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Isolation of the Antimicrobial Compounds from Aralia cordata Thunb. Extract

Wan Soo Han*'

*Division of Biomedicinal Chemistry and Cosmetics, College of Science and Technology, Mokwon Uniy,
Daejeon 302-729, Korea.

ABSTRACT : Bioassay-guided isolation of the dried roots of Aralia continentalis led to the isolation of (-)-pimara-8(14), 15-
dien-19-oic acid (continentalic acid) and (24E)-Stigmasta-5,22-dien-3 /-0l (stagmasterol). Their structures were elucidated
using '"H-NMR, "*C-NMR, UV and mass spectra analyses. The gram-positive bacterial, including methicilline-resistant
(MRSA), were more sensitive to the continentalic acid and stagmasterol than gram-negative bacterial.
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S A glol ARERIUAL, YAl Aok 17 A|9RE gAlE
A ARSIV SFAkS AREEFATE Column packing &
silica gel Kieselgel 60 (230~400 mesh, ASTM, Art. 9385,
Merck, Germany)S AFE-35ith TLC plate™ Kieselgel
60F254 precoated plate (Art. 5552. Merck)E AF&3}5Th
AR 10% H,SO, (in EtOH) AoFe ARS8lsled, UV
254, 365 detections WA3UTE. £HE HPLCE JAL
908 model (Japan analytical instrument)EA] detectors= UV
detector®} RI detectors F Ao ARSI, columne
JAIGEL 1H (20x900 mm)%k 2H (20x900 nm)E Asted A}
289t §3 & Gallenkamp melting point apparatus &
AHEEg oM s BASA gkskth 'H ¥ PC NMR
spectra Bruker?] AM-300 % AMX-5005 AHE-8}%L,
AF= 248 JASCO DIP-1000 digital polarimeter® 2
st

3. NERF
g8 ANFEem AE FFE 08 FHTLE
Staphylococcus auweus ATCC 25923, Staphylococcus  epidermidis

ATCC 12228, Staphylococcus pyogenes ATCC 19615,
Enterococcus faecalis ATCC 259225 AM4-31995L, 1% 24
TO2EE  Actinobacillus  actinomycetemcomitans ~ ATCC

43717, Escherichia coil ATCC 25922, Enterbacter cloacae
ATCC 23350, Pseudomonas aeruginosa ATCC 27983,
Citrobacter freundii ATCC 8090, Samonella typhimurium
ATCC 140282 AR5kt

4. 70| iRt U viX|
A3 wjekd) AMg-d WA= Staphyviococcus aureusS}
Staphylococcus epidermidisi= Brain heart infusionE AR5}

[
T,

Escherichia coil, Pseudomonas aeruginosa 133l
Samonella typhimuriume Nutrient broth (Difco, USAYE A}
L33t

-]
(AN
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Fad =4S AN Q2 AP paper dise
method (James et al., 1987)3 H|ufA]&AH (Amsterdam,
1996y8- o] &3t} ZAEITE Paper disc method?] FFe
24 F, 58 ¥y FE2E 2 298 IgEE 045m
membrane filter (Millipore Co., U.S.A)ZE I35t A|da}b,
B9 filter paper disc (Toyo seisakusho, 6 mm)ol] 37 =4
F5AR T, FE80E 3] el B ohy, AROAM AL
4% ANEE FIR B0 Fo} WA P (4TC)
oA 177k Bk WAE F, 30T incubatorollA 24~48417F
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822 717} 10% DMSOd &3i2120 &, 96 well platel] Z}
ANge 22 HATEE 100 wymlolA AAEZ 3.125 ugmd
7] 2iE ALFo R syt 74 e B EEUE
AR HESTL, 37C WGl 1817 g 2
10*CFU/ML & BZEsle), 37C widrleolA 247F wlieket &
ELISA reader2 630 nuol|A] #iz] &g 213
oo Ew s} e A 4L AL FaYA T=
(Minimum inhibitory concentration, MIC)Z 24 3t31.2.m
(Amsterdam, 1996), HrAlE= PV} e AL dtaH
7} e Aoz WA
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9g, FErS B3 76g ¥ E FIE 1182¢8
Aok BEE T /M S AP EHE VE
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EtOAc (9:1— 1:1) 283 EtOAcE DAFOE SAE
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A FARES FEE7] Y8l ASSIA recycling prep-HPLC

