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Constituents and Quantitative analysis from the Leaves
of Acanthopanax divaricatus f. nambunensis

Hyoung Kwon Cho, Inhye Ham and Wan Kyunn Whang*
College of Pharmacy, Chung-Ang Univesity, Seoul 156-756, Korea

Abstrcat —From the water fraction of the MeOH extract, three compounds, 1,3,4,5-terrahydroxycyclo-
hexanecarboxylic acid 3-(3,4-dihydroxycinnamate) (chlorogenic acid), quercetin 3-O-B-D-galactopyranoside
(hyperoside), and 1(R)-hydroxy-3,4-seco-lup-4(23), 20(30)-dien-3,11a-olactone-o-L-rhamnopyranosyl(1 — 4)-
B-D-glucopyranosyl(1 — 6)-B-L- glucopyranosyl ester (chiisanoside) were isolated and their strutures deter-
minated by 'H-NMR, ®C-NMR, IR, and FAB-Mass. Chlorogenic acid and Chiisanoside had been quantitated
by HPLC from eight Acanthopanax species per 10 g A koreanum 19.82, 4.17 mg, A. nambunensis 65.00,
1.86 mg, A. chiisanense 67.19, 4.72 mg, A. albeofructus 69.58, 4.96 mg, A. chungbunensis 31.96, 6.73 mg, A.
pedunclus 13.95, 1.52 mg, A. senticosus 27.19, 8.17mg, A. sesstliflorum 7.49, 5.88 mg.

Keywords [ Acantopanax divaricatus f. nambunensis, chiorogenic acid, hyperoside, chiisanoside, HPLC.

SR QAT Acanthopanax divaricatus f. nambu-
nensis C.S.Yook(Araliaceae) &= §-2] g} BAro 24
T2 @AM AEhs G Eolth 98] Uzt
oAl 43719 G971 ool 27t A sessiliflorum),
AWt 7V A. chiisanense), 527V (A, sessiliflorus
f. chungbunensis), 7FA 2 7V(A. senticosus), 3 2713
A koreanum), X B9 2 7V3 (A divaricatus var. al-
beofructus), T 2.7V (A pedunculus) 157 & TFFSt
Zo] oAy A 3 glet

Agekog QrluuRE: 280 299 THE A
(Acanthopanacis cortex)e} 3t AR}l Qi #x
Al A EEAede AE (R FA Hol Jlem
dn] (M) 7 AR (R ) Bk AT F (FER),
LI T, ZERER)SY FX(FH)
0] (BE), 271 (HR), 555 (HERR),

T8\

.
EE

o

T

T2 =Rl #E EolE o] ARiAR
(%1} 02-820-5611 (W) 02-816-7338
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RETETERAER), FATSTETCHERERER?),
(HHTE ) Solth.

FAEE (EMFF), B2
k% NEF Yol et YRATE HY, A

chitsanense> A} 3,4-seco-lupane glycosides(chiisanosi-
de), acanthoside DY &, A. divaricatus ©| A chiisano-
side, iso-chiisanoside, hyperin® &, A. hypoleucus i A1
hederagenin glucoside 2} oleanolic acid glucoside,”
A. sciadophyllodes %/ taraxerol, phytol” &, A. sen-
ticosus 1~} eleutherosides I-M, ciwujianosides, frie-
delin, iso-fraxidin % A
sessiliflorum 1~ chiisanoside, acantopanaxosid® Z
A. steboldiana | 4] sieboldianoside A, B, kalopanax
saponon A, B, sapinoside B %! kaempferol-3-O-ru-
tinosoide 528, 12l 1L A. tricodon ©} ] bauerenyl
acetate, ent-kaur-16-en-19-oic acid, chlorogenic acid
alna sk,

oFE] €42 chiisanoside 7} anti-histamine &4 |
ephedrine? alloxan® % -+ 58 Zxel il 37

