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Development of hi?h—guality cryopreservation technique of food by enhancement of
supercooling utilizing ultrasonic vibration 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 electric field on supercooling of water and biological tissue.
Firstly, water in a test tube was cooled at constant cooling rate with ultrasonic vibration at
frequency of 1 MHz. As the results, release of supercooling at higher temperature was suppressed by
applying ultrasonic vibration, although the average supercooling degree was not enhanced. Next, we
focus on the thermal effect of ultrasound as changing temperature distribution in tissue,
directional freezing experiments of cylindrical agar gel immersed in low temperature solution were
carried out. It was found that ultrasound at high frequency is effective to enlarge supercooled
region in the tissue. The lengths of supercooled region were clarified in relation to ultrasonic
power and cooling condition.
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