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AEHH 160 2 Balb/C D RS A 4 4 ®asfRBRBIK, F. & (30, 150, 300) mgL' Fl=4, £umAi-
HEHERSELARDAIERR, TERKREE, BUPRBNAETHH. 4 AER KRBT RFEERLBF
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Anti-fatigue Effect on Balb/C Mice by Ginseng Glycyrrhiza Root and
Osmanthus Flower Extract

WANG Hong', FANG Hao®>, FENG Wei', ZHANG Lei*"

(1.Zhejiang Wuweihe Food Co., Ltd., Hangzhou 310023, China;
2.College of Food and Biological Engineering, Zhejiang Gongshang University, Hangzhou 310018, China)

Abstract: In order to study the anti-fatigue effect of the active ingredients of the ginseng, glycyrrhiza root and osmanthus
flower extract on mice, and discuss its anti-fatigue mechanism. The Balb/C mice were randomly divided into 4 groups
according to their body weight: Control group and three dose groups (30, 150, 300 mg/L™"). The ginseng glycyrrhiza root
and osmanthus flower extract was extracted, filtered and concentrated by hot water reflux process, and then formulated as
gavage material in proportion. Gavage saline and low, medium and high doses of extract (once a day) 2 mL each time into
the stomach of Balb/C mice that have adapted to the environment. A 28-day gavage trial was performed to record changes
in body weight of each group of mice per week. After the last gavage, the hepatic glycogen content, blood urea nitrogen,
blood lactate content and T-SOD activity and MDA content were measured by weight-bearing swimming test, normal
pressure hypoxia test and biochemical method. The results showed that the serum lactate decreased more significantly after
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swimming in the administered group of mice than the blank group data, and the increase level of serum urea nitrogen

decreased significantly compeared with the blank group, and some dose groups with significant differences. The serum T-
SOD levels (218.71+8.14, 217.21£7.82, 204.33+7.78 U-mL™") and liver glycogen levels (11.75+1.02, 12.03+1.21,
11.84+0.67 mg/g) were significantly higher than those in the blank group (121.18+17.58 U-mL™", 7.91£0.89 mg/g). And the
serum MDA levels of mice in the administered group (11.24+1.18, 13.62+0.65, 15.25£0.91 nmol-mL™") were significantly
lower than those in the blank group (21.18+1.62 nmol-mL™"). The administration of the drug significantly prolonged the

survival time of mice under weight-bearing swimming and atmospheric pressure anoxic condition. In conclusion, it shows

that ginseng glycyrrhiza root and osmanthus flower extract has significant anti-fatigue effect. The mechanism of action may

be related to the rich content of saponins, flavonoids and polysaccharides, which can regulate the liver glycogen content and

improve the level of oxygen free radical scavenging in mice.

Key words: ginseng glycyrrhiza root and osmanthus flower extract; Balb/C mice; anti-fatigue effect; weight-bearing
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A28 HINEHEYI NS Panax ginseng C. A.
Mey 9 THAR, FRVF T80, A 2550 5 3~
9 g/d. PR EZGHLIOER, AR STERH | TG, oF,
HoA e ph A e, A It D% . B2 BRI T 3R
U, AZ&A AS B B Sl N FhdEA:
REFEIY I, Horh EEA RO RS RS
YR, HAT G B A, R O iy 728 1, 49k
SE IR WITE S e R AL i N 2 2B BRI
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WFFERY], ASZHHELII 41 NK 40080 . 2F
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HHZ BB i g 5, Xt/ BB -5 il EBa
FHHEERIE

HE—RFs SRHEAYI H ¥ Glycyrrhiza uralensis
Fisch. i TR alAR =25, Fet/F T80, HERE A= 24550 5
M 2~10 g/do Pu P EN 25 8 )T 0 2%, H R RR
VL A VAR MR AR, AR ISR
AN RS A S N S R e i R
G3 o ST 3 /N BRI BSRE R T H R R H A
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R PURTE. PUEALSED DiRe, n] DIVER A B 5 ey
SR FIARAETRY T IITETEZS U . A BIFFERI, S s
Rl X PR R A g TE YR BTRERS R T 4Hi
P E T

