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Abstract. Water is one of the abundantly available substances inaatur
It is an essential ingredient of animal and plant life. Grduvater is re-
quired for industrial processes. Pollution of land, wated air through
water generated as result of increasing population, uzbéioh and indus-
trialization is a challenge of serious dimensions. Pallf natural water
by industrial waste is objectionable and damaging for maamed reasons.
Primary importance is the possible hazard of public healtthb contam-
ination of stream with disease producing microorganisnine disposal of
textile wastewater without treatment is the most commortara in the
country, which adversely affects the environment, resglin serious en-
vironmental problems. Environmental pollution is causegdpminantly
by the industrial effluent disposal in water bodies. To straed identify
different cellulolytic fungal isolates and determine tregchdation activ-
ity of cellulolytic fungal species. To determine the BOD andZ6f the
tannery effluent by cellulolytic fungi after various inctioa periods. The
bioremediation or treating the tannery effluents usingotericellulolytic
fungi Trichoderma, Pencillium, Aspergillus Sp.
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1 Introduction

Water is one of the abundantly available substances inealius an essential ingredi-
ent of animal and plant life. Ground water is required forsigial processes. Pollution
of land, water and air through water generated as resultoé@sing population, urban-
ization and industrialization is a challenge of seriouseafisions. The tannery waste
water is a mixture of bioorganic matter of bides and a largestsaof organic and in-
organic chemicals waste water from tanneries, usuallyatosithigh levels of salinity,
organic loading, inorganic matter, color matter, dissdleed suspended solids, am-
monia, organic nitrogen and specific pollutants such ash&igp chromium and other
metal salt residues. Industrial wastewater contains a vadety of toxic inorganic and
synthetic organic pollutants, most of which are not readilgceptible to biodegrada-
tion. Packing plant, sewage is rich in nitrogenous dry oigaratter as manure, blood,
flesh, grease and hair/[1]. Sewage of wood pulp is rich in k) lignin and bisul-
phates. Almost all industries (dairy, tannery, cannerstiégries, oil refineries, textile,
coal and coke, synthetic rubber, steel etc.,) produce tveir characteristic sewage.
There are known to be highly toxic to living organisms inéhglwild life [2]. The
ability of fungi, especially, wood rotting fungi to transfo a wide variety of hazardous
chemicals has aroused great interest in using them forrbed&ation. Some species
of fungi like Aspergillus flavus, Aspergillus niger, FusarismTrichoderma reesetc.

In general bacterial cellulases are constitutively preduanly in the presence of cel-
lulose [3]. Filamentous fungi particularkspergillusand Trichodermare well known
efficient producers of cellulases [4]. Several studies wareed out to produce cellu-
lolytic enzymes from bio waste degradation process by maogomrganisms including
fungi such aslrichoderma, Pencillium, Aspergillus $pany environmental problems
such as hepatitis, jaundice, enteric fever, anthrax, ete.geeat threats for the living
beings due to the industrial effluents [5]. Bioremediatioryrmeovide an apt remedy
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for treating the effluent using microbes to control the padhus by reducing the BOD
and COD[2].

2 Materials and methods

Sample collection: The tannery effluents from traditional silk weaving areaevenl-
lected in a sterile container. The sample was then transpootthe laboratory asepti-
cally and stored at 4 ° C before processing.

Isolation and identification of fungal pathogens: The soil sample was subjected to
serial dilution. 0.1ml of the aliquots of 16, 10°° and 10° dilutions were spread
plated on the Rose Bengal agar plates. The predominant iselate then pure cul-
tured individually on Rose Bengal agar medium.

Screening for cellulose activity: On a sterile Czapek Dox medium, 1% CMC (car-
boxy methyl cellulose) was incorporated and the fungalaiss were placed on the
wells which were cut in the individual plates. The platesevénen incubated at 25° C
for two days. After incubation, 0.2% of congo red solutiorsvealded to the plates and
then destained with 0.1M of NaCl solution.The resulting zonere then measured and
tabulated|[3].

Degradation activity of cellulolytic fungi: Different cellulolytic fungal isolates were
inoculated on the sterilized tannery effluent. The initiptical density value before
inoculation, at inoculation and at various time intervatomat 7, 15, 21 days were
recorded spectroscopically at 510 nm.The degradationwagecalculated using the
standard formula.

(A initial - A final)

Percentage of degradatien100 —
9 9 ! % A initial

where,

A initial = initial observant

A final = final observant after inoculation period.

Determination of Biological Oxygen Demand (BOD)

Reagents:

Sodium thiosulphate (0.025N)Dissolve 24.82 g of N&5,03 5H,0 in boiled distilled
water and make up the volume to 1 L.This was 0.1N stock saiuflute it to 4 times
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with boiled distilled water to prepare 0.025N solution (2E€.000 ml) kept in a glass-
stoppered bottle.

Alkaline potassium iodide solution: Dissolve 100 g of KOH and 50 g of potassium
iodide in 200 ml of boiled distilled water.

Manganous sulphate solution:Dissolve 100 g of MnSQ@in 200 ml of boiled distilled
water and filter it.

Starch solution: Dissolve 1 g of starch in 100 ml of warm distilled water.
Concentrated sulphuric acid: One or two drops of concentrated sulphuric acid were
added.

