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Isolation and Denitrification Characteristics of a Heterotrophic Nitrification Bacterium
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Abstract: The present paper dealt with isolation and denitrification characteristics of a heterotrophic nitrification bacterium, which isolated
from the high NH;—N swine wastewater. Based on the screening methods published by some scientists, a isolating method in the study was put
forward to used an acetamide as a sole carbon and nitrogen source to screen a heterotrophic nitrifying bacterium from the swine wastewater.
An efficient heterotrophic nitrification bacterium was isolated and identified with 16S rDNA sequence. The phylogenetic analysis of the strain
was performed based on the 16S rDNA sequence. The efficiency of heterotrophic nitrification was detected for the strain. The strain FJAT-
14899 was identified to be Paracoccus denitrificans with the aid of 16S rDNA sequencing. The removal rates for the total concentrations of ni—
trogen and NH,—N were 81.7% and 53.7% in 12 h cultural time. The final removal rates of the total nitrogen and NH; -N were 90.1% and
61.3% after 24 h culturing without accumulations of nitrite nitrogen and nitrate nitrogen. Paracoccus denitrificans FJAT-14899 had a higher
removal rate of NH;—N with promissing application in water treatment.
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Tabel 1 Sample information

(B SR 30 A 14y s alib™; 28 — Lk NH.CI
FRUG , CTRER I RBIR (1) AT & B 43 B 48 =LA
(NH. 2S04 R R, Frss BR AN A i U (24) 1 T 45
B I VU LA I A RS AN LR (34) UEA T S
B LR R L, Ve — R A IR 1 S SR A Ak 2
PRI i o LB B I 25 B3 4 FhASIRI A= 54 i
) S SR A TR R TR | LS R A 3 S R A Ak
Y I IERIOR o
1.2 HFh5 B EiE

7£ 1000 mL HETENRH A 180 mL wEPEM: I
e, B 20 mL B EEFE S = RE SR, 30 C 170 ¢
min” FEREF 34 E, EEEE 1R, WEEERN
BAEED 1 mL, FHRG RS AR R RE R 107,107 -+
107 BREE , NASAE S 102 B EE 4R 29715 0.1 mL (1) 7
WL AT A A B LC KRR I, F Ak R
6 30 CHEFE, 72 h J , PRICHL IR VE |, T AH N 0 15 97 2
T R A e A e ) S/ 2 i
Fea A FR T 170 romin™ 30 CEA1F T ¥55% , 506
— BEIS ARG I LA AT 1, TR IO USSR F i —
VBRI R
1.3 EHMEE

o B B B RIES T 16S rDNA %55, 5 #/BSF8/
20:5'~AGAGTTTGATCCTGGCTCAG-3' ;BSR1541/20:
5'-AAGGAGGTGATCCAGCCGCA-3' . PCR {A£ZJy 50
pL, HoA a4 . 5 pl 10xZZ 0P, 2 wL ANTP, 1E 2519

FESh LR ] RS
1 2011-09-18 AR A K % 1 pL,Taq [ 0.5 pL, DNA #ifg 1 pl,39.5 wL TCH
2 2011-10-04 MR L Tk FBEFK, PIHFRITF 94 °C, FHASYE 2 min; 94 CAFE:
3 2011-10-19 A T 60 5,56 CiR K 60 5,72 CLEfH 2 min, 1T 29 6
4 2011-11-02 M FA TGS 1 75K B 5205 72 °C 10 ming, 25554347 : DNA 40 [R]JE 43
=2 EE3REAF (1000 mL)
Tabel 2 Medium components( 1000 mlL.)
AR E R RE SR #0 PEPEPERRIRIL 14 U i PEPEPERR IR 34
R 3g NH,Cl 0382 g (NH,):S0, 0382 ¢ Z iz 20¢g
A 5 Z i 2g PR 4902 g NaOH 1.6 ¢
A 10g MgS0,4+ 7TH,0 0.05 g MgSO,+ 7TH,0 0.05 g MgSO0,+ 7H,0 0.05 g
Ll 15¢ K.HPO, 02g K.HPO, 02 g K.HPO, 82 ¢
pH 7.2 NaCl 0.12 ¢ NaCl 0.12 ¢ KCI 05¢g
MnS0,+4H,0 0.01 g MnS0,-4H,0 001 g CuS0,-5H,0 0.5 mg
FeSO, 001 g FeSO, 0.01 g CaS0,+2H,0 0.5 mg
Bl 15¢ Bl 15¢ ZnS0,+TH,0 0.5 mg
pH 7.2 pH 6.0 FeCl;-6H,0 0.5 mg
Bilg 15¢
pH 7.0

