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ABSTRACT 

The effect that pr es oaki ng of s oy beans i n  s oluti ons of 

vari ous chemi cals has on the reducti on of "beany" fl avour i n  s oymi lk 

was i nves tigated . Of the chemicals use d ,  s odi um carbonate a nd s od i um 

hydroxide had a si gnific ant e ffec t. Sodiu m c arbonate s oaki ng at 0.4 M 

c onc e nt rati on f or 1 8  - 24 h ours was signific antly bet ter tha n a ny other 

pres oak tre at me nt .  Soymilk prepared from carbonate pres oaked bea ns 

c ontai ned m ore pr otei n a nd had a hi gher vi s c osity tha n milks prepared 

from wat er or s odi um hydroxi d e  pre s oaked bea ns . Beans pre s oakod i n  

car bonate w ore easier t o  proc es s t han bea ns pr es oaked i n  water or 

hydr oxide. There was no s i gnifica nt diffe re nc e  i n  the ami no acid 

pattern of th e prot ei ns i n  the s oymi lks pre p ared by the three m eth ods . 

The acti vity of lipoxid as e  as a ma jor s ource of "be any11 fla vour i n  

s oymi lk has bee n  questi oned . 

The rate of i nacti vati on of trypsi n  i nhi bi t ors i n  s oymilks 

prepared from carbonat e pre s oaked be ans was fas t er tha n t hat i n  the 

0 
wat er pres oaked preparat i on whe n heated t o  98 C.  Thi s eff ect was 

primari ly as s oc iated with the ri se i n  pH that occurred i n  the s oymilks 

from carbonate pre s oaked beans . The e ffe c t  of alka 1i ne pHs at 98
°

C 

on the i nacti vati on of tryps i n  i nh :lbi t or vms exami ned and it was f ou nd 

that the rat e  of i nact i vati on was c ha nged from zero order at pH 6. 8 

t o  first order ki netics at pH 9 . 9. This effect of p retreatme nt was 

0 
not not i c ea ble whe n both milks wer e  pr ocessed at 1 1 5 C i n  s eal ed c ans 

because of the c onsta ncy of p H  under thes e c onditi ons . 

The i nflue nce of h eat proc es s i ng c ondi ti ons on the e nzymatic 

digesti bi lity of protei ns in both s oymilks was als o studied . Th e 

digesti bi lity with trypsi n i ncreased with the degree of heat treatme nt 

up t o  the p oi nt \'Th ere the t rypsi n i nhi bi t or had bee n  destroy ed ,  after 
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whi ch further he at i ng re su lted i n  lowe r dige stibi liti es . The optimum 

he at proce s sed so ymi lk s  prep ared from c arbo nate pres o aked be ans gave 

higher di ge stibi li ti e s  than tho se of t he water pre s o aked pre p arati o ns 

under t he condi ti o ns u se d .  

Pepsi n dige s tio n ( at 0 . 1 25% o f  1 : 2,500 pepsi n) showed no 

appreci ab le di ffere nces betwe e n  s o ymi lks pre pared by either pre so aki ng 

procedures . 'rhe degree of diges tibi li ty wi th pe ps i n  p lus tryp si n of 

the protei ns in the o ptimum he at proces sed c arbo nate pr eso aked pre­

p arati o n  was simi lar to  the digestibi li ty of acid precipi t ated fre eze ­

dried c asei n  u nder ide ntic al co ndi tio ns .  

