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1 . 1 . 1 • Te .- !!,qolor~Y 

Lipolytic oz e t, y be co 1 co p c1 l cl ss~ 

n oxyl t I" & • - th '/ C 

iu lip1 i h t alcohol < t tt1 o 10 · ieti 

y to 11polytlc r lly bd1v1 into 

ti. ctins lip t Clog 00 t 

in tho for,· or 11· oprot tn (l1paprot in lip s o) ; anc tl noting 

on th~ tor boo<" 1n pho pholipiclo ( pho phol 1p · ) • !iOi'loV · th1 

cla~clftc tion booef. on bst c1f1ty 1 or 11. 1ted vnlao 

0¥ of th nzy:-oo tl t tY<l olyeo c rboxyl otorn, oxh1b1t 
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An oltemotivc det1n1t1on for lino£ou to thot baaee on the Tiork 

or · sN'!a onc1 -:or;nuclle (1958) who showed thot true ltpr.soo wtll only 

ect in on hot:: ror:ooouc !!!Or11ur:i, ontl (•o not 9ct , or t-ct vc ry clov1ly • 

on woter colublc aub-atrotoa . Fortunatc1-,, if n 11pm:e 1o <lofined o. 

on oo~vcc hydrol • cinr trir~lyceril'e eoterr., , O!' oc n en:-'.:y.ic h:,or-J l:,­

s1or- e 1 to !'S io a t,eterogonouo fJJGte:u, oo aenouo conflict or1sec 

beca . ce , of the co moo trt,·11cer1e.oo, only trincotin io apt rectobly 

nato r' oluble. lionovo r r1he0 o hote "::wenour: oyoto:n 1c pt"'..)Vido<l . 

lipnse1; will Lyt'lrolyoe r-lyc:eryl octerc .:JOro l"er idly tbno oetov of 

othv r nleoholo (hardn onrJ 1.e£nuo110 , 1958 ) . 

'.a.' he lote roatiooal union of B1ochcm1ot ry ( 1 S.61) occo re ine--li' 

c1cfinocl o llpaoe C· a " r lycc rol ster hyc,rola1e0 
( .... . \.., . 3 . 1 . 1 . 3) . 

ond further reco~.i:oonc'htcl thbt eotor omilo1onc be uoec1 us subetmteo. 
1J.'b1, 6cf ini t ion \1111 bO U..Oed in tho proc·oot rcviou , but 1 i. a1UU t be 

c 1phootzo<1 that tile re to uo ev1aenco t~ au,-; cc;t tLnt oc;te vtmo 

oct1vltJ w1tb ooluble cubGtratoo, nno lipncc octlvlty 1th 1nooluble 

eubstratoo ~ Nf'or to <11ffol'eot catnl.yttc t:JCctuml oo. 

Ltr,ene oct1vtty 1n the pancNoe ntra dornoostrntod es oorly ao 

1 G by Cloudo Berneri, and s:-oo1irto llp by ' arcot in 1858 { tlll , 

1965). Docpite i-apto o vonce lo zy.noloe, 10 tho lest 40 years 

vor1 little progreoo cs .. r o on tho puri.ftcatioo d pl'Opel"\1et: of 

lt.p. , enc] it •o not uottl be p t doc that hen lvo in­

to ottoo bee ova11ablo to thio ti ld, 1nlJ n o oUlt of tho 

wo ot 000110 nnd hie colleog a . Paoc tic 11pa 11n boon 

t t oxtono1ve11 Gt dton , but 11p 10 ot P d1ge tlv, 301 

o, 1 to n oiOl'OOl'cJ ot b vo eat a too? 
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e to tloo , with t po lblo .x t1 

lipoprotelo lipn • 

. t ro ntly d1,cove 

It 

th p 

en nz. p pa ~tlon • 

in~ rep rte in tho lite 

p-ur oat ly occu r1 g 

con q ntly this ha l d to nfll t­

• 11 ver, 1th tho propa t1on o 

c1ot2 t1c sub t t 
' 

nil the d v lo 

nt of n f ti n tion t · hotq o thll, quc tio hos l orrr ly 

P..) olvoc . 

f.,or cle 11 a vi o on Pl er ork w1 th 11 o • tho ecol' 

i ferrod to J, ... n ,J ( 1950) , 1 'OU 11 ( 1951 ) , il t 

and Borg t { 1955. 1956) , no'! te (1~0) . 1 nt O ?1'.:JGt i V 

vie· t:, h1ch ave bw publ1e (3 ntlJ ro -t rboao nua Jan z 

(19>5) , •. 111 (1 965 ) .od J. D ( 1967) , t l tter , inc ,Jainly 

COD ro d • 

1 . 1. 3. 

Llp 1f 1 all.N hyu l)' .tl .HJ y 

t Int attonol u 100 or - 1 tJO. l try ( 1961) ,. aod 1 th ri ., 

cf C e • bNc'l'OlJ l f trt ~1 1'1t1 follo t p tm ay o t -

11 lo l • 1 . 

