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ABSTRACT 
The present research work explores the potential of fungi isolated from the soil samples 
previously polluted with textile dyes. Soil samples from textile industry were collected and 
analyzed. All the isolated fungal cultures were studied for their dye tolerant nature in Potato 
Dextrose Agar amended with 150 mg/ml of reactive red dye HE3B. Further, the selected strains 
were tested for their dye decolourization efficiency in liquid media and the percent 
decolorization was calculated by the values of the optical density measured at 520 nm in the 
spectrophotometer. The fungal isolates showing moderate zone indicating decolourization of the 
dye were selected as Aspergillus niger, Aspergillus fumigatus, Aspergilus terreus and  
Penicillium sp. Among all the  fungi Aspergilus was a dominant species recorded and maximum 
decolorization (92.1%) was achieved by Aspergillus niger, followed by Aspergillus fumigatus, 
Aspergilus terreus and  Penicillium sp. This study has confirmed the potential of the test fungi in 
the decolorization of reactive dye and offers an easy, cost effective method and could be used for 
the future analysis of their performance in the biotreatment of textile effluent.  
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INTRODUCTION 
Water is one of the major products of nature used 
enormously by human beings and it is not 
unnatural that any growing community generates 
enormous waste water or sewage.1 Synthetic 
dyes are widely used in the textile, paper, 
cosmetics, leather, dyeing, colour photography, 
pharmaceutical and food industries. Azo dyes 
represent about half of the dyes used in the textile 
industry and, as a consequence, a relevant 
problem of pollution related to the release of 
these products in the environment is taking 
place.2  Large amounts of chemically different 
dyes generated by the textile industry are 
discharged to the environment and they become 
a major concern in wastewater treatment, since 
most synthetic dyes have complex aromatic 
structure which are largely toxic, mutagenic, 
carcinogenic and biodegradable difficulty.3 

Different methods employed in dye removal 

include membrane filtration, cogulation, 
flocculation, precipitation, floatation, adsorption, 
ion. exchange, electrolysis etc. These operations 
prove to be expensive, time consuming and not 
effective to a complete degree.4 The ability of 
microorganisms to carry out decolorization and 
degradation is seen as cost effective method for 
removing these pollutants from the 
environment.5 Several medium factors can 
influence the ability of fungi in biodegradation, 
such as temperature, concentration of dye, pH 
and the chemical structure of dye. In previous 
study, we have isolated white-rot fungi which 
have potential to discolour different dyes.6 
Coconut calynx ( husk) was explored for 
extraction of colour.7 Use of microorganisms like 
Pseudomonas aeruginosa, Aspergillus niger, 
Streptoccous sp., Bacillus sp. and Staphyloccous 
aurius will be the cost effective biotechnology 
for treatment of water polluted by spent wash 
containing melanoidin. The individual organisms 
and their mixed consortia degraded the 75% to *Author for correspondence 
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80% concentrated spent wash.8 The study was 
performed to investigate the removal of COD 
and colour from textile effluent using novel 
modified Fenton oxidation and Iron dust and fly 
ash was developed to catalyse the oxidation 
reaction of the dyes bearing textile effluent.9 Two 
isolates, Aspergillus niger and Penicillium sp. 
were tested for their Cd, Pb and Ni biosorption 
potential using alkali treated, dried and powdered 
mycelium.10 The study deals with an application 
of a potent laccase producer Basidiomycota sp. 
for its effective remediation towards azo dyes 
and the  isolate is able to decolorize three 
different azo dyes in mineral medium.11 The 
capability of white-rot fungi to remove synthetic 
dye is due to extracellular enzyme production 
such as laccases, lignin peroxidases (Lip) and 
manganese peroxidases (MnP).12-17 

MATERIAL AND METHODS 
Sampling  
Dye effluent samples and  dye contaminated 
soils samples were collected from the near by 
textile industry. The collected samples were 
brought to the labortory and stored at 40C  
before processing. 
Media and chemicals 
All media components and chemicals used in 
the present study were of analytical grade and 
purchased from Hi-Media Laloratories 
(Munbai, India). The textile dye Reactive  Red 
HE 3B (C.I. Reactive red 120) was obtained 
from the near city Textile Industry. The 
properties of the test dye are shown below in 
Table 1. 

