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Abstract: The aim of this work was to test the ability of microbes domicile on oil contaminated soil to 
break the hydrocarbon pollutant, hence the isolation and oil removal by bacterial consortium were 
analysed using soil obtained from different mechanical workshop within Maiduguri metropolitan council 
out of the 96 different samples collected sample, 5 different bacterial isolates were found to be present in 
all samples viz Bacillus subtilis, P. Aeruginosa, Corynebacterium sp, E. coli and Staphylococcus aureus 
with microbial load   ranges from 4 X104   to 6 X103     respectively . The level of removal was analysed 
by spectrometry analysis using measurement of initial and final concentration. A maximum of 84% 
removal was observed and minimum of 80% was also observed.   
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Introduction 

Pollution is defined as the presence of chemical substances such as oil spills and other waste 
products out of place or present at a higher quantity than the normal concentration that has 
undesirable effects on a living organism (FAO and ITPS, 2015). Although the mainstreams of 
pollutants have human origins, some contaminants can arise naturally in the environment as 
products of mineralisation and can be toxic at certain concentrations. The diversity of 
contaminants is constantly increasing due to agrochemical, petrochemical and industrial 
developments. The effects of soil and water contamination also depend on soil properties since 
these controls the mobility, bioavailability, and residence time of contaminants (Rodríguez-
Eugenio et al, 2018) 

Petroleum-based products are the most important energy source worldwide used for many 
industrial and domestic applications; it is made up of hundreds to thousands of aromatic 
hydrocarbons and aliphatic hydrocarbons (Yuniati, 2018). Petroleum is complex mixtures of 
hydrocarbon and its derivatives including naphthenes e.g. cyclohexane, aromatics, paraffin e.g. 
methane, it is one of the major sources of energy than natural gas. These phenomenons occur 
naturally underneath the earth’s surface after decomposition of organic matter for million years 
ago (ITOPF, 2017). Petroleum hydrocarbons can be regarded as containing mixtures of 
compound categorised as saturated aromatic hydrocarbons (phenolic compounds, fatty acids, 
ketones, esters, and porphyrins), alkanes (linear , branched),  and resins (pyridines, carbazoles 
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quinolines, carbazoles, sulfoxides, and amides). Hydrocarbons containing single bonds are called 
saturates. Saturates represent the highest percentage of crude oil constituents (Ionescu, 2013). 

The general petroleum is hydrocarbons which have a great discrepancy in their individual 
molecular configuration. Moreover, the simplest hydrocarbons are the paraffin that forms natural 
gas, liquids that are refined into crystalline waxes and gasoline (Speight, 2014). The aliphatic 
hydrocarbons are compost of normal alkanes and branched alkanes (CnH2n + 2), with n 
representing a number (Abdul-Hamid, 2013). Complexities in the structure of the petroleum 
hydrocarbons limit the success of biotransformation of crude oil constituents and hence the 
inability of the microorganisms to metabolize the products in  short period of time (Zhou et al, 
2012) . Similarly, the susceptibility of hydrocarbons to biotransformation can be associated with 
structural complexity and orientations (Speight and Arjoon, 2012). 

Linear alkanes appeared to be the most complex in bio-transformation; this is followed by 
branched alkanes, then small aromatics and less complex susceptible to biotransformation, cyclic 
alkanes. High molecular weight aromatic hydrocarbons proved very difficult to be transformed 
by organisms (Speight and Arjoon, 2012). oil is also classified as cracked products, gasoline and 
jet fuels simply because of environmental effects such as difficulty in cleanup and high volatility. 
(Alimohammadi, et al 2017; Duke, 2016). 

Oil readily get into the atmosphere and causes pollution in copious ways including Leaking, 
accidental discharge or during the process of exploration, manufacture, purifications, 
transportations, as well as storage of petroleum product. Most magnitude of natural crude oil 
spillage was estimated to be six hundred thousand metric tons annually and thirty to 50 per cent 
(30–50%) of oil spills are either directly or indirectly caused by human error, with twenty to 
forty per cent (20–40%) of all spills caused by equipment failures or malfunction. These 
Releases of hydrocarbons pollutant to the environment as a result of accident or due to unusual 
human activities is the main causes of water and soil pollution (Coral and Karagoz, 2005). 

