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Abstract: A variety of factors, including concentration of oil, antibiotics, dyes, and inoculum washes, were 

examined to determine their effect on the total counts of microorganisms on oil-containing media. Cleaning 

up of these pollutants from environment is a real-world problem. Bioremediation has become a major 

method employed in restoration of petroleum hydrocarbon polluted environments that makes use of natural 

microbial biodegradation activity. Petroleum hydrocarbons utilizing microorganisms are ubiquitously 

distributed in environment. They naturally biodegrade pollutants and thereby remove them from the 

environment. This article provides an overview about bioremediation for petroleum hydrocarbon 

pollutants. It also includes explanation about hydrocarbon metabolism in microorganisms. 
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I. INTRODUCTION 

The current review planned to disconnect the high-effectiveness petroleum processing thermophilic microorganisms 

from petroleum tainted soil tests. Disengagement was helped out through enhancement culture, sequential weakening 

and pour plate techniques utilizing the petroleum enhanced insignificant salt media. The detached microorganisms were 

dissected to report development conduct, petroleum expulsion efficiencies, anti-microbial opposition profile, and 

biochemical qualities. The 16S rRNA based phylogenetic examination assisted with uncovering the personality of 

secluded bacterial species and build the phylogenetic trees.[1] All out nine microorganisms were confined, out of which 

three (IUBP2, IUBP3, IUBP5) were distinguished as Brevibacillusformosus, one (IUBP1) was viewed as like 

Brevibacillus agri, four (IUBP7, IUBP8, IUBP13, and IUBP14) imparted homology to Burkholderia lata, and one 

(IUBP15) with Burkholderia pyrrocinia. All the confines were quickly developing and displayed significant petroleum 

debasement potential. The most elevated petroleum evacuation proficiency (69.5% ± 13.44/6 days) was recorded for the 

strain IUBP15 at a petroleum centralization of 0.1% (v/v). All microorganisms considered (100 percent) were positive 

for esculinase and phosphatase. Many strains showed positive reactions for arginine dehydrolase (22%), β-

naphthylamidase (11%), β-D-glucosaminide (33%), mannitol (55%), sorbitol (66%) and inulin (88%) maturation test. 

While all were delicate to the anti-microbials, some of them were viewed as safe against chloramphenicol and oxacillin. 

The noteworthy biochemical attributes and significant petroleum expulsion potential (40-70%) features use of the 

microbes disconnected for petroleum bioremediation, mineralization of organophosphates, dairy and food industry, and 

furthermore as biofertilizers and biocontrol specialists. The current review planned to separate the high-proficiency 

petroleum utilizing thermophilic microbes from petroleum defiled soil tests. Separation was helped out through 

advancement culture, sequential weakening and pour plate techniques utilizing the petroleum enhanced negligible salt 

media.[2] The disengaged microbes were broke down to report development conduct, petroleum evacuation 

efficiencies, anti-infection obstruction profile, and biochemical attributes. The 16S rRNA based phylogenetic 

investigation assisted with uncovering the personality of segregated bacterial species and develop the phylogenetic 

trees. All out nine microorganisms were disconnected, out of which three (IUBP2, IUBP3, IUBP5) were recognized as 

Brevibacillus formosus, one (IUBP1) was seen as like Brevibacillus agri, four (IUBP7, IUBP8, IUBP13, and IUBP14) 

imparted homology to Burkholderia lata, and one (IUBP15) with Burkholderia pyrrocinia. All the disengages were 

quickly developing and shown extensive petroleum corruption potential. The most noteworthy petroleum expulsion 

proficiency (69.5% ± 13.44/6 days) was recorded for the strain IUBP15 at a petroleum grouping of 0.1% (v/v). All 

microbes contemplated (100 percent) were positive for esculinase and phosphatase. Many strains showed positive 

reactions for arginine dehydrolase (22%), β-naphthylamidase (11%), β-D-glucosaminide (33%), mannitol (55%), 
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sorbitol (66%) and inulin (88%) maturation test. While all were delicate to the anti-toxins, some of them were viewed 

as safe against chloramphenicol and oxacillin. The surprising biochemical attributes and significant petroleum 

expulsion potential (40-70%) features use of the microorganisms disengaged for petroleum bioremediation, 

mineralization of organophosphates, dairy and food industry, and furthermore as bio fertilizers and biocontrol 

specialists.[3] 

