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ABSTRACT

By using 3CBa enrichment in batch culture technique, a bacterium with
high capability in degrading 3CBa strain was isolated. This bacterium was
identified as Pseudomonas putida and was designated as strain 10.2. It was
found through the use of cell suspension that P, putida 10.2 could degrade
3CBa at the rate of 93.3 nmole ml” hr’ by using 1 mg ml™" of cell suspension.
This strain could remove 48% of 3CBa after 24 hours of incubation.

When P. putida 10.2 was cultured in MM9 supplemented with 1 mM
3CBa and incubated with shaking at 30 °C the specific growth rate (u) and
growth yield (y) were found to be at 0.27 hr'! and 0.08 mg ml™, respectively.
The rate of 3CBa degradation by P. putida 10.2 during the cells being grown in
MM9 supplemented with 3CBa were found to be at 32.5 nmole ml™" hr' with
percentage of 3CBa utilization after 24 hr of incubation at 48.0 %. It was
further found that chioride ions were released into the growth media at the rate
of 16.7 nmole ml™ hr! during the reduction of 3CBa. And it was found that the

rate and percentage of 3CBa utilization by the cells being grown in MM9
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supplemented with 3CBa were reduced when the isolate was grown in the
presence of glucose, pyruvate, lactose, or succinate.

When the resting cell suspensions were used to investigate the
degradation of 3CBa, it was found that preincubation conditions were
important, the cells harvested from early stationary phase showed the highest
rate as well as the total amount of 3CBa degradation. The optimal temperature
and pH range for 3CBa degradation by resting cell suspensions were 28to 30 °C
and 6 to 7, respectively. Preculturing conditions were also found to have effect
on the 3CBa degradation by resting cell suspension. The rates of 3CBa
degradation by the cell suspension which were precultured in media
supplemented with glucose, lactose or succinate was found to reduced to 8.3,
13.3 and 20.3 nmole ml" hr! . respectively. The rate of 3CBa degradation
without other carbon source supplementation was at 93.3 nmole ml™ hr'. The
percentage of 3CBa utilization after 24 hr incubation were also found to be
reduced when cells were precultured in the presence of glucose, lactosed or
succinate to the level of 5, 16, and 24 %, respectively. The percentage of
reduction of 3CBa without other carbon supplementation was at 48%.

Analyses of metabolites produced by P. putida 10.2 either from culture
broth in presence of 3CBa or from supernatant of cell suspension containing
3CBa were identified as 3-chlorocatechol (3CC), catechol (CAT) and muconic
acid (MUC). The techniques used for identification of these metabolites were
colorimetric test for analysis of 3CC, HPLC for analysis of 3CC, CAT and
MUC.

The specific activities of 3CBa degrading enzyme in crude enzyme
extract were studied and it was found to be 4.2 units mg'l. MgSO,, CaCl; and
reduced NAD were required for the activities of 3CBa degrading enzyme in

crude extract.



Since 3CC was identified as one of the metabolites. studies were
conducted to investigate the presence of 3CC degrading enzyme in crude
extract of P. putida 10.2. The activities of enzyme were determined from the
production of CAT. 3CC degrading enzyme from P. putida 10.2 was partially
purified using ammonium sulphate precipitation, DEAE anion exchange and
G200 sephadex gel filtration techniques. The enzyme was purified by 10.2
folds with the yield of 0.3 %. The enzyme activity in the final preparation had
the specific activity at 19.3 units mg'l. Some characteristics of 3CC degrading
enzyme were studied and it was found that the molecular weight of this
enzyme was approximately 65 kDa with the optimal pH of 7.0, the optimal
temperature at 37 °C and the enzyme required MgSO, and reduced NADP for
activities. The analysis of CAT produced in reactions contained 3CC and
partial purified protein was confirmed by using LC/MS.

The presence of catechol 1,2 dioxygenase (C120I) in the crude enzyme
extract was also confirmed. This enzyme converted CAT to MUC with the
specificity in the crude extract of 0.7 units mg™.

From the studies of metabolites analysis in culture broth and presence of
key enzymes involved in 3CBa degradation, the biodegradative pathway of
3CBa of P. putida 10.2 was proposed. Firstly, 3CBa was metabolized to be
3CC by the activities of benzoate dioxygenase and dihydroxy chlorobenzoated
dehydrogenase. Secondly, 3CC was metabolized to be CAT by reductive
dechlorination activities of 3CC degrading enzyme. Thirdly, CAT was
metabolized to MUC by the activity of C1201.





