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Abstract: Hydrocarbon pollution is due to accidental leakages, spills or by transportation. It might be 

carcinogenic to human, animal and plant health. Bioremediation is the best remedy to remove the pollutants 

from the environment. Diesel degrading microbes are widely distributed in our environment. The microbes may 

not be present in sufficient amount to achieve the degradation process in successfully. Inoculation of efficient 

hydrocarbon degrading bacterial strains in polluted area will enhance the capability of degradation. The 

present study was aimed to be isolating the effective bacterial strains from the polluted area to enhance the 

degradation. Totally fifteen isolates were identified and biochemically characterized. Among these two of them 

were effective degrader under 4% diesel. Pseudomonas putida and Micrococcus luteus are the bacterial strains 

were able to degrade the contaminants in large amounts. In this study we report the bacterial strains capable of 

degrading the hydrocarbons efficiently. Degradation studies to be carried out with different isolates at different 

concentration of diesel to find out most potent hydrocarbon degrading strains, which can be used for any 

bioaugmentation studies during bioremediation 

 

I. Introduction 
Hydrocarbon pollution is one of the important concerns in the developing countries. It may cause 

extensive damage to the plant physiology and human health. Hydrocarbon mainly composed of carbon and 

hydrogen atoms with different proportions. Diesel, petroleum and crude oil are the best examples of 

hydrocarbons and they considered as the main sources of primary energy and fuel resources (Watanabe, 2000). 

Due to transportation, leakages, spills, major accidents in oceans the hydrocarbons accumulate our environment 

and cause contamination to ecosystems in worldwide (Massol-Deya et al., 2006). 

There is a big challenge to remove the hydrocarbons from the environment in efficient manner 

(Thomassin, et al., 2002). Bioremediation is the important technique to remove the pollutants present in the 

environment (Vinas, et al., 2002). Bioremediation is less expensive and cheaper method to eliminate the 

contaminants. By using natural occurring microorganisms allows to conversion of highly toxic hydrocarbons 

into non toxic and it is represent as the primary mechanisms to remove the hydrocarbons from the environment 

(Okerentugba and Ezeronye, 2003). The microorganisms utilize the hydrocarbon as sole carbon source and 

energy.The present work aimed to isolate novel bacterial strains capable of degrading the diesel degradation in 

situ conditions. In this study we identified the bacterial strains capable of degrading the hydrocarbons.  

 

II. Materials and methods 
The soil samples were collected from diesel polluted areas near Namakkal, Tamilnadu, India. The 

samples were transferred into sterile polythene bags and took into the laboratory for further analysis. One gram 

of soil sample was taken and serially diluted up to 8 dilutions. The diluted sample was inoculated on nutrient 

agar plates by spread plate technique. The plates were incubated for 24 – 48 hrs and the growth of 

microorganisms was noted. The microbial population was calculated. Population of microorganisms present in 1 

gm of soil sample = Average no. of colonies X plate detection factor. The cultures were morphologically and 

biochemically identified by staining like simple staining and gram staining. Biochemical tests like IMVIC, TSI, 

catalase, oxidase, nitrate reduction, litmus milk reaction, carbohydrate fermentation test, starch hydrolysis, 

gelatin hydrolysis, etc. The isolated bacterial strains were inoculated on enriched Bushnell Hass agar with 4% 

concentration of diesel for 7 days. The OD value read at 550nm. The DNA of the sample was isolated using 

cTAB method. The 16S rRNA of isolate was amplified using the universal primers 8F (5′- 

AGAGTTTGATCCTGGCTCAG) and 1541R(50- AAGGAGGTGATCCAGCCGCA-3′). The amplicon was 

run on the agarose gel and they were eluted and sequenced. The sequence similarity was analysed by using 

BLAST. The sequence was submitted in the NCBI Gen Bank. 
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III. Results 

The result of the bacterial count showed 38.67± 6.03x10
5 

CFU/ml. Among the 15 distinct colonies 5 

colonies showed gram positive cocci (N1, N7, N8, N11 and N12,) and 7 gram positive rod (N2, N3, N5, N6, N9, 

N13 and N14) and 3 gram negative rod (N4, N10 and N15) (Table 1). Biochemical characters of the isolated 

bacterial strains showed that N1 Staphylococcus sp.,  N7, N8,  N11 and N12, Micrococcus sp., N2, N3, N5, N6, 

N9,  N13 and  N14 Bacillus sp., N4 Escherchia sp., N10 and  N15 Pseudomonas sp. Bacillus sp. Pseudomonas 

sp. and Micrococcus sp. was able to grow well up to 4 % of diesel. The effectively growing microorganisms 

isolated from diesel polluted soil were 16S rRNA sequenced. From the fifteen isolates N5, N10 and N12 isolates 

showed the higher absorbance inferring their degradation potential. The organism was biochemically 

characterized, 16S rRNA sequenced and identified N5 as Bacillus sp. N10 as Pseudomonas putita gram negative 

bacteria with 1535bp and N12 identified as Micrococcus luteus with 992bp. 

 

IV. Discussion 

Petroleum diesel on an average share 21% of all spill incidents. It is estimated that 3.3 million barrels 

of petroleum diesel are consumed daily for transportation, residential, commercial, and industrial uses 

(Lidderdale, 1993). Ever increasing population increases misuse of environment lead to production of variety of 

contaminant and toxic compounds. Safe removal of such pollutants as becomes the challenge of the day, 

increasing the demand on techniques and technology for the same. Bioremediation has been identified as safe 

technique in which using microbes as biological agent is effective. Sufficient indigenous microbial population 

with effective degradation capacities and the environmental conditions are crucial in the in situ bioremediation 

process (Bento et al., 2005; Seklemova et al., 2001). 

