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Optimization of processing and gel properties of low-salt silver

carp surimi gel prepared by ultra-high pressure
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oAk & BRI A IR M e M 2 3 (P<C0.05) 3 am, Bush,
A B R AL TR Y AR 3k b BE R IR W LR & E 4 (MHO) 4 4 3%
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Abstract: In order to improve the gel properties of low-salt surimi,
the optimum conditions for the low-salt silver carp surimi gels by ul-
tra-high pressure processing (UHPP) were obtained by means of re-
sponse surface methodology (RSM), with the gel strength and water
holding capacity (WHC) as indicators. The gel properties (texture,
gel strength, WHC, protein pattern and microstructure) of the opti-
mized low-salt surimi (1.5% NaCl, 300 MPa), low-salt surimi
(1.5% NaCl, 0.1 MPa) and the standard percentage of added salt of
surimi (2.5% NaCl, 0.1 MPa) were compared. The results showed
that the optimum conditions of low-salt silver carp surimi gels by

UHPP were 300 MPa and 25 ‘C for 10 min. Meanwhile, compared to
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the low-salt surimi gels (1.5% NaCl, 0.1 MPa) (203.92 g « cm),
% NaCl,

cm. Moreo-

the gel strength of the optimized low-salt surimi (1.5
300 MPa) increased by 26.04% , and reached 258.24 g +
ver, it was significantly higher than that of the standard percentage
of added salt of surimi gels (2.5% NaCl, 0.1 MPa) (214.87 g+ cm)
(P<C0.05) , and the WHC was also significantly increased (P<C0.05).
The UHPP treatment significantly enhanced (P<C0.05) cohesiveness
and resilience of low-salt surimi gels. The myosin heavy chain
(MHC) band intensity of low-salt surimi gels by UHPP weaken ob-
viously, and the gel network structure was also more denser and uni-
form. Therefore, the UHPP technology could effectively improve the
quality of low-salt silver carp surimi gels, which provided a good
method basis for the subsequent development of low-salt surimi by
UHPP.
Keywords: ultra-high pressure processing (UHPP); gel strength;
water holding capacity (WHC) ; low-salt surimi; silver carp
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of low-salt silver carp surimi gels
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WHC of low-salt silver carp surimi gels

Effect of holding time on the gel strength and
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Table 2 Design and results of experiment

R, = 254.03 + 8.91A + 6.54B + 11.35C + 8.02AB —
1.02AC —5.78BC —51.56 A* — 22.26 B* —10.84 C*, (2)

TG I 5 B ) 0 A 36 R Ty 22 A T LR 3L T LU ik
BRI 2 (P<T0.01), R AUA B3 (P>0.05) . £ W% 1]
JARERIRT JT . el R R e sE R B R 0.990 48 S R A
C.V.2hy 2.28 01020+ 43 5 3 B g — 0 2 T X1 [0 JE 500 e
HEARER B AR i e . R 3 BT LA i, — Ui
AB.C.x2 53 AB.BC DI} — kI A* \B* \C* XK £k £ J5E %

e i JiE R AT S 25 5 i (P<20.05)

25 P2 B 28 ELAE TR AU 2 £ 58 05 s 5 B2 1) 5 i L T 4
Hy B 4 RIS g | B e e I AL PR BE P S AR X
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P B A R e T T Ty A i e AR DR T B () ) S 4 DA R Ak R
LU N eNE i R N R 2 S L [ RSB

BE T b Al R R R TR s T R RE X R 5 EE 5
ﬂﬁiijt P 1 18] 52 0 B2/

x3 BEEENEZUHRBMAESN
Table 3 Significance and analysis of variance (ANOVA)
of gel strength

