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Mathematical Modeling for the Optimum Enzymatic Hydrolysis of Rana Skin
Collagen Peptide and Its Antioxidant Research

QIU Fang-ping, WANG Chang—zhow, JI Xiao—feng
(School of Chemical and Life Science ,Changchun University of Technology , Changchun 130012, China)

Abstract: The influencing factors in the enzyme solution process of Rana skin collagen peptide
(LWT) were optimized by using the mathematical statistics and data fitting analysis method. And
the relationship between the influencing factors and hydrolyzing degree in the enzyme solution
process of LWT was established. And the best value hydrolysis degree (peak) was forecasted. Used
polyacrylamide gel electrophoresis method to determine the molecular weight of LWT which was
under 3 500. High performance liquid chromatogram showed that the purity was in the high level.
In the antioxidant effect of LWT on liver damage of bromobenzene mice were studied. The results
showed that LWT have the remarkable effect on reducing MDA content and the obvious effect on
rising SOD vitality in mice liver tissue and have antioxidant effect.
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Fig. 1 Relations between add enzyme quantity and

enzymatic hydrolysis temperature

@ Journal of Food Science and Biotechnology Vol.32 No.l 2013



BRI F L Ak KRR R G RREE R T B A R B A e AR

z of
4 -
2 -
r’_‘_/—r”‘
0 n | . .
0 1 2 3 4 5
Tt /%
2 pH
Fig. 2 Relations between add enzyme quantity and pH
1.0
09
0.8
< 071
= 0.6
= 0.
= 041
=0
031 b
0.2
0.1
0 . i . . . . )
0 1 2 3 4 5 6 7
it gt 11/
3
Fig. 3 Relations between add enzyme quantity and
enzymatic hydrolysis time
X =k1x +b1 ;x2=k2x +b2;x3=
kyxc+bs; k=1,2,3,b=1,2,3 o
:k1=5,0,=5.5,k,=25,
b2:32.5,k322.5,b321.250
X1 X o
y=f(x)
y ; x(
x,i=1,2,3 ),
° 4, 5,
7
6 -
3 5 B
S
®4r
cing
2 -
1k
0 . . .
1:2 1:2.5 1:3 1:3.5
AR T AT L/ (g:m L)
4
Fig. 4 Relations between hydrolyzing degree and ratio of

solid to liquid

7T whife
6t wKfERE
&
#
=3
2
0
12345678 91011121314151617
Tt/ %0
5
Fig. 5 Relations between add enzyme quantity and
hydrolyzing degree
4, y=ax"+b
N .pH |
50°, 3.0.pH
y (%), x (%),
y=6.081x" (1)
6(a),(b)
6.10 7
6.05
g
- »=6.081x"1
_%2 6.00
595}
SO b
02 04 06 038 1.0 12 14 X
/9
(a)
625 F~
6.20
® 6.15 3=6.081x0013
oo
E
%6.05 |
6.00
5.95
590 t . L L L L
0 2 4 6 8 10 *
it %
(b)
6
Fig. 6 Relational model between enzyme quantity and

hydrolyzing degree

2013 32 1



Mathematical Modeling for the Optimum Enzymatic
Hydrolysis of Rana Skin Collagen Peptide and lts
Antioxidant Research

QIU Fang-ping,et al:

Research Article

6(a) 1.5% , 24 LWT SOD.GSH-Px
6(b) 6(a) 10% LWT | N SOD
, , 05% GSH-Px ,
6.02% 0.58% , (P>0.05), 1,
6.038%, 0.6% 6.04% , 1 LWT SOD ,GSH-Px
1.2% 6.10%, Table 1 Influence of LWT on the SOD and GSH -Px
8% 6.247% . i x>0.58 vitality in mice blood
| o TN
) 0.55%~
6 119.88+1 658.96 216.30+£52.35
0.58% , 3.0 h, 50 C,pH 9.0,
1 g33 mL, s 15 8 153.90+4 208.67 227.30+£71.31
2 : 15 8 004.41+3 453.94 240.74+49.37
7, 15 8 001.75+3 865.31 252.80+60.50
: P>0.05,
Marker  Sample 1 Sample 2 25 LWT MDA
- - SOD .GSH-Px
3500 - MDA
6500 4. (P<0.05), LWT
14 400 M.
16900 MDA ’
26600 B (P<0.05);LWT SOD
, (P<
~ 0.05) ; GSH-Px (P>
Fig. 7 Polyacrylamide gel electrophoresis figure 0.05), 2.
, LWT 3 2 LWT MDA SOD.
500 ’ GSH-Px
Table 2 Influence of LWT on the MDA content and the
‘ SOD and GSH-Px vitality in liver tissue
2.3 HPLC
LWT MDA SoD/ CSH_PYIU
8. /(nmol/mg) (U/mg)
1 400 15 0904 9+0.196 0  121.35+6.57 125.27+33.64
1200 15 1.206 8+0.359 1" 113.05£19.56 109.45+33.43
1000
% 800 15 1.097 3£0.416 0  110.07£9.07 107.52+23.98
o
600
z
400 15 0980 9+0.414 0 113.19+8.34 108.15+28.16
200
0 15  0.849 3+0.255 3" 132.28+25.82"* 114.35+41.91
200 4 6 8 10
1l /min # P<0.05 , ## P<0.01,
8 LWT w3k P<0.01,# P<0.05,

Fig. 8 HPLC figure of LWT
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