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Optimization on processing of Trachinotus ovatus surimi gel by

response surface methodology
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Abstract: With Trachinotus ovatus surimi gel as the research object,
using the fractional factorial experiment screened out five factors
from the seven factors, such as rinsing time, rinsing times, mincing
time and twice heating time, which had a great effect on the surimi
gel strength and whiteness. And then through the steepest uphill test
to approach the maximum response area of the 5 factors, the final op-
timized by central composite design response surface methodology,
the optimal results showed that; the rinsing time was 3 min, rinsing
5 times, mincing time was 21 min, the first heating time was 10 min,
second heating time was 10min, the surimi gel strength was
10 728.16 g+ mm; the rinsing time was 4 min, rinsing 6 times,
mincing time was 22 min, the first heating time was 11 min, second
heating time was 10 min, white degree was 70. 91.
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FrrE 10 CRATF W5 — W 0. 220 B bk Bk . BB F
2100 r/min F &0 2 min, FHZ A HLE BB 1 min, il A
2% MR (LA BE R 50D, e 50 Ve T HEAT R WL K A O
T A BE MU 2 em X 2 em X 2 em 1Y 375 1A, A K I B A
FER B B T AT P RO BB AL B KoK T AR
15 min, By BEHERS . LA 4 CUkFE 24 h % H .
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Table 1
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0.05) , M N HAIR B 1 %) £ 58 %6 Jie B 3 A i 35 M % il (P <<
0. 05) , %t 1 JBE B ¢ 9 BE G 1 2 P 52 i (P> 0. 05) , fin #4v il
S 2% f 6 VAR TR AN ) X G S MRS e (P>>0. 05) . Ak
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Factors and level code table of partial factor test

HfKF X EEEIS )/ min XoPEPRKEL XofRBUN A/ min XA ] 1/min Xs ITAGELEE 1/°C Xe MEARTH] 2/min - Xp A 2/°C

1 12 4 18 30 40 30 91
0 9 3 14 20 32 20 88
—1 6 2 10 10 24 10 85
*2 BEERTSIEAFRRER
Table 2 Surimi gel part factor test results

A2 X, Xe Xs X, Xs X X7 HERE R B/ (g + mm) I

1 —1 —1 —1 —1 1 1 1 6 535.71 71.79

2 —1 —1 1 1 —1 —1 1 7 093. 88 71.15

3 1 1 1 1 1 1 1 6 390. 31 72.24

4 0 0 0 0 0 0 0 6 417.76 71.87

5 1 —1 —1 1 1 —1 —1 5 191. 22 71. 66

6 1 —1 1 —1 —1 1 —1 6 303.67 71.97

7 0 0 0 0 0 0 0 6 763. 37 71.80

8 0 0 0 0 0 0 0 6 372.55 71.83

9 —1 1 —1 1 —1 1 —1 6 669. 80 71.72

10 0 0 0 0 0 0 0 6 635. 31 71. 85

11 —1 1 1 —1 1 —1 —1 8 407. 86 72.29

12 1 1 —1 —1 —1 —1 1 7 026.12 72.16
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Table 3 Significant analysis result of partial factor test

5 EX1 T P
R IE =) 5 S F R F

il 6 650.630 0 71.860 8 113.130 0 6 458.900 0 <0. 000 1 <20. 000 1
X —474.491 3 0.1350 —6.590 0 9.910 0 0.002 7 0. 000 6
Xs 421.201 2 0.230 0 5.850 0 16. 880 0 0.004 3 <20. 000 1
X3 346. 608 8 0. 040 0 4.810 0 2.940 0 0. 008 6 0.042 6
X —366.018 7 —0.180 0 —5.080 0 —13.210 0 0.007 1 0. 000 2
Xs —71.046 3 0.1225 —0.990 0 8.990 0 0.379 6 0. 000 8
X —227.448 8 0.057 5 —3.160 0 4.220 0 0.034 2 0.013 5
X7 59.183 8 —0.0375 0.820 0 —2.750 0 0.457 2 0.051 3
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Table 4 Hill climbing test results

