Kor. J. Microbiol. Biotechnol.
Vol. 32, No. 1, 84-90 (2004)

CHEROIM SCMEEIA L BSE

M. 2

MHE - ob2o - AI(A - YT -
Lo
=

|E¢t CIZ|M2I=e

Diacylglycerol Production by Enzymatic Glycerolysis of Soybean QOil. Park, Kyung Jun, Eun-Young
Ahn, Gi-Suk Kwon, Kang-Sung Kim', and Sung-Tae Kang*. Department of Food Science and Technology,
Seoul National University of Technology, Seoul 139-743, Korea, 'Department of Food Science and Nutrition,
Yongin University, 470 Samga-Dong, Yongin City, Kyonggi-Do 449-714, Korea — Diglyceride (DG) was prepared
by reaction of soybean oil and glycerol in the presence of lipase. The initial rate of DG production was greatly
affected by the amount of lipase. However the DG content at equilibrium was hardly affected by the amount of
lipase added to the reaction mixture. The initial rate of FFA formation was highly affected by the moisture
content between 0.5 and 2.3%, but at higher water content (3.3~5.2%), there was a small increase in the rate.
And DG content at equilibrium slowly increased with the increase of the water content in glycerol up to 4.4%.
However, there was a sharp decrease in DG content at higher water content (5.2~6.4%) due to higher free fatty
acid production. The highest yield of DG was obtained at the temperature ranges of 30~50°C. The final yield
of DG was not dependent on the glycerol (GL) to triglyceride (TG) molar ratio. However, at the molar ratio of
0.75:1 (GL/TG), the enzyme-catalyzed reaction was highly efficient and utilized all the glycerol. In optimized
conditions for glycerolysis a yield of approximately 45% DG was obtained. 66% of total DG was 1,3-DG.
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Table 1. The composition of reaction mixture after 72hr enzy-
matic glycerolysis by several lipases.

Total

Lipases Trlg?)r/:;:rlde F::sj (f(z)l/zt)y diglyceride Monogzy)cerlde
(%)

KURITA 36.7 3.0 47.2 13.1
CHR 342 32 48.9 13.6
CES 433 0 46.9 9.9

P 30.8 8.9 46.7 135
PS 36.0 32 48.2 12.6
CE 59.6 4.2 30.6 5.6
AP 51.0 32 37.6 8.2
AK 373 2.5 45.1 15.2
BG 38.2 9.3 39.0 13.5

Reaction condition: 37°C, lipases: 0.1 g, water content of glycerol:

4.4%, glycerol:soybean oil = 0.5:1 (mole/mole).
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Fig. 1. The effect of lipase activity on the initial rate of
disappearance of triglyceride and the initial rates of
appearance of diglyceride, monoglyceride and free fatty acid.
@, 100-TG; O, FFA; ¥, TDG; ¥, MG; BB, DG purity. Reaction
condition: 50°C, water content of glycerol: 4.4%, glycerol:soybean
0il = 0.5:1 (mole/mole).
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Fig. 2. The effect of lipase activity on diglyceride production
after 24 hr enzymatic glycerolysis of soybean oil. @, TG; O,
FFA; ¥V, TDG; ¥, MG; B, DG purity. Reaction condition: 50°C,
water content of glycerol: 4.4%, glycerol:soybean oil = 0.5:1
(mole/mole).
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Fig. 3. The effect of initial water content on the initial rate of
Jdisappearance of triglyceride and the initial rates of
appearance of diglyceride, monoglyceride and free fatty acid.
@, 100-TG; O, FFA; V, TDG; ¥ ,MG; W, DG purity. Reaction
condition: 50°C, lipase P: 58.3 unit/g reaction mixture, water
content of glycerol: 1.3%, 2.3%, 3.3%, 4.4%, 52%, 6.4%,
;slycerol:soybean oil = 0.5:1(mole/mole).
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i“ig. 4. The effect of initial water content on diglyceride
production after 36hr enzymatic glycerolysis of soybean oil.
Reaction condition: 50°C, lipase P: 58.3 unit/g reaction mixture,
water content of glycerol: 1.3%, 2.3%, 3.3%, 4.4%, 5.2%, 6.4%,
glycerol:soybean oil = 0.5:1 (mole/mole).
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Fig. 5. The effect of glycerol (GL): triglyceride (TG) molar
ratio on the initial rate of disappearance of triglyceride and the
initial rates of appearance of diglyceride, monoglyceride and
free fatty acid. @, 100-TG; O, FFA; vV, TDG; ¥ ,MG; I, DG
purity. Reaction condition: 45°C, lipase P: 58.3 unit/g reaction
mixture, water content of glycerol: 4.4%, soybean oil.
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Fig. 6. The effect of glycerol (GL): triglyceride (TG) molar
ratio on diglyceride production after 24 hr enzymatic
glycerolysis of soybean oil. @, TG; O, FFA; Vv, TDG; V¥,
MG; B, DG purity. Reaction condition: 45°C, lipase P: 58.3 unit/g
reaction mixture, water content of glycerol: 4.4%, soybean oil.
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Fig. 7. The effect of temperature on diglyceride production
after 24hr enzymatic glycerolysis of soybean oil. @, TG; O,
FFA; V7, TDG; ¥, MG; M, DG purity. Reaction condition: 20°C,
30°C, 37°C, 40°C, 50°C, 60°C, lipase P: 58.3 unit/g reaction
mixture, water content of glycerol: 4.4%, glycerol:soybean oil =
0.5:1(mole/mole).
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Fig. 8. The composition of the reaction mixture during
enzymatic glycerolysis of soybean oil. @, TG; O, FFA; V,
TDG; ¥ ,MG; B, DG purity. Reaction condition: 50°C, lipase P:
58.3 unit/g reaciton mixture, water content of glycerol: 4.4%,
glycerol:soybean oil = 0.75: 1(mole/mole).
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