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Selection of an Aerobic Denitrifying Bacterium and Its
Preliminary Application in Aquarium Water
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Abstract: An aerobic denitrifying bacterium H2 was selected from the pond sludge by using a new screen-
ing method: Samples were enriched by intermittent aeration firstly, secondly limiting diluted, then screened
with BTB screening culture medium. Strain H2 was identified as Bacillus sp. according to its physiological
and biochemical characters, as well as 16S rDNA sequence homology comparison. The highest degradation
velocity of NO;~ and NO,™ were 0.46 mg/L-d and 0.885 mg/L-d, and the degradation rate of total nitrogen
was 45.2% in aquarium water during the 15-day experiment. The study showed that strain H2 had great po-
tential in the biodenitrification of aquaculture.
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[1.2]

N>O N, )
[3.4]
4 mg/L~8 mg/L ,
20 80 , Robertson !
[6-8,16]
1 MR &
1.1 EFE
1.1.1 E&EEFE (/L) 2.84, NaNO,
0.345, KH,PO4 1.36, (NH4),SO, 0.27, 1.0,
MgS0,-7H,0 0.19, 1.0 mL, pH
7.2
1.1.2 BTB 9 BEiEFE (L) 8.5, L-

1.0, NaNO, 0.7, KH,PO, 1.0, FeCl,-6H,0
0.05, CaCl,-2H,O 0.2, MgSO,-7H,0 1.0, BTB
1.0 mL(1%, ), 2.0, pH 7.0~7.3
1.1.3 LB #E5#FE(g/L)?: 10.0, 5.0,
NaCl 10.0, pH 7.0~7.2
1.1.4 FREWEEFEEENERE I (/L)
4.72, NaNO, 0.70, KH,PO, 1.50, Na,HPO, 0.42,
NH,CI 0.61, 0.50, MgS0,-7H,0 1.0,

2.0mL, pH 7.2
1.1.5 L EEEMNEFRE:

, 2.0%
1><10° Pa, 30 min

B

1.2 FERELERES

4
1.0 g 200 mL , 120 r/min(DO=
6.0 mg/L=*0.5 mg/L), 29°C~30°C ,
12 h 2
5 5 mL s
, 3 107,
3d,
BTB ,

LB

) 3, 1.0%
, 120 r/min, 29°C~
30°C 3d ,

1.3 1Z B R IRAHER L PERR TR AT
LB , 3,
1.0% ,
120 1/min, 29°C~30°C 3d

1.4 HHKBHEE

141 SBHELVEE: [10]
1.4.2 168 rDNA RElBE T ELER [11]
DNA, PO 5-AGAGTTT

GATCCTGGCTCAG-3', Pc 5'-GGTTACCTTGTTAC
GACTT-3', 16S rDNA ,

B

GenBank Blast

15 EZBEEHMAEZEAFEKKRDRIETENHAR
1.5.1 ZERFEKKEELL:

1.1 m, 0.8 m ,
15 kg, 3cm
) 50 cm, 10
25 g/ *0.50 g/ s
25°C~30°C, , 4d

© FERFERMEMARAATIKSHIEST http://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



1558 wehGEHR

2008, Vol.35, No.10

3.2 mg/L
1.5.2 B WK EE IR E KK PR i JE M
5"?»: 2 5 3 )
LB , )

9 30 ,
10° CFU/mL
5.0 mg/L~9.0 mg/L 1
9 00~9 30

1.6 A%
(HJ/T 346-2007);
(GB/T 7493-1987);
(GB/T 11894-1989);

N-(I- ) -
[91

2 HRES

21 FERHUEKRMIEES
BTB ,
62 , , 5

R 1 GHREREAEER R B R AP R

Table 1 Nitrite and total nitrogen removal
rates by the strains

NO,™
Strain NO, removal rate TN removal rate
H2 98.8% 62.4%
F1 95.4% 55.7%
B10 99.8% 57.9%
113 97.2% 42.5%
B12 98.6% 68.8%
1 , 5
95% ,
B10 , 99.8%;
, B12 H2 60%

B10 FI
2.2 EE EARAHER BB AR S AT
5
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R2 THIEE AR AHER 5 A PERESUR &
T AHER B R TR RIFR

Table 2 Nitrate removal and nitrite accumulation by
the screened strains on the third day

Nitrate concentration Nitrite concentration

Strain

(mg/L) (mg/L)
(Control) 142.801.22 0.0220.005
H2 8.46£0.31 0.162:0.02
F1 5.820.25 5774036
B10 23.930.45 2.890.25
113 48.520.46 2.4620.06
B12 16.550.35 1.61=20.12
2 s 5
s F1 B10 113 B12
4
[12-14,22]
2
b
b
5
[15]
b
H2
b

H2

23 HHH2ZEIEE
2.3.1 Bk H2 BYBER IS 4T

E E E

1
232 EH H2 BNRESHEHEREBE LHE:
18 h , 1.2 ym>=<4.0 um,
1.2 pm><3.8 pmo 2 ,
7% NaCl ,
2.3.3 HE#k H2 B9 16S rDNA KL FLE R 24
H2 16SrDNA , 5’
700 bp, http://www.ncbi.nlm.nih.gov/
Blast , R180S7FP013,

, GenBank Bacillus subtilis subsp.
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—o—Control —e—Strain H2
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1 HEHH2WEERS
Fig. 1 The colony modality of strain H2

t(d)

B3 IV AHER B R A Al 2

Fig. 3 Curve of nitrite concentration

4 , H2

(1 ~ 4,

s 5 , 3.13 mg/L
10 0.5 mg/L,
0.46 mg/L-d s
e pA 1/, Poxan > 2 3
B2 Eik H2 MERBEFEAQ0X100, BEEE)
Fig. 2 Micrography of strain H2
A H2 ;B H2
Note: A: The spore of strain H2; B: The vegetative of strain H2 4.00
—O0—Control =~ —e—Strain H2
subtilis str. 168  Bacillus amyloliquefaciens FZB42 - |
16S rDNA 100 g
(Bacillus sp.) § 2.50
=== \ o= s i=]
2.4 Bk H2 EEIFREK KPR B SR SRR s
3 , H2 & 150
2
.§ 1.00
7 > ’ 0.50
0.885 mg/L-d, \ . .
2 ~ 4 H2 0 5 10 15
; 10 1(d)
’ 3 4, B4 BEERETLE
0.625 mg/(L-d), 0.26 mg/(L-d) Fig. 4 Curve of nitrate concentration
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) 51.7% (
) 89.5%,
37.8%

H2

x3 BRRELTWK

Table 3 Concentration of the total nitrogen
in aquaculture water

Originalp Final p(TN) TN removal
(TN) mg/L mg/L rate (%)
10.22:0.23 7.86=£0.12 23.1
(Control)
ED 10.1620.15 5.57220.09 452
(Strain H2)
3 , H2
, 45.2%,
22.1%
3 Wie
3.1 FERMCETEEREHRR
80 )
[16] 30 ’
4 (1)
0, NO;3~
Paraco-
ccus denitrificans Robertson
;(2)
Gupta 7 MgSO,
0.3 mg/mL —
; (3)
[18] 2005
KCN 0O, )
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4)
(6] pH

, (BTB)

pH,
107, ,

BTB
<< . . BTB i
62
5
8.06%,

32 WFERELEAESFEKESNA

>

[12,13,20-22]
b

>

: H2

E

0.885 mg/(L-d) 0.46 mg/(L-d),

>

, 45.2%,
22.1% H2

>
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