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Two cometabolic inchlorosthylene (TCE) degraders, Psaudomonas putida F1and Burkholdana (Pseudomonas) capacia G4, were

found to catabolize phenol, benzene, toluene, and ethvlbenzene as carbon and energy sources.

Resting cells of £ pulida F1 and

B eepacia G4 grown in the presence of toluene and phencl, respectvely, were able 10 degrade not only benzene. toluens and

ethylbenzene but also TCE and p-xylens.
TCE and p-xviens

However, these two straing grown In the absence of toluene or phenol did not degrade
Therefore, 1t was ienlatvely concluded that cometabolie degradaton of TCE and p-xylena was mediated by
toluene dicxygenase (P putda F1} or loluene—2-monocxygenase (B capacia G,

Maximal degradation rates of BTEX and TCE

by loluene- and phenol-induced resting cells of P punda F1 and B cepaca G4 were appeared to be 4-530 nmol/{min-mg cell

protein) when a single compound was solely served as a target substrate.
rate by P pulida F1 n the presence of tolusne was decreased Up lo one seventh of that for the single substrate,

In case of double substrales. the benzene degradation
TCE

degradation rate was alsc lnearly decreased as ioluene concentration Increased  On the other hand, toluene degradation rate was
enhanced by benzene and TCE. For B cepacia G4, degraganon rales of TCE and loluene increased 4 tmeas n the presence of

50 uM phenal.

From these results, it was concluded thal a degradation rate of a compound n the presence of another

cosubstrate(s] could not be predicted by simply gensralizing antagonistic or synergislic interaclions belween substrates.

Key Words : BTEX, TCE, degradalion rates, substrate mieracions
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Table 1. Henry's constants of organic compounds used in
this study.

Compounds LogKuiL atm/g-mole) Ky (dimensioniess)
Phenel -3.39 164 x 107
Bonzene 0.74 (.72
Toluene 083 0.26
Ethylbenzene 0.50 (.32
p-Xylene 08 028
Trichioroethylene 1.03 043

*Henrv's constars, Kp, were ohtamed from the reference 18
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Table 2. Growth of P. putida Fl and B cepacia G4 on
solid media containing phenol and BTEX as carbon and
Energy SOUrces.

{rowth
Carbon source ————————————
FP. putida T1 B cepacia 54
Mone (controf) - -
Phenal + =
Benzene ++ -
Toluene Tt +
Ethylbenzene +r +
pEylene - -
~  No growth until 8 days
¢ Colony growth after 2 days
++! Colony growth hefore 2 days
l.5|;
Z N
T 10t 7 puttda F1
g
.g BceeamsGd
% P
=3 /
3 I f
@
00 4

] 2 220 4 B 6 W 8 1
Time (hr)

Figure 1 Growth of P putide F1 and B. cepacia G4 in
M9 mimmal media containing toluene and 5 mM phenol.
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Table 3. Tmtial rates of BTEX and TCE degradation by resting cells of P. putrda Fl and B cepacia G4 grown in the
presence of toluene and phenol as carben and energy sources.

Stramn Cone. (MY Benzene Taluene Ethvlbenzene o~ Kylene TCE
20 13/70%11.50) 306(10.76) 331973 3 18(10 40} 1.01(8.27)
P, putida T 40 20.20(23.17) 45921 33) 5 35(19 46} 53(2079) 231016 b4)
' 60 38.14(31.76) 803(32.29) 90520 18) A3(3119) 2A5(24 80)
20 51 03(46.33) 835043 06) 1208(3391) 8 83( 11.58) 3,12(33.07)
20 287 70 0.54 141 1.72
. 40 3353 117 228 3.27 243
B cepacia G4 60 837 628 263 422 3.2
&0 1049 730 384 4.73 3.18

*Concentralion : Concentrations when all of the molecules added into vials are assumed Lo be preseni m Lhe aqueous phase.

*lritial degradation rates are in nmol/{min-mg cell protein).

SuM) : Actual aquecus concentrations calewlated tromn modified Henry's conslants m the Table 1 and Lhe equation (2).
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Irigure 2. Degradalion of toluene. benzene. and p—x¥ylene by resling cells of P putida F1 and B cepacia G4 grown 1 the

presenice of toluene and phenol.
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Table 4. Maximal degradation rates of BTEX. and TCE by

P putida Tl and B. cepacia G4

P. putida F1 B cepacty
Voo - Vine -
|nmol/(min mg (llT\]fIII) {nmol/’(miqmg [II;;?]}
cell protem)] cell protein)]
Benzene 5201 672 73.08 181.7
Toluene 17.86 21 5197 1491
Ethylbenzene 52.63 879 53.96 4186
p~Aylene 2083 323 142 1538
TCE 667 41.8 432 .2
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Fpure 3. Maximal degradation rates of benzene and TCE
m Lhe presence of toluene by resting cells of P. putida Fl.
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Figure 4 Maximal degradation rates of toluene in the pre-
sence of benzene or TCE by resting cefls of P putide F1L.
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Figure 5. Maximal degradanon rates of toluene and TCE
in the presence af phenol by resting cells of B. cepacta Gd.
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