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1.2 ) 1 mL( ),0.945 mmol/L
FJ-200 ( ); EDTA-Fe(Il )1 mL( ), 37°C
LKB 2021 ( LKB ); 20PR- 30 min 520 nm
52D ( ); 0.5 mL , 1.5
( ); ( mL EDTA-Fe(1Il)
); 752 (
) i ) = 8 gy
1.3 Az — Az
[9-10], A A A
— — —
- pH — pH 14.2 - [12]
— 8 min— 15
10 000 r/min, 30 min— — — 151 (
) pH
0.1 mol/L NaOH s ,
pH 7.4 pH
14 1.5.2 ,
1.4.1 ( Li6(4) pH
0.025 mol/L, pH 7.4 1 mL, 40 5
pg/mL 1 mL, 0.5 mL, 3%( , 1
£l L @)EXKLEREKTE
Tab.1 Factorsand levelsin L 15(4%)orthogonal design
/ pH 1% /h
level temperature enzyme quantity S:L enzymolysis time
1 30 8.0 0.1 1:3 0.5
2 40 8.5 0.2 1:4 1
3 45 9.0 0.3 1:5 2
4 50 9.5 0.4 1:6 3
153 *2 MEESHBTHRERSKE
Tab.2 Factorsand levels of RSM analysis
, (X1) (X2) -
(X3) 3 ’ factor 1 0 1
Y , (X)) S:L 122 1:3 1:4
, (X3)/% enzyme quantity 0.3 0.4 0.5
2 (X>)/  temperature 20 30 40
16
SPSS Design-Expert 7.1.6 Trial 2
21

pH
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R 30~50°C R R 4 5
, pH  8.0~9.5, B(pH) E( ),
0.1%~0.4% 1:3~1:6 , 0.5~3 h R 0.830, R*  0.690
, 65% , , F=8.885, P=0.002, 0=0.05,
22 A( ) & ) D( )
. Lig®) : Y=79.825-
3, , 5 2.647X,+1.998X—1.988Xp, t , P
D A C E B, 0.004 0.020 0.021, 0=0.10 ,
> ) ) 3
pH A1B,CyD\Ey, , , ,
30°C, pHS.5, 0.4%, 1:3, ,
1h , 3 ’
81.38% ,
81.05% 81.73%, 81.39% 2.3
231
SPSS ’ [13-15]
, , Box-Behnken ,

£3 L@ EXEREITELE
Tab.3 L16(4% orthogonal design and results

factor 1%
no. A B C D E scavenging rate
1 1 1 1 1 1 75.43
2 1 2 2 2 2 82.01
3 1 3 3 3 3 71.53
4 1 4 4 4 4 79.60
5 2 1 2 3 4 71.53
6 2 2 1 4 3 69.69
7 2 3 4 1 2 81.02
8 2 4 3 2 1 77.19
9 3 1 3 4 2 73.94
10 3 2 4 3 1 68.13
11 3 3 1 2 4 68.41
12 3 4 2 1 3 75.49
13 4 1 4 2 3 73.23
14 4 2 3 1 4 75.35
15 4 3 2 4 1 66.57
16 4 4 1 3 2 62.61
T1 T1 average 77.14 73.53 69.04 76.82 71.83
T2 T2 average 74.86 73.80 73.90 75.21 74.90
T3 T3 average 71.49 71.88 74.50 68.45 72.49 7=422.211
T4 T4 average 69.44 73.72 75.50 72.45 73.72 n=16
R 7.70 1.91 6.46 8.37 3.07
A B C D E pH . 1.

Note: A, B, C, D, E represent temperature, pH, enzyme quantity, S:L,and enzymolysis time, respectively. The levels of each factor are shown in table 1.
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R4 EXTRAESHE 6 ,
Tab.4 ANOVA analysis of orghogonal design results
Y X)) (X2) (X3)
regression  299.042 3 99.681 8885  0.002 2.28X3—0.13X1X2—0.09X1X3—O.42X2X3—l2.32X12—7.
residual 134.629 12 11.219 19X22—8.91X32
total 433.671 15
7 , F 95.57, P<
0.000 1, P<0.050 0,
, , (P=
, X X, X, 0.105 3) XX X X0 X
Y X6 , R 99.19%,
6 )
Fb EXLEMEITHRE
Tab. 5 Regression coefficients of orghogonal design
unstandardized coefficient standardized coefficient t t test Sig.
model
B std. error beta
79.825 3.349 23.832 0.000
constant

A -2.647 0.749 -0.568 -3.535 0.004

C 1.998 0.749 0.429 2.668 0.020

D —1.988 0.749 -0.427 -2.654 0.021

Y, A( ) & ) D( ) Xa Xe  Xp.

