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Fig. 4 Moisture changes in samples after thawing, cooking and centrifugation
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Fig. 7 Analysis of protein thermal stability of samples
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Effect of static magnetic field-assisted freezing on the quality of frozen
Penaeus japonicus

DING Guoqing"*?*, YANG Dazhang'**, XIE Jing"**, MEI Jun"?**

(1. College of Food Sciences and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai
Professional Technology Service Platform on Cold Chain Equipment Performance and Energy Saving Testing Evaluation,
Shanghai 201306, China; 3. National Experimental Teaching Demonstration Center for Food Science and Engineering,
Shanghai 201306, China; 4. Quality Supervision, Inspection and Testing Center for Cold Storage and Refrigeration
Equipment , Ministry of Agriculture and Rural Affairs (Shanghai Ocean University) , Shanghai 201306, China)

Abstract: Freezing is a common method of food preservation, but the traditional freezing method causes
the formation of a large number of irregular ice crystals, which affects the taste and nutritional value of
aquatic products. In this study, a static magnetic field-assisted freezing system based on an impact freezer
was established to improve the freezing quality and reduce the adverse effects of freezing on aquatic
products. The effects of static magnetic fields with different intensities (20 Gs, 40 Gs, 60 Gs, and 80 Gs)
on the moisture distribution and physicochemical properties of frozen Penaeus japonicus were investigated.

The results showed that the static magnetic field-assisted freezing technique shortened the phase transition
time, and the higher the magnetic field intensity, the shorter the phase transition time. In terms of moisture
distribution, the magnetic field-assisted freezing technique significantly reduced the thawing loss, cooking
loss, and centrifugal loss. Among them, the cooking loss and centrifugal loss of the SMF-80 group were
not significantly different from those of the fresh group, indicating that the magnetic field-assisted freezing
can effectively reduce moisture loss of Penaeus japonicus. LF-NMR showed that the static magnetic field
reduced the mobility and loss of fixed and free water. In addition, the static magnetic field accelerated the
freezing rate and suppressed the increase of L* value in shrimp samples, and the DSC analysis showed that
the thermal stability of of Penaeus japonicus proteins increased, indicating that the application of static
magnetic field could reduce the damage to the protein structure. The static magnetic field also significantly
improved the hardness, chewiness and resilience of Penaeus japonicus after freezing and thawing, and
enhanced the texture of Penaeus japonicus. In conclusion, the static magnetic field-assisted freezing
system effectively improved the quality of frozen Penaeus japonicus and minimized the adverse effects of
freezing on the nutritional value of Penaeus japonicus.

Key words: Penaeus japonicus; static magnetic field; freezing curve; water holding capacity; water

distribution
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