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Abstract: The effects of high-energy electron beam irradiation on the physicochemical properties and anti-fatigue activity of
polysaccharides from cultivated Ganodema lingzhi (GLP) were investigated. GLP was extracted using the water extraction and alcohol
precipitation method, and was then purified through ion exchange chromatography and gel filtration chromatography. Different doses of
high-energy electron beam irradiation were applied to the GLP, and its physicochemical properties were characterized using scanning electron
microscopy and infrared spectroscopy. A weight-loaded swimming model was used to induce exercise fatigue in rats, which were then
administered GLP via gavage to verify its anti-fatigue effects. The results showed that the weight-average molecular weight of GLP was
1.87%10° u, with an average particle size of 779.42 nm, and the anomeric carbon was in the -configuration. As the irradiation dose increased,
the molecular weight and particle size of GLP initially increased and then decreased, indicating a transition from cross-linking to
depolymerization. GLP treated with 20 kGy irradiation was found to significantly increase liver glycogen content (by 31.37%) and muscle
glycogen content (by 52.94%) in fatigued rats, while blood urea nitrogen content was reduced (by 41.67%) and serum lactic acid content was
lowered (by 43.75%). Additionally, the irradiated GLP was shown to enhance the activity of endogenous antioxidant enzymes in rat
mitochondria and reduce malondialdehyde accumulation. Compared to the positive control (rhodiola rosea glycoside), GLP treated with 20 kGy
irradiation demonstrated superior anti-fatigue effects. Therefore, an appropriate dose of high-energy electron beam irradiation was deemed an
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ideal method for modifying GLP.
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LR E TR AR RIS 2 —, BT FUMIE. ST . MR e, gkt
(2205 C AR Z AR FE R ELR Th 0 B 95 %58« F£IEH (Morchella esculenta) 24— &4 pHEH R AN IR B,
I 153,156 3%, 2 TREE6E 45 kuPl. FATE (Tricholoma matsutake) 22982 —Fi B-1,6-Mk IR R4 A A4 1,
T2 R, T8 372kul, F4E (Lentinus edodes) ZHELL B-1,6-D-Hiai i A 155, p-1,3-D-H % b H bk,
ST o0 kuPl, AT, MRS RL AL p R, B TEK. MO TRA TS ASE M
REER, ITTSEIE AR ThRE . B2, M TR PR, A2, AT DA AR
CAWTIER, (K2 TR T 5 25 B NARR ST R 5 A R e T, PRI, ffensdd B 7 vk 2 0, 4R
AR, R MEST A A

LREE R IR, (B RS T B pE R PR g, RS 4B, B il o R I I
%, BAPREE. PRI AR, mRe R TR A A AR, R IR AR R IOR R MCEY) . B
ARARITTY . i P BT A R R ), S L4 PCo R BARLL, mAE T RS
IR, N TR R T S e,

88T (Exercise-Induced Fatigue, EIF) 8% & SCNHUAKRS M BRI ZLE S EHLEE T %, HIGE4ERF R
KB ERE LG, EIF @8 BB R, FlUR 24 KR IE1E4 (Reactive oxygen species, ROS)
FRRER T, ROS - SFIIEME S A tits, S5O0 M8 PIw. MR R RSP, K a] ) EIF IR,
SNTEE S OIFSES B ARG E . Bk, WRFEAEIANT, B EIF SIPURRHIE. RZ

(Ganoderma spp.) AFRIE AR AR, RIEEA, R @ike LiaREmmpE™, R22mA
PR ERAIER . RERZ N TR AR ERE, Harfih, ARTREV A Z (Ganodema
lucidum), F FEl K TR 1 3R 2 R SR IER A TR A, 52 449 Ganodema lingzhi,  HAEFE A FHIE,

FF UL AT, ASCRAKSEBRUARION TR R Z R 20, @il & A8 e F o F-HEp itk alifh . @
AR FEIF R S RE AR R 2 20, KRS (Scanning Electron Microscope, SEM). ElibtiiziE 4
i3 (High Performance Gel Permeation Chromatography, HPGPC) K¢ { FLIH-21 4143 (Fourier Transform Infrared
Spectrometer, FT-IR) FLEAE AR 2 I ERA 14 0 o A 3 07 FE o i R SRR, N PR s Iy PLAR S AR B AR
HeFabs, PR EREIE 20K IS B8 57 ISR MAE FH I FIR R AE ML . W 7045 R As L 2 B o LB SCH,
P0E T v e HL T R R R AE LB 2 RS G 28 PR S P

1 MR5RE

11 AR5 B

NI RZ (G lingzhid) BIF84%, W% E D) IE RN ARERE & - . #ilf R 2154k T R L)
Fr, BT 37 CHUEH 48 h, MtTEfEE. SD KR (A VFAIES A SCXK (J4)1]) 2015-030), T H AfE sk
WEIAIRAT CRED, SMWEHRES XSYU2024-017. MR LAEL, 14 H b 4B R R B TR A 7

CRED, FHrrEEZRbME (GB14925-2010).

