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Development of high-quality freezing-thawing technique of food by utilizing
high-frequency ultrasonic wave and alternating magnetic field
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A method to actively controlling crystallization is one of promising
technique for cryopreservation of food. The object of this project is to study the effects of
ultrasonic vibration and alternating magnetic field on supercooling of water and biological tissue.
Firstly, we focus on the thermal effect of ultrasonic wave due to 1ts absorption as changing
temperature distribution in tissue during cooling process. It was found that ultrasound at frequency

of 1 MHz is effective to enhance supercooling degree in the tissue. The degree of supercooling was
clarified in relation to ultrasonic power and cooling condition. Secondly, ultrasonic thawing
experiments were performed on frozen tissue. As the results, the thawing rate in the range between
-5° C and 0° C increased with increasing ultrasonic power due to attenuation of acoustic energy.
Finally, the effect of alternating magnetic field on supercooling of physiological saline solution
was not found clearly in the experiments.
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