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Effect of Ultrasonic Treatment on the Digestion Characteristics
of Glutinous Rice Flour and Optimization of Process
to Reduce Glutinous Rice Flour Glycemic Index

GUO Yu', YANG Yuchan', GUI Yiwen', WANG Dongxu', GUO Yuanxin""*, DENG Jing

(1.School of Grain Science and Technology, Jiangsu University of Science and Technology, Jiangsu Provincial Engineering
Research Center of Grain Bioprocessing, Zhenjiang 212100, China;
2.Sichuan Tourism University Cuisine Science Key Laboratory of Sichuan Province, Chengdu 610100, China)

Abstract: Objective: To study the effect of ultrasonic treatment on the digestion characteristics and glycemic index (GI) of
glutinous rice flour. Methods: With GI value as the index, the effects of four factors, including emulsion concentration,
ultrasonic power, ultrasonic time and drying temperature, on the digestibility of glutinous rice flour were studied by single
factor test and response surface method. The results showed that ultrasound could transform the components between
starches, increase the content of resistant starch, and significantly (P<0.05) reduce the GI value of glutinous rice flour. The
GI value of glutinous rice flour decreased to 76.31 (14.22% lower than that of ordinary glutinous rice flour) with 30%
emulsion concentration, 400 W ultrasonic power, 4 min ultrasonic time and 49°C, which was similar to the predicted value
of the response surface regression equation (76.28), indicating that the regression model could be used to optimize the

ultrasonic treatment process of glutinous rice flour. The crystal form of glutinous rice flour was not changed by ultrasonic
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treatment. Conclusion: This method could improve the digestibility of glutinous rice flour and provide experimental ideas

for the further development of low GI glutinous rice flour.

Key words: glutinous rice flour; ultrasonic technology; glycemic index; response surface; in vitro digestion characteristics
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Fig.1 Effects of glutinous rice flour emulsion concentration
on digestive properties and glycemic index
of glutinous rice flour
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Fig.2 Effects of ultrasound power on digestive properties
and glycemic index of glutinous rice flour
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Fig.3 Effects of ultrasound time on digestive properties
and glycemic index of glutinous rice flour
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Fig.4 Effects of drying temperature on digestive properties
and glycemic index of glutinous rice flour
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Table 2 Design and results of response surface tset

LES AR (min)  EAEIDIER(W) TREEZ(C)  GIE
1 1 300 50 79.89
2 9 300 50 80.09
3 1 500 50 77.72
4 9 500 50 80.02
5 1 400 40 78.57
6 9 400 40 80.54
7 1 400 60 79.58
8 9 400 60 81.17
9 5 300 40 78.79
10 5 500 40 80.84
11 5 300 60 82.80
12 5 500 60 80.22
13 5 400 50 76.41
14 5 400 50 76.43
15 5 400 50 76.75
16 5 400 50 76.08
17 5 400 50 76.69
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Table3 ANOVA of regression model
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C-THERE  3.16 1 3.16 18.88  0.0034 %

AB 1.1 1 1.1 6.58  0.0373 *

AC 0.036 1 0.036 022  0.6566 ns

BC 5.36 1 536 3199  0.0008 *ox

A? 5.38 1 538 321 0.0008 o

B’ 14.07 1 1407 8395 <0.0001 o

c 2351 1 2351 14029 <0.0001 H
2% 1.17 7 0.17

PRiu 0.89 3 0.3 417  0.1007 ns
afige 0.28 4 0.071

oa 63.85 16
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2255, P>0.05,
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Fig.5 Response surface map of the interaction between ul-
trasonic time and ultrasonic power
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Fig.6 Response surface map of the interaction between ul-
trasound time and drying temperature
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Fig.7 Response surface map of the interaction between ul-
trasonic power and drying temperature
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Fig.8 Crystallinity of ultrasonic glutinous rice flour
by X-ray diffraction
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