DEAE-52 & 12 #hf /5. Sephadex G-100 %EKIEE}, WK HEE GE Healthcare A 7). Ailigidin (=& 4
2. PMP fiTAEA] ZIE HED, W% H h E R RREmA R R AR . WIEMESTEIEE GL% L&l Catalase, CAT .
A AL B Superoxide Dismutase, SOD. /Bt H ikid &4 ¥l Glutathione Peroxidase, GSH-Px) & PEIE ik
A&, WLEPEE S RERE AT . KRAEMTER: (IMJRZE% Blood Urea Nitrogen, BUN. WLFEE Muscle
Glycogen, MG. LA/ Blood Lactate, BLA. AT## /5 Hepatic Glycogen, HG) iRkl &r, WL E H E R stk
AW TR TR A F0 A BN AR A i 4l

12 &5 %%

HBS-1096A FiFtniy, HE RiH{Xss; Zetasizer Nano ZS90 zeta HLf7 40 #1{X, F[E Malvern A&]; Sorvall ST8
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1, 32 Bio-Rad /A #]; R-300 Jighk 26 KA, 15[E Buchi AF]; IX73 PG E B, HA Olympus A7]; CCR-1
8 Ao A, S Therom AF]; JA303P HFMTRF, HEH M 7S AT .

1.3 RZZHERER A

N TS R Z ) 2 PR R /K IRBE DT TE . TR N TG R Z (G lingzhiD 1154k Y] v 2009,
MR, i 100 B, WERRZHKR. RZMARH 5L K OEHRH 240, BOEREEMAR, 37 CHLAE
T TR AN 5 L Z818K, {RFF 95 C/K¥E 6 h, HAEAERE 30 min B IEFERERE . B9 00UCEE LI,
K B2 B R R AR L3, B AAH7 100 mL. 7 100 mL iR4ER N 5 L /K 8%, #E 12h )5, B,
WCRDTHE . DTUERD AN TARE: R ZHH 2 M) .

N TG RZA RIS T 1 L 280K, IIAAERE0h 10%01) Sevag 355 (FUi-1ET BE=4:1), FIZ
Pk 30 min LLEBRE AR . IS4 4 000 rimin 550 10 min, Y EIEWR, 18 BRI 3 FHATRI K 2.8,
FRE 120, B0, WEDTE. YIERIN N T R Z ML hE.

FREL 10 g N TARBE R Z M2 0E, IANZET/K, Bom] Som SRy 10 mg/mL 2 BEATR . K & 728
I FIRAERS . Ho, B FACHAE F AUK AU FIR Y NaCl Rvemt, 2 TImAEsR 2K e, Jiid ik
€N 0.8 mL/min. B R RERIE I E 2 WAL o« vt B N ks R 2K 2 B (Polysaccharide Isolated From the
Fruiting Bodies of G. lingzhi, GLP) [{f3%.

14 AIRERZ ZHEHRINZE

DL T R Z M ZRERE S E (GLP) 1EMRES, SRF RIS -BRERIAIN & e 2 R Al Rl i R (R
SRR DM, R A R R IR, R R BRAR ) A B R BRI Lk ik
e,

15 ATHERZAZBe R

FREX GLP 1 g, F 208 /K AL i SR o 10 mo/mL 1) GLP 7KV, K /K IE MO £ R, Afi ] VF ProAcc
10/20 =g I S A TR Z BRI AR R AR, SR TN ES I RE RN 10 MeV, IRVLSEEN 1.5 mA, SR
DIFRBEE N 20 KW, HOFHEE K 260/s. A RERIIEFEY B9 2. 20 7140 kGy, A FEIFIEHERE 1 GLP
Sy Rlér4 9 RGLP-1. RGLP-2 i1 RGLP-3.

16 ATHERZA L0 LB S E M

1.6.1 FHHILK

{F A - R (SEMD MUEEZHEITES . FH b [ 2 7E SEM 38 b, FRE BS54 M 9EE Q150R
Plus TSR AN LIHEAT SRS AR, SR 54 ] H A ISM-7500F SEM 3347 S AM0W 82, FEMTE 15.0 KV I i Rk T
FEE, FFLE>4 000 FEHUNRR R Ntk 2 b AR R A .
1.62 (2ot FEHesrslkit (FTIR) T

IR ELLE 1:100 LI 28 KBr ¥ANRE G R s A7 Is . T KBr fEAZ Hid AT, H1E
400~4 000 cm™ Y8 FE 9ic 7% (Nicolet 6700, 2£[E Thermo Electron Corporation).
163 45T =NE

