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Isolation of an Antimicrobial Phenolic Compound from Duchesnea indica
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Abstract—A phenolic compound isolated from the ethylacetate extract of Duchesnea indica

(Andr.) Focke (Rosaceae) showed antimicrobial activities against Staphylococcus aureus, Shi-
gella dysentriae and Pseudomonas aeruginosa. This compound was identified as ellagic acid by

spectral analysis.
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Scheme I. Fractionation and isolation of antimicrobial compounds from Duchesnea indica
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A9}, compound I-& HPLC(Hewlett packard
1090, Column: NOVAPAK C;; 3.9X150 mm,
3 pm, mobile phase: CH;CN/H,0 with K,HPO,/
KH,PO, pH=6.7, gradient elution: initial
CH,CN/H,0=4/96, 4 min CH,CN/H,0=10/90,
13min CH;CN/H;0=40/60, 15min CH,CN/
H,0=60/40) F Rt=18.054 ] 4 = Peaks}
#ol 5 ¢l = silicagel TLC(CHCl;/MeOH/H,0=
25:6:0.3; CHCl;/CH;COCH;/HCOOH=75 :
16.5: 8.5 3 CHCl;/MeOH/HAc=5:2:2; eth-
ylacetate/HCOOH/HAc/H,O0=100 : 11 : 11:
27 ; benzene/ethylacetate/ HCOOH=2:7: 1)&
AA% Ak tailinge] A5 ek ov] werd
paper chromatography(HAc : BuOH : H,O=
2:5:2)% AAse Ri=0.56¢ &<l3lg )

Compound I°] 0j3}&tE L& 2 BM—Co-
mpound 12 234 AAA Euz FeClel 3
A, Pb(Ac),el FAAA, gelatine] R34,
(NHy),Sel 3434, NaSOs/Na,CO3/H,0(=
15:3.5:350) (NSSC)ol 34, Vanillin HCL,
HCl-Formalin @ Br,4¢] S4, =83 Pauly
wgo H4¢ dei gk A7E UV(Hewlett
Packard 1090), IR(Perkin-Elemer 283 B), NMR
(Varian FT-300A, Brucker FT-80A), MS(He-
wlett Packard 5890, Gas chromatography 5970-
MSD)E A}-&3le] Spectrumg =43¢t UV
Amax [CH;CN/H,O with K,HPO,/KH,PO,(pH—
6.7)) : 220. 4, 283.3nm. IR vXPI (cm™) : 3330
(OH), 3300~2500(dimer of gallic acid, strong,
broad), 1700(C=C—CO0O0), 1580, 1490(aro C=
C) 1000~1100(C—0—C).

IH-NMR (DMSO—d,, TMS) : 5 7.29 (2H, S,
H-1 & H-9), 2.7~3.5(4H, m, —OH),

ol@j D,0& o 8 Peak £4&
At

Compound I2| methylation—Compound I
100 mgol] diazomethahe A& 71315 B33}
column chromatography (CHCl; — CHCI; : Me
OH=100: 1, gradient)s}s] FAAA (Ta)(Rf=
0.51, CHCly/MeOH=100:1)¢ %+, 'H-

st

Table I-MIC values of various fractions obtained
from Duchesnea indica

Fraction
MeOH CHCl; EtOAc BuOH H;0O
Strains

S. aureus 12.5 © 6.25 6.25 — 25
~25% ~8.3 ~8.3 ~50

S. dysent- 12.5 8.3 6.25 6.25 12.5
eriae ~25 ~12.5 ~8.3 ~8.3 ~25

Ps. eurugi- 8.3 12.5 12.5 — —
nosa ~12.5 ~25 ~25

* MIC(minimum inhibitory concentration): mg/ml

NMR(DMSO—d;, TMS) : 6 7.70 (2H,S, H-1
& H-9) 3.30 (12H,S, 4xOCH,;). MS(m/z] :
358(M+), 344(M*—CH,).

Compound I2| acetylation—Compound [
100mg o] acetic anhydride &% & Wi 4
W3] % acetic anhydride® #1A3ch column
chromatography (CHCl)3ted A& w4 A
A (Ib) (Rf=0.53, CHCl3/EtOAc=5/1)¢ 4%
}. H-NMR(CDCl,, TMS):4d 7.26(2H,S,
H-1 & H-9), 2.06(12H,S, 4xO0COCHs,).
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HEESH—A A8 F Scheme 19
MeOH(M), CHCI,(C), EtOAc(E), BuOH(B),
H,O(H) Ext. 100 mg/ml Staphylococcus aureus,
Shigella dysentriae, Pseudomonas
Bacillus subtilis 4350 A%AAZEE 42
A3 Bacillus Subtilis FF% A& 375 =
= A%94 Age RAFAL. 2ddd 7
Ext.8] MICE &A%} & A4 #&&
etil e 3ol A3 4 Ext.9
12.5, 8.3, 6.25,5mg/mlE Fo FJFH L AE
3 Ashi Table 13} 7eh