~1 1 • 11 tloo u d , 
" or 

p t ttr 

41 • t ti 

e 1 • 
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b 1P f 1 
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follo"ing the 1·nte of elav1f 1cot1on or tho o:nulston. ~'ta liytl rolysto 

o! t riflyc .... r1do procJedr: ., the p,-odacta boco'3'_J incroo.o1uglJ wator 

colublo dld tho clor1.f 1cntion or tn.., turbie o ,iult.i1oo con be monoured 

(.i.:ottom and mlz1n, 13:i.4). i-. quontitotive and oona11;1vo aiffuoioo 

sGna, ., ~,;"l1cb. ucea a t h in l nJe r of a.ge.r, contu1niot o la,, c,::;nctm­

trut1on t o . 1 v/v) of triglyceride iJ.r,o boon cJcvolop-e<l by r.oorouce , 

Fryor onf: }otter (1 % 7), tor .ieo in tho dctoctioo or ~1erob1ol l1poeoo. 

( t) :.:oocuro no ,1 a£ rnts or rott.~ nc1a aw1:,;ct',09 

. .loot or tho moth.one tor oct1~t1nr 11;>n~ e oct1V1t¥ 12"..lr,.ortod to 

tho l1tcmture , ore bcoed on the aetormtnntion of free fatty ec1c1o 

11borote0 trom tri~lycendoe. 

Pur,) cultures of micP:.>0rgan1c.n& hove been gl'O't7o in tho proconco 

of rat or tr1gl:,ceric1c cubstl"fl~e (iiobr:on vnt .. 'nnn, 1961; ''a~ehrn on.; 

t.• 1r't: '\ .. or .on. ._,,,.,, 1 • 'rh..: nLol~ culturn 1cs sci f ifiod and ext~actod nlth 

othoF anr-1 tho total acidity c1otoP.n1ocd. 'l'hic ::iothoc: con bu er1 tic1oot1 

on the grounds thot ny of the ocido that ar1uo f ro;:1 protein 110,1 

corooh1dPnto o~tnbo11ocs ero oloo ether ooluble • . ochoc coll ouo­

poosiooo bsvo bo~o 1ocubatod with tnglycari<"'c (i.uro c.nd fie'9,Jr1d .. =e, 

't~~2) as .oll ao cell. wello enc cell troc oupcrnotnoto or oonv 

b octe1·1a . ~~ha 11.b-r-atcd tatty cc1~o a nor.;13llf extvocted anc'i thu 

ac1d1tJ aoter.aiood bJ titratloo w1\h alcob.ol1c Nauli ( Alford nnd 

Pio re , 196.3) . 

Cootlouow.1 nutomotto \11 t1oo or tho tott1 oota libomted fNfil 
-

tr1gl~c ~lee subotnto lo o pll etot (Sbnbao1 ~ r: ordn,. 

Azoulc.N - 196tu Sbeh and I Uson, 1965: DonooJ and Ant'l 

nuello encl 

o, 1965) llso 

the ooTen1ieeo ovoia c!1Nct t1tnt1on 'tboda (Dole ood ·otno•tm, 1960) 

to that too 1n1t1ol. l'Onottoo velocity c n bo aauret1 to ehol*t 
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Figure 1. The major pathway for the hydrolysis of triglyceride by 
lipase. (R', R'', R''' represent fatty acids of the same 
or different structure). 
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in ubatic.n t1 • llo evo!' tho fo I' ho ferG from tho r 

t hot 1 t 10 difttcal t to anut-c lips e activt tv t pU 7 .o. p robably 

due to lOCO'JIPleto titration of fatty oc1<Jo. r oil1cn ec,l , hod ho 

loo bu:in u ec to c.n;ti at f'ntt:, ccido witl o• t prior olv ot oxtract-

1on \'lw , Ct,nclon, Di .... l , --mil ~holmni , 19:xi ; ·;1k · , Yoohio n , ond 

/: h .. ,. 1 n., . (; \ 
• ~0 J './ }:J I • 

T·w r t of ocid prod cti . ..,a red c1aoo t rte 11y 

b dot r.l1o1nr the o o£ 11bett. tlon of CJ2 ro 

b r r { 7111 , 1 ,s1 ) . 

Colori trie d · tor.;iloatlo at ti 11bo ted f tty act hns b...: · o 

a teoolv 111. Orl1,:inol. 1 lved tbo or a poc1ol 

oub troto de lgned to F,ivo o colon d on product after hy<Jrolyc:ta ~ 

or one thr1t coul(l bu oooily ovuJ»ttt<· t o n colou d prolluct 

( f,el l r .. 100 , am1 :I cbloe , 1950) . ~thar th0< h ve be n b o on ti".o 

s loctlv trancte of copper or balt coopo into c hlorofo~. (Ayre , 

1956) . ·on 1t1vi v le 1nere " with 

triot nol 1ne bu tel' a . 1959) hyld1 1oc to 

tor c PP'..l l' ct ion ( ocor , 19S3) • tb f ll]. POD{;: fOJt t 

l.ntt 
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ln:, r 111c e 1 . to ob o Ile lo .. 11 o tio nd p e r nee of 

re c ~on pro<'l ct · by i. lley (1%6 ) . Th o ra uthor h- e v lop d 

-101'<.: r 1d nd ftici nt Dl y ro · t ho <'1 ection of lobolle -

f a tty ncidn, rele 1nod f row 1 bellac- tri ·-;;lJC,: rlc e by lipolyai 

Oolley., 1'.;:i }} . '.i.'t.uJ fatiy oc1 o in ltp1cJ .. 1lC ure e & o ed on 

idaydr ted h ro.1:,-cnal'gcd ion xci. nre reoln, thv other llp1d re 

• Vt!C by 1Ul hi 1~h uolv ot n the d ' orbo ~ t tty veld aro 

releo 0<1 1th q tu rna ry · 001 · b!l'·o r r co •tng. ht I tho 

h the cv t pe ti toll oni ulutio Ct!D b rr1 , out u1 rect-

11 in cln 1llat1oo vi l . 

