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ABSTRACT: This study was carried out to find out the qualities of tannery effluents with the assessment of 
physicochemical parameters of effluent, isolation, and identification of fungi and their optimization of different 
parameters on dye decolorization. In the present study, various physicochemical parameters such as Color, Odor, 
pH, EC, TSS, TDS, BOD, COD, Chromium, Copper, Chloride, and Sodium of untreated tannery effluent was 
studied. The results of the parameters showed that the effluent was blackish with a disagreeable odor, alkaline in pH 
with a high organic and inorganic loads such as EC, TDS, BOD, COD, TSS, Chromium, Copper, Chloride and 
Sodium. The physicochemical parameters were determined as per the standards prescribed by CPCB. Four fungal 
species were isolated and identified by LPCB staining namely Aspergillus niger, Aspergillus flavus, Penicillium 
citrinum, and Curvularia lunata. To test the activity of these fungi on different dyes, experiments were carried out 
for the optimization of different parameters. The maximum decolorization of dye was achieved by Aspergillus niger. 
From this study, it was found that the maximum biotransformation of dye effluent can help to solve the pollution 
problem.  
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Nowadays water resource forms crucial assets in our 
day-day life not only for humans but also for other 
living organisms to survive Wang et al., (2020). 
Tannery wastewater encloses an extensive amount of 
perilous pollutants in which heavy metals are very 
common Saranraj et al., (2013). There are several 
physical and chemical treatment methods such as 
electrochemical methods employed to remove heavy 
metals in the effluent. The primary and pretreatment 
methods were used for the removal of suspended 
organic and inorganic solids. It is cost-effective and 
therefore microorganisms are used for oxidizing the 
organic and inorganic components (Chaturvedi, 1992). 
Therefore, Dye decolorization may be economical to 
develop alternative means of dye decolorization such 
as bioremediation due to its reputation as an 
environmentally friendly acceptable treatment 
technology Supaka et al., (2004). The tannery effluent 
is considered as high pollutants among all other 
industrial effluents Eye et al., (1971). A variety of 
physicochemical treatments have been devised 
previously for the dyes and textile wastewater. 
However, these suffered from some serious drawbacks 
in terms of their limited applications or their high cost. 
The wastewater is highly polluted in terms of 

biological oxygen demand (BOD), chemical oxygen 
demand (COD), suspended solids, nitrogen, electrical 
conductivity, sulphate, sulphide, and chromium 

Mondal et al., (2005). Hexavalent chromium present 
in tannery effluent can cause nausea, vomiting, skin 
irritation, and problem-related to the respiratory tract 
can cause lung carcinoma due to chromium toxicity 
Palmer et al., (1994). Chaetomium globosum, 
Fusarium solani, and Aspergillus niger utilize tannin 
as a carbon source.  A wide variety of microorganisms 
are reported to be capable of decolorization of dyes 
and it can be used in effluent treatment plant for 
removal of these dyes Ponraj et al., (2011). In the 
present study, an attempt was made to analyze the 
physicochemical characteristics of untreated tannery 
effluent, isolation and identification of fungi from the 
tannery effluent by LPCB staining, the potential of 
fungi strains for decolorization of tannery effluent 
containing dyes, optimization of various parameters 
such as pH, temperature, carbon source, and nitrogen 
source. 

 
MATERIALS AND METHODS 
Collection and transport of tannery effluent: The 
tannery effluent was collected from a common 
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effluent treatment plant (CETP), Pallavaram during 
March 2019. The sample was collected in a sterile 
plastic container and transported to the laboratory for 
bacteriological analysis. 
 
Physical and chemical analysis of tannery effluent: 
The physicochemical parameters of the effluent such 
as color, odor, pH, Electrical conductivity (EC), Total 
dissolved solids (TDS), Total suspended solids, BOD, 
COD, Chromium, copper, chloride, and sodium were 
determined as per the standard prescribed by CPCB 
(1995). 
 
Isolation of dye degrading fungal isolates from 
tannery effluent: Fungal isolation was carried out by 
serially diluting the effluent and plated on SDA 
medium by pour plate technique and incubated at 30°C 
for 3-5 days. After incubation, colonies were isolated 
and identified by LPCB staining. The identified fungi 
were used for screening techniques. 
  
