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In an tsmxalpanying paper (ory ana Altsehul, this iasue) we describea the 

extractionwithn-~anolofanoilymaterialwhichls regdredas acofactor 

for the hydrolysis of long-chainunsaturatedglycerides bythe llpase ofthe 

castor beau, RI&us Caamrnis(Ory, St. Angelo, andAltschul,1962). The 

sensitivity of the cofactor to air oxidation, which caused discoloration and 

loss of activity, suggested that it Blight possibly have scme properties In 

caQon with tocapherols. Coneequently, anwnber oftocopherol derivatives as 

well as several other llpids were tested as replacemnts for the lipid cofactor. 

The acidlipasewas extrectedwithbutanolcodadlng 2,34baercapto- 

propanol(BAL),uashedwithac&one, anddriedinvacuoas &scrlbeabyOry -- 

aad Altschul (this issue). Several praparstlons of the qpoenzyme were teuted 

on cottoneeea oil, trlolein, anatributyrin. 

The rem&e with cottonseed oil are shown in Table 1. CY-Tocopherol and 

two derivatives were effective In boostingthe hydrolytic activity ofthe 

apoenzylse; tocopherolphosphate, however, was ineffective. lVeither Coenzyae-Q10 

nor a preparation of soybean lecithin in concentrations camparable to those of 

the tocopherols increel3ed activity. zi Additionofasyntheticentlwddant,Ianol, 

didnot increasethe actitityofthe apoenzym; in fact,therewas a slight 

inhibition of lipolysis. WelpighttherefopccoDc1ud4thatthaiacraaeein 

activ%tyresulting fkanaUitionoftocopherols is not the generaleffectof 

1/ One of the laboratories of the Southern Utilization F&search and Develapmbnt 
Mvlsion, Agrbxlltural Research setice, u. 8. Depdmnt of Agriculture. 

2J Trade names are given in reporting exact experimsntd condltiont3; no 
recamendations oftheproducts over others of similarmanufacture are 
implied. 
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addingbackfatorfat derivatives,nordoes it seemtobe ~generalantioxident 

effect. 

Table 1. 

Effect of additives on hydrolysis of 
cottonseeaoilby~nsymepreparations. 

1 
Cofactor 
w!ocopherol 

n 
aw0pama succine;te 
&Tocopherol pallaitate 
CWocopherolphosphate 
coensyme Q-10 (am-l.28) 
soybean lecithin 

2 
Whmpherol succinate 

(I n 
” ” 

3 
Wkmpherolsuccinate 
Ion01 

s- 

1 
2 
3 

MB 

2 
2 

25.6 
2.6 

2: 
0 
0 
0 

16.8 
56.9 

$1 94 

ig*z 
2312 

SeeFigurel, OryandAltschul(thisissue) forassayprocedure. Cottonseed 
oil was a cwrcial refined andbleached oil(Wssonoil). Thetocopherol 
derivatives were obtained f~anDistillationRmiucts &dustries; 
Coellq;yme Q-10 franMerckBharp endDohmResearchLaboratorieswas agift 
ofDr.JemesEamilton,TtiLeneUniversitySchoolofMsdicine;lecithin 
was frcm the Glidden Campany; snd Ion01 (2,6-cU-tert-b~yl-4-~~1 phenol), 
an antioxiaant, was frcnl shell czhemical Corp. 

A ccmparisonoftocopherolsuccinate andthe natural cofactor ontriolein 

is gimninTable 2; ~imilareffects are obtainedbyadditionofeitherone. 

There is even a boost in activity when these are added to the original 

unextracted enzym, but the percentage increase is very much less than for the 

e-=w-* Thetriolein saqple didnot containanytocopherol,therefore the 

residualactivity wouldbethe resultofinccxnplete extractionofcofador. 

Innatural oilsthepresence ofvwyingamouuts oftocopherolmight be mspon- 

sible in paxt for stme of the residual activity. 
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Table 2. 

Bffect of cofactor and tocopherol succlnate on 
bydrolysie oftriolehbyl.Lpaaeandapoenzyme. 