' 0 t or tha 

.t · 1 8n p no 

rk on 11pa6 p rif icht 1on h • be n 1th th 

6 tho enz e ourco . 

t bv 1.13 of nc1 sorpt ion t.Jchniqu a , ano 1 t \lo~ not until Bor.ciot • : 

1 95 ., ) u cc. zon oloctropho 1 that any ft 11t advance nt''e in 

it p 1 • A lipo fr ctto 

th Pl"O in 1 t o i 1 el p tic 3 1 

ct1v1 y 50 tic e t h tot the origio juico. 

bJ 
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a.) 10 t 1 1 1 1 

1 ' 

1 

1 

p 
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phoratic:ally and cbl'OOI tott!'S;>h1cellJ homogen ou.s . nzon o. 

r proved th pup1f icst1on t chnlquo by u ing l,oph111 ec1 p r--

notanto of~ ncre 

ooluctive proc1pit tion 

t orting t l"ial. Thi n~ follo ed by two 

i th a::- .ooiuc1 .... ulpnet t; nee ton... • ?h 

a tone pi-ec1p1tntu wvs elute!'.? on D · ,, · - llulo v c l o wi th 

p '.i0 phote butf r , pli a.o of 1ncru ing .:10larity • e 11p 13 

!16 8 ..,harp peuk oeeth~r 1 h 18,., Of vhC t tal proto1n D t. 

Ci r p rificotion s .. iOlari ty or t butt r 

achi vco y ubJectiog h1 

, P ph1c col o . Altl F l 

0 . 10. F\1 

te 1 l t ,-. ph d X 0-200 C 

-elntne cl otido 

sto­

e by 

th1G t p tt, pec1t1c ec 1v1ty c not 1 c o r thPt obtotn 

fro.a the D~ A.!. - llu.lo e column. ~ue to 1nactivation. 'l'hi fin l 

p '1'0(1U · t W. t, GtiL ~ tc to cont 1n 
,. 

65-. ectt·.re lip ) 

1 . 1 • 5. ngtorn bye rolX£19 

It 1 co nd (J b Iota ntion Un on 

(1%1) h t ltptd e lfiiOD use n b t te 

J' if th Ill> mte to ot e: al ifi d, Ol' it 

1 not • tl n t t nt of h. ing bu in 

:·e . 

ot 1o 

01' lip 

t 

t1o 

tu eo . 

1f1cation 

o1.aa 

n 1 port t r etor. "i'/111 (1961} ow cl t 1.t 1· :1 . • 
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' ( ) 

1 

1 • opt l by roly 1 

r to w ~1 y inn n 
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Daeou 11 , 1 961 ) • Alt ough t m>l tion or t ylbutyr e , tri 

utyi-1n or tr1ole1o are not co-, letely N, 1otant to lipece action , 

tho ffito or by('rolYJ!1e 1ncreactJE VCl'Y horply s the co.nconti- -tton 

of there co_ pouno 1o incroeoed to for:a o lute rogonouc c:;10te:.1. /.c 

at.t0-:; n in F i g . 2 tr1ecottn 1n olution 1.o clowly b:,d roly-sef , but the 

v.::loc1 t:i increaucti if the3 compoun , in prea~nt in the e;JUl,""if ie<1 fo~ 

( r~nnuelle , 1961 ) • 

lt cnn al o bo so n fro · Fip,. 2 th t tb.o r o tu ot l polyci 

plotted r.atn t th 1ot •rtoe1ol are o· \hQ ub troto ~iv co u1 -

11 r curve t ht obt tn~a bJ po t1oc velocity •· 1nct betrato 

c~o otr. tion fr a ypicol n~ in a i gonou t :.1 . , ills 

t~ tit 1 t adsorption of the 02 , et t.be 

1otu rft:ce tbet 1 1:aportoot . in nl1d1 tioo t<J thu nor: .• ol eo,zy:liC/s 

st tc eduorption. Do nu 11 (1 )->1) foun(~ th, t when triole in 1o 

t en tie into ~eiol 

a g ot .t . It hould b ointe o t t t t oe e:tpePi ,:wnts 

d to th dt iculty 1n e lu tine thll intort~ctsl 

aPOa • b tit c n bo tete th.a tb 

" n t io eFf 1 1 

1 ly 1 

t p ot . 