Petroleum, otherwise called fuel, is a combination of alkanes (4-8%), alkenes (2-5%), isoalkanes (20-40%), 

cycloalkanes (3-7%), cycloalkenes (1-4%) and aromatics (20-half). Aromatics incorporate benzene, toluene, 

ethylbenzene, and xylene (BTEX). A few different substances like oxygen, sulfur, nitrogen, and metals are likewise 

present in low fixations (Silva et al. 2018). Petroleum is gotten during the refining and refinement of petrol. The 

hydrocarbon constituents of petroleum because of their antagonistic effect on the climate and human wellbeing have 

been named the need contaminations by the Climate Insurance Organization (Varjani 2017; Yuniati 2018). 

Petroleum contains different unstable mixtures like propane, butane, benzene, toluene, ethylbenzene, and xylene which 

are eventually moved to the environment. The laborers of the oil business and petroleum siphons are at high gamble of 

openness to these fuel parts (Rappaport et al. 1987; Cruz et al. 2017; Ekpenyong and Asuquo 2017). Petroleum may 

likewise interrupt indoor spaces from underground storage spaces and may prompt the blast and serious wellbeing 

perils after inward breath. Through oil slicks, petroleum enters the biological system and its utilization as non-

renewable energy source additionally applies an unfavorable effect on the biosphere. It is singed and oxidized in motors 

of engine vehicles to give energy to transportation. The deficient oxidation of petroleum creates hydrocarbons which 

add to a dangerous atmospheric devation.[4] 

Intense and constant openness to petroleum hydrocarbons might happen through ingestion, inward breath as well as 

dermal course and result in different wellbeing perils. Light-chain unpredictable mixtures: toluene, ethylbenzene, and 

xylene, thought about ototoxic mixtures, are competent to harm the hear-able framework. Benzene has no protected 

openness cutoff and it is a demonstrated cancer-causing agent (Silva et al. 2018). Gas hydrocarbons likewise influence 

the respiratory framework (Sekkal et al. 2012). Other fundamental wellbeing impacts incorporate the hematological, 

immunological, conceptive, dermatological, focal sensory system, and renal pathologies (Ekpenyong and Asuquo 

2017). The related natural perils incorporate tainting of soil and groundwater assets notwithstanding diminished 

horticultural efficiency. 

To limit wellbeing related perils, the purification of the natural sources from petroleum hydrocarbons is crucial. For this 

reason, different physicochemical methodologies like warm desorption, burning, landfilling, and dissolvable extraction 

have been utilized (Jain et al. 2011). These strategies experience the ill effects of specific limits like significant 

expense, work escalated, inadequate expulsion of contaminations, land unsettling influence, and intrinsic danger of 

irritating the common circumstance and so on. In this way, the physicochemical strategies are being supplanted by 

green advancements, which utilize natural means with the end goal of purification. Utilization of microscopic 

organisms for the expulsion of petroleum is the most savy procedure giving required viability. The hydrocarbon 

decaying microscopic organisms, which are accessible financially in freeze-dried structures, proliferate to somewhere 

around 2 × 108 settlement shaping unit for each milliliter (CFU/ml) and they are thought of as reasonable for 

bioremediation (Thapa et al. 2012). A portion of these microscopic organisms with capacity of corrupting petroleum 

parts are: Flavobacterium spp., Rhodococcus spp., Serratia spp., Pseudomonas putida HM346961, Dietzia spp., 

Alcaligenes spp., Nocardia spp., Micrococcus spp., Burkholderia spp., Pseudomonas aeruginosa, and Bacillus 

pumilus.[5] 

 

II. MATERIALS AND METHOD 

Study Area: Study was carried out in ZSCT’s Thakur shyamnarayan degree college, Kandivali East, Mumbai. 