The ch ange s i n  vi sco sity d uri ng proc es si ng of so ymi lk s  

prepared fro m c arb onate pre so aked be ans was differe nt from t hat o f  the 

water pre so aked so ymi lk . Of the f actors whic h affec t  the vi scosity of 

so ymi lk duri ng proce ssi ng, de natur atio n, aggre gati o n  and hydratio n­

dehydratio n  processe s pro b ab ly p lay t he mo st import ant ro le s. Never­

the le s s ,  t he protei ns in both so ymi lk s  were very s t ab le u nder the 

proce ssi ng co ndi t i o ns u sed . 

l1.bout 0 . 1 perce nt of sodiu m chloride w·as formed i n  the 

c arbo nate preso aked pre par ati o n  duri ng neutralisat i o n  wi th hydro ­

ch loric acid . \Vhe n thi s  amount of sodiu m ch loride was added to the 

w ater pre so aked prep arati o n  ei ther i n  the r e.�T state or duri ng he at 

t re atme nt , the pro tei ns be c ame u nst ab le .  Thi s effect cou ld be 

e limi nated if the additi o n  of sodi um chloride "1-Tas made after eve n 

s light de natur ati o n  of the pro tei ns. Additi o n  of up to 0. 25 perce nt 

o f  sodi um chloride h ad no effec t  o n  t he st abi li ty of protei ns i n  the 

c arbo nate pre so aked prep aratio n. The i nst abi lity of protei ns i n  

s o ymi lks i n  prese nce o f  sodi lm ch loride was c o nsidere d to be prim ari ly 

due to aggregati o n. 
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So ymi lk th at has bee n he at tre ated to de stroy the tryp si n  

i nhibitor i s  difficu lt to co nce nt r ate bec ause it s vi sco sity i ncre ase s 

expo ne nti ally wi th i ncre ase of so li d s  c o ntent .  Thi s impose s  a co n-

c e ntrati o n  limit of arou nd 1 7 - 1 8  pe rce nt to t al so lids due to  the 

fo rmati o n  of a ge l- like structure b eyo nd thi s. The pos sib le f ac tors 

l'fhic h co ntribute to thi s g el fo nnatio n duri ng co nce nt r atio n .-rere 

i nve sti gated .  A su lphydry l-di su lphi d e  i nterch ange re actio n w-as mostly 

re sp o nsible for the i ncre ase i n  vi sc o si ty of t he c o nc e nt r ate up to 

about 1 6  perc e nt to t al so lid s  but above thi s c o nc e ntratio n other 

forc e s  predom i nated . Tho po ssi bi li ty th at gelatio n oc curred through 

i ntermo lecu lar cro ss-li nkage s by c alci um i o ns 1vas e limi nated. Sodium 

su lphite and N-ethy l m ale imide were e ff ective i n  reduci ng thi s 

vi sc o sity i nc re ase to  some e xtent b ut 1vh en th e co nc e ntrat e  w as he at 

st eri li sed so dium su lphite ce ased to h ave any effe ct o n  the vi sco si ty 

and with N-ethyl maleimide the vi sco si ty of the steri li sed c o nce ntrat e  

w as about 5 0  pe rc ent o f  the unst abi li sed sam ple .  Fo re\'fanni ng by 

he at i ng to 1 1 5°C/5 mi n. c au sed an i ncre ase i n  vi sco si ty duri ng 

c o nc entration bu t eff ectiv ely st abi li sed the product agai nst further 

i nc rease s i n  vi sco si ty o n  st eri li sati o n. 

The e ffect of proce ssi ng co ndit i o ns o n  the nutri ti o nal 

quality of pro t ei ns i n  soymi lks was studied u si ng a number of i n  

vitro method s. T he re su lt s i ndic ated that the nutri tive v alue s o f  

th e so ymi lk s  pre p ared from c arbo nate pre so aked be ans b y  thre e 

d iffere nt proce sse s ( 98°C for 40 mi nute s; 1 1 5°C for 1 8  mi nute s; 

.. 

0 . 
prehe ated at 1 1 5 C for 5 m lnute s, c o nce ntrat ed to 1 5 . 5 pe rce nt so lid s  

c o nt e nt and the n steri li sed t o  a F0 value of 5.5 ) were about the same 

and were be t ter than th at pre p ared fro m t he w ater pre so aked 

p rep ar atio n proce ssed at 115°C fo r 18 mi nute s. Me thod s of proc e ss 
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control and quality assessment of soymilk are discussed .  Flov< and mass 

balance sheets for the process developed have been presented . 
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