Alt 

lo 

1 g et t, 1 •• • n t 

ot t 1 

1 t 
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t ,, ~r, olbu:.rdn, c · mb1c, ooope ont1 yotbetlc 

cU':,inc orent ... et1va o lipon: hile oth 

1nh1b1t hy· roluo1 . Dile -oito hr"ro bc~n tho® t eiten v lY etudt 

b t the oituetion 1 not cle r ~hothur tboy 1ncro~ce t 

tr1glycor1l'-.? byorolyn1c bece ee thev si,e ou!'f co- ct1vo · gents . o .. 

baceute they have e ecif 1c octivntinf' effect oo lipa e 1 taelt. 

th t "tt 11 01v th t the e act a11 

. nt of onz oloc lo 1n the tot n' ecial l 1 is important , on 

thot bile Glll ts CJ p,o.. .. JOt th18 ul1r,n ,,ont" . 

(b) ·rtgct or pn 

I n T r 1 . tho optimum pli for lip .oo 1"" &PO od n ut r&lity or 

oo tho £,lk 1 v i e of' n ot. lit • ~o..,-._.ver t ff ct or pli on tho 

rote of hydrolys1 1s thi ro ult of tt c .. : 1oed eff ete on t he 

nzy. 1 ts~lf, trot~ cot on tl:e proport1oc of 

tho o botra /aqu. 01.1 pbHC tntt:l'f u:e (°.7111 , 1965) . 

( c) M 

ll.oct llp t 0() ct1 1 t:, 1n tho ta· e 

300-400. ,e. tut11 hnvo b n mftfle or ltp e t,bility t u 

1ft ot tu • 111& (1960) t at p DC a 1c 

1 l.O t 36 or 1 e 1 lt • 0 0 
• 

a thor 0 t l\y ~ 0 t 

n re lo 

n I' 

t 

1 lt 1 tio ( 11 • 1 1 }. 
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INTERFACIAL AREA 
(triacetin), 10 5cm 2 

iliilli...-,~ 
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I ) 

I 
I o~ ___ _._ ___ ...._ ___ ....... ___ --11....-~ 

0.5s . 1.0s 1.5s 2.0s 3.5s 
(0.328M) 

SATURATION 

The influence of the saturation concentration on the rate 
of hydrolysis of triacetin by pancreatic lipase. The 
substrate concentration is expressed as a fraction of the 
saturation concentration. (from Sarda and Desnuelle, 1958). 
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NO. OF CARBONS IN CHAIN 

Variation of the rate of hydrolysis of simple glycerides 
with the chain length of the fatty acid. Hydrolysis rates 
are expressed as a percentage of the rate of hydrolysis 
of triolein. (from Entressangles et ~l, 1961). 
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~ he hydrolyt1c activity or~ lip it pend on the ·tructu of 

both t fsttv tlcia an<'.l oleohol 01 t1o ... of tho Gub trnte. The 

specificit7 of · ~ny lipruJ-es nppeor to be rel tcd to tbo po ·1t1on of 

the fAtty nc1d · oioty on tho tr1glycer1c1 • an<" in other ens-0 , to 

the fo .. ty Heid 1 t lf ( choin leor:;th enf., g:ree of tur tion). 

( n) ~leohQ), .:9.2!etx 

The S('Oc fictty of lips cs to r lc the loohol ::aoi t :, of it 

e ... ter ub tmte ba not be n tovo t1{;ate in ,: nt , ... et 11. : ,ard 

ono rmu llo ( 1958) ebowo<l thnt thyl bu yr- to Hi h · rolyood by 

~Al re p.one t1c lip t prov1 od the e r wa re ent in en c .. ul ion. 

but hyrolys € no ver; a h elooor th ·n that ot tributyrin . ..r, 1,~o 

... 10 Lyl oleote : o i;yci roly ed by pone root 1c lipm:.c a one t ~11 rtietb 

t ho r .1.e or t 1ole1n. 

( ... ) 

7he rol tiv t of hyor lyni ot fat su.b t y lips 

ha been lnv tlgotoc 1 g dlft ront ocyl sic 

oio f ncto 

ion 

no ht o lotlu-.:o hy-d rolynin, o ti 

Tho t o 

xtont of at-

u th ch.alo l n - h of t CvD t n totty oc1~s. A 

n1oor coot y r-1 DOV r t tfect t tion of 

t 'l 1 o 1 OD tt ly 1 (1 0) lte by '111 (1965) 

th t Q t ac1d p ntt 11 h l'Ol e by 

1 t 0 I' 0 t U1 ttu 

(Cl C D ,. ). t,nv ry 11 ) 

b 1 G of 1) lt dto · n tttn 

the c1d 1 po 1 

l • 1 C 1 1 1 10 e 8 
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s11gt lY fo tor r to than ;") dl.J!tic acid in tho 1-porii tion . 

t c nucllo (19,;1) hac. conclu 0,1, th t for the c18 fotty netd e ioo, 

n •. tu?~:. tion l r, little 1r no erfoct on tha hyc roly 1 1''1te. 

f . verril tu< i.J ~ hnve bc .. n . ~d~e on tho cffuct o "' fntty r1 cid 

ci : in len r th on tL.: r ... tu of h y{'r: lyc;1s of tt.c c tor 11 nl-'".nr o . Th 

:1oot oxtr.rnnivo stu<4:7 in t i:, fiol!"l wri c rr1ec1 .:)Ut by ... ntNcr· . nglee, 

