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ADISAK HIRUNRUTTANAKORN : INCREASE PRODUCTIVITY OF P(3HB-CO-3HV)BY FED-
BATCH CULTIVATION FOR HIGH CELL DENSITY OF Alcaligenes sp. A-04. THESIS ADVISOR :
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The production of copolymer of P(3HB-co-3HV) in shake flask and batch culture in a 5 L. jar
fermenter by Alcaligenes sp. A-04 was investigated. The exponential growth phase of Alcaligenes sp. A-04 grown in
seed culture medium was at 18-30 h. of cultivation period, the maximum cell mass was shown at 36 h. Seed
culture of 24 h. was suitable for copolymer production, compared to that of 18, 24,30, and 36 h. sced culture. The
optimal cultivation condition of Alcaligenes sp. A-04 for P(BHB-co-3HV) production in a fermenter was studied. The
suitable inoculum size was 1.7 g/l of 24 h. seed culture. At 30 °C, higher productivity of P(3HB-co-3HV) was
obtained with pH controlled at 7.0 compared with that of uncontrolled pH cultivation. The optimal medium
composition and culture condition were as followed : fructose and valeric acid was 18:2 g/, 1.0 g/l of ammonium
sulfate, 1.0:0.3 g/l of KH,PO,: Na,HPO,, 0.1 g/l of MgSO,.7TH,O, acration rate at 1.8 vvm. and agitation speed at
600 rpm. Under this cultivation condition, the maximum cell density was 10.91 g/l and copolymer content was 5.94
g/l at 36 h of cultivation with productivity of 0.16 g//h. Feed rate of fresh medium was 4.52 mi/h calculated
based on the parameters obtained from batch cultivation ie. specific growth rate (LL); 0.1 b’ , residual cell mass
(X); 0.4 g/1 and biomass yield (Y_); 0.54 g/g. When applied the suitable cultivation condition to fed batch
cultivation of Alcaligenes sp. A-04 in a 5 L. fermenter, with feeding of carbon source only; cell density, copolymer
content and productivity was slightly increased. With carbon and nitrogen source feeding at C/N ratio of 5-300
mole/mole, higher cell density (12.66 g/1), PGHB-co-3HV) content ( 7.89 g/) and higher productivity (0.22 h') were
acheived with C/N ratio of 100 mole/mole . It was also found that the composition of copolymer was affected by
C/N natio of culture medium ; higher C/N ratio resulted in higher 3HV monomer. In the experiment of feeding
carbon and nitrogen source every 6 h. from 12-24 h. and feeding essential elements at 12 and 30 h, the cell density
and copolymer of P(3HB-co-3HV) production by Alcaligenes sp. A-04 was remarkably increased ie. the cell density
was increased to 24.38 g/1, P(B3HB-co-3HV) content was increased to 15.28 g/l or 62 % by cell dry weight and the
productivity was increased to 0.42 g//h.





