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The acidlipase ofthe caetorbean, Hicinua camnuni8, catalyses the 

hydrolysis of triglycerides without req,uiring added emuleiflere (Ory et al., 

1960). In this respect it differs frafa pancreatic llpase which acts only on 

emulsified fat (Desnuelle, 1961). One explanation for not requiring emulsifiers 

might be the existence of cofactor(s) in the particulate preparation, which 

mediate between the enzyme and the triglyceride substrate. 5s interpretation 

- to hold for phospholipases, which have been shown to require cardiolipin, 

inositol phosphatldes, or certain synthetic emulslflera as cofactors (Weiss 

t a&, 1959; Bangham and Daweon, lg60). Inthis ccxuunicationue present 

s- of the properties of a lipid cofactor extracted fzxxa the castor llpaee 

with butsakol foJ.lowing the procedure of Morton (1955). 

The fatty layer obtalned by centrifuging an extract of castor beans (Baker 

296J 3 variety kindly suppldd by D. S. Bolley and W. E. Daningo of the Baker 

Castor oil Ccmrpany) in phosphate buffer, pH 7.0, contains the enzyme substan- 

tially free of most of the protein and the cell debris. F'urther extraction 

of this fatty lsyer with ether and saturated I&Cl removes neutral fats and 

salt-soluble proteins. The particulate matter remaining is cusJyzed and 

lyophilizeed to yield a lipase preparation which is stable in the cold for at 

least six months (Cry et al., 1962). 

lf Presented in part at the 140th meeting of the American chemical Society, 
chicago, Illinois, septeslber 3-8, lg61. 

g Cne of the laboratories of the Southern Utilization &search and Developuent 
Division, Agricultural Research Service, U. 5. Depa&m& of Agriculture. 

~/'hrsdcnrrmeSaregiveninreporting~expe~~alCondition6jnO 
recamnendations oftheproducts over others of similar manufacture are 
inrpued. 
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~e~~prepsratianreybesplltiatotvoc~s:eBarticulek 

fraction with greatly rsduced lipolytic activity (apoanzylae) and a vlecoue oil 

(cofactor) which, when added back to the &poenzyIue, incre8see its l.ipase 

activity. In atypicalpreparation, 2COmg. oflipme were extractedwith 

three 30 ml. portions of ;-butanol in a tismm hqkxeniz& set in ice. The 

htenolexbrectwes clarifledbycentrifugation,the residue(apoenzyme)was 

extracted with acetone to remove excess butanol, andthendried invacuo. -- 

Whereas 2.6 mg. of lipwe in en excess of cottonseed oil produced I.29 pies 

of fatty acid in 10 min., an eqmmlent amount of the epoenqma pXKhIWd 

33 plea under the mme conditions. 

Whenthe lipaeeispreparedfkaa relativelyirash castor beans, the above- 

mentioned procedure removes most of the cofactor. In sane e3tperimentr we wed 

$-year old seeds as the source of lipase. Althoughyieldandactitity0rthe 

enzyme were unaffected, it wa8 no longer poesible to extract the cofactor with 

butanol. This difficultywas overcanebyfreeze-dryingthe lipase frcau e 

mz~pension containing 0.05 g cysteine prior to extrsction with butanol or by 

edding 2,3-dimercaptopropanol (ML) to the butanol (0.05 moles/liter). The 

preferredprocedure wastohamgenizethe freeze-driedlipasewithbutsDo1 

containing 0.05 EBAL, let stand for 17 hours in a refrigerator, centrifuge, 

re-extract the residue once more with the same solvent, then acetone extraction, 

end vacuum drylmg. 

Approximately 50$ of the weight of the original lipase preparation le 

recoveredasthe epoenzyme. It conteine X2-14$ nitrogen, is not wetted by 

water, and retains ita actitity for over a moz.$.h when kept at rocm temperature. 

It MB possible in 6cme instances to remove alJ. of the cofactor (~.a., B, 

Table l), but this ~88 ectxmpenied by destruction of 3. 7996 of the apoenzyme. 

