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Abstract;: The objective of this study is to isolate and identify the bacteria with high ammonia-nitrogen degrading ca-
pability degrading and to apply the bacteria to wastewater denitrification treatment. 12 strains of ammonia-nitrogen
degrading bacteria were isolated from activated sludge and the bacterium with the highest ammonia-nitrogen degrad-
ing capability (strain AN-1) was selected and its morphology. biochemical properties, phylogenetic position and am-
monia-nitrogen degrading capability under different conditions were examined. The results indicate that strain AN-1
is a Gram-negative, rhabditiform bacterium, whose colony is milk white, and both its catalase and oxidase are posi-
tive. Strain AN-1 has the optimum ammonia-nitrogen degradation effect when the temperature is 30 'C and the pH
value is 8. 0. Its maximum removal rate can reach 78%. The 16S rDNA sequence of strain AN-1shows the highest
similarity of 95% with its closely related bacteria of Shinella zoogloeoides (GU930756). It is thus concluded that
strain AN-1, with high ammonia-nitrogen degrading capability, is one member of genus Shinella.
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20 A AR PR o AR P i PR IE . TR L 0 B R A A T R R KR ML B AR 4 R AR & R B A

Xt G Ak AN B 4 B O v Y B R AR 20 B ORT E A &0 16 40 T A 2 R R BB (Bacillus) (AR CROM T R
(Pseudomonas) B 58 I B ML B ( Brevundimonas diminuta) . Z5 =984 B (Alcaligenes faecalis) 7=,
FF i (Enterobacter aerogenes) AT 1# J& (Proteus) Y0 75 W J& (Serratia) N ER# J& (Micrococcus)™ ",
AR B 5 S DAL AR 3 KT R T U8 O B 4 s e R A TR X L A AR B AR b L R i fE ) LU
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1.1 &8 G FI AL RR

Oy A AR IS M Ok A FIL AR5 KRBT,

i A A2 . B I i L S Ab N L T IV L R L L TR B R TR AU X A R R R L o A L 3
SR TR

48 [0 i ) - FRE 60 g FAEALER I T2 250 mL RZUKT R HEEE . JIAMRE 20 g Bk B
T 100 mL Je 2K i i B 2 A AR S5 f i R (29 10 @) » & AR L1 6 U TE R By s ik I, 0y
TN A AL RIS AR R R L B B R AT (UL TE AN B I A B A T A R AL R RS
LS W A LR TR A S A AR WD S A B O S EUKFE BEE 400 mL SRS i E
R . T JE B I LB W BB OIGEVI b B RO IR A

% R 30 850 T o < % A R R 0.5 gL YA A 150 mL 10 Y0 BERR W . A5 B T IR o250 0. 1 g
A 50 mL X B FK I E W FEZ A 150 mL 10 Y0 B FR VW, A4 BN W 10, W0 T RS W 1T 43 3 DR A7 15
PR L
1.2 $EFEAR

SRS EER LY A . (NH,),SO, .2 ¢/L;NaCl,0. 3 g/L;FeSO, «7H,0,0. 03 g/L; K, HPO, ,
1 g/L ; MgSO,-7H,0,0.03 g/L;NaHCO,,1.6 g/L;H,0,1 L;pH,7.2., 121 C K& 20 min, [FE ks
T5C 1 s I A SRR B (15 @/ L), 24 [T 44 35 3 5 15 1 s A SRR ¥ (3 g/ 1)

1.3 =EWHZE
13,1 A&

SR A2 SR A B AR 30 4 6 Y6 B v (E bR s HI 535—2009) . 42 45 B . 15 26 T il — 28 9 ok B35 1) 4t b
HEE I A5 50 mL, PR3 AIA 1. O mL 44 FRFF AN AN 1. 5 mL (994 [ L 78 425 nm Zb I WO 2,
JREs bR 2 o WG KRR 2 A F] 50 mL, 3 B A A BR B AR M (1. 0 mL) FI g [R50 (1. 5 mL)
FE 425 nm Zh N e TG EE L AR AR BR o 2R TSR KR T SRR
1.3.2 SRR N8

B 10 mL {GPEIS VI A A 200 mL & AR IR A = M. 30 C & F F 4% (160 r/min) B 5%, &
B L OIS 7 R FH AR FEL 30 ) A 0 S 1R %) 2 B 10 AR i 21 € TR 3k ) T R A TR ) BB L . B R
7 d JFHC 10 mL AR BE SR AR BR BE Y 200 mL B AR SR AT E R F AR ERAE 3 K.

