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Optimization of process for diacylglycerol preparation from rice bran oil
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Abstract: Technology conditions for diacylglycerol preparation from
rice bran oil were optimized by response surface methodology. On
the basis of four single factor experiments, for reaction temperature,
reaction time, immobilized lipase addition quantity and reactants
weight ratio were chosen as influence factors, through four-factor
quadric orthogonal regression test and structure matrix constructing,
quadratic regression model with diacylglycerol yield as response value
was set up and analyzed. The results showed that optimal prepara-
tion conditions were reaction temperature 26 °C , reaction time 10 h,
immobilized lipase addition 8. 5% and reactant weight ratio 14 * 1.
Under these optimized conditions, the theoretical yield was 60. 36 % ,
practical yield was 58. 31% with relative error 3. 4%.
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Figure 1 The influence of temperature on the yield of DAG
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Table 2 Response surface structure matrix and

results of tests

5 X, X, X; X, DAG 7=/ %
1 —1 —1 —1 —1 44, 60
2 1 —1 —1 —1 54,24
3 —1 1 —1 —1 47.10
4 1 1 —1 —1 56. 20
) —1 —1 1 —1 43. 94
6 1 —1 1 —1 58.22
7 —1 1 1 —1 43.90
8 1 1 1 —1 54.12
9 —1 —1 —1 1 47.98

10 1 —1 —1 1 48.15
11 —1 1 —1 1 53.64
12 1 1 —1 1 52.11
13 —1 —1 1 1 51.01
14 1 —1 1 1 53.60
15 —1 1 1 1 53.24
16 1 1 1 1 56. 45
17 —2 0 0 0 41. 29
18 2 0 0 0 53.09
19 0 —2 0 0 45.19
20 0 2 0 0 49. 35
21 0 0 —2 0 52.23
22 0 0 2 0 54.87
23 0 0 0 —2 54. 35
24 0 0 0 2 57.47
25 0 0 0 0 57.26
26 0 0 0 0 59. 37
27 0 0 0 0 60. 53
28 0 0 0 0 57.87
29 0 0 0 0 56. 83
30 0 0 0 0 62. 36
31 0 0 0 0 57. 38
32 0 0 0 0 59.68
33 0 0 0 0 61.32
34 0 0 0 0 59.57
35 0 0 0 0 57.45
36 0 0 0 0 63.58
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Table 3 The analysis of variance
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X, 16. 83 1 16. 83 6.19 0.021 3

X; X» 2.02 1 2.02 0.74 0.398 9
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X2 66. 49 1 66. 49 24.45  <<0.000 1
X, 23. 20 1 23. 20 8.53 0.008 2
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Surface and contour plots mutual-influence of time and ratio of reactant weight on the yield of DAG
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Figure 7 Surface and contour plots mutual-influence of temperature and ratio of reactant weight on the yield of DAG
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