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Antioxidant and Hepatoprotective Effects of Hydroponic—cultured Ginseng Folium by fermentation

Ah Reum Lee#, Jae Ho Park

Department of Medicinal Plant Science, Jungwon University, Goesan, 367—805, Korea

ABSTRACT

Objectives : Positive effects of Ginseng has great research attentions such as anticancer, anti—diabetic, anti—
aging, liver, immune function, CNS, etc. In this study, we investigated Hydroponic—cultured Ginseng Folium
fermented by Bacillus subtilis to establish fermentation conditions for enhancing functionality,

Methods : Ginseng Folium were cultivated hydroponic—cultured and were extracted with methanol, We inoculate
Bacillus subtilis for fermentation by adding to 0%, 3% and 5% sugar respectively and checked antioxidant
activities, total phenolic content and total saponin content in 2 days intervals during 11 days. The antioxidant
activities were studied by the 1,1—diphenyl—2—picryl hydrazyl(DPPH) radical, 2, 2'—Azino—bis(83—ethylbenzothiazoline—6
sulfonic acid) diammonium salt(ABTS) radical scavenging assay and Reducing power assay. We analyzed the
Total phenol content, crude saponin content and ginsenoside content, Moreever, Hepatoprotective effects by
Glutamic oxaloacetic transaminase(GOT) and Glutamic pyruvic transaminase(GPT) in Sprague—Dawley rat.
Results The results of DPPH and ABTS were 66.89% and 96,72%, respectively. The reducing power was
resulted in optical density of 0.7312 with 3% sugar after 9 days of fermentation, and the concentration at 200
ug/ml, Total phenol content was 36.92mg/g with 3% sugar after 9 days of fermentation, in which crude saponin
content wasn't changed, and ginsenoside content such as Rg3, Re and Rb was increased. Activities of GOT and
GPT concentration were decreased in rat,

Conclusions : This study suggests that hydroponic—cultured Ginseng Folium fermented by Bacillus subtilis in 9
days showed significant efficacy of hepato—protection as well as antioxidant compared to the others, In

addition, it shows not only improved value but also utilized hydroponic—cultured Ginseng Folium by fermentation,
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gase] gt A7t A=EH A Qo 8o g2 A
< 7HA =tk AZE YL saponin FEF H]mOA AZE
2R} o5l &E7|Rc) 98] o]} o1 ginsenoside®
AZE T3 fARITE ARSIk AZ 49 77 AE
A AzgE o,

TEo] Az -8t ¥k opuzt Ajuiby Eg ook
SHA AFEL e Aotk B3] =7 Aul AZES A
9 It 7R A Aol o] MR AZEX A
ZAS dast Br|gEY 3FE 28T 9oy &,
T 9 £ 8 5 ASEHE 2do] folstn, YEL EY
Sof ot Waj ule] Azt S Aol Yok SAA =
ERA ol et G AT 5T 9 ST 9, &
29 ASo g FEFH BE WA WAE 2 E
Fal] @ Az e AxAE 23 e de] §
= ZA SAE AL E-> TAgle]l Azt 7hsstd EF
e oHE] oF 10%9] EvteRE Auirt 7hssithe A, HE
Aol A9 girte AdEo] U,

Y ABT7HTY 52 AEHoE 3835 RS 2Esy
ERGES ASte 7Ie=0] Al=EH ok Zigeld B3t
o 22 E9F AYE AY 4olu 54F ATt g
JE-S sk W, Aoy A8 FE0E &
e e, 2Auoke Bat AR2A vy So] Yo,
71e F #HA TYAY sk I g daAe
Y A7 584E 34 A E HE F9 SR
Bojghs 54 59 4 E9i9 715S 283t 7s
AEASHER(bioconversion E= biotransformation)
2 EJFES ATt A2 A2y AAE

U= A7 EE I HAVIEEA S
FHL Yo, wE7)ES olgF ABL Ao}
F uES ZEbpo|eEAR FFE ¢ = AR

9] ginsenoside?] T2 £3}|5}9] ginsenoside
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1. A&

