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Table 1. Media composition for the measurement of nitrification

Ammonia oxidizing medium

Nitrite oxidizing medium

Component Concentration (g/l) Component Concentration (g/)
(NH,),SO, i 0.5 NaNO, 0.5
Na,HPO, 13.5 Na,HPO, 13.5
KH,PO, 0.7 KH,PO, 0.7
MgSO, TH,0 0.1 MgSO, TH,O 0.1
CaCl,2H,0 0.18 CaCl, 2H,0 0.18
NaHCO, 0.5 NaHCO, 0.5

FeCl, 6H,0 0.014 FeCl, 6H,0 0.014

For nitrite oxidizers, all components were dissolved and sterilized at 121°C for 15 min. Ammonium sulfate stock solution was separately sterilized, and

added to the basal medium for ammonium oxidizers.
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Table 2. Biochemical and physiological characteristics of isolated
Bacillus sp. CH-N

Characteristics Bacillus sp. CH-N

Gram strain +
Shape short rods
Assimilation on

Glycerol -
Erythritol
D-arabinose
L-arabinose -
Ribose -
D-xylose -
Adonitol -
8 methyl-D-xylose +
Galactose -
Glucose -

+ o+

Fructose -
D-ribose
D-sucrose
D-sorbitol -
Sorbose +
Rhamnose -
Dulcitol -
Inositol

Mannitol
a-methyl-D-mannoside
o-methyl-D-glucoside
N-acetyl glucosamine
Amygdalin

Arbutin

Esculin

Salicin

Cellobiose

Maltose
2-ketogluconate
Histidine

Alanine

Serin

Citrate -
Acetate

N-acetyl glucosamine
DL-lactate
3-hydroxy-benzonate

4+ + +F + + + o+

+ 4+ +

+ o+ o+
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Fig. 1. Scanning electron microscopic photography of strain
Bacillus sp. CH-N (x15000).
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Fig. 2. Effect of initial pH (a) and temperature (b) on cell growth of Bacillus sp. CH-N strains. a) Effect of initial pH (temp. 37°C) b) effect
of temperature on growth rate for Bacillus sp. CH-N after 48 h culture in L-broth (pH 7.0).
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Fig. 3. Ammonia oxidizing ability of Bacillus sp. CH-N in ammonia oxidizing medium supplemented with glucose as carbon source. Sampling
for inverting growth profiles and nitrogen oxidizing made every designated time intervals and centrifuged at 10,000 rpm at 4°C. Glucose was added
to thé media with a final concentration of 0.25% (a) and 0.5% (b), respectively.
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Fig. 4. Nitrite oxidizing ability of Bacillus sp. CH-N in nitrite oxidizing medium supplemented with 0.25% and 0.5% glucose as carbon
source. Sampling for inverting growth profiles and nitrogen oxidizing made every designated time intervals and centrifuged at 10,000 rpm at 4°C
Glucose was added to the media with a final concentration of 0.25% (a) and 0.5% (b), respectively
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Fig. 5. Ammonia oxidizing ability of Bacillus sp. CH-N in waste
water. Strain was incubated at 30°C until the ODy, reached 1.0. The
culture cells were suspended in waste water and incubated for days
30°C. Sampling for investing growth profiles and nitrogen oxidizing
was made every designed time intervals and centrifuged at 10,000 rpm
at 4°C.
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Fig. 6. Ammonia oxidizing ability of Bacillus sp. CH-N in sewage.
Strain was incubated at 30°C until the ODy, reached 1.0. The culture
cells were suspended in sewage and incubated for days 30°C. Sampling
for investing growth profiles and nitrogen oxidizing was made every
designed time intervals and centrifuged at 10,000 rpm at 4°C.
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Fig. 8. Effect of ammonia oxidizing ability of carrier immobilized
cell. CH-N supplied glucose for carbon source. Sampling for inverting
growth profiles and nitrogen oxidizing made every designated time
intervals and centrifuged at 10,000 rpm at 4°C.
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Fig. 7. Electron microscopic scanning of the ceramic carrier before (a) and after (b) immobilization with Bacillus sp. CH-N.



o].g_&' .

s 3

§2)

HA MjFART F&o] $rFhe UERAETE

olfg PEUopd Aol AAdNE Aty Al 1gd
9] i ABEAE QA wMFE 252 Aelre} vl
Be, GAe] 24" 254 At o AgHoIth. g
2 O Wl vdE 24 FAE o8 B 2 A
APE FYsld U o FL 98 7 nRE 48 @
A Fide] 27ERIY

HAlel 2
2 A7e Folhsa m g% A7) 2002) A Aol
dioln] ofd] FAl=HYY,
EnEs

1. Yun, D. I, Lee, J. T, Kim, D. I. and Lee, K. Y. (1998) The
effect of external carbon sources on batch denitrification
process. Kor. J. Appl. Microbiol. 26, 96-101.

