id so n  and Pa s smore ( 1 975 ) recommend ed that at l east 20% of 
to tal energy sho u l d  be  obtai ned fr om fa t .  Ba sed on the se d ata , it  wa s 
d e sig ned that the m inimum l ev e l  o f  fat i n  the menu be 20� o f  to tal 
e nergy and the m a x imum l ev el sho ul d be 3 5 �  of to tal ene rg y . 
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Di e t a r y  fib r e  requi r em ent 

In recent ye ars there has been a renewed i nter e st in " d i e t a r y  
fibre " and its r e l ation to hum an heal th . It i s  a ppa rent that 
po pul a t ions whe r e  diets are rel a t i v el y  " fibre d e fic ient " , hav e s ho wn  
h igher i n c id en c e  o f  d i se a s e s  suc h  a s  colon cancer , d iver t i c ul ar d i se a se 
o f  the colon , d i ab etic and cer ta i n  form s o f  cor onary a r te r y  d i se a s e s  
e tc . ,  than  the po pulat i o n  con sum i ng " fi b r e  rich d i ets" . Th e r e  a r e  l arge 
n umbe r s  of inv e stigat i o n s on pl ant fibre  i n  both c l in i c al and 
n utr i t i o n al are a s  and resul ts con c l ud ed that highe r  ( but not excess)  
d ieta r y  fibre i n take c o ul d hel p  in  the pr evention o f  the se d i se a se s .  
I t  wa s  a l so reco g n i sed that  the c r ud e  desi gnat io n s  of " fi bre" or 
" ind i g e st ible CHO" depe nd s  on the type s of food s con sum ed . The d ata 
a ppl ic ab l e to a po pul ation con sum i ng pa r ti c ul ar p l ant fib rous mater i a l  
m a y  not a ppl y to popul a t i o n s  con sum i ng o ther k i nd s o f  pl ant fibrous 
mater i al . (Tr owel l , 1 976;  So uthg at e , 1 97 7 , and Sp i l l  er e t  al , 1 978 ) .  
There se emed to be ev id ence that there i s  a rel a t i on shi p o f  ex cess  
d i etar y f ibre i n t a ke wi th m iner a l  balance  ( cal c i um ,  m ag ne si um , zi nc and 
pho spho r us )  i n  the  diet ( I sm a i l-Be i g i  et al , 1 977 ) . 

There wa s no ag re ement on the r ecommend ations  fo r minim um 
requi r em ent or m ax im um  l im i t  o f  d ieta r y  fib r e  i n  the d ie t , b ut there 
are man y i nd i v i d ual i nv estig a t ion s wh i c h  wo ul d  suggest the optimum 
i ntake of d iet a r y fib re . Pa i nter et  al ( 1 972 ) fo und that by ad d i ng 
1 2-1 4 g o f  bra n  to the pa t i e nt ' s d iet , t h e y  coul d resto r e  62 pa t i ents 
o ut of 70 who s u f fe red fr om d i v e r ticul ar d ise ase . Va r i o u s  stud i e s  al so 
ad ded wh e a t  bra n  i n  the quantity  o f  1 6-2 0 g ( Ea s twood et  al , 1 97 3 , 
1 974 ; F i nlay e t  al , 1 97 4 ) .  Sp i l l er a t  al  ( 1 977 and 1 978 ) sug gested 
the d i e t a r y  i n t a ke equa l to or greater than the fa ecal we i g ht o f  
1 40-1 50 g per d a y . Mc Conne l l et al  ( 1 974 ) fo und the i n fl uence o f  wa ter 
c a pac i t y  o f  veg e t ab le d ie t a r y  f i b r e  on bowe l fun c tion ; t h e y  repor ted 
the wa t e r  hol d i ng capac i t y  of bran , mang o , carrot and a ppl e as 4 4 7 , 
3 1 2 ,  208  arxl 1 7 7 g pe r 1  00 g mater i al , a nd fo und cereal f i b re i s  better 
in increa s i ng faecal ex c r e t ion than the o ther fibre . I t  wa s So uthg ate 
( 1 973 ) and So uthgate et  al ( 1 976 ) who conv er ted the fibre i ntake 
repor ted i n  the pa st into d i e tar y f i bre . I t  was fo und that the d i e t a r y  
i ntake o f  &- i t i sh ad ul ts was equ i v al en t  to 1 0 . 5 g d ieta r y  fibre and o f  
childre n , 6-7 g d ieta r y  fibre ; 2 g cer eal  fib r e  wa s equi v al ent to 6 g 
d ieta r y  fi bre and 2 0  g wheat bran wa s e qui v al ent to 5 . 34 g  d ie ta r y 
f ibre . Wi th thi s conv er sion , the m inim um l ev el o f  d ie t a r y  fibre i n  an 
ad ul t and a chi l d ren coul d  be der i v ed . The minim um l ev el sho ul d be the 
l evel o f  d ieta r y  fibre i n  an ord i n a r y  Br i t i sh d i e t  pl us 2 g cereal 
fibre or 2 0  g wh e a t  bran - thi s r e su l ted i n  appr o x imatel y 1 7  g d i etary 
fibre  fo r an  ad ul t ,  12  g for c h i l d ren and 6 g fo r sm al l c h i l d ren . 
These f i g ures a g r eed wi th the f i g ur es that Cummings e t  a l  ( 1 97 6 )  and 
Southgate and Durm i n  ( 1 97 0 ) pl anned for con trol of the d ie t  i n  the i r  
ex per im ents i n  wh ich the d ieta r y  fibre l ev el s  we re 1 7  and 1 6 . 1 6 g 
re spe c t i v el y .  

The m ax imum d ietary l im it wa s based o n  the r e sul t fo und b y  Br anch 
e t al ( 1 975 ) . Th e y  u sed the d ie t  cont a i n i ng l arge  qua n t i t i e s  of fr ui t 
and veg etab les o f  Southgate and Durm i n  ( 1 970 ) wh i c h  contai ned 4 1 . 89 g 
d ieta r y  fibre and fol.l'ld t hat suc h d iet bo und appr ox imatel y 360 mg 
d ieta r y  c al cium pe r da y .  The l ev el of  42 g of  d ietary  fibre  per d a y  
wa s  the n  u sed for max im um l im i t  o f  d ieta r y  requ i rem en t  for an ad u l t .  
Ba sed on the m i n imllll l im i t and max im um l im i t  o f  d ieta r y  f ibre  decid ed 
fo r an ad ul t r e qui r ement per d a y  o f  1 7  and 42 g ,  a fac to r  o f  2 . 5 was 
u sed to d e sign the max im um l im i t  for chi l dren and smal l child ren a s  
shown i n  Tab l e  9 . 5 .  The to tal  minim um requ i r ement and max im um l im i t  o f  
d ietar y  fibre fo r a fam i l y o f  7 pe r so n s  wa s 9 8  and 2 4 3  g respe c t i v el y .  
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Tab l e  9 . 5 :  The De s ign o f  a Di eta r y  Fib re Re qui r em ent for a Fam i l y 
Of 7 P e r sons 

Ch i ld 1 -3 
B o y 10-1 2 
G i r l  1 0 - 1 2 
M an 2 0-3 9 
W om a1  2 0 -3 9  
M an 4 0 -4 9 
woman 4 0 -4 9  

To tal 

Mi ne ral requi r em ents 

Mi nim um Ma x  imun 
R e qui r em ent Re qui r ement 

g pe r pe r so n  per d a y  
6 1 5  

12  30  
12  30  
17  4 2  
1 7  � 
1 7  42 
1 7  42 

98 

Three recommend at ion s for the cal c i um  r e qui r em ent we re con sid ered : 
Thai recommend a t ion ( D i v is io n  o f  Nu t r i t ion , 1 973 ) ,  FAO ( 1 962 ) and R DA 
1 974 ( Fo od and Nutr i t ion !b a rd , 1 974 ) .  Th a i  and FAO ( 1 962 ) are 
s imil ar ; 400-5 00 mg wa s recommend ed fo r an ad ul t .  R DA 1 974 
r e commend ed a cal c i um  r e qui r ement highe r  than Th a i  and FAO ( 1 962 ) .  For 
an Amer i c an c it i zen who con sum e s  a high protei n d iet , t he l ev el ·or 800 
m g  wa s  r ecommend ed ; s i nce  hi g h  prote i n  inta ke tend s to i ncre a se 
d ieta r y  c al cium requi r em ent . Th i s  recommend ed l evel wa s too high for 
the Nor theast e r n  Thai who se  d ie t  was low in mil k and a n i m al pr o te i n .  
The Th a i  recommend at io n  wa s u sed and the cal c i um requi r em ents fo r each 
m ember of the fam il y are shown in Tab l e  20 . Th e to tal fam il y 
r e qui rem ent o f  3400 mg pe r day wa s used fo r the m i n im um  r e qui r ement . 
There wa s no recommend ation for the max im um l im i t ,  a l ev el of  1 5 00 mg 
c a l c i um pe r capi ta for al l age s a s  designed by And er son ( 1 975 ) wa s u sed 
for max imum l im i t ,  i . e .  a to tal of  1 0 , 500 mg pe r  day . Th i s  m ax im um  
l imit fo r cal c i um wa s need ed a s  ex cess cal c i um  e x cretion coul d  ca use 
b la:lder stone d i se a se .  

The r e qui r emen ts for pho spho r u s  were the same a s  the cal c i um  
r e qui r em ent and are sho wn i n  Tab l e  9 . 6 . Ma x im um  l im i t o f  pho spho r us 
wa s  no t s e t  in the l i near pr ogramm i ng . R DA 1 974 ( Food and Nut r i t i on 
Board , 1 974 ) r e commend ed cal c i um/ pho sphorus r a t io o f  one to one for 
ad ul ts and a:l o l e scent s . Th i s  r a t i o  wa s  u sed as a con str a i n t in the 
l inear pr og ranm i ng mod el . 

Tab le 9 .  6 :  Mi n imun Re qui r em ent fo r Cal c i um and Pho spho r u s  Use i n  
Menu Pl anning 

Child  1 -3 
Boy 1 0- 1 2 
G i r l  1 0 -1 2 
Man 20-3 9 
Woman 2 0 -3 9  
M a n  40-4 9 
Woman 4 0 -4 9 

Total 

Ca l c i um  Pho sphorus 
Re qui r em en t  Re qui r ement 

400 
600 
600 
500 
4 0 0  
500 
4 0 0  

mg pe r  d a y  
4 0 0  
600 
600 
500 
4 0 0  
5 0 0  
400 
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FAQ! WHO (1 9 7 0 ) recommend ed c e r tain d ai l y  i ntake s  o f  i ron . I n  1 972 
the WHO g roup o f  e x pe r ts on nutr i t ional anem i a s  recon sid ered the se 
f igur e s  but d id n ot al ter the recommend ation a s  there wa s i n suffi c ient 
e v id en c e  to j ust i fy the c hang e . The FAO/ WHO ( 1 970 ) recommend ation 
b a sed the recomme nd ed  i nt a ke of i ron on e st imates of phys iolog ic a l  
l o sse s o f  iron fr om the bod y and o f  i ncrem e n t s  in bod y i ron d ur ing 
growt h . The recommend ed i ntake s were a l so der i v ed from the est im ates 
of dai l y amoun t s  of i ron that sho ul d be ab sorbed fr om 3 t ype s o f  d iet : 
h igh , m ed ium and low c ontent o f  a n imal food s .  Ba sed on FAO/WHO ( 1 97 0 )  
r ecommend ation o f  iron r e qui rem en t , the i ron re qui r ement for each 
m ember of fam i l y was d er i v ed  a s  shown in Table  9 .  7 and thi s  fi gure wa s 
c ompa red wi th the Thai 1 973 recommend ation . The Thai r ecommend ation 
was lowe r . The h i gher l e v el wa s prefe r r ed as  i ron defi c iency  anem i a  i s  
one o f  the impo r tant n utr i tional prob l em s  i n  the Nor the a st . The 
c alcul a t ed iron r e qui r em ent based on FAO/ WHO ( 1 970 ) wa s the n u sed for a 
m inim um l im i t  i n  the men u pl ann i ng .  Th e re wa s no max im um l im i t  
r e  qui r ed • 

Tab le 9 .  7 :  Com pa r i son o f  Ir on Re qui r ement Ba sed on FAO/WHO ( 1 970 ) 
a nd Th a i  Recomme ndation 

B o y  1 0-1 2 
G i r l  1 0-1 2 
M a n  20-2 9 
Woman 2 0 -2 9  
M a n  4 0 -4 9 
Woman 4 0 -4 9  

To tal 

FAO/ WHO ( 1 97 0 )  
Ab sorbed Iron* 

r e quired ( mg) 
1 • 0 
1 .  0 
1 .  0 

• 75 6 
2 .  658 

• 756 
2.  658 

Recommend ed * *  
I n  t a ke ( mg) 

1 0  
1 0  
1 0  

7 . 56 
2 6 . 58 

7. 56 
2 6 . 58 

98. 2 8  

Th a i  Re commend ation 
In take 

4 
8 
8 
6 

1 6  
6 

1 6  

64 

* Ab so r bed iron fr om diet conta i n  l e ss than 1 0 �  of calor i e s  from 
food s o f  animal o r igin . 
* *  As sumed uppe r l imit  o f  i r on ab so r pt io n  b y  norm al ind iv id ua l  
o f  1 0 % .  

Vi tamin  A r e qui r em ent 

V i tam i n  A d e fi c i ency i s  one of the se v en impo r tant n ut r i tional 
p r oblem s i n  Th a i l and e spe c i al l y  in the Nor the a s t . But ex cessiv e i ntake 
o f  v itam i n  A i s  tox ic to bo th chi l d ren and ad ul ts .  R DA  1 974  ( Fo od and 
Nutr i t i on fu a rd , 1 974 ) rev i e wed v ar i o us stud i e s  and concl ud ed that 
5 00-6 0 0  mg of r e t i nol ( 1 666-2 00 0  I U )  or twi c e  as m uc h  - carotene , i s  
m inim um requi r em ent fo r ad ul ts to m a i n t a i n  an  ad equa te b lood 
concentr a t ion and to pr ev ent al l d e fi c i e n c y  symptom s .  Si n ce an imal 
stud i e s  have sho wn that l i ttl e storag e  o f  Vi tam i n  A o c c ur s a t  i ntake s  
m inim al  for gro wth , a re commend ed d ai l y  al lowa nce i n  ex cess o f  the 
r e qui r em ent i s  c o nsid ered d esi r ab l e .  R DA ( 1 974 ) recommend ed 1 000 
r e tin a l  e qui v al ent  or 5 0 0 0  IU fo r an adul t man and because of the 
smal l e r  bod y s i ze of wom eh , the recommend ation for ad ul t women wa s 8 0 0  
r e tino l e qui v al ent  (4 000  I U ) . The FAO/ WHO ( 1 967 ) estimation o f  v i t am i n  
A r equi r em ents h ad been m ad e  " pe r  ad ul t m an o r  woman" or · per k i l og r am 
o f  bod y we ight . The recommend ations  o f  v itam i n  A i ntake for ad ul t man 
and wom an are 7 5 0  mg r e t i nol  or 1 2 /mg pe r  kg bod y we i g ht . The Th a i  
r e commend atio n wa s based o n  the FAO/WHO ( 1 967 ) recommend ation b ut 
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t r ansfe r r ed into I U  u n i t s . Th e  Tha i  recommend ation wa s pr e fe rred , a s  
the average Th a i  food com po si t i o n  for v i t am i n  A h as been repor ted i n  IU  
un its . The minimum v i t am in A r e qui r em ents for each mem ber o f  a fam i l y  
a re sho wn i n  Tab l e  9 . 8 and the to tal m i n im um  r e qui rem ent set i n  l inear  
p r ogramm i ng wa s 1 4650 I U .  

Table 9 . 8 : Mi n imum V i tam i n  A Re qui r ement 

Child 1 -3 
Bo y 1 0-1 2 
Gi r l  1 0 -1 2 
M a n  20-3 1 
Wom an 20-3 1 
Ma n 40--4 9 
Wom an 4 0 --4  9 

Total 

Wa ter- so lub l e  v itam i n s  requi rement 

I U 

850 
1 90 0  
1 90 0  
25 0 0  
2500 
25 00 
2500 

1 46 5 0  

V i tam i n  C requ i r em en t  for fam i l y o f  7 pe r so n s  d eriv ed f r an  Th a i  
r e canmend ation 1 970 (D i v i s ion o f  Nu t r i tion , 1 970) , FAO/ WHO ( 1 970 ) 
recanmend ation and RDA 1 974 recommend at  ion ( Fo od and Nu t r i t i o n  Bo ard , 
1 974 ) we re com pa red ( Tab l e  9 . 9 ) .  The requi r em ent der i v ed fr om RDA 1 974 
wa s higher than Th ai  and FAO/ WHO (1 97 0 )  recommend ation and pe r ha ps the 
m o st sui tab le .  E v idence has been pre se nted and con fi rm ed that a d ai l y  
i n take o f  1 0  mg o f  Vi tam in C i s  suffi c i e n t  to al l ev iate and c ur e  the 
c l inical  signs o f  scur v y  i n  hum an sub j ec ts . Th i s  amoun t howe v er , m a y  
n o t  be sati s fac to r y  fo r the mai n t e nance o f  o ptimal heal th ov er long 
pe r iod s of tim e .  It has been ind ic ated that an i ntake o f  30 mg/ da y  i s  
s u ffi c i e n t  to repl eni sh the qua n t i t y  o f  Vi tam i n  C metab o l i sed d ai l y .  
An intake of 45 mg/ day wi l l  maintain a n  ad equa te bod y pool o f  1 5 00 mg 
( FAO/ WHO, 1 97 0 ) .  There fo r e  a minim um l im i t  wa s set for a fam i l y  o f  300 
mg/da y .  A max im um l im i t  was not nece ssa r y  to be set for the Vi tam i n  C 
r e qui r em ent . 

Tab l e  9 .  9 :  Com pa r i son o f  V i  tarn i n  C Requi r ement De riv ed from Th ai  
FAO, a nd RDA Recommend a t i on s  

Ch ild  1 -5 
Bo y 1 0-1 2 
G i r l  1 0 -1 2 
M a n  20-3 9 
Woman 20-3 9  
M a n  4 0 --4  9 
Woman 4 0 --4  9 

Total 

Thai 1 97 0  

20 
20 
20 
30 
30 
30 

_lQ_ 
1 80  

FAO 1 970 

mg/ da y 

20 
20 
20 
30 
30 
30 

_29_ 
1 80 

R DA 1 970 

40 
4 0  
4 0  
45 
45  
4 5  
4 5  

FAO/ WHO ( 1  967 ) recommendation wa s u se d  for the m inimum requi r em en t  
f o r  th i am ine , r ib o fl av i n  and n i ac in .  Th i am i n e , r ibofl av in a n d  n i a c i n  
i ntake s a re ex pr e s sed i n  terms o f  c alor i e  i n ta ke and are 0 . 4  mg , 0 . 55 
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m g  and 6 .  6 mg r e  specti v el y pe r 1 000 kc a l . To tal minimum inta ke for a 
famil y therefo r e  was d et e rmined b y  to tal energ y i ntake o f  the fam i l y .  
The m inimum l im it for the dai l y  intake set for thi amine , r ibo fl av in and 
n i acin in the l i n e a r  prog ramming model we r e  6 . 23 mg , 8 . 57 mg a nd 1 02 . 83 
mg re spe c tivel y .  

The re qui r em ent for v i tam in 86 i n ta ke i s  i ncrea sed wi th h i g h  
pr ote i n  d iet and with age . Rm 1 974 recommend ed al lowa n c e  for ad ul ts 
has  been set at 2 mg/da y ( Food and Nu t r i tion Bo a rd , 1 97 4 ) .  The re wa s 
n o  recommendat i o n  from other so ur c e s  so the RDA 1 974 recommend at ion wa s 
u sed . The vitam in 86 re qui r em ent fo r e ach m em ber of the fam i l y i s  
shown i n  Tab l e  9 . 1 0 w i th the to tal m i n imun l im i t  o f  1 1 . 4  mg/ d a y . 

FAO/WHO ( 1 970 ) has recommend ed vitam in 8 1 2  i n take fo r i n fa n t s  0-1 2 
months o f  0. 3 mg , chi l d ren 1 -3 year s , 0 . 9 mg , c h i l d ren 4 -9 y e a r s , 1 . 5  
m g ,  adolescents  and ad u l ts aged 1 0  ye a r s  and over 2 . 0 mg , pregnant 
women 3 . 0  mg and lac ta t i ng wom en 2 . 5 mg . Al tho ug h the W HO g roup o f  
e x � rts  o n  nut r i t i onal a n emia ( WHO , 1 972 ) tho ug ht that the se am oun t s  
we re greater than the m i n i m un  requi r em ents  for heal th , there wa s no 
a d equa te new i n fo rmat ion  to j u st i fy an y c hange in the recommend at ion . 
The v i tam in 8 1 2  requi r em ent fo r eac h m em ber o f  a famil y are sho wn i n  
Tab l e  9 . 1 0 .  The mi nimum l im i t of 1 2 . 9  m g  wa s se t .  

FAO/WHO ( 1 970 ) recommend ed d ai l y  i ntake o f  fo l ic ac id a s  i n  the 
fonn of " free" fo l ate . Later ( 1 972 ) had rev i sed the recommend ation and 
prese nted it as " to tal fo l ate" . FAO/ WHO ( 1 97 0 )  and WHO ( 1 972 ) the 
to tal m i n imun r e qui rem ent of fo l ic ac id  for a fam i l y  o f  7 pe r so.n s wa s 
1 1 00 mg fr ee fo l a t e  or 2 2 0 0  mg to tal fo l ate/ day . The i nd i v id ua l  m em ber 
r e qui r em ents are shown i n  Tab l e  9 . 1 0 .  

The re wa s n o  recommend ation for the r equi r ement o f  panto then i c  
ac id exc ept fo r t h e  sug gestion o f  Food and Nutr i t ion Bo a rd ( 1 97 4 ) for a 
d a i l y  intake o f  5-1 0 mg for al l ad ul ts ; the u ppe r l im i t  i s  sugge sted 
for pr eg nant and l ac tat i ng w:>men . And e r  son ( 1 975 ) has e stim a ted the 
m i nim um requi r em ent fo r panto thenic ac id for a Th ai and h i s  e st im ation 
wa s used for cal c u l at i ng the mi nim um r e qui r em en t  for a fam i l y o f  7 
pe rson s a s  sho wn i n  Tab l e  9 .  1 0 .  The to tal m i nimun r e qui r em e n t  of 
panto thenic ac id wa s 47 mg/ day . 

Tab l e  9 .  1 0 :  Vi tam i n  86 , Vi tamin 8 1 2 , Fo l ic Ac id and 
Pa nto thenic Ac id Re qui rem en t  

Vi t . B 6 Vit . B 1 2  Fr e e  To tal Panto thenic 
Folate Fo late Ac id 

mg/ da y  mg/ da y m g/ day mg/day mg/ day 

Ch i l d  1 -3 0 . 6 0 . 9 1 00 200 3 
Boy 1 0- 1 2 1 .  4 2 . 0 1 0 0 200 6 
G i r l 1 0 -1 2 1 .  4 2 . 0 1 00 200 6 
M an 20-3 9 2. 0 2 . 0  200  400 8 
Wom an 2 0 -3 9  2 . 0 2. 0 200 400 8 
M a n  4 0 -4 9 2. 0 2 . 0  200 400 8 
Woma� 4 0 -4 9  2 . 0 2 . 0 200 400 8 

To tal 1 1 .  4 1 2 . 9 1 1 00 2200 47 

R e ference : Se e  re fe rence section . 
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A PPENDI X 1 0: SUR VEY OF FREOJE NC Y  OF EATING  W EEKLY FOODS A ND 
" PREF E R E NCE'' M EAL PA TTERN  FOR M ENU PLA NNING 

The sur v ey o f  freque n c y  of e at i ng o f  70  common l y  eaten food 
d i she s , fr ui t s and veg etab les and on pr e fe rence o f  food cho se n  for 
d i ffe r e n t  meal s we re cond ucted i n  tw:> v i l l ages , Ban Ko ksr i and Ba n  
Maung . Twenty e i ght v i l l ager s we re a sked to cho o se food for breakfa s t , 
l unch and d inner a nd to i nd ic ate ho w fr e que ntl y they wo ul d hav e 
consum ed in a we e k  eac h o f  the 7 0  food s l i sted to them . Re sul ts 
obtained we re used for d eterm i n i ng the " pr e ference" meal pa ttern and 
for plan n i ng food for men u sel ec t i on . 