48 (Osmanthus fragrans Lour.) Ja& AR )RR Ole-
aceae) KJBJE (Osmanthus ), JEFR E—FMEGE &5, X
e EE G A —, B s A a2,
A eI, BRALIRAE T, AR | P, &5 '5 HUE
ZINE T EYCHEARIRTTANER, TR 8, BT
B HAET RO BERSE R ) BT S BEAR RS, A
WFFRER B, ARAE SR U HAA RS | Préafb 2 fidr
SRV AR R, AR I AL T B R A 1 2
JiT. LEE 407" 38 ok SEge A/ ik, Hae b T & AR g
FRMEWREEZIPIRIEN . WANGAER 2! Sl iF
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LREATAISY, NS H R e BT
—EPUPEFFRE S, (H H A AR X EN S R
FAEAE = Fh vl & A EHE G2, 2 A PuEs7he
FIRAHSCHRIE . 2RSS B ARend) E BRIk, H &
A LA &Y DR AR AR R S ROR, A
MBIt e aFIE AR T, RGBS B IS, 7T
PIFEE S/, AR5 L, Balb/C /)N FCAEAY,
RS A W S H AR TR S 3R BT /) B R 4 A
Yz shPE 55 e J1 02N, BN J5 BRI FZ 3R B
il £ B Pk 55 D fe ) R R AR i s
KA
1 #MR5RE%E
1.1 MR5EE

B (19 3 18 9% Balb/C /MR AR (20+2) g, ME
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12 LWHE
1.2.1 JFhngab s X BBl 4 Rl Sy
A2 7.7 g(38.5%) . HH 9 g(45%) . H:4k 33 g
(16.5%), 7|5 Eu 5] FH AR S 56 2= BT B4 By T e S 6
9 IR A2 3.85 g0 HHE 4.5 g, 4k
1.65 g; IR ZH A2 0.77 g H B 0.9 g HE4E
0.33 g BRI ZGHHLT (50 °C) B fEE (B /57K
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A). HAR 1 em A7 Bk, TS, XIAE M URIRR
& A FIEHRES L 1:20 RN LU M TE 65%
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B HEEL 4 h, FXHERHR IR T T g, et 78k
A AR PR IO, RS8R FEHITE 100 Pa, #EEE 60 °C 247
i 5572 RAXTC I A /K BRTE T BRI AT F 5 e 4n 4 o) o
e B e dn w5 A B KR A, AR BARFR N
70 mL ZE471) Babl/C /NERBE B AR, AT va /N B
B 100 mL/d.

1.2.2 SCESENMIRI ST FACTE OB ER (20£2) g Y
160 H et Balb/C /NERBENLS> M 4 4H, F4H 40 H
BURBYSZIG S 4 N 25 FI4H: AR FEER /K 2 mL/d; $2H
YR F2H : 2 2455 0.03 mg/mL, 2 mL/d; $28u4
FE2H: 258 0.15 mg/mL, 2 mL/d; 32804 & ) &2
ZH. #2454 0.30 mg/mL; 2 mL/d.

JIT W ) Balb/C /)N BRm FRAE (2242) °C 1938 0 3
BiX4rh, Balb/C /INRZ 10 d pEM RIS, T4
K10 8730 502247 i B U ST L EA 7 B 45
VE, B H 11K, L4 T Balb/C /NERSZiRW) 4 &}
(], I HAESCEHA N A HBRBUKFIE Y, RH
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1.2.4.1 /NRMAEIFUKEMH Babl/C /NER 40 H,
PR, B4 DG P BEALPEE 10 Rk, fERa
—&F/NEREE 30 min J&, ZE/KIRCN 25 °C BYZKER
Hh RT3 WE Uk S . KIS DT 30 em, KR
(25+1) C, FREBEBMRFR T 5% AEAYHT P, L/
SRR ATKFRSE 8 s ARREIF H /K T A J1 AR YE, ic 5%
Babl/C /NPT J 1B Ta] 2T,
1.2.4.2 /NEAYE RS SCE: Babl/C /B 40 H,
e, B4 ST, A3 I BEPLPESE 10 HZH k.
a1 IRG25TE, S 3 TiZ S5 5519 Babl/C /MR
TRNEAT 10 g BHAT KINZS R 250 mL BEFURPY, B
AFHR T, PAREIRZ A2 1E R PET 5 bR, WS HAFIS B
1.2.43 /PNERIMFLRR A MR R A Babl/C /)
FRL 40 H, HEPE, 4 ASEgS A, FEPLASPkEE 10 B
H . RIKLZE 30 min Ji, FHTBANBE 5 7 HR HE SR 1L
20 pL, R B 30 min; 2R )5 1E/NERAEZKIR (25+1) °C 7K
HAR A E DK 50 min, K/ EREH, P22 20 min,
JHEE TP AR EREUM 20 pLo KEUEEKET S PO 19
HEEMAEINABTEERIVR S, B 4 °C VKEE, FHARAEE
Mg, #Ee R FSE ), RN, $R E R iG] &
T BH A5 A LA BN 5 /) BROFRIK 1T i 1 2L i 1 R 22 20

