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ABSTRACT

Environmental pollution by petroleum hydrocarbors lbecome a serious problem all around the worldecent
years, many microbial ecologists have identifiediotss microbial species that are effective degraderf
hydrocarbons in natural environments. This study wamarily carried to isolate and characterize hgdarbon
degrading bacteria from soil contaminated with usedjine oil in Ogbomoso, Nigeria. Five types ofigedous
bacteria were isolated and identified from the tesll: they were Pseudomonas aeruginosa, Salmortgphi
,Bacillus cereus, Streptococcus faecium and Psotedgaris. It was recommended that ability of is@ated and
identified bacteria to bioremediate or utilize hgdarbons; especially used engine oil should bestigated.

INTRODUCTION

Environmental pollution by petroleum hydrocarboas become a seriousproblem all around the worldyd-acale
incineration plants have been developed, and inafiom of hydrocarbon pollutants is carried outctean up
hydrocarbon contaminated sites. The treatment tBnghort, but the system requires huge machineslange
amounts of heavy oils (Matsumiya and Kubo, 20073ldgjical treatments for hydrocarbon-degradatioxehalso
been investigated. For the construction of suchrebiediation systems,many kinds of hydrocarbon-akgga
bacteria have been isolated and analyzed ( Dak 2002; Aislabie et al., 2006).

In recent years, many microbial ecologists havatifled various microbial species that are effegtdegraders of
hydrocarbons in natural environments. Many of thesierobial consortia have been isolated from hegavil
contaminated areas. They were isolated based orathikity to metabolize various carbon sourceghsas aliphatic
and aromatic compounds and their chlorinated dex$va

The driving force for petroleum biodegradationhg tability of microorganisms to utilize hydrocarisaio satisfy
their cell growth and energy needs. A large nunabetudies report that low molecular weight alkaaes degraded
most rapidly. Mixed cultures carry out more exteasbhiodegradation of petroleum than pure cultufem@ade et
al., 2004). In many ecosystems there is alreadgdmguate indigenous microbial community capablexténsive
oil biodegradation, provided that environmental ditons are favorable for oil-degrading metabolatidty (Kim
et al., 2004).

There are several advantages relying on indigenoasorganisms rather than adding microorganisndeigrade
hydrocarbons. First, natural populations have aged through many years. These microorganismsdagted for
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survival and proliferation in that environment. 8edly, the ability to utilize hydrocarbons is dibtrted among .
diverse microbial population. This population occun naturalecosystems and either independently o
combination metabolizes various hydrocarbons. TWiigdy was primarily carried to isolate and chandmoée
hydrocarbon degrading bacteria from soil contangidatith usecengine oil in Ogbomoso, Nigeria, with thiew
that such bacteria isolates will be further scrieertheir biodegradation potentials using differagtrocarbon:

MATERIALSAND METHODS

Five (5) Sampling sites were selected by obserx@gglar practice of metal contaminated wastes érvicinity of
auto bateries and automobile workshcin Ogbomoso, Oyo state Nigeria. Automobile workshthat has being
existence for more than five years were randonigcsed

Surface soil sample was collected from automobitekahops into steri polythene bags and transported to
laboratory of the Department of food science andirerering of Ladoke Akintola University of Techngig
Ogbomoso, Oyo State Nigeria.

One gram of soil sample was suspended in 9ml stdidtilled water and was dted serially up to 1-10. 0.2ml
(aliquot) of the suspension was inoculated sepigrateo Nutrient agar plates. The plates were bated at 3°C
for 24-72 hours. Distinct colonies growing on each plasreaselected, subcultured and stored in glyceroth at
freezing temperatures. The bacteria were identifigdising the method described in Bergey manualystematic
bacteriology.

RESULTS

Table 1: Distribution of bacteria species among the sampling points

SAMPLE SOURCES
ORGANISMS OD | SR | ON | HS | OS
Pseudomonas aeruginc | + + + + +
Salmonella typl - + + - +
Bacillus cereu - - - + +
Streptococcus faecit + + + - -
Proteus vulgari + - + -
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Fig.1: Percentage distribution of the bacteria isolatesin the sampling points
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DISCUSSION

A lot of works have been reported on bioremediatiérhydrocarbon pollutants, but just a few had regmb on
bioremediation of soil contaminated with used matdr Most work reported in the literature on thelbgical
treatment of soil contaminated with used motothaill been focused on the identification of microoigims, which
can be used to degrade used motor oil (Anoliefo Baelgbai, 2000) and the use of plants for theatkgion of
used motor oil (Bagherzadeh-Namatial.,, 2008). The current study corroborated the edésé on the indigenous
bacteria that can utilize or metabolize hydrocasiiorany polluted site.

