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The removal of nitrogen compounds from waste water is essential and is often accomplished by biological processes.
The denitrifying bacterium, Paracoccus denitrificans (KCTC 2530), was employed to study the characteristics and the
denitrification differences of Permeabilized strains and untreated strains. The permeabilization rate increased with
increasing toluene concentration, but some part of the toluene contributed to denaturing the detachment of proteins
from the plasma membrane. Permeabilized Paracoccus denitrificans had long lag phase and high specific growth rate
in cultivation, and showed excellent denitrification characteristic compared with untreated strains. But, in both cases, the
denitrification ability was significantly reduced after 4 or 5 denitrifications. it seems that the strains fall into the death
phase when the nutrient was exhausted. When the nutrient recovered to its initial level, the denitrification ability also
recovered to the normal level. The results obtained were encouraging enough to apply to practical water treatment

situation.
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Table 1. Composition of culture medium for P. denitrificans

Composition Quantity(g/L}
polypeptone 40
yeast extract 2.0
K:HPO, 10.0
glucose 10.0
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Figure 1. Schemaric diagram of experimental apparatus for batch system.
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Table 2. Specific growth rate g of each strains.

Strains Specific growth rate y (1/Hr)
untreated 0.04%
permeabilized for 30 sec 0.104
permeabilized for 1 min 0.085
perteabilized for 10 min 0.061
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Figure 2. Absorbance of petmeabilized cells by each concentration.
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Figure 3. Denitrification rate of free cells and permeabilized cells

treated with 5 vfv % of toluene for each time in a batch reactor.
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Figure 4. Denitrification ability of untreated strains with
repeated  recovery  of initial NOs -N  concentration.  (N:
Recovery of initial nitrate concentration.)
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Figure 5. Denitrification ability of Imin and 5v/v% of toluene treated

strains with repeated recovery of initial NOy -N concentration. (N:
Recovery of initial nitrate concentration.)
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Figure 6. Denitrification ability of 1 min and 5 v/v% of toluene
treated strains with repeated recovery of initial NOs ~N concentration
and recovery of initial medium concentration. (N: Recovery of initial

nirate concentration, M: Recovery of initial medium concentration.)
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