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Optimization of Enzymatic Extraction Parameters for Taro Starch
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Abstract: Taro starch is wrapped around taro protein, thus leading to low extraction yield of taro starch. In the present
study, the extraction of taro starch was investigated by using alkaline protease to hydrolyze taro protein. Based on single
factor experiments, various process parameters were optimized by response surface methodology. The results revealed that
the optimum hydrolysis parameters for enzymatic extraction of taro starch were determined as pH 10, 41 ‘C, 137 min and
an enzyme dose of 0.9%. The experimentally observed maximum yield of taro starch under these conditions was 88.92%.
Physicochemical analyses showed that the taro starch obtained exhibited a protein content of 0.08%, a whiteness of 94.45%

and an average particle size of 1.23 pm. Scanning electron microscopy observation indicated that the extraction process did
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not damage starch granules.
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Tablel Factors and levels used in single factor design
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Table2 Factors and levels used in Box-Behnken experimental design
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Fig.1  Effect of enzymatic hydrolysis time on the extraction

yield of taro starch
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Fig.2  Effect of enzyme dosage on the extraction yield of taro starch
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Fig.3  Effect of enzymatic hydrolysis temperature on the extraction

yield of taro starch
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Fig.4  Effect of enzymatic hydrolysis pH on the extraction yield of taro starch
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Table3 Experimental design and results for response surface analysis
WS X X, X, X, YRICK/%
1 —1 1 0 0 68.82
2 0 0 0 0 88.85
3 —1 0 1 0 65.52
4 —1 0 0 1 70.92
5 0 1 0 —1 78.32
6 0 0 0 0 88.01
7 0 0 0 0 88.90
8 0 0 —1 —1 80.02
9 1 0 0 —1 75.27
10 0 1 —1 0 71.06
11 1 —1 0 0 69.33
12 0 0 —1 1 79.85
13 —1 0 —1 0 70.22
14 0 —1 0 —1 75.93
15 1 0 1 0 72.56
16 0 0 0 0 87.85
17 0 0 0 0 89.65
18 1 0 0 1 79.36
19 1 1 0 0 69.88
20 0 —1 1 0 67.14
21 0 0 1 —1 78.19
22 —1 0 0 —1 78.64
23 1 0 —1 0 69.14
24 0 —1 0 1 75.86
25 0 1 1 0 68.11
26 0 1 0 1 78.83
27 0 —1 —1 0 66.58
28 0 0 1 1 75.00
29 —1 —1 0 0 65.67
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Table4  Analysis of variance for the regression equation
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Fig.5 Response surface plot for the effect of pH (X;) and enzyme

dosage (X;) on the extraction yield of taro starch
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Fig.6  Response surface plot for the effect of pH (X)) and enzymatic
hydrolysis time (X,) on the extraction yield of taro starch
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Table 6 Distribution analysis of taro starch
FER EECPE R A um REAPEREum 4 (05) lum  d (0.9) /um
ek 1.07 0.26 123 2.08

Table5 Major physical and chemical indices of taro starch
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Fig.7  SEM images of taro starch (X 20 000)
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Fig.8  Granule size distribution of taro starch
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