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Optimization of Preparation Process of Oxidized Potato Starch Acetate by Response Surface Methodology

TAN Shu-giong, LIU Li-ping, CHEN Hou-rong, LIU Xiong*
(College of Food Science, Southwest University, Chongging 400715, China)

Abstract: The response surface methodology (RSM) was used to optimize the preparation conditions of oxidized potato starch
acetate. On the basis of one-factor-at-a-time experiments, a 29-run Box-Behnken experimental design involving 4 variables at 3
levels was used for mathematical modeling of substitution degree (SD) with respect to NaCIO amount, acetic anhydride amount,

pH and reaction time. The optimal reaction conditions for improved SD were NaClO amount 1.805%, starch/acetic anhydride

ratio 5:1 (m/m), pH 8.06 and reaction time 1.5 h, resulting in an SD of 0.0975.
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Table 1 The coded values and corresponding actual values of the
optimization factors used in the response surface analysis
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Table 3 Analysis of variances for the fitted regression model

TR P Al F fi P{H

-1 1.0 10:1 7 0.5
0 1.5 8:1 8 1.0
1 2.0 5:1 9 1.5

# 2 Box-Behnken R R &R
Table 2 The experimental design and results for
response surface analysis

R A B C D Y AR EE
1 -1 -1 0 0 0.0226
2 1 -1 0 0 0.0350
3 -1 1 0 0 0.0402
4 1 1 0 0 0.0760
5 0 0 -1 -1 0.0288
6 0 0 1 -1 0.0319
7 0 0 -1 1 0.0298
8 0 0 1 1 0.0517
9 —-1 0 0 -1 0.0185
10 1 0 0 -1 0.0361
1 -1 0 0 1 0.0247
12 1 0 0 1 0.0739
13 0 —1 —1 0 0.0413
14 0 1 -1 0 0.0644
15 0 -1 1 0 0.0413
16 0 1 1 0 0.0549
17 -1 0 -1 0 0.0174
18 1 0 -1 0 0.0465
19 -1 0 1 0 0.0051
20 1 0 1 0 0.0381
21 0 -1 0 -1 0.0350
22 0 1 0 -1 0.0580
23 0 —1 0 1 0.0517
24 0 1 0 1 0.0983
25 0 0 0 0 0.0680
26 0 0 0 0 0.0649
27 0 0 0 0 0.0734
28 0 0 0 0 0.0732
29 0 0 0 0 0.0717

i) 0.013 14 0.0009044 15.70 < 0.0001**
ARG 0.002614 1  0.002614 45.37 < 0.0001**
Btk 5 ZMNT L 0.002266 1 0.002266  39.34 < 0.0001**
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BC 0.00002256 1 0.00002256 0.39 0.5415
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CD 0.00008836 1 0.00008836 1.53 0.2359
A2 0.003554 1  0.003554 61.70 < 0.0001**
B? 0.0000007171 1 0.0000007171 0.012  0.9127
c? 0.002935 1  0.002935 50.94 < 0.0001**
D? 0.0006975 1  0.0006975 12.11  0.0037**
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