AW TR m A RSIE (il (HPGPC) Al e 58 HE 2 B T3 70 1. B 2 A B R Sk PR
5 mg/mL (KA FEH 0.45 pm JERE L IE  BEREIARFRCN 20 pl, JENAHN 1 wt.% Na,SO, 4l /K I, A& 4 0.6 mL/min.
FERVE N 37 C. MFFRIER T RN (T-10. T-40. T-70. T-110 Al T-500) RRfERaHELE, MuEthsk
WK 1 R,
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Fig.1 Calibration Curve of T-series Dextran
164 FARNZE
W 22 WEAE Al G B U BV 2D 100 mo/mL FOVER, I AN AORE R R A A E 22 BE it AP REAS . I E E 25 iR A
P RREHT
1.65 AL MK
FETHARE GLP (10 mg) FFAM . IR EZVEHIROE )y 30~650 C, LAETHEEAH N5 Clmin. FEEN
N, FE )y 20 mU/min. 7E BRZAET, @M E S (TGO MZERME /T (DTG) X ZHERE S HEIT 2047
(TGA/DSC2, ##3t. Mettler Toledo).

17 mah i K BAR AL o B 3 A AR AR I R

0y 56 HOKR, (REE 120425 @) BEALATEL 7 40, BR4H 8 I, il B NLE IR (Q-CG), FHPEXTHRZ (4
FRAF). BT R (E-CG). ZHEdl (GLP) DIIAEHEZHEA (RGLP-1. RGLP-2. RGLP-3). Z444b#
Wit R: Q-CG 4. E-CG & Ky B AH K, BHYEXT IR R B 7 E VL5 KT 100 mglkg, ZHEAINA
AFIAEHZ BE 100 mglkg. Q-CG HAATIZS), HARMHGRIMITIHKING. BRESE, KBIKE1h, Z2&E
TERFEERG_LARE 5%, BT KRB, MRS H G ke KR . AT et 5 i, &
Nk 6d, BRDNE—ZES, FBEKRE, @ KRIssEoisal.

KBRS, 1 B‘f%): WA ERFK NG, KRR Lh, e KRR, 25K H RIS R

o VESFEERIM, MOy BIER, R TIRGTE . A, WCEERR AR BRSSP B
ME HHATHERS REHT. FEAET 4 CHARIAEIE KT8, HREIH T TR, -80 CUKFELRAT
T . RARAF AR AL 200 K R A LA BUNL. BLA &, KEEBIL MG FFFIET HG S8, R
RTG530 s K BRI A R T &R IR =l (Aspartate Aminotransferase, AST) AT ZERF4 2 i (Alanine
Aminotransferase, ALT) & E. KAHRAEIRDOCR BB Zebifk, FLal et HERR, Wleg#sil
LRI MDA &8, iHE—DIE NIEHSTEILEE RTE 7], 46 SOD. CAT 1 GSH-Px i E.

18 H#EAE G 4T

AT, BT S EHE R PYES R EZE (x4s) Fon, BRI SPSS 19.0 #440#1. ZHIE LR
F ANOVA 56, P<<0.05 fi R 2R,

2 HER5EHH

21 AIRERZHEZAE (GLP) By BEiRE

200 g N\ LakEs R Z TSR ) i R /K EREBED UL, SRISUTIE 33.54 g, RIS N LaE: R ZHH 2 R I
33.54 g ML HEREEUZ L Sevag AR R E A G, PRGN TR ZH L5k 21.29 g.

BN ks R ZH 2 WE ERET S 78  rFomidt, i ridt—baift. @il DEAE-52 B 1A At
AT USRS 3 ANy, il 2A Fizs, Al B. C X 3 NN R IIR 2 A2 2808/K, LA =R E A 0.1 mol/L
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F10.3 mol/L ) NaCl ¥ H B oy frimis, WEE B 4y, LFET4rFimtt, FZMKDEN, w3k1E 2 M
gy (B 2B). 4% A HApIEE, anday GLP. 21.29 g fHEZHEAI B ACHAE A It iaiftl, IR15 N TS
REKEZHE (GLP) kit 1969, [k, GLP 133y 0.98%.