2 Ao ARE ARE (FFEitsdTArEAA A
o A AZE Fuiste] AR A ARE AlF
g ohy AR AEHEE ReEjste EAxS H 24
9t AmE ARSI ZF AE A AZY 1g&
100% MeOH 15 mLell JA|3 ¥, 2Z0E 7l5te] &5t
FEGE B4 2 EHSHS % ARE ARSI

2. %8 vPE AE 9 38 23 g9

1) Ag 35 L BF M

2 a7 AgaTel ol AN AAUS HHEIY
A& 4%(Aspergillus oryzae, Lactobacillus plantarum,
Bacillus subtilis, Monascus purpureus)®] #+52Z€ 1x}
ey HaikEe) et 43 FelstEr 248 g g
Aol & PBacillus subtilis 455 AdstAth. B dtolA
= AW Bacillus subtilis 2| & dazAS 2Hsl7] 3l

a2 T o] T e 84S BT

B A A% 9 BUw B 12 HlgE 2
T F G RO 3% 50 Gkl 30CAN dpEz
A W AR NS Fole] HAe] wazag

il

2

1) DPPH 2iCizt A74EH

DPPHE ©]8& Ax F0]%-S Bondet” #g Fasltod
ZA3t9tt, DPPH solution2 300 uM 1,1—diphenyl—
2—-picryl hydrazyl(DPPH)E 515 nmojA &FZ= ko] 1.0
o] E|=E Ethanol& o|-&ste] 34 Fujsigict, Zt =9
=25 40 o] DPPH solution 760 WS H715F & 208
7+ 37ColA HF2A]AH  UV/Visible spectrophotometer
(Human Cop, Xma—3000PC)& ©]&3ta 515 nmollA &%

E SAstath. AEAT Y 93 2AGHES DMSO A
27}t vlwste] AAetH, FEEY 2AGEE e 4
o2 %5 F3A

M%) = {1552 /Il E8/FEE R E85)) X 100

2) ABTS 2iC|Z A7{Ey

ABTS )zt &7 B4 5L Van den Berg® 59| W
HE Faste] FAsHh ABTS solution2 7mM 3—
ethylbenzthiazoline—6—sulfonic acid(2,2'azino—bis)®} 2.45
mM potassium persulfateE Z§5te] 24A17H5<F ABTS+ -
< FHANZ & SFFE o83t 734 nmollA FEE FLol
0.70] A 3Hst4tt, Z+ = FE2E 40w ABTS
solutiong 760 ue® Z¥z¢ 7Kgt § 20&3F 37ToA ¥hE
A)Z1 & UV/Visible spectrophotometer(Human Cop, Xma
—3000PC)& o83ty 734 nmollA EF=E SH3sI3Th Al
B2Ago gt AALYES DMSO A thz¢t Hlaste]
ALbetal, FE2EY] 2ATHL s 2oE %E 3k

2% = {1552 T/l E8/FEE WY E85)) X 100

3) =

UYL Oyaizu™ o PHS Fudle] At 4 5
=¥ 22N 100 wloll 0.2 M Potassium Phosphate buffer
(pH 6.6) 250 w3 1% Potassium Hexacyanoferrate(II)
250 W& TREE F, 50TAA 2087 ¥SA & IER
YZFst & trichloroacetic acid(TCA) 250 WS 715ttt
9] BRSNS 2000 gol Al 587 A Ealste] Al 400 w
o 74 200wt 0.1% ferric chloride 16 utE 7kt



Tao] ofgt

E&3%t &, UV/Visible spectrophotometer(Human Cop,
Xma—3000PC)& ©lg3dte] 700 nmeld EFF=S 37453
o S8 ol F2F dYEo] A3t A= Hridnh

A

d 3E TS Folin—denis™ oz w3
Fotct, ZF FEELS WEE] 10mg/ml TE2 53 AR
1 mee}t FolinAlefF 1 mE EFste] A4 387F FA|e
5, 10% NaCOs&d 1 milE 33t & ALofA 147 A
2% & 700 mollA FHEE S F HE gHE9
o838t Y J_"/ﬂ—%- ZAE} AL gallic
ghakstet,

