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Studies on thz Ginseng Plants(1)*

Saponins and Sapogenins from American Ginseng Plants

Jung Yun Ky ** and E. John Stasa

Department of Pharmacognosy, College of Pharmacy, University of Minnesota,
Minneapolis, Minnesota 55455, U.S.A.

The saponins of two- and four-year-old American ginseng plants (Panaz quinquefolium L.) (Aralia-
ceae) collected in July and September were studied. American ginseng saponins (panaquilins) differ from
Korean ginseng (Panax ginseng C.A. Mryer) saponins (ginsenosides). The American ginseng sapo-
E-3, G-1, G-2, (¢) and (d).

One-dimensional thin-layer chromatography did not completely separate panaquilin mixture and

nins separated and named were panaquilins A, B, C, D, E-1, E-2,
was subject to misinterpretation. The panaquilins were more accurately separated and identified
by the two-dimensional thin-layer method established. Some differences in American ginseng sapon-
ins were dependent upon the plant age, time of collection, and part extracted. The American
ginseng sapogenin components are panaxadiol (panaquilins B and C), oleanolic acid (panaquilin
D) and panaxatriol (panaquilin G-1). The panaquilins E-1, E-2 and E-3 mixture contained both
panaxadiol and panaxatriol. The genins of panaquilins A, (c¢), (d) and G-2 were not identified. In

addition, pB-sitosterol and stigmasterol were identified from the root ether extracts.
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1. EHHE

W= * 285 (Fromm Bros., Inc.,, Hamburg,
Wisconsin 54438, U.S.ADA FY#ch. 2454 2
A58 2B A B (Panaz quinquefolium L) 4 4 &
BEAB(P. ginseng C.A. Mever)iR& 19715 7H 20~
21H, 9A 13~15H Ateldl &T RAESIA T 50°CAA

£ ZRAA BE.

2. BER

panaxatriol SEHEAT EF(HF HFEX FEEI),
SEEAERT #i¥S Th. Waener-Javrese
##2(Forschungsabteilung der Siegfried A.G., Zofingen
A.G., Switzerland)d] 44 =8 3 oleanolic acide Z.

Kaseryk##2 (Dept. of Biochemistry, University of

Warsaw, Poland)dlA £T <dddl.
Sigma Chemical Co., St. Louis, Missourie] A =8 =

panaxadiol 2

stigmasterol-&

B-sitosterol& Nutritional Biochemicals Corp., Clevel-

and, Ohio oA At

3. HHE
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MW 4R Wz Mlse g dE grx
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1g¥ ==t 10mio] &3 3te] EEipEE= 3tglo

4. M =¥ etz 320 =12 1f (Preparative
Thin-layer Chromatography)

Silica gel G} silica gel PF-254 & DeSaga#-X] (Brin-
kman Instruments Inc., Great Neck, Long Island, U.
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i a g 2 2d s K (TLC plate)
& BlESA ). slurryes 34 408 2: 1429 F
Fo o By BA% 75ml -2 95mlg 4 o] Erlenmey-
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B #Was) dasted & saponin band & ZEEA 7]

v etse 23 BHAEFGE 129 silica gelRel ¥
8t o Bl 10mlg FEAESADT). $249 deEEedd
£ tungsten lampE® AZAJ 3z BEPYWS ZUdo.

$ Az (methanol-2) k4 LR %< ohat A4
LA 2 @A ol E (3: 1) mE JEE FHEG Aol
Bz 7g HEe Ad A€ vk kmg FA—3ioh

S.ADE FRSA

5. 8 MEZH moKkA R Eel SRR

1 k&

# ALZY (methanol-2) 34gE #l e 30% 494
(4:1) BEA¥ 500mi= # 5B KEK B LA B
AHse mASHEARL. KD HE BES 50°CAA
A4 Z5AE FHESY BEE BE A2 EXK
25 100mz—~ B metd ZHASE AL 3E =
o] Feozd IKGHEHA BEsE w e BEEE
BEstysh. BES 8K s M40mlE HHE o
Fotz 2 ddE F 10mAR FHIge. o6
B BEY SF5E wE Y A5 E B8 RS I
Stz 2 9L dA & 400mlE 4E FHHESE .
=y 2 N 44 mk EWE metd —

— 194 —



Vol. 4, No.
Raz s 39

4, 1973
FHEFAT(F 8g).