senticosides A-F 59 &,

b=

=2
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a2, AlEsteAE FE¥ k] parenchymal cell
9] &AS = Ayt 93, MTT assayell 23 &
SEFE cisplatinel] vlE] FF AR AEHS
cisplatinel] H]3l] @A3] F& FX& YN,
lignan glycoside #|9-& C-labeled amino acid & T
w7 Aol ¢loA] amino acidell incoporations &
ANAZETE 2EE v vk 3 chlorogenic
acide= duloleiA &3 Wehaksl &b k- Alef o
& AP 7 RaEe] ok,

o3} Ho) dAEA B ertE Aol it
A7) WEEo] grort, @-erkel] gt AR
92 7)o thét chemotaxonomy”Zt §leroll A<t
WA ool st AdiEe] 9 Eejd AR Y
A BT

chs
AT

5tod
°
=

AEHYY

AR

<2 Uglel A= & AE F Al
= -9 7V Acanthopanax divaricatus f. nam-
bunensisS 1996'd 8¥ Fustu okx ol HH
gl 288 AR F 1 & AEsk] ARSI
S o] AL 8FY AR 1998 68 T
Q A=zRef) 2MERE Ag M, AE
82 49S AR F AREsIlch Al ARE 717
# IR Spectrophotometer £ Nicolet FT-IR ¥ Ma-
gna-750(U.S.A.) & MassSpectrometer += VG70-VSEQ
(En-gland) & 191 'H-NMR ¢} “C-NMR Spectro-
meters Varian Gemini 2000(U.S.A)E AHg-3+5ITH

& [}
st opxdl

Aao] M=

A% A8 2kge MeOH 20[= Aol 33,
2zt 7kt FESke] MeOHYA 320 g2 AT
0%71011 BAFE Y1 G F ojsie] g oo
chloroform® 2 53] ¥H% Agjste} £8& F, 5
et sFste] dA 180g2 EUTH.

ofi o
to o

Compound I, II, II1 8| &2|

4% £3(180 292 DIAION HP-20 A £ column
chromatography 3] H,0, 20% MeOH, 40% Me-
OH, 60% MeOH ¥ 100% MeOH 32 4o
20% MeOH # 3 5-& Sephadex LH-20 column chro-
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matography(A /1€ : 10% MeOH)E ©]8-8t] Com-
pound I & wejstich. £, 40% MeOH 8 E&
Sephadex LH-20( A7)-& v : EtOH) & & YHE3}od
column chromatography & 3} Compound I & %
et 3 60% MeOH ¥ EE S WIEH R
Sephadex LH-20 column chromatography( 2 74+ ;
1) 50, 80% MeOH 2)30% MeOH) & AAd F
ODS column chromatography( 27§21 ; 40% Me-
OH) & A A8}9d compound Ml & AT},

Compound 1

m.p. : 208°

IRV cm™ : 3420(0H), 1697(C0O0), 1607, 1520,
1455(aromatic C=C)

(-)FAB-MS : 353[M-H]", 191[M-(caffeoyl+H)]"

"H-NMR(300MHz, DMSO-d,)

dppm: 7.42(1H, d, J=159Hz, H-8), 7.04(1H, d,

o)
o =4
HOOC
QOH
OH OH
Compound |
OH
OH
OH o
O—@Gal
OH O
Compound Il

.

COO-Glc£Glc%+Rha
HO

Compound il!
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J=15Hz, H-2), 699(1H, d, J=84Hz, H-5), 6.77

(1H, d, J=8.1Hz, H-6), 6.15(1H, d, J=15.6Hz,

H-7), 507 (1H, d, J=11.1Hz, H-3)
3C.NMR(75MHz, DMSO-dy)

Sppm : 73.4(C-1), 37.1(C-2), 68.0(C-3), 70.8(C-4),
70.3(C-5), 36.1.(C-6), 175.1(C-7), 125.6(C-1), 114.3
(C-2), 145.0(C-3), 148.4(C-4), 1158(C-5), 1214
(C-6), 145.6(C-7), 114.8(C-8), 165.9(C-9)

