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Abstract 

 
The indiscriminate discharge of spent engine oil (SEO) into the environment, especially in urban 
settlements poses a serious ecological and health concern due to the presence of toxic constituents such 
as heavy metals and aromatic hydrocarbons. Bioremediation that uses indigenous hydrocarbonoclastic 
bacteria offers a sustainable solution. This study was conducted to isolate and molecularly characterize 
SEO-degrading bacteria from contaminated soil in Dutse Mechanic Village, Jigawa State, Nigeria, as 
foundational input for future biostimulation research using native plant species. Soil samples were 
collected and cultured on Trypticase Soy Agar (TSA) enriched with SEO. Following morphological and 
biochemical characterization, selected isolates were subjected to molecular analysis using 16S rRNA 
gene sequencing. Gel electrophoresis revealed bands around 900 base pairs, and subsequent BLAST 
analysis confirmed the identity of the isolates as Pseudomonas aeruginosa and Bacillus cereus. 
Phylogenetic analysis using MEGA 11 software showed strong evolutionary relationships (≥98% 
similarity) with known hydrocarbonoclastic strains deposited in the NCBI database. The presence of 
these species both of which have been previously associated with hydrocarbon degradation underscores 
the bioremediation potential of native microbial communities in SEO-contaminated soils. This study 
serves as a foundation for future phytobiostimulation investigations employing indigenous plant 
stimulants to enhance microbial degradation. The integration of molecular identification and 
phylogenetic profiling provides critical insights for developing site-specific bioremediation strategies. 
 
Keywords: Pseudomonas aeruginosa, Bacillus cereus, 16S rRNA, Spent Engine Oil and 
Bioremediation  
 
 
INTRODUCTION 
Spent engine oil (SEO), characterized by its dark brown or black color (Nkereuwem et al., 
2022), has become an increasingly common environmental pollutant in urban centers like 
Dutse due to the proliferation of vehicle repair activities. These activities often result in the 
indiscriminate disposal of petroleum derivatives, including petrol, diesel, and SEO, into 
terrestrial and aquatic ecosystems (Nna Orji, 2024). SEO contains a mixture of toxic 
components such as heavy metals, polycyclic aromatic hydrocarbons (PAHs), and long-chain 
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alkanes (Iren & Ediene, 2017), which can persist in the environment, causing deleterious 
effects on soil, water bodies, and biota (Nkereuwem et al., 2025; Adeleye et al., 2020).  
 
In addition to its environmental prevalence, SEO also called waste engine oil is obtained after 
servicing and subsequently draining from automobile and generator engines (Udebuani et al., 
2011). SEO contains a mixture of different chemicals including low to higher molecular weight 
(C15-C21) compounds, lubricant additives, and decomposition products which are harmful to 
the soil (Adeleye et al., 2020). This indiscriminate dumping of SEO can lead to pollution of 
streams and rivers as well as underground waste via slippage and leaching (Echiegu, et al., 
2022). Biomagnification of the toxic effect of these compounds is also noticed when these 
compounds are absorbed by either plants or other organisms in the lower trophic levels of the 
food chain (Adeleye et al., 2020). This can induce mutation and possibly cancer across 
organisms living in higher trophic levels (Nkereuwem et al., 2025). Given these harmful 
consequences, recent studies have emphasized the significance of indigenous microbial 
strains in mitigating petroleum-related pollution. For example, Proteus and Serratia strains 
isolated from oil-contaminated water in Bonny, Niger Delta, demonstrated remarkable 
biodegradation capacities, achieving over 60% reduction in total petroleum hydrocarbons 
within two weeks (Nwanyanwu et al., 2016). Similarly, several indigenous bacterial isolates 
from oil-polluted soils in Nigeria, including Pseudomonas, Bacillus, Enterobacter, and 
Acinetobacter species, have shown promising degradation efficiency when applied to 
contaminated environments (Adebusoye et al., 2007). 
 
