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ABSTRACT

Oil-degrading microorganisms are ubiquitous. Then de isolated from contaminated soils
where the oil seepage occurs. In this study, fifkerént bacterial species were isolated from
soil contaminated with used engine oil and theilligbto degrade used engine oil in vitro was
studied. The isolates were grown in mineral saltion® (MSM) supplemented with used engine
oil. Isolate MJAL1101 showed maximum oil degradat{@7.37%) after 7 days incubation
period. The isolate was tentatively identified asiBus megaterium based on Bergey’s Manual.
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INTRODUCTION

Oil pollution, whether due to seepage of crudeooitefined product, damages the environment
in many different ways. Many biological processésmganisms are affected by the presence of
low concentration of petroleum hydrocarbons. OHic¢iy is caused by the soluble fraction,
which consists of low boiling point aromatic hydaolcon which includes benzene, toluene,
xylene, naphthalene and phenanthrene. Oil pollutias been recognized as one of the most
serious problems for biotic life. Due to exposufdigh oil concentrations, many liver or kidney
diseases are developed and by the effect of tinisecaisk is enhanced, and it also damages the
bone marrow.

The illegal dumping of used motor oil is an envirental hazard with global ramifications. The
release of oil into environment causes environmergacern and attracts the public attention.
The traditional methods to cope with oil spills amainly through physical containment and
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collection using floating booms, applications ofadbents such as straw, shredded polyurethane
or porous volcanic glasses and/or dispersal byrgetés [1].

One of the best approaches to restoring contantinsdd is to make use of bioremediation
which is an attractive approach of cleaning upgetrm hydrocarbons because it is simple to
maintain, applicable over large areas, cost-effeciind leads to the complete destruction of the
contaminant [2].

Taking into consideration previous research work®oib degradation using microflora [3-7] the

demand of the time to have some alternatives otrémitional methods of remediating the oll

contaminated sites and the effectiveness of biodetien over them the present study was
carried with an objective of isolating some poteiit degrading bacterial species from oil

contaminated sites.

MATERIALS AND METHODS

Collection of soil samples

Based on the previous studies reported on the mresef oil degrading microbes in oil
contaminated soil, soil sample was collected fromezhanic workshop situated in Gomtinagar,
Lucknow, India, that had heavy seepage of &dil was collected randomly 5-10 cm beneath the
surface using a sterile spatula and were packateiile polybags and transferred to the laboratory
for further studies

Isolation of oil degrading bacteria-

Bacterial species were isolated by serial dilutaayar plate technique. The resulting mixed
colonieswere studied and five different colonies from thixed plate were picked based on the
differences in colony morphology and were named MaFAL1101, MJAL1102, MJAL1103,
MJAL1104, MJAL1105. All the five colonies were piied by quadrant streaking on sterile NA
plates and the purity was cross checked by Grataisisg procedure.

Sources of crude oil samples-
The used engine oil was obtained from the same améchvorkshop from where the soil was
collected.

Screening of purified cultures for oil degradation-

Screening was carried out in laboratory by inocntathe purified cultures in MSM (minimal
salt media) containing the following in g/L of tiked water; NaCl, 5.0; KCI, 0.2; NajfO,
.2.8: MgSQ,.7H,0, 0.1;Glucose,8.0; NHPO,,6.0 pH 7.[8] supplemented with 5% used engine
oil, incubating the same at %7 for seven days in a shaking incubator at 120 apoh tracking
the growth of culture in the flask throughout theven days incubation. As the media was
minimal and will be supporting the culture for avfaours and after that the available source of
carbon would be the hydrocarbons present in thenergl, a growth throughout the incubation
indicated that the culture was able to utilize logdrbon by degrading it into its basic
components.
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Also the oil degradation was quantified by recavgrihe left out oil after seven days by
dispensing the culture broth from both the contod Test flasks in centrifuge tubes and
spinning the same at 10000 rpm for 10 minutes,va@ag and weighing the left out engine oil.
The obtained values were put in the form@lggiven below to obtain the % oil degradation.

A control flask was also maintained along with frest flasks having no inoculation, and % oil
degradation was calculated. Screening experimeeaits performed in triplicates.

% oil degradation = Weight of Oil on 0 day — Waght of Oil after 7 days x100
Weight of Oil on 0 day

Identification of the culture showing maximum oil degradation potential-

The cultureMJAL1101 showing maximum oil degradation potentias identified based on the
key of Bergey’'s manua[8] by performing various staining (Gram’s staining, dBspore
staining) and biochemical activities (Catalase ;Tesinnitol fermentation Test, Voges proskeurs
Test).

RESULTS

Isolation of bacteria from soil sample

Bacterial species were isolated from soil sampihesraixed cultures were named as MJAL1101,
MJAL1102, MJAL1103, MJAL1104, MJAL1105 and were ther purified by quadrant
streaking.

Oil degradation studies of purified cultures:

Oil degradation potential of the purified cultuneas studied based on their ability to grow in
MSM supplemented with 5% oil for a period of sew&ys giving an indication of the capacity
of cultures to utilize oil as a source of carbod anergy.Table 1 below shows the results of the
enumeration of the cultures carried out in MSM dep@nted with 5% oil.

