FOOD & MACHINERY FEA1HE 108 BE 2888 | 20255F 10 A | ARGRSNM

DOI:10.13652/j.spjx.1003.5788.2025.80056

HER R & TZ AN RIS 3R 5 A M
WEK OETWH' FHRT KW

CLyT 2= BEAR B 2= Be ) P8 Wk 5463005 2. ﬁw%r&nﬂ&iﬂc% JHrdE HBHE 056005 ;
3. 09I CRF L AR 2F B % T O # e, Uil R 611830)

WE(BMIART AR, RAALLSFOB(ARNEG#H BEE 8 ALK ) KB & LA AN E RG4S
B, IR R RE S A T F W[ FIERDAKME A DPPH A by A 5 A F K35 47, R A vf B 3K 3 AR AL 4k 95 K R & T
LA RABGE R B H DRI RFEEER [ERIBGRFERRIL A LS E QR ME 4%, 8 M pH 7.5, # %
Yo 1:7.5 (g/mL) , 85 432 % 57 °C, 85 ARt 18 7 h, 3% T & T 4285 MK 55 % K #% % 4 48.3%,DPPH A v B & iR % 4 60.42%;
b5 Bk P K R LB A5 4 33.18 g/100 g, b A LB K T8 48.28% , M 5 F R F B P A 5000 04 F L AkAT AT
FHREASH(<1000) b rbik 71.45%, K\ AP K £ 24 05 F Ikt B A RIF QR AR S o D RIEH I FXBIE
P, 5w gt BRI, 4T 4 k& A E TR, /J‘&t%#‘ﬁ%ﬂ%fﬂ&ﬁ Tt R A 3 e T 10.93,13.34 min, i 3
133 2 F M 5H(P<0.05); B ot , 4235 Ik 7T 2 & M 4832 3) )6 > 4R W BLA A= BUN A& (P<<0.05) , & & /) &
ALK F MDA F= SOD7J<infvﬁii¢‘rizi»§(P<o,05)o[_nxﬁ]ﬁi%\%‘ B 4R Y5 K LR B 6 AL E L A B T
BNRBHE N G RRBF R
KR ALY AR e o B AR AL R B SR O

Optimization of preparation technology and evaluation of

anti-exercise fatigue activity of oyster peptide

DENG Chaoyou' TANG Liping' LI Jianmin® SUI Ming’

(1. School of Physical Education, Hechi University, Hechi, Guangxi 546300, China; 2. School of Tai Chi Culture, Handan
University, Handan, Hebei 056005, China; 3. College of Light Industry and Engineering, Sichuan Technology & Business
College, Chengdu, Sichuan 611830, China)

Abstract: [Objective] Oyster was used as the raw material to prepare antioxidant oyster peptides by hydrolysis with complex proteases
(papain, alkaline protease, and aminopeptidase), and their anti-exercise fatigue activity was evaluated. [Methods] Using degree of
hydrolysis and DPPH radical scavenging rate as evaluation indicators, response surface methodology was applied to optimize the
preparation process of oyster peptides, and the fatigue-alleviating effects of oyster peptides were investigated in exercise-induced mice.
[Results] The optimal extraction conditions for oyster peptides were as follows: 4% complex protease addition, hydrolysis pH 7.5, material-
to-liquid ratio 1: 7.5 (g/mL), hydrolysis temperature 57 °C, and hydrolysis time 7 h. Under these conditions, the degree of hydrolysis was
48.3%, and the DPPH radical scavenging rate was 60.42%. The hydrophobic amino acid content in oyster peptides was 33.18 g/100 g,
accounting for 48.28% of total amino acids. The molecular weight was mainly concentrated below 5 000, with low molecular weight
components (<<1 000) accounting for 71.45%, indicating that oyster peptides were mainly small peptides with good antioxidant capacity. In
the anti-fatigue test in mice, compared with the blank control group, high-dose oyster peptide intervention significantly increased the fatigue

time on the rotating rod and the weighted swimming time by 10.93 min and 13.34 min, respectively, indicating significantly improved
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exercise capacity (P<<0.05). Meanwhile, oyster peptides significantly reduced blood lactate (BLA) and blood urea nitrogen (BUN) levels

