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Process Optimization of Double Enzymes Synergistically Increasing Slowly-Digestible Starch in
Highland Barley
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YUAN Zhenzhen!-2"

(1. College of Agriculture and Animal Husbandry, Qinghai University, Xining 810016, Qinghai, China;2. State
Key Laboratory of Plateau Ecology and Agriculture , Qinghai University , Xining 810016, Qinghai, China)
Abstract: In this study, B-amylase combined with a-glucosidase to increase the slow-digesting starch content
and its in vitro hypoglycemic activity of germinated black barley flour was studied. The optimal process condi-
tions were determined by single factor test, in vitro simulated digestion method and Box-Behnken response sur-
face test, and their in vitro hypoglycemic activity was evaluated by the determination of the inhibition rate of a-
amylase and a-glucosidase. The results showed that the optimal enzymatic hydrolysis conditions for the syner-
gistic increase of slowly-digestible starch content of barley were as follows: B-amylase and a-glucosidase addi-
tion of 150 U/g barley powder, enzymatic hydrolysis time of 8 h, enzymatic hydrolysis temperature of 50 “C, and
concentration of highland barley powder 10%. Under these conditions, the slowly-digestible starch content of
highland barley reached the highest of 33.62%. In the in vitro hypoglycemic activity assay, compared with the
original powder, the inhibition rate of a-amylase and a-glucosidase of enzyme-modified barley powder in-
creased by 62.97% and 52.46% , indicating that the in vitro hypoglycemic activity of enzymatic hydrolyzed pow-

der was significantly improved.
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Table 1 Factors and levels of response surface methodology
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Fig.1 Effect of concentration of highland barley powder on
slowly-digestible starch
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Fig.2 Effect of a-glucosidase addition on slowly-digestible starch
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Fig.3 Effect of 3-amylase addition on slowly-digestible starch
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Fig.4 Effect of enzymatic hydrolysis time on slowly-digestible

starch
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Fig.5 Effect of enzymatic hydrolysis temperature on slowly-

digestible starch
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Table 2 Design and results of response surface methodology

IR A B C 12 I A0 TE R £ 1/ %
1 1 0 2447
2 0 1 -1 25.89
3 -1 0 -1 26.55
4 0 0 0 32.12
5 0 -1 1 26.41
6 0 0 0 31.73
7 0 1 2921
8 1 -1 0 26.39
9 0 0 0 325
10 1 1 0 26.27
11 -1 1 0 28.45
12 1 0 -1 22.98
13 0 -1 -1 25.84
14 0 0 0 32.15
15 0 0 0 33.62
16 -1 -1 0 27.64
17 -1 0 1 26.59
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Table 3 Variance analysis of slowly-digestible starch
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Fig.6 Response diagram and contour of interaction of various

factors on slowly-digestible starch in highland barley
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Table 4 Analysis of hypoglycemic activity
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