October 2010

Trade Science Ine.

ISSN : 0974 - 7451 Volume 5 Issue 5

Snviconmental Science

A Tndéian Journal

—= Qurrent Research Peapers

ESAIJ, 5(5), 2010 [295-302]

Degradation of textile dyes using microbial isolates

G.Srinivasan?, T.Ramya Devil?

11-1/438, Ras Nagar, M ohan Nagar (P.O.), Salem-636 030, Tamil Nadu, (INDIA)
2Department of Environmental Sciences, Bhar athiar Univer sity, Coimbator e-46, Tamil Nadu, (INDIA)
*Department of Microbiology, Vivekananda College of Artsand Science,
Elayampalayam, Tiruchengode, Tamil Nadu, (INDIA)

E-mail : gsrinivasaninssp@yahoo.com; micr opooj a@yahoo.com
Received: 9" August, 2010 ; Accepted: 19" August, 2010

ABSTRACT

Microbial isolates including bacteria and fungi were chosen for degrada-
tion of textile dyesin soil samples collected from various spots. Based on
the degradation of the diazo dye Congo Red, the isolates were chosen for
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degradation of four other commercial dyes. They were identified as As-
pergillus spp. and Penicillium sp. The percentage of decolorization of the
dyes by fungal cultures in Nitrogen limited media under still and shake
conditions were studied. Aspergillus splwas able to degrade all the four
dyes, while only three dyes were degraded by Aspergillus sp2, Penicillium
sp. The present study revealed that utilization of fungi for degradationisan

easy and effective process.

INTRODUCTION

Synthetic dyesareextensively used for textiledye-
ing, paper printing, and color photography and as ad-
ditivesin petroleum products. Approximately 10000
different dyesand pigmentsare used industrialy and
over 7x10°tons of these dyes are produced annually
worldwide. Dyesarerd eased into theenvironment from
two magor sources, thetextileand dyestuff industries. It
isestimated that 10-15 percent of the dyesarelost /
rel eased as effluent during the dyeing process.

Themgor classesof synthetic dyesused for textile
dyeing and other industria applicationsincudeazo, an-
thraquinone and trizryl methane dyes*?. Azodyesare
typical reca citrant pollutantsof ‘carcinogenicity, mu-
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tagenicity, teratogenicity’.

Incompletetreatment of azo dyes generatesamines
that can betransformed into highly reectivedectrophiles
which canfor instanceform cova ent adductswith DNA
thusposing asignificant hedth risk™. Detoxification of
herbicidesby Glutathion S- transferase (GST) hasbeen
demonstrated to be amajor factor in herbicidetoler-
ancel®,

A necessary criterionisthat for theuse of thedyes, is
that they must behighly stableduringwashing. They must
dsoberesstant tomicrobid attack. Thereforethey aren’t
readily degradable and shouldn’t typically be removed
fromwater by conventiona methodsor wastewater treai-
ment systems. Most dyesaren’t specifically toxic, yet
they’re considered to be potential pollutant.
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M echanism of color removal

Biodegradation process may be anaerobic, aero-
bic or involveacombination of thetwo. When consid-
ering thereaction between bacterial cellsand azo dyes,
it must benoted that there’re significant differences be-
tween the physiology of microorganismsgrown under
aerobic and anaerobic conditions. In contrast, bacte-
rial reduction under anaerobic conditionsisrelatively
unspecific with regard to the azo compoundsinvolved
andistherefore, of moreusefor theremova of colorin
azo dyewastewater. All azo dyescontain at least one,
but more usualy two aromatic residues attached to the
azo group. They exist inthe more stable Transrather
thanthe cisform. Boththe N, atoms are Sp> hybrid-
ized so that the Carbon-Nitrogen anglesare 120°1,

