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Abstract

Methanol extract of roots of Amblytropis pauciflora Kitagawa showed the antimicrobial activity
to three test strains. Antimicrobial spectra of various extracts of Amblytropis pauciflora Kitagawa
were tested against 24 strains of bacteria and fungi. The crude methanol extract inhibited the growth
of 12 strains of bacteria and Asp. fumigatus with the exception of yeasts. The properties of the antimi-
crobial substance were very stable under heat(at 120°C), acid(pH 3.0) and alkali(pH 11.0) treatment.
Only the root harvested in spring showed the antimicrobial activity. Among the components extracted
by butanol, ginseng saponin Rg; and various saponin-like materials were detected by TLC analysis
using a plate of silica gel 60F24. The antimicrobial compound was purified by methanol extraction,
activated charcoal column chromatography, Sep—pak(Cis) pretreatment and reverse phase HPLC. The
purified compound was detected at 13.520 min as a single peak(about 98% purity) through the HPLC

analysis.
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Fig. 1. Scheme for isolation of antimicrobial compound.
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Table 1. Antimicrobial activity by the various extract of Amblytropis pauciflora Kitagawa

Leaves

Roots

Strains

Methanol Ethylacetate Dichloromethane

Methanol Ethylacetate Dichloromethane

Staphylococcus aureus D
KCTC 1927

Enterobacter aerogenes
KCTC 2190

Aspergillus fumigatus
IFO 5840

Inhibitory zone(#, mm)

- 17 — —
- 10 — —

- 11 — -

Each sample was prepared as described in materials and methods. Antimicrobial activity was tested by paper disc
method using 20ul of each extract. Bacteria and fungi were incubated for 24 hours at 37°C and 28°C, respectively.

YNo growth after 24 hours incubation
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Table 2. Antimicrobial spectra of the extracts against various strains by agar diffusion method using paper disc

Strains Methanol Ethylacetate Dichloromethane
Inhibitory zone( ¢, mm)
Gram(+) bacteria
Bacillus subtilis PCI 219 11 - -
Bacillus subtilis KCTC 1929 12 - -
Bacillus licheniformis IFO 12197 - - -
Bacillus megaterium 26 8 -
Bacillus thermoglucosius 15 - -
Mycobacterium smegmatis KCTC 1057 - - -
Mycobacterium phlei KCTC 1932 8 - -
Staphylococcus aureus KCTC 1927 17 - -
Streptococcus equii ' KCTC 3318 - - -
Streptococcus faecalis ATCC 29212 - - -
Streptococcus lactis TFO 12007 - - -
Gram(-) bacteria
Escherichia coli KCTC 1923 8 - -
Escherichia coli K-12 9 - -
Enterobacter aerogenes KCTC 2190 10 - -
Klebsiella pneumonice ATCC 10031 17 - -
Pseudomonas fluorescens KCTC 1645 - - -
Pseudomonas aeruginosa KCTC 1636 - - -
Salmonella typhi KCTC 2424 28 8 8
Salmonella typhimurium KCTC 1926 26 - -
Fungi
Hansenula anomala B-7 - - -
Saccharomyces cerevisiae - - -
Candida albicans KCTC 1940 - - -
Cryptococcus neoformans KCTC 7003 - - -
Aspergillus fumigatus TFO 5840 11 - -
Antimicrobial activity was tested as described in Table 1.
Table 3. Antimicrobial effect of the methanol extract under various conditions
Strain Treatment
ans None Heat” Acid® Alkali®
Inhibitory zone( ¢, mm)
Staphylococcus aureus KCTC 1927 16 15 15 14
Enterobacter aerogenes KCTC 2190 11 10 11 11
Aspergillus fumigatus TFO 5840 10 11 10 10
P121°C, latm and 20min., ’pH 3.0, *pH 11.0
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Table 4. Antibacterial activity by the methanol extract
of the root of Amblytropis pauciflora Kitagawa
harvested in spring and fall

Strains Spring Fall
Inhibitory zone(d, mmn)
Escherichia coli K-12 9 -
Escherichia coli KCTC 1923 8 -
Bacillus subtilis PCI 219 13 -

Bacillus subtilis KCTC 1929 12 -

Antimicrobial activity was tested by the paper disc
method using 208l of each extract.
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Fig. 2. TLC chromatograms of saponins extract from
the root of Amblytropis paucifiora Kitagawa
Saponins were extracted with water saturated butanol
and chromatographed on Silica Gel layer with chior-
oformy/methanol/water(65 : 35 : 2.5). Saponins were de—
tected by 10% HzSO4(I) and UV light(366nm, II). A,
saikosaponin a; B, ginsenoside Rgy; C, butanol extract.