RENNEMIE N TREE R 2 (G lingzhi) HEAT T 2R B 4L, HARIEWRE S 0.5 mol/L NaCl ¥ RG,
Sephadex G-100 2ift,, ZHEEFI)y 1.14%, &= T AL 1AL, ARIGERIN, £ NaCl s s 2 s H
NERPEZHEY, ABFSih, GLP MBI Jy 0.1 mol/L B9 NaCl VAW, TIHENIZRRH GLP [RIRERE — Rk
EZ LB

A 30¢ —— ZHE 108 B 40r
----- NaClife[i
25 asr
106 ~ 3.0k A: GLP
~
g 20t B 2 g
= et e L gi20r
= E o
315 A 04= & 20f
~— b, ~
. =~
1.0 ¥ o
ES : Jo2 T R 10t
' <
= 03 s U & z =osl B
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B2 AIRIZERZZHEN B
Fig.2 Separation and Purification of Polysaccharides isolated from the fruiting bodies of G. lingzhi
E: ABTRBARRMM L, BT IiRAbit &,
22 ANIFEBERZHEHE (GLP) W A-2H7
Sy AIECHIAN R R AT . AR . R ot DL R ISR A, 8 3 oG I A Rl AR e
WEHEAR, E—DLatlbrE Lk . 2Rl A A2 ME R 5 FEh y=1.134 52x+0.042 34, R’=0.992 14; #k
W5 TR 25 B 10 28 1 81 09 J5 FE O y=0.052 41x+0.003 49, R°=0.991 21; 2 (M & & MLtk a7 B AN
y=0.021 65x+0.003 28, R?=0.990 12, Wikt & EILIERI 7578 y=0.004 71x+0.002 35, R?=0.99225. A Tk
RZFZHEN GLP & B MR 1. HI38 1 AT &, SRADKIREEDUESAR I N TRREE R Z 20, &
WA HEERAmRE, HEARMSEE S 2B 7 fE iy it s, GLP i Ziis ERE
$eTt, REPIARIREE S BN N, HARRIBIPERERR . GLP 2Ky 0.1 mol/L 1) NaCl ¥t fs, Hksrh
FAMKRE, UFHH GLP & —Figi: 2 5.
1 GLPh2KE B, FERE. WMERRSE (%)
Table 1 Contents of total sugar, protein, uronic acid and sulfate in GFP and GFP-A1 samples (%0)
#HE BEESE FAMEE BERESE HBLEE
FZ 4 60.8944.92 11.16#.13 2.89#0.38 8.67+0.59
GLP 91.1745.08 1.1430.26 0 4.6240.36

2.3 e T R AR M GLP AU T B9 %o

231 HEtw T REGEEE GLP i

WL SEM W5, GLP IAHIUI R (B 3A). (RFIEEfe B FHFEIRS, GLP M — iR
AR/ (B 3B). BEEFEIRAIERININ, FREMRI PREEEA B, ARG rmfRgk s/ (& 3C.
D).

EIRAN Ry — R TR, C 2N T 2 R SRR T . AR R, R
WEE S, FHEEZRERRITESUR A B E A, I FR AR BB AR RN . A 23 oE,  4m iR
W dE i O, T SRR RS . (KA p SHERERIRE, Ve T RO TR T, E
L — R BRI ROIRG ), BRI — 0. B RIRFREREE Bk, WURGEHITTIAMTR, W EiM
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RSO, FFEAE = E0 I NRDIR I 5 A ZET- LA B ol AN, GLP JESHARfb nT g/ ti TR e 51 i)
R TR AW A T

[E 3 GLP 1 RGLPs Hy33itr $5E
Fig.3 Scanning electron microscopy of GLP and RGLPs
JE: A GLP #9 SEM 42#4%.4%5H; B-D 4R:K4XA& RGLP-1. RGLP-2 #= RGLP-3 #9 SEM 424 %450, A KAZH %4 4 000 4%,

Bk P ARRAE 20 pm.
232 JEew T REGERH GLP o T4tz

K H i RS % (il (HPGPC) Zr Mokl E R HE 2 WEIK 1270 75, (ERIPRER) T AR5 5P (T-10. T-40.
T-70. T-110 1 T-500) KIRFHHERZE. GLP Ml RGLPs [ F-2&ARAZ MWL 2 FiR, GLP [ FEMRE LR
R AIBG N, 2SI SN . RGLP-1 % B g L AR RIS 2 kGy, IXAMEHEFE 15
GLP FyorFREARAZEN K, H5 GLP BB EME . FIEE—PH K, 13 20 kGy i (RGLP-2), 4
HRARIN, BECT GLP. (HEEERIEA SN —BHK, 77 EMRARIEA T, RGLP-2 il RGLP-3 . [A]
KRR EIEZE

% 2 GLP FNRGLPs B9 FERKIZ
Table 2 Molecular weight and particle size of GLP and RGLPs
B EHLSTFE/(Mw, U) #H5FF/(Mn, V) Fif2nm

GLP (1.8740.07)=10% (1.6920.02)=10% 779.42423.31°
RGLP-1 (2.1340.04)<10% (2.3440.05)x10%  809.32419.96"
RGLP-2 (1.1840.09)<10% (1.5440.06)<10°  632.32421.15°
RGLP-3 (1.030.07)<10% (1.3140.03)<10°  621.17+5.82°

