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Abstracts

In order to find out the inhibitors of acetic acid fermenttion in Korean ginseng (Panaz gin
seng C. A. Meyer), total aglycone, panaxadiol, panaxatriol, oleanclic acid and 3-sitosterol were
added to the basal medium, respectively, and a surface culture was carried out at 30C.

The results were as follows:

1. Saponins lost their activity to inhibit the acetic acid fermentation by hydrolysis.

2. Panaxadiol inhibited slightly, and the degree of inhibition was about 1/300 of that of free
saponins.

3. Panaxatriol and oleanolic acid inhibited slightly similar to total aglycone.

4. Acetic acid fermentation was stimulated at the early stage when [ -sitosterol was add-

ed to the media below the level of (,000815% . But the fermentation was inhibited when media
contained it more than that media

5. An over-oxidation of acetic acid was observed when the media contained total aglycone.
panaxadiol, panaxatriol, oleanolic acid and 3-sitosterol, respectively, while the media which con-

tained sucrose, ginseng extract, ginseng saponins was shown not to be over-oxidized.
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o ohAl EgRAche ok —wBhEY el kel Ao sl R EmEL FEY A B
ol 2|3t ethanol®] Ef{LolE cytochromes”} oxgen regulator =24 83 <%
% 3l acetone 22 RPE S EREAE ©) MiMaE EEE 7} obwl quinone o]k methylene blue
ol 2]3ted ethanol$d ME/Litth & acetone MR olstel EEEAEE Sl cytochromeRE3t
A& F: =T dehydrogenase system-& Z o2 GAl 5 7] wlEo|c}l Toluene ™ MEE
ol 2|3t ethanol ®| LS FHFESF= quinone ¢| 1t methylene blued] 213k 212 BHE 3HA
vt ghel. Tanaka ™t ethanols) acetaldehyde | Egfkell ©|2 & £ &EHRES o
kS #E4at A3 CuSO,, AgNO;, HgCl, ¥ AgCli: mbE AlskA pA#sldoY ar-
senites & [AEZHE7 A @slel Rast el gl % 4 wrsd 2ukel zto] Asisap-
onin = FEFEMIEEE AlSHAl Aastal sl whEell Aol e 182 ARSEEY total

aglycones} panaxadiol, panaxatriol,oleanolic acid @ g-sitosterol®| BAERREA o35}t

o BETstE 24 AZKS el B ERRDES RYUIA o

[e)

M¥ AL HE
1. EBMH

1) gt EH T AT Al 4T3 2 A5l Acetobacter pasteurianus & 3R
k= shelch

2) Total aglycone : $RILLIE 3 ~ 444 KA Q-2 ethanol extract (total solid :
77.02%) & °F 5] FH4ol 8T oS Shibata§ "2 FE bl whel crude s-
aponin-g X A|s}1 Sakamoto 52| wbwlol F3}ed twotal aglycone & F A 3ot =
total saponin 20g2 ethanol 300ml& 43l 5% H,SO, &8 1.20 & 6 A7-%<k i
KGR 5 2A5F3ted ethanol & BrES I FFT2 3 483ick th-3 ethyl ether®
6 Bl fhtiete] ether5& SF+2 A2t %K Na SO, L8 E 7Hebod BikT che
zhal g%l KyE ik el total aglyconed Agch

3) Panaxadiol, panaxatriol, oleanolic acid @ /sitosterol | total aglycone & 2% ¥ C-
olumn Chromatographyoll &3t 43Il = £ 4 = total aglycone & benzene
acetone®| AW (4 1 1, v/v)oll &35t silica gel column (silica gel 60, Merck, 70
~230mesh, 1.5X60cm)l fngtF hexane n} acetone?] BE#K (4 1, v/v) =+ benz-
ene3 acetone® EAWK( 4 11, v/v) 22 elutionA] 7] & 4] (elution rate : about 1ml/
min) 1 £%-°88& fraction collector (Toyo SF 200A, Japan) & 5g% fractiond t}-&
silica gel TLC-Autodetector (Thinchrograph TFG— 10, IATRON, Japan)d| 2} %
&3 Riz|& vl @3l £ aglyconed gl U He|stgict 223 panaxadiol2 ethyl
acetate 2 2 [@ FHESL U5 ek #£RT 2927 panaxatriol benzene © 2
oleanclic acid+= methanol & * 23} cl. S —sitosterol-& ks (E. Merck#l) & 74
[ I S e L
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2. EBAE

