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ABSTRACT: Synthetic dyes are extensively used by textile industries leading to the generation of enormous volumes 

of coloured effluents post dyeing and printing process. People are using synthetic colors and textile dye industries are 

producing huge volumes of wastewater, creating aquatic pollution all over the globe. Dyes in wastewater often lead 

to calamities viz. the incidence of bladder tumors has been reported to be particularly higher in dye industry workers 

than in the general population. These anthraquinone dyes and their metabolites released in the effluents are both 

carcinogenic and mutagenic to life forms. The study area selected was textile cluster units of Sanganer, Jaipur region. 

These clusters units at Sanganer, Jaipur use lot of water during dye processing and then the untreated waste water from 

these units is directly discharged into drains, ponds, lakes and rivers. Bioremediation is a process used to 

treat contaminated media, including water, soil and subsurface material, by altering environmental conditions to 

stimulate growth of microorganisms and degrade the target pollutants. Cases where bioremediation is commonly seen 
is oil spills, soils contaminated with acidic mining drainage, underground pipe leaks, and crime scene cleanups. These 

toxic compounds are metabolized by enzymes present in microorganisms. Bioremediation can be carried out by 

microbes that are naturally present in the environment or adding nutrients, this process is called biostimulation. 

 Researchers are currently investigating ways to augment contaminated sites with nonnative microbes—including 

genetically engineered microorganisms—specially suited to degrading the contaminants of concern at particular sites. 
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I. INTRODUCTION 

Sanganer textile industry in Jaipur  is one of the largest handloom manufacturing zone from western India covers more 

than 154 block printing units. It is because of the toxic nature of effluents generated by textile cluster, it has gained 

much attention. However, existing physio-chemical technologies to clean up polluted water or soil are expensive 

and cause secondary problems in terms of disposal. Moreover azo dyes have been linked to human bladder cancer, 

splenic sarcomas, hepatocarcinomas and nuclear anomalies in experimental animals and chromosomal aberrations in 
mammalian cells. Some azo dyes induce liver nodules in experimental animals and there are a higher numbers of 

bladder cancers in dyeing industries workers. Nevertheless, studies have shown that certain group of 

microorganisms produce enzymes to degrade dyes, decolorize and metabolize them. Microbial bioremediation of 

textile wastewaters is sought after as an eco-friendly and sustainable alternative to the conventional treatment methods. 

Given the adaptive nature of microorganisms to xenobiotic pollutants, a large number of microorganisms, including 

bacteria, fungi, yeasts, algae or microbial consortia and microbial communities have been tested for the 

biodecolourization, biodegradation and mineralization of various types of textile dyes and wastewaters in recent 

years.[1] 

http://www.ijirset.com/
https://en.wikipedia.org/wiki/Contamination
https://en.wikipedia.org/wiki/Microorganism
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Sanganer handblock printing 

The isolation of aerobic bacterial strains capable of degrading different dyes has been carried out for more than two 

decades. Biodegradation of the dye by certain groups of fungi during dye removal has been extensively demonstrated. 

Ligninolytic enzymes secreted by white rot fungi bind non-specifically to the substrate and therefore can degrade a 

wide variety of recalcitrant compounds and even complex mixtures of pollutants including dyes.[2] 

II. OBSERVATIONS 

Different algal sp. (Chlorella sp. Oscillatoria sp. etc) have also been investigated to check the efficiency of their 

azoreductase enzymes for disintegration of textile based azo dyes. According to some studies, the algal azo reductases 

have been shown to produce aromatic amines by breaking down azo bond of azo dye compounds. In relation to this, 

there are some algae that can carry out the direct degradation of azo dyes instead of converting them into aromatic 

compounds first. Bacterial azo dye degradation involves an electron donor and sequence of enzymatic steps aided by 

azoreductase that catalyze the cleavage of azo linkages. Lignin-degrading system (LDS) of fungi has been reported for 

effective degradation of variety of industrial dye wastewaters. Fungi can be classified on the bases of its degradation 

efficacy [3] under following terms:  

• Ligninolytic fungal degradation  

• Fungal biosorption  

• Mycorrhizal fungal degradation 

http://www.ijirset.com/
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Textile Industry dye wastewater 

In general, the diseases provided by textile dyes comprise from dermatitis to disorders of the central nervous system or 

may be related to the substitution of enzymatic cofactors that result in the inactivation of the enzymatic 

activities themselves. The acute toxicity to textile dyes is caused by oral ingestion and inhalation, especially by 

exposure to dust triggering irritations to the skin and eyes .The workers who produce or handle reactive dyes may have 

contact dermatitis, allergic conjunctivitis, rhinitis, occupational asthma or other allergic reactions .The latter are the 

result of the formation of a conjugate between human serum albumin and the reactive dye, which acts as an antigen 

producing immunoglobulin E (IgE) antibodies, which combine with histamine . Some dyes reveal mutagenic 

potentiality. The textile dyes may offer carcinogenicity, especially those of the azo and nitro type, and its effects 

manifest themselves over time. In humans, dyes are capable of generating chemical cystitis, irritation of the skin and 
digestive tract, respiratory and renal failure, among others.[4] 

 

Allergic conjunctivitis 

http://www.ijirset.com/
https://www.sciencedirect.com/topics/immunology-and-microbiology/enzyme-activity
https://www.sciencedirect.com/topics/immunology-and-microbiology/enzyme-activity
https://www.sciencedirect.com/topics/immunology-and-microbiology/ingestion
https://www.sciencedirect.com/topics/immunology-and-microbiology/allergic-conjunctivitis
https://www.sciencedirect.com/topics/immunology-and-microbiology/rhinitis
https://www.sciencedirect.com/topics/immunology-and-microbiology/occupational-asthma
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Tumour induced by dye wastewater 