Procedure

The distilled water is filled (300 ml) carefully. Avoid anyrid of bubbling and trapping
of the air bubbles in the bottle after placing the stopperl dfrdye effluent and 1ml of
MnSO4 were pipettedout and 1ml alkaline potassium iodidetisms well below the
surface from the walls. A precipitate formed. The stoppes placed and the content
was shaken well by inverting the bottle repeatedly. Theldetas kept for sometime
for the precipitate to settle down. 1ml of concentrated lsuffr acid was added and
shaken well to dissolve the precipitate. From this 25 ml wpstped out into a conical
flask for titration. The contents were titrated against sodihiosulphate solution using
starch as an indicator. At the end point initial light bludozw changes to colourless.
The BOD is calculated using the standard formula,

MxV xE
1000 mg/l
Volume of the samplé< Mg

Dissolved oxygenr=

where,

M = the molarity of the sodium thiosulphate used in titration.
V = the volume of sodium thiosulphate required.

E = the equivalent weight of oxygen.

The results were then tabulated.

Determination of Chemical Oxygen Demand (COD)
Reagents:
Potassium dichromate (0.25N):3.676 g of potassium dichromate was dissolved in
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100 ml of distilled water.

Sodium thiosulphate: 2g of sodium thiosulphate were dissolved in 100 ml of distill
water and concentrated sulphuric acid.

Potassium iodide solution (10%):10g of potassium iodide were dissolved in 100 ml
of distilled water.

Starch indicator (1%): One or two drops of starch indicator were added.

Procedure

100 ml conical flask was cleaned with tap water and sterilinegiutoclave.10 ml of
dye effluent and 1 ml of 0.25N potassium dichromate was taken100 ml conical
flask and then 15 ml of concentrated sulphuric acid was adz#dIt was allowed for
30 min incubation. After 30 min 20ml distilled water with 2aghrs of starch indicator
were added to the conical flask. Then the conical flask waddiragainst 2% sodium
thiosulphate to give a wine red colour. The COD was calculasauy standard formula,

8xCx (B—A) mg/l

COD=
50

where,C =concentration of titrant (mg/l)

A =volume of titrant used for blank (ml)

B =volume of titrant used for sample (ml)
S=volume of water sample taken (ml)

The results were the recorded and tabulated.

3 Result and discussion

Isolation and identification of cellulolytic fungi: The cellulolytic fungi were iso-
lated. The different fungal isolates obtained by spreatkptaethod were pure cultured
on Rose Bengal agar medium. Based on the macro and microscqm@arapce of
the fungal isolates, they were identified using the manuaodffungi. The follow-
ing fungal species were isolated [2]. The different cellyio fungal isolates include
Aspergillus niger, Pencillium camemberti, Aspergillusnfgatus, Pencillium chryso-
genum, Aspergillus flavus, Penicillium javanicum, Fusariivale, Penicillium expan-
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sum, Trichoderma reesei, Penicillium citrintand Trichoderma koningi

Degradation activity of cellulolytic fungi: The degradation assay is found high of
about 88.2% byApergillus nigerand of about 87% byrichoderma reeseand As-
pergillus fumigatus.

Screening of cellulose activity:The different fungal isolates were screened for their
cellulolytic activity. A clear yellow zone obtained aftarcorporating 2% Congo red
and 0.1M sodium chloride solution on the inoculated platesewmeasured and recorded
individually. (Tablg1)

Table 1: Cellulolytic activity of fungi.

Sl.no. Name of the organism Zone of clearance

1. Aspergillus niger + + + + (Mery maximum growth)
2. Penicillium camemberti + + (Moderate growth)

3. Aspergillus fumigatus  + + + (Maximum growth)

4, Penicillium chrysogenum + + (Moderate growth)

5. Penicillium javanicum  + + (Moderate growth)

Determination of biological oxygen demand (BOD):The Biological Oxygen De-
mand was determined for all the cellulolytic fungal isotairedividually. The effective
reduction of the BOD value was observed in the organisms.¢2b

Table 2: Determination of BOD using cellulolytic Fungal istas.

Name of the organism Initial value Final value Percentage of

of BOD of BOD BOD reduction
Aspergillus niger 1.3 1.6 81.2%
Penicillium camemberti 1.3 1.8 72.2%
Aspergillus fumigatus 1.3 15 82.6 %
Aspergillus flavus 1.3 15 82.6%

Penicillum javanicum 1.3 15 92.85%
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Determination of chemical oxygen demand (COD)The Chemical Oxygen Demand
was determined for all the cellulolytic fungal isolatesiindually. The effective reduc-
tion of the COD value was observed in the organisms. (Tdble 3)

Table 3: Determination of cod using cellulolytic fungal lest@s.

Name of the organism Initial value Final value Percentage of
of COD of COD COD reduction

Aspergillus niger 3.9 6 65%
Penicillium camemberti 3.9 54 72.2%
Aspergillus fumigatus 3.9 9 43.33%
Aspergillus flavus 3.9 5.5 70.9%
Penicillum javanicum 3.9 5.8 67.24%

The present investigations are aimed at the bioremediatiche tannery efflu-
ent using the cellulolytic fungal isolates [2]. The diffatecellulolytic fungal isolates
include Aspergillus niger, Pencillium camemberti, Aspergillusnfgatus, Pencillium
chrysogenum, Aspergillus flavus, Penicillium javanicumsdtium nivale, Penicillium
expansum, Trichoderma reesei, Penicillium citriramdTrichoderma koningiHere are
a number of cost/efficiency advantages to bioremediatidni¢ghwcan be employed in
areas that are inaccessible without excavation. For exagrmptirocarbon spills (specif-
ically, petrol spills) or certain chlorinated solvents ne@yntaminate groundwater, and
introducing the appropriate electron acceptor or electimmor amendment, as appro-
priate, may significantly reduce contaminant concentnatiafter a lag time allowing
for acclimation. This is typically much less expensive tledcavation followed by
disposal elsewhere, incineration or otlexr situtreatment strategies, and reduces or
eliminates the need for "pump and treat”, a common practicg@s where hydrocar-
bons have contaminated clean groundwater.
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