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The degree  of  glycer ide  syntheses  by l ipase TOYO 
(Chromobacterium viscosum) and  l ipase OF (Candida 
cylindracea) u s i n g  ind iv idua l  free fa t ty  acids C~8:], 
ClS:2, Cls:3, Cls:4, C20:4, C20:5 and  C22:6 w e r e  com- 
pared.  Lipase  TOYO i n c o r p o r a t e d  e a c h  o f  the  
fa t ty  acids  in to  glycerol  at  levels of g r ea t e r  than  
89%. Lipase OF i n c o r p o r a t e d  m o s t  o f  the  f a t ty  
acids  at  levels above 70% ( d o c o s a h e x a e n o i c  ac id  
i n c o r p o r a t i o n  was 63%). It  was c o n c l u d e d  that  
these  t w o  l ipases  are  feas ib le  for  p r o d u c i n g  glyc- 
er ides f rom u n s a t u r a t e d  fatty acids.  

KEY WORDS: F a t t y  acid, glyceride, lipase, polyunsatu- 
rated, triglyceride. 

For therapeutic applications, not only the structures of 
fatty acids, but also the ways in which they are com- 
bined are important (1,2). In previous papers (3,4) we 
demonstrated that  lipase TOYO (Chromobacterium vis- 
cosum) and lipase OF (Candida cylindracea) were ef- 
fective enzyme preparations for the esterification of ?- 
linolenic acid, eicosapentaenoic (EPA) and docosahex- 
aenoic acids (DHA) with glycerol. 

This short communication supplements those results 

by examining the incorporation of other unsaturated 
fatty acids into glycerides. 

EXPERIMENTAL PROCEDURES 

Lipase TOYO (Chromobacterium viscosum) was pur- 
chased from Toyo Jozo Co., Ltd. (Tokyo, Japan) and li- 
pase OF (Candida cylindracea) from Meito Sangyo Co., 
Ltd. (Nagoya, Japan). Glyceride synthesis was carried 
out under previously determined conditions (4). To a 
mixture of 4 mL glycerol and 0.3 mL of individual un- 
saturated fatty acid (FFA) (all of the FFA used were 
99% purity, produced by the Idemitsu petroleum Chem- 
ical Ind. Co., Ltd., Tokyo, Japan), lipase solution was 
added (water content and lipase amount were 0.93% and 
200 units, respectively, for Lipase TOYO, and 9.80% and 
7650 units, respectively, for Lipase OF). The container 
was degassed and incubated for 24 hr at 25~ with stir- 
ring at 1500 rpm. The reaction was stopped by the 
addition of 15 mL of ethanol. The proportion of glyc- 
erides synthesized was determined by the decrease in 
acid value. The lipid composition of the recovered ma- 
terial was determined by a thin-layer chromatograph 
(TLC)-densitometric method (TLC plate, Silica Gel 60, 
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FIG. L Overa l l  compos i t i on  of the oils obtained by reactions ca ta lyzed  by  l ipase  TOYO (Chromobacterium viscosum) and 
l ipase  OF (Candida cylindracea). 
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TABLE 1 

D e g r e e  o f  E s t e r i f i c a t i o n  o f  E a c h  U n s a t u r a t e d  F a t t y  A c i d  
w i t h  G l y c e r o l  as  D e t e r m i n e d  b y  A c i d  Va lue  

Degree of incorporation (%) 
Free fatty acid Lipase TOYO Lipase OF 
18:1 (w9) 95 71 
18:2 (w6) 95 71 
18:3 (w3) 89 74 
18:3 (w6) 94 73 
18:4 (w3) 93 71 
20:4 (w6) 89 73 
20:5 (~v3) 91 75 
22:6 (~v3) 95 63 

Merck, Darmstad t ,  Germany);  developing solvent, n- 
hexane/ethyl  ether/acetic acid (75:25:2, v/v); densitome- 
ter, Cosmo F-808 (Tokyo, Japan) .  

RESULTS AND DISCUSSION 

Table 1 shows the degree of glyceride synthesis  of 
the individual unsa tu ra ted  fa t ty  acids by lipase TOYO 
and lipase OF. Lipase TOYO incorporated each of the 
unsa tu ra ted  FFA into glycerides at  levels of 89-95%. 
As i l lustrated in Figure 1, triglycerides (TG) made 
up 26-38% of the recovered lipids, regardless  of the 
FFA used. Lipase OF incorporated over 70% of the 

unsa tu ra ted  FFAs into glycerol, except for DHA (DHA 
was 63%). This l ipase produced 18-33% of TG (Fig. 1). 
DHA is less susceptible to esterification when catalyzed 
by lipase OF as compared to l ipase TOYO. Residual FFA 
was less in l ipase TOYO catalyzed reactions. In  gen- 
eral, the resul ts  i l lustrated in Figure 1 indicate tha t  
FFAs with higher  carbon numbers  or the numbers  of 
double bonds produced less TG. However, this does not 
mean  tha t  the initial  incorporation of FFA into glycerol 
decreases when the carbon number  or number  of dou- 
ble bonds increases,  because the proportions of residual  
FFA were near ly  constant.  Fur the r  work on the mecha- 
nisms of the react ions might  help determine the effects 
of chain length and double bond numbers  on the com- 
position of the products, but  we conclude tha t  these two 
lipases should be feasible for producing glycerides con- 
sisting of a lmost  any  kind of unsa tu ra ted  fa t ty  acids. 

REFERENCES 

1. Lawson, L.D., and B.G. Hughes, Biochem. Biophys. Res. Com- 
mun. 152:328 (1988). 

2. Lawson, L.D., and B.G. Hughes, Ibid. 156:960 (1988). 
3. Osada, K., K. Takahashi and M. Hatano, J. Jpn. Oil Chem. 

Soc. (YUKAGAKU) 39:50 (1990). 
4. Osada, K., K. Takahashi, M. Hatano and M. Hosokawa, Nip- 

pon Suisan Gakkaishi,  in press. 

[Received July 8, 1990; accepted September 5, 1990] 

JAOCS, Vol. 67, no. 12 (December 1990) 