after exercise (P<<0.05), and enhanced antioxidant levels in mice, with significant improvements in malondialdehyde (MDA) and

superoxide dismutase (SOD) levels (P<<0.05). [ Conclusion] The oyster peptides prepared in this study exhibit good antioxidant activity,

which helps enhance exercise endurance and alleviate exercise-induced fatigue in mice.
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Figure 6 Response surface plot of interaction effects on hydrolysis degree
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Table 5 Amino acid composition of oyster peptides
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Figure 7 Molecular weight distribution of oyster peptides
determined by HPLC
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Table 6 Molecular weight distribution of oyster peptides

FE 531 Jo A P B B il /min VT AR T L /%
=10 000 11.79 0.01
8 000~10 000 12.27 0.32
5000~8 000 13.31 4.14
3.000~5 000 14.41 14.23
3.000~2 000 15.32 9.80
2.000~1 000 16.81 33.23
500~1 000 18.32 19.25
<500 24.14 18.98

2.6 HEFERAIH/NRIZFE S IR

2.6.1 /NEIZ AT )M B R 7 AT, s ] IR AN
Ll , V¥ S R 5 B0 T 700 06 8 2 42 v /s BRUZE B 4 1
iz g st (8] (P<C0.05) 5 Horp 4k g I w8 7] 2k 20 X6 /DN B
T 9% 55 S BT A 0 T 10.93 min, B F KNG E
SENLARAE A I [R] | 3 58 B2 (1438 3h 6 ff R TR 7 R,
W25y X5/ B IS SR 0 M BCER IF O . AR b A B, &
2 /IS B U vk e ) A B e 2 B T (P<C0.05) . B 4
5 UK T ) 4 30, R Uk e U B SR 5 2 okt
WL A Eb G b | 300 R 20 i 3 ST 249 e I 43 S 4
T6.21,9.17,13.34 min, Z5 I, 45 KRR 0% 2 55 /)N B2 )
g1, BA W P 9 1

2,62 XH/ANBACETE YRR DL LY A7 A A A2 B
4 5% ), DA TG 2008 T St v 25 I RE B 1 [R] e 2 7= A R Y
FLAR L U Y I P AR (BLA) /K 578 5, 58 10 28 AL 1A sk
500 2 8 N MR TR A S M A (O IR VE S
AT 5 0K 4% 700 i 4H /1N B BLA K 38 18 35 F ¢ (P<<0.05)
22 B4 107 K B 08 A7 A R AR/ BRUZ Bl J5 #R 9 BLA % i,
B fi 9 55 AR o FEWLARGZE shad B2 h 2R 0 A A
2 2x 2 5 A 4 iR R A (BUN) , BUN K 5 &
AL b 25200 o /N BRI Dk 45 TR L 25 11 % BE 4N BRI

IBEAK S R R & TE MU RIUESESF TS

R HEERI NS A0

Table 7 Effect of oyster peptides on exercise endurance of

mice
215 BERERE 97 I 6] /min G0 EE IR IR I ) /min
25 IR BR A 18.24-+0.81 20.6341.23
[ipee =it 27.934+1.26" 307541117
AR5 4 22.25+0.87" 26.84+1.52
rh 2 24.9441.19" 29.80+1.32"

e ¥ AL 29.17+0.82" 33.9741.05"

T 5 PR IR A, e R 25 SR R 3 (P<0.01)

P BUN /K St 3 5 T FLA 4L, Uk W 76 2 2 5 40 0 R 34wl
B E AR BUN & (P<<0.05) . JLr, 74 9 2 4 R 5 ik
15 7 45 21 /)N BRI BUN 7K 303 FEAIR T 37.76% 1 36.94% -
LSV NN N I S 5 0 = N W R B B e G RN
JoT 1 R 1) P A i AR DR N RO A 97 Ik &5
b K AR AT SR R LI Z B AR PR A HE R, Gk
3 2 fifk 3 B9 95 W DAk

x8 HEFRKIT/NRMEF BLAMBUNZEMH I
Table 8 Effect of oyster peptides on serum BLA and BUN

content in mice mmol/L
215 BLA BUN
I EPOpiE:] 11.64+0.52 10.9940.66
TSl 6.09+0.46" 6.84+0.29""
7 1 2 7.1540.28" 8.5240.39"
rh) e 6.824+0.20" 7.4440.35"
1o 7] ik 4 6.48+0.36" 6.93+0.18""

