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Abstract- The textile dyes are wide in range with different 
colour shades which are very difficult to remove from the 
environment. The bacterial treatment is most successful in 
treating dye samples and effectively degrades them. Azo dye 
Blue S was selected for the biodegradation study using 
bacterial isolates such as Bacillus sp and E coli. Under 
optimized conditions, the dye was completely (100%) 
degraded by E coli and 96% degradation was found with 
Bacillus sp. The degradation was monitored and confirmed 
through various standard methods includes by UV-Vis, TLC, 
HPLC, zone of inhibition and phyto toxicity analysis. The 
bacterial treatment of textile azo dyes was found to be very 
effective in 24 hours and the process was found to be complete 
removal of colour and toxicity of the dye. 
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I. INTRODUCTION 
 
 Wastewaters generated by textile industries are 
known to contain large amounts of toxic aromatic compounds, 
especially azo dyes [1]. It is well known that some azo dyes 
and their degradation products, such as aromatic amines, are 
highly carcinogenic [20]. Textile mill effluents are also 
characterized by high level of color caused by residual dyes 
[2]. 
 

 The colored waste water released into the ecosystem 
is also a dramatic source of aesthetic pollution and 
perturbation in the aquatic life. The effluent must be treated 
before discharged into environment because of their 
recalcitrant nature and potential toxicity to animals and 
human. Dyes also obstruct light penetration and oxygen 
transfer that affects water bodies Biological treatment offers a 
cheaper and environment friendly alternative to dye 
decolorization and wastewater reutilization in industrial 
process [4, 9] 
 

The general approach for bioremediation of textile 
effluent is to improve the natural degradation capacity of the 
indigenous microorganism that allows degradation and 
mineralization of dyes with a low environmental impact and 

without using potentially toxic chemical substances, under 
optimum conditions [6]. The present work deals with the 
bacterial degradation of azo dye at optimum conditions and 
various standard confirmatory analysis methods were 
performed to proof the complete and effective degradation by 
the bacterial isolates [8, 16, 17].  
 

II. MATERIALS AND METHODS 
 
Sample Preparation 
 

The dye incorporated MSM broth was inoculated 
with the isolates and incubated under optimized conditions. 
After the incubation the broth was then centrifuged at 10,000 
rpm for 20minutes [13]. Then the cells free supernatant was 
collected and used for following confirmatory analysis 
methods of dye degradation [21]. 
 
TLC 
 
According to Krishnakumari and Thangavel (2017) and 
Barathi et al., (2015), TLC was performed. The supernatant 
was  extracted with equal volume of methanol and 
concentrated with anhydrous Na2SO4 and spotted on silica gel 
coated TLC plate using with mobile phase solvent system of 
methanol, toluene, acetic acid and ethyl acetate (6:2:1:1) and 
results were observed under UV illuminator. 
 
HPLC 
 
HPLC analysis (Joshi et al., 2015; Roat et al., 2016) was 
carried out on C 18 reversed phase column (RPC – 18 
phenomenex) equipped with dual wave length detector by the 
isocratic method. The mobile phase was methanol with a flow 
rate of 0.75 mL/min and having 10 min run time. 
 
Zone of inhibition assay  
 
Sterile MH agar plates were prepared and spreaded with soil 
bacteria such as Bacillus sp, E coli, Pseudomonas sp and 
Staphylococcus sp [14]. The plates were created with wells 
and filled with the bacterial treated dye sample and incubated 
at 370C for 24 hours and observed for zone of inhibition. 
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Phyto toxicity - Seed Germination Assay 
 

The phytotoxicity assay was carried out [12] using 
two different seeds of Eleusine coracana (Finger millet) and 
Cicer aritinum (Chick pea). The test samples were sprayed on 
the seeds for 7 days in frequent intervals. The germination of 
the seeds was calculated by measuring the length of the root 
and the shoot formed. Germination of seeds was observed and 
the length of shoot and roots were measured after the 
incubation. 
 

