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Abstract: Fresh grass carp meat was treated with different concentrations of tea polyphenols (TP) and stored at 4<C. Spectrophotometry,
texture analysis, rheometry, and scanning electron microscopy (SEM) was used in order to investigate changes in quality parameters such as
emulsification, gelation, rheology, and ultra-microstructure during storage. The results indicated that adding more than 0.03% TP delayed the
deterioration of emulsification properties and improves emulsion stability of grass carp fish protein. Adding more than 0.05% TP increases the
gel strength of minced fish, lowers the storage modulus and loss modulus of fish products, eliminates free radicals produced by lipid oxidation,
and delays the degradation rate of fish proteins. Within the experimental range, higher concentrations of TP resulted in greater protection of the
rheological properties of fish protein, but without a dose-effect relationship. There were no significant differences between 0.05% and 0.07% TP
groups. Therefore, taking into account the production cost, addition of 0.05% TP is recommended during cold storage of grass carp to preserve
the quality.
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Table 1 Variance analysis of EA of TP-treated grass carp

Source Type 11l Sum of Squares df Mean Square F Sig.
Hypothesis 16.155 1 16.155 964.608 .000
Intercept
Error 6.699E-02 4 1.675E-02(a)
- Hypothesis 2.688E-02 4 6.721E-03 5,559  .005
A Error 1.934E-02 16 1.209E-03(b)
- Hypothesis 6.699E-02 4 1.675E-02 13.853  .000
Error 1.934E-02 16 1.209E-03(b)
2 TP AENESERNEAZLENNZELR
Table 2 Multiple comparisons of EA of TP-treated grass carp
. , . . 95% Confidence Interval
() RE  ()RAE  MeanDifference (I-J)  Std.Error  Sig. Lower Bound _ Upper Bound
2 -2.9527E-02 2.199E-02  .198 -7.6144E-02 1.709E-02
3 -5.2060E-02(*) 2.199E-02  .031 -9.8678E-02 ~ -5.4424E-03
! 4 -8.4793E-02(*) 2.199E-02  .001 -.1314 -3.8176E-02
5 -8.5260E-02(*) 2.199E-02  .001 -.1319 -3.8642E-02
1 2.953E-02 2.199E-02  .198 -1.7091E-02 7.614E-02
3 -2.2533E-02 2.199E-02 .321 -6.9151E-02 2.408E-02
2 4 -5.5267E-02(*) 2.199E-02  .023 -.1019 -8.6491E-03
5 -5.5733E-02(*) 2.199E-02  .022 -.1024 -9.1158E-03
1 5.206E-02(*) 2.199E-02  .031 5.442E-03 9.868E-02
2 2.253E-02 2.199E-02 321 -2.4084E-02 6.915E-02
3 4 -3.2733E-02 2.199E-02  .156 -7.9351E-02 1.388E-02
5 -3.3200E-02 2.199E-02 151 -7.9818E-02 1.342E-02
1 8.479E-02(*) 2.199E-02  .001 3.818E-02 1314
4 2 5.527E-02(*) 2.199E-02  .023 8.649E-03 1019
3 3.273E-02 2.199E-02  .156 -1.3884E-02 7.935E-02
5 -4.6667E-04 2.199E-02  .983 -4.7084E-02 4.615E-02
1 8.526E-02(*) 2.199E-02  .001 3.864E-02 1319
2 5.573E-02(*) 2.199E-02  .022 9.116E-03 1024
> 3 3.320E-02 2.199E-02 151 -1.3418E-02 7.982E-02
4 4.667E-04 2.199E-02  .983 -4.6151E-02 4.708E-02
Note: * The mean difference is significant at the P < 0.05 level.
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Table 3 Storage (G') and loss (G'*) modulus values obtained at 88 “C (G'gs, G''gg) and on cooling to 24 °C (G'24, G""24) of fish surimi

from grass carp
- e Glgg/kPa G'gg/kPa G'y/kPa G"/kPa
TP KA A TEl/d

0 11.5240.54 1.49140.052 89.7444.25 18.0140.841

0.00% 3 194740.93 453240231 ~ 138.746.37 28.06+1.26
6 29.834.37 12.4240.563 189.448.93 41.2942.09

9 58.1442.54 16.7640.798 312.2H4.5 49.3842.42

0 10.9840.492 1.471490.065 90.2444.56 17.9340.872

0.01% 3 16.1530.873 3.99240.194 121.845.85 24.01+4.19
6 26.52+1.22 10.4940.511 166.747.82 38.28+1.91

9 52.01+2.54 15.0530.727 279.3#H4.3 48.4942.37

0 10.2340.431 1.53740.067 85.6544.16 16.9540.811

3 13.1540.652 3.91940.193 97.764.73 22.01#4.02

0.03% 6 21.01#4.05 8.10440.425 133.636.69 31.49H.54
9 46.1442.14 110540502  193.4+104 39.361.89

0 12.0340.545 1.42940.071 87.6344.26 18.2340.848

b o> 3 15.2340.713 3.82740.193 113.745.45 23.61+1.03
6 23.25#4.15 8.99140.435 138.746.54 33.29+4.56

9 47.6942.25 12.1640.601 213.8H1.7 44.3842.14

0 11.2740.527 1.57140.072 91.0544.63 17.5540.821

. 3 16.2940.758 3.93240.184 121.536.17 26.03+.16
0.07% 6 25.53+.24 9.49140.463 153.447.25 35.29+.74
9 50.6742.34 15.0540.724  244.8+12.63 45.4342.19
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