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FD-1000 ; UV1100 AAy
1.2 : 4.5ml 50mmol/LTris-HCI+3.2ml
1.2.1 +1ml , 25°C 20min,
, pH 3mmol/L 0.3ml,
, A4,
100°C 15min, 4000r/min 20min, 9ml 10mmol/L  HCI
, R; ) (3)
Smg/ml ,
1.2.2 DPPH Ry =(A4, —A4D /A4, x100% 3)
Bersuder (1998) 1.2.3
1.5ml 1.5ml 0.02%DPPH GB/T5009.3-2003 , GB/
99.5% , , T5009.4-2003 , BCA
30min, 517nm DPPH , GB/T5009.6-2003
(Ry) (1 ; ; 1.3
1.5m199.5% +1.5ml , As 1.5ml 1.3.1 ,
0.02%DPPH  99.5% +1.5ml99.5% , Ay (4 pH (B (@) (7
1.5ml +1.5m199.5% , Ai: 1.5ml +1.5ml (D) L16(4%) ,
0.02%DPPH  99.5% 1,
R\=[1-(A4i—4;)/4:]><100% ) 3
Elmastasa k1 EEMAESR
(2006) (1996) 0.75mmol/L Tab.1 Design of factors and levels in the experiments
2.0ml , 2ml 4 B C(u/g) (C) D(h)
(pH7.4) 2ml , , 0.75mmol/L 1 11 7.0 500 35 2
2ml, , Iml 1.0% H,0,, 2 1:2 7.5 1000 40 4
37°C 6min, 536nm Ap; 3 1:3 8.0 1500 45 6
1ml 1mlIH,0,, Ay 4 1:4 8.5 2000 50 8
Iml , A (R>)
) 1.3.2 ,
Ry=[(A~A,)/(A5—A,)]><100% ) Box-Behnken( , 2012)
Shon  (2004) 2ml > pH s R ,
2ml 0.2mol/L o -l
(pH6.6) 2ml 1% ; 2
20°C - 20min, om0 %2 GHABRNEERSEREKTE
TCA( ), 3000r/min 10min, Tab.2 Coded variables and their coded levels in response
2ml, 2ml 0.4ml  0.1%FeCl, surface analysis
, 10min 700nm , B 4 r
-1 6.50 1:2 35
(2001) 0 7.00 193 45
:4.5m 150mmol/L  Tris-HCI+4.2ml , : 720 L >
25°C 20min, 3mmol/L
0.3ml, R s 2
325nm 30s Ay, 4min, 2.1
, Ao , 3 , 5 B T
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A C D, pH , T4 EXTRAESHTER
Tab. 4 ANOVA analysis of orthogonal design results
T(i=1,2, 3, 4) 1 i r P
R, 453.945 3 151.315 7.010 0.006
b
14 pH 7.0, 1500u/g, 259.024 12 21.585
50°C, 2h 712.969 15
5 =50 ‘é ARy . 2
%3 L12(4 ).I—.E)L*E_LIX.TI'%—H% £5 TESREARK
Tab.3 Lig(4") orthogonal design and results Tab.5 Regression coefficients of orthogonal design
A B Cu/g) T(CT) D(h)  Ry(%) 5 ; p
1 1:1 70 500 35 2 32.0 26.187 4.646 5.637 0.000
2 11 75 100040 4 28.1 y 3503 1.039 3371 0.006
3 1:1 80 1500 45 6 27.0 B 2.498 1.039 2.404 0.033
4 1:1 85 2000 50 8 30.9 T 2.048 1.039 1.971 0.072
5 1:2 7.0 1000 45 8 27.6
6 1:2 7.5 500 50 6 24.6 2.2
7 1:2 80 2000 35 4 23.1 , pH
8 1:2 8.5 1500 40 2 25.8 ) » Ry
9 1:3 7.0 1500 50 4 47.5 ’ 2,
6
10 1:3 7.5 2000 45 2 35.2 .
Design Expert 8.0.6 6
11 1:3 8.0 500 40 8 26.7
9
12 1:3 8.5 1000 35 6 20.9
7 F=23.3, P=0.0002,
13 1:3 7.0 2000 40 6 35.7
14 1:4 7.5 1500 35 8 23.8 Fzo ISR E IR MREIZITSER
Tab.6 Experimental design and the results of responsesurface
15 1:4 8.0 1000 50 2 32.5 analysis
16 1:4 8.5 500 45 4 19.3 B A T R1(%)
(T1) 29.500 35.700 25.650 24.950 31.375 1 -1 -1 0 28.09
(T2) 25275 27.925 27275 29.075 29.500 2 1 -1 0 35.89
3 -1 1 0 30.04
(T3) 32.575 27.325 31.225 27.275 27.050
4 1 1 0 32.98
(T4) 27.825 24.225 31.025 33.875 27.250 s O 0 O 194
7.300 11.475 5.575 8.925 4.325 6 1 0 1 213
7 -1 0 1 36.8
SPSS > 8 1 0 1 41.08
4 5, ) 9 0 -1 -1 234
: F=7.010, P=0.006, a=0.05 s 10 0 1 -1 29.54
pH 11 0 -1 1 38.01
s Y=26.187-3.5034+2.498B+2.048T 12 0 1 1 42.6
P P 13 0 0 0 4536
0.006, 0.033, 0.072, 0=0.10 14 0 0 0 44.87
15 0 0 0 42.05
16 0 0 0 45.00
’ ’ 17 0 0 0 46.12
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Tab. 7 The analysis of variance of the constructed regression model

