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Introduction 

Different dyes used in textile industry usually have a synthetic origin 

and complex aromatic molecular structures which make them more 

stable and more difficult to be biodegraded. Due to their ease of 

manufacturing methodology, azo dye accounts for almost 80% of 

annual production of commercial dyes all over the world [1]. Azo 

dyes, containing one or more azo bond (-N=N-), account for 60-

70% of all textile dyestuffs used [2]. It is estimated that about 10-

15% of the total production of colorants is lost during their synthesis 

and dyeing Processes [3]. The textile dyes are highly reactive and 

during processing it is difficult to treat. About 100,000 commercially 

available dyes are known and nearly 1 million tons of dyes are pro-

duced throughout the year, whereas, out of the total usage, 10% of 

dyes are released in environment as dyestuff waste [4]. Whereas, in 

the case of reactive dyes almost 50% of the initial dye load is found 

in the dye bath effluents [5]. Azo dyes are poorly biodegradable 

because of their structure6 and though they represent, a potential 

important class of organic pollutant, little is known about their fate 

[6]. 

Microorganisms can play a very significant role in decomposition 
and ultimate mineralization of these dyes [7,8]. Environmental bio-
technology is based on ability of microorganism (both bacterial & 
fungal) to decompose larger chemical compounds, which are xeno-
biotics. Many researchers have studied in detail and have isolated 
several microbial strains having potential to decolorize a large num-
ber of dyes belonging to different classes have been isolated [9]. 

Biodegradation of reactive azo dyes present in textile wastewater is 
a complicated procedure due to versatility in structure of dyes. The 
factors such as temperature, dissolved oxygen, redox mediators, 
type of microorganisms and amount of nutrients, type and chemical 
structure of dye are under study [10-12]. Many research reports are 
available, which explain successful decolorization of dyes by using 
purified microbial cultures. But these findings do not find much ap-
plication in practical treatment system due to complexity and heter-
ogeneity of chemical compounds present in textile wastewater. 
Over the Past decades, Biological decolorization has been investi-
gated as a method to transform, degrade or mineralize azo dyes 
[13]. Moreover, such decolorization and degradation is an environ-
mentally friendly and cost competitive alternative to chemical de-
composition process [14]. Unfortunately, most azo dyes are recalci-
trant to aerobic degradation by bacterial cells [15]. However, there 
are few known microorganisms that have the ability to reductively 

cleave azo bonds under aerobic conditions [16]. 

It was reported that cell extracts or membrane-permeabilized cells 
reduce azo dyes more efficiently than entire cells, especially in the 
case of sulphonated azo dyes [17,18]. The flavin reductases are 
located in the cytoplasm of the cells [19], which suggests that an-
aerobic reduction of azo dyes is an intracellular process and the 
permeation of azo dyes across the cell membrane is a rate-limiting 
factor. On the contrary, using different bacterial cultures, other au-
thors found similar removal rates for polymeric azo dyes and other 
analogue compounds with much simpler structures [20], an extra-

cellular mechanism for azo dye reduction being proposed. 

Citation: Prasad M.P., Bhakat P. and Chatterjee S. (2013) Optimization of Textile Dye Degradation by Bacterial Species Isolated From Natural 
Sources. Journal of Ecology and Environmental Sciences, ISSN: 0976-9900 & E-ISSN: 0976-9919, Volume 4, Issue 1, pp.-97-99.  

  

Copyright: Copyright©2013 Prasad M.P., et al. This is an open-access article distributed under the terms of the Creative Commons Attribution 

License, which permits unrestricted use, distribution and reproduction in any medium, provided the original author and source are credited.  

Journal of Ecology and Environmental Sciences 
ISSN: 0976-9900 & E-ISSN: 0976-9919, Volume 4, Issue 1, 2013 

Abstract- Dyes are extensively used in the textile industry because of their wide variety of color shades, ease of application and minimal ener-
gy consumption. Disposal of these dyes into the environment causes pollution and serious damage, since they may significantly affect the 
photosynthetic activity of hydrophytes and also they are toxic to some aquatic organisms. In this study four microorganisms (one Pseudomo-
nas sp. and three Bacillus sp.) were isolated and assayed for their ability to degrade six textile dyes. In order to test the activity of these bacte-
ria on different dyes, experiments were carried out for optimization at different pH, temp and Dye concentration. All the four microorganisms 
showed maximum dye degradation after 8 days of incubation. The results from present study shows practical application potential of these 

bacterial species in the biotransformation of various dye effluents that can help to solve the pollution problems caused by textile industries. 

