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Antifungal Activity of Chitinolytic Bacillus spp. Isolated from

Marine Environments in Songkhla and Pattani Provinces
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Abstract

A total of 98 chitinolytic Bacillus isolates was isolated from marine samples collected from
Songkhla and Pattani provinces. Effect of NaCl at different concentrations on growth of Bacillus spp. was
tested. Results showed that 100 % of the bacterial isolates grew well at 0-3 % NaCl and 84 % could
grow at 6 % NaCl . In addition, all isolates did not grow at 18 % NaCl. Antagonistic activity of isolated
chitinolytic Bacillus spp. was tested against 6 fungal pathogens including Alternaria alternata TISTR
3282, Aspergillus flavus TISTR 3041, Aspergillus fumigatus TISTR 3463, Fusarium solani TISTR 3436,
Penicillium sp. and Candida albicans DMST 5815 by a dual culture method for a primary screening .
Results revealed that 57, 65, 61, 33 and 36 % of isolated Bacilllus spp. inhibited the mycelium growth
of A. alternata TISTR 3282, A. flavus TISTR 3041, A4. fumigatus TISTR 3463, F. TISTR 3436
and Penicillium sp., respectively. By contrast, all Bacillus isolates failed to inhibit the growth of
C. albicans DMST 5815‘, Out of 98 chitinolytic Bacillus isolates 24 isolates (24.5%) which exhibited
2 51 % fungal inhibition were selected for a secondary screening and the effective Bacillus sp. B29 was
chosen for further studies. The optimal conditions for culturing the Bacillus sp. B29 to produce
extracellular antifungal metabolites was found to be starch casein broth medium prepared by 10 ppt
seawater amended with 1.0 % colloidal chitin at 35 °C for 5 days. Under these conditions, the chitinase
(0.87 U/mL), protease (2.64 mU/mL) and [-1, 3 glucanase (0.65 U/mL) enzymes were produced by this
strain. The crude extract obtained from the culture broth showed antifungal activity against
A. flavus TISTR 3041, A. fumigatus TISTR 3463, A.niger and Penicillium sp. and it showed the most
active against A. flavus TISTR 3041 which gave the inhibition zone size of 5 mm at a concentration
of 200 ng/mL. Temperature was found to affect antifungal activity of the culture supernatant. It showed
the loss of antifungal activity after incubating in boiling water for 15 min and autoclaving temperature
(121°C, 15 min). In addition, the culture supernatant showed 85% antifungal activity against A. flavus
TISTR 3041 after heating at 50 °C for 30 min. The effect of cell free culture supernatant and the crude

extract on growth of 4. flavus TISTR 3041 was examined. Results showed that the culture supernatant

(10% v/v) and crude extract (100 plg/mL) were found to inhibit the growth of A. flavus TISTR 3041



Vi

by 33.7 % and 42 %, respectively, after incubating them with the spore suspension (1x10 ¢ spores /mL)
for 72 hours. Abnormal appearance of the fungal mycelium could be observed by light microscopy.
Characteristics of the Bacillus sp. B29 were tested. The strain grew well at 0-6 % NaCl but no growth
was observed at 12% NaCl. Optimum temperature and pH for growth of Bacillus sp. B29 were 35°C
and 7, respectively. The Bacillus sp. B29 gave positive results for starch hydrolysis, gelatin hydrolysis,
and nitrate reduction. Acid was produced from glucose but not from lactose and mannitol. In addition, gas

production was not observed.



