2025 4 55 50 45 55 5 1] T Rl 27

HRER DOI; 10.19902/j. cnki. zgyz. 1003 —7969. 240234

D - S EAGHEE N ERKE
P15 2 149K 55 3 M

E R, 0 ah
(FFARRXF AREAYIREFE, BRI E IR EMIRAER KT EELRT, LT 7% /R 161006)
?ﬁg B A B RME R 5 77 o0 09 TR RAR ISR IE R R B & & B Alcalase K fif £ KRB 5 &

B 13 ERBK, B A B R BB B A TR AL D—é&ﬂ?’%ﬂ b A B AR AT B kR AL R RS
A B R RR) & B RAERK, A 2 RFBERR A XA (MK F & 2 4 51 A 125,250,500 mg/kg) , K
K 7 B M RE ()& A 500 me/kg) , b i L F 28 d g, el SRR B B S A A AR O
AR, F R E R D A RKIKR LG o B LD R TR, EREAW . ZRAFH
EARBERA B AR DRAERKIARZERR Yo 5 EFHA(EF A2 EK) 486,250 mg/kg =
KAERRAL D R ARt A fe i ket R R F LK 2 5. 71 4542 2.48 45, M B R BRAL s 89
AR A Ae i E AR R F T AL SR AR 250 mg/kg R BE AR 4E /) R o T SLER BL A
BEN LR AT AERAS SRR B4 2 5 5 KK 30. 29% . 13. 20% . 31. 59% .
50.59% , BT 45 o WUHE JR BB H Ik A8 A B AR B A 4 A B Ao 5 B IR AT BAL 4 B 7 A7 55 ) 38 I
18.38% .54.40% \42.20% .31.38% #= 138.63% ; 5 F 7| & 49 2 K AKARIL, 2 KRB AL A £ 2569
WIBFHHIE 7 Bk 5 1 Bk pE A AR 6% 2 530 3 2 R ARGG AU o7 e L AUH) TRk 5 42 ff
FACEB A AR A AR 69 SLER A F A 3 e LA Ao AT I 4 RSB R & .
KR 2 RAKGD - BAFH B4 2RI 7
RE 4K E . TS229; TS201. 4 RRARIRED A XEHE 1003 - 7969 (2025)05 —0027 - 07

Anti — exercise fatigue effect of D — glucosamine modified zein peptides
WANG Xiaojie, YANG Jingjing
(Heilongjiang Key Laboratory of Corn Deep Processing Theory and Technology, College of Food and Biological
Engineering, Qiqgihar University, Qiqgihar 161006, Heilongjiang, China)
Abstract; In order to provide a theoretical basis for the development of anti — fatigue products of zein
glycopeptides, zein glycopeptides were prepared by enzymatic glycosylation of zein peptides ( prepared by
Alcalase — hydrolyzed zein) with transglutaminase as catalyst and D — glucosamine as acyl receptor. Zein
glycopeptides were used as the test samples (low, medium and high doses of 125, 250 mg/kg and 500
mg/kg, respectively) , with zein peptides as the negative control ( dose of 500 mg/kg). After 28 d of
continuous gavage administration, the body weight, exercise endurance and fatigue biochemical indexes
of mice were detected to evaluate the effects of zein glycopeptides on growth of mice and their anti —
fatigue effects. The results showed that the experimental dose of zein glycopeptides and zein peptides had
no adverse effects on the growth of mice. Compared with the normal group ( gavaged with normal saline) ,

250 mg/kg zein glycopeptides significantly

W7 H R :2024 — 04 — 15, &5 B B8 :2025 — 01 — 19 prolonged the rotarod test time and the weight —
ST B ITA SR B 52 B AR % 2R A 37 located swimming time to 5. 71 times and 2. 48
SEE T H (145309330) 5 P4y V148 A B P I T AR A times, respectively, while the zein peptides group
Hefo B B e ” L mimi H ( YSTSXK202305) showed no significant changes in these
PEZE A : AR (1980) , 2, 083, 19 b, WESE 07 1) M HLEL parameters. Compared with the model group, 250
TG-S 8 1 T A% (E-mail ) wangxiaojie80@ 163. com, mg/kg zein glycopeptides decreased the activity of
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lactate dehydrogenase and the contents of serum lactic acid,

serum urea nitrogen and liver

malondialdehyde by 30. 29% , 13.20% , 31. 59% and 50. 59% , respectively, while increased the
contents of liver glycogen, muscle glycogen and glutathione, and the activities of superoxide dismutase
and glutathione peroxidase by 18.38% , 54.40% , 42. 20% , 31.38% and 138. 63% , respectively.

