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Measurement of Dielectric Properties of Cereal Grains by
Nondestructive Microwave Measurement Technique
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Abstract The dielectric properties of cereal grains such as short-grain rough rice, brown rice and barley with various
myoisture contents were determined by measuring the attenuation and phase shift of the microwave signal through the
grain samples at 95 GHz. The microwave free-space transmission measurement system consisted of sample holder,
horn antennz and network analyzer. Dielectric constant and loss factor of grain samples increased with moisture
content and bulk density and agreed well with previous research results. Moisture density, which is defined as the
product of moisture content and bulk density, was proposed as a bulk density and variety compensation factor. The
technique for measurement of dielectric properties based on free-space transmission may be useful for other particulate
materials.
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Fig. 1 A general schematic diagram of the electric
field and dielectric material
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Table 1 Moisture content of grain samples
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Rough rice Hwasung 11-27 %| 0.546~0.682
Brown rice | SO0 Vi yg ol 0777~0897
Barley Jinyang 11-21 %| 0.627~0.745
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