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INTRODUCTION

Oil spill is a global problem particularly in industrialized and

developing countries (Mittal and Singh, 2009). Hydrocarbon

pollution is the most important pollution worldwide (Ruberto

et al., 2005). Many highly concentrated toxic materials are

present in diesel discharge which can negatively affect the

surface water quality as well as the groundwater quality (Dillard

et al., 1997; Gold-Bouchot et al., 1997). Petroleum is used as

the principle source of energy; despite of its all importance it

also acts as a global environmental pollutant (Plohl et al.,

2002). It has been considered as priority pollutants which

causes biohazards on the living organisms in the environ-

ment (Kramer and Van, 1990; Refaat et al., 2008; Richardson,

1996). Diesel oil is a complex mixture of normal, branched

and cyclic alkanes and aromatic hydrocarbon compounds. It

has low water solubility, high adsorption coefficient and high

stability of the aromatic ring (Dean et al., 2002; Kanaly and

Harayama, 2002; Kropp and Fedorak, 1998; Van et al., 2003).

Diesel oil consists of mainly aliphatic hydrocarbons ranging

from C9 to C23 as well as a number of aromatic compounds

(Bacha et al., 1998). Nearly five million tons of crude oil and

refined oil enters into the environment each year due to an-

thropogenic sources such as oil spills (Hinchee and Kitte,

1995). Hydrocarbons enter into the environment through

waste disposal and accidental spills. Some microorganisms

can utilize the hydrocarbons as sole carbon sources for get-

ting their energy and metabolic activities (Jyothi et al., 2012).

Biodegradation is a complex process that depends on the

nature of petroleum and also on the amount of the hydrocar-

bons present (Das et al., 2011). The microbes can utilize the

hydrocarbons depending on the chemical nature of the com-

pounds within the petroleum mixture (Adeline et al., 2009).

Hydrocarbon degrading microorganisms usually exist in very

low abundance in aquatic environments (Sivaraman et al.,

2011).  Biodegradation of bacteria is considered as the most

active process in petroleum degradation and they are the pri-

mary degraders of spilled oil (Rahman et al., 2003; Brooijmans

et al., 2009) and this is specially carried out largely by diverse

bacterial populations, mostly by Pseudomonas species

(Boboye et al., 2010; Dubey et al., 2009). There are so many

known consortia of microorganisms which can degrade min-

eral oil hydrocarbons under laboratory or field conditions

(Ratajczak et al., 1998; Wikstrom et al., 1996). This work is

concentrated on isolation and identification of hydrocarbon-

degrading bacteria associated with  diesel oil contaminated

Barddhaman Loco Shed Pond, Burdwan, West Bengal, India

and also to test their ability to degrade different hydrocar-

bons. The expected interpretation of this study will provide

information on the bacterial population, hydrocarbon-degrad-

ing microorganisms and their degrading ability of diesel be-

cause these bacteria can utilize the hydrocarbons as carbon

source. Biodegradation by indigenous populations of micro-

organisms is one of the primary mechanisms by which petro-

leum and other hydrocarbon pollutants can be removed from

the environment (Ulrici et al., 2000) and this process is also

cheaper than the other remediation technologies (Leahy et

al., 1990).

MATERIALS AND METHODS

The Loco Shed Pond, locally called Loco tank, is adjacent to
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the Barddhaman locomotives used for aquaculture since

1994. It is managed by the Rupali Cooperative limited,

Barddhaman. The total area of the pond is 27 acres (approx.

11 hectares) with a yearly catch at an average 22.72 metric

tons. The main species cultured in this pond are tilapia, catla,

rohu, mrigal, silver carps etc. Geographical location is at

23º14’42"N latitude and 87º52’38"E longitude. This pond is

embraced by the local city buildings, housing and small shops

etc. There are two main points situated in the southern and

south-western parts from where the diesel oils are directly

discharged into the pond, although there is a treatment plant

“effluent treatment plant” on the southern part of the pond.

During the rainy season due to heavy precipitation both the

sides of the ponds become inundated and excess water drains

off from the south-western part of the pond.

Isolation of diesel-degrading organisms from the study site

Diesel-contaminated water samples were collected from the

Diesel oil contaminated Barddhaman Loco Shed Pond in a

sterilized polythene bottle and kept at 4ºC in refrigerator.  An

enrichment culture technique was used to isolate diesel-

degrading bacteria. The enrichment culture media consisted

of Bushnell-Haas agar media supplemented with 1% diesel as

carbon source. The culture media was prepared by Bushnell-

Haas broth by adding agar powder to it. 100 ml of Bushnell-

Haas agar media was sterilized by autoclaving at 121ºC, 15 lb

pressure for 15 minutes and plated into sterilized petridishes,

complemented with 1 mL autoclaved diesel oil which has

been spread-over the BH-agar media. Then 100 μL of water

sample was added to the media by spreading it by an

autoclaved glass spreader. All the methods are performed

aseptically under laminar air flow hood. Successive transfers

of the bacterial colonies are done in each 72h interval and

incubated in 37ºC for 72h. These transfers were done to

achieve the pure culture of the isolates. After 10-12 transfers

the bacterial colony was checked for its purity morphologically

by Gram staining method. After Gram staining, the bacterial

cultures were sent for 16S rRNA analysis and sequencing.

