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Chemical Analysis and Isolation of Antibacterial Compound
from Ulmus species(I) : Chemical Analysis and Antibacterial
Activity of Extractives*
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ABSTRACT

The chemical compositions of the root bark of Ulmus species and mucilage were investigated. The
methanol extractives were fractionated with n-hexane, ethyl ether, ethyl acetate and water and antibacterial
activities of each fraction were investigated. Although differences of chemical compositions of the Ulmus
species were not noticeable, nitrogen and lignin contents of xylem were higher than those of phloem.
However, ash and extractive contents showed adverse results. The mucilage of root bark was slowly
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gushing out by water and similar to pectin substance with high acidic sugar content. In fractionation
experiment, the yield of methanol extraction was about 7% and the portion of water-soluble materials in
methanol extractives was 78%. These water- soluble materials had the most high antibacterial activity on

Staphyiococcus aureus and Salmonella typbimurium.
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Table 1. Culture condition of bacteria and
fungi.
Species

Staphylococcus

aureus (KCTC 1928)| 10% Tryptone
05% Yeast extract

Preparation(1L) pH (Temp.

Salmonella 10% NaCl 70| 37T
typhimurium 15% Agar
(KCTC' 2058)

Trichoderma viride 20% Potato

20% Bacto Dextrose|56£02 31C

Pi t/
banerochacte 15% Bacto Agar

chrisosporium

KCTC* : Korean Collection for Type Culture

W2 NF 57 Staphylococcus aureus(gram posi-
tive) &} Salmonella typhimurium(gram negative),
BN EE#S Trichoderma viride$} Phanerochaete
chrisosporiume &34t B FF9 Ao u}
2t Staphylococcus aureus$} Salmonella typhi-
murium® LBA(Luria Bertani Agar)®i=&, =)
RF37F& PDA(Potato Dextrose Agar)Hi=] 4ol A] u)
Fate] FAEFTE U 7#F9) MYEAL Table
17 2t}
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Ulmus Species
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Fig. 1. Fractionation of MeOH extractives from
the root bark of Ulmus species.

HjA|Z 37°C wiFrlol W 36417t wi 3t F disc 5
Holl FAEE A8 AR(clear zone)d] JAFoE
848 zAFEI T Benson, 1990). ASAX &
o AL A BEge R

3. €1t & 1n#

3.1. EUF w2le 4 F AExd

2y Z@

B AT AMEE FAAESY 442 IE A4
4 ZA3E Table 29 Table 3¢ Jebfiglc).

UAZAL FF] o7t E2 Qlon, e &
Bo| A o] A A Kl 2 S8 Ho}
2R ohulds e AL 98] el B
& oz ol & Agd AHEE AT v £33
EozA A& ugo] 1 &9 A #AdFol
BRd A8y Eo2 Ay, AR e &
BRT AR & £XE e

LEUE 29 i 928440 ¢354 u

Table 2. Elemental analysis and ash content of
xylem and phloem of root of Ulmus
species (%)

Species Carbon Hydrogen Nitrogen Ash
Ulmus parvifolia XR* 462 64 36 07
Jacq PR™ 424 69 26 50

Ulmus davidiana XR* 438 56 13 15
varjaponica Nakai PR*™ 445 59 08 65

Ulmus davidiana XR* 458 64 19 10

for. subelosa Nakai ppe 420 62 1 75
Ulmus davidiana XR* 427 45 28 14
Pla anOﬂ PR** 413 65 18 74

XR' : Xylem of root, PR” : Phloem of root

Table 3. Elemental analysis of ash(%)

Species K Na Ca Mg P

Ulmus parvifolia Jacq 09 03 31 63 16

Ulmus davidiana var.
japonica Nakai

Ulmus davidiana for.
subelosa Nakai

Ulmus davidiana Planchon 21 06 13 42 08

05 01 84 23 02

04 03 35 22 03
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Fig. 2. Amount of cold-water extractives.
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Fig. 3. Amount of hot-water extractives.
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Table 4. Chemical composition of xylem and phloem of root (%)
Species Cold water Hot water  Ethanolbenzene 1% NaOH  Lignin
P extractives  extractives extractives extractives contents
XR 96 326 126 382 232
Ulmus Parvifolia Jacq
PR 490 431 231 540 104
Ulmus davidiana var. XR 94 256 105 574 37
Japonica Nakai PR 493 482 231 745 130
Ulmus davidiana XR n3 251 197 317 211
for. subelosa Nakai PR 425 425 242 690 122
XR 115 24.2 129 425 209
Ulmus davidiana Planchon
PR 468 430 242 764 164
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Table 5. Sugar analysis of phloem of root (%)

