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ABSTRACT

This research project is to study upstream to downstram processes for production of
biopolymers of polyhydroxyalkanoates (PHAs) from two sugar based agricultural raw
materials as sweet sorghum juice (SSJ) and sugarcane juice by three bacterial strains of
Alcaligenes latus TISTR 1403, Alcaligenes eutrophus TISTR 1095 and Hydrogenophaga sp.
and including 3 strains coded as S4, S6 and S11 that were isolated from soil environment. It
was found that the Isolate S4, identified by 16s rDNA morphology and found as Bacillus
aryabhattai (99.7 % similarly), can be grown better than other strains. Thus, it was choosen
to further study for production of PHAs from sweet sorghum juice. Then, composition of the
both juices were characterised and found that the juice contained of total sugar
concentrations at 207.43 gL—1 for the SSJ and at 105.5 gL_1 for the sugarcane juice. Batch
fermentationa of the SSJ were performed in both flask and fermentor. The results from flask
scale revealed that maximum biomass, biomass yields (Y,.), PHAs yield (Y, and
productivity of 6.22 oL, 0.17 gg’, 2.43 gL, 0.066 gg and 0.037 gLflhfl,respectively, were
obtained after 66 h fermentation while in case of fermentor, a maximum dry biomass of
10.38 gl_-1 biomass yields (Y ,,) and PHAs content at 4.36 gL—1 were obtained after 72 hr
fermentation. The results were equivalent to biomass (Y,), PHAs yield (Y,,) and productivity
at 0.19 eg, 0.081eg and 0.061 gL 'h", respectively. When fed-batch fermentation was
further considered, it was found that the cell density, PHAs concentration and the
productivity could improve and showed maximum values at 14.20 gLfl, 4.84 g'L’1 and 0.073
gL_lh_1, respectively after 66 h fed batch cultivation. In case of batch fermentation of sugar
cane juice in shake flask by pure bacterial strains of A. (atus TISTR 1403 and A. eutrophus
TISTR 1095, it was found that the A. eutrophus could grow better than the A. latus. Thus,
only the A. eutrophus was further cultivated via batch fermentation in both shask flask and
fermentor. For flask scale, the dry cell mass (DCM) and maximum PHAs were obtained at
6.013 gl_’1 and 1.84 gL’1 after 60 hr fermentation that were converted to biomass yield (Y,/)
and product yield (Y,) of 0.163 and 0.050 gL—lh_1 while, specific product yield (Yg,) and
productivity were reached at 0.306 and 0.031 gl_flhfl. In case of fermentor, the DCM and the
maximum PHAs were obtainec at 5.881 gl__land 1.281 gL_1 that were calculated to values of
Yus Yo Yoi and productivity at about 0.190, 0.041, 0.218 and 0.0213 oL 'h”, respectively.
The results obtained clearly demonstrated the great potential use of the SSJ and the

sugarcane juice as raw materials for production of added value product of PHAs.