Therefore, these environmental and health risks, coupled with the non-degradative and often 
persistent nature of the components of these products necessitates the development of a 
feasible cleaning method. Bioremediation where living organisms are used in the complete 
removal of toxins in the environment can be adopted (Nkereuwem et al., 2022). This is due to 
its advantages over ancient cleaning methods that are energy, cost, and labor intensive 
(Nkereuwem et al., 2025). Furthermore, the limited time needed for effective remediation 
using this technology is non-comparable to techniques like the physical method. However, 
the speed and efficiency of this method depend on the number of hydrocarbon-degrading 
microorganisms that are present in the soil. Successful bioremediation requires the active 
growth and proliferation of the organisms involved (Nkereuwem et al., 2022).  
 
Microorganisms present at contaminated sites uses complex catabolic reactions to degrade 
hydrocarbons, active enzymes like peroxidases, oxidases, laccases, and dehydrogenases have 
been implicated in such reactions among others (Smits et al., 2003). 
 
Beyond terrestrial contamination, microbial communities in riverine and sediment 
environments in Nigeria have also demonstrated high polycyclic aromatic hydrocarbon 
(PAH) degradation potential (Chikere et al., 2009). In particular, bacteria isolated from the Iko 
River sediment, including Pseudomonas, Bacillus, and Arthrobacter, were found to effectively 
degrade PAHs underscoring the broader metabolic flexibility of native bacteria in 
hydrocarbon-impacted environments (Ijah et al., 2015). Sutiknowati (2018) reported that 
Alcanivorax, Marinobacter and Prosthecochloris are some hydrocarbon degrading bacteria which 
are found in marine environment. Chikere et al. (2009), isolated Bacillus, Nocardia, 
Staphylococcus, Pseudomonas, Flavobacterium, Escherichia, Acinetobacter, Enterobacter and Bacillus 
spp from marine sediments of the Niger Delta and found that these bacteria can degrade 
hydrocarbons with Bacillus spp showing a degradation potential of spilled lubricating oil of 
about 92.5 % in the water. Also, Fowzia & Fakhruddin (2018) conducted a study on the 
biodegradation of petroleum hydrocarbon of ship breaking yard and found that Fusariumm 
oniliforme caused the maximum degradation of octane (58 %)and diesel (56 %), Penicillium 
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corylophilum caused the same on kerosene with (40 %). While marine environments provide 
many known hydrocarbon degraders, soil ecosystems especially those chronically exposed to 
oil also harbor adaptive microbial communities. For example In Kuwait, Bacillus subtilis strains 
were isolated from oil contaminated soil (Al-Sharidah et al., 2000).  
 
Soil bacteria are capable of adapting to degrade environmental pollutants; some soil types 
may have indigenous bacteria that are naturally suitable for degradation. However, the 
concetration of the pollutant has been reported to affect the microorganisms and its 
degradation rate (Nkereuwem et al., 2022). Lawson et al. (2013), studied diesel utilizing 
bacteria in contaminated soil,  his team detected six hydrocarbon utilizing bacterial genera 
including: Bacillus, Staphylococcus, Enterobacter, Yersinia, Proteus, and Alcaligenes in the soil and 
the study clearly indicated that Ghanaian soils contained diverse bacterial genera capable of 
degrading and utilizing diesel oil as their carbon source. Also, a similar study was conducted 
by Sawadogo et al. (2024), using diesel oil-degrading bacterial consortium in both laboratory 
and pilot scale, the concentration of diesel in soil treated with the bacterial consortium 
reduced by 85 % of the initial concentration within the first five weeks of the experiment in 
both study areas.  
 
Collectively, these findings underscore the ecological relevance of authochtonous 
hydrocarbonoclastic bacteria across diverse environmental niches in Nigeria. However, 
regional differences in microbial diversity and adaptability especially in underexplored 
northern areas necessitate localized studies for effective bioremediation planning. 
 
