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Effect of Ultra-high Pressure Coupled with Heat Treatment on the Gel

Properties and Water Migration of Bighead Carp Surimi Gel
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Abstract: The effects of ultra-high pressure (100~500MPa) coupled with heat treatment (40 °C/30 min, 90 °C/20 min) on the gel
properties and water migration of bighead carp (Aristichthys nobilis) surimi were studied. The changes in gel strength, water-holding capacity
(WHC), whiteness, texture, microstructure, SDS-PAGE, and water migration of bighead carp surimi gel under different treatment conditions
were investigated, and the correlations of these indicators with gel strength were analyzed. The results show that ultra-high pressure treatment
coupled with heat treatment significantly improves the gel properties of bighead carp surimi. The gel strength and unit mass peak area of
immobile water (A22) of the gel after ultra-high pressure treatment at 300 MPa/15 min followed by heat treatment (denoted as 300PH) were
significantly higher than those of the other treatment groups (p<0.05). The gel strength and WHC of the 300PH sample were higher by 88.40%
and 4.75%, respectively, than those of the samples subjected to traditional two-stage heat treatment. The indicators that were highly correlated
with the gel strength of surimi gel were breaking force, depression depth, hardness, springiness, cohesiveness, chewiness, and A.. The unit mass
peak area of bound water (A21) was moderately correlated with the gel strength of surimi gel. This indicates that 300PH formed a dense gel
network structure, locked more bound water, and restricted the migration of immobile water to free water, thereby improving the properties of
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surimi gel. This research aims to provide data reference for industrial application of ultra-high pressure in the processing of surimi gel products

and high-quality freshwater fish surimi products.
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Table 1 Effect of different pressure coupled heat treatment on the texture of bighead carp surimi gel
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Table 2 Effect of different pressure coupling heat treatment on water mobility and water distribution of bighead carp surimi gel

LIS 2EN 0.1PH 100PH 200PH 300PH 400PH 500PH

Ta1 (ms) 0.50:£0.00 0.55+0.04* 0.50:£0.00 0.50:£0.00 0.44+0.09% 0.43+0.00°

To2 (ms) 75.65+0.00° 75.65+0.00° 75.65+0.00° 75.65+0.00° 75.65+0.00° 75.65+0.00°

Tos(ms)  1044.33:62.46° 1238.86£141.10°  1488.23+122.56>  1892.09+371.01°  1733.89+£379.36> 2 875.81+£563.90°
Ay 285.9+29.99% 240.29+43.78° 307.29+0.26%¢ 380.92+14.59* 337.65+28.54® 328.37+35.31%
Ax 9713.98+73.38¢ 8 728.25£668.64°¢  10456.45+69.63% 13 469.18+373.42* 11323.15+701.31° 10 105.61+760.64
Ax 126.63+18.66* 53.61+14.80° 48.57+17.05% 22.01+4.43% 22.00+15.52 bed 8.75+3.60¢
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Fig.7 MRI image of bighead carp surimi gel under different pressure coupled heat treatment

2.8 MK

e
1.0
- water holding capacity

B e

M e
-0.5
. -
H Ew -
-1.0
— B g
m N e
B N e
e . e
mE E.
T | .
e E. o

8 EJHBAAMBR &R S R I B R ISAE
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and various indicators of bighead carp surimi gel under different
pressure-coupled heat treatment
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Table 3 Correlation analysis of surimi gel strength and other

indicators formed by different pressure coupled heat treatment
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