Final Report

Diversity analysis and molecular characterization of bacterial

community in used lubricating oil contaminated soils

Investigator

Suppasil Maneerat

Department of Industrial Biotechnology
Faculty of Agro-Industry

Prince of Songkla University

This research project was supported by Prince of Songkla University,

Thailand, for the fiscal year of 2016-2017 (Grant No. AGR590252S)

2017



ACKNOWLEDGEMENTS

This study was financially supported by Prince of Songkla University, Thailand, for
the fiscal year of 2016-2017 (Grant No. AGR590252S).

Suppasil Maneerat



II

ABSTRACT

This study investigates the diversity of bacterial community in three used lubricating
oil (ULO)-contaminated soil (soil A, B, and C) obtained from motorcycle mechanical
workshops around Prince of Songkla University, Hat Yai, Songkhla. The diversity of
indigenous bacteria in soils contaminated with ULO and during the enrichment process was
determined and compared using molecular analysis. The relationship between bacterial
community structure, physiochemical soil parameters, and the ULO composition in three
ULO-contaminated soils was also studied. The diversity of indigenous bacteria in ULO-
contaminated soil were determined by both culturing and a combination of culture-
independent methods of denaturing gradient gel electrophoresis (DGGE) and Illumina
MiSeq. The results showed that MiSeq produced 3,449 OTUs of twenty-four phyla,
including candidate divisions and DGGE produced 59 OTUs of three phyla from the three
ULO-contaminated soils. Proteobacteria (esp. Gammaproteobacteria) was dominant in soil
A and B while Actinobacteria and Firmicutes were dominant in soil C. The bacterial
diversity and community structure of indigenous bacteria in three consecutive enrichment
cultures of three soils contaminated with used ULO were analyzed using PCR-DGGE
analysis within 3 weeks. The result indicated that this technique produced 278 OTUs of four
main groups of Proteobacteria, Bacteroidetes, Firmicutes and Actinobacteria.
Gammaproteobacteria was the dominant class in all enrichment cultures (enrichment culture
A, B and C). The results from the diversity and community structure of indigenous bacteria
in both soil and enrichment culture of three soils contaminated with ULO demonstrated that
soil C had the highest diversity and richness of bacterial community than other soils.
Because soil C had a greater concentration and fresher composition of ULO compared to
either soil A or B, which had more weathered ULO.

Forty-five isolates of ULO-degrading bacteria were isolated after enrichment
cultivation of ULO-contaminated soils. All isolates were screened for ability to grow and
degraded n-hexadecane in mineral salt medium (MSM) for 3 days. The result showed that
strain NM32 gave the highest n-hexadecane biodegradation activity (18.90%). Based on the
results of 16S rRNA gene sequences comparison, the strain NM32 showed 99% homology
with Leucobacter chromiireducens, and it was designated as L. chromiireducens NM32. L.
chromiireducens NM32 was used for enhance the bioremediation of ULO-contaminated soil
microcosms. L. chromiireducens NM32 with inorganic fertilizer (SNL) promoted soil

indigenous bacteria activity to degrade ULO during bioremediation process. The result
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revealed that the microcosm of SNL showed the highest activity to degrade ULO and counts
of ULO-degrading bacteria up to 56.04% and 6.10 log CFU g!, respectively within 60 days
of bioremediation experiment. Also, it presented the great potential for ULO biodegradation
rate of 0.0137 day’! and half-life of 50.61 days. The bioremediation of ULO therefore

require 3.4 months to achieve a complete removal of ULO with this condition.
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