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Effects of Gel Properties and Water Migration during Ultra-High
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2.Yangjiang Vocational and Technical College, Yangjiang 529500, China)

Abstract: In order to elucidate the mechanism of the changes in gel properties of bighead carp surimi during ultra-high
pressure coupled heat treatment, this paper investigated the changes in gel properties, protein structure and water migration
of bighead carp surimi during ultra-high pressure coupled heat treatments (300 MPa/5 min, 40 “C/30 min, 90 “C/20 min),
and carried out clustered heat maps and Pearson correlation analyses. The results showed that ultra-high pressure coupled
heat treatment significantly improved the gel properties of bighead carp surimi (P<0.05). The gel strength, texture and
whiteness of bighead carp surimi gel showed an increasing trend with ultra-high pressure, ultra-high pressure combined
with one-stage heat treatment, and ultra-high pressure combined with two-stage heat treatment. The gel strength and
whiteness of the ultra-high pressure coupled heat treatment (300PSH) surimi gels increased by 477.75% and 43.38%,
respectively, compared to the atmospheric pressure treated samples (0.1P). The proportion of S-folded structure in the
proteins of bighead carp surimi gels increased significantly (P<0.05) during the different treatments, and myosin heavy

chain cross-linked aggregation. Meanwhile, the content of active sulfhydryl groups and surface hydrophobicity of surimi gel
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were significantly reduced (P<0.05), and the proteins formed a denser and more ordered network structure through disulfide

bonds and hydrophobic interaction, leading to the migration of immobile water to bound water, which ultimately resulted in

significant improvements in the gel strength, texture properties, whiteness and water holding capacity of surimi gel. This

study can provide theoretical basis for application of ultra-high pressure coupled heat treatment technology and

development of bighead surimi products.
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Fig.1 Effects of ultra-high pressure coupled heat treatment on
the breaking force, deformation (A), gel strength (B), water
holding capacity (C) and whiteness (D) of bighead
carp surimi gel
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Table 1 Effects of different ultra-high pressure coupled heat treatment processes on the gel texture of bighead carp surimi gel
VLN 0.1P 300P 300PS 300PSH
R (g) 246.00+7.42¢ 768.00+£55.07¢ 1121.00+£48.01° 2128.00+49.95°
NI 0.52+0.02¢ 0.69+0.05 0.71£0.01° 0.6240.02°
i (mm) 8.80+0.37¢ 9.04+0.57" 9.44+0.28™ 9.61+0.23"
e (g) 126.80+5.85¢ 526.20+23.02¢ 793.40+26.10° 1307.0042.43"
NI (m) 10.98+0.85¢ 46.64+4.06° 73.52+4.27° 123.18+5.53"
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X} B RS SO AA) PR M) T8 5 J R Ab 3 . Buamard 2527
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Table 2  Effects of different ultra-high pressure coupled heat treatment processes on the secondary structure of bighead carp surimi gel

2157 a-821E (%) B (%) BEES1 (%) TEAAE (%)
0.1P 23.20+0.16 23.68+0.21¢ 32.11£0.36 21.01£0.01°
300P 22.80+0.08" 24.45+0.14° 31.4740.05° 21.28+0.10°
300PS 22.23+0.01° 25.55+0.03° 31.45+0.01° 20.77+0.02¢
300PSH 22.77+0.02° 25.78+0.03° 30.560.01° 20.90+0.01°
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Fig.3 Effects of different ultra-high pressure coupled heat
treatment processes on the intermolecular forces (A), active
sulfhydryl group (B) and surface hydrophobicity (C)
of surimi gel
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Fig.4 Effects of different ultra-high pressure coupled heat
treatment processes on the distribution of T, relaxation time of
bighead carp surimi gel
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Table 3  Effects of different ultra-high pressure coupled heat treatment processes on water mobility and water distribution of bighead
carp surimi gel

JiSLiyEay 0.1P 300P 300PS 300PSH

T, (ms) 0.37+0.02¢ 0.52+0.10° 0.4540.03% 0.40+0.06"

T, (ms) 86.98+0.00° 93.49+0.00° 86.98+0.00° 75.65+0.00°

Ty, (ms) - - - 1558.99+122.56
Ay 325.96+14.42° 361.99+43.54® 371.14+19.77® 401.09+25.57*
Ap 12649.95+582.89" 12227.69+227.46™ 12026.94+245.59® 11525.14+586.15"
Ay, - - - 25.57+25.24
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Fig.5 Scanning electron microscopy of bighead carp surimi gel
in different processes of ultra-high pressure coupled heat
treatment
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Table 4 Correlation analysis of gel strength and other indexes

of bighead carp surimi gel in different processes of ultra-high
pressure coupled heat treatment
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Fig.6 Heat map clustering of bighead carp gel characteristics and indexes in different processes of ultra-high pressure coupled heat

treatment
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