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ABSTRACT

In this study, Bacillus megaterium was cultivated either in a flask or in a batch fermenter under a nitrogen-limiting condition. For a

flask culture, the concentration of glucose (as the primary carbon source) was initially set at 20.0 g/L, and NH4NO3 (as the nitrogen

source) was limited to be 0.6 g/L. In addition, one of the organic acid salts (sodium acetate, sodium propionate, sodium butyrate,

and sodium valerate) was used as a second carbon source. Exploration of the optimal concentration was performed in order to obtain

the highest yield of PHB. For the cultivation in a batch fermenter, the concentration of glucose (as the primary carbon source) was

initially set at 40.0 g/L, and NH4NO3 (as the nitrogen source) was limited to be 0.6 g/L. In addition, sodium propionate or sodium

valerate was used as a second carbon source to explore the effect of organic salt with odd number of carbon chains on the

biosynthesis of PHB(V). Experimental results showed that the biosynthesis of HB (57.2% of the biomass) was maximized, if the

concentration of sodium acetate in the medium was 2.0 g/L. Similarly, the biosynthesis of HB (27.6% of the biomass) was

maximized at 0.5 g/L of sodium propionate. Adding 0.5 g/L sodium butyrate maximized the HB yield (39.18% of the biomass), and

adding 1.0 g/L sodium valerate maximized the HB yield (31.0% of the biomass). For cultivation in a flask, no HV was detected even

though an organic acid salt was added into the medium as a second carbon source. For cultivation in a fermenter, adding 3.0 g/L

sodium propionate maximized the production of biomass and HB, being 3.96 and 0.72 g/L, respectively, at 12 h, and thereafter,

both biomass and HB production decreased with the culture time. Adding sodium valerate resulted in the increase of HB production

from 0.73 g/L (without adding valerate) to 1.70 g/L (adding valerate 3.0 g/L). However, adding either sodium propionate or sodium

valerate as a second carbon source did not make the strain to synthesize HV.
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