Although several studies (Hussain et al., 2024; Adeleye et al., 2020; Lawson et al., 2013; Chikere 
et al., 2009) have isolated hydrocarbon-degrading bacteria from petroleum-contaminated sites, 
only a few studies have focused on the molecular identification of native strains from northern 
Nigerian regions like Jigawa. Additionally, most previous works lack genomic or enzymatic 
profiling of the isolates, limiting our understanding of their biodegradative capabilities. 
Consequently, there is need to further isolate and molecularly characterise the microbial 
communities present in order to augment the list of previously established bacterial genera in 
this contaminated site.  While characterisation only provides the identity of the microbial 
community, the role of native biostimulants or environmental conditions on the efficiency of 
these strains remains underexplored. Therefore, this study was conducted with a view to 
isolating and molecularly characterise authochtonous bacteria obtained from SEO 
contaminated soil in Dutse mechanic village as a foundational tool for future stimulation 
studies.  
 

MATERIALS AND METHOD 

Collection of Samples 
About, 1 g of soil with a history of contamination was collected from three different sampling 
points each at a depth of 5 to 10 cm from Mechanic Village Dutse using a sterile soil auger as 
described by Mahi et al. (2020). The soil was poured into a sterile plastic disposable container 
and transported to the microbiology laboratory in the Department of Microbiology and 
Biotechnology Federal University Dutse. 

 

Isolation and Characterisation of Selected Bacteria 
Utilizing the process of serial dilution reported by Mahi et al. (2020), 1 g of the soil sample was 
serially diluted. Using a sterile pipette, 1 mL of the sample was aseptically transferred into 
SEO-enriched sterile labeled Petri dishes containing Trypticase Soy Agar (TSA). The plates 
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were incubated at 37 ℃ for 24 h after which distinct colonies were sub-cultured on nutrient 
agar for further analysis.  
 
Identification of the Isolated Bacteria by Microscopy 
The microscopy was done by determing the Gram’s reaction of the bacterial isolates as 
conducted by Adeleye et al. (2020), a colony of the isolated bacteria was picked and dropped 
into a glass slide and smeared. The smear was heat fixed and stained with crystal violet for 60 
s. the stained slides were washed with running water and further stained with lugols iodine 
for 60 s. The iodine flooded smear was rapidly rinsed with 75 % alcohol and then washed off 
immediately. It was then counter stained with safranin for 60 s and finally rinsed with water.  
 
The slides were allowed to dry and then finally visualised under the microscope using oil 
immersion objective lens and the Gram’s reaction, morphology as well as cell arrangement of 
the bacteria were observed and recorded. Further, the isolates were further subjected to series 
of biochemical tests: catalase, coagulase, urease, oxidase, indole production, citrate utilization, 
and Voges Proskauer (Chessbrough, 2006). 

 

Molecular Identification of Targeted Bacteria 
Molecular characterization of the targeted bacteria was conducted in DNA laboratory 
Kaduna.   
 
