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Effect of different freezing rates on the quality of Pseudosciaena crocea
during frozen storage

TANG J iangmeil, LIAO Yuanyuanl, TANG Haiqingz, ou Changrongl*
( 1.College of Food and Pharmaceutical Sciences, Ningbo University, Ningbo 315832, China;
2.Faculty of Food Science, Zhejiang Pharmaceutical College, Ningbo 315100, China )

Abstract: The effect of freezing rate on the quality of Pseudosiciaena crocea during frozen storage was
examined in the current study. Fresh Pseudosciaena crocea were treated by three freezing methods including
slow freezing, ethanol immersion freezing and liquid nitrogen immersion freezing. The indices including pH
value, drip loss, TVB-N value and texture, combined with scanning electron microscopy (SEM) to investigate
the change of physiochemical properties and tissue microstructure of fish flesh. The results showed that the pH
value of samples treated by both slow freezing and ethanol immersion freezing decreased initially and gradually
increased. Finally, a sustained decline was observed in that of Pseudosiciaena crocea by liquid nitrogen
immersion freezing. Slow change in the latter was observed in that of Pseudosiciaena crocea by liquid nitrogen
immersion freezing. The TVB-N value of Pseudosciaena crocea frozen by three different methods increased
with the prolonging of the storage time, while the sample treated by liquid nitrogen freezing remained the lowest
value. The value were 27.79, 25.024, 21.57 mg-dg”, respectively. The content of soluble protein and texture
properties of samples treated by three different freezing methods decreased during storage. In contrast, a
relatively high value of protein solubility and texture properties were remained in Pseudosciaena crocea treated
by liquid nitrogen freezing. Meanwhile, SEM profiles revealed that varying degrees of damage occurred on the
muscle fibers of Pseudosciaena crocea treated by three different freezing methods. Minimum damage was
observed on samples treated by liquid nitrogen immersion freezing. In summary, a relative higher drip loss was
evident in quick freezing samples. Increased freezing rate, delayed the Pseudosciaena crocea denaturation and
degradation of the proteins. The texture characteristics remain unaltered. Furthermore, liquid nitrogen immersion
freezing produced optimal results, compared with other two freezing methods. The current study highlights the
potential of developing better approach for quick freezing of aquatic products.

Key words: Pseudosciaena crocea; freezing rate; liquid nitrogen immersion freezing; physiochemical properties;
tissue microstructure