E: R —FF AR B FEREA S%KF TR R R E R

1 AE LT AR AL BT GLP 4> T2 A4 T 3R, 2 KGy g IEALEE, 715 Mw 3T 13.90%, 20 kGy
AR ALEE, MR T 42.53%, XAMEH/AEOARES. B, WEREEEEs 78 LB 50 kGy HIEst
M 2.17x10° u FEAEE] 1.040" uM™®, 203 10 kGy ) y FESHANFLS (1 p- 50, HoT-H7> T-RMREESH 1.99X10° u
B2 7.000° UM, AR R AL B SR BEIORIAR, AT R AL BRI R 2 B A AR, A R R R Ak
BN RAEMER. X —851YE SEM WS H)45 FAHRF
2.3.3 GLP #= RGLPs & #4224 547
6
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WK 4A P, ZFER AL BRI U IAE GLP. RGLP-1 il RGLP-2 1. 7£ GLP ) TG #hiZkrh (& 4A),
—ANREIEHIEL 70 C, KREFH 9.43%. A REIERRIGIRAA 129.09 C, GLP K& E 2Rz
53.38%. X}T RGLP-2, & “ANKEIEHIELAIRE N 157.66 ‘C. 4R, RGLP-3 FHEl T U4 K EIG, FIRIRE
5398 67.71, 150.94, 252.45 F1387.09 C, #MrEIIREZ 5N 9.17%- 20.88%- 21.09%7FH 11.15%. 5 GLP.
RGLP-1 1 RGLP-2 #HLt, RGLP-3 ¥y h & hik A K e Hik . #4E DTG Kl (& 4B), mJLURfsE GLP H11 RGLPs
(R R B R I E . GLP. RGLP-1 fl RGLP-2 [ fE#zir 300 °C, 1fii RGLP-3 £3°4 200 ‘C. BtAk, Br7T
XA SAk, RGLP-3 38 PR/NA LT R BRI i, 30908 110 "CH1 320 'C. 5 GLP. RGLP-1 Al
RGLP-2 #HLt, RGLP-3 nJ DAREFIELLAIIY SR E AR

FERZ 70 CAMH I TR I CREEIE) HET [tk &k rnskt, 7847 130 ChERBLAIBI NI
LG TSRS43 R AN A2, AR B AR S AL 1T L S 380X — I B (R &, RGLP-1 HIE B e 3
161.68 C, KIMHEEMIFRENE. 8171, GLP pI#dEt/EHfIE (20kGy) FEflE (40kGy) fEH NHFT
PEfK. ok, TEmmAIRIFEST T, GLP Mgty ke T84k, RGLP-3 LT 4 MRAVE, MiAeZiEEA
RFVER R P, SBHEN, EEZRREX (30~120 ‘C) 2 E FEIHPE THEM R KA1 45 &K 2% K,
RN 2 il B — 2 K, BRI (120~300 C) R E A HES 2 — L i g9t
Wi O, WK BN FHERY) (UMRSFRIVAENR. RS MR SEM iR, fEIRAEELE T
RGLP-3 REEAKAT BERN, RIVRM IR B A E 2S5 . XR\S PR MM E LS
T RIS mRe T AR T e 5 i 2 MERE 1S S R SR IR RN, 3517 AT R TR E 2 1 70 34k . 1K
FERIEE A 2 I 2 WE IS S 2k, S EUERO AT PRI B 2 AR . 3 S S5 M IR 2 AR v T B T AN
(PR, Rk, EIRRERES RGLP-3 7ER Mt FE h R SAE R Z AR AT .

0.001

A 1000 ~seee

90 0.000 1 -

DO0TE T o
80+ \
-0.002

o1 -0.003 F

TGH(%)

DTG/(%/min)

60 + -0.004 -

sol -0.005
-0.006 |
40

-0.007 |
0 100 200 300 400 500 600 0 109 200 ‘3 0(\)7 o 200 &0
HRE(C) HLRE/(°C)

[&] 4 GLP 0 RGLPs HUIRE 747 (TG) FNE/RIVE /4 (DTC) BhLk
Fig.4 Thermogravimetry (TG)-differential thermogravimetry (DTG) curves of GLP and RGLPs

