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Chemical Analysis and Isolation of Antibacterial Compound
from Ulmus Species (1) : Isolation and Chemical Structure
of Antibacterial Compound*
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Zefstint. 717184 2%, 82E B Catechin rhamnoside® #9159tk wHalsl A A 8B Staphylo-
coccus aureus R Salmonella typhimuriumel Wste] 7S LRI}
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ABSTRACT

The methanol extractives from root bark of Ulmus davidiana var Japonica nakai were fractionated with
n-hexane, ethyl ether, ethyl acetate and waster, the water soluble fraction was also fractionated with
silicagel column chromatograhy. The chemical structure of purifided compounds were identified with UV,
IR, 'H-NMR and “C-NMR spectra and the antibacterial activities also were investigated. Two different
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antibacterial compounds (compound A and B) were fractionated with silicagel chromatography and TLC.
Compounds B was identified as a catechin rahmnoside. The both of compounds had antibacterial activity
on Staphylococcus aureus and Salmonella typhimurium.
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& i Fe f2uvata 8 e ME o)k,
& A" S GE f3 Aoz g glon
HI o] 5(1992)2 9y FE248e AT &
of thated B s,

Wy E2 fows Fof A8 BAEAM By B
A QRS 2 77 ded HA, 29232 fla-

vonoidQ! (+)-catechin®} wiBH 24 (+)-catechin-
5-0- 8 -D-apiofuranoside (Son et al, 1989), &3 =
HE] friedelin, epifriedelin. taraxerol % 339
triterpenoid (Hong et al, 1990)7} E&|=]o] Bi1¥
A3 FA=FE- 258 T-hydroxycadalalenal (Chen
et al, 1990), mansonone C, mansonone G (Frache-
boud et al, 1968), sitosterol, lignan & H]#38}]
cadalemic sesquiterpene ' calamenic sesqui-
terpene Tanaka et al, 1966) & t}%3l 831 ESo)
e RaEAY & 9§ L}TETH B A e
isoprenoid &4-& Zt+ sesquiterpencidB4] E3)
heterocyclic ring& Ztv HdolM njl¢ =
ortho-naphthoquinone”} B.I= AcHZ, 1995).

2 7oA e =F5UF 299 MeOH 358 &
Y T gatgo]l ¢ 84 EYES Silica gel
column chromatography, TLCE AHE3le] e &
A o 717184 E Fele 38 72E FAsa,
1 33EY gEe 48y,
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h }‘%3%73 ATa Wl A= e 634
l:é‘%‘j & Ao FHRE 7)1 Az
F Bt 2 kg 298 25 L] 15 Aol
393t 23] AHANZ F ARG L xegy. &
Az 300 mLY FHTE 7he) 2295 o)W
A} -8338FiL nhexane, ethyl ether, ethylacetate 2}
600 mLE ol-83tdq w2 BE&5n 4 29 F &7
dol Ad 78 84 £ oF 100 g& a2 3}
At

21.2. BAEF

P Hgol AH8" TFE Staphylococcus
aureus® Salmonella typhimuriums 32§
ol A F-ofrbol A1-2-3l4c},

2.2. FE=2 |- M ¥ 77|84

FEEY HAE st 84 B 10 g2 Ww
&l &3JA17] ¥ Table 13} 22 ZASZ column
chromatography& &3t} oA 150709 23
(Z} 20 ML) 9] =% &AL Ast] Table 29 2HL
2 TLCE 33t

AR FTrE FHE 93t UV
spectrum UV-160A UV-Visible Recording Spec-
trophotometer (Shimadzu) 71%-& Al&8le] 243
Rem, Wavelength= 200~40022 31t} IR
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Table 1. Condition of column chromatography

#5cm x 80 cm
Silica gel
CHCls: MeOH (9:1-1:1, v/v)

Glass column
Stationary phase
Mobile phase

Table 2. Condition of thin layer chromatography

Stationary phase  Silica gel

Mobile phase CHCls: MeOH (6 : 4, v/v)
UV detect 254 nm

Coloration 3% H.S04

spectrume KBri{ol 9j&tod AJ& 2 mg< KBr 20
mgll Hol HA 4718 AHgslo] tableto2 WE
T} FT-IR spectrometer (Mattson Instrument,
Inc.. Galaxy 7020A)& AH&-3le] &x8}gict,

"H-NMR spectrume Varian unity INOVA (500
MHz)71%-& AME-8le] 500 MHzAIA 248 9x, =
ALEE 25T WEEFERE TMS (tetra-
methylsilane, 60.00 ppm)& AF83te] A)me| z}
signal# TMS Alol9] 448 ppm T2 ¥7)59Q
o5, 2t signal®] 2¥AFE Hzo 2 17)849u)
548 &2l DMSO-ds+= AldrichAFEL e 1918}
o] AH&8F9ch. "C-NMR spectrum Varian unity
INOVA (500 MHz)7]1%-& AH&-314] 125 MHzol| A} &=
Aetglon, 544 Gl DMSO-ds, 2HLEE 25
T,

