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Advance in microbial decolorization and degradation of azo dyes
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(Cellege o f Resources and Environment , Shaanxi University of Science& Technology » Xi’an,Shaanzi 710021, China)

Abstract: With the development of textile printing and dying industry in recent years, synthetic dye-
stuffs are increasing in both number and variety and their improper discharges in aqueous ecosystems lead
to severe water pollution. Developing eco-friendly, efficient, fast, and low-cost treatment methods is a hot
research spot at present. Currently,the application and research of microorganisms for azo dyes wastewater
treatment attract the most attention and many researches focus on the selection, isolation and domestica-
tion of potent species. This review introduces the mechanisms involving in the decolorization and degrada-
tion of azo dyes and related bacteria, fungi,algae and their consortium. This review also prospects the fu-

ture application and research highlights to provide reference for the treatment of azo dye-containing

wastewaters.
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Table 1 Decolorization rates of different azo dyes by bacteria
Bl e 4 B iR B ] /b 2%/ % SCHR
Strains Name of dye Amount of dye Time Decolorization rate Reference
Sphigomonas paucimobilis H F&£] Methyl red 850 mg/L 10 98 [26]
Micrococcus sp. # MR Orange MR 100 mg/L 48 93.18 [27]
Micrococcus glutamicus WSk 19A Reactive Green 19A 150 mg/L 42~96 100 [28]
Sj:fi;‘}ilelr’:inplzj/us # 1l Orange [I 0. 050 mmol/L 24 98 [29]
WG PE#E 107 Reactive Yellow 107 1 000 mg/L 12 99
WM 5 Reactive Black 5 1 000 mg/L 24 99
Staphylococcus arlettae . . . [30]
WEPELT 96 Reactive Red 96 1 000 mg/L 10 98
B 17 Direct Blue 17 1 000 mg/L 48 96
Shewanella sp. BRERS 7 Acid Orange 7 100 mg/L 6 98 [31]
Wi & 5 Reactive Black 5 50 pmol/L
Shewanella oneidensis A 3L 4T Methyl red 50 pmol/L 12 100 [27,32]
W H: 41 Congo red 50 pmol/L
1% P2 5 Reactive Black 5
Shewanella putre fac- B 4245 81 Direct Red 81 100 mg/L 24 100 [32-33]
iens,S. oneidensis R #4788 Acid Red 88 100 mg/L
Ay HiRE 2 Disperse Orange 2 100 mg/L
f;‘\if][,’;):“‘fl’m “. TR # 36 Acid Yellow 36 200 mg/L 12 100 [33-34]
Bacillus cereus W4T 195 Reactive Red 195 200 mg/L 72 97 [34-35]
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Table 2 Decolorization rates of different azo dyes by fungi

TR \
. , . ' N R "
£ ekd 44 (mg-L 0 g/ JREE Sk
X . . X Decolorization
Strains Name of dye Concentration Time rate References
of dye i
Trametes versicolor T 4%%¢ 2 Direct Brown 2 100 3 100 [52]
Tr(.unez‘e.\‘ versicolor s Ganoderma YIHEI Direct Black 150 18 90 [53]
lucidum , Irpex lacteus
[# 5€ #& (Immobilization)
Trametes versicolor , Plerrotus YE PR 5 Reactive Black 5 300 96 08 [54]
ostreatus, Phanerochaete chrys-
osporium, Trametes versicolor
Phanerochaete chrysosporium FL4241 80 Direct Red 80 50 24 100 [55]
Aspergillus niger MR 41 10 Congo red 10 36 99 [56]
Aspergillus flavus, Alternaria gopyr 151 Acid Red 151 20 192 98 [45]
sp. » Peniciilium sp.
Trichoderma sp. fiE ka2 B Acid Red B 100 24 100 [57]
WG PR I Reactive Orange 1[I 100
Cunninghamella elegans TP 5 Reactive Black 5 100 120 93 [58]
T 4L 198 Reactive Red 198 100
1.25 g/L {GPE# 145+1. 25 g/L i P4 +
1.25 g/L ik 222+1. 25 g/L ik 28
Bjerkandera adusta 1. 25 g/L Reactive Yellow 145+1. 25 g/L 91 [59]
Reactive Red + 1. 25 g/L Reactive Blue
222-+1. 25 g/L Reactive Black
Fusarium oxysporum # GAD Yellow GAD 100 144 100 [60]
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Table 3 Decolorization rates of different azo dyes by algae

P - e/ <L N bR/ Y N

e W apg DRI/ (mg W BER/ ik

. Concentration . Decolorization

Strains Name of dye Time References

of dye rate

Spirogyra sp. H £ Direct Brown 15 5 70 [56-63]
Chlorella wvulgris, Lyngbya lagerlerimi,
Nostoc lincki s Elkatothrix wviridis , Volvox H ZL 4T Methyl red 20 168 82 [57-64]
aureus
Nonviable Spirogyra sp. B #%E4¢ Direct Brown 5 8 80 [58-65]
Chlorella ellipsoidea s Chrella kessleri ,
Chlorella vulg'a‘rzs ,Scenedesmus bijuga » FplE# Tartrazine 5 144 68 [59-66]
Scenedesmus bijugatus , Scnedesmus
obliquus
Oscillatoria curviceps FRIPEE Acid Black 100 192 84 [54-61]
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SUKD) fiifig ith B (Aspergillus ochraceus) Xt i P &
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Table 4 Decolorization rate of different azo dyes by consortia
TR PR I Ok IR YUkl 2 B Biig e/ (mg « L7 WA/ a5/ % Sk
Consortium or source Name of dye Concentration of dye  Time Decolorization rate References
Pseudomonas, Arthrobacter ,Rhizobium FEVYEFE 7 Acid Orange 7 200 100 [66-73]
YeRb K AL FR )R P U
Activated sludge from a textile HHZE B 5 Remazol Black 5 25 18 98 [67-74]
wastewater treatment plant
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