TrERIE AWBEE PP 75 F {8 PfE WM

- A . RO BERCHRSE/  RoFpkHE/
(g e+ cm) %
1 —1 —1 0 167.07 66.53
2 1 —1 0 175.42 69.30
3 —1 1 0 168.95 70.43
4 1 1 0 209.36 68.56
S —1 0 —1 173.78 70.25
6 1 0 —1 187.09 70.45
7 —1 0 1 198.21 71.23
8 1 0 1 207.43 71.33
9 0 —1 —1 199.52 68.24
10 0 1 —1 219.32 70.23
11 0 —1 1 234.10 69.83
12 0 1 1 230.77 71.69
13 0 0 0 251.43 72.91
14 0 0 0 253.51 72.97
15 0 0 0 256.11 71.99
16 0 0 0 251.21 71.97
17 0 0 0 257.89 72.78

TR 9 17 177.79 1 908.64  79.90  <C0.000 1 = *
A 1 635.28  635.28  26.59 0.001 3 = =
B 1 341.78 34178  14.31 0.006 9 % =
C 1 1030.58 1030.58  43.14 0.000 3 % =
AB 1 256.96  256.96  10.76 0.0135 =
AC 1 4,18 4.18 0.18 0.488 2
BC 1 133.75  133.75 5.60 0.0499
A? 1 11 195.58 11 195.58 468.68  <C0.000 1  * =
B? 1 2 087.29 2087.29 87.38 <C0.0001 x *
C? 1 494,53 494.53  20.70 0.002 6 %
e 7 167.21 2380
4l 3 133.00 44.33 5.18 0.072 9
ali iR 2% 4 34.21 8.55
Je¥ill 16 17 345.00
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Figure 4 Effects of pressure, holding time and temperature interaction on gel strength of low-salt surimi gels
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Table 4 Significance and analysis of variance (ANOVA) of WHC

I3 25 KW H iy BE -5 ¥7 F {4 P14 B M
(%) 9 49.22 5.47 29.74 <<0.000 1 * %
A 1 0.18 0.18 0.98 0.355 4
B 1 6.14 6.14 33.41 0.000 7 %
C 1 3.01 3.01 16.39 0.004 9 %
AB 1 5.38 5.38 29.27 0.001 0 x %
AC 1 2.50E—03 2.50E—03 0.014 0.910 4
BC 1 4.23E—03 4.23E—03 0.023 0.883 8
A? 1 9.48 9.48 51.58 0.000 2 % %
B2 1 22.63 22.63 123.07 <0.000 1 % %
C? 1 0.18 0.18 0.99 0.352 2
""" %% 7 129 o018
EiS 3 0.28 0.094 0.37 0.777 8
ali iR 2% 4 1.01 0.25
pagil 16 50.51

T % ZREE.P<0.05; x x ZRFEF . .P<0.01;R?>H 0.974 5;C.V. 24 0.61%.
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Table 5 Results of verifying test of gel properties

FE WEE /g FhibE/ (g« o) NFL I e Il 52 4 BEWCHRRE /(g cm)  FEkE/ %
1.5% NaCl 2 326.91+208.20° —73.77+1.22¢ 1 738.51+99.23* 0.78+0.07> 0.4140.12° 203.9249.93¢ 67.83+1.50¢
2.5% NaCl 2 286.02+£132.10> —53.3843.24" 1 633.98+£77.30> 0.8040.10> 0.424+0.02° 214.87+8.21° 69.34+2.60"
UHP+1.5% NaCl 1 988.02+210.90¢ —38.49+2.11* 1 266.17453.44¢ 0.854+0.03*  0.46+0.06° 258.24+1.00° 71.92+0.27¢

t  UHP.300 MPa/10 min; [ 3 A ] 76 7w 22 7 8 3 (P<C0.05) .,

S WAV 1 A e T ER S 0 — R BT B
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Jie 090 2% 55 K T JIC R dic 2 2EAB 43 o fla P 6 AT L LD £ JBE 14 UL
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TCHI 22 55 W0 2.5 % NaCl 3% 38 a1 ik MHC &4 5
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Figure 6 SDS-PAGE pattern of surimi gels
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Figure 7 Micrographs of surimi gels ( X 10 000 times)
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