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Azo Dyes Decolorizing Bacterium

Dae-Jun Kwoen', Won-Dae JiZ, O-Jun Kwon®, Tae-Jong Lee’,
Nan-Hee Lee', Dong-Hwa Son® and Ung-Kyu Choi*

Department of Oriental Medicinal Food and Nutrition, Asia University, Kyongsan, 712-220, Korea
'Department of Oriental Medicine Resources, Asia University, Kyongsan, 712-220, Korea
*Daegu Regional Innovation Agency, Daegu, 701-020. Korea
*Departent of Evaluation&Planning, Gyeonbuk Regional Innovation Agency, Kyungsan 712-210, Korea
*Department of Food Science and Nutrition, Catholic University of Daegu, Kyungsan, 712-702, Korea
*Department of Food Preparation, Daegu polytechnic college, Daegu, 706-711, Korea

Received April 27, 2006; Accepted June 26, 2006

A Citrobacter sp. MB 2, azo dyes decolorizing bacterium, was isolated from the wastewater and soil
and identified as Citrobacter sp.. It was examined that optimum conditions for culture media were
0.5% of sucrose, 1.0% of yeast extract, 0.1% of K,HPO,, 0.1% of NaHCO, per distilled water. The
best efficient condition of culture was obtained at pH 7.0, 30°C and aerobic shaking culture. The
number of Citrobacter sp. MB2 in optimum medium was increased more than 7 fold compared to
basal medium and 50 fold compared to nutrient broth. This strain was exhibited strong resistance
against metal salts and antibiotics (ampicillin and penicillin G).
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Table 1. Dyes used in the experiments

Name Name Commerical name Color index No. Chemical class
Acid dves Orange 6 (AO6) Tropaeolin O 14270 Mono-azo
i 4 Orange 10 (AO10) Orange G 16230 Mono-azo
Red 4 (RR4) Cibacron Brilliant Red 3B-A 18105 Mono-azo
Reactive dyes Orange 16 (RO16) Remazol Brilliant Orange 3R - Mono-azo
Black 5 (RB3) Remazol Black B - Dis-azo
Mordant dye Brown 1 (MB1) 20110 Dis-azo
Basic dye Brown 1 (BB1) Bismarck Brown Y 21000 Dis-azo
Direct dye Blue 71 (DB71) 34140 Tri-azo
Table 2. Decolorization and growth rates of isolates
Isolat Decolorization rates (%) Growth (O.D.
solates
AO6 AOI10 RR4 RO6 RBS MB1 BBI DB71 at 660 nm)
MB-2 80.0 78.5 72.9 84.5 81.0 77.7 67.0 85.7 1.35
OB-51 74.5 61.7 79.8 82.7 85.6 54.6 63.5 91.3 1.24
BBY-A3 40.4 277 12.8 88.4 85.8 34.8 67.6 88.0 1.23
RB5-61 19.9 24.9 44.2 68.8 563 57.7 53.0 69.9 1.54
BBY-A9 733 572 44.6 76.8 55.8 36.2 532 834 1.76
ORA-5 33.7 31.8 34.0 63.5 59.3 54.5 69.0 71.5 1.37
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Fig. 1. Photographs of azo-dye decolorization by the selected strain
MB 2. A, Control; B, Decolorized; Each azo dyes was added with
concentration of 100ppm to the basal medium containing 1.0%
glucose, 0.5% peptone, 0.1% KH,PO,, 02% K,HPO,, 0.02% NaCl,
0.002% CaCl, * H,0 and 0.02% MgSO, - 7H,0.

Table 3. Morphological, physiological and biochemical characteristics
of isolated strain MB2

Charactristics MB2
Cell form rod
Cell size (um) 0.64-0.8 x 1.23-1.28
Motility +
Endospore formation -
Gram stain -

Acid-fast stain -
Oxygen requirement -
Oxidation-fermentation test Fermentative
Hydrolysis of gelatin -
Nitrate reduction +
Lysine decarboxylase -
Voges-Proskauer test -
Methyl red test +
Urease production

Oxidase test

Indole test

Catalase test

H,S formation

Acid production from carbohydrates
Gas from D-glucose

ONPG* hydrolysis

Growth in KON medium

Malonate utilization -
Growth at 37°C +

+ 4+ + + + + o+

*ONPG: o-nitriophenyl-p-D-galactopyranoside

Sfermentans, Fusobacterium prausnitzii, Bacteroides thetaitaomi,
Bifidobacterium infantis, Eubacterium biforme, Peptostreptococcus
productus, Fusobacterium  sp., Pseudomonas  pseudomallei,
Pseudomonas cepacia'™'? 50| olx@ R0 ExF0] e Zlo
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Fig. 2. Electron micrograph of Cifrobacter sp. MB 2. (X30,000)
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Fig. 3. Time course of decolorization in a culture of Citrobacter sp.

MB2. -@-, AO6; -O-, RR4; -¥-, RB5; -V-, BBI; -, DB71.

Cultures were grown in a basal medium contained 1.0% glucose, 0.5%

peptone, 0.1% KH,PO,, 0.2% K,HPO,, 0.02% NaCl, 0.002% CaCl, -
H,0 and 0.02% MgSO, + TH,0.
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Fig. 4. Growth of Citrobacter sp. MB2 gn the improved medium.
®-@: Nutrient broth, O-O: Basal medium (1.0% glucose, 0.5%
peptone, 0.1% KH,PO,, 0.2% K,HPO,, 0.02% NaCl, 0.002% CaCl,

H,0, 0.02% MgSO,*7H,0, pH 7.0), ¥-¥: Improved medium (sucrose
0.5%, yeast extract 1.0%, K,HPO, 0.1%, NaHCO, 0.1%, pH 7.0).
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Table 4. Minimal inhibitory concentration of metals on the growth
of Citrobacter sp. MB2

Metals MIC (ug/ml)
CoCl, * 6H,0 <200
CrO, < 450
CuSO, - 5H,0 < 300
FeSO, + 7TH,0 >900
HeCl, < 250
LiCl, > 1000
MnSO, + 6H,0 >1000
NaHAsO, >1000
Pb(CH,COO), * 3H,0 < 820
ZnSO, - TH,0 > 900

Cells were cultivated in the presence of each metal for 48 hours.

Table 5. Minimal inhibitory concentration of antibiotics on the
growth of Citrobacter sp. MB2

Antibiotics MIC (ug/ml)
Ampicillin > 1000
Chloramphenicol <10
Kanamycin < 150
Neomycin <25
Penicillin G > 1000
Rifampicin = 400
Streptomycin < 200
Tetracyclin <20

Cells were cultivated in the presence of each antibiotic for 48 hours.
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