CE ols

1.2.4.4 /NEIPBER, MEFAIF4HZH T-SOD ., MDA

FIRE  Babl/C /NER 40 H, BN, A 4 D88, 4y
S EHLERSEL A . AR/ INR G255, 22 30 min,
PR BRARBEREM 20 pL, 25043 &5 M3 e, Al i i
1 T-SOD. MDA & ;5 &b g6/ BB AR, i #5 AT
ZHAVSTIR, a2 P a3k 70 6 U BH 45 0 2 FAIE T-SOD .
MDA MATHHIE & &
1.3 #IEAIE

SEOG T DS EEER 2 (X +£5) 1R, B
SPSS 16.0 Seitif4-di4 7 BRI 23R Ty 22538, LhEcLH W]
25, 3 Origin #A42HIEIE
2 RS9
2.1 EFIELEPFEERSSEHNE

FH 1.2.3 Ho il fgas 4l | BRI
FlE | E R T RS SRS 0.00. 3.17.
13.15 F128.35 mg/mL. SRS =554 0.00. 3.20,
11.28 F124.35mg/mL. &SRS 0.00. 14.25,
48.44 F1 83.92 mg/mL.
2.2 $EBUI%T Balb/C /NRIMZLER S = HIF2M0

WEPK LB HT IR, 25 A ZE AN 4579 1 4H /) L4 a2l
fRE I 1 A, &1 A, 76/ BRIk i HR HEHL
MAEAS 4557 g 525 AR He, 25403230/ B
IMFLAR & AL T [Fl—7KF, geit# it 22 57
(P>0.05), TAE Balb/C /)N BRIk i HRBR BN A4 A4S
AT AR R, 25 E A i I FLAR K S Balb/C /MR
YUK AT I ZLIR /K206 i R R, AR gl 525 2l
TG 25 7 (P>0.05) 5 Hhil il 5 45 P4 TG 25k
25 (P>0.05), (B0 RN ; 1 = 700 B 2H A9 1 73 2L
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HeohmFRl a2 s, S2ReRSfE it/ NEUE 35 LR & &
AOREARG, ELHA 75 i v e S B 2 I S ka3 A
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25 - Uil GINE
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BT SRS UL LR & B A2 R
Fig.1 Effect of extracts on serum lactic acid content in mice
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WPk SCG RIS , 25 P ZH A4S 5nl 4 40 /N BUAG I bR
HAGTEWAE 2 s, B 2 280, 72/ B vk ar IR IE
BuAeAsrh, 2520520 NI IR R A& S aab T [F—
K, et ATt BB PHE2E 2 (P>0.05) . 7E/N R
VK HREREUALAAREAS 4557 B2 i R 28 RUKSF32iE
ISR E S0 w3 O (30731 =i a1 P s 4= R T = = b A T 2
M2 (P>0.05); FHRIEHMWIMIREAR S5 A4
FAR 2 BRI (P<0.05) . RIZiEsh[EIRT, i F23%
BR AR PSR A R, SR P R R S B
aomn, fr bRl gD, HeFe i gE iy /s BREZE figE s 57 B BE
F1RE T A =21 5256/ N o YA TA] A [R]—2H 5]
7N BRI s ARG e 2H AT v 30 21 4 I PR 38 R S
BERT A HH (P<0.05), H. Pl e B i, i
FIE P IE 5 25 AL AHIT, JCR 1225 (P>0.05)
IS BT B A0 P S BEAS I S5 S LR 38 A 1
A, 2= /DLEAIRE IR X TR N, & BEAE S/ N B
1B B 55 10, T s R B R T S S i 57 IR AN
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7INEaz sl o5 i B RIRCE
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Fig.2 Effect of extracts on serum urea nitrogen content in mice

