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Abstract

Young shoot of Aralia elata SEEM., a garnish foodstuff, was
studied to isolate saponin components which been reported to
have potent hypoglycemic activity in the oral glucose tolerance
in rats. The aq. methanol extracts of the Aralia elata collected
in Cheju island were subjected to chromatographic seperations
including preparativé HPLC. Analysis of the components using
the NMR spectra showed the presence of the saponin
copmonents. Further study is necessary to identify the active

components in more detail.
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FE5 U (Aralia elata Sppmann)® FEUHF-HEDA 3t 39 €9
Fo2 FFHuFatne Bdoh FHFUWFE Eol7t 3~4dmt HY Y&
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A& )75 F U (var. canescens Nakai)g} s}’ ?

FEURE vdrlE Fol 90~1,600mE e Abe FAZ2 AF 2L FHRY,
A7ls, B AE A X 59 u&d XA Ay, WEHe TFH
wet ztolzh aw, FANAE F 2ATHAN M FX HEen EY A

e dou wg BFEAE Ao YEW JMed HUHEA FdEo B
o7t AN ALE AAsAor KL AFFH. I (A= AA), o
B, A, 37, BF SXo £x@ch "’

FEUFE i Wtey ogan Agoz olgHA AT FEUF
AAE AN TY A& AFPoR TFEY, & g, #d9 g4AE TF
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A 73R AARAAR AAESH Frolel2 #FH E(theumatic arthritis), 3¢
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A 59 HEFoz o|x Yt}
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A5 Al oo 73 A (tonic), &#4d A (antiarthritic) ¥ ¥ % = (antidiabe-
tic)d] BAog FEFUFIF AHEHo gt
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T2 kg3 A FRHAHYY FF
Fary 2Ed FAHAROEE F3d B -sitosterol, o, B -taralin, oleanolic
acid, choline®], o= hederagenin®], FAFel|l= pertoselinic acid, palmitic
acidgo]l Hi¥o] tt o]elel X Stigmasterol, « -terline, A —sitosterol,
Limolcinic acid, Peterpse Lidinic acid, 3-Saponins, Protocate chuic acid
ol Jow FHEI HEN ATY dUL7 FREo e AR HilEHo
art? ®3 HAG2EERE FUFolW FLUEA ojEL ATIE HA
o /] FFUFE hypoglycemic effect, ethanol absorption inhibitor effect,
cytoprotective effect’t A-¢] A=A ol 2wt F
ol 919 2 HHAYN EFHV &S, Cheryn T2
7hell o3 Fole] A Aol FrbE S, Samochowice &
saponoside”} # ¢} total lipid, cholesterol, triglyceride®] &%
Bug v glon EF Seifulla T ©¥E T2 FHEUF FEE 4=
ol AR} J&&, FE5%E 5L FHEYUF 99 ethyl acetatecncnfanfol
A AFe AEATE &§FEZ oleanolic acid 28-0- 8 -D-glucopyranoside
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g 2ad u 9ok’ FEUES £ 54 2 ZFE AH AT
AL e HedduR E3 O AEoly FEFA tE A7 At
BaHo 901, oleanolic acid bisdesmoside7} $&A %% - Eso] B
TR =

FEUFAA gtz %*&‘—% #e 8L A, FEE, e,

T FEoRFE O FAREC BT FEUTY 4 7 &
20 ¥ FHLEE Table 19 "}E}‘ﬂﬁiq 2e8E FEEE W F&-
g4 #A A¥ 9EA, oleanolic acid 3-O-monodesmoside T-Z& €A
o Fastte AE AHAG. A¥YE A 2 dEE F5 AW EFH
QoM e} &4 T2 BA A )E&-& Table 291 e it

1o
1

[Table 1. 5% A FE28 g E4x]

-9 & 8 g A Fngd
Al | Elatoside G, H, I, K Hypoglycemic effect 7. 11

Hypoglycemic effect
714 | Elatoside A, B, C, D Cytoprotective effect 8 9, 10
Ethanol absorption inhibitor effect

% oleanolic acid, Hypoglycemic effect 9. 10
hedergenin oligoglycoside Cytoprotective effect ’

