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ABSTRACT

NHL-L 6/6 is an endophytic fungus of Stemona burkillii which shows high activity
against some plant pathogens. In this study, NHL-L 6/6 was identified by comparative
analysis of nucleotide sequences of the internal transcribed spacer (ITS) regions of the
ribosomal RNA genes. The result showed that NHL-L6/6 has sequence similarlity of
99.79% with Nodulisporium sp. CMUUP-E34. Therefore it is reasonable to conclude
that NHL-L6/6 is Nodulisporium sp. The kinetics of growth and anti-phytopathogenic
compound production by Nodulisporium sp. NHL-L 6/6 against Erwinia caratovora
was studied by cultivation in Sucrose Yeast extract (SY) medium. The maximum vyield
reached 16.01+1.51 AU/mL after 5 days of fermentation at 28 °C, 150 rpm. A rapid
growth was exhibited during the period of 2-4 days, with the highest cell dry weight of
4.85 g/L at day 4 of cultivation. The medium components including carbon and nitrogen
sources were optimized for production of anti-phytopathogenic compounds using a
sequential optimization strategy. Firstly, the suitable carbon and nitrogen sources were
selected by one-factor-at-a-time. Yeast extract, whey, sucrose, glucose and cassava
starch had significant influences on anti-phytopathogenic compound production. The
nitrogen and carbon sources including whey, yeast extract, sucrose and glucose were
selected to investigate their effects on antibacterial activity by using fractional factorial
design (FFD). The result showed that sucrose and glucose were statistically significant
(p<0.05), while yeast extract and whey, were statistically insignificant (p>0.05).
However, all constituents, i.e. yeast extract, whey, sucrose, glucose were statistically
significant (p<0.05) on biomass production. It was concerned that nitrogen is an
essential nutrient for cell growth. Therefore, all variables were chosen for further
optimization study. In the steepest ascent experiment, the highest production response
(37.61 + 0.00 AU/mL) was found when the concentrations of yeast extract, whey,
sucrose and glucose were 2 g/L, 10 mL/L, 20 g/L and 10 g/L, respectively, after 6 day
of cultivation. Finally, central composite design (CCD) was used to optimize the
concentration of these components. The optimal concentration were 2.03 g/L yeast



extract, 9.86 mL/L whey, 25.08 g/L sucrose and 12.99 g/L glucose. Antibacterial
activity of 42.11 AU/mL was agreement with the prediction observed in validation
experiment. In comparison to unoptimized medium using one-factor-at-a-time method,
2.4 folds of antibacterial activity had been obtained. To evaluate in vitro antimicrobial
susceptibility of crude extracts against test plant pathogens, bacterial pathogens
(i.e. Erwinia caratovora, Pseudomonas solanacearum and Xanthomonas citrii) and
fungal pathogens (i.e. Alternaria brassicicola, A. porri, Penicillum sp., Fusarium
solani, F. oxysporum, and Colletotrichum sp.) were used as test microorganisms. The
minimum inhibitory (MIC) concentrations were found in the range of 31.25 to 125
pg/mL. The minimum fungicidal (MFC) and minimum bactericidal (MBC)
concentrations were found in the range of 125 to 500 pg/mL.

Keywords:  Antimicrobial Activity / Anti-phytopathogenic Compounds / Medium
Optimization / Nodulisporium sp. NHL-L 6/6
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