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ABSTRACT

This research paper reports the biosorption potential of fungal isolates, Aspergillus flavus, Aspergillus wentti,
Basidiomycetes and Acremonium kiliense to decolorize textile effluent and aqueous solution of synthetic dyes-Acid
blue and Yellow MGR, used for cotton dyeing in textile industries. Screening was carried out and decolorization
efficiency was determined on Potato Dextrose Agar and Yeast Glucose Peptone broth medium containing 100ppm of
the dyes and 50 ml of the textile effluent. During batch decol orization process, fungal biomass weight and changein
pH was also observed. Among fungal biomass weight, Aspergillus wentii showed increased dry weight (24.40
mg/ml), and in pH reduction, Aspergillus flavus showed maximum pH reduction (3.37). Maximum decolorization of
Acid blue dye was achieved in 24h by Acremonium kiliense (99.58%). Among the strains used Acremonium kiliense
was found to be very effective in removing the Acid blue dye (99.58%), Yellow MGR (86.11%) and textile effluent
(90.98%) in PDA medium under shaking conditions. The research work reports that fungi can be used for
bioremediation of dyes and is a viable alternative process for the treatment of textile effluent.
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INTRODUCTION

India is one of the main producer and consumelypofhetic organic chemicals including dyes. Syntheltyes are
used extensively in textile dyeing, paper printamgl color photography and also as additives irofmtm products.
A wide variety of synthetic dyes namely azo, polyimeanthraquinone, triphenylmethane and heterocytles are
used in textile dyeing processes. Worldwide, mbent10,000 dyes and pigments are used in dyeinganiing
industries. The total world colorant productiore&imated to be 8, 00, 000 tonnes per year anshat 10% of the
used dyestuff enters the environment through wastter [1, 2]. The presence of these dyes in thee@agi
ecosystem is a cause of serious environmental aadthhconcerns [3, 4]. Dyes may also significaraffect
photosynthetic activity in aquatic life by reducilight penetration intensity and are toxic to scamg@atic fauna and
flora due to the presence of aromatic amines, sethlorides, etc., [5].

Several methods are used to treat textile effluengchieve decolorization. These include physieoacal methods
such as filtration, coagulation, carbon activateomd chemical flocculation [6]. Although many physibemical
techniques of decolorization have been developed the last 20 years, few have been implementethdyextile
industries due to their high cost, low efficienaydanapplicability to a wide variety of dyes. A d@gfe solution of
the color problem of textile effluents would progid marked competitive advantage for this indusdgator. Since
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no single process is able to decolorize all tex¢ifBuents, a solution for each situation should domsidered,
possibly involving a combination of different mettso[7]. Microbial decolorization and degradatiors lagppeared as
an eco-friendly and cost-competitive alternativetemical decomposition processes [8, 9, 10, 1113214]. The
objective of this research work is to achieve dedohtion by biological process that could moselikprovide
higher color removal rate and to evaluate the peacg removal of color, pH reduction and biomasiglte

MATERIALSAND METHODS

2.1 Dyes
The synthetic textile dyes used for the study asdlodv MGR and Acid blue obtained from Hindustan @&IB
GEIGY, Mumbai. All the reagents used were of anefiitgrade.

2.2 Effluent source

Effluent was collected from the dyeing industrigsTaupur, Tamil Nadu, India. The effluent was ealfledin
airtight plastic bottlegnd filtered to remove large suspended particlesstored at 41°C until use. The effluent
irrigated soils were collected for isolation of §ai strains at a depth of 1cm in sterile polythbags and were
isolated by dilution plate method and identified ltacto phenol cotton blue staining method. The &lrigolates
were identified ag\spergillus flavus, Aspergillus wentii, Basidiomycetes and Acremonium kiliense. For cultivation
and maintenance of fungi, Yeast-glucose peptone”)yahd Potato Dextrose Agar (PDA) medium were used.

2.3 Analytical Method-UV- Spectrophotometric Analysis
The color removal was analyzed using UV-VIS spegaticiometer (model: Hitachi U 3210) Jax of 480nm and
540nm for Yellow MGR and Acid Blue dyes, and at A80for textile effluent, respectively.

2.4 Decolorization by whole cultures (in situ) and pH reduction

The dye decolorization studies were carried ouhgu&0ml of effluent containing PDA/YGP broth andilge
MGR/Acid Blue dye and were inoculated with sporepgnsion of the fungal strain adjusted t6 4fores/ml and
incubated at 3T in a rotary shaker (model :TOS-4838F) at 170 fpn24h. 5ml of Samples were withdrawn for
every 6h intervals for 24h, centrifuged at 10,0pt rfor 10 min and the supernatant was analyzed\Vifvigible
Spectrophotometer at their respectimeax and the change in pH was observed (model: &ighi meter111E). All
the experiments were performed in duplicate. Céstn@re maintained without dye.

Percentage of decolorization was calculated as

Ai_if_ x 100
A

Where, A is the initial absorbance of dye (mg/l) and & the final absorbance of dye concentration (mafl
different time intervals.

2.5 Determination of Fungal Biomass

Biomass production was evaluated by determiningdityeweight of fungal mycelia. The dye decolorizadture
medium was filtered under aseptic conditions by Witaan no.1 filter paper, washed twice with distillwater and
dried at 66C in a hot air oven and weighed (mg/50ml). The dirfangal biomass was used for growth
determination.