Screening of dye degrading fungal isolates: The 
potential strain for decolorization of dye was selected 
by inoculating the isolates in 100ml of SD broth with 
10ml of dye effluent and incubated in shaking 
condition at 30oC for 3-5 days. After incubation, the 
OD value was measured at 470nm. The isolate which 
showed more than 70% decolorization was selected 
for further studies Khatid et al., (2008).  
 
Optimization of parameters: The decolonization 
process was optimized by studying the effect of 
different physical and nutritional factors. 
Decolorization of dye in 15ml of SD broth with 3.5ml 
effluent was optimized by using 5ml of potential strain 

concerning the effect of 1% carbon sources (glucose, 
rice, sucrose, starch, wheat), 1% nitrogen sources 
(yeast, ammonium sulphate, ammonium chloride, 
peptone, urea), pH (6, 6.5, 7, 7.5, 8) and temperature 
(20oC, 25oC, 30oC, 35oC, 40oC). The initial absorbance 
was taken and all the flask were incubated at 30oC 
under shaking condition for 3-5 days. After 
incubation, final OD was measured by centrifuging at 
8000 rpm for 10 minutes and the OD value was 
measured by using the supernatant. 
 

RESULTS AND DISCUSSIONS 
A significant proportion of dyes enter the environment 
through wastewater. Microbial decolorization has 
been proposed as a less expensive and less 
environmentally intrusive alternative. 
 
Physical and chemical analysis of tannery effluent: 
The physicochemical characteristics of the untreated 
tannery effluent were analyzed for March month 2019. 
The result of the study shows that it is alkaline with 
high BOD, COD, organic particulate matter, 
disagreeable odor, and blackish color. An unpleasant 
odor may be due to microbial growth or H2S gas. The 
pH of the tannery effluent was highly alkaline of about 
8.9. The electrical conductivity was found to be high 
and ranges about 11625 µmhos/cm. The total 
dissolved solid was found to be 2984 mg/ml. The total 
suspended solids were found to be 142 mg/ml. The 
value of BOD was found to be 846 mg/l and COD was 
found to be 1098 mg/l. The concentration of total 
chromium was found to be 5 mg/l and copper 6 mg/l 
as shown in Table 1. 

 
Table 1. Analysis of physicochemical parameters of untreated tannery effluent 

S. No Parameters CPCB 1995 Observations 
1 Color Colorless Blackish 
2 Odor Odorless Disagreeable odor 
3 pH 5.5-9.0 8.9 
4 EC 400 µs/cm 11625 
5 TDS 2100 mg/l 2984 
6 TSS 100 mg/l 142 
7 BOD 30 mg/l 846 
8 COD 250 mg/l 1098 
9 Chromium 2 mg/l 5 
10 Copper 3 mg/l 6 

 
Table 2.  Percentage of dye decolorization by fungal isolates 

 
 

Table 3. Effect of different carbon source in dye decolorization 
Different carbon source Glucose Rice Sucrose Starch Wheat 
% of decolorization 59.7 30.5 45.0 22.3 22.7 

 
Table 4. Effect of different nitrogen source in Dye decolorization 

Different Nitrogen source Yeast Ammonium Sulphate Ammonium Chloride Peptone Urea 
% of Decolorization 62.9 52.1 77.3 71.9 32.2 
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Isolation of fungal isolates from tannery effluent: The 
effluent is rich in organic and inorganic nutrients 
which would have supported the growth of the fungal 
population. The fungal strains were isolated from 
untreated tannery effluent by serial dilution technique. 
The results of the microbial analysis of the effluent 
showed four species of fungi such as Aspergillus 
niger, Aspergillus flavus, Penicillium citrinum, and 
Curvularia lunata. 
 
Screening of dye degrading fungal isolates: These 
fungal isolates were screened for the decolorization of 
dye effluents by using a spectrophotometer. 
Aspergillus niger was screened out which showed 
more than 70% decolorization. The percentage of 
decolorization was shown in Figure 1 and Table 2.  

