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Preparation of diacylglycerol from Trichosanthes kirilowii
seed oil by enzymatic glycerolysis
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Abstract :In order to optimize the preparation process of Trichosanthes kirilowii seed diglycerides ( DAG)
oil and improve the industrial yield of DAG, enzymatic glycerolysis method was used to prepare
Trichosanthes kirilowii seed DAG oil with lipase as catalyst. The effects of reaction time, enzyme addition
amount and glycerol to oil mass ratio on the content of DAG were investigated through single factor test.
The reaction conditions were optimized by response surface methodology. The lipid composition, fatty
acid composition and basic physicochemical indexes of Trichosanthes kirilowii oil before and after
enzymatic glycerolysis were analyzed. The results showed that the optimal preparation conditions were
reaction time 12.5 h, glycerol to oil mass ratio 1: 10 and enzyme addition amount 6. 5% (base on the
total mass of glycerol and oil). The DAG content of Trichosanthes kirilowii seed DAG oil was 60.60%
under these conditions, in which 1, 3 — DAG content was 45. 97% and 1,2 — DAG content was
14.63% . Compared with Trichosanthes kirilowii seed oil, the main fatty acid composition of Trichosanthes
kirilowit seed DAG oil did not change, but the acid value increased, while the iodine value and
saponification value decreased. In conclusion, Trichosanthes kirilowii seed DAG oil with high DAG

content can be produced by enzymatic glycerolysis method.
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Table 1 Factors and levels of response surface test
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-1 11.5 6.0 1:9
0 12.0 6.5 1:10
1 12.5 7.0 1:11
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Table 2 Response surface test design and results

= A B c DAG 5H/%
1 -1 -1 0 50. 60
2 1 -1 0 53.60
3 -1 1 0 53.67
4 1 1 0 52.40
5 -1 0 -1 51.93
6 1 0 -1 55.47
7 -1 0 1 54.00
8 1 0 1 52.73
9 0 -1 -1 53.53
10 0 1 -1 53.67
11 0 -1 1 51.87
12 0 1 1 54.00
13 0 0 0 58.70
14 0 0 0 58.60
15 0 0 0 58.20
16 0 0 0 60. 80
17 0 0 0 59.30
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Table 4 Lipid composition of Trichosanthes

kirilowii seed oil and its DAG oil %
Jig 5t JREERF JREEKF DAG il
TAG 97.87 37.45
MAG 2.13 1.95
1,3 -DAG - 45.97
1,2 -DAG - 14.63
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Table 5 Composition and relative contents of fatty

acids of Trichosanthes kirilowii seed

oil and its DAG oil %
JE iR JREEFFIH JREEHF DAG 3
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Table 6 Physicochemical indexes of Trichosanthes
kirilowii seed oil and its DAG oil

HiH JREEFF JRFEHF DAG i
R {E (KOH) /(mg/g) 0.440 £0.031b 0.529 £0.026a
BALE (KOH)/(mg/g) 193.280 +4.100a  181.430 +3.590b
(1) /(g/100 g) 128.580 +0.480a  115.210 +0.320b

e AT AR AR R 25 B3 (p <0.05)

Note: Different letters in the same line indicate significant

difference (p <0.05)
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