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Effect of Fermented Red Ginseng Extracts on Physiological Activity
and Blood Glucose Level in Streptozotocin Induced Diabetic Rats

Hae Ja Kim', Myeong Hyo Sec?, Eun Kyoung Lee’, Hwa Eun Cho', Yun Hee Choi', Ki Nam Lee", Myong Soo Chong®™

1! Professional Graduate School of Oriental Medicine, 2. College of Oriental Medicine,
3! Research Center of Traditional Korean Medicine, Wonkwang University

The purpose of this study was investigated hypoglycemic effects of fermented red ginseng extracts. We prepared

non-fermented red  ginseng  extracts(R),

fermented with

Lactobacillus ~ plantarum(RL)  extracts,

Saccharomycescerevisiae(RS) extracts, and L. plantarum mixed S. cerevisiae(RLS) extracts, examined composition of
ginsenosides, SOD-like activity, and a-glucosidase inhibitory activity. Ginsenoside Re was highest contents in all
extracts, second was ginsenoside Rc and then ginsenoside Rb1. Concentration of these ginsenoside was showed
higher in RS than in other extracts. SOD-like activity and o-glucosidase inhibitory activity were shown higher in
fermented red ginseng extracts than non fermented extracts. And activities of mixed fermentation extracts(RLS) higher
than single fermentation extracts(RL, RS). Effects of blood glucose level, serum lipid profile and metabolic variables
were evaluated in streptozotocin(STZ) induced diabetic rat. Experimental group was divided into 7 groups: normal
control group(hereafter NC group), diabetes control group(DC group), positive control group treated with 50 mg/kg body
weight of acarbose(PC group), treated with 300 mg/kg body weight of R, RL, RS and RLS extracts groups,
respectively. Blood glucose level of DC group was maintained high level in all experimental period, but treated with
red ginseng extracts groups was reduced the glucose level by R group 18.00%, RL group 28.07%, RS group 29.03%,
RLS group 42.42%, respectively. The concentration of total cholesterol and triglyceride of fermented red ginseng
extracts treated groups (RL, RS, RLS) was lower than non- fermented extracts group(R) DC and PC groups. The
activity of ALT, AST in RLS treated groups were lower than other groups.
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Lt oA EA 28kt A& QNI FE AFolA ZUY] F4t
T 89 HAKES oA =80] @2 A EHE S5
22N 1 ase S8AE + Atk ¥EA Adde
€ 80 ol B B89 558 SZM7IAA ok @77t
9 P e EEY a7yt el §lo) wc-’r
olgT YFE =k ] Qo] B HFolAE ikt
212} o] 83t AW F I E Sftet 2R E 0|8

AL & o] FEEY ddAlEd =4
streptozotocin(STZ)2 5 Fid BLF 9 Eao mixls 3
HAHE A} SIiCh
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TSl FHollem, gEdl AlgS /it

plantarum 3108)3} T.H (Saccharomyces cerevisine 7268)= BH=

SaHTFHolA Bohlol gl AIESINTE. ZEHS &

20809] 50% OEtS S 7}-01 % 9 Co{w 427} =7
15
R)o

RAEedD)S

(Lactobacillus

M u* o
_C?_lg

e

LN
= = Db o

o AT FEES HUSES & SE URFH A
E4EFZEE(non fermented red ginseng extracts; 12} 8133
R REHS BAS 3749 HiLEC]
JOE \/}TCH Y1 10819 ERFE JHS 121TolA 15871

o & Shib= 2%9] Akt (Lactobacillus plantarum)E, 3ht
= 2%9] _aE(Succharomyces cerevisine)E, VWHA] shh= 1%9
AR 1%9] G2 E S0l 247 &S F 30TollA 364
7

HE

2 UEHE: 2R BE F 270) 1009 ESO9%)E 713
0T 4417} BFEZ ZETIITE 0] FEEEL Gl
BUEET & BBUZ] 47 HRFLEELEEB(ed

=

ginseng extracts fermented with Lactobacillus plantarum; RL)3}
SHUEENSER

Saccharomyces cerevisine; RS) W FArt, 8% EFLT EAFE

(red ginseng extracts fermented with

=(red ginseng extracts fermented with L. plantarum and S,
cerevisiae; RLS)O|2} HHSINICH

