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ABSTRACT 
The present study investigated the decolorisation of the textile dye effluent using fungi isolated 
from effluent contaminated soil. Isolated microorganisms having the capacity to decolorize are 
Aspergillus niger, Aspergillus flavus and Pencillium spp. The decolorisation activities were tested 
in repeated batch process to optimize the parameters of pH and temperature. A. niger showed the 
maximum decolorisation capacity of 89.9% at shaking condition than static condition (54.2%) after 
15 days at 35° C and pH of 8.0. Similarly A. flavus and Pencillium spp. showed maximum 
decolorisation capacity of 85.6% and 88.2% respectively at shaking condition of 120 rpm.  

Key Words : Textile dye effluent, Decolorisation, Aspergillus niger, Aspergillus flavus, 
Pencillium sp. 

 

INTRODUCTION 
Environmental pollution has been recognized 
as one of the major problems in the modern 
world. The increasing demand for water and 
the dwindling supply has made the treatment 
and reuse of industrial effluents an attractive 
option. Textile effluents are of concern 
because they color the water bodies. They also 
diminish the water quality. Color is the first 
contaminant to be recognized in wastewater 
and has to be removed before discharging into 
water bodies. The presence of very small 
amounts of dyes in water (less than 1 ppm for 
some dyes) is highly visible and affects the 
water transparency and gas solubility in lakes 
and other water bodies. The quality and 
quantity of effluent depends on type of dyeing. 
The effluent is usually hot, highly colored and 
has an alkaline pH.1  
Many different and complicated molecular 
structures of dyes make dye waste water difficult 
to be treated by conventional biological and 
physicochemical process. Therefore, innovative 
treatment technologies need to be investigated.2 
Explosion of population coupled with industrial 
revolution results in pollution of water, air and 
soil. This poses threat to the biodiversity of the  

earth. The textile finishing generates a large 
amount of dyes containing wastewater that 
contributes to water pollution.3 Among different 
pollutants present in the nature dyes represent 
one of the most problematic groups of the 
pollutants in the environment. Currently, a 
number of different technologies and methods 
such as biological, physical and chemical are 
widely used for the removal of dyes from 
wastewater.4 Methods like filtration, use of 
activated carbon and chemical flocculation are 
effective but quite expensive. Bio treatment 
offers a cheaper and eco-friendly alternative for 
color removal.  The ability of micro organisms to 
degrade and metabolize a wide variety of 
compounds have been recognized and exploited 
in various bio treatment processes. Bacterial and 
fungal isolates cause dye removal through 
potentially different mechanisms, it is possible 
that a consortium of two isolates could be more 
effective in complete dye removal.5 The solid 
yeast sludge waste from distilleries was 
effectively utilized for the decolorisation of 
melanoidin pigment, a major component of 
distillery spent wash6. 

AIMS AND OBJECTIVES 
The present investigation reports the isolation 
and identification of fungi from textile effluent *Author for correspondence 
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contaminated soil that was shown to be highly 
effective for decolorisation of textile dying 
effluent. The study also focused on evaluating 
the performance under various conditions of 
temperature and pH with and without shaking. 

MATERIAL AND METHODS 
Collection of textile dye effluent 
The effluent samples used in this study were 
collected from dying industries in Tirupur 
district, Tamil Nadu, India They were 
subjected to analyze the physicochemical 
properties by standard methods. 
Culture media used 
For the isolation and culturing of fungal 
colonies Potato Dextrose Agar (PDA) medium 
and Potato Dextrose Broth (PDB) medium 
were used respectively. The composition of the 
media was potato-20%, dextrose-2% and agar-
2%. 
Isolation, screening and identification of 
fungal species 
Fungal species were isolated form effluent 
contaminated soil using PDA medium by serial 
dilution method and kept at 30° C for three 
days. Deioinized distilled water used for 
dilution (Millipore Direct – Q.3UV). Screening 
of the isolated organism was conducted using 
the grown colonies, inoculated in PDA with 
10% effluent and kept at 30° C for three days 
for selecting the species which has the ability 
to decolorize the dye effluent effectively. The 
morphology of selected fungal colonies was 
observed with the help of light and 
Fluorescence microscope (Make: Olympus and 
Model: CX41). 
Optimization of parameters for effective 
decolorisation 
Batch experiment was conducted using 250ml 
Erlenmeyer flask containing 100ml of effluent 
with 10ml of Potato Dextrose Broth (PDB) and 
5% inoculum was added to the flask. The 
effect of pH and temperature were observed 
and the parameters were optimized. The range 
of pH kept for the investigation was from 6.0 
to 8.5 at 0.5 difference and the of temperature 
kept for the investigation was from 25° C to 
50° C at 5° C difference. They were kept at 
120 rpm in Orbital shaker (Make: Scigenics % 
Model: Orbitek-L) for ten days and analyzed 
for decolorisation. The pH determination was 
made by using Digital portable pH meter 

(Make: Sartorius & Model: PB-11). The 
temperature was maintained in temperature 
shaker (Make: Forma & Model 420). 
Determination of decolorisation 
The 5ml of treated textile dye effluent was 
centrifuged at 10,000 rpm for 10 min and 
decolorisation was assessed by measuring the 
absorbance of the supernatant at 570nm using 
UV spectrophotometer (Make: Perkin Elmer & 
Model: Lambda 35). 
The percentage of decolorisation was 
calculated using the following formula : 

% of Decolorisation = Initial OD-Final OD        
                           x 100/Initial OD 

Decolorisation experiments under shaking 
and static conditions 
Batch experiment was conducted using 250ml 
Erlenmeyer flask containing 100ml of effluent 
with 10ml of PDB and 5% inoculum was 
added to the flask. They were maintained at 
optimized conditions and kept at static and 
shaking of 120 rpm.  The treated samples were 
analyzed for different time intervals like 3, 6, 
9, 12 and 15 days and the decolorisation 
efficiency was found out. From this study the 
effect of shaking and static condition on the 
dye decolorisation was analyzed and time 
duration was optimized. 

