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Abstract

To reduce the sodium salt content of silver carp surimi-based products, the effects of three types of

salt (sodium chloride, potassium chloride and calcium chloride) on properties of silver carp surimi gel

were investigated by using gel strength, water-holding capacity ( WHC) and whiteness as the indexes of

surimi quality assessment during the chopping process.

Box-Benhnken design ( BBD) and response

surface methodology ( RSM) were adopted to obtain the optimum formula on the basis of results of single-

factor experiments. The result indicated that the optimum formula was sodium chloride 1. 0% by mass,

potassium chloride 1. 0% by mass and calcium chloride 0. 5% by mass, respectively. The sodium salt

content was lowered to 1. 0% by mass, and the total salt content only reached to 2. 5% by mass. Under

the above conditions, the gel strength of silver carp surimi was 196.50 g- cm,

76.37% and the whiteness was 75. 44.
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Fig.2  Effect of three kinds of salt on surimi gel strength
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2.2.1 (Al )RR B ST Tt DR OGS S T 1 5 T AT A B ek A A

Hi 4% Box-Benhnken i 55 % 11 i B, it = N &
KV B R TR 3 A G, DR Z K g RS R 1 B
NI 5 5 SO IR A5 RN 2 PR o

£ 1 Box-Behnken i%itiX 8 F &k FER%HH

Tab.1 Box-Behnken design test factors, levels and coding

JKSF = [=) =1 =
- F Ak 4 T o AL R A5
I3 H %, /% TEL %,/ % T x5/ %
-1 0.75 0.75 0.50
0 1.00 1.00 0.75
1 1.25 1.25 1. 00

K2 MEARKEARERABER

Tab.2 Design and results of response surface experiment

BRI 58 S oKk

S % : Y,/g-cm Y,/ %
1 -1 -1 0 160.22 73.62
2 -1 1 0 171.25 70.71
3 1 -1 0 153. 03 70. 67
4 1 1 0 161.79 73.98
5 0 1 -1 168. 79 75.03
6 0 -1 1 156. 18 74.69
7 0 1 165. 65 75. 14
8 0 I 1 179. 78 73.24
9 -1 0o -1 150. 30 72.55
10 1 0o -1 154.79 73.99
B 1 0 1 160. 45 73. 66
12 1 0 1 152.13 69. 12
13 0 0 0 197.75 75.70
14 0 0 0 199. 83 76. 54
15 0 0 0 200. 98 76.58
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1.56X,X, - 1.49X,X, -0.39X,X, -
3.11X7 -0.92X; -0. 83X (4)
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£ 58 B8 5 5 J3E [0 JE AR TR 23 A 45 SR AN 36 3 BT R
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H R p =0.2524 >0.05, BIBIEI K BN B, %
WA 5, BB A B . e R B R S
S0 i A Y L, O R T R B A A
bR R 1, R BRI LA
7 AR R =0.993 1, [ [ 09y A 4
B RERSS . A J7 T R R B M T A R R,
X, B — ORI (0] U5 28 B0 B X 35K, X 8 — R[]
UET 28 Bk B A 25 7KK, BID S A A S T R S A
NI £ B8 O o A R R X X, X
A8 T[] 9 2R 08 B 2 25 K P X R X A8 B
[ 5 2 A, X, A X S8 LI (] AR RO o, 3R
W EAT] Z 18047 AR — 2 B 28 EATE 5 T HG A 30T 22 1] £
S A
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Tab.3 Significance and analysis of variance
(ANOVA) of gel strength

FEBE L om wyF ,
ok U5 I3 Tk

X, 1 52.43 52.43 8.62  0.0324 *

X, 1 202.51  202.51  33.29  0.0022 %
X, 1 10. 15 10. 15 1.67  0.2530

X, X, 1 1.29 1.29 0.21 0. 6647

X, X, 1 41.02  41.02 6.74  0.0484 *

X, X, 1 178.76  178.76  29.39  0.0029  * =
Xf 1 2413.18 2413.18 396.70 <0.0001 = =
X2 1 566.13  566.13  93.06 0.0002 s
X2 1 1409.41 1409.41 231.69 <0.0001 s =
% 9 484.38  484.38  79.63 <0.0001 s =
k2% 5 30. 42 6.08

AU 3 25.06 8.35 312 0.2524

aliiR % 2 5.36 2.68

SR 14 4389.80

2.2.3  fRBEAR KPR R U R R f) S P A 56 A 7 22
o b

i SR 35K [ R S A 45 Rk 4 R . i

4 A A p =0.005 3 <0. 01, B [ B AU AR

B ;R p = 0.2687>0.05, FWHA KA L

FLPE RBR =0.960 2, F Y% [ )5 5 B LA BE

ARG, AT A 2R R R f 5 A0 52 5 #h e HE I O
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Tab.4 Significance and analysis of variance (ANOVA) of

water-holding capacity

i % Rt 7 B
PS B w7 ! E
X, 1 0.97 0.97 1.84 0.2328
X, 1 0.11 0.11 0.21  0.6656
X, 1 4.50  4.50 8.58  0.0327 #
X, X 1 9.67 9.67 18.44 0.0078  # =
XXy 1 8.94 8.94  17.04 0.009 1 o
X, X5 1 0. 61 0.61 1.16  0.3307
X3 1 38.75 38.75 68.14 0.0004
X3 1 3.01 3.01 5.91  0.0592
X2 1 2.55 2.55 4.87 0.0785
R 9 63.36  7.04  13.42  0.0053 %
B % 5 0.52 0.52
E! 3 2.13 0.71 2.87  0.2687
afi iR 72 2 0.49 0.25
S 14 65.98
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Fig.5 Effect of NaCl and KCI on surimi gel strength
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Tab.5 Results of verifying test
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