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Abstract: The structural characteristics of polysaccharides from Grifola fiondosa (GFP) and their effects on exercise endurance in a mouse
model were assessed. The crude polysaccharides of G frondosa were obtained by ultrasound-assisted aqueous extraction followed by ethanol
precipitation. The crude polysaccharides were separated with a DE-52 column and purified using a Sephadex G-100 column. Thereafter,
scanning electron microscopy was employed to evaluate the morphological characteristics of GFP. Meanwhile, molecular weight of GFP was
analyzed by HPGPC, and the glycosidic bond configuration was determined by infrared spectroscopy. Finally, the monosaccharide composition
was determined by HPLC. A mouse model for exhaustive swimming and rotarod fatigue was established. The hepatic glycogen (HG), muscle
glycogen (MG), and serum biochemical indices of the mice were evaluated to assess the effects of GFP on exercise endurance. Three
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polysaccharide components were separated following GFP purification; GFP-A1 was most abundant with a 62.98% yield. GFP-A1 had an

average molecular weight of 18 374 u, and anomeric carbon was in a configuration. Moreover, it comprised thamnose, glucose, galactose, and

fucose at a molar ratio of 1:10.52:11.38:18.67. The mouse model revealed that compared with the CK group, the groups treated with low-,

medium-, or high-dose GFP-A1 exhibited significantly longer exercise in the exhaustive swimming and rotarod fatigue tests (P<0.05).

Meanwhile, the HG and MG contents, as well as the SOD activity were markedly increased in the GFP-Al-treated groups (P<0.05), whereas the

blood lactic acid, blood urea nitrogen, and serum malondialdehyde levels were significantly reduced (P<0.05). These results indicate that GFP-A1

can significantly improve the exercise endurance of mice in a dose-dependent manner. Hence, this study provides a theoretical basis for the

development and application of Grifola frondose-derived polysaccharides, which are believed to have broad application potential in sports nutrition.
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Sy HIFRECE A BE (Glu). KZHE (Rib). H &4
(Man). “FFLHE (GaD A¥E (XyD - BTHi{FH (Ara).
AR (Fue). RZEHE (Rha) FEdh 50 mg, 4lnA
5 mL ZR1E/K, Bed] 10 mg/mL KRR, 743 5EL 104
20, 40. 80. 160 uL EREHIIAZ] 0.5 mL 7&K
il A [R1AC BE 1 % B FRIARHEVA VR, 13647 HPLC 43477,

PAEATAE S
#MEHE (Glu)

A& (Rib)
H &4 (Man)
¥ 3% (Gal)

AHE (Xyl)
M4 (Ara)
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DA SRR B RV IR UEA T 2R (R U, 5 Bp P 2k [
FTTFE N 20 For RS SME R 40 pL, VRE )G
TN 80 pL ZE1R/K, SR -G FRER & SR B
A 1 mg/mL, 4T HPLC 4347, brdEiE A+ 5 i HPLC
K LK 6.
VR SUFE AR AR

Rha

Ara

Rib

Xyl T
GluGal

5§ 1] / min

GFP-Al

Glu Gal
Rha

0 5 10 15 20 2|5 30 35 40
i 8] / min
[El 6 GFP-A1 HYSAHELARR
Fig.6 Monosaccharide composition of GFP-Al

GFP-Al ] HPLC K57 & Frifk 5 HPLC K
Fbis, Z55%EH], GFP-Al FE[H Rha. Glu. Gal,
Fuc 20, Horb Fue dibiek, HAKCH Gal. Glu
A1 Rha. B bRAEFHERIZM RIS, 18 Rhas
Glu. Gal. Fuc [FJBE/REEN 1:10.52:11.38:18.67, iX—
WFR4E RS Chen PRV B SR L IR 18 %
BRI BREZH gt SRAR AL, (E 5 W | LA R R E 57
GFP-A1 U b o5 L R s s, i HAth

H W ST R SR E R S LR, B, R
SCTE oR IR AE 2 BRI SN Gluy Gal,
Man, [fi Glu /i HIAR] 42%, X W] RER H TR AL 5
i BIEIREHZER T 5i15h, MRHTRRY], £
BRI BB AL R b FURE R o LEBOR,  Hptsbis
AEREAH ARSI ] Gk, [Ak, GFP-Al W
AR

