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Phytochemical Studies on the Barks of Acanthopanax
senticosus forma inermis

Chang Soo Yook, Sun Chang Kim, Chang-Johng Kim and Dug Ryong Han
College of Pharmacy, Kyung Hee University, Seoul 130-701
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Abstract— Chemical constituents of fruits, leaves and barks of Acanthopanax senticosus forma
inermis were studied. Their fruits have higher contents of crude ash, crude protein, crude fat,
fructose and glucose than those of other Acanthopanax species, and contained larger amount of
glutamic acid and malic acid among amino acid and organic acid, respectively. The compounds
identified from their barks and leaves, were B-sitosterol and stigmasterol, sesamin, savinin, syringa-
resinol diglucoside, oleanolic acid, chiisanoside and polyacetylene (CoHi0O:, mp. 62~63).

Keywords{ ] Acathopanax (=Eleutherococcus) senticosus forma inermis, Araliaceae, sugars, amino
acids, organic acids, phytosterols, savinin, sesamin, syringaresinol diglucoside, chiisanoside, oleanolic

acid, polyacetylene compound.
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gk Elyakov 59-& 2 zZta v} A sessiliflorum £
5)ol| A acanthoside A, B, C, D& ®-2]5}9] 17, acan-
thoside D+ eleutheroside E2} 728 lignanA &%
oletx Ruslgd e, (—)sesamin®} (—)savining
)T g vp ok

oAz} o] QrtELel] whate] W A7 AW
gl ot &) e v A senticosus forma iner-
misoll thatedi= o} A 7pa] Aiel #gh A77h gl
abotsle) S BrpA ezt ], A
o] Axo] sl A A 5] ofu|ikil
S714ke] ko] Aelezgu} FHeguHc} T

kol o, 4@ of|+= sesamin, savinin, oleanolic acid,

)

—

polyacetylene#] &%, syringaresinol digiucoside %
chiisanoside”} &#% &S FHEUT, o2+
L}F-ofl &= polyacetylene 3H§HEo] {5 USE

F#steich

Aol AREE AEF 19884 4U~94Y
3 A7|E FelM AT TR
o Asta, DAL AAEE
Ag-8hod T,

7|7]—HPLC(Waters 244, US.A), Amino acid
analyser(Hitachi KLA-5, Japan), Ultra Violet spect-
rophotometer(Hitachi 2204, Japan), Infra Red spec-
trophotometer(Bomen MB-100, US.A), Nuclear
Magnetic Resonance(Beuker AM-200MC, U.SA),
Mass-spectrophotometer(Hitachi-perkin Elmer, Ja-
pan), Gas-chromatography(Joyota Tu-2, Japan)

et ERAM - 37, o, =k G4
A (EE) el wed AAlskdel G0 o A
Scheme 17} zto] xej3lel HPLCE AA|8ksie
+AzAe g7 3ok

Column : Carbohydrate analysis(39 mm>30 cm)

Flow rate ! 1.5 m//min. :

Detector : RI(X8) rate

Instrument : Water's HPLC(Model 244, U.S.A)

Mobile phase : Acetonitrile . water=80 © 20

Chart speed : 0.5 cm/min.

ofm| - ake] Ak ZEviAle ZulvbF, A4t
I gl BRe guue] B4l 65¢4 8 23]
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Sample(fresh fruits)
Crushing(15~20 mesh)
| added distilled water
Shaking for 1 hour

Filtration

Evaporation

HPLC analysis

Scheme 1—Disposal procedure for sugar analysis of
Acanthopanax sp. fruits.

