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ABSTRACT

This study describes biodegradation of dyes which are used in textile industries. Dyes released into the
environment from industrial waste water are considered to be a serious pollution problem because of the
wide spread into environment with a variety of colors. The microorganisms used in this experiment were
Pseudomonas species which had been screened from aeration tank of waste water treatment. It was
found that optimum concentrations for culture media were 14g of glucose, 6g of peptone, 160mg of
Na,HPO,, 200mg of KCl, 140mg of MgSO,-7H0, 1.0g of KH,PO,, 400mg of NaCl, 200mg of CaCl, and dye
10ppm per litre of distilled water. The high efficiency of dye degradation was obtained at pH 7-8 and
30-35°C. Strains screened are excellent for removal of azo and reactive dyes which are relatively stable
and difficult to degrade. Dyes of 10ppm such as mono-azo(Lot No. 180), di-azo(Lot No. 138) and reac-
tive red(Lot No. 2) were mostly decolorized within 2 days and di-azo(Lot No. 151) and reactive red(Lot
No. 34, No. 00166) were decolorized within 5 days in the controlled fermenter. In the case of reactive
dyes, oxygen supply showed lower biodegradability compared to anaerobic culture.
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Fig. 1. Characterictics of azo and reactive dyes.
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Table 1. Dyes used for biodegradation.

T 7 A F ¥ 2
Monoazo  Acid Brill. Red 3BL. Lot No. 180
Di-azo Apollo Nylon Fast Red S2B. Lot No. 138
Diazo Nylon Fast Red M—PG. Lot No. 151
Reactive red  Apollocion Red H-E7B. Lot No. 2
Reactive red  Apollofix Red SF-3B. Lot No. 34
Reactive rdd  Apollocion Red H-E3B. Lot No. 00166
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Table 2. Composition of batch culture medium.

Component Content{g/L)
glucose 140
peptone 6.0
NH;HPO, 0.16
KCl 0.2
MgSO; * 7THO 0.14
KH;PO, 1.0
NaCl 0.4
CaCly 0.2
dye 10ppm
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Table 3. Pseudomonas strians selected from the
plates containing various dyes.

Strains . Dyes uesd for selection
Pseudomonas  spl Mono-azo(No. 180)
Psendomonas  sp2 Di—azo(No. 138)
Pseudomonas  sp3 Di—azo(No. 151)
Pseudomonas  spd Reactive red(No. 2)

Reactive red(No. 34)
Reactive red(No. 00166)

Psendomonas  sp5
Pseudomonas  sp6
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Fig. 2. Scanning curve of azo and reactive dyes.
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Fig 3. O. D. vs. Dye concentration.
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Table 4. Wavelength(nm) at which the highest
peaks occured for each dye.

dyes Wavelength(nm)
Monorazo(No. 180) 554
Di—azo(No. 138) 532
Dimazo(No. 151) 510
Reactive red(No. 2) 542
Reactive red(No. 34) 542
Reactive red(No. 00166) 536
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Table 5. Effect of pH on degradability of dyes.

Strain

(dye)

#h™ 8 =(%) w771(h)

pHs pH6 pH7 pH75 pH8 pHS pH6 pH7 pH75 pH8 pHS5 pH6 pH7 pH75 pH8

Pspl
(Momorazo
No. 180)
P.sp2
(Di—azo
No. 138)
P.sp3
(Di—azo
No. 151)
P.sp4
(Reactive
No. 2)
P.sp5S
(Reactive
No. 34)
P.sp6
(Reactive
No. 00166)

0.393

0.342

0.144

0.137

0.161

0.129

065 069 0446 067 617 895 967 928 904 441 123 61 5.1 8.2

0.102 0416 0.234 0273 77.6 935 837 952 983 246 118 102 82 143

0.111 0.15 0493 0313 243 498 482 536 493 143 564 307 133 82

0.168 0313 0493 0.347 146 179 48 183 313 95 12 13 - 11 6

0.205 0255 0.171 0.236 31 152 249 03 64 3 85 12 5 3

0.235 0.187 0499 0.173 37 15 98 102 16 7 55 75 6 3.5

Table 6. Effect of various temperatures on the degradability of dyes.

Strain

(dye)

1™ EH=®) w7 71(h)

o,

25C

30C 35C 40T 25C 30T 35C 40T 25C  30C 35C 40T

P.sp1
(Momo-azo
No. 180)
P.sp2
(Diazo
No. 138)
P.sp3
(Dirazo
No. 151)
P.sp4
(Reactive
No. 2)
P.sp5
(Reactive
No. 34)
P.sp6
(Reactive
No. 00166)

0.024

0.189

0.184

0.115

0.057

0.037

0417 0.2 0.2 63 928 382 497 2 51 107 6.1

0.245 039 0244 818 952 133 70 4.1 6.1 5.1 113

0438 0355 0.227 303 536 344 244 77 128 22 13.3

0499 0212 0.293 1.2 183 189 0.56 7.7 3.6 102 492

0.172 0229 0114 19.1 03 205 219 46 4.1 3 369

0483 0219 0.025 6.1 102 127 4.2 10.7 7.1 25 84
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