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ABSTRACT KEYWORDS
Industrial Effluents are mainly composed of suspended solids, high levels Agro based mixed culture;
of organic pollutants, fats, oil and grease and are often being classified as Bioremediation;
‘high strength’. High strength effluents cannot be discharged into natural Industrial effluent.

water bodies as they deplete the dissolved oxygen of the natural water
body and thus render a potential threat to aquatic flora and fauna. Hence
these industria effluents must be treated before discharging, by effective
methods. The conventional methods require the use of chemicals and are
of high cost. Thusthere isaneed to develop new intensive biotechnol ogi-
cal methods for the treatment of wastewater. A laboratory-scaled experi-
ment was conducted to test the bioremediation potential of agro based
mixed culture (ABMC) for industrial effluents. Different variables like
temperature and concentration of ABMC (%v/v) were tested for 13 days
of treatment. The resultswere compared with the wastewater sample with-
out adding ABMC as control. The water quality parameters analyzed
were pH, Biological Oxygen Demand (BOD) and Chemical Oxygen De-
mand (COD). All parameters showed significant difference, improving
the water quality, compared to the untreated sample. The study revealed
that theABM C could remove 75.46% BOD and 76% COD. The pH turned
acidic due to the formation of acids as a result of decomposition of or-
ganic matter. This study indicated that ABM C has bioremediation poten-
tial of improving the water quality of industrial effluents. The biological
treatment using ABM C is effective and the agricultural waste being cheap
and easily available makes this method economical in practice.

© 2011 Trade SciencelInc. - INDIA

TheAgricultureAct 1947 defines“agriculture” as  land for woodlandswherethat useisancillary to the
including:-"horticulture, fruit growing, seed growing, farming of theland for other agricultura purposes, and
dairy farming and livestock breeding and keeping, the  “agriculture’ shal be constructed accordingly.”
use of land asgrazing land, meadow land, osier land, To“bioremediate’” meansto uselivingthingstosolve
market gardens and nursery grounds, and theuse of  the problem such as polluted soil or water. The micro-
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organisms can degrade the pollutants present in the
water or soil, and convert them into water and harm-
lessgases such ascarbon dioxide.

Bioremediationisdefined asuseof biologica pro-
cessesto degrade, breakdown, transform, and/or es-
sentialy remove contaminantsor impai rmentsof qua-
ity from soil and water.

Bioremediationisavery safe process becauseit
relieson microorganismswhich naturally occur inthe
environment. Thesemicroorganismsarehel pful and pose
no threat to the peopl e at siteor inthe community.

No dangerousor harmful chemicasareusedinthe
processof bioremediation.

Inorder for themicrobesto do their work, theright
temperature, nutrition and amount of oxygen must be
present.

Bioremediation technol ogy expl oitsvarious natu-
rally occurring mitigation processes. naturd attenuation,
biostimulation, and bicaugmentation.

Bioremediation which occurswithout humaninter-
vention other than monitoringisoften called naturd at-
tenuation. Thisnaturd atenuation reliesonnatura con-
ditionsand behavior of soil microorganismsthat arein-
digenousto soil.

Biostimulation also utilizesindigenousmicrobia
populations to remediate contaminated soils.
Biostimulation consists of adding nutrientsand other
substancesto soil to catalyze natural attenuation pro-
CesSEs.

Bioaugmentationinvol vesintroduction of exogenic
microorganisms(sourced from outs dethe soil environ-
ment) capabl e of detoxifying aparticular contaminant,
sometimes employing genetically altered microorgan-
igms

All soil microorganismsrequire moisturefor cell
growth and function. Availability of water affectsdiffu-
sion of water and soluble nutrientsinto and out of mi-
croorganism cells. However, excessmoisture, such as
insaturated soil, isundesirable becauseit reducesthe
amount of available oxygen for aerobic respiration.
Anaerobic respiration, which produceslessenergy for
microorganisms (than aerobic respiration) and slows
therate of biodegradation, becomesthe predominant
process.

Threeprimary ingredientsfor bioremediaionare:

e Presenceof acontaminant,
e Anéectron acceptor, and

e Presence of microorganismsthat are capable of
degrading the specific contaminant.

Generally, a contaminant is more easily and
quickly degraded if it isanaturally occurring com-
pound inthe environment, or chemically similartoa
naturally occurring compound, because microorgan-
isms capabl e of itsbiodegradation aremorelikely to
have evolved (State of Mississippi, Department of
Environmental Quality, 1998). Petroleum hydrocar-
bonsarenaturaly occurring chemicals; therefore, mi-
croorganismswhich are capabl e of attenuating or de-
grading hydrocarbons exist in the environment. De-
velopment of bi odegradati on technol ogies of synthetic
chemicals such DDT isdependent on outcomes of
research that searchesfor natural or genetically im-
proved strains of microorganismsto degrade such
contaminantsinto lesstoxic forms.

Microorganisms have limitsof tolerancefor par-
ticular environmenta conditions, aswell asoptima con-
ditionsfor pinnacle performance. Factorsthat affect
successand rate of microbia biodegradation are nutri-
ent availability, moisture content, pH, and temperature
of the soil matrix. Inorganic nutrientsincluding, but not
limited to, nitrogen, and phosphorus are necessary for
microbid activity and cdll growth.