2. Anderson, 1. C. and Levine, J. S. (1986) Relative rates of nitric
oxide and nitrous oxide production by nitrifiers, denitrifiers, and
nitrare respirers. Appl. Environ. Microbiol. 51, 938-945.

3.Fang, H. Y. and Chou, M. S. (1993) Nitrification of ammonia
nitrogen in refinery wastewater. Water Research. 27, 1761-1765.

4.Song, J. Y, Hwang, S. Y. and Kim, D. S. (2001) A Study on
the denitrification characteristics of permeabilized Paracoccus
denitrificans. Kor. J. Biotechnol. Bioeng. 16, 290-294.

5.Lee, S. I, Park, S. K. and Lee, W. H. (1994) Temperature
dependency of denitrification rate with addition of various
electron donors, J. Kor. Soc. Environ. Engineers 16, 677-683.

6.Nam, B. S, Ryu, W. R, Lee, Y. H., Kim, J. M. and Cho, M.
H. (1999) Isolation and characterization of ammonia and nitrite
nitrogen oxidizing strains. Kor. J. Biotechnol. Bioeng. 14, 76-
81.

7.Kuai, L. and Verstraete, W. 1998. Ammonium removal by the
oxygen-limited autotrophic nitrification-denitrification system.
Appl. Environ. Microbiol. 64, 4500-4506.

8. Won, C. H,, Lee, M. H. and Yun, J. S. (1997) Simultaneous
removal of nitrogen and organics in septic tank effluent using
immobilized microorganisms for nitrification and denitrification.
J. Kor. Soc. Environ. Eng. 19, 683-692.

9.Suh, K. H,, Kim, B. I., Cho, M. C., Kim, Y. H. and Kim, S.
G. (1998) Removal of ammonia-N by immobilized nitrifier
consortium. Kor. J. Biotechnol. Bioeng. 13, 76-81

10. Krieg, M. R. and Holt, J. G. (1984) In Bergey’s manual of
systematic bacteriology The Williams and Wilkins Co.,
Baltimore, USA.

11. APHA, AWWA, WEFE. (1992) In Standard methods for the
examination of water and wastewater (18th ed.) Washington
D.C.

12.Nam, E. S., Choi, J. W, Cha, S. K. and Ahn, J. K. (2002)
Isolation and identification of thermostable [-glycosidase-
producing microorganism from hot spring of volcanic area at
Atagawa in Japan. Kor. J. Microbiol. Bitechnol. 30, 151-156.

Microbial Immobilization, Characterization and Isolation of Nitrogen Oxidizing Bacteria

Yong-Seok Lée, Ju-Soon Yoo, Soo-Yeol Chung', Choon-Soo Park® and Yong-Lark Choi* (Division of Biotechnology,
Faculty of Natural Resources and Life Science, Dong-A University, Busan 604-714, Korea; 'Dept. of Food Science,
Dongju College, Busan 604-715, Korea; *E & P Corp., Busan, Korea) ‘

Abstract: In order to improve the system for biological nitrogen oxidizing process in sewage and wastewater, a
bacterium having high abilities to oxidize of nitrogen was isolated from wastewater and polluted soils. The strain was
identified to Bac{llus sp. CH-N, based on the physiological and biochemical properties. Characteristics and oxidizing
ability of both ammonia and nitrite were examined for the strain, Bacillus sp. CH-N. The strain showed the oxidizing
rate about 80% to 90% on the sewage and wastewater after 48 h culture. The nitrogen oxidizing rate was increased
in proportion to the initial concentration of glucose. The microorganism, Bacillus sp. CH-N cell immobilized on
ceramic carrier were evaluated for the oxidation of ammonia in culture media.
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