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Abstract 
 

In the developing countries exploration, transfer and storage of petroleum 

have an escalating concern on the risks of environmental pollution. An 

alternative to physiochemical treatments with a proficient, cost-effective and 

adaptable method is Bioremediation of the petroleum contaminated 
environment. The enzymes synthesized by microorganisms are the essential 

components which can mediate vital steps in petroleum which possess 

catabolic gene pool. Direct toxic effect reduces the plant growth through 
reduced germination, inadequate aeration of the pore space between the soil 

particles leads to substandard soil condition and reduced strength for civil 

construction is the environmental impacts of petroleum when it is spilled. In 

the early 1900s the hunt for proficient in degradation of hydrocarbons 
microbial communities had begun and in the modern years cheering results 

are being produced. Bacterial genera have demonstrated tremendous capacity 

to use the hydrocarbon substrates. The bacterial species in unpolluted 
petroleum environments are widespread. Crude oil as the lone carbon source 

for the growth of screened for the growth of bacteria are currently studied. 

Independent isolation techniques and culture-independent molecular 
techniques have been utilized for characterizing bacterial species using 16S 

rRNA gene sequences. Different culture parameters have been tested on 

crude oil biodegradation. This study indicates that the isolated microbial 

strain can be used to effectively degrade polluted soil from petroleum. 
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1 Introduction 
 
In the 21st century, the use of petroleum products in particular for 

transport has increased over the years. In most industries, in particular in 

manufacturing and agriculture, this activity is important. Little hydrocarbon 

is eaten into the wilderness even without significant oil spills during 
transportation and other human activities on the risks of emissions from 

petroleum exploitation, transportation and storage [1]. There is an increasing 

issue globally. Polycycled aromatic hydrocarbons (PAHs) are widely 
distributed because of their common links with many anthropogenic 

activities such as the discovery of crude oil, oil refining, and incomplete 

combustion of fossil fuels [2] Intrusive and costly methods can require a 

clean-up of oil spills. The invasion can disrupt the soil's or water's ecological 
balance [3] Bioremediation can be seen as a choice to restore polluted sites in 

an environmental friendly, cost-effective way. The quest for an effective 

microbial community for hydrocarbon degradation began early in the 1900s 
and has shown promising results over the past few years.  [2,14]. In this 

analysis the ability for petroleum hydrocarbon degradation of isolated native 

bacteria has been achieved. Biochemical characteristics were used to classify 
candidates for bacteria and to research the role of plasmids in biodegrading 

the above compounds [4-7]. 

 

 

2 Materials and Method 
 
2.1 Sampling 

 
Crude oil contaminated soil samples were used to isolate hydrocarbon 

utilizing microorganism were collected from the subsurface of different 

nearby locations to a depth of above 1ft near the ONGC oil well in and 
around Alangudi area, Tamil Nadu, India. The uncontaminated soil was also 

collected from the nearby locality. The soil samples were collected in pre-

sterilized air tight bags. These samples were used to test the soil's 
engineering characteristics and for insulation methods. In conformity with 

the protocol outlined by Indian standards the experiments were carried out on 

the soil samples. Figure 1 (a) and Figure 1(b) depicts soil sample collection 

and arrangements before biological study. 
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Figure 1 (a).  Soil sample taken from field 

 

 
Figure 1(b). Soil extracted for biological study 

 

2.2 Culture Media 
 

The mediums following have been used for different purposes such as 
pseudomonas sp isolation and screening. Table 1 depicts the description for 

culture media used for case study    
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Table 1. Description of culture media used for case study 

 
MINERAL SALT MEDIA (g/L)  

Calcium chloride  0.004 

Potassium dihydrogen phosphate 0.1 

Sodium chloride 0.8 

Ammonium chloride 1.0 

Magnesium sulphate 0.2 

Potassium chloride 0.1 

Agar 20g 

Distilled water 1000ml 

 

2.3 Identification and Isolation of Hydrocarbon Degrading 
Bacteria 

 

The petroleum-contaminated soil was isolated from bacterial organisms. 
Degradation experiments were conducted in MSM (Mineral Salt Medium), a 

carbon source containing crude oil. In order to obtain pure culture, five 

bacterial species were isolated into different MSMs; five bacterial samples 1, 
2, 3, 4 and 5 were examined.  Colonies were regularly relocated to the 

mineral salt media to obtain the morphological examinations. Pure culture 

was incubated at 37°C for 24 hours. Figure 2 indicates a serial dilution of the 

soil sample in 100 ml of distilled water. Figure 3 indicates that five colonies 
are insulated and sub-cultured to receive pure culture from this plate. Figure 

4 demonstrates that the capacity of pure cultures to degrade petrol has been 

tested. The experiments were conducted as a carbon source for 5 days in 
conical flask with msm supplemented by petrol. 

