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In the recent years attempt to find cost-effective and ecological ways to deal with noxious waste led mankind to focus on the
use of microbes for the degradation of pollutants. These environmental friendly remediation methods employs the microbial
naturally occurring catabolic capabilities to alter, vitiate or accrue a large number of pollutants including poly aromatic
hydrocarbons, polychlorinated biphenyls, radio nuclides ,heavy metals etc. High-through put analyses of environmentally
relevant microbes provides an insight of their major degradative pathways as well as their competence to acclimate to

altering environmental conditions.
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Introduction

An astounding increase in population rate will inexorably cause
an accretion of water, air and soil pollution. According to a recent
estimate 1.3 billion tons of waste is produced annually and a
large proportion of it is being stored in land fill sites or discarded
into the oceans [1]. Numerous intensive and extensive cleaning
technologies have been employed but such procedures are expensive
not that environmental friendly. Therefore bio based approaches
have been adopted for the remediation of a wide range of organic
and metallic pollutants generating less harmful residues [2].
Use of different microorganisms for pollutant degradation is an
emerging and innovative aspect of environmental biotechnology
either using the whole microbial cell as degrading system or its
isolated bio components to abate pollution from the environment
[3]. Microbes have the capability to transmute the assembly of
pollutants through their natural metabolic routes [4]. Microbes
either degrade or chelate contaminants to make them less available
to the environment. Thus making microbial bioremediation as an
effective clean up technology [5]. Microbial remediation is done
either by introducing cultures of specific microbes at contaminated
sites or by means of establishing ideal conditions for microbes in
the affected area to accelerate their growth rate [6]. Numerous
microorganisms such as Acinethobacter, Actinobacter, Bacillins,
Flavobacterium, Mycrobacterium, Mycococcus, Nitrosomonas,
Penicillium, Pseudomonas, Rhizoctomia, Serratio, Trametes etc have
been involved in the degradation of pollutants [7, 8]. However factors
such as contaminant unavailability, level of microbial tolerance to
contaminant toxicity, partial degradation and other a biotic conditions
may complicate the degradation process if not monitored [9]. But
above all microbial bioremediation offers tremendous advantages
such as no harmful intermediates are produced, feasible remediation

of aromatic compounds, economically sustainable, cost effective,
eco-friendly etc [10]. Microbes transform organic contaminants
by utilizing it as a source of carbon and electrons required for
their growth and survival .By catalyzing energy-producing redox
reactions, microbes obtain their energy [11].

Microbial degradation of environmental pollutants

Air pollutants

Major air pollutants includes particulate, ground-level ozone, oxides
of sulfur and nitrogen dioxides, polycyclic aromatic hydrocarbons,
smoke, benzenes, toluene, xylenes, unburnt hydrocarbons and
volatile organic compounds [12,13]. Organisms involved in the
bioremediation of such pollutants includes Rhizobium, Azotobacter,
mycorrhizas Cyanobacteria such as Nostoc, Scytonema, and
Stigonema, Nitrosococcus, Nitrobacter, Nitrosomonas, Phyllosphere
diazotrophic bacteria, Beijerinckia, Beggiatoa, Paracoccus ,
Archaeoglobus, Desulfotomaculum, Methylobacterium extorquens,
Rhodococcus rhodochrous, Alcaligenes xylosoxidans, P. putida ,
Cladophialophora species, Bacillus cereus etc [14-18].

Water pollutants

Major water pollutants includes petroleum based products such as
gasoline, diesel, kerosene, lubricating oils, NP based fertilizers,
chlorinated solvents such as carbon tetrachloride, Freons, benzene,
toluene, xylenes, acetone, methyl ethyl ketone, alcohols such as
ethanol, isopropanol; or oxygenate compounds such as MTBE,
antibiotics, pharmaceutical products, metals such as Hg, Cr,
pesticides/insecticides/herbicides, radionuclides, plastics etc [19-
22]. Organisms involved in the bioremediation of such pollutants
includes Bacillus pumilus, Brevibacterium sp, Pseudomonas
aeruginosa, hydrocarbonoclastic bacteria, Alcanivorax borkumensis,
Micrococcus, Rhodococcus. Chromobacterium, Pseudomonas
pudita, Candida, Saccharomyces, Acinetobacter, Rhodococcus
sp, Xantobacter autophicus, Athrobacter, Pseudomonas stutzeri,
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Pseudomonas mendocina, Psudomonas ovals, Alcaligenesetc [23-
32].

Soil pollutants

Soil pollutants include arsenic, zine, copper, fertilizers, herbicides,
insecticides, lead, mercury, nickel, treatment of toxic wastes. Annual
Reviews in Microbiology 48: 525-557.

References

1. Fritsche W, Hofrichter M (2008) Aerobic degradation by
microorganisms. Biotechnology Set, Second Edition 144-167.

2. Watanabe K, Baker PW (2000) Environmentally relevant
microorganisms. Journal of bioscience and bioengineering,
89: 1-11.

3. Diaz E (Ed.) (2008) Microbial biodegradation: genomics and
molecular biology. Horizon Scientific Press.

4. Harms H, Bosma TNP (1997) Mass transfer limitation of
microbial growth and pollutant degradation. Journal of industrial
microbiology and biotechnology 18: 97-105.

