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Abstract: In this study, silver carp surimi was taken as the research object. The effect of a single factor, high-intensity ultrasound (HIU)
power, time or salt content, on the breaking force and deformation depth of the surimi gel was firstly investigated. On this basis, three-factor and
five-level quadratic rotation orthogonal experiments were designed to investigate the effects of influencing factors on the gel properties of surimi
through measuring indices such as TCA-soluble peptides and water holding capacity (WHC). The regression equation was established.
Meanwhile, the response surface was plotted to analyze the interactive effects among the factors. The results showed that salt content had the
greatest effect on the gel properties of surimi, followed by ultrasonic time, with the HIU power having the least effect. The higher the salt content,
the less the protein degradation in surimi, the higher WHC of surimi gel. At a low-salt content (<0.75%), TCA-soluble peptides decreased with
the increase of HIU power, whereas, TCA-soluble peptides increased as the HIU power increased in a high-salt environment (=0.75%). Taken
together, there was a synergistic effect between low salt and HIU power, and high-intensity ultrasonic treatment can inhibit the degradation of
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protein in low-salt surimi to some extent, which improves the WHC of surimi gels with a low salt content.
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Table 2 Results of quadratic rotation orthogonal design

RIS X, X, X Y
1 210()  20(1)  2.0(1) 0.27+0.004
2 210(1)  20(1)  1.0¢-1) 0.28+0.003
3 210(1)  10(-1) 2.0(1) 0.25+0.003
4 210(1)  10¢-1) 1.0(-1) 0.26+0.001
5 150(-1) 20(1) 2.0(1) 0.25+0.004
6
7
8
9

A&

150¢-1)  20(1) 1.0(-1) 0.28+0.003

150(-1) 10(-1) 2.0(1) 0.26£0.003

150¢-1)  10(-1) 1.0(-1) 0.27+0.004

120(-2)  15(0) 1.5(0) 0.26£0.003
10 2402)  15(0) 1.5(0) 0.26+0.003
11 180(0)  0(-2)  1.5(0) 0.26+0.004
12 180(0) 302) 1.5(0) 0.27+0.003
13 180(0)  15(0)  0(-2)  0.31+0.005
14 180(0)  15(0) 3.02) 0.28+0.003
15 180(0)  15(0) 1.5(0)  0.25+0.003
16 180(0)  15(0) 1.5(0) 0.25+0.003
17 180(0)  15(0)  1.5(0)  0.26+0.002
18 180(0)  15(0) 1.5(0)  0.26+0.003
19 180(0)  15(0)  1.5(0)  0.26+0.002
20 180(0)  15(0)  1.5(0)  0.29+0.000
21 180(0)  15(0) 1.5(0) 0.28+0.001
22 180(0)  15(0)  1.5(0)  0.27+0.002
23 180(0)  15(0)  1.5(0) 0.27+0.004
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Table 4 Regression coefficients and analysis of variance of the regression models for color values

I3 - 5 e

ol SE waz P AT S L T o S S
FEAR 69.707 3292 <0.000 1 -1.404 0.608 0.0248 2.381 1.559 0.1318 69.560 3.355 <0.0001
Xi 0.096 0.025 0.0004 0.001 0.005 0.7617 0.041 0.012 0.0010 0.087 0.026  0.0013
X 0.207 0.133  0.1258 0.012 0.025 0.6343 -0.005 0.063 09423 0.203 0.136 0.1402
X; -1.014 1.334 04504 -0.733 0.246 0.0042 -2.132  0.631 0.0013 -0.483 1.360 0.7235
XX, -0.0002 0.00006 0.0005 -0.000 0008 0.00001 0.9447 -0.0001 0.00003 <0.0001 -0.0002 0.00006 0.0023
XX, -0.0009 0.0006 0.1475 -0.000 1 0.0001 0.3668 0.0003 0.0003 03041 -0.001 0.001 0.1392

XX, -0.0008 0.001 04291 -0.00008 0.0002 0.6216 -0.001 0.0005 0.029 4 -0.001  0.001 0.5527
XiX;  -0.005 0.006 04751 0.000 5 0.001 0.6932  -0.0008 0.003 0.7859 -0.004  0.007 0.5056

XX; 0015 0.039 0.703 1 0.007 0007 03201  -001 0018 05387  -0.012 0039 0.7691
X:X; 0346 0.095 0.0006 0.114 0.018 <0.0001 0498 0045 <0.0001 0211 0.097 00335
AR R*=0.69 <0.000 1 R*=0.71 <0.0001 R*=0.90 <0.0001 R>=0.57 <0.000 1
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FHKM %6 SR 5 KIN, A DA S TR i BEREIR FR 7K
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XX -0.0006  0.004  0.3804 (P<<0.01), H&PRIZN o BEREAL bt JoT 5200 ) DT ik B
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