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Development of high-quality cryopreservation technique of food by 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.
By applying ultrasonic vibration at frequency of 1MHz to a water, a weak enhancement of supercooling

was found at ultrasonic power larger than 5W. On the other hand, as for alternating electric field,
it was found that the load effects of low electric current on onion cell enhanced supercooling
degree, but also those of high electric current reduced suEercooIing degree. Furthermore, a muscle
tissue of tuna fish was cooled by air-blast method. By linking the numerical model and
experimentally determined correlation equations, the drip loss of tuna fish after freezing and
thawing was quantitatively estimated. Summarizing these results, basic of knowledge for development
of high-quality cryopreservation was obtained.
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