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Lipase-Catalyzed Acidolysis of Rapeseed Oil for Preparing Structural Lipids
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(1. School of Biotechnology and Food Engineering, Hefei University of Technology, Hefei 230009, China
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Abstract: In this study, the lipase (from Thermomyces lanuginosa)-catalyzed acidolysis process of rapeseed oil with caprylic
acid was investigated to prepare structural lipids using single factor and response surface tests. The results showed that the
incorporation rate of caprylic acid reached up to 23.19% at the conditions of the molar ratio between rapeseed oil and caprylic
acid of 1:3.57, immobilized lipase addition amount of 10.57%, water addition amount of 5.2%, reaction temperature of 48.6 “C

and reaction time of 12 h. This investigation will be significance for improving the additional value of rapeseed oil and extending
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its industry chains.
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Fig.1 Effect of substrate molar ratio on the incorporation rate of
caprylic acid
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Fig.2 Effect of reaction temperature on the incorporation rate of
caprylic acid
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Fig.3 Effect of enzyme dosage on the incorporation rate of caprylic acid
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Fig.4 Effect of water addition amount on the incorporation rate of
caprylic acid
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Table 2 Design and results of response surface tests for optimizing the
incorporation of caprylic acid

Y ] X1 X2 Xs Xa Y SERAE AN [%
1 -1 —1 0 0 19.08 £ 0.70
2 1 -1 0 0 14.97 £+ 0.87
3 -1 1 0 0 23.61 + 0.34
4 1 1 0 0 18.61 + 0.88
5 0 0 —1 —1 15.72 + 0.67
6 0 0 1 —1 17.56 + 1.43
7 0 0 —1 1 18.99 + 1.29
8 0 0 1 1 16.04 + 1.03
9 -1 0 0 —1 18.49 +1.13
10 1 0 0 -1 16.90 = 0.28
11 -1 0 0 1 20.70 & 1.04
12 1 0 0 1 17.71 £ 0.51
13 0 0 -1 0 16.90 + 0.34
14 0 1 -1 0 18.64 + 0.32
15 0 -1 1 0 14.77 £ 0.72
16 0 1 1 0 21.53 £ 0.59
17 -1 0 —1 0 22.42 +1.25
18 1 0 —1 0 16.94 + 0.85
19 —1 0 1 0 19.78 & 0.54
20 1 0 1 0 20.44 +0.085
21 0 —1 0 -1 14.93 + 0.68
22 0 1 0 -1 17.21 £ 051
23 0 -1 0 1 14.85 + 0.96
24 0 1 0 1 20.54 & 0.58
25 0 0 0 0 24.99 + 0.66
26 0 0 0 0 25.03 + 0.85
27 0 0 0 0 24.82 +0.34
28 0 0 0 0 25.76 & 0.30
29 0 0 0 0 24.98 + 0.56
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Table 3 Analysis of variance for the fitted quadratic regression equation

7 26K SS df MS F{H P {E
Xi 28.5276171 1 28.52761707 77.03130279 < 0.0001
Xz 50.5136747 1 50.51367468 136.3988503 << 0.0001
X3 0.02140385 1 0.021403853 0.057795458  0.8135
Xa 5.359766 1 5359766003 14.4726339  0.0019
XiXe 0.19815852 1 0.198158523 0.535074805  0.4765
XiXs 9.44425092 1 9444250923 2550170772  0.0002
XiXs 0.49238289 1 0.49238289 1.329550078  0.2682
XaXs 6.32447052 1 6.324470523 17.07756391  0.0010
XeXs 2.89238049 1 2.89238049 7.810110349  0.0143
XaXs 5.72692761 1 572692761 15.46405694  0.0015
Xi? 27.9367463 1 279367463 75.43581218 << 0.0001
X22 94.9626853 1 94.96268531 256.4216755 < 0.0001
Xa? 71.2378515 1 71.23785148 192.3590216 < 0.0001
Xe? 135.676363 1 1356763632 366.3582203 << 0.0001
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