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ABSTRACT

The optimum conditions for production of Polyhydroxyalkanoates (PHA) by Ralstonia
eutropha TISTR 1095 using carboxylic acid from palm oil fiber fermentation as carbon source
were investigated. The palm oil fiber was anaerobically fermented in 20 l-reactor at 30 °C for 10
days. The result showed that acid and total organic carbon concentration of 840 and 2,655 mg/l,
respectively were obtained in palm oil fiber fermented broth. In this study, the one variable at a
time method was used to examine the optimum nutrient concentration. It was found that the
addition of 5 g/l butyric acid in palm oil fiber fermented broth could stimulate cell growth and
PHA accumulation. Whereas phosphate supplement and C:N ratio adjustment had no effect on
PHA production. Furthermore, the combined effects of all test variables were studied using
Response Surface Methodology (RSM). It was found that the optimum medium was palm oil fiber
fermented broth supplemented with sodium propionate, butyric acid, ammonium sulphate and
dipotassium hydrogen phosphate of 2.5, 6.53, 1.5 and 0.03 g/1, respectively. These gave dry cell weight
of 1.52 g/1, PHA concentration of 0.64 g/l and 46.5 % of PHA content (PHA/dry cell weight).

The optimum condition for PHA production was studied in 5 l-fermentor. It was found
that initial pH medium of 7.0, aeration of 1.0 vvm and agitation at 100 rpm were the optimum
conditions for cell growth and PHA production by R. eutropha. Also the fed-batch fermentation
was investigated with two-time medium addition. The results showed that the fed-batch
fermentation gave higher cell growth and PHA production than batch fermentation. In the fed-

batch fermentation, the specific growth rate, yield of cell (Y,,) and yield of PHA (Y ) were 0.03

X/s

h-l, 1.30 and 0.83 g/gTOC, respectively with 28.7% TOC consumption. Whereas in the batch

fermentation, specific growth rate, yield of cell (Y,,) and yield of PHA (Yp/s) were 0.02 h-l, 1.03

x/s

and 0.45 g/gTOC, respectively with 23.5% TOC consumption. Structural composition of PHA
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produced from palm oil fiber fermented broth was investigated with GC-MS, NMR and FT-IR
techniques. The results obtained from these techniques were similar to those of PHBV. The
studies on general physical properties by DSC and X-ray diffractometer revealed that polymer had
melting temperature (Tm), crystalline temperature (Tc) and % crytallinity as 135.3 °C, 112.7 °C
and 55.88%, respectively. These properties indicated, This compound to be copolymer of
hydroxybutyrate and hydroxyvalerate (PHBV), consisting of 81.7 %HB and 18.3 % HV. The

molecular weight (M, ) of the polymer was 448,900 dalton as determined by viscometry technique.
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