ot

Relative neutral sugar composition Acidic
Species
Arabinose  Xylose ~ Mannose Galactose Glucose — SUgar
Ulmus parvifolia Jacq 43 86 T 133 738 118
Ulmus davidiana var. japonica Nakai 56 89 T 13 742 84
Ulmus davidiana for. subelosa Nakai 52. 91 T 159 697 106
Ulmus davidiana Planchon 85 93 T 142 682 92
T*: Trace
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Table 7. Yield of solvent extractives from
methanol extract of root bark of
Ulmus davidiana var. japonica Nakai

Extracts Yield (%)

n-Hexane 893
Ethyl ether 294
Ethyl acetate 742

Residues 7874

FE&HA i FF AFRd}E FA0) s 2 8§
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Table 6. Yield and sugar composition of mucilage (%)

Relative neutral sugar composition Acidic
Species Yield
Arabinose  Xylose = Mannose  Galactose  Glucose sugar
Ulmus parvifolia Jacq 203 181 032 T 923 1530 287
Ulmus davidiana var 198 129 030 T 563 746 281

Japonica Nakai
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Table 8. Inhibition zone of bacterial and fungal
species by MeOH extractive

Table 9. Inhibition effect of solvent extractives
on ST* and SA** (mm)

Diameter(mm) of inhibition zone at

Species various concentration (mg/mL)
Control 01 025 05 10 20
ST* - 00 10 15 30 35
SA* - 05 10 10 25 50
TV - - - - - -
PC+ _ - - - - -

ST* ; Salmonella typbimurium

SA*™ ; Staphylococcus aureus

TV*** , Trichoderma virvide

PC™ ; Phanerochaete chrisosporium

Ago] Jeltow, 53| Staphylococcus aureuss
¢ 797} Salmonella typhimuriumd® 7-$-Et}
EL qAEE B 0% G @ FFdgo) o
¥ R ET dEes 2 Aog ZHHYL, o]
= o] §(1992)9] vl e &4 9§
Fa4 NE AgE dXsgn. B 239
Trichoderma viride$} Phanerochaete chriso-
sporiumell M= M3 FFEHE eh)A] st
g fFoUs2Re dod MeOH#EE % n-
hexane, ethyl ether, ethyl acetate 2 FAIEL A}
24 g5l 2.0 2 4.0 mg/mLe] FE7F HA £aA)
AF Ao g F7FHS A Figo)] o)
o] 233 A3 Table 99 el

LEUT 299 dge F5E9 4 &4 BYE
2 Staphylococcus aureusT3¢ Salmonella typhi-
murium@el| WE AFA S AEAH Agte] BESF
F HA ASAARe] AXE ZAFLE R
Salmonella typhimuriumd o A& 24A17F o) % 23]
& AAMAL ZAEAY Hold FolekA] gt 29
15574 2.0 mg/mLe} A2} 4.0 mg/mLoA o
& AA go] YA =HN I Salmonella typhimurium
9] A9 Weh&3E 2 ethyl ether %89 3
FE 5x7} F7E B7sln K AR Ho] 237
Faste A4S YT BEE F 7 Fd Wa A
ggol /b 2A Jehd REEL {1 8Ad &
FHA %1 75 2 e, ethyl ether?)
7% Salmonella typhimuriumz | X2 A o] v}e}

Sample mg/ml 0 ST  SA
Control - _ _
20 - 60 50
MeOH extracts. 40 _ 6.0 60
Hexane la 20 ] ] i
n- ane er
¥ 40 - - ‘
20 - 20 -
Ethyl ether I
yl ether layer 40 - 10 -
20 - 40 30
Ethyl acetate la
ylacetate layer - 50 50
20 - 50 50
Resid
esidue 40 - 80 70

ST* ; Salmonella typhimurium
SA™ ; Staphylococcus aureus

k31 Staphylococcus aureusTol Al E JeER}R] 9k
2 n-hexane Fol A A3 FAo] e Hold @
ket
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