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Freezing curves of abalone muscle under

different freezing methods
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Fig. 4 Moisture changes in abalone muscle under different freezing methods
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Fig. 5 Water distribution in abalone muscle under different freezing methods
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Fig. 6  Protein properties of abalone muscle under different freezing methods
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Effects of different freezing methods on the qualities of abalone muscle

7ZHAO Ying,LU Chenxi,LIN Ying, LIU Yuxin
School of Food Science and Technology/State Key Laboratory of Marine Food Processing and Safety Conirol/
National Engineering Research Center of Seafood/Liaoning Collaborative Innovation Center of Seafood

Deep Processing , Dalian Polytechnic University , Dalian 116034, China

Abstract: [ Objective] To investigate the effects of different freezing methods on the qualities of frozen abalone
muscles. [ Methods] Fresh abalones were treated with four freezing methods: Air Freezing ( AF), Cooked
Freezing (CF), Rapid Cryogenic Freezing ( RCF), and Liquid Nitrogen Freezing ( LNF). The effects on ice
crystal formation, tissue structure, moisture distribution and changes, protein properties, and textural properties
were analyzed. [ Results] AF-treated muscles remained largely intact in fiber structure with higher thawing/
cooking losses and slight changes in protein conformation and textural properties. CF treatment induced large,

irregular ice crystals, increased fiber breakage, reduced water-holding capacity, the highest thawing/cooking
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Comparative study on antioxidant activity of EGCG and theaflavin
based on density functional theory

XU Yucong',LI Wenzheng' ,FAN Maomei',BU Ying'®,ZHU Wenhui',LI Jianrong'*, Ll Xuepeng'
1. College of Food Science and Technology/National & Local Joint Engineering Research Center of Siorage ,Processing and
Safety Control Technology for Fresh Agricultural and Aquatic Products,Bohai University , Jinzhou 121013, China;
2. Liaoning Collaborative Innovation Center of Seafood Deep Processing ,Dalian Polytechnic University , Dalian 116034, China ;
3. Institute of Ocean Research ,Bohai University , Jinzhou 121013, China

Abstract: [ Objective] To investigate the structure-activity relationship between the antioxidant activities of
EGCG/theaflavin and their molecular structures. [ Methods] The molecular structures and corresponding free
radicals of the main functional components—epigallocatechin gallate (EGCG) and theaflavin—in green/black tea
were theoretically calculated using the density functional theory ( DFT) method. The differences in antioxidant
activity and solvation effects between EGCG and theaflavin were analyzed based on multiple antioxidant indices.
[ Results] Theaflavin exhibited higher antioxidant activity than EGCG, with a frontier molecular orbital energy gap
AE  yyoonoy of 5.67 eV, a bond dissociation energy ( BDE) of the C,,—OH phenolic hydroxyl of 321. 9 kJ/mol,
an ionization potential (IP) of 461. 4 kJ/mol, and a spin population of the C,—OH oxygen atom of 0. 218. In non-
polar solvents, sequential proton-loss electron transfer (SPLET) is preferred as the dominant reaction mechanism,
while in polar solvents, single electron transfer followed by proton transfer (SET-PT) is preferred. The C—OH of
the B ring may be the active site of EGCG, while the C;,—OH of the A’ ring may be that of theaflavin.
[ Conclusion] Theaflavin exhibits stronger antioxidant activity than EGCG, with the position of phenolic hydroxyl
groups significantly influencing its activity. The DFT method offers a novel perspective for investigating the
antioxidant activity of functional components in tea.

Key words : epigallocatechin gallate ; theaflavin ; density functional theory ; antioxidant activity ;free radical
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losses, severe protein oxidation (lowest surface hydrophobicity: (6.39+0.96) wg/mg; total sulthydryl: (1.49+
0.04) pmol/g), and most severe textural deterioration. RCF treatment formed fine, uniform ice crystals with
dense, homogeneous fibers, resulting in lower thawing loss and enhanced water-holding capacity ((40.49 +
2.89)%) , stable protein structure, and preserved textural properties. LNF treatment formed finer, more uniform
ice crystals with tighter fiber packing, showed no significant difference in thawing loss and water-holding capacity
compared to RCF, and demonstrated enhanced protein stability for better textural preservation. [ Conclusion] LNF
treatment better preserves abalone muscle quality by promoting fine, uniform ice crystal formation and maintaining
protein stability.

Key words :abalone ;freezing method ;ice crystal ; protein property ; textural property
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