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Screening of the Aerobic Simultaneous Denitrobacteria and Its Denitrification

Characteristics
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Abstract:To screen aerobic heterotrophic denitrifying bacteria from various samples and detect metabolites quantitatively during their
denitrification process. The bacteria were screened by limit dilution and crossed separation. Nitrate and nitrite were determined using
phenol disulfonic acid and N-( 1-naphthyl )-ethylene diamine by ultraviolet spectrophotometry. The N, was detected by gas
chromatography. Six aerobic heterotrophic bacteria were isolated and YY-5 was demonstrated to be the greatest denitrifer. The
degradation rate of its hydroxylamine oxidoreductase can reached to 70. 9% . Above all, there is a good balance between the removal of
total nitrogen and production of N, in process. No N,O was produced and no nitrate or nitrite were accumulated. The high ability of
aerobic heterotrophic bacterium YY-5 for denitrification was screened, which showed higher homology with Acinetobacter genus through
16S rRNA blast.
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2.17 g, 50 mL, , , , —80C
1 000 mL( s 2% ). 15 mm x 125 mm 0.5 mL
. K,HPO, 5.0 g, MgSO, - 7H,0 2.5 g, s 2.8 mL. 0.2 mL
NaCl 2.5 g, FeSO, -7H,0 0.05 g, MnSO, -4H,0 12% s 1.0 mL
0.05 g, 1 000 mlL. 1% 8- s . 1.0
1.2 mL 1.0 mol/L  Na,CO, , . ,
1 mL s 1 min, 15 min.
30°C | 120 r/min 3d. 705 nm , o
0",
2
,30°C . 120 r/min 3
d. 2.1
.30C 3 d, : 6
, , 30°C. 120
,30°C | 120 r/min 24 h, 1.
r/min 3d, 1
Table 1  Comparison of denitrifying ability to screened bacteria
2 ’ /mg -L7!
’ 58.49
1.3 16S rRNA YY-1 11.96
P, : CCggatccAGAGTTTGA YY-2 3.58
TCCTGGTCAGAACGAACGCT P,:CGgg Yy-3 6-12
YY-4 13. 11
atccTACGGCTACCTTGTTACGACTTCACCCC! . vy.s
PCR . GenBank YY-6 14.17
BLAST s 16S
rRNA DNAMAN 1 ; , YY-5
, s 24 h s
1.4 YY-5 YY-5
1.4.1 , 30°C ., 120 r/min 72 h,
50 mL 150 mL N .
, , ¢ 1. , (
, , 1 ) (
: 30, )
,30°C ,120 r/min 72 140
h.
s N, .0, N,O , ol
' ' 100 | . u
b T’_'l n
N-(1- ) - , & 80
B = X
’ g e
_ [11] ; CO2 \Nz Oz A THER,
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Fig.1 Ammonia removal and nitrite and nitrate accumulation of YY-5
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\ (NH,.N, . N,O )

YY-5

1, , 3
2 YY-5 /mg
Table 2 Gas production of YY-5 during denitrification in ammonia media/mg
0, CO, N, N,0
1 5.128 0.0127 4.231 0.0279
2 5. 190 0.009 0 3.734 0.012 4
YY-5-1 3.290 0.386 5.541 0.012 4
YY-5-2 3.065 0. 321 5.357 0.0177
-1.689 0.343 1.417 -0.005 1
3 /mg-1,7!
Table 3 Changes in nitrogen compound concentration in ammonia medium/mg-L '
-1 119.70 114.30
-2 121. 40 115. 44
YY-5-1 51.36 89. 65
YY-5-2 55.49 88. 01
-67.125 -26.04
. YY-s (4.
72h 3.356 2 mg, 4 YY-5 HAO (X+S,n=3)
1.417 mg, 1.302 mg, Table 4 Enzyme activity analysis on HAO of YY-5(X +S,n=3)
‘ ’ NZO /nmol-mlL ™! /mg-L7"
’ 86.4 £4.7
Nz~ 72.1£1.2
74.6 £3.2
’ 25.1+4.9
= 20 T 2 =88.83 x0.05 - BSA
53.43 x0.05 =1.770(mg) ; = 15 min |
+N, =1.770 +1.417 =3. 187 (mg) ; 14.3 nmol/L, 16.6% ;
, 44% , 11.8 nmol/L,
13.7% ;
61.3 nmol/L, 70.9% |,
2.3 HAO ,
(AMO)
) 2.4 16S rRNA
(HAO) P, . P, YY-5
N,0' " DNA
2 ° ’ ’
, 1 500 bp 16S rRNA
) 2.
YY-5 , 1 436 bp. 165
, YY-5 rRNA GenBank gi: AY639376.
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(3) YY-5 HAO ,
61.3 nmol/L,
70.9% HAO
16S rRNA gene
(4) 16S rRNA , YY-5

1. Marker( DL2000) 2. 16S rRNA

2

YY-5 16S rRNA

Fig.2  Amplification of 16S rRNA gene of YY-5 by PCR
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Fig.3 Phylogenetic tree of YY-5 based on

16S rRNA sequences homology
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