Hypoglycemic effect
] | Elatoside E, F vboglyeert 11, 12,
. . i . . Cytoprotective effect
&% | oleanolic acid oligoglycoside L 13, 14
Ethanol absorption inhibitor effect

Table 214 EE RA 3 hypoglycemic effect®} ethanol absorption inhibitordl
A Al oleanolic acid 3-O-monodesmoside moietyt BAIS F7FA17]3, 28-ester
glucoside molety® A4S #FAAZtE AL & F v 283, oleanolic acid
AR 84S Bolxl ¢t wrH), cytoprotective effectol] A= HALeE vigi2
3-O-monodesmoside moiety Lt} 28-O-bisdesmoside7} o F383 4L RATH



elatoside A
O

COOH

0
elatoside C K@H \H1----
OH  oH

[Figure 1. Structures of Elatosides A, C, E, and F]
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[Table 2. &3 x99 #A]

T & Compound moiety activity

hedergenin,
ElatosideG g o g4 %7}
3-0O-glucuronic acid

. echinocystic acid, 3-O-glucuronic
ElatosideH o "
acid, 3° -O-glucopyranosyl

oleanolic acid, 3" -O-glucopyranos

Hypoglycemic Elatoside I | vl, 2° -O-glucopyranosyl, "

effect 3-0-glucopyranosiduronic acid,

oleanolic acid, 2" -O-xyloside,

3-O-glucopyranosiduronic acid,
ElatosideK | _, EHCORY g
3" -O-glucopyranosyl,

ok,
RN
b

28-0O-glucopyranoside

Qleanolic acid| oleanolic acid n

, oleanolic acid, 4" ~(-arabinoside
ElatosideE | _, : J _ €457}
2" -O-xyloside, 3° -O-glucoside

oleanolic acid, arabinoside, 28-ester
ElatosideF , ) _ k) g d
glucoside, xyloside, glucoside,

Ethanol oleanolic acid, 3-O-glucuronide,
absorption ElatosideA | 3" -O-galactoside, 4 ZE7)
inhibitor effect 2" ~O-xyloside
oleanolic acid, 3-O-glucuronide,
Elatoside C | 3° -(O-galactoside, 2° -O-xyloside,| &4 #4
28-0-glucoside

Oleanolic acid| oleanolic acid "

AEXH O E oleanolic acid®] 0-37 0-28 YA|o] FHEEo] Ao ook 7
3 gA4L Blde AL & 4 sl



b elatoside H
OH OH

[Figure 2. Structures of Elatoside G and H]
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‘s,
v

elatoside |

[Figure 3. Structures of Elatoside I and K]
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FEUTFE ASAVIY A FAEE RodAM A Aol
B AT AHEHE FEUFY Aee AFe BAFS FHAA =X AH
g A& 490l AHE Aolth ke Mg AREA AolM lkee AT
WA= 3FAE A9 Ad dxAzdt 448 vtE FHEUFY Me
& B8ty E2dEHz HE e AL WAAG-200)d Radt 1ked
FEUFY A 12470 AR AN AxzAFRG o= AE dx
=F TA A23, 80% MeOHE &z 1240 A= J2AA & 4
ol AH&

2. A1k 4 77

B A¥o] Ab8¥ &0l methyl alcohol Hyman LimitedAl9] AE& A}
23}, 183 reverse-phase silica gel column chromatographydl+ Silica
gel 100(Cis-reverse phase, Merck)& Ah&3tel &3t normal-phase
Silica gel column chromatographyol+ Silica gel 60(230-400mesh ASTM,
Merck)o] Ab&EAow & FHAo A8 TLC (Thin-Layer Chromatogr
aphy)¥ precoated silica gel aluminium sheet (Silica gel 60F2ss 0.2mm,
Merck)E AH&3tAtt. TLCAAA £2d 8dEE &str] 98 UV lamp
g AL3AY £ visualizing agentE A A7l F plateE dry gung 9]
43t AZAIH Y visualizing agenty 3% KMnOs 20% KoCOs; 131
0.25% NaOH& <T4¢ 8942 A 433t HPLC (High Performance
Liquide Chromatography)i Waters 2487 (Dual A absorbance detector,