N-HCl 5mig 7}ste] Zhadsiel 110CeA] 24417k
bR oY st 7ebEEEted sodium
citrate SHEgoloz sMI F odAgI}oR 3o
obu] ik RE-F-A 7ol F])sle] HEEleal F MR

Ae ohest ek,

Analysis of acidics Analysis of

Conditions .
and neutrals basics

Column size 26X150 mm  2.6X 150 mm
Ion exchange resin 619 619
Resin height 540+ 10 mm 70+ 57mm
Analysing time 190 min 80 min
Flow rate butter 0.225 m//min  0.225 m//min

ninhydrin 0.30 mi//min 0.30 m//min
Pressure butter 10~16 kg/cm?  3~6 kg/cm®

ninhydrin 3kg/cm? 3 kg/cm?
Butter soln. pH 3.25, 4.25 pH 5.28
Colomn temp. 53¢ 53¢
Reaction bath temp. 100TC 100C
Chart 180 nm/hr 180 nm/hr

Ether 71848 — +9 () 1kg& ELOZ 104
7h4 23] YA slo] ol ~ oF 80 ge PAM 2 F
20g-&- 5% alcoholic KOH soln.e.2 7 3}3lx Et,0&
7hale] £-7331 8-S Felste] FHTE A sl Nay-
SO, anhydride® =271 ©}-2 preparative TLC
(Hexane : AcOEt=3: 1) 2 Z Rf7} 247+ 0.33 % 0.34
ol phytosterol A, B % Ezo =HHYE o
MeOHE 3] A sled MR} AAGS lxlem,
GC-Massell 2)8}o] sterol EE#} wlal Algsbgich
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Dried barks of Acanthopanax senticosus forma inermis

1Kg

Extracted with Et;0

Filtered
] .
Et0 Soln. Residue
Evaporated Extracted with 70% MeOH
Filtered and evaporated
Et;0 Extract MeOH Extract
Chromatography on silica gel Extracted with BuOH
n-Hexane : AcOEt (3:1, 3:2) Evaporated
I | | BuOH Extract

Substance 1. Substance II. Substance III.

Rf=0.87 Rf=0.86 Rf=0.43

mp. 120.5~121.5C mp. 143~144C mp. 305C
white needle white needle white needle
crystal crystal crystal

Substance IV. Chromatography on silica gel

Rf=0.45 CHCl3 : MeOH (10 : 1~1:. 2)
mp. 62~63C

colotless Substance V.

crystal

Rf=0.35
mp. 243~245C
colorless needle crystal

Scheme II—Fractional isolation of Substance I-V from Acanthopanax senticosus froma inermis barks.

Dried leaves of Acanlhopanax senticosus for. inermis

Extracted with dist.
water for 4 hours

Filtered
{ 1
H20 solution Residue
evaporated
11,0 extract 60g
column chromato-  Column ! silica gel
graphy and TLC (230 mesh ASTM Merck)
Substance VI solvent : CHCl3 : MeOH
Rf=0.35 10:1~1:1
mp. 228C TLC : solvent
white colorless needle CHCl; . MeOH(65 : 35)
crystal spray reagent . 10%
H,S04

Scheme III—Fractional isolation of VI from Acantho-
panax senticosus forma inermis leaves.
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Table 1—Chemical compositions of Acanthopanax sp.

Table IT—Sugar contents distribution of Acanthopanax

fruits. sp. fruits.
T . crude crude crude Species Sugars Contents (mg/g)
Species ash (%) protein (%) fat (%) Fructose 575
Acanthopanax senticosus Acanthopanax senticosus
max 0.9 2.3 1.2 : !

Jor. inermis. forma inermis. Glucose %0
Acanchopanax chiisanenisis. 0.8 1.6 0.8 Fructose 19.6
Acanchopanax sesstliflorum 0.8 15 07 Acanthopanax chitsanensis Glucose 15.2
for. chungbunensis ’ ’ ’ Sucrose trace
All values are expressed as mean of triplicate determi- Fructose 30.0

nations. 1y
Acanthopanax sesszltﬂoru.m Glucose 925.0

forma chungbunensis.

