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Response Surface Methodology for Optimization of Maize Resistant Starch Preparation with Pullulanase
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Abstract: In this study, resistant starch was prepared from maize starch with pullulanase. Based on one-factor-at-a-time
experiments, the main parameters of pullulanase hydrolysis were investigated by response surface methodology (RSM),
including reaction temperature, pH value, reaction time, and pullulanase amount, and a mathematical model describing resistant
starch yield was developed. The optimum preparation conditions were achieved as follows: pullulanase amount 12.8 ASPU/qg,
reaction temperature 46.2 “C, reaction time 32 h, pH 5.0. Under these conditions, the yield of the maize resistant starch is 46.2%.
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Fig.2 Effect of reaction temperature on resistant starch yield
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Fig.3 Effect of reaction time on resistant starch yield
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Fig.4 Effect of pullulanase amount on resistant starch yield
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Table 1 Coded values and corresponding actual values of optimization
parameters used in response surface analysis

K ApH  BRMNIRE/C  CRMNEE /A DR /(ASPU/G)
-1 45 44 16 10

0 5.0 46 24 12

1 5.5 48 32 14

%2 Box-Behnken AR ¥ K &5 R

Table 2 Box-Behnken experimental design and corresponding results

WS ApH BRIVIREIC CREENE/M D NEER /(ASPUlG) Y 3% /%
1 —1 —1 0 0 30.5
2 1 -1 0 0 35.2
3 -1 1 0 0 37.6
4 1 1 0 0 32.2
5 0 0 -1 -1 35.7
6 0 0 1 -1 36.9
7 0 0 -1 1 40.8
8 0 0 1 1 43.6
9 -1 0 0 -1 31.2
10 1 0 0 -1 32.5
1 -1 0 0 1 33.8
12 1 0 0 1 38.5
13 0 -1 -1 0 35.6
14 0 1 -1 0 42.8
15 0 -1 1 0 43.3
16 0 1 1 0 44.3
17 -1 0 -1 0 33.4
18 1 0 -1 0 37.6
19 -1 0 1 0 37.7
20 1 0 1 0 41.2
21 0 -1 0 -1 34.4
22 1 0 -1 34.3
23 0 -1 0 1 34.7
24 0 1 0 1 42.4
25 0 0 0 0 46.2
26 0 0 0 0 44.7
27 0 0 0 0 44.3
28 0 0 0 0 43.2
29 0 0 0 0 45.2
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Table 3 Analysis of variance for the fitted regression model
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Table 4 Estimated regression coefficients in the fitted regression model
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Fig.5 Response surface and contour plots showing the interactive
effects of 4 variables on resistant starch yield
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