Fr eque n c y  of Ea t i ng o f  Food Di she s ,  Fr uits  and Veg etab l e s  

Dry Ma i n  Di sh 
F e rmen ted fish , wh o l e  
Fr ied b e e f  

2 
2 

( no .  o f  d ays pe r week) 

Commonl y  Ea ten Food Di she s 
l i qui d Ma i n  Di shes Sa uces 
Kang chic ken 3 Ch i l l i  in ferm en ted 
Kang fi sh 4 fi sh sauce 

5 

Fr ied fi sh 
L a rb bee f 
Larb fi sh 
Roasted beef 
Roasted c hicke n 
R oast ed f i sh 
Roasted fi sh i n  

3 
2 
2 

Kang bamboo shoot 
Kang mushr oom 
to urn bee f 

3 Ch i l l i  i n  fi sh 
3 N ampr i g  f i sh 
2 Nam pr ig shr i m p  
4 pa ste 

sauce4 
3 
4 

4 
4 
4 

To un f i sh 
Fr ui t s  
B a nana 

Nam pr ig wh o l e  fe r-
5 mented fi sh 

2 Cu sta rd appl e 6 Nampr ig fe rm ented 
3 f i sh QJ a v a b anana l e a f  

Roasted fr og in 2 Water mel on 3 
banana l ea f  

Roasted smal l to ad 
Somtam p a pa ya 
So op ban boo shoot 
St eamed fi sh 
Vegetab l e s 

1 
6 
3 
3 

Ma ng o  6 

Bamboo shoot 
Chine se c abbag e 
Corkwo od l ea f  
Cor iand e r  l ea f  

3 
5 
2 
3 

Cucumber 5 Le a f  mu stard 4 Water fe rn 
Egg pl ant 4 N e em 3 
Go urd , i vy 3 Spr i ng on ion 5 
Le ad tree l ea f  5 Wa ter convolvol us 

Cowpe a  Di she s 
Main Di shes 
Cowpe a  a nd fermen ted fi sh ho t 

s a uce 
Co\i)e a a nd fi sh ho t sauce 
Cowpea a nd pum pki n  ho t so up 
Cowpe a c t.rr y  
Cowpe a s prout c urry 
F r ied po r k  and c o wpea bal l 
P umpki n and cowp e a s  spi c e  soup 
Seasoned grated bamboo shoot 
a nd cowp e a s  
Seaooned mashed c o wpe a  
Seasoned  minced bee f and cowpea 
Se asoned minced fi sh and cowpe a 
Steamed cow.pe a s  and bam boo sho o t  
Steam ed fi sh , c o wpe a s  and 

b amboo sho o t  

Sn acks and De s se r ts 
5 C o wpe a and sago pud d ing 

Cowpe a boil ed in syr up 
3 Co wp e a  paste co ated wi th 
2 e g g  yo l k  
2 Co wpe a  pud d i ng 
2 Cowp e a  sweet pa ste 
3 Co wpea wr a pped in 
3 glut i nous  rice d o ugh 
3 Fr i ed banana coated wi th cowpea 

batter 
2 Fr i ed cowpea 
3 Fr i ed cowpea cr ust 
2 Fr i ed cowpea pa ste 
2 Steam ed glut i nous r i c e  stu ffed 
2 w i th cowpe a s  

St eamed sago stuffed wi th cowpe a 

5 

5 

3 

4 

3 
4 
4 
4 
4 
2 
3 

5 

2 
2 
4 
3 

4 
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Prefe r e nce of Fo od Olo se n  for Br eakfa st , Lun ch and Di nner 

B R EAKFAST 

K i nd of Food No . o f  
Famil i e s  
Choosi n g  

D R Y  M A I N  DISH ES 
LA RB BEEF 4 
LA RB F IS H  3 
F R IED F IS H  3 
F ERMENTE D FlSH 2 
R OASTED B EEF 2 
R OASTED C HICKE N 2 
R OASTED F ROG I N  1 

BANANA LEAF 
R OASTED F ISH IN 

BANANA LE AF 
SOM TAM PA PA YA 1 
TOTAL .!.2 
L I Q.JID M A IN DISHES 
KA NG F ISH 
TOIJ1 F IS H  
T O LI-1  CHI C KEN 
KANG HOT SOUP 
KANG B EEF 
KA NG CHICKEN 

8 
5 
4 
3 
2 
2 

TO!.I-1 BEEF 2 
KANG BAMBOOSHOOT 2 
AOM BEEF 1 
TO!.I-1 VI S CERAL 

B EEF 

TOTAL 30 

SAU:: ES 
NAMPR IG W OOLE 

F ERt1ENTED F ISH 7 
N AMffi IG F ISH 5 
C HILLI I N  F ISH 

SAOCE 4 
NAMPR IG SHR IM P 

PASTE 2 
NAM PR IG 

F ERMENTED F lSH 1 
TOTAL 1 9  

VE G:TA B LE S  
C HINESE CABBAGE 5 
YARD LON G B EAN 5 
E GG PLA NT 4 
C UCUMBER  4 
W ATER CON VOLVOLUS 3 
LE AD TREE YOUN G 

LEAF 2 
B AMBOOSH OOT BOIL 2 

WNC H  

Ki nd of Food No .  o f  
Fam i l ies 
Oloo s i ng 

SOM TAM PA PA YA 2 1  
R OA STED CHIC KE N  8 
R OA STED B EEF 3 
STEAM ED F ISH 3 
R OASTED F IS H  2 
FERM ENTED F IS H  2 
R�STED F ROG I N  1 

BANA NA LEAF 
LARB F ISH 

F R IED F IS H  1 
42 

KA NG M USHROOM 2 
TOOM FlSH 2 
TOLM C HICKEN 2 
KA NG HOT SOUP 2 
KA NG CHIC KE N 2 
KANG B EEF 1 
TOUM BEEF 1 
KA NG BAMBOOSHOOT 1 
AOM B EEF 1 
TOUH VI S C ERAL 

BEEF 
KA NG F ISH 1 

1 6  

NAMPR IG F ERM ENTED 
F ISH 3 

NAMPR IG F ISH 3 
NAM PR IG W HOLE 

FER . F ISH 2 
NAM PR IG SHR IM P 

PASTE 2 

1 0  

LEAD TREE YO UNG 
LEAF 9 

WATER COO VO L VOLUS 7 
C H I N ESE CA BBAGE 4 
WING B EAN 4 
EGG PLA NT 3 
BAMBOOSHOOT BOIL 2 
Sffi ING  ONION 2 

DIN N E R  

Ki nd o f  Food No .o f 
Fam il i e s  
Cho o si ng 

LA RB BEEF 6 
F R IED F IS H  5 
STEAM ED F ISH 3 
SOOP BAMBOO SHOOT 2 
ROASTED F ISH 2 
ROASTED CHI C KE N  2 
S(}-1 TAM PA PA YA 2 

LA RB BEEF 

ROASTED B EEF 1 
24 

KA NG C HIC KE N  5 
KANG B AMBOOSHOOT 5 
KA NG B EEF 4 
KA NG F ISH 4 
KA NG MUSHR OOM 4 
AOM BEEF 3 
TOIJ1 F ISH 2 
TOUM BEEF 2 
TOUM VI S C ERAL B EEF 2 
KANG HOT SOUP 2 

3 3  

NAM PR IG WHOLE 
FERM ENTED F IS H  9 

NAMPR IG F ERM ENTED 

NA M PR IG S H R IMP 
PA STE 2 

NAM PR IG 1 
FERM ENTED F IS H  

FIS H  S A UCE 1 
1 7  

CHINESE CABBA GE 6 
CABBAGE 5 
ACAC IA 4 
WATER CON VOLVOLUS 2 
CUC UM BER 2 
NEEM 2 
CA UL IF LCM E R  2 
CCE KW OOD F LOW ER 2 

4 



3 3 7  

WATER F E R N  2 N E EM 2 M UNG BEA NS PR OliT 2 
P UMPKI N SHOOT 2 WATER FERN  2 YA R D  LON G B EA N  2 
I VY GO UR D 1 LE TTUCE 2 WING B EA N  2 
N E EM  CAULIF LOWER 2 Pu-1PK I N  SHOOT 2 
C A BBAGE YA R D  LONG B EA N  2 EGG PLANT 1 
AMARANTH BA YAM 1 PUM PKI N SHOOT 2 BAMBOOSHOOT BOIL 1 
A CAC IA 1 OO UR D S FDNG 2 I VY  GO U R D  1 
CA ULIF LOWER WATER M IM OSA 2 S PR ING ONION 
M UNG B EA N  S ffi OUT 1 IVY GO UR D WATER FER N 
W ING B EA N  1 CA BBAGE 1 CORKW OOD YOUNG 
C OWF£A YO UNG POD 1 MALA BAR NIGH TSHA DE 1 YOUNG LE AF 
W ATER MIMOSA 1 CORKW OOD FLOW ER LETT UC E 1 

COWPEA YO UNG .POD GOUR D SNAKE 1 
COW PEA YO UNG POD 1 
WATER M IM OSA 1 

TOTAL 3 9  52 4 3  

F RUIT 
B A NANA 9 WATERM ELON 9 BANA NA 9 
WATERM ELON 8 C US TARD A P PLE 4 WATERM ELON 7 
C USTA R D  A PPLE 4 M USK M E LON 4 M USK M ELON 3 
P A PA YA 3 BANA NA 4 C USTAR D A PPLE 1 
G UAVA 2 GUA VA 1 

P A PAYA 1 
TOTAL 26  23 2 3  
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A PPE NDIX 1 1 :  C OM PUTER IN PUT S  A ND SOLUT I ON 

1 1 . A  Nutrient Requi rement Interrel ationsh i p  Input in Li ne a r  and 
Mi xed I n t eger Programm ing Mo d el s fo r Me nu Pl anni ng 

N utri ent Relat i o n ship 
Prote i n  energ y r a tio , 1 0 % 
F at , 20 % energ y 

3 5 %  energ y 
CA : P ,  P 

ea = 

p 
ea = 0 . 8 

p 
Ca = 2 .  5 

T h i an ine , 0. 4 mg/1 000 cal 
R ibo fl a v in ,  0 . 55 mg/ 1 000 cal  
N i ac i ne , 6 . 6 mg/ 1 000 cal 
I so leuc i ne , 32 mg/ g pr o t e i n  
Leuc i ne , 5 6  mg/ g prote i n  
Lysine , 44 mg/ g prote i n  
Methion i ne 28 mg/g Jr O t e i n  
+ cystine 

Interrel a t ion sh i p  Ex pr e ss ion 
PR OT - 0 . 1 0  CAL = PR OCAL > 0 

9. 0 F AT - 0 . 2 C AL = L OFAT > 0 
9 . 0 FAT - 0 . 35 C AL = H IFAT � 0 

1 .  0 p 1 • 0 CA L = P C  ON = 0 

1 . 0 P 0 . 8 CAL = P C ONLO > 0 

1 . 0 P - 2 . 5 C A  = P C ONHI < 0 
1 . 0 THA I - 0 . 0004 CAL = L OTHA I > 0 
1 .  0 R IBO - 0 .  0005 5 CAL  = L OR IBO > 0 
1 .  0 N IA - 0 .  006 6  CAL  = LON IA > 0

-

1 . 0  ISO - 3 2 . 0  PROT = CISO > 0 
1 . 0  L E U  - 5 6 . 0  PR OT = CLEO ) 0 
1 .  0 L YS - 4 4 . 0 PROT = CLYS ) 0 
1 .  0 M ETHC YS - 2 8 . 0 PROT = CMETHC YS > 0 

Ph e n yl al an i ne 4 8mg/ g pr ote i n  1 .  0 PHETYR - 4 8 .  0 PROT = C PH ETYR > 0 
+ tyr o s i ne 
Thr eoni ne , 32 mg/ g prote i n 
Tr ypto phane , 8 mg/ g pr ote i n  
Val ine , 40 mg/ g prote i n  

1 . 0  T HREO - 8 . 0  PR OT = CTHR EO > 0 
1 . 0  T RYP - 8 . 0  PR OT = CTRYP > 0 
1 . 0  VA L - 4 0 . 0 PROT = CVA L  > 0 

E x an pl e  1 :  Protein-En erg y Ratio : 

wh ere Pr ot-Energ y  
En e rgy > 1 0% 

and re qu i rem en t o f  pro te i n  > 2 83 g  requi r ement o f  energ y 
> 1 5580 kcal 
there fore PR OT = ?._ a i )  k

,) � 283 
and for the pr otei n- cal or i e  ratio : 

4PROT 
C A L  > 0 . 1 0  

4PR OT > 0 . 1 0  C A L  
4 P R  OT - 0 .  1 0 C A  L > 0 

De fine  
a nd 

4PR OT - 0 . 1 0  CAL = P R OT/ CAL > 0 
PR OT/ CAL = P R OC A L  

PR OT 
CAL 

PR OCAL 
PR OC A L  

4 . 0 
-0 . 1 

Thu s  PR OT and CAL were i n  RGIS a nd COLUM NS ,  TEM PO 
a utomat i c al l y  transpo se RCW-P R OT,  C OLUM N-P ROT and thi s  
d e fi ned i n  the COLUMN se c tion a t  the data i nput . Two 
r e qui red : 

PR OT 
CAL 

PROT 
CAL 

-0 . 1  
-1 . 0  

wou l d  not 
had to be 
c ard s we re 
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In the s itua t i on o f  pr o te i n  requi rement : 

PR OT = 

1 
ROil 

5z a j.:) k j - PR OT = 0 
{I 

COLUM N 

P R OT i n  the ROW n o  long er has  a con str a i n t  o f  > 283 but i n  fact 
s ho uld b e  zero . It wa s PR OT i n  the COLUM NS wh ich shoul d  be > 2 83 .  
Ca rd s  then � re prepa red for i n put as : 

ROWS 
E CAL 
E PROT 
G PRCX::AL 

COLUM NS 
CAL CAL - 1 . 0  
CAL PR OC AL -0 .  1 
P R O  PR O - 1 . 0  
PR O PR OCAL 4 . 0 

BOUNDS 
LO BNDST CAL 1 5580 . 0 
LO BNDST PR OT 2 83 . 0  

E x ampl e 2: Am ino Ac id Re qui r ement - I so l e uc ine 
It wa s re qui red that 1 g prote i n  sho ul d contain  not less than 3 2  

mg i so l euc ine . 
thus : 
d e fine 

c a rd s  re qui red 
ISO 
PR OT 

ISO > 

C ISO 
C ISO 

C ISO 
CISO 

32 PR OT 

= ISO > 3 2  PR OT 
= ISO - 3 2  p r o t  

1 . 0  
-66 . 0 

and card s need to ch ange ROW to COLUM NS 
ISO ISO -1 . 0  

c ard s input arrang ed as : 
R OWS 

E ISO 
G C ISO 

C OLUMNS 
PR O 
ISO 
ISO 

C ISO 
CISO 
ISO 

-6 6 . 0  
1 .  0 

-1 . 0 

> 0 

I n  TEM PO , c ard s i n  COL UM NS section o f  the s ame name h ad to group 
togeth e r  e .g .  c a rd s beg i nn i ng wi th PR OT in Ex am pl e 1 and PR OT i n  
e x anpl e 2 had to be gro uped tog ether i n  the COLUM NS i n put sec tion . 
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1 1  . B  L i m it Qu a n tity o f  Food Di she s , Fr ui t s  and Veg etab l e s  Input i n  
Menu Pl anning b y  Li n e a r  and Mi x ed  In t eger Pr og ramm i ng 

Onl y  upper lim i t  quant i t y  o f  food d ishe s ,  fr ui ts and v eg etab l e s  
were u sed i n  men u p l an n i ng b y  l in e a r  prog ramming ( Tab l e  1 1 . 1 )  and both 
low:r l i m it and u pper l i m i t  qua n t i ty of food d i she s ,  fr ui ts and 
v egetab l es we re u sed in m enu pal nn i ng by m ix ed integer pr og ramm i ng 
(Tab l e  1 1 . 2 ) . 



TABLE 1 1 . 1  of Food D i s hes , Fru i ts a nd Veqetab l es Used i n  Menu 
Quan t i ty Cons umed by Adu l t  Man , Quantlty i n  g 

Commonly Eaten Food D i s hes 

Dry Ma i 'l  D i s hes 

Fermented fi 5 h ,  
Fri ed f i sh 
Papaya sa l ad 
Roas ted beef 
Roasted chi cken 
Roas ted f i s h  
Roa s ted fi s h  i n  
Roas ted frog i n  
Seasoned gra ted 

s hoot 
Seasoned mi ncE-d 
Seas oned mi nced 
Steamed fi sh 

whol e  140 
7 1 0  
9 1 0  
700 
700 
7 1 0  

banana 1 e a f  790 
banana l ea f  360 
bamboo 

900 
beef 990 
fi s h  430 

430 

Sauces 

C h i l l i  i n  fermented fi s h  

L iqu i d  Ma i n  Di shes 

Bamboo Shoot hot soup 
Beef c urry 
Beef hot soup 
Beef soup 
Beef vi scera l  soup 
Buffa l o  vi scera l soup 
C h i cken hot soup 
Ch i c ken soup 
F i s h  hot soup 
F i sh soup 
Mush room hot soup 
Veg�tab l e  hot s oup 

Fru i ts 

Banana 
s a uce 

C h i l l i  i n  f i s h  s a uce 
Fermented f i s h  h0t s a uce 
F i s h  hot s a uce 

30 Custard a pp l e  
5 0  Gauva 

Shrimp pa s te hot s a uce 
Who l e  fermented fi s h  

hot pas te 

1 50 Mush room n1us h  r:e 1 e n  
440 Papaya 
1 50 Waterme l on 

60 

1 700 
1 300 
1400 
1 900 
1900 
1 900 
1 600 
1750 
1700 
1 7 50 
1600 
1300 

6 10 
280 
660 

1 1 00 
1 1 00 
1400 

Vegeta b l es 

Aca c i a  
Ama ranth bayam 
Bamboo s h oo t ,  boi l 
Bea n ,  l ong yard 
Bea n ,  s prout 
Bea n ,  w i n g  
Bi tter gourd shoot 
Cabbage 
Ca u l i fl ower 
C h i nese cabbage 
Corkwood f1  ower 
Corkwood l ea f  
Cowpea young pod 
Cucumber 
Egg p l a n t  
Gourd , bottl e 
Gourd , i vy 
Gourd , snake 
Gourd , spong 
LeadtrP.e l pa f  
LettucP 
f1a l a b a r  n i ght shade 
fleem 
Pump k i n  s hoot 
Spri ng oni on 
Spi nach 
Water convo l vo l u s 
Water fern 
Water mi nosa 

Cowpea D i s hes 

Ma i n  D i shes L iqu i d  Ma i n  D i s hes 

140 Cowpea & Fermented fish hot Cowpeas & s ago pudd i ng 1000 
390 s auce 300 Cowpea boi l ed i n  syrup 1000 
560 Cowpea & fi sh hot s a uce 440 Cowpea pa s te coa ted 
2 1 0  Cowpeas & pumpk i n  h o t  s a uce 1000 wi th egg yo 1 k 420 
1 10 Cowpea curry 1 700 Cowpea pudd i ng 1 100 
140 Cowpea s prout curry 1 000 Cowpea sweet paste 700 
70 Fri ed cowpea sprout 700 Cowpea wrapped i n  g l u-

350 F r i ed pork & cowpea bal l 400 t i nous ri ce dough 840 
320 Pump k i n  & cowpeas s p i ce soup 1000 Fri ed banana coated wi th 
450 Sea soned gra ted bamboo shoot cowpea batter 460 
210  & cowpeas 900 Fri ed cowpeas 280 
210  Sea soned mashed cowpea 790 Fri ed cowpea crust 420 
210 Seasoned mi nced beef & Fri ed cowpea pas te 530 

1 1 70 cowpea 1 000 Steamed g l uti nous r i c e  
700 Seas oned mi nced fi s h  & s tuffed wi th cowpeas 420 

1020 cowpea 430 Steamed sago s tuffed 
210  Steamed cowpeas & bamboo wi th cowpeas 350 

1020 s hoot 790 
1020 Steamed fi s h ,  cowpea & 

200 bamboo shoot 790 
150 
420 
140 
2 1 0  
1 1 0  w � 
390 ...... 
320 

70 
140 



TABLE 11 , 2  Lower and Upper L i m i ts Quanti ty of Food Di shes, Fru i t and V egetabl es U s ed i n  Menu P l a nn i ng by Mi xed I nteger Programmi ng 

(Quanti ty of 5 t i me s  and 7 t i mes quant i ty consumed by adu l t  man ,  quan t i ty i n  g )  

Dry M a i [J__Qi s hes L . L .  U . L .  

Fermented fi s h ,  
who l e  5 5  80 

F r i ed beef 250 350 
Fri ed fi s h  350 490 
Papaya s a l ad 725 1 0 1 5  
Roa s ted beef 250 350 
Roa s ted c h i cken 400 560 
Roasted f i s h  350 4go 
Roas ted f i s h  i n  

banana 1 ea f 575 805 
Roa s ted frog i n  

banana l eaf 225 3 1 5  
Roas ted sma l l toad 225 315  
Seasoned grated 

bamboo s hoot 575 805 
Seasoned mi nced beef 425 595 
Seasoned mi nced f i s h  325 455 
Steamed f i sh 350 490 

Sauces L . L .  U . L .  

Ch i l l i  i n  fermented 
f i s h  s a uce 30 40 

C h i l l i  i n  fi s h  
s a u c e  40 5 5  

Fermented fi s h  hot 
s auce 1 2 5  1 7 5  

F i sh h o t  s auce 275 385 
Shri mpas te hot 

sauce 100 140 
Who l e  fermented 

f i s h  hot sauce 55 80 

Common ly Eaten Food Di shes 

L iqu i d  Ma_� i s he� 

Bamboo shoot hot 
s ou p  

Beef soup 
C h i c ken hot soup 
F i s h  hot soup 
F i s h  soup 
Mushroom hot soup 

F ru i ts 

Banana 
C u s tard a pp l e  
Guava 
Waterme l on 
Mango 

L . L .  U . L .  Vegeta b l es 

1 1 50 1610  
1250  1750 
1 1 50 1610 
1 1 50 1610  
1250  1750 
1 1 50 1 E l 0 

L . L .  U . L .  

500 700 
250 350 
500 700 
750 1 050 
250 350 

Bamboo shoot , b o i l 
C h i nese cabbage 
Corkwood l eaf 
Cori ander 1 eaf 
Cucumber 
Egg pl a n t  
Gourd , i vy 
Lead tree l ea f  
Lea f mus ta rd 
Ne em 
Spri ng oni on 
Water convol vo l us 
Waterfern 

L . L .  - Lower L i m i t ,  U . L .  - U pper L i m i t 

C o1·rea D i s hes 

L . L .  U . L .  Ma i n  D i shes L . L .  U . L .  Snacks & Desserts L . L .  U . L .  