FFL gallic acidZS
acido] gk Z=Fe

A w% AHEEAS] £33 FRAREAY w2t
1g& 2E3IHERS 30 n(o
?];EI'O}ME}_ Water bathg- ] 5‘}0“] 85CAA 1XZFESE F
Z3le 22+¢ 33 WhEele] 2EUS BE P & duR
715 o]g3dta] 3200 rpm oA 10E7F YAESIG AMs
ofg ol Zjrle] Hsle] 22 30 mE Hrlsted ﬂt} =
6AIZFESH HAElE . BES AASL SEIRELES 8
0TolM AeSsta oEl2 30 mE P 46ColA 3087t
st B 74_1_2‘:'9- ol &3] 1057T oA 2087 AZEH
Hhliste] BAS ZAste] RALEUS ok AXEAT)

o

o

6) TIMILcAO|= Sl 2A]

7 AEE FEE 1wE st SFF 1wwE 71e H
Sep—Pako & HA 25}t HA| Sep—Pak Plus Cis cartridge
o] 3m(e] MeOHZ AA3] §&AA conditioning il th
Al 3mle FF42 22} conditioningAlF T, &1 A]Eﬁ“
% cartrldgeoﬂ loading 3t 10 mle] ZFH42 A3 F
. 9| cartridge®] 2 m¢e] MeOH=Z gmsen051de
=2 %%’\]ﬁ‘:}. A5 HuE amz ZEI T ARHES
0.45 un membrane filter2 o3}ste] HPLC BEAL AE2
Abgstgnt, Aol AREE EEEL ginsenoside Rgl, Re,
Rf. Rbl, RC. Rb2. Rd, F2& AR&3l9:, HPLC BAHL

thew e 270 Sfakel R
Instrument Agilent 1260 system, USA
Column 4.6 x 250mm 5um Eclipse plus Cig
Detector Diode Array Datector
Wavelength 203 nm
Temperature 40C
A : Water, B : Acetonatrile (ACN)
Time(min) Water(%) ACN(%)
0 95 5
4,00 95 )
9.00 89 11
19.00 87 13
26.00 79 21
Mobile phase 28.00 72 28
32.00 72 28
341.00 68 32
40,00 55 45
42.00 45 55
50.00 45 55
55.00 95 5
62,00 95 5
Flow 0.8 mL/min
Injection volumn 10 wl

S QA Qo) GAeE A 7 WE A 103

7) GOT.GPT &M =X

(1) H8sE 9 M

22 AT 57 | A 150g Wel9] 848 Sprague—Dawley
ratg gl ePGA(FE, SAHEREH TUHY FEAS
chambero| A 433t RALE 22 £ 2C, §% 50 + 5%,
ot 12417k light/darkeycle) 22 4FA7F HSA7l & AF
fatgon, Agate 3t FAE(EAE), dRHEEE
T A2, AR BAZRIR + LIZE A2 YRk A
ol oA AR AHE d3 vEE £ e fEEE 59
UFEY] F= W] FAL wiAIS] s 18X 3 E4
AlReH ojnf B2 Agk §lo] I35t 4 A ANE=
500 mg/kg¥ ¢FE T 30% A Fo ot ¢FE&2
4078 4L 5ml/kg¥ BAFFEASIHT AL AR FY
1IAZE o= ] AW PE stgen 4X]7F Folli= diethyl
ether utFsty EX HFHAE wet AEste EF dieBe
28E At

(2 88 &

Glutamic oxaloacetic transaminase(GOT), glutamicpyruvic
transaminase(GPT)9] EA=E Zt 7|23 G408 o]&
3t Aol oF A|RE assay kit(Asan Pharmaceutical,
Seoul, Korea)2 ZA3}%t}

7t 715 X|E SA &M =X

4. TAH &4

= A Zi= 39 ol sdtglen, FAELLE 7
AR BT FFAERE AARIEIL, PC0.05 FEAA
Duncan t=74A%Y (duncan's multiple range test)E ©|
|3ato] 7+ A¥Y F94E At

2 3

1, gH4kst g4

B subtilis dF2 HRH AN Az A9 FAE} &4
45 $18l DPPH, ABTS gtz 2AEA 2|1 83
G A7bel et wlm EAstel ket

B subtilis 432 28E A AZE 9] DPPH =t
Z 2AGHE 54T A (Table 1), ZF AR YaEUFT}
Zojd45 DPPH 4A 4o £8ton, &3] ¢a 9¢ A
o 119 A dad A AZ ¥ DPPH oz 44
Aol 71 Sttt AR = 200 wg/meolA 9Y
66.85%, 119 66.89%0] 47 BAE Yehygleh,

|°o

Table 1. DPPH radical scavenging activity (%) of Hydroponic—
cultured Ginseng Folium fermented by Bacillus subtilis.