2. Ginsenoside #A
BEUZTIA LT 219 AT WEHE 50 mE 71810
O] shaking8t & sonicatorEZ 0)&, 60 CollA] 302
7} &3t ol 3,000 rpmow 1087+ YRIEZ G o
2 HJEHE sFEL7 £ HEAS F5HL I LA
o] A HEIS 50 ME 151 9 THES 28] diEsle] AEN
S #HSIH e 33l A e 4BENE AdsFEsid ¢
2E 23] MASIACE. DAk g AT HERS 10
mE 7}l sonication 3} % 0.45 ym syringe filterZ O WFIATH
o] of el of eHE 10uR, 1000 3)X8t A|EE HPLCE o1&
5} ginsenoside 2B Yol AFZBINTE ol BHZHOE &
H Xterra®MS C18E A1E31H oM, A&7 = Bl &57),
OlBEA O Z = 18% acetonitrilest 80% acetonitrileE 0] 831932,

Ol>l
:Ei
lO
N

zgle - Hgg - ol7ld - BYF

o, 0] B4} STETE 025 nl/min, A|ZFYUZEE 5 4001 Q¥

3. SOD £AlEM 2
SOD  SAJEM(SOD-like  activity) ZSH2
(Dojindo Molecular Technologies, Inc.,, US.A)9] SOD assay kit
E 0|85l superoxide anion radical(0;)9] ~H EHES &
ot SR sTEE U SEUZAIR 20 uE
WST-189H 200 uf, enzyme U 20 u} ¥FSA)7] L, blanks
AlF A EF5E Brisle] 37ColA 20831 §HSAIT = 450
molAl FETE FFIINCE EHUEFEEC o IR
O Z = BHT(butylated hydroxy toluene)= AVSEIAETE

DojindoA}

4. a-glucosidase A&k EA

o-glucosidase A& FEE SAAEST 7t AFE 50 g
/it ETZ 50% olEtso] 314 & 1.0 unit/ml9] o-glucosidase
(Sigma, Co, US.A) 3.4 50 uf, 200 mM potassium phosphate
buffer(pH 7.4) 50 peo] LI EF5I 37TolA] 1587 FHSA]
71 % 3 mM pNPG(Sigma, Co, US.A)E 7|5} 37TollA] 102
ZF HI2A170 0.1 M NayCO:Z 715t 9122 AR AT & 405
molA] FBEE EF5l A Akleldrt. BdUasE
2o gt Gy HETFOEE acarboseE AHETIRITE.

S %@I Sprague Dawley A|9| #tE BFE (F)
SLERIENA 2eptol 43 wﬂ(ﬁc 22T, SE 5045%)
oA} 3t DIE)A stainless cageol] @0 YFA B & 4
Holl ARG BRSR2 AFBES 1647 27 & 7
A9] B-AlZollgt E0]HOF A8l ThE 7Pl FEke T
A 9F=r}a UPT streptozotocin (STZ, Sigma. Co, US.A)
0.01 M citrate buffer (pH 4.5)0ll 50 mg/kg body weight ST
=0 B0 Foisld FLAINCE BT BYT ~EHAE
Z=7] 95 B2k citrate buffer 8BNS FARBIGTE B89 &
213012 24417 & A Euol EHE AFGI B EEA| €
7} 300 mg/ dt 01! AE Bt FUE ALE U6l
o ’5?1%40“ AMESIr: AETY —E'J‘TE‘I‘E HA HHART
FroT 2ROINCH &
ERekre ol g Zﬁ&(diabetlc control group; DC)3}
acarboseZ B3 QFA ) E F(positive control group; PC), Bt3.
GHAl 982
extracts group; R), &

o o o
i

o

(normal control group; NC).»} gk

BUFEE BT (non fermented red ginseng
AU S SUREE FOT (red ginseng
extracts fermented with Lactobacillus plantarum group; RL)1} &
HElg BAAEE B0l (red ginseng extracts fermented with
Saccharomyces cerevisige group; RS) & F4HF, &R E8UE &
MEEE FoT (red ginseng extracts fermented with L.
plantarum and S. cerevisiae group; RLS) & & 72 E et
BUNETT BLUETS 09% AlWsE, Qgnzze
acarboseE 50 mg/kg body weight 8L 2, 7 FEE2 A4
oll 300 mg/kg body weight ST 2 3|45l 1¢ 18] UEAITI
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E4dg FEE9 4784 U streptozotocin O F &