i ARESHML; BETRESM MK,
234 FZitw-F RiZBEA GLP T 44

GLP Fl RGLPs fI£L4 &SNP 5 Tz, GLP Al RGLPs # 2 AT — M 2 HE AR L5 . 7F GLP fIZLAMeig,
3417 con™ AL I T RBAT ST R, X AT RS ) O-H AEEREh SRR, 2 910 em I 2 E AT C-H
gaPRsN 5N . IXZHIERT AR SRERAE 2 HEIRF IS . 5T ik or#T, AT LARAIA GLP Hf-CH, FI-CH3 £ ]
EAk, 889 cm™ Kb MY AT FH T2 GLP IR EF I Jy -HE R4, B RS ARG N, B (3417 cm™)
AL (2 910 om™) (RIS NGB . 44R S FTIA S 40 kGy I, — LSRRI B nslim b . R4
XU AER S EAE 1 715 em™, JEIER - SRIEIE RIS R0, 1154 cm™ A1 889 om™ &b (R AT 5 2 s> o
PRSI B AP TT RS 1l TR ST S EOMEEF E Wr 2L 5 A2 . 889 em™ ALFIEFEMR IR B GLP &4 B-WET EE. 21t 40 kGy
FRST LTS, RGLP-3 75 889 cm™ b fmiclis i 2 i b . FETIX—45 58, 7T LAHENT RGLP-3 th it s O 2L,
X LG (PR R RS IR T e . R, 7E RGLP-3 [IZL4MGG, 1715 em™ 4bH B 1 B de Uit (1
W, J PR RIS A I, LR B I I35 1 200~950 em- I B AL RILHI UM 22 57, B
EHERGIE 0 ) 40 kGy A8k, FHRET C-O-C MM . IR T 20T 22 W (1055 BV (A R ol T B e 8231,
M BB 2 BE R . 2 TR RIS, SETTRGRE . VAR &2 RIS, sk |- 45 i ks L
SR EL TR 2 MR EYE, L, FERRACERRE S M GE M BT RE, T SO A

30
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Fig.5 Fourier transform infrared (FTIR) spectra of GLP and RGLPs

24 HibH T KB GLP HuK 575 thoy o

24.1 GLP 3 KR AEALIEATEI R

B SRE T RIS GLP 5, RERARIRFRNER 3 R, SERE 1 ANEIALFRALUR SRR . JE2S Rk
MIMEEZN . 0t 5 FMMARE, 4R HARRIAE. HIERE. BRSNS REMN &8, MET
XPHRAH, RMEFLENERRN . FEVPE LGRS, PR E AR — OB R bR . 24U B YIFE RN (] A
PRE TR 10060, BT 2P0 AT e o AN U . HE— a5 & R P R 2B 2 &L HHIEAN IR F e 4L
FILASE, FEADTFH, AN 40 kGy HUAR IR AL BRI 20, AN KA BIFEFR ™ AN R 520 o
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Table 3 The impact of GLP and RGLPs on biochemical indices in rats

283 Sl FREZR 4L BIEARE RITARBIEEF(UL) AR RIUL)
Q-CG 120.15#553 3.2440.21 0.6140.03 228.83+0.57 51.15#0.14
E-CG 124.4247.23 3.03#40.18 0.5840).02 233.35H4.85 45,5648.28
aFRF 126274252 3.0240.16  0.5620.02 218.89+11.74 53.3247.73
GLP 119.92#1.17 3.53#.16 0.5740.05 228.93+5.42 48.8347.73
RGLP-1  118.89#2.21 3.2840.19 0.5240).05 219.26:46.54 51.5349.73
RGLP-2  123.37#2.43 3544014 0.6140.03 227.25H4.47 55.8548.82
RGLP-3  12452#11.99 3.53#0.16 0.5940.07 227.8940.91 54.8349.01
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Fig.6 The effects of GLP and RGLPs on the enhancement of MG and HG levels in rats
E: REL Q-CG 4k, 1%KFTFHRIMER; "REY E-CC ik, 1%KFTFHRIMER; MREAHLETRFH
(FEMERTRRLE) ARk, 5%7K-P T a) B3 £ 57,
e A FL T R EE GLP Ja, HXRE MG AT HG S &I ANIE 6 . MHECT Q-CG 4, HARBALKR
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RPN MG FTHG & B HBINE 3 N, BRI IR RS SR N 2R RE T RRUAR BOREIR, KT
—FEEETOIRAS, SRR ). 5 E-CG AHELE:, S REFH (I GLP 4181 RGLPs 21K i
ENE MG FTHG & &3 I S E T &, U SRI0RE B 2L R 2R R RIS SR 57 D, 4050 R
MR B TR ENE BT 57 KRR MG F1 HG i, Loy 27.15%F1 42.18%. GLP 42 Ft-fe /1 535 55 T4 5
H, oAb, KFEEREE P AR, RIS GLP §uik o7 im0 B Tt SR, 448 IR F] 20 kGy
F140 kGy K, B RGLP-2 fil RGLP-3 [J#E H ALBE, 21§ MG Ml HG & & 54 s R EHM Y, Hr, RGLP-24
1 HG & &t T4 50R A,

