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Comparative study on regulating effects of glycolysis and hydrolysis of edible
fungus polysaccharides on spleen and stomach injury mice

XU Wen-Ling, LI Da-Jun’, LI Chun-Yu, WANG Yuan-Yuan, ZHAO Qing-Xiang

(College of Food Science and Engineering, Jilin Agricultural University, Changchun 130118, China)

ABSTRACT: Objective To study the effects of glycolysis and hydrolysis of edible fungus polysaccharides on
spleen and stomach injury mice, and compare their regulatory effects on spleen and stomach injury mice. Methods
Fifty SPF ICR mice were divided into blank group, model group, positive control group, water-extracted mushroom
polysaccharide group and glycolic mushroom polysaccharide group, with male and female in half in each group. The
spleen and stomach injury model was established by the method of high fat, high sugar and wine, the viscera index,

serum levels of superoxide dismutase (SOD), malondialdehyde (MDA), nitric oxide (NO), tumor necrosis factor-a
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(TNF-a), interleukin-6 (IL-6), gastrin (GAS), motilin (MTL), diamine oxidase (DAO), glutamic-pyruvic transaminase
(AST), glutamic-pyruvic transaminase (ALT) and creatinine (CRE) were determined and urea nitrogen (BUN) levels.
Principal component analysis was used to extract principal components and score mice in each group. Results
Compared with model group, the levels of GAS and SOD in the hydrolysis and fermentation groups were
significantly increased (P<0.01), the MTL level was increased significantly and extremely significantly (P<0.05 and
P<0.01), the levels of TNF-a, BUN and AST were significantly decreased (P<0.01), and the ALT level was
significantly decreased (P<0.05), the levels of NO, IL-6, MDA, CRE and DAO were significantly decreased (P<0.05
or P<0.01). The results of principal component analysis showed that there was significant separation between the
model group and the intervention group. of mice, and the separation degree between the model group and the
glycolysis group was higher than that of the hydrolysis group. Conclusion The glycolysis and hydrolysis of edible
fungus polysaccharides can improve the immune and antioxidant capacity of the body, improve the inflammatory
response and liver and kidney metabolic function associated with spleen and stomach injury, and the glycolysis of
edible fungus polysaccharides has a better regulation effect on spleen and stomach injury in mice.

KEY WORDS: glycolysis; polysaccharide of edible fungus; spleen and stomach injury; metabonomics; principal

component analysis
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pyruvic transaminase, AST), % 4% Z B (glutamic-pyruvic
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4 1:30 (g/mL), 50 °C R 7KV 2 h, PAJG/K Z BEiiie Je ik 7
BRI, 015 Z W B Lt ) 5 e 2 WA R — 3%, 153
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SPF 2% ICR /NRUGE W HHMRSE 7 d, BEVLA I Ay
TR o 25 AL Sh T IR AR HR P E TR SR, A 4
T3 1 AR SR A SRR A 200 /L ROEEREK B ik,
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W, RHEATHESE 20 d IR E A h P
143 st
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(water-extract polysaccharide, WP)#H . ¥ fi#t & FH & £ B
(glycolysis polysaccharide, GP)4H . =5 [ 2H AU AN 25T
YRR, FAPEXT BEZH 45 T B S hiE (3 mg/kg), WP 4 #
B 0.6% MK fift B TR Z Wik, GP 415 0.6% e 2
FHVE Z R EL, 105/ B HeRASF g R R E, 56
Wik 14 d.
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ARFERT 12 h /NRAS BRSO, IREREUM IS 4b3E, 4 °C
F 3500 r/min B> 20 min BT, 80 °CIRTF. ##% ELISA
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AR
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IRIK R SPSS 23.0., Origin 2018 Seit=F4 41148
22 R 343 (principal component analysis, PCA).
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M T A = AR 40 (H G (2 3 P 25 7 (P>0.05), GP 41RY
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Table 1 Effects of mushroom polysaccharides on weight gain
of mice (n=10)

BH T d

SbIRER HEH 14

g E/g K /g

E{SE| 4.29+0.84 6.07+1.41
I 2.31+0.65% 3.88+0.98%
FF P % B2 3.20+0.86” 6.44+0.83"
WP 4 2.99+1.14" 4.97+1.28™
GP 4 3.52+1.08" 6.44£0.96"

e HEs 4L, #25 5 B2, P<0.05, #25 5 B2, P<0.01; 5
FRIZH FLR, * 22 5 5038, P<0.05, ** 2% F iy B 3%, P<0.01, F[E.