Waters)& AFE3A 3, OSD columne F&sle] #e3dvk. NMR (Neuclear
Magnetic Resonance)& JNM-LA400 (FT NMR system, JEOL)& o]-&-3}<d
gk

3. FEUF MeozRy ddEde £33

%L Figure 4% Zo| FH3Yrt 2L AB(FaUHF9 AS)E F
ste] AZAIZL F wAlEA At SEEFEAA ¥ 80% MeOH 1000me
& 7bsle) 12A12HE¢t AEA Y AEA ARE 24AHFQL reflux A7
WA 2Ed0 4 FY 478 o 83el dngh os L WHoE
Aol thEke] 23 W& AAlEle &) FEAE A old &vie 1000
e 7hgte), dap F dojz f4E HAHFHINR FHFNA FEES U
t}. o] &8 Reverse-phase silica gel column chromatography (Hz0 —
MeOH)E A A8t H:0% 3 MeOHZ € 4=t MeOHZ & 3 H¥571E
23ty 558 948 F 9% E Normal-phase column chromatography
Ak, o] HAMN A& BEEEo Wizl ZtZF ODS columng ¢ &%
HPLCE AA8la di/ie £H3ES der 993 2L FAHEF7

E FF89 FEEE devh

-

4, Revers—phase column chromatographydl 93t £ #A

MeOHZ 9 £3% 939 glass column (25X%X60)9 ODS (Octa Desyl
Silica)E& &R &), A E(80% MeOH extract)E dAH FIA7 £ HO9%
MeOHE z#E elution AA 4748 BHEE e dojd RYEE &

% FFANA FEES ¥



Aralia elata (Young shoot, 1kg)
cut(finely)

80% ag. MeOH
(23] W-E)
Evaporation

80% MeOH Extract

Reverse-phase silica gel column chromatography

|

H20 layer MeOH layer

|

Nonﬁal—phase silica gel column chromatography

Fraction 1  Fraction 2 Fraction 3 Fraction 4
HPLC HPLC HPLC

[Figure 4. Isolation procedure of saponins]

5. Normal-phase Silica gel column chromatographyol] &3k £

3}

[. MeOH F2 B A9 &2 & ¢} glass column (25%60)) silica gel
F2%t MeOH#EE 5 458 2% £ %9AF 27 H column
o F2AZitt A& wl (CHCla/MeOH/H20=7/3/1 — lower layer)Z elution

2
=
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ANzZith, BEEgo] dojxis Ao 5L JAFIINE FE2AAH FEE
& de=r)
I. MeOHF&E 5 4% & 2%9 &vd 9% F238E columnd &

ZA) 71k, A 749 (CHCl/MeOH/H20=6/4/1) 2 elution AlZlt}, E&Ho] o
AA e ZZte] RYEL JATSHIIZ FEAA FEFES A

6. HPLC (High Performance Liquid Chromatography)o] <3l &
g

dojzl EFEL ODS column( #Bondapak, 7.8X300mm)g #%3% HPLC
[Waters 248715 01%3}04 Z17te] fractionE & wE A} o] FHLE AEE
£ vl methyl alchol (HPLC#, Fisher)-1% acetic acid ©1® 2 28] u}
2} 60%~80% aq. MeOH ©] 2%t} 181, flow rates =& wal 1.5m
/min~2.5m¢/minAte] o 2R o® HA BT}
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1-1. e AN 2oz KD

Aralia elata (Young shoot, 1001.9g)
cut(finely)
80% aq. MeOH 1000mé
(23 ")

809% MeOH Extract (34.38g) I-1

Reverse-phase silica gel column chromatography

H:0 layer I-1-1 MeOH layer(3.4g) I-1-2

| s 22(1.01g)

Normal-phase silica gel column chromatography[CHCli-MeOQH-H:0=7:3'1

Fractio

I-1-2-(1)(30me)

