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Removal of nitrogen compound from waste water is essential and often accomplished by biological process. Denitrification
bacterium, Paracoccus denitrificans (KCTC 2350) is employed to estimate the denitrification ability and the characteristics.

In the immobilized biological reactor system, the measurement of absolute amount of active strain in the reactor is
comparatively difficult or impossible. In this- study, a reactor was designed with the unwoven texture wrapped peep holed
plastic tube to calculate the absolute amount of active strain by comparing the activity of the permeabilized and or
immobilized reactor and the free cell reactor. The reactor system was continuous stirred tank reactor and the reaction rate
of substrate consumption was assumed to satisfy the Michaelis-Menten equation. The effluent concentration of nitrate and
nitrite was measured to estimate the apparent parameter of Michaelis-Menten equation.

As a result, we found that the amount of immobilized active strain was figured out to be half of the total active strain in
the reactor and the time required to be reached in the equilibrium state in the permeabilized and or immobilized reactor
system was figured out to be shorter than that of the free cell reactor system.
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Table 1. Composition of Culture Media for P. denitrificans(6)

Composition Quantity (g/L)
Polypepton 40 g
Yeast extract 20¢g
K-HPO, 100 g
Glucose 100 g
DW 1000 mL

Agar (plate culture) 1.8 W/VY%

pH 6.8
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Figure 1. Schematic diagram of CSTR system.
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Table 2. Operating Conditions of I.C to Analyze Nitrate and Nitrite

Eluent flow rate 1.24 mLjmin
Applied pressure 1400 psi.
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Figure 2. Denitrification ability of P.denitrificans in a free cell
reactor (R.T 58.1 h, 29.3 h, 11.6 h).
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Figure 3. Denitrification ability of P.denitrificans in an immobilized
cell reactor (R.T 58.1 h, 29.3 h, 11.6 h).
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Figure 4. Denitrification ability of P.denitrificans in a
permeabilized and immobilized cell reactor (R.T 58.1 h, 29.3 h,
11.6 h).
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Table 4. Effluent Strain Concentration from the Immobilized Cell
Reactor at various R.T

R.T (hr) Effluent strain concentration (unit/mL x 10°)
Table 3. Effluent Strain Concentration from the Free Cell Reactor at 58.1 1.679
various R.T 39.1 1.480
R.T (hr) Effluent strain concentration (unit / mL x 10°) 29.3 1291
14.6 1.166
58.1 1.721 T 110
39.1 1.455 98 0.879
203 1.326
14.6 1.160 ~
116 1.087 Table 4= 143} w3719 7+ AFAZ] WE {7
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Table 5. Effluent Strain Concentration from the Permeabilized and
Immobilized Cell Reactor at variable R.T

R.T (hr) Effluent strain concentration (uniymL x 10°)
58.1 1.708
39.1 1.501
29.3 1.316
14.6 1.153
116 1.116
9.8 0.984

Michaelis-Menten 4|2] o7l &7}

Zrztel wkg7lo] e E8A3 nAF wHErle) A4
133 Hol e AT G& doz Aaslr] 98
o M-M2lg FHE3Ah A5 dat 69 -9
HAAZTEH 10 Ky, BAE Lolk>) 93} Fig
56 Zo] 43 3k old YT 7&r)e 2
B WS EEQ 1., S YERIE A2 460 9
2ATF FE A B F 2 rnd #S VA
WE7le 06897, 14F Hgrie 131778 kot 9A
stttal B .9 Zole 2z wkerle @A Tk

Jo

9 i}°l°ﬂ g Rom B 4 Avh s #8719
hen S TS WSS oF 2ol WIS K8
o 3 M% zﬂ%% sIAZAS 5% 2o ¥
TE Table 33} Table 404 wlns] BH T g&7]e] &
g 2739 Aok AY Uge ¢ 4 Yok F, 24F
We7le B4 FF MlnRE werle ¥8 e 2
e 4e BT W FER FUE BFsL $eol

Korean J. Biotechnol. Bioeng., Vol. 20, No. 2

13t QleE F5E 5 Sk

oAl A3} 98719 permeabilization HelE 3 1A
3 9871 A rwmw’t A7 131773 180672 X2
43t w717k oF 148 AEE %2 Fe B oA
A2l zgst eIk vXE] nAs wgre 49
Zdo] BE 50, 75 4% 4E 94 s
Mg W o, Aole FFFEHOE YT FFAN
9 B4 Hold o Aoz WYY 4 A%
permeabilization A g]o| 9|8} FF2 T4 Zr}sldx, o
o wet 243 AgE I8 AeE B 4 9k

R
=
H

ro K

o

!
/'y =13177x - 75855 |

"y = 06897x - 66406 |

Cs

® Permeabilized and
immobilized cell
B immobilized cell

A fFree cell

60 80 100

11 b e Cl oL o J—
(Cs - t )/ (Csi - Cs)

Figure 5. Parameter estimation of Michaelis - Menten equation (Slop
= T app IMETCEPL = Kjy,p).
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