US4 3 (HHoE UFAIl HEIEHAA A
o] EYEH7](Accuchek Active. Roche Diagnostics GmbH,

I
Germany)E 0]E3l0d EH3FIITE 48717 E010] Alold R 2

2 MY, AE2 3 (HHA0E dFAR E™alR o 2olg
&(food efficiency ratio, FER)2 X MEE71EE 22 710 &
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8. &9 XA metabolic variables &7

HEEY ALT(alanme aminotransferase)?} AST(aspartate

aminotransferase), & T HE, SMX AL 55& 4219 &
& Kkit(Bayer, USA)Z 0|8 6}04 AFEEA7](Advia 1650,
Japan)2 SESIACH

9. A

HE A5 EAEAS SPSS program(ver. 12.002 0| &3}
o] UYUuNR] BEAHEA (one-way ANOVA)O 2 ZHAEGH] H+HE
FELAE UERIISH, $944& Duncan’s multiple range test
of Wt p<0.05 &AM BEBINT

a4 3

1. Ginsenoside 74

Hgei s Bt SHUIRETA QY £ REY
B2OF ol AFEAY] ginsenoside T4 3} BHEFE HPLCE 0|
S5l 2436 A= Table 13 ZTh ginsenoside 2 RS,
R, RL, RLS £2 2 A UERACLE E4RZFE A ER/SIA
UEh}= ginsenosideZ 47! Rg39 AL Ro| 1.801 mg/g, RL
5.751 mg/g, RS 3.316 mg/g, RLS 3.259 mg/g ©F RLO| 7}&F &
A UERSTE 2320 ginsenoside HolA= ZE FEE0]
Z¥7y 12174 mg/g, 5.865 mg/g, 1550 mg/g,
5560 mg/g= 7HAt =H UERGI, I ©HE0
ginsenoside Rbl O F LIERG QL RLO AL ginsenoside Re
Hr} ginsenoside Rg39l gl2o] &2 208 UERKITH

0

ginsenoside Re7} 2

| ginsenoside R,

2. SOD FAEY
SHUEREES0] e 5T SOD SABHES 53T

A Fig 13} 2ot B8 AlE7F 8%
A A2 VERNSIOL GEtHZE ] BHT vl 240)
G LERt O 2EETIE RY SODFAREY0] 718wl
RLSY] RAREM0] 71E =2 ASE LERITE 10 mg/nt STol
A= BHTE A Q8 7 Z‘%%{ ofle] F9H %jolE VERAA]

nf SEolAE R 034%, RL 9.32%,
FubeRG RLSE] &dol 7Ha A

OIEMOF 2ol &0}

010lO1) LIS =10

ng/
RS 10.31%, RLS 16.76% 2 Z}2)

UERAT

Table 1. Composition of ginsenosides of fermented red ginseng

extracts(mg/g)

R RL RS RLS

Ro1 9979326 4407x003 13331512 41212059
Ro2 51510050 3839019  7256065" 3888012
Re 11281£368 52004026 15499+521  5305+063
Rd 7338+137°  4351=013%  8757£164° 36304049
Rh? 0000£000  CO04£000 00032000 0002000
Re 10174£386  5865:037 15504521 5562110
Rt 1004401 0815:000°  1607£018°  0.74520.12°
Rg? DBWE0ORE 419720027 46942031°  299+0.08°
Rg3 1801£012°  5751£082°  3316£000°  3259+020°
Rni 0129500 0305£006° 03382003 0284006

Al values are Weamot Means with  different superscrots witrin a column are

significart

different a
ginseng extracts: RL: red ginseng exracts
red ginseng extracts

fermenied with L. plantarum and S cerevisiae

S0D like activity (%)

130

110

90

70

50

30

10

-10

1 m3a/ml
m 10 ma/ml

R

RL RS

RLS

t p(C0h by Duncan's multiole range test. R 101 ‘ermented red
fermentea with Laciobacilus plantarum. 38
fermented with Saccharomyces cerevisiae RLS: red ginseng extracts

BHT

Fig. 1. SOD-like activity of fermented red ginseng extracts. R: non
fermented red ginseng extracts: RL: red grseng exiracls fermented with
Lactobaciiius plantarum. RS - red ginseng exracts fermened with Saccharomyces
cerevisiae BLS: red ginseng extracts fermented wih L, plantarum and S cerevisiae
BHT : outylated hydroxy toluene (synthetic phenolic antioxidant) was be a positive
conirol. Ali values are means=S.E. Means with different superscripts wihin a given
colurr: are significant at 0¢0.05 by Duncan's multiple range st