HPLC

(lower layer))

nl

Fr.l
Fr.2
Fr.3
Fr4

T

Fraction 2 Fraction 3 "~ Fraction 4
I-1-2~(2)(20mg) I-1-2-(3)(20mg) I-1-2-(4)(70mg)
HPLC HPLC
Fr.1 Fr.1
Fr.2 Fr.2
Fr.3 Fr.3
Fr4
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A2 A8(FEH5UF A$) 10019g2 #Heo 1242 A=A F v A
A ZebA 2000md FEE 20 Wi 80% MeOH 1000meE 7H3le] 124]
Ed JAEAZAY JEANZD ABE 24X TFY reflux A17|HA F&8T)
A4 Fd AHANE ol &3t At o9 T wHoz FAbe sl
23] WHE AAstq &rf FE&dE vl oy Sule 1000med 7hEc} o
i3 AL T%‘j—ﬂa *u:’?:} A 27} 2 (CHCly/MeOH/H0=6/4/1)2 7t filter Al
A EAE der o] BAE HHFHIVZE 53819 3438g(1-1)¢ &8¢
A} I-1& reverse—phase silica gel column chromatography (H20 —
MeOH)E AAldte H0%(I-1-1)3% MeOHZF(I-1-2)& €€t I-1-2
1.01g€ 7F#] 3L normal-phase column chromatography (CHClz/MeOH/H0=
7/3/1(lower layer)E AA 3t 4789 fractions [1-1-2-(1)~I1-1-2-(4)]&
AUt Aozl 4l fraction F  1-1-2-(2)(20mg)e  1-1-2-(1)
I-1-2-(3)°] #4 YEd fraction®] =& HPLCE 3}A &%x, oz
fraciong o] WslAE ODS columng F&3 HPLCE A& o7 74
TEES ATt

1-2. zt ¥ digk HPLC 43 2 NMR

1) I-1-2-(1)

47H94 fraction & I-1-2-(1)(30mg)< 70% aq. MeQH-& o]ZFAo 2 3}

, flow rates= 2.0m¢/min% 8lo] 43lo) HAA R ste] 4/ FIES A3
o 49 8 F I-1-2-(D-QGmg)e MeOHS &2 39 NMR
spectrum< it}
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I-1-2-(1) (30mg)
‘ MeOH

fr.l fr.2 fr.3 fr.4

3mg
NMR(‘H)[MeOH]

2) I-1-2-(3)

4789} fraction ¥ I-1-2-(3)(20mg) 60% MeOHE o522 &1,
flow rate® 2.5mé/min, 1970~1980psiZ A A3t 4709 & LA} 253
of AA Eelstd 470¢) RE& Ak 09 £F F 1-1-2-(1)-O(Cmg)
< MeOHE &"Z 3] NMR spectrume ¢ 21th

I-1-2-(3) (20mg)

‘ MeOH
fr.1 fr.2 fr.3 fr4
2ng
NMR('H)[MeOH]
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3) I-1-2-(4)

4789 fraction F I-1-2-(4)(70mg)E 60% MeOH<E o|&dog &,
flow ratex= 0.5~0.55mé/min, 1800~1900psiZ AAlsle 3712 2FH-& A
o 143 ¥R AAEIE R, 1 F I-1-2-(4)-O(7Tmg)& MeOHE £wWi2
NMR spectrume AU}

I-1-2-(4) (70mg)

’ MeOH
fr.1 fr.2 fr.3
, Tmg
NMR(‘H)[MeOH]
1-3 TLC Z3#}

Thin-Layer Chromatogtapy+ Silica gel
60FxsE AF-&38F 2, CHClsMeOH/H20=7/3/1
O —— pi-0p1 ower layer)®] HAEuE A&t} FHQAA
t}.  visualizing agenty 3% KMnQs 20%
K:COs, 0.25% NaOHE& E¢% 848 ALE
O ——RF016 Atk fARH Az -1-2-(D),
Q TTREE 1y 9-(3), 1-1-2-(4)e) T
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Figure 5 . Separation of I-1-2-(1) and I-1-2-(3) fraction of MeOH extract
from Aralia elata using HPLC.
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Figure 6. Separation of 1-1-2-(4) fraction of MeOH extract
from Aralia elata using HPLC.
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Figure 7. '"H-NMR Spectrum of I-1~2-(1)-® fraction of MeOH extract from
Aralia elata.
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400MHz, CD30D.