2) panaxadiol, panaxatriol @ oleanolic acid®] Z3H
Aol A Bl kS EY 1.48z% ¥l 3mld] o
:silica gel column (silica gel 60g, 1.5x60cm)e] Hngd
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JEBA7IZ smlY BFHES ¥ttt TLC2 £ FEIE
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"‘1"‘] SRz WAz EELAE A EE SR ER
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B ALz ko £ 2. 582 preparative TLCE
{# A9 panaxadiol 432mg, panaxatriol 11lmg, 2.8 3
¥ oleanclic acid Tmg & &#T LI rt. H oleanolic acid
£ BERAY) 980 es vt panaquilin D (25 2
22 Fz2) 50mgE kE FiEd tkatd mKgEstd
HREE hBYE 2ot vlEHEE BELAZAS A W
10mg2] oleanolic acid (m.p. 305~310°C)E & =}.
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10mlo] FEESIAYE of Ammodld Bk ¢Fu+H(200g,
sehfd:, —B, M. Woelm, Eschwege, Germany) & 4%
& columno] fudted o®l 1z BEEAZ .
2 53 10miY HFHAES A, Fr. 20~295 &
o] £ Bsitosterold AT BEE 95% o %
150mle] #sfEatz FREAK 1554 BE= 2 =74
Yot BEY AR KELAA HHstd 2 WA
Btz BEre] T9F sintered funnel® @3t o I8
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e SHR S5 4L 82mg & At 3371] #WER psi
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3D A= By
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&Rtz gt
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AzdES SRSt 2 EEBES BN BEAE
o] JpES AEAAG. 2dz EEAEY & #H
firdl #E Azdd gRolHEN 2 HHE Jadq
WRE gt ‘ :

1)

ZRAZY T oA 29 B(EE BEEE] Wiy
2 4%, 2225 E95 2 B2 1.4%, methanol-1&
33.1%, methanol-2= 26.1%, =33 BEE 7.0%°]
At (Table D. £RWEFGT A HED HEH A7

o Hig BEfelm =3 EEAZ AR BE2 £ - £ BL —BRNLE ERREY OMd #REd Axnd-
Table I. American Ginseng Plant Extracts.
Plant Material* | Extracts(%)
Name Dry Wt.(g) I Ether Chloroform Methanol-1 Residue®* I_V;eﬁlfnol

Two-year-old

JIL 13.1 4.4 1.2 ) 48.0 7.2 40.8
JIS ) 3.8 9.2 0.9 24.8 11.4 13.4
JIR 33.7 1.7 0.6 21.5 1.6 19.9
Plant(average) = 5.1 0.8 31.4 6.9 24.7
SpL . 4.3 5.4 2.0 45.3 13.6 31.7
SpS 1.2 5.6 2.9 36.6 4.6 32.0
SpR 43.0 1.2 0.8 ‘ 28.6 10.8 17.8
Plant(average) — 4.1 1.9 36.8 9.7 27.2
Four-year-old

JIL 7.7 3.8 2.2 29.8 ‘ 6.2 23.4
JIS 7.7 1.9 1.4 25.0 14.1 10.9
JIF 1.7 1.6 2.2 34.3 3.4 30.9
JIR 19.9 1.3 0.5 25.8 3.7 22,1
Plant(average) 2.2 1.6 28.7 6.9 21. 8
SpL 20.0 6.5 2.0 , 50.0 0.2 49.8
SpS 30.7 7.0 0.3 25.8 2.1 23.7
SpR 50.0 1.0 — 30.4 12.0 18.2
Plant(average) | — 4.8 1.2 35.4 4.8 30.6

* J|-July collection; Sp-September collection; L-leaf; S-stem; F-fruit; R-root.
#* Residue: Insoluble material of methanol-1 extracted with cold methanol (5°C).
#x% Methanol-2: Soluble extract of methanol-1 extracted with cold methanol (5°C).

vobrh. oW WEM: A2 ZRABREAA 0.60%,
MW EWAA 1.42%, callus tissuedl 4 0.92%, BEA
FiRolA 0.82%% = |ER vk A3,