1) fEgg 2] K [ 10 Ab7 flaskell drilis™e) Hifdhis 200meE Fo] 1lkg/cm®oll A 154
il 43t vh-& (ethanol 3t acetic acidw 4T & T Aol A o) =l gkl s
BB 2] slantol A 1 W FolE HFsled 30T A 2 Izt KmksHt A EEo R
2§85k et

2) Total aglycone, panaxadiol, panaxatriol @ oleanolic acid®] & : Sakamoto—‘é—m
o] kol 3t F Al = total aglyconed| & E B S 234 3led crude saponinZ 2ltotal
aglycone &8 ¢ 23%l9c}l. 3t panaxadiol, panaxatriol ¥ oleanolic acid @a& 4L %
A ® total aglyone ¥ A g% ethanolell HagrF 2 £ 1 «0E silicagel glass rod
(“Chromarod S IATRON, Japan)ell spottingaled 2F10em # 7} 3+ (solvent; benzene:
acetone=4 . 1) TLC-autodetector {Thinchrograph TFG-10, IATRON, Japan) & &
aglycone 2| Zep= 3l FEoyph#RS A8k b3 EEE JATHAES A—HH2z 24
sted Al gEaedhg 2 HEA SR Yo wtal aglyconeFoll TfrElel Ut AL agly-
cone &2 ek Hisadch

3) Total aglycone /RINETHE : G4 “2| Table 2 o} 2-& K] Wi & MAKMmZ dhx
oAl G %2 crude total saponinZpnEsE o] AF& 3 crude total saponinf 2| 40.6%
o] A+e}Ehi= total aglycone S ethanoldll Rafshed Mackziel yRingl ¥ 14 A2 flask
ol 200m g+ SyifEhT MEE BVER 1ml 4L ymsked 30°C ol A Hemik & sl ol ek

4) Panaxadiol, panaxatriol, oleanolic acid ! /- sitosterol ¥FEint%#% | g3 total ag-
lycone #ihntis ol 4F-8-% total aglycone 2] 37.45%, 30.2%, 4.1%, 4.1%° 243+

panaxadiol, panaxatriol, oleanolic acid® [-sitosterol& % & HAbgol st to-
tal aglycone ZEinks 2l 2 --oF [v]—3b ubH o2 FAEiMIEE A 3 ot

5) Total acidity 2| @4 @ AA 10ml & F &t oo FF+E5 7Fsked 100ml.2 §har 1
% 20ml& #3led phenolphthalein® indicator & &} N/10—-NaOH 2 @ge gt oh& a-
cetic acid® Mm@ sled Fyesledch

R R EE

1. Total aglycone, panaxadiol panaxatriol, oleanolic acid2| Fit

Lee 5" Kkir&igel oF 12%9 w4S #F23ld 1% panaxadiol o} ghukg =3
g A3 RIS E S F #E %ol flol sbEmel AT 2.88mg/2g, SRILIE-S 2.85mg
/28, TFE-L 2.53mg/2gol At SRALYI B [l 294mg/2g, Kool 0.75mg/2g, E
o] 0.36mg/2g.C 8 & zo]7b vhebsrel dhgiek Lelul Lee® o whalel 43 A
2] ethanol extractE ethanol¥r-f 59 H, SO, & MK EE ethyl ether & F3E3li
NaOH & o2 wifistz] ai-goll <jupake] ) Aol &35 oleanolic acid7k NaOH
Bolol] dhfsle] fRiiE ok ob-Fa] Awduke] total aglyconeo] 4% E| 7] ool 4 FKkol
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A+ total aglycone 8-S crude total saponin —Eg& 258l oA total aglvcone
o wipEES S pimeldeh O FFMe 144 KagolA 2 saponing| fH
%488 panaxadiole] 7.4%, panaxatriclel 13,8%el3 R 33ku} vh Zeju A
2 sapogenin®| MixtE-E BHHI Aol obviw HEE H--8o| HEEmE T e}
= g E e FHo =el4 FIDd & HEl= BRE - 2elrt 3 #EieHhH S A
&3t dolal mERe =N Kpiholl f-=le] 2t & sapogenin 2| RS BH
e Lol A FERN A Beb @SR wkuksls] o Eoll BaRaglycoredl pana-
xadiol, panaxatriol, oleanolic acid®] &2 E#MHE-S A1-835)ed total aglycone &
TLC-Autodetector 2 £ & SREESIAch £, SakamotoF ™| FHikol #35l9 total
saponin 20g 2 % §-B 23], 10ge248e 13], & 33 totar aglycone 3 F A 3ted
HRRER-S 33353 crude total saponinT 9] EHEES T3 Axl 41.06% A ow =
%l total aglycone —@F&-2 ethanole] £31% & glass-Si0, rodell spotting 3}od ok
10em A 7} 3} 3L (solvent ; benzene | acetone=4 . 1) TLC - autodetector (Thinchrogr-

