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A Non-destructive and Continuous Measurement of Gelatinization
of Rice in Rice Cooking Process

Yoshio Hagura and Kanichi Suzuki

Faculty of Applied Biological Science, Hiroshima University, 1-4-4 Kagamiyama,
Higashi-Hiroshima, Hiroshima 739-8528

A non-destructive and continuous method to measure gelatinization of rice samples in a rice-
water system during rice cooking process was examined. An aluminum pot and a lid of a rice cooker
were used as two electrode plates, and changes in dielectric properties (capacitance : C, and dielectric
dissipation factor : tan ) of the samples in the rice cooking process were measured by a capacitance
meter. Differential scanning calorimetry (DSC) was used to measure gelatinization enthalpy and to
determine the degree of gelatinization. Dielectric loss was calculated from the dielectric properties,
which changed as the rice cooking process proceeded. Thus, we defined the degree of gelatinization
as the value obtained by integrating the dielectric loss with respect to time. The degree of gelatiniza-
tion based on the dielectric properties was consistent with that based on the DSC. We concluded that
the degree of gelatinization in the rice cooking process can be non-destructively and continuously
determined by measuring the dielectric properties.
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Fig. 2 Changes in temperature and capacitance during the rice cooking process

@ : The start time of heating.
@ : The start time of boiling.
@ : The end time of heating.
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Fig. 3 Change in gelatinization enthalpy dur-
ing the rice cooking process
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Fig. 4 Change in the degree of gelatinization
during the rice cooking process

(al) : Degree of gelatinization measured by
DSC measurement.
(a2) : Relationship between DSC measure-
ment and dielectric properties measurement.
(b) : Degree of gelatinization measured by
dielectric properties measurement.
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Fig.5 Method for obtaining the degree of gelatinization using dielectric loss
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