2) 1%t #E 2z 2289

EFABALIIS BEAZAZIA 1XT & =2
2 228 A (TLOLAA 4 2RESE BRY <

9 (Fig. 1.
ErvakovE® 2 3 &} BHEAZIRY ALz (panaxo-

sidez} #4)-% column chromatography 2 48t o
$d 1xRE TLCEAA AzdES ®&AIYS. 284
ReEE®2 ABAEZY (ginsenoside®t @f) A7
T #Wyer e Ho] BE#E TLCLEAA HEH L. A
ofeloji} ofAl Be] PLIE AT panaxadiolR-
AEJEZ ginsenosides Ra~R()z} Y= =28z jf
BEA g AzUEL AZJER
ginsenosides Rgi~Rgzol e} oA HE Lo ZEEL

pan: xatriolsk
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Fig. 1. One-dimensional Thin-layer Chromatograms of
American and Korean Ginseng Root Saponins.
SS-A: Solvent system-A (n-butanol: acetic acid:
water; 4 :1:5, upper layer).
SS-B: Solvent system-B (methanol: chloroform:
water; 65 :35: 10, lower layer).
K: Korean ginseng root methanol extract.
SS-A: Ginsenosides Ra, Rb, Rd, Re and Rg.
SS-B: Ginsenosides Rd, Rb, Rec, Re and Rg.
A: American ginseng root methanol extract.
SS-A: Panaquilins B, C, D, E and G.
SS-B: Panaquilins D, B, C, E, G-1 and G-2.

2 2 Ervarove SRE%S) 1RG TLCH KE Himke
A2 HEEy] oJHE Ede EES Bk 4. 9%
7] & TLC AN A & #{LA 7| 22 A @ E:F
e AR Ak HAEY BRE FsA wEx
5 ¢ 7 A

panaquilin®] & HFE e EEAZAEZYI EE] YWt
o] FolR o] Eolx Garriques® 7} 1854%F FEEAZA}
24 BE&WE panaquilond] 22 Bz 4% dGA &
FGen ot o FEER #EARZ(—on— —in)
Azol A Zole B 4 9h. EELL Ervaxov
°] panaxoside 2] = %:H 9] ginsenoside$} TE-& ]
37 $ste] ERAZE A2 5L panaquilino] 8 &

Reted @A S

solvent system-A (SS-A)dl4 BEAZ Azyd

ginsenoside RaE &3tz Y ustd ZELRAZ
= s A3 EFig. D.

solvent system-B (SS-B)o] A %@A%é’—"’ panaquilin
G-27} s BEAZC & gn=lo] et FEgw
o k3 SEATY 2EAZY ERE "/}‘ﬂ' ginsen-
oside Rg#folel dleb. M BEAZY A$dE 289
4= 9z ginsenoside Rgs=
AEolH T EBAZEY A$olE ginsenoside Rgr
o] /pEo)x ginsenoside Rgsy 48 FHEIGZ W&
stgleh. Fig. 1el4 & & g%l
F1EstA] &Eot. =22 2 ginsenoside Rge (panaquilin
G-2)wtol EEAZA HFAETE < § U

THA R 254 EEAE ®RE 974 KREd
Z Xt} panaquilin B &Ee°] o] @t (Table II). pana-
quilin B= —#fye 2 Hifc A o] #RAA . pana-
quilin C&= #TES Bel A Bt HEHY o) %
o Bl wol FiEdd.

panaquilin' (d)& &= FEstA Lonl 484
QA e FEno o who] ZFEAZ Y. panaquilin D=
B4 BREAE ABAEdoz HEHAAE 7%
RV #34A 94}, panaquilin E®F panaquilin G-2
= L B BGRSe] MY dx Wizl A A2
4 9lo ™ panaquilin G-2% oA Bl # LK o]
FAES Yk, panaquilin G-1& 2484 b RIF(7 A RE)
£ FESA g3 REige Bl HEdEs Aoz o
o] 9=t

