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Abstract; Herein, the enzymatic hydrolysis polypeptide solution
with antioxidant activity was prepared by enzymatic hydrolysis
with alkaline protease using sheep bone powder as raw material.
Taking hydrolysis degree as index, response surface optimization
was carried out on the basis of single factor tests of enzymolysis
time, enzymolysis temperature, enzyme dosage and enzymolysis
pH. Taking sheep bone meal solution which has not been hydro-
lyzed by alkaline protease as the control group, the antioxidant
capacity of the hydrolysate was determined. The results showed

that the highest degree of hydrolysis of alkaline protease was
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(28.364-0.02) % when the enzymolysis time was 5 h, the enzy-
molysis temperature was 45 ‘C, the enzyme dosage was 8 200 U/g,
and the enzymolysis pH value was 10. The antioxidant capacity of
the enzymolysis solution and the control group both increased
with the increase of solution concentration. When the concentra-
tion of the solution reached 2.5 mg/mL, the scavenging rate and
reducing power of 1, 1- diphenyl -2- trinitrophenylhydrazine
(DPPH), hydroxyl radical ( «+ OH), superoxide anion radical
(O3z +) of sheep bone enzymatic hydrolysate reached the maxi-
mum values, which were (65.424+0.11) %, (82.30+£0.27) %,
(79.834:0.22) %, 0.4844-0.007 respectively, significantly higher
than those of the control group (P<C0.05). Therefore, the enzy-
molysis polypeptide liquid obtained by hydrolyzing sheep bone
meal with alkaline protease has antioxidant activity in vitro.

Keywords: sheep bone power; alkaline protease; enzymatic hy-

drolysis; antioxidant activity
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Figure 1  The influence of single factor on the degree of hydrolysis
2.2 N Rz TR IS & 1 Box-Behnken i EZ/kER
2.2.1 WA E AR R LE R A E R o Table 1 Factors with actual and coded levels used
SR R T A 0 B R LR BE L e S R pH {E DY R R (I in Box-Behnken design
% D FIH] Box-Behnken Hrb 4 &3 JR B BT U N &K =K kP A®ff/h BiRJE/C ClEght/(U-g ') DpH
R LCIVATTRE N R e n S & U —1 4 40 6 000 9.5
FIPH Design Expert 8.0.6 §CHFRKIE 5 MR 0 9 & 8 000 10.0
AT BB G S 15 & PR ER 0 (R DG R 1Y R AR ! 6 o0 10 000 105
x2 MEEmREARITRER
Table 2 Design and results of response surface test
IR ass A B C D KA/ Y || R A B C D K RE/ %
1 —1 —1 0 0 18.32 16 0 1 1 0 22.19
2 1 —1 0 0 20.46 17 —1 0 —1 0 21.64
3 —1 1 0 0 23.34 18 1 0 —1 0 21.84
4 1 1 0 0 23.03 19 —1 0 1 0 22.34
5 0 0 —1 —1 20.13 20 1 0 1 0 25.16
6 0 0 1 —1 23.42 21 0 —1 0 —1 17.78
7 0 0 1 1 24.07 22 0 1 0 —1 23.86
8 0 0 1 1 23.85 23 0 —1 0 1 23.79
9 —1 0 0 —1 20.12 24 0 1 0 1 23.52
10 1 0 0 —1 21.30 25 0 0 0 0 26.08
11 —1 0 0 1 22.45 26 0 0 0 0 28.89
12 1 0 0 1 23.32 27 0 0 0 0 28.50
13 0 —1 1 0 17.62 28 0 0 0 0 27.71
14 0 1 1 0 24.01 29 0 0 0 0 27.86
15 0 —1 1 0 22.84
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Table 3 Analysis of variance of quadratic regression equation model of alkaline protease
7 22 A BT 2% SEEpE ¥y 2% F 1A P {H .
LAY 230.08 14 16.43 28.35 <20.000 1 % %
A 3.97 1 3.97 6.84 0.020 3 *

B 30.53 1 30.53 52.66 <20.000 1 * %
C 9.17 1 9.17 15.82 0.001 4 * %
D 17.26 1 17.26 29.76 <20.000 1 * %
AB 1.50 1 1.50 2.59 0.130 0

AC 1.72 1 1.72 2.96 0.107 4

AD 2.40X 102 1 2.40X 102 4.10x 10?2 0.841 6

BC 12.39 1 12.39 21.37 0.000 4 * %
BD 10.08 1 10.08 17.39 0.000 9 * %
CD 3.08 1 3.08 5.31 0.037 0 *
A? 61.89 1 61.89 106.75 <20.000 1 * %
B? 75.38 1 75.38 130.02 <20.000 1 * %
C? 36.29 1 36.29 62.95 <20.000 1 * %
D? 42.27 1 42.27 72.91 <20.000 1 * %

mE 812 o 058
R AU 3.47 10 0.35 0.30 0.944 9
4R 72 4.65 4 1.16
S A 238.19 28

o o TREFEM D E (P<0.01); « £RE 5 EE(P<0.05),
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Figure 2 The response surface diagram of the influence of the interaction of various factors
on the degree of hydrolysis
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Figure 3 Contour plot of the effect of the interaction of various factors on the degree of hydrolysis
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Figure 5 Effect of solution mass concentration on

hydroxyl free radical removal capacity
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Figure 6 Effect of solution mass concentration on super-

oxygen anion free radical removal capacity
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Figure 7 Effect of solution mass concentration on

reducing ability
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