Media Preparation: For preparation of nutrient agar, 28gms of nutrient agar was added to 1l distilled water and the 

medium was sterilized at 120°� and 15 lbs pressure. 20 ml of sterilized NA was poured into sterile petri plates and 

medium was allowed to cool till solidified. For preparation of Sabouraud dextrose agar, 65gms of nutrient agar was 

added to 1l distilled water and the medium was sterilized at 120°� and 15 lbs pressure. 20 ml of sterilized NA was 

poured into sterile petri plates and medium was allowed to cool till solidified. After autoclave, Control plates were kept 

in the incubator without any inoculations of organisms for the sterility testing of the Media prepared 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 2, Issue 3, December 2022 
 

Copyright to IJARSCT DOI: 10.48175/ IJARSCT-6851 279 
www.ijarsct.co.in 

Impact Factor: 6.252 

The materials which were used in this experiment are as follows. 

Apparatus: 

Sr no Apparatus Quantity Volume 

1 Sterile Petriplate 80 20ml 

2 Sterile Test tubes 10 18ml  

3 Sterile Conical flask 10 500ml 

4 Nichrome wire 1 - 

5 Test tube stand 2 - 

Agar medium: 

Sr no Agar medium Quantity 

1 Nutrient Agar  42 gram 

2 SDA(Sabouraud Dextrose Agar) 84 gram 

3 Agar Agar 33 gram 

 

III. OBSERVATION 

The growth f microorganisms were seen on the agar which had petrol as a sole source of carbohydrates on it, it was 

fond that E. coli can degrade it but the degradation time was quite high 21 days approx. The organism showed the 

delayed type of growth. 

E.Coli.  Klebsiella Pneumoniae 

 

IV. RESULTS 

The Results of the following experiment shows that the E.coli and Klebsiella pneumoniae are the bacterial species 

which have the ability to degrade the petrol if the proper conditions are provided. 

The E coli degraded the petrol with slow efficiency as compared to the Klebsiella Pneumoniae. 

The Klebsiella Pneumoniae have the high potential to degrade the petrol and the other important hydrocarbon 

 

V. DISCUSSION AND CONCLUSION 

Petroleum hydrocarbons are one of the most alarming pollutants due to their high toxicity to human and environmental 

health. Bioremediation with petroleum hydrocarbon-degrading bacteria is widely regarded as an eco-friendly and 

efficient technology. A large amount of bacterial species with petroleum hydrocarbon-degrading ability have been 

exploited and applied in bioremediation. However, various problems that slow down biodegradation effects have been 

found during the process of practical application. These restriction factors, including the toxic effects of petroleum 

hydrocarbons, the bioavailability of pollutants, environmental constraints, metabolic restrictions and time consumption, 
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and then summarized the current countermeasures against these problems. Several strategies, such as regulating 

environmental factors and optimizing microbial inoculants, have been investigated and fulfilled. Based on the current 

state of knowledge reviewed here, a series of investigations still needs to be conducted prior to the successful 

application of bioremediation for the restoration of petroleum oil contaminated environments. It is concluded as 

follows: 

1. Continue the theoretical basis of the interfacial interaction mechanism between bacteria and petroleum 

hydrocarbons in order to overcome barriers for microbial uptake of petroleum hydrocarbons. 

2. develop novel biocompatible surfactants to enhance contact between bacteria and petroleum hydrocarbons. 

3. explore undiscovered resources of petroleum hydrocarbon-degrading bacteria via new biotechnology, such as 

a high-throughput screening method to increase and enrich functional bacterial resources. 

4. further optimize the strategy of artificial microbial consortia, such as by way of the metagenome enrichment 

approach to enrich and develop preferable consortia. 

5. explore the novel functional genes controlling the pathway of hydrocarbon degradation to provide new looks 

on the molecular mechanism and microbial remediation. 

6. Construct genetically engineered bacteria by using synthetic biology technology to give them more ability for 

petroleum hydrocarbon degradation. 
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