L 410 o] BRo 43 ginsenoside Ro= oleanolic
acid, ginsenosides Ra~R(f)¥= panaxadiolsk, ginseno-
side Rg##-S panaxatriolRE JpigaEz 3t Abzyo]
gtx g}, SS-A (Fig. 1)olA B o] ginsenoside Ro
L Ffedtd %=tk =3 ginsenosides R(f), Rgg, Rgs
B, EivakovE02Vo]  fk3le]
panaxosides A~C3 panaxtriolsk, panaxosides D~F&
R e AFEZdEelE o
panaxadiol ¥ panaxatriol® & 20(S)-protopanaxadiol
2 20(S)-protopanaxatriol®] artifactz} " v 9
o2,

panaquilins B¢ C&

ginsenoside Rg;°]

ginsenoside Rgs:

i

= artifacts®

panaxadiol% &

panaxadiol3k, panaquilin D&
oleanolic acid, panaquilin E+ panaxadiol®} panaxat-
riol%k, panaquilin G-12 panaxatriol’h & JpiEiE= 3}
= Azdezs dHA U '

3) 2R HE 22 EaA

2R3 TLCE plateE SS-BeA 2E =2 = SS-Adf

A 1E RFAR 224 BE=e] F}. silica gel PF-
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Table II. One-dimensional Thin-layer Chromatography of American Ginseng Plant Saponins®.

Plant Panaquilins*** ]
Material** B c @ D E G-1 G2
Two-year-old
_|_ .
JIL + +4+ + - +++ + T+
+ .
+ .
]IS o+ o+ +++ +++ - + - o
+ +
JIR + + + - + + + + 4
+ +
+ :
SpL + + + + + +++ + + +
+
' +
SpS + + + + - +++ - + +
+
+
SpR 4+ + - + + + + +
+.
Four-year-old
' + +
JIL +++ +++ + + - + - +
. + +
, +
Jis + + + + + + + — + 4+
+
+
JIF + +++ - - +++ - +++
: +
+ +
JIR + + + - + + + + +
+ : +
+ +
SpL + + + + + + - + + + + +
+ +
+
SpS o+ + o+ + + + + + + +
_|_
+ A . 4
SpR + + + - + + 4+ + +
+ +

* Silica éel plates developed in solvent system-B (chloroform: methanol: distilled water; 65 : 35 : 10, lower

+ + :
layer), and detected with ceric sulfate solution spray. The symbols(+++, + +, ++-+, ++, +)
! T + .

approximate the .surface area observed after spraying.
** J]-July collection; Sp-September collection; L-leaf; S-stem; F-fruit; R-root.

*** The panaquilin genins are: B and C-panaxadiol;D-oleanolic acid; E-both panaxadiol and panaxatriol; G-1-
panaxatriol; (d) and G-2-unknown. )

254% silica gel G+ HET}h spotEeo] IS el vtz 2 &k BBtk kst panaquiling 4 A}e] ginse-
=8 ceric sulfate® EFF 10~50% EHEERA Lk nosides} [Eed 4 Uk (Fig. 2). )
3to] FiBhel 9+t : panaquilins A, B, C, (), (d), D, E-1, E-2, E-3,
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g RAO et

L—SS—,A ( 1X)

ss—-s(zx)——»—ii

G-1, G249 o
A RfA 7+ 14—_041: | e

L= quﬁ "1 o #R

=L EEEMel BRE A B9 HEmE 7 gk
panaquilins G-15+ G-2% SS-Bel|A] 43BE= o]
panaquilins E-1, E-29 E-3% SS-A% SSB F §A &
FERE (2% AA )R] SEE7F FHESt. SS-Bel

A panaquilins E-14 E-3&= F— RfH & 7}x 9 pan
aquilin E-2% 47 =2 RfA§ 7=}, panaqulins E-
13 G-2&= SEAZEI =gl ginsenosides Ras} R
(DE ERAZH £C FEsR ¢}, panaquilin
B9} ginsenoside Rbi= {bEfyo 2 #HHEE v panaquilin
B H—ipEold ginsenbside Rb: ginsenosides  Rb;
-7} Rby2 ZBE= o] A}

BB AzdelEt & 4+ 9+ panaquilns A, (¢), (d)
+ Rel = F#F3A ¢t panaquilin (c)& SS-Bel A

55— (2X)

r A

——ss—A (1X]

Fig.2. Two-dimensional Thin-layer Chromatograms
of American Ginseng Saponins(Panaquilins)
and Korean Ginseng Saponins(Ginsenosides).