Color removal using microbial biocatalyststore-
ducethedyesthat are present in effluents, offers po-
tential advantages over physico-chemical processes.
Such systems arethefocus of recent research. In par-
ticular, theability of wholebacterid cellsto metabolize
azo dyeshashbeen extensvey investigated. Under aero-
bic conditions, azo dyesare not readily metabolized™.
In an experiment, it wasfound that mutant strain of E
coli was ableto decolorize azo dye C | Reactivered
228, Biodegradation of monoazo- sulfonic dyeAcid
Orange 7 by Pseudomonas sp OX 1 was achieved
both in gas sparged flasksand internal airlift reactors
wherein, cell growth took placein aerobic phaseand
dye conversion in anaerobic phase according to a
Michadlis-Menten typekineticd?.

However, under anaerobic conditions, many bac-
teriareducethehighly dectrophilic azo bondinthedye
molecule, reportedly by the activity of low-specificity
cytoplasmic azoreductases, to produce colorlessaro-
matic amines. These amines are resistant to further
anaerobic mineralization and can betoxic or mutagenic
to animals. Fortunately, once the xenobiotic azo com-
ponent of the dye molecul e has been removed, there-
sultant amino compoundsare good substratesfor aero-
bic biodegradation. Another experiment suggeststhat if
asequentid anaerobic- aerobic systemisemployed for
wastewater treatment, theamines can be mineralized
under aerobic conditionsby ahydroxylation pathway
involving aring opening mechanismi%. In an experi-
ment, aerobic degradation of Galactomyces geotri-
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chumMTCC 1360 wasmuch faster (10 min) thanthose

reported for Citrobacter sp., Enterobacter

agglomerang*y. Rhodopseudomonaspalustris could
decolorize azo dye Acid red B and Rhodobacter

sphaeroideswas ableto decol orize M ethyl orange 223,

It wasreported the effect of Trametes hirsutalaccase

extract sysemonthechemica compositionand strength

properties of thefibrousfraction of an unbleached re-
cycled softwood craft pulp™*. However not muchis
known about recycling of unbleached pulp anditsmodi-
fication by trestment sequencesinvolving enzymeprepa:

rations such as one with laccases from G

subrgentea.l*,

Thesmplest mechanism of color remova by whole
bacterial cellsisthat of theadsorption of thedyeonto
the biomass. In an experiment, it was suggested that
sorptionisone of themost promising strategieseither
using activated carbons or other non- conventional
adsorbentslikeclaysor someindustrial and agricultura
wastes 9. Bioassoci ati on between the dye and the bac-
teria cellstendsto bethefirst step inthe biological
reduction of azo dyes, which isadestructivetreatment
technol ogy. Biodegradation processes may be anaero-
bic, aerobic or invol ve acombination of thetwo.

Two possible bottlenecks in anaerobic
bioreduction*” process of azo dyes are:

1 Highsdinity causesplasmolysisand/ or lossof cdl
activity andlow BOD remova performanceof some
traditional aerobic and anaerobic-biological treat-
ments.

2 Anaerobic bioreductionismoretime-consuming

Adaptation of amicrobid community towardstoxic
or reca citrant compoundsisvery useful toimprovethe
rate of decol orization process*®. Acclimatized bacte-
rid consortium was capabl e of decolorization, biotrans-
formation and detoxification of thetoxic benzidine-based
dyes.

When considering the reaction between bacteria
cellsand azo dyes, it must be noted that therearesig-
nificant differences between the phys ology of microor-
ganismsgrown under aerobic and anaerobic conditions.
In contrast, bacterial reduction under anaerobic condi-
tionsisrdatively unspecificwith regard to theazo com-
poundsinvolved andistherefore, of moreusefor the
removal of color inazo dyewastewater.

InasurveyinArgentina(in asubtropica areq), for
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isolating lignin degraders, a highly active fungus,

Grammothel e subargentea (peg) Rgeh strain LPSC

43629 showed highest laccase activity among several

fungi?. Laccaseiscurrently investigated for litter min-

erdization, dyedetoxification and decol ori zation?.

