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Dielectric Properties of Chinese Steamed Bread Based on Microwave Heating
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Abstract: A method based on network analyzer with an open-ended coaxial cable and mixture
equations was used to analyze dielectric properties of Chinese steamed bread by microwave heating.
Dielectric properties of Chinese steamed bread were measured under the different densities.
Regression analysis method was used to get the relationship between dielectric properties and
frequency. By comparing the measured values of dielectric properties with the calculated ones,the
Bottcher equation was obtained for the calculation of dielectric constants and the Landau and
Lifshitz, Looyenga equation for loss factors. The effects of frequency (915~2 450 MHz) ,moisture
content (40.12% ~48.50% (w.b.) ) and temperature (25~100 C ) on dielectric properties were
studied. Results showed that dielectric constants decreased with the increased frequency, loss factors

first decreased then slowly increased with the increased frequency. Both dielectric constants and loss
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factors increased with increased temperature and moisture content. The penetration depth of Chinese

steamed bread in microwave heating decreased with the increased factors. Within the temperature
range of 25~100 C ,the optimal thickness of steamed buns at 915 MHz and 2 450 MHz in
microwave heating was 12.82 cm and 10.62 cm, respectively.

Keywords: Chinese steamed bread,microwave heating,dielectric property, mixture equation,

penetration depth
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Table 2 Regression analysis about frequency,moisture content and temperature dependence of dielectric properties for

Chinese steamed bread
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