=Ba- 
Cofactor 
~Tocopherolsuccinate 

npoenzspra MO*3 mne 
Cofactor 
a-Toc~lsuccinate 

ig:: 
136.6 

33.1 

iii:: 

AS:MY as described previously. Equivalent quantltles of lipasa (2.6 mg.) 
and &poenzyme (2.0 Bg.) and 2.0 mg. of additive were used as indicated. 
MoleLnwa~obtalnedfrcn~CaliforniaBiochamkcel.eCorp. 

Oryet al.(1962)suggestedthatthe acidllpa6epreparationconteinaa -- 

tvo enzymes, ow with lmxlmm actlvltyonglyceridee of short-chainsaturated 

fattyacids andthe otheractiagprimarUyonglycerLdes of long-chaiau&%r- 

ated fatty acids. More evidence for aI8 point was pre- in the CapanIon 

paper (0x-y and Altechul, thie Isme). 'Itwae alson0tedthat scam llpase 

aetltityle deatroyadduringpreparationofthe apoensgna. Bothofthem 

polnt6arefUrtheriS%luatratedinT8ble3which @howstheactivLtyoftbree 

preparations ofapoenzyne oncottonseedoilandtributyrin. Evenwhen all 

activity on cottonseedoil is destroyedthere still remains considerable 

hydrolysir oftributyriqbutthie cannot beiwxeasadbyadditionoftocopheml 

BUCCinata. When there is ndninnm destruction of &ipase (preparation 4) there 

iaaSi~ficarrt,ipcralreeinthc~tOftributyrinhydrolyzaduponaadition 

of t0cophero1. ThltamightiadicatethattheexmymewhiahcalMyaeshy&olymia 

oflolrg-chainf~ycrci~aigbtdso~~tributyrin,butatalGuch 

louerrate. ThOOl3ZyHWhiChhS- aotitityonglyceridesof&ort- 

chaia fatty acids sgpaFantlydoesnotre@mkcofaotor. Thefolmewlsmore 

aemitiveto deetruationandvhendestrogad twphw.y, as in preparation 6, 

there113 no fkther increase In rate ofhydrolynis oftributyrinbyaddition 

oftocopherolsuccinate. 
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Table 3. 

By&olysis or cottOnseed oilandtribut~ 
w  m-=me praparcrti-. 

cottonseed oil 0 0 
acToccqhemlsuccin&e 24.0 0 

l-butyrin 
c&Tocopherol suednate 

AEscly 88 &scribed pretiowrly. Tribute WaE obtained rrcm Distillation 
Probets Influstrieta. m064g.0ragoenegarslboa~~.0rt0~apharol 
succinatewerausedpertest,asi3dicated. !Rw~ym3prepar&i0n 
MS (LB r-: 4, fdracti~ with but;aool ~0aiag m r0r 17 w8. 
at 5' c.; 5, uteia vitb B(W 60ie r0r 17 br0. at 25' c.; 
6, ertraci;ia rm 48 brs. at 25. c. 

There arelnanysimihrities inbehetiorinthit3 systembetweenthenahral 

c0rad0r and ths t0c0gb3d aeridhee. the mttde 0r the bi2z-0~313 m 

the senra, t.hebehaYiortowarddifferant 6tibstrateaiS shiUW,andosfocaphsrol 

exhibits inhibition at a higher level dmilar to the coiactor. It will thereiore 

be 0r interest to &etenninewhetherthe natural coractoris a tocopherolderi*ive, 

Even so, the ractthsta lipase system is sensitivetothepresence or 

tocopherols is interesting in itself. Heret0r0=, it haa not been possible 

to Ma role rortocopherols in-known ensyme mactlons(Boyer,1gS0; 

Bro-Ralrmussenand~anie,lg61). Insaminstencesrhrrcsucharolebasbeen 

reported, it has later turmd out to be a general effect 0r lipid addition and 

not ageciflc rortocopherols (MUearn, etal., 1960). Here is anexmaple 0r 

a function 0r t000pher0ls which need not necxm8rily be nlsted to its enti- 

ozidant properties. Itcertainlywould seemthatthe searchrorbiochewical 

rmtion~ or t000pherOle ehould imade lip03yf3i~ 0r glycsriaee 0r long-0hd.n 

rattyacidsand, perhapsmore generally, acyltrausrerreactions involving 

such rattg acids. 
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