Textile wastewater constitutes a large number of chemicals like acids, bases, salts, dispersants, etc. and most 

importantly dyes that altogether are responsible for high biological oxygen demand (BOD), chemical oxygen 

demand (COD) and total organic carbon (TOC) .Dyes therefore are one of the most important constituents of the textile 
industry and are major polluters of water reservoirs.[5] 

IV. DISCUSSION 

Fungi can survive in a variety of habitats with complex soil matrix serving as the major location for fungal colonization 

along with freshwater as well as marine habitats which also show stable colonization of fungi. Fungi can largely thrive 

in the soils of different climatic conditions including the extreme ones and propagate through the dispersal of spores in 

the air and also help in maintaining the balance of ecosystem . They have also been reported to survive in effluent 

treatment plants (ETPs) treating various waste waters . The diversity of habitats and ability for secreting multitude of 

enzymes makes fungi potential candidates for bioremediation at various sites.Examples of fungi are Aspergillus, 

Phanerochaete, Mucor, Rhizopus, Agaricus etc.This is called Mycoremediation.[6] 

 

Aspergillus niger 

Algae like Chlorella, Spirulina etc are commonly used in bioremediation technology. This is called Phycoremediation. 

http://www.ijirset.com/
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/chemical-oxygen-demand
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/chemical-oxygen-demand
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/total-organic-carbon
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Chlorella species 

Another strategy, bioaugmentation or bioaddition, is the addition of microbial populations to indigenous, alien or 

genetically modified organisms (GMO), in places where there is an insufficiency of indigenous microorganisms with 

ecophysiological characteristics compatible with the habitat conditions that are conducive to the promotion of 
bioremediation.Examples of bacteria in this regard are Pseudomonas, Bacillus, Streptococcus etc.[7] 

 

Bacillus species 

 Currently, there is wide variety of microorganisms (bacteria, fungi, yeasts, algae) that are being studied for use in 

bioremediation processes. Even plants have the capability of absorbing dyes and heavy metals through roots and stem 

cellulose thus making their contribution in bioremediation technology.  This is called phytoremediation.  Phragmitis 

species is a common example here. 

 

Phragmitis species 

 

 

 

http://www.ijirset.com/
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IV. RESULTS 

Pseudomonas sp., Citrobacter sp., Escherichia coli, and Micrococcus sp. showed that plasmid was present in all 
isolates. Micrococcus sp. was reported to work well in an adapted environment, while E. coli showed the same 

decolorization potential in adapted and non-adapted environments. Pseudomonas putida and Portulaca grandiflora and 

reported complete degradation of a sulfonated diazo dye. Enzymes involved were reported as 2,6-dichlorophenol 

indophenol reductase, riboflavin reductase, lignin peroxidase, and tyrosinase in P. grandiflora and veratryl alcohol 

oxidase, laccase, and 2,6-dichlorophenol indophenol reductase in P. putida.[8] 

Table1: Degradation of Various Dyes using Bacteria 

  

 

 

 

http://www.ijirset.com/
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A. flavus, A. niger, Fusarium oxysporium, and Penicillium notatum and used them for the decolorization of azo 

textile dyes. The studies have reported that A. niger decolorized basic fuchsin (81.85%)>Nigrosin 

(77.47%)>Malachite green (72.77%) >dye mixture (33.08%), while Phanerochaete 

chrysosporium decolorized Nigrosin (90.15%)> basic fuchsin (89.8%)>Malachite green (83.25%)>mixture 

(78.4%) under shaking condition 

Table 2: Degradation of Various Dyes using Fungi 

 

Elkatothrix viridis, Chlorella vulgaris, Nostoc linckia, Lyngbya lagerlerimi, Oscillatoria rubescens, and Volvox 

aureus using methyl red, orange II, basic cationic, G-Red (FN-3G), and basic fuchsin and concluded that decolorizing 

using C. vulgaris or N. Linckia with G-Red or methyl red, respectively, induced the algal azo dye reductase enzyme by 

72 and 71%. 

 

 

http://www.ijirset.com/
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Table 3: Degradation of Various Dyes using Algae 

 

Nanoparticles, however, have gained attention due to their small size range (1 nm to 100 nm), large surface area, high 

adsorption properties, less resistance to diffusion and the fact that they show faster rates of equilibrium and increased 

chemical reactivity.Gold nanoparticles (AuNPs) synthesized using cell-free extract of Bacillus marisflavi showed 

outstanding catalytic activity in the decolorization of CR and methylene blue. Synthesis of AgNPs using Bacillus 

pumilus was verified that nano-based remediation was more efficient as compared to microbial remediation.[9] 

 

http://www.ijirset.com/
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Table 4: Degradation of Azo Dyes Using Microbe Nanoparticle Approach
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V. CONCLUSION 

Bioremediation using nanoparticles represent a promising new technology for environmental clean-up technology, not 
only because of their high treatment efficiency, but also for their cost-effectiveness, as they have the flexibility for in 

situ and ex situ applications. Nanoparticles work by increasing the surface area of a heterogeneous catalyst (its active 

component), enhancing the contact between the catalytic site and its substrate moiety. Efficacy of microbe-associated 

nanoparticle in bioremediation and its translational effects are unexploited. Thus, recovery of environmentally relevant 

microorganisms in combination with the ‘omics’ concept would facilitate an improved understanding of the physiology 

of microorganisms together with their nanoparticle synthesis catalyzing environmental processes. This increased 

understanding will further help to design and operate relevant bioremediation strategies. 
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