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Optimization of enzymatic hydrolysis preparation process for
camellia seed oil based diacylglycerol

ZHANG Min, ZHU Honggang, YU Chunlian
(Zhejiang Changfa Grain, Oil and Food Co., Ltd., Quzhou 324299, Zhejiang, China)
Abstract: To lay the foundation for the utilization of camellia seed oil based diacylglycerol (DAG), DAG
was prepared by enzymatic catalysis of glycerol hydrolysis reaction in a solvent — free system using refined
camellia seed oil and glycerol as substrates. The effects of immobilized lipase type, reaction temperature ,
enzyme dosage, reaction time, substrate molar ratio, and initial water dosage on the DAG content in the
product were investigated. On this basis, the enzymatic hydrolysis preparation process of camellia seed oil
based DAG was optimized by response surface methodology. The reusability of immobilized lipase was
also examined. The results showed that the optimal enzymatic hydrolysis conditions for preparing camellia
seed oil based DAG were obtained as follows: using immobilized lipase Lipozyme 435 as the catalyst,
molar ratio of camellia seed oil to glycerol 1:3, initial water dosage 1. 5% ( based on total mass of
substrate ) , enzyme dosage 6. 5% ( based on total mass of substrate ), reaction temperature 69 °C, and
reaction time 11 h. Under these conditions, the DAG content in the product reached 52.83% (1,3 -
DAG content of 42.38% , 1,2 — DAG content of 10.45% ). The DAG content of the immobilized lipase
did not decrease significantly after 5 cycles, and its relative enzyme activity was still maintained at about
90% . In summary, the camellia seed oil based DAG prepared by immobilized lipase catalyzed glycerol
hydrolysis of camellia seed oil has a high content of DAG and the process is suitable for deep processing

of camellia seed oil.
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Fig.2 Effect of reaction temperature on the contents of
DAG, 1,2 -DAG, and 1,3 -DAG
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Fig.6 Effect of initial water dosage on the contents of
DAG, 1,2 -DAG, and 1,3 - DAG
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Table 2 Factors and levels of response surface experiment
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Table 3 Design and results of response surface experiment
SRS A B C DAG 4 (Y) /%
1 0 1 -1 28.03 +0. 38
2 1 -1 0 25.04 +0.33
3 -1 1 0 37.15 +£0.28
4 0 -1 1 35.06 £0.32
5 0 0 0 35.88 £0.41
6 1 0 1 51.32 +0.28
7 0 0 0 35.51+0.33
8 -1 0 1 39.63 £0.36
9 -1 0 -1 16.64 £0.41
10 0 1 1 58.52 £0.42
11 0 0 0 36.34 +£0.38
12 0 -1 -1 13.01 £0.34
13 -1 -1 0 19.42 £0.42
14 0 0 0 35.35+0.43
15 0 0 0 36.06 +0.39
16 1 0 -1 21.81 +0.28
17 1 1 0 44.53 £0.43
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AB 0.93 1 0.93 2.75 0.1415
AC 9.61 1 9.61 28.33  0.001 1 ==
BC 18.15 1 18.15 53.50  0.0002
A 34.39 1 34.39  101.38 <0.000 1 =
B 9.19 1 9.19  27.11  0.0012 =
c 2.12 1 2.12 6.26 0.0408 =
R 2.37 7 0.34
L2l 1.76 3 0.59 3.82  0.1143
afiiR 0.61 4 0.15
MiRZE 2277.11 16
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0.(])\110263 #.p<0.05; **.p<0.01
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0.000 1,2 51 @ 3%, R p {5 (0. 114 3) KT
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Fig.7 Recycling of immobilized lipase
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