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Deacidification of High-acid Rice Bran Oil by Enzymatic Esterification

Wu Cong Zeng Qingmei Jin Jing Wei Chunyan Huang Boying

( Engineering Research Center of Bio-Process, Minisiry of Education, Hefei University of Technology, Hefei 230009, China)

Abstract

Deacidification of high-acid rice bran oil catalyzing by esterification using lipase Novozym 435 were
studied. According to response surface method ( RSM) and Box — Benhnken experimental design, the
best conditions of enzymatic esterification were optimized based on the analysis of significant factors and
their interactions. The optimum conditions were; enzyme concentration of 1. 1% , initial glycerol of
0.42 mg, reaction temperature of 56. 4°C , the reaction time of 23.2 h. Under the conditions, rice bran

oil acid value (KOH) decreased from 56 mg/g to 5.04 mg/g, the esterification rate of free fatty acid

(FFA) reached to 91% and matched the prediction value by model.
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Tab.1 Factors and levels of response surface method

KF R i s i ]
5380/ % Jntt/mg /C /h
-1 0.5 0.16 40 10
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Tab.2 Results of response surface analysis

KPS A B 9 D Y/mg-g~
1 0 0 1 -1 15.0
2 0 -1 -1 0 34.8
3 1 0 1 0 8.4
4 1 0 -1 0 28.8
5 -1 0 -1 0 33.0
6 0 1 -1 0 30.0
7 0 0 0 0 9.6
8 1 -1 0 0 30.0
9 0 -1 0 1 25.2
10 0 0 -1 1 15.0
11 0 -1 1 0 25.8
12 0 0 -1 -1 34.8
13 -1 0 0 -1 25.2
14 0 1 0 1 8.4
15 0 -1 0 -1 36.0
16 0 1 0 -1 12.0
17 0 1 1 0 8.4
18 0 0 0 0 9.6
19 0 0 0 0 9.6
20 1 1 0 0 9.6
21 0 0 0 0 9.6
22 1 0 0 -1 12.0
23 -1 1 0 0 12.0
24 0 0 1 1 8.4
25 1 0 0 1 8.4
26 -1 -1 0 0 34.8
27 0 0 0 0 9.6
28 -1 0 1 0 12.0
29 -1 0 0 1 12.0
R3 HFEDWE
Tab.3 Variance analysis
R T AmE B F {8 P
MR 2911.91 14 207. 99 21.75 <0.000 1
A 84.27 1 84.27 8. 81 0.0102
B 939. 87 1 939. 87 98.28 <0.000 1
C 806. 88 1 806. 88 84.37 <0.000 1
D 276. 48 1 276. 48 28.91 <0.000 1
AB 1.44 1 1.44 0.15 0.703 8
AC 0.09 1 0.09 0.00941  0.9241
AD 23.04 1 23.04 2.41 0.1429
BC 39. 69 1 39. 69 4.15 0.0610
BD 12.96 1 12.96 1.36 0.263 8
cD 43.56 1 43.56 4.55 0.0510
A? 78.33 1 77.33 8.19 0.0126
B’ 476. 96 1 476. 96 49.87 <0.000 1
c? 317. 84 1 317. 84 33.23 <0.000 1
D? 19. 86 1 19. 86 2.08 0.1715
S 133.89 14 9.56
B 133. 89 10 13.39
HiR 2 0 4 0
MBI 3045.80 28
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