IJBPAS, April, Special Issue, 2021, 10(4): 375-380
ISSN: 22774998

I
. (f\, J Infernational Journal of Biology. Pharmaey
,Iﬁ_; F and Allied Seiences (IJBPAS)
‘ 3 ‘A Bridgs Betwean Laboraiory aud Readsr’
é A
- i WWW iibpas.com

BIOREMEDIATION: MODES, TECHNIQUES AND APPLICATIONS

RAJENDRA SV ', ANDHARE P>, MARCHAWALA F’, BHATTACHARYA I’ AND
UPADHYAY D*
1: Student, M. Sc. Microbiology, Parul Institute of Applied Sciences, Parul University, Post
Limda, Waghodia, Gujarat, 391760
2: Assistant Professor, Parul Institute of Applied Sciences, Parul University, Post Limda,
Waghodia, Gujarat, 391760

*Corresponding Author: Dr. Dhwani Upadhyay; E Mail:dhwani.updhyay82123@paruluniversity.ac.in;

Tel: +919558021474
Received 22" Jan. 2021; Revised 24™ Feb. 2021; Accepted 25" March 2021; Available online 1** April 2021

https://doi.org/10.31032/1IJBPAS/2021/10.4.1042
ABSTRACT

Bioremediation is a method of cleansing up contaminated environments through exploiting
the various metabolic capabilities of microorganisms to transform contaminants to harmless
products through mineralization, generation of carbon (IV) oxide and water, or through
conversion into microbial biomass. A factor to emphasize right here is that bioremediation
and biodegradation ought to not be confused with every other. Bioremediation as a way can
also additionally consist of biodegradation as simplest one of the mechanisms involved or
carried out in the method of bioremediation. Only a number of contaminants are
biodegradable, and just a few of microorganisms can degrade a fragment of contaminants.
Therefore, it might be of really well worth to have a look at the biodegrading ability of
microorganisms. In this review, various modes and applications of bioremediation is
discussed.
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INTRODUCTION

Water pollution because of dyeing industry discharged into the water bodies. The dye

is that the matter of great concern since effluent is highly poisonous because it
huge quantity of colored -effluent is contains bound chemicals similar to dyes
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that might be toxic, carcinogenic or agent
to living organisms [1]. Major contribution
to color within the effluent is of azo dyes
that are in sublimate type is rarely directly
agent or carcinogenic, aside from some azo
dyes with free amino teams.However,
reduction of azo dyes, i.e. cleavage of the
dye’s azo linkage(s), ends up in formation
of aromatic amines and several other
aromatic amines are well-known mutagens
and carcinogens. Also, it's tough to degrade
the mixtures of the waste from textile trade
treatment

by conventional processes.

Hence, economical and eco-friendly
approaches are needed to right dye-
contaminated waste from numerous

industries. Among the various
bioremediation technologies, decolorization
victimization microbic cells have been
widely used [2]. The anaerobic reduction of
group linkages converts the azo dyes to
typically colorless however potentially
harmful aromatic amines. The created
aromatic amines should be converted to
non-harmful merchandise that is feasible
solely below aerobic conditions [3].
Although throughout the last years, many
microorganism strains are delineated that
aerobically decolor group dyes by
subtractive mechanisms, it's evident that
bacteria are seldom ready to decolor group
compounds within the presence of oxygen,
as a result only a few reports exist on the

aerobic decolorization of group dyes.

Therefore, present study targeted to analyze
the feasibleness of aerobic treatment of two
textile group dyes by freshly isolated
Bacillus sp. (eubacteria sp.) isolated from
dye contaminated water of the native
Textile business (India) [4].

MODES OF BIOREMEDIATION:

The term bioremediation covers a wide
variety of processes that use natural
resources to control pollution problems
caused by waste water of Textile Industry
[5]. Textile waste water comes from the
dyeing and finishing process. They may
consist of aromatic ring systems substituted
by electron-withdrawing groups like azo,
nitro, or halogens (Knackmus 1996) [6]. To
decrease toxicity levels induced by dye
degrading bacteria, several remediation
techniques have been used: “microbial
degradation” using microorganisms such as
bacteria and fungi; “phytoremediation” by
plants which involves several biological
mechanisms; and “enzyme remediation”
using specific enzymes to degrade
pollutants [7].

