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Abstract

In this study the anaerobic degradation of nitrate by in GFM (gel and foam matrix) and bead gel immobilized
Paracoccus denitrificans DSM 65 in continous culture was conducted. A novel GFM immobilization system was
developed in order to improve conventional system (bead). With increasing nitrate concentration in water, the
nitrate reduction rate was increased. The observed maximum denitrification rate by in GFM immobilized cells
was 177 mg/L-h in buffered water, while that was 33 mg/L h in tap water. In comparison with bead system the
reduction activity by GFM system showed 1.2~2.1 times better. The denitrification activity was not changed after
16 days storage at 5°C and also showed better activity than that of free cells or even bead immobilized cells.
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Table 1. Operating conditions of HPLC for nitrate and
nitrite quantitative analysis

Instrument ssShimadzu

Column Partisil SAX 10 m (Fa. Bischoff)
Solvent 15 mM Phosphate buffer (pH 3.2)
Sample size 20 pL

Flow rate 2 mL/min

Detection UV at 220 nm
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Fig. 1. Continous nitrate reduction by GFM immobilized
Paracoccus denitrificans DSM 65 (in buffered water).
O—O: nitrate concentration in inflow, M—M: nitrate con-
centration in outflow, + -+ nitrite  concentration in
outflow. Dilution rate: 0.7~1.2/h at 100 mg/L nitrate in
inflow, 0.5-0.8/h at 250 mg/L nitratc in inflow, 0.3~0.4/h
at 500 mg/L nitrate in inflow, 0.1~0.2/h at 800 mg/L. nitrate
in inflow
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Fig. 2. Nitrate reduction activity by GFM immobilized
Paracoccus denitrificans DSM 65 in continuous process
(in buffered water).
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Fig. 3. Continous nitrate reduction by bead immobilized
Paracoccus denitrificans DSM 65 (in buffered water).
O—C: nitrate concentration in inflow, H-—M: nitrate
concentration in outflow, +—-: nitrite concentration in
outflow. Dilution rate: 0.7~1.2/h at 100 mg/L nitrate in
inflow, 0.5~0.8/h at 250 mg/L nitrate in inflow, 0.3~0.4/h

at 500 mg/L nitrate in inflow, 0.1~0.2/h at 800 mg/L
nitrate in inflow
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Fig. 4. Nitrate reduction activity by bead immobilized
Paracoccus denitrificans DSM 65 in continuous process
(in buffered water).
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Fig. 5. Continous nitrate reduction by GFM immobilized
Paracoccus denitrificans DSM 65 (in tap water). O—O:
nitrate concentration in inflow, Ell-——M: nitrate concentration
in outflow, +—: nitrite concentration in outflow. Dilution
rate: 0.2~0.3/h
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Fig. 6. Nitrate reduction activity by GFM immobilized
Paracoccus denitrificans DSM 65 in continuous process
(in tap water).
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Fig. 7. Change of nitrate reduction activity by free and
immobilized Paracoccus denitrificans DSM 65 during
storage at 5°C and 20°C. K-20: Bead immobilized cells
storaged at 20°C, G-20: GFM immobilized cells storaged at
20°C, F-20: Free cells storaged at 20°C, K-5: Bead immobiliz-
ed cells storaged at 5°C, G-5: GFM immobilized cells storag-
ed at 5°C, F-5: Free cells storaged at 5°C
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