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Environmental Effect on the Biodegradation of Toluene by
Pseudomonas fluorescennice KNU417
Hyeok-Man Kwon, Sung-Ho Yeom'

Department of Applied Environmental and Chemical Engineering, Kangnung National University

ABSTRACT

A microorganism capable of degrading toluene was isolated from crude oil contaminated soil and
identified as Pseudomonas fluorescence. The effects of environmental factors on the degradation
of toluene were investigated. The optimum temperature for toluene degradation was 30C and the
maximum specific cell growth and toluene degradation rates were 0.76hr™' and 0.36 hr',
respectively. Although the wild cells were not able to degrade toluene at 10C and 407C, the cells
adapted to toluene at 30C degraded 100mg/L of toluene completely at 10C and 80% of the
toluene at 40°C. The wild cells were not able to degrade more than 200mg/L of toluene but the
toluene—adapted cells degraded up to 300mg/L of toluene. Although the optimum pH was 7.0,
the degradation rates were not much different in the range of 5.5 to 9.0. When nitrate was used
as a nitrogen source instead of ammonium, the adaptation period became longer by 2~10 hours
and the cell growth yield became lower by 45%. The toluene degradation rates after adaptation
period, however, were almost same in both cases. The observations in this study will be used in

the future biofilter design and operation.
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[Table 1] Effect of Temperature The Specific Cell Growth Rate and the Specific
Toluene Degradation Rate
Temp. (C) | maximum specific growth rate (hr™") maximum specific degradation rate (hr™")
10 - -
15 0.04 0.13
20 0.37 0.24
25 0.47 0.27
30 0.76 0.36
35 0.15 0.22
40 - -
[Table2] Effect Of Nitrogen Sources On The Cell Growth Yield
. Nitrogen sources
Concentration (mM) - =
NH4 NO3
7.5 0.92 0.54
15.0 0.91 0.50
30.0 0.90 0.51
60.0 0.81 0.52
Average 0.89 0.52
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Cells adapted to 100 mg/L of toluene at 30C
were transferred to a shaking incubator
operating at 10, 30 or 40°C.
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