2.8 GFP-Al xf/NRAKF &0 @ik #iE

B 8] & % v

SIS HAIE] /N SRR AR L R 3R 3, BB
WIS WA A BN R R EANFERE E R
(P>0.05), SEEGTFERIGIIZE 7+ 140 21, 28 KA,
AN R EIIAAERE 2R (P>0.05). HIt
AL, SEEGHANA AN BRI AR AR T E SR AR K AR
HIEM, GFP-A1 X/NRAAERIE N, X

SRR A K B A gk B 1

DI AN EIZ B2 N TN R s
BN IVEH, 183 AR B AR 12 BN 77k
P8, K4 I NR IO SRS IR SE R, R 4 TTLL
B, CK 1 vk i 8] A i (el 35 A1, FH
PEXTRRA (NS Sk iy 1) FEG st [A] L CK
MR B ERE T 41.32%. 49.22% (P<<0.05),
GFP-Al-L. GFP-A1-M. GFP-A1-H [{] /35 ikt a]
LR ] Bt CK 220 1) B 42 5 1 24.94%.64.21%.
77.45%F1 25.76%. 52.33%- 68.77% (P<<0.05), ] I,
GFP-Al nf DL 42 & /N s s 77, HEEE
GFP-A1 FIERIHEE, /B T sk i (A AN it
[z &R . A5, EATUEH, SASEHM
Et, GFP-A1-M. GFP-A1-H [ 7738k i 1) A et
[ AN AR =, 8 GFP-A1-M HUAHEFE A
Z: B BAA I SN /T 6RE

7 3 GFP-A1 3/ RIAFRERIF N
Table 3 Effect of GFP-A1 on body mass of mice

Ky ) R /g

285 FIAT N R E/g
7d 14d 21d 28d
TExTE4 (CK) 23.26+1.23° 27.86+0.75° 34.68+1.85" 39.48+2.15" 45.71+0.87
FRATRE (AL LH) 22.78+0.96 2842+1.06° 33.75+2.11° 3847+£2.45° 46.15+2.74°
GFP-Al-L 23.85+1.52° 28.69+0.87° 3547+1.74* 39.55+1.64* 46.55+2.78"
GFP-A1-M 22.69+0.74° 27.85+0.63"  34.65+£1.63* 40.08+2.31* 45.90+1.84°
GFP-A1-H 22.42+0.85° 28.12+1.34*  33.41£1.86° 39.76+2.33" 47.05+2.25°

i RAAERARY N EFHEEATRERSEZR (P>0.05).
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R 4 GFP-A1 /MR SIugin ek FaE AR B OS2
Table 4 Effect of GFP-A1 on exhaustive swimming and rod
turning time of mice

e 3BT /min 444583 14)/min
% G 3t BB 2 (CK) 47 8048 47 18.67+1.58°
PR BB Z(A S FF) 67.55+6.32° 27.86+2.57°
GFP-Al-L 59.72+9.26" 23.48+2.14°
GFP-Al-M 78.49+8.49° 28.44+1.48"
GFP-Al-H 84.82+12.72° 31.51+1.95°

E: B3AE R RE 6N G FEA TR EA F £ 57 (P<0.05).

2.9 GFP-Al /N EAR KN HG f2 MG 4 & &

25r
a

— o

FEBE RS & / (mg/g)

Al

Lo

FEBE RS & / (mg/g)

CK  AZ2ff GFP-ALL GFP-AI-M GFP-ALH
A5
[& 7 GFP-A1 33/)NFRAARPI HG F1 MG &2 RIS
Fig.7 Effect of GFP-A1 on HG and MG contents in mice

E: RRNBFEAFE P<O0S KFEERRE, TR.

WIREH, HUEN HG 71 MG & &Eiblm oA
(RE R A, MR fptsE™ . & 7 A GFP-A1 Xt
/NRAEN HG MG S2 8520, B 7 FTRVEH, CK
M) HG MTMG & ERRAC 730004 11.82, 3.64 mg/g,
i)y GFP-A1-H, 737179 18.82. 7.89 mg/g. 5 CK
FHLE, PEHEEXTRRAL (NS ADNRIEN HG #1 MG 4
FEERE T 39.00%. 83.24% (P<<0.05), W, ik
S BAFE MRS X GFP-A1 F/N i 7758560 R
HFEENZHEE L. 75, 5 CKHML, GFP-Al-L.
GFP-A1-M. GFP-A1-H A/MRAAP HG. MG 735115235
PR T 13.11%- 27.58%- 59.22%F1 17.03%- 73.63%-
116.76% (P<<0.05), KW GFP-Al REREMIHEE/NR
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PRI HG I MG HIfigfs, IimieshRizshmt 71, B
5 GFP-Al FIE 2 —E MM,