3. a-glucosidase A BNEY
sxalg RE&EBol ) a-glucosidaseX A& & A8 &
HABHA QL acarbose®t HIN, ZEBIACH I Z3s Fig. 29
zZek 50 pg/ml sENA QTR Q] acarboser= 44.53%, R
30.22%, RL 43.93%, RS 49.42%, RLS 55.39% %2 L}EL} RO| 7HEH
A LERG O RLE acarbose®}t E¢r & 02 RS RLSE=
acarbose HTHE E40] 7 UEITH 4 228 SolAl= RLS
o] gio] 7ha #A LERITE
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R} MBE - 02

BN B0 ABEEO) ABENY, Aol

. piy

aad

4 4 2]o]
&9 Hak= Table 29} Zth 25719 AE E71FS NCTo

= 483 g/dayE A F0] Z7I5H ¥ DCFE -1.93 g/day® 7+
&%t ASE Uehdon PCF2 0.05 g/day, R -045 g/day,
RL7* -1.00 g/day, RS 0.04 g/day, RLST 0.30 g/dayO.& 77}
LERLE DCZY AIEZE0) 718 =4 LEkt L, RSEH RLST
9 % NCt PC} &4 AEol 718 ACE LERdT A
O] FE2 NCZo] 20.19 g/day, DC 2346 g/day, PCT 21.06
g/day, Ri- 24.37 g/day, RLT 25.22 g/day, RSZ 25.67 g/day,
RLST 1942 g/dayQ = 742 LERY RLSTS] AlolddZ|Eko] 7}
A LRI R, RL, RS2 DC BT} A UERITE 2]0]
F20) A= DCEO] -857%F Aol Rkl High AISTA
7 B AR VERESL} PCTO] 051%, RT -1.84%, RL*
-4.03%, RS 0.38%, RLST 321% 2 ZH2 UeR) AEE717} Lb
Bl RST3} RISTY A]0]F80] HA] &% T Sofl4] RLS
T2 PCZHEL} 401 g &0] ASE LJERTE

40
30

0

o-glucosidase inhibitory activity (%)

10

[

acarbose R RL RS
Fig. 2. a-glucosidase inhibitory activities of fermented red ginseng
extract. Measured concentration was 50 ug/ml, acarbose was be a positive
control. R: non fermented red ginseng extracts; RL: red ginseng extracts fermented

RLS

with  Lactobacillus  plantarumr, RS : red ginseng extracts fermented with
Saccharomyoces cerevisiae: RLS: red ginseng extracts fermented with £. plantarum
and S cerevisiae. All values are meanszSE. Means with different superscripts
within & given column are significant at p<0.05 by Duncan's multiple range test.

Table 2. Effects of fermented red ginseng extracts on body weight
gain, food intake and food efficiency ratio in rats

Group  Body weight gain g/day) Food intake (g/day) FER (%)

" ONC 483+037° 20,19+0.64° 2383+1.06°
DC 193064 2346+1,60° -B57£286°

PC 0.05+085° 21.06140% 0512393

R -0452087° 24370707 -184+360°

RL -100£0.75° 252040 87 -4,03£300°

RS 0.040.70° 25.68+1.18° 038+2.72°
ALS 0.30£1.87° 19.404163° 321:9.76°

All values are mean+SE Alphabet: Different superscripts indicate significant diference
by Duncan's multiple range test{p(005). FER(Food efficiency ratio) = (oody weight
gain/food intake)x100 Abbreviated words of experimental groups are same as table 1.

