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Isolation and Characterization of Denitrifying Phenol-Degrading Bacterium Pseudomonas sp.
HL100. Park, Soo-Dong, Younhee Kim', and Heung-Shick Lee*. Graduate School of Biotech-
nology, Korea University, Seoul 136-701, Korea, 'Department of Oriental Medicine, Semyung
University, Checheon, Chungbuk 390-230, Korea - A bacterial strain which utilizes phenol under
denitrifying condition was isolated from the industrial waste water collected from the Chong-ju Industrial
Complex. The strain was identified as Pseudomonas species from the morphological, physiological, and
biochemical characteristics and designated as HL100. The strain can utilize phenol as the sole source
of carbon and energy when nitrate is provided as the terminal electron acceptor. The isolated strain
completely degraded 3 mM of phenol within 110 hour with concomitant reduction of nitrate to nitrite.
The observed maximum doubling time was 20 hours. Under appropriate condition, complete reduction
of nitrate to atmospheric N, was observed indicating that the isolated strain could perform complete
steps of denitrification. The strain showed optimal growth at pH 7.0 and temperature of 37C under
denitrifying phenol-degrading condition. The strain can also utilize toluene as the sole carbon and energy
source under the same growth condition. However, no growth was detected on xylene and benzene.
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Table 1. Physiological, morpholegical and biochemical char-
acteristics of Pseudomonas sp. HL100"

Pseudomanas sp. HL100

Gram reaction -
Cell shape rod
Motility +
Catalase +
Oxidase +
+
+

Characteristics

NO; — NO;
NO; — N,
Indole production -
Glucose acidification -
Arginine dihydrolase -
Urease -
Esculin hydrolysis -
Gelatin hydrolysis +
Fluorescent pigment +
Phospholipase +
Maltosidase -
Chitinase -
Acid phosphatase +
Growth on sole carbon sources

Glucose

Arabinose

Gluconate

Caprate

Adipate

Malate

Citrate

Phenylacetate

Acetic acid

Glycerol

Benzoate

Mannose -

Mannitol -

N-acetyl glucosamine -
Resistance to antibijotics®

+ 4+ 4+ ++++ A+ + o+

Ampicillin (130 ug/ml) +
Tetracyclin (30 ug/ml) +
Chloramphenicol (40 ug/ml) +
Erythromycin -
Kanamycin -
Streptomycin -

'The tests were done using the Analytical Profile Index kit(API-
20NE, Biomerieux S. A., France) and Merck bacterial iden-
tification kit (Germany).

*The numbers in parentheses are highest concentrations that per-
mit the growth of HL100.
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Fig. 1. Transmission electron micrograph of denitrifying
phenol-degrading bactertum Pseudomonas sp. HL100 (X
10000).
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Fig. 2. Effect of temperature on the growth of Pseudomonas
sp. HL100.

Cells were cultivated in the basal salt medium containing 3mM
phenol as the sole source of carbon and energy. Open and closed
symbols represent phenol degradation and bacterial growth,
respectively. Circular, rectangular, and triangular symbols represent
the growth temperature of 30°C, 37°C, and 45T, respectively.
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Fig. 3. Effect of pH on the growth of Pseudomonas sp. HL
100.

Cells were grown at 37°C for 80 hours in the basal salt medium
containing 3 mM phenol as the sole source of carbon and energy.
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Fig. 4. Growth pattern of Pseudomonas sp. HL100 on differ-
ent amount of potassium nitrate.

Cells were cultivated at 37°C in the basal salt medium contain-
ing phenol as the sole source of carbon and energy and potas-
sium nitrate as the terminal electron acceptor. The concentration
of potassium nitrate in the growth medium was 5 (&), 10 (@),
and 20 (W) mM.
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Fig. 5. Growth (@), phenol utilization (A), and nitrite pro-
duction (R) by Pseudomonas sp. HL100.

Cells were cultivated at 37°C in the basal salt medium contain-
ing 3 mM of phenol and 10 mM of potassium nitrate. The
amount of phenol and nitrite in the growth medium was measured
as described in the Materials and Methods.
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Fig. 6. Growth pattern of Pseudomonas sp. HL100 on differ-
ent amount of phenol.

Cells were cultivated at 37°C in the basal salt medium contain-
ing phenol as the sole source of carbon and energy and potas-
sium nitrate as the terminal electron acceptor. Synbols: @, 1 mM
phenol; A, 3 mM phenol; B, 5 mM phenol; ¥, 7 mM phenol.
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