Fermentation period (days)
3 5 7 9 11
0% sugar 30,98+0.1a 32.45%0.2b 34.68+0.2c 40.25%0.3c 49.39+0.4c 49,2+0.4c
3% sugar 30,98+0.2a 33.25%0.3a 38.16+0.5a 46,59+0.7a 66,85+£0.9a 66.89+0.9a
5% sugar 30,98+0.1a 33.09+0.2ab 36.24+0.3b 42.86+0.3b 58.07£0.4b 59.88+0.4b

Treatment

*Bach value is expressed as mean + SD(n=3). Values followed by the
same letter are not significantly different (p<0.05). all SD values
were rounded off the numbers to two decimal places,
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ABTS @]z £7842(Table 2) W& 044 90.31%
2 52 @S Bolon, dadsrt ARt mEr 240
T7HtAH. 2E 9Y A 3% T H7F EE 20 vl
B2 Be BIen, 200 ug/me] sE=NAM 96.72%22 7}
B we a7 4L =Y

Table 2. ABTS radical scavenging activity (%) of Hydroponic—
cultured Ginseng Folium fermented by Bacillus subtilis.

Fermentation period (days)
3 5 7 9 11

Treatment
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3. 2AEY FF B4

B subtilis2 HEE $AA N Az Jo RAREY RS
B3 A3K(Table 5), W& AI7ke] Aatol weh zAMEY 3
ol sk YERUA] ekt

Table 5. Total saponin content of Hydroponic—cultured Ginseng
Folium fermented by Bacillus subtilis.

Fermentation period (days)

Treatment
3 5 7 9 11

0% sugar  197.5240.2a  197.3540.2a 197.48+0,2a 197.44%0.2a 197.1240,2b 197.8240.2a"

0% sugar 90.3140.2a 91.55+0.3a 92.24+0.3ab 92.61%0.3b 93.28+0,3b 93.17+0.3b"

3% sugar 90,31+0.4a 91,64+0,5a 93,55+0,5a 95.22+0.5a 96,72%0,5a 94.69+0,5a

5% sugar 90.31+0,5a 90,66+0.6a 91,85+0.6b 92.82+0,6b 93.35+0,7b 93,45+0,7ab

*Each value is expressed as mean + SD(n=3), Values followed by the
same letter are not significantly different (»<0.05). all SD values
were rounded off the numbers to two decimal places.

B subtilis 32 4aE =AY Az Ao szl H
7= 700 nmollA YEhiE 0.0 e Hlwslgch T3=
7t 7k A we Sego] Fkete ZoR, wads
o] Azt wet FF=7F SUHIEeH 200 ug/mu o
A dta 9d A 3% T A7F 2ANNA 0.73129] Fgro=
=2 ZXL BHH(Table 3).

Table 3. Reducing Power O.D in 700nm of Hydroponic—cultured
Ginseng Folium fermented by Bacillus subtils.

Fermentation period (days)

Treatment
0 3 5 7 9 11

0% sugar  0,3038+0,001a 0.3142:£0,001b 0,3698£0,002c 0,4233+0,003b 0.5012:£0,003b 0.5789+0,004b

3% sugar  0,3038+0.001a 0,3429+0,001a 0,4782+0,002b 0.5972+0,004a 0,73120,005a 0,7304+£0,005a

5% sugar  0,303820,001a 0,3449+0,001a 0,4892:+0,002a 0,5892+0,004a 0,7219+0,005a 0,7221£0,005a

* Fach value is expressed as mean + SD(n=3). Values followed by the
same letter are not significantly different (p<0.05). all SD values
were rounded off the numbers to four decimal places,