aph TFG-10) 2 HplE & At Fig. 17 ko= BaHe FIAHHS total aglycone

Specification: R
Instrument: Thinchrograph TFG-10, IATRON, Japan.
Detector:FID

H. flow:160ml / min.

Air flow:2500ml / min.

Scanning speed:20. 7em / min.

Shart speed:240mm / min.
Rod:glass-S10; (“Chroma rod S”)
TLC Solvents; Benzene: Acetone=4 : 1.

Sample size:20ug of total aglycone / ul

J /\J u\ A )

Fig. 1. Quantitative Thin-Layer Chromatogram of total aglycone of
Korean ginseng saponin measured by TLC-Autodetector.
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Speci fications

Instrument | Thinchrograph TFG-10, IATRON Japan

Detector : FID

H, flow: 160ml/min

Air flow 2500ml/min

Scanning speed : 20. 7em/min

Chart speed : 240mm/min

Rod : glass-Si0, (*Chroma rod S”)

TLC solvents . Benzene ; Acetone=4 .1

Sample size . Panaxadiol 3. 33ug/ul
Panaxatriol 3.33ug/ul
Oleanolic acid 3.33ug/ul

panaxatriol

panaxadiol

oleanolic acid

Fig. 2. Standard Thin-Layer chromatogram of Aglycones of Korean
ginseng saponins (ginsenosides)
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Fig. 3. Calibration curves of panaxadiol, panaxatriol and oleanolic acid.
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Z2 % HEAK aglycone®] &8-S 33 A5l E#HE A3 panaxadiol, panaxatriol ¥
olaenolic acidt ##%& 37.45%, 30.2%, 4.1%3 A2 2 Jelgrh 3w 3553 ¢
B4E sl ethanololl &8stz 2% 14248 Exdle glass- SiO, rodell spotting &+
- total aglycone 52| & MK alycone S EHEHSL F—% Hko2 Helsle Fig,
29 Fe wFEAY = E MERSASH HiE mES BEAL(bA & el g
fEALste] ol % Zeb=2H-e Fig. 33 & BEBEKRS FERsLACh

2. Total aglycone O| ErEifR&¥0| D|X|= L&

Tamiya®} Tanaka®™ % Tanaka ™ * 3= acetobacter ol 23} ethanol®| Eg{k7F CO ol
ols) pHeEs = o] FHEE Yol odled mERCtT 9l = Nakayama™e= CO 9 cy-
anide ol 2]} &= 5}4] ethanol®] Eefk~l PHE== o] &2 cytochrome oxidase | inhi-
bitorel stgdeh aFdl A® sy % mhelgre]l A# saponin (ginsenosides) -2 A% ol 7]
Zoll mEEN YA BEN Ae Asucl EHREE ST Ao WA ShA EekaH
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Fig. 4. Influence of aglycone concentrations of Korean ginseng
saponins in media on acetic acid fermention (Surface culture)

