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Denitriding Characteristic of a Heterotrophic Nitrifying Strain of Bacteria and Its Preliminary Application. L/ Xu-
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University of Technology, Hangzhou 310032, China)

Abstract: High nitrogen concentration is one of the important causes of water eutrophication. Biological nitrogen removal
is an effective way to remove nitrogen from water. A strain of bacteria, coded as WS —2, was isolated from landfill soil and
identified as Agrobacterium sp. based on 16S rDNA gene sequencing. The strain could remove 95. 8% of the ammonia in
the water within 42 h, producing mainly N, , nitrate and intracellular nitrogen, which accounted for 42. 4%, 23.8% and
19. 4% of the initial nitrogen, respectively. Meanwhile the bacteria could remove 80. 5% of the nitrate and 97. 1% of the
nitrite in the water within 84 h, producing N, and intracellular nitrogen, which accounted for 50. 2%-51. 0% and 17. 0%—
17. 8% of the initial nitrogen, respectively. It is, therefore, obvious that Strain SW—-2 bacteria are capable of performing
simultaneous heterotrophic nitrification and aerobic denitrification, and during the processes, they turn most ammonia, ni-
trate and nitrite into gaseous nitrogen and little into intracellular nitrogen. Further experiments of using the bacteria to treat
eutrophied water reveal that the bacteria, fixed on polyurethane foams and then subjected to aeration, are capable of remo-
ving 84.3%, 71.3%, 94. 7%, and 55. 6% , respectively of COD,, total nitrogen, ammonia and total phosphorus, which
demonstrates that its strain of bacteria has a high application potential in remedying eutrophied water bodies.
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1.1 ExE

fiffb 3% F% &£ (HNM) W40 0.5 g - L™
(NH,),S0,.5.62 ¢ « L™ T FRENFN 50 mL 4 [k
W IEE pHAE R 7.2, [ilfbiE IR (DM) Al
AR AR A AL 15 37 56 (NDM) 43 5 0.77 ¢ - L7
KNO, #l 0.52 g - L' NaNO, # {8 HNM [
(NH,),S0,, H:/ NDM 1 f NaNO, 7 BAE K i# 5
A

AR ARIBE W N M 0.5 g - L' K,HPO, 0. 05
g+ L7 FeSO,.2.5 ¢+ L' NaCl,2.5 g - L™" MgSO, -
7H,0 F10.05 g - L™' MnSO, .

FifR B 7E 121 C %44 F K 20 min, 1fii NDM
S K T A NaNO, . £5 2K 58 1 J5 0] 26 A 250
mL 3GEFRIEAY 1 L 0 A S AR B
1.2 EHRESUR

BAL I AN AP T HNM P4, 28 C &4 F
Bt 2 d SRR IEAS . UG ik, 2 v @ )5
TR s U EIRTE A,

1.3 16S rDNA A PCR ¥ 18 F0 5 5l E

K H EZ — 10 Spin Column Genomic DNA
Isolation Kit 23] %5 h = i) HEAE DNA, DU
DNA MY 3 16S rDNA , IE [0 514K F27 ( GTTT-
GATCCTGGCTCAG ) , 2 In] 51 #) A R1492 ( TACG-
GYTACCTTGTTACGACTT) . PCR JZ JW & & (50
pL) : 10xPCR ZZ i 5 pl, MgCl,(25 mmol - L™')4
pL,dNTP 2 pL, 5[4 F27 F1 R1492 %% 1 uL, #AR
DNA 1 pL,Taq B (166.7 pkat » mL™")0.5 pL, BEZK
7K 35.5 pL, PCR #/%:94 C 2 min;94 °C 1 min,
56 °C 1 min,72 C 2 min; % 2 £9H3R 29 K72 C
10 min;60 °C 10 min, PCR =¥y 2tk Fi 7 ik
HFE YA BR A F 5L,

1.4 EYBREtn

ZHSCHR[ 6 ] B 7 AT i AU S, B2 mL
BRI 913 2] 100 mL HNM DM 1 NDM
Hige 5 d(28 °C,160 r - min™") , 4R e BB B V7 W
5 mL &> 5 min(8 000 r » min~", B0 420 em),
4 C) GBNEMA H2FP 2] 5 A 250 mL B 50 H 2
=M IFRIR R IR A 0, 5 He IR AR (KR
95 5) 29 1 min IS BRI SR, ARTERIRT
W AT IR (28 °C,160 - min™") |, E WM
OB AR TN SRR i #EAT 534, B HRURE J B FEA
RAAUR, BH RIS 37 . DI 4 5 K06 TR
SEFRAE R xof B A 3 3 AN A

1.5 EIUTEEERBEXFZE

RITERITIE B A f (K xFExE R 1.7 mx
0.3 mx0. 35 m) A7, KUK AR BTN & E
FALTIE k&R 100 L, E N 2 mg - L',
BEK K K AR T p (B A) A 21.82
mg - L' p (B#E) 4 0.77 mg - L', p(COD.) K
93.6 mg + L' ,p(EEBE)NT.63 mg - L', p (I
A)M0.38 mg - L' p(BOD,) K 24.51 mg - L',
R 3 AR, (1) Al (2) B HBINE
Bk WS-2; (3) B HE N 2 (L B bk WS-2, &f@
1 d B HT KRB S AL VAL COD ., FILEVEE 5 £
BB R A ER K, RS0 LR R
54 300~500 wm, FLEREE R 90% ~ 98% , AH X %5 JiE
49 0.20~0.95, LR AN 2. 0x10* m* « m™  fH
R 10 a, WA AT A S WL SCHR 7], HE A
JE Al SRR AR AR PR I i IR B (3) B4R
WHERKA 2 mg - L',
1.6 HHAE

