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For decolorization of various reactive dyes, 13 species of microbes were isolated from dyeing wastewater collected from
Banweol industrial complex, Korea. Two strains among them showed good ability for removing colority during the
decolorization test with 5 different reactive dyes. And the optimal growth conditions were pH 7, 35T, yeast extract as
nitrogen source, glucose as carbon source, and facultative anaerobic condition. As results, when Reactive Red 180 was
used, 89 and 87% of decolorization efficiency were able to be obtained by using Bacillus anthracis and Bacillus cereus,
respectively. Especially, Bacillus cereus showed good ability for decolorization of Reactive Blue 21, and the ratio was 76%.
Finally, it was considered that these two strains isolated in this study will be showed high decolorization ability to treat
dyeing wastewater.
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Table 1. Identification of two different strains for decolorization of
dyeing wastewater

L. result
profile abbreviation [P a——

0 Control control - -
1 Glycerol GLY - -
2 Erythritol ERY - -
3 D-Arabinose DARA - -
4 L-Arabinose LARA - -
5 Ribose RIB + +
6 D-Xylose DXYL - +
7 L-Xylose LXYL - -
8 Adonitol ADO

9 B Methyl-D-xyloside MDX

10 Galactose GAL - -
11 Glucose GLU + +
12 Fructose FRU + +
13 Manose MNE - -
14 Sorbose SBE - -
15 Rhamnose RHA - -
16 Dulcitol DUL - -
17 Inositol INO - -
18 Mannitol MAN - -
19 Sorbitol SOR - -
20 a Methyl-D-mannoside MDM - -
21 a Methyl-D-glucoside MDG - -
22 N Acetyl glucosamine NAG + +
23 Amygdalin AMY - -
24 Arbutin ARB + +
25 Esculin ESC + +
26 Salicin SAL

27 Cellobiose CEL

28 Maltose MAL + +
29 Lactose LAC - -
30 Melibiose MEL - -
31 Sucrose SAC + +
32 Trehalose TRE + +
33 Inulin INU - -
34 Melezitose MLZ - -
35 Raffinose RAF - -
36 Starch AMD - -
37 Glycogen GLYG - -
38 Xylitol XLT - -
39 Gentiobiose GEN - -
40 D-Turanose TUR - -
41 D-Lyxose LYX - -
42 D-Tagatose TAG - -
43 D-Fucose DFUC - -
44 L-Fucose LFUC - -
45 D-Arabitol DARL - -
46 L-Arabito! LARL - -
47 Gluconate GNT - -
48 2 keto-gluconate 2KG - -
49 5 keto-gluconate S5KG - -

gizol ZF0| G2 MEHAS

9ne) 3R B2 ARAALE L) 5ol Felg
1359 22 Agste] YL ARAYT. A8 23
549 5 A4 FFE ALY 1] 2% 9y 43
Hel 4 Qo] WEE F AHgSd. 88 ARE Reactive
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Blue 19, Reactive Blue 21, Reactive Red 180, Reactive Red
195, Reactive Yellow 145 5 % 5%9] €8F Algste] 4
A A8 THTable 3).

L
tlo

Table 2. Effect of experimental conditions on decolorization

decolorization (%)

Microbes Shaking condition Static condition
RAl 5.62 23.02
Bacillus anthracis 4.02 81.75
YAL 4.19 20.98
NR1 417 18.93
NR2 29.55 19.82
NR3 15.52 30.02
NR4 35.11 29.84
NR5 43.36 16.87
NRé6 34.53 13.65
Bacillus cereus 4255 55.14
NR8 17.16 26.30
NAR3A 6.17 21.14
NBY3A 6.20 20.85

AEe 5U7o| AA o]FolHom, sample NFH & 2447
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Table 3. Decolorization of reactive dyes by various bacteria at static condition
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Figure 2. Effect of temperature on decolorization of reactive red 180
by (A) Bacillus anthracis and (B) Bacillus cereus under static
condition after 5 days cultivation (B : Bacillus anthracis, @
Bacillus cereus).
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ERR] ggtthFig. 2). ol2lgh YRl 2xd) w2 wFe &
ol AF Al F 48AIzte] e WA HA2 Frksta
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Decolorization (%)

Microbes

Reactive Reactive Reactive Reactive Reactive
blue 19 blue 21 red 180 red 195 yellow 145
RA1 3112 34.87 23.02 1141 11.41
Jacillus 27.89 50.27 8175 13.79 1379
YAl 28.00 31.28 2098 10.02 10.02
NR1 3325 48.21 18.93 12.95 12.95
NR2 22.39 41.03 19.82 10.02 10.02
NR3 29.28 33.03 30.02 15.77 15.77
NR4 11.11 21.54 29.84 321 3.21
NRS 9.23 31.03 16.87 473 4.73
NR6 41.69 31.88 13.65 225 2.25
Bacillus cereus 39.04 76.42 55.14 10.02 10.02
NR8 26.52 32.56 26.30 10.96 10.96
NAR3A 30.42 53.21 21.14 14.40 14.40
NBY3A 29.77 38.99 20.85 10.25 10.25
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Aok AMES #5 Bacillus cereus, Bacillus anthracisZ A}
galgon, AHEE dRE Reactive Red 180 A-8-3tgich
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Figure 3. Effect of initial pH on decolorization of reactive red 180 by (A) Bacillus anthracis and (B) Bacillus cereus at 35°C under static condition.
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Figure 4. Effect of various carbon sources on decolorization of reactive ted 180 by (A) Bacillus anthracis and (B) Bacillus cereus at 357 under static
condition (Il : Control, @ : Acetate, A : Glucose, W : Lactate, 4 : Pyruvate, 4 : Succinate).
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Figure 5. Effect of various nitrogen sources on decolorization of reactive red 180 by (A) Bacillus anthracis and (B) Bacillus cereus at 35°C under static condition.
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