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Abstract: Investigations were carried out to ascertain bacterial population of soil samples from selected mechanic and
non - mechanic sites in Makurdi, Benue state of Nigeria. A total of forty (40) soil samples (20g each) were collected from
different mechanic shops namely; New garage, Kanshio and North bank. Soil not contaminated with petroleum products
was also collected alongside petroleum contaminated soil at the depth of 8-10 cm by using a clean and dry sterile spatula
in clean polythene bags. Serial dilution and pour plate technique was used for microbial analysis. The bacteria present
were identified using cultural, morphological and biochemical techniques. The results showed that one hundred and fifty
two (152) bacteria strains belonging to ten (10) genera were isolated. Counts ranged from 2.40 x 105 Cfu/g to 8.23 x 105
Cfu/g for Mechanic sites and for non – mechanic site (control), counts were 1.23 x 104 Cfu/g to 9.00 x 104 Cfu/g.
Mechanic sites 63(41.45%)) had the highest occurrence of hydrocarbon degrading organisms while soil not contaminated
with petroleum products (control) had the lowest percentage of 16(10.53%) The genera Pseudomonas, Staphylococcus,
Proteus and Escherichia were the predominant petroleum hydrocarbon degrading bacteria. Therefore indiscriminate
setup of mechanic workshops should be prohibited by appropriate agencies, so as to reduce proliferations of
microorganisms that can use hydrocarbons as source of nutrients and will later evolve traits that could pose serious
health challenges to the populace.
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I.

INTRODUCTION

Petroleum hydrocarbons can be degraded by
microorganisms such as bacteria, fungi, yeast and microalgae
(Bundy et al., 2004). In recent years, many microbial
ecologists have identified various microbial species that are
effective degraders of petroleum hydrocarbons in natural
environments. Bacterial population can be influenced by a
number of factors in the environment which is chemical and
physical. The environment in which some organisms grows
will be injurious to others. A typical example of a bacterial
that can thrive in a very harsh environment is Bacillus species.
However, bacteria play the central role in hydrocarbon
degradation (Oteyza et al., 2005). Hydrocarbon degraders
regardless of the environment from which they were isolated
have all the traits necessary to cause a wide variety of human
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infections (Rojo and Martinez, 2010). Studies of Susceptibility
of hydrocarbon degraders to antibiotics have been undertaken
previously. For instance Okoh (2003) reported multiple
antibiotic resistances of hydrocarbon degraders to ten
antibiotics out of twelve antibiotics tested. Mathe et al. (2012)
described a signiﬁcant correlation between antibiotic
resistance and the hydrocarbon biodegradation potential of
bacteria isolated from long-term contaminated soils.

II. MATERIALS AND METHODS
SAMPLE COLLECTION AND SAMPLE SIZE
A total of 40 soil samples (20 g each) were collected from
different mechanic shops located in three parts in Makurdi
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metropolis: New garage mechanic site, mechanic village
Kanshio and mechanic site North bank. Soil samples were also
collected from soil that was not contaminated with petroleum
products and used as control. Twenty (20) gram of each soil
sample was collected at the depth of 8-10 cm by using a clean
and dry sterile spatula in clean polythene bags, labelled and
transported in ice box for preservation to prevent changes in
microbial load for basic isolation at the advanced biological
science laboratory, University of Agriculture Makurdi (Sudhir
et al., 2014).
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STATISTICAL ANALYSIS
The data was analyzed using one-way ANOVA with
assistance of SPSS version 20 and means were compared
using Duncan multiple range test (DMRT). The results were
expressed in terms of mean ± standard deviation. All data
presented are mean values of triplicate measurement (n=3)
obtained from the separate runs.

III. RESULTS AND DISCUSSION
MEDIA USED FOR ISOLATION
Nutrient agar (NA), Mueller Hinton agar, Peptone water
and Normal Saline were used to culture bacteria. It was
prepared under aseptic conditions according to the
manufacturers specifications (Olukunle, 2013).
ISOLATION AND ENUMERATION OF HYDROCARBON
UTILIZING BACTERIA
Vapour phase transfer method was adopted for
enumeration of hydrocarbon utilizing bacteria. Serial dilution
of the soil samples was achieved by shaking 1.0 g of the soil
samples in 9 ml of distilled water in test tubes and dilution
was done up to 10-5. Aliquot (1 ml) of dilutions was plated out
in triplicates on a sterile Nutrient Agar (oxoid) as described by
Olukunle (2013). Sterile Whitman No. 1 filter paper saturated
with crude oil was placed on the inside cover of each of the
Petri dishes and incubated with the agar side up. The filter
supplied the microorganisms with hydrocarbon by vapour
phase transfer to the inocula. The plates were placed in the
incubator (Gallenkamp Duostat Incubator size 2 England) at
37 0C for 2 days after which colonies were counted to
determine titre (viable counts per unit) of soil samples (Ichor
et al., 2014). This was repeated to all 40 samples collected.

Table 1: Bacterial Population of Various Soil Samples from
some Selected Mechanic Sites and Non-Mechanic Site
(Control) in Makurdi

PURIFICATION OF BACTERIA ISOLATES
The streak method was used to subculture the bacteria
isolate that grew on the Nutrient Agar. An inoculating loop
was sterilized using hot flame, it was allowed to cool before it
was used to take part of the grown bacterial colonies from the
cultured agar and streaked on the surface of a fresh Nutrient
Agar. The pure strains obtained were preserved on nutrient
agar slants at 4 0C for further studies as described by Olukunle
(2013).

Table 2: Percentage of Bacteria Isolates from Soils from
Mechanic and non-Mechanic sites

CHARACTERIZATION OF BACTERIA ISOLATES
Individual bacteria colonies were identified by cultural,
morphological and biochemical techniques using the
taxonomy scheme of Bergey’s Manual of Determinative
Bacteriology (Holt et al., 1994). The cultural characterization
of bacterial colonies isolated was done by observing the
colonies for color, shape, edge, elevation and surface
appearance displayed on Nutrient Agar. Biochemical test for
bacteria identification included Gram staining, spore staining,
catalase test, oxidase test, Indole test, coagulate test, urease
test, methyl red and Citrate test.
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Figure 1: Frequencies of Bacteria Isolates in Different
Locations Sampled
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V. CONCLUSION
It was concluded from findings of this study that
microbial population were highest at contaminated soils from
mechanic sites as compared to the non – mechanic site.
Hydrocarbons from contaminated soils could also serve as
nutrients hence the increased bacterial population. It was
established from results of this study that predominant
petroleum hydrocarbon degrading bacteria in Makurdi
metropolis were from the genera Pseudomonas,
Staphylococcus, Proteus and Escherichia.
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