SS-A: Solvent system-A (n-butanol: acetic acid:
distilled water; 4 : 1: 5; upper layer).

SS-B: Solvent system-B (methanol: chlorcform:
distilled water; 65 : 35 : 10; lower layer).

Silica gel PF-254, and ceric sulfate spray.

a: Korean ginseng roots (four-year-old, September

© collection): Ginsenosides Ra, Rb;, Rb:, Rc,
Rd, Res;, Res, R(f) and Rg;.

b: American ginseng roots (four-year-old, Sept
ember collection): Panaquillins B, C, D, E-
1, E-2, E-3, G-1 and G-2.

c: American ginseng - leaves (four-year-old, Sep
tember collection): Panaquilins A, B, C, (¢),
(@, E-2, E-3, G-1 and G-2.

(Panaquilin A appeared only in two-year-old
September stem saponins).

panaquilin C#} z.8] = SS-Ao] A panaquilin E-2¢ [
— RfX & zt= 3 v}. panaquilins (d), E-1, E-2%= SS-
Ao} A panaquilin D9} F— RfX % ZE=7h. panaquilin
AE 9Rd HRER 26F4 TEFALEA
Rash vl zlolzt Ak

EEABATY HHFE WY T, RE S R
fizel w2t %4 RISz & F  Urch(Table D).
panaquilins B, C, E-2, E-2, E-39%} G-2& AZEHY
o —fEfe = stz 9ok, panaquilin Ax 9
s ofpAg ol 9 28 2 panaquilin ()& 7R
wed 45g ¥ 9 284 BERAAT 22 E F Yo
panaquilin G-1& el gt A2 Flstz 9/ K
#3444 o = FE7ET ). panaquilins D, E-1, G-1
L F2 AZRFAA panaquilins ()9} (D) L

2 2 ginsenoside
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Table III. Two-dimensional Thiln-layer Chromatography of American Ginseng Plant Saponins*,
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Plant Panaquilins***
Material** T
ateria B c @ | @| D |E1 | B2 |E3 |61 | 62
Two-year-old
+ . +
L + | 4+ + - S o I T R S
+ +
+ + +
1S + 4+ o+ |+ +] O+ - - + + - | + +
+ + +
Lt +
JIR o+ 4+ - - + + |+ )+ H o+ |+ +
+ ) ‘ +
+ : +
SpL + o A - + ~ + o+ =+
+ +
+ ' .
SpS +++ L + - = | 4+ + ] - | +HE
+
SpR + A+ ] - - + + | A4 A+ +
+
Four-year-old
..I_
JiL A+ ]+ - ~ + + - | + +
+
_ + + +
Js ++H A+ =+ H = e L e i B S
+ + +
+
JiF A ] — + ~ — | 4+ H] ] - |
+
+ +
JIR + + + o+ - - + + | A+ ]+ +
+ + |
+ + +
SpL + | 4+ + - — |+ | FEH o+ |+
+ + +
+ + +
Sps FH4H = - - T S R B S
+ + +
+
SpR +4H = - + + |+ | A+ +

* Silica gel plates developed in solvent system-B (2x) and then solvent system-A (1x), and detected with

+ +
ceric sulfate spray. The symbols(-+-+-, + -, ++-+, ++, +) approximate the surface area obser-
+ +

ved by spraying.

** Jl-July collection; Sp-September collection; L-leaf; S-stem; F-fruit; R-root.
*% The panaquilin genins are: B and C-panaxadiol; D-oleanolic acid; E-1, E-2 and E-3-either panaxadiol or
panaxatriol; G-1-panaxatriol; (c), (d) and G-2-~unknown.

ol ##eslsl =¥ = panaquilins C9+ G-2%= Bl i
3t M E#Bel weol &%= 9. panaquilins E-1,
E-29} E-3, panaquilins (c)$} (d), ginsenosides Res9}
Res, ginsénosides Rbya} Rby = 1 KT AP eoa:

