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Recently, the use of biopolymers such as polyhydroxyalkanoates (PHA) has been
proposed as a solution to the problem of plastic waste due to their biodegradability.
'However, raw material cost for biopolymer production is high, which is affected that
biopolymer cannot compete to chemical synthetic polymer. This research aims to study the
optimum condition of PHA production from Ralsfonia eutropha TISTR 1095 using
concentrated latex wastewater with two-stage bioprocess. In the first stage, volatile fatty
acid was produced from concentrated latex wastewater using anaerobic fermentation in 10-|
tank for 16 h. The composition of fermented broth contained total volatile fatty acids of 915
mg/l, which consisted of 43.2% acetic acid, 30.3% propionic acid, 10.4% butyric acid and
16.1% other volatile fatty acids, phosphate of 26.5 mg/l, nitrogen of 31.0 mg/l and total
organic carbon of 1,130 mg/l. /

Later, the fermented broth from the first stage was centrifuged. The supernatant was
used for cultivation of R.eutropha in 500-mi Erlenmeyer flask at 30°C on a rotary shaker
incubator at 200 rpm for studying the optimum media. It was found that the fermented broth
with 2.5 g/l propionic acid and 2.5 g/l butyric acid addition gave the highest PHA
concentration. 1t was no necessary to supplement nitrogen for C:N ratio adjustment and
phosphate. The highest PHA concentration was 0.90 g/l. Moreover, the optimum aeration
and agitation rate was investigated in 2- stirred bioreactor at 30°C. It was found that the
optimum aeration and agitation rate was at 1.0 vvm and 200 rpm, respectively. Furthermore,
the experiment in media with and without sterilization gave the PHA concentration of 0.93
and 1.00 g/l, respectively, which was no significantly difference (p>0.05).

It was found the PHA produced in this research was copolymer of hydroxybutyrate
(HB) and hydroxyvalerate (HV). The monomer ratio of HB and HV was 91.9% and 8.10%,
respectively in the non sterile media and 85.3% and 14.7%, respectively in the sterile media.
In addition, the PHA produced in sterile media gave the average molecular weight (M) of
416,300 Dalton. Also, the melting temperatﬁre was 138.2 and 171.7 °C and crystalline
temperature was 55.6°C.

The economic feasibility in PHA production found that there was a potential of PHA
production from R. eutropha TISTR 1095 for commercial. From the 2-| working volume,

payback period was 167 months. However, the payback period of 4.2 months was found

with the calcuiation for 100-1 working volume.