[JAIGEL-1H (column); < 3.5m¢/min, & CHCl;, 220
nnj2 Ak 3FHE 13 25 AU
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w3 w2 RE] Aol ek F2E Y SujitEe] 3t
48 CHCL 230N 718 7 8448 VeI CHCL
23818 column chromatography 2 prep-HPLC 52 ©]&-8}
o} Ba)at SgE 12 mprh 166-167C<] 74 Fgoz 4
FHA 7|2 o] 8-le] U EI-MS spectrumeiA] EARFO] 302
Ade & F UNUTh

'H-NMR spectrumo] Al & 0.67, 1.02 2 129914 37]¢]
signal tertiary methyl?] S]], 8 4.96%} 4909 signals
2 vinyl group (ABC type2 2 ZAS &< Jp=105Hz,
Juo=175Hz @ Jpc=2Hz)ol, § 5.174] signal allylic
protong &<l & £ 9tk BC-NMR spectrumell A & 184.6
4] carbonyl carbon signalo] T =gtk wEbxA 7)ol
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& A 589 F4E SFE 12 (-)-pimara-8(14),15-
dien-19-cic acid %, continentalic acid®= F31It} (Han
et al., 1983b).

e 27 ETe] A9 EFEA 'H-NMR spectrum]
A olefine methine signal (85.37)°] H=EHY, B
methylene signal®] & 2.78~1.299114 #AZ2E) 2™, oxygenated
methine signal *32] 7§9] singlet methyl signal®] &3 23
sterol@d-S 158 4 QUuh. E3F PCNMR spectrumollA] 29
7hel ©ae signale] #FHACH, §c 138.7 E 129.7901A4
olefine methine signalZ 3t 249] o|FA%0| I AL Fel
T UYL, I 5 72290141 oxygenated methine signal
T #=FHAUE 283 methyl?] signal (B¢ 14.2~19.8)3%
methylene signal (8¢ 34.1~20.5/5¢] F8 peak= FZEHATH
a8, I A GG, quaternary 371, methine 117Y,
methylene 97}, methyl 6719 signale] #2H T}t o)¢} 7Z-&
AIE T, 7159 £ spectral dataSF v sl
(24E)-Stigmasta-5,22-dien-3 -0l =, stigmasterol® 2 =43}
o (Kang et al., 1996).

(-)-Pimara-8 (14),15-dien-19-oic acid (1): Colorless needle
(hexane); mp: 166-167C [a]D® -120C (¢ 0.8, CHCly) ;
IH.NMR (500MHz, CDCL) & 572 (IH, dd, J=175,
10.5Hz, H-15), 5.17 (1H, s, H-14), 496 (1H, dd, J=52,
1.5Hz, H-16), 490 (1H, dd, J=10.5, 1.5Hz, H-16), 1.29
GH, s, H-18), 1.02 (GH, s, H-17), 067 (3H, s, H-20).
BC-NMR (125 MHz, CDCl;) & 184.6 (C-19), 1474 (C-
15), 138.1 (C-8), 1282 (C-14), 113.1 (C-16), 563 (C-9),
508 (C-5), 443 (C4), 394 (C-13), 38.7 (C-10), 382 (C-
1), 366 (C-3), 36.0 (C-7), 31.8 (C-12), 29.6 (C-218), 29.4
(C-17), 243 (C-6), 19.8 (C-11), 19.4 (C-2), 140 (C-18).
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Fig. 1. The structures of compound 1 and 2 isolated from Aralia
continentalis

Stigmasterol(2): Colorless amorphous solids, mp 164-165C,
o] —483C (¢ 028, CHCl), 'H-NMR (300 MHz, CDCIy)
d 353 (IH, d, J=54Hz H-6), 3.53 (1H, m, H-3), 1.01
(H, s, H-19), 0.67 (H, s, H-18). C-NMR (75MHz,
CDCL) § 1412 (C-5), 1387 (C22), 1297 (C-23), 122.1
(C-6), 722 (C-3), 566 (C-14), 564 (C-17), 51.6 (C-24),
505 (C-9), 42.7 (C-4), 42.6 (C-13), 40.9 (C-20), 402 (C-
12), 37.7 (C-1), 369 (C-10), 323 (C-7, 8, 25), 32.0 (C-
2), 287 (C-16), 258 (C-28), 247 (C-15), 215 (C=21),
198 (C-11, 27), 194 (C-19), 193 (C-26), 12.4 (C-29),
12.3(C-18).

