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: [EC3.4.21.14] [EC3.421. 142 (-OH)
4] [EC3.4.24.4] [EC3. (-OH)
421.1] :1,1- - (i .
2- (DPPH) Sigma , 0.4mol-L™' PBS
1.2 (pH 7.4) 2.5mmol-L"
H-2050R ( 2.5mmol-L"’ FeSO, 02mL, 0.1mL 20
); ( mmol-L" H,0, , , 37 lh
); GelX1850 ( 536nm . 0.2mL
); Alphal-4LD plus ( ; 0.3mL
Marin Christ); Infinite200pro (TECAN ). H,0, .
1.3 -OH =((4y,— 4)/ (4, — 4))x100%, (2)
Woo B , Ao ; A ; Az
, 1.43 (027)
, 0.1 mol-L" NaOH
, 4 2% (pH 2.0) 0," 12 250 4L
72h. , 450 L 50 mmol-L™" Tris-HCI
(pH 82) 10 min 25uL
[9], 10 mmol-L" , 5 min 320 nm
( 20mg'mL™) 4000 . .
Ug' (1:1, pH 0,” = (A4, —AA4)/ A4, x 100%,  (3)
6.0) 50 5h, , Ady : AA,
4000U-g" (50 ,pH9.0) 1.4.4
(37 ,pHS.0) ( 50 Wu
, pH 8.0) ( 37 ,pH8.0) (31 . 0.2 mol-L" PBS
5h, (pH 6.6) 1%
200 pL, , 50
1.4 20 min, 200 pL 10% ,
1.4.1 DPPH 5000 r-min” 15 min, 0.5
DPPH’ mL, 0.5mL 0.1 mL 0.1% FeCls,
Li [o], 1.5mL PE , 10min, 700 nm
0.5mL , 15 (DH%)
0.125mL 0.2%(w/v) DPPH (99.5% 4],
s ) 0.5mL 99.5% , , 1.6 Tricine-SDS-PAGE
60 min 517 nm Tricine-SDS-PAGE
. 0.5mL 51 20 L 5%
0.125 mL 99.5% DPPH 80 uL (5mg'mL") |
DPPH’ =((4y + 4 — 4,)/ 4,)x100 %, (1) 10 min, SP-Tricine SDS-
, Ao A 2 Ay PAGE (18% 5% )

10 uL, 120 V, 30 min, 150
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V,2h. R250 30 min, , s s
1.7 s >
(DH%) (A700) . DPPH -OH
. 0," 1,
10mg-mL™, pH(4A) 6 7 8 9 10 11 DPPH -OH O~ 31.18% 18.02%
12 13, (B) 2000, 3000, 4000, 5000, 13.24%, Fe** 8.31x107,
6000U-g", (C) 3,4,5,6,7h ,
(D) 30, 40, 50, 60, 70 . ,
’ , Design- kn M 1 2 3
Expert 8.0.b , = = =
1.8 42.0
SAS 8.0 , 26.0 S
x+std ,
one-way ANOVA . P<0.05 i;g
, Origin 9.0 4.6
M Marker; 1 2 3
2 1
2.1 Tricine F1 —RERREREZEYMELEE
SDS-PAGE /% 5
A700/10
Tricine- DPPH -OH 0,
SDS-PAGE 1 , + 31.18£1.03  18.02+0.59  13.24+£0.95  8.31%0.17
2.2
26 ku , 2500u
. Kitts!'®! Jiangm] , 4
3~20 R . 1.4
2500u , , (5mg-mL™)
26 ku , ( 2).
2
&l Az00/107
DPPH' -OH 0,"
83.03+0.25° 37.9242.55° 68.05+1.82° 13.10+0.22¢
71.85+0.73¢ 27.13+0.46° 56.19+1.28¢ 12.82+0.41°
57.36+0.29° 19.88+1.00° 45.08+1.73° 10.25+0.25¢
54.22::0.90" 22.60+1.77° 53.77+2.29¢ 9.32+0.36°
0.1lmg-mL" Ve 50.71+2.01% 91.14+2.00° 62.92+0.96° 70.43+2.12°
Img'mL™" Ve 92.64+0.29" >100° 90.21+0.28" 272.35+1.90°
20 mmol-L™' BHT 81.36+0.46° - - -
0 0 0 3.80+0.14°