Fig. 3. Antibacterial activity of saponins extract and
various extracts.
Antibacterial activity of each extract in Fig. 2 was
tested to Salmonella typhi. M, dissolved methanol
extract with water; B, butanol extract; E, ethylace-
tate extract; H, hexane extract; W, water phase after
extraction.
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Co. C-R7A, Japan)2 #4133t A3} 98% o] Ao] A A=
A& FAstA AT v AA).

oo AFZ ¥ IFAAERZ FREL 3= B
FH-o] wal A Rl A Al FHtA] Ao 71EslH,
2149l ginsenoside®} #-AH&} saponin A £¢] #Ajx}
g7 22, AA 2 F2AAS v E3he] ol A
A A9 A= JA A FEA A Y o) ST H

S
o

Absorbance (254nm)
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Fig. 4. HPLC chromatogram of antimicrobial compound.
Each sample was eluted through an ODS column
(Shimadzu Shimpak, ¢4.6X300mm with methanol :
water(7 : 3, containing 10% dichloromethane) at a flow
rate of 1.0ml/min and detected at 254nm. A, Sep—
pak(Cis) treatment; B, purified antimicrobial comp-
ound.

Fig. 5. Antibacterial activity of the fractions in Fig.
4(A).
Each fraction(I,II) in Fig. 4(A) was prepared through
the three runs of HPLC. Antibacterial activity of
each fraction was tested to Salmonella typhi. A,
fraction I, B, fraction I

+44%2%9 vl bssivtn AR

<

A 5 (Amblytropis pauciflora Kitagawa) 5%
B0 dFEHE ARSI el el A& o=
dichloromethane, ethylacetate, methanol2 %3}
o}, 7 32E 9 37 7+ methanold& B ol A e}
o, g7 spectrum$ RAHE A3} 2 methnolF
25X ARE AT 23S, SAAT 2 Tl
o g EAE Vel a4 549 B2 A
methanol & %5 4 A 21(121°C, 204, 1713}, AHpH
3.0) ¥ &2 (pH11.O)A BT A3 25 kA
AL vetdigich A w2 B 5o A
AL 2o el a5l o, Ba] Fof FHE A
¥Z saponin®] Za)& ZAF3F A3} butanol 2o
4} 1A} saponin Rg1 ¥ #2138t saponing ¥] #3t o
9] saponin’d BA o] =} A 39+
£ methanol F&5-¢ S| F3, 353 sep-
pak cartridge(Cig) @ HPLC(Cis column) 23 A |3}
At FFA EAL HPLCEH AE He=gled, ¢
EE 98% o]ttt

ZAtel g

2 Q7= 1996 = Ao stal of FA oA A F3E
3 AFu) A QdAn)el 3 o] R 21, sai-



kosaponin a$}
ABFH 208 A Fd 4 Addsta ok et A
Z7] A A =g

AT FEE

ot

saponin Rgi(ginsenoside Rg1) &

ot

Ho

. Senji, S., Kim, M., Taniguchi, M. and Yamamoto, T.
: Antibacterial substances in Japanese green tes ex-
tract against Streptococcus mutans, a cariogenic bac—
teria. Agric. Biol. Chem., 53, 2307(1989)

. Kim, H. S. and Shin, J. O. : Isolation and antimicrobial
activity of Xanthium strumarium L. extract. Kor. J.
Microbial. Biotechnol., 25, 183(1997)

. Choi, M. Y., Choi, E. ], Lee, E,, Rhim, T. J., Cha, B.
C. and Park, H. J.: Antibacterial activities of pine
needle(pinus densiflora Seibet Zucc) extract. Kor. J.
Microbiol. Biotechnol., 25, 293(1997)

. You, Y. S, Park, K. M. and Kim, Y. B. : Antimicrobial

g]

ks

10.

11.

RESE-L

999

activity of some medical herbs and spices against
Streptococcus mutans. Kor. J. Appl. Microbiol. Bio-
technol., 21, 187(1993)

. Kim, S. H. and Park, K. Y. : Inhibitory effects of Ch-

inese pepper on the mutagenicity and the growth of
MG-63 human osteosarcoma cells. Kor. J. Appl. Mi-
crobiol. Biotechnol., 21, 628(1993)

. Nagabhushan, M. and Bhide, S. V.: Curcumin as an

inhibitor of cancer. J. Am. Coll. Nutr., 11, 192(1992)

. Yim, R. J. and To, B. S.: Flora Coreana. Science Pu-

blications, Pyongyang, Vol. 4, p.114(1976)
29 "2 AEY RAE 9% H )
2L AlF W E, gt EEYHF, Vol 93,

F474 o

p.39(1996)

. Shouji, J. : Isolation of triterpenoid saponin. Koudansha,

Japan, p.329(1977)

Hewitt, W. and Vincent, S.: Theory and application
of microbiologioal assay. Academic, London, p. 39(1989)
Otto, S. : Getting to the root of ginseng. Chemtech., 28,
26(1998)

(1998'd 5¥ 114 A4



