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Effects of Chestnut Protein and Pomegranate Polyphenols
on Gel Quality of Bighead Surimi

LU Peikai, LIU Xiaoyuan, XU Danhe, WANG Rongrong’, XIA Nan", PENG Zhuan

(College of Food Science and Engineering, Xinyang Agriculture and Forestry University, Xinyang 464000, China)

Abstract: This study aimed to explore the influence of the combination of chestnut protein (CP) and pomegranate
polyphenol (PP) on the properties of Aristichthy nobilis surimi, such as gel texture, rheological features, and microstructure.
The results of this study demonstrated that increasing the proportion of PP initially enhanced gel strength and water-holding
capacity, but these properties declined at higher levels. As the percentage of PP elevated, gel whiteness showed a tendency
to decline, while the cooking loss rate displayed a first reducing and then rising tendency. The lowest cooking loss appeared
in the PP1 group, at 5.48%. Gel hardness and chewiness in the PP1 group individually increased by 54.19% and 63.56% in
comparison with the control group. It was also found that at a high level of PP, the overall gel texture declined, but at
optimal levels, it significantly improved G’ and G”, enhanced rheological attributes, and promoted a dense, compact gel
spatial structure. Moreover, adding a proper percentage of PP could also facilitate the transitions in gel proteins, from a-
helix to f-sheet and random coil. Compared to the control, a-helix relative content in the PP1 group declined by 13.56%,
while the f-sheet and random coil relative contents in the PP1 group separately increased by 9.22% and 12.53%. This
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research revealed that combining PP and CP could significantly enhance the gel characteristics of the Aristichthy nobilis

surimi. These findings in this work can offer an evaluable reference for implementing the combination of plant polyphenols

and plant proteins as an approach to improve the gelation quality of freshwater fish surimi.
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Fig.1 Effect of PP and CP combination on gel strength
of surimi
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Fig.2 Effects of PP and CP combination on water retention
and cooking loss of surimi gel
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2.5 PP #1 CP EELx & EERTFHHEAIRMND
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CP & Fo X #2 55 ta B G/ A i . KR JE N T
20~42 °C In#FI, G B PE R RS, X T iE
rh T 0 B WLET 4 8 1 v S SZ IR, BER 1T
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T PIEIRES, Y55 T BRI N 45 S5 R i R e R
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2 PP Ml CP X} fEEHER TPA Y500
Table 2 Effect of PP and CP combination on TPA of surimi gel

2190 A (N) F: (mm) NELAERE: (md) PR (ratio) JERGPE(N)
CK 7.64+0.25¢ 3.17+0.06° 4.61+0.08° 0.60+0.02° 3.64+0.40°
CP3 8.09+0.07¢ 3.89+0.11% 5.53+0.19¢ 0.61+0.01® 3.83+0.27"
PP0.5 8.97+0.17% 4.36+0.19™ 6.16£0.37° 0.61+0.01* 4.55+0.21°
PP0.75 9.62+0.34° 4.29+0.27% 6.24+0.41° 0.63+0.02* 5.39+0.04°
PP1 11.78+0.28" 4.72+0.26" 7.54+0.24° 0.65+0.01° 4.37+0.25°
PP1.25 10.830.06" 4.1140.06 7.17£0.11° 0.65+0.01° 3.94+0.36"
PP1.5 8.42+0.53¢ 3.74+0.03° 5.63+0.06 0.66+0.02° 2.53+0.08¢
¥ FFIA R RN A B2 5, P<0.05, %3[A),
3 PP I CP & ECXT £ BEBEIE 1 (1 -2
Table 3 Effect of PP and CP combination on whiteness of surimi gel
£H ] L b 1

CK 87.91+0.54° —0.90+0.06¢ 3.43+0.11¢ 87.40+0.17°

CP3 87.32+0.61° —0.43+0.11¢ 3.81+£0.43 86.75+0.11°

PP0.5 86.38+0.19° 0.39+0.03° 4.23+0.53¢ 85.73+0.01°

PP0.75 86.17+0.23° 0.84+0.05° 4.76+0.12° 85.34+0.12°

PP1 85.61+0.17* 0.87+0.02% 5.53+0.33° 84.56+0.19°

PP1.25 85.23+0.15° 0.93+0.06™ 5.92+0.27° 84.06+0.17¢

PP1.5 83.05+0.07¢ 1.27+0.03" 6.67+0.16" 81.74+0.21¢
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Fig.3 Effects of PP and CP compound pairing
on G" and G” of surimi
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Fig.4 Effect of PP and CP combination on IR spectrum
of surimi gel
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Fig.5 Effect of PP and CP pairing on secondary structure
of surimi gel protein
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Fig.6 Effect of PP and CP combination on microstructure
of surimi gel
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