DNA Extraction 
The bacterial DNA was extracted using the procedure described by Mahi et al. (2020), samples 
of the bacterial isolates were prepared in agar slants and transported to DNA Lab Kaduna 
state in an ice pack. The 16s rRNA of each isoates were extracted and purified using the 
procedure described in ‘Accu prep Genomic DNA extraction kit obtained from Bioneer as 
follows: A loop full of the bacterial colony was picked and dropped in bijour bottles, to the 
isolate in bijour bottles, about 200ul of the Phosphate Buffer Saline (PBS) was added to wash 
the growing isolates. Then 200 μL of the mixture of growth colonies and (PBS) was placed in 
a clean 1.5 mL tube followed by the addition of 20 uL Proteinase K. About20 μL of tissue lysis 
buffer was added  and mixed immediately with Vortex Mixer, the mixture was incubated at 
60 °C for 1 h using Heat block. (After incubation, 200 μL of binding buffer was added to the 
mixture to bind the DNA to the column tube and was immediately mixed with Vortex mixer 
and re-incubated at 60 °C for 10 min. After incubation 100 μL of Isopropanol was added to the 
sample mixture and mixed well by pipetting. The mixture was carefully transferred into the 
2 mL binding column tube (to obtain the DNA from other cell organelles). The tubes were 
closed and then centrifuged at 8000 rpm for 1 min to enable all the lysate pass the column. 
The lysate was carefully transferred into the upper reservoir of the binding column tube (fit 
in a 2 mL tube) without wetting the rim. The tube was closed and centrifuged at 8000 rpm for 
1 min. Each binding column was closed to avoid aerosol formation during centrifugation.  
Following centrifugation, the tubes were opened and binding column tube transferred to a 
new 2 mL tube for filtration. Washing buffer (500 μl) was added carefully to ensure that the 
rim was not wetted and then centrifuged at 8000 rpm for 1 min. Following centrifugation, the 
tubes were opened and the solution poured into a disposable bottle. Washing buffer 2 (W2) 
500 μl was added carefully and further centrifuge at 8000 rpm for 1 min. The tubes were 
further centrifuged at 12000 rpm for 1 min to completely remove ethanol, as Residual W2 in 
the binding column tube may cause problems in later applications. The binding column tube 
was transferred into a new 1.5 mL tube for elution, then followed by addition of 200 μL Elution 
Buffer (EL, or nuclease-free water) onto binding column tube and then waited for 1 min to 
enable the EL completely absorbed into the glass fiber of Binding column tube. The mixture 
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then was centrifuged at 12000 rpm for 1 min for elution. During this process the binded DNA 
in the column was washed through the column down to the tube by (EL). Then the washed 
mixture of 200 μL of the DNA and (EL) was kept at 4℃ for further analysis.  
 
Amplification of the DNA 16s rRNA Using Polymerase Chain Reaction 

The extracted DNA was amplified using Polymerase chain reaction (PCR) thereafter subjected 
to post-PCR analyses to established the species systematics through procedure as follows: The 
16 μL distilled water was placed in the PCR tube. Then 2 μL of universal primers that is Ribos 
1 (16S-F – 5’CCAGCAGCCGCGGTAATACG 3’) and Ribos 2 (16S-R – 
3’ATCGGTACCTTGTTACGACTTC5’) were added (making 1 μL for each primer), followed 
by addition of 2 μL washed mixture of eluted DNA (making 20 μL reaction needed). The 
mixture in the PCR tube was immediately mixed using vortex mixer (Thermo Scientifica) 
small centrifuging machine then it was placed in a PCR Machine with PCR conditions as 
follows; pre-denaturation (initial denaturation) at 95 °C for 5 min, denaturation at 94 °C for 
40 s annealing at 54 °C for 40 s extension at 72 °C for 40 s. final extension at 72 °C for 5 min). 
Finally, all these steps went for 25 cycles in the PCR machine, which amplified the targeted 
DNA strand to 2 double stranded DNA. The mixture of amplified DNA sample was kept in 
PCR tube for electrophoresis using 2% agarose gel (Altai et al., 2014). 
 
Agarose Gel Electrophoresis 
About 2 g of Agarose powder was weight and dissolved in 100 mL Tris Acetic Ethylene 
Diamine Tetra Acetic Acid Buffer  (TAE) in a conical flask then heated using microwave until 
agarose completely dissolved. The heated mixture was allowed to cool down after which 2 μL 
of Ethidium bromide was added and poured in a casting plate and was also allowed to 
completely solidify leading to the formation of Gel (Kashim et al., 2024). Meanwhile, in the 
casting plate the ends of gel were sealed with tape. Then the comb was placed on the gel to 
make holes (for insertion of sample mixture of the amplified DNA). Then the gel was removed 
from casting plate and placed in Electrophoretic tank (or Electrophoresis Chamber) containing 
TAE Buffer. The gel was then suspended in TAE Buffer inside the Electrophoretic tank after 
which 8 μL of the mixture of amplified DNA sample from PCR tube (removed from PCR 
machine) was inserted in a hole made by comb on the gel and followed by inserting 8 μL of 
the DNA ladder. The Electrophoretic power was turned on at 100 voltages for 1 h after which 
the gel was removed from the tank and taken to Gel Documentation Box Where UV light was 
used to examine the bands on the gel. The 900-base pairs (i.e. band size) was observed for all 
the two samples which is the expected amplicon size. The bacteria were then subjected to 
sequencing (Altaai et al., 2014). 
 