Compound 11

m.p : 229~239°

R ¥ cm™ :3428(0H), 1658(C=0), 1606(C=C),
1088, 1020(glycosidic CO)

(+)FAB-MS : 465[M+H]*, 303[M+H-Glc]*

"H-NMR(300MHz DMSO-d,)

dppm:7.04(1H, dd, /=18 84Hz, H-6), 751
(1H, d, J=2.1Hz, H-2), 6.801H, d, /=84Hz, H-5),
6.38(1H, d, /=2.1Hz, H-8), 6.18(1H, d, /=15Hz,
H-6), 5.35(1H, d, /=7.5Hz, Gal anomeric H)

BC-NMR(756MHz, DMSO-d,)

dppm: 156.6(C-2), 133.7(C-3), 177.8(C-4), 161.5(C-
5), 98.9(C-6), 164.5(C-7), 93.7(C-8), 156.5(C-9), 104.1
(C-10), 121.3(C-1), 115.4(C-2), 145.1(C-3), 148.7(C-
4) 162(C-5), 122.2(C-6), 102.0(C-1", 714(C-2"), 733
(C-3"), 63.0(C-4"), 76.0(C-5"), 60.3(C-6"

Compound IIT

m.p: 228°

Rv™ cm™ :3400(0H), 2936(CH), 1711(C=0),
1641(C=C), 1377(CH,), 1311(CO0), 1066(glycoci-
dic CO)

(+)FAB-MS:993 [M+Kl1*, 809 [M-rha]*, 647
[M-glc-rha]®, 483[aglycone]

'"H-NMR(300MHz, pyridine-d;)

dppm: 1.04(3H, s, quarternary-CH,), 1.16, 191
(each 3H X 2, d, quarternary CH3), 1.713H, d,
J=6.0Hz, rha angular methyl), 3.95(1H, t, J=
7.0Hz, 11-H), 5.05, 5.16, 4.68, 4.94(each 1H, s,
23—, 30-CH,), 5.02(1H, d, /=81 Hz, Glc anome-
ric H), 5.85(1H, s, rha anomeric H), 6.39(1H, d,
J=8.1 glc anomeric H )

BC-NMR(75MHz, pyridine-d,)

Sdppm: 75.3(C-1), 38.9(C-2), 173.4(C-3), 148.0(C-
4), 49.7(C-5), 26.8(C-6), 33.7(C-7), 41.8(C-8), 44.2
(C-9), 44.2(C-10), 70.6(C-11), 32.4(C-12), 35.1C-
13), 42.3(C-14), 30.8(C-15), 32.4(C-16), 61.3(C-17),
44.4(C-18), 47.9(C-19), 150.8(C-20), 29.1(C-21), 36.8
(C-22), 114.1(C-23), 25.3(C-24), 18.8(C-25), 18.0(C-
26), 13.8(C-27), 175.3(C-28), 19.2(C-29), 111.3(C-30),
95.71(Glc C-1), 742(Glc C-2), 784(Glc C-3), 709
(Glc C+4), 765(Glc C-5), 69.5(Glc C-6), 105.3(Glc
C-1%, 755(Glc C-2), 772(Glc C-3), 78.9(Glc C-4),
784(Glc C-5), 63.0(Glc C-6), 103.0(Rha C-1"), 72.8
(Rha C-2", 72.7(Rha C-3"), 74.1(Rha C+4"), 704
(Rha C-5"), 18.5(Rha C-6"

Compound I ¥ Compound III2| &2EA

a AN 24 : Y& il PR g vhE 10gS
3] Yo} MeOHE 9l 58734 3A17F 74, 3
23 v s 3 FE3th o H08 ¥
o] Etherg 4ol €X3t ¥ $5-& 3l 7%
EET F MeOHE 718lo] 50miE ¢ A& HAo
2 g},

b. ¥FN9] zA : ¥-2]¥ Compound I(chlorogenic
acid)®} Compound I(chiisanoside)E Ztz} 10 mgX
3] 2ol volumetric flaske] ¥ 1 MeOH & ¥
o] 434171 F thA] MeOHE 7180 50 miz &t 7

pavt

. pump; WATERS™ 600

. column; Bondapak C.g(¢ 3.9 X 300 mm)

