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Comparative Analysis of Bacterial Isolates for Oil-Contaminated Soil Bioremediation
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Abstract

Soil contamination by petroleum compounds is a serious environmental problem that can have devastating
effects on ecosystems and human health. Physical and chemical soil remediation methods are often costly and
destructive, while microbial bioremediation has gained attention as a sustainable and cost-effective alternative.
In this experiment, nine bacterial isolates from a microbial culture collection (including H921, H814, H712,
H711, S21-1, C16-20, 14A-4, P5, and Bio4) were used for the bioremediation of petroleum-contaminated soil
(initial contamination: 6.5%). The experiment lasted 60 days and was conducted at room temperature. During
the experiment, moisture was maintained (every two days), stirring was performed (daily), and microbial
inoculation along with NPK nutrient solution supplementation (every three days) were carried out. Key
evaluation criteria included: reduction in emitted odor, changes in sample color, remaining petroleum

levels after the experiment began. To determine the initial petroleum content, residual oil, and degradation
percentage, the Soxhlet extraction method using diethyl ether as the solvent was employed. Among the tested
strains, S21-1 showed the highest oil degradation rate (26%), followed by 14A-4 and C16-20. Gradual color
changes and reduced residual oil levels indicated the superior performance of strain S21-1, which belongs to
the Pseudomonas genus.

Keywords: Bioaugmentation, Bioremediation, Total petroleum hydrocarbons
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