RESULTS  AND  DISCUSSION 
Effluent characteristics 
The physicochemical characteristics of effluent 
from textile industry was analyzed and 
mentioned below. The pH and temperature 
were 8.6 and 28° C respectively. Effluent was 
dark brown in color which showed the 
presence of dye and the odour was unpleasant. 
The total solids were found to be 49.56 mg/l. 
Similar study was conducted for effluent and 
the total solids were 52.43 mg/l.7 
Isolation, screening and identification of 
fungal species 
The fungal species isolated from effluent 
contaminated soil were identified as 
Aspergillus niger, Aspergillus flavus, 
Aspergillus fumigatus, Pencillium spp. and 
Curvularia spp. The selected fungal species for 
effective decolorisation after morphological 
identification were Aspergillus niger, 
Aspergillus flavus and Pencillium spp. (Fig. 1) 
They were used to test for decolorizing ability 
of the effluent. Similar study reported that the 
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fungal isolates, A. flavus and A. wentii were 
evaluated for their ability to decolorize textile 
effluent and aqueous solution of dyes-acid blue 
and yellow MGR.8 Penicillium simplicissimum 
INCQS 40211 was efficient to decolorize 
different kinds of dyes, which led to the 
decolorisation of the biomass.9 
Optimization of parameters for effective 
decolorisation 
From Fig. 2 it was observed that A. niger showed 
maximum decolorisation of 85.3% at pH of 8.0, 
A. flavus showed 80.5% at pH of 7.5 while 
Pencillium spp. showed 84.8% at pH of 7.5. 
Maximum decolorisation was noticed in the 
range of 7.5 – 8.0 pH which is alkali in nature. 
Hence it was proved that the isolated organisms 
were adapted to alkali environment in soil. This 
effect could be the reason for obtaining 
maximum decolorisation of the     dye  effluent.   

From Fig. 3 it was observed that A. niger showed 
maximum decolorisation of 87.9% at 35° C, A. 
flavus showed 82.2% at   35° C while Pencillium 
spp. showed 85.5% at 30°C. Above 35°C the 
decolorisation efficiency was very less and these 
fungal species could not withstand above this 
temperature. Maximum decolorisation was 
noticed in the range of 30°C - 35°C. There might 
be the death of these fungal species or the 
activities of screened isolates above 35°C was 
very less. 
Similar study revealed that the optimum pH 
and optimum temperature for the 
decolorisation of  Reactive yellow 145 by B. 
boroniphilus was 7.0 and 30° C respectively10 
and the optimum pH and optimum temperature 
for the decolorisation of methyl orange by 
Lactobacillus casei TISTR 1500 was 6.0 and 
35°C respectively.11 

 
Fig. 1 : Fungal isolates from effluent contaminated soil  

 

 

 

 

 

 

 

 
 
       

      Fig. 2 : % Decolorisation at different pH                Fig. 3 : % Decolorisation at various                                                                   
                                                                                                          temperatures 
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Decolorisation experiments under shaking 
and static conditions 
From the batch decolorisation study with 
optimized conditions of pH and temperature 
it was revealed that A.  niger showed the 
maximum decolorisation of 89.9% at 
shaking condition than static condition 
(54.2%) after 15 days at 35° C and pH of 8.0 
(Fig. 4),  A. flavus showed the maximum 
decolorisation of  85.6% at shaking 
condition than static condition (48.3%) after 
15 days at 35° C and pH of 7.5 (Fig. 5) while  
Pencillium spp. showed the maximum 

decolorisation of  88.2% at shaking 
condition than static condition (52.9%) after 
15 days at 30° C and pH of 7.5 (Fig. 6). In 
static condition the fungus grew in mat form 
but in shaking condition it grew in pellet 
form (completely suspended form) due to 
uniform agitation. So there is less contact for 
cells with dye and nutrients in static form 
than shaking. Hence this may be the reason 
for less and complete or maximum 
decolorisation of the textile dye effluent 
during static and shaking condition 
respectively for these screened isolates. 

 

 
 

Fig. 4 : % Decolorisation at static and shaking by A.niger 
 

 
 

Fig. 5 : % Decolorisation at static and shaking by A.flavus 
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Fig. 6 : % Decolorisation at static and shaking by Pencillium spp. 
 
It was reported that isolated strain of Bacillus 
boroniphilus showed maximum decolorisation 
of reactive yellow 145 in static condition of 
growth.10 Bacillus subtilis SPR42 showed 
decolorisation activities of 74% for Vaxent 
Red HE7B and 92% for Vaxent Yellow HEGR 
dyes at 37° C and pH 8.512. Similar study 
reported that shaking condition was better for 
complete biosorption (7h) and decolorisation 
(20 days) of Reactive Blue-25 as compared to 
static conditions (15h, 25 days) by fungus 
Aspergillus ochraceus NCIM-114613 and 
Asperigillus tamarii decolorized CBB dye to 
an extent of 90% after 7 days of incubation.14 

CONCLUSION 
In the present investigation textile dye effluent 
was decolorized by which were isolated from 
effluent contaminated soil. These isolates were 
found to be more effective for decolorisation 
because they were exposed to the effluent in 
the soil. In this process the influence of various 
parameters such as pH, temperature and time 
period on decolorisation was studied. Hence 
this method of treatment can be suggested to 
industries for an eco-friendly one for 
environment. 
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We have modified our environment so radically that we must now modify 
ourselves to exist in this new environment. 

Norbert Wiener 