Isolation of genomic DNA from bacteria

DNA was extracted from 1mL of bacterial culture.The culture

was pelleted by centrifuging at 12,000 rpm for 2 min. The

pellet was treated with lysis solution and proteinase K and

incubated at 60ºC for 30 min. Nucleic acids were precipitated

with isopropanol by centrifuging at 10,000 rpm for 10 min,

washed with 1mL of a 70% (v/v) ethanol solution and dissolved

in 0.1 mL of a TE buffer. The purity and quantity of DNA were

examined by recording its UV absorption spectrum and

running on 1% agarose gel electrophoresis.

Sequence determination of 16S rRNA

The DNA isolated was amplified using 16S rRNA universal

primers and sequenced for the identification of bacterial strain

at molecular level. Amplification of the PCR products of

expected size was confirmed by electrophoresis. The sequence

of the 16S rRNA was determined with a Dye terminator

sequencing kit (Applied Biosystems), and the product was

analyzed with an ABI Prism DNA sequencer (ABI). The gene

sequences of each isolate obtained in this study were

compared with known 16S rRNA gene sequences in the

GenBank database.

RESULTS AND DISCUSSION

The pure monoclonal bacterium was isolated from the diesel

infected pond, Barddhaman Loco shed pond by using nutrient

agar media followed by screening for the presence of

hydrocarbon-degrading bacteria on Bushnell-Haas agar media

with 1% of the hydrocarbons as the sole carbon source, i.e.,

commercial diesel oil. Hydrocarbons are essential as a carbon

source but it can be toxic to microorganisms due to the solvent

effects of diesel that could destroy bacterial cell membrane.

Some biodegradation studies were reported on diesel are

carried out by using the diesel concentrations ranging from

0.5 to 1.5% (Mukherji et al., 2004; Lee et al., 2006; Hong et

al., 2005; Ueno et al., 2007; Rajasekar et al., 2007). According

to Shukor et al. (2009) the optimum growth of microorganisms
occurred at 3.5% (v/v) diesel oil concentration and according
to Kwapisz et al. (2008) it was 6%. It was also noticed that

degradation is generally unfavourable at concentrations higher
than 1 or 1.5% (Espeche et al., 1994; Gold-Bouchot et al.,

Figure 1: The culture of diesel-degrading microorganism on Bushnell-

Haas Agar media plate

Figure 2: The dendogram analysis of the bacteria based on 16S rRNA

sequencing
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1997 and Bicca et al., 1999). Number of colonies on Bushnell-
Haas agar medium is lower when compared to the mother
plate without hydrocarbons (Fig. 1). This result showed that
the bacteria have grown on enriched medium and was able
to degrade the hydrocarbon source. Gram staining study
shows that the isolated bacteria are rod shaped and Gram

negative.The isolates were further confirmed by 16S rRNA
sequencing (Fig. 2). The bacterial 16S rRNA sequences were
aligned with Blast search of NCBI databases. The sequence
aligned gave 99% similarity with Pseudomonas mendocina
and Pseudomonas pseudoalcaligenes. It is clear from this study
that when the aquatic environment was contaminated with

petroleum and diesel components then the growth of
‘hydrocarbon-degrading microorganisms’ increases
proportionately (Jyothi et al., 2012). The oil-degrading
microorganisms are present in the polluted soil and water
even within the gastro-intestinal tract of fish which depicts the
clear indication that the indigenous microbes are carrying

out their metabolic activity. Their presence and metabolic
activity are also supported by Ojo (2006). The SEM study also
reveals the presence of the same bacterial species within the
gut of inhabitant fish species particularly in the surface and
column dwellers exhibiting their dividing states (Fig. 3) High
numbers of certain hydrocarbon-degrading microorganisms

prove that those organisms are the active degraders of that
environment (Okerentugba and Ezeronye, 2003). Most of the
isolates are predominantly indigenous microorganisms of the
polluted sites, which are constantly exposed to the different

petroleum contaminants. Pseudomonas mendocina could

grow on different aliphatic hydrocarbons namely tetradecane,

hexadecane and octadecane (Sivaraman et al., 2011).
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