4ASHHE 2] Aot B9) 7 spectrume] EAJ L v}
=3 g}

Compound A - UV, Ama (log ) 220, 280 nm:
IR, vaax 3418(0H), 1737(C=0), 1614, 1516, 1462
(aromatic C=C), 1111, 1047(C-0) em™: 'H-NMR
(500 MHz, DMSO-ds) &: 2.46, 3.85, 4.58. 6.1.
6.59~6.73, 3.3~3.8, 1.19 ppm

PC-NMR (125 MHz, DMSO-ds) 6 © 65.66, 70.36.
79.19, 114.80, 130.23, 144.75. 69.43, 71.83 ppm

Compound B - UV, Admuw (log €) 220(5.45).
281(4.78) nm: IR, viBr 3418(OH), 1626, 1518,
1444 (aromatic C=C), 1107, 1046(C-0) cm
'H-NMR (500 MHz, DMSO-ds) &8: 4.55(1H, d.

A% - bl - e

J=7.1Hz, H-2), 8.85(1H, m. H-3), 2.41(1H. dd,
J=17.7, 16.2Hz, H-4). 2.67(1H, dd, J=5.1, 16.2Hz,
H-5), 5.89(1H, d. J=2.1Hz. H-6), 6.09(1H, d.
J=2.2Hz, H-8), 6.58~6.72(3H, m, H-2'. H-5'.
H-6"), 5.33(1H, d, J=3.7, H-1"), 3.38~4.03(4H,
m, Rha-H), 1.12(3H. d, J=6.1, H-6"")

PO-NMR (125 MHz, DMSO-ds) & : 80.90(C-9).
65.91(C-3), 27.41(C-4), 155.14(C-5), 95.61(C-6).
156.19(C-7),  94.70(C-8), 156.16(C-9). 101.60
(C-10), 130.29(C-1") 114.31(C-2) 144.75(C-3)
144.75(C-4") 115.03(C-5") 118.11(C-6"), 101.95
(C-1). 70.47(C-2""), 70.17(C-3""). 71.84(C-4"").
69.96(C-5"), 29.48(C-6"")

2.3. oM NE

HitE Luria bertani agar®i#)& petri disho) &
gt A& e | mLe #A dAgde v
43 T paper dise(*E 8 mm. F7 0.7 mm)E =
31 DMSO %+ Methanolel &35 A4 84E 50
pLE FRletgdeh, HEE aXE 37T k) o) A
36213 MY T AF Ax| el AA S s}

.
T
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2.4. HE2| 7t28 ¥ TLC

A s3HE-8 5% HCI-60% dioxnae §02 B]
TrEAA TRz B AeksEsln 988
of 7ksted N&E= AAES o3} AAs o
WG AgCOE F8lA)zl & ¥ & (sigma Co.)9
rhamnose, glucose, xylose, mannnose S3} 37|
TLCE WA H4u) 1 CHCL : MeOH : H.0
=82:28:8).

o] 9548 20 fujEE AAES silica
gel column .2 ¥ &35 A& E CHCL : MeOH
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Fig. 1. TLC of the Compound A and B Mobile
Phase - CHCl; /MeOH (6:4) Detec-
tion : H2SO. reagent (3%).

(9:1-1:1, v/v)& gradient elutionA]#A 15074
28 E ‘?:S&Q'. #8" 2% EL CHOL : MeOH
(6:4., v/v)o] #ANENZ AHAA UV Detecter
(254 nm)& 743 F 3% G4k L)o@ WA
spot& BRISHATE AR EE TLCE A3t Rf
A7F WS g AES Bl zhzt 15 RE 207t
A& Compound Ag} 81, 24HEE 2THARZ
Compound B# 3st¥tl. o]42 Compound A,
Compound BE-8-& wj$ AFo|7] & silica gel
columnB A& 48] ¥HE-5te] ©e kg wloly 3 )
A silicagelol €13l §5AA A4 #58 2o}

Fig. 19 Compound A, Compound BE TLC A7}
Al A GERATE UV AN 9= 53
band7} & VFERAR] BRI, 3% At Glo g v
AMAZHE A$ Compound A¥E FEEMNe wym
Compound B& Z4-2 ul= ©d 813548 slols}
At

3.2.
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Compound A, Be] UV spectrum& E¥ 220 nm
9} 280 nmollA Hof FFEE JehE Ao Ho}
benzenexl 2l & 2ty 81982 A8 ™, Compound
A IR spectrum® 3,418 cm o1 OH7). 1.737

