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ABSTRACT 
 
Three efficient diesel oil degrading bacterial strains were isolated from soil sample collected at diesel contaminated 
sites in Dindigul,Tamilnadu and were identified as  Pseudomonas sp, Bacillus sp and Micrococcus sp. The results of 
the study reveals that the better degradation of diesel oil was recorded in Pseudomonas sp  ans Bacillus sp with  1% 
diesel oil at 37 0C on 7th day. The higher percentage of  microbial biomass was recorded in Bushnell-Haas medium 
supplemented with sunflower oil as carbon source and ammonium sulphate as nitrogen source. Among the three 
bacterial isolates Pseudomonas sp was identified as efficient diesel oil degrader. 
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INTRODUCTION 
 

Petroleum is a complex mixture of hydrocarbon and other organic compounds including some organometallo 
constituents, most noticeably vanadium and nickel (1). Petroleum hydrocarbon can be divided into four classes: 
saturates, aromatics, asphaltenes (phenols, fatty acid, ketones, esters and porphyrins) and resins (pyridines, 
quinolines, carbazoles, sulfoxides and amides) (2). Petroleum continues to serve as a priniciple source of energy. 
Crude oil and its products are vital to modern society and thus vast quantities are consumed each year. As the 
necessity increases, the rate of hydrocarbon contamination also increases day by day. These oil contaminations have 
made severe impacts on the plant and animal ecosystem including human health (3). Biodegradation by natural 
population of microbes is the most reliable mechanism by which thousands of pollutants including crude oil are 
eliminated from the environment. Soil is a rich source of microbes which promotes the biodegradation of 
hydrocarbon and residual oil (4). There are so many bacteria possesing the ability to utilize hydrocarbon as their sole 
source of carbon, thus transforming hazardous component into non hazardous, biodegrable and ecofriendly 
compounds (5). Several reports on isolation of diesel degrading bacteria were well documented  and still intensive 
research is  need to isolate versatile bacterial strain for effective degradation of hydrocarbon. Hence the present 
study is focussed on isolation and characterization of efficient  hydrocarbon degrading bacteria with better diesel oil 
degrading ability.  
 

MATERIALS AND METHODS 
 

Screening for diesel oil degrading bacterial isolates 
Potential hydrocarbon degrading bacterial strains were isolated from diesel oil contaminated soil collected near 
automobile stations in Dindigul(10.35400N,77.98500E),Tamil Nadu, India using the standard methods (5 ). 
 



Mahalingam P. U. and Nithya Sampath                          Adv. Appl. Sci. Res., 2014, 5(6):91-96         
 _____________________________________________________________________________ 

92 
Pelagia Research Library 

One gram of soil sample was transferred to the 100ml of Bushnell Hass (BH) medium in 250 ml of conical flask 
with 2% (V/V) of diesel oil as a carbon source. The flask was incubated at 300 C on a rotatory shaker at 200 rpm for 
7days. Then 1ml of culture was transferred to fresh media containing diesel oil and incubated for another 7 days. 
After 3 successive cycles of such enrichment, 1ml of the culture was plated on BH agar medium containing 2% 
(V/V) diesel oil as a carbon source and incubated at 300 C for 7 days. The prominent bacterial colonies were selected 
and pure cultured for further study.  
 
Optimization of growth condition for diesel oil degrading bacterial strains  
Optimization of growth condition for  three selected diesel oil degrading bacterial isolates  were determined by 
standard methods (7) as follows: 
 
Effect of pH on bacterial growth during biodegradation of diesel oil 
The effect of hydrogen ion concentration on the growth of three bacterial isolates and  their ability to degrade diesel 
oil was determined using Bushnell-Haas medium with the different pH ie., 5, 7 and 9 supplemented with 1% diesel 
oil as carbon source at 37°C. The bacterial growth of different isolates were determined spectrophotometrically at 
600nm and expressed in terms of microbial biomass. 
 
Effect of temperature on bacterial growth during biodegradation of diesel oil 
The influence of temperature (15°C, 30°C and 45°C) on the growth of three bacterial isolates  and their ability to 
degrade diesel oil at different time intervals was studied using Bushnell-Haas medium with pH 7.5 supplemented 
with 1% diesel oil. The bacterial growth in terms of microbial biomass were determined spectrophotometrically at 
600nm.  
 
Effect of various concentrations of diesel oil on bacterial growth during biodegradation 
The effect of substrate concentration on the growth of three bacterial isolates and their ability to degrade diesel oil 
was determined using BH medium with pH 7.5 and supplemented with various concentration of diesel oil ie.,1,3 and 
5% at 37°C. The growth of three bacterial isolates were determined spectrophotometrically at 600nm and expressed 
in terms of microbial biomass. 
 
Effect of carbon source on bacterial growth  
The utilization of various oil substrates as carbon sources by the bacterial isolates was determined using BH medium 
with pH 7.0  supplemented with 1% of different carbon sources such as diesel oil, corn oil, sunflower oil and 
incubated at 30°C for 7 days.  The growth of three bacterial isolates were determined spectrophotometrically at 
600nm and expressed in terms of microbial biomass. 
 
