
Biodegradation in Petroleum Reservoirs
Tom Robbie��

1*

1 Department of Civil Engineering, Gazi University, Ankara, Turkey
*Corresponding author: Dr. Tom Robbie, Department of Civil Engineering, Gazi University, Ankara, Turkey, E-mail: rtom@gmail.com

Received date: July 07, 2021; Accepted date: July 21, 2021; Published date: July 30, 2021

Copyright: © 2021 Robbie T. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original author and source are credited.

Editorial Note

The understanding of the phylogenetic diversity, metabolic

capabilities, ecological roles, and community dynamics taking place in
oil reservoir microbial communities is far from complete. The interest
in studying microbial diversity and metabolism in petroleum
reservoirs lies mainly but not only on providing a better
comprehension of biodegradation of crude oils, since it represents a
worldwide problem for petroleum industry. Generally, biodegradation
of oil affects physical and chemical properties of the petroleum,
resulting in a decrease of its hydrocarbon content and an increase in
oil density, sulphur content, acidity and viscosity, leading to a negative
economic consequences for oil production and refining operations.
Another important point for studying biodegradation lies on its
important role in the global carbon cycle and the direct impact on
bioremediation of polluted ecosystems. Furthermore, many of the
enzymes involved in the degradation pathways are considered key
catalysts in industrial biotechnology.

Despite these motivations and long recognition of petroleum as a
the most important “primary energy” source , at present,
microorganisms and factors involved in biodegradation of crude oil
hydrocarbons in petroleum reservoirs are still not fully understood.
The inaccessibility and complex microbiological sampling of
petroleum reservoirs as well as the inherent limitations of the
traditional culturing methods conventionally employed can explain
this fact. Culture based techniques have traditionally been the primary
tools utilised for studying the microbiology of terrestrial and
subsurface environments, which allowed the recovery and
documentation of a large collection of bacteria capable of hydrocarbon
utilization. Studies of numerous aerobic and anaerobic bacterial
isolates have revealed mechanisms, which allow them to degrade

specific classes of the highly diverse range of hydrocarbon
compounds.

Therefore, all we know about the degradation of petroleum
compounds has come from studying isolated microorganisms. Here,
we provide an overview of what is currently known about the
mechanism of aerobic and anaerobic degradation of hydrocarbons, as
a result from biochemical and genomic approaches, we give a
perspective of the petroleum microbial diversity unravelled so far, and
finally we discuss the common oil reservoir characteristics that can be
used to predict the most probable mechanism of degradation into deep
petroleum reservoirs.

It is well known that microbial diversity in environment is several
orders of magnitude higher than the one assumed based on previous
cultivation methods. A particularly large number of novel techniques
have been developed, which now allow the determination of
the microbial diversity and activity on a particular site, screening for a
particular gene or activity of interest, gene quantification, and DNA
and mRNA sequencing and analysis from total communities. This
chapter will address how the implementation of such culture-
independent molecular methods allow the access to the microbial
diversity and metabolic potential of microorganisms and bring novel
information about microbial diversity and new pathways involved in
biodegradation processes taking place in petroleum reservoirs. This
information will certainly contribute to a broader perspective of the
biodegradation processes and corroborate with previous findings that
degradation of pollutants in many cases is carried out by microbial
consortia rather than a single species, where key species and catabolic
genes are often not identical to those that have been isolated and
described in the laboratory.
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The comprehension of the phylogenetic variety, metabolic 

capacities, natural jobs, and local area elements occurring in oil 

repository microbial networks is a long way from complete. The 

interest in contemplating microbial variety and digestion in 

petrol supplies lies primarily however not just on giving a 

superior understanding of biodegradation of unrefined oils, since 

it addresses an overall issue for oil industry. For the most part, 

biodegradation of oil influences physical and substance 

properties of the petrol, bringing about a lessening of its 

hydrocarbon content and an increment in oil thickness, sulfur 

content, acridity and consistency, prompting a negative financial 

ramifications for oil creation and refining tasks. Another 

significant point for contemplating biodegradation lies on its 

significant job in the worldwide carbon cycle and the immediate 

effect on bioremediation of dirtied biological systems. Besides, a 

large number of the proteins associated with the corruption 

pathways are viewed as key impetuses in mechanical 

biotechnology. Notwithstanding these inspirations and long 

acknowledgment of oil as a the main "essential energy" source , 

as of now, microorganisms and elements engaged with 

biodegradation of raw petroleum hydrocarbons in oil supplies are 

as yet not completely comprehended. The detachment and 

complex microbiological inspecting of petrol repositories just as 

the inborn restrictions of the customary refined techniques 

ordinarily utilized can clarify this reality. Culture based 

strategies have customarily been the essential instruments used 

for considering the microbiology of earthly and subsurface 

conditions, which permitted the recuperation and documentation 

of an enormous assortment of microscopic organisms fit for 

hydrocarbon use. Investigations of various high-impact and 

anaerobic bacterial detaches have uncovered components, which 

permit them to debase explicit classes of the profoundly different 

scope of hydrocarbon compounds. Subsequently, all we think 

about the corruption of oil compounds has come from 

considering secluded microorganisms. Here, we give an outline 

of what is presently thought about the component of vigorous 

and anaerobic corruption of hydrocarbons, thus from 

biochemical and genomic approaches, we give a point of view of 

the oil microbial variety disentangled up until now, lastly we 

examine the normal oil repository attributes that can be utilized 

to anticipate the most likely system of debasement into profound 

petrol repositories. It is notable that microbial variety in climate 

is a few significant degrees higher than the one accepted 

dependent on past development techniques. An especially huge 

number of novel methods have been created, which currently 

permit the assurance of the microbial variety and movement on a 

specific site, evaluating for a specific quality or action of interest, 

quality measurement, and DNA and mRNA sequencing and 

examination from absolute networks. This section will address 

how the execution of such cultureindependent sub-atomic 

strategies permit the admittance to the microbial variety and 

metabolic capability of microorganisms and achieve novel data 

microbial variety and new pathways associated with 

biodegradation measures occurring in oil repositories. This data 

will surely add to a more extensive point of view of the 

biodegradation measures and authenticate with past discoveries 

that debasement of contaminations by and large is done by 

microbial consortia instead of a solitary animal types, where key 

species and catabolic qualities are regularly not indistinguishable 

from those that have been detached and portrayed in the lab. 
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