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HYDROCARBONS

NUTTAPUN SUPAKA: ABILITY OF ISOLATED SOIL BACTERIA IN

DEGRADING OF PHENANTHRENE AND OTHER POLYCYCLIC AROMATIC

HYDROCARBONS. THESIS ADVISOR: ASSOC. PROF. KANCHANA

JUNTONGIIN, Ph. D. 137 pp. ISBN 974-334-004-1

A bacterial strain P2, able to utilize phenanthrene as a sole source of carbon and energy,
was isclated from lubricant-contaminated soil sampie collecied from a garage in Prajinburi
province, Thailand. From 16 S rRNA gene sequence analysis, the strain P2 belonged to the genus
Sphingomonas and was designated as Sphingomonas sp. swain P2. This strain rapidly degraded
phenanthrene in liquid medium from 100 J:ng.l'l to undetectablc amount by HPLC analysis within
72 h. In addition to phenanthrene, Sphingomonas sp. strain P2 was able to degrade a wide variety
of polycyclic aromatic hydrocarbons (PAHSs), including naphthalene, acenaphthylene,
acenaphthene, fluorene, anthracene, und dibenzofuran. It was also sble to co-metabolize high
molecular weight PAHs, flucranthene and pyrene, in liquid minimal medium supplemented with
phenanthrens. During the gowth in the presence of phenanturene, several degradative
metabolites were detected by thin-layer chromatography and were further purified by using silica
gel-column chromatography end high-performance liquid chromatograply. Companson of mass
spectral and proton nuglear magnetic resonance spectral analyses of the metabolites with
authentic compounds, one of the métabolites was identified as 1-hydroxy-2-naphthoic acid.
Survival of this strain and its ability to degrade phenanthrene (1 mg/g) in both sterile aud non-
sterile soils were tested. The bacterium was found to survive efficiently in sterile soil with high
phenanhtrene degradative ability (100 % degradation) while its growth was affected by some
biotic factors in non-sterile soil. However, this strain could reduce the conceatration of
phenantluene in non-sterile soil by 23 %. Some indigenous organisms with antagonistic activity

against Sphingomonas sp. strain P2 isolated from the pon-sterile soii possibly be the cause of

reduciny its ability.
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