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ABSTRACT 
 

Photosynthetic bacterial wild type strain ES16 and mutant strains N20 and U7 
were identified using both classical and molecular techniques. Classical identification technique 
was based on morphology, motility and pigment composition, physiological properties such as 
carbon utilization, vitamin requirement and ability to multiply in anaerobic and aerobic condition. 
The strains were Gram-negative, ovoid-shape bacteria, a brownish-red culture under aerobic-light 
(3000 lux) condition but appeared as deep pink culture under aerobic-dark  condition, reproduced 
by binary fission and formed an internal photosynthetic membranes as vesicle which contained 
bacteriochlorophyll a and carotenoids. The mutants were identified as Rhodobacter sphaeroides 
according to nutrient requirement especially tartrate utilization which was the main key dividing 
this species from others in the same genus. The 16s rDNA technique was employed and it 
confirmed the above results. The modified G5 medium containing sodium acetate and sodium 
glutamate as carbon and nitrogen sources was used for PHB production under aerobic-dark 
cultivation on a shaker (200 rpm) at 37°C. The mutants showed higher potential PHB production 
than the wild type strain, therefore both mutant strains were used for the copolymer production. 
Studies on effect of auxiliary carbon source (volatile fatty acid, VFA) and concentration on 
copolymer production were conducted. Both combinations of acetate with propionate and acetate 
with valerate in the ratio of 40/0, 40/20, 40/40 and 40/80 were found to induce the accumulation of 

poly-β-hydroxybutyrate-co-β-hydroxyvalerate (PHBV) within the cells. R. sphaeroides U7 
produced higher copolymer than R. sphaeroides N20. Acetate with propionate and acetate with 
valerate in the molar ratio of 40/40 gave very similar highest PHA content of 77.7% and 77.4% 
respectively. However, using acetate with valerate at the molar ratio of 40 mM gave the HV unit 
fraction of 88.8% which was 4 times higher than using acetate with propionate at the same molar 
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ratio (19.1%). Effects of nitrogen source both inorganic and organic, temperature and aerobic-
anaerobic conditions on copolymer production from R. sphaeroides U7 were investigated. It was 
found that the (NH4)2SO4 was not needed in the culture medium. Growth, pigmentation and PHB 
production decreased with the decrease of yeast extract. Optimum pH of cultivation medium was 

at pH 7.0. The optimum condition was cultivation under anaerobic-light at 30°C. Cultivation in a 
5 L fermentor gave lower growth and polymer production than cultivation in the shake flask. At 
0.5 vvm aeration rate, the strain accumulated the highest PHA of 65.2% after 60 h cultivation and 
the highest biomass of 7.9 g/l was obtained at 1.5 vvm aeration rate with agitation speed of 200 
rpm. Studies on effect of solvent on extraction of copolymer from the dried cells revealed that 
chloroform was able to extract PHBV completely. Chromatogram spectrum obtained by both FT-

IR and 13C-NMR indicated that this polymer was PHBV consisted of β-hydroxybutyrate (β-HB) 

and β-hydroxyvalerate (β-HV) as building block measured by GC-MS following commercial 
standard PHBV pattern. For general physical properties, the copolymer had white spherical shape 
when chloroform was used in suitable portion. If high concentration of PHBV was present in the 

chloroform, the polymer formed the network structure. The melting temperature (Tm) was 166°C 

and crystalline temperature (Tc) was 121°C with % crystallinity of 66.84. The molecular weight 
was between 200,000 to 500,000 dalton measured by intrinsic viscosity. 
 
 
 
 
 
 
 
 
 
 
 
 