Lignindegrading ability of G subargentea LPSC
436 strain was studied®. It can decolorize different
chromophoretypesaswell asit canimprovethestrength
propertiesof arecycled high-kappa-number pul p after
treating it with the organism’s laccase extract/ HBT
system, suggesting that it can be used in pulp industry
and bioremediation.

In an experiment, origina seed sludgewastaken
from amunicipal wastewater treatment plant to decol -
orizeC.I.AcidRed 42, C.I.AcidRed 73, C.I. Direct
Red 80 and C.I. Disperse Blue 56124, In an experi-
ment, bacterial isolate Pseudomonas aeroginosa
NBAR 12 wascapableof decolorizing 12 different dyes
with varying decol orization efficiency. Among diazore-
active 172 wasfound to be decol orized when glucose
and yeast extract wassupplied in the medium. Wide
range of azo dyesisdecol orized under anaerobic con-
ditionswhilethey’re mostly persistant under aerobic
conditions. Previousstudiesshow that bacteria azo dye
biodegradation proceedsin 2 stages:

1 Azodyesarecleaved under anaerobic conditions,
yieding colorless and hazardous aromatic amines
that require aerobic conditionsfor their biodegra-
dation.

2 Aromaticaminesaremineraized under aerobic con-
ditions. Therefore combination of both isthe best
option for effectivedecol orization. Sequencing batch
reactors (SBR) have been used in recent studiesto
achievedesired dyeremoval (629,

Mixed microbial culturesdecol orized textiledye
under anaerobic conditiong®, Contribution of aerobic
phaseon color removd isamost negligible. By decreas-
ing anaerobic cycetime, the system performanceisin-
creased.

In an elaborated experiment, it was observed that
thenitrification ratein the activated dudge system ex-
posed to magnetic field was higher compared to the
systemwithout themagneticfiddinfluenceandtherate
of oxygen uptake by the nitrifiers of the second phase
of nitrificationwasincreased amost twice!. Inan ex-
periment, anthraguinoneimmoilization beedswereusad
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to decolorize azo dyeswheretheresults of repeated-
batch operati ons showed that anthraquinoneimmobili-
zation beads could accel erate bio- decol orization of the
azo dyesand incorporation of animmobilized redox
mediator and the salt-tolerant bacteria in the
biotreatment system was agreat improvement of the
redox mediator application and the biotreatment con-
cept. Also thebeadswerereusabl €2, It was reported
that enzymeslikeligninases, laccases, lignin peroxidases
and manganese peroxidases, which function together
with H,O, producing oxidases and secondary metabo-
lites can be used to decol orize widerange of synthetic
dyesd3*39, Aspergillus sp mixed with 200 mg/l of Re-
activeblue (200 mg/l) inminima broth for decoloriza-
tionwhose HPL C analysis showed that amajor peak
appeared at aretention time of 3.69 min, whichrepre-
sented theretentiontime of pure Reactiveblue, thedye
selected conforming the degradation of thedy€e®. White
rot fungus Pleurotus ostreatuswas empl oyed for deg-
radation of disperse azo dyes, disperseorange 3, dis-
perseyellow 3. Decol orization productswere deter-
mined using UV spectrophotometer and High Perfor-
mance Liquid Chromatography. Thisstudy showed that
both were removed morethan 50 %in 5 days*".

Inanother study, ahigh concentration of commer-
cia dyes(mixture) could bedecolorized usng afungi
Funaliatrogii withtheinteractive enzymesextracel lu-
lar |accase and manganese peroxidase. Also suggests
that it’d be a great advance in the treatment of dye con-
taining wastewater™,

Onemore positivestudy withthefungi Dichomitus
squaenssuggested that if theorganismimmobilized on
polyurethanefoam or pinewood in afixed bed reactor
improved laccase production and was able to decol -
orize an anthraguinone dye Remazol Brilliant BlueR
and an azo dye Reactive Orange 169, Also different
dyedecolorization capacitiesof Lcl and Lc2 (2 differ-
ent chromatographical formsof |accasesisolated from
pinewood cultures) were observed.