~-·ao.ero, t,ovn y , ·~ Lrd sod 1JC ,n •ll (1 :Y'.l1 ) . Thee ·or .... rs tvn oc 

eri c of t ri _;lyce r1 1..i£ , a lt'f foan<.~ tl ot t r1butyr1 • c hyd 120ly i.:c 

l ongth of th f r1t y uc1i, 1 

1 OOJ . 

to the e.xtont of 10>·• tho treJ 

(i.lutyr1c oc1<1/pol ~ it!c aeic) . 

th 1- ar.f ;~oooitions on t 1e 

d)· the l;t rh ff1n1t~· ot the 

'I h1 C f opoc1f ici ty ha oe 

P.neclo . an<. /\lt chul , 1962) . 

( . ) 

T 8 ct l t1nity or p 

pri 1 l b 

Be 

le • 1 

t 

t. t 1 ..., 0 

(1 56 ) t 1 

th otrect or ci. 1n 

ch n • on hy lf te ('.1'r1ol in 

fotty · cic1u \7e 1n the U.o 1 r,17 

,;u lip •·o C ot <11 tJ 1 :a1 h b o t; .., , 

t r1f;l yce r1cl .: :.aolecule • t 1· cleo ly 

enz for L or che1n tDtty oc1t'? . 
ob r•rv cl 10 11p ( Ory• ft . 

nc tor tho t I' o.r 

ro o. 1 • t on ,.0( 

yot t•tr1V rt nt 

h b1 n 1 ~ 

C • 

t 

., 11 

C u1 th . 1 ot 
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1 0,,0 

'the 11k l.1hoor of 1..,. cr1 at ioo r n in tipat d by ttoon 

on Volpoohe1n (1 962) . o rk r fouud tho 

1 e were die e od in el1p. tlJ lkal.1no eque u b t r o tio0 

hero .. rn id 1a rt nt1on to thu 1-::no c l¥ ri.do . P1-ov1ou t l 

th1 , bavory. Con t -nttn od o l ( 1 951 ) ob <n-vod tbr t rilOO t 

1nne r t t t:, scid c to of dtot l'V t rlg lyce rid ro rouo lo t 

1 ton io the fl · icron ~ri. yceride . Th1o ttnc11ng l ec1 to 

b 11 f that t 2- · noel:, rid bo bl1 t1 in GO· 

r1 g lip 

until tlw# ..J' 

. u ii with th 

1 , .... rlontioo 

o· r u r tty 

ol le c1cl t 

101 cul • 

or th 

T tt 

d 1 

t 

t SC • nzo ono (1964) to t t 0 2-

d1 1 t1on p 

r t1 f tty c1cl ~ e 

in b 

40/60. 

no;,,ly r1 in 19. vo , tho 

r tio c 00 q 111br1u:J At 60/1.JC. Th• p c nee 

octet 1ppeo l"tl to b 11 it,:<1 he too. or1 ut1on of 

to no r 1t1o o tb 

ron triply u 

11 J 01 

or 1,2 1 

1 

• 

• 
,. ' ) 

p 

t biol tc 11,. 1 ., t 

( 1 95 ) t di 

,-
110 

1 

t 

t 

1 of 

o ~ht 1 n 

t 

it 1 • 

t 



1.2. 

Th jOl" di 

s ne n l 

t 1 V O.f r,-;m 

tot .1 "ry ' ti r. 

11{)1<'1 f c loo. 

to t 

jor g actollpl c 

0 y]. di ., r1 

lolnEt 

t , . , hJd 

.e oink , 1 2). 

-1 -

t of d ic con 1 1 V C 

Ul'.l pl nt. .1. ~ eth r-ext p rtiun ot 

gen rilly co- t1tut bot o 2 - 8,J ot t 

01, ri t r r p to of hiD tot 

inly in fo 

1 o .. unt · phol1p1 e 

yl g].y ,1 t 1'£1, 

ulpbollpid. ~ 

d1galsot-

n1nk 9 1959, 1961; t. t-1 nl! , 1951 ) . Th -

111 t 

n f 

ct1 

t t V 

na1 t 

1d 

, 
(1·11 1 C , 19 • , 

It t ft be D ob fol' ot r 01 t rev too atf viz, 

11n (. rd na Allen , 1957) , art1f!c1 lly dr1of 8 GG, (Gorton , 

1950) < h 1 .. a , ~cott ona Doi'f on, 19(~) ,. t lip 1<1 <.-ontont o 

t tt td 1t1 1 tl :t of t b 

pot re . 

Tb t ty cid 1o t ano di ··1oct l ell 

l do p 1 

{ . ) bl 1. 

ot11 l tbo h l 

1 1 • 
t 

(1 ) 

l 1 • 
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ci • In th e OOt'1 VOi" 11 

cid (llilc11tct~, 19%). 