U 4R 3 R S IR 0. 03 mL R 2 15 35 B [l AP A 85 e Bk L 30 C AR M e R 97 7 dy 20 S CH h
R BT 7 T A B 3R 3 IR Al AR AS B A 12 A4S BT T 40 ) DR A7 B 2 R U AU R i TR e AR SR R R DL TR
1.3.3 ey 80 R A A 1A O 0B S HG 2B B A Ak A R it ol e

XF LRl AR B 1Y 12 A B IR 0 0 B SRR G SR R AT G 3R R 1 d MO R A R A
6 o MR B P 0 R T G A S ) TR R ) L I fe i o 0 BB 0 A b i R 1 TR B K 22 T Rk Ay 4 O AN-1L TR
AN-1 B S A e 1 R om0 T8 . SRS % B AR AN B AR 380 AR Ah 1k BT SR AT 00 52, A 56 5 2 [ e £, 435 ik il
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AACHEE V. P L IR ER A IR Eh R AE SR AT I L B R DL Sk 12,

AR 2D A2 - VR B B B FR B X R bR AN-1 AT 15 3% 55 90 58 pH O 7,85 3R B 30 C L IR G 5 5%
(160 r/min) , FEF% 1 d W 5E 55 32 W WG EE (ODsg, ) o /F HY I 8] ~ WOt B it 2k
1304 AN[R) G5 A o 22 280 5% A e 0 1 532 T 0

D) ANE pH Z 4150 2 0% il fig 71 1Y 52

W R AN-1 $E R0 20 A s SRR IR B P 5 9% 3 d, 40 i MU R BE FR MK 5 mL #5808 pH 435128 6. 0.7. 0,
8.0 F1 9.0 195 mL & L FEN 30 C KM T IRG Hi 72 (160 r/min) , 1555 5 d J5 I 15 98 W h R = A
i ORI R AR

2) 7 [ ek B 2% AP X 2 L e fifk B 0 %) 5 Wi

B3 4D A E AR AW 5 mL M 5] 195 mL & LT IR E T, 43 0I4E 10,20,30 F1 40 C &M TR
(160 r/min) {555 5 d, W& K 52 W o 2l 1 & it o R AR g 5
1.3.5 BkR AN-1 i R G050 2800 B 2

1) DNA $Ht

PR AN-1 DNA {945 BCR B AT 288 PR A1 il 4 000 & (A T A9 TR A |] i) Iy A FR A /] UNIQ-
100, FE B e F R & vl B 15

2) PCR X} H#k 16S rDNA fiy 4"

PCR ¥ 145 ¥ % 405 16S rDNA W HB1 %, 51 W F 51 .

Em g 7F .5 -CAGAGTTTGATCCTGGCT-3";

R I514 1540R ;5 -AGGAGGTGATCCAGCCGCA-3',

3) PCR Wi AR 2 LA K By 45 A

PCR R W& £ (25 pl) ;2.5 pL 5 X Buffer (% Mg*"),0. 5 uL #i4 DNA, 4% 0. 5L 7F(10 uM) Al 1540R
(10 uM) , 1pL ANTP(#% 2.5 mM) , B 4K &K & 25 pl. PCR KW % F:98 CHiZE M 3 min; 98 C 78
25 5,55 CiRk 25 5,72 CHEA#H 1 min, 30 NMEF, B 72 CHEfH 10 min, PCR ¥ 80 E 5 F A TAE Y T
A A AT

4) F G A

B 45 16S rDNA 31 %4 % 3] DDB] (DNA Data Bank of Japan, http://www. ddbj. nig. ac. jp/) %X
YEEE P i Blast tpgEAT EEXT | CustalX2. 1 F1 Mega5. 0(Molecular Evolutionary Genetics Analysis) Z {4
B R G R H W 7 o 48 23 (Neighbor-Joining) 7,

2 #HXR

2.1 EHMSBEMIGIE

TSR RS B a0 0 B B AR R AT 25 A O e EL A A B T I T R . SRS X TR R AT 2
Wb 35 55 e e IR BE IR0k 04T 40 85, 200 B 5 A0 3] 12 MR 2 60 o A 17, A o 39 B0 2 2R % fik T 1) e AR 1) TR
Rk AN-1 AR E B T 5 10 S5 50
2.2 HBEAHK

PR AN-1 TR RSP PR3 5 L B AR R HE V& 3L @ BUE 26 T W i o6 i W 3B UL 8 % e o F1 IR
(B 1. HRAECH WLATHE R 5% 2 TS 2 R R E AN-1 BT S REAE A AR (R AF S5 AT T %5 . 45
M 1 s,
2.3 HEHEAN-1 KL NE

PR AN-1 7RSS F5 e h A7 IR % 35 5% . B8 1 d e 35 35 WA OB E (ODse) AR AN IE 2 T 7R 19
ARk, MWK 2 T LLE L BAk AN-1 R4 A, 280t 24 h ZE 4 MG SR G (B F A T X K . 78
KR8] 72 h P A A B R AL S B SR R A i AR R R AR,
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Tab. 1 Physio-chemical properties of strain AN-1