Experimentswith Shewanella decolorationisS12
reported that azo dyeAcid Red G R was completely
degraded by the organi sm under microaerophilic con-
ditions(mostly in anaerobic)“4I, Also formationof H2S
indicated that strain S 12 could replace polar sulfonate
groupsof Fast Acid Red G R to avoid the product of
naphthyl amine sulfoni ¢ acid, axenobiotic compound.
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Inthelight of the abovefacts, the study was pro-
ceeded tofind thefungal speciesthat certainly and vir-
tualy degradesdyesin aerobic environmentsfromthe
soil. Astheresultswere significant, the present investi-
gation wascarried out. Objective of the present study
isisolation of fungi from soil and screening of fungi for
dyedegrading ability, thereby suggesting the procedure
for pilot level process.

Sudy area

In South India, theworst affected part in connec-
tion with pollution dueto dye effluentsare Tiruppur,
Erode, Karur and Coimbatore. Tirupur, referred as ‘tex-
tilevaley of south India’ has nearly 720 dyeing units, is
ranked topmostin termsof generating hazardouswaste.
It dischargesnearly 100 millionlitresof effluent water
containing bleaching powder, sulphonic dyes, chemi-
cdsand other inorganic catdysts. Thesesolid, semi solid
and liquid wastesare dumped into the Noyyal River or
intheopen wasteland. Theentire Tirupur dependson
Bhavani River, for both drinking and discharging which
isjust over 100 kilometresfrom thetextilecity. The
ground water isbeing contaminated by the hazardous
waste. Thedischarge of untreated effluent has dam-
aged over 80,000 acres of farmland a ong the Noyyal
River. It hasa so brought adeclineintheyield of crops
liketurmericand bananas.

Collection of soil samplewasdonefromtheareasof
effluent dischargeof varioustextiledye ngunitssituated
in Tiruppur and Kondalampatty bye passroad areain
Salem city. To isolate dye degrading fungi from soil,
sampleswerecollected at variousareas(sampling points)
fromtheeffluent discharge point. Thesoil dongthebanks
of theeffluent flow waschosen becauseitisdwaysdamp
and continuoudly bathed inthedye effluent.

MATERIALSAND METHODS

Samplecollection

After salecting the sampling point the surface soil
on the selected areawas dug to about an inch depth &
the sub - surface soil was collectedin sterile polythene
bags using aclean metal rod. Sampling was done at
variouspointsindifferent dyeing units. After sampling,
the polythene bagswere sealed tightly, brought to lab
and storedin refrigerated condition.
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Mediaused: Potato Dextrose Agar, Czapek - Dox
Broth, Nitrogen Limited CDB.

Anaytical gradechemicalsand Borosl| typeglass-
warewereused for al the experiments.

Thefollowing dyesused in the experimentswere
obtained from the Department of Chemistry, SITRA,
Coimbatore-14.
1 ColdBrand Procion Turquoise-MGN
2 Hot brand Procion Turquoise-HEG
3 Hot Brand Procion Brilliant Red-HE7B
4 Coldbrand Procion Magenta-M B

All themediaand glassware used were sterilized at
121°C for 15 minutes at 15 psi in an autoclave. The
soil samplescollected were seridly diluted aseptically
and were plated onto sterile PDA plates.

Theinoculated plateswereincubated at room tem-
peraturefor oneweek. NL and CDB culturesof fungi
wereincubated in thelaboratory conditions (still cul-
ture) unless otherwise mentioned, till thedesired pe-
riod, where necessary aeration was provided by plac-
ing the Erlenmeyer flasksin an Emenveeshaker witha
speed of 180-220 RPM (Shakeculture). Threefunga
Isol aesobtained, werethen subcultured onto sterile PDA
agar dants. After considerablegrowththedantswere
stored inrefrigerated condition, serving as stock cul-
turesfor further subculturing and experimental work.