III. RESULTS 
 
Thin Layer Chromatography (TLC)  
 

The Rf value of untreated dye samples were found to 
be less than the treated samples. Maximum Rf value was 
found as 5.8. 5.0 and 3.5 cm with E coli treated dye sample 
when compared to Bacillus sp treated sample (2.4,2.1 and 
1.8cm) and it confirmed that the biodegradation of dye and the 
bacterial isolates was found to be effective in degrading the 
azo dye.  
 
HPLC 
 

HPLC analysis of untreated dye shows 3 major peaks 
at RT 2.50, 4.415 and 6.020 seconds with some minor peaks 
and the treated dye chromatogram shows the disappearance of 
the major peaks at 4.415 and 6.020 and also certain new peaks 
with different RT as 2.677, 3.140 and 3.594, which confirmed 
that the biodegradation of azo dye by the both bacterial 
isolates were complete and effective. 
 
Zone of inhibition assay  
 

No zone of inhibition was found against all the test 
cultures indicates the complete detoxification of the dyes. 
 
Phyto toxicity - Seed Germination Assay 
 

The Bacillus sp and E coli respectively treated dye 
samples were supports the germination of seeds with shoot 
length 1.3cm and 1.6cm. The root length was found as 0.9cm 
and 0.8. 
 

IV. DISCUSSION 
 

The prepared TLC plates were spotted with bacterial 
treated dyes along with the untreated dyes [4, 13 and 14]. The 
plates were observed for the band formations [8, 11]. 
Additional bands were observed in treated samples when 
compared to the untreated dye sample which indicates the 

biodegradation of the dye samples by the bacterial isolates [6, 
19]. The bands were found with different Rf values which 
indicates the ability of the isolates to the breaking down of the 
dye molecule into simpler compounds and strongly confirmed 
as the degradation of dye molecules [2, 3]. Similar to TLC 
method, HPLC technique was performed as confirmatory 
analysis of the dye degradation [5, 15]. The HPLC method 
was performed and the results were found as appearance of 
new peaks and disappearance of certain peaks indicates the 
biodegradation of the dye molecules by the isolates [1, 7]. The 
significant change in the position of peaks with varying RT 
found in treated samples when compared to the (control) 
untreated dye chromatogram, confirming the biodegradation 
of dyes has occurred [4, 10]. The efficiency of the 
biodegradation process of the dye and effluent samples were 
analyzed through the zone of inhibition assay to confirm the 
detoxification of dyes [13, 21]. The positive control (water) 
showed the better germination of the seeds with 0.8cm -3.1cm 
range, root and 2.2cm - 5.5cm range of shoot length [16, 17, 
20]. The untreated dye and effluent samples completely 
inhibits the germination of the seeds thus indicates the 
presences of toxicity nature of the untreated samples [9, 12, 
18]. 
 

REFERENCES 
 
[1] Annika A. Durve, Arvind R. Gupta and Sayali R. 

Naphade, 2012. Decolourisation of Textile Dyes and 
Biological stains by Bacterial strains isolated from 
Industrial effluents. Advances in Applied Science 
Research 3 (5):2660-2671. 

[2] Barathi, S, P. Indra Arulselvi, 2015. Isolation and 
characterization of textile dye degrading native bacterial 
strains from textile effluent contaminated sites. 
International Journal of Multidisciplinary Research and 
Development 2(4):155-160. 

[3] Blanca E. Barragan, Carlos Costa and Carmen Marquez, 
M, 2007. Biodegradation of azo dyes by bacteria 
inoculated on solid media. Dyes and Pigments75:73-81. 

[4] Chamunorwa Aloius Togo, Cecil Clifford Zvandada 
Mutambanengwe and Christopher George Whiteley, 
2008. Decolourisation and degradation of textile dyes 
using a sulphate reducing bacteria (SRB) biodigester. 
microflora co-culture. African Journal of Biotechnology7 
(2): 114-121. 

[5] Chetana Roat., Avinash Kadam., Tallika Patel and 
Shailesh Dave, 2016. Biodegradation of Diazo Dye, 
Reactive Blue 160 by Isolate Microbacterium sp. B12 
Mutant: Identification of Intermediates by LC-MS. 
Int.J.Cur.Microbiol.App.Sci, 5(3):534-547. 