In no instance was it possible to remove cofactor without wane lose in activity, 

hence, the wide variation in activity of various apoenzyme preparations on 8 

ningle subatrete, 

The clear, thick, oily extract darkens readily on exposure to air, la 

water-insoluble, but dis~~olves easily in ether or ethyl alcohol. After removal 
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Figure 1. The effect of apoenzyme and cofactor come&rations on lipolysie. 

Apoenzyme, cofactor, l000 jmoles cottomeed oil, 0.05 ml. 0r 
0.1 M TITIS buffer, pi 8, and water to a total of 4.9 ml. were hcmgonized, 
thez&aced in a reaction veeael at 24', endstirred. ThepHwaslouered 
to 4.2 by adding O.li acetic acid, initiating lipolysis. After 10 minutes, 
5 ml. of ethanol were added and the fatty acida titrated in a p&Sat to 
p~ 8.5 tith 0.1 19 rk03i. 

of the butanol by evaporation under nitrogen, the oil is taken up in ethanol 

and storeduudernitrogeninthe refrigerator, where it is stable for several 

weeka. The alcohol is evaporatedundernitrogenpriortotesting. 

The effect of various amounts of lipid cofactor at three levels of apoenzynw 

ie shown in Figure 1. A 8~ of the results of addition of cofactor to 

apoenzyme for various preparations and substrates is given in Table 1. 

Under the condition6 of the test, the re@renent for cofactor ie related 

to the concentration of amyme; there is an optimum concentration for any 

given set or conaitiOna. Itisnot s~lya~t~rofproridingaa~8ifler, 

since emleiflcation of cottonseed oil with synthetic detergents will not 

eliminate the requiremnt for cofactor. Castor oil itself is not the cofactor 

since the effect of cofactor ie clearly demonstrated with castor oil as the 

substrate. 
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Table 1. 

Bffect of cofactor on lipolyt3Ls of vwiol38 6ubEtrul;Qs by 
W-w-P-i-. 

cottonseed 
cotton8ead oil Oil~lon Trlbutyrill 

Cofaator cofactor cofactor 
22s?s p+g.& Added 

. . 

A 1 5.5 l-r*5 0 2.5 30.1 34.4 

A 3 48.7 72.2 Il.7 32.0 85.3 95.8 

B 2 2.2 34.0 -- -- 86.8 95.3 

C 2 23.0 61.1 -- -- 100.2 128.4 

Castor oil 
D 2 a- -- -- -w 24.1 63.1 

B 2 22.3 71.3 -- -- 34.3 61.6 

Method of assay as described for figure 1; 2.5 mg. of cofactor were 
added as indicat43d. Cottonseed oil mu3 a caarsrcial r&bed and 
blQachedoil(~esonoil); tributyrinuas obtalmdfnm$estman 
Cheinicale; castor oil was a cmmrdal refined oil obtained fkuu 
Bakar Castor Oil Co. The emuldoncnneietingofl~ cottonseedoil, 
1.26 Dnmlee, 0.2% TJ& and 0.2$ Pluronic was supplied by W. S. 
Singleton (for constituente, see Singleton et al., 1958). Apoenzyme 
p~loneA,B,C,andD~~llsdeby~~onPrith~~; 
s~sprsparadbyetrrrctionwithbutraaolcnntaialsgBAt. 

~lyais oftribufiyrln is onlyslightlyafYectedbythe addition ofthe 

cofactor to the reeldue. Onthe basis ofutherevidencc OryetaL(lg62) -- 

eugge&edth&thereweretwo enzymes inthe acidlipaseprepamtion: one for 

tr&lywmidee of ehort-chain saturated fatty acidn and the other prlmarlly for 

thetrlglyoerides ofunsaturatedfattyaclds. The evlde.meinTablelwould 

Eeam to eugport this coatention. 

The cautor edxpera contains close to 7U$ of Its dry weight ae lipid. 

It i8 of interest to coxrteimplate that the req&xemnt for cofactor shown by 

the acid lipase might be typical of lipaeee found in tiesues of high llpla 

content, even of adipose tissue. 
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