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Abstract: This study sought to optimize the process of the enzymatic hydrolysis of silkworm pupa protein by alkaline
protease by increasing the response value in response surface method. DPPH and ABTS free radical scavenging rates were
employed as the evaluation indices of hydrolyzed peptides. This allowed for the screening and identification of enzymatic
hydrolysis processes exhibiting strong antioxidant activity. As a result, the optimal enzyme was identified as alkaline protease
with pH value 9.0, a temperature of 48 °C , a substrate mass fraction of 4.1%, a reaction time of 2 h, and an enzyme mass
fraction of 3.0%. Compared with the existing process, the reaction time and temperature were reduced, and the antioxidant

activity in vitro was improved, reaching 89.10% of Vc. On this basis, the antioxidant activity of the silkworm pupa peptide
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in vivo was evaluated using an oxidative stress mouse model induced by D-galactose. The low-dose group of silkworm

pupa peptide was able to restore the CK, SOD, T-AOC and GSH-PX factors in serum to 0.31, 105.44, 3.51 and 308.36 U/mL,

respectively. In addition, the MDA and SOD factors in the liver were restored to 0.71 nmol/mL and 77.40 U/mL, respectively,

which were significantly different from the model group (P<0.05). In summary, silkworm pupa peptide prepared using the

double response surface method optimized the process flow and improved the antioxidant activity, enhancing antioxidant

activity both in vitro and in vivo. This provides an experimental basis for the development and utilization of silkworm pupa

protein peptides.
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Table 3 Response surface test design and results
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5 A E/C B Y% B h RETRE % RERE /%

1 80 40 3.0 4 79.00 81.29
2 80 50 5.0 4 84.66 94.90
3 9.0 40 5.0 4 83.88 94.06
4 90 60 5.0 4 78.71 94.56
5 9.0 50 3.0 4 80.43 82.61
6 9.0 40 3.0 6 80.25 90.24
7 9.0 50 1.0 2 42.37 39.23
8 100 60 3.0 4 76.00 79.05
9 10.0 40 3.0 4 65.00 76.89
10 9.0 50 1.0 6 49.38 38.72
11 80 50 1.0 4 51.03 29.57
12 90 50 3.0 4 83.69 87.42
13 8.0 50 3.0 2 81.00 75.87
14 9.0 40 3.0. 2 78.79 80.89
15 8.0 60 3.0 4 80.21 69.88
16 9.0 50 5.0 2 83.31 94.53
17 9.0 40 1.0 4 49.64 37.33
18 10.0 50 1.0 4 47.83 32.01
19 9.0 50 3.0 4 81.30 82.51
20 10.0 50 5.0 4 76.02 95.00
21 80 50 3.0 6 83.05 77.00
22 9.0 60 3.0 2 84.10 84.00
23 10.0 50 3.0 6 70.00 65.00
24 9.0 50 3.0 4 80.06 83.15
25 9.0 60 3.0 6 85.04 87.69
26 9.0 50 3.0 4 84.44 86.56
27 10.0 50 3.0 2 69.25 83.01
28 9.0 60 1.0 4 42.15 38.62
29 9.0 50 5.0 6 79.06 81.20
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Table 6 Effect of silkworm chrysalis peptide on serum antioxidant enzyme system in mice
20 3 CK CAT SOD T-AOC GSH-PX

24 0.36 £0.08" 1.28+0.19° 135.55 £ 11.25° 3.44+0.11° 315.14 £15.55"

AEA 0.51 +0.04° 0.88 £ 0.16° 82.55 £10.02° 2.68 £0.25" 278.65 * 14.87°

1&F| = 0.31 £0.06° 1.11 £0.22° 105.44 +9.82° 3.51+0.33" 308.36 £16.17"

&l 0.26 £ 0.05° 2.35+0.23° 112.55 £12.12° 3.65+ 047" 324.33 £15.65"

E: RS ERFRG N EFRATAALEERF (P<0.05); FAR.
% 7 BERSHNRBT AR R LB RO
Table 7 Effect of silkworm chrysalis peptide on antioxidant enzyme system in mouse liver

28 7% MDA/(nmol/mg) CAT/(U/mg) SOD/(U/mg) T-AOC/(U/mg) GSH-PX/(U/mg)

= 1.16 £0.56° 6.48 +0.89 75.35+10.11° 1.44+0.21° 315.14 £25.45

AEA 1.50 £0.54° 6.25+0.69 57.55+9.32° 1.08 £0.14° 305.65 +34.44

il 0.71 £0.33° 6.31+1.20 77.40 +9.88" 1.11%0.13° 308.36 +26.87

il 0.66 +0.35° 6.75+0.83 78.65 +11.32° 1.17+0.17° 324.33 £29.66
100 a ARG YT A MDA 73 5l B 52.67% A1 56.00%,
= gl 2 fff SOD 17} 34.49% F1 36.66%, MDA %5 & (12 1L
o T LA R4 IR e A AR R R T A
z 15 A A LA 0 S A 40 M A R e A 303 £ D
E 4o . HIMET CAT. GSH-PX 5 IRfif LU R 30 2%
£l 0l R A 2 8 IR FR bR A AR R . TRl AT DAAS Y A
= 0 JER AT A2 8 Eh 1 D- 2 FUBE 51 B 4 R R I
° Vo ik TSR, TS S 1E 4 0 AR ER T, 3
45 BN b ] NS S B N L N D A Wil

E 9 BIEAAEIMLENLFE LR
Fig.9 Comparison of antioxidant activity of silkworm
pupa peptide in vitro
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