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Abstract

Soil contamination with petroleum hydrocarbons is a global challenge with negative consequences for
ecosystems and human health. Microbial bioremediation is considered an effective and sustainable solution due
to its natural basis, efficacy, and potential for the complete degradation of pollutants into non-toxic products.
This review article, aiming to synthesize existing knowledge, examines the key mechanisms of microbial
biodegradation of petroleum hydrocarbons, the main environmental factors affecting the rate and efficiency of
this process, and novel strategies for its enhancement. A review of the literature indicates that the vast diversity
of degrading microorganisms and complex metabolic pathways form the basis of bioremediation. However,
acknowledging challenges such as limited pollutant bioavailability and the complexities of field-scale
application, alongside a deep understanding of these mechanisms and factors, is essential for developing
effective and sustainable bioremediation methods.

Keywords: Biodegradation mechanism, Contaminated soil, Environmental factors, Microbial bioremediation,
Petroleum hydrocarbon.