‘.%‘E?_l' 24 glew =3 panaquilins D&} G-1, ginsenoside

1) ERASBEE Azde] B
methanol-22 ¥ panaquilin ﬁé@(fractibhs 1~6)
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Table IV. Isolation of Panaquilins by Preparative Thin-layer Chromatography*.
: ! Crude .1 Purified
Fraction \ Rf-value Saponin (mg) Panaquilin Saponin (mg) | M.P.**
1 0.14 1,320 D 56 162~165
2 0.23 800 B 315 193~195
3 0.30 270 C 83 152~154
4 0.41 460 E 276 184~188
5 0.55 70 G-1 26 152~155
6 0.63 60 G-2 15 150~152
Total — 2,980 — 771 —

* Extraction from methanol extract-2 (5g) of American ginseng roots (four-year-old, September collection).
- Solvent system-A was used to isolate panaquilin D, and solvent system-B for all other panaquilins.
** M.P.-Melting point, degrees centigrade, uncorrected.

£ SS-Be] A 12T preparative TLC2 Zr##3) o} (Table
IV). 8= A2 (panaquiling) %% 17.4% (771mg
=58 Azd3 98mg AEd BEY) (A7 2d )
EE 3. 13%CGERERC Waelch # HAZY F=&
BBABR 2~4%, B 8~13%, M EH 8~10%, 1t
B 6~7%, EBAER 6~7%= HER vl A58,
SEEH 1A A 2] 2 LipserMann-Burcuarp teste] oF
Aol o},

2kIC AN o= panaquilin BE ZAAMH & o E—
mro. Vel v} KE ginsenoside RbE ginsenosides Rby
3 Rbhy2 ZyEEsl o) A Ze] BAE A A (Fig. 2).

panaquilins C, D, G-1, G-2% %0, B—Big Yehd
©}. panaquilin E¥ panaquilins E-1, E-2, E-32 2Bk
= = ginsenoside Re: ginsenosides Re:9} Res2 4
H}, o)l# panaquilin E¥ S§S-Azyv =& SS-BR
panaquilins E-1, E-2, E-3% Hi3lr = BHEE T
2o, s o1 A panaquilin D 5#]& saccharide £
o] £o] 9= o+A TLCEA SS-AL {FHHES = A
A 7F eSS A £HAEL
©7H3 AZY panaquilin D & A&
WS vl glon JiTe) oF BeM%&Y 2 ginsenoside RoE
B Hsl . oY 5% data® g = 3e] panaquil-
ins, ginsenosides 28 i panaxosidéss] LIS Table
Vol A A 3¢l et

5) EEABAIZ IS JEEBRS o8

methanol-25 EinKD st preparative TLC® 4
B9 29 panaxadiol 17. 3%, panaxatriol 0.44%, olean-
olic acid 0.28%-¢] v}. panaxadiol} panaxatriold] H&=
6.5 : 1 (column chromatography) =¥ 40 :1 (prepar

oleanolic acid&

ative chromatography)¢]t}. oleanoclic acid (panaquilin

D JEEE 2EAZAE BT FEt2 HE

Table V. Suggested Similarity of Panaquilins, Ginse-
nosides and Panaxosides Isolated from Ame-
rican and Korean Ginseng Roots.

B

Aﬁr(l)zilscan Korean Roots
Panaquilin* iGinsenoside* =Ginsenoside** Panaxoside®**
— — Ro —
— Ra Ra F
B Rb;,Rb; | Rby,Rby E
C Rc Re D
D Rd Rd —
E-1 — — -
E-2 Res Rd C
E-3 Res Re B
— R R —_—
G-1 Rg Rgi A
G-2 — Rg, -
— — Rgs —
— — Rh, —
—_ — Rh, —

* From this study. American and Korean ginseng
root saponins examined by two-dimensional
thin-layer chromatography (Fig. 2a, b).

** By Sumata et al. ¥, Korean ginseng root
saponins identified by one-dimensional thin-layer
chromatography.

¥k By Eryakov et al. ®, Korean ginseng root
saponins identified by one-dimensional thin-layer
chromatoraphy. ’

el = SR EEv. BRAE k3 oleanolic
acide BEAZC A4 HEH € LR FaEd=
HE vk A, Hbh AZE Bl Panax japonicus 2

Himalayanf® Panazx pseudo-ginseng 9} = oleanolic acid
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7} KE, panaxadmlO] LB #Eﬁ}r«]‘.:_ H|ES vk Q)
;‘_24“'2’”

6 ALZ U FsE =d =t

panaquilin C¥ 1,720 cm™1o]4], panaquilin D&
1,680 cm™o] 4 £ carbonyl group o WikHsl e}
ot panaquilin C¥ panaxadiole JEEEE=Z 3= A}
Zdolmg $Eo] carbonyl group 7FZE7F WEESIz
panaquilin D% oleanolic :acid%— FEpEie = ov] W £l
Bt JEgE#ES] carbonyl groupel 2t BRHA .

