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Physico-chemical Characteristics and Antiviral Activity of ASA,
an Antibiotic Produced by Actinomycetes B25

Woon Hyung Yeo, Young Ho Kim*, Eun Kyung Park and Sang Seock Kim
Korea Ginseng & Tobacco Research Institute, Taejon 305-345, Korea

ABSTRACT : In the screening of antiviral materials produced by actinomycetes, an isolate
named B25 was found to produce an antibiotic substance ASA, which showed a strong in-
hibitory activity against tobacco mosaic virus (TMYV) infection. ASA was purified from cul-
ture broth of B25 by silica gel column chromatography, preparative TLC, and reversed
phase HPLC. Also MS, IR, UV spectrum, and melting point of ASA were determined and a-
nalysed. ASA was white powder soluble in dimethyl sulfoxide, chloroform, and ethyl acetate,
having absorption peaks at 223 and 328 nm in UV-VIS spectrum, and had a molecular
weight of 548. ASA showed strong inhibitory effect on TMYV infection when it was applied
as a mixture of TMV to the upper surface of leaves of a local lesion host (Nicotiana ta-
bacum cv. Xanthi-nc). It also showed antimicrobial effect against yeast and some phy-

topathogenic fungi.
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Silica gel chromatography

CH,CI-McOH
(100: 0—99 : 195 : 590 : 10)

Preparative TLC (silica gel)
CH,CI-MeOH (70:1)

Preparative TLC (C18)
85% aq. CH,CN

HPLC (Capcell pak, 80% aq. CH,CN, 230 nm)

Fig. 1. Purification procedure for ASA produced by ac-
tinomycetes B25.
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Fig. 2. Antiviral and antimicrobial activities of culture
filtrate of actinomycetes B25 according to incubation
period. Antiviral activity of culture filtrate was assayed
by the half-leaf inoculation method using local lesion
host plants (N. tabacum cv. Xanthi-nc). For antifungal ac-
tivity, inhibition diameter of Candida albicans around
paper disks soaked with culture filtrate was examined.
Vertical bars represent standard deviations of 3 replicates.
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Fig. 3. Antiviral activity (inhibition of TMV infection)
of actinomycetes B25 cultures and solvent extraction frac-
tions of the culture broth. All fractions were prepared
from 3 day-old culture of B25. BF: broth filtrate, BBF:
boiled broth filtrate (100°C for 15 min), MEx: mycelial
extract, Hex: n-hexane layer, EtOAc: ethylacetate layer,
BuOH: butanol layer, WA: water layer. Vertical bars
represent standard deviations of 3 replicates.

Table 1. Physico-chemical properties of ASA produced
by actinomycetes B25

Characteristic Properties

Appearance White powder

MP (°C) 113°C

FAB-MS (m/z) 549(M+H)"

Rf value of TLC' 0.49

Solubility
soluble DMSO, EtOAc, CHCI,
slightly soluble MeOH, CH,CN
insoluble H,0

* Silica gel, CHC1,-MeOH (70 : 1).

Eye|ats|] A 1349, A 135, 1997
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Fig. 4. Inhibitory activity of ASA with different con-
centrations against TMV infection in Xanthi-nc tobacco
leaves. Vertical bars represent standard deviations of 3 re-
plicates.

Table 2. Antimicrobial activity of ASA produced by ac-
tinomycetes B25

Diameter of

Test organism inhibition zone*

(mm)
Gram negative bacteria
Escherichia coli 0
Pseudomonas aeruginosa 0
Pseudomonas fluorescens 0
Salmonella typhimurium 0
Gram positive bacteria
Staphylococcus aureus R-209 0
Bacillus subtilis 0
Sarcina lutea 0
Streptococcus sp.
Yeast
Candida albicans 13
Saccharomyces cerevisiae 13
Fungi
Pyricularia grisea 32
Alternaria mali 12
Fusarium solani 9
Colletotrichum tabacum 18

* Paper disks (8 mm in diameter) with 40 pg of ASA
were place on agar media, and inhibition diameter was
examined.
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