400 560 
225 3 1 5  
1 50 210  

75 105  
750  1050 
300 420 
1 50 2 1 0  
100 140 
250 350 
1 50 210 
1 25 1 7 5  
2 5 0  350 

50 70 

Cowpea & fermented 
f i s h  hot sauce 

Cowpea & fi s h  hot 
sauce 

Cowpea s & pump k i n  
hot soup 

Cowpea curry 
Cowpea s prou t  curry 
Fri ed cowpea s prout 
F r i ed pork & cowpea 

ba l l  
Pumpk i n  & cowpeas 

s pi ce soup 
Seasoned grated 

bamboo s hoot & 
cowpeas 

Sea soned ma shed 
cowpea 

Sea soned mi nced beef 
& cowpeas 

Seasoned mi nced fi s h  
& cowpeas 

Steamed cowpeas & 
bamboo s hoot 

55 80 

275 385 

700 980 
500 700 
725 1015  
500 700 

275 385 

600 840 

575 805 

400 560 

425 595 

325 455 

350 490 
Steamed f i s h ,  cowpeas 

& bamboo shoot 350 490 

Cowpe a s  & sago 
pudd i ng 650 910  

Cowpea boi l ed i n  
syrup 650 910  

Cowpea p a s t e  coated 
wi th egg yo 1 k 300 420 

Cowpea pudd i ng 750 1050 
Cowpea sweet paste 500 700 
Cowpeas wrapped i n  

g l u t i nous ri ce 
dough 600 840 

F r i ed banana coated 
w i th cowpea ba tter 375 525 

F r i ed cowpeas 200 280 
F r i ed cowpea crust 300 420 
Fri ed cowpea p a s te 375 525 
Steamed g l u t i nous 

r i c e  s t uffed w i th 
cowpeas 300 420 

Steamed sago s tuffed 
wi th cowpeas 250 350 

w .p. N 
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1 1 .  C Run ning o f  Mix ed In teg er Prog ramm ing 

Scheme s  for men u struc ture pl ann i ng a f i r st day m enu in " surv e y" 
and "pr e fe rence" meal pa t tern are shown i n  Tab l e  1 1 . 3 . The rev i sed 
i n put data  for p l anning 7 days m en us are sho wn in Tab l e  1 1 . 4  

The pa ram eter u sed in r un n i ng the m ix ed i n teger p r og ramming are 
d e scr i b ed as fo l l o ws :  

ZALPHA 

Z JUST 

Z B IOBJ 

Z F REQ1 

Z DOFQ 1  

Al l i n teger so l ut ions wi thin ZA LPHA o f  the l inear  
pr ogramm i ng opt i m un  are o utpu t . 
Mi x ed i nteger prog ramm i ng term i nates after f i nd i ng 
Z JUST i n teger so l ution s .  
For a m i ni m i sation prob l em , n od e s  wi th proj ec ted 
o b j ect i v e  greater  than AB IOBJ a re dropped . If a sub­
o ptim al  i nteg er so lut ion to the i n teger pr og ram i s  
a l read y known , Z B IOB J  c an be set to tha t  v al ue . 
Use o f  ZB IOBJ red uces  r un tim e s . 
Dem and A DOF Q1 i s  set at i t eration i nter v al s ZFR E Q 1 . 
A m ix ed i nteger i t erat ion cons i s t s  o f  a br anching 
a nd an opt im i za t ion ste p . 
A d em and ex ists . Inter upt fr e que n cy d e fined i n  ZFREQ1  
i s  reac hed then return . 
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Tab l e  1 1 . 3 :  Schemes for M e nu Str uc ture for P l anning a F i rst Day Menu 

i n  "SU r v ey" and "Preference " Meal P a ttern s 

F ood I tem Number Number Menu Str u c ture 
Avai l ab l e  Requ i r ed P lann i n g  For 

"Survey" " P r e ference"  "Su rvey" " P refe rence" 

D ry m a i n  
d ishe s 22 2 3 BDRMDTOT:20 BDRMDTOT = 1 9 

L iqui d m ain 1 0  2 3 BKANGTOT = 8 BKANGTOT= 7 
d ishes 

S a uces 8 2 2 BSAUTOT = 6 BSAUTOT = 6 
V egetab l es 1 3  3 5 BVEGETOT : 1 0  BVEGETOT = 8 
F ruits 5 1 2 BFRUITOT = 4 BFR UITOT = 3 
D esser t s  1 2  1 1 BDESTOT = 1 1 B DESTOT = 1 1 

Table 1 1 . 4 :  R evised Input Data for P l ann i ng M e nus for 1 D ays by 
M i xed I nteger P rogramming 

D ays 1 -2 Day 3 D a y  4 Day  5 Day  6 Day  7 

N umber o f  Food I tems 6 9  6 6  6 4  60 5 7  5 4  

N umber o f  Food I tems 
R emov ed 

Dried main d ishes 
L iqui d  m a in d i shes 
S auces 
Vegetables 
F ruits 
Desserts 

Menu St r ucture 
Dried main  d ishes-BDR YMDTOT 
L iqui d  m ain d i shes-BK ANGTOT 
Sauce s-BSAUCTOT 
V eget ab l es-BVEGETOT 
F ruits- BFRUI TOT 
D esserts -BDESTOT 

Upper Q uanti ty L imit ( x1 00g) 
D r i ed ma i n  d ishes-DRYMDTOT 
L i qu i d  m a in d ishes-KA NGTOT 
Sauces-SAUCETOT 
Vegetab l es-VE GETOT 
Fruits-FRUI TOT 
Desse r t s -DES TOT 

Food I tem Removed 

20 
8 
6 

1 0  
4 

1 1  

1 8 . 2  
3 5 . 0  

7 . 7 
20 . 3  
1 0 . 5 
1 0 . 5  

2 
1 

1 8  
7 
6 

1 0  
4 

1 1  

1 8 . 2  
3 5 . 0  

7 . 7 
20 . 3  
1 0 . 5  
1 0 . 5 

2 
2 

1 8  
6 
6 
9 
4 

1 1  

1 8 . 2  
35 . 0  

7 . 7 
20 . 3  
1 0 . 5 
1 0 . 5 

3 
2 
1 
2 

1 7  
6 
5 
8 
4 

1 0  

1 8 . 2  
35 . 0  

7 . 7 
20 . 3  
1 0 . 5  
1 0 . 5  

4 
4 
1 
2 

1 6  
4 
5 
8 
4 

1 0  

1 8 . 2  
3 3 . 6  

7 . 7 
20 . 3  
1 0 . 5  
1 0 . 5  

Day 3 Whole fermented fish , fried cowpea sprout and cowpea sprout 
curry . 
Those of Day 3 and mushroom hot soup , and boi l ed neem . 

4 
4 
2 
3 
1 
1 

1 6  
4 
4 
7 
3 

1 0  

1 8 . 2  
3 3 . 6  

7 . 7 
20 . 3  
1 0 . 5  
1 0 . 5  

Day 4 
Day 5 

Day 6 

Those o f  Days 3 , 4  and sea soned mashed c owpea , c hi l l i  i n  fish 
s a uce , water con volvol u s  and steamed s ago stu f fed with cowpea . 
Those of Days 3 , 4 , 5  and fr i ed bee f , tourn bee f , and pumpki n  and 
c owpea s p i ced soup . 

D a y  7 Those of Days 3 , 4 , 5 , 6  and chi l l i  i n  fermented s auce , boi l ed 
corkwood l eaves and banana . 
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1 1 . D Sol ut i o n  o f  Me n u  Pl an n i ng by Mi x ed In t eger Pr ogramm i ng 

The so l ut ion o f  n ut r i ent content o f  the 7 -Da y men u  i s  shown i n  
T able 1 1 . 5. The so l ut ion o f  t r i al r un s o f  m i x ed integ er pr og r amming 
for Da y 1 men u  p l ann i ng on " pr e fe rence" pattern a re sho wn in Tab l e  1 1 . 6  
a nd Tab l e  1 1 . 7  and fo r Da y 1 -5 men u pl anni ng on "Surv ey" pa ttern a r e  
s hoWJ i n  Tabl e  1 1 . 8 a n d  Tab l e  1 1 . 9 . Si x so l ut ion s of the " pr e fe re n ce" 
pa ttern  were obta i ned fr om tri al r un s  as fo l lows : 

A .  Run n i ng wi th no u ppe r bo und o f  food i t em s :  

A .  1 On e step r un n i ng wi th ZALPHA = 2 0 ,  Z JUST 
A . 2  CXJ e  step run n i ng wi th ZALPHA = 2 0 ,  Z JUST 
A . 3 CXJ e  step r un n i ng wi th ZALPHA = 2 0 ,  Z JUST 
A . 4 Two s teps r un n i ng wi th ZALPHA = 2 0 ,  Z JUST 

and Z.BIOB J = 75 . 63579 , 
B .  Run n i ng wi th u ppe r bo und on foo d  i tern s :  

= 7 
= 1 4  
= 35 

= 7 
Z JUST 

B .  1 One step run n i ng wi th ZALPHA = 2 0 ,  Z JUST = 5 

= 

8 . 2  Two steps r un n i ng wi th ZAL PHA = 2 0 ,  Z JUST = 5 
Z B I OB J  = 7 6 . 07793 , Z JUST = 5 

2 

The so l ut ion o f  Da y 1 -5 menus o f  the sur v ey pa ttern we re obta i ned from 
tr ial r un s  as fo l lows : 

A .  One or se v eral  r un s for each m enu un t i l  final  opt im al sol ut ion 
wa s  ob ta i n ed .  

B �  One s te p  r un n i ng for each menu wi th m od i fi er 
Z ALPHA = 2 0 ,  Z JUST = 7 .  
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TABLE 1 1 . 6  
So l u t io n  o f  T r i a l  Run o f  Mixed I n t ege r P rogramming f o r  Day I Menu Pl ann i ng on " P r e ference" Pa t t e rn : The Menu and Cost 

A .  I A . 2/ A . 3 A . 4  B . l B . 2  
g g g g g 

Rice 
R t CEGLt;S 5 1 00 RICEGLUS 5 1 00 RICEGLUS 5 1 00 RICEGLUS 5 1 00 RI CEGLUS 5 1 00 

Dr� Ma i n  Dishes 
F I S H FER!i 202 FISHFE IUi I SO FISH FERM 1 7 4 F I SHFERM s s  FISHFERM 1 6 0  
FRIEDBF 2 5 0 FRIEDBF 2 5 0  FRIEDBF 2 50 ROASTS M 2 2 5  FRIEDBF 2 9 2  
CPA.D:o;GOK 500 CPADNGOK 500 CPADNGOK 500 FRIEDBF 288 CPADNGOK 500 

L igu id Ma i n  Dishes 

KANG�iR 1 1 50 KA.'IG�iR 1 1 50 KANGMR 1 1 50 KANGMR 1 1 5 0 KANGMR 1 1 5 0  
CKANGPED 9 5 3  CKANGPED 944 CKA.'IGPED 9 5 4  CKANGPED 1 0 9 1  CKANGPED 8 5 7  
CAOHTOA 700 CAOMTOA 7 00 CAOMTOA 700 CKANGPA 500 CKANGPA 500 

Sauces 
FERNSAU 30 FER.'ISAU 30 CHI FHSAU 4 0  FERMSAU 30 FER.'ISAU 64 
CNPPLARA 5 5  CNP PLARA 5 5  FER.'ISAU 30 CNPPLARA 55 CNPPLARA 5 5  

Vege t a b l e s  
CABCH I N  2 2 5  CABCH IN 2 2 5  CABCH I N  2 2 5  CAB CHIN 2 2 5  LEADTREE l OO w � 
WATERCON 2 5 0  WATERCON 2 5 0  WATERCON 2 50 WATERCON 2 5 0  BAMBOSTB 400 -...J 
CUCU�ffiER 7 5 0  ON IONS P R  1 2 5  EGGPLANT 300 CUCUMBER 7 5 0  ONIONS P R  1 2 5 
CORI.-\N 75 COR IAN 7 5  CORIAN 7 5  BNEEM 1 8 3  COR IAN 7 5  
BNEEM 2 !. 8  B:-IEHI 2 6 8  BNEEM 2 7 0  BCORKLF 1 50 BNEEM 3 5 7  

Fru i t s  
BAN A. 'lA 500 CUSAPPLE 2 50 CUSAPPLE 2 50 BA.'! ANA 5 90 BANANA 6 5 5  
GUAVA 500 BANANA 500 BANANA 500 GUAVA 500 WTMELON 7 5 0  

Desse r t s  
CSAGOSAI 2 5 0  CSAGOSAI 2 50 CSAGOSAI 2 5 0  CSAGOSAI 2 5 0  CSAGOSAI 2 5 0  

TOT A.L \-'EIGHT 1 1 7 38 1 08 5 2  1 1 0 1 8  1 1 39 2  1 1 390 
COST (BA.HTS) 74 . 09 74 . 09 74 . 7 1  7 6 . 08 74 . 5 1 

\ 
RICEGLUS = S t eamed g l u t inous r i c e  CNPPLARA = Cowpea and f e rmen t ed f is h  h o t  sauce CUSAPPLE = Cus t a rd a p p l e  
FISHFERM • Ferme n t e d  f i sh (who l e )  CAB CH I N  = Chinese cabba ge CHI FHSAU = Ch i l l i  in f is h  sauce 
FRIEDBF - Fr i ed b e e f  WATERCON = Wa t e r  convo lvo l u s  ROASTS M = Roa s ted sma l l  toad 
CPA.DNGOK • F r i ed cowpea sprout COR IAN = Co r iander l e a f  CKANGPA = Cowpea c u r r y  
KANGMR - Mushroom hot soup BNEHI = Neem , bo i l ed BCORKLF = Cor kwood l ea f ,  bo i l e d  
CKANGPED • Cowpea sprout c u rry CSAGOSAI = S t eamed sago s t u f fed w i t h  cowpea LEA.DTREE = Lead t ree l e a f  
CAOMTOA - Cowpea and pumpkin hot soup ONIONSPR = s p r i n g  o n ion BA.'IBOSTB • Bamboo shoo t ,  bo i l e d  
FERMSAU - C h i l l i in f e rmen t ed f i sh sauc e WTMELON = Wa t e r  melon 
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TABLE 1 1 . 7  
Sol u t i on of Tri a l  Runs of M i xed I nteger Programm i ng to DAY 1 Menu Pl a nn i ng 
on "Prefe rence" Patte r n : Nutri en t  Con tent 

Nutrient A . 1  A . 2/A . 3  A . 4  8 . 1  8 . 2  

E nergy ( kc a l ) 1 8859 18622 18638 18763 18940 
Prote i n  ( g )  4 7 1 . 5  465 . 5  465 . 9  4 73 . 5  4 7 3 . 5  
Fat ( g )  377 . 2  3 72 . 4  3 75 . 8  3 7 5 . 3  378 . 8  
D i etary F i bre ( g )  238 . 5  233 . 9  2 3 1 . 4  224 . 5  243 
Ca l c i um ( mg )  4036 3961 3984 3 7 1 9  3956 
Phosphorus ( mg )  10089 9904 9960 9299 9681 
I ron ( mg )  1 91 . 1  1 89 . 1  1 90 . 5  201 . 2  1 9 1 . 3  
V i tami n A ( I U )  52537 54023 52966 54600 53432 
T h i ami ne ( mg )  7 . 6 1  7 . 48 7 . 59 7 . 52 7 . 58 
R i bof l a v i n  ( mg )  10 . 4 1  1 0 . 26 1 0 . 33 1 0 . 32 1 0 . 42 
N i a c i ne ( mg )  1 56 . 00 1 50 . 95 1 53 . 68 1 57 . 96 1 58 . 47 
V i tami n  C ( mg )  1291  638 624 1203 434 
V i tam i n  86 ( mg )  33 . 1 1 32 . 87 3 2 . 99 33 . 80 3 5 . 3 7  
V i tami n 8 1 2  �9)  3 1 . 20 29 . 73 3 0 . 2 7  22 . 35 2 7 . 55 
Pantotheni c  ac i d  ( mg )  74 . 18 7 2 . 03 7 2 . 45 7 5 . 5 1  7 5 . 54 
Fol i c  a c i d  rmg )  2026 . 4  207 1 . 7  20 1 4 . 8  1941 . 3  1 730 . 5  
I sol euc i ne mg ) 2 1 97 3  2 1 603 2 1 598 2 1 9 1 5  23005 
Leuc i ne ( m} ) 43075 42537 42496 42665 43878 
Lys i n e  ( mg 28023 2 7 5 1 2  2 7 9 1 9  26247 28246 
Meth i on i ne ( mg )  8 5 7 1  8405 8445 8 5 1 6  8 7 9 3  
Cys ti ne (mg ) 6807 6792 6 7 7 9  6947 7 238· 
Pheny l a l a n i n e  ( m g )  22230 2 1 960 21944 2 1 3 1 6  22789 
Tyros i ne ( mg )  1 51 29 14896 1 499 7 1 5 1 10 1 5360 
Threon i ne ( mg )  20209 1 99 5 7  2 0 1 87 193 1 7  20597 
Tryptophane ( mg )  10826 109 1 0  10884 10265 1 1 1 7 5  
Va l i ne ( mg )  29050 28552 18647 28101 29520 
Prote i n  energy rati o ( •. ) 10 1 0  1 0  1 0  1 0  
Energy from Fat ( � )  1 8  1 8  1 8  1 8  1 8  
Phosphorus/C a l c i um Ra t i o  2 . 49 2 . 50 2 . 49 2 . 5  2 . 44 
Th i ami ne/Ca l ori e ( m{/ 1 000 kca l ) . 0004 . 0004 . 0004 . 0004 . 0004 
R i bofl a v i n/Ca l or i e  mg/ 1 000 kcal ) . 00055 . 00055 . 00055 . 00055 . 00055 
N i a c i n/Ca l or i e  ( mg / 1 000 kca l ) . 0083 . 0081 . 0082 . 0084 . 0084 



TABLE 1 1 . 8  S o l u t ion o f  Tr i a l  Runs o f  Mixed I n t ege r Programm ing for Day 1 - 5  Menu P l ann ing on "Su rvey" P a t t ern : The Menu and C o s t  

A .  ONE O R  SEVERAL RUNS FOR EACH XENU UNT IL F I NAL OPT IMAL SOLUTION 
OBTAINED 

B .  ONE STEP RUNN ING FOR EACH MENU WITH MOD I F I ER ZALPHA•20 : ZJUST• 7 

DAY 1 - 2  DAY 3 

g 
Rice 

RI CEGLUS 5 1 00 RI CEGLUS 
Dry Ma i n  D i s hes 

F I SHFERM 
CPADNGOK 

3 9 2  
1 080 

FRIEDBF 
CSOOPTOA 

L iqu id Mai n  D i shes 

KANGMR 
CKA.'lGPED 

1 1 50 
1 1 2 1  

TOUMBF 
CKANGFUG 

Sauces 

Vege t a b l e s  

Fru i t s  

De s s e r t s  

TOTAL WEIGHT 

COST ( BAHTS) 

KEY : 

CHI FHSAU 
FERMSAU 

WATERCON 
COR IAN 
BNEEM 

BANANA 

CSAGOSAI 

4 0  
3 0  

2 8 4  
7 5  

364 

500 

2 50 

1 0 38 6  

64 . 1 1  

CH I FHSAU 
NPSHRntP 

WATERCON 
EGGPLANT 
BNEHI 

BA.'IAl'IA 

CSAGOSAI 

S t eamed g l u t i nous r ic e  
Ferme n ted f ish (who l e )  
F r i e d  cowpea spro u t  
Muc hroom hot soup 
Cowpea sprout c u r ry 
Ch i l l i  in f is h  sauce 

RICEGLUS 
F I SHFERM s 
CPADNCOK • 
KANGMR 
CKANGPED g 
CH I FHSAU s 
FERMSAU 
WATERCON s 
COR I AN  

Ch i l l i  i n  f e rmented f i sh sauce 
Wa t e r  convo l vo l us 
Co r i ander l ea f  

DAY 4 DAY 5 DAY 1 - 2  DAY 3 DAY 4 DAY 5 
g 

5 1 00 R t CEGLUS 

640 FRIEDBF 
1 009 CSOOPTOA 

1 2 50 
800 

TOUMBF 
CKA.'IGFt:G 

40 CHIFHSAU 
1 00 FER!-ISAU 

3 1 0  CABCH I N  
300 WATERCON 
2 9 5 EGGPLA.'IT 

500 BA.'lA!'<A 

2 5 6  

10594 

7 5 . 0 7 

CSAGOSAI 

• 

g 

5 1 00 

605 
8 3 2  

RI CEGLUS 

ROAST B F  
FRIEDBF 

1 2 50 KANGHR 
600 CKANGFUG 

40 
3 0  

9 2 7  
4 0 9  
340 

500 

FER:-ISAU 
CNPPLARA 

CABCHIN 
EGGPLANT 
BCORKLF 

BANANA 

2 5 0  

1 0 8 8 3  

7 7 . 1 7  

CKLOYTOD 

Neem , b o i l ed 

g 

5 1 00 R ICEGLUS 

2 5 0  F I SHFERM 
460 CPADNGOK 

1 1 50 KANGMR 
7 3 1  CKANGPED 

80 C H I FHSAU 
5 5  FERHSAU 

240 LEADTREE 
698 CORIAN 
4 59 BNEEM 

5 9 2  

3 7 5  

1 0 1 9 0  

7 5 . 0 1  

BANANA 

CSAGOSAI 

BNEEM 
CSAGOSAI • 
FR l EDBF 
CSOOPTOA • 
TOl"�!BF 
CKA.'IGFUG • 
NPSHRlXP • 
CABCH IN 
ROASTBF 

S t e amed sago s t u f fed with cowpea 
Fr ied b e e f  
Seasoned ma shed cowpea 
Beef soup 
Pump k i n  and cowpea spice soup 
Shrimp paste hot sauce 
Chinese cabbage 
Roa s ted b e e f  

g 

5 1 00 R ICEGLUS 

36 1 
1 4 5 5  

FRIEDBF 
CSOOPTOA 

1 1 50 KANGMR 
1050 CKANGPA 

40 CH I FHSAU 
30 NPFERFH 

100 CABCH I N  
7 5  BNEEM 

4 1 9 WATERFER 

668 GUAVA 

2 5 0  BSAGOSAI 

1 0698 

65 . 7 5 

g 

5 1 00 RICEGLUS 

860 FRIEDBF 
7 2 6  CSOOPTOA 

1 24 9  
500 

96 
1 38 

2 2 5  
2 9 8  

6 3  

5 0 0  

2 5 0  

10005 

7 9 . 2 7  

TOUMBF 
CKANGFUG 

C H I FHSAU 
CNPPLARA 

CABCH I N  
WATERCON 
CORIAN 

BANANA 

CSAGOSAI 

g 

5 1 00 RICEGLUS 

604 ROAS TBF 
1 009 CMOGMAI 

1 3 1 6 TOUMBF 
600 CKANGFUG 

40 FERMSAU 
55 CNPPLARA 

8 8 9  CABCH I N  
308 EGGPLANT 

7 5  BCORKLF 

6 2 0  BANANA 

2 5 0  CSAGOBD 

1 08 6 6  

7 7 . 8 7 

CNPPLARA 
BCORKLF 
CKLOYTOD 
LEADTREE 
CKANGPA 
NPEERFH 
WATERFER 
CMOGMAI 
CS AGO BD 

c Cowpea and f e rmented f i sh ho t sauce 
� Cork wood l ea f ,  b o i l ed 
& Fried banana coated w i t h  cowpea ba t te r  
• Lead tree l e a f  
• Cowpea curry 
• Fermen ted f i sh hot sauce 
• Wa t e r  f e rn 
= S t eamed cowpea and bamboo shoo t 
• Cowpea and sa go pud d in g 

g 

5 1 00 

684 
350 

1 2 50 
600 

30 
55 

3 2 0  
5 7 6  
4 1 9  

9 3 8  

6 8 5  

1 1 007 

7 7 . 6 3 

w � \.0 



Tab l e  1 1.9 Sol u t i o n  o f  Tri a l  Runs of M i xed I n teger Progranmi ng for DAY 1 - 5  Menu P l an n i ng on "Survey" Pa ttern : Nutri ent Content 