2. ¥ 9= IFE T=F 24

G

B subtilis 52 HEE =AM A% Q9] H=A 3
2o £ 3eFe uv|w B3 AINTable 4), Bad<4o] ulat
Y& 9}%——] 0] S7htReH 3% & H7E Aol
A 2 g B 2a 9d A 3‘7 % xc‘-‘ 7k 249
Al 36.92mg/glE 7MY B2 WS EAdH ¥ de
L =¥ 3]A3 Tannic acid?] FFI d% o s

AR

Table 4. Total phenolic compounds content of Hydroponic—cultured
Ginseng Folium fermented by Bacillus subtilis.

Fermentation period (days)
0 3 5 7 9 11

Treatment

0% sugar 32,33+0.1a 32.42+0.2a 32.87+0.2 33.1%0.2b 33.12+0.2 33.24%0.2"

3% sugar 32,33+0,1a 32,57+0.1a 33,92+0.1a 34.87+0.1a 35.88+0,1a 35.61£0,1a

5% sugar 32.33+0.2a 32,68+0,1a 34.02+0.1b 34.88+0.1a 35.67+0,1a 35.68%0,1a

* Fach value is expressed as mean + SD(n=3). Values followed by the
same letter are not significantly different (»<0.05). all SD values
were rounded off the numbers to two decimal places,

3% sugar  197,52£0,4a 197.43+04a 197.24£04a 198,12+0,4a 19821+04a 197,97+0.4a

5% sugar  197.52%0,4a  197.32+0.4a 197.36+0.4a 197.46+0.4a 197.29+0.4ab 197,59+0.4a

*Rach value is expressed as mean + SD(n=3)., Values followed by the
same letter are not significantly different (»<0.05). all SD values
were rounded off the numbers to two decimal places.

4, Ginsenoside 3=F 24

Bsubtilis2 TEE FAAN AZ d9 A4, & Jvt
279 £ ginsenoside &S £V ) ot 87
A9 standardE ©]&3te] FHFES EASIHH. Fig. 12
a3 AN AZEY FE2EQ ginsenoside 4 HPLC
chromatogram® 2, ©] 87}%9] ginsenoside & Rd2] =
(3.149 mg/g)°] 7% =A HElsitt

Fig. 1. HPLC chromatogram of Ginsenoside, which the pre—fermentation
of Hydroponic—cultured Ginseng Folium, (1:Rg 1, 2:Re, 3:Ri
4:Rb1, 5:Rb2, 6:Rd, 7:F2, 8:Rg3)

AY7| B subtilis2 &

o] QAR 9Y Aol =2 HEFA
Wl AZ Jo=RE FE3 A
ginsenoside TS A4 v ¥ tHTable 6). B subtilis
+FE Hast LA AZE o FEE9] ginsenoside FF
o 249 8% BE wE Mol Ha %E T FlelE Ao
2 Ueyt 9 3JA7F 2AUEEs 571 viE & 37y
ginsenoside EFo] E¢tow, & F7F 5% Hls 3% T
7h Agdo] tha w2 AR yeigth(Fig, 2).

Table 6. Ginsenoside content of Hydroponic—cultured Ginseng
Folium fermented by Bacillus subtilis in 9 days.

(mg/g)
No  Ginsenoside Pre—fermentation Added to suger
0% 3% 5%

1 Rgl 0.148 0.205 0.258 0.213
2 Re 0.327 0.458 0.732 0.476
3 Rf 0.575 0.875 0.817 0.650
4 Rbl 0.016 0.018 0.043 0.021
5 Rb2 2.223 2.341 3.726 2.682
6 Rd 3.149 1.110 4,922 1.370
7 F2 2.845 4.351 3.661 4.812
8 Rg3 0.016 0.014 0.053 0.016

Total 9.298 9.372 14,213 10,241
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Fig. 2. HPLC chromatogram of ginsenoside, which Hydroponic—
cultured Ginseng Folium fermented by Bacillus subtilis with addition
of sugar in 9 days.