RESULTSAND DISCUSSION

3.1 Optimization of medium

The fungal isolate§Aspergillus flavus, Aspergillus wentii, Basidiomycetes and Acremonium kiliense) were studied
with two different liquid medium [Yeast-glucose pepe (YGP) and potato dextrose broth (PDA)] for
decolorization experiments. The growth of the funglaains, pH reduction and related decolorizatidficiency
were monitored in the experiments. Figure: 1c shibtirat, PDA proved to be more effective when coragdn
YGP medium. PDA medium enhances the growth of fuagains than the YGP mediunihe concentration of C
and N sources, C/N ratio, and vitamins are the imaob factors in medium formulation for the enhaneat of
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fungal growth and sporulation. Although potato des¢ agar (PDA) are the most common media for dremd

sporulation of fungi [15].
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Fig.1. Effect of Incubation Period on Per centage Decolorization of Fungal I solatesin (a) Effluent + PDA Medium, (b) Effluent + YGP
M edium, (c) Acid blue + PDA Medium, (d) Acid blue + YGP Medium, (€) Yellow MGR + PDA Medium,(f) Yellow MGR + YGP
M edium.

3.2 Decolorization Kinetics

The fungal strains showed the decolorization ofileexlyeing effluent and dyes (Yellow MGR and Aditue dye)
in the concentration of 100 ppm to more than 85%e Tighest percentage of decolorization was shawcid
blue dye amended with PDA medium Agremonium kiliense (99.58%), followed byBasidiomycetes (98.10%),A.
wentii (93.05%) andA. flavus (87.85%) (Figure: 1c¢). The highest percentageegbtbrization of effluent by fungal
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isolates using PDA medium was showedBagidiomycetes (78.86%), followed byAcremonium kiliense (90.98%),

A. wentii (88.58%) andA. flavus (86.55%) (Figure: 1a). The percentage decoloopatf Yellow MGR dye
amended with PDA Medium showed the ordeAafemonium kiliense (86.11%),Basidiomycetes (87.4%),A. wentii
(90.48%) andA. flavus (92.54%) (Figure: 1e). Biodegradation and biogorpare two major mechanisms for dye
removal, which can be utilized by most fungi susiTaversicolor [16]. In some fungal cultures, biosorption is the
major dye removal mechanism, as in the cas@spérgillus niger [17]. Among the fungal isolates, the highest
decolorization efficiency of the suspended cultafeAcremonium kiliense showed maximum color removal of
85.97% in both medium.

3.3 pH Studies

In PDA medium containing effluenficremonium kiliense showed maximum reduction of pH (3.45), in Yellow
MGR dye, Aspergillus flavus showed maximum pH reduction (3.37) and in AcideblBasidiomycetes showed
maximum pH reduction (4.22). In YGP medium contagnieffluent, the maximum pH reduction was shown by
Aspergillus wentii (3.77). In Yellow MGR and Acid blueicremonium kiliense reduced the pH to 3.58 and 4.03
respectively. The decolorization rate of dyes desed with decreasing pH towards acidic [18].

3.4 Biomass production

The biomass production of test organisms denotast lifomass increased with incubation period. Thaulte
revealed that the fungal isoladepergillus wentii showed increased biomass weight (24.40 mg/mlIDA Bhedium
containing dye effluent, Yellow MGR dye (38.80 m¢)rand Acid blue (26.20 mg/ml) respectively. In YGP
medium containing dye effluenfispergillus wentii showed an increased biomass weight of 38.80 mghdlin
Yellow MGR and Acid blueBasidiomycetes showed increased biomass weight of 24.20 mg/mlo@eeation of
dye involved adsorption of the dyes at the iniige followed by decolorization through microhiaétabolism
[19, 20, 21]. Microorganisms were used for dedaldion of dyes and effluents [22]. Growth medidamced the
adsorption capacities of fungus. Among the fungalates Aspergillus wentii showed increased dry weight (24.40
mg/ml) in effluent, (38.80mg/ml) in Yellow MGR dyand (26.20 mg/ml) in Acid blue dye containing PDA
medium.

CONCLUSION

The present study reports that fungal strainstisdlfrom the dye-contaminated soil were effectiye-decolorizers.
It is proved that fungal cells have greater efficig in decolorizing the dyes and textile effluerasd has the
capacity to reduce the pH, which in turn increaghespercentage of color removal.

Aspergillus flavus reduced the pH of Yellow MGR dye in PDA medium3(@. andAcremonium kiliense reduced the
pH of acid blue dye in YGP medium (3.7®cremonium kiliense showed greater percentage of decolorization
(99.58%) in Acid blue dye containing PDA mediumvadl as in textile effluent (90.98%).

The results indicate that the decolorization ratese proportional to the cell biomass activity, ethimay be due to
enzyme production within the medium itself. Hentésiproved thatAspergillus flavus is an effective strain in
decolorizing Yellow MGR and similarlyAcremonium kiliense is an effective strain in decolorizing Acid blue.
Among these fungal strain8¢cremonium kiliense was found to be more effective in decolorizindweffit and textile
dyes (85.97%) in both medium.

The appropriate process of ‘Biosorption’ has depetbas an interesting and highly effective fielteohg the best
prospect in this regard. The fungal metabolism s@sm to change pH for the production of secondatabolites
with a consequent decrease in the pH and increasalar removal of treatment processes.
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