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In Thailand, the depleting of petroleum reservoir, increasing exploration cost for new

UNAALD (BINGH)

oil field, recurring crisis of fuels for transportation, and environmental climate change are
reigniting the enthusiasm for seeking sustainable technologies for replacing petroleum
products as the source of fuels and chemicals. In the past few years, alternative renewable
energy has gain ianeasing interest to replace fossil-based fuel such as fuel-ethanol and
hydrogen fuel cell for transportation. However, these alternative fuels exhibit some critical
problems. For example, fuel-ethanol possesses low energy density, high vapor pressure, and
high corrosiveness for rubber parts which prevents it from widespread utilization given
existing infrastructure. As a result, higher percentage blends with gasoline (i.e., E20 and E85)
require engine retrofitting in the fuel system. Advance biofuels typically involve higher
carbon chain are believed to circumvent these problems. This research work has the
objectives in screening for potential micro-organism with the capability for utilizing lipid
from Jatrophal under anoxic condition. Microbial hydrocarbons as the intermediate during
lipid metabolism processes were studied using gas chromatography equipped with mass
spectrometry. The 2 isolated micro-organisms were tested for morphological, physiological,
and genotypic characteristics. In addition, genetic relationship using 16s rRNA technique
were carried out, and compared with the database in order to construct Phylogenic trees. The
experimental results showed that the 2 isolated strains were actually Enterococcus faecalis
and Burkholderia cepacia complex. Further studies were carried out for hydrocarbon
formation during 8 months incubation time using minimal salt media supplemented with lipid
from Jatrophal. The aqueous samples were filtered and extracted with diethyl ether before
injecting into the gas chromatography/mass spectrometry for quantitative analysis. Compared
with standard alkanes, several metabolites were obtained including long-chain, some other
branched-chain, and aromatic hydrocarbons with the number of carbons in the molecule
between 8-18 atoms. Compared with each others, the profiles of hydrocarbon metabolites
formed during incubation by Enterococcus faecalis were different as the products contained
smaller number of carbon atoms. These hydrocarbon products indicated that it could be useful
for gasoline production apart from kerosene formation. In addition, other organic compounds
were identified especially different fatty acids which are the product of enzymatic hydrolysis
process by lipase. In conclusion, anaerobic biodegradation of lipid substances by these
micro-organisms could pave a way to be applied in not only alleviate environmental
problems of lipid contamination in water, but also obtain valuable intermediate

products for transportation fuels. However, separation and concentration of these

products from aqueous media is challenging in order to improve the production yield.





