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Effects of ultrasound-assisted immersion freezing on the muscle
quality in Miichthys miiuy
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ABSTRACT: Objective To explore the feasibility of the application of low-frequency ultrasonic waves in
immersion freezing technology, and compare the effects of different freezing methods on the muscle quality of
Miichthys miiuy. Methods Ultrasound-assisted immersion freezing (UIF), immersion freezing (IF) and air freezing
(AF) were used to treat fresh Miichthys miiuy muscle, and the freezing rates of samples treated with different freezing
methods were compared through temperature curves. The water-holding capacity, whiteness, and myofibrillar protein
changes of the samples were periodically tested during frozen storage. Results Under the ultrasonic treatment with
a frequency of 25 kHz and a power of 180 W, the UIF method could make the freezing rate of fish muscle much
higher than that of the IF method, which was more than 10 times higher than that of the AF method. Compared with
AF and IF group samples, UIF samples maintained better water holding capacity during 12-week’ —26°C frozen
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storage, and myofibrillar proteins showed relatively higher Ca**-ATPase activity and sulthydryl content. Conclusion

A suitable power of ultrasound is a beneficial supplement to the immersion freezing technology, which can more

effectively inhibit the quality reduction of fish during frozen storage.
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Fig.1 Comparison of temperature curves of Miiuy croaker meat
processed by different freezing methods
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Fig.2 Effects of different freezing methods on thawing loss (A) and
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