Sucrose 15.0

chatat— 2R 5 415 7palo] A A= Table 119}
7roke}, FEA A fructose, glucose, sucrose?} 7
Ex59lom ErpAle A - 9 fructose §HFo)
575 mg/g o2 4 F4- 0 a7 2141(30.0 mg/g) ol
2] 2] Ak e a2k A (19.6 me/g) Bof x4l of
o}

ofo|'cAt #zb— A E A E2] aminoit EAA¥
Table 1113} zEofrh. ofpjmate] oif-E FiF
TFo] gledor} 1 FolA B3| glutamic acid7}

£ amino acidell ®]3le] AR gho] FFHo] gl
sot 1059 #Haolw|m4ke] dF<l histidine?
gaFo] A wopo)

LIA— A g A B2 F7]Ake] BAARE

ko
s %

de A

Table

IVe} zsir}. E71A) et sk Aol oxalic acid9}
malic acid7} #e]eZsv FHezta]e] AMHch
ol grEle] alddch

2. olEHDIBME

Sterols— F71A| 27t 3| v frulel A wtej gk phy-
tosterol A % B+ Liebermann-Burchard % Salkow-
skii ¥F-S-ol] 4] ofAdo]g)l e, gas-chromatography 2
3} B-sitosterol3} stigmasterol®)-2 12319132, mass
spectrumel] 4] E-z}gko] 747+ 414 | 4122 4] B-sitos-
terol¥} stigmasterolq] & FAs}sloun] ©)E X E

slmAld e Ao YRssic,

Table 1II—Amino acid composition of Acanthopanax sp. fresh fruits.

Contents (mg/100g)

Amino acid

Acanthopanax senticosus Acanthopanax Acanthopanax sessiliflorum
for. inermis. chiisanensis. for. chungbunensis.
Aspartic acid 224.1 251.2 125.9
Threonine 93.3 1139 60.5
Serine 107.0 1319 71.1
Glutamic acid 388.4 508.6 254.0
Proline 96.0 1154 58.5
Glycine 108.6 126.6 67.6
Alanine 110.8 117.0 68.8
Valine 103.9 1155 71.6
Iso-leucine 93.0 106.4 53.5
Leucine 156.5 185.0 92.0
Tyrosine 47.8 52.1 23.0
Phenylalanine 92.7 105.0 52.9
Lysine 114.7 134.6 70.2
Histidine 39.8 45.5 23.0
Arginine 1112 161.2 65.9
Total 1887.8 2269.9 1158.5

J. Pharm. Soc. Korea



F7h o g YR 151

Table IV—Composition of organic acids from Acanthopanax sp. fresh fruits.

Contents (mg/100g)

Organic acid

Acanthopanax senticosus Acanthopanax Acanthopanax sessiliflorum
for. inermis. chiisanensis. for. chungbunensis.
Oxalic acid 56.9 51.2 51.8
Malic acid 235.4 159.3 205.6
Acetic acid 134.1 61.2 2019
Fumaric acid 2.7 5.0 12
Succinic acid 197.8 106.8 215.1

Mass spectrum : A. m/z 414(M™), 396(M " -H,0),
381(M*-CH;-H,0), 303(M' A-ring-CH.)

B. m/z 412(M "), 394(M"-H,0), 369(M " -43 isop-
ropyD, 301(M* A-ring-CH,)

utz}A] o] phytostol A %! BEA e 7}z B-sitoste-
rol#} stigmasterolslo] w=joic)

Substance I—%7% & mp. 1205~121.5C¢el
Ao wA 7]718A AR (+)sesamin®E FA
ahsdch

Mass spectrum : m/z 354(M*), base peak 143
(100%), 311(42%), 199(52.4%), 87(99.6%), 74(77.1
%)

(@80 : +71(CHCly)

Anal. Caled. : CxH150s, C, 68.01 1 H, 5.12 : Found,
C, 6836 H, 5.29

IR vEBiem ™! 2860( aromatic CH), 1505, 1440,
1370(CH,), 1040(CO-CH,), 750(phenyi radical)

PMR(in CDCly)ppm : 3.0~32(6H at 2, 3, 6, 2/,
3, 6, 40(-0-CH,-0), 6.6~6.8(CH,)