A. ONE OR SEVERAL RUNS FOR EACH MENU UNT I L  B .  ONE STEP RUNN ING FOR EACH MENU W I TH 
F I NAL OPT I MAL SOLUTION OBTA I N E D  MOD I F I ER ZALPHA=20 ; ZJUST=7 

Nutri e n t  DAY l - 2  DAY 3 DAY 4 DAY 5 DAY 1 - 2  DAY 3 DAY 4 DAY 5 

Energy ( kca l )  18776 18686 183 1 7  18002 19324 17951 18578 1 9 1 1 9  
Protei n ( g )  469 . 4  52 5 . 7  508 . 9  450 . 0  483 . 1  489 . 9  5 1 7 . 7  520 . 8  
Fat ( g )  375 . 5  37 3 . 7  366 . 3  360 . 0  386 . 5  359 . 0  3 7 1 . 5  382 . 4  
D i e tary f i b re ( g )  225 . 8  242 . 0  242 . 0  2 19 . 7  243 . 0  243 . 0  242 . 4  2 2 1 . 2  
Ca l c i um ( mg )  4436 3400 3400 3400 5038 3400 3416  3400 
Phosphorus ( mg )  1 1090 8500 8443 7 558 1 1923 7870 854 1 8 188 
I ron (mg )  234 . 4  154 . 0  1 29 . 4  242 . 0  2 56 . 9  1 52 . 6  128 . 7 2 3 5 . 3  
V i tami n A ( IU )  54600 54600 4600 54600 54600 54600 54600 54600 
Th i am i ne ( mg )  7 . 62 7 . 47 7 . 32 7 . 20 8 . 16 7 . 18 7 . 43 7 . 64 
Ri bofl avi n ( mg )  10 . 33 10 . 29 10 . 07 9 . 90 1 0 . 62 9 . 87 1 0 . 2 1  1 0 . 51 
N i a c i ne ( m{ ) 1 5 . 33 1 24 . 36 1 2 1 . 54 1 5 1 . 7 7 160 . 23 1 70 . 05 1 2 2 . 6 1  1 26 . 19 
V i tam i n  C mg ) 529 568 905 300 425 1065 9 1 5  3 6 2  
V i tami n B6 ( mg )  3 2 . 02 36 . 00 34 . 73 34 . 82 3 3 . 85 33 . 64 3 5 . 4 1  37 . 96 
V i tami n B 1 2  ( mg )  42 . 38 23 . 95 20 . 35 18 . 76 4 1 . 6 1  2 3 . 15  2 1 . 06 2 1 . 32 
Pantothen i c  Ac i d  ( mg )  70 . 09 65 . 52 6 5 . 83 74 . 9 1  70 . 78 75 . 16 66 . 20 6 7 . 05 w 
Fol i c  a c i d  ( u g )  1 702 . 6  2679 . 8  2931 . 3  1 7 40 . 4  1 4 72 . 9  2067 . 7  2928 . 8  2 1 1 7 . 9  V1 
I s o l eu c i ne ( mg )  22350 24981 23479 207 4 1  24036 22600 24 109 25675 0 
Leu c i ne (mg )  43370 48659 45808 4 1 0 1 2  45307 444 6 1  46 796 4 9 1 8 7  
Lys i ne ( mg )  33073 26587 24256 2 1 760 35443 2 1 557 25210 33860 
Meth i on i ne ( mg )  9 1 96 9020 8149 7 184 9735 8544 8356 903 1 
Cys tei n ( mg )  7 102 7882 7 180 603 1 7 350 6973 7 50 1  7 748 
Pheny l a l an i ne ( mg )  23089 24592 2 2 3 1 0  20403 24576 22056 22910 2 4 1 9 1  
Tyros i ne ( mg )  16275 1 5 7 79 14475 12614 1 7 587 14447 14846 1 5 548 
Threoni ne ( m{ ) 2 1392 2 1 7 36 19810 181 48 22734 20258 20350 2 1 357 
Tryp tophane mg ) 1 1 766 1 1 290 10036 9285 12478 10019 10323 1 04 1 1  
Va l i ne ( mg )  30127  3 1 5 5 1  29021 2 7063 3 19 1 9  28704 29738 3 1 6 1 4  
Pro te i n  c a l or i e  ra t i o ( � )  1 0  1 1 . 25 1 1 . 1 1 1 0  10 10 . 9  1 1 . 1  10 . 9  
Fat/ c a l o r i e s  ( % )  18 18 18 18 18 18 18 18 
Phos phorus/ca l c i um ra t i o  2 . 50 2 . 50 2 . 48 2 . 22 2 . 36 2 . 3 1 2 . 5  2 . 4  
Th i ami ne/cal or i e  ( mg/ 100 k c a l ) . 0004 . 0004 . 0004 . 0004 . 0004 . 0004 . 0004 . 0004 
R i bofl a v i n/ ca l or i e  ( mg/ 100 k ca l ) . 00055 . 00055 . 00055 . 00055 . 00055 . 00055 . 00055 . 00055 
N i a c i n/Ca l or i e  ( mg / 1 000 k c a l ) . 0080 . 0067 . 0066 . 0084 . 0083 . 0095 . 0066 . 00666 



35 1 

A PPE NDI X 1 2 :  I N TRODU C TI ON M ETHOD IDE AS FROM B R A I NSTORM ING 

AWARENESS STA GE 

1 .  Rad io  

Th e Introd uc tion i n fo rm at ion on the d ev el o pe d  men u ,  of  how it  wi l l  
so lve th e i r  nut r i t ion pr o b l em s  or o f  ho w i t  wi l l  be bene fi c i al to them , 
coul d  be broad c a st from the loc al broad c a s t i ng s tation on programmes 
s uch as " the dai 1 y news programme for the local " . Th i s  pr ogramme i s  
th e po pu l ar pr o g r amme and i s  on a i r  about three t im e s  a d a y :  morn i ng , 
m idd ay and in the even i n g . It i s  recomm end ed that the ad vantag e o f  
t h i s  tec hn i que sho ul d b e  to u se  the short m e s sage , frequentl y repe a ted 
i n  the m i d st o f ,  a nd bet we en the h i g hl y  po pul ar en terta i nm ent prog ramme 
wi th a l a rge aud i e n ce . 

2 .  Gr oup Di se ussion 

Di scuss ion- d ec i s i o n  method has  been u se d  to st imul ate peopl e to 
t r y new food s .  I t  is  the fir st step in certai n s i tuat ion s to get 
peopl e to recog n i se thei r  own nut r i t ional  pr ob l em s  and to prov id e the 
s timul at ion need ed to se e k  S0 l ut i o n s  to such pr oblem s . 

Wi th th i s  m ethod a group o f  peopl e coul d b e  form ed , e . g .  from 
s c hool teac he r s , hom e e conom i c s teac he r s , heal th ed uc ato r , v i l l age head 
m an and o ther pe opl e o f  a c hi ev em ent in the vil l ag e . It re qui r e s  a 
l eader wh o i s  com pe ten t i n  the d i sc us s i o n  l ead ing  to d ec i s i on 
c once rn i ng the men u .  

3 . Po sters 

Po ster carryi ng a me ssage and sho wi ng menu  fo r t he wh0 l e  we ek 
e i ther in word or in pi c ture co ul d be put a t  d i ffe rent pl ac e s  in the 
v i l l ag e , e .g .  i n  heal th centr e , in sc ho o l , i n  m eet i ng pl ace or a t  the 
powe r po l e  at the entr a n c e  of the v i l l ag e . Th e v i l l ag e r s  wi l l  see and 
l earn and becom e a ware o f  the i n fo rm at i o n  g i ven . 

4 . Pe r son O:>n t ac t Hom e 

Th i s  m e thod i s  n0rm al l y  u sed b y  the v i l l ager . Me ssage s preaci s 
throug ho ut th e v i l l ag e by a commun ic a to r . The c0mmun ic ator wi l l  g0 
around the vil l a ge and c a n  reac h e a c h  hom e . He wo ul d be a pe r s0n wh r)m 
the v i l l agers know we l l ,  c oul d be a pe r so n  l i v i ng i n  the v i l l age or the 
o ut s i d e  pe rson . 

5 .  Pe r s0n Contact Food Sho p 

Sim i l ar to ( 4 ) the c0mmun i c ator co ul d d el i v er the mes sage to onl y 
t he food sho p i n  the v il l ag e . Th e food sho p coul d  be the sm al l v i l l ag e  
g roce r y  or  the nood l e  sho p o r  the co ffee sho p .  Th i s  coul d b e  the pl ac e 
for me s s a g e  d i s tr i b ut io n  a s  the o wn er o f  the sho p can spr ead the news 
to the c u stomer . 

6 .  Ca sse t t e  Ta pe 

Ca sse t t e  tape i s  another po ss ib i l i t y  fo r prov id ing  i n fo rm ation  a t  
the vil l ag e .  Th e casse t te tape s ys t em wo ul d b e  id eal to b e  u sed r a ther 
than the broad c a s t i ng s ys tem as the me s s a g e  can b e  spec i f i c al l y 
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d irec ted t o  the v i l lag e  c ho sen . I t  al so c a n  b e  repe ated m a n y  t im e s  
wh ile t h e  r ad io fa i l s  t o  d o  so .  A k e y pe r son coul d b r i ng the casse t t e  
w i th the a ux il i a r y  spe a ke r to i ncrease the v ol ume t o  the v il l ag e 
m eeti ng p l ace or to the food sho p .  Casse t t e  tape wi th i n fo rmation 
about th e m enu tog ether wi th the enterta i n i ng pr ogramme could be l ent 
to the ho u sewi fe to be heard at hom e . 

7 . 3-lop Di spl a y  

A d i spl a y  l i ke i n formation o n  nutr i t ion pr ob l em , n utr i t ion 
e d uc at i o n , a cowpea se ed and som e of the cowpe a d i she s and the 7 -day  
m enus a t  the fo od shop c o u l d  attr a c t  the awa rene ss of the v i l l ager s .  

8 . Food for Mo n k  

Each d a y  the v il l ag er s  offe r food t o  the mon ks . The y  usua l l y  
o ffe r the best food the y h a v e .  On Bud ha d a y  wh i c h  i s  ev er y 7 days most 
o f  the v i l lag e r s  wil l  go to offe r food to the mon ks i n  the tem pl e and 
l i sten to the rel i g ious praye r  g i v en by the mon ks . To a t tract 
a warene ss from the vil l ager s ,  d i she s in menu could be o ffe red to the 
monk at thi s tim e with the i n form a t ion . 

g .  Te a c h i ng He al th to School Ch i l d ren 

Teachi ng the teacher and sc hool chi l d ren a t  eac h school i n  the 
v illage  about the bas i c  n utrition , the ne ed for food , t he good heal th 
a nd the b a l anced m eal - the men u . Show them a picture o f  the men u . 
When the c hildren come hom e  the y wi l l  tel l their  pa rents about the 
menu . 

INTE REST STA GE 

1 .  Te l ev i sion 

Te l ev i s ion i s  a good dev ice fo r i n c l ud i ng the v i sua l effe c t  but i t  
i s  usua l l y  restr i c ted to on l y  the v i l lages that the elec tr ic ity  h a s  
r eached . 

2 .  Film s , Film str i ps and Sl id e s  

Th i s  co ul d be sub stituted for the Tel ev i s ion and the v i l l age that 
the el ec tr i c i t y  has not r e ached as i t  coul d be sho wn by the mob i l e 
a ud iov i sual un i t . It i s  al so che a pe r  than using T . V .  t im e . 

3 .  Gr o u p  Di se u ssion - Dec i s i o n  Me thod 

D i scuss ion 
tr y new food s , 
problem s and to 
s uch pr o b l em s .  

- dec i s ion method h a s  been u se d  to stimul ate pe opl e to 
to get pe o pl e  to r ecogni se the i r  o wn nut r i t ional  

pr ov id e  the  stim ul ation need ed to  seek so l ut ion s to 

4 .  Pi c tur e o f  Me n u  and Di sh 

Co lour pho tographs o f  d i she s or a comb i n a t ion of d i she s i nto a 
m enu fo r one day m a y  i nter e st the v il lager s .  
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5 .  Food Pa rty  

Di she s as  i n  menu is  pr e pa red and the v i l l ager s are i nv i ted to 
j oin . The vil l ag er s  c a n  see and t a ste . Th i s  sho ul d  be best to hav e a t  
the v i l l age head man' s ho use and a t  the e v en i ng meal . Wom en sho u l d  be 
encour a g ed to com e and j o i n  the pa r t y  as norm al l y  the wom en are too sh y 
to joi n i n . 

6 .  Com pe tition for Que s t ion 

On ce the con cept s  we r e  taught to the v i l l ager s . Com pe t i t ion i n  
a n swe r i ng the que st ion s i n  rel a t i on to the con cept taught coul d  b e  hel d 
wi th al l age gro ups . Th e can pe t i tion to answe r the que st ion wi l l  
create l ea rning o f  the i n fo rmat i o n . The v i l l ag e r s  sho ul d  b e  al l owed to 
pr epa re themse l v e s  befo r e  the com pe ti t ion star t s , so the y can ac qui r e  
more i n fo rmat ion . Al l pa rtic i pa n t s  as we l l  a s  the wi tne s se s  sho ul d be 
r e wa rd ed . Th i s  m ethod wi l l  hel p d ev el o p  l ead e r ship . 

7 . Com pe tit ion for Son g  

Com pe t i t ion wi th word s wr i tten and song compo sed about the stor y 
o f  the 7 - day menus  wi l l  hel p the v il l ager  to l earn more abo ut the m en u . 
They c a n  rem ember the food in eac h day m en u  by remembe r i ng the song . 

8 . Fam ous Pe opl e  Ta l k  

To have  fam ous pe o pl e  tal k to the v il l ager s i n  
h e l p  i n  g a ther i ng the l arge group o f  aud i e nce . 
l earn abo ut the m en u  the y  wi l l  go on tal ki ng about 
and wh a t  h e / she s a id . 

g .  Fo od i n  Ho spi tal 

the v il l ag e  wi l l  
On ce the y hear and 

the fam ous pe r son 

7 day m enus wi l l  b e  prov id ed to the pa t i e n t . The pa t i ent and the 
relat i v e  who hav e can e to v is i t  a t  the ho spi t al wi l l  see and taste the 
m enu . I f  they are wel l  and recov e r  the y wi l l  thi nk that the menu i s  
good food and pa r t  o f  maki ng them we l l . I f  they we r e  to l d  to cook the 
m enus fo r them se l ves and their fam i l y  the y wi l l  tend to do so . 

E VALUA T ION STA GE 

1 .  Pr i n ted Ma t e r i al 

A p r i nt ed mater i al or a pamphl et wi th pic tur e s  sho wi ng the d i she s 
i n  menu w i l l  hel p the l i t er a te v i l l ager s to eval ua te the i nnov at ion s .  

2 .  Coo ki ng Demonstr a t ion 

The po tenti al ad opter e spe c ial l y  the i l l i t erate g roup coul d be 
hel ped to make e v al ua t io n s  thr ough cooki ng d emon str a t ion s .  
Demon str ation s o ffer an oppor tun i t y  to ex pl ai n  i n  concrete term s the 
i d ea , a i m to tr an sfe r  and al so prov id e o pportun i t y for the v il l ag er to 
se e ,  a nd somet imes  take pa rt . There fo r e  demon stration s give an  
o ppor tun i ty for the vil l ag er s  to see , hear and do . 
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3 .  Vid eo Demon str ation 

Dem on stration s o f  coo ki ng on v id eo ta pe coul d  sav e som e troub l e  in 
c a rryi ng food r a w  mater i al s to the v il l ag e . On ce i t  i s  pr e pa r ed it can 
b e  used fo r oth e r  v illager s .  The m essage g iven to the a ud i ence in each 
v il l ag e  is the sam e .  Bu t the v i l l ager s c a n  onl y see and h ear and 
c annot take pa r t  i n  the cooki ng , e v en cannot be ab l e  to taste the 
d i she s . 

4 .  Food V e ndor Demon str at ion 

Cooki ng d emon str ation of the cowp e a  d i she s i n  the menu wi l l  be 
d emon str ated to the food vend or onl y .  Al so it i s  ho ped that the food 
v endor wi l l  spr e ad the ne ws to the v il l ager s ,  the food vend or coul d b e  
u sed as an  ear l y  ad apto r . 

5 .  Famous Peo pl e Dem on str ation 

The cooki ng dem on str a t ion i s  the same a s  in ( 2 )  but it is hoped 
that the cooki ng d emon str ation b y  the fam ous pe opl e  wi l l  attr a c t  m ore 
a t tention  from the vil l a g e r s  and the y may thi nk that the menu i s  the 
famous food and good thi ng to fo l l o w .  

T R IAL STA GE 

1 .  Cooki ng at Hom e 

Certa i n  active  v il l a g e r s  sho ul d  t r y  o ut the men u prepa r a t ion at  
home und er the s u pe rv 1 s 1 o n  of the " aid e" or  the pr oj ect sta ff , u s i ng 
their own avai l ab l e equi pm ent . Fr iend s and ne i g hbour s m a y b e  c a l l ed i n  
to obse r v e  thi s tr i a l  and pe rhaps , u se the pe r son be i ng ob se r v ed a s  a 
r e ference when l a ter the y  try the m en u  them sel v e s , thereb y m ul t i pl yi ng 
the diffe rent e ffe c t . 

2 .  Com pe tition  for Be st Di sh 

Se tti ng up a cooki ng com petition  betwe en the ho use wi v e s , or the 
cooks in the sam e v il l ag e s  and com pe t e  on the cooki ng of the sam e  ki nd 
o f  dish fo r the " be st dish" . Me n u  and rec i pe shoul d be hand ed out 
b e forehand for the can pe t i tor to tr y at hom e .  A fr i end l y  a tm osphere  
shoul d b e  mai n t a i ned - the  more pe opl e  take pa r t  i n  com pe t i t ion the  
b e tter fo r the d i f fu sion e ffe ct . Jud ge can be a group of pe o pl e  i n  the 
v illage or an out side pe r son . At the e nd of the com pe t i tion , the 
com pe t i tors wi l l  rece i v e  reward s as  we l l  as  the a ud ience . 

3 .  Com pe titio n Be twe en Vi l l ag e s  Ba sed on the Num ber o f  Ho useho l d s  

Cooki ng Di sh 

The targ e t  number of ho useho ld s  c ooki ng d i she s in eac h v i l l ag e  
c o ul d  be set . Th e v il l ag e that m ad e  thi s n umber first wi l l  rece i v e  the 
pr i ze . By com pa ri ng a record o f  e ach v i l l age at a certa i n  i nterv al 
pe riod , the hi g he st record wi l l  w i n the f i r st pr i ze .  Th i s  wi l l  
e n cour a g e  the i n creasi ng n umber of ho useho l d s  cooking d i she s .  
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4 .  Compet i t i o n  for Be st Cook 

Compe t i t i o n s  for the best cook b etween v i l l ages can al so crea t e  
i ncre a sed cooki ng of the d i she s . Th i s  co uld  b e  org an i sed so that e a c h  
v il l a g e  wil l  c ho o se the b e st coo k  a nd send h im/her to com pe te wi th 
o ther v i l l age s . The com pe t i t i o n  place c o ul d  be set u p  in the 
pr ov i n c i al bui l d ing or at the d i str i c t  o ffice to a ttrac t a l arger 
a ud ience . 

5 . Tea c h i ng Ch i l dren a t  School 

Teachi ng school chil d r en to cook the d i she s at school coul d hav e a 
m ul ti pl e e ffe c t , the chi l d ren pe r suad e the i r  pa rents at hom e to cook 
t he d i she s .  

6 .  � n s ' Me e t i ng 

Normal l y  the v il l age m en hun t  and find food for the i r  fam i l y .  Th e 
d i sh and r e c ipe o f  food cooked b y  ho usewi v e s  wi l l  depend on what food 
i ngred i e n t s  the m en fo und . And a l so whenever the re is a fe ast occ a s ion 
in  the v i l lag e ,  l ike the wedd ing cerem on y ,  the cooks are men . To 
encour ag e men at g roup m e e t i ng s  to tri al cooki ng may be another mean s 
to incre a se the n umber o f  adopto r s .  

7 .  Cooki ng in KKU Dem on stration  Vi l l ag e  

There a r e  1 0  fam i l ie s  o f  farmer s l iv i ng i n  the KKU 
fa rm .  Th i s  group of pe opl e com e fr om d i ffe rent pl aces i n  
region . By . teaching the g roup o f  peopl e ,  when the y g o  
o wn  v il l ag e ,  the y wi l l  c o o k  th i s  m enu at their hom e and 
e x anpl e  for the o thers to follow . 

d em on stration 
the Nor theast 
back to the i r  
wi l l  set a n  
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APPEND I X  1 3 :  E VA LUA TION OF I NT RODUC TION M ETHOD IDEAS 

1 3 .  A C R ITER IA AFFECTING THE EF FECTIVE N ESS OF THE " METHOD OF 
I N TRODUC TION 

Th ere are var i o u s  v ar i ab l e cr i te r i a  that need to be con sid ered i n  
se l ec t i n g  a method o f  i n troduc ing the menu  for the v il l ag er s .  The se 
a re pr e se n ted in their chr onolog ical  ord er of the ir  impor tance : 

( 1 ) The compa t ib il i t y  o f  the " m ethod"  to the ac ti v i t i e s  of the 
v il lager s .  Th i s  coul d i m prov e the e ffe c t i v eness o f  the i n for­
m at ion g i v en .  The vil l agers  are more l i ke l y  to be ex po sed to an 
i n form at ion and "method" that i s  com pa tib l e  wi th the ir  bel iefs  
and fi t i n to the v il l ag e  ac tiv i t y  s ys t em , than to  i n format ion and 
" method "  that is i n compa t ib l e wi th such bel iefs and ac tiv i t i e s . 

( 2 ) The "method"  that pr ov id e s  i n form ation to r each the target r a pid l y  
and effic i entl y d i spe r se s i n form ation . 

( 3 )  Com pl ex i t y  o f  the i n form at ion and method o f  intr od uc tion . A m or e  
compl ex method wi l l  n o t  g a i n  as  high  a l ev el of attention a s  a 
s impl e one . Th e i n form a t ion and method o f  intr od uc tion sho ul d 
sui t the ed uc at io n  l ev el o f  the v i l lager s .  

( 4 ) The " metho d "  shoul d at best be abl e  t o  eval ua te awa reness o f  an  
i d ea .  

( 5 ) Th e "method " sho ul d be ea s y  to ev al ua te . The "metho d"  sho ul d  
c over a l a rge pe r c e ntag e  o f  the v i l l ag er s  and gai n a l arge 
n umber o f  v il l ag e r s  wi th a po s i t i v e  a t t i t ud e or po sitive  
r e spon se . Even better wo uld  be  to  gai n  a l arge n um ber of  
v il lager s wi l l ing to make a comm itmen t and tr y the  men u . 

( 6 ) The "method "  and i n fo rmation shoul d g ive a reassurance of the 
i d ea ,  g i v ing the v il l ager s a fe el ing o f  c e r tainty and con fi d en ce 
i n  the me n u .  

( 7 ) Ar o u s ing the d e sire to try the m enu o r  encour ag ing the 
v il lag e r s  to hav e a desi r e  to te st the men u wh ich the y sho ul d  
t hink i s  " good t a s t i ng" . G i v e  them the bel ief o f  e n j oym e n t  and 
d e sire fo r som ethi ng " good " . 

( 8 )  Re wa rd of the info rm ation . Rewa rd on the basis  tha t  the 
v il l ager s wil l  pe rceive i t  is bene fic ial i n  the i r  own 
i ntere st . 