Temperature influencesrate of biodegradation by
controlling rate of enzymatic reactionswithin microor-
ganisms. Generally, “speed of enzymatic reactionsin
the cell approximately doublesfor each 10°Crisein
temperature”. Thereisan upper limit to thetempera-
ture that microorganismscan withstand. Most bacteria
foundin soil, including many bacteriathat degrade pe-
troleum hydrocarbons, are mesophileswhich havean
optimum temperature ranging from 25°C to 45° C.
Thermophilic bacteria(thosewhich surviveand thrive
a rdaively hightemperatures) whicharenormaly found
inhot springsand compost hegpsexist indigenoudyin
cool soil environmentsand can beactivated to degrade
hydrocarbons with an increase in temperature to 60
degree C. Thisfinding “suggested anintring c potentia
for natural attenuation in cool soilsthrough thermally
enhanced bioremediation techniques™.

Bioremediation can be done either In situ or Ex
situ

Insitu bioremediation causesminimal disturbance
to theenvironment at the contamination site. In addi-
tion, itincurslesscost than conventiond soil remediation
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or removal and replacement treatments becausethere
isnotransport of contaminated materialsfor off-site
treatment. However, in situ bioremediation has some
limitations
1. Itisnotsuitablefor dl soils,
2. Completedegradationisdifficult toachieve, and
3. Natural conditions(i.e. temperature) are hard to
control for optimal biodegradation.
Ex gitu bioremediation, inwhich contaminated soil
isexcavated and treaeted €l sawhere, isan aternative.
Ex situ bioremediation approachesinclude use of
bioreactors, landfarming, and biopiles. Intheuseof a
bioreactor, contaminated soil ismixed withwater and
nutrients and the mixtureis agitated by amechanical
bioreactor to stimulateaction of microorganisms. This
method i sbetter-suited to clay soil sthan other methods
andisgenerally aquick process®.
Thetimetaken for the bioremediation processde-
pendson severd factors:
e Typesand amount of pollutant present.
e Sizeor areaor quantity of polluted zone or water.
e Typeof soil or water and conditions present.
Theconditionsvary from siteto site.

Advantages

e Theneedfortraned personnd at local leve alows
for potentid development of small tomediumscae
enterprises, whichcouldaidinjob creationin es-
pecially rural areas. The technology required to
multiply micro-organismsmay beidedlly suited for
small business development. In addition the tech-
nology developed will remain in the country and
continent.

e Thetechnology hasahigh potentia for technology
transfer

e Non-disturbanceof thesoil will insuresoil integrity
and fertility remainsintact.

e Theimplementation of abioremediation systemwill
requirelabour, which can be provided throughtrain-
ingof locals.

e Theimplementation of the systemislikely to be
more cost effectivethanincineration, especialy
where soil contamination isaddressed.

Disadvantages

e The main disadvantage of implementation of
bioremediation systems asadestruction technol-
ogy liesinthelonger timerequired for clean-up.

—=> RegUlOr Peper

The sitesto be addressed are likely to contain a
mixtureof contaminants. A Snglemicro-organisms
systemisnot likely to degrade all the pollutants
components. It will likely benecessary toisolate
and culturestocksof micro-organismsfor somepol-
lutants. Thereisthuslikely to be some devel op-
ment phaserequired prior to implementation.

e Theimplementation of suchaproject will require
training of loca personnel to enablethem to apply
al required aspectsof thetechnol ogy.

e Bioremediation requiresalonger term monitoring
actionto beimplemented through which the pollu-
tion statusmust be determined

e Somecompounds may not be proneto microbia
degradation and may require an additiona chemi-
cal degradation step or bic-augmentation step.
Studies have shown that the utilization of microbi-

otic consortiums offers consi derabl e advantages over

theuseof pure culturesinthedegradation of pollutants.

It could beattributed to the synergistic interactions
among membersof the association.

Alexander (1999) mentioned that itispossiblethat
one speciesremovesthetoxic metabalites, that other-
wisemay hinder microbid activitiesof thespeciespre-
cedingit. Itisaso possiblethat the second speciesare
able to degrade compounds that thefirst are able to
only partidly.

Rambel e oarisoaet al. (1984) supported thetheory
that each member inamicrobia community hasasig-
nificant role and may need to depend on the presence
of other speciesor strainsto beableto survive.

Forgacset al. (2004) found out that theindividual
strains of mixed cultures may attack the molecul e of
pollutantsat different positionsor may usedecomposi-
tion products produced by another strain for further
decomposition.

Microorganismsneed nutrientsfor their growth. Ac-
cording to Carandang (2006), in creating bionutrients,
themateria sarefermented by adding molasses, mak-
ing nutrient moreavailableand easily broken aswell as
improving the popul ation of microorganisms.

Mogt organismsthat contaminateare harmlesswhen
ingested by humansbut play asignificant rolein spoil-
age of the product. According to Brody (1979), mi-
croorganismsarenaturd and norma florainor onfruits,
and serve asreservoir to contaminate fruit products
when they processed.
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Concludingremarks

20%ABMC showed best resultswith all thethree
industrial effluents. In case of Sugar and Dairy indus-
tria effluents, 60% and 100% ABM C concentrations
a so showed good reductionin COD va ues, but in case
of textile no much reduction was seen with thesetwo
concentrations. Thusit can be said that 206 ABMC
concentrationisoptimum for thismethod.

Duetothe presence of largeamount of biodegrad-
able organic matter, the Sugar and Dairy effluents
showed better reduction in COD values than that of
Textileeffluent.

Thusit can be concluded that thismethod can be
used for variousindustria effluents, and show best re-
sultswith the effluents having biodegradabl e organic
meatter.
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