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POLYHYDROXYALKANOATES-PRODUCING BACTERIA

Polyhydroxyalkanoates (PHAS) is a group of biopolymers functioning as
carbon and energy reserves in microbial cells. Some PHA derivatives can be served as
biodegradable plastics that have properties similar.to petrochemical polymers, non-
degradable plastics, and are expected as the replacement for these petrochemical
polymers. A wide range of ‘bacterial species synthesize the polymers when a carbon
source is provided in excess and-essential growth nutrients are limited. The aim of this
study was to determine the diversity of PHAs-producing bacteria isolated from
cassava pulp samples. Seven hundred and seventy two bacterial isolates were
investigated for PHA accumulation in their cells using Nile blue A technique as well
as monitoring by Nile red method. Eighty two isolates could accumulate PHAS
between 3.3 and 85.77% of their cell areas, which were observed under fluorescent
microscope after cultivating on modified complex agar medium at 30°C for 48 h, then
transferred to modified minimal medium with incubating at the same condition and
duration as the complex medium. These PHAs-producing bacteria were identified by
their morphological and physiological characteristics, and 16S ribosomal RNA gene

sequence. From cell morphology, the bacteria could be divided into 4 groups: regular,
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non-sporing Gram-positive rod, Gram-negative rod, endospore-forming Gram-
positive rod, and Gram-positive coccus groups comprising 15, 3, 59, and 5 isolates;
and accumulating PHAs in the range of 3.3-70.72%, 5.1-21.01%, 8.3-85.77%, and
51.9-74.99% of their cell areas, respectively. From physiological characterization, 8
genera: Bacillus, Chryseobacterium, | Enterobacter, Klebsiella, Listeria (non-
pathogenic species), Micrococcus, Pseudomonas, and Staphylococcus were classified.
Then, representative isolates of these bacteria were selected for 16S ribosomal RNA
gene analysis. Nucleotide sequences of ' 1,381-1,439 base pairs of the gene were
obtained. When compared these sequences to sequences from GenBank database, it
was found that 3 isolates of Gram-negative rods had 96.7, 99.1, and 99.5% similarity
to Pseudomonas aeruginosa PAON 2, Klebsiella oxytoca SB 9, and Enterobacter
hormaechei CIP 1034417, respectively. Bight iselates of endospore-forming Gram-
positive rods had 99.9,.99.2,99.7, 98.0, 99.6, 99.2, 89.8, and 99.9% similarity to
Bacillus megaterium ATCC 14581", Bacillus-cerens ATCC 212817, Bacillus sp.
NCCP-158", B. cereus ATCC 43881", B. subtilis KQC 85, Bacillus sp. IMT 217, B.
cereus JS-33, and Bacillus sp. PBCC 10", respectively. And a representative strain of
Gram-positive cocci had 99.3% similarity to Staphylococcus cohnii ATCC 299747,
Two starch-hydrolysis strains isolated from cassava pulp sample, identified as
belonging to Bacillus megaterium, and accumulating PHAs more that 80% of their

cell areas, could have potential for biopolymer production.
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