(9 ) Me thod that lead s itse l f to an interac tion e ffe c t , wh ich i s  the 
proce ss thr oug h wh ich ind i v id ua l s who have ad opted an innov a­
t ion , i n fl uence tho se who hav e not yet ad o pted . 

( 1 0 )  A r o using the intr od uc tion o f  a fa v ourab l e  setting for the 
v il l ag er s  who are wi l l i ng to taste the food in the men u .  

( 1 1 )  The "method"  tha t  ov ercom e s  the he si tation s and shyn e ss o f  the 
v illager s to pa r t i c ip3 t e  in thi s  i n tr od uc t ion . 

( 1 2 ) The "method" that sho ul d g i v e  an e x ac tn e s s  o f  the i n format ion 
tr ansfe r . 

( 1 3 )  Cr ed ib il i t y  o f  the i n fo rmat ion and so urce o f  i n fo rmat ion that are 
h ighl y c red ib l e , a re l i ke l y  to motiv a t e  and pe r suade more o f  the 
v il lag er s .  

( 1 4 )  Th e v il l ag e r s  wi l l  l earn and r emem ber inform ation that has a g reat 
e ffecti v e  val ue to them m uch m ore than the y wi l l  l earn and 
r emember i n form at ion to wh ich the y are em o tional l y  neut r a l . 

( 1 5 ) T h e  vil l ag er s  tend to be m or e  eas i l y m oti v a ted and pe r suad ed b y  a 
commun i c ator the y perce i v e  as  b e i ng sim i l ar to them se l v e s , than 
by a commun ic a to r  who se em s d i s sim il a r . 
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( 1 6) T h e  more tr ustwo r thy and e x pert the commun i c ator i s  perce i v ed to 
be by the v il l ag e r s or the higher pr est i g e  commun i c ator has , the 
more l i ke l y  he wi l l  be ab l e  to mot i v ate and pe r suad e the v i l l ag er s  
to agree wi th thi s i n fo rm at ion . 

( 1 7 ) Ce r ta i n  pe r sonal i t y  cha r ac ter i s t ic s and phys ical aspe c ts o f  thi s 
commun i c ator may  interac t wi th more obj ec tive  cha racte r i s tic s to 
e i ther increase or d ecrea se the chang e o f  the vil l ag er s  being 
motiv ated and pe r suaded b y  the i n fo rmat io n . Th i s  m ay arouse 
a nti- se ntiment . 

( 1 8 )  The " m ethod"  shoul d ov ercom e negat i v e  atti t ud es to wa rd s tr yi ng 
a new m e n u  due to un fam i l i arity  o f  thi s i n format ion . In forma­
t ion that is fam i l iar  to the v il l agers  and has high i ntere st 
v al t.E  fo r them i s  m ore e ffe c t iv e . 

( 1 9 ) The " method"  sho ul d giv e the v il l ag e r s  an  oppor tun i t y  to take 
pa rt ,  i n v olve and prov id e criter i a  for ma ki ng the d ec i sion . 

( 2 0)  The  "metho d "  that g i ves a non direc t i v e  m oti v ation al lows the 
v illag e r s  to fe e l  that the i d eas ex pressed by the commun ic ator 
a re hi s o wn .  Th i s  attem pts  to el im ina t e  ego-defe n se mechan i sm s  
t hat can d e stroy the e ffe c t i v eness  o f  the commun i c a tion . 

( 2 1 )  I f  the i n fo rmat ion  i s  pi c to r i al l y pre se nt ed , i t  i s  better 
r emember ed than i f  the v i l l ager s read the v erbal coun terpa r t . 

(22)  The more the "method" is r e pe a ted the mor e the vil l ag er s  take 
i n  the in format io n . Re pe t i tion wi th a s l ight v ar i at ion i n  the 
i n form at ion or d i str ib uted inform ation , a re more e ffe c t i v e  in 
c a us i ng the vil l ager s  to l earn the messa g e than no r e pe t i t i o n  
o f  the in format io n . Ov er a period o f  t im e the v i l l ag er s '  
r e tention o f  thi s  i n form at ion wi l l  d ecre a se . 

( 2 3 )  The "metho d "  sho ul d  giv e e a se of c l a r i ty o f  i nter pr etation . 
The in fo rmation sho ul d  be avoid ed whic h wo uld l end itse l f 
i n to mul t i ple i n t e r pr e t a t ion by the vil l ag er s . 

( 2 4 ) The greater the con si sten c y ,  the more it fi t s  into a pa ttern 
o f  v i l l ag e  l i fe , the gre a ter the chance that the entire i n for­
mation wi l l  be pe rceiv ed by the v i l l ager s ,  as the commun c iator 
d e sired . 

( 2 5 ) "Me thod" that g i v e s  i n ten si t y  o f  the i n fo rmat ion ( streng th and 
empha s i se )  wi l l  be mor e l i kel y a t tend ed by the v i l lager s .  

( 2 6 )  The  "metho d"  that g i ves i n fo rmat ion wh i c h  con si sts o f  sev eral 
el ements or im po r tant po i n ts , wi l l  incre a se the v i l l ager s '  
e ffectiv ene ss o f  l earn i ng when the y are sho wn  i t  r e pe ated l y .  
W i th a n  i n creased d i spl a y v il l ager s wi l l  attend to more c ue s  
a nd the y  wi l l  lea rn the i n fo rmation more com pl ete !  y .  

( 2 7)  The  vil l ag er s  are m ore l i ke l y  to l earn i n fo rm ation that 
r e info r c e s  the i r  ex ist i ng bel iefs and a t t i t ud es than tho se 
wh ich d i spute the i r  bel i e fs and attitud e s . 

( 2 8 )  Com petit ion s of the "method "  wi th the v i l l ag e  sur r o und ing s .  
The "method" sho u l d  stand out con fl ic ti ng l y  wi th the 
s urro un d ings in o rd er to g ai n  mor e a warene s s . 

( 2 9)  The  "metho d"  sho u l d  hav e l e ss con fl ic t wi th the ex i sting 
programme in the v il l ag e . 

( 3 0 )  I f  the "method" i s  too for ce ful the v il l ager s wi l l  g i v e  a 
negat i v e  reac t io n . 
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1 3 . B  CRITE R IA SCALING 

1 .  The number o f  v i l l ager s  reached to tal scor i ng 2 0  

I t  i s  a qua nt i ta t i v e  c r i terion - ho w m an y  pe opl e o r  how m an y  
house ho l d s  are r e ached o n e  or mor e t im e s  ( reac h means e x  po sing , 
hearing , seei ng , i nvol v e  or pa r t i c i pate e i ther d ir ectl y fr om the m ed ia 
or fr om " �rd o f  m outh" )  . 
Ve r y  Go od The oppor tun i t y  that the m ed i a reache s  60-8 0 pe rcent 

of the popu l a t ion i n  the vil l ag e .  
Good reach 4 0 -5 9  pe rcent . 
A v erag e reac h 30-3 9 pe rcent . 
Poor reach 1 0 -2 9 pe rcent . 
Ve r y  Po or reach 0-9 pe rcent . 

NOTE : Fr om sur v e y  d ata o f  1 0  v i l l ages  i n  1 978 , 1 7  pe rcent o f  the 
po pul at i on are c h i l d ren ag ed 0-5 y e a r s  o l d . Th e r e fore yo u can sa y that 
about 80 percent of the - po pul ation in the v il l ag e  are the aim for thi s  
c ampa i g n , 3 pe r c ent are i l l iter ate , 2 percent are peopl e who can read 
but not wr i te . 

2 .  Co st o f  u s i ng pa r t i c ul ar med ia  to tal scor e 1 5  

It i s  al so a qua n t i ta t i v e  criter ion . 

Very g ood e s t imate th at it sho ul d  b e  l e ss than 5 00 bahts pe r 1 0 00 
pe opl e reac hed . 

Good 1 000 bah t s  per 1 0 00 pe opl e reac hed . 
A v erag e 3000 b ahts pe r 1 000 pe o pl e  reac hed . 
Poor 5000 bahts pe r 1 000 pe opl e reached . 
Very Po or 1 0000 bahts pe r 1 0 00 pe opl e reached . 

NOTE : In 1 0  vil l ag e s  av erage ab out 1 80 ho u seho l d s/vi l l ag e  about 1 000 
v il l ag e r s/ v i l l ag e .  

3 .  Com pa tab i l i t y  o f  the med i a  and the mes sag e d el iver y b y  the 
m ed ia to the vil l ag e  sys t em to tal score 1 5  

I t  i s  a qua l itat i v e  cri ter ion . De f i ned a s  the d eg ree the m ed i a  
and the messa g e  i s  com pa t ib le t o  the bel i e fs and atti tud e s  o f  the 
v il lager s ,  com pa t ib l e  to the v i l l age a c t i v it i e s  ( conv en i ent f i t  to 
v il l a g e  l ife ) , compa t i b l e  to the bac kg round and knowl ed ge o f  the 
v il l a g e  and to the vil l ag e  l i fe s t yl e .  

Very g ood 

Good 

De fi ned a s  the deg ree tha t  the med ia and me ssage 
we re prese nted in the p l easa n t  wa y and fitted v e r y 
w el l  into the v i l l age l i fe styl e .  The v ie ws of the 
m e ssage a r e  al so i n  agre ement wi th the bel i e fs and 
a ttitud e s  of the v i l lager s .  The m essag e s  are ver y 
s impl e  and i n  the v i l l ag e r s '  own l ang ua g e . The m ed ia 
a nd me ssage are ver y c om pa t i b l e  to the v i l l ag e  
a c tiv i t i e s . 
D e fined a s  the d eg ree tha t  the m ed ia  and message are 
c om patib l e  to the v il lage ac tiv i t i e s .  The y  ·are 
prese n ted i n  the s impl e a nd easy wa y that the 
v il lager s can und er stand ea sil y and the i r  o pi nion c a n  
s uppor t  the view o f  the m ed i a .  



Aver ag e  

Poor 

Very Po or 
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De fi ned a s  the degree that the m essage or  med i a  were 
mod e r a tel y c om pa tib l e  to the v i l l ag e  e v ery d a y 1 ife 
ac tiv i t i e s .  And the v il l ag er s  can suppo r t  the v i e w  
o f  the m e s sage . 
De fi ned as  the d egree that the message or med ia i s  
n o t  qui t e  ag reeab l e  with the v il l ag er ' s bel ie f and 
a tt i tud e s . The m e ssages we re pr e se nted in  the 
u n pl ea s a n t  and s l ightl y c ompl icated wa y .  The 
v il l ag er s  are a wa re of the messa g e , b ut the y m a y  
n o t  clea r l y  und er stand the m essag e .  
De fi ned a s  the deg ree that the message or med i a 
di sag ree wi th the bel i e f and a t t i tud e s  o f  the 
v il l ager s .  The y  were pre sented i n  the fo rce ful 
wa y or i n  the ver y compl ic ated wa y so that , the 
v il lag er s may n o t  agree wi th the m essage or  may n o t  
underst and the mes sage . 

4 .  At trac t At tention total score 1 5  

It i s  a qua n t i tat i v e criter io n . De fi ne a s  an oppor tun i t y  o f  the med i a 
or messag e to at t r ac t  the v il l ag er ' s  i nd i v id ual  sen se i n  ord er to 
a ttend to the messa g e .  

Ver y  Good 

G ood 

Average 

Poor 

Very Po or 

The med i a and message that attr a c t  and ho l d  attention 
to most  of the v il l ag e r s (- 80 percent o f  the po pul a­
t ion)  or i ncrea s i ng the a t tention o f  the a ud ience to 
the max im llll num ber of po pul at ion . Ca use the v il l agers 
to be a wa r e  and arouse interest i n  the messag e .  
U sual l y ,  the m ed i a  or m e s sage i s  the hi gh e nter t a i n­
m ent v al ue type or  l arg e i l l ust r a t ion , s ho wi ng ac t ion ; 
colour fu l , wh i c h  wi l l  g i v e  a better pe r formance and 
ab il i t y  to get who l e  att e n t ion than other med ia 
as messa g e .  
The med i a  and message that attrac t good attention 
of the v il l ag er ( - 60 pe rcent of the po pu l ation who 
h a s  been e x pose d  to the m e s sage) . It sho ul d cause 
the vil l ag er to become a wa re and b ecome i nterested 
i n  the m e s s ag e .  

- The m ed ia and messa g e  that attract  mod erate a t ten­
tion o f  the v i l l ager s . About 5 0  pe rcen t  o f  the 
po pul at i o n  W'lo h a s  been ex  po sed to the message 
sho ul d  b e  aware and inter e sted in the messag e .  
The m ed i a and m e s sage that attr acts  l e s s  a t tention 
of the v il l ag er s .  About 30 pe rcent  of the po pul a­
t ion mo h a s  been e x  po sed to the message becam e  
a ware and i nte r e s t ed in t h e  messag e .  

- The  m Erl i a  and message  tha t  a t tract the atten tion 
of  fe w v il l ag er s  who has  been e x po sed to  the m e s sag e . 

5 . Re a s sur ing total score 1 5  

I t  i s  a qua l i tati v e  criteri on , the d eg re e  o f  m ed i a  a nd me ssage 
g ive a fe el ing of certa i n t y ,  con fi d ence , t r ustwo r thy and rea ssur ance to 
the v i l l ag er s . The med i a and message sho uld be i n  a pe r sua s i v e  wa y 
that the v il lager s wil l  g a i n  the im pre s s i o n  o f  somethi ng bene fic i al to 
them . 



Very g ood 

Good 

A verage 

Po or 

Very Poor 
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The d egree that m ed i a  and message giv e al l o f  the 
vil l agers that hav e b een ex po sed to the messag e  a 
feeling o f  abso l utel y c e r ta i nt y . 
The d eg re e  that m ed i a  and message give al l 
o f  the v il l ager s  who hav e been ex po sed to the 
m e ssag e a feel ing o f  cer ta i nt y .  
Th e d egree that med i a  and message giv e almost al l o f  
the v i l l ager s who hav e been ex po sed to the 
m e ssag e  some fe e l i ng of r e a ssur a n c e  and cer ta i nty , 
b y g iv ing about 5 0  pe rcent of the vil l ag e r s  who have 
b een ex po sed to the messa g e  a fe e l ing of ab so l utel y 
c e rtai n t y . 
The degree o f  med i a  and message that g iv e  som e 
rea ssur i ng to the v i l lager s who have been e x po sed 
to the mes sage or g ive a fe w v il l ager s who hav e been 
e x p:>sed to the m e s sage a fe el ing of certa i n t y .  
The deg re e  of med i a  and message that give a poor 
rea s surance  to the v i l l ager s who have b een ex po sed 
to the m e s sage . 

6 .  Pa rtic i pa t i ng to tal scor i ng 1 0  

It  i s  a q ual i t a t i v e  cr i t e r ion . The d eg re e  that m ed ia and message 
g ive the v il l ag e r s  an  o pportun i t y to take acti v e  pa rtic i pa t ion i n  the 
pr ogramm e ,  e . g .  get the v il l ag er s  to r e pe a t  ( re cal l )  the message , to 
c ontest , to taste , to ex am i ne and a rousi ng the d esire to tr y .  

Very g ood 

Good 

A verage 

Poor 

Ve r y  Poor 

The media and messa g e  that get al l the v il l ag er s  who 
were ex p:> sed to the me ssag e a chance to i nv ol v e  or 
pa rtic i pa te in the prog ram me or to get most of the 
v i l l ag e r s  who we r e  ex po sed to the message i nv ol v ed 
i n  watc h i n g  the cooki ng o f  the food , so th at the y 
c an hea r , see , t a ste and to uch . 
The m ed i a  and message that get al l of  the v il l ag e r s  
who \.e re e x p:>sed t o  the m e s sage a chance t o  d i sc uss 
se e and ta ste the fo od . 
Th e m ed ia and m essa g e  that gets all  o f  the v i l l ag er s  
who we r e  ex po sed to the messa g e  a chance to recal l 
o r  repe a t  the me ssa g e . 
The m ed i a and mes sage th at get a fe w v i l l agers who 
we r e  ex po sed to the messag e  a chance to pa r t i c i pa te 
e . g .  i n  seeing , r ecal l i ng a cooki ng or taste of 
the food . 
The m ed ia and message that g iv es the v i l l ag e r s  no 
chan c e  to pa r ti c i pa t e  or littl e chan ce to pa r t i c i ate . 

7 . St r e ng th o f  In form at ion total scoring 1 0 

It i s  a qual itat i v e  cri ter ion . The d eg ree wh i c h  m ed i a and me ssage 
g ive a s tr eng th of info r m ation or " impac t" of i n format ion to attract 
a ttention  to ho l d  that a t tention to arouse inte r e st and to d ev el o p  
i ntere st and arouse a d e s i r e  to tr y the men u .  Th e  i n formation tha t 
g ives a g ood str e n g th sho ul d  b e  short and mean i ng ful ; s ho ul d b e  
a c c tr a t e  and easy  t o  com pr ehend a n d  conv i n c i ng . The im po r tant po i nt o f  
the message sho ul d be em pha si sed a n d  repea ted . Suc h  i n fo rmation wi l l  
make the v il l ag e r s  rem em ber longer . 



Ve r y  g ood 

Good 
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The d eg re e  that the m ed i � giv e a s treng th of i n fo rm a­
tion i n  suc h a way that  attr a c t s  a tten t ion fr om al l 
the vil l ag ers to whom the m ed ia h a s  been ex po sed and 
a r ouse in t hem a d e s i r e  to cook the men u .  
The d eg ree tha t  the med i a  g iv e s  a streng th o f  i n fo rm a­
t i on tha t a t tracts a t tention to a larg e n um ber o f  
t h e  v i l l a g ers to whom the m ed ia has  been ex posed . 
A l l  of them are i n terested i n  the menu and some 
have a d e s i re to cook the m en u .  
The d egree that the m ed ia g i v e  a strengh o f  i n forma­
t ion that gai n s  the a wa reness fr om a m od erate n um ber 
o f  vil l ag er s  to whom the m ed ia ha s been ex po sed to . 
The y c an r emem ber the me s sage for some t im e  and 
a nd som e a re i ntere sted i n  the m e ssag e .  
The d eg re e  that the m ed i a  giv e s  a strength o f  i n fo r­
mation , g ains  an a wareness fr om some o f  the v i l l ag er s  
a nd onl y  a few v i l l ager s can rem em ber the messag e .  
The degree  that the m ed ia g i v es a str e ng th o f  
information that most o f  the v i l l ager s , to whom the 
media h a s  been ex po sed to , c ann o t  remember the 
messag e .  
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A PPE ND I X  1 4 :  DE SCR I PT I ON OF INTRODUC TION METHODS 

Rad io 

Rad io c a n  del i v er ex ac t m essag e s  at a fa ster rate and c an r each 
further i n to the commun i t y  ev en to the rem ote area s .  The m essag e to 
c r eate a wa rene s s  o f  the m a l nutr i t ion pr ob l em s  wh i c h  ex i st and to i n fo rm 
about the men u  d ev elope d  b y  the pr oj ec t wo ul d be broad cast thr o ugh 
l ocal br oad cas t i ng sta t i o n . 

Th e a:i apt ion  of the reach- and- fr e que n c y  tec hn qi ue o f  ad verti s i ng 
s hould b e  u sed . That i s  the message  sho ul d  be sho r t  enoug h to ho ld 
a t tention , i nt e r e sting e n ough to bear fr e quent r e pe t i t i o n  and 
fr eque n t l y r e pe a ted in t he mid st of a nd between the highl y po pu l ar 
e nter ta i nment pr ogran s wi th l arge a ud ience s ,  a nd al so com pr ehe n si v e  
e nough t o  get the idea ac r o ss ( and to ev entual l y  e ffec t  d e s i r ed changes 
in knowl ed ge , a t titud e s  and ho pe ful l y  practic e ) . The messa g e  i n  the 
f i r st we e k  coul d be like " eating cowpe a m en us wi l l  make yo ur fam il y  
heal th y ,  strong and happy" , thi s sho r t  m e ssage sho ul d be on air  for 3 
conti n uo us d a ys and al l t h e  tim e , about 2 ho ur s i nterv al . 

The me ssa g e  in the second we ek sho uld  be : 
( 1 ) What i s  n ut r i tious food ; 
( 2 ) Wh y  prote i n  i s  ver y important par t  o f  heal th d iet ; 
( 3 ) How the y sho uld eat ; 
( 4 ) Ho w the menu wi l l  be b ene fi c i al to them ; 
( 5 ) In t erv iewi ng or d i sc ussio n s  wi th the v il l ag e r s  by the po pu l ar rad io 

pe r son n e l  of ho w h i s/her famil y e at , a nd suggest her to tr y the 
menu . Dur ing th i s  we e k  the se r i e s  of prog rammes sho ul d be bui l t  u p  
one da y a n d  then another d a y . 

The fir st stage ev a l ua t ion of the e ffe c tiv ene s s  o f  r ad io 
b r oadc a s t i ng the i n form at ion is r e qui r ed on : 
( 1 )  Ho w man y  r a d io se t s  a r e  i n  the v il l ag e ; 
( 2 )  Wh a t  perce n t age o f  the vil l ag er s  m a ke up the a udi ence o f  the m ed ia ;  
( 3 )  Wh a t  are the i r  views a nd l i stening hab i ts , i . e .  wh a t  pr og rammes d o  

they l i ke , wh e n  do the y l i sten? 
The fi nal eval ua tion wi l l  be the i nterv iewi ng for :  

( 1 )  Number o f  v il lager s who ha v e  l istened to our prog r amme , a nd ho w 
o ften th e y  hear the progr amme , a n d  at wh at time ; 

( 2 ) Number of v il lager s who und er stand the pr ogramme ; 
( 3 )  The retention  of m e s sage ; 
( 4 ) The chang e o f  att i t ud e ,  r at i ng sc al e coul d be used for thi s  

m easur em ent ; 
( 5 ) Num ber o f  v il l ag er s who hav e heard of our m e s sage thr ough o ther 

channe l . 

Te l ev i sion 

Li ke r ad io , TV del i v er s  ex ac t  messages  and has a fa ster 
c a pab il i t y .  Bu t TV has m ore ad v an tag e s  than rad i o  in that the a ud ience 
c an se e a nd listen at the same t im e . 

As the TV a i r- time i s  ex pe n si v e  the message coul d be se nt as : 
( i ) a b r i e f  m e s sage for a minute or 3 0  se cond s and hav e a s po t  

pi c ture o f  the "menu" . O n  thi s  the messa g e  sho u l d b e  repe a ted 
fr eque n t l y l i ke an ord i n a r y  commercial ad verti s i ng . 
A ND 

( ii )  A:Shor t  d o cumentary film about 1 5-2 0 mi n ut e s  sta r t i ng : t he 
pr ett y g i r l  layi ng out food in the fi r st d a y  men u on the tab l e ,  
then the famil y o f  perso n s  can e and take the food , f i r st l y for 
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breakfa s t , the n  l unch , t hen dinne r . 
This  film sh:>ul d e nab l e  the ill ater a te v il l ager s  to und er stand i t  

the fi r st t ime they sa w i t  and i t  sho ul d motivate the v i l l ag er s  to 
imP"ov e their  d i e t . The f i lm sho uld be sho wn at the ev en i ng meal . I f  
po ssib l e  it sho ul d  hav e  t he pr og ramme on at the same time e v er yd a y  for 
the who l e  week . 
( i i i )  Show the rec i pe  book . Peopl e who are i n terested can get thi s 

book fr om K KU .  
The i n formation i s  re qui r ed on : 
( 1 ) how m any TV s e ts a r e  i n  the v i l l ag e ; 
( 2 ) wh a t  are the a ud ience s ;  
( 3 )  wh a t are the po pul ar pr og rammes . 