23 BRAEZEXNNRIESE AN

(RO SR VIREN RS SOSY S = PPN LS S5 <6
f S HERE S T Y, & B 2 A I [R5 VR R AR A fet
BERAS . & 2 nA, 525 (4IM H, BRI R B BOb,
A A5 I 5 A A R 22 5 (P<0.05) . AR A A
bl B e B A 1 B 250 i 6 50 S 2 386 1 (P<0.01),
ST 48 % B 2 AR (P<0.05); WP 41 A4 i i 45 %50 5 25 48
(P<0.05), JHFHEHIH ik 3 AR (P<0.01); GP 4 1) B KR g
IRPEH 2 | M RN (P<0.05 . P<0.01) L&+ WP 41,
JHHE B0, S 2 PR (P<0.01) o ¢ WH A 20 FH 1 2 /1N B
BEIFEABETLAREN, HS WP AR, 7T LIS o b 2% e
B 5 R IR RS G, /N R E & A I
PR
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*2 EREZEN RIS RBHFME(0=10)

Table 2 Effects of mushroom polysaccharide on organ coefficient of mice (n=10)

bosZiEEl JEEiERAe i i 6% [FE[E4
K 5.27+1.13 3.21+0.46 48.43+4.23 14.83£2.14
ik 3.96+0.55" 2.30£0.41" 55.84+5.45" 14.58+1.47
PP X B 2 5.56+£0.97" 3.26+0.80" 51.04+5.11" 14.03+1.54
WP £ 4.64+0.80 3.00+0.60" 48.41+2.89™ 15.17+1.98
GP 4] 4.97+1.04" 3.11£0.80" 48.82+5.38™ 14.65+2.45

24 RAEZFEN/DRMEEREN

MDA Fl SOD JEALIA S N i A AL BE F1 1 — X8 b5, Hil
ARV AR AR B, S R OGS R AT PR R
fifg, WP BRA F YR K4, TNF-a AITEfL NK 4
L A B TS P, FEALIARRE R & NO, [IEHEidt 1L-6 &
BN g 3 AT, S 4iMIE, AR g Ak
WA SOD Bt il i # R A1 (P<0.01), MDA il NO 7K~
e B HETN(P<0.01); RAEF T TNF-o Fll IL-6 5 & F
EH(P<0.01), S AL, GP AL A T SOD K
W B M (P<0.01) . MDA 1 NO K F3#k B R
(P<0.01), WP 2 SOD 7K 5F-# i & 34 (P<0.01) HLIG /K
5 GP 4i4Hi . MDA il NO & 3 MK (P<0.05) HFEK
KFAETF GP 4H; GP HAYRAEINF TNF-a, IL-6 & il 2
EPEL(P<0.01), WP HRIERF TNF-a & EHRE AL
(P<0.01), IL-6 7 &t i FEAR(P<0.05) H KT GP
2., FUIWEAR S K i £ TR 2 R m] o B 18 3 5 e i)
AALRE K, FEARAAE R ROk, LI AR 13 1 o 2 B 0 e
EATPAL L E N