B EUERFE/min EEPEREC SEBUEE]/min A E] 1/min NAAETA] 2/min BEARGREE /(g + mm) B
1 8 2 14 14 14 5018.47 52.27
2 7 3 16 13 13 4 855. 10 69. 28
3 6 4 18 12 12 6 987.91 69. 82
4 5 5 20 11 11 7 310.71 69.93
5 4 6 22 10 10 7 505.71 70. 46
6 3 7 24 9 9 7 238.11 68. 96
7 2 8 26 8 8 6 759. 08 68.53

x5 HROLEREITABERKTEREE
Table 5 Factor level coding table of central composite design experimental
WAAKFE X EEPERTE/min X, EE PR AL X WA /min Xy JAAETA] 1/min X g #4 0 A] 2/ min
1 3 7 24 9 9
0 4 6 22 10 10
—1 5 5 20 11 11
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Table 6 Response surface test result of central composite design

FE X X Xoo Xo X RS/ HE (RS X X Xs Xo X REBE
(g« mm) (g« mm)
1 —1 —1 —1 —1 —1 7 065.71 67.77 16 1 1 1 1 —1 7 620.71 69.18
2 —1 —1 —1 1 1 8 807. 86 67.43 17 —1 0 0 0 0 8 532.76 69. 90
3 —1 —1 1 —1 1 7 792.14 68. 37 18 1 0 0 0 0 8 548. 47 70.43
4 —1 —1 1 1 —1 8 289. 39 67.68 19 0 —1 0 0 0 10 228.16 69. 45
5 —1 1 —1 —1 1 8 392. 55 67.33 20 0 1 0 0 0 9 033.16 69. 58
6 —1 1 —1 1 —1 6 928.57 67.66 21 0 0 —1 0 0 6 628.57 70.11
7 —1 1 1 —1 —1 7 693.47 68.13 22 0 0 1 0 0 6 070. 82 70. 35
8 —1 1 1 1 1 8 822. 24 68. 06 23 0 0 0 —1 0 6 643. 27 70.76
9 1 —1 —1 —1 1 9 592. 24 68. 29 24 0 0 0 1 0 6 399.59 70.91
10 1 —1 —1 1 —1 8 002. 65 67.99 25 0 0 0 0 —1 5 259.59 70.79
11 1 —1 1 —1 —1 7 508.67 68. 04 26 0 0 0 0 1 6 339.59 70. 22
12 1 —1 1 1 1 7 565.31 67.65 27 0 0 0 0 0 6 737. 86 70.41
13 1 1 —1 —1 —1 6 273.47 68. 60 28 0 0 0 0 0 7 565. 31 70.74
14 1 1 —1 1 1 7 017.76 68. 83 29 0 0 0 0 0 7 059.18 70. 25
15 1 1 1 —1 1 7 178.57 69.53

R BRGEREEENRABERFENN

Table 7 Mode analysis of variance of surimi gel strength

g3 33 -5 Fi 1 BB ¥ 5 F1{H PH B E
7R 34 776 923 20 1738 846 14.977 5 0.000 3 % %
X, 505 628 1 505 628 4.355 2 0.070 4
X, 1 928 405 1 1928 405 16.610 3 0.003 6 % %
Xs 1569 1 1569 0.013 5 0.910 3
X, 95 919 1 95 919 0.826 2 0.389 9
X 2619 015 1 2 619 015 22,558 8 0.001 4 % %
X, X, 1243 282 1 1243 282 10. 709 0 0.011 3 *
X, X, 364 637 1 364 637 3.140 8 0.114 3
X, X 1572 273 1 1572 273 13.542 7 0. 006 2 % %
X, X, 316 607 1 316 607 2.727 1 0.137 3
Xy X, 1310 1 1310 0.011 3 0.918 0
X5 X,y 452 908 1 452 908 3.901 1 0.083 7
X, X5 223 088 1 223 088 1.9216 0.203 1
X, X5 0.890 9 1 0.890 9 0. 000 0 0.997 9
X5 X 1751 639 1 1751 639 15.087 7 0.004 6 * %
X X5 578 492 1 578 492 4.982 8 0.056 1
Xt 4059 790 1 4059 790 34,968 9 0. 000 4 * x
X3 13 854 468 1 13 854 468 119.335 1 <20.000 1 % %
X} 2006 725 1 2 006 725 17.284 9 0.003 2 % %
X7 1317 019 1 1317 019 11.344 1 0.009 8 x %
X? 5190 088 1 5190 088 44,704 7 0. 000 2 % %
oz 92877 s 16097
S 580 749. 89 6 96 792 0.556 2 0.7555 e
a2 348 027. 50 2 174 014
el 35 705 700 28