18 

ic 001a t t p d ino tu -

t t l lipio intokc po aay fo• non-

lnetot!nr; &11 rv C0\1 (buied oo c Coily con ltioo or 20 lb ~rs u , on 

d y 1 1, n it boc1s) ooule tot gion '-'50,:. ( t xtrt ct-

1blo p rtio of 5/.-) . 'Zhi coul " be high on 1 Kg for gro tog, 

p go nt o l ccta in • w 1c -
p 00 

of 2258 

-nprold tolg l of bi val ~ woul b in th c;i n 

t tu 100 (!urine the l oot dooae-10 h "ve b.wm th t ru:::.mn !.Dtoroor-

fl:. n1 ofto t oxt'-n .... 1v CL ago in th di tr 11p1 • The i-1 er 

obso otion whi (l it 0 81/'00t th t there 1 r nee 

or t • . 
d io t co t 1 <l ht • portion o 

C cid (II1ld1 ct t 19.., ) , 

< pot tat Of t pro rtl of 

... , , 1952 I' -, l'1 

(c} to 11 

), 

) 

( l ). 
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C16 
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r tty oc1d eompoa1t100 ot p otu 11p1 

(, b1 o gh ~ total tty acids) 

·, tty ;: c d 

( 'yr1 t1) 

... ol 1tic) 

{'1 t artc) 

m 

. . 
{P mi 

(Ol ie) 

(u1nol te) 

t ) 

1) 

2) 

,lov P-h i 
• o t (1) 

-
8. 9 

2. 

:;. 9 

7.9 

9. 5 

8 .1 

58 .. 9 

• 1955 

::1 ed "''n tu 
G o s (2 ) 

1 .. 1 

15. 9 

2.0 

0. 5 

2.5 

.5. 4 

13.2 

61.,3 
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ob orvot1o 1 tented t 

11p1 n cistea 

l 

The ~tic 01' ot tbo ! 

th Din 8 . ; 

{ ) hydrolutic Nl0£Ili0 of te 1ttl'.:o 

(b) ducttv ' C t1o l1 tu 

h8d n) . 

( c) t t tio of r gly l'Ol 11 

of 1 ctoa -lo C 11p1 

1. 3.1 . 

1 f Crol 10 if1ot 'JI lip1cl 1oel 

et1li r f t 

ot 11 tio ot th 

J ltp1< in ti . 
itJ tb (lie U'f l1p1 to 

attv acld , 

to ty old ( 1 • • 

r1o 

• 

~e l.eeoe or ttg 

eid troa t is co:lh1oot1o 1 h t1'1 V.ll1 "'ec. n< tba reles ot 

~elnetoue fro~ g ctollpide (t gr1oeipol fo'l'UI ot 11n1D in green 

l@ ). 

t t 

Uw 

l't t 

b 1 g D t 11 J 1 l'1 -

t 

1) 

-
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the effects of incubating linseed oil ano a nombe~ or other 11p1d 

s ubstrates were 9tud1e<l in t:tore detoil . Ge.rton et .§.1 (19F1) in­

cubate<l three naturally occurring triglycerides which differed in 

the degree oi' saturation of the fatty acidc· , and also in the fattJ 

acid compoai tioo, in an atte .ipt to sl10" if th~ enzyme exhibited 

soy specificity. The re ults suggeoted ttMt there wt:6 oo .e select­

tv.1 ty towards t r1glyce rides containing high p :roportione of unsat­

unted fatty acids , oapec1ally l1nolenic acia, although th~ 

aut hors pointed out that the 1110:rc saturated t riglyce ridef:i ere more 

a1£ficult to ~ulsify. 

Io an atte.3pt to examine this effect ore t h.oroughly Garton !t1 

§1 (1 961) carried out a partial hycx•olysis of lineeed oil by rw, eo 

contents. Changes wore noted in the fatty acid co,:Jpo[: ition of tbe 

free fatty a.cicif;, son the recidual r-lyce · dos art~ r hycl rolysif'l wao 

allowed to proceed to the extent of 325~ . Thene chtmr,oe are ehown 

in Table 2. 

Fl'Oll1 thef'.e r i r,ures 1 t oal d appear that linolenic acid has 

boon oeleetively hynrolysed from tho triglyceride . Ho-ever it 

i:: uot be re e be red that hy roeeoatio-n io so taking place con-

cut•rently and interpretation s difficult. The ree\ll.ta or Oar-ton 

.91 · (1961) ue et that hy rogenetioo ot f tty aci s tr e in the 

ru en. proceed at a fa t vr l'ate than if tho tatty c1<1 e 

s 111 t r1f1 ti . This s.uggestion as eontirme by Ba ko a 

Robertson (1964). In more pJ"eo1 tuclias, lla and 1lcock (1969) 

incuba .a 1-pal ttyl-2- 1-1 40 -11001 011-3-ole:;l ycerol 1th 

n cont nt of a cow !n v1tr.g. Anal 1 of t tatty ct 

d f tr oid of 1-. , t I' 1 cu ti ' 
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Co::;ipon1 tion or .trco to tty oc1<1o one~ the tatty nc:ic1 1, of neutral 
11p1da foll0\11ng .32,. h1{1rolynis of 11noooll oll by r .. Jcn contoota 

' 
Potty Aeld I i'"'r-oe fntty 

j tlC1(1 

I 

. .-u• ty uc1d 
veciounl 

, -1~·c,-,.! J•it1C£ 

t,oopoc,1 tion 
(w...: lght ,·) of 
l tnno1.:c"' oil 

..---------+--·-----·--1--------1---------..... 
pPl!Ji tic ocitl 

oloic aei~ 

l!noleic ac1,1 

11nolon1c acid 

lt .o 
2b. h 

33. I• 

2G. B 

5. 2 

18. 8 

·---------------·-------·~- .__..... .... -·--.-...r T P QIT --~ 

shower'! ttu:t hyoro(!cnat ion lu,,1 only token plr CC v1hen th13 fatty scir'o 

hPd been rov.ove<:1 fro.:1 es1or co:'lbinntion. 