DEPCEEREETEEEE

panaquilins B8} C¥ panaxadiol,
oleanolic acid, panaquilin G-1& panaxatriolRE& Ik
B2 3= AZLYE 9% GLCE & ). panaquilin E
+ panaquilins E-1,E-2, E-39] &4&%°]9 panaxadiol
=} panaxatriol5RE JEpEREZ 3tz 9} panaquilin G-2

T RMIEEEE 2t g oo M LA E Y E4] panaqui
lins A, (o), (D& FHS RENA gkod okes 2
FEEREE B ¢¥9krk. panaquilin E¢] panaxa
dlol/panaxatrloH 6= KFg 1:20]. o8l panaqui-
linEe MASBHEL “‘?’} TLC= &Y ct.

of s °¢‘.7]&.,10g£.i HE j&—sitosterol 82mgE column
chromatgraphyi/ ﬁ%ﬁﬁv} ZrBESlL  B-sitosterol-&
m.p.,2 IR, TLC, Rf-A % 3_—%—%-‘4' dAYer. 2
o] B-sitosterol& GLCz 7d’*}§3,'a— o 1:3Hg9 stig-
masterol#} p-sitosterol & Zﬁﬂ u % RARTEZ #B
BRE & ¢%.

2 B

1. #EEAZAZTUEL panaquilino| 3f AP oo
panaquilins A, B, .C, D, E-1, E-2, E-3, G-1, G-2,
2 = BRIYT.

2. 1RT 4% gz eE2ddz2E ABAZEIES
528 SMEsylJh RArgEsts =d 2% @mEssl st
.

3. ABRZUEL 2%k
HE, RS .

4. ERAZBAZ (panaquilins)s} BHEAZAZY
(ginsenosides)& %/ #8831}, panaquilins E-15} G-
2 BEAZY =9z ginsenosides Ras} R(H)=
2 Az 0= . panaquilin B9} ginsenoside Rb
= {eBg HiRel E=l o B panaquilin B TLC L
A B—#'HEo]l ginsenoside Rb¥ ginsenosides Rb

panaquilin D¥ -

A e HHEAx

- Kor. J."Pharmacog.

Rb,2 L=l A+ BA&Wole. panaquilin G-1&

-ginsenoside Rgy (panaxomde A} Fl—#el & 71}'7?51

o Atk

5. %@/\%*}i‘d B Y 4%, RERf =
Y Forol w= £40 2 489 #br 3. pana-
quilins B, C, E-2, E-39} G-2& W £REZ JdAT +
¢l =k, panaquilins D, E-13 G-1& gz Rl &1
%3 panaquilins ()9 ()& #HIL-#l, panaquilins.
Cot G-2& B H3td sk &8 @t

panaqu:ilin AE 9H¢ BREH 254 TN BRY
4 9= panaquilin ()& 444 FEQ 7HJ REd 2
i Y X FAE o} panaquilin G-1& #BFd 9
Hel &R 454E Fo HFES .

6. AL FREERSE 2 E panaxadioli (panag:
uilins B2} C), oleanolic acid (panaquilin D)$} pana-
xadiol (panaquilin G-1)%-Eo]t}. panaquilins E-1, E~
2, E-3 B &%= & panaxadiol#} panaxatriol 5k JEREEE S
&A% panaquilins A, (c), (9} G-2% 1 &Y I
BaE WERSIA e obrh. At B-sitosterol 3 stigmasterol
<+ E¥@AZRoZ HE A,

7. FEABAEYEY EEESFE BB o
2 @l panaxadiol Hi RSt R FEol ¥
iz oleanolic acid= 1B#go] 5k, panaxatriold BFE %

Rel #r&Ed 454 Fw FLES.

& B BN FAx A
oA A= |
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