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Abstract: In order to explore the research and development of oyster in the field of medicine and food homology, response
surface methodology was used to optimize the preparation process of oyster protease-depeptidase, and its effects on
testosterone secretion and oxidative stress in mouse leydig cells were studied. Based on the investigation of hydrolysis
degree as the evaluation index, a biomimetic enzymatic hydrolysis method was employed to optimize the preparation
process of oyster protein enzymolysis peptides using response surface analysis, building upon the foundation of single-

factor experiments. Simultaneously, a hydrogen peroxide (H,0,)-induced oxidative damage model was established using
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mouse testicular interstitial cells (TM3), and the effects of oyster protein enzymolysis peptides on testosterone (T) secretion

and oxidative stress were investigated through assessments of cell viability, DAPI staining, testosterone secretion level,
superoxide dismutase (SOD) activity, and malondialdehyde (MDA) content in TM3 cells. The results showed that the
optimal enzymatic hydrolysis conditions for oyster protein enzymolysis peptides were as follows: Substrate-to-solvent ratio

of 1:10 g/mL, gastric protease concentration of 1.1%, hydrolysis time of 1.0 h, pancreatic protease concentration of 2.1%,

and hydrolysis time of 3.1 h. Under these conditions, the degree of hydrolysis was determined to be 39.43%+0.42%. Oyster

protein enzymolysis peptides exhibited varying degrees of proliferative activity on H,O,-induced TM3 cells, significantly

(P<0.05) increasing testosterone secretion, SOD enzyme activity, and reducing MDA levels in TM3 cells. The most

pronounced effects were observed at a concentration of 200 pg/mL of oyster protein enzymolysis peptides. In conclusion,

the optimization of enzymatic hydrolysis process using response surface methodology proved to be effective and feasible.

Oyster protein enzymolysis peptides was found to extremely significant promote TM3 cell proliferation, increase

testosterone secretion, enhance SOD enzyme activity, and reduce MDA levels (P<0.01).

Key words: oyster protein enzymolysis peptides; response surface optimization; biomimetic enzymolysis; testosterone;

oxidative stress
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4 0 1 1 31.31
5 1 -1 0 19.23
6 0 -1 -1 18.83
7 -1 1 0 24.92
8 0 0 0 37.58
9 0 -1 1 19.04
10 1 1 0 28.93
11 -1 -1 0 16.12
12 0 0 0 38.18
13 0 0 0 37.79
14 -1 0 -1 24.04
15 0 1 -1 27.96
16 0 0 38.44
17 0 1 34.88
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Table 3  Significance test and variance analysis of
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Fig.5 Effects of oyster protein enzymolysis peptides with
different concentration on the survival rate of TM3 cells
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Fig.7 Effects of oyster protein enzymolysis peptides with
different concentration on testosterone secretion in TM3 cells
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Fig.9 Effects of oyster protein enzymolysis peptides with
different concentration on MDA concentration in TM3 cells

PSR ARNROX — IR AR
LRI, G5 R i IR SR S 200 pg/mL
HSF, S bR BB E H I 2R N S e i
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FE 4 al g0, HEE R AR IR A 17 PP
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Table 4 Amino acid composition of oyster protein peptides

— —_
[ W
| 1

MDA & (nmol/mL)
wn
1

(n=6)
RIS IR = (%)
RAHR(Asp) 1.38+0.32
IR (Thr) 1.19+0.16
22532 (Ser) 1.26+0.22
BARR(Glu) 3.15+0.17
H& AR (Gly) 11.04+0.13
NE 2 (Ala) 1.03+0.37
2Lz R (Cys) 0.87+0.45
HaR (Val) 2.46£0.27
i R (Met) 0.15£0.19
Sese iR (1le) 1.54+0.61
SRR (Leuw) 2.26%0.56
T &2 (Tyr) 0.04+0.36
N2 (Phe) 2.16+0.31
%R (Lys) 2.85+0.26
2H %W (His) 1.23+0.33
F iR (Arg) 3.87+0.51
Jifi% 2 (Pro) 1.89+0.36
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