In this studyPseudomonas, Bacillus, Proteus, Salmonella andoftteccuswere isolated from oil contaminated
soil samples, two of these bacteria(Pseudomona8aaitlus) have been reported to be among the megtently
isolated bacteria from hydrocarbon-polluted sitéas 1992; Okoh and Trejo-Hernandez 2006).Pseudasiap.
have been reported to represent one ofthe mosttilergroups of organisms involved in thedegradatad
hydrocarbons (Wackett and Hershberger, 2001). Atseudomonas spp has been reported to have sieddica
range of hydrocarbon compounds including biphePgliHs and petroleum products commonly used in tlgeiin
environment (Obayorét al 2008). Therefore, its presence in all the soihglas analyzed in this study is not a
surprise.

Similarly, the biodegradation potential Bf subtili@ndP. aeruginosatrains isolated from India have been reported
to be far higher than other bacteria isolates (@kktal., 1996; Del’Arco and de Franca, 2001; (GdaeeandAl-
Zarban, 1998; Sugiura et al., 1997) a similariyndrevas also noticed iB. subtiliandP. aeruginosatrains isolated
from crude oil-polluted soil fromNigeria in the dtwof llori and Amund, (2000).

CONCLUSION

Five types of indigenous bacteria were isolated awehtified from the test soil: they wereseudomonas
aeruginosa, Salmonella typhi,Bacillus cereus,Streptcus faecium and Proteus vulgarik. is therefore
recommended that ability of the isolated and idientibacteria to bioremediate or utilize hydrocarboespecially
used engine oil should be investigated.

REFERENCES

[1]Anoliefo GO, Edegbai BO2000).Journal of Agriculture, forestry and Fisherigs21-25.
[2]Bagherzadeh-Namazi A, Shojaosadati SA, Hashemitilzgali S 2008)Int J Environ Re2: 431-440.

[3]Atlas RM (1992) Petroleum microbiologyAcademic Press, Baltimarpp 363-369

[4]Matsmuya Y., Kubo MZ007) Bioprocess handbook. NTS Publishing Tokyo pp 638-

[5]Dua M, Johri A K, Singh A, Sethunathan2802. Appl Microbil Biotech59: 745-748

[6]Aislabie J, Saul D.J, Foght J.NQ06). Extremophiles0: 171-179

[710koh Al, Trejo-Hernandez MR2Q06). Afr J Biotechnob(25):2520-2525

[8]llori MON, Amund D-I 2000).Z Naturforsch56c:547-552

[9]Obayori OS, llori MO, Adebusoye SA, Oyetibo GO, Ami®OER008) World J Microbiol Biotechn@4:2639—
2646.

[10]Chhatre, S., Purohit, H., Shanker, R., Khannal96. Water Sci. TechnoB4, 187-193

[11]10buekwe, C.O., Al-Zarban, S.8998.. Environ. Int24, 823-834

[12]Sugiura, K., Ishihara, M., Shimauchi, T., Haraya®a1997.Environ. Sci. Techn@1, 45-51

[13]Wackett LP, HershbergerLCR(G01) Biocatalysis ASM Press,Washingtpp 228

[14]Del’'Arco, J.P., de Franca, F.RQ01. Environ. Pollutl12, 515-519

[15]Ghazali, F. M., Abdul Rahman, R. N. Z., SallehBA.and Basri, M.,2004). Int. Biodeterio. Biodegrad54, 61
- 67.

[16]Sun, X.X., Hodge, J.J., Zhou, Y., Nguyen, M., Gitiff L.C. (2004).. J. Biol. Chem?279(11): 10206--10214.
[17]Kim BH, Park HS, Kim HJ, Kim GT, Chang IS, Lee huag NTR004 Appl MicrobiolBiotechnol 63:672—681

422
Pelagia Research Library