VE N AL st b s BB BRI 2 —, BEERHUISSI% 55 i 70 A L AR I FAs . AR IR 1 Rl
PUEZ, SRS RE, MUK 2 B T R E, TR — R RS, MLk
T YRR IR P IREKS, Sias g MG A1 HG B3, T MG Al HG 245 A=A R i RE J5 i 5 221 2 P
X, WH SIS ESHURTRE I IEASE, B MG I HG & EiE, HURIKIBURT 68 R, AFFERFIA,
GLP A& RFIEEN 57 KA MG FI HG & &IIRE ), (HZIRFIIREIEES. & EAE (20 kGy F1 40 kGy)
(I RE L T AR IRALEL S 1 GLP, XF MG ! HG (HIRTHEE ) B8R, O IaE, FHEeme, fng
BEPSIR B — B IO 5 T, EIE 2R KR P HG S EIRTF RN 31.15%, X MG &&1ik
TFHRLIN 15.57%; FH AN HG HIFRTHRZ) N 28.87%, X MG HIHRTFRZ1N 17.74%. A5, GLP (f) HG
PRI LN 1854%, MG K 16.67%. FHILATEN, FHECTERLR 2 HERR I 20, GLP X HG & &Eiiest
VER#58, X MG S ERIRTHERS &M%, (B2, RGLP-2 %} HG 37+ % K 35.59%, MG N 28.87%, —
HHHI T REM LA, BRI TR 2 PRS2 . Rk, AR T AR AR, RRESRIL GLP X HG
MG EEIIRFER, $2& 7T GLP MBI 8CR, BeiSTE s 2 B o7 a2 hE etk BRI o
243 GLP #2 RGLPs & K { k& f. (BUN) AnfnF7LEL (BLA) & 8%

FAEH T AARIE M GLP J5, XK BUN Al BLA & &RIsmINE 7 . 5 Q-CG M, HAfa
AR BUN 1 BLA & E# R % FFF, E-CG 4RI BUN &&= F =il 300%, BLA FrEilx 400%, 1iHH
BT 4 KR BUN A1 BLA. Z05K1F41. GLP LUK RGLPs 41 KR BUN #1 BLA, #H%E:T E-CG #i
T ER TR, R RTREE, (95 KM BUN TF% 7 37.56%, BLA T4 41.08%. WEE GLP 45
NP 33.21%11 34.47%, WURFF TS RTH . MRS RGLP-2 Fl RGLP-3 FIR R 545K Y, HA,
RGLP-2 %J K i BLA FIFERSERR T4 5 K .
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Fig.7 The effects of GLP and RGLPs on the levels of BLA and BUN in rat serum

E: AL Q-CG 4k, 1%KPFFHREMER; "REL E-CG atk, 1%KFTFTHRIMER, MREAHLTREH
(FabestfaLe ) AAbL, SUKP TFa9BHME R,

BUARHIE TN, AT i3 FEH e, HG I MG 2@ id B IIR RO SLIFLA, B LA
REMS EL A 0, et — AR DI R S i RE R ok . s sl Rrsk HomEEBURY, ResiiFes il fe
kg, HESEU AR ST IR YN, EEE JOEAERIN (8] ATERR . XY (BT AIRE)
SERAMR, BEMSHEIIANEDT . B, ZNSEh 3RS R, B XN R, ZHeH
B HUIE D7 I FCORAGE it BRZH S A Hh B TR A B R AR . VEFIFRIE Y 400 molkg TR 4 ZHERENS B2 iz s)
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P8 57 K ERAR PN 7 BUN F BLA HI# &, HA, BUN [ & A 10.53 mmol/L T[4 7.49 mmol/L, BLA & &M
17.31 mmol/L R[4 12.54 mmol/LP®, ZAmF5trh, 171y 100 mg/kg (1 RGLP-2 ({3 JLT-5 400 mglkg HIE
LY. VSRS TR S, GLP X7 BUN I BLA HERRIETE T 0m, RN AR WA B Hog—
JE 1) BUN Il BLA JBRVENE, EEFIERN SRR TR, eigsiib RIRZPENSERRENE, $Embuias 57
E .

2.4.4 GLP #= RGLPs 2t X R B # ML AR A R EAEE A B A —B (MDA) &= 8%

GLP F RGLPs %} K Bl B MZR A& ISP TR AR R X % (MDA S &M WER 4 s, 1830957
SRR BN VR BT E AL B 2205 /), SOD. CAT M1 GSH-Px [ R[4t 50%, [FI £ fdif34kiik MDA & &7t
=1, E-CG 21 MDA [ &2 Q-CG 41 2.66 fi%. 4Lt KiF. GLP Fil RGLPs [ AbFRAH15 Py YR I T S AL B 2R3 7 2
E527t, MDA & EHILR ETE FRE. GLP FRCREAS T4 50K, /50 GLP FEtEA g g, Bik
K, RGLP-2 Fll RGLP-3 5 PRI BT Al 2835 71 IR E SR S L0500 B A, X MDA 2 & (AR LT
LR