Substance I ez oA Helgk 1%
sesamini} ¥|x A A7} UdFstech

Substance II(savinin) —Substance I+ mp. 143~
144cl ARG o 2 7|7| A AR savi-
nine & %33leic}

Anal. Caled. © CyH1s0s, C, 6840% : H, 4.99% ;
Found : C, 67.79: H, 5.12%

IR vEBrem ! 2860(Aromatic CH), 1725(C=0),
1630, 1590(Aromatic C=C), 1475, 1440, 1340, 1245
(3, 4, 8, 4", 5-CH,), 1170, 1180(1-6, 1'-6', methylene
dioxy phenyl group), 1020(9, COCH,), 700, 750
(phenyl radical)

PMR(10% soln in CDCly) ppm : 6.6~7.4(6H, 2,
2', 3,5, 6, 6), 6(3, 4, 4, 5-0-CH,-0), 3.1~3.2(7-
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CH,), 5.8(8-CH,)

Substance 1& 27} el4] -2 savinin FF}
WAl F A JH]skeic)

Substance IIl(oleanolic acid)— Substance 112
mp. 305C2] WMAHo g e Lo
oleanolic acid2 FAslgich

Mass spectrum : m/z 456(M "), 438(M"-H,0),
248(base peak 100%)

Anal.  Caled. @ CyHy504,
Found C, 78.89, H, 10.56

IR vilicem ' 3420(0H), 2975, 2930(CH), 1680
(COOH), 1445(CH), 1040, 1020(C-0)

C®-NMR(in DMSO) ppm : 16.026(C-25), 16.240
(C-24), 17.879(C-6), 27.702(C-11), 25.153(C-16),
24.305(C-27), 27.944(C-2), 28.832(C-23), 30.402(C-
21), 33.209(C-7), 37.861(C-10), 39.195(C-4), 39.498
(C-8), 40.074(C-20), 41.782(C-11), 42.377(C-14),
47.289(C-9), 48412(C-17), 56.023(C-5), 76.764(C-
3), 123.397(C-12), 144.349(C-13), 178(C-28)

Substance 111> <dwo|4 F2]g EE oleanolic
acide} Hlx A3 Zzlel o= afich

Oleanolic acid2] acetylation— Z7}4] ¢ ZFaL 7
Fulol| 4] A& oleanolic acid 2g2 pyridineol| £-3)
A7)t} acetic anhydrided o] Aoz 48
ol Al 4417F 7he-she] WAl A ALAA-S Ao},

mp. 265~266C, Cs,Hs00,

Mass spectrum : m/z 498(M™*), 483(M'-CH,),
438, 423, 395, 300, 248(base peak 100%)

IR v&irem ' 3200(0H), 1820(CH,CO-), 1380
(CH»), 990(C-H)

CHY-NMR(in DMSO) ppm : 16.117(C-15), 40.059
(C-18), 41.808(C-19), 42.376(C-14). 46.737(C-9),
48.341(C-17), 56.080(C-5), 82.970(C-3), 123.162(C-

C, 7890;H, 1059:
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12), 144.534(C-13), 171.648(C-28), 20.6(CH;CO),
170.6(CH,CO)

XX acetyl oleanolic acid$} ¥ A2 U3
gt

Substance IV—Substance IV+ mp. 62~63C3l
Ao v 7)7|EA 9] A polyacetyleneH &
A2 #galslgdr}. o] 4L hexane : ACOEt, 3: 1%
HNAZ ste] TLCE 27 Rf=04524] isatin 4]
Aol 1§ 7AYo 7 ofHelg]ct,

Mass spectrum : m/z 150(M™*), 31(-CH,OH),

43(-C-CHy) =0

Anal. Caled. ! CoHOs, C, 71.67%, H, 4.17% ;
Found : C 71.63%, H, 4.18%

IR Vi cm™' @ 3418(-OH) % 2200(CH=CH), 29
24(CH), 1639, 1410, 639

PMR(in CDCl;) ppm : 1.3(H, =C-CH,), 1.8(H,
CH,), 2.1(H, =CH), 355(H, -C-CH3), 3.8(H, CH,
OH)

Substance V& 7|7 &3} E2)3)et4
Yo} polyacetylener] EAZ FA =)

Substance V— %3 V& mp. 243~245CQl &4
2A 7|718-A 438 ®o} lignan glycoside’l syri-
ngaresinol diglucoside(eleutheroside E) 2 543131
t}.