. mobile phase; 0.1%TFA MeOH:0.1%TFA H,0
(32: 68); 90% MeOH : 10% Water(90 : 10)

. detector; UV-Detecter(254 nm), (209 nm)

. flow rate; 1.0 m//min

d. At
3 (mg) = E5EFY % (mg) X RuRs
Ru = 7 N2| peak HH
Rs = X5 A9 peak ©3F
o ¥ ng@

S2vtet @A AgHEQ R TR
(Acanthopanax divaricatus f. nabunensis) &) A%t
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UG HAE EE3SHY 2O FE MeOH dAE Yo
chloroform® & &x|3t & 71 2A& DIAION HP-20
£ 0] 83} column chromatography &4 H,0, 20
%, 40%, 60%, MeOHE-81 02 W} om 1 i
& Sephadex LH-20, ODS gel 5 ©% Z}7} column
chromatography %3 Compound 1,11 % & &
2 3k3dct.

Compound 13} Compound III¢] b wE BF
M3} AN peak?] WAL ALkl FHEAT

Compound I —Compound I-& mp 208° 2]
A powder ©] 1L IR Spectrum & 3420(0H), 2361(C-
H), 1697(C=0), 1607(C=C)%-olIlA] 7%t E <% band
7} Ueh= 71o% Kol phenold IHTEZ FHHNU
t}. Negative FAB-Mass spectrum °l 4] mj/z 353
A M-HT @] molecular ion peaks #1& 5= U3
oo m/z 191 oA caffeoyl 1 ¥-AH7} Eetd frag-
ment ion peak & B 5= Q.

'H-NMR spectrum & R §7.04 ppm & doublet
signal & J=15Hz © 2 H2'9& F4F F AN
56.99ppm 2 86.77ppm 2| doublet signal & J=
81Hz 2 H-6' % H-5'7} ortho-coupling &S F4 &
2= o}, w3t caffeic acid 9+ quinic acid &) A
2 2?7t vlwolA §3.93ppm 2 H-59) 83.56
ppm 2] H-47+o] broad singlet 2 “teEb4iL 9111 H-
30] §5.11 ppmoll A down fieldEjo] #FE= Zo R
Ko} quinic acid C-3¢1| caffeic acid’} A& A=
& =A% % 9lort. X §7.42ppm 2 doublet
(J=15.9Hz) ¢} 86.15ppm 2] doublet(15.6Hz) = caf-
feoyl &) 79, 8 o}Z A3} proton ©] trans A A|
o &g F4E F AN

33 BC-NMR spectrum < R ™, 3160~186 ppm
ofA] 119 carboxyl?]2} peak’} 8175.1 ppmollA Lt
Elta gla, mdt §165.9 ppmellA] esterdToll &t
signal o] #Z 59, caffeoyl & C-1 ¥ C-2+ 336.1
ppm ¥ 837.1ppm olX BZFHUTH.

o|rre] 77184 9] Axtel FaEd W) ulnE
Compound I & 1,3,4,5-tetrahydroxycyclohexanecar-
boxylic acid 3-(3,4-dihydroxycinnamate) ?1 chloroge-
nic acid & #21 F¥ct.

Compound II—Compound [T+ mp 229~239° <
FAAA 02 Mg+HCIHFSA 2FAdolw IR spec-
trum ©l| A 3428(0H), 1658(cr, B-unsaturated C=0),

Vol. 43, No. 3, 1999

1606, 1496(aromatic C=C), 1088, 1020(glucosidic
COYl 7% H+thd YeRPE flavonoid® 37
Bl9dct . Positive FAB-Mass o m/z 465 <4
[M+H]" 9] molecular ion peak 7} #=EH %31, he-
xose 7} B2+E m/z 303 9] fragment ion peak 7} T
Z5)= 702 Hot quercetin F.30ll hexose’t A
HAes & 7 AU,