Compared with the same dose of zein peptides, zein glycopeptides had a more significant effect on anti —

exercise fatigue. In conclusion, enzymatic glycosylation can significantly improve the anti — fatigue

activity of zein peptides, which might be related to alleviate oxidative damage, reduce the accumulated

lactic acid content in the body and increase the glycogen content in muscle and liver.

Key words:zein peptides; D — glucosamine; zein glycopeptides; anti — fatigue
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Fig.1 Effect of zein glycopeptides on body weight in mice
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Table 1 Effect of zein glycopeptides on rotarod

test time in mice

21 51 EL BN ]/ min
IEHA 4.23 £4.67

FKJK -500 40 13.95 £11.57
Bk - 125 41 13.98 + 14. 64
WK - 250 41 24.14 +11.73"
Bk - 500 £ 25.58 +7.72™

T » PR S IEHHMILZEF B3 (p <0.05), == KRG
IEWAML 2R R (p <0.01) . TIH

Note: Compared with normal group, * p <0.05, **p <
0.01. The same below
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Fig.2 Effect of zein glycopeptides on urea nitrogen

content in mice serum

HE 2 W] RLE 5 IR R LA B, BRI AT /N R A
MERE R TR R & T 51.2% (p <0.01),
VARSI ZE /N BRR e AT 7 114 23 A A 1 v A5
SRS R, (A5 AR 1 RN S SE IR (0 43 AR i
WIS B R A & . SHEB4AMHE, £
KK =500 41 K 3 A4~ KM I 4 2 /0N B ot 37 PR
RA G IR AR (p <0.01) , JEHZ F Kb
JRFR R, /0N BRI 37 PR 28 4 A Wk AR 3 O 4L K
- oK - 250 41/ BRIV IR R A & AR T
31.59% , 136 HH T 24 JBk B T Kb Ik ] LA St 3 AT /)
SR UL A 25 1A 5074 20 i A RS IR B0 0 st 3 95 RS L HL
FORBERRE A R0, F RN B 1 S5 R T
T R P i A e A RO I 4 B D 2 g T B, B
o0 ] BEA R A A /N UK RN B R R VI S IR R
SRR R R 2 1 S A A B T A T WL W 4
O RER RIS R A AT LA R4S 5 A I
TR T e, Vol /D FIL PR 8 105 TSR, 0 A 0 2 i
JREZER A Xu 252k 96K Ik B B3
il I3 PR 2 RN A ROR , S AR AT 45—
2.3.2 IFLR S A

FLER 2 W AE O F A9 EZA -, R N
FLERHERR A Z AT 5 R AL IR , L 2 FL YRR 8



2025 4 55 50 45 55 5 1] T

i 31

R A 25 B g, R AE g
S, R A A FLER 1 f AT A o S AT A4S 55 72 B 1Y)
— MMBUBFEAR o F KRB /IR ML LR 7 15
M Gl 3 7
18
J15¢ i FT
12+

mmol

=l
&
%

_
R

S W N O
T T T

TR RO TR k- Bk Bk
50041 1252 2502 5002

B3 EXRERINMRMOFIBRIENZ M
Fig.3 Effect of zein glycopeptides on lactic acid

content in mice serum
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Fig.4 Effect of zein glycopeptides on the activity of lactate

dehydrogenase in mice serum
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Table 3 Effect of zein glycopeptides on oxidative stress

parameters in mice liver

w3l SOD & 1/ GSH-Pxiff;/ GSH&E/ MDA &ig/
- (U/mg) (U/mg) (mg/mg) (nmol/mg)
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