Figure 8. 'H-NMR Spectrum of I-1-2-(3)-® fraction of MeOH extract from
Aralia elata.
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Figure 9. 'H-NMR Spectrum of I-1-2-(4)-@ fraction of MeOH extract from
Aralia elata,

- 18 ~




2-1. B TA A LAzl &AD

Aralia elata (Young shoot, 1001.9g)

cut(finely)

80% aq. MeOH 1000mé

(23] ¥-&)

Evaporation

80% MeOH Extract (34.38g) I-1

Reverse—phase lsilica gel column chromatography (H20—MeOH)

H20 layer I-1-1

MeOH layer(730mg) I-1-2

Normal-phase silica gel column chromatography (CHCli-MeOH-H20=6:4:1)

A

|

B

|

M-1-2-A(22ng) M-1-2-B(2lmg) N-1-2-C(%0mg) M-1-2~C" (30mg)

|
A+B(31mg)

HPLC

Fr.l
Fr.2
Fr3

Fr.l
Fr2
Fr3
Fr4
Fr5
Fr6

C C’
HPLC HPLC ‘

Fr.l

Fr.l Fr.2
Fr.2 Fr.3
Fr.3 Fr4
Fr4 Frb
Fr.b Fr6
Fr6 Fr.7
Fr.7 Fr.8
Fr.9
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HPLC
Fr.l
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e ANG(FEUFY Ae)E #Hd9 3438gT-1)8 80% MeOH F&%&
£ 4= FAHANAE 19 WHF 5Lt I-1€ reverse-phase silica gel
column chromatography (H:0— MeOH)E AAd H0&II-1-1)7
MeOHZ(I-1-2)& &€ FA7AE 19 ¥ Fdsnh I-1-2 T 730mg
£ 7FA 1 CHClyMeOH/H:0=6/4/12} eluent® AF&3te] normal-phase
silica gel column chromatography2 A3t 2 A3 5709 fractions
(I-1-2-A~1-1-2-D]& AU} @olx 5704 fraction T FAld ety
II-1-2-A¢} II-1-2-BE &AM O-1-2-(A+B)E HPLCE AA3z, U
A fractionEo) A E ODS columnsg & HPLCE AAde o
Ne FE85& A

2-2. 7+ 5§38 s HPLC 27 2 NMR
1) I-1-2-A+B

5709l £33 ¥ A+BEHS 60% MeOHE |54 22 31, flow rate®
2.0m¢/min® 831, 4E-& 1170~1190psi2 A Aste] 370¢] 3 LUt
173] wrE3e HPLCE &z, 3709 £HE O-1-2-(A+B)-DO(8mg),
I-1-2-(A+B)-@(1mg), II-1-2-(A+B)-Q@(1mg)& H.0& &= 3o G
9] NMR spectrum< it}

2) II-1-2-B

II-1-2-B(21mg)= 60% MeOH-1% AcOHE oA o2 31, flow rate
ZOmE/rmn 1330~ 1350})51& 7§] g" }é/\]?j]—oq 6712 & € Ak
671 £¥E ¥ I-1-2-B-®(Gng) & H0E &= 3sle] NMR spectrum<
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AQlch &8 fractiono]l ¥ pyridine2 EwjZ sl NMR spectrums ¢
AT,

n-1-2-A+B (31mg)

MeOH
fr.1 fr.2 fr.3
1mg 1mg 8mg
NMR(H) NMR(‘H) NMR(‘H)

II-1-2-B (21mg)
’ H:0

fr.1 fr.2 fr.3 fr.4 fr.5 fr.6

3mg
NMR('H)