'H-NMR  spectrum °l}=  37.64 ppm 2|  double
doublet signal(/=1.8, 8.4Hz)-& H-6' %, 87.51 ppm
9] doublety=2.1Hz) & H-2' 2, 8.80ppm & d
(J=84Hz) & H-5 & F4 & &+ ANz, =3
36.38ppm 2 86.18 ppm & doublet signal & J=
2.1Hz = meta-coupling 3t o AlALEY T4
H8 9 H-6 & FA3ct. 123 §5.35ppm &
anomeric proton J=75Hz&X o] B-D-galactose
Ag =A% £ k. BC-NMR spectrum ©|A]
C-37} 8133.7ppm S % down field shiftdte] bt
UE C39 OH7F A &H s & F AN
8177.8 ppmellA carbonyl?]oll 7118 signalkd &<}
aaint.

ol4te]l A E | Compound I+ quercetin 2] agly-
cone®l] B-D-galactose”} C-39 A= Q)= O-gly-
cosideZ 7]713%A 9 E&¥o] H|ZE quercetim3-
0-B-D-galactopyranoside <5 hyperoside® & 783t3itt.

Compound HI—Compound III-2 mp 228° 2] -
A Ay AR o2 Liebermann-Buchardih-g-ollx ¥4
o|n] TLC 28] 10%FAtelA 2 Hepdog
MEtd o IR spectrumellA] 3400(0H), 2936(C-H),
1711, 1641(C=C), 1066(glycosidic C-0)EllA+ 73t
&4 band 7} Ve A2 2 Ho} triterpenoid Al
saponin 3t ERE FAFACEH.

o] &8rE9) positive FAB-Mass spectrume X7
m/z 993 |4 [M+K]* 2 molecular ion peak & &
A& 4 AANSH, miz 809, 647 I 483X Z}ZF
rhamnose, glucose 2 glucose 7} 2tz 1mole ¥ &
29 fragment ion peak & TEE 5 QIAUTH.

'"H-NMR spectrum & X% angular methyl signal
3707} 81.04(s), 1.16(d) & 1.91(d)olA #ZE 3L olF
ZA3to]| &3t proton©] 85.05, 5.16 ppm X 54.68,
494 ppmellA BEF= 2102 Hol 2719 exo double
bond7} EAK= lupaneA] HEE FHE F U
=&k C-119) proton signal©] 86.95 ppm Al triplet
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2 J=7.0HzZ A7} shiftdt 0o lupaneAlF C-
11°] lactone H el Z A3 H 3,4-seco-lupan 7| triter-
pene 4& FAHZL 5 Ut

3+, 99 anomeric protons B A A shift
3Fal = 86.39 ppm & anomeric proton-< doublet
& J=8.1Hz A aglycone 2] ~COO ¢} ester A%} st
B-D-glucose ©] 12, =3+ middle B-D-glucose E4] &
5.02 ppmeliAl doublet? J=8.1HzZ ebsty,
32 2 rhamnose 7} 85.85 ppm | A4] singlet 2 #5
%31 rhamnose C-6 ol &l %¥ 3} methyl ©] 81.71
ppm A4l doublet & J=6.0Hz 2 #Z o] 3,4-seco-
lupane 9] C-282] -CO0®l| 2mol 2] glucose s} 1 mol
2] rhamnose?} Z ¥ monodesmoside® triterpene
o7 A,

BCNMR spectrum *} A& 81753 ppm 3% 81734
ppme] COOH E+= ester group @l carbonyl carbon
©% Ko triterpene C-282 HMHZQ! signalZ F7%
3} 31 §173.4 ppmoll A lactone ring 2] C-3¢f 7|4l
8l signalo] &% 9] triterpenes 3,4-seco-lupan
type S SEIF I olck. B3 895.7 1053 103.0
o4 2] 3719 signal & anomeric carbon ¥-& LtE}
yzg g3E2= 3749 sugar unit®® AT S-S
¢4t} I, angular methyl signal ©] §25.3, 19.3,
188, 185 ¥ 13.9 ppmiA “}ER} compound TI7F
A2l 34-seco-lupan type® triterpene HIF A
& 4F AT

olae] 717184 Aus} Fu FA*He] vlme
Compound III & 1(R)-hydroxy-3,4-seco-lup-4(23),

=

Table I —Quantitative Determination of Chlorogenic acid and
Chiisanoside by HPLC

O Chiisanoside

| Chlorogenic acid

A_ koreanum
Anambunense
A.chiisanense
Adivaricatus var.
chungbunensis
A peduncius
Asenticosus
A.sessiliflorum

