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In this study, a hydrocarbon-degrading mixed inoculum which is able to use used oil as sole carbon source, was 

selected from 15 bacterial isolates obtained from automotive service station oil-contaminated soils. Degrading 

microorganisms were isolated using different oils as sole carbon source and identified by the amplification and 

sequencing of the 16s rRNA sequences. In addition, the presence of hydrocarbon-degrading genes such as catechol 

2,3 dioxygenase (nahH), alkane monooxygenase (alkB), Gram-negative (GN-RHDα) and Gram-positive PAH-Ring 

Hydroxylating Dioxygenase alpha (GP-RHD α) was analyzed by PCR and the molecular diversity by LSSP-PCR 

methods. Four (4) out of fifteen (15) isolates corresponding to Stenotrophomonas maltophilia, Pseudomonas 

aeruginosa and Klebsiella pneumoniae showed significant differences regarding oil/grease removal in liquid culture 

after 72 hours. Subsequently, a degrading mixed inoculum composed of these isolates was constructed and its 

degrading potential tested in a two-liter bioreactor containing unsterile liquid oily wastes with 0.8 % (w/v) Total 

Petroleum Hydrocarbons (TPHs) concentration for 42 days. The use of the mixed inoculum led to a decrease of 98.4 

% Biological Oxygen Demand (BOD), 97.5 % Chemical Oxygen Demand (COD) and 97.2 % TPHs after 40 days. 

Further scale- up of the process to five liters using 0.2 % (w/v) unsterile oily wastes produced similar results, with a 

reduction of 85 % BOD, 39 % COD and 87 % TPHs after 38 days. The degrading mixed microbial inoculum 

presented high potential for the treatment of impacted soils at automotive service stations and sites polluted with oily 

wastes due to its elevated growth at high hydrocarbon concentrations and its capacity to utilize oils as energy 

source. 

 
1. Introduction 

 
Automotive service stations are important elements in the functioning of our society. However, they are also 

important sources of soil and groundwater contamination due to the activities taking place and the products 

involved, which in most cases are pollutants such as liquid petroleum fuels (gasoline, diesel, kerosene) and 

oils. It is important to consider that under the current development models, the consumption of automotive 

fuels (mainly gasoline and diesel fuel) increases the environmental risks associated with the contamination of 

soil and groundwater and their impacts have increased in recent years, taking into account the growing 

demand for energy. In automotive service stations, fuels that affect soil and groundwater come from leaks and 

spills from underground storage tanks and piping systems. Leaks are frequently produced by defective 

installations or storage/transport structures, while spills usually occur on the surface and they can reach the 

ground and nearby underwater sources through cracks in the concrete or by means of the soil continuous 

exposure. The continuous episodes of contamination with crude oil and related wastes favour the deposition 

and accumulation of xenobiotics and potentially toxic compounds in soils. Thus, the management of used oil 

and oily wastes from automotive service stations represents an important environmental problem.  
Bioremediation uses the metabolic versatility of microorganisms to degrade different hazardous pollutants, 

including hydrocarbons. The main objective of bioremediation is to transform organic pollutants into non-toxic 

metabolites or mineralize them to carbon dioxide and water (Haritash and Kaushik, 2009). Native soil 
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