Keywords- Biodegradation, Optimization, Textile Dyes 

OPTIMIZATION OF TEXTILE DYE DEGRADATION BY BACTERIAL SPECIES ISOLATED FROM 
NATURAL SOURCES 



|| Bioinfo Publications ||  2 

 

Materials and Methods 

Sample Collection 

For Isolation of dye degrading microorganism, soil and effluent 
samples were collected from a discharge panel of a printing press 
in Phoolbagan, Kolkata, India and from areas where Durga idols are 

painted in Kumortuli, Kolkata, India.  

Isolation and Identification of Dye Degrading Bacteria 

Collected samples were serially diluted and spread plated on Nutri-
ent Agar media plates. Individual colonies were identified after incu-
bation and pure cultures were maintained on nutrient agar. Textile 
dye samples were mixed with Minimal salts basal medium in the 
ratio of 1:100mlv/v. The dye mixed medium was inoculated with the 
isolated bacterial cultures and the flasks were incubated at room 
temperature on an incubator shaker at 200rpm. After every two 
days absorbance was measured at 590nm using a UV-Vis spectro-
photometer to determine the extent of dye degradation. The bacteri-
al isolates which were capable of complete degradation of the dye 
were identified by gram Staining, morphological characteristic and 

biochemical Tests. 

Optimization 

The different textile dye degradation using the isolated test organ-
isms were optimized under different conditions and parameters. 
The Dye concentration which was used for optimization was 10mg/l, 
20mg/l, 40mg/l, 60mg/l and 80mg/l. The pH which was used for 
optimization was 4, 6 and 8. The temperature which was used for 
optimization was Room Temperature, 37ºC, 40ºC. The extent of 
degradation of the dye samples under different optimization condi-
tions were then determined by measuring the absorbance at 590nm 

using UV-Vis spectrophotometer. 

Results and Discussion 

Colony Characteristics, Color, Motility, Gram staining, Endospore, 
Fermentation of sugar and Biochemical Test were performed for 
identification of potential isolates of bacteria. The isolated microor-
ganisms were identified as Pseudomonas sp. and three Bacillus sp. 
After the characterization of the selected microorganisms they were 
optimized in different conditions and parameters. The main parame-
ters were Dye concentration pH, temperature, carbon source, and 
nitrogen source. With increase of the initial dye concentration, the 
decolorization extent over the same time interval decreased. Dye 
decolorization is strongly inhibited when a high concentration dyes 
was used which can be due to the poisonous effect of the dye on 
the microorganisms. Maximun dye degradfation effiency was ob-
served when (40 mg/l) of dye was used.  

Fig. 1- Dye (40 mg/l) degradation by Pesudomonas sp. 

Fig. 2- Dye (40 mg/l) degradation by Bacilluss sp.1 

Fig. 3- Dye (40 mg/l) degradation by Bacilluss sp.2 

Fig. 4- Dye (40 mg/l) degradation by Bacilluss sp.3 

The dye concentration in which the organisms were showing the 
maximum degradation was selected for further optimization. The 
degradation of dyes by all four isolates was showed in [Fig-1], [Fig-
2], [Fig-3], [Fig-4]. 

Fig. 5- Dye (40 mg/l) degradation at 40°C 
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The isolates showed maximum degradation at 40°C, [Fig-5]. pH 
has a major effect on the efficiency of dye decolorization, and the 
optimal pH for color removal is often between 6.0 and 8.0. This 
could be due to the fact that the optimum pH for the growth of iso-
lated bacteria was neutral or slightly acidic. The best decolorization 

was achieved at pH 6.0 in 8 days, [Fig-6]. 

Fig. 6- Dye (40 mg/l) degradation at pH 6. 

Conclusion 

Nature is full of different colors, but the manmade activities are 
disturbing these colors by disposing synthetic colors in nature. Syn-

thetic dyes are used in many industries which include tanning in-
dustries, textile industries, leather industries, etc. Many industries 

dispose their effluent without any treatment or by partial physical or 
chemical treatments. Due to this the water pollution is a serious 

problem nowadays. To solve this problem, use of biological agents 
such as microorganisms is a good option. With the use of microor-

ganisms, one can degrade the dye residues remained in the efflu-

ents as well as reduce some other harmful effects of effluent too. 
The present study deals with use of textile dye solutions or effluent 

for isolation of microorganism capable of dye degradation. Use of 
these microorganisms will help to solve the pollution problems 

caused by textile industries. 
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