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Table 1 ~ Screening of aerobic denitrifying bacteria strain

with removing ammonium and nitrite nitrogen ability

. Reduce efficiency Reduce efficiency o
Strain Denitrification

of NO; N/% of NH; N/%

]2 81.4 51.9 +
]S 26.7 63.4 +
J-6 75 67.7 +
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c43 45.6 82.4 +
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2 C4
Table 2 The purification ability of strain C4 on eutrophicated pond water
o COD NO; N C(mliljz)i’tr—al\llmn/( nerd) NH, N Cell-N pH 0D
0 137. 45 57.78 5.34 33.63 3.02 7.95 0.073
1 104.3 19. 1 1. 15 6.9 13.31 8.01 0. 493
2 93.7 5.62 1.38 1. 16 18.74 7.8 0.755
3 94.07 7.07 0.95 1. 49 18.29 7.96 0. 696
4 94. 8 6.24 0.73 1.31 17. 68 7.87 0.671
5 93.92 6.02 0.75 1.5 16. 01 7. 81 0. 603
0.5 -0.67 pm 1.2 - o MBR A/0O
1.4 pm ( 7) H,S 1 -
5% qy37( ) NH,CI
65°C 30 min 32 h NH, N 138.52 mg/L
30C. 7. 88 mg/L NaNO,
24 h NO; N 109.25 mg/L
2.59 mg/L > ;
1 - (
) 50 mg/L
66. 74%
64.27% 5
1
( )
140 mg/L 48 h 929% >,
Takaya
7 c4 ( x30000 75 kV)
Fig.7 Micrograph of TEM of strain C4 ( x30000 75 kV) . .
DNA 168 rRNA > c4
1500 bp . . (
TaKaRa TA DNA . . )
M13
GenBank °
C4 Acinetobacter sp. 165 rRNA
99. 99 . c4 ( Acinetobacter
Acinetobacter sp. GenBank sp-) o 4 KNO, . ( NH,) ,50,.
Accession No.  HQ896038 . NaNoO, 24 h
. NO,; N 161. 61 mg/L 55.69 mg/L 15 h
NH; N 220.24 mg/L 14.78 mg/L 12 h
3 NO, N 101.27 mg/L 21.85 mg/L
96.75 mg/L 48 h

73.04% - N N



(2011) 51(8) 1069

C4

pH-

o C  .30°C.120 r/min
pH 8.5 1.5 C4
200 mg/L NH,-N 100 mg/L NO, N
65.8% 47.8% -

Robertson

“« » 26 -28

N,.NO

( Environmental Science & Technology)
2010 33(2): 1043.
2 Kim JK Park KJ Cho KS Nam SW Park TJ Bajpai
R. Aerobic nitrification denitrification by heterotrophic

Bacillus strains. Bioresource Technology 2005 96

(17): 1897-906.

3 Knowles R. Denitrification. Microbiology Reviews 1982
(46) 1: 43-70.

4 Patumau D  Zumstein E  Delgenes J P. Aerobic

denitrification isolation from diverse natural and managed
ecosystems. Microbiology Ecology 2000 39: 145-452.
5 Joo H S Hirai M Shoda M.

Piggery wastewater

treatment using Alcaligenes faecalis strain No . 4 with

10

11

13

14

16

18

and aerobic denitrification.

3029-3036.

heterotrophic nitrification

Water Research 2006 40( 16) :

(' Research
Sciences) 2008 21(3): 155-59.
Lin Y Kong HN He YL

of  Environmental
Inamori Y. Simultaneous
nitrification and denitrification in a membrane bioreactor and
isolation of heterotrophic nitrifying bacteria. Japanese Journal
of Water Treatment Biology 2004 40(3): 105-14.
Robertson LA VAN Niel EWJ Torremans RAM
Kuenen JG. Simultaneous nitrification and denitrification
in aerobic chemostat cultures of Thiosphaera pantotropha.
Applied and Environmental Microbiology 1998 54
(11): 2812-2818.

Patureau D Bernet N Moletta R. Effect of oxygen on
continuous chemostat culture with
Comamonas sp. strain SGL Y2. Journal of Industrial

1995 16(6): 124-128.

denitrification in

Microbiology

(Acta Scientiae Circumstantiae) 2008 28(7): 1302-
1307.

