% 334% H3W ok B 3 R Vol. 33,No. 3
20124 6 A PROGRESS IN FISHERY SCIENCES Jun. ,2012

MEEARBEIZRAAURESTSREEBHEEHR

ok F FEEk %%%1777? HARE

eV T BT F B 1 E = HE 222005)

= Gk AR A A MA R R AR N AR EGS. S ROk . AREY
ﬁﬁ&‘zﬁi'}iﬁéf@éﬁa?'}iﬁé@& A3 & B P kR E K MR B AR R R K A A B AR R R B & R
BB I L &AK 2T RAEREORGAEE YA %‘F’f‘ﬁ%f]ﬂ‘&& Sephadex G-15 # ik & 47wl 2 3 5 F
RENH ., ZREAV . BEEOBBBHNENLBRETORFTREZAGEARINEE TLE G, L
BB EGB KRG REG T &0 H R 6 mg/ml Mg 3% pH 8. 0.8 & 55 C .8
MRETE 4 h, R Ak Z A HIRFREA 76.60%,1C 1A A 1.89 mg/ml, & & ik F 80202 L2 4 F
S & F 1500 Da #9/5 F k.

KR BREG B K Wi o

TENXS TS ERIRAE A XEHES  1000-7075(2012)03-0088-06

Optimization of the preparation of bioactive peptides from
Sinonovacula constricta and its hydroxyl free radical scavenging activity
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(School of Marine Science &. Technology. Huaihai Institute of Technology, Lianyungang 222005)

ABSTRACT Using Sinonovacula constricta as raw materials, optimum enzyme was selected
from trypsin, pepsin, papain, alcalase and neutrase based on the hydroxyl free radical scaven-
ging activity. Based on the single factor experiment, optimization of the hydrolysis conditions
was conducted by the response surface methodology. The scavenging activity of hydroxyl free
radical was investigated and the molecular weight of the enzymatic hydrolysates of S. constricta
proteins was determined by a Sephadex G-15 gel column. The results showed that alcalase had
the best hydrolytic effect and the optimum conditions for hydrolysis by alcalase were as follows:
6 mg/ml substrate,3% enzyme, pH 8.0,55 ‘C, 4 h. The scavenging activity of hydroxyl free
radical of enzymatic hydrolysates was 76.60% and the ICs;, was 1. 89 mg/ml. The molecular
weight of over 80% bioactive peptides from S. constricta was less than 1 500 Da.
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Table 1 The design of factor and level by response surface method

FTKT [H & Facors
Code love] ‘ A TR Bt o D i
Substrate concentration(mg/ml) Amount of enzyme( %) Time (h)
—1 2 1 7 2
0 4 3 8 4
1 6 5 9 6
2 HEREHMW
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Table 2 The optimum hydrolyzing conditions of five kinds of enzymes

G BN EES IS W) e i iR oG i -
Protease Substrate concentration(mg/ml) Temperature(°C) Amount of enzyme( %) P
TR A i Trypsin 5 55 5 8.0
H 15 M i Pepsin 5 37 5 2.5
KN M i Papain 5 55 5 7.0
M B i Neutrase 5 55 ) 7.0
WMk 25 A Alcalase 5 55 5 8.0
K1 Y= A m%{%%zﬁﬁ]‘l{ﬁﬁﬁj‘ —o— [EE AW Trypsin —o— HE B Pepsin
N . . R TA T2 i S —&— KJRZE 11§ Papain —m— 475 [ Neutrase
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Table 3 Design and results of the response surface method

ER s AR E B i il &t C pH ff D fi ] ¥ 11 F ST IR R
Test number Substrate concentration(mg/ml) Amount of enzyme % pH value Time (h) Scavenging activity( %)
1 4 3.00 8. 00 2.00 61.4
2 4 3.00 7.00 4,00 67.5
3 6 5.00 7.00 6. 00 66.9
4 4 3.00 8. 00 6. 00 65.0
5 4 5.00 8. 00 4,00 70.3
6 4 3.00 8. 00 4. 00 71.2
7 2 5.00 9.00 6.00 55.4
8 6 1. 00 9.00 2.00 65. 6
9 4 1. 00 8.00 4. 00 69. 8
10 6 5.00 9. 00 2.00 69.0
11 4 3.00 8. 00 4. 00 71.8
12 4 3.00 8. 00 4,00 71.9
13 4 3.00 9. 00 4,00 71.1
14 2 1. 00 7.00 2.00 46. 2
15 2 1. 00 9.00 6.00 52.1
16 6 3.00 8. 00 4. 00 77.8
17 6 1. 00 7.00 6. 00 64.0
18 2 3.00 8. 00 4. 00 60. 8
19 4 3.00 8.00 4. 00 70. 6
20 4 3.00 8. 00 4. 00 70. 6
21 2 5.00 7.00 2.00 49.9
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Table 4 Analysis of variance for regression model

R 3 75 A ih ¥7 F{d P{H
Source Sum of squares Degree of free Mean square F Value P Value
e Model 1.339.49 14 95. 68 119. 32 <0. 000 1
A 144.50 1 144,50 180. 20 <20. 000 1
B 19. 04 1 19. 04 23.75 0.002 8
C 6.48 1 6.48 8.08 0.029 5
D 5.48 1 5.48 6.08 0.039 5
AC 5.12 1 5.12 5. 40 0.028 2
A? 9.32 1 9.32 12.35 0.017 4
C? 8.22 1 8.22 10. 25 0.018 6
D? 159. 10 1 159. 10 198. 42 <20.000 1
2= Residual 4,81 6 0. 80
2% L1 Lack of fit 3.24 2 1.62 4.14 0.106 2
2l R 2 Pure error 1.57 4 0.39
B Cor total 1 344. 31 20

T AR FALS 1 22 57 b 35 5T (P<C0. 050 0)
Note: Listed in this table are only significantly different items(P<Z0. 050 0)
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B2 ml %508 8 11 BRI W8 i Sephadex G-15 BE AL JZ AT, B Biologic DuoFlow & 151 2 T & G0 2 )7 1 il
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Fig. 2 The Sephadex G-15 chromatogram of enzymatic Fig. 3 Standard curve of molecular weight determination
hydrolysates from S. constricta proteins by Sephadex G-15 column
2 WK % IR R ZE T R ®5 GREAROIFRENH
WMT 4 /l\ Hlﬁ Hjﬁ [ll% Hj lll% Hﬁ‘ I‘ETJ 17& YQL'\ j‘] Table 5 The molecular weight of bioactive peptides
36.59.48.85.70.72,118. 83 min, tRIE 43 F Jo k3 -S4 R B K B HE
[z] 3 E"J @'J%ﬁ’}?fﬁ%ﬁ YEEH%éj:T*EE Kav Molecular weight (Da) Average length of peptide Ratio of molecular weight (%)
= —1.368 2 1gM+4.3]5 1’H3U\J: 4 2 000~1 500 16.6~12.5 19. 29
/l\%'lﬁﬂj‘ém% E"J:ﬂm% H:J‘ l‘ﬁjm‘uifﬁﬁg} i]J’ 1 1 500~1 000 12.5~8.3 16. 20
Eg 4 F Rk 1 858 Da, 2 B iy F 1 000~500 8.3~4.2 28.33

s 1 255 Da,3 S l§4rF i 623 Da, <500 L2 UF 36.18
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