Table 1 : Properties of reactive red 120 (Red HE3B)13 

Properties Value 
Chemical formula  C44H24CI12N14Na6O20S6 

Molecular weight              1338.09 
Molar mass                        1470 
Charge Negitive 
Functional group Diazo 
Colour  Bright red 
λmax( nm)                         520 

Physiochemical characterization of textile 
effluent 
The dissolved oxygen, pH and color  of the 
effluent samples were recorded on the spot. 
The dye effluent samples collected in sterile 
bottles brought to the labortory and stored at 
room temperature. Samples collected were 
filtered through Whatman no.1 filter paper and 
their chemical oxygen demand, biological 
oxygen demand and total dissolved solid was 
determined using standard procedure. 
Determination of absorption maxima 
(λmax) of reactive red HE3B 
The absorption maximum was determined by 
using a spectrophotometer. Optical density of 
dye solution in water was observed at different 
wavelength between visible regions (300- 
700nm). The wavelength where, the dye 
showed maximum absorbance is taken as 
absorption maximum of the dye for Reactive 
Red, it was observed 520 nm. 

Isolation of dye decolorizing fungi 
Serial dilution agar plate method was employed 
for the isolation of fungi from the textile effluent 
contaminated soils. The soil suspension was 
diluted upto10-6. The textile effluent samples and 
soils contaminated with textile effluents were 
spread plated on (PDA) plates and incubated for 
3-5 days at 300C to isolate the fungus.  
Morphologically unique fungi were sub-cultured 
and purified using standard techniques. The 
following composition of a medium (Potato 
Dextrose Agar) PDA was used ( g/L) : Dextrose 
10g, Peptone 5.0g, K2HPO4 1.0 g, MgSO4 .7H2O 
0.5 g, Agar 15g and streptomycin a pinch. The 
isolated fungal strains were preserved on PDA 
slants at 4°C in a refrigerator and were served as 
stock cultures. 
Screening of fungal strains for 
decolorization dye 
Decolorization abilities of isolated  fungal 
strains were tested against Reactive Red dye  
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on agar plate. After sterilization of media, dye 
was added aseptically at a concentration of 150 
mg/L. For each plate, a well was made in the 
center of the plate and a disc of inoculum 
placed at the center and uninoculated medium 
was maintained as a control. These plates were 
incubated at 28± 2°C and observed for 
decoloriz-ation. The experiments were perfor-
med in triplates for each culture. 
Identification of dye decolorizing fungi 
All the screened fungal isolates were identified  
morphologically by colony morphology on 
potato dextrose agar  and microscopically 
using lacto phenol cotton blue staining method 
by their microscopic  characteristics and taxo-
nomic guides. The identified fungal strains 
were preserved on PDA slants at 4 ℃  in 
refrigerator and were served as stock cultures. 
Decolorization assay 
The ability of fungal strains to decolorize textile 
dye was carried out in Potato Dextrose Broth 
amended with reactive red dye (100 mg/L). 
Erlenmeyer flasks contained 100 ml sterile media 
with dye and were inoculated with fungal strain. 
The flasks were incubated at 28± 2°C for 8 days 
in incubator shaker. Samples were withdrawn 
aseptically on alternate days, centrifuged at 5000 
rpm for 10 min. and the supernatant was scanned 
in   a   spectrophotometer   at   λmax  (520 nm) of  

Reactive Red. Two control flasks were 
maintained for each fungal strain. One flask 
contained media (without dye) and inoculated 
with fungal biomass and second flask contained 
media with dye and no fungal biomass. Percent 
decolorization was calculated by applying the 
formula : 
Decolorization % = A0 – At/A0 x 100 
Where, A0 is initial absorbance of sample and 
At is the absorbance at different time intervals.  

RESULTS AND DISCUSSION 
Physiochemical characterization of textile 
effluent 
Textile industries are major sources of 
effluents which leads to the contamination of 
groundwater and soils. The physiochemical 
analysis of the studied textile effluent helps us 
to measure the pollution level. Thus , the 
analysis of the physiochemical parameters 
were conducted. Results are shown in Table 2 
that the textile effluents are having bluish 
green colour, pH (10), DO ( Nil.), BOD 
(567mg/l), COD (1620 mg/l) and Total 
dissolved solids      (4178 mg/l). The colour of 
the effluent is due to the use of the dyes and 
chemicals in the dyeing process. The  high 
alkalinity ( high  pH) is mainly due the use of 
carbonate, bicarbonate and NaOH during 
process.  

Table 2 : Physiochemical characterization of textile effluent 

S/N Parameters Characteristics 
1. Colour  Bluish green 
2. pH 10 
3. DO( mg/l) Nil 
4. COD (mg/l) 1620 
5. BOD(mg/l) 567 
6. Suspended Solids ( mg/l) 4178 

Isolation, screening and characterization of 
dye degrading fungi 
A total of 13 fungi were isolated from the 
textile effluent contaminated soils and effluent 
on potato dextrose agar plates.  Decolorization 
of the dye was observed with the formation of 
clear zones around the  fungi colonies. Among 
the 13 fungal strains isolated the strains 
showing maximum decolorization were scree 
ned for the decolorization of the dye (Fig.1).  