The pntbwny ot hyd1"t0lyoio of trirr.lyeei-1<:tH; by J"U!DCD contoatc 

llao not beeo atud1ed io ony groat cxtont. Io tho 1!l y1 ·ra atud1eo 

of Garton .s,1 .fY. (1961) no cl1nlreeridc or f:l0nos::lvcor1Ce intol":Wd­

int:10 coul<.l be chono. Free Rl.vcorol woo <Jnl.1 round in troco 

a. ouniu. el though thin wc.o probably rortber fermented by the rumoo 

o1ci-oorcnn1a, • Hanko anO Robe-neon (1 ::,4) obtaiooo cbAJranto­

graphtc cvid oco tor tho preneoc ot 

t ru n eonto to ot e attei- lot lon of llDG au 011. aol' lt 

o suSBeated tbot tho ioto d1o 

0017. Tho 10 vt~.o otu4ton of H 

hail a tl'Bnelto~v e.z1otooco 

eat? 811 ck (1969) conf.1 d 

nee or :1000- and a1s1, Jl1<1o lnte 41oteo in t byitrol,-

stn ot tnglvcer1Co bJ bovl l'Ut19D content. 
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·1100 {19S8) tncu t 

cally l bell d 1n t 2- p it1on 

io ct1v 

1th tho contento o !' o 

rtt.rg am th ... 1'08Ults gge te< {i pee1fic1ty Of hydrolyBi 

for r tty ctds e ton.f1e 1 t tho 1- or 7. po 1tions oo tho trtc­

lycoi-ide :10lom.1lc . T::e N ult did not iod1cete ony eta 

spocificit1 be n hcco to pcm1t1on . 

htu 1 n on t lipoly ic eet1v1 tr of ~;JeO cont ot h oo 

b en eont1netl to t r i ~lycer1doc nnc p,olactollplt1c. < h p n 

cont nt vo b n h n to y rolyr;o l o1 1n ~na lyso1 citbio 

e:tvtog r1 to r t tty c1 e · d clue rvl p oepl~orylcboli 

(Da son. 1~~9) . ~b ~ -·- hav t tatt e1C n be 

llbeP.at a f cot combtn t1on with at rol o t ~? ~ ~thyl 

o tera by ohoop rumon aontontn (G rt.on,. unr,uhl1 ,h d) • oon BO 

( ::ri"ht , 1961). o-nt othVl ct:.:rc by oy; ru.ien e .. mtoot · ( :111 , 

.Of Jacob on , 196~) . r ylor, .'\lle 

tt pt to obt .1 11-t 11polytic p tto 

f j) rue- o ec 

(1959) 1 ol 

c pebl · or 
nnd t lf JO 

0 d 

• 
t 

1 1 

r1n hr,; no be n 

l,JC1 thin f '10 

l sing l c1thio vt 

id. 

(1961 J t . l 

c'1 

11 

cce stul . 

nt whtch t1 

r 1 ho pborvlcholt 

1 1 

on 

0 
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pointed out tha t ro p bablV not t on11 ono 

b1Ch h)'d1'0 JSC glyeerlc1 C 1n the PUti n, 'but b 08U o the l P • 

n ;iber pro ent (appro:ximntely 108/nl) t y p b blJ pl y a l o 

port to thtc action. Ilobson onll '*eon (1 9S1) nl o found tru: t tho 

bact eria dtd oot t boli the tro fatty oc1d ... rol ooo , s f1 

1ne that 1 1n roo ent w tll Go on 5!1 JU. (1 961 ) . ·.tore roeontlJ 

· oo , Bell, Grain or on~ Toekol (1963) introcluco 1-14c liool ic 

cid into tho ru en of o obe p ona round that locm t , n 1,4 ;, o! r c11o-

ctivitJ qt..en tlJ ap 'l'Ud io b stecu volo til! t ttuct 1 of 

or on ) fo ~arJ1occt1v1tv 1o cor 

aiox1 d t ttv octa o~ n looct le · then c18, follo ing 

th 1ncub t1on of c al'Odioloio (contn1n1og 14 ot-ol"lc cid) ith 

l'U OD cont Dt • 

T-ie .rolence f f;ol octoc r ro:-i r;ol 1ctol1p1do .... c cntolyoad bJ er 

nc.'fi g act aid , • Conchie cl L vvy (1957) bowed thot ~.1.xou 

- lcroo rEZont .. of h p n nt ot e od botbo< 4 eoloct-

0 ld octlvtty oot1 B 11 y (1952. 196 ) p l'Ct 1-f. x-

tract of bovine ru. D be e 1 wh ch hyd and 1p,ol-

acto Jl sli rol. Thoe ction how ve ule not rol e 

gal cto t t 1n1ng oJ. hol 1 of g y rol e 

1ft d . 1 iog to tb co cl t l"OlY 1 Pif ( 

t , p t1 1 .,,. . 
1<1 of u rot 

J'OlJ ri ,,, 

1th f t c1 00 

( , 3). 

