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Isolation and Antimicrobial Activity of Xanthium strumarium L. Extract. Hyun-Soo Kim* and
Jae-Ouk Shin. Department of Microbiclogy, College of Natural Science, Keimyung University.
Taegu 704-701, Koreq — Antimictobial activity of various extracts of Xanthium strumarium L. was
tested against 25 strains of bacteria, yeast and fungus. The crude ethylacetate extract exhibited strong
growth inhibition to the tested strains with the exception of partial Gram-negative bacteria. The pro-
perty of antimicrobial compound was very stable under heat treatment at 120C, but it was unstable in
acid (pH 3.0) and alkali (pH 10.0) treatment. The antimicrobial compounds were purified by boiling
water extraction, ethylacetate extraction, charcoal column chromatography, silica gel column chro-
matography and reverse phase HPLC. The purified compound A and B were detected in a single peak
(each above 98% purity) through the HPLC analysis. The compound A and B showed a strong
growth inhibition against Gram-negative and positive bacteria in the agar diffusion method. When test-
ed by the FDA method using the esterase, compound A mainly inhibited the growth of bacteria and
compound B showed the growth inhibition of both bacteria and yeasts.
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g B RS sﬂ1ca gel 60 column(¢3.5x60 cm, Merck

Co.)ell $%13td CH.Cl;-methanol(94:6) -S-vi 2 A

Leaf, stem, seed (500 g)

Boiling water extract (200 m/)

Ethylacetate extract (2.6 g)

Charcoal activated column (150 m/)
elution with CH,Cl,-Methanol (94:6)(0.343 g)
Silica gel column (200 m/)
elution with CH,Cl,-Methanol{94:6)(0.225 g)
C.z Sep-pak treatment
elution with Methanol-H,(X7:3)
HPLC (Shimpak ODS colum)
I elution with Methanol-H,0(6:4)

| |

Compound A Compound B

Fig. 1. Scheme for isolation of antimicrobial compound A
and B.
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Table 1. Antimicrobial activity by the various extracts of Xanthium strumarium L.

Seeds Leaves and stems
Strains Boiling water Methanol Ethylacetate Boiling water Methanol Ethylacetate
extract extract extract extract extract extract
Inhibitory zone (¢, mm)
Bacillus subtifis PCl 219 16 20 21 19 21 21
Escherichia coli K-12 23 19 17 25 17 17
Hansenula anomala B-7 10 12 15 11 13 12

Each sample was prepared as described in Materials and Methods. Antimicrobial activity was tested by paper disc method using 20 p/
of each extract. Bacteria and Yeast were incubated for 24 hours at 37T and 25°C, respectively.



186 &5

[k

A =
T =

Table 2. MIC of the extracts against various strains by agar diffusion method using paper disc

Strains

Boiling water

Methanol extract Ethylacetate extract

Minimal inhibitory concentratin (MIC, mg)

Gram(+)
Micrococcus smegmatis KCTC 1057 0.5 0.1 0.1
Streptococcus lactis IFO 12007 1 0.5 0.05
Streptococcus equii 0.5 0.05 0.05
Staphylococeus aureus KCTC 1927 5 0.5 0.2
Streptococcus faecalis ATCC 29212 10 0.5 0.5
Streptococcus zooepidermicus 0.5 0.2 0.05
Baciilus subtilis KCTC 1929 1 0.05 0.05
Bacillus subtilis PCl 219 (.5 (.1 0.05
Bacillus licheniformis 1IFO 12197 (3.5 0.2 0.1
Bacillus stearothermophilus 1TFQ 12550 0.5 0.2 0.1
Bacillus megaterium 1 0.5 0.5
Micrococcus phlei KCTC 1932 0.5 0.5 0.05

Gram (-)
Escherichia coli KCTC 1923 1 0.5 0.2
Escherichia coli K-12 IFO 03301 0.1 0.05 0.5
Enterobacter aerogenes KCTC 2190 - - -
Klebsiella pneumoniae ATCC 10031 - . -
Pseudomonas fluorescens KCTC 1645 5 0.2 0.05
Pseudomonas aeruginosa KCTC 1930 - - -
Salmonella typhi - - -
Salmonella typhimurium KCTC 1926 - - -