2. DSl Tt SHPery oM Ea)
ado] ol kel e BAe R 282

Exoz ou] A Ayl activity-guided
isolationo]] W} ke FEFE 2 S EIEES] AAMIR
o} IAR| oM el BFEe CHCLEZAY 3 gzl §.
aureuso\A MIC7}F 312 ug/ml ¢F 6mn 2 21z} =4 &3 g
At

Table 1. Antibacteral activity of extract, fraction, continentalic acid (1) and stigmasterol (2) of Radix of Aralia continentalis K against Gram-

positive and Gram-negative bacteria

MIC (ug/ml)/Inhibition zone (mm)?

Strains
51A 1 2 Ampicillin

Gram-positive bacterial
S. aureus (ATCC 25923) 31.2 £ 0.1/6 7.8 £ 0.1/20 7.8 £ 0.2/20 12.5 = 0.1/18
S. epidernidis (ATCC 12228) 31.2 £ 0.1/6 7.8 = 0.2/20 12.5 = 0.1/16 7.8 £ 0.1/20
S. pyogenes (ATCC 19615) 62.4 = 0.1/6 7.8 = 0.1/20 12.5 + 0.1/16 7.8 £ 0.2/20
E. faecalis (ATCC 33186) >100/2 15.6 = 0.1/18 31.2 £ 0.1/8 >100/NT
Gram-negative bacterial
E. coil ATCC 25922 >100/4 >100/4 >100/2 32 £0.1/8
A. actinomycetemcomitans ATCC 43717 >100/NT >100/NT >100/NT >100/NT
E cloacae ATCC 23350 >T00/NT >100/NT >100/NT >100/NT
P aeruginosa ATCC 27853 >T00/NT >100/NT >T100/NT >100/NT
C. freundii ATCC 8090 >100/NT >100/NT >T00/NT >100/NT
S. typhimurium ATCC 14028 >100/NT >100/NT >100/NT >100/NT

Plant extracts: 51A; Chloroform soluble extract ofArafia continentalis, 1. Continentalic acid; 2. Stigmasterol; NT: not tested, a Includes diameter of

disc (6 mm)
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CHCLE%S column chromatogaphy = 238 HPLCE
o-g3te] Hu)gk 3} 19) continentalic acide} SHEHE 291
stigmasterol®] A EC] et sHHLE a1 A HEA]
MIC7} 7.8-312 pgmb=2 S8t 7 B4L »% a3 o
A0 S, aureusoll A MIC7) 7.8 pgml 2 7F & 4 o
Aas el 28 35HE 19) continentalic acid
E:d-/] =y ﬂxéﬂﬂ_i Ak Olgz]xq 011— ‘jzli 6]—0:11 U1

SAZHAA Gt e Ae® B Fof Ut (Han er
al., 1983a, b, 195¢: Kosela et al., 1986: Yun-Choi et al.,
1986). &1} continentalic acid®- I3 S447EolA MIC7}
100 pg/ml ooz St8ido] SR ¢IUTH (Table 1).
w3t SHE 291 sterolSFEHES stigmasterol> WA E B
ot FF] AEd del ErE EHE B2 A
e R FHA). stigmasterol GA] 23 FAAHE] o)
gk e Edo] YERAIARE 1 AT ElE MICTE 100
pgml olFo = 5]”;#%”0] S A G0k (Table 1). 4371
sehE 13 2w I EAE F94 A oAIse Hlow
=™, whEka 1*’ S NEL AR el #

o= AlgHETh
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W+ E3E HATe gES shgt

L sje 4 L BRe Baje] shate
12 mp7t 166-167C81 MR, CyHz0,2] EAFAS zhe
(-)-pimara-8(14), 15-dien-19-oic acid =, continentalic acid
o2 FHslAeH, 3 25 mprh 164-165T1 WAz,
CpoHigO%] EA4S ZH= (24E)-stigmasta-5, 22-dien—3ﬂ-ol
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= stigmasterol® 2 F4 51570 6%;:{—;_&,}4 =23 Az} T
SAUE BE fo4 A ARE UEen, o £ S
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2 o S aureusd A MIC7}Y 7.8 pymd, E. faecalisol

SiREzo)
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|D_I AR

AE MIC7}F 12.5 pgmiol| A B2z 7335 o) 238 BRYgo
W, FFFE 200X S aureusOl| A MIC7} 7.8 ug/mb, S.
epidemidis ¥ e MIC7} 12.5 pg/miol| A A G242 Bo] 3
RO} 27k FATelA 100 pg/ml o o= el &4
=7 ket tﬂrﬂ‘r/\i sigte 13 StE 2v a3

3k =g Al el £33 shehEc] 8 Zleg 7]
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