Sequencing 
The sequencing procedure was conducted using method (ABI 3100) as reported by Detwiler 
et al. (2004) in the subsequent sections. 
 
Dye Terminator Sequencing with Quick Start Kit 
The sequencing reaction was prepared in a 2 mL tube. However, all the reagent used were 
kept on ice while preparing the reactions.  Firstly, 9.5 μL of distilled water was added then 
followed by 10 μL of the DNA Template (ie. amplified DNA sample from PCR tube). About 2 
μL of primers was added then followed by the addition 8 μL Bigdye master mix. The tube 
containing the mixtures was placed in the PCR machine with sequencing reaction set up as 
follows; thermal cycling program was set at 96 °C for 20 s then 50 °C for 20 s for 30 cycles and 
then 60 °C for 4 min. 
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Ethanol Precipitation 
The 0.5 mL tube was prepared and labelled for each sample. The fresh stop solution/glycogen 
mixtures were prepared as follows per sequencing reaction; 2 μL of 3M sodium acetate, 2 μL 
of 100 Mm Na2-EDTA and 1 μL of 20 mg/mL of glycogen (provided in the kit). 5 μL of stop 
solution/glycogen mixtures were added to each of the labeled tube. The sequencing reaction 
was transferred to each of the labeled tube and mixed thoroughly. Then 60 μL cold 95 % (v/v) 
ethanol from -20 freezer was added and mixed thoroughly. Immediately centrifuged at 10,660 
xg at 4 °C for 15 min. The supernatant was carefully removed using micropipette (pellet was 
visible). The pellet was rinsed with 200 μL 70 % (v/v) ethanol from -20 freezer and mixed 
thoroughly and centrifuged at 10,660 xg at 4 °C for minimum of 2 min. The supernatant was 
carefully removed with micropipette. Then vacuum dried for 10 min. The samples were re- 
suspended in 40 μL of the sample loading solution (provided in the kit) (Mahi et al., 2020). 
 
Sample Preparation for Loading into Instrument 
Each re-suspended sample was then transferred to the appropriate wells in the sample plate 
and overlaid with one drop of mineral oil from the kit. Then the sample plates were loaded 
into the instrument and then started. The samples were connected to sequencing request data 
base for obtaining the results. This was achieved by placing the sample on autoradiography 
cassette to observe the band corresponding to the 16S rRNA sequence of the test organisms. 
 
Phylogenetic Analysis 
The sequenced 16sRNA was queried across the NCBI database in order to determine its 
similarity with already established sequences for the target bacteria. The sequences displayed 
were downloaded and saved for the construction of phylogenetic tree. 
 
Utilizing MEGA 11 software, the saved FASTA sequences were aligned. The aligned 
sequences were saved as MEGA file format and then later used to construct a maximum 
likelihood phylogenetic tree. The target bacteria were coloured red for ease of identification. 
 
RESULTS 
Isolation and Characterization of Some Hydrocarbonoclastic Bacteria from SEO-
Contaminated Soil 
The cultural and biochemical characteristics of bacterial isolates in SEO-contaminated soil 
samples are presented in Table  (1). A creamy yellow colony on Triplicate Soy Agar (TSA), 
short chains of gram-positive rods were presumed to belong to Bacillus spp. Other creamy 
yellow colonies cultivated on the same agar that were cocci in shape were presumed to be 
Staphylococcus spp. However, a creamy white colony that was gram-negative and rod-like 
shaped was suspected to be a member of the Pseudomonas spp. 
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Table 1: Cultural and Biochemical Characteristics of Bacterial Isolates Obtained from 
Spent Engine Oil Contaminated Soil 