L HEy B 974 839 v 2 seTn

em ‘9149 carbonyl?]l S#9] peakE Ho|m
1,614, 1,516, 1,462 cm "ol 4] benzenex2}o] A G2
| CH band7} 24}, Compound B9} IR spectrum
2 3418 cm "ol A OH, 1,626, 1,518, 1,444 cm ™o 4]
aromatic C=C band, 1,107, 1,046 cm oA C-0 &
] band& 1T F ANt
Compound A¢] 'H-NMR spectrum-& benzene®]
A 2515z proton shift 2H-& 2.46, 3.85. 4.58. 6.1.
6.59~6.73 ppmoll~], FolA f-#l=3= proton shift
2 3.3~3.8 AlololA 1.19 ppmellM vehgm,
Compound A9 “C-NMR spectrume benzeneo) A
T carbon shift #& 65.66, 70.36, 79.19,
114.80, 130.23. 144.75 ppmol A vbepst s, Fof A
T E = carbon shift Ze 69.43, 71.83 ppmol A]
ekttt 717184 A3 Compound AY catechin
rhamnoside®] Ats}EQl Aoz FAEI Com-
pound Be 'H-NMR spectrume 6§2.41 2 2.61
ppmel| 4 WYERN = 2789] doublets of doublet: 2+z}
1Hell ai3h% ©1% proton 3.85 ppm o)A WyERL}
= multiplet®} 7817 correlation$Hg & 4 9 o]
multiplet¥ YAl §4.55 ppmol A YER= doublet
(J=7.1 Ho)$} correlationdtil &g & 4 9},
o]} Z-& proton signal®] 914 2 couplmg pattern
< catechino] A2 patternd) & &1 5 )
o zvzt H-4, H-3 "% H-2& assignment & <= 9]
Atk HE=3F H-29] coupling constant”} 7.1 Hz& 1}
E}L}‘—‘— Ao Hol C-2 2 C-39)] A¥E Fa= A
2 trans® HAYHO QUL & 5 JonE epi-

catechin® B.US= catechin® 2 2A8 4 9iglon
°o]9} Z& At "C-NMR spectrumel 80.90
ppm A C-29] carbon signale] WEpL = R o & o)
948 F g

%, Fig. 2& Compound A, B9] 7}4

=8 A %3HEWEJWQE s ﬁ#iﬁ
CHCl3# Me-OH#} &4 H7/l8uj2 8o RS =
¥ A7, Compound A%t B¥ rhamnose®} w8k
Rfx|& UrE}‘;Iii glucose®t galactose. Z12] 11 xylose
oh= o RfAE UEhlE= 222 2o} rhamnose?)
HH"’*Z%P] Ao 8% 4+ vt

oldel AWERE 33E B Fig. 3% ge 1z
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Fig. 2. TLC of sugars from hydrolyzed Com-
pound A, B Mobile Phase - CHCl;/
MeOH/H,O (52:28:8) Detection
H2S0. reagent (3%).

Fig. 3. The structure model obtained from
Compound B.

9] catechin rhamnoside?! Z& &<l 4 9u}.
Fig. 3& catechin rhamnoside®] #3725 Jeh)
a1 ek,

3.3. Compound A, B9l &AM ZAHXA

Compound A, B9 3#43& &A3 23S Table
3, 4°ll VERACE

s FEE9 $£Fo2RE d2ld Compound
A B ois 9 sRoAME A 495 S A
. A& Eols Aol A1 Wil DMSO, MeOHoj
=] 100 PPM 52 THE ¥ 3732 2438 Ay
Compound A= DMSOZ %< H-$¢ #5d dig &
o] et om, Ajzko] BEol uhe}t &A= st
1% 1L, Compound B S, aureus, S. typhimurium
T BFol A MeOHol %<1 4% w50l thah 840]

Table 3. Inhibitory effect of Compound A, B on
S. typhimurium

Diameter (mm) of inhibition zone
during the culture period (hr.)

0 12 24 36

Sample Solvent

A DMSO - 2 3 5
Me-OH - - - -
DMSO - - - -

B
Me-OH - 3 5 6

A : Compound A, B : Compound B, DMSO : Dimethyl
Sulfoxide Me-OH : Methanol

Table 4. Inhibitory effect of Compound A, B on
S. aureus

Diameter (mm) of inhibition zone

Sample Solvent during the culture period (hr.)

0 12 24 36
DMSO - 3 6 8
A
Me-OH
DMSO
B
Me-OH - 4 6 9

A : Compound A, B: Compound B, DMSO : Dimethyl
Sulfoxide Me-OH : Methanol

bt o n DMSOO X & 8 o] vhelub=] gkgirl,
A2 he] £ 247t 5~9 mm =R JeEbda, S
aureusoll A Fv] 78 €48 eyt

o] 43 Z& ABZHE compound A} Bl ¢lo]
A Aol wet gl AolE RoE A&
compound A¢} B2l DMSO%} HetEo] t)dh Ls)x
7F 2R & Rel| 71908k Ao g L et e &
Aol &3A1Zl A4 compound ASt B} AEE
paper disk 256 Wiz Fo2 §alx|7] o]y s &
o compound A} B7} el HZo] A de g &
TAE U 5 oA =HA7) YEos AzE
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IR, '"H-NMR. "C-NMRE A}gal 7225 544
5 2 B§E grde AAs).

) FdHel 4% £2 RIES silicagel
columne2 Fg3td TLCE 2709 zp7] oh& 33
& Al

2) TR @88 Compound BE 84)7]7)&
AHgate] 22 $A% A3} Catechin rhamnoside
2 g5t

3) Compound A, BZ MeOH, DMSOo =< &7
H2 133 29 Compound AS A= DMSOSA =
& 24| #F thste] AL YEHE T, Compound
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