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Isolation and Characterization of Terephthalic Acid-degrading Bacteria. Kim, Jae-Hwa, Chang-
Ho Rhee, Cheol-Joo Woo, Gil-Jae Joo', Seung-Kyo Seo’, and Heui-Dong Park*, Department of
Food Science and Technology, 'Agricultural Chemistry, Kyungpook National University, Taequ
702-701, *Department of Environmental Management, Taegu Polytechnic College, Taegu 706-
022, Kored— A bacterjal strain, designated T116, degrading terephthalic acid (TPA) was isolated from
the soil around Taegu industrial area into which dye works wastewater flow. The isolate was identified
as Pseudomonas sp. based on its morphological and physiological characteristics. Degradation of TPA
by the strain T116 was confirmed with UV scanning and HPLC, About 90% and 98% of TPA were
degraded after 36 and 60 hours, respectively, during the culture in a liquid medium containing 0.1% TPA.
Addition of KH,PO, at a final concentration of 100 ppm enhanced the chemical oxygen demand (COD)
removal rate about 50% from dye works wastewater by Pseudomonas sp. T116. Optimum pH and tem-
perature for COD reduction from wastewater were 7.0 and 307, respectively. The bacterium was ap-
plied to the continuous culture for the treatment of dye works wastewater whose TPA concentration
and COD,,, were 2,200 ppm and 1,620 ppm, rtespectively. It was observed that 90-95% of COD was el-
iminated after 4 days culture in the continuous culture with a retention time of 37 or 43 hours.
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Table 1. Operating conditions of HPLC for the assay of
terephthalic acid content

Iterns Conditions

Column Novapak C18 (3.9 300 nm)

Detector Waters 410 Differential Refractometer
Mobile phase H0 : MeOH/Propionic acid=80:20/0.1 (v:v/%)
Flow rate 0.8 ml/min

Ijection volumn 10 pl

Wavelength 230 nm

Chart speed 0.25 cin/min

scanning % HPLC(Water Associate 2700 PSI, UK)&
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Fig. 1. Flow diagram of the continuous activated sludge pro-
cess for ti:e treatment of dye works wastewater.

A :Neutralization tank, B:Aeration tank, C:Precipitalion iank,
D : Aeration pump, E : Peristatic pump.
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Table 2. Morphological and physiological characteristics of
the isolated strain T116
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Morphological characteristics
Form
Gram stain
Motility
Nutrient broth
Optimum temperature
Optimum pH
Colony color
Physiological characerislics
Oxidase test
Indole production
Gelatin liquefaction
V-P test
Nitrate reduction
Urease test
Hydrogen sulfide production
O-F test
Catalase test
Starch hydrolysis
Acid from glucose
Lysine dehydrolase
Ormnithine decarboxylase
Arginine dehydrolase
B-galactosidase
Fluorescent pigmenis
Carbon utilization
Arabinose
Mannose
Glucose
Rhamnose
Melibiose
Maltose
Sucrose
Mannitol
Sorbitol
Inositol
Gluconate
Citrate
Phenylacetate
N-acetylglucosamine

rod
negative
motile
membraneous
30T
7.5
brown

Hoo+ o+

+ +

+ + +

*+ 1 positive, - : negative.
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Fig. 2. UV scanning spectra (A) and HPLC profiles (B) of
tercphthalic acid in the culture broth of Pseudomonas sp. T
116.

Samples were taken after culture for 0, 24, and 60 hours in a
medium containing 0.1% terephthalic acid and the filierate of
egach sample was used for the UV scanning and HPLC.
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Fig. 3. Time course of the growth of Pseudomonas sp. T116
and the degradation of terephthalic acid in a medium cou-
taining 0.1% terephthalic acid.

OO0 - Cell growth (As;), @@ : Terephthalic acid content (ppm).
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Fig. 4. Effects of phosphorus sources addition on the chemi-
cal oxygen demand (COD) removal efficiency from dye works
wastewater by Pseudomonas sp. T116 in the flask culture,

After the bacteria were cultured for 24 hours in dye works
wastewater supplemented with the concentration of various phos-
phorus sources shown in the figure, COD,,, was assayed using
culture filterate. The initial terephthalic acid conlent and COD,,,
of the wastewater were 2,200 and 1,560 ppm, respectively. H
‘H;PO,, m—u :KH,PO,, &—a 1 K,HPO,.
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Fig. 5. Effects of pH (A) and temperature (B) on the COD
removal efficiency from dye works wastewater by Pseudo-
monas sp. T116 in the flask cultore.
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Fig. 6. Changes in the COD removal efficiencies in a conti-
nuous activated sludge process supplemented with Pseudo-
monas sp. T116 for the treatment of dye works wastewater.
Hydraulic retention time was adjusted to 37 or 43 hours by
the flow rate of the wastewater to aeration tank,

O—Q 37 hours, @@ : 43 hours.
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