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ABSTRACT —From 120 soil and activated sludge, the strains able to grow on Benzoate
and m-Toluate have been isolated after selective enrichment which were later identified
as Psudomonas sp. according to its morphological and biochemical characteristics. Ben-2 strain
contained two plasmid DNA having about 120 Kb and below 2.0 Kb by agarose gel electropho-
resis. Form the comparative investigation of catechol 1,2-oxygenase and catechol 2,3-oxyge-
nase activities in Ben-2 strain and its cured strain, Ben-2 strain has both of these two enzy-
mes while cured strain has catechol 1,2-oxygenase only.
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Table 1. Composition of Basal Salt Medium (BSM)

Component Content (g/l)
K.HPO, 58
KH,PO, 45
(NH,)S0O, 2
MgCl, 0.16
CaCl, . 0.02
NaMoO, 0.002
FeSO, 0.001
MnCl, 0.001

*pH was adjusted 7.0 before autoclave.
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Table 2. Summary of local distribution for isolated

strains
Sort Soil* Sludge  Stream  Total
Benzoate 1 2 2 5
m-Toluate 1 2 - 3

* Soil in industrial area.

Table 3. Benzoate removal rate by the isolated strains
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Table 62 AdFFo] 7|Aol4A FAEs F

Conc.(ppm) 800 1,000 1,200
Time! 20 40 60 80 20 40 60 80 20 40 60 80
Strain
Ben-1 234 388 675 823 172 298 471 684 202 317 535 767
Ben-2 282 563 885 923 225 297 873 916 278 635 897 904

The cells were grown for time course at 30C with shaking in BSM broth containing Benzoate(800, 1000, 1200 ppm)
as a sole carbon and energy sourse. 1: Hours, 2: Benzoate removal rate(%).

Table 4. m-Toluate removal rate by the isolated strains

Conc.(ppm) 300 500 800
Time! 25 50 75 25 50 75 25 50 75
Strain
Tol-1 8.6 18.6 30.2 11.6 218 43.7 131 231 385
Tol-3 114 269 478 183 337 58.0 17.2 329 446

The cells were grown for time course at 30C with shaking in BSM broth containing m-Toluate(300, 500, 800 ppm)as
a sole carbon and energy sourse. 1: Hours, 2: m-Toluate removal rate(%).
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Table 5. Morphological and physiological characteristics
of the isolated strains

Tol-3 Ben-2
Gram stain Negative Negative
Shape Rod Rod
Oxydase + +

Denitrification - -
Indol production - -
Gelatin liquefaction - -
Arginine dehydrolase - -
Strach acidification - -

Table 6. The utilization of various substrates of isolated
strains

Substrates Tol-3 Ben-2

Glucose + +
Arabinose +
Mannose -
N-acetylglucosamine +
Maltose
Gluconate
Caprate
Adipate
Malate
Citrate
Phenylacetate

+ 4+ 4+ + L+ o+

+ o+ o+

A B

Fig. 1. Scanning electron micrographs of isolated strains.
The cells were grown for 24 hr at 30C on LB
plate.

A: Ben-2, B: Tol-3.
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Table 7. Growth characteristics of the isolated strains on
various aromatic hydrocarbons

Substrates Ben-2 Tol-3
Benzoate ++ —
Benzoic acid ++ —
m-Toluate -+ +
p-Toluate + +
Phenol - -
Catechol + +

Isolated strains were incubated for 3 days at 30C on
BSM plate containing 500 mg/! of each substrates, —:
no growth, +: poor growth, + +: good growth.
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Fig. 2. Agarose gel electrophoresis of plasmid DNA from
the Ben-2 strain.
Lane 1: size marker (ADNA-HindIIl), Lane 2:
plasmid DNA of Ben-2 strain.

-BpL

-BpS

Fig. 3. Agarose gel electrophoresis of cured plasmid
DNA from the Ben-2 strain.
Lane 1: size marker(ADNA-HindlII), Lane 2: pla-
smid DNA of Ben-2 strain, Lane 3: cured strain
of Ben-2 strain.
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Table 8. Specific activities of catechol 1,2-oxygenase and
catechol 2,3-oxygenase of Ben-2 and cured st-

rain(BpC)
Strain Ben-2 Cured strain(BpC)
Substrate C-1200  C-230? C-120 C-230
Benzoate ND 59° 35 ND

Cell was incubated for 48 hours at 30C in BSM broth
containing 500 ppm benzoate. 1: Catechol 1,2-oxygenase,
2: catechol 2,3-oxygenase, 3: Specific acivity unit(umol/
min/mg of protein).

A B
Fig. 4. Growth of Cured strain and Ben-2 strain.
Cured strain and Ben-2 strain were incubated
for 48 hours at 30C on BSM plate containing
500 ppm benzoate.
A: Ben-2 strain, B: Cured strain (BpC).
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