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Abstract

Frozen storage is a fundamental method for the long-term preservation of golden pompano. How-
ever, processes such as ice crystal damage, protein freezing denaturation, lipid oxidation, and mi-
crobial proliferation continuously compromise the quality of the fish meat. Tea polyphenols, a type
of natural polyphenolic active substance, exhibit multi-dimensional and synergistic protective ef-
fects in the preservation of frozen golden pompano. At the protein level, tea polyphenols inhibit
protein oxidation by scavenging reactive oxygen species and stabilize the spatial conformation of
myofibrillar proteins through non-covalent interactions, such as hydrogen bonding, hydrophobic
interactions, and n-mt stacking, thereby delaying freeze-induced denaturation. In terms of ice crystal
regulation, tea polyphenol molecules may adsorb onto the ice crystal surface through hydrogen
bonding with hydroxyl groups, inhibiting recrystallization and the formation of large ice crystals,
thus reducing mechanical damage to muscle fibers. At the lipid oxidation level, tea polyphenols ef-
fectively inhibit the oxidative degradation of polyunsaturated fatty acids through free radical chain
termination and metal ion chelation, minimizing cross-linking damage to proteins caused by sec-
ondary products such as malondialdehyde. Furthermore, tea polyphenols significantly reduce the
accumulation of volatile basic nitrogen through antibacterial activity and inhibition of enzyme ac-
tivity, thereby delaying the production of spoilage odors. Current research trends indicate that the
combined application of tea polyphenols with chitosan, antimicrobial peptides, modified atmos-
phere packaging, and ice-glazing technology can further enhance preservation effects. Although tea
polyphenols hold great promise in maintaining the quality of frozen golden pompano, further ex-
ploration is needed regarding appropriate addition concentrations, effects on flavor, and the regu-
latory mechanisms of volatile flavor compounds. This paper systematically reviews the preserva-
tion mechanism of tea polyphenols on frozen golden pompano, aiming to provide a theoretical ref-
erence for the processing of high-quality frozen aquatic products.
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