Culture temp : 30C £0.5
medi a: glucose 0.5% (g/Vv), peptone 0.2% (g/v),
glycerin 1.0% (g/v), yeast extract0.2% (g/v),
MaSQ, - 7TH, O trace, ethanol 4.0% (v/v),
acetic acid2,0%(g/v) aglycone 0.00398-1.193 %
— ® — Acidity of media containing 0% of aglycones.
— X — Acidity of media containing 0.00398% of aglycones.
- A— Acidity of media containing 0.0199% of aglycones.
— O — Acidity of media containing 0.199% of aglycones.
— 00— Acidity of media containing 1.193% of aglycones.
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Bgoll ol%r BHEMES Aslom E glycosidest M HHATFAAE ksl  HK
aglycone 52 43" 7154 0] A7l wiFoll ginsenosides 7t AR Y FlE el
saponinoj YERHE HEE ZAHI PAFERC]l AEAUE Eotr 7] #stH crude sa-
poning pnAk st d-2 total aglycone-¥ crude total saponin enksggo] A8l
saponinik 2] 40. 6%l HMsE & wbEA sAHSnOl FHmnsle KEmsgAlvidA &
RIS B KAEERE S S wabsiles Fig. 49 22 AE dslrk & EE K
(xtHAX) ¢] lag timeo] # 2241 %kelull besl A%k extract® #aE sty 0.05%#INX (to-
tal aglycone 0.00398% A 7H7) & # 44417}, 0.25% & 717 (total aglycone 0.019%) +
# 60417, 25% H 7} 7 (total aglycone0.199 %) + #J64 4| 7k, 15% 3 7} (total aglycone
1.193%) & # 704 zko] FRES Al ol eldt RS A%+ Adfextractyt sucrose
thi @ 24474 5 o lag time & HEEAIZIE ELE A2 total aglycone 0.199% #
7F - (A extract ® B 3t 15% H 717) 7} crude total saponin 0.0097% A 772k ¥
18 lag time & YEFHE= 24 saponin® [HELREE L K aglycone st ¥E22 g
5 Foll& 1 pREHEE A A4t Aoz sebEgvh

3. panaxadiol, panaxatriol, oleanolic acid % /- sitosterol O] ErE A% 80|
Ol g&

Namba "6l ¢35t A#isaponin® EMfEFM& 7txli- Rh, Rgffsl Wbl 2 g phse
M-S el = Rb, Refol vl B ogkal 9l o Kaku 5% panaxatriol glycoside ¢l
saponin Rg -& MBS 5§ A7)+ 354 panaxadiol glycoside?! saponin Rc-&= [ 9]
per sistant decrease 8 Yo Zria B gk v} vl Ao 75 o] 2l saponin
9] aglycone-g oleanolic, acid, panaxadiol®panaxatriol @ A-sitosterolo]v} oleanolic
acid 2} glycosidew A#E-¥abe] obve} vbE fitpoll 5 #H 8FAl 434 =1 528).24} pana-
xadiol %+ panaxatriole] edeJd = ¢l = glycoside = A F- ABMEBH: A 3
el deRes geAn ek VE 1F glycosidert Kol 4 ARk o= #uE
bW FE A% 9 B el ebar Mamsks glek U ksl grell 4 whal Al wpebzde]
saponino] ¥ ¥ EEEMIBEHIHIFERA S el v K3 #Esl Fol &= aglycones 7t 1 )
HIPERS Aol AbAlstE Ao @ Jebga E 1 HEEY aglycone B9 FFol ahel ERMERR
EEHIEIER ] vFE A8 odAEgls) alFol A#saponine4 Q-2 & HAaglycone &
& gAY —EBEY Yrhetd 30T ol A KEAEEEAl 7l A RSB BES ST
Azt Fig. 5~8 3 & Zel=2 ddel & AZE #HE Kros 4L pan-
axadiol & A#Z extract® MBSt 0.05% & 7H-(0.00149% 2| panaxadiol) 2| lag time
¢| 43A17F, 15% 3 717 (0. 4468 % 2] panaxadiol) & lag time°| 48472 54 panaxadiol
o] HrbEEo] = lag time | ER7F wA wgton HR HESA FeRAoeR

vhE ool 221} panaxadiol©] total aglycone Rt} [HEEE7F MY 3T saponin A
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2 A& vt 3 493k AEMEE-E el A% extract® WBE 3 saponine] el
W= BHERES £ 1/300%d] absl= pREzhE 7 A =Ink A 7k%l panaxadiol 2] Hel,