Daum M Zimmer W Papen H Kloos K Nawrath K
Bothe H. and melocular

Physiological biological

characterization of ammonia oxidation of the hetero—

trophic  nitrifier  Pseudomonas  putida. Current

Microbiology 1998 37(4): 281-288.

( Research of Environmenial
Sciences) 2007 20(4): 120-124.
Moir JWB  Crossman LC Spiro S Richardson DJ. The
purification of ammonia monooxygenase from Paracoccus

denitrificans. FEBS letters 1996 387(1): 71-74.

( Environmental

Science & Technology) 2007 30(1): 1143.
( Chemical

Engineering) 2010 38(3): 64-67.

( Sciencepaper Online) 2010 5(5): 369-373.

1990 177479.
Takaya N Catalan-Sakairi MAB Sakaguchi Y Kato I



1070 Xiaolong Yang et al. /Acta Microbiologica Sinica(2011) 51( 8)

Zhou ZM  Shoun H. Aerobic denitrifying bacteria that 24 . -
produce low levels of nitrous oxide. Applied and .
Environmental Microbiology 2003 69(6): 3152-3157. ( Environmental Science) 2009 30(12): 3614-3618.
19 . . 4 . 25
: 2002. .
20 . . : (Acta Microbiologica Sinica) 2010 50(9): 1164-1171.
2001. 26  Robertson LA Kuenen JG. Aerobic denitrification: a
21 BuchananRE Gibbons NE. .8 controversy revived. Archives of Microbiology 1984 1
. : 1984. (39): 351-354.
22 . 27  Patureau D Bernet N Delgenes J P. Effect of dissolved
DNA . oxygen and carbon-nitrogen loads on denitrification by an
( Chinese Journal of Health Laboratory Technology) aerobic consortium. Applied of  Microbiology
2004 14(5): 641-642. Biotechnology 2000 54: 535-542.
23 . qy37 28 Wilson LP Bouwer EJ. Biodegradation of aromatic
/ compounds under mixed oxygen/denitrifying conditions:
. ( Environmental Science) 2010 31 a review. Journal of Industrial Microbiology &
(8): 18194826. Biotechnology 1997 18: 116-30.

Identification and denitrification of an aerobic bacterium

Xiaolong Yang Wenming i Yan Chen Yusheng Cao
State Key Laboratory of Food Science and Technology Sino-German Joint Research Institute Nanchang University
Nanchang 330047 China

Abstract Objective  Denitrifying bacteria play an important role in the biological nitrogen removal process especially
the aerobic denitrifying bacteria. However there are few studies on aerobic denitrifying bacteria. The present study aimed
at the isolation of aerobic denitrifying bacteria with high ammonium and nitrite nitrogen removing ability from environmental
samples and its phylogeny and denitrifying characteristics. =~ Methods Based on the aerobic denitrifying activity
ammonium and nitrite nitrogen removing ability the strains were isolated from sludge water and sediment in a
eutrophicated pond. A strain with the highest activities was identified according to its morphological physiological and
biochemical properties and phylogenetic analysis of its 16S rRNA sequence. By using NO; N NH, N and NO, N as the
sole nitrogen source respectively its denitrifying characteristics and the effects of culture conditions such as initial pH of
medium temperature carbon source shaking speed on the ability of removing ammonium and nitrite nitrogen were
investigated under aerobic condition.  Results Among the isolated strains strain C-4 showed the highest ability of
removing ammonium and nitrite nitrogen. Strain C4 was identified as Acinetobacter sp.. Under the conditions of sodium
citrate as carbon source temperature 30°C  shaking speed 120 r/min cell age of 18 h pH 8.5 for 200 mg/L, NH4* N
medium and pH 7.5 for 100 mg/L NO2 = -N medium the net removal efficiency of nitrogen were 65. 8% and 47. 8% after
15 h and 12 h respectively.  Conclusion An aerobic denitrifying strain Acinetobacter sp. C4 ( HQ896038) was
isolated from water pond and it exhibited high net removal efficiency of nitrogen in relative media. The net removal
efficiency of nitrogen of strain C4 was 73.04% in dealing with a eutrophicated pond water.

Keywords: Aerobic denitrifying bacteria Ammonium and nitrite nitrogen Isolation and identification Homology analysis

" Corresponding author. Tel: +86-791-8327754; Fax: +86791-82333708; E-mail: yyssccc@ hotmail. com
Received: 19 January 2011 /Revised: 1 April 2011





