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Azo dye entitles the largest and versatile group among the synthetic dye are used 

at large scale in industries of paper, dying, printing and cosmetics industries they 

release industrial effluent by traditional method treatment which causes serious 

problems world-wide. In the present study SG-7 bacterial isolate was isolated 

from the textile effluent from Surat in Sachin G.I.D.C. and were studied for 

process of bioremediation. These isolates were further studied for the various 

factors such pH, temperature, static and shaking condition, various dye 

concentration, various carbon source and nitrogen source. And successful results 

were obtained under static condition at pH-7 at 30ºC with glucose and peptone as 

a carbon and nitrogen sources. On the basis of Biochemical and Molecular 

identification the isolate was identified as a Bacillus lentus which is a novel 

organism in study of remediation. 
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INTRODUCTION: 

Textile effluent has become the most severe 

pollution problem because of its increase in demand 

of the product (Desai and Desai, 2016). 

Environmental biotechnology is more extensively in 

the treatment of textile effluent by the textile 

industry due to use of the different biological 

methods (Intwala and Desai, 2015). Dye waste-water 

should be treated before the discharge to the 

environment. Effluent released from textile industry 

have increase amount of coloured pigment effecting 

the aquatic life and also human being causing 

carcinogenic effect (Vinut et al., 2016). Various 

physical and chemical methods have been employed 

for the treatment of dye contaminated waste-water. 

But major limitations are found in the use of these 

methods i.e. lack of complete removal of dye, 

generation of secondary wastes and their cost. So 

biological method was found to be more effective in 

decolorisation and colour removal from effluent. 

And its also cost effective. 

 

MATERIALS AND METHODS 

Collection of textile effluent: 

Textile effluent was collected from effluent site as a 

source of bacteria from Sachin GIDC, Surat, 

Gujarat.Effluents was collected in sterile plastic 

container. 

Chemicals & Reagents: 

Azo dye was use in the current study. It was 

commercially graded and supplied by the dealer of 

Hi-Media India. Eriochrome Black T was used in the 

current study. 

Isolation of dye decolourising bacteria: 

BHM was used as an enrichment broth and was 

transferred into 250ml flask having 100ml BHM 

medium with respective dye and incubated for 24  
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hours at R.T. under static condition. Strains which 

were found to utilize dye as a natural nutrient 

source.0.1ml activated cultures were streaked on the 

BHM Agar plate for the zone of decolourisation. 

And after the measurement of the diameter of the 

zone they were further studied for the flask assay at 

different interval of time. Isolate which gave better 

high potentiality of the dye decolourising were 

studied for further characterisation with various 

parameters. 

Partial identification of the isolate: 

Loopful of growth was obtained after incubation and 

were streaked on BHM +Dye agar plate and were 

incubated at R.T. for 24 hours. Morphologically 

colonies obtained were further studied. Based on 

16srRNA sequencing and biochemical methods the 

isolate was indentified. 

Dye decolourising Assay: 

BHM was used as the basal medium in the flask of 

250ml along with the dye EBT and was inoculated 

using 0.1% v/v. Decolourization assay was studied 

by measuring the difference between Intial and Final 

O.D. at specific nm. 

% of decolorisation= Intial O.D. – Final O.D. / Intial 

O.D. *100. 

Effect of Various Physiochemical of Dye 

Decolorising Assay: 

Dye decolorising assay under static and shaking 

condition: 

Dye decolorising was studied under different 

physiological condition such as static and shaking to 

find out the pattern of decolorisation. Influence of 

shaking condition were maintained experimentally at 

150 rpm at R.T. and static condition was maintained 

without the use of shaking condition and simple 

incubator was used for carrying out and experiment. 

Effect of pH: 

To study the effect of pH on decolorisation process 

BHM dye were adjusted to different pH 3,5,7 & 9. 

pH of the medium was adjusted with 1N HCl or 1N 

NaOH. Flask was then inoculated with strain SG 7 

(isolated bacteria from textile effluent) and 

incubated at R.T. under static condition and observed 

for the process of decolorisation. 

Effect of different temperature: 

To study the effect of different temperature on 

decolourization process, BHM was inoculated with 

and kept at different temperature 25ºC, 30ºC,35ºC, 

40ºC at desired pH under static condition to observe 

pattern of decolourization. 

 

 

Effect of carbon source: 

BHM was inoculated with different carbon sources 

or substrates individually with 0.5% (dextrose, 

lactose, sucrose) and further studied for 

decolourization process. 