1 2 

(1 51) 1 t t t1111 
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ho Ui y o hydrogo atu totJ t dd .. incubatt 

p 

oi' too oil 

tog 1nc 

n fl~1a 1th 11n e 011, t 11nolcntc ctd 

f :SO.: to app xi 1, 5% 1th 

1a t lovol or 11nole1c dd. Boiled o nt nt 

f n11 d to ve- th1 rr ct 

hnd beoo uao d bf n rlfugotion ., thus 1 t "" conelud t, thz:1t 

D · 1 1'00 ,An 1 , 

f 1 ga . Colby• &utl 

to1n1ns 5.,. 

c1d nt t in 

nt t 

ponn1bl tor th1 

r (19 2) t a at 

n<l con l det1 h 

pot• 1th t 

11 ion or 

bv ,arog t1on ot t un c18 c:1 ot 

t i P 01, . • 

.. 1 rand .:oady 19~;6) pro ld o the ti 

to tlJdl"O n tluo l ca 1n th n. ll y t 

ot 1 11, tl t r t :, 

1 r , 6 • 
co 1 d tl h:V roge t1o bot 1 the 

T 1 tv to h of 

ee1d 0 di t " ti l 

b d {1957) 

ot ol , 11 l cl 

t l7 • 

1 • 

• ·\·111 Y, 

iton con-

... te ne 
1D 1"0l. 

1 odu 

oU, bJ 

ct cvif oco 

d coat 8 1 t 

p ot 

Tbe re l 

o. 

t t.t, 

• ot · • 

, 
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, t (1964) rov14od usotul 1 to tioo 

t 1nt b,cll.'O at on by in ub t 1n 

t tty i d 1th p 7 n contaot 1n an i-t1f1cial n. 

In b t1on t 14c - 11 1, le id g ve r1s to · no-u 

c1d 1th 1ga~ tion. with the 

nt 13 o~ 14. L1 ol o1c cid i-1 two di no1c ac1d 

1 e with 

De 

o1 ctd to the no111-cmn 

oat on of 11 le c dil 

11 o 

(1957) bo tou t 

1 • En'i. 1 

lo h t 

t 

1 olc sci. 

1 

It ob tou h I du ng the hyf' th JIG t 

a n tfiernbl mount or 

tol hYdl'O notion 

lo 0 tur ted tott1 

ot 1n 

l t t ·ol n, 

T (19 ) 

1 C 1D D 

l 

) 

1 

). 
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t 

1 - 4 tu ies. ild 

oct de iooo1 ct n t 

t so (1 6) 1nol 

int 61at 1o the b1oh ?Ogen t1on• as en o-ctado tr1 note ae < 

ttb to ouble bond , eo jug-te nad ougg et d tba 1 al be 

o1tb r oetsdeca-9, 11,15-tri note oc1d or o octmlec 9,13,1 

tr1eno1c oci • Thi wou a " to 1 nd u port o tho ol*ll r work 

of t.io rland 

t , ojor 1ot 

(1957} 

1st to d 10th 

tor t h l'C> 

r, ll1l'OD , M 111 d 

11 . 1~ 1 001 e1 

cld 

an prod cte o~ t b1ohy(J1'Q8onatton or ltnol t c1d b 

hyC?O utu 

ct 

f.t u . 

tho l th 

l nol i 'I 

otol.ly .. 

1 1 

. ,. 

They fo 

or 

1eoo1c c1d• 

no 

o to r 1 ftO 

• 

11 

that th1D bo 

cto cc 1onolc ae1d and 

m1 1ly e 11 leic oc1d 

• 
e 1 te 

' 
- Q , 

1 ..::..&,;li.,;:a;li 

to 

1 
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ci s-c i s-ci s-octadecat r i eno ic acid 

( linolenic acid: A9 :12 :15 ) 

cis-cis-cis-octadecat-rienoic acid 

( Ii nolenic acid: A 9 :n (lJ):lS) 

> 

+2H 

cis-trans-(tran s-c is)­

oc tadecad ienoic acid 

' ' ' +2H , 

tran s-o ct ade ce noi c 

acid 

+2H 

' 

,,,, 
~ +2H 

Jc" 
stearic acid 

cis-cis­

octa dee adienoic 

acid 

octadecenoic 

/acid 

Figure 4. Pathway for the hydrogenation of linolenic acid by rumen 
microorganisms. (from Wilde and Dawson, 1966). 
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nob o oad no (1961 ) laol d s 

lnct1li$1gg~ from beep rumen ntents and to-una it to be c 
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t .fntt:, d 

d l U 111 loo 

1 •• tat c:1 

binc t on 

Th s it 1 parent that b iJ gre of etur tion of tho f tt1 

ctd v 11 bl.o to the rura1n nt , 1 p ot t oo th . et1v1ty of 
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