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Abstract

Hydrocarbon microbes play a key role in the mineralization process of hydrocarbon compounds
in petroleum environments. These processes are carried out through multiple biochemical and
biological mechanisms and lead to the complete decomposition of hydrocarbons. In this context,
types of microbes such as Bacillus mucilaginosus, Rhodococcus indonesiensis, Pseudomonas
aeruginosa, and Acinetobacter baumannii have the ability to decompose petroleum compounds.
These microbes convert complex petroleum compounds into simpler metabolites using methods
such as aerobic and anaerobic oxidation, the activity of specific enzymes such as oxygenase and
hydroxylase, and the production of biosurfactants, and ultimately cause the mineralization and safe
removal of pollutants. From an ecological perspective, these microbes help maintain the biological
balance of the environment and play an important role in the restoration of contaminated
ecosystems by expanding microbial diversity and improving the physical and chemical properties
of soil and water. Their environmental applications include bioremediation of oil-contaminated
lands and water resources, reduction of biotoxicity, and restoration of damaged habitats. The study
provides a new perspective on the challenges and opportunities in utilizing these microbes and
emphasizes the importance of using microbial consortia in petroleum microbiology.

Keywords: microbial mineralization, Bacillus mucilaginosus, Rhodococcus indonesiensis,
Pseudomonas aeruginosa, Acinetobacter baumannii, bioremediation, petroleum microbiology
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