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Abstract
Project Code : MRG5380016

Project Title : Improvement of polyhydroxyalkanoate-accumulating bacteria  and
production of polyhydroxyalkanoate using municipal wastewater as carbon

source

Investigators : Dr.Kanokphorn Sangkharak Thaksin University

Assoc. Prof. Dr.Poonsuk Prasertsan Prince of Songkla University
E-mail Address : skanokphorn@yahoo.com
Project Periods : 2 years (15 June 2010 — 15 June 2012)

Polyhydroxyalkanoates (PHAS) accumulating bacteria were isolated under
various selective conditions such as pH, salt concentrations and types of heavy metal. Fifty
strains of bacterial isolates were found to belong to Bacillus, Proteus, Pseudomonas, Aeromonas,
Alcaligenes and Chromobacterium based on phenotypical features and genotypic investigation.
Only twenty five bacterial isolates were selected and observed for the production of PHAs.
Interestingly, bacteria belonging to Firmucutes Bacillus sp. produced high amount of PHAs. The
maximum PHAs was accumulated by B. licheniformis PHAs 007 at 68.80% of dry cell weight
(DCW). In additional, Bacillus strain PHAs 007 had a highest lipase and protease activity at 2.1
and 5.1, respectively. Determination of metabolic characteristics was also investigated to check
for their ability to consume wide range of substrates. Bacillus strains had great ability to utilize

variety of substrates.

The enhanced production of PHAs was attempted using mutant Bacillus
licheniformis. B. licheniformis M2-12, a prominent strain, was selected from 380 mutants after

sequential treatment by UV and N-methyl-N'-nitro-N-nitrosoguanidine (NTG) based on their
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high biomass and PHAs concentration.. The mutant strain M2-12 gave the highest value of
biomass (12.01+1.65 g/L) and PHAs concentration (10.49£1.48 g/L with 87.34% of DCW) in
PHAs producing medium. Interestingly, mutant strain showed higher resistance to substrate
concentration, pH and temperature than the wild. Under optimum condition, the accumulation of
PHAs was increased by 3.18-fold. After being subcultured 12 times, the production of the

mutant M2-12 was stable.

The local municipal wastes including wastewater and sludge were utilized as
substrates for the production of PHAS using two strains of Bacillus licheniformis (TSU-007, wild
type and M2-12, mutant). The value of pH, BODsand COD of the supernatant after treatment
was 7.05, 20 and 40 mg/L, respectively. Additionally, acetic acid, propionic acid, butyric acid
and valeric acid were also presented as major organic acids. Interestingly, the mutant strain M2-
12 gave the highest value of biomass (42.01+2.04 g/L) and PHASs concentration (37.35£1.04 g/L
with 88.9% of dry cell weight, DCW) and reduced 68.94% of soluble COD after 60 h of
cultivation. The resultant polymer from B. licheniformis TSU-007 and M2-12 cultivated in the
PHAs production reactor was identified to be poly-3-hydroxybutyrate-co-3-hydroxyvalerate
[P(3HB-co-3HV)] consisted of 60%HB and 40%HYV fraction. The results suggesting that the
production of PHAs by municipal wastes is feasible thus the PHAs production stage can be

integrated in waste treatment to produce PHASs and treated municipal wastes at the same time.

Keywords : PHAs, Polyhydroxyalkanoates, Municipal waste, Sequential mutagenesis,

two-stage batch reactor
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