Tox o« FoRZERMEF (P<0.01), » F/R2EH B FH(P<0.05),R?=0.973 988,
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Figure 1 Interaction diagram of rinsing time and rinsing

times for surimi gel strength
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Figure 2 Interaction diagram of mincing time and rinsing

times for surimi gel strength
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Figure 3 Interaction diagram of mincing time and second

heating time for surimi gel strength
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Figure 4 Interaction diagram of rinsing time and rinsing

times for surimi gel white degree
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Table 8 Mode analysis of variance of surimi gel whiteness

Ji AR F-J5 ;i) ¥ 5 F {8 P{H B E

L 70 40.543 1 20 2.027 2 25.899 4 <0.000 1 % %
X, 2.142 4 1 2.142 5 27.372°3 0.000 8 * %
X, 0.994 1 1 0.994 1 12.700 2 0.007 4 % %
Xs 0.493 3 1 0.493 3 6.303 2 0.036 3 *
X, 0.113 6 1 0.113 6 1.451 4 0.262 7
Xs 0.000 9 1 0.000 9 0.012 0 0.915 5

XiX; 1.123 6 1 1.123 6 14.355 3 0.005 3 % %
X1 X3 0.115 6 1 0.115 6 1.476 9 0.258 9

X, X3 0.308 0 1 0.308 0 3.935 4 0.082 6

X Xy 0.000 1 1 0.000 1 0.001 3 0.972 4

X Xy 0.216 2 1 0.216 2 2.762 5 0.135 1

XX, 0.126 0 1 0.126 0 1.610 1 0.240 1

X Xs 0.018 2 1 0.018 2 0.232 8 0.642 3

Xy X 0. 000 4 1 0. 000 4 0. 005 1 0.944 8

X5 X5 0.032 4 1 0.032 4 0.413 9 0.5380

Xi X5 0.144 4 1 0.144 4 1.844 9 0.211 4
Xt 0.842 3 1 0.842 3 10.762 4 0.011 2 *
X3 3.747 6 1 3.747 6 47.879 6 0.000 1 % %
X3 0.665 9 1 0.665 9 8.507 3 0.019 4 *
X3 0.017 3 1 0.017 3 0.2211 0.650 7
X 0.148 5 1 0.148 4 1.896 7 0.205 8

T 0.6262 8§ 0.0782

Sl 0.501 2 6 0.083 6 1.338 2 0.486 9 NTES

AR 2% 0.124 9 2 0.062 4

sl 41.169 3 28

T o« FIREFM B (P<0.0D), » FIRZEF B F(P<C0.05),R=0.984 79,
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58 {E A 25 /N F 0. 05 %0, B B I T 20 45 1 R L SE A 30 R
e £ J5E 5 I 1) 52 B 1 BE
3 ik

Wi 17 TR 5 AR 9 B < 1 30 T 3 Ok R 8K L 358 W5t msF ] B
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B B B L2y R AT ] 4 min, BEVE 6 WK, HiE B
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Ry, &SR .2011.36(9) . 152~156.
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der) ¥ VR JE 1 fn £ 7= TR 08 L) ], AR ol (5 6L, 2003,18
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