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RATTANA TOENSAKES : ISOLATION OF POLYHYDROXYALKANOATE-
PRODUCING BACTERIA BY UTILIZING CASSAVA PULP AS A SUBSTRATE
FOR BIODEGRADABLE PLASTIC PRODUCTION.
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Polyhydroxyalkanoate (PHA) is one of the biodegradable polymers and
promising alternative materials to synthetic plastics that can be produced by
microorganisms and accumulated as inclusion in the cytoplasm under the imbalance of
nutrient for cell growth. The aims of this study were to screen of PHA-producing strains
by utilizing cassava pulp as a substrate for PHA production and optimize of process
parameters for higher production and identification of this polymer. The primary
screening of PHA- producing strains using Nile red dying technique with directly
growing colonies on minimal medium agar was showed 2 isolates, SUTR 1 and SUTS 1,
were positive colonies. The SUTR 1 was yeast Candida rugosa and SUTS 1 was
bacteria Agrobacterium tumefaciens. Both isolates presented the spherical bright orange
fluorescence granules inside the cells with Nile blue A staining under the fluorescence
microscope at excitation wavelength 546 nm. However, SUTR 1 presented these
granules more than that of SUTS 1. Quantification of PHA yield from Candida rugosa
SUTR 1 and Agrobacterium tumefaciens SUTS 1 were cultivated in nitrogen limitation

as ammonium sulfate 1.0 g/L and cassava pulp 50 g/L as a sole carbon source.



The results revealed that the maximum PHA production by SUTR 1 and SUTS 1 were
0.1367 and 0.0727 g/L, respectively. Moreover, the optimum conditions for PHA
production by Candida rugosa SUTR 1 were examined including concentration of
ammonium sulfate and agitation speed. It was found that the agitation speed at 150 rpm
and ammonium sulfate at 2 g/L with 50 g/L of cassava pulp exhibited the maximum
PHA production increased to 0.3912 g/L with the maximum cells growth at 10° CFU/ml
after 36 h of incubation. In addition, the purified of biosynthesized polymer was
characterized by Fourier Transform Infrared Spectroscopy (FT-IR) and indicated that
was Poly-3-hydroxybutyrate : P(3HB). Therefore, this polymer might be developed
into coating films or use to make as a packaging material for replacement of

petrochemical plastic.
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