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Effect of Drying Methods on Quality and Glass Transition
Temperature of Rice

Xu Fengying Chen Zhen Li Changyou Huang Mushui
(Key Laboratory of Key Technology on Agricultural Machine and Equipment, Ministry of Education
South China Agricultural University, Guangzhou 510642, China)

Abstract; The dynamic of rice moisture content during hot air and microwave drying was measured and
analyzed. The dynamic property of protein, amylose content and germination ratio of rice were analyzed
by near infrared detection and germination observation. Furthermore, the influence of drying method on
rice quality was measured by glass transition temperature which was got from the analysis of TG/DSC.
Results showed that the fitting accuracy of logarithmic model was higher than exponential model during
the process of rice dehydration by both drying methods, and the difference in protein and starch content of
dried rice was not significant. However, there were significant differences in protein content between
fresh and dried rice by hot air drying. The germination ratio of rice dried by hot air and microwave was
much higher than fresh ones, which was 0.93 £0.03, 0.77 £0.02 and 0. 65 £0. 19, respectively. As
the rice moisture content decreased, the mass loss and heat flux of dried rice showed different changing
trend and the glass transition temperature decreased as well. All of them had effect on the quality of dried
rice. The results could be a reference for improving efficiency and quality during the process of grain
drying.
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Fig. 1 Schematic of microwave drying equipment
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Tab.1 Sample name of two drying methods
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Fig.2  Curve of rice moisture content changes in rice

during hot air and microwave drying
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Tab.2 Fitting coefficients and determination coefficients

of logarithmic function and exponential function by hot
air and microwave drying for rice
T4 X 5 oR KR F KR KL
F5 3¢ Cy ky, R? Cy ky R?
HX21 22.35 -2.84 0.99 22.70 -0.05 0.91
HX22 22.27 -3.18 0.99 22. 64 -0.05 0.90
HX23 22.21 -3.32 0.98 22.58 -0.06 0. 88

WB21 22.54 -11.03 0.98 30. 48 -0.36 0.96
WB22  22.52 -10.94 0.99 30. 64 -0.36  0.97
WB23  22.41 -10.77 0.99 29.96 -0.35 0.97
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Tab.3 Mean values and variance values of principal component during hot air and microwave drying of rice %
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0 29.09 0. 19¢ 12.33 £0. 08" 9.90 0. 36 29.09 £0.19° 12.33 £0.08 9.90 £0.36
240 22.78 £0.19" 12.68 £0. 13" 9.78 +0. 30 10. 86 1. 88" 12.12 +0. 18 9.02 0. 31
600 20.42 0. 63" 12. 60 £0. 09" 9.92 +0.55 4,31 0. 11° 12.35 0. 10 9.93 +0. 60
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Tab.4 Mean value and standard deviation of rice germination ratio by hot air and microwave drying

RN g KEFR IRIRTy
EZE AN ) 7]/ min LR N - - -
TR KE/ % T 4 % BB TE R A5 B %
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Fig.3 Curve of thermal mass loss and heat flow temperature with different rice moisture contents by hot air and microwave drying
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Tab.5 Comparison of glass transition parameters for

fresh rice and dried rice by hot air and microwave drying

ZH XG HX1 HX2 WBI1 WB2
TR KR/ % 29.09 22.78  20.42  29.09 10. 86
AR B/ C 68.70  49.50 41.80 49.60  38.90
iR/ C 68.80 50.70 42.50 50.40 44.60
Py S/ C 69.00 51.90 45.60 50.90 52.00
LR/ C 69.50 52.10 45.90 51.10 52.40

v/ (J-(g-K)™') 0.35  0.21  0.10 0.24  0.16
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