 

 
Figure 2. Isolation of bacteria from soil sample 
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Figure 3. Identification of various bacterial strain in mineral salt medium 

 

 

 
 

Figure 4. Bacterial growth on mineral medium with carbon source 
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2.4 Determination of Bacteria Growth by Spectrometer 
 
The capacity of pure cultures to degrade the crude oil was tested. The 

experiments were conducted in conical flasks containing mineral media, 

which were inoculated into the pure conical flask and shaking over 5 days, 

with crude oil being added as a carbon-source. An abiotic control has been 
introduced with inoculated control. Using a G10 spectrometer optical density 

was estimated at 650 nm. The growth of the isolated bacterial species was 

monitored periodically, with optical density measurements at 650 nm. Figure 
5 Figure 5 Graph shows sample growth in various time intervals of 1 

bacterial species. 

 

 
 

Figure 5. Characterization of petroleum degrading bacteria 
 

2.5 Inhibition of Bacterial Growth using Hole Plate Diffusion 
Method  

 

Crude oil growth was also measured by the diffusion method for the hole 
plate. 20 ml of agar mineral salts (MSM) have been poured onto the agar 

plates. The research species then were inoculated with a sterile swab in 

plates. The 6 mm diameter agar plugs have been removed added with 100 μl 
of crude oil have been inserted in holes. As a control Sterile distilled water 

were used. The bacterial isolates were incubated over night at 28 °C in agar 

plates. After 48 hrs. the results were recorded by the physical appearance of 
the bacterial growth surrounding the holes. Figure 6 displays that growth 

response of sample 1 bacteria on petrol tested by hole plate diffusion method. 
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Figure 6. Bacterial cultures in hole plate diffusion method 

 

2.6 Extraction of DNA from Bacterial Species  
 
For isolation of genomic DNA, sample 1 was selected for the bacterial 

species with the highest growth rate on crude oil degradation. And in 200μl 

of TE buffer the chosen bacterial isolate was suspended. 400μl was applied 
and blended for 5 minutes with Sarkozy reagent. phenol: Chloroform: 
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isoamyl alcohol (PCI), the same amount of phenol was added and well 

combined. It was then centrifuged at 10,000 rpm for five minutes. Then a 
higher amount of sodium acetate and 1 ml isopropanol were collected and 

applied. Then it was centrifuged at 10,000 rpm for 5 minutes and the 

supernatant was discarded. And 70 μl ethanol is applied, centrifuged at 

10,000 rpm during 5 minutes. It was extracted and dried for 5 minutes with 
30μl of injection water. the pellet was added (sterile water). In the 

electrophoresis unit the DNA suspension was done. Figure 7 indicates 

sample 1 bacterial isolation of DNA. 
 

 

 

 
 

 

 
 

 

 

 
Figure 7. Genomic DNA of bacterial isolate from template 

 

 

3 Polymerase Chain Reaction Technique for the 
Amplification of Bacterial DNA  
 
3.1 PCR Analysis and Genomic DNA Isolation  

 

Genomic DNA was isolated with QIAGEN (Qiagen) insulation package, 

suspended in the elution buffer of 100 μl (10 mM/L Tris-HCL, pH8.5) and 
quantified in the selected bacterial isolates by measured OD at 260 nm from 

overnight growing. To the PCR amplification process, there was a 50 micro-

 Genomic DNA     
1
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reaction mixture containing 100 ng DNA template, 20 16S rRNA micro-
nutrients, 200 dNTP micro-nutrients, 1.5 mm MgCl2, 1U Taq DNA 

Polymerase and 10 μL Taq Polymerase Puffer. The amplitude of the PCR 

profile from Template Sample 1 is seen in Figure 8. Standard sequences of 
16S rRNA primers were used . 

 

 
Figure 8. DNA of isolated bacteria 

 

A reaction mixture of 20 uglions containing 1 micron of 0.5 ugly DNA 

Template, 10 uglions of master PCR and 8 ugliones of free DNA water was 

performed for PCR amplification. The denaturation was followed at 95° 
through cyclic process and thermo-cyclic extension at 72°C for 5 minutes . 

