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The objective of this thesis is to study the application of two-stage fermentation for
improving the PHB production rate y Alcaligenes eutrophus NCIMB 11599 using glucose
as carbon source. The study was divided into three parts. The first was to study the optimum
nutrient in feed by chemostat. It was found that being rich in nitrogen supply did not
enhance the cell growth. Instead, morphology change (filament) occurred and was
accompanied by diminishing of cell mass. It was also found that the ratio of mole of carbon
to mole of nitrogen in feed that optimized the growth was 33. The second part was studied in
two-stage chemostat. It was found that PHB accumulation rapidly increased from 26.79 to
46.7 % (PHBI/ cell dry vleight) as soon as the feed from the first fermentor was stopped. The
final part was about the application of two-stage fermentation.  the first fermentor, the
bacteria were grown to the maximum by chemostat in enriching medium. Then, it was
stimulated to synthesize PHB in the second fermentor by fed-batch fermentation under
unbalance medium condition. It was found that the dilution rate of the first stage at 0.10 h1
could give 14.526 g/l of PHB or 33.25% (PHB/cell dry weight) in the second fermentor.

comparison with fed-batch fermentation, the two-stage fermentation gave similar
PHB production rate at 2-cycle of fed-batch operation (100 hours) and gave higher
production rate when the operation was more than 100 hours.
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