Effect of different nitrogen sources: 

BHM dye were inoculate with different substrate 

individually for Nitrogen source as 0.5% (yeast 

extract, beef extract, & peptone were used further for 

decolourisation process. 

Effect of different dye concentration: 

BHM were inoculated with different concentration 

of 50ppm, 100ppm, 150ppm, and 200 ppm and were 

studied further for the dye decolourisation. 

 

RESULT AND DISCUSSION  

In the present study shows that the textile effluent 

was collected from the Sachin G.I.D.C. was alkaline 

in nature. And the various screening method was 

done for the isolation of dye decolorising bacteria by 

serial dilution method of the effluent. Around 10 

isolates were obtaine and they were further screen for 

their dye decolorising property. And from that 2ᵒ 

screening SG-7 isolate gave better zone of 

decolorisation and was further studied for effect of 

various factor on dye decolorising. 

SG -7 isolate was further indentified through 

various biochemical and molecular method and was 

identified as Bacillus lentus. 

Now the dye decolorizing was being studied 

through flask assay with different parameters. In the 

(figure 1) the dye decolourising assay was studied 

through various condition and studied for the effect 

on dye decolorising. BHM was inoculated with 24 

hours old culture of Bacillus lentus (SG-7) and 

studied for dye decolorising assay and it was found 

that dye decolorisng was found to be higher in the 

static condition then in the shaking condition. 

Literature review also shows that the most of 

the decolorisation assay was successful in static 

condition then in shaking condition. (Figure 2) gives 

the data of effect of pH on dye decolorisation assay. 

Here also the BHM medium was inoculated with 24 

hours old culture of Bacillus lentus and various ph 

studied were pH-5, pH-7, pH-9 and pH-3 by 

adjusting the pH of the BHM. Results were found 

better in pH-7 at the 96 hr 97% decolourisation was 

observed while minimum decolorisation was 

observed in pH-9 and pH-5 and pH-3 showed 

moderate decolorisation. 
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Figure 1: Effect of static and shaking condition on the 

decolorisation process. 

 
Figure 2: Effect of pH on the decolorisation 

process. 

Figure: 3 Effect of temperature on the decolorisation 

process. 

Figure: 4 Effect of Carbon source on the process 

of decolorisation 

 

Figure 5: Effect of Nitrogen source on the process of 

decolorisation 

 

 
Figure 6:  Effect of Dye concentration on the 

process of decolorisation 

 

Effect of various temperature were also studied on 

the decolorisation process. Different temperature 

studied in shown in (Figure- 3). Various temperature 

are 25ºC, 30ºC, 35ºC and 40ºC. decolorisation 

observed highest i.e. 98% in the 30ºC after 48 hours 

of the incubation then the rest of the different 

temperature.  

Figure 4 shows the data of various Carbon sources 

ie. Sucrose, Lactose and Glucose in the 

concentration of 1%. With 24-hour old culture of 

Bacillus lentus. Mostly the carbon sources are found 

to enhance the decolorising activity. Here also the 

various sources were used and glucose was found to  
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best decolorisation at 72 hours and it was 96% while 

lactose and showed 70 to 74% decolorisation. 

Various nitrogen sources were studied for the effect 

of nitrogen source on the study of effect of Nitrogen 

source on decolorisation. Peptone showed higher 

rate of decolorisation 98% at 72 hours of incubation 

while beef extract and yeast extract showed lower 

rate of decolorisation which is observed in the figure 

5. Figure 6 shows the result of effect of various dye 

concentration on the process of decolorisation. 

Various concentration taken into study was 50 ppm, 

100 ppm, 150 ppm, 200 ppm. 150 ppm concentration 

of EBT dye showed maximum decolorisation and 

gave better result than 50 ppm, 100ppm, and 200 

ppm. 97% total decolorisation in 150 ppm and 200 

ppm showed lower rate of decolorisation. 

The sample were collected from the nearby 

regions of Surat G. I. D. C. Sachin, Gujarat, India. 

Textile industries have increased due to increase in 

demand and increase in population. It’s found that 

the textile industry plays an important role in 

economical position of Gujarat (Intwala and Desai, 

2015). Effluent was collected from the waste 

disposal site so that the screening and isolation of 

dye degrading bacteria can be increased. Because of 

these textiles industry there is increase in water 

pollution and soil pollution. Large amount of dye 

containing waste water is discharged these leads to 

pollution of water. 

Isolation was carried out on BHM having 

EBT dye 100mg/l and plates were incubated at 30ºC 

for 24 hours. Isolated organisms were undergone for 

1º screening. It was carried out on the basis of 

decolourisation. 5ml sample was withdrawal from 

enriched medium and observed for the measurement 

of decolourisation on Shimadzu spectrophotometer. 