5. &71779 ¥g}

7 2o AV1EA HEke AE 100 gg FAZ shlslod U
ERHA2M Table 334 Zrh. 74 A& 9 180 2AHE ZE 4
S0l NCZHTh #7) UERR 2™ 7 BAlo] glojAlE DCEo)
460 g/100 g body weightZ 712 =11, PCT*0| 3.68 g/100 g
body weight= R 4.34 g/100 g body weight, RLT 4.01 g/100

o R

4

e &8s - ol - Y4

g body weight, RS 4.33 g/100 g body weight, RLST 4.14
g/100 g body weightol]l 818} A UEhTY 21213 1819 2
Aol Qo= NCEE AA}F UHAIZ 7H] {OE Ao
(p<0.05)= VIEWAA] QL

LS AA-T

Table 3. Effects of fermented red ginseng extracts on organ weight
in rats (g/100 g body weight)

Liver Kidney Testis

NG 3.050.10° 069001 0.88+0.04°
DC 4,60£0.25° 1.29+0,09° 149£0.08°
PC 368+0,19% 1.05£0.06° 126£0.10°

R 4344025 1.18+0.08° 1.33£0,07°
RL 401£0,16% 11920.04° 137£0.06°
RS 433£0,13% 112 +004° 1.23£0.07°
RLS 414034 1.04£0.17° 1.35£0,16°

Al values are meanSE. Alphabet: Different superscripts indicate significant difference
by Duncan's multiple range test(p(0.05). Abbreviated words of experimental groups are
same as table 1.

acarbose £0{7Q] PCToll dish BiAl= 108) =A
8 ols ¢EsiAl &2 R gy

S @A LERG O gEst AIEE &
Z0] 71 =7 VERGCH 2 S deh 18 A LETE @
g5t Aol JAAME RLSTO] N&EEHOE o] HolR)E
AErg YERIRICE

oo =

gk

g & 8
gk

N
8

Blood glucose level (mg/dli)
= @
8 8

o

-2 1 4 7 10 13 day
—8—NC —#-DC —-PC ——R ——RL—+4—RS —4—RLS

Fig. 3. Effects of fermented red ginseng extracts on blood glucose
levels in rats. non fasted blood glucose levels were measured blood sample
collected from the tail vein with blood glucose test meter every 3 days on a fixed
time. NC; normal control group; DC: diabetes control group: PC: positive control
group treated with acarbose; R: non fermented red ginseng extracts; RL: red
ginseng extracts fermented with Lactobacilius plantarum: RS : red ginseng exiracts

fermented with Saccharomyces cerevisiae RLS: red ginseng extracts fermented with
L. plantarum and S cerevisiae. All values are meansS.E,

T+ Table 4
62.00 mg/de,
0 mg/d¢ RLT

L
M
v
>
i
Ml
i
o
bt
V4
(@]
HJ OH'

[}

44.33 mg/d¢, PCE 59.50 mg/di, RT 43.
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33.00 mg/de, RST 45.50 mg/ df, RLST* 54.25 mg/ L2 zhz} 11
ERG . 4 AR NCF 5140 mg/ db, DCH 45.33 ng/ di, PCT
39.17 mg/d?, Ra* 64.75 mg/ d? RLT* 31.33 mg/d¢, RS 36.00 mg/
de, RS 40.25 mg/ diE 242} LIEkith HDL SHAHEY &
2 NCF 20.20 mg/dl, DCT 16.17 mg/de, PCF* 21.83 mg/dl, R
T 1550 mg/d¢ RLT: 12.67 mg/dl, RST 17.75 mg/dl, RLST
17.00 mg/ de % LIERITE. o] AME EUZ A& EME R %
Al &= NC 2.04, DCT* 1.80, PCT* 1.71, R 1.84 RLZ 1.61, RS
T 1.56, RLST 2128 UERG O™ AR 981X 401 CRF:= 2+
Z} NC+ 3.04, DCZ 2.80, PC 2.70, R 2.84, RL 2.61, RSF
256, RLS 31328 UERGT)

Table 4. Effects of fermented red ginseng extracts on serum lipid
level (mgfdf)
Total cholesterol  Triglyceride HDL cholesterol Al CRF

NC  620086.10°  5140£907° 2020£136°  2042011% 304+011%
DC  A433+696™  4533%560%°  16.74279%  180£0137%° 280£013°°
PC  5050£778°  3917+404%  2183#240° {71013 270013
R 4300£878"  6475+1501° 1550£357°  1.84+014° 08440142
AL 33004602°  31.33#5468°  1267+23F 1612004 261+004%
RS 4550+5287"  3600£924°  17.75¥186°  156+010° 2560107

RLS 54251020  4025¢746° 17004208  210£021° 313£021°

All values are meantSE. Alphabet: Different superscripts i1 the table indicate significant
difference by Duncan's multiple range test(p(0.05). Abbreviated words of experimental

groups are same as table 1. AllAtherogenic index) = {otal cholestero-HDL
cholesterol)/HD. cholesterol CRF(cardiac disease risk factor) = total cholesterol/HDL
cholesterol