Inoculation

From themargin of an actively growing colony, a
plug of mycelium wastransferred to the experimental
media. To ensure equal inoculum asterile cork borer
(5mm) was used to cut the colony. Modified Cripps et
a (1990) method wasfollowed for identification of
screening of fungi for dyedegrading ability.

Congo red dye (dye of choice) was added to Ni-
trogen limited CDB mediumto giveafina concentra-
tion of 50 ppm (0.25 gin 25 ml-stock) 50 ml each of
the prepared medium was dispensed in 250 ml Erlen-
meyer flasks After sterilization fungal isolateswerein-
oculated and allowed to grow in il and shake condi-
tionsfor 5to10 days.

Onthe 5" and |0™ days of incubation, dye disap-
pearance was determi ned spectrophotometrically (us-
ing Bausch & Lomb spectronic 20 Spectrophotom-
eter) by monitoring the absorbance at 505 nm. The
uninocul ated medium served ascontrol. CDB without
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TABLE 1: Congored degradation by fungal culturesin NL
medium (Shakecondition)

Per centage of dye decolourization by fungal

NS(.) Cultures cultures
' 5 Days 10Days 12 Days

1 1 80.83 80.83 84.17
2 2 575 58.3 60.83
3 3 875 95.83 95.83
4 4 85 88.3 88.3
5 5 56.67 56.67 65
6 6 75 75 80
7 7 29.16 80 80.83
8 8 60.83 825 85.83
9 9 89.16 82.16 89.16

dye served asblank. To measure optical density andi-
quiot of culturewaswithdrawn asepticaly and was cen-
trifuged at 5000 RPM for 10 minutes. Theclear super-
natant was used.

Based on the percentage of degradation of congo
red dye, fungd isolateswere chosen and used for fur-
ther studies. The selected fungal isolateswereidenti-
fied by comparingwith authentic cultures.

Thedyesusedin theexperimentswereobtained as
solutions of 5 percent concentration. Each dye was
added to the NL and CDB to give aninitia Optical
Density value of | i 0.2. The absorption maximafor
each dyeweredetermined. Uninocul ated dye contain-
ing medium served as control. Thefungd cultureswere
inoculated and incubated as mentioned in the above
method. Dye disappearance was determined onthe 5th
and 10th day spectrophotometricaly.

RESULTSAND DISCUSSION

Degradation of congored dyeand selection of fun-
gal isolate

Theculturesincubated weremonitored for dyedeg-
radation by measuring the absorbance of the cultures.
The percentage of dyedecolourizationon 5, 10 and 12
days of incubation was calculated. Of thetwenty five
isol atestested, ninewerefound to degrade the congo
red. Theresultsof dye degradation by thenineisolates
aregivenin TABLE 1. Based onthe percentage of dye
decolourization three best degraderswere selected for
further studies.

Based on micrascopica morphology, culturd chara
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ctersand comparison with authentic cultures, thefunga
isolates that degraded the congo red dye upto 95 %
wereidentified as Aspergillusspl, Aspergillussp2 and
Penicilliumsp. These cultureswere sel ected for deg-
radation of 4 other dyes.

Degradation of the dye cold brand procion tur-
quoiseblue- mgn

Thedyewasadded to NL CDB medium so asto
giveaninitia OD vaueof 1+0.2. The fungal cultures
wereinoculated and incubated both under till and shake
conditions. The absorption maximaof thedyeswere
determined. The dye disappearance was observed and
determined on 5 and 10 days of incubation. The same
procedurewasfollowed for al theother dyes.

Figure 1 showstheresults of degradation of Cold
Brand Procion Turquoise Blue— MGN by fungal cul-
tures.