Table [o]4] B ule} 7ol
#2= M,C,E,B,H Ext. 5 =2%7 74L&
el s, S auwreus F-& B Ext.] 100 mg/
mlol & ek o] 1} 25 mg/mle)| A, =3} Ps. aerugi-
nosax= B @ H Ext. 25mg/ml 5o £4& }
el A S, dysentriae ol 71 A T
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Table II-The antimicrobial activity of Compound I

Strains Compound I(1.5mg/ml)
S. aureus 4H*

S. dysentriae W

Ps. aeruginosa +

B. subtilis —

* —, negative; +, ‘weak positive; H-, positive;

#, strong positive

Table III-MIC of Compound I

Strains MIC (mg/ml)
S. aureus 1.25~1.50
S. dysentriae 0.75~1.0

Ps. aeruginosa 1.25~1.50

A el A e ot = EdA R,
shebEgel Zsth ek 3 A Wede o
07 = 13 A4 F Ps. aeruginosad] o3
T4 AAH 75 5o,

Compound I2| &rmals 2l MICZX—Comp-
ound [ 1.5 mg/mlgz Staphylococcus aureus, Shi-
gella dysentriae, Pseudomonas aeruginosa, Baci-
Hus subtilis AFFo] A &A= 222 AA3) 3
&= Table [ 9 7c},

Table oA B2 wule} o] compound [ &
S. aureus, S. dysentriae % Ps. aeruginosa®) 3
Tl dAAE BEgAFEe Ve B,
subtilis ol = oA A-go]l ¢&e Lokth
compound | & MICEZ &4 7] 9etd 1.5, 1. 25,
1.0, 0.75, 0.5mg/ml8} Fx =z dfo] FHHL
A =g Az Table [o} v},

Compound [ X A Alv}e) % 4u] £3
9 gFHa ol S. dysentriaed) 1A FTHY
o] 7i+h

Compound I°| zjgtx =& —Compound |
2 m.p. 360° 4o 2 g AAY FoE E
alcohol, acetoned)] 1}goju] FeClye] A
gelatin A]fo] W 2208 1}glyje] Polyphenol
A EAR FA39 ovf Pb(Ac),, (NHL),Sd &
AL JAY 2 Brys HCl-formalin, vanillin-
HCIYWo A&, Pauly Ade] A4, NSSC 4
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Aol F4& Jehigleh, = PPC(HAc/BuOH/
H,0=2:5:2)14 Rf=0.569 =4 A=
HPLCo] 4 Rt=18.0549] =+l Peak® }ehujul
A % silicagel TLCel A tailinge] A#A ek
= Aog xol pyrogallold polyphenold 3}
FEde & F Utk

Compound I -& FAB-MS ==l =20 Mt
peak® wolFx Ea o1} H-NMR 29 £
ol A& 6 7.29(s)9] =Y peakul-g vhebul glvt.
IR~ E 7o) 4] & 3330cmte] OHF-<+, 1700
cm g COFFHE Yehygleon o] IR&AE
g L ellagic acid®] 2 A At A= 1w
o} Compound 1-& ellagic acidz <4319}
Compound 1-¢ diazomethaneo & X #]3}e] ut
E methyl ether(Ia) = MS =~ E 5o 4] m/z 358
o] M* peak @ 3449 M+-CH, peakZ }ehu)
9z, Ia¢] 'H-NMR A= = 2.2 § 7, 70(aromatic
proton)#} 3, 30(0CHy)oll A} 7}7} singlet peakE-
el gieh. o] F peake] w1603k =
g} Compound 1-%& acetic anhydridez A3}
of utE acetate (Ib)= !H-NMR 2=+ E 74
57.20 9 2,06(0OCOCH,)o| ] 77} singlet peak
5 YE AL ©] F peakd) W& 1:60Ath
Qo] nE oladd A Aoz e Compound 1
2 ellagic acidgl & &<l s}y c).

Ellagic acid®] 4 €] &6 &) M= aromatic
hydrocarbone A &} b3 ) A Eof ¥ g g
A AGW g o gAg Fol oln] wa =
o ek AAEE At FRAEO] e e
olm] B wk Yo =z FEAEF st
ellagic acidyl A ox Ags=w o EAL
dysentriae, S. aureus, Ps. aeruginosa®l v3
Fa5e 98 o wEA B

&

2

e MeOHZ <3 228 &
CHCl,, EtOAc, BuOH, H,04&20=z ZHiE 3ty
2828 d 8] Staphylococcus aureus, Shigella
dysentriae, Pseudomongs aeruginosa 37 ©l7
oz MICE F4%%en, 2F PB4 ] =
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2 EtOAc 23 o 2 ¥ column chromatography
W ¢ o] 43l polyphenold EAE Fe3
Ak o] EAL ESTHH EAHE FId
ellagic acid2 A9 $9 37l i) A
§9448L Fo ATt (Ps. aeruginosa, 1.5
mg/ml~1.25 mg/ml; S. aureus, 1.25mg/ml~
1.5mg/ml; S. dysentriae, 0.75mg/ml~1, 0mg/
ml) wetd ellagic acid7b ApRe] G443
45 Vel £494 ¢ + dd
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