WA B O R R R 28 & — e sy ok
T AR B m I A R AN B e G v
B AR YE Fear F1 Burrell 19777 s A R
B R AR A R 5 SR P a0 R FHBH R B 43 't
FEREV s BV D R O A R A A O
WIS ER A AT N A & =S 600 nm K AT
MIVE B (Dgo) MR R, AN A & & H
12. 8XD g HEEAF H ; COD,., £ 1t I 72 R FH 2 4% iR
Bk,
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2.1 BHHHESUENS FLEE

HRAE SCHR [ 5 ] 17k o B AR 3 1 Bk S IR Ak 1A
WS -2, i@ TS L& B bk WS-2 HVE TR
LR R H 1~4 mm, HIEEIL A6, REDE
HEE PR SR SO Z R U R 23 7 1 U Y 3 N
F/NHF(0.8~1.2) pmx(1.5~2.0) wm, $EHIZE
DNA, % PCR ¥ 1% . 16S tDNA | /¥, 4K J5 i i
BLAST ¥ & 35 GeneBank (¥ % 1 ¥ 31 #E 47 L
X, k& Bz 5 Y 91 5 4 AT R (Agrobacterium
sp.) AHUE K 100% (& 1) , R E 8 T 1 AT
WE .
2.2 BHRIERSRMBELEE

PR WS — 2 3R 3] HNM 1, Do, 7EHT 30 h
TR E] 1. 74, RIS HEAREW (1 2) . SEA
TETE 42 h AR NREE] 4.4 mg - L7, KFRFEIR
2 95. 8% , Z 5 #a TAGE s 18 84 h I B W B BRR
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97 HYRARKT B (Agrobacterium tumefaciens)AB247615
96

96

SEBE - B 1R (Agrobacterium stellulatum)D88525

(0, + 3T B (Agrobacterium ferrugineum)D88522

100 B 5T 1 (Agrobacterium gelatinovorum)D88523
100 [j(m"{iifg*?ﬁ(/‘lgmba(fterium atlanticum)D88526
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Fig. 1 Phylogenetic tree of Strain WS — 2 based on 16S rDNA sequencing
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Fig. 2 Nitrification of ammonia by Strain WS -2
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PRAIEE I 20, PR 2V il 80 A= 0 00 45 110 B B4
B, EHEBEIT BAR WS -2 HE i E 1 H Al R A
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ST HRAT TR (28. 9% ) O A B iR 1 LA R, 3R

W AR CE K AR B AU o B L3, i A A S
FEUIR FF 4R A2 B, 30 h B ik B 4R KA (37 4
mg - L") 5 2218 T [, 84 h & B FEAKF] 25.2
mg - L7, HWIHA A 23.8%, xFdE IR TR
R R G 1T RE 2 R T TR MR 2 AT A Ak A AR 1A
BRI AT RS AR T B 28 AU A0 HoAh
TEAS P, 13X Ui W 1R bk B A (W) 25 i Ak R il 4k Re
F1, AHE A S AR 3R 36 h BFIKF] 22.8 mg -
L', SRR A 21. 5% , Z 5 R e TR R
WEEN20.6 mg - L7, iRIHIR R E M 19. 4%, 50
28 B Y — S0 T AR AR, 02 7 BFF I No. 4
(50%) """ WS IR 45 AN Sh AT T HINR (519%) ™ Fil 4 48
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2.3 BEHIIESERMIEHESRNTRRELEE
KB WS - 2 R E] DM ( LAAHZS & E—
FUR) T A S BT R, 7R IR A R R
5] 20. 7 mg - L7, KBR#FRIL 80. 5% (& 3) , &M%
PR T LA 785 20 R M — S0 A 4 I R AT e S A
TRAER . XA =W 53 B 2 B, BRI RE 2 RS A
REAL A R ARANME N L, DA B/ 35 e R A 2
(F3), }igF 6 h BPAS IR, 2 )5 & ik
TR SE 84 h FikF) 54,1 mg - L7, WA AR
1) 51. 0%, FEEEFE 15 h AN & & Bl BT,
BE18.2 mg - L7 A EH BB TRE, B
WA S RN 18.8 meg - L7, EWHARMN
17.8% ., TEXEFE9 F16 h B4 4G ) 380 32 e 0 30 it
AAEEERD D EPG A RN 0.3%M 1. 2%,
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AR AR X K AR S ) A 0, RS IR A i
A A AR R K A, B KR AR S R S
DR I R AR 7K A v STV i R 55 e 2 v K ) 0 R
IR, KR WS - 2 M 3] NDM (LIRSS A
e — IR R FERE SR 24 h NS A S a R
N R G R T RRE B IR A RO A S A
FEAREN 3.1 mg - L', LBRFAF] 97 1% (& 4) , &
W TR T LA SIE il 285 280 P — U0 2B K O 04T 0 4R
SAEAAER o XA 9 53 B A B0, T Pk S 24 0
AR AL R A AL AN J D B b
Bl 4), FERFE 6 h BRSO IR AR, SR 5 &
IV IR SRS AT 58.3 mg - L7, AR
AR 50. 2%, FEHE 9 h PR S A & s E T
Pl RAE(61. 4 mg - L") SRIGENE TR, ZH: 5745
HIFLE] 26.2 mg « L7, G WA AR 24. 7%, 1E
Big% 24 h WA A A R L THE) 18 1 mg -
L7 ARG TR B R A A 18. 1 mg - L7105
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Fig.3 Denitrification of nitrate by Strain

WS -2 under aerobic conditions
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Fig. 4 Denitrification of nitrite by Strain

WS -2 under aerobic conditions
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Fig. 5 Efficiencies of different treatments in removing pollutants from water
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