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Research progress on novel thawing technologies and their effects
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ABSTRACT: Freezing is a common method for preserving aquatic products. The frozen aquatic products on the
market must be thawed before processing and cooking. Traditional thawing technologies may have problems such as
long-time consumption, high energy consumption, large thawing loss, and quality deterioration. Changes in damaged
appearance, flavor, protein denaturation, fat oxidation, and other problems may occur after the thawing of aquatic
products, resulting in a significant decline in quality. Besides, serious nutrition is drained in aquatic products. These
changes make aquatic products finally unable to meet the needs of consumers. Therefore, new thawing technologies
such as electromagnetic wave (microwave, radio-frequency, far-infrared, etc.) thawing, vacuum thawing, ohmic
thawing, high-voltage electrostatic thawing, and others using ultrasonic waves and magnetic nanoparticles assisted heating

methods have gradually been applied and promoted. These new thawing technologies can effectively improve the
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problems of poor quality and sensory deterioration of traditional thawing technologies. This paper reviewed the

principles, application methods, and advantages and disadvantages of several new thawing technologies. And the effects

of different thawing technologies on moisture distribution status and muscle fiber tissue status were highlighted, which

were mainly reflected in the effects on water retention, freshness, oxidative denaturation, conformational change,

aggregation properties of protein, efc. This review aims to provide a theoretical reference and direction for the

development and industrial application of new low-consumption and high-efficiency aquatic products thawing technologies.

KEY WORDS: fish quality; novel thawing technologies; magnetic nanoparticles; assisted heating
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