0.00149~0.4468% 2] #4824 sucrose 1.54% H7FToF R BREE [HE sclbs
A zrakgteid 0 & HolbwZel =tel PHBHEREZE 2A Zolw glvtx shdets 1 RR
EHREE Acolw Y25l s panaxatriol 3+ oleanolic acide A2 A2 E%s £
R pA#E3IY 2= total aglycone o] Ve = BHEEREE Ol Hekfs] Ewl A% extract

2 mAEstd 2 5% T8 AR AT A= total aglycone H 777k o] ZAEslAl jHE
sSefildodt 15% ATl A HLg 352 %= 224 oleanclic acidv} pana-
xatriol- panaxadiol B.vli= 75l EelEREEE S FHE S} saponinzl 28 7@ 3) fHE
= el bR] @32 total aglycone 3t ¥ H =9 pHERR L Addek E B-si-

AA
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Culture time (days)

Fig. 5. Influence of panaxadiol concentration in the media on
acid fermentation(Surface culture)
Culture temp : 30TC +0.5
Media : glucose 0.5% (g/v), pepione 0.2% (gh)
glycerin 1.0% (g/v), yeast extract0.2% (g/v)
MgSO, -7H, O trace, ethanol 4.0% (v/v)
acetic acid 2.0% (g/v) panaxadiol 0.00149% —0 .4468% (g/v)
— @ — Acidity of the media contining 0% of panaxadiol
— X — Acidity of the media containing 0.00149% of panaxadiol.
- A — Acidity of the media containing 0.00745% of panaxadiol
— O— Acidity of the media containing 0.0745% of panaxadiol
— 0 — Acidity of the media contaning 0.4468% of panaxadiol.
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tosterol % oleanolic acid & 7hefokikoll AHE-% B F—&E 78l XM <71
A g R RSl AEE & 4T Asb Adextract 0.25% A b Aol sMebshes
oleanolic acidi 3} [#]-— & (S-sitosterol 0.000815%) % 718t 7Z-9-71-2]+= lag timee| %f
MapC ek gk &y 22412 A E 2 fREmhRE Glgle s eodl el B S AR E

2 o FAs Frbsle] 3014kl o] B 4 %bke] rlE s glvf
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Fig. 6. Influence of panaxadiol concentration in the media on acetic acid
fermentation (Surface culture)

Culture temp . 30C 0.5
Media : gluco se 0.5% (g/v), peptone 0.2% (g/v)

glycerin 1.0% (g/u), yeast extract 0.2% (g/v)

Mg SO, -7H, O trace, ethanol 4.0% (v/v)

acetic acid 2.0% (g/v) panaxatriol 0—03630% (g/v)
— @ ~ Acidity of the media conining 0% of panaxatriol.
— X ~ Acidity of the media containing 0.0012% of panaxatriol
~A- Acidity of the media containing 0.006% of panaxatriol.
~ O - Acidity of the mecia containing 0.060% of panaxatriol
— 0 - Acidity of the media containing 0.360% of panaxatriol.

S efuk Rsitosterol-S Holl oIl ethanoldl] 2FZk 7h&Ado) 7] wl ol wix|Foll &
12 Al 7bell ol A EAl gl A= A

E 5= gokrlaFoll 52 B8AFASo] =] slahg sk} adebEle] S A

o)

eslo] gla 2ol A4bEe] FAel oW AL
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Fig. 7. Influence of oleanolic acid concentration in dedia on acetic acid
fermentation (Surface cuulture)

Culture temp : 30C £0.5
Media : glucose 0.5% (g/v), peptone 0. 2% (g/v)
glycerin 1.0% (g/v), veast extract 0. 2% (g/v)
MgSO¢7H,0 trace, ethanol 4.0% (g/v),
acetic acid 2.0% (g/v) oleanclic acid 0—0.0489% (g/v)
- @ — Acidity of the media containing 0% of oleanolic acid.
—x — Acidity of the media containing 0.000165% of oleanolic acid.
— A— Acidity of the media containing 0.000815% of oleanclic acid.
— O — Acidity of the media conceining 0.00815% of oleanclic acid.
— 0 — Acidity of the media containing 0.0489% of oleanclic acid

