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ABSTRACT
8

The aim of this study was to isolate Bacillus spp. and actinomycete% gn% scig;l
for their antagonistic activity against fungi contaminated on para rubber sheet. Total of 206
Bacillus spp. and 151 actinomycetes from soils and para rubber sheets were screened for
antagonistic activity by dual culture technique against six fungi (2 Aspergillus spp., 1 Penicillium
sp., 1 Fusarium sp., 1 Rhizopus sp. and 1 Cladosporium sp.) commonly found on contaminated
para rubber sheets in southern Thailand. Eighty-five percents of actinomycetes exhibited
antifungal activity against at least one fungal isolate, whereas only 16% of Bacillus isolates was
active, Thus, the top 30 actinomycetes having antifungal activity were selected for fermentation in
ISP-2 broth. The culture filtrates were tested for antifungal activity by agar dilution.
Actinomycetes isolatesk AC41 and AC51 showed >80% inhibitory activity against all tested fungi.
The culture filtrates were also extracted with ethyl acetate and the crude extracts were tested for
their minimal inhibitory concentrations (MICs) by broth microdilution. Extracts from 8
actinomycetes AC37, AC41, AC51, AC70, AC72, AC74, AC78 and ACB84 exhibited antifungal
activity against all tested fungi with MICs ranging from 8-200 pg/ml. The best MICs were in the
range of 16-64 pg/ml by AC41 and ACS1 which appeared to be comparable to p-nitrophenol, a
control antifungal agent (32-128 pg/ml). The effect of agitation, initial pH and temperature on the
production of antifungal metabolites by the isolates AC41 and AC51 was investigated. The
optimum conditions for AC41 and ACS1 were observed at the static condition, pH7 and
temperature 30°C. The top 8 antagonistic actinomycetes were identified by morphological
characteristics and molecular technique (16S rDNA). All of these actinomycetes are in the genus
Streptomyces. Para rubber sheet soaked with culture broths of Streptomyces sp. AC41 and ACS1
and challenged with Aspergillus sp. SR9 U Penicillium sp. PRO2 could not control fungal
growth while crude extracts (1 mg/ml) could control fungal growth for 9 days which was similar
to the result obtained from p-nitrophenol. In natural infection experiment, para rubber sheet
soaked with crude extract of Streptomyces sp. AC51 (16 MIC, 512 lg/ml) could control fungal
growth for 32 days. Para rubber sheet supplemented with crude extract of Streptomyces sp. AC 51

{32MIC) and challenged with fungi could not control the growth of Aspergillus sp. SR9 but could
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control Penicillium sp. PRO2 comparable to the use of p-nitrophenol (8MIC). However, in
natural infection, ACS1 (32MIC) was as effective as p-nitrophenol (32MIC).  Electron
microscopic study revealed that AC51 destroyed fungal cells resulting in the leaking of cell
components. Tetrangulol methyl ester was the main component isolated from the crude ethyl
acetate extract of Streptomyces sp. ACS51along with other two compounds, 8-O-

methyltetrangomycin and tetrangulol.



