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ABSTRACT
| Ej105

The ultimate goal of this study was to produce hydrogen from sweet sorghum
syrup by anaerobic mixed culture. In order to implement the total use of sweet
sorghum syrup, the resulting effluent from hydrogen fermentation process was used to
produce polyhydroxylalkanoates (PHAs). In order to achieve the goal, we divided the
research into 6 parts. First, the environmental parameters for bio-hydrogen
production from sweet sorghum syrup by mixed cultures in batch fermentation were
optimized using response surface methodology with Box-Behnken design. Results
indicated that the optimum condition for bio-hydrogen production from sweet
sorghum by mixed cultures were 25 g/L total sugar, 4.75 initial pH and 1.45 g/L
FeSO, in which the maximum hydrogen yield (HY) of 2.22 mol Hy/mol hexose was
obtained. The optimum condition obtained was used in further experiment,
Experiment 2, to continuously produce hydrogen in anaerobic sequencing batch
reactor (ASBR). The ASBR was conducted with different hydraulic retention time
(HRT) of 96, 48, 24 and 12 hr and cycle periods consisting of filling (20 min), settling
(20 min), and decanting (20 min) phases. Results revealed that HRT of 24 hr was
optimal for ASBR operation indicated by the maximum HY of 0.68 mol H,/mol
hexose. The optimum HRT was used in the next experiment to optimize organic
loading rate (OLR) which was found to be 30 g hexose/L-d. At the optimum OLR,
the maximum HY of 0.53 mol Ha/mol hexose was obtained. The microbial
community at a steady state of optimum HRT and OLR were analyzed by PCR-
DGGE. Dominant hydrogen producers were Clostridium butyricum, C.
acetobutylicum and C. proteolyticum. The-present of lactic acid bacteria such as
Sporolactobacillus sp., Bacillus sp., Lactococcus sp. and Lactobacillus sp. might be

responsible for a low HY obtained. These microorganisms could excrete the
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bacteriocins and lactic acid causing the adverse effect on hydrogen producers. Since
the HY obtained at optimal HRT and OLR were very low, therefore we tried to
increase HY by supplement with nutrient and vitamin solutions. It was found that the
addition of nutrient and vitamin solutions can increase HY up to approximately 5
times (HY of 1.6 mol Hy/mol hexose) in comparison to control (without ﬁutrient and
vitamin solutions). Throughout the successful process of hydrogen production, large
amounts of organic wastewater were generated. It contained residual organic matter
such as butyric and acetic acids and residual sugars that can be ﬁsed as the substrate to
produce PHAs. Therefore, the effluent was used to produce PHAs by Cupriavidus sp.
KKU38. Results revealed that hydrogenogenic effluent was a potential substrate for
PHAs production with the maximum PHAs concentration and content of 0.10 g/g
COD consumed and 71.42% (w/w), respectively. In addition, COD in the effluent
was reduced up to 82.73%. Results from this study demonstrated that sweet sorghum

syrup can be used to produce hydrogen and PHAs successfully.
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