Isolate GR Shape MP-TSA Cat Coa Ur Cit Ind MR VP Oxi Suspected 
Organism 

Isolate 
A 

+ Cocci in 
Clusters 

Creamy 
yellow 

+ + - + - - + - Staphylococcus spp 

Isolate 
B 

+ Rods 
short 
chains 

Creamy 
white 

+ - - + - - + - Bacillus spp 

Isolate 
C 

- Rods 
Short 
chains 
and 
singles 

Creamy 
white 

+ - + + - - - + Pseudomonas spp 

GR: Gram’s Reaction; MP-TSA Morphology on TSA; Cat: Catalase; Coa: Coagulase; Ur: Urease; Cit: Citrate; Ind: 
Indole; MR: Methyl red; VP: Voges proskeur; Oxi: Oxidase. 

 

Molecular Characterization of the Isolated Bacteria from SEO-Contaminated Soil 
The bacterial isolates detected at the molecular level are shown in Table (2). The organisms 
were confirmed to be Bacillus cereus and Pseudomonas aeruginosa all with 16s rRNA conserved 
regions of about 900 bp (Figure 1). The detected bacteria have a percentage similarity that is 
greater than 90% following a successful query using the BLAST algorithm. 
 
Table 2: Molecular Identification of Bacteria Isolated From Soil Contaminated with SEO 

Samples Detected organisms Accession Number 

Sample B Bacillus cereus PV608392.1 

Sample P Pseudomonas aeruginosa PQ882142.1 

%= Percentage  
 

 
Figure 1: Agarose gel electrophoresis of PCR amplified sequence of bacterial 16s rRNA 

Bp= Base pairs, M= main ladder, B= Bacillus spp, P= Pseudomonas spp and –ve= Negative control 
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Phylogenetic Analysis of the 16s rRNA Sequence of the Isolated Bacteria from SEO 
Contaminated Soil 
The results of phylogenetic relationship of Bacillus cereus and Pseudomonas aeruginosa are 
presented in Fig 2 and 3.  
 
The phylogenetic tree constructed from the 16S rRNA gene sequences revealed that Isolate B 
is closely related to Bacillus cereus strains, the highest similarity was recorded with B. cereus 
strain p17 H05 (accession no. JQ833548.1) and B. cereus strain Amic 12 (KX659982.1). The high 
sequence similarity (>98%) and similar clustering on the phylogenetic branch confirms the 
identity of the isolate as Bacillus cereus. An intresting finding is that the isolate forms a 
monophyletic group relationship with other Bacillus species commonly reported for their 
biodegradation potential in petroleum-contaminated environments. 
 
The NCBI blasted sequences and Mega 11 software treated sequences confirmed the 
phylogenetic identity of Sample P as Pseudomonas aeruginosa. This bacterium has an excellent  
closeness with Pseudomonas sp. strain FQ29 (accession no. MF144476.1). Further, similar 
relationship exist between the isolate and other hydrocarbon degraders like P. aeruginosa 
strains such as VGVR 06 (KX242450.1) and DR4 (KY018605.1). This strong sequence alignment 
and close grouping corroborate the classification of the isolate as Pseudomonas aeruginosa, with 
possible relevance in bioremediation. 

 
 
Figure 2: Phylogenetic tree showing the evolutionary relationship of Isolate B among other sequences 
of Bacillus cereus  base on 16S rRNA gene sequences. 
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Figure 3: Phylogenetic tree showing the evolutionary relationship of Sample P among other sequences 
of Pseudomonas aeruginosa base on 16S rRNA gene sequences. 