3) I-1-2-C

M-1-2-C(0mg)E oI %FollM 70mgs 7} 60% MeOH-1% AcOH
& o5 eg 33, flow rater 2.0m¢/min, 1170~1200psiZ HPLCE Al
dte] 709 E8& Ak 393 wrESIA HAAIEAL, Aozl RYE F
II-1-2-C-D(25mg), 11-1-2-C-®(19mg), I-1-2-C-®(18mg), 11-1~-2-C-@
(12mg)E°) dl&] 08 &= 3t NMR spectrume A3t
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II-1-2-C (70mg)

l MeOH

fr.1 ir.2 fr.3 fr.4 fr5 fr.6 fr.7

25mg 19mg 18mg 12mg
NMR(H) NMR(CH) NMR(‘H) NMR
(‘H)

4) I-1-2-C’

O-1-2-C° (30mg)S 60% MeOH-1% AcOHE ol&dez 3, flow
rate® 2.0mé/min, 1230~1300psi2 A Al s e 9709 28 AR 103 vt
Balol Aajslgen dojd 2¥E F 11-1-2-C" -@12mg), II-1-2-C" -
®(lmg), II-1-2-C" -@(1mng), M-1-2-C’ -®(3mg), II-1-2-C" -®(3m)E
o & H,08 &vwl& 3t NMR spectrums AU},

I-1-2-C" (30mg)
MeOH

o | o

fr1  fr.2 fr.3 fr.4 fr.5 fr.6 fr.7 r.8 fr.9
12mg 1mg

1mg | 3mg 3mg

NMR(H) NMR(‘H) NMR(‘H)
NMR('H ) NMR('H)

-922 -



5 II-1-2-D

II-1-2-D(3mg)& 60% MeOH-1% AcOHE o|EA 2= 31, flow rate
= 2.0mé/min, 1200~1280psiZ AA&te] 9709 EEE At 53 wHES}
o AAgHer dojx EEHE F I-1-2-D-@Qmg), II-1-2-D-Q(3mg),
MI-1-2-D-@2mg) E4] W3 H08 &= 39 NMR spectrume Ut}

I-1-2-D(3mg)
! MeOH

I

fr1l fr.2 fr.3 fr4 fr.5 fr.6 fr.7 fr.8 fr.9
2mg 3mg ‘ 2mg
NMR('H) NMR('H)

NMR('H)

2-3 TLC A3

Thin-Layer Chromatogtapy= Silica gel
60F 548 AHE 3.2, CHClyMeOH/H:0=7/3/1
(lower layer)d] #/NE&viE A&3l &FA5H
t}.  visualizing agent® 3% KMnQs; 20%

— Rf=1.6 e .
|_gi=1.3 KeCOs 025% NaOH& E¢% #84& AHE3)
L Ri=08 QY. YoM RE AHE -1-2-A, II-1-2-B,

—~Rf=0.5 _ 1O 1.9
RS I-1-2-C, II-1-2-C , II-1-2-Beltt.

4000 OO
]
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Figure 10 . Separation of II-1-2-A+B and II-1-2-B fraction of MeQH extract
from Aralia elata using HPLC.
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Figure 11. Separation of II-1-2-C and II-1-2-C’ fraction of MeOH extract
from Aralia elata using HPLC.
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Figure 12. Separation of ITI-1-2-D fraction of MeOH extract from
Aralia elata using HPLC.
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Figure 13. '"H-NMR Spectrum of II-1-2-(A+B)-D fraction of MeQOH extract
from Aralia elata.
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Figure 14. '"H-NMR Spectrum of II-1-2~(A+B)-® fraction of MeOH extract
from Aralia elata.
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Figure 15. 'H-NMR Spectrum of II~1-2-(A+B)-® fraction of MeOH extract

from Aralia elata.
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400MHz, D20

Figure 16. 'H-NMR Spectrum of II-1-2-B-® fraction of MeOH extract from
Aralia elata.
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Figure 17. '"H-NMR Spectrum of II-1-2-B-® fraction of MeOH extract from
Aralia elata.
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Figure 18. "H-NMR Spectrum of II-1-2-C-@ fraction of MeQH extract from