Fungi
Hansemidla anomala B-7 5 1 1
Saccharomyces cerevisiae 5 2 2
Candida albicans KCTC 1940 5 2 0.5
Cryptococcus neoformans KCTC 7003 1 0.2 0.1
Aspergillus fumigatus 1FQ 5840 1 0.5 0.5
"No growth after 18 hours incubation at 37°C with Smg of extract.
‘Table 3. Antibacterial effect of the boiling water extract [1] - (o) (1
under various conditions 5 e
Strains Treatment 12 L

a -C Fractios 2
None  Heat Alkali : , Praction 4
Inhibitory zone (¢, mm) . - s

Bacillus subtilis PCI 219 19 [y N
Escherichia coli K-12 24 @ ][ i
'120C, 1 atm and 20 min. "pH 3.0. ‘pH 10.0. g i [
o 54 Ade] AA=EHAL % 54%.—% ttAl silica E
gel columnel] §2HA1A ke 5 N &= A ¢ Jw g
I 66%(0.225 g)o) 82 34 E %i—-% KIS 4= = v / ,;Jjj}b L LA
% 2]-8 sep-pak cartridge(Cs) & 53] #2]s}o] me- R N T
thanol-H,0(7:3) §-vi2 &4 F8& £5AA A2 Retention time (min)

gF t}& HPLC#® Al&3A] AR&3}gict. Sep-paka] 2] gt

Al8EF reverse phase HPLC(C)EM

HA 75]_0:]1:].

HPLC profile2 Fig. 298] (D)ol|A E= whe} 7o) oz

N8} peak7t ZAZE =}, 2 peake] FEA]S

Z A)5)

Fig. 2. HPLC chromatography of antimicrobial compounds.
Each sample was eluted through an ODS column (Shimadzu
Shimpak, 4.6 X 300 mm with 60% methanol at a flow rate of 1.0
m//min and detected at 254 nm. [I]: Sep-pak(C,,) treatment, [II]:
Compound A, [III}: Compound B.
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53F P& L}E}‘VH“E} ol Aol A fatAlS B
ol retention time 5.2%3} 6.3% peaks T3] 53}
Z47F 0.3 mg, 0.28 mgg Lo, FU 27364 HPLC
24 gl A3 Fig. 29 11, Illoﬂfﬁ 5ol vie} el ot
o] E-Z] 72 peak A & Bz} 7 =it o]lE A=
peak A2} BE chromatopak integrator(Shimadzu Co.
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AESL7] $lsh 2 A ZEF-E AFE3Hd agar diffusion™
= FDA(fluorescein d1acetate)“4__§ v 23)odct Pap-

er disc%* f’\Fﬂ'ﬂ agar diffusion —4 7ﬂwr—, A X‘”E A,

.219**—— Akﬁs}ﬁﬂl ﬂ%ﬁ—u}ﬁ— ?4 EgH 4 ﬂr Fig. 3oll4 &
ol vpe} o) 10 pge A& -+ 3 B= E coli K-
12, B. subtilis PCI 219ef] &2-3- Hol o) A+ gt

B2 vehR] Esbgdc) 20 ugd H7RF A% Byl
A7V E coli K-12, B. subtilis PCI 2199 v 7}3}F 3-8

Table 4. Antibacterial activity of fraction I, 2 and 3 in the
reverse phase HPLC analysns

Eé(‘h(’!‘l(ﬁ‘hld (nif K-12  Bacillus subtilis

PCI 219
Inhibitory zone (¢, mm)

Fractions (ug)

1(60) } i
2(80) 20 19
3(75) 19 18

"Each fraction was prepared through the five runs of HPLC with
an ODS column.
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2 20 ugew R INE Qe 23 23 Af AT
BX.c} S qureus, E. coli K-12, B. subtilis PCI 2192] est-
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T

E. coli K-12 B.

210

RN W

subtilis PCl

Fig. 3. Antibacterial activity of the purified compound A
and B.
A: Purified compound A. B: Purified compound B.

Table 5. Antimicrobial activity of the purified compound A and B in the fluorescein diacetate(FDA) method

Compound A

Compound B

Test strains

490 nm 655 nm 490 nm 655 nm
C S C-S C S C-S C S C-S C S C-S
Staphylococcus aureus 1.886 1.742 0.144 0.255 0.199 0.056 1.886 1.882 0.004 0275 0.270 0.005
Escherichia coli K-12 2174 2131 0043 0442 0283 0.159 2.193 2,150 0.043 0476 0369 0.107
Bacilius subtilis PCI 219 2,123 2.107 0016 0205 0253 0.042 2156 2149 0007 0300 0295 0.005
Hansenula anomala B-7 0.850 0.852 -0.022 0474 0488 -0.014 1088 1.007 06.081 1.047 1.041 0.006
Saccharomyces cerevisiae 1.053 1.066 -0.013 0716 0747 -0.031 1.238 1236 0.002 0890 0937 -0.047

FDA method was performed as described in Materials and Methods. The purified sample were dissolved in methanol and 20 p/(20 pg)
solution of each concentration of the test substance or the methanol as control was added. "Control.

"Sample.
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