210 GFP-Al xf/Ng.f7# BLA. BUN. MDA

& &A1 SOD ¥ P4y %o

15 @

— o

BLA / (mmol/L)

O 4 A I 1
CK AZE¥H GFP-Al-L GFP-AI-M GFP-Al-H
ZH 5
b
T C

BUN / (mmol/L)

CK  AZE1f GFP-AL-L GFP-Al-M GFP-Al-H
H5)

MYy

MDA & / (nmol/mL)

A L 1+
CK AZE¥H GFP-Al-L GFP-AI-M GFP-Al-H

7
150
a
-
E
=) C
< 100
a
8 d
% {
50
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L5
5] 8 GFP-A1 XJ/\FRILSE BLA. BUN, MDA & E#0 SOD ;& 4RI/
Fig.8 Effect of GFP-A1 on serum BLA, BUN, MDA content
and SOD activity in mice
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B2 T TR, femi NIz shid IR R IRZ,
H A% BLA. BUN. MDA & & AT A AL BRE T
BEhhE ) B EE R EA™. BLA. BUN. MDA
e, NRAEE AR, YRR
W, NI AN RS, BshRE i
SR P8 AT LR O Y, CK AL/ H BLA
BUN. MDA % &, SOD ihtEffk, AT, CK
HANRIBNERNFE T KEALR . JREEFM MDA,
XA P IITE R P I HERLR 2 (B T 12 3R
5 CK Mk, AZE#H4 BLA. BUN. MDA &
EERK (P<0.05), SOD iiMEEF R (P<0.05),
AW AS B R Z P Y, HA B
ESHN IER; BAh, 5 CK ML, ARG
ff] GFP-A1 Z4H/NRMIE N BLA. BUN. MDA & &1
B ER(P<<0.05), 1] SOD i 1 2.3 TH 5 (P<<0.05),
] GFP-Al B/ RN IERR BLA. BUN. MDA
(RIRE7T, [FIH A TR B 1, PRI ) 4
PO REEAERT, TR 4 =N BIg st 77 e,
HM GFP-Al FfIEKXR FATLEH, FlEELEm
INERISENT I E GRS NS 24, S
VIR FE AR E]%) GFP-A1-M 4H%) BLA. BUN. MDA
TEYEIK, BEAEEREZER (P>0.05), SODiF
PENEZE TR (P<0.05), WL, GFP-A1 X mE/
RS Ehi I E RS T NS 28 .

3 ZHig

KWL PEAiL G153 3 N2y, 2N
GFP-A. GFP-B. GFP-C, GFP-A Z#i %Mk R (il
Atk J51535] GFP-Al. GFP-A1 & 2584 (Rha). 7
EKE (Glw. EIUHE (GaD. S0 (Fuc) 4L
ZhE, HrpabEh 80.32%, MR L 4.85%, HAVE
. EARMOE. =BRSSO
GFP-Al MEH T8N 18 374 u. HAFHE T,
GFP-Al 2R, HF—EMRN, SRERZHEST
Tk, BRI VB, RN ZOAAFEROK LG, &
B GFP-A1 j2—MhHoKIEHEZRE; 14, asbki
7R GFP-AL [5SkA a #54. 7E/NRIEshi )
Saerh, ZEREUR, GFP-Al 6. . mflEZ /MR
(197 T K I [ R AR T A 2 T CK 4, HE2
DFIEMKIC R [N, 0 GFP-Al K. H. &
FIEH/NRAAN HG. MG & & SOD jE )71 5 #
& T CK 4, IfiiF BLA. BUN. MDA & &4 5 &
KT CK 4. 455K, GFP-Al & kN
PER Ot %, REIEEEIEH BLA. BUN. MDA
(P AR E,  CEAMM AL REEOKT, AT R/

BUCEENIN /7. Bk, GFP-A1 RIVE A S ing &
T IhReEsh & A, [N, AT AL 2
PR TE BRI AL T REE M . (HXT GFP-AL
WHATERE SR B UK T3 /N RIS B 1
BARERNURIEE f5 3t — D 7T, N —5K 5 alxt
GFP-B. GFP-C H3ALRFERS /N RIZ BNt 775200
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