Note: scavenging rate of hydroxyl radical is Y. Factors A(temperature), C(enzyme quantity) and D(S - L) are X, X, Xp, respectively.

®6 MEEAMARERKELER
Tab.6 Experiment design and results of response surface methodology
/% /% /C /%

no. S:L enzyme quantity temperature scavenging rate
1 0 1 -1 70.79
2 0 -1 -1 56.74
3 -1 0 -1 51.56
4 0 -1 1 61.96
5 1 0 1 70.28
6 0 0 0 81.55
7 -1 -1 0 52.11
8 1 0 -1 65.35
9 -1 0 1 56.13
10 0 0 0 81.92
11 0 1 1 74.34
12 1 -1 0 64.05
13 0 0 0 82.02
14 0 0 0 83.7
15 -1 1 0 61.31
16 0 0 0 81.09
17 1 1 0 72.72

:6 10 13 14 16
Note:

5

6, 10, 13, 14, 16 are central experiments, and others are factorial experiments.


http://dict.cnki.net/dict_result.aspx?searchword=%e5%93%8d%e5%ba%94%e9%9d%a2%e5%88%86%e6%9e%90&tjType=sentence&style=&t=response+surface+methodology
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C.V. X:) 3 Y ,
=2.19%, , 1-6 1-6 ,
, ) . CHD. C . €
; b B B
, 3 X;=0.258 6, X,=0.380 1, X5=0.120 3,
: 1:3.26,
0.44%, 31.20°C,
, (X1) ) Y 84.08%
x7 EEAEBRMAESTREZHRE
Tab.7 Resultsof regression analysis
F P
variance source dr SS MS F value
model 9 1937.82 215.31 95.57 =0.0001
X 1 328.83 328.83 145.95 =0.0001
X2 1 245.31 24531 108.88 =0.0001
X3 1 41.72 41.72 18.52 0.0036
XiX> 1 0.070 0.070 0.031 0.8649
XX 1 0.032 0.032 0.014 0.9079
XX 1 0.7 0.7 0.31 0.5953
XX 1 638.88 638.88 283.57 =0.0001
XX 1 217.70 217.70 96.63 =0.0001
X3X; 1 334.12 334.12 148.30 =0.0001
residual 7 15.77 2.25 - -
lack of fit 3 11.86 3.95 4.04 0.1053
pure error 4 391 0.98 - -
total 16 1953.59 - - -
R-squared 0.9919
adj. R-squared 0.9815
adeq. precision 27.44
/% C.V. 2.19
£ A SRR

B AR

scavenging rate of hydroxyl radical
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L1s(4%) , Box-Behnken
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Preparation of antioxidant peptide from scallop skirt by enzymatic
hydrolysis

NIU Rui' ?, SUN Mi', YU Jiansheng’, ZHENG Yuan', WANG Haiying'

1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. College of Chemical Engineering, Qingdao University of Science and Technology, Qingdao 266042, China

Abstract: Scallop(Chlamys farreri) skirt was chosen for enzymatic hydrolysis, and the enzymolysis technology of
scallop skirt protein were optimized to obtain antioxidant peptide. Effects of temperature, pH, hydrolysis time,
enzyme quantity and solid to liquid ratio on protein hydrolyzation were studied. On the basis of single factor test,
orthogonal experiment of L,4(4°)was used. Combined with central composite experimental design principle, re-
sponse surface methodology was used to optimize the technical parameters. The results indicated that the optimal
hydrolytic conditions of Response Surface Methodology were: temperature 31.20°C, enzyme quantity 0.44%, solid
to liquid ratio 1:3.26, pH 9.0, hydrolysis time 1 h. The maximum scavenging rate of hydroxyl radical was 83.78%.
The relative error was 0.29%, and the actual experimental value was basically consistent with the predicted value
of the model.The predicted model could reflect actual circumstances well. The results would serve as the theo-
retical basis for application of scallop skirt.[Journal of Fishery Sciences of China, 2011,18(1): 214-221]
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