Anal. Caled. | C34Hys015, C, 54.90, H, 6.20 ; Found
C, 54.86, H, 6.23

Mass spectrum : m/z 742(M*), 181(base peak)

IR vEErcm™!: 3379(4,4'-diglucosyl OH), 2903(7,
7'8,8'-CH), 1600, 1477(7,7' phenyl C=C), 1010(7,9,
-C0), 623(phenyl)

PMR spectrum(in DMSO) ppm : 3.75(3,5,3',5', 12
H, singlet, -OCHj), 4.25(7,9,7',9" multiplet 8H, fu-
rain H), 4.9(4,4'-diglucosyl OH), 6.8(2,6,2',6' 4H,
aromatic H)

A Ve Aare Ao yTol A deldt EF syri-
1garesinol diglucoside & eleutheroside Es} vt
A7 AR FH

Substance VI—E% VIi= mp. 228T<l w473
o824 7]718A ZHAE Kol secotriterpenoid A A
4 chiisanoside® FA3}dc}. o] AL A4t
27a] 9ol ¥-2]g FE chiisanoside2} ] Al
Ha A x|tk

Ao B

Mass spectrum : m/z 954(M ") CgxH7nOn : chiisa-
noside, m/z 484(M™") ! chiisanogenin

IR vEB em~! @ 3376(OH, 2929(CH), 2850(OCHo,),
1717(C=0), 1100, 1175(cyclocompound CH.), 850
(o, B-OH)

PMR(in CDCl,) ppm : 1.0~13(CHy), 3.3~3.6
(CH,), 4.85

g £

1. Z7 M 27243V Acanthopanax( = Eleutheroco-
ccus)senticosus(Rupr. et Max.) Harms forma iner-
mis(Komar.) e} odubdE F 3%, =A%, =
il @t greddieke Ajepabezbud 5
O )5 Acanthopanax sessiliflorum for. chungbu-
nensis¥rd v @Wekom, ofml:AbgrERS glutamic
acid, aspartic acid, leucine, lysine, arginine 52
A2 FiElel sdslen EriAle s vF-Id o
Foln|niteke] FHeZIsH b govt ML
2V Acanthopanax chiisanensis X rh= H o)

Z7}A) 2 2 U4 ol = malic acid, acetic acid,
succinic acid, oxalic acid, fumaric acid 5-°] &-§ 5o
glem o]E {714t Foll A malic acid (235.4 mg/100
g) Feko] Ald wotrk

2. TR IS 9} dellA deEE A4S
7] 7)1 8-4 3} 0)3}3tA A3 & s¥3}e] phytosterol A ¥
BE z}z} B-sitosterol®} stigmasterol & - 5}g] 2.,
B4 12 mp. 1205~121.5Ce) WA A A g o 2 Bl
4] CyHis06& 7+ sesamin, 4 [+ mp. 143~144
cl WA Al B34l CyHig0s2 2H= savinin,
22 I+ lignan glycoside®4 mp. 243~245C<}
FAagabate 2 Bakal CyuHuO3]  syringaresinol
diglucoside 2 #9)sl¢ic}. =gk B3 [V+= pentacyc-
lic triterpenoid#| A%<l mp. 305C, WHHAFEA
o2 FAHA] CyHyOs& 2E= oleane type<l oleanolic
acid, 3 Vi mp. 228C YA A o|n] HapA]
CysH70105 7+ secotriterpenoid A1%-Q] chiisano-
side® 7}z el atgict

3. B/ eZIT oA "eld 24 Ve
mp. 62~63C<e) FAEeAg oz BxA CH 0,5
7= polyacetylene#| 2] A2 FA <)
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