 
 

 
Fig 1. Percentage of dye decolorization 

 
Optimization of Parameter: Effect of different carbon 
sources: The increase in decolorization percentage 
after the addition of carbon resources is attributed to 
the reality that the dyes are deficient in carbon content 
and biodegradation without any more carbon assets is 
difficult Georgiou et al., (2005). The lower in 
decolorization percent after the addition of a few 
carbon sources and the potential of a few carbon 
sources to induce boom without growth in 
decolorization might be attributed to that, the sugars 
can also inhibit the decolorization of azo dyes because 
of its effect as catabolite repression. Different carbon 
sources were evaluated for dye decolorization. Among 
various carbon sources, glucose (59.7%) showed 
maximum activity for the decolorization of dye by 
using Aspergillus niger. The percentage of 
decolorization at different carbon sources as shown in 
Figure. 2.  The effect of different carbon sources on 
decolorization of dye was investigated and the results 
were furnished in Table. 3.  Five different carbon 
Glucose, rice, sucrose, starch wheat sources viz., were 
tested in the present decolorization study. Among the 
microorganism isolated tested, maximum 

decolorization of dye was observed by Aspergillus 
niger in the medium supplemented with wheat (22.7 
%). The bacterial isolate Aspergillus niger showed 
minimum decolorization of dye (59.7 %). Next to 
glucose, maximum Aspergillus niger decolorization of 
dye observed in the medium supplemented with 
Glucose, rice, sucrose, starch wheat. 

 
 

Fig 2. Effect of Carbon Source 
 

Effect of different nitrogen sources: Nitrogen source 
supplementation in medium plays a major role in dye 
decolorization activity. The highest percentage of 
decolorization of effluent with ammonium chloride 
was found to be 77.3%. Lowest decolorization 
percentage were observed using urea as nitrogen 
sources. The effect of different nitrogen sources on 
decolorization by A. niger was illustrated in Figure. 3. 
The effect of different nitrogen sources on 
decolorization of dye was assessed and the results 
were furnished in Table. 4. Five different nitrogen 
sources viz., yeast extract, ammonium chloride, and 
urea were tested in the present decolorization study. 
Among the Aspergillus niger, bacterial isolates tested, 
maximum decolorization of dye was observed by 
Bacillus odyssey in the medium supplemented with 
ammonium chloride (77.3 %) (Goel, 1997). The 
bacterial Aspergillus niger showed minimum 
decolorization of dye as observed in the medium 
supplemented with urea. Nigam et al reported that 
isolated PDW did not show decolorization when yeast 
extract omitted from the medium. Growth of 
Pseudomonas luteola was directly related to the 
concentration of yeast extract and when the 
concentration of yeast extract was reducing growth 
and color removal was decreased. Nigam et al., (2020) 
have also reported maximum decolorization of azo 
dyes in the presence of yeast extract (5 g/l) in PDW 
consortium. The color removal percentage of most 
dyes increased sharply after the addition of yeast 
extract and this is by other reports (Pearson, 1980). 
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Fig 3. Effect of Nitrogen Source 

 

Effect of pH: The results show that the organism was 
capable of decolorizing dyes over the pH range of 6-8. 
The best decolorization (77.3%) was achieved at pH 6 
in 5 days. This could be because the optimum pH for 
the growth of Aspergillus niger was acidic. Whereas 
the rate of color removal was much lower at the 
strongly alkaline condition. The effect of different pH 
on the decolorization of dyes by Aspergillus niger was 

shown in Figure. 4. The effect of the pH value on the 
decolorization studies has a significant role as it 
determines the surface charge of the bio sorbent and 
the degree of ionization and speciation of the dye 
solution. Figure. 4 showed that as the pH increased the 
removal percent increased and reached the maximum 
removal efficiency (77.3%) at pH 6.0. Then by 
increasing pH value, the decolorization process was 
decreased as shown in Table 5. 
 