Table 5. Effects of fermented red ginseng extracts on serum AST,
ALT, creatinine and BUN activities in rats

AST ALT Creatinine BUN

(J/0) (Iu/L) (mg/dl) (mg/dl)
NG 122201993 28.00x2.93 052002 8740 96°
DC 275.0086.08 75.33£22.06 057+003 24.053.20°
PC 194178203 88504295 0.60+0.02 16372207

R 159.00+37.59 5750+11.05 057002 16824063

RL 1390022779 51671369 057£003 16.37£280%
RS 1285041491 46.00£6.10 060+0.08 1705+138%
RLS 109.00£9.60 4375%6.75 057002 17,9545 19°°

All values are meantSE. Alpnabet Different superscripts 10 the table indicate significant
difference by Duncan's multiple range test(p(005). Abbrevia'ed words of experimental
Jroups are same as fable 1.

8. ‘53;._378 % metabolic variables®] W3}

Aol thAl A& BHES 55 Table 59} 2Tk 71 715
9 XL,_Q_] ASTE NCZo| 12220 1U/L, DC 275.00 IU/L, PC
o 19417 TU/L, RF 159.00 IU/L, RLF 139.00 IU/L, RS
12850 TU/L, RLST* 109.50 IU/LO T B i Z£7¢) DCT0] 7}
& =A LERGI RLSTO] 7V A UERITE 2EERAT
SollME RE0] 71a =4 UERESL RETiR T PCEo] 1]
M E A UERGI 71E w2 RLSTEY 9 FatRzel
NCZEr} @A LIERGT) ALTQl AL NCT0) 28.00 IU/L, DC
o 75.33 TU/L, PCE 8850 IU/L, R 5750 IU/L, RLT 51.67
IU/L, RS 46.00 IU/L, RLSTE 43.75 IU/LO Z SRR 701 PC
0l 7HeE =A UERG I AT ERTC NCZo] 7H WA Lig}
W FEESFAT SolliE ASTS SU6HA RLSTO] 7HE

Al, R0l 71a #A4) el er R 2% g2l DCT
oLt ARl PCEo] HIBH A VIERATE 0:16 creatinine
= 7t ‘E 710l FOlEQ) Ajojrt LERIA] giRtaL, BUNS A2
4 mg/di, DCT* 24.05 mg/de, PC+ 1637 mg/dd, R
16.82 mg/dﬁ RLT* 16.37 mg/dd, RST* 17.95 mg/di, RLST 17.95
mg/ U= FEEFOTO] NG EHoe &4 UERL2LE DCt
Ol @Ml 2EET 719 FaA Alole UERIA] 24T

2
=l
ginsenoside 3lafE EAIGI &Fol] WE ginsenoside &}
THol ©srt )=AE HPLCE o184l B4sielen 1L A3
SEE olEdt LES RSY] o] Tt A VBRI L thE

ol WEE 3Al 932 RolA =A Lkt 2™ RLY} RLSE 4R E
F ool wlel L gho] W2 ALE LiEkith ojgiel 23
ginsencside®] ZZA] GBI TI0] 81 BAM k=
Sung 79 A7 AT B Z0) 2 1) AF WEE ol Wiy
£ YISHELE ginsenodise®] FE0] E0loi7] 2L AL
T AE9r] E8UolEEE TN Yeil Rb2%} Re, Rh19)]
AP0 5YS ATOE RIS B4l0l B/ HJEO
Bl

I Qo YR ginsenoside Rg324)9] AL

N
N
P

g3 2rast RLoJ 71E =4, 1 thsol Rse)
RLSE 737} VIERGOm W shA] 922 RO ghato] 7ha »FA L
ERSCEN gta o] 1L g =Y ¢ g ASE Holr
g BollMs SARFE o188 UV AU ACE AEH
Ch Rg2e F4ht 52 G519 o= Wgrt 1L g 2ole A
OF VERGI EEWE Aldle 11 @] WEskA &2 A3
A7 VAL g8 AR LERATE ginsenosided] 4ol 217
Al ginsenoside Re”} 718 =4 UERG D, 1 thE0] Re, Rbl

EOE VERITE SOD fAk g & 1Szl BHTE &
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