3t A 3 ak g 2] AI0B(HBZ), 359~364, 2001
[ of the Korean Environmental Sciences Society

HEs 222! Pseudomonas sp. EL-04J0j| 2| &t
Trichloroethylene2| 2 SCHA}

M- SIH-2EFT HHE YT
PACNSD 0@, YANE WEIHY

"RAGND SBHAIUY U BAISHUMLETL
(20014 88 1 X% 20014 108 99 FEY)

Cometabolism of Trichloroethylene by a Phenol-Degrading
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Pseudomonas sp. EL-04] was previously isolated from phenol-acclimated activated sludge. This bacterium was
capable of degrading phenol and cometabolizing trichloroethylene (TCE). After precultivation in the mineral salts
medium containing phenol as a sole carbon source, Pseudomonas EL-041 degraded 90% of TCE 25 M within
20 hours. Thus, phenol-induced Pseudomonas sp. EL-04] cells can degrade TCE. Following a transient lag
period, Pseudomonas sp. EL-04] cells degraded TCE at concentrations of at least 250 4 M with no apparent
retardation in rate, but the transformation capacity of such cells was himited and depended on the cell
concentration.  The degradation rate of TCE followed the Michaelis-Menten kinetic model. The maximum
degradation rate (V) and saturation constant (K,) were 7nmo {/min - mg cell protein and 11 M, respectively.
Cometabolism of TCE by phenol fed experiment was evaluated in S0m £ serum vial that contained 10m ¢ of
meneral sals medium supplemented with 10 zM TCE. TCE degradation was inhibited in the initial period of 1
mM phenol addition. but after that time Pseudomonas sp. EL-04] cells degraded TCE and showed cell growth.
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Fig. 1. Time curve of TCE degradation by Pseudomonas

sp. EL-4].

(I ; heat-killed control, @ ; residual TCE.)

Table 1. The production of Cl- and the growth by
TCE degradation
Time Growth Amount of Amount of
- degraded produced
(h) D660 R (umol) €L jon (nmol)
0 05+0.02 0 12
20 0,461 0.05 164 451
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Fig. 2. Effect of cell concentration on TCE degradation.
(M ; residual TCE, @ ; relative activity.)

Table 2. The production of Cl- by TCE degradation

on each cell concentration

Cell Amount  Amount of Degraded TCE
concentration of degraded produced Cl° (nmol)/produced
(ug proteinym £) TCE (nmol) _ion (nmol) Cl ion (nmol)

85 51.4 160.37 312
156 §0.29 232.4 289
232 109.7 2929 267
28.1 136.4 414.66 3.4
40.8 1475 5324 3.61
62.4 160.2 536.2 3.35
82 164.2 562 3.65
115.1 150.7 567.2 3.76
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Table 3. The production of Cl-ion by TCE degradation

on TCE concentration

TCE Amount of  Amount of Degraded TCE
concentratio  degraded  produced CI (nmol)/produced
_n (M) TCE {nmol) ion (nmol) Cl ion (nmol)

25 164.43 439 267
35 206 4958 241
60 3391 290.1 2.63

100 491.1 1664.8 3.39

200 628 21775 3A7

250 7338 2318.3 316
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