 

3.2 DNA Sequencing of Isolated Bacteria  
 

A mixture and DNA polymerase sequences, DNA nucleotides (dATP, 

dTTP, dCTP) and an elemental channel form the DNA sample. The 4-
dyested chain-enduring nucleotide of the dideoxide is used in much lower 

concentrations in natural nucleotides. The blend is heated first to denature the 

DNA template (separate the strands). The first time was cooled, the one-

stranded prototype was fitted. The temperature will rise again until the first 
one is bound to allow the first synthesizing of new DNA to start DNA 

polymerase. Nucleotide will be inserted into the chain before DNA 

polymerase inserts a nucleotide into the chain instead of a normal nucleotide. 
No more nucleotide is added at this point, so the strand ends with a nuclear 

dideoxy. This procedure is replicated in a number of loops. At least a one-

reaction is guaranteed to add a dideoxy nucleotide in each individual location 
of the target DNA when the cycling process is completed. The tube must 

contain fragments of different length at each nucleotide location that end 

with the original DNA. The last nucleotide indicates the end of the fragments 

~ 1500 bp     

 
Identification of Native Microbial Strain from Petroleum Contaminated Soil and 

Degradation Potential Study for Bioremediation  

 

11735



 
 

 

 

 
 

 

 
 

 

 

 

 

 

labelled with dyes. Figure 9 shows that the isolated sample of bacteria is 

DNA 1. 

 
 

Figure 9. DNA sequencing of isolated bacteria 

 

3.3 Phylogenetic Analysis of Isolated Bacteria   
 

The sequence of these 16s rRNA genes was compared to the available 

sequence from the genbankprogramme using CLUSTAL software and 
matched with the genbank sequence. The neighboring approach was used to 

construct phylogenetic trees. Based on 1000 replication, bootstrap analyses 

have been performed. For all analysis [8][9], the MEGA4 software was used. 
 

Sequences of the sample 

>Ajona Isolate Wild BS 

M.Ajona et. al. 

 
11736



 
 

 

 

 
 

 

 

 

 

 

CATTCGACTCGGCCTTACCATGCAGTCGAGCGGATGAGGGAG
CTTGCTCCCTGATTTAGCGGCGGACGGGTGAGTAATGCCTAGGAA

TCTGCCTGGTAGTGGGGGATAACGTTCCGAAAGGAACGCTAATAC

CGCGTACGTCCTACGGGAGAAAGCAGGGGACCTTCGGGCCTTGCG
CTATCAGATGAGCCTAGGTCGGATTAGCTAGTTGGTGAGGTAATG

GCTCACCAAGGCGACGATCCGTAACTGGTCTGAGAGGATGATCAG

TCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGC
AGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCCATG

CCGCGTGTGTGAAGAAGGTCTTCGGATTGTAAAGCACTTTAAGTT

GGGAGGAAGGGCTGCTGGTTAATACCCTGCAGTTTTGACGTTACC

AACAGAATAAGCACCGGCTAACTTCGTGCCAGCAGCCGCGGTAAT
ACGAAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGC

GCGTAGGTGGTTCGTTAAGTTGGATGTGAAAGCCCCGGGCTCAAC

CTGGGAACTGCATCCAAAACTGGCGAGCTAGAGTACGGTAGAGG
GTGGTGGAATTTCCTGTGTAGCGGTGAAATGCGTAGATATAGGAA

GGAACACCAGTGGCGAAGGCGACCACCTGGACTGATACTGACAC

TGAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGG

TAGTCCACGCCGTAAACGATGTCAACTAGCCGTTGGGAATCCTTG
AGATTTTAGTGGCGCAGCTAACGCATTAAGTTGACCGCCTGGGGA

GTACGGCCGCAAGGTTAAAACTCAATGAATTGACGGGGCCCCGCA

CAGCGGTGGAGCATGTGGTTTAATTTCGAAGCACGCGAAGAACCT
TTACCTGGCCTTGACATGCTGAAAACCTTTCCAGAGATGGGAATT

GGGTGCCTTTCGGCACCTCAGAAACACAGGTGCCTGCCATGCCTG

TCGTCAGCTTCGTGTCTTGGAGATGGTGGTTAAAGTCCGTAACCG
AGCGCACCTTGGTCCTAGTTCCAGCAACCTG 

 

 
Figure 10. Phylogeny tree analysis 

 

For a decade, the process of Neighbor-Joining has been used[10][11]. 
This shows the ideal branch tree with the sum of 0.19962433 branch length. 
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Next to the branches, the replication trees percentage is seen in the bootstrap 

test (1000 replicates) in which the related taxa are clusters[12].The tree is 
drawn to the size at the same length units that are used for the phylogenetic 

tree to refers the evolutionary distances. The final data set includes a total of 

1050 locations. MEGA4 [13] has performed phylogenetic analyses. Figure 

10 shows clearly that the given sample is belog to the taxa Pseudomonas 
guguanensis based on the study of the BLAST of the NCBI, RDB taxonomy 

and a phylogeal tree. 

