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ABSTRACT—

The biodegradation of high concentration of benzoate by enrichment culture with

Pseudomonas sp. was investigated. During 50 days continuous culture, average of removal rate of
benzoate and COD were 90% and 83%, respectively. And the enzymatic activity of catechol 2,3-
dioxygenase was determined in the continuous culture but not Catechol 1,2-dioxygenase. On the
other hand, Pseudomonas sp in the culture was investigated with SEM and the result was re-
vealed that the cell shape was more demage according the higher concentration of benzoate.
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Table 1. Characterization of Pseudomonas sp.(Ben-2)

Table 3. Culture condition of pure semi-continuous culture

Strain/Plasmid Relevant characteristics source
Ben-2 Ben' ¥, Cm', Km', Ap’, T¢* This study
Catechol 1,2-dioxygenase”
Catechol 2,3-dioxygenase”
BpC?  Ben’, Cm’, Knt', Ap’, Tc' This study

Catechol 1,2-dioxygenase”
Catechol 2,3-dioxygenase’
BpL?” /BpL(Ben’, Cm', Km', Ap,, Tc) This study
Catechol 1,2-dioxygenase’
Catechol 2,3-dioxygenase”

1: Benzoate,
2: Cured strain of Pseudomonas sp.(Ben-2 ) with Mitomycin-C
3: Plasmid DNA(120 kb) of Pseudomonas sp.(Ben-2 )

Table 2. Composition of Basal Salt Medium

Component Content(g/1)
K,HPO, 58
KH,PO, 4.5
(NH,),SO, 2
MgCl, 0.16
CaCl, 0.02
Na,MoO, 0.002
FeSO, 0.001
MnCl, 0.001

* pH was adjusted 7.0 before autocleave.
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Fig. 1. Growth rate of Ben-2 strain.

The cells were grown for time course at 30 C
with shakin in BSM broth containing 800, 1000,
1200 ppm benzoate.
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Fig. 2. Removal rate of benzoate by Ben-2 strain.
The cells were grown for time course at 30 C with
shaking in BSM broth containing 800, 1000, 1200
ppm benzoate.
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Fig. 3. Change of pH and O.D in continuous culture.
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Fig. 4. Removal rate of COD and substrate in continuous
culture.
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A

Fig. 5. Scanning electron micrography in continuous culture with Pseudomonas sp.
A: Atandard, B: Continuous culture for 10 days, C: Continuous culture for 45 days.

Table 4. Specific activities of catechol 1,2-dioxygenase and
catechol 2,3-oxygenase in continuous culture

Days catechol 1,2-dioxygenase catechol 2,3-dioxygenase

1 ND 4.1*
15 ND 52
30 ND 39
45 ND 1.8

* : Specific activity unit(lmol/min/mg protein)

Expressed as enzyme unit per milligram of protein,where 1
unit is the amount of enzyme required to convert 1 pumol of
substrate in 1 min.

ND : not detected

protein}g, 4,000 ppmS 713 45U A= 1.8(umol/min/
mg of protein)E X 9},
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2200
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Z 7NAAAL CODAAEE 543 At 242} G ok 90%9) 83%2] £ 71AAA &L RATh B/uFe
HEAaYA & 3,000 ppm2] 71 FEeA 3.9umol/min/mg of protein)S, 4,000 ppmS H7He 45U M E 1.
8(umol/min/mg of proteinys B 11 Wi M 717t £ Al B 9] catechol 1,2-dioxygenase] &AL =)= oF
stk 3HH AAED| Aol 2§ TFAle] HEHAI wigFRr e WETFS A A Roa Yehgont sidg
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