Bacteria form the most abundant and predominant organisms among the different microorganisms 

inhabiting the soil. Bacteria are primitive, prokaryotic microscopic unicellular microorganisms that grow on 

nutrient media. Dilution plate count technique is the common analytical method used for identification, isolation 

and enumeration of viable/living of soil bacteria. These organisms range from 1,00000 to several hundred 

millions per gram of soil depending upon the biophysical and biochemical conditions of the soil. In the present 

context hydrocarbon pollution has become a global concern (Wang et al., 1994), due to their long long 

persistence in the environments and attributed to low numbers of hydrocarbon-utilizers leading to toxic effect on 

natural flora (Amund and Igiri, 1990; Atlas, 1991; Vidal, 2001; Hamamura, et al., 2006). Therefore the present 

study was able to isolate 38.67± 6.03x10
5
 CFU micro organisms in one gram of diesel contaminated soil. 

Generally the soil bacteria can be classified into three groups Cocci (round/spherical), Rod-shaped and 

bacilli I spirllum (cells with long wavy chains). Among the three classified bacterial groups Bacilli shaped 

bacterial are numerous followed by cocci shaped and bacteria with spirilla in soil. The present study was able to 

identify seven cocci and thirteen rod which shows the hydrocarbon polluted nature of the soil.  

The biochemical characterization of the bacterial isolates obtained from the diesel polluted soil 

revealed that 12 of them were gram positive and 3 gram negative. Among the 12 gram positive organism one of 

them were cocci showed positive to methyl red, catalase and mannitol test identified as Staphylococcus aureus 

as per Cappuccino manual, seven of them were methyl red negative, spore forming, starch caesin positive and 

VP positive identified as Bacillus anthracis four of them were positive for catalase and urease and positive for 

mannitol identified as Micrococcus.  Among the gram negative organisms one rod species were positive to 

urease lactose and methyl red, indole and positive for EMB agar and identified as E. coli. Two of them were 

positive to starch and negative to indole, methyl red, VP and identified Pseudomonas. All the above five species 

were reported by several authors at different studies. 

Microorganisms generally require carbon sources for their growth (Andrew and Jackson, 1996; 

Giordani et al., 1998; Lehtola et al., 1998; Vidali, 2001). Pseudomonas stutzeri has the higher degrading diesel 

capacity with Catechol 2 3 dehydroginase which is one of the hydrocarbon degrading gene (Karthika et al., 

2014a). Bacillus subtilis and Pseudomonas fluorescens also has high degradation capacity (Karthika et al., 

2014b). Bacillus thuringiensis was identified has high potential degradation of kerosene isolated from the 

contaminated soil (Archaya et al., 2014) 

The present study was able to isolate fifteen different isolates from the diesel contaminated soil and 

three of them are effective degrader. They were morphologically and biochemically analyzed and identified as 

Bacillus sp., Pseudomonas pudita and Micrococcus luteus by 16s r RNA sequencing. The present study was able 

to show that these bacteria steadily grow in 4% diesel concentration where increasing value of absorbance 

showed growth of the organism. Such information is useful in evolving effective strategies for bioremediation of 

hydrocarbon in the soil.  
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Table 1. Morphological and Biochemical characters of bacterial strains isolated from diesel polluted soil. 
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Surface Color Transparency 

1 N1 + - Round Smooth Golden Yellow Translucent  Cocci 

2 N2 + + Radiciform  Rough  Milk-white  Translucent  Rod  

3 N3 + + Radiciform  Rough  Milk-white  Translucent  Rod  

4 N4 - - Circular Smooth Pink Opaque Rod 

5 N5 + + Radiciform  Rough  Milk-white  Translucent  Rod  

6 N6 + + Radiciform  Rough  Milk-white  Translucent  Rod  

7 N7 + - Round  Smooth  Yellow Translucent  Cocci  

8 N8 + - Round  Smooth  Yellow Translucent  Cocci  

9 N9 + + Radiciform  Rough  Milk-white  Translucent  Rod  

10 N10 - - Round Rough Bluish green Opaque Rod 

11 N11 + - Round  Smooth  Yellow Translucent  Cocci  

12 N12 + - Round  Smooth  Yellow Translucent  Cocci  

13 N13 + + Radiciform  Rough  Milk-white  Translucent  Rod  

14 N14 + + Radiciform  Rough  Milk-white  Translucent  Rod  

15 N15 - - Round Rough Bluish green Opaque Rod 
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Table 2. Biochemical characterizes of bacterial strains isolated from diesel soil and identified genera 

 

 
 

 

 

Samples Ind. MR Vp Cat. Cit. Ure. Oxide Starch Lact. Alk. H2S Genera 

N1 - + - + - - - - - + A Staphylococcus sp. 

N2 - - + + + - + + + + + Bacillus sp. 

N3 - - + + + - + + + + + Bacillus sp. 

N4 + + - - - - - - + - - E.Coli 

N5 - - + + + - + + + + + Bacillus sp. 

N6 - - + + + - + + + + + Bacillus sp. 

N7 - - - + - + - - - - - Micrococcus  sp. 

N8 - - - + - + - - - - - Micrococcus  sp. 

N9 - - + + + - + + + + + Bacillus sp. 

N10 + - - + + + + - - NA - Pseudomonas sp. 

N11 - - - + - + - - - - - Micrococcus  sp. 

N12 - - - + - + - - - - - Micrococcus  sp. 

N13 - - + + + - + + + + + Bacillus sp. 

N14 - - + + + - + + + + + Bacillus sp. 

N15 + - - + + + + - - NA - Pseudomonas sp. 
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