, P<0.05; <=7~
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02'_ N OH
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3 5
pH / /h F Prob
-1 8.5 45 5 D 7202E-004 9  8.002E-005 313.05 <0.000 1
0 9 50 6 A 8.845E-009 1  8.845E-009 0.035 0.8577
1 9.5 55 7 B 1.103E-004 1  1.103E-004 431.34 <0.000 1
2.3.2 C  4.884E-005 1 4.884E-005 191.05 <0.000 1
, AB  1382E-005 1 1.382E-005 54.05 0.0002
, Box-Behnken , AC  3.580E-005 1  3.580E-005 140.03 <0.000 1
, 4. BC  1.605E-006 1 1.605E-006 6.28 0.0406
4 AA  1.143E-004 1  1.143E-004 447.10 <0.000 1
B BB  2.674E-004 1  2.674E-004 1045.88 <0.000 1
pH / h A700/10
CC  7.912E-005 1 7.912E-005 309.53 <0.000 1
1 -1 -1 0 12.7240.03
1.789E-006 7  2.556E-007
2 0 0 0 13.43+0.22
2 9.521E-007 3  3.174E-007 1.52 0.3394
3 1 0 -1 13.0440.19
8.372E-007 4  2.093E-007
4 -1 1 0 11.58+0.03
7.220E-004 16
5 0 1 -1 12.23+0.14
i1 ;2)

6 0 0 0 13.51£0.16

7 0 -1 -1 12.8240.16 2.34

8 0 0 0 13.55+0.17 5

9 0 -1 1 12.4340.09 ) ,

10 0 0 0 13.5240.18 3 Design-Expert 8.0.b ,

11 1 1 0 12.010.10 ,

12 1 0 1 11.98+0.24 3

13 -1 0 -1 12.51+0.17 : pH 8.96 49.27

14 0 0 0 13.470.21 5.68 h, 13.56x107.

15 -1 0 1 12.64+0.14 ,

16 1 -1 0 12.40+0.06 , pH 8.96 493

17 0 1 1 11.58+0.19 5.7h, 13.48x1072,
233 0.59%, (P>0.05).

Design-Expert 8.0.b
(pH 4 B 0) 3

Y :

Y=-2480+0.3744+0.025B+0.110C + )
7.434 4B —5.9834C —1.267BC —0.0214> - ,
3.187B* —4.335C*. (161,

5, , +
P<0.000 1, s ; 26 ku ,
P>0.05, ,

P, A
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3 pH
.Chen [
Tyr Phe His
pH
[19]
9.81%  11.07%. [20]
+

>

Tricine-SDS-PAGE ,
26 ku ,

8.96

(1]

(2]

[3]

(4]

(5]

, DPPH -OH
0," 83.03%, 37.92%  68.05%,
(Ao) 13.10x107,
pH
493 5.7h,
13.48x1072.
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Study on the Preparation and Antioxidant Activities of

Collagen Peptides from Goose Skin

ZHU Jing-jing', PAN Dao-dong'?", SUN Yang-ying', WU Zhen', CAO Jin-xuan', ZENG Xiao-qun'
( 1.Key Laboratory of Animal Protein Food Deep Processing Technology of Zhejiang Province, Ningbo University, Ningbo 315211,

China; 2.Food Science & Nutrition Department, Nanjing Normal University, Nanjing 210097, China )

Abstract: In this study, on the basis of enzymolysis with papain and flavourzyme of collagen from the skin of
Zhedong white goose, four common hydrolasis solutions were used for two-step enzymolysis. Subsequently the
conditions of two-step enzymolysis were optimized and the suitable hydrolyase was selected by antioxidant
ability. By employing a single-factor test, pH, reaction temperature and reaction time were selected according to

reducing power, then the response surface method was used to determine the optimum enzymatic process. The
results showed that alkaline protease had a better antioxidant activity in the two-step enzymolysis, the optimum

enzymolysis conditions were as follows: pH of 8.96, temperature of 49.3

, time of 5.7h. Under these

conditions, the reducing power of peptides reached to 13.48x 10”2, which increased 3.51% than before.
Key words: collagen; collagen peptides; antioxidant activities; alkaline protease; reducing power