Effect of nitrogen source on bacterial growth during biodegradation of diesel oil 
The utilization of diesel oil by the three bacterial strains in the presence of different nitrogen source were determined 
using BH medium in the pH 7.0 incorporated with 1% diesel oil and with different Nitrogen sources viz.,Sodium 
Nitrate,Ammonium Sulphate and Urea at 37°C for 7 days. The growth of each bacterial isolates were determined 
using Spectrophotometer at 600nm and expressed in terms of microbial biomass. 
 
Antagonistic assay 
Antagonistic effect among the three bacterial isolates was determined by streaking them as thick bands on edges of 
the nutrient agar and incubated at 37°C for 2-3 days. Bacterial growth pattern was recorded and expressed the 
antagonistic effect as strong, moderate, and weak and no effect (8). 
 
Statistical analysis 
All the experiments were carried out with three independent replicates.Inorder to verify significant difference, 
results were evaluated statistically,at 95% confidence level (p<0.05) using Graphpad Prism 5. All the graphical 
representations are carried with Graphpad Prism 5 and Origin 6.0 software. 

 
RESULTS AND DISCUSSION 

 
The enrichment technique resulted in 10 bacterial isolates having the  ablility to grow in Bushnell-Haas  medium 
with diesel oil as sole source of carbon. Out of the 10 bacterial isolates three predominant bacterial isolates such as 
Bacillus sp, Pseudomonas sp and Micrococcus sp were identified as hydrocarbon degraders possessing higher 
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efficiency to grow on diesel and able to produce biosurfactant. In the earlier ecological studies the above mentioned 
genera were identified among hydrocarbon  degrading microorganisms (9). The addition of hydrocarbon to an 
ecosystem, due to accident oil spills may selectively increase or decrease size of microbial population depending on 
various factors such as temperature, pH , chemical composition of the contaminant and the species of microorganism 
present within the microbial community of the particular ecosystem (10 and 5). 
  
 In order to enhance the bacterial growth, optimization of environmental conditions is very  significant . The pH 
variation in culture medium is due to the accumulation of metabolic waste products by the bacterial cells which 
strongly affects its growth. Hence it is very important to maintain optimum pH condition for bacterial growth 
medium. Different buffers with pH such as 5,7 and 9 were used to study the optimal growth of the three bacterial 
isolates. At  pH 7, Pseudomonas sp showed a higher biomass production comparing to the others (p<0.005) (Fig1). 
The  optimal growth of many other diesel degrading bacteria were reported at neutral or near neutral pH ( 11,12 and 
13). 
 
Bacterial strains from hydrocarbon contaminated strain able to grow in a wide range of temperature ( 14). The 
selected three bacterial isolates were able to grew at  different temperature condition viz.,40C, 280C and  370C . The 
higher microbial biomass production were observed at 370C for all the three bacterial isolates and showed a positive 
correlation between the temperature and the biomass production (p<0.005) (Fig2). Similarly, the optimal 
temperature for bacterial growth on  diesel degradation was reported at 30oC (15 1nd 14).   
 
Diesel oil is needed as a carbon source but with certain level of contamination it can  be toxic to microorganism due 
to the solvent effect which destroy bacterial cell membrane. Hence many biodegradation studies on diesel were 
carried out using lesser diesel contamination ranging from 0.5 to 1.5 %. It has been found that degradation is 
generally retarded with contamination increase of 1% or 1.5% (15). In this study, on optimization of different 
substrate concentration revealed that,  1% diesel oil supports excellent growth for all the three isolates with no 
significant difference (p<0.005) (Fig3). However, the bacterial strains Pseudomonas sp. and Bacillus sp were able to 
tolerate increased diesel oil concentration.  
 

Fig:1 Effect of  different pH on the growth of selected three bacterial strains 
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Different carbon sources such as diesel oil, corn oil and sunflower oil were used to study the bacterial growth.  
Excellent growth of all the three selected bacterial isolates were observed in sunflower oil and there was a positive 
correlation with the carbon sources and the bacterial growth (p<0.005) (Fig4). Similiar results were  also observed in 
many hydrocarbon degradation studies (16). 
 
Different nitrogen sources such as sodium nitrate, ammonium sulphate, urea were used at an concentration of 1% 
(w/v) in BH medium supplemented with 1% of diesel to monitor  their effects on bacterial growth. Ammonium 
sulphate optimally supports the growth  of all the three bacterial strains (Fig5). Analysing satistically, it shows a 
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positive correlation between the nitrogen source and the biomass which results in no significant difference  
(p<0.001). Ammonium sulphate was chosen as the principle nitrogen source due to its widespread usage as a cheap 
source of nitrogen for bioremediation. Optimization with 2% concentration of ammonium sulphate will support 
maximal growth of bacteria (14).  
 
The study on the antagonistic assay infers a mutualistic association among three bacterial isolates and hence these 
strains could used as an bacterial consortium for diesel oil biodegradation for future studies. 

 
Fig:2 Effect of Temperature on the growth of selected three bacterial strains 

 

 
 

Fig:3 Effect of substrate concentration on the growth of selected three bacterial strains 
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Fig:4 Effect of carbon source on the growth of selected three bacterial strains 
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Fig:5 Effect of Nitrogen source on the growth of selected three bacterial strains 
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