5. GOT, GPT 84 &3

3% T A7Vl 997t Bsubtilis w52 WaH 3R
i AZE ¢ FEEY MRS a3 A5 st 5 A
SIBIA# Glutamic oxaloacetic transaminase(GOT), glutamic
pyruvic transaminase(GPT)E &3}t

AFTES o]8dt TaE d, T FEAAYN AZ 4 &
=9 ¢3E HFol OE W7s WIS GOTY GPT &2
2 3Ist A3KTable 7, 8), ¢FE& Al &S AHF A
gof vlgl ¥FETS AEg 2o GOT GPT 452
A3 =4 UEtgt 28 A €2E AE 1A
AAZE B iz H)E GOTL GPT &F°] dA3] A
Uepgth E3 da A SFEEY vE HE & F£E9)
GOT¢} GPT 4&0] tha WA Yehgth

Table 7. Comparison of GOT activity of before and after fermentation
Hydroponic—cultured Ginseng Folium by Bacillus subtilis

Unit Karmen U
Elapsed time after treatment 1 hour 4 hours 1 hour 4 hours
Untreated 48.2 23.6
Control 83.7 62.4 40.1 30.5
Treatment by extract 7.4 59.6 38.4 29.3
Treatment by fermented extract 72.7 58.4 35.1 27.8

Table 8. Comparison of GPT activity of before and after fermentation
Hydroponic—cultured Ginseng Folium by Bacillus subtilis

Unit Karmen U
Elapsed time after treatment 1 hour 4 hours 1 hour 4 hours
Untreated 37.13 17.5
Control 76.2 63.2 35.9 29.7
Treatment by extract 59.6 51.1 29.3 24.0
Treatment by fermented extract 58.4 49,3 27.3 23.2

al Z}

=

2 doA HT teFstAl ol gE=HI = AN A
o] APA o]&IIAE wol7] Hall, B subtilis dFE |
foto] theket wExAo= vt AW A% Jo=H
H F 4 IE, 2R JAAolE dbEF, 3RAE)
g4 vuE T3 FHY daxdg dYsta, da 3R
Hj QI4F¢lel 7F WS &3 FFE S8 TEel o +=3AH
QS BETH 584 S HEsHAr

B, subtilis #52 UAE AN AZ d FEEY F
A3t &8 DPPHEF ABTS oz &7 502 Hlw B4}
gt DPPH #Z &AL @a 39 ARH 3% 9 37t
Ao o] Eon 9943 11Y9A 7 &2 &4
S Byt Ag29 %% 200 ug/mlolA 9Y 66.85%, 11Y
66.89%9 47 4L B, dadut vmwste] oF 2,16
Wi 24 F7H8 JERdch ABTS gtz 47452 da 59
ARH Aolg BPor 9UoA FHY B BHS ekl
200 ug/nt®] FEAA] 96,72%9) 274 B Bgom, Wi
A3t vlwste] ¢ 107819 B4 STV BT EI &
e a2 &4 Yehfigl=t, ZEd 0.308390 Hs|
s 99A 3% & H7F A¥TlA 0.73122 B2 S B2
Fom A YA 7 2 A4S Bk dE8e gt
Ao AR 4, A 59 HAY olFoly T4t 7Hs
3 BEAE0] 45 E 3 B4AE EskE A tig o
A8 53

A5 E5H EEsh= HeRF IFES ZEolgS 53
220|252 v|@AE} A7) 2722 superoxide—driven
fenton reactiondt 7S TGAIAZO] 7Yooz 293HA ol
AR e HES AAJF B subtilis +F2 HE
H 3 AZ d FE2EY £ Hesd IEY g2
F7|7te] whet 71519 a, Tannic acid EETAL S 3
ZF3 Ax, 2E 99 A 3% T F7F 2HNA 36.92mg/ge
209 Aol s} oF 2,414 F7bshec,

ABe] 2% AABHRY SN ABAEU A=A
ol=ati e v Shibata 5779 Aol sl 1 sfhy
27} B SAIHYT, PP B HEsel YUH
§. WG, FuAst L nFAY oA, 7 Ay 23
9 SAAALT G W2 D Aeds 28 wshix 2
§, FHBE FUM4E, DY, TH2r1Y ABAE, w9

