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Preparation of Octenyl Succinic Anhydride Modified Broken Rice Starch

GOU Lin, WANG Ze-nan*, HAN Tang-jian, JIANG Yan, XU Chun-ze
(School of Biotechnology and Food Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Broken rice starch was modified with octenyl succinic anhydride in aqueous slurry system. The modification process
was optimized by one-factor-at-a-time and orthogonal array design methods to achieve maximum degree of substitution (DS).
The results showed that the optimal process conditions were found to be: starch slurry concentration 30%, pH 8.5, reaction

time 5 h, and reaction temperature 35 ‘C. Under the optimal conditions, the degree of substitution was 0.01445.
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Fig.1 Effect of starch concentration on the degree of substitution
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Fig.2 Effect of pH on the degree of substitution of broken rice starch
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Fig.3 Effect of reaction time on the degree of substitution of broken
rice starch
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Fig.4 Effect of reaction temperature on the degree of substitution of
broken rice starch
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Table 1 Orthogonal array design and results

A B C D
Wes . ) N DS
WIS % pH RN SR /C
1 1(20) 1(7.5) 1(4) 1(30)  0.00837
2 1 2(8.5) 2(5) 2(35)  0.01169
3 1 3(9.5) 3(6) 3(40)  0.00934
4 2(25) 1 2 3 0.01016
5 2 2 3 1 0.01109
6 2 3 1 2 0.01023
7 3(30) 1 3 2 0.01265
8 3 2 1 3 0.01114
9 3 3 2 1 0.01335
K1 0.02940 0.03118  0.02974 0.03281
Ko 0.03148 0.03392  0.03520 0.03457
Ka 0.03714 0.03292  0.03368 0.03064
ke 0.00980 0.01039  0.00991 0.01094
ke 0.01049 0.01131  0.01173 0.01152
ks 0.01238 0.01097  0.01103 0.01021
R 0.00258 0.00092  0.00182 0.00131

K2 SSOSHIEBRETELAMERRRELERTZNMT
Table 2 Variance analysis of the degree of substitution of broken rice
starch with various reaction conditions

TER WEFIIA A CPEmEFIM P RN

A 0.000049 2 0.000025 26.7467 **

B 0.000002 2 0.000001 1.0917

C 0.000021 2 0.000011 12.0087 **

D 0.000008 2 0.000004 4.3668 *
e 0.000033 36 9.16 X 107

VE: Fooiesn=5.29; Fooses= 3.26; Fozse= 1.37; xx. 25 7MW 2%
(P <0.01); « 2553 (P <0.05).
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