Methodology 

Sample Collection  
Contaminated soil was collected from different car repair workshops in the study area 
(Maiduguri, Borno state). The contaminated soil was taken from the surface and at five 
centimetres below the surface. The samples were put into sterile plastic bags and kept at low 
degrees Celsius.  
 
Preparation 
The Bushnell Hass broth was prepared according to the manufacturer's guidelines (Himedia): 
3.27g of the powdered Bushnell Hass broth in 1000 ml of water.  This was prepared and 
dispensed into various sized conical flasks; the sample was subjected to vigorous shaken for the 
powder to be properly dissolved. It was then sterilized in an autoclave at 1210C for 20 minutes. 
The bacterial consortium was inoculated onto the prepared and sterilized Bushnell Hass broth 
ane 1% oil was added to the broth  to serve as carbon supply. The Bushnell Hass broth was 
incubated at the temperature of 370C for 24h. 
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Beads prepared from sodium alginate an inoculated with bacterial   consortium, used oil were 
added and read. Serial dilution was performed up 6 x 105 to obtain the bacterial load on the soil. 
The colonies obtained were sub cultured unto Blood agar, Mc Conkey agar, EMB agar and 
further biochemical test were conducted. 

Results and Discussion  

Oil removal by bacterial consortium 

    OD @ 480 nm OD   

  Time 
 Initial 
concentration I II III Mean Removal 

Removal 
% 

1 24 0.51 0.031 0.036 0.034 0.08 0.43 84.641 
2 48 0.51 0.042 0.041 0.031 0.09 0.42 81.699 
3 72 0.51 0.035 0.042 0.045 0.09 0.42 81.961 
4 96 0.51 0.043 0.041 0.04 0.10 0.41 80.915 
5 120 0.51 0.042 0.042 0.045 0.10 0.41 80.588 
6 144 0.51 0.044 0.041 0.04 0.10 0.41 80.719 
7 168 0.51 0.043 0.042 0.04 0.10 0.41 80.719 

Bacterial isolate from oil contaminated site  

Sample           Bacterial isolates                            Bacterial Load 
1                   Pseudomonas aeruginosa,                          4 X104 

                        Staphylococcus aureus                                ,, 
 
2                    Pseudomonas aeruginosa,                              4 X103 
                      Staphylococcus aureus                                   5 X 104 
3                 Bacillus subtilis                                               ,, 
4                    Corynebacterium sp                                        6 X103 
5                    E. coli                                                             4 X104                  
 
 

Base on the outcome of this research work conducted to investigate the presence of bacteria as 
well as its bacterial load from a soil sample, 5 different bacterial isolates were found to be 
present in all samples viz Bacillus subtilis, P. Aeruginosa, Corynebacterium sp, E. coli and 
Staphylococcus aureus with microbial load of     ranges from 4 X104   to 6 X103     respectively. 
According Brooijmans et al ( 2009), bacteria strains such as Bacillus subtilis, Burkholderia, 
Aeromicrobium, Gordonia, Brevibacterium,  Corynebacterium sp Pseudomonas fluorescens, P. 
aeruginosa, Bacillus sp., Acinetobacter lwoffi, Flavobacterium sp., Micrococcus roseus, and 
Alcaligenes sp., Among total of 94 isolates only 6 of them were able to grow on petroleum 
containing agar media showing their ability to use hydrocarbon as their carbon source 

The rate of oil removal in relation to time was completed, within the 168 (7days) hours analysed 
oil removal was more at the first 24 hours with slight decline till the last 168 hours. 
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Biodegradation take days or months to commence despite the addition of nutrient but adapted 
bacteria takes less time. Maximum oil removal was attained at 30 min. Oil removal potential of 
bacterial consortium obtained from contaminated site and immobilized on alginate beads was 
analysed using various environmental factors such as time and concentration. The consortium 
was isolated species of bacteria were responsible for the job, similarly. Species from the isolated 
bacteria were confirmed to have a history of petroleum biodegradation. The level of removal was 
analysed by spectrometry analysis using measurement of initial and final concentration. A 
maximum of 84% removal was observed and minimum of 80% was also observed.  
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