FromTABLE 2itisclear that thedyewas exten-
sively biodegraded by thefungal culturesasevidenced
by decreasein absorbance of culturemedia. Aspergil-
lus spl compl etely decol ourised the dye after 10 days
of incubation bothin still and shake cultures. Over 90
percent of theinitia color fromthedyehad disappeared
from the culture medium of the Nitrogen limited cul-
tures of Aspergillussp-2, and Penicilliumsp. after 3
days of incubation. No decrease in absorbance was
observed in sterilecontrol cultures.

Hot brand procion turquoise- heg dye degrada-
tion by fungal cultures

The shake culture proved more effective for the
Aspergillus spp and Penicilluimsp whilethe Aspergil-
lus sp.2 could not degrade the dye even under shake
conditions. 99.09 % decol ourization by Aspergillussp2
wasachieved after 10 days of incubation. Although no
decol ourization wasobserved after 5 days of incuba
tion for Penicillium sp. over 98 % of the dye was
decolourized by the end of 10 days. The results are
presented in TABLE 3.

Hot brand procion brilliant red - he7b dyedegra-
dation by fungal isolates

ThisBrilliant Red Procion dyeisalso oneamong
commercidly important textiledyes, contributingtothe
coloration of discharged effluents. Studiesonther deg-
radationisanimportant aspect of pollution control.
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TABLE 2: Cold brand procion turquoiseblue-M GN dyedeg-
radation by Aspergillus Spp. and Penicilliumin NL medium
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TABLE 3: Hot brand procionturquoise-HEG dyedegradation
by culturesof fungi in NL medium

Incubation Incubation
S Still culture Shake culture S Still culture Shake culture
No. Cultures Per centage of Per centage of No, Culture Per centage of Per centage of
decolourisation decolourisation decolourisation decolourisation
5Days 10Days 5Days 10 Days 5Days 10Days 5Days 10 Days
1 Aspergillussp 1. 475 100 100 100 1 Aspergillussp 1l 0 0 0 0
2 Aspergillus sp2. 97.65 97.65 98.82 98.82 2 Aspergillussp 2 0 0 49.09 99.09
3 Penicilliumsp 1 98.8 98.8 9411  98.82 3 Penicilliumsp 0 0 0 98.18

TABLE4: Hot brand procion brilliant red-HE 7 B dyedegra-
dation by culturesof fungi in NL medium

TABLES5: Cold brand procion magenta-M 8 dye degradation
by culturesof fungi in NL medium

Incubation Incubation
S Still culture Shake culture s Still culture Shake culture
No. Cultures Per centage of Per centage of No. Cultures  ~ percentage of Per centage of
decolourisation  decolourisation decolourisation decolourisation
5Days 10Days 5Days 10 Days 5Days10 Days 5 Days 10 Days
1 Aspergillussp 1 0 0 0 33.33 1 Aspergillusspl O 0 0 54.35
2 Aspergillussp 2. 0 0 0 0 2 Aspergillussp2 674 674 239 86.95
3 Penicillium sp 0 0 0 0 3 Penicillium 0 45.66 10.86 71.73
Thefunga isolateswereincapableof degradingthis DISCUSSION

dyebothinstill and shake cultures, except for the As-
pergillussp.1 whichwasableto decolorizeonly 33.33
percent under shake culture after 10 days of incuba-
tion. Theresultsare presented in TABLE 4.

Cold brand procion magenta- m8 decolourisation
by fungal cultures

The procedure taken to observe degradation of
other 3dyeswasfollowed. TheAbsorption maximaof
the dye were determined. The disappearance of the
dyewas determined on 5 and 10 days of incubation.

Figure 2 shows the degradation of Cold Brand
Procion Magenta-M8 by fungal cultures.