FAEA EL gl v]2 i ek AEsle] molsol RO R YaAReh LlEe & A%
B4y S-S EAPEF el Arleled KEimRE<H A4S hebde lag time 3 % e
el A\~ HEetel JeEbW AakE Table 13 2l &3 Williame ™ ZAbitel 2|7
Zare] BEALE (SRERRES Aol @A debubeln wmsha ikE e AR
ol o3t BeEESl BEELBL%ol ko] AESET koji extract”} BREESl AL 7HE
awst Zolm shedos REEOE koji extract Al glucose & Al ol AR
LB ol vebxl %
A EepolAE #i#"” 2 Fe. 3,
aponin & 7huloke] Aol Ak Eemgol LS T Blgeol Al vEbA oot

.

txew wmel grh

Bogel 4] e glis whel el Al ZlAsh A% s-
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Fig. 8. Influence of S-sitosterol concentration in media on acetic fermentation

,(Surface culture)

Culture temp : 30T £0.5 M edia : glucose 0.5% (g/v), peptone 0.2% (g/v),
glycerin 1.0% (g/v), yeart extract 0.2% (g/v),MgS0O, 7TH, 0
trace ethanol 4.0% (v/v), acetic acid 2.0% (g/v), 3~ sitosterol
0—0.0489% (g/v),

- . - A‘ci’dity of
- X -~ Acidity of
- & -  Acidity of
- 3 - Acidity of
- O - Acidity of

the
the
the
the
the

media
media
media
media
media

Table. 1“C}1anges of lag time of

the concentrations of ginseng components in media.

containing 0% of /- sitosterol.
containing 0.000165% of /- sitosterol.
containing 0.000815% of /A ~sitosterol.
containing 0.00815% of 4 —sitosterol.
containing 0.0489% of S ~sitosterol.

acetic acid fermentation according to '

(Unit . Hour)

) % conc. of ginseﬁg]
Ginseng extracts || 0  0.05 0.25 2.5 5 10 15 20
components }
Sucrose 22 36 40 48 68
Extracts 2 40 48 60 72
Saponins 22 68 118 2’["”’ vt\};::k ~ OMnfffnfr‘j{:
Total aglycones 22 44 60 64 70
Panaxadiol 22 43 45 47 48
Panaxat riol 22 48 48 65 68
Oleanclic acid 22 37 47 65 70
fB-sitosterol 22 22 22 40 48
‘: Basal medium ! glucose O.s(g/v), peptone 0.2% (g/v).

glycerin 1.0% (g/v), yeast extract 0.2% (g/v).
Mg SO,-7H, O trace, ethanol 4.0% (v/v),
acetic acid 2.0% (g/v),
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AN#2 saponin®| fnK43E#EEHy ]l total aglycone®} panaxadiol, panaxatriol, oleanolic acid
3l [-sitosterol H7tufoke] 74-S-ol= BEELB o) FelshAl Jelulvh ol: o] A
ZIR Gy Eol EeEEEE Sl Aol d3E mAIR KBRS ED ol Bkl oty e #HE =

72 RS S5 shedlel Aot A& omlate 2k

dlo

£ i)

ANZRGr o) BEEmEE vlx| v ks HESLZ] $18ked Asisaponin @l MKyER EMD
sl total aglycone (sapogenins) 3} panaxadiol, panxatriol, oleanolic acid % A-sitosterol
< FEEREE ] ondhed RmmEEEAYI HA BEEE S lag time $-% 2 5lo] REEFRAE
FEHEYE Y HERES kot ek

1. Sapogenins (total aglycone) & FErfERIEEIHAIHRE A 9 W43 3 ot

2. Panaxadiol-& saponin®| # 1/300 4 =2 4534 B:REREEES BR2Sl 41k

3. Panaxatriol 3} oleanolic acid® total aglycone®} Mi{l3tA] #%gg3t pREHE L <l
ek,

4. B-sitosterol-& 0.000815%LL F % M-S iSinsh= witiol masedrE /4 (219
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