[6] Farah Maria Drumond Chequer., Daniel Junqueira Dorta 
and Danielle Palma de Oliveira, 2011. Azo Dyes and 



IJSART - Volume 4 Issue 2 – FEBRUARY 2018                                                                              ISSN [ONLINE]: 2395-1052 
 

Page | 1063                                                                                                                                                                   www.ijsart.com 
 

Their Metabolites: Does the Discharge of the Azo Dye 
into Water Bodies Represent Human and Ecological 
Risks. Advances in Treating Textile Effluent, Prof. Peter 
Hauser (Ed.), ISBN: 978-953-307-704-8, 27-48. 

[7] Ghaly AE, Ananthashankar R, Alhatta M and 
Ramakrishnan VV, 2014, Production, Characterization 
and Treatment of Textile Effluents: A Critical Review. J 
Chem Eng Process Technol 5(1):1-19. 

[8] Haresh Keharia and Datta Madamwar, 2003. 
Bioremediation concepts for Treatment of Dye containing 
wastewater: A Review. Indian Journal of Experimental 
Biology 41:1068-1075. 

[9] Harshad Lade, Sanjay Govindwar, and Diby Paul, 2015.  
Low-Cost Biodegradation and Detoxification of Textile 
Azo Dye C.I. Reactive Blue 172 by Providencia rettgeri 
strain HSL1. Journal of Chemistry, 2015:1-10. 

[10] Joshi, P.A, Sandesh Jaybhaye and Kirti Mhatre, 2015. 
Biodegradation of dyes using consortium of bacterial 
strains isolated from textile effluent. European Journal of 
Experimental Biology 5(7):36-40. 

[11] Kannan.S, K. Dhandayuthapani and Mazher Sultana, 
2013. Decolorization and degradation of Azo dye - 
Remazol Black B by newly isolated Pseudomonas putida 
Int.J.Curr.Microbiol.App.Sci 2(4): 108-116. 

[12] Karthikeyan, K and D. Kanchana, 2014.Phytotoxicity 
Analysis of Untreated and Bacterial Consortium Treated 
Textile Dye Effluent. International Journal of 
Pharmaceutical & Biological Archives 5(3):172 -175. 

[13] Krishnakumari. G and M.Thangavel, 2017. Analysis of 
Phytotoxicity effect of untreated and Pseudomonas sp 
treated textile dye and effluents. IJIR 3(1):1168-1170. 

[14] Krishnakumari. G and M.Thangavel, 2017. 
Immobilization of Bacterial isolates and its effect on 
Biodegradation of Azo dyes. IJEP 37(6):503-508. 

[15] Maulin P Shah, Kavita A Patel, Sunu S Nair, A M Darji, 
2013. An Innovative Approach to Biodegradation of 
Textile Dye (Remazol Black B) by Bacillus Spp. 
International Journal of Environmental Bioremediation & 
Biodegradation 1(2):43-48. 

[16] Nupur Mathur , Pradeep Bhatnagar, Pratibha Sharma, 
2012. Review of the Mutagenicity of Textile Dye 
Products. Universal Journal of Environmental Research 
and Technology 2(2):1-18. 

[17] Puvaneswari, N, J. Muthukrishnan and P. Gunasekaran, 
2006. Toxicity assessment and Microbial Degradation of 
Azo dyes.Indian Journal of Experimental Biology 
44(8):618-626. 

[18] Rita Kant, 2012. Textile dyeing industry an 
environmental hazard. Natural Science 4(1):22-26.  

[19] Sriram, N  and Reetha, D, 2015. Isolation and 
characterization of dye degrading bacteria from textile 

dye effluents. Central European Journal of Experimental 
Biology 4 (2):5-10 

[20] Vikas Dinkar Gosavi and Sandip Sharma, 2014. A 
General Review on Various Treatment Methods for 
Textile Wastewater. JECET 3(1):29-39. 

[21] Walter G. Levine, 1991.Metabolism of A20 Dyes: 
Implication for Detoxication and Activation. Drug 
Metabolism Reviews 23(3and4):253-309. 

 


