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Determination of Water Content in Small Red Beans Based on Dielectric Loss Factor

WANG Jing, GUO Wen-chuan*, DENG Ye-sheng
(College of Mechanical and Electronic Engineering, Northwest A&F University, Yangling 712100, China)

Abstract: A mathematical model for water content of small red beans with respect to relative dielectric loss factor, bulk density
and temperature was set up and validated under a signal frequency of 500 kHz. The effects of measurement signal frequency
(1 kHz —1 MHz), bulk density (747 — 851 kg/m?®) and temperature (5—40 C) on relative dielectric loss factor were studied,
and the mechanism underlying the change in relative dielectric loss factor was analyzed in theory. The results indicated that
dielectric loss factor of small red beans revealed a decreasing trend with increasing signal frequency in the range of 1 kHz—
1 MHz, but presented an opposite trend as the water content, bulk density and temperature increased. A quadratic model
characterizing the relationship of water content with relative dielectric loss factor, bulk density and temperature was established
with a determination coefficient of 0.9882.
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Table 1 Bulk densities of small red beans with various water contents

1 1 A DT FIKE %

BRE R SR 138 168 178 198 218
FABCIRAS 1(kg/m3) 807 797 762 762 747

AR SR J(kg/m?) 830 817 784 782 771

T A S I(kg/mP) 851 837 813 803 787
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Fig.1 Effect of frequency on relative dielectric loss factor of small red
beans with water content of 17.8% and bulk density of 762 kg/m? (a) or
water content of 21.8% and bulk density of 747 kg/m? (b)
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Table 2 Analysis of variance for the fitted regression model

EIE! HEBE TP R? F 1 P WFEME
— I 3 899.1511 0.9366 2898.78 << 0.0001 **
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