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Charateristics of Akalophilic Microorganism Developed for Color Removal of Dye
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Abstract— An alkalophilic microorganism capable of degrading dyes was developed for the treatment of alkaline dye
solution. This strain was identified as Pseudomonas species. Using this microorganism, biological treatment of dye was
studied in Erlenmeyer flasks. The characteristics of this microorganism were observed under various incubating-condition
such as temperature, pH, nitrogen source, and macronutrients concentration. The removal effciencies of Disperse Red 60
from synthetic wastewater were 33.5 ~ 36.9% at the range of 30 ~ 40°C, and they were 31.1 ~ 36.7% at the range of
initial pH 8 ~ pH 10, respectively. The optimal culture medium was found to be 0.25%(w/v) yeast extract, 0.25%(w/v)
polypeptone, 0.1%(w/v) KH,PO,, 0.2%(w/v) MgSO, * TH,0, and 1.0%(w/v) Na,CO;. In treatment of various dyes using
Erlenmeyer flasks, the removal effciencies of Disperse Blue 87, Disperse Yellow 64, Disperse Red 60, Acid Blue 193,
Acid Red 138, and Direct Yellow 23 were found to be 76%, 71%, 58%, 93%, 94%, and 90% respectively after 24hrs
reaction of alkalophilic strain Pseudomonas sp. YBE-12.
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Table 1. Color removal efficiency of strains isolated for decolorization of dyeing process wastewater after 24hrs
of reaction in Erlenmeyer flask
Stains AY DY-1 DY-2 A-1 B C-1 C-3-1
Color removal
. 239 22.3 19.3 19.8 18.3 12.7 15.7
efficiency (%)
Stains 1-1 1-2 2-1 4 5-1 5-2-1 5-5-2
Color removal
. 12.7 20.8 20.8 39.1 30.0 239 279
efficiency (%)
33 ERENAH #F9 20 WE ELXAL

15 BkV X25.8K

.280rm

Fig. 2. Scanning electron micrograph of Pseudomonas
sp. YBE-12 (x25,000).

Table 2. Morphological and physiological characteristics
of Pseudomonas sp. YBE-12 for dye removal

Morphological Characteristics

Cell shape Rod
Cell size 0.2~0.3%x1.5~2.0m
Spore Negative
Gram stain Negative
Flagella None
Motility Negative
Brilliancy Glistening
Physiological Characteristics
Oxidase reaction Positive
Catalase reaction Positive
Quinone composition Ubiquinone-9
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Fig. 3. Effect of temperature on cell growth and color
removal efficiency after 24 hrs of reaction in batch
culture.
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Fig. 8. Time course behavior of color removal
efficiency at various disperse dyes in Erlenmeyer flask.
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Fig. 9. Time course behavior of color removal
efficiency at various acid & direct dyes in Erlenmeyer
flask.
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