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Abstract
Azo dyes, aromatic compounds with one or more azo bond (- N = N -), are the largest class of synthetic dyes. It is
estimated that the annual world production of dyes is nearly 1 million tons, of which more than 70% are azo dyes. These
dyes have been used extensively in various commercial activities such as textile, tannery, food, cosmetic, pharmaceutics,
paper printing and other industries. Approximately 2-50% of azo dyes used in textile dyeing process is discharged into textile
effluents. Unfortunately, azo dyes are resistant to be degraded under common wastewater treatment. Some azo dyes and
their metabolites possess mutagenic and carcinogenic potential in animals and cause serious environmental problems.
Therefore, treatment of azo dyes is required in order to maintain environment and minimize health hazard.
Biological treatment, in particular application of bacteria, is becoming interest due to cost effective, environmental-friendly
method, production of less sludge and complete decomposition with non-toxic by products. This review is focused on

the decolourization and biodegradation of azo dyes by bacteria. Application of bacteria for azo dye treatment provides

1TV INNIFAITTINIW ﬂm:?mnmamf.ymi‘nmﬁﬂyim wndiavays 20131

mairnniemans amsIngmans unIngauyIw Siniazays 20131

.n7ﬂ?6177?nﬁﬁwmum[ﬂﬂmﬁwmmﬁﬁfﬁamm”a;u ﬂmﬁnmﬁmmfwﬁma‘"yyiwv wndarays 20131

Biological Science Program, Faculty of Science, Burapha University, Chon Buri 20131

Dept. of Aquatic Science, Faculty of Science, Burapha University, Chon Buri 20131

Dept. of Microbiology and Environmental Science Program, Faculty of Science, Burapha University, Chon Buri 20131

Corresponding author: Subuntith Nimrat, Dept. of Microbiology and Environmental Science Program, Faculty of Science, Burapha University,
Chon Buri 20131. Tel. +6638-103120 E-mail: subunti@buu.ac.th



Vol 32. No 2, March-April 2013

Decolourization and Biodegradation of Azo Dyes by Bacteria 141

substantial benefits and offers different efficacy, depending on type of azo-degrading bacteria, structure of azo dyes

and biodegradable conditions.

Keywords: Azo Dyes, Bacteria, Biodegradation, Decolourization
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Table 1
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Advantage and disadvantage of current treatment technologies for colour removal involving physical and

Physical and chemical methods Advantage

Disadvantage

Oxidation Rapid process High energy costs and formation
of by-products
Adsorption Absorbent requires regeneration Absorbent requires regeneration

or disposal

or disposal

Membrane technologies

Removes almost all dye type

Concentrated sludge production

Coagulation/flocculation

Economically feasible

High sludge production
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Table 2 Decolourization of various azo dyes by single bacterial cultures™

Bacterial mixture Name of azo dyes  Concentration Time Decolourization References
(mg/L) (%)
Proteus mirabilis RED RBN 1,000 20 95 Chen et al. (1999)
Paenibacillus azoreducens sp. nov. Remazol Black B 100 24 98 Meehan et al. (2001)
Pseudomonas aeruginosa NBAR12 Reactive Blue 172 500 42 83 Bhatt et al. (2005)
Rhizobium radiobacter MTCC 8161 Reactive Red 141 50 48 90 Telke et al. (2008)
Rhodopseudomonas palustris AS1.2352 Reactive Brilliant Red 50 24 90 Liu et al. (2006)
Bacillus fusiformis KMK5 Disperse Blue 79 RN 48 100 Kolekar et al. (2008)
ez Acid Orange 10 1,500

Aeromonas hydrophila Reactive Red 141 3,800 24 70-80 Chen et al. (2009)
Micrococcus glutamicus NCIM 2168 Reactive Green 19A 50 42 100 Saratale et al. (2009)
Aeromonas hydrophila Reactive Red 141 3,800 48 100 Chen et al. (2009b)
Bacillus sp. VUS Navy Blue 2GL 500 18 94 Dawkar et al. (2009)
Acinetobacter calcoaceticus NCIM 2890 Direct Brown MR 50 48 91.3 Ghodake et al. (2009)
Brevibacillus laterosporus MTCC 2298 Golden Yellow HER 50 48 87 Gomare et al. (2009)
Enterococcus gallinarum Direct Black 38 100 20 Th 100 Bafana et al. (2009)
Pseudomonas sp. SU-EBT Congo Red 1,000 12 97 Telke et al. (2009)
Pseudomonas aeruginosa Remazol Orange 200 24 94 Sarayu and Sandhya (2010)
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Figure 3 Biodegradation of methyl red by a mixed bacterial culture®
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Table 3 Decolourization of various azo dyes by mixture of bacterial cultures

Bacterial mixture Name of azo dyes Concentration Time (h) Decolourization References
(mg/L) (%)

Bacterial mixture SV5 Ranocid Fast Blue 100 24 100 Mathew and Madamwar (2004)
Bacterial mixture RVM11.1 Reactive Violet 5 200 37 94 Moosvi et al. (2005)
Mixed culture Reactive Black 5 100-3,000 48 90 Mohanty et al. (2006)
Mixed culture Direct Black-38 100 240 100 Kumar et al. (2007)
Enterobacter sp., Serratia sp., Reactive Red 195 30 48 90 Jirasripongpun et al. (2007)
Yersinia sp. and Erwinia sp.
Mixed bacterial consortium Reactive Violet 5R 100 36 100 Moosvi et al. (2007)
JW-2
Mixed culture Reactive and Disperse dye 500 120-240 100 Asgher et al. (2007)
Isolated halophilic and Remazol Black B, Maxilon 5,000 96 100 Asad et al. (2007)
halotolerant bacteria Blue, Sulphonyl Scarlet BN

LE, Sulphonyl Blue TLE, Sul

phonyl Green BLE, Rema-

zol Black N and Entrazol

Blue
Proteus vulgaris and Scarlet R and mixture of 50 each 3 100 Saratale et al. (2009)
M. glutamicus 8 dyes
Proteus vulgaris and Micrococ- Mixture of 6 reactive dyes 50 each 24 100 Saratale et al. (2010)

cus glutamicus
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Table 4 Decolourization percentage of C.I. Acid Red 88 by single and mixed bacteria®

Treatments Decolourization (%) at different intervals (h)
12 24 36 48 60 72
S. acidaminiphila BN3 50 85 99 99 99 99
P. putida BN4 25 80 94 99 100 100
P. fluorescence BN5 31 78 88 94 100 100
B. cereus BN7 40 89 95 99 100 100
Mixture of four selected bacteria 90 100 100 100 100 100
—6— BN-3 —&—BN-4 —#&—BN-5
100 - —— BN-7 —»%—HM-4 —e— ABC
= 80
c
R
T 601
N
% 40
3
o 20-
0 _—
0 4 8 12 16 20 24
Time (h)

Figure 4 Decolourization of C.I. Acid Brown 100 by individual and mixed bacterial isolates®
BN3, S. acidaminiphila BN3; BN4, P. putida BN4; BN5, P. fluorescence; BN7, B. cereus BN7;

HM4, mixture of bacteria; ABC, adsorption by bacterial cell
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