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Name: Mohamed Eraky Mohamed Wahballah 

Title: Molecular Characterization of Petroleum Compounds-

Degrading Bacteria Isolated from Petroleum Contaminated Soil 

ABSTRACT 
 

There is a growing public concern over the soil and groundwater 

contamination by petroleum hydrocarbons, owing to rapid industrial 

development and its broad environmental distribution, which can reach soil, 

groundwater and air. Pollution by petroleum hydrocarbons is widespread as a 

result of accidental oil spills, leaking underground storage tanks, oil extraction, 

and processing operations, producing a significant environmental burden. 

Biodegradation is a natural process carried out by soil and aquatic 

microorganisms whereby organic wastes are biologically degraded under 

controlled conditions to a harmless state, or to levels below concentration 

limits. The main objective of this study was to isolate bacterial strains capable 

of the degradation of petroleum hydrocarbons in contaminated soil and to 

characterize these bacterial strains using biochemical and molecular techniques. 

A total of fifty-four bacterial cultures were isolated from a long term 

hydrocarbon contaminated soil. Five isolates designed RAM03, RAM06, 

RAM13, RAM17 and MS30 were selected based on their relatively higher 

growth on broth basal salt medium amended with high concentrations of crude 

oil or BTEX (as a sole source of carbon), emulsion index, surface tension, and 

degradation percentage. The bacterial isolates (RAM03, RAM06, RAM13, 

RAM17 and MS30) were identified as Ochrobactrum cytisi, Ochrobactrum 
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anthropi, Sinorhizobium melilotiو Ochrobactrum anthropi, and Ochrobactrum 

lupini respectively, according to the analysis of 16S rRNA gene sequence. The 

capability of these bacterial strains to degrade crude oil or BTEX was assessed 

under in vitro conditions, in culture medium and soil. The tested bacterial 

strains revealed a promising potential for bioremediation of petroleum oil 

contamination as they could degrade more than 84% of total petroleum 

hydrocarbons (TPH) in modified basal salt medium supplemented with 4 % 

crude oil after 30 day. Moreover four of these strains could remove 43.5 - 54 % 

of TPH from contaminated soil after 30 day. These bacteria could effectively 

remove both aliphatic and aromatic petroleum hydrocarbons, and they are able 

to produce bio-surfactant. These data indicate that these isolates may have the 

potential for use in bioremediation of petroleum hydrocarbon contaminated soil. 
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