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87 microbes were isolated from dyeing wastewater collected at Dongducheon and Banweol industrial complex. Five microbes
showed excellent ability of color removal and were identified as Shewanella putrefaciens, Aeromonas salmonicida (3 different
strains), and Pseudomonas vesicularis. Five identified strains had optimal pH and optimal temperature as 7.0 and 30°C for
cultivation, and showed morphological characteristics of Gram negative, oxidase negative, rod shape, and non-motility, but
their biochemical characteristics were distinguishable. Each single strain of five microbes were tested in the 500 mL flask to
treat dyeing wastewater, and achieved about 35% color removal efficiency in average. When two strains were selected and
applied to the treatment at same time, color removal efficiency was increased up to 65%. While three or more associations
of each strain did not show the improvement of color removal. Inhibition effects by Mn?" and Fe* on the dye degradation
were tested and resulted in no effect under 70 ppm concentration.
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Table 1. Morphological and biochemical characteristics of the isolated strains.
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NBR3A NAYIA : NARIA : NBYIA : NBY3A :
Character Shewanella Aeromonas Pseudomonas Aeromonas Aeromonas

putrefaciens salmonicida vesicularis salmonicida salmonicida
Gram reaction negative negative negative negative negative
Cell shape rods rods rods rods rods
Motility negative negative negative negative negative
Optimum temperature 30T 30T 30T 30T 30T
Optimum pH 7.0 7.0 7.0 7.0 7.0
Oxidase test non-enteric bacteria non-enteric bacteria | non-enteric bacteria | non-enteric bacteria | non-enteric bacteria
Reduction of nitrates to nitrites + + + +
Indole production -
Glucose acidification - -
Arginine dihydrolase - + -
Urease test -
Esculin hydrolysis + + + + +
Gelatine hydrolysis + + + +
{8 -galactosidase - -
Glucose test + + + +
Arabinose test -
Mannose test -
N-acetyl-glucosamine +
Maltose test - + - + +
Gluconate test + + +
Caprate test + + +
Adipate test + -
Malate test -
Citrate test + +
Phenyl-acetate test + + + + +
Cytochrome oxidase test - + -
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Figure 1. Effect of temperature on NAY1A microbe growth.
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Figure 2. Effect of pH on NAY1A microbe growth.
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Figure 3. Time course of dye-decoloring by single (NBR3A) strain.
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Figure 4. Time course of dye-decoloring by 2 (NBR3A + NBYIA)
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Table 2. Decolorization rate used smgle strain and their associations.

Decolonzanon

Strains rate(%)
NBR3A - B T
NARIA £
NBY (A 36
NBR3A + NBYIA S
NARIA + NBYIA 63
NARIA + NBY3A 65
NBR3A + NARIA + NBYIA 35
NARIA + NBYIA + NAYIA I
NBR3A + NAYIA + NARIA + NBYIA s
NBR3A + NARIA + NBYIA + NBYIA 54
NBR3A + NAYJA + NARIA + NBYIA + NBY3A 42

A7,
*NBR3A : Shewanella putrefaciens
NAY1A : Aeromonas salmonicida
NARIA : Pseudomonas vesicularis
NBY1A : Aeromonas salmonicida
NBY3A : Aeromonas salmonicida
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Figure 6. Effect of inhibitor(Fe>") on the growth of isolated microbes.
—- : NBR3A conc., -4 : NAYIA conc., —A— : NARIA conc.
-W— : NBYIA conc., —¢— : NBY3A conc.
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Figure 7. Effect of inhibitorMn™") on the growth of isolated microbes.

—l- : NBR3A conc., —@— : NAYI1A conc, —a— : NARIA conc.
—W— : NBYI1A conc., 49— : NBY3A conc.
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