 
The percentage frequency of the Aspergilus sp. 
in effluent contaminated soil is shown in Table 
3. The screened fungal isolates were identified 
colony morphologically and microscopically 
with lacto phenol cotton blue staining method. 
Table 4 shows the microscopic characteristics 
and cultural characteristics of the strains 
identified as Aspergilus niger, Aspergilus 
fumigatus, Aspergilus terreus and Penicillium 
sp. 
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Table 3 : Percentage frequency of Aspergilus sp. in effluent contaminated soil 

Name of species Percentage frequency 

Aspergilus niger 35 

Aspergilus fumigatus 24 

Aspergilus terreus 27 

Penicillium sp. 14 

Table 4 : Identification of fungal isolates on the basis of microscopic characteristics and 
cultural characteristics 

Isolate 
No. Microscopic characteristics Cultural characteristics Fungal 

isolate 

1. 

Hyphae are branched and septate, 
conidiophores are smooth –walled,  
globose. Conidia are globose to sub-
globose, dark brown to black in 
colour and phialids are biseriate 
covering entire vesicle 

Aspergilus niger is rapidly 
growing, dark brown to black 
in surface colour and reverse 
side showing is without any 
colour, having entire margins 
and umbonate elevations 

Aspergilus 
niger 

2. 

Hyphae are branched and septate. 
Conidiophores are short, smooth 
walled, dome shaped with uniseriate 
phalids covering only upper portion 
of vesicle.  Conidia are having blue 
green,columnar, conidial heads 

Aspergilus fumigatus is also 
rapidly growing strain , green 
to dark green in colour which 
become black with age, having 
entire margins and umbonate 
elevations 

Aspergilus 
fumigatus 

3. 

Hyphae are branched and septate. 
Conidiophores are globose, 4-8 µm 
diameter. Conidia are of creemish 
colour and Phalides are biseriate, 
covering only upper portion of 
vesicle 

Aspergilus terreus is having 
moderately to rapidly growing, 
pinkish cinnamon in colour 
which become deeper with age, 
entire margins and umbonate 
elevations 

Aspergilus 
terreus 

4. 

Hyphae are haline and septate. 
Conidiophores may be smooth- or 
rough-walled, giving a brush-like 
appearance known as a penicillus. 
Phialides are usually flask-shaped, 
Conidia are globose, smooth- or 
rough- walled 

Colonies are usually fast 
growing, initially white or 
fluffy, later produced pigm-
ented spores turn into shades of 
green or bluish colour 

Penicillium 
sp. 
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Degradation assay 
In solid plate method, the fungal strains were  
screened for their growth and decolorization with 
Reactive Red HE3B dye ( 150mg/l) on Potato 
Dextrose Agar Media (PDA). A zone of 
decolorization of dye around the fungal biomass 
confirmed the dye decolorization ability of the 
tested fungal strain as shown in Fig. 1. Further , 
the selected strains were tested for their dye 
decolorization efficiency in liquid media and the 
percent decolorization was calculated by the 

values of the optical density measured at 520 nm 
in the spectrophotometer. Dye degrading fungal 
isolates were identified as Aspergilus niger, 
Aspergilus fumigatus , Aspergilus terreus and 
Penicillium sp. Among the Aspergilus sp., the 
Aspergilus niger was found to be dominant. It 
was found that maximum decolorization 
efficiency was shown by  Aspergilus niger             
(92.0%) followed by Aspergilus fumigatus, 
Aspergilus terreus and then Penicillium sp. on 
the 8th day of incubation with the dye (100mg/l). 

 

 
Fig. 1 : Screening of fungal isolates for Reactive Red HE3B dye decolorization : (a) Aspergilus 

niger, (b) Aspergilus fumigates, (c) Aspergilus terreus  and (d) Penicillium sp. 

CONCLUSION 
Thirteen fungal strains were isolated from the  
textile effluent contaminated soils. Isolated 
fungal strains were furthur screened for its 
activity of reactive dye. Four  fungal strains 
showing dye degradation activity were selected 
namely Aspergilus niger, Aspergilus fumigatus, 
Aspergilus terreus and Penicillium sp. These 
fungal strains were then subjected to degradation 
of Reactive Red dye HE3B. Among the        
fungal   strains   selected   for dye degradation the  

Aspergilus niger was found to be dominat and 
showed (92.0%) on the 8th day. To conclude, 
selected strains were found to be an attractive 
option for treating the dye polluted industrial 
effluents. 
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