*3 EREZENNRILERER
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Y3, HE5n I TheE. AST. ALT. BUN A1 CRE J&1ff
RAFE I RE A AR AR Ak 4 v, S A diM
BEHIZH B W J1 B F GAS & il B RN (P<0.01), MTL
i i K (P<0.05), DAO K F-AR 2 &8 i (P<0.01); JiF
BFIhRE + AST. ALT /KPR 23 in(P<0.01), CRE.
BUN &8 5 5 (P<0.01) ., SHRI4IH L, GP 415 %
s /1HF GAS Fl MTL & =24l 8 % F+ 15 (P<0.01). DAO 7K
M B R (P<0.01), WP 4H GAS S EEWEEHS
(P<0.01), {&F GP 4. MTL & & T (P<0.05)5 GP
M., DAO & B F IR (P<0.05), FREFEEILT GP
4H; GP 44 WP HNFFThAER + AST. ALT. CRE. BUN
REARR K-35 21 8 35 KF- L)L E(P<0.05), H'5 WP # Ik, GP
A B AIR AST. BUN. CRE /K. ULEHBER S5 K
FHVE Z 08 v 35 ML 9 18 20 1 70 38 5 B BT g, %)
B W HA IR 1 PR AR A, T et L B B A% o ik i)
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952N (n=10)

Table 3 Effects of mushroom polysaccharide on serum indexes of mice (n=10)

AL R T HRAE P F
WS LikaE|
SOD/(U/mL) MDA/(nmol/L) NO/(umol/L) TNF-a/(ng/mL) IL-6/(pg/mL)
ZEANH 21.82+0.7 11.47+0.41 3.14+0.73 0.9940.05 101.55+5.58
AL 20.48+0.42% 13.48+0.85" 3.96+0.84" 1.54+0.06" 125.68+5.20"
FHE X B2 21.85+0.75" 11.48+0.58" 3.19£0.67" 1.44+0.70"* 106.36+6.39"
WP 4 21.75+1.00™ 12.60+0.777# 3.35+066" 1.37+0.05"# 117.93+9.53"
GP 4 22.67+0.94" 11.85+0.92" 3.15+0.47" 1.31£0.06"# 112.37+7.287#
* 4 BRAREZEN/DRINGEREFHEIE(=10)
Table 4 Effects of mushroom polysaccharide on functional factors of mice (n=10)
Hhsh 1A+ B RER 1
AbFRZH
GAS/(ng/L) MTL/(pg/mL)  DAO/(pg/mL) AST/(U/L) ALT/(U/L) CRE/(umol/L) ~ BUN/(nmol/L)
ekl 60.57+5.01 432.68+33.72 45.50+1.30 10.16+0.91 7.78+1.03 240.16+74.60 4.15+0.53
FERIZ 49.07+2.73" 382.90:+48.87" 51.28+4.23" 15.99+1.24" 9.64+1.33% 350.05+47.09* 5.234+0.69%
FEPEXTREZE  52.99+4.20™  439.73+47.22" 45.44+4.80" 10.94+1.94™ 7.87+£1.00” 246.73+45.87" 4.10£0.25™
WP 4 57.11+3.83™ 440.00+£53.24 477442 28" 13.19+1.65™% 8.44+0.53" 289.90+60.18" 451£0.29™
GP 4 58.76+4.52" 444.63+54.87" 45.73+5.03" 12.05+1.26™# 8.56+1.00" 220.75+48.49" 4.23+0.35"
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Table 5 Principal component load matrix and 2r
characteristic vector
PC1 PC2 —“4r
LD g
WA ORMERR R REERIR Y I P
6 4 2 0 2 4 6 8
SOD ~0.631 ~0.264 0.096 0.079 PC1 (35.7%)
MDA 0.713 0.298 ~0.036 -0.030
M BERIZH; B: 28 (4 PC: FHYEXTHEZH; GP: FEfif 22 0E4 ;
NO 0.485 0.203 0.051 0.042 WP: iS4
TNF-a 0.674 0.282 0.145 0.119 K2 #dabRZ Ay PCA 53K
Fig.2 PCA score diagram of each index
IL-6 0.678 0.284 0.339 0.279
GAS ~0.643 ~0.269 ~0.197 ~0.162 .
3 5 'LQ
MTL -0.433 ~0.181 0.400 0.330
DAO 0.575 0.241 0.065 ~0.054 1L 58 155 FR S L A5 R 2 10 A IR B Y b 22 g 43 b
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