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ABSTRACT

Recently, the use of biodegradable polymers such as polyhydroxyalkanoates (PHA) has
been proposed as a solution to the problem of plastic waste. This research aims to study the effect
of culture conditions for PHA production from Ralstonia eutropha TISTR 1095 using industrial
wastewater and the degradation potential of PHA. Firsty, the wastewater source was studied for
PHA production. The wastewater from Chalong Latex Indutry, Hongyen Chotiwat Indutry and
Troppical Canning Industry was used. The 10% (v/v) inoculum was added in wastewater. The
cultivation was conducted at 30°C on a rotary shaker incubator at 200 rpm for 72 h. The result
shows that the wastewater from Troppical canning Industry gave the maximum cell and PHA
concentration (0.37 and 0.12 g/l, respectively). Furthermore, the effect of acid addition on PHA
production was investigated. The result shows that the optimal acid addition was found to be the
mixture of 5 g/l propionic acid and 5 g/l butyric acid. Under this condition, the concentration of
cell and PHA reached 1.36 g/l and 0.46 g/l, respectively. Also, the effect of C:N ratio (32, 44 and
55) using NH,(SO,), and phosphate addition (2.5, 5, 10 g/l) was investigated comparing with the
control without nitrogen and phosphate addition (C:N ratio of 66). The result indicated that it was
not necessary to use nitrogen and phosphate supplement. Furthermore, the effect of aeration rate
(0, 0.5, 1, 2 vvm) and agitation rate (100, 200, 300 rpm) were examined in 3 L fermentor. The
results show that the maximum PHA was obtained in 72 h of cultivation at the aeration rate of 1.0
vvm and the agitation rate of 100 rpm without pH-control (initial pH=7.0). The maximum cell
and PHA concentration were 4.48 and 1.35 g/l, respectively. The properties of PHA from
Ralstonia eutropha TISTR1095 was studied. It was found that melting and crystalline
temperatures were 141.36 °C and 62.7 OC, respectively. Also, the average molecular weight (M)

was 383,700 Dalton. The tensile strength and % elongation at break were 1.34 MPa and 40.91%,
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respectively. In addition, the biodegradability of the PHA was monitored in soils. The comparison
of PHA from Ralstonia eutropha with commercial PHB and PHBV and synthetic plastics (PP)
was examined. It was found that films of PHA from Ralstonia eutropha, commercial PHB and
PHBYV were degraded about 2.0%, 0.8%, 0.55% recpectively within 2 weeks and 3.2%, 7.87% and
0.46% recpectively within 8 weeks. However, the synthetic plastics (PP) were not degraded within

8 weeks.
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