Types of Bioremediation:

On the basis of place where wastes are
removed, there are principally two ways of
bioremediation:

In Situ Bioremediation

Most often, in situ bioremediation is carried
out to get rid of the pollution in
contaminated soils and groundwater. It is a

advanced approach for the cleansing of
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contaminated environments as it saves
transportation expenses and makes use of
harmless microorganisms to get rid of the
chemical contaminations. These micro-
organisms are higher to be of positive
chemotactic affinity towards contaminants.
The feature will increase the chance of the
bioremediation in shut points wherever
bioremediate have not distributed. Also, the
method is most well-liked because it causes
the smallest amount disruption of the
contaminated area. This might be of a lot of
relevancy either wherever the smallest
amount investment and pollution are
favored (for examplein factories) or in
areas contaminated with  dangerous
contaminants (for example in areas
contaminated with chemical or hot
materials). Another benefit of in situ
bioremediation is the feasibility of
synchronous remedy of soil and
groundwater. However, in situ
bioremediation posses some disadvantages:
the technique is extra time-consuming in
comparison to different remedial methods,
and it results in a modified seasonal variant
within the microbial activity due to the
direct publicity to the versions in
uncontrollable environmental factors, and
using components may also result in extra
problems. The yield of bioremediation is
decided via way of means of the type of
waste materials, particularly if wastes could

provide the desired nutrients and energy,

then microorganisms might have the ability
to bioremediate. However, within the
absence of favorable wastes, the lack of
can be

bioactivity compensated via

stimulation of local microorganisms.
Another desire of much less choice is to use
genetically engineered microorganisms [8].
Two kinds of in situ bioremediation are
outstanding primarily based totally at the
starting place of the microorganisms
implemented as bioremediants:

Intrinsic bioremediation

This kind of in situ bioremediation is
carried out without direct microbial
modification and thru intermediation in
ecological situations of the contaminated
location and the fortification of the natural
populations and the metabolic activities of
indigenous or naturally existing micro
fauna via way of means of enhancing
dietary and air flow situations [9].
Engineered in situ bioremediation

This kind of bioremediation is performed
thru the creation of certain microorganisms
to a infection site. As the situations of
contamination sites are most usually
unfavorable for the established order and
bioactivity of the exogenously amended
microorganisms, consequently right here
like intrinsic bioremediation, the
environment is changed in a manner in
order that advanced physico-chemical
situations are provided. Oxygen, electron

acceptors, and nutrients (as an example
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nitrogen and phosphorus) are required to
decorate microbial growth [9].

Ex Situ Bioremediation

The process of bioremediation here takes
place somewhere out from contamination
site, and so needs transportation of
contaminated soil or pumping of
groundwater to  the  location  of
bioremediation. This method has a lot of
disadvantages than advantages. Depending
on the state of the material within the step
of bioremediation, ex situ bioremediation is
classed as:

Solid part system (including land treatment
and soil piles)—the system is used in order
to bioremediate organic wastes and
problematic domestic and industrial wastes,
waste matter sludge, and municipal solid
wastes. Solid-phase soil bioremediation
includes 3 processes together with land-
farming, soil biopiling, and composting.
Slurry phase systems (including solid—
liquid suspensions in bioreactors) Slurry
phase bioremediation is a relatively more
rapid process compared to the other
treatment processes.

Contaminated soil is mixed with water and
different additives in a very massive tank
known as a bioreactor and mixed to bring
the indigenous microorganisms in shut
contact with soil contaminants. Nutrients
and oxygen are amended, and therefore the

conditions within the bioreactor are thus

adjusted that an best environment for

microbial bioremediation is provided. Once
completion of the process, the water is
removed, and therefore the solid wastes are
disposed off or processed additional to
cleanse remaining pollutants [10].
Bioremediation Techniques
There  are several  bioremediation
techniques; some of them have been listed
as follows [11]:

¢ Bioaugmentation

e Biofilters

e Bioreactors

¢ Biostimulation

e Bioventing

e Composting

e Land farming/ Land Treatment/

Prepared Bed Bioreactors

e Biopiling
APPLICATION OF BIOREMEDIATION
Bioremediation techniques are used to
degrade extremely toxic meats chemicals
effluents and pollutants from the
environment
Heavy metals from tanneries if not
degraded by algae manufacture toxic
oxides these oxides produce respiratory
organ cancer, respiratory illness paralysis,
brain injury memory loss If these serious
metals are accumulated in to water they
cause the death of fishes and marine
animals, algal blooms are made once

sunlight is blocked by these algal blooms

therefore killing the plants within the water
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This makes the water unusable and unfit for
drinking because the algal blooms provide
color and unhealthy odour to the water
[12].

Oil spills in water create the water unfit and
cause the death of organisms, these oil
spills are often clean exploitation
microorganisms by bioremediation. a large
range of marine lives is lost because of
these oil spills thence inflicting disturbance
in food chains and within the ecology too.
Bioremediation protects us from using
chemical compounds and synthetic
mechanisms which are for use for the
cleansing methods it has no facet outcomes
pollutants loose environment is the end
result of bioremediation

Methods like incineration requires loads of
energy in which as bioremediation is
energy impartial system consequently
saving huge quantity of energy in addition
to refraining us from global warming,
which reasons melting of glaciers and
consequently floods.

Microorganisms are specifically genetically
changed for bioremediation e g. micro
organism like deinococcus radiodurans, it
is useful in absorption of mercury and
fragrant  hydrocarbons like  toluene
fertilizers, agrochemicals are given to them

to boom their manufacturing They are very

useful for those Purposes [13, 14].
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