Bsubtilis 52 HEH $FAN AZE o F2EY 24}
29 P2 TR dRpL SUkeke A AdEglo] walkskR] of
ook E=SE & JF AT A T H7F Hskel A
o] F9&el wskel JAER] kg,

A9 AFE Bl 9¢Y HHEV|Tre] ALY HHEI|TMOR
AAste] Bsubtilis2 WEE A AZE ¥ & Hvt
ZAo] uwZ ginsenoside S HPLCE o|g3to HAs}
Aot B2 AAT ¥m A AN AR Y FEEY
ginsenoside= Rg 1, Re, Rf, Rbl, Rb2, Rd, F2, Rg3=
o] 87}A]9] ginsenoside % Rd9] FTH(3.149 mg/g)o] 71
A Jebdth Bsubtilis ' HE 99 ¥ ginsenoside TS
Re, Rf9 3fo] EA Ueith Ree 1 &4 B3 28,
Rf= &89 a7=2 484 ot 3] 3% F H7F ool



A Rg3, Re ¥ Rbo] ¥Fo] TaHof wls| oF 3.31, 2.24
W 2,688 WFol F7HE AR Uehrh Redt QAE A
of Ol Rbt FFe U FAT BYZ Lol 9k

ol Fd ¥aE Fd Rg 1, Re, Rf, Rbl, Rb2, Rd,
F2, Rg3 B Y9 3718 meon A: o 33149
¥ FThE Uehich

Bge F2 oI s BUR g ML R
o Age BAZY Bt s, ol As) ¥F GOT
U GPTY 557t Z7RITY. AIE e 54705 0 o
Fapgoll MSHE ZejSto] 47 ALE HE EAEE Uolo

2 B2 ety GOT 2 GPTY) #3=e g
TEe 43 %01] «IEP 5*@ T Fetell 2F z2Adhof 4zk
g &) A

2o wf 537&& Bsubtz]zs 32 Had 3% 3 J7}
2 9y wav|zte g HAAYH AN AZ o FEE9 1
&4 BWs gatE 93] Sprague—Dawley rat< ] =g
UE H, & A AZ o FEEY ¥43L AR 02
Zt 71 ¥SkE GOTY GPT $#&22 3Igt A, 29 A
g)gt FExaof vs I At gz GOTe GPT
ANZO

2o W3t I
GOT %’“01]*1 —.—74?4—?—4 Karmen—HL U

*lﬂ-l z %ki 83 7, 40. 1 aez 4/\] 1] '
30.52 &I Fo FE GOT Ao FZA3] ARSI
o] Ao EF LY =4 g 3 z;qu_]-
o #a d FEE AL 1ARE B

Uehten, 53 ¥a F2E AL ¢FZE A9 dz2+
o WA A FEEO HE| ¢3E Fo ¥

72,7, 35,102 @A3| @2 gh& vEie,

GPT AN EAZELE =2+ Karmend U= 24zt
37.13, 17.562 ¥ g2 HAth dxFoies ¢2e& £
ANz 7 e 76,2, 63.2 23 4AIZke] 7 gk
35,9, 29.72 43 Eo Z3Z GPT o] 223 ArLst
gt Ha W FE2E A "99lolAM 1Az ﬁjﬂr 3
59.6, 29.32 Uehgew, 53] €A FEE AL ¢=
= A2 dx7e ga A FEE0 vE g2 —“—FO% 1
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AtE A AZ 99 BETY o] 87HA] FA&
-,—]"H Bacillus subtilis #FZ o83 &8 A ) /\ =
o REE FASEY, F O IE, 2AREd 3 A
AeAolEdE 248 B9 24 4RzAS el o
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FEEY 2Axd T2 T F7kel A glo] WE
Holz] etA|HE HPLCE 53t 8% 9] ginsenoside
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THENL, 3% T F7 AELANA P =2 F
535 2ot

1o ng
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oot e

AEZHoRE A\ZE Q9 FH9 dadFe YazxaAL 3%
9 A7} 9D Bacillus subtilis #+575 £33 997 &ay 4
AAE) AZE do= Yehgon, 1 &89 ginsenoside
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o 712 Foiet TaE Hof Bl vz APt BHS W
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