The dye has been considerably degraded by the
fungal isolates. Instill cultures of Aspergillusspl, no
decol ourisation was observed. The Aspergillus sp.2
and Penicillium sp. decolourized 67.4 percent and
45.66 percent respectively after 10 daysof incubation,
although Penicillium, could not degradethe dyeini-
tialy. Inshakeconditionsall fungal culturesexhibited
decol ourisation grester than 50 percent, of which 86.95
percent, 71.73 percent and 54.35 percent were
decolourized by Aspergillussp.l, Aspergillussp.2 and
Penicilliumsp. respectively. Theresultsare presented
inTABLEDS.

Pollution of surface and ground water bodiesdue
toindiscriminatedischargeof industriad effluentsisa
topic of great public and government concern. Forced
by legidation, the unitsare now looking forward for
cost effectivesolutionsto arriveat the required reduc-
tion of pollution load to meet regul atory requirements.
Colouredtextiledyeeffluentscauseenvironmenta prob-
lemsnot only by affecting aesthetic value of water, but
also duetotheir hazardous effects, sincemost of the
azo dyesarereported to be carcinogenic. Hence, the
dye should beremoved from thewaste water. Azodyes,
though restricted, itsuseisobvious. Conventiond waste
water treatment systemsarenot efficientinremova of
dyes, sincethe dyestuffsare completely dissolvedin
thewastewater. Whenever treated, the Total Dissolved
Solids(TDS) of thetreated water ischdlengingwhere
they finaly stle.

Congo red was used by many workers for their
bi odegradati on studiesby micro organisms. Theability
of fungi to decol ourise Congo red in nitrogen limited
medium under both still and shake cultureswas used
for screening. Threeisolateswerefound to degradethe
dye at afaster rate than therest of thefungi. So they
wereselected for further studies(TABLE 1).
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Figurel: Degradation of cold brand procion turquoiseblue-
MGN

Thethreefungd isolateswereidentified as Aspergil-
lussp.l and 2 and Penicilliumsp. inthe Department of
Botany, Bharathiar Univerisity, Coimbatore. Theiden-
tification wasbased on the mi croscopical and morpho-
logical characters. Comparision was also madewith
authentic cultures. Inthisstudy, azo dye degradation by
Aspergillusand Penicilliumwasfirst reported.

Advanced Oxidation Processisarecent progress
infeas bility of dyedegradation that involveschemical
production of highly reactive hydroxyl radicalswhich
then react with dyesto break theminto small and sm-
pler productg“z44,

Several reports have been published on the decol -
orization of industrial dyes by laccaseand |laccase pro-
ducingfungi, inthecourseof whichaso different groups
of dyeswere examined aswell asthe environmental
conditionsof their bioconversion and thekinetic char-
acteristicsof laccase oxidation*>4l,

CONCLUSIONS

o Twenty fivefungal isolateswereisolated from soils
collected from different environments.

o Out of thetwenty fiveisolatesthreewerefound to
be potential degraders of the azo dye Congo red.
They were preferred and cultured for further stud-
ies. Thefungi wereidentified as Aspergillussp 1
and Penicilliumsp.

o Thefungi wereidentified as Aspergillus spp. and
Penicilliumsp.

e The 3 specieswere used for degradation of 4 other
dyes.

o All thefour dyes used were degraded by Aspergil-

GSrinivasan and T.Ramya Devi
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Figure2: Degradation of cold brand procion magenta-M 8 by
fungal cultures

lusspl, whileonly three dyesweredegraded by As-
pergillussp.2 and Penicilliumsp.

o Ultilization of fungi for degradation of textileazo dyes
can be considered as an effective process.

e Obtainingfungal culturefor theexperimentsisnot a
tedious step and can be conducted easily.

o Experiment with fungal culturesaresuccessful than
those conducted with bacterial speciesdueto the
absenceof growthinalow pH.

e Upto 98% color removal was achieved in shake
cultureof aparticular fungal species.

e Thoughitisadow process(timeconsumedfor the
growth was nearly 3 weeks), the results obtained
areauthenticand optimidtic.
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