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Abstract: 

Today, the major Dilemma of environment is contamination of hydrocarbon emerge as of 

activities done by the petrochemical industries. The components of hydrocarbons are belonging 

to the carcinogens and neurotoxin family members which are organic pollutants.1At present 

authorized when the amounts of contamination are large then the combustion or organic 

substance then the result is landfill can turn out to be restricted. The two methods are generally 

used to remove the contamination from the hydrocarbon that is Mechanical and chemical 

methods. Bioremediation functions mostly are biodegradation; the biological agents are used for 

the complete mineralization of organic contamination. Agent can be co2, H2O or inorganic 

compounds use as agent they help as to change the organic contamination into simpler organic 

compound. The degradation of hydrocarbon contaminants are depends upon the micro-organism 

which is present in water and soil.  

 INTRODUCTION 

In Industry and daily life the source of energy consider as product of petroleum based.2 

Bioremediation is process which defines as use of microorganism to remove toxic substance. It 

stimulate growth of microorganism and degrade the target pollutants.3 the various method is use 

to degrade the whole environmental pollutants particles including the petroleum product. The 

contamination of petroleum hydrocarbon is hazardous. It separates the metabolic reactions of 

microbes. Bioremediation depends on the ability to setup and retain the status that favor to 

intensify biodegradation rates in contaminated environment.4 for the existence of microorganism 

determines the important requirement of proper metabolic capabilities. 

Elimination:-the pollutants of petroleum hydrocarbons: 

For the controlling of oil contamination there are many of methods but two are mains that is 

physicochemical and biochemical dealing.5In physicochemical dealing, it include various 

process which have advantages and disadvantages as well that is combustion of organic 

substance , volatility of contamination , refinery processing, etc. are used. Numerous techniques 

of purification method are expensive because of digging and transportation of enormous amount 

of contaminated materials meant for ex-situ treatment.5 There is green technology for pollutants 

clean up by naturally means is used for the specific site for bioremediation of petroleum polluted. 

It is a pioneering technique, which provided the mitigation of microorganisms. 
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 Degradation through microbes: 

Petroleum hydrocarbon basically complicated process determine by the properties that can be 

nature and the amount present in it3  

The bioremediation of microbial is a extensively this technique is use by ecosystem where are 

the terrestrial and aquatic microbes are help to treat it. 

This process, define as the utilization of microbes to remove the pollutants which occurred due to 

their various metabolism potential this method develop the many of environment pollutants to 

remove it and degrade it including the product of petroleum hydrocarbon.5 Bioremediation 

technology is regard relatively commerical.5 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

                         HYDROCARBONS SUSCPETIBILITY TO            

                                BIODEGRADATION  

Properties of microbes 

1. Gene regulation 

2. Tolerance of toxicity 

3. Metabolic flexibility  

4. Uptake mechanism 

 

 

 Environmental     

Properties 

1. pH 

2. electron acceptors  

3. temperature  

4. nutrients  

5. salinity 

Hydrocarbon properties  

1. Bio-availability  

2. Molecular structure  

3. Toxicity  

4. Interaction  
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 The wide-range of biodegradation include alkyl which preceding to identify degradation of n-

alkane group and microorganism mainly in alkyl aromatic degradation Mycobacterium, 

Pseudomonas, and corynebacterium etc.4 

Mostly the bacteria, yeast and fungi are biodegrade the hydrocarbon in the environment. Bacteria 

are the first degraders so it considers as the active agents in petroleum degradation.6 then the 

fungal may be second degrader.  Fungal mainly are present to degrade the petroleum 

hydrocarbon are the Amorphoteca, Neosartorya and ‘Candida’ yeast were isolated from 

contaminated soil.4 In situ or Ex situ have great role in Bioremediation to classified it. In situ 

bioremediation have specific site to treat the polluted the material on other side ex situ treat the 

polluted material to elsewhere. Ex situ have not need any specific site.5 

 Factor Effecting the Petroleum Hydrocarbon Degradation: 

 Biodegradation affected by various numbers of factors have been recognized.  It can be physical 

aspect, where temperature have important role in biodegradation and it also have directly 

affection on the composition pollutants as well as affecting the multiplicity of the microorganism 

flora. 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

      Factor influence biodegradation  

 

  Physical factors  Biological factors  

1. Physical and chemical 

composition of 

hydrocarbons  

2. Temperature  

3. Oxygen 

4. Nutrients  

5. ph 

6. Bio-availability  

7. Soil content  

8. Pressure  

9. Salinity  

 

Microbial degradation     

1.Bacteria  

2. Fungi 

3. Protozoa  

4. Algae  
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 Solubility of hydrocarbons affected by temperature. Even through  biodegradation can 

occur high range of temperatures.6 Temperature and the rate of degradation is directly 

proportional which means the as temperature decrease the rate of degradation is also 

decreases.6 

 At the low temperature the viscosity was increased, The molecular weight of  

hydrocarbons were  reduced as the volatility of toxicity was low,  it also effect the 

beginning of biodegradation.7 

 Highest degradation rate 30-40°c.7 

 Highly temperatures effect the concentration of microbial growth and their products.7 

 

pH of soil- 

 pH exhibit the activity of microorganism and its enzyme .5 

 The level of pH is 6 - 95 

       Availability of oxygen 

 Condition is aerobic.5 

 Air filled pore space of 10% 

       Nutrient content 

 The supply of N (14%) and P(3%) accelerate the microbes yield of chemical 

pollutant .8 

      Type of pollutants hydrocarbon 

 Substrate should be available and easy to get microorganism their extra cellular 

enzymes for metabolism transpire.5 

 Some of the compounds are not degrade the microbes like higher molecular 

weight polycyclic aromatics hydrocarbons (PAHs).5 

       Site condition 

 The properties of soil and  microbes population are affect the degree of biodegradation.9 

Mechanism of petroleum hydrocarbon degradation: 

During the progression those bacteria are selected those have possibility to degrade the 

hydrocarbon. Bacteria build up the various mechanisms during the progression to degrade the 

hydrocarbon molecules.10 Hydrocarbon has advantage that they have smaller concentration made 

by the plants in environment. There are various pathways known by bacteria to degrade the 
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hydrocarbon, of which the pathway including the oxygen is known for long time for the better 

result. It is occur in two pathways that is aerobic and anaerobic pathways11. Bacteria require 

electrons acceptor for degradation of organic molecules. The degradation of organic pollutants 

complete under the aerobic conditions. Nitrate sulfate or iron is component which is involved in 

the aerobic pathway.11 Further, the anaerobic divided into two classes that are strict and 

facultative anaerobes. Strict anaerobes most of the sulfate reducing bacteria. Strict anaerobes are 

bacteria which can only degrade hydrocarbons in an anaerobic environment. Facultative 

anaerobic have option between degradation pathway with or without oxygen. 
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