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Preparation of antioxidant peptides by Two-Step enzymatic

hydrolysis of fish scale gelatin
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Abstract; Based on the alcalase hydrolysis, the grass carp scales
gelatin were subjected to two-step enzymatic hydrolysis with
trypsin, flavor protease, papain and pepsin respectively, to pre-
pare antioxidant peptides. Results showed that two-step
enzymatic hydrolysis could effectively increase the hydrolysis de-
gree and decrease the molecular weight of hydrolysates. The alca-
lase-trypsin hydrolysates had significant free radical scavenging a-

bility and Fe?" chelating ability. Response surface methodology

was performed to optimize the two-step enzymatic hydrolysis
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conditions, and the optimal enzymatic hydrolysis parameters
were as follows: substrate concentration of 100 mg/mL. pH 7.8,
hydrolysis temperature of 53 ‘C and hydrolysis time of 50 min.
Under this optimal hydrolysis condition, the maximum Fe?" che-
lating ability was 65.72% and the ICs, value for DPPH + , « OH

and Oz + were 7.39, 0.68 and 1.84 mg/mlL, respectively.
Keywords: two-step enzymatic hydrolysis; fish scale gelatin; an-

tioxidant peptides
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Figure 1  Effect of two-step enzymatic hydrolysis on

hydrolysis degree

22 ZHBBWNSFENZN

Wnlal 2 B ow . R PE A K R DL 4 R 20
Tity e 40 £ A RRHE B € 335 18T o 2 R 0 34 0 4 A, SRR
YT 4 GUAS [ 23 ik 30 B A 2 03 2H R

420 [ DAL 8 I HI v
280 - LIy
140 - i
O SN
246 | TR TR G+ A=
L64 | 1 I
=) 83’ I:
@1% 330 | WUPEZE F1 G+ Y,
R £ 200 MBREH I
£ j10L iy
£ o N N
= 08 |- B I 111 it + m I
192 L A JKZE A B o
96 i\
O 3 N
570 | el Pk 2 A+ E]»LV’
a0 2 1 i
190 F ™~
0 T N R R 1\ [ R D
0 2 4 6 8 1012 14 16 18 20 22 24 26

1 B 1 ]

Retention time/min

B2 REYHGERRIEREER

Figure 2 Size exclusion chromatogram of hydrolysates
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Figure 3 Effect of two-step hydrolysis on antioxidant ability of hydrolysates
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Table 4 Experimental design scheme with experimental
results for response surface analysis
E TR A B C Fe?" &3/ %
1 —1 —1 0 45.76
2 —1 0 1 58.36
3 0 —1 —1 46.90
4 —1 0 —1 40.80
5 —1 1 0 47.58
6 1 0 —1 35.19
7 0 0 0 60.77
8 0 —1 1 56.53
9 0 0 0 54.98
10 1 0 1 44.01
11 1 —1 0 36.84
12 1 1 0 34.60
13 0 0 0 55.00
14 0 1 1 63.90
15 0 1 —1 18.20
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Table 5 Analysis of variance (ANOVA) of regression e-

quation with Fe?" chelating ability as response

KW M HmE B F {4 P {f

Bl 1197.04 9 133.00  20.04  0.002 1"~
219.00 1 219.00  32.99  0.002 2**
B 8.52 1 8.52 1.28  0.308 7
C 334.20 1 334.20  50.35  0.000 9**
AB 113 1 4.13 0.62  0.466 0
AC 19.08 1 19.08 2.88  0.150 7
BC 9.26 1 9.26 140 0.290 7
A? 577.64 1 577.64  87.03  0.000 2" *
B? 38.19 1 38.19 5.75  0.061 7
& 0.12 1 0.12 0.018 0.898 3
oz 3.9 5 664

25 35 10.92 3 3.64 0.33  0.8112

AR 22.26 2 11.13

i 123023 14
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0.01);R*=0.973 ().R?\dJ:O.924 5,R%..=0.817 2,
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