 
Fig 4. Effect of pH 

 
Table 5. Effect of different pH in dye decolourization 

Different pH 6 6.5 7 7.5 8 
% of decolorization 77.3 71.4 48.9 31.7 25.3 

 
Table 6. Effect of different temperature in dye decolorization 

Different Temperature  20oC 25oC 30oC 35oC 40oC 
% of decolorization 31.7 78.7 73.7 46.7 23.5 

 
 

Effect of temperature: It was found that within an increase 
in temperature from 20-40oC the decolorization rate 
increased. The maximum decolorization (78.7%) was 
observed at 25oC and a further increase in temperature 
to 40oC drastically affected the decolorization activity 
of fungal isolates. The effect of different temperatures 
on decolorization was shown in Figure 5. Although the 
optimum temperature for dyes Colour removal by 
Aspergillus niger. was 25ºC, our analysis showed that 
the Aspergillus niger capacity for decolorization of 
azo dyes reached the minimum values at temperature 
degrees more than 40ºC as shown in Table 6. The 
reason for the negative effect of high temperature on 
dyes removal might be because of the injury of cell 
viability and suppress the bacterial enzymes 
responsible for azo dyes degradation Wang et al., 
(2009). However, microbial decolorization of dyes 
may refer to various processes e.g. biodegradation, 
adsorption, precipitation, and/or biosorption. All these 
processes may be acting together as interdisciplinary 
processes or maybe one or two of them could be the 
major decolorization process effected in various 

degrees by pH, temperature, time, and inoculum 
concentration. 

 
Fig 5. Effect of Temperature 

 

The results of physicochemical parameters were 
compared with CPCB 1995. pH is alkaline due to the 
presence of carbonates and bicarbonates present in the 
effluent Saxena et al., (2002). The electrical 
conductivity was found to be very high which may be 
due to the presence of inorganic substances and sail 
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that show good conductivity. High electrical 
conductivity levels may be due to a higher 
concentration of acid-base and salt in water. A high 
level of TDS may be due to high salt content and it is 
unsuitable for irrigation Moosvi et al., (2005). A high 
level of TSS may be due to the insoluble organic and 
inorganic present in the effluent Nagarajan et al., 
(2005). A high level of BOD indicates that the tannery 
effluent has a high organic load. Increased BOD leads 
to the depletion of dissolved oxygen Poole et al., 
(2009). The COD level of tannery effluent was higher 
than the standard level. COD is used for the 
determination of total oxygen demand by organic 
material present in the effluent Raj et al., (2002) 
recorded higher values of COD in the tannery effluent. 
The concentration of chromium and copper is higher 
than the standard level. The concentration of heavy 
metals varies depending upon the process of tanning 
in various industries Vidya et al., (2007). The results 
indicated that some native fungi are adapted to heavy 
metals under constant metal stress for a long time and 
the toxic metals are used as micronutrients by the 
growth of fungi Zhang et al., (2008). The growth of 
the fungi may be affected by the presence of dyes at 
toxic concentration. This also affects the dye 
decolorization efficiency of the fungal species 

Kaushik et al., (2009). Glucose is needed for azo dye 
decolorization by different microorganisms. Sugars 
also serve as reducing agents for dye decolorization 

Ali et al., (2010). The best decolorization was 
achieved at acidic pH 3 and PH 4 in 4 days by using 
Aspergillus niger (Sabrien, 2016). Aspergillus niger 
and Mucor sp were the most effective decolorizer at 
27oC and 37oC Ponraj et al., (2011).  At a higher 35oC 
or lower 25oC, the decolorization activity of the fungus 
is reduced because the fungus can unable to produce 
peroxidases for decolorization or peroxidases denature 
Radha et al., (2005).  
 
Conclusion: Our findings revealed that A. niger 
remoted from fabric wastewater has a high affinity for 
the decolorization procedure. The results obtained 
show that Aspergillus niger isolated from the tannery 
effluent is the efficient strain to decolorize the dye 
present in the effluent. Temperature, pH, carbon, and 
nitrogen source were found to be an important 
parameter in biodegradation of tannery effluent. 
Removal of dye was due to the production of 
extracellular enzymes produced by fungi. Pollution 
due to dye present in tannery effluent can be reduced 
by fungi. 
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