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Abstract — The bacterial strain which utilizes phenol and degrade TCE was isolated from an indus-
trial waste site. The bacterial strain was named as T5-7 and identified as an Acinetobacter species.
After phenol-induction, the strain T5-7 removed TCE efficiently without cell growth. So, it seems
that TCE degradation was not related to cell growth. TCE degradation increased when initial
cell concentrations of phenol-grown T5-7 were high. In the presence of phenol, initial degradation
of TCE was delayed but total amount of degradation was not affected at final stage. The strain
cultured in 0.1% yeast extract did not degrade TCE, which indicates that phenol induction was

essential to the TCE degradation.
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Table 1. Operation condifions of gas chromatography
for TCE degradation

Contents operation conditions

Gas chromatography  Pye Unicam series 304

Detector ECD

Column 3 mxX5 mmf(id.) stainless
steel 10% sihicon DC-200
chromosorb W (80~ 100 mesh)

Injector Temp. 150C
Oven Temp. 85C
Detector Temp. 2007C
Carrier gas Ns

Flow rate 40 m{/min
Injection volume 0.5 W
Attenuation 1024
Chart speed 0.5 cm/min
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Fig. 1. Transmission electron micrograph of the strain
T5-7( X 12,000).

Table 2. Morphological characteristics of the strain
T5-7
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Table 3. Physiological and biochemical characteristics
of the strain TS-7

Characteristics T5-7
Cell form spherical
Motility twitching
Flagella —

Cell diameter, um 0.83~1.08
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Characteristics Th-7
Gram stain d
KOH method for Gram determination G{—)
Catalase +
Oxidase —

Acid production from glucose —
Oxidation/fermentation(glucose) oxidation
Gelatin liquefaction =
Starch hydrolysis —
Casein hydrolysis(milk) =
Lipid (Tween 80) +
Fluorescent pigment —
Arginine dihydrolase —
Nitrate reduction -
Lecithinase d
Citrate utilization +
Methyl-red —
Voges-Proskauer —
Indole production —
Growth at 4C —
Growth at 41C +
H.S formation —
Utilization of carbon sources®*

D-Arabinose, Benzoate, L-Glutamate, +
Na-acetate, Na-lactate, Na-citrate, Na-propionate
L-Arginine, Glycine, Glycerol, —
M-Hydroxybenzoate, Inositol, Isopropanol, Lactose,
Maltose, Glucose, Mannitol, Starch, L-Threonine

+: positive, —: negative, d: doubtful.

*Each carbon sources were added with concentrations
of 1.0% to MM2 medium and the growth was checked
after 3 days cultivation at 30C.
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Fig. 2. Gas chromatographic profiles of pentane extra-
cts of T5-7 culture medium,

Time course of TCE degradation by T5-7 with 22.6 yM
TCE. The peak of TCE is indicated by the arrows.
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Fig. 3. Time course of TCE degradation and cell gro-
wth.

Cells grown on 2 mM phenol were harvested by cent-
rifugation and suspended in MM2 medium to the cell
density of 1.0. Appropriate amount of TCE stock was
added. At time interval, TCE degradation was measu-
red by gas chromatography. Heat-killed control was
prepared by autoclaving cell suspension at 121C, 15
min prior to inject TCE stock solution.

®: cell density, O: remaining TCE conc, (7: TCE cont-
rol (uninoculated), M: heat-killed control.
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Fig. 4. TCE degradation by T5-7 in MM2 medium

with (@) and without () phenol after grown with 0.1%
yveast extract.
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TCE conc.(uM)
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Fig. 5. Effect of the initial cell concentrations on TCE
degradation.
Experimental conditions were the same as Fig. 3 ex-

cept initial cell concentrations.
¢: control, ¥: 0.D.0.3, v: 0.D.05 e: OD.07, O

0.D. 1.0,

TCE conc.(uM)

Time (hr)

Fig. 6. Effect of initial cell concentrations on TCE deg-
radation in the presence of 2mM phenol.
Experimental conditions were the same as Fig.5 but
2 mM phenol was added to the culture medium.
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Fig. 7. Time course of TCE degradation and cell gro-
wth in the presence of phenol (2 mM).
Initial cell concentration was 0O.D. 0.3.

®: cell density, ©: remaining TCE conc.,
TCE conc,

71 control
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Fig. 8. TCE degradation at higher initial TCE concent-

rations.
v: 135uM, v: 87 uM, @: 262 pM, O: 22.6 uM.
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