 

3.4 Biodegradation of PHAS in Contaminated Soil  
 

Soil biodegradation has been assessed. The best crude oil degrading 

agent sample1 has been selected and the control incubated in a rotary shaker 
24 hours a day at room temperature has been inoculated into the broth 50 ml 

of MSM in a conical vial. The soil has been contaminated and 10 grammes in 

both conical flasks have been incubated for 7 days in a rotary shaker. The 
upper layer was obtained by aqueous two-phase extraction by removing the 

funnel after 7 days of the incubator and equal amount of HCL. The air was 

drained so that the HCL was evaporated and stored for GCMS in an 
Eppendorf. 

 

3.5 Analysis of Bacterial Degradation of PAH Compound Using 
Gas Chromatography   

 

Gas chromatogram was studied with 2mm direct injected line. Sample 

presentation, a divided injection and the divided ratio have been adopted. The 
program begins at 35°cand ramp at 20°C for 2 minutes and 1 minute 

respectively in a flow rate of 2 ml/minute the helium carrier gas was set 

(constant flow mode). 
 

3.6 Analysis of Bacterial Degradation of PHA Compound Using 
Mass Spectroscopy  

 
For all investigations, an electron ionization (EI) mode with JEOL 

GCmate II Double based Magnetic Sector Mass Spectrometer has been 

implemented. With low resolution mass spectrum, a resolution capacity of 
1000 (20 percent height definition) and an interscan delay of 0,3 seconds for 

scanning m/z from 25 to 700 m/z was obtained. With a resolution potential of 

5,000 (20 percent height definition) and high-resolution mass spectrum, the 

magnet has scanned from 65 to 750 m/z in one second. 
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4 Results and Discussion  
 

4.1 Bacterial Degradation Of PAH Compound Using Gas 
Chromatography and Mass Spectroscopy  

 

For detecting the degradation effect of PAHS GC-MS analysis was done. 

The biodegradation of PAHS was established by GC-MS analysis. GC-MS 
chromatogram showed reduction when compared to control. Table 2 and 

figure 11 shows sample percentage of area and height in contaminated soil 

from GC-MS analysis. Table 3 and figure 12 shows control percentage of 
area and height in un-contaminated soil from GC-MS analysis. 

 
Table 2. GC-MS Sample of contaminated soil 

 

 
 

 

 
 

 

 

 
Figure 11 . GC-MS Sample of contaminated soil 

 
Table 3. GC-MS control of un-contaminated soil 

Peak RT NAME AREA AREA % HEIGHT HEIGHT % 

1 12.29 Phthalofyne 1692995 2.202 1322607 1.35 

2 14.325 4-Nitrophenyl laurate 156652 0.02 66201 0.07 

3 23.98 2-chloroethyl linoeate 1782274 49.03 325506 0.33 

 

Peak RT NAME AREA AREA % HEIGHT HEIGHT % 

1 11.043 Phthalofyne 8909319 2.14 1945086 4.04 

2 14.325 
4-Nitrophenyl 

laurate 
101365 0.01 22948 0.05 

3 41.308 
2-chloroethyl 

linoeate 
22284465 33.0 133242 2.83 
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Figure 12.:GC-MS Control of un- contaminated soil 

 
5 Conclusion  

 
Bioremediation is one of the key ways to restore the polluted habitats. 

The native species of bacteria can obviously be used efficiently when PAHS 

contaminated soils are bio-remediated. Further research on catabolic genes or 
plasmids responsible for the degradation potential for strain improvement 

and possible use for biotechnological exploitation of these indigenous species 

should be undertaken. Bio-simulation strategy can be implemented to 

increase the degrading capability of selected isolates. Mixed microbial 
communities may use various groups of enzymes and pathways to increase 

the processes of biodegradation. Operating pH, the supply of oxygen and 

temperature may be used to maximise the potential for degradation. The 
emphasis of this analysis was the isolation of the petroleum-degrading 

natural organism. The native organism isolated from a site polluted with 

petrol was pseudomonas gugunansis sp. In order to degrade hydrocarbons, 

Pseudomonas gugunansissp may be used. 
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