2.4 1ZEUIXT Balb/C /MR T-SOD & 51 MDA &=
oAl

SOD JEHLMATHF IR B JE 0 S 2L, P4 55
f, 40 3R 22 MDA NI [ i 35 R i g it
W EALHI EE YY), MDA S A] DA A2 s i LAsH
FEALRE ) s R A= I BE ST o ik SOD 1% J1 A1
MDA WA NPT ST BETT o

#¢ Balb/C /)N B 1ML 78 AT 2H 2450 55 3 W FH 3
FN&EIEIT/ DAY T-SOD % J1F1 MDA & 5 i 2,
ZERANFE 1 Fias . ATLUE S, 45500 4 2 e . 35 1
5§ Balb/C /NERUIMLYE T-SOD % 71 (P<0.01), 52540
A BEFME2ES . HFHEUWEM A, 2555l 555 1
AARAFAEI 25 5% . 525 4R HuAR, #5504/ N R
ML MDA & 344 W R (P<0.01); {HAS 7120
P/ NETFIEHZY MDA & &3 525 F 4 iR Jese it

LV SV
2R N,

F 1 ARBX/N R T-SOD i J)F MDA & £ (1520
(x+£s,n=10)
Effect of extracts on T-SOD activity and MDA content
in mice (X+s, n=10)

Table 1

75 T-SODIE  [MiEMDAE  JF4ZIT-SODIE HFHZLIMDA S

ZH 5 N - - _
S1(UmL™") #(amol'mL™")  Jj(U'mg') #(nmol'mL™)

ZHA 121.18£17.58  21.18+1.62 3122842935  4.430.46

fGFIEAL 218.71£8.14"  11.24+1.18"  329.59+11.36  2.73+0.40

PRlELA 217.21+£7.82"  13.62£0.65"  345.39431.03 3.84+1.36

R 204.33£7.78"  15.25+0.91"  358.18423.40  4.11+1.87

TE: 7 FRoR 528 A L 28 R i3 (P<0.01)

2.5 EEWIRT Balb/C /MNRATHER & 2895200

anE 3 fras, #4550 E ] B 2 75 Balb/C /s
IR &, 52514 B BaEr2E5R(P<0.01),
VLT IZ AR B BERG /N BRI ERE IR A0 £ BE 1, AL
AR R S M BETR Y TR BB S5 M B Y. 4557
Tz AR R S A R 22 5, X AT RE& A T
ARG 2H 9 5751 B it ) 2k 3 sl 3 kB it RE i /N BRI
W b A 25053 e A R T B A4 B L, i
A5 HR 7R R v R e 4 A PR e S e R e 2 IR
HH s B

1 #
14 # "

2 7/ 7

(=)

JERE R & i (mg/g)

SHHA MFREEGL hlEa mlaa
4151
B3 SRS BUTRE S B 2R
Fig.3 Effect of extracts on liver glycogen content in mice

TE: % 3on 52 AU L2257 % (P<0.01)

2.6 IREUI%T Balb/C NRIKERIRN
P 2 AN, AR ER B KR 5 a8 P2 ARG T 3
PR SR, L2 2H AR/ N B A EE A B S S

®2 REWIX N E RN (X £5, n=10)
Table 2  Effect of extracts on body weight of mice (X +s, n=10)

YU M2 (o) 25 S5 T (o) LIRS R T HE R (%)

ZHEHA 23.07+0.90 25.77+1.28 11.942.2
RFREEH  22.85+1.39 25.88+1.51 11.740.9
il 23.18+1.28 26.06+0.95 14.6+2.0
R 22.84+1.00 25.51+1.4 11.842.8

2.7 REMIRT Balb/C /)R B E MBS SLIE RS20
nE 4 Jras, ARG E A R s gl o] BH R I N

RSV TR TR R 4R AR I ), 52 P4 Ul S 3 s

FE(P<0.05) . ) 2H B AR IE /N U R R 4 i
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Fig.4 Effect of extracts on hypoxia-resistance experiment in
mice under normal pressure
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Al LG H, ARSI A HR 7] g mT B S e )N BR B R
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Fig.5 Effect of extracts on weight-bearing swimming time of mice
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