Aralia elata.
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Figure 19. 'H-NMR Spectrum of II-1-2-C-® fraction of MeOH extract from
Aralia elata.
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Figure 20. '"H-NMR Spectrum of I1-1-2-C-® fraction of MeOH extract from
Aralia elata.
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Figure 21. IH-NMR Spectrum of II-1-2-C-@ fraction of MeOH extract from
Aralia elata.
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Figure 22. '"H-NMR Spectrum of II-1-2-C’'-@ fraction of MeOH extract from
Aralia elata.
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Figure 23. '"H-NMR Spectrum of II-1-2-C’-® fraction of MeOH extract from
Aralia elata.
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Figure 24. 'H-NMR Spectrum of II-1-2-C’'-@ fraction of MeOH extract from
Aralia elata.
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Figure 25. '"H-NMR Spectrum of II-1-2-C’'-® fraction of MeQOH extract from
Aralia elata.
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Figure 26. '"H-NMR Spectrum of II-1-2-C’—® fraction of MeOH extract from
Aralia elata.
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Figure 27. '"H-NMR Spectrum of II-1-2-D-@ fraction of MeOH extract from
Aralia elata.
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Figure 28. 'H-NMR Spectrum of 1I-1-2-D-@ fraction of MeOH extract from
Aralia elata.
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Figure 29. 'H-NMR Spectrum of II-1-2-D-@ fraction of MeOH extract from
Aralia elata.
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Figure 30. 'H-NMR Spectrum of Oleanolic acid.
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Figure 31, BC-NMR Spectrum of Oleanolic acid.
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V.8 2

F59 AXEd A B A aglycon AELE oleanolic acid, hederagenin,
echinocystic acid 59 triterpencid7t ¢# A ok ALZ UL A GAE
2% glucose, galactose, xylose, arabinose %% pyranoside’} #H & o] &
i 1t} sapogenin® TEE HW, EF cyclohexane ring®| 5/ 9ZHo
e AHE Hazm 9ow, Cp-Cudll o1FZAge A48 3 Ut 'H-NMR
£ Aud 12-HE 655% 294 broaddt singlete & el & 4= 9
th =3 EAXR O T 6-77/09 methyl 712 H A7} singleto = §0.9-1.49 A
vetthal itk 219 cyleohexane®] methylene peakts 8 1.2-240014 X %]
gl o)eh Ze FEAAQ w9 AFE FFY AE F9 sapogening

EAE 3 & Yo T FAEY EAE ¢S 5554 NMR Aol A
HFEn 4oz BAE 9 anomeric AA 9 F4E 550560 dAA
doublet(J=8llz We)) o2 B&3| FEHol Ak a9 $£252 OHZ|9
Hate] 917 Wl 635 ppmE AF3t #EET ol EAH wa
9 EAg #2Fo2A B fractiond] WlFA Y &4 4¥E AR 5
AA == Aot

E#-& HPLC 5& o843t 4 AES &5 Feslein =83

Hov, AFEY FA0o vi§ FAE Y Hdete AX ‘
At X3 dojR= HPLCY E£¥o| Su&o]7] wj&e| HPLCS #
€ BoAME, FETF ANBEE €& 7 e Hol AF & 9gLolnt 1
Hu @)X sample®] NMR A#EHE T, HLF, o EFoA
saponin‘gd ¢ A4 d4F = #U F F e FF ALdE HAAAYE
T3t @Y AES BEYT F e dHA dolgHE IgRIP= o dF
o o7t gtz ATk ool Wizt HPLCY dwlel8+ ¥ 4-634 2
12-169] F A8k T}
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B gAgAN 2dE AE2E9 1H NMR ~9E--S 19 8-103% 23
16-340 HAA gtk HoA AdEd NMR £4¢ dgd ot
oleanolic Bl = FAIE A EA8E fraction® ¥ 8, 9, 17, 19, 25,
309 siHele Almda FHET

HolA A3 B upet o] oleanolic MiZA 2 HFAIEZ S EA 7heA
°] 3& fractiong 7ML ALH AARAE AF AT ©¢d EF=29
227 A%HoloF & Heolw, 'H NMR spectrum %% oldz “C NMR
spectrum 2 Mass spectrum, IR spectrum< °]4% T2 #9 #HALE AH
A 125 QY F Y2 dozo A7t AdHojof & Aot}
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