Table-1:- Oil Degradation Studies of Purified Cultue

S. No.| Culture No. of colonies on No. of colonies on
4" day 7" day
1. MJAL1101 Lawn Lawn
2. MJAL1102 Lawn Lawn
3. MJAL1103 Lawn Lawn
4, MJAL1104 Lawn Lawn
5. MJAL1105 Lawn Lawn

Oil degradation was also quantified by calculating percentage oil degradation by using the
formula described earlieable 2 below shows the percentage oil degradation bys#mples
after 7 days incubation.
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Table 2: Oil Degradation % of Purified Cultures.

WEIGHT WEIGHT. Ct)hF % OF OIL
S.NO CULTURE NO. OF OIL ON OILON 7 DEGRADATION
ZERO DAY DAY
1. | CONTROL FLASK 1.980 1.980 0%
(without inoculation)

2. MJAL1101 1.980 1.438 27.37%
3. MJAL1102 1.980 1.612 18.58%
4. MJAL1103 1.980 1.436 27.17%
5. MJAL1104 1.980 1.604 18.98%
6. MJAL1105 1.980 1.650 16.81%

Identification of the culture showing maximum oil degradation (MJAL1101) during
screening:

Table 3 below shows the results of staining and biochelacsvities of the culture MJAL1101
showing maximum oil degradation potential, by cormmathese results with Bergey’'s maniig]
the culture MJAL1101 was tentatively identifiedBeacillus megaterium.

Table 3: Staining and Biochemical activities of MAL1101

TEST OBSEVATION/RESULT
Gram staining Positive
Cellular morphology Bacillus
Endospore Staining Positive
Catalase Test Positive
Mannitol Fermentation Test Positive
VP Test Negative
DISCUSSION

Soil sample was collected from oil contaminatedssias done earlier byl(Q; 6]. Further
microorganism was isolated by serial dilution ggating method as done previously Ay].

Wild type isolates were purified in the presentdgtu characterized by studying their
morphological characteristics, Gram staining chiréstics, Endospore staining and biochemical
activities including Catalase Test, Mannitol Te$t,Vest and the results obtained were compared
with bergey’s manual as done earlier[thg-13]. The isolate showing maximum oil degradation
abilities (MJAL1101) was found to Gram positivieacillus spp.Catalase positive, Mannitol
fermentation positivand VP positive and was identifiedBacillus megateriunearlier also oll
degradation studies have been performed by usicijusaspecies by6; 14].

Screening of purified cultures for oil degradatipntential was done by enumerating the
microbial growth in the minimal salt media supplenesl with 5% used engine oil and also by
calculating percentage oil degradation studies,ighdst % oil degradation of 27.37% was
obtainedearlier oil degradation of- 15 % has been obtained Nocardia simplex9].
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CONCLUSION

Based on the present study it can be concluded Bhaillus species inhabiting the oil
contaminated sites can be a good source for thedaigon of oil. As oil pollution caused due to
any mode is very much harmful for both plant anaah life, bioremediation which is a better
mode than the traditional methods discussed eadierbe a very good mode for the cleaning up
of environment contaminated with oil.

Future prospects of the current work includes tékl foil degradation studies using the culture
MJAL1101 wherein the culture would be used fordelgradation in oil contaminated soil and
water bodies. If these field studies are succesbau the culture can directly be used in the oil
spills, mechanic workshops and other places cawsinpllution either in soil or water bodies.

Acknowledgement

We are thankful to the management of MRD LifeSogan(P) Ltd., Lucknow for providing us
the facilities for performing the research work amécially Mrs. Nilofar Khan, without whose
kind cooperation the work could not have been fbssi

REFERENCES

[1] D Ollis. Nature,1992,358, 453-454.

[2] WT Frankenberger J1992 In: Calabrese

[3] SA Adebusoye; MO llorin; OO Amund; OD Teniola; SQatpe.J American Sci2006
2(3), 48-57.

[4] MD Ferrari; E Neirotti; C Albornoz; MR Mostazo; Kozzao Biotechnol. Letters1996 18,
1241-1246.

[5] A Hamzah; A Rabu; RFHR Azmy; NA Yusso#01Q Sains Malaysiana39(2), 161-168.
[6] JA Khan; SHA RizviAdv. Appl. Sci. Re2011,2 (3), 455-460.

[7] BA Namazi; SA Shojaosadati; NS Hashemt. J. Environ. Res2008 2(4), 431-440.

[8] KR Aneja. Experiment in microbiology, plant pathgyoand biotechnology, Fourth Edition.
New Age International (p).Ltd. Publishers, New Dehl®03, pp, 294 & 591.

[9] K JirasripongpunLetters in App. Microbiol2002,35, 296-300.

[L0] MY Shukor; NAA Hassan; AZ Jusoh; N Perumal; NA B8ia@an; WP MacCormack; MA
Syed.J. Environ. BioJ 2009,(1), 1-6.

[11]1 DY Kebria; A Khodadadi; HT Ganjidous; A Badkoubi;AMVAmoozegar, Int. J. Environ.
Sci. Techngl2009,6(3), 435-442.

[12] TKC Udeani; AA Obroh; CN Okwuosa; PU Achukwu; N ukike., African J. Biotechnol
2009,8, (22), 6301-6303.

[13] PKSM Rahman; T Rahman; P Lakshmanaperumalsamy;divaB].Basic Microbio) 2002,
42 (4), 284-291.

[14] OA Ojo. African J. Biotechnol2006 5 (4),333- 334.

517
Scholars Research Library