F P
1215.72 9 135.08 23.30 0.0002 *
B 35.57 1 35.57 6.14 0.0424 *
A 12.18 1 12.18 2.10 0.1905
T 526.50 1 526.50 90.83 0.0001 * ok
BA 5.90 1 5.90 0.48 0.5101
BT 1.36 1 1.36 0.23 0.6432
AT 0.68 1 0.68 0.12 0.7419
B? 292.16 1 292.16 50.40 0.0002 * *
A? 89.09 1 89.09 15.37 0.0057 *
T 190.00 1 190.00 32.78 0.0070 *
30.98 3 10.33 431 0.0961
DX (P<0.05); * * (P<0.0 1)
, R*=0.9677,
, T
7 R, ,pH R, 5

pH
Y=44.6800+2.10875B+1.233754+8.112507—1.21500BA+
0.58250BT-0.4125047-8.33000B°—4.600004>—6.71750T*

>

E

B=7.070, A=1: 3.09, T=51.10°C, R,=47.3466%, ,
R, 49.02 %,
3.53%, >

1.0

0.5
wiwty, 00
1 pH Rl

Fig.1 Response surface and contour plot for the effect of
cross-interaction between pH and S © L on R,

7.5

50.00 7.3

. ' 45.00\\/// 741
B (C) 40.00 67 %% on

35.00 6.5

2 pH R1
Fig.2 Response surface and contour plot for the effect of
cross-interaction between pH and temperature on R;

1.0
5000 ——05

5.00 00wy,
35.00 1.0

3 R,
Fig.3 Response surface and contour plot for the effect of
cross-interaction between S L and temperature on R,

2.3
1.2.3 ,
8
*8 FEBHAEENH
Tab.8 Analysis of the ingredient of raw material
(%) (%) (%) (%) (%)
10.4 79.9 3.4 3.50 0.65
2.4
0.1mg/ml C J R, 74.10%,
R, 38.64%, R;  40.01%, A700  0.265,
4 5 , AAy
0.5646, A4, 0.4001,R; 29.13%,R, 88.9%,
Az 0.243
3
Lig(4)
( ,2011),
3 , Box-Behnken
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20 F r=09401 d 23(6): 553—555
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OPTIMIZATION FOR PREPARATION OF ANTIOXIDANT PEPTIDE
FROM ORATO-SQUILLA ORATORIA MEAT BY ENZYMATIC HYDROLYSIS

LI Yun-Tao, CHEN Bo, MA Jian-Yin
(Food and Pharmacy Department of Zhejiang Ocean University, Zhoushan 316004, China)

Abstract Polypeptide was extracted from Oratosquilla oratoria meat in trypsin hydrolysis technology. Indicated by
the scavenging rate of DPPH scavenging, optimization of enzymatic hydrolysis was carried in an orthogonal experiment in
dimension of L,4(4°) in response surface methodology. The result shows that the best conditions for the extraction were:
temperature 51.1°C, pH 7.07, enzyme dosage 1500U/g, solid to liquid ratio of 1:3.09, lasting time 2h, and DPPH
scavenging activity rate 47.35%. Difference between theoretical and predicted values is very small, indicating that the
optimized conditions are reliable and feasible. Under these conditions, the scavenging rate of hydroxyl radical was 88.9%,
that of superoxide anion radical was 29.13%, and the reducing power of A,y was 0.243. Therefore, polypeptide in
Oratosquilla oratoria meat can be well sustained with a strong resistance against oxidation, and can be further purified for
application.

Key words Oratosquilla oratoria; polypeptide; enzymatic hydrolysis; antioxidant activity
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