E v al ua t ion on : 
( 1 ) attitud e o f  the v i l l ag er s ; 
( 2 ) num ber of v il l ager s who hav e  heard thr ough th i s  channe l ; 
( 3 )  the incre a s i ng awa reness ; 
( 4 ) mrn ber of v il l ag er s/ ho useho lds  wa tc hi ng the TV and ho w m any t im e s  

t hey hav e seen i t ; 
( 5 ) how the y  under stand and how the y can reta i n  i n formation . 

F i lm/ F i  lmstr i p/ Sl id e  

Sho wi ng fi lm or sl ides i n  the v il l ag e  i s  a u se ful method to 
collec t l arge g r o ups o f  peopl e  in the v i l l ag e .  Films have  con t i n ui ng 
a ppe a l  i f  the y a r e  in  col o ur and i n  the l an g uage o f  the i r  r e g ion . 
Making fi lm s i s  h ighl y t echn ical  and usua l l y  an ex pe n s i v e  busine s s . 
F i lm st r  i p  and sl id e i s  ea s i er to m ake . A s hort sto ry o f  sho wi ng t ime 
about 1 5 -2 0 minutes  coul d be mad e into fi lm or film str i p  and sl id e s . 
This  sto r y  may s t art wi th the pr ob l em o f  mal nut r i t ion and show the 
c hil d r e n  who are m al no ur i shed . Show them the cowpea s ,  how to g row and 
prepa r e  for cooki ng and a l so show them the other r a w  mater i al s  that can 
e a sil y be obta i ned in the v il l ag e  for the cooki ng o f  the "menu" , s how 
them ho w to pr e pa r e  and cook the food . A s o und track o f  l ocal l ang ua g e  
c an be m ad e  to ex plai n t h e  film , film str i p  o r  sl !d e .  Th e film o r  
f i lmstr i p  o r  sl id e sho ul d b e  shown a fe w t imes i n  each v il l ag e . 

To ev al uate : 
( 1 )  K e e p  record o f  the n umber of aud ience s and n umber of repea ted 

a ud ienc e . 
( 2 ) In terv iew the v il l ag er for the i r  und er stand ing of the film or 

fi lmstr i p  or sl id e .  
( 3 ) The i ncrea s i ng awarene ss . 
( 4 )  Th e abil ity  o f  the v il l ager s to r e pe a t  the sto r y .  
( 5 )  T h e  attitud e of the v il l ag er s .  
( 6 ) Th e intention o f  the- v il lager , e i ther the y wi l l  grow c owpe a or 

c ook the m eal . 
( 7 )  Wh a t  i s  the l imitat i on i f  the y  not i n tend to do . 
( 8 )  Num ber of pe r sons who hav e not seen the film/ fi lmstr i p  or sl id e but 

heard fr om the n e i g hb o ur . 

Group Di sc uss ions  

It i s  sugge sted that g ro up d i sc ussio n s  l ead ing to d ec i s ion may  be  
one  of the best wa ys to mod i fy so c i al  behav i o ur . The use o f  g roups a s  
m edia fo r prod uc i ng inc r e a sed e ffic ien c y  i s  bei ng accepted i n  the 
b usine s s  as �o.e l l  a s  in the so c ial fi el d . 

A g roup o f  vil l a g er s  o f  about 1 0  pe opl e i s  form ed . Th e g roup 
shoul d consist o f  peopl e who are i n tere sted in food , e a t i ng or cooki ng 
o r the he al th o f  pe opl e .  I t  i s  pr e fe rab l e  to hav e a local v i l l ag e r  to 
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be the g r o up lead er , to create m or e  belong ing to the group . 
To prod uc e good d i sc ussion groups and suc ce ssful m eeting , i t  need s 

to be corn fortab 1 e seati ng and d isc ussion b e  forehand wi th the group 
l eader o f  the obj ec tive of the meeting , how to cond uc t the m eeting and 
how to he l p  the m em ber s of the group , i f  n e c e ssary to achi e v e  the a im . 
The pr oj ect sta f f , i f  attend ing sho uld becom e  pa rt o f  the group . 

The fo l lo wi ng a r e  the gui d el in e s  o f  the meeti ng : 
( 1 )  An i ntrod uc tion b y  the l ead e r , star t the to pi c wi th the ph ys i c al 

f i tne ss . For h e a l thy and s trong bod y ,  n e ed good fo od . 
( 2 )  R e l ate the pr obl em to ev erybody i n  the group or to the v il l ag e  

cond it ion . D:> t h e  group s e e  any c h i l d  be i ng taug ht the e ffe c t s  
o f  U1 d  er nouri shm ent . 

( 3 )  Re que st group opi n i o n s  on wh at need s to be done . 
( 4 )  Re l ate the o pi nion s b ack to the men u and introduce the m enu to 

the gro up . 
( 5 ) Ask the group who hav e  eaten food l ike the menu ( ev er yb od y  wi l l  

s a y  the y h ave) . 
( 6 ) Prov id e  more i n formation to the group , b y  sho wi ng pic tur e s , sl id e 

or p3m ph l et .  
( 7 )  A s k  the vol un teer fr om the group who wa nt to tr y cooki ng "menu" 

at hom e . 
( 8 )  Dur ing d i sc us s i o n  sho ul d  make pe r iod ic summar y  so that e v er yone 

i s  awa re of the po int of d i sc ussion . 
( 9 )  Sho u l d  con t r o l  them on the subj ect . 

In eac h v il lage the group l ead er wi l l  be fi r stl y ,  trai ned by the 
proj ec t s t a ff and then second l y , e ach one wi l l  form a group d i sc uss ion 
wi th ano ther 1 0  v i l l ag er s  in the i r  own v i l l age . 

To eval ua te : 
( 1 )  Number of pe opl e  who vol un teer or sa id  that the y wo ul d be 

i nter e sted to tr y the men u a t  hom e . 
( 2 ) Af ter  2 we e ks record the n um ber of pe r so n s  who ac tua l l y  d id the 

c ooki ng . 
( 3 ) Number o f  v il l ag er s  who hav e heard from the pe r so n  attend ing the 

m eeting . 

Pe r son to Per so n  

Pe r so n to pe r  so n o r  fac e  t o  fac e  commun ic ation method i s  highl y 
succe s s f u l . I t  h a s  greater pe r so nal pe r sua siv ene s s . It has g rea ter 
e ffec t i v eness in the fa c e  of re s i stance and make s t he l ater ad opt er 
a ware . This m ethod is  most impo r tant at  th e ev al ua tion and tr i al stage 
as it gai n s  "tr u s t" fr om the a ud i ence . The disad v antage o f  fac e  to 
face com m un ic a t i o n  i s  tha t  i t  i s  t i m e  con sum ing and costl y and tha t  the 
s i ze  of the p::> pul ation group wh i c h  it can reach is com pa r a t i v el y  sm al l . 
Another d i sad v antage i s  that it  i s  not the most rel i ab l e  s ys tem for 
d el iv er y of i n fo rmati on a s  the c o ntent and qua l i t y  o f  the 
c ommun i c ation , c an often v ary fr om per so n  to pe r son and it  i s  diffi c ul t  
to ex erc i se con trol  o f  the i n forma tion tran sm itted . Th e r e fo r e , i t  i s  
nece ssa r y  to tr a i n  a pe r so n  to d i s sem i n a te i n form at ion . The pe r so n  
d el iv er s  the m e s sage at  e v ery hom e - c a n  cov er more o f  the popul ation 
of the v i l l age than other method s as the m e s sage wi l l  l i ke l y  m eet e v er y  
member o f  the fam il y r a ther than a s i n g l e  perso n . Th e  pe r son wh o  
d el iver s the messag e ,  c an b e  the v il l ag e  he adman o r  a po pu l ar pe r son in  
the v il l ag e  whom the v il l ag er s  tr ust hi s or  her i n formation . 

The message coul d be l i ke : 
( 1 ) The Un iv er s i t y  has  d evel o pe d  a che a p  m en u .  The men u i s  the same 

k i nd  of food the v il l ag e r s  eat ev e r yd a y  a l read y and the y o n l y need 
to know wh ich one i s  eaten and in wh a t  qua n t i t y .  



3 65 

( 2 )  Th e y  sa i d  the y  wi l l  cane to the v i l l ag e  to sho w the v i l l ag er s 
about th i s  men u . 

More than one pe r son coul d d el iver  thi s message a nd thi s may 
create more awa r e ne ss and create more mouth to mouth commun ication 
b etwe en the vil l ag ers . To eval ua te the m ethod : 
( 1 ) As ev ery ho useho l d  wi l l  learn the m e ssag e , the record o f  the number 

o f per so n s  who hav e heard of the m e s sage has no mea n i ng . Every 
ho use ho l d  or  a sam pl e  o f  house ho l d s  coul d be interv iewe d  for the 
a b i l i t y  to repe a t  the messag e .  

( 2 )  The i nterv i e w  o f  the v il l ag e r s  of : 
( a) who wo ul d l i ke mor e i n form ation o f  the message 
( b) who wo ul d l i ke to gai n bene fi t ( of b e i ng clev er , s trong and 

heal th y )  
( c )  wh o  wo ul d l i ke to tr y t h e  men u .  

Po ster 

Po ste r s  hav e  po tent i al to i l l ustrate and to inform , s pr ead 
a nd make them we l l  kn own . Po st e r s  sui tab l e  for e x hib i t ion i n  
p l ac e s  i n  the v i l l age sho uld con t a i n  sing l e  s impl e id ea s a nd 
s houl d  b e  conv eyed thr o u g h  a pie tur e .  

i d ea s  
pub l ic 

the se 

There sho uld be a seri e s  o f  po ster s .  On e d a y ,  one po ster , a nothe r 
d a y ,  another po ster . The po ster on the fi r st day m a ybe starting wi th 
the bre a kfast , l eav e a b l ank spa c e  and sa y g uess wh at i s  com i ng nex t .  
Al S? , t here sho uld  be a fe w W')rd s und er n ea th the pi c tur e . The wo rd ing 
coul d  be " eat more l eg um e  food " , or  " eat r i ght food make you strong " . 
Then wi th the s i g n  of the pr oj ec t so peopl e wi l l  know to whom the 
po ster b e l ong s . 

The po ster sho uld  be 
the vil l agers can easi l y 
v illag e . The po ster 
under stand ing . 

put in the most pr om i nent pl ace where  most o f  
see i t  ev e r yd ay , e .g .  the e ntr ance o f  the 
sho ul d b e  pr ete sted for the v il l ag er s ' 

To ev al ua te at  the end of a certa i n  pe r iod ( a  we ek) : 
( 1 )  num ber of v i l lag e r s  who hav e seen the po ster , 
( 2 )  the und er stand ing o f  the po ster , 
( 3 )  num b er of pe r sons who hav e he a rd fr om neighbour Wlo we nt 

to see the po ster , 
( 4 ) number o f  pe r so n s  who have heard but d id not se e the po ster , 
( 5 )  the a tt itud e of the v i l lager s .  

C a ssette 

Ca sse tte is  ano the r oral m ed i a  to prov id e commun ic ation . The 
v il l ag er s can cont i nue their wo r k  and l i s ten at the sam e t im e .  It i s  
f l ex ib l e  and coul d be used consi ste ntl y d a y i n  and day o ut , t o  achi e v e  
impa c t  throug h r epe t i t i o n  and r e i n forcement , wh ich the r ad io coul d not 
g ive as  fl ex ib l y .  On l y l im i tation i s  that it could not d el i v er the 
messag e to the v i l l age r s  who wo r k  in the field . Ca s se tte has to be 
pl ayed and l i stened to onl y  wi th i n  the v i l l ag e  hom estead d i stance wi th 
the loud speake r . 

It sho ul d  be pl a ye d  thre e  t imes  a d a y ,  i n  the ear l y  m orn i ng be fore 
pe opl e go to wo r k  i n  the fi el d , i n  the e v en i ng when everyb od y  com e s  
home and d uring d a ytime for the e l d er l y  v i l lag e r s  who stay  at hom e . 

I t has b e e n  sugge sted that the con tent o f  the messa g e  sho ul d  be 
( as Gu a temal a c a se , Co l l e and Fernand e z  de Co l l e , 1 978 ) .  
( 1 ) "Dramat i za tion - to prov id e som e  " sa fe t y  c red ib il i t y" . 
( 2 )  Authority - to ad d " compe tence cred ib i l i t y" to the d r amati zation . 

A s trong c l ear a ut ho r itat i v e  so und ing voic e wa s u sed to summari ze 
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the maj or poin t s  covered i n  the d r amat i za t ion . 
( 3 )  R e i n forc em ent - I n  add ition , to summar i se ,  pl aced sho r t  announ ce­

m ent or r em ind e r  i n  se v e r a l  parts  o f  the ta pe . Ad d itional r e i n fo­
r c ement wa s pr ov id ed by i nc l ud ing occ a s ional interv iews wi th 
m ed ic a l  or othe r special i st s  o ften  kno wn to the pe o pl e  i n  the 
v i l lag e . 

(4 ) Local i zation - I n terv iew,  n o t  nec e s s a r y  rel ated to heal th and 
n ut r i t io n , � re i n clud ed to l ighten interest in the prog ramme 
a nd to g i v e  l i steners  a fe e l ing th at the con tent wa s rel ev an t 
to them and to the i r  canmun i t y .  

( 5 )  En t e r ta i nm en t - music . 
( 6 ) Que stion - ask que st ion - g iv e  m u s i c - an swe r . 
( 7 ) Br i e f  - a st arter pr oramme to pe rm i t som eone who has  a br i e f  

moment un d erstand . 
( 8 ) Sem i - se qu e n t i al flow - a r range th at pe o pl e  who hav e star ted 

l i sten i n g  anyt im e  can pi c k  up a m e s sage . 
( 9 ) In fo rmation - motiv ation - behav io ur - sam e pa ttern wa s fo l lowed 

in goi ng fr an pr og ramme to prog ramme . Tho se who m i ssed earl ier 
pr ogramme sti l l  we re ex po sed to thi s pa ttern . 

( 1 0 ) R e pe ti t i o n  - the programme sho ul d  be ab out 30 mi n utes  and r un 
for 3 w e e ks . " 
In our c ase the r ec ipe s  and the m en u  coul d be to l d  b y  thi s sys tem . 

The v i l l ag er s  wo uld r em ember them if the ywere  l i stened to ev erd a y .  
T o  ev al ua te : 
A s an pl e of v il l ag er s  could be i n terv i e wed for : 

( 1 )  Di d they hear  the casse tte and how m an y  times , 
( 2 )  Ho w the y l i ked the pr ogramme , 
( 3 )  Wl a t  i s  the be st tim e to listen , 
( 4 ) Is the message  tel l i ng the tr uth , 
( 5 )  Ca n they r e pe at the rec i pe / m enu or the messa g e , 
( 6 )  Di d they tr y the cooki ng , 
( 7 ) Had the y cooked som e of the d i she s b e fore . 

Shop Di s pl ay 

A po ster or real food coul d be se t to d i spl ay at the v il l ag e  food 
grocer y .  Thi s d i spl a y  w i l l  pr e sent the i d ea in a form that can be 
readil y g rasped and ma y i n terest v il l ager s who come to buy food fr om 
the sho p . As the r e  are onl y 2-5 food groce r y  sho ps i n  each v il l ag e , i t  
i s  better  to d i spl a y  a t  e v ery sho p i n  the v il lage to ac hi e v e  im pa c t  
throug h r epe t i t i o n  and ex pose t o  most o f  the aud ience a s  po ssib l e .  
This d i s pl ay sho uld  b e  on about 2 we eks . 

To eval ua te : 
( 1 )  A s a m pl e  o f  v il l ag er s  coul d be interv iewed for : 

( a) d id they se e the d i spl a y , 

OR 

( b) wh a t  they l ea rnt and ho w c an the y  r e pe a t  the m e s sage , 
( c) did they hav e tried • 

(2 ) Record n um ber o f  v il l ag er s  who hav e com e  to each sho p a s  u sual or 
a s the i n t ention to see the d i spl ay .  

OR 
(3 ) Ask the sho p  b uye r to interv iew the opi n ion and the att i t ud e of 

the v i l l ag er s  who hav e seen  the d i spl ay . 

Food for the fu n k  

For each d a y  o f  the we ek food a s  the menu coul d  be o ffe r ed to the 
monk i n  the mor n i ng . The v il l ag er s  coul d be inv it ed to j oin in and 



hand food to the m on k  too . 
at rom e o f  the v i l l ager s '  
we tr y to do and ac hiev e , 

To eval ua te : 
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Food coul d be cooked from the Un i v er si t y  or  
hom e s . The monk sho ul d  be  i n fo rmed o f  what 
a nd ask fo r the i r  co-ope ratio n . 

( 1 ) Du r i ng the fi r st we e k  or the week a fter that , a l l the food the 
v il lager s offe r to the mon k sho ul d  be record ed . Th e v il l ag er s  tend 
to im i t a t e  \oklat they tho ug ht i s  the good th i ng to do . 

( 2 )  Sam ple v i l l ager s and inte r v iewi ng for the a warene s s  o f  the food . 

Food Pa r ty 

Di she s as d ay one in  m en u  sho ul d  be pr e pa r ed in  l arge quant i t i e s  
e nough for ev er ybod y i n  the v i l l age to tr y .  The v il l ag e  headman and 
scrool te ache r  sho ul d  be the fi r st per so n  to inv ite to ta ste the food . 
a s  an ex ampl e  fo r the v il l ager s and appr ov e the food . Vi l l ager s m a y  b e  
a sked to bring some o f  the food , e . g .  g l utinous r ic e , v egetab l e  and 
fr ui t  to the pa r t y . Th i s  wi l l  make the v i l l ager s have the feel ing o f  
i nvol v em ent and partic i pa t ion and giv e  them the a s surance tha t noth i ng 
i s  su spi c ious . 

Food fo r day 2-7 coul d b e  repe ated in sim il ar wa y o f  an i nterval 
of 2-3 d a ys .  
To ev al ua te : 
( 1 )  Num ber o f  v il lag er s attend ing the fi r st pa r t y , 
( 2 )  Num ber o f  i ncrea s i n g  attend ing of the v il l ag er , 
( 3 )  H o w  the y l i ke the fo od in each day , 
( 4 ) Num ber o f  v il l ag er s who hav e cooked the food at hom e a fter 

attend ing the pa r t y  for the fir st time , second • • •  seven th t ime , 
( 5 ) Num ber o f  v il lag e r s  who st i l l  cooked the food after 2 -4  we eks o f  

l a st pa r t y , 
( 6 ) Num ber of v i l l ager s who coul d repe a t  the nam e s  o f  the d i she s i n  the 

m enu fo r each d a y . 

Compe t i tion Que stion 

The com pe tition  in  an swe r i ng the que stion coul d be org an i sed i n  
tWIJ wa ys . 
( 1 ) An swe r ing the que stion  rel ate to the i n formation i n  the casse t te . 

The que st ion coul d be a sked befo r ehand so the vil l agers can 
pr ep:�re them se l v e s  for the que s t i o n s  a sked d ur ing the com pe tit ion . 
The que st ions sho uld be a s ked the v il l ag er s  of wh a t  the y hav e 
1 earned and h:>w they can r e  pe a t . 

( 2 ) The que stions  tha t are a sked in  general  no t rel ated to the i n fo r­
mation they hav e  l earned b e fore , b ut to the info rm ation that i s  
going to i n form them and they wa n t  them to r emembe r . 

Th i s  com pe tition  i s  hel d  i n  the v i l l age . 
To ev al ua te : 

( 1 ) num ber of v il l ag er s attend ing , 
( 2 )  the pe r formance of an swe r i ng the que stion . 

Compet i t ion fo r Song 

Song ma y be com pe ted on the basi s of the mean i ng fu l ne ss of the 
i d ea , t he l ist o f  d ishe s i n  the men u for 7 days and for the po pul a r i t y  
o f  the so ng itse l f .  So n g  c ompe t i t ion c o ul d be hel d  i n  the v il lag e or  
compet i t ion betwe en v i l l ages . A g roup of the com pe tito r s  are org an i sed 
and we r e  hand ed the l ist of m enus . Po pu l ar peopl e are i nv i ted to j ud ge 
the com pe tition , the son g s  that gain  f i r st , second , o r  th ird pl ac e 
ma}be po pular i sed by teac hing the v il l ag er s  to si ng or pub l i sh i n  the 
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pamphl e t  or put i n  the ca s se tte . To eval ua te : 
( 1 ) n um ber i n  the com pe t i t ion , 
( 2 ) n um ber of v i l l ag er s attend i ng the com pe t i t ion , 
( 3 )  num ber of v i l l ager s who can r e pe a t  the word s of the so ng or can 

s i ng the song after  1 -2  we e ks of the compe ti t ion , 
( 4 ) num ber of v il l ager s who hav e actua l l y  cooked the d i sh i n  the song . 

Cooki ng �m on str ation 

Cooki ng d emon str a tion s coul d  be org an i sed in the s im i l ar wa y to 
the vi l l ag e  cooki ng . On l y  the cooki ng method sho ul d impr ov e the 
h ygiene and re t e n t ion o f  n utr ien t s . The i ng red ients sho ul d be se t o ut 
for i n spe c tion and the cooki ng sho uld be set  out so that the a ud ience 
s houl d b e  able to hel p a nd pa ss a r o und the i ngred i ents of the food . 
The dem on stra tor shoul d not hav e an as s i s tant for thi s m a y  g iv e  the 
imp-e s s i on that the ope r a t ion i s  too com pl icated for the m em ber s of the 
a udience to car r y  out b y  themse l v e s  at hom e .  The a ud ience coul d b e  
a l s:> asked to hel p in certainl y l ength y  o peration s .  The coo ki ng 
u tensi l s  a re in the v il l ag e r s '  styl e .  

Cooki ng d emon str a tion s coul d  b e  hel d a t  the vil l ag e  pub l ic mee t i ng 
p l ace , s c oool or a t  the hom e of v i l l age headman or school t eache r . The 
home se t t i ng ha s the ad v an tage of m aki ng the recommend ed pr ac tice seem 
fe asib l e  und er ev eryd a y  cond i t i on s .  The d emon str ato r  sho ul d be care ful 
to sel ec t the ho u se of a pe r son who i s  po pu l ar and r e spe c ted and 
whoever the v i l l ager s  a r e  l ike l y to im i t ate . 

The i n fl uence and ke y pe r son i n  the commun ity sho ul d  be i nv i ted to 
the demon strat i o n  and thi s  per so n  i s  inv i t ed to taste the fo od fi r st or 
to rel p i n  the coo k i ng . Di scussion  coul d be a l so arrang ed d ur i ng 
d emon str a t ion s .  Rec i pe o r  pam ph l et coul d be al so hand ed o ut . 
Volun t eer s m a y  b e  ab l e  to car r y  o ut the cooki ng i n  the i r  o wn  hom e . 

The ad v a n tages o f  cooki ng demon stration i s :  
( 1 )  It  n ar rows the gap between pe o pl e ' s und er stand ing and the i r  

a t ti tud e towa rd n e w  inform atio n .  Peopl e alwa ys under stand but 
s impl y d o  not ac c e pt . 

( 2 )  The a ud ience , wh i l e  the attent ion i s  hel d , b ecom e  
i n  the sub j ects . As a resu l t o f  thi s the message 
to be r e t a i ned and a fav our ab l e  o pi n ion c rea ted . 
seen and he ard make a d ee pe r  im pr e ss ion . 

to tal l y  i nv ol v ed 
i s  m ore l i ke l y  
Someth i ng both 

( 3 )  In the case o f  the a ud ience hel pi ng in the cooki ng and ta st i ng the 
food , t h e n  it a ppe a l s  to al l fi v e  sense s - sight , hear i ng , touc h ,  
smel l  and taste . Peopl e c an the n  d ec id e  fo r them se l ve s  wh e ther 
they wi l l  adopt the practice . 

