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Effect of Microwave Frequency, Water and Inorganic Salts on
Dielectric Properties of Wheat Germ

Wu Qifei  Wang Likun Chen Zhongwei Xu Bin
(School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; Microwave can stabilize the quality of wheat germ rapidly and uniformly with the advantages of
losing nutrition minimally. To investigate the mechanism of microwave on the stability of wheat germ, the
dielectric properties (&' and ") of wheat germ were studied under different frequencies, water contents,
fat contents and salts, including sodium, potassium, magnesium, calcium and iron ion. The results
showed that, when the frequency was 915 MHz, &’ is slightly higher than that at 2 450 MHz, while &”
was less than that at 2 450 MHz significantly. When water content is 16% , with frequency changes from
915 MHz to 2 450 MHz, &' was decreased from 4. 91 to 4. 32, and &” was increased from 0. 33 to 0. 80.
As water content of wheat germ increasing, the dielectric properties of wheat germ were increased
significantly. When the water content was increased from 4% to 16% , the &’ was increased from 2. 61 to
4.32, and &” increased from 0. 02 and 0. 8, respectively. Fat content had little effect on the dielectric
properties of wheat germ, particularly has no effect on &”. Among the five salts, adding NaCl can
increase &’ and &” of wheat germ. Especially when NaCl concentration was 1% , &’ was increased slightly
while £” was increased apparently from 0.8 to 1.3, which can enhance enzyme inactivation effect of
microwave.
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Tab.1 Different salt contents in wheat germ

Z BT ;s B RE

7;:;3 ThE O BEWCOER  wik/ #nis &K
/g WE)/ (587 g mlL R/ %
0.0050 0.250
0.007 5 0.375
NaCl 44.13 0.0010 0.500  2.35  16.59
0.0125 0.625
0.0150 0.750
0.002 6 0.230
KCl 44.13 0.004 5 0.225  2.35 16.59
0.006 4 0.320
0.002 5 0.125
CaCl, 44.13 0.005 3 0.265  2.35 16.59
0.008 0 0. 400
0.003 6 0. 180
MgCl, 44.13 0.007 5 0.375  2.35 16.59
0.0115 0.553

0. 000 093 0. 005
0. 000 130 0. 007 2.35 16. 59
0.000 170 0. 009

EDTA — FeNa 44.13
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B4y 0.19% 0.29% 0.39% .0.49% .0.59% .
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Fig.3 Dielectric properties of wheat germ with different frequencies under different fat contents
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Fig.4 Dielectric properties of wheat germ of 16% water content with NaCl content under different frequencies
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