20(30)-dien-3,11 o-olactone-o-L-rhamnopyranosyl(1
— 4)-B-D-glucopyranosyl(1 — 6)-B-L-glucopyranosyl
ester(chiisanoside) 2 &3} ).

Compound I % Compound I112| HE

Compound I(chlorogenic acid) 2| & &F—Compo-
und I& EF 4 o7H o 855 HAFelxe &2
o] ABE ZAEI] 22 2A3RIA 3] vjuwst F
o) AE 10 g% -/ el = 65 mg, A2 HellA
= 19.82mg, 72 kElE 2719 mg, el 13.05
mg, A& 2719+ 6719 mg, FH 2719 = 31.96 mg,
27 749mg 18l " 7k 65.98 mgl R
e T (Table D).

Compound III(chiisanoside)2| & & —Compound
M 559 9 e/t o 858 ARl ol Al
25 2As 2 23l 33 vlmet At o)
AR 10g3 $Ee el = 1.86 mg, A 7ol
417 mg, 7HAQ271= 817mg, 2719 152 mg,
A2 M= 4.72 mg, FF27H= 6.73mg, 271
+ 588 mg 12131 FE /M= 496 mgeE VERR
T} (Table D).

4 £

227 B o1& AE digh ATt 1
Hxo] kot el SateldA 1 dedTvh A
] e 9y FH- 2T Acanthopanax di-
varicatus f. nambunensis C.S. Yook(Araliaceae) &
AAFE Yol thste] HAE oRE shsha] oE A
2], MeOHH~ 2] Water/}H-4-F 24 H SEE 35&
Qelslle 1 TRE 4% e 4a AR
A (IR, 1H-NMR, ®C-NMR, Mass) & %3t z}z}
compound F& chlorogenic acid(1,3,4,5-tetrahydroxycy-

=]
o
A=}
o

clohexane-carboxylic acid 3-(3,4-dihydroxycinnamic
acid) (C,;H,;0,), compound II + hyperoside(que-
reetin-3-O-B-D-galactopyranoside(C, Hy0,,)) ¥ com-
pound III & 1(R)-hydroxy-3,4-seco-lup-4(23), chiisa-
noside (20(30)-dien-3,11  «a-olactone-o-L-rhamnopyra-
nosyl(1 — 4)-B-D-glucopyranosyl(1-6)-p-L-glucopyra-
nosyl ester(CH,,0,0)) & &<, T4ict.

5l 97 o] thigt chemotaxonomyZ} {1380l
23lo], o7l &5-5 ARste] et B

J. Pharm. Soc. Korea
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2|9 chlorogenic acid®} chiisanosided ¥E© 23}
HPLCE #Azks A5l 2714 7199 chemota-
xonomy ° th3E 7teAdE Ao 1 AT chlo-
rogenic acid= AR Agsls el ol By,
FY A Hro| ABER= @ 719]of= chiisanoside®]
go| B2 Aoy Yepgou Hdertde] F¢e T
I8N &3HA W= ZoE UERdrt. 53] e
9] 918 chlorogenic acid 7} 10g @ 65 mg ]\t &
#5]o] 3lo] chlorogenic acids o83+ JeRE7e]
2 A EZ A o] grksA ol wrka Atm €T,

#HAtel S

2 A Badsried AR do R s3E
Aom Aol A=Y ofgE o LBE 2/t

o FA Agdigty $FFIFEAE A=Y
2 #
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