To gai n the suc ce s sful re sul t ,  i t  i s  im po r tant to r ehea r se the 
pr oced ur e be fo r ehand to d ec id e o n  the m a i n points to be em phasi ze d  at 
e ach ste p .  Co o ki ng dem on strat i o n s  sho u l d be cond uc ted fo r a fe w t imes 
i n  the v i l lag e  to ensur e the assur ance and a fav our ab le a t t i t ud e  to the 
menu . 

To ev al uate : 
( 1 ) Number of a ud ience attend i ng the cooki ng d emon str ation , 
( 2 )  the i ncrea s i ng num ber of a ud i e nces at  l ater cooki ng d emon str ation s ,  
( 3 )  num ber of v i l l ag er s  v ol un teer i ng to cook a t  home , 
( 4 ) num ber of v il l ager s who hav e actua l l y  c ooked at hom e a ppr o x im atel y 

a fortn i g ht after  the demon str a t io n s ,  
( 5 )  num ber of v i l l ager s who can r e pe a t  or  r emem ber the rec i pe . 

Video Demon str ation 

Video d emonstr ation has ad van tages over l iv e  d emon str a t i on s ,  the 
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inform a t ion d i str ibuted to di f fe r ent v il l ag es i s  e x actl y the sam e . Ra w 
mater i a l  i s  sav ed and the r e  i s  the conv enience for the pr oj ec t b e i ng 
c arried o ut demon strat ion s i n  the v il lag e i n  diffe rent se a so n s .  At the 
end of the v id eo d emon str a t ion , t h e  vil l ag er coul d be a l lo wed to a sk 
the que st ions b ut they c a n not hav e  the sam pl e  to ta ste . Po pul ar pe opl e 
c an al so be inv i t ed to d em on str a t e . 

To eval ua te : 
( 1 )  num ber of v i l lager s a ttend ing the d em on str a t i on , 
( 2 )  ho w they un d er stand and ho w we l l  can they r e pe a t  the cooki ng step , 
( 3 )  n um ber o f  pe opl e who sho we d enth u s i a sm and want to cook at  hom e , 
( 4 )  n um ber o f  peopl e  who actua l l y  cook a t  hom e .  

Famous Peopl e Demon stration 

The dem on strat ion i s  carr i ed out the sam e wa y as the coo ki ng 
d emon stration . 

Co oki ng at Hom e 

When the vol un teer ho u se ho l d  or a per son who wa n t  to tr y the 
cooki n g  were fo und , the proj ec t staff wi l l  hel p the v i l l ag er s  to cook 
i n  the i r  own hom e s . Li st of  i ng red ients and cooki ng u t e n si l s  can 
f i r stl y be w:> r ked out . The v il l ag er s  sho uld cook them se l ve s  und er the 
superv i s ion of the proj ec t sta ff . If the v il l ager s are v er y  keen to 
try o ut the other menu , then  the pr oj ec t  staff wi l l  hel p them in the 
same wa y .  Som e o f  the ing red i e n t s  may b e  prov id ed for them . 

To ev al ua te : 
( 1 )  n um ber o f  v ol unteer s ,  
( 2 ) num ber of v i l l ager s  cooki n g  the men u a fter the i r  fi r st tr i al o f  

cooking a nd ho w  o ften the y have cooked the menu , 
( 3 )  the i r  att i t ud e s  and the pr ob l em s  the y encoun ter d ur i ng cooki ng 

the men u . 

Co oking Com pe t i t ion 

C ompe t i t ions se r v e  as a m ethod o f  empha s i zi ng the pr i nc i pl e  taught 
and as a m ean s of e v al ua t i o n . The basic i n g red ients we r e  prov id ed and 
the com pe tito r  m a y  bring their  o wn spi c e  or other i ngred ients the y 
l ike . Th e can pe t i t ion sho ul d be held a fe w times  i n  the v i l lage to 
ov ercom e the he s i t ation o f  the v i l l ager s to joi n i n . At the l ater 
compe t i t ion , m o r e  peopl e wil l  l i ke to be i nvolved when the y hav e h ave 
seen the first o n e  and the r eward . On ce th i s  method is  more fam i l i a r  
t o  the v i l l ager , the com pe tition  betwe e n  the v i l l ager s  c an b e  
organ i sed . 

Com pe t i t ion between  v i l l ag er s  has  an ad v antage that the v il l ager s 
i n eac h v il lag e w i l l  gro up tog ether and gain  more i nv o l v em ent i n  
practi s i ng coo ki ng , then get m or e  peopl e i nv ol v ed . 

To eval ua te : 
( 1 )  the pe r fo rmance of the can pe t i  t ion , 
( 2 ) num ber of the com pe t i to r s , 
( 3 )  num ber of a ud ienc e , 
( 4 ) num ber of v i l l ag er s  cooki n g  the best d i sh ,  
( 5 ) num ber of v i l l ager s who can r emem ber the rec i pe  or the compe t i t ion 

theme , 
(6 ) wh a t  the v il l ag e r s  l earn fr om thi s  com pe t i t ion . 
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A PE NDI X 1 5 : PR OC EDUR E OF GROUP DIS C USS ION A ND PR OGRAMMING 

Morn i ng 

Lead the group d i sc ussion wi th " what  wo ul d yo u 1 i ke to eat i f  yo u 
h ave mon e y? "  Th e an swe r may b e  fi sh , b ee f , por k , d uc k , c hic ke n , som e 
fr uits , v egetab l e s  and d e sser t s . Then we a sk " do you know wh y we l ike 
to eat the se food s? " The n  sa y ,  " bec ause our bod y n eed s them . The se 
food s  ( l i st the prote i n  food s) are  the pr ote i n  food s .  Our bod y n eed s 
them for body- bui l d ing and r e pa i r . Wh e n  a chi l d  is born h i s  bod y and 
h i s  bra i n , go on g rowi ng , i f  we want a c hi l d  to grow fast a nd heal th y 
a nd cl ev e r ,  we have  to g i v e  him pl enty o f  prote i n  food . Wh en a chi l d  
becanes a n  adul t he sto ps g rowi ng , tha t i s ,  he sto ps gett i ng tal l er and 
only g et s  heav i e r  i f  he gets ver y fat . Ad ul t doe s  not need prote i n  for 
growi ng b ut  need s it  to r e pa i r  h i s bod y a s  the d i fferent pa r t  o f  h i s  
body a r e  we ar i ng o ut a l l  the tim e . So we need pr o te i n  to make new 
c e l l s  and repa i r  the bod y" . 

Pe o pl e  who need pr otein - a sk them " who need s pr o te i n  and wh y do 
they need them? 

He a l thy ad ul ts need pr ote i n  to repa i r  the ir  bod y .  
Pregnant  women need pr otein t o  r e pa i r  and for bui l d ing the bab y  who 
i s  gro wi ng insid e them . 

- Nur sing mother s  need pr ote i n  to repa i r  and al so to make m i l k  to feed 
their growi ng ch i l d . 
Chi l d r e n  need pr o tein to repa i r  and for g rowi ng . 
Sick ad ul ts need ex tr a prote i n  to repa i r  the harm caused b y  
their fam i l ies . 
Si c k  c hildren need ex tr a prote i n  for repa i r  as  we l l  as pr oteins 
fo r growi ng . 

The rr o te i n  food s are bee f ,  por k , c hic ke n , d uc k , e gg ,  m i l k ,  f i sh 
a nd leg um e s .  Th e se fo od s ex cept l eg um e  a r e  ex pe n siv e fo od . Le g um e  i s  
a very c he a p  rr o te i n  and i s  a s  good a s  other pr otei n s ,  i t  can be used 
fo r bod y - bui l d ing and r e pa i r . In our r egion we can g row cowpe a .  
Cowpe a i s  a good pr ote i n  food and can be cooked into many d el ic io us 
d i she s ,  e .g .  l arb , kang , snac k and desse r t . 

Do yo u  know wh y we l ike to eat • • • • • ( energy food ) we eat 
b ecause o ur bod y n eed s energy a nd warm th . Our bod y need s energ y food 
for mov ing and wo r ki ng . If we r un fa st and do hea v y  wo r k  we u se u p  
more ene r g y  so w e  need pl enty o f  e n ergy fo r heavy wo rk . R i c e , sugar , 
fat are e nergy fo od s .  Do you kn o w  wh y  we eat ( fr uit and v egetab l e s) ? 
We eat ( fr ui t  and vegetab les)  because our bod y need s pr otection from 
d i se a se s . Fr ui t s  and veg etab l e s  g ive u s  v itam i n s  and mi neral s .  Fr ui t 
l ike banana and c u stard, a ppl e hav e pl en ty of v i tam in s . Green and 
ye l low v egetab l e s  l ike wa ter con v olvol u s , neem , cor i and er , cor kwood 
l eaves , s pring onion and pumpk i n  hav e a l so pl en t y  o f  v i tamins  and 
m iner al s .  Of c o ur se  we shoul d d r i n k  c l ea n  and sa fe wa te r . Wa ter i s  
al oo a n ut r ient . It  i s  v e r y  im po r tant that the fam il y s ho u l d  eat the se 
food gro u ps e v e r yd ay , then d i sc us s  wi th them ab out food that the y  g row 
i n  the i r  garden or raise at home . Then tel l them that is good ( they  
will  pr o b ab ly sa y that the y gre w thi s v eg etab le and  fr ui t , we nam ed 
some rai sed pi g a nd chi c ke n ) . Now we can sa y ,  yo u hav e g rown your own 
r ice , wh i c h  is  the energy food , fr ui t and vegetab l e s  fr om your g arden 
that is the protec tive fo od that yo u eat e v eryd a y .  How about the 
prote i n  food we n eed to eat them ever yd a y  too . Can \cle eat one of 
these , b e e f ,  por k ,  c hi c ke n , fi sh ever yd a y? It wi l l  be too ex pe n si v e  to 
eat one o f  these ev e ryd ay .  How about i f  we rai sed o ur own prote i n  
rood , i t  will  b e  a l so ex pe n sive t o  start i s  not i t ?  Ra i s i ng a cow wi l l  
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take t ime and i m po ss i b l e  to eat e v e r yd ay .  P i g  a l so takes time a nd hav e 
to buy food stuff s  and p i g l et s . C h i c ke n  a l so need s smal l chick  and 
foodstuffs . Fish n eed a pond and a smal l fr y .  Then you see g rowi ng 
l egume is the c he a pe st and qui c ke st ( 2 months to matur e ) . Yo u onl y  
n eed a l eg um e  seed which  we wi l l  g i v e  yo u cowpe a seed s .  You d o  not 
ne ed to buy a food stuff .  I t  i s  a l r e ad y i n  yo ur so il . Then this  wa y we 
c an eat protein food v ery c heap ev e r yd ay .  We eat other prote i n s  from 
l egume and suppl ement to the othe r s  prote i n  wh i c h  i s  e x pe n s i v e .  Who 
l ike to h av e  cowpea? D i scuss wi th them the probl em of not eating 
cowpea . 

Then tel l  them o f  how to grow c o wpea , a nd take them 
cowpea growing in the field , the growing proced ure wi l l  be 
by the Ag ronom y staff . V i s it the f i e l d . 

Morning Break 

to see the 
to l d  to them 

Show s l ides and pictures of pr o te i n  mal nutr ition c hi l d re n  and 
v itam in d efic i e n c y  chi l d ren and ad ul ts . Ask them hav e they s een a n yone 
l ike thi s  before a nd do they know the cause o f  it and then tel l them -
because these peo pl e  hav e not eaten e nough good food ( bod y-bui l d ing or 
protein food , the ener g y  food a nd the protective food ) . Show them 
again the photo g r a phs or s l ide of the happy and hea l thy fam i l y  ( of the 
v il l ager s )  and t e l l  them that th i s  fam i l y  has been eating good food . 
Then turn back to the pho tographs or  s l id e  o f  the mal nutr i t i on . Te l l  
them that the chi l d  wi l l  not grow u p  heal th y  and the chi l d  wi l l  not be 
c l ever and unab l e  to do we l l  at s c ho o l . If mother s  have a chi l d  who i s  
not clev er and not do ing we l l  at s c hoo l , he  wi l l  not be ab l e  t o  earn so 
much mon e y  when he is g rown up and wi l l  not be ab l e  to keep them a nd 
look after them . A l so a s  the s i c k  a nd un fit ad ul t ,  they may  b e  a 
l ittl e s i c k  so that the y feel tired and do not work hard . / malnour i s hed fa rmer� 

not enough food gro�m too s i c k  to wo r k  hard 

How can we hel p these chi l d ren and ad ul ts . Sho uld we g i v e them to 
eat more cowpea , g reen and yel low v egetab l e  and fr uit and eno ugh r ice? 
Ask them do yo u your sel f and yo ur fam i l y  eat the se food s? What do 
you eat? Keep tel l ing them that what the y eat i s  good . D i sc uss the 
problem if the y do not eat cowpe a . The an swer mayb e : not av ail ab l e , 
do not know how to cook , d on ' t  l ike the taste , nev er eat them before . 
T r y  to g et the group d is c ussing am ong them sel v es . 

" Now yo u hav e seen how to grow c o wpea and we wi l l  g i v e  you the 
seed for growi n g  them yo ur sel v es . The n  we wi l l  teach yo u and show you 
how to prepare and cook v ar ious d el ic i o us d ishe s from cowpea . Then yo u 
wi l l  be ab l e  to g i v e  to yo ur fam il y a b al an ced meal . If  the m em be r s  o f  
your fam ily are going t o  s t a y  heal thy a n d  be ab l e  t o  work hard , a nd i f  
the chi l d ren a r e  going t o  g row, t h e y  wi l l  need enough o f  e a c h  k i nd o f  
n utrient . A meal that contains  the r ight amount o f  bod y b ui l d in g  
protein , energy g iv ing c a rbohyd rates o r  fat , protective  food s i s  said 
to be a bal anced m ea l . That i s  that you eat l eg um e  ( cowpea)  as prote i n  
food wi th other s m a l l  amounts o f  f ish o r  bee f d ish , wi th. r i c e , and 
yellow and green  v eget ab l es and fr ui t and some d essert e v e r yd ay yo ur 
famil y  wi l l  s t a y  heal th y and strong . 

There i s  a menu o f  a v ery g ood food that the family  should eat i n  
one d ay .  W e  hav e calcul ated thi s  m en u  i f  your fam ily o f  7 per son s eat 
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e ach foo d  in  abo ut these qua n t it i e s  ( sho w f igure ) ,  then it wi l l  be 
e noug h for yo ur fami l y ' s bod y r equi r em ent fo r a day .  A fanil y of a 
smal l e r  n umber o f  pe opl e sho ul d eat a l e sser am oun t .  Sho w  them the 
pi ctur e a nd tel l them the f i r st d a y  menu b y  c al l ing out the name of the 
food . Y o u  can c hoose to eat an y d i sh in an y meal as you 1 i ke . The n  
s how them the p i e  tur e  o r  name o f  the othe r d a y  men u . "Yo u c an se e that 
they are yot.r v e r y own food and some of yo u may a l read y eat som e o f  
these d i shes ev e r yday" . Ask the group who hav e eaten fo od l ike i n  the 
menu b e fore  ( ev erybod y will sa y the y d id ) . " Y o u  se e yo u have al read y 
eaten th i s  food . But yo u d id not e a t  it i n  a combination i n  one day o r  
d id not u se cowpe a is  som e o f  the d i she s .  Y o u  al read y e a t  good food 
b ut if yo u eat as i n  thi s  m e n u  it wi l l  be ver y good for yo ur fam il y .  
Your fam il y  wi l l  be more heal th y and yo ur chi l d ren wi l l  be brighter and 
more c l ev er" . 

Then com e bac k to the fi r st day  m enu and d i sc uss wi th them in more 
d etail about " ho w  the other ho u se wi fe l i ke your se l f or the ho use wi fe in 
the happy fam i l y in the pi c tur e  can obta i n  the se food s ,  d o  they kn o w  
how t o  c oo k ,  d o  the y l i ke t o  cook the se d i shes and d o  the i r  fam il y l i ke 
to eat th i s  menu . What wi l l  be the probl em concern i ng obta i n ing 
i ngred ients , c ooki ng and taste .o f food " ? . Ask the group to hel p i n  
so lving t he pr ob l em .  Th e n  tel l them ab o ut the rec i pe  o f  a d i sh l i ke 
m ushr oom hot so u p , how to make cowpea spr o ut and ho w to pr e pa re fr i ed 
c owpe a s prout and cowpe a spr o ut c urry fr om cowpea spr out , and how to 
make steame:i so yo stuffi ng wi th cowpe a . Then ask the group b y  a show 
o f  hand s who wi l l  be wi l l ing to tr y men u for the ir  fam i l y wi th i n  the 
n ext we e ks .  Th e n  tel l them tha t we wil l com e and v i sit and see how 
they are d oing .  Demon str a ting to the group how to prepa r e  cowpea sprout 
a nd cowp e a  dishe s and other d ishe s i n  the Da y 1 men u .  

Lunch 

Lunch wi l l  be pr ov ided fo r tho se at the Un iver sity  and the food s 
a re the f i r st d a y  menu ( who l e  d a y  m en u ) . The group are i n v i ted to 
c hoose wh atever they l i ke . 

A f ternoon 

Ask  the group o p1 m on ab o ut the food , how the y l i ke i t  and are 
t here an y obj ec t ions? Then the group are to ld that we wa nt them to go 
b ack and tel l the i r  peopl e in a group of 10 ( wh ic h the y  wi l l  choo se and 
t el l  us the nam e s  l ater on ) o f  wh at the y l ea rn here and form a gro up 
d i scus si o n .  

We i nstr uc t them th at : 
( 1 )  A s k  the gro up what wo uld the y  l ike to eat i f  the y have mone y and 

tel l the v il lag e r s  what is the good food for prote i n  wh ich i s  
n e ed ed  fo r bod y  b ui l ding and repa i r . Wh at i s  good food for suppl y 
energ y and W"lat i s  the good food for bod y pr otection . 

( 2 )  Di sc uss wi th the v i l l ager s  about food that the y  g row a t  home . Tel l  
the vil l agers that it  i s  m or e  econom ic al to grow c owpea for 
pr otei n  than ra i s i ng the other l i v e stocks . Di sc u s s  wi th them the 
problem o f  growi ng cowpe a and ask  to hel p  i n  answe r i ng . Te l l  the 
g roup wh at he/ she has se e n  about cowpea growi ng and how to grow 
the cowp e a  sho w them the s e ed s .  

( 3 )  Tel l the v il l ager s about the pi c tur e s/ sl id es o f  the mal nutr i t ion 
pe opl e and the he al thy fa m i l y .  Ask them do the y th i n k  that there 
are mal nour i shed pe opl e in the v i l l age and what can the y  do to 
help to s o lve the probl em . 

( 4 ) Te l l  the v i l l agers th at to m ake the i r  famil y g row a nd b e  heal th y  
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that ev e r yday the y sho ul d eat a b a l anced m eal . Th a t  i s  ea t legume 
w i th som e othe r meal for the pro te i n  food , eat eno ug h rice , e at 
f r ui t , g reen and yel low v egetab l e s  ev eryd ay .  

( 5 )  T e l l the v i l l ager s about the m en u  a n d  the name o f  d i sh that the 
home pr oce ssed l eg une pr o j ect at  Khon Ka en Un i v ersi t y  has d ev e­
l o ped a s  a very g ood food . Ask the v il l ag er s  hav e  they eaten 
t he food e v eryd a y  befo r e . 

( 6 ) Di sc uss  wi th the vil l ag er s  ho w the y th i n k  the happy fam i l y  o r  
the house wi fe l i ke them se l v e s  wi l l  hav e a n y  pr ob l em o f  g et t i ng 
food , c ooking and eat i ng the food a s  i n  men u .  Ask the gro up to 
he l p  an swer the que stion . 

( 7 ) Tel l the v i l l ag er s  that he/ she hav e t a sted the menu and the 
m enu tasted very g ood and have se e n  how the cowpea d i she s a r e  
pr ep:� r e d  and coo ked . 

( 8 ) As k the vil l a g ers , b y  a sho w o f  hand s ,  who wo ul d l i ke to tr y 
cooki ng the menu somet im e nex t we ek . ( N o te the nunbe r  and name 
o f pe r so n ) .  

( 9 ) Te l l  the v il l agers that the un i v er s i t y  has pl anned the weekl y 
m enu fo r them , b ut wi l l  show them the fi r st day menu fir st . 
I n  abo ut 1 0  days t ime ( on the d a y ) , a t  ( pl ace ) there wi l l  be a 
food pa r t y  i n  the v il lag e . Eve r yb ody wa s i nv ited to J Oln . 
To hel p the uw i e r sity wi t h  eno ug h  pre pa r at ion o f  food . An yone 
wi shi ng to ccxn e sho uld fi l l  in the form and put in the box 
prov id ed at . . • .  

( 1 0 ) Ask  the v il l ag e r s  to pa s s  the i n formation to the other s  ab out 
the food pa r ty and fi rst l y the form and the form wi l l  be a v a i l ­
ab le to e v eryb o d y  to fi l l  out . 

• 
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A PPE NDI X 1 6: E VA WA TION CF THE 7-DA Y M ENU , THE CCWPE A  DISHES 
A ND C CW PE AS IN VI LLAG:S 

1 6. A  Ac ceptab i l ity o f  7-Da y Me n u  

Tab l e  1 6 . 1 :  The Ac c e ptab i l ity o f  7 Da y Me n us 

Ban  Ba n Ban Ba n Ban 
Ko ksr i Hue y Tue y Pa s an  Nong P a i  Ma un g 

Mean Sc ore on 1 to  7 scal e 
D a y  1 -2 menu 

( a) *  6 . 0 6 .  1 6 . 5  5 . 5  6 . 3 
( b) 6 . 3 6 . 3 6 . 2 6 . 2  5 . 4 
( c) 6 .  1 6 . 4 6 . 2 6 . 4  5 . 4  

Day 3 menu 5 . 9 6 . 3 6 . 3 6 . 6  6 . 0 
Da y 4 menu 6. 1 6 . 4 6 . 4  6 . 4  5 . 9 
Day 5 menu 6 .  1 6 .  1 6 . 3  6 . 6  5 . 9 
Day 6 menu 6 . 0 5 . 9 6 . 6  6 . 4  6 . 2 
Day 7 menu 5 . 9 5 . 9 6 . 3  6 . 4  6 . 2 

Ban 
Wa ng Ya wl 

5 . 9 
6 . 3 
6 . 0 
6 . 0 
6 . 2  
6 . 3 
6 . 2 
5 . 9 

* ( a) T r ained pe opl e , ( b) V i l l ager s who ate at food pa r t y ; 
( c) V i l lager s who coo ked at hom e .  

To tal  
Me an 
Score 

6 . 1 ( 4 8 ) * *  
6 . 1 ( 1 1 1 )  
6 . 1 (6 4 )  
6 . 2 ( 1 02 )  
6 . 2 ( 1 02 )  
6 . 2 ( 1 02 )  
6 . 2 (92 ) 
6 . 1 ( 92 ) 

* * Fi g ur e s  in pa r enthe s i s  were the total n umber of peopl e i nterv i e wed . 
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1 6. B Choice o f  Di she s  i n  7 -Da y  Me n u  Eaten i n  Each Me al Thr o ugho ut 
the Da'f. 