TS O B, R R 22 R R #E (P<C0.01),

2.6.3 Xt/ B2 35 P AL RE D s i ML AR A
JE] 7 8 8 SRS T B 7 A S AR R S L R LA
1 A R 23 7 AR R TN (MDA) , MDA ) 2454
495 40 B 19 1 e G5 M, 5 ) I R B R ik ol
LR E s Sk B A K A% 7R 4L R v MDA
7K 5 3 B AR (P<0.05) , /& 7l i 41 MDA K F FBE T
35.85%. A ALY AL (SOD) S ML A X 47t 48 Ak B 354
B BB ARSI A T A S Aok b R LA
T AR B SR AR U AR, HLAR PR 1 SOD K P T iz AL
TRPUARE 1o PR S PO ST sk Z [ B U1 R vl 5E
T 5E 32 S5 /N R o SOD I J7 52 e HLA #4100 55 BiE
J1 o g K45 0 2 %N RS B R (0 SOD & 14 B
PEHEFH(P<C0.05) , B 25 57 58 ) 45 700 T35 ) Bl =2 FH 70, 22 541
AR b ) NG 7k #) 163 U/mL, ZF 14
W B A T 19U RE A5 4 i /DS B P9 SOD i 1 JF: [ I MDA UK
-, B ARAZ B 5 i ok i S AR B A A RO ST .
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F9 HEFERAI/NRME R MDA SOD & 2K’
Table 9 Effect of oyster peptides on MDA and SOD

content in serum of mice

20 5 MDA/(nmol-L ") SOD/(U-mL™")
25 O BR 4 7.95+0.55 84.3345.68

[liigeee it 5.0040.30" 128.3146.96™
A% 4 21 6.69+0.45" 105.274+6.31"
e o 2H 54140517 136.6846.29"
a0 e 2 4.10+0.28" 163.30+4.87"

T Fa IR R R, R 25 B 3 (P<C0.01) .

3 45

SR PO A5 B 1 T K S G D A L AT B AR T
OEAR) N2 W =R - Xt B ARy N o3 ]
TSN 4% , B i pH{H 7.5, BHEE 1:7.5 (g/mL) , Ff§ ff IR
JE 57 °C MR A 7 he 7EUL T8 20 0F T, A 00 K i i 7K
fift %% 4y 48.3% , DPPH H i1 3L 35 B % 60.42%., 41 W5 Jik
e B TR TE M 0 B K M S SR R £ il 33.18 /100 g,
7 G R R 1 48.28% , [A) IS, b W K 4 AR X 2 T R R
FELEPALES 000 LT, H AR AR XS 43 T (<1 000)
445 HeIk 71.45%, Uk A 4 05 K B A 8 4 09 B | AR TS
Yo PSR R RN, 5 A IRAM L, 4
T K TS L /N B B 9 57 ST 2 B IR 67 3 UK
I T 45 21 42 3 PR 4R 5 (P<20.05) , /N B 3z Bhifit g 45 ) 3%
S 5 [ B A 05 K AE 0% D8 2 32 2l /0 B0 il FLRR A Il BR
UK, 2 i TR B2 9% 55 S B0 AR - AR 4
A B F G2 AN B 32 8 g 57 5 38 o 45 KAy T I, N R
T T F P R ARk ) I A i K S A T T s )
A Bk (P<<0.05) , /N BUEB 3 5 3T A 1L fiE
W 2 42 T, 32 Bl o i e SR B 4 A5 B e
FEF /IS BB AU E B A 5 IR BT B9 57 0 T L (0 T 55

MU A IE AT VR AR ST, Jo B2 T 45 A T S 4 2 O i G g
S, I AE 2 KV BEAT B8 IE , 42 4 4 5 IR BT 5 I 1R
(RN

S 3% 3k
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