Decolourisation activity was measured at interval of 

6 hours at 503 nm. SG-7 was one of the isolate from 

the effluent and further studies were carried out on 

it. Bacterial culture was indentified using 

microscopic, biochemical characteristics as well as 

by 16s rRNA sequencing and was identified as 

Bacillus lentus. 

Effect of various physical conditions such as 

static and shaking, pH, temperature, Carbon source, 

Nitrogen source, dye concentration effect on 

decolourization of EBT by Bacillus lentus were 

studied in detail (Shasrabudhe et al., 2014). 

Decolorisation of EBT was found to be 

better in static condition then shaking condition by 

the isolate Bacillus lentus (SG-7) observed in the 

figure 1. According to the literature review (Wang et 

al., 2009) Citrobacter spps were found to give better 

result in static condition then shaking condition. 

Enterobacter cloacae also showed the poisitive 

results in static condition then shaking condition 

(Intwala and Desai, 2015). 

The decolourization experiment was studied 

using different pH 3, 5,6 and 8 by adjusting the pH 

of the medium. Decolourisation was achieved at pH 

5 within 48 to 72 hours. While according to the 

literature review Pseudomonas spps shows the 

higher rate of decolourization at pH 10 (Shah MP, 

2013). While Citrobacter spps showed 

decolourization at pH 6 and 7 within 48 hours. It 

could be because of the effective pH for Citrobacter 

spps was slightly acidic to neutral (Wang et al., 

2009) and Bacillus subtilisshowed higher rate at pH-

8 within 12 hr of incubation of 70%.  Enterobacter 

cloacae showed best decolourization at pH-7 within 

to 24 to 30 hr of incubation can be because the 

growth of Enterobacter spps is neutral pH. (Intwala 

and Desai, 2015). Pseudomonas putida also showed 

excellent rate of decolourization capacity at pH 7.0 

within 10 hr of incubation. (Murthy et al., 2012). B. 

lentus showed strong decolourization at 30ºC in 30 

to 48 hr of incubation. Litreature studied showed that 

E. cloacae showed strong decolorisation at 30ºC 

(Intwala and Desai, 2015). While for the dye 

Bromophenol blue the isolate showed 88% of 

decolorisation at 40ºC within 12 hr of incubation. 

(Milikli and Ramchandrarao, 2012). While 

Citrobacter spps showed strong decolorisation 

activity between 27ºC to 37ºC optimum temperature 

for the growth of bacteria. (Wang et al., 2008). Three 

carbon sources such as dextrose, sucrose, and lactose 

were studied for its effect on decolourisation. 

Sucrose was found to be better carbon source 

showed better decolourisation. While Bacillus spps 

showed starch as a mode of optimized carbon source 

for decolourisation. (Milikli and Ramchandrarao, 

2012). In the literature review it was found that 

Citrobacter spps showed inhibitory effect on 

decolourization activity when glucose was added 

they showed higher degradation activity. (Wang et 

al., 2008). From different literature referred glucose 

was found to be optimum carbon source for growth 

and also showed positive effect on decolourisation. 

(Intwala and Desai, 2015). Nitrogen sources where 

been studied for the observation effect on 

decolourisation process. Beef extract were found to 

show higher rate of decolourisation i.e. 79% within 

72 hours. 
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In E. cloacae showed 90% of decolourisation 

on Methyl Red within 30 hr (Intwala and Desai, 2015) 

Bacillus spps, Klebsiella spps, Salmonella spps showed 

increase in decolourising activity by 84.67%, 67.33%, 

70.67% respectively (Ponraj et al., 2011). Dye 

decolourizations were studied with various 

concentration of dye. and the Bacillus lentus showed 

98% decolourisation 96 hours of incubation. According 

to literature review Pseudomonas spps show 60% of 

decolourisation at 500 mg/l within 4 days of incubation 

of Methyl Orange. 

Textile dye Eriochrome Black T one of the azo 

dye is decolourised under static condition with a 

coordinated effect of bacteria which was isolated from 

textile effluent. The isolate was found to be novel in 

terms of decolourisation. 

Strain SG-7 was isolated from textile effluent and was 

indentified using various biochemical and molecular 

identification technique as Bacillus lentus. Various 

factors were studied to study the effect of various 

physiochemical factors in dye decolourization process 

and it gave better result at static condition, pH – 7, 

temperature 30ºC, Dextrose, as a carbon source and 

Peptone as a Nitrogen source gave 98% of 

decolourisation in 30 hours of incubation. 
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