Tab l e  1 6 . 2 Cho ice o f  Di she s i n  Da ys 1 -2 M e nu 
( �  of  Vi l l age Interv i e we d )  

T r ained Pe opl e Vi l l ag e r s  at Vi l lag e r s  who 
at Khon Kaen Food Pa r t y  Co oked at Hom e 
( 4 8  pe opl e) ( 1 1 1  Pe opl e) ( 6 4  Peopl e )  

Whole fe rmented B 4 1  45 39 
Fi sh L 48  5 0  47 
( 1 ) D 23 4 8  4 4  

F r ied co wpea B 36 53 60 
Sprout s L 42 64 59 
( 2 ) D 3 3  5 6  58 

M u shr oom hot B 79 74 64 
Soup L 40  64  48 
( 3 )  D 53 65  64 

Cowpe a Sprout B 59 7 7  62 
Curr y L 46 4 9  39 
( 4 )  D 48  53  60  

Chil l i  i n  B 40  4 4  4 4  
F i sh sa uce  L 3 8  3 9  52 
( 5 )  D 5 3  30 29 

Chil l i  i n  B 3 1  4 3  4 1  
Fermented Fi sh 
Sa uc e  L 4 1  4 1  36 
( 6 )  D 4 1  4 1  42 

wa ter conv olvol us B 6 1  6 1  62 
( 7 ) L 4 1  42 4 9  

D 52 3 9  4 1  

Spring on ions B 20 3 9  4 9  
L 43 4 1  45 

( 8 )  D 47 4 6  4 8  

N e em B 20 3 9  4 9  
L 44 4 4  47 

( 9 )  D 39 45  40  

Banana B 36 42  26  
L 39 48 45 

( 1 0 )  D 4 4  67 57 

steam ed sago B 22 36 24 
Stuffed wi th 
cowpea s L 43 44 3 1  
( 1 1 )  D 4 9  67 55 

Keys : B = breakfa st ; L = lt11 c h ; D = d inner 
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Tab l e  1 6. 3 :  Choic e o f  Di she s for Br eakfa st , Lun ch , Di nner 
(% of Vi l l ag e r s  Interv iewed ) 

D i sh , N ame 

1 .  Who l e  ferm ented fi sh 
roasted 

2 .  Fr i ed Cowpe a Spro ut s 
3 . Mushr oom mt c ur r y  
4 .  Co wpe a "£r o ut OJr r y  
5 .  Ch i l l i  i n  fi sh s a uce 
6 .  Ch i l l i  in fe rm ented 

fi sh sauce 
7 . 
8 . 
9 .  

Wa ter conv ol v ol us , r a w 
Spr i ng onion , r aw 
Ne em b lanched 

1 0 .  Banana 
1 1 .  St eamed sago stuffed 

wi th cowpeas 
1 2 . Fr i ed beef 
1 3 . Se a soned ma shed cowp e a s  
1 4 . Pumpki n and cowpe a s  

spi ced so up 
1 5 • Cowpe a and fe rm ented 

f i sh hot sa uce 
1 6 . Co r i and e r  l eaves , r a w 
1 7 . Cu s tard a ppl e 
1 8 . Be e f  soup 
1 9 . 01 i ne se cab b ag e ,  r a w  
2 0 . Eg g pl ant , r aw 
2 1 .  Ro a sted beef  
2 2 . Co r k  wood yo ung l eav e s  
2 3 .  St e ame:i cowpeas and 

bamboo shoot 
2 4 . Cowpe a cur r y  
2 5 . Cowpe a s  and pu mpki n ho t 

so up 
2 6 .  Cowpe a sago pudd ing 
2 7 . Roa sted smal l to ad 
2 8 . Fe rm ented fi sh 

ho t sauc e  
2 9. St e ame:i g l ut i nous r i c e 

s t uffed wi th cowpe a s  

Da ys 1 -2 Da y  3 
Menu Me n u  
B L D B L D 

3 9  4 7  4 4  
6 0  59  5 8  
64 4 8  6 4  72 4 9  5 0  
62 39 60  

Day 4 Da y 5 Day  6 D a y  7 
Me n u  Me n u  Me n u  Me n u  

B L D B L D B L D B L D 

4 4  52 29  5 1  36 4 9  4 7  42  42 

4 1  36  42 37 4 4  37 42 38 45 55 36 32 
62 49 4 1  58 44 38 26 47 4 8  
4 9  45 48 
49 4 7  4 0  28 47 45  
26  45  57 36 45  4 4  3 1  4 9  5 7  32 34  5 9  

2 4  3 1  5 5  2 9  40  52 2 6  3 9  68 
75 42 5 3  6 8  40 54  29  50 46 
55 45 46 57 45  47  

32 45 5 3  4 3  5 8  4 9  45 56 47  

37  59 4 9  
27 4 7  4 9  
24 4 7  45 

52 54 51 36 56 55 39 60 38 
24 46 37 1 7  42 47 

43 40 68 
63 5 0  5 0  60 55 67 
69 3 6  42 47 57 45  68 40 46 
3 4  4 5  48  45 52 39 

4 9 57 5 1  
6 3  4 4  4 1  

5 3  68 5 3  6 5  
38 

70 36 42 78 46 
47 37 52 26 42  

56 4 9  
44 5 1  

48 4 8  
22 4 4  

30 39 53 

52 
53 46 57 6 0  

5 7  49 6 0  5 1  
5 8  

62 3 1  3 2  

5 6  4 3  58 

2 1  4 9  50 

KEY:  B = Bre a kfa st ,  L = Lun c h , D = D i nner . 
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Tab l e  1 6 . 4 :  Overal l Pa t te rn o f  Me n u  Ol o i c e  

B r eakfa s t  Lu n c h  Di nner  

J of Pe o pl e  In terv i e wed 
D a ys 1 -2 menu 

( a) *  4 1  4 2  
( b) 5 0  4 8 
( c) 4 3  45 

Da y  3 menu 4 4  46 
D a y  4 menu 4 6  45  
D a y  5 men u  4 5  4 8 
D a y  6 menu 44 4 6  
D a y  7 menu 47  4 9  

* ( a) T r a i ned pe o pl e ; ( b) v i l l ager s who ate a t  food pa r y : 
( c) vil l ager s  cooked at home . 

Tab l e  1 6. 5 :  Ra nki ng of Cowpea Di she s Be t ween the Other Di she s i n  
t h e  � n u  

F r ied cowpea spr o ut s  
C owpe a spr out c ur ry 
S t eamed sago stuffed wi th cowpe a s  
S e a soned mashed cowpe a s  
P umpki n s  a rrl  cowpea spi c ed so up 
C o wpe a s  and fe rm ented fi sh ho t sa uce 
Steam ed glut i nous rice stu ffed wi th cowp e a s  

S team ed cowpe a s  and bam boo sho ot 
C o wpe a  c ur r y  
Co� e a  and �m pk i n  ho t  so up 
Co\i)e a a nd sago pudding 

Me nu-D a y  
1 -2 *  3 4 5 

( 1 ) 
( 2 ) 
( 1 1 )  ( 9 ) 

( 3 ) 
(7 ) 
( 4 ) 

( 6 ) 
( 3 )  
( 3 )  (4 ) 

( 2 ) 

* Take n from Tab le 1 6 . 2 ,  v il l ager s who cooked at  hom e . 

6 

( 5 ) 
( 1 1 )  

(2 ) 
(5 ) 
( 4 )  
(7 ) 

44 
51  
4 9  
4 8  
4 8  
4 8  
4 9  
5 1  

7 

( 8 ) 
( 1 0 )  

( 2 ) 
( 3 )  
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1 6 . C Cooking o f  Cowpea Di she s 

Table 1 6 . 6 : Vil l ag e r s  Co oki ng Cowpe a  Di she s Af ter the Cooki ng Demon str ation 

( Number o f  t im e s  househo l der cooki ng )  

B a n  Ba n Ba n  Ba n Ba n  Ba n To t a l  Av erage 
K oks r i  Huey Tu e y  Pa s a n  Nong P a i  Ma ung Wa ng Yawl ( Ra n k )  ( R a n k )  

A f ter fi r st demon strat i o n  
Fr ied cowpea spr out 7 (6 ) 4 ( 1  0 )  4 2 ( 9 ) 2 3 (8 )  6 ( 1  0 )  8 (5 ) 
Cowpe a s prout c ur ry* 1 1  (5 ) 7 (7 ) 1 0 ( 1 1 ) 1 7 ( 1 1 )  3 ( 1 1 )  7 (6 ) 
Steam ed sago 
s tuffed wi th cowp e a* 5 ( 7 ) 7 (7 ) 3 6 ( 1 0 )2 0 ( 1 0 )  1 3  (8 ) 7 (6 ) 

A f ter Second Demon str at ion 
S e a soned mashed 
cowpe a 2 (9 ) 9 (6 ) 9 8 (3 ) 2 3 (8 )  1 6  (7 ) 1 2  ( 3 ) 
P umpki n and cowpea 
s p i ced so u p* 1 6  ( 2 ) 4 0  ( 1 ) 1 02 (2 )2 9 (6 )  1 9  (5 ) 1 2  ( 3 ) 
Cowpea and fe rmented 
f i sh ho t sa uce 0 ( 1 0 ) 1 9 ( 3 ) 1 1 5 ( 1 ) 4 5 (5 )  3 0 (3 ) 1 4  (2 ) 
Steamed glut i nous 
r i c e  stuffed wi th 
cowpe a *  1 7  ( 1 ) 3 1  (2 ) 75 ( 4 ) 2 7 (7 ) 4 0  ( 1 ) 1 6 ( 1 ) 

A f ter Th i rd Demonstr a t i o n  
St eamed cowpe a and 
b amboo shoot 0 ( 1  0 )  0 ( 1 1  ) 57 (8 ) 7 3 ( 1 ) 24 (4 ) 0 (9 ) 
Cowpe a c urry* 12 (4 ) 1 5 (4 )  65 (6 ) 6 5  (2 ) 1 0  (9 ) 0 (9 ) 
Cowpea and pum pki n  
ho t so up 3 (8 ) 7 (7 ) 6 6 (5 )  6 3 ( 3 )  1 7  (6 ) 0 ( 9 ) 
Cowpea and sago 
pud d i ng* 1 4  ( 3 ) 1 1  (5 ) 6 0 (7 ) 6 1 (4 ) 35 (2 ) 1 (8 ) 

Total n umber 8 7  1 50 72 6 4 4 6  2 1 3  7 7  

* Di sh i n  cooki ng can pe t i tion fo r Ba n  Ko ksr i a n d  Ban Hue y  Tue y  
F i gur e i n  pare nthe sis i s  the ran k n umber o f  most fr e quen t  cooki ng . 

9 0  (9 ) 8 +2 . 1 
5 5  ( 1 1 )8:-5,:!:3 . 8 

8 8 ( 1 0 )8.:!:_1 . 7 

1 60 (6 ) 6.:!:_2 . 5 

2 1 8 (2 ) 3.:!:_1 . 9 

223 ( 1  ) 4.:!:_3 . 2  

206 ( 3  )2 . 6.:!:_2 . 4 

1 54 (8 ) 7 . 1 +3 . 9 
1 67 (5 )5 . 6+2 .  9 

1 56 (7 ) 6 . 3.:!:_2 . 1 

1 82 ( 4 ) 4 • 8.:!:_2 • 3 
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1 6 . 0  Knowl ed ge of Co wpeas and Cowp e a  Di she s 

Table 1 6 . 7: The Kn o wl ed ge o f  Oo wpe a s , Pe r centag e of Vi l l agers  i n  
t he Si x V i l l ag e s  and t h e  Contr o l  Vi l l ager s 

Be for e I n trod uc tion* 

Knowi ng cowpe a s  60+2 6 
Growi n g  cowpe a s  28+1 7  
Eating cowpe a s  4 4+2 9 

Af ter Introd uc tion* 

99+3 
66+1 2  
98"!:3 

*Sig ni fican t  d i fferent XXX ( at 1 %  l ev el ) 

Control 
V i l l ag e s  

80+1 4 
3 1+8 
6 1  :;1 6 
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Tabl e  1 6 . 8 : K i nd s  of Cowp e a  Di she s Ind ic ated by Vi l l ag er s i n  Si x 
Vil l ag e s  in  wh i c h  they knew Co wp e a s  Co uld Be Cooked 

( %  of Pe opl e An swer . Mean !. S D )  

B e  fore I n  trod u c  tion 
Gr oup Di scus s i o n  Le ad e r s  
a n d  Contac t Pe r  so n s  

T h e  In t r od uc ed Cowpe a Di she s 

Fr ied cowpea sprouts 
C owpe a  sprout c u r ry 
S t eaned sago stuffed 
wi th cowpe a s 1 0  
S e a s::m ed mashed cowpea s 
Pumpki n s  and cowpea 
spiced so up 
Cowpe a and fe rm en ted 
fi sh hot sa uce 1 0  
S tean ed gluti n o u s  
r i c e  stuffed wi th 
co� a s  35+3 5 
S tean ed cowpe a s  wi th 
b amboo sho ot 1 1  
Cowpe a  c urry 
C o wpe a s  and pum p k i n  
ho t soup 
C o wpe a  and sago 
pudding 

Other Co wpea Di she s  

C o wpe a s  in  syr up 
Cowpe a s  stu ffe d  in  
g l ut ino us r ice dough 
Cowpe a sal ad 
Mi sc e l l aneous d i she s 

34-+5 

1 1 +  1 
20"+1 4  
7 6"+5 8  

1 0  

25-+2 2 

30+1 4 
23"+1 4  
57�) 6 

After 
In tro­
d uc tion 
Vi l l ag er s 

2 9+ 1 6 

38+ 1 0 

6 4 +1 8  

1 9+ 1 3  
27"+1 5  

25+22 

3 9+2 0 

25+1 7 

Con tr o l  
Vi l l ag e s  

1 9+9 

4 1  +1 6 

5+1 

40+2 8  

85 
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1 6. E  The O:> st i ng o f  In trod uc i ng the 7 -D a y  Me n u  and the Co wpe a s  

1 • Co s t o f Vi s i t i ng 

Tran spo rta t i o n  cost 
Staff ov ertime c o st 

Model I r e  qui r ed 
Model I I  r e qui r ed 
Model I I I  r equi r ed 

2 . Co st o f  'Ir a i n i ng 

Co st o f  bri ng v i l l ag e r s  

9 
8 
9 

r eturn tr i p  1 00 km 
v i s i t i ng for 3 pe r sons 

vi s i t s  
vi s i t s  
vi s i t s  

to KKU = 5 0  Bahts per 

= 1 00 Ba h t s  
= 1 20 Ba hts 

= 1 980 Bah t s  
= 1 760  Bah t s  
= 1 980 Baht s  

pe r so n .  
Cost o f  rec i pe s handout ( menu b ookl et) = 1 2  Bahts pe r  pe r so n  
Cost o f  d ay 1 -2 cooki ng demon str ation a nd sprout i ng cowpea 
d emoo str a tion : 
Model I = 2 0 0 Baht s 
Model I I  = 1 00 Baht s  
Model I I I  = 2 00 Bahts 
Co st of t r a i ning m ater i al and m i sc e l l aneous = 2 00 Ba ht s 

1 0  peo pl e for Mo d el I to tal co st = 1 02 0  Baht s  
2 peopl e for Mod el II t o tal co st = 4248 
1 0  peo pl e for Mo d el I I I  t o tal co st = 1 020 Baht s 

3 . Gi fts Gi v ing to the Gr ouE Di sc ussion Le ad er , The Contac t 
Perron and the Su b Gr o up 

The pr oj ec t T-shirt  to eac h  o f  g roup d i sc ussion l ead er and 
contac t pe r son cost 30 Bahts  eac h .  
Gi ft val ue of 200 Bahts fo r eac h o f  contac t pe r so n . 
Shoppi ng b ag or c a p  for the sub group 1 0  Bahts eac h . 

G i fts c o st for Mo d el I 
Gi ft s c o st for Mod el I I  
Gi fts c o st for Model I I  

= 1 300 Bahts 
= 4 6 0  Ba hts 
= 1 300 Baht s 

4 .  Co st o f  Food i n  the Fo od Pa r t y  

Quan t i t y  o f  2 0  t imes fo od for d a ys 1 -2 menu for a fam i l y .  
c o st o f  food for d a ys 1 -2 for the fam il y = 65 Bahts 
C o st o f  the food in  the pa r t y for each m od el = 1 300 Bahts 

5 .  Co st o f  Di sEl ay i n  the Food Pa r ty 

Di spl a y  o f  d ays 1 -2 men u , r aw i ngred ient and 
cooked menu = 1 30 Bahts 

Total c o st of pr e pa r ing pho tog rahs for the 
d i spl ay 7 , 000 Ba hts , th i s  coul d be u sed to d i spl a y  
2 0  vil l ag e s  the r e fo re c o s t  o f  pho tog raph s  
d i spl ay pe r v il l ag e  = 3 5 0  Bahts 

To tal c o st of d i sp l a y  in  the food pa rty fo r 
e a c h  mod e l  = 4 80 Baht s 
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6 .  Co st of En t e r tai n i ng and Se t up the Par t y  

C o st o f  renting mov ie film 
E l ectr i c ity  and i n strum ent d e pr ec iation 
Pr i ze g iv ing to the food pa r t y  

( 5  ic e contai n e r s  4 0  B a h t s  eac h  a n d  1 0  s e t  o f  
s t ation e r y  1 0  B a h t s  eac h )  

= 2 00 Bahts 
= 3 00 Bahts 
= 300 Ba hts 

To tal cost for each m odel = 800 B a hts 
7 . Co st of Cowpe a  Se ed s  given  d ur ing the In trod uc tion and After 

the In tr oduc t i o n  

The n um ber of v il lag e r s  whom cowpea se ed s we re g iv en fo r cooki ng 
at mm e  fo r l-bdel I wer e  t a ken fr om the a v e r age n um ber o f  Ba n 
Koksr i a nd Ee n  Hue y Tu e y ,  fo r Mod el II frcrn the aver ag e n un ber of 
Ban Pa s a n  and Ba n �ng P a i  and for Mod el III f r om  the n umber o f  
B a n  Ma un g  onl y .  The cowp e a  seed s cost 8 Bahts pe r kg . 

Cowpe a g iven pe r 
pe r so n  

At tra i n i ng 380 g 
At  food pa r ty 

1 90 g 
At 1st  cooki ng 

compe t i tion 
3 80 g 

At  �d cooki ng 
demon stration 
Mod el I& I I I  

520 g 
Model I I  90 0 g 

At  3rd c ooki ng 
demon stration 
Mod el I& I I I  426 g 
Mod el I I  1 060 g 

Two we e k s  a fter 
intr od uc tion 

6 60 g 
Total Co st 

MODE L 1 
No . C o st 

1 0  

3 2  

1 3  

1 8  

1 7  

1 6  

( Baht ) 

3 0 . 40 

4 8 . 64 

3 9 . 52 

7 4 . 88 

57 . 1 2  

84 . 48 
3 3 5  

MODE L I I  
No . Co st 

2 

24 

28 

28 

25 

25 

( Ba ht ) 

6 . 08 

3 6 . 48 

85 . 12 

2 0 1 . 6  

2 1 2 . 0 

1 32 . 0 
673 

MODE L 
No . 

1 0  

32 

1 7  

4 0  

40 

40 

III 
Co st 
( Ba ht)  

30 . 46 

4 8 . 64 

5 1 . 68 

1 66 . 4 

1 34 . 40 

2 1 1 .  2 
6 4 3  
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8. Co st of Ru n ning Cooking Demon str ation 

Two se t s  of food in the 7 day menus wer e  u sed for the cooki ng 
d emoo str a tion . 

Da ys 1 -2 co st 65  B a h t s  pe r  se t = 1 30 
D a y  3 78 Bah t s  = 1 56 
Da y 4 78 Bahts = 1 54 
Da y 5 77 Ba hts = 1 72 
Da y 6 86 Ba hts = 1 72 
Da y 7 89 Ba hts = 1 78 

TOTAL = 94 6 Ba hts 
Cost o f  charcoal for eac h cooki ng cost 5 Bahts to tal for 3 coo 

d emon str a t ion s = 1 5  Ba h t s . Mi sc el l aneous co st for r un n i ng cooki ng 
d emon str a tion - e .g .  e l ectr i c i t y ,  batte r ies  and gaso l ine for 
e l ec tr ic al  gen e r a tor , 1 0 0 baht for eac h d emon str ation , 3 cooki n g  
d emoo s tr- a tion s = 3 00 B a h t s  
To tal o f  three coo ki ng d em on stration  for each of Mo d el I and 
M odel I I  = 1 26 1  B a hts . 

9 .  Co st o f  Run n i ng Coo k i ng Demon strat ion 

C o st of the thr e e  prog r amme video prod uc tion , a ppr ox im a tel y 
5200 bah t , thi s  c o ul d  be u sed to show to 2 0  vil l ag es , the r e fore 
the co st of video prod uc tion for each v i l l ag e  = 2 60 baht . 

C o st o f  v ideo e qu i pment d e prec i a t ion , 1 0 0 Bah t s  for each 
d emoo str a t ion to tal co st of the thr ee 
d emonstr a t i ons = 300 B ahts 

Cost of renting 2 vid eo m ov ie s  = 4 0  
d emoostr a t ions 

Baht s , thr ee 

C o st of el ectr i c i t y  or gaso l ine for the 
= 50 Bah t s  eac h , d emon str ation , three 

= 120  B ahts 
el ec tr ic al gener ator 
dem on str at  i o n s  

= 1 50 Bahts  

Total co st of r un n i ng v i d eo cooki n g  demon stration for 
Model I I I  = 83 0  Baht s 
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1 0 . Co st of Pr i c e  Gi v en in the Cooki n g  Com pe t i t ion 

Cooki ng Compe t i t ion fo r Be st Di sh : Thr ee se t of pr i ze s ,  
1 s t ,  2n d and 3 rd , and the T- sh i r t  for ev eryone who enter s the 

compe t i t ion . 
Co st for fi r st pr i ze = 1 2 0 Baht s , 

se cond pr i ze = 80 Bahts , 
third pr i ze = 5 0  Bahts , 

c o st pe r  se t = 2 5 0  Bahts , 
To tal cost 3 sets = 7 5 0  Baht s  
T-shi r t  for 9 pe r so n s  for each compe t i t i on , cost for 
Three com pet i t i o n s  = 8 1 0 Ba hts 
To tal co st for Mo d el I = 1 56 0  B a hts 

Cooki ng Com pe t i t ion fo r Be st Cook : T-shirts  we r e  g i v en 
to the pe r  so n W'lo had copked a sig ni fie  ant number i n  each 
cooki ng compe t i t ion , 8 pe r so n s we re g i v en the T-sh i r t s  for 
e ach com pe tit ion , total co st fo r three com petition 

= 7 2 0  bah t s  
T e n  pr i ze s  � r e  g i ven fo r the final  record o f  cooki ng 
comJl= t i  t ion . Th e cost s we r e : 

F i rst pr i ze 
Second pr i ze 
Th i rd pr i ze 
Fourth pr i ze 
F i fth pr i ze 

= 200  
= 1 50 
= 1 00 
= 80 
= 6 0  

Ba hts each 

Bahts  
Ba hts 
Bahts 
Ba hts 
Bahts 

Si x th to tenth pr i ze s  = 4 0  
To tal co st for Mod el I I  

1 1 .  Co st of the Ingred ients  for Cooki ng 
= 1 51 0  Bahts 

In Mod el III  cooki ng a t  hom e ,  sago we re given to the v i l l ages 
a fter the first and third  cooki ng d emon str ation , 1 bag co st 
4 Bahts to each o f  80 pe r so n s .  
To tal co st = 3 60 Bahts 

1 2 .  The Total Co st o f  the In t r od uc tion in CXle Vi l l ag e  

Model I (Group Di sc u s s ion - F ood Pa rty  - C ooking 
Dem on st r a t ion - Com pe t i t io n  fo r Be st Di sh) 

: 1 0036 Bahts 
Model II  (Pe r son Co n t ac t  - F o od Pa r t y  - C o oki ng 

Demon st r a t ion - Com pe t i t ion For best Cook) 
= 8 668 Bahts 

Model II I (Gr o up Di se ussion - Food Pa rty  -
V i d eo Coo ki ng Demon str a t ion - C ooki ng at Hom e) 

= 8 7 1 3 Bahts 
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