DISCUSSION 
Bacillus spp, Pseudomonas spp, and Staphylococcus spp were detected in the SEO-contaminated 
soil. Although petroleum hydrocarbon has proven to be harmful to living organisms, the 
presence of these organisms might have been due to their inherent ability to tolerate and 
possibly utilize hydrocarbons as an energy source (Carbon) (Hussain et al., 2024). Also, the 
presence of these bacteria in soil with similar conditions has been documented by numerous 
authors (Muthukumar et al., 2022; Peng et al., 2015; Sheng et al., 2016) possibly due to 
horizontal gene transfer that exists among bacterial communities. This in turn provides them 
with mechanisms necessary for surviving in such an environment. This finding is in 
correlation with the submissions of Hussain et al. (2024); Ivanova et al. (2023) and Mahi et al. 
(2020). 
 
Following 16s rRNA extraction and electrophoresis, the result confirmed the organisms to be 
bacteria. The gene band that was visualized at approximately 900 bp is similar to that recorded 
by Altaai et al. (2014). Pseudomonas aeruginosa has been proven to be capable of forming 
biofilm, a condition that aids in the degradation of hydrocarbons (Yakandawala et al., 2011). 
It has also been proven to be capable of producing enzymes both mono and di-oxygenases 
that are necessary for the degradation of available hydrocarbons (Cabral et al., 2022). The 
production of biosurfactants is also another factor considered in the selection of this important 
bacterium (Ivanova et al., 2023). The selection of Bacillus cereus is underpinned to its 
appreciable track record in bioremediation. The high percentage of similarity observed in this 
study is evidence of the ability of the bacteria isolated to remediate SEO-contaminated soil. 
This study is in conformity with the findings of Ivanova et al. (2023); Muthukumar et al. (2022); 
Sheng et al. (2016). 
 
The presence of Pseudomonas aeruginosa and Bacillus cereus in this environment is also 
supported by the findings that classify Pseudomonas aeruginosa as a member of the gram-
negative bacteria based on its characteristics reaction to Grams’ staining procedure. Bacteria 
belonging to similar reactions have been proven to be best in the degradation of hydrocarbons 
compared to their counterparts (Lazaroaie, 2010). Although Bacillus cereus is gram-positive, its 
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suspected high G+C content alongside the presence of degradative enzymes coding genes 
might have offered it the ability to survive in this hazardous environment (Ivanova et al., 
2023).  
 
Also, the presence of these bacteria in this toxic environment can be attributed to the inherent 
ability of the bacterial inoculant to utilize the SEO present as the sole carbon source. This might 
be due to the presence of hydrocarbon-degrading genes (sal operon, alk A, alk B1 alk B2, rub 
A1, Rub A2 and alk St) in their genome as reported by  Ivanova et al. (2023); Smith et al. (2003).  
Furthermore, the phylogenetic analysis revealed the molecular identification of Bacillus cereus 
and Pseudomonas aeruginosa as the most abundant hydrocarbonoclastic bacteria in the SEO-
contaminated soil of Dutse Mechanic Village. Both bacteria posses a strong lineage (≥98%) 
with closely related reference strains from the NCBI database.  
 
The close relatedness of Isolate B to Bacillus cereus strain p17 H05 and Sample P to Pseudomonas 
sp. strain VGVR 06  is of particular interest. These strains have been previously reported to 
possibly posses hydrocarbon-degrading capabilities and biosurfactant production, which 
enhance hydrocarbon bioavailability in polluted soils (Ivanova et al., 2023; Smits et al., 2003). 
This is evident to the site of isolation of Bacillus cereus strain p17 H05 (Figueroa-López et al., 
2016). This evolutionary similarity is suspected to supports the bioremediation potential of 
the isolates. 
 
CONCLUSION 
This study successfully isolated and molecularly characterised Pseudomonas aeruginosa and 
Bacillus cereus from the SEO-contaminated soil in Dutse Mechanic Village. The findings 
recorded in this study provide a molecular basis for further functional studies. Given their 
confirmed identities, future research can evaluate the biostimulatory effects of indigenous 
plant spp on the degradation performance of these isolates in SEO-contaminated 
environments as the adoption of biostimulatory technology which is an eco-friendly approach 
is gaining popularity in the field of environmental microbiology. 
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