HE IR Wbk AN-1

2 G Y 4 (Gram-stain) o
F% fi i (Catalase) 4
A AL (Oxidase) +

R L H s (V. P ) 32586 (Voges-Proskauer reaction)

il iR £k 16 JiL (Nitrates reduced to nitrites)

VAl 152 £ 38 ) (Nitrites reduced to nitrites)

+ 4+

i % ¥ (Glucose)
T K f# ( Amylase) o

B1 S&@MEEKAN1SB GUEE

Fig. 1 Colony isolation and purification of strain AN-1
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2.4 AEpHEHTHEAEIKRE

BB AN-1 2 B4R E) pH 24 6.0.7.0.8.0 F1 9. 0 [RE 3L h AT IR 5 HE 35 B FR L BE ol 30°C L 35 35
F 5 d B, e B IR A R =R A R A R AR R pH~E AR R M 2 &l 3 R, AT
DA AR AN-1 78 pH 8.0 247 R I Je i i & AR A% O 7806, pH S 9. 0 RS IR L rp A KB, T ik
AN-1 [ R A 3 AAT A7 % pH 2y 6.0 B S A B M 3k 50% . Bkl DL, TR Bk AN-T (1 820 (B i i i pH
HAE 8. 0 2247, pH 3k & At AR AR A 1 2 AR A
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Fig. 2 Growth curve of strain AN-1 Fig. 3 NH,-N removal rate of strain

AN-1 with different pH values

2.5 AEABEEGTHERERE

A3 BIAE 10,2030 F1 40 C 44X R AR AN-1 #4719k % (160 r/min) ¥5 3% 5 d, 8557 5 pH ¥28 8.0, &
B 1 0 s R A AU R R A BRI E AR RIS S T R B R ) ]~ 20 R PR A 2, A 4
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2.6 REARBEAZSXLE 0T . T0 R
L3 P 9 L B BR ANCL B 168 rRNA )38 np o R -

KRBy 1398 bp, i % 4f i2 DDBJ (DNA Data 60

Bank of Japan, http://www. ddbj. nig. ac. jp/) , 3k ;EI 50 ¢ .

BHE M AN-1 19 % £ 5 8 AB917468, fE NCBI % 40 - /'/

(http://www. ncbi. nlm. nih. gov) £ #% 7, L 5 g 30 | I

Bk AN-1 165 rRNA F 41l [7] V6 4 %2 75 (1 55 P I 0] ///:7',_4

Fi) L F) & CustalX2. 1 1 Megab. 0 81 8 & 45 ##f 10 |

P el
(& 5). F|FH NCBI %2 & % @k AN-1 9 16 S . — |
rRNA J_%@Ji&//f_‘li IEJ {JE ‘@ﬁ*ﬁq %%i’% ED% %H‘ﬂi AN-1 $2 32 (1A /h

5 Shinella k iae (EFO70131) A1 & f5c i
9 Shinella kummerowiae W‘JEW“\ B4 SRBENERK AN SAERELM
H96% . ZEA M AN-1 7 RGO & L 1] L E .

: g. 4 Effect of cultivation temperature on
FUWT B PR AN-1 R T 0RO R L IR0 2 4 NH,-N removal rate of strain AN-1
Shinella sp. AN-1(AB917468),

Shinella zoogloeoides(EU373395)
63| Shinella zoogloeoides(EU373391)
71 Shinella sp.(HM192782)
Mella sp. CTN-12(FJ598324)
3 Shinella Zoogloea ramigera(D14255)
IOOF Shinella granuli(AY995149)
Shinella zoogloeoides strain PS34(GU930756)
62 LF Shinella kummerowiae(EF070131)
84{ Shinella sp.AN-1(AB917468)

Allorhizobium undicola(Y 17047)

95 [Agrobacterium tumefaciens(D12784)
100\; Agrobacterium rubi(D14503)
[ Mycoplana dimorpha(D12786)

’*Ochrobactrum anthropi(D12794)
IOOLTOchrobactrum cytisi(AY776289)
55 Ochrobactrum grignonense(AJ242581)

54

i
0.005

B 5 HE# AN-1(AB917468) 5 B KT B /& (Shinella) RiL Z E ¥k 16S rDNA FIIMNERZHZLZE WM (KA FEH RS ZE)
Fig. 5 Phylogenetic tree of 16S rDNA gene sequence of strain AN-1 and its closely related strain
within the family Shinella (Neighbour-adjoining method adopted)
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LBRAN 7804 A e B BUR K AN SR B K v 25 BRAUR BRI 1B A R RN BT IR . (ELE N ) S B A A UK K A
Hep R T B R IR R R AT AT . 53 A0 R R bR AN-T HEFT T R R 4 8 16 5 2 E AT DNA-DNA
2422 . DNA G+C & & E i 17 B2 40 o3 Br 45 TAE
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