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(3.5%0.5)kg, 1 WEESFERRKE
Biofuge stratos (Thermo Tab.1 Factors and levels for the response surface analysis
scientific), BP221S( Sartorius
1 0 1
), PHS-3C(
NaCl (mol/L) X4 0.5 0.7 0.9
), XHF-D(
pH X, 5.5 6.5 75
) (min) Xs 0 40 80
2 % 2 Box-Behnken ifI&it &R
21 Tab.2 Design and results of the Box-Behnken experiments
X4 X, X3 (%)
’ ’ 1 1 1 0 46.60
’ ’ 2 1 1 0 51.11
2.2
3 1 1 0 68.52
Bertram  (2004) , 4 1 1 0 9,52
, 4 (pH 6.6) 5 0 1 1 62.66
10min(4 ), NaCl 6 0 1 1 60.34
( ) pH( pH), , 7 0 1 1 64.28
4 24h , 8 0 1 1 63.90
9 1 0 1 48.27
2.3 10 1 0 1 70.40
(2007) , 11 1 0 1 48.44
’ 40 ( 12 1 0 1 68.91
. 13 0 0 0 65.04
) 85 30min
14 0 0 0 65.31
4 , 24h 15 0 0 0 65.97
2.4
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(WHC) Y = B+ EBn + Lhixixy t
2
whHe = Wi-W 00 2B Y Vi Po B B
2~ Bi
s Wy + (9), W, SAS9.1.3 2 ,
+ (9, W (9)
2.5 (%) = 65.440 + 10.868X;
3 ) SPSS + 1.835X%, 0.502X; 4.647X2% + 0.121X:X,
SAS9.1.3 ( , 2009; 0.415X;X5 0.856X,% + 0.487X,X3 1.789X52
, 2005; , 2004) 3.2
3 )
1 3 1
3.1 (RSM) Prob>F 0.0001 0.01,
Box-Behnken , NaCl , Xi X, Prob>F 0.01, X
pH 40 Prob>F 0.05, NacCl pH
, 1 01 ,
3 3 , 1; 15 ,
12 )3 . 2 (Rastogi et al, 1999) 3
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Prob>F  =0.1943(>0.05), pH
0.997, 0.90, , ;
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, CV ; : ;
CV = 1.34%, , ;
(2008)
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Tab.3 ANOVA of RSM for the WHC of the salt-soluble protein gel
F Prob>F
X1 1 944.60 0.09 138819 0.0001  ** 1b ' PH
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XiXs 1 0.69 0.69 1.01  0.3612 , 2008), (0—40 ) ,
Xo? 1 2.71 271 397  0.1031 ,
XoXs 1 094 094 1.38  0.2933 ,
Xa? 1 11.81 1181 1730  0.0088  **
3 296  0.99 430  0.1943 ’
9  1063.19 11813 17303  0.0001  ** '
1c , NaCl :
5 341 068
14 1066.61 _ '
: Prob>F 40min ;
> (P<0.01) , NacCl
: SAS9.1.3
3.3 ( , 2002; Gupta et al, 2004),
, SAS9.1.3 72.18%, : NaCl 0.88mol/L,
, la b c pH 6.92, 35.80min
la : NaCl , , NacCl pH
pH ; pH NacCl 2 0.90mol/L 7.0 35min
oK LS ok
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Fig.1 Response surface diagram for the effect of extractive conditions on the WHC of the salt-soluble protein gel
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RESPONSE SURFACE OPTIMIZATION OF CONDITIONS FOR EXTRACTION AND
GEL PREPARATION OF SALT-SOLUBLE PROTEINS FROM SPHYRNA ZYGAENA
MUSCLE

XU Da-Lun, YAN Wei-Hua, YANG Wen-Ge, HE Bin-Hui, DING Ning, CHEN Dan, GU Ling-Fang
(Key Laboratory of Applied Marine Biotechnology of Ministry of Education, Ningbo University, Ningbo, 315211)

Abstract Based on the Box-Benhnken experimental design with 3 factors and 3 levels, the effects of NaCl concentra-
tion (Xy), pH (X,) and low-temperature heating time (X3) on the water holding capacity (WHC) of the salt-soluble protein
gel from Sphyrna zygaena muscle were studied and optimized by the respond surface methodology (RSM). The correlation
between the WHC of the salt-soluble protein gel and its extractive conditions was WHC(%) = 65.440 + 10.868X; +
1.835X,-0.502X5-4.647X,> + 0.121X;X,~0.415X;X;-0.856X,” + 0.487X,X5-1.789X,°. The effects of NaCl concentration
and pH on the WHC of the salt-soluble protein gel were extremely significant; but the low-temperature heating time was
not. Response surface and contour were graphed with the WHC as the response value. The optimal extraction and gel
preparation conditions of salt-soluble proteins from S. zygaena muscle were 0.90mol/L NaCl, pH7.0 and 35min of
low-temperature heating time. Experimentally, these conditions produced a salt-soluble protein gel with a WHC of 72%,
confirming the model prediction.

Key words Sphyrna zygaena, Salt-soluble protein, Water holding capacity (WHC) of gel, Respond surface
methodology