5. DasN, Chandran P (2011) Microbial degradation of petroleum
hydrocarbon contaminants: an overview. Biotechnology
research international.

6. Kumar A, Bisht BS, Joshi VD, Dhewa T (2011) Review on
bioremediation of polluted environment:: A management tool.
International journal of environmental sciences 1: 1079.

7. Walther EG (1972) A rating of the major air pollutants and
their sources by effect. Journal of the Air Pollution Control
Association 22: 352-355.

8. Akimoto H (2003) Global air quality and pollution. Science
302: 1716-1719.

9. Shareefdeen Z (2005) Biotechnology for odor and air pollution
control. Springer Science & Business Media.

10. Shareefdeen Z (2005) Biotechnology for odor and air pollution
control. Springer Science & Business Media.

11. Stoffels M, Amann R, Ludwig W, Hekmat D, Schleifer KH
(1998) Bacterial community dynamics during start-up of a
trickle-bed bioreactor degrading aromatic compounds. Applied
and environmental microbiology 64: 930-939.

12. Sandhu A, Halverson LJ, Beattie GA (2007) Bacterial
degradation of airborne phenol in the phyllosphere.
Environmental Microbiology 9: 383-392.

13. Leson G, Winer AM (1991) Biofiltration: an innovative air
pollution control technology for VOC emissions. Journal of the
Air & Waste Management Association 41: 1045-1054.

14. Chouhan S, Flora SJS (2010) Arsenic and fluoride: two major
ground water pollutants.

15. Viessman W, Hammer MJ, Perez EM, Chadik P (2009) Water
supply and pollution control. New Jersey: Pearson Prentice Hall.

16. Mills WB (1985) Water quality assessment: A screening
procedure for toxic and conventional pollutants in surface and
ground water (Vol. 600). Environmental Research Laboratory,
Office of Research and Development, US Environmental
Protection Agency.

17. Matatov-Meytal YI, Sheintuch M (1998) Catalytic abatement
of water pollutants. Industrial & engineering chemistry research
37:309-326.

18. Grady Jr CL, Daigger GT, Love NG, Filipe CD (2011) Biological
wastewater treatment. CRC press.

19. Neculita CM, Zagury GJ, Bussiére B (2007). Passive treatment
of acid mine drainage in bioreactors using sulfate-reducing
bacteria. Journal of Environmental Quality 36: 1-16.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

WuY, Li T, Yang L (2012) Mechanisms of removing pollutants
from aqueous solutions by microorganisms and their aggregates:
a review. Bioresource Technology 107: 10-18.

Gadd GM, White C (1993) Microbial treatment of metal
pollution—a working biotechnology?. Trends in biotechnology
11: 353-359.

Wuhrmann K (1964) Microbial aspects of water pollution
control. In Advances in applied microbiology 6: 119-151).
Lei Y, Chen W, Mulchandani A (2006) Microbial biosensors.
Analytica chimica acta 568: 200-210.

Menzer RE, Nelson JO (1991) Water and soil pollutants.
Casarett and Doull’s Toxicology, The Basic Science of Poisons,
4th ed. New York: McGraw-Hill.

Zhang C, Wu L, Luo Y, Zhang H, Christie P (2008) Identifying
sources of soil inorganic pollutants on a regional scale using
a multivariate statistical approach: role of pollutant migration
and soil physicochemical properties. Environmental Pollution
151: 470-476.

Edwards CA (1969) Soil pollutants and soil animals. Scientific
American 220: 88-99.

Vinas M, Sabaté J, Espuny MJ, Solanas AM (2005) Bacterial
community dynamics and polycyclic aromatic hydrocarbon
degradation during bioremediation of heavily creosote-
contaminated soil. Applied and environmental microbiology
71:7008-7018.

Rahman KSM, Banat IM, Thahira J, Thayumanavan T,
Lakshmanaperumalsamy P (2002) Bioremediation of gasoline
contaminated soil by a bacterial consortium amended with
poultry litter, coir pith and rhamnolipid biosurfactant.
Bioresource technology 81: 25-32.

Bento FM, Camargo FA, Okeke BC, Frankenberger WT (2005)
Comparative bioremediation of soils contaminated with diesel
oil by natural attenuation, biostimulation and bioaugmentation.
Bioresource technology 96: 1049-1055.

Dojka MA, Hugenholtz P, Haack SK, Pace NR (1998)
Microbial diversity in a hydrocarbon-and chlorinated-solvent-
contaminated aquifer undergoing intrinsic bioremediation.
Applied and Environmental Microbiology 64: 3869-3877.
Gadd GM (2004) Microbial influence on metal mobility and
application for bioremediation. Geoderma, 122: 109-119.
Andreoni V, Cavalca L, Rao MA, Nocerino G, Bernasconi S,
et al. (2004) Bacterial communities and enzyme activities of
PAHs polluted soils. Chemosphere 57: 401-412.

Copyright: ©2018 Nida tabassum khan. 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.

J Pharmaceut Res, 2018

Volume 3 | Issue 2 | 2 of 2