#< 4 GLP F1 RGLPs 55 AR E HIBFRAIRIT
Table 4 The impact of GLP and RGLPs on oxidative markers in fatigued rats
05| SOD #HM/(U/mg) CAT & H/(U/mg) GSH-Px ZH/(U/mg) MDA 4%/(nmol/mg)

Q-CG 35.4542.48° 18.8541.96° 26.6442.07° 5.0140.25°
E-CG 14.424.23° 9.031.08° 13.3840.87° 13.3540.85°%
LUFRHF 22.2942.34 15.0246.96" 16.3640.92° 8.8240.74°
GLP 19.9241.15° 14.5330.86" 15.8240.75° 8.93140.42°
RGLP-1 18.8241.21° 13.2840.59° 15.5240.81° 9.2620.54
RGLP-2 23314227 15.5440.74 16.360.93" 7.2540.38"
RGLP-3 23.07+1.96 15.530.76" 15.590.71° 7.8920.41°

E: B3P AR B FERA S%KF T AR E M E R,

S AL B B e IS S, B RS UE R ZUE S s g S R, A RERETEA (ROS),
G E AN T (07, S8y (H,0) FFEE M (-OH). iXLt ROS XHALALINA £ 75
(I, SxolREAsis, FROUARS . ik, EHREEEANESEWIRE T EER K P AkiERE
AR T A YRR R, Horh, SOD. CAT Al GSH-Px e A EMEH) 3 R MEpi kg, SOD AEWs
OB R T H i3 (0%, BN UGS SR ILIE /1% SRR I; CAT MIBENS R i LA,
77 1 reA B T SR A O AR R AAT7 ;- GSH-Px U RERE R A /0, DD RS A RN, CRIF AT ) e B
MRS EACEEE INT, VPN RN 57 i e A Rosit. CAIERIA, L2 RSB
ISR, P A R B P ISR 2T ), RGeS I h ™. 400 mokg I =-L 2 HEEE )5,
/NERPRP 1) SOD- CAT Fl GSH-Px 155, 20 iliAZIBH XS R 1.65 i, 1.82 £ 1.31 fi%, A5+, 100 mg/kg
[*) RGLP-2 4b¥#J5, SOD. CAT 1 GSH-Px & &, 73 Al ia sk 57 411 1.61 £, 1.73 £ 1.23 % . AT A, 100 mg/kg
() RGLP-2 % S IE BT AL IEE /1B SRR 5 400 mg/kg I =-CZ MRE B BBCRM Y. 25282 Wy, 255
S VEYI BRI W AL, RIEPUEERAE R, R SRR R SURAIE S, YT SOD i,
HET NF-xB {75 SR AR LSS 7 IARCRPY . MDA RIS IT EUL IR LY, H A R AN 14
YibrEA. ERIZUEZE RS, ROS FIAERSEIN, FEEIFUL SR IEE, P ETE 2 MDA, =K P MDA
J e A i R 2 3 1 7 B A AR, TS ENE MDA KPR, X Sissh 3 3 B, M
ik MDA K& &, Je GHs 5% 57 A 2071 GLP % MDA B4 IE A, (E 2 308 BUR 59 T-40 5 K . T RGLP-2
F1 RGLP-3 % MDA BMiIE s T2 5 K1, UiAHAR IR AL HE GRS 15 GLP 1) MDA #iIfiliE 1, fEHUZaEsy
HA TR

3 g

AN LRI RZ (G lingzhi) BY7SEiR, RADKIRRETUERBUH 2R, 18 & 73BN 1t
aitk, B EIG GLP, 1354 0.98%. GLP 4 p-RHHEERIIRIE LY. R L T AR ALE GLP, [
10
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FHIRREFIERIIG N, GLP BRI e GRS, KRB AR R Je3h K5 N
IR REE ST W EF 5, TERORT I . SR BRI A BiE 2 57 KRRAREY, ¥ GLP F1 RGLPs J&
Wk, GLP REMSZEM R RIZENIE ST, HAFRNIERAFRE: (1) sBLIPREE (HG) FMALBEE (MG) HIfE&: (2)
PURZZE (BUN) FIIMIEFLER (BLA) HITHFE; () U=l (MDA) Ak, BN IEMEDTEMERE /7.
BRI, 20 KGy FEHEACEL S GLP, HPUIE oy Gt T4 50K . AT A 7 AR 5N E B 2 ik
PEWF T4, FLIE SIS B 1 e T AR AR R 5 i B 2 P Ts sl o7 i TE . DA R g5t b e
TNTAREE R Z 2N TR, IERE N E B 2 R R e Ss MR fpris iz .
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