T AT SR BB o
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AR s RERREh AR FH M R R 73 o6 e 5
MEAH PR ER ECR FH N=(1-Z8J1e ) - & O BUACR
FHIS B ER B ZE SN ot RE R
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14 Tl A [R]85 3 %o ] — Ao il P S 3R i A 2
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5Bk, DL 2 M Shg W — i DR SRR T 1 A 21 P TR R e
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e, AR SRR AL AR B S 410 BRI S Bk, MWER
R A B R R B B S IR LA T S 2 A AL
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WIS AL TG PR D5 RIS AT AE 1 DA il g 5 L 55
IR AR R [l HAT il AL - B A AL P BE I AN fE R
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Figure 1 Compared of four screen methods
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14899, THRKIATEIL AN 2 F/Rs LRI & B0
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2 Paracoccus denitrificans FJAT-14899 B4
Figure 2 The colonial morphology of Paracoccus
denitrificans FJAT-14899

2.2 BRSEEIBRTE FJIAT-14899 & E

BIbEZ: PCR #7319 168 xDNA W JF, 4 i o A
17438 Blast #5285 Genbank H AR IT 41 1 7
[FIEPE LEXT, FIH MEGA $#144, LA Neighbor—Joining
%251 168 rDNA RS K BW MK 3 fin. 24 168
rDNA I 7 R [a] Pk o4, FIAT-14899 5 £ 4k Para—
coccus denitrificans [AFRITETS 99% , ] FEAH & 43
B E| [ R FJAT-14899 & Paracoccus denitrificans .
KA FIAT-14899 ] fig J&— bk 5 2 Al 1k S g £k
A,
2.3 BREEIFKTE FIAT-14899 A T2 S @4k

FELA NHLCL A PE— U | 2R 80 A e — R 5 1) S
FRAEARE TP Ry R A KB, TR FIAT-14899 11y
NH:-N & AR 4. v LAE &R T AL 5 18
HRAE K —3 IR AR E 2 104 mg- L7, 1555 4 h i
PRIAR A R AKTRION , 20 R0 B T R B e R R, &8 12
h P2 R PR R 19 mg- L, & A BR%5 81.7%,
PERS RS SR B S A B R Bl 2R T 2
18, % 24 h BiFE  FR & NHi-N Wi F 42 10.24 mg-
L A LBR%IE 90.1%. Ui FJAT-14899 Af LIA AL
FIFIAEE AR A, e R Y KR L BRE A
2.4 BREEIIKE FIAT-14899 4432 BEm Tk

MK S 7] LA H I RE FTAT-14899 A TN &7
b5 NHi-N &8 b—5, 2058 12 h 8555 TN
HGE TR, 12h B TN FFET 58.17 mg L™, BUA 2B
3K 53.7%. 12 h J5 TN ¥R EE 9818, 248 24 h {5 5%,
BTN MR FRE R 41.90 mg-L™, A LB E ik
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Figure 3 Unrooted phylogenetic tree based on the 16S rDNA sequenceof strain FJAT-14899
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PR, R 18 22 110 S i Ak 200 TR A A ) o B



201345 4 B NS RREIR AN B 40 S AR RS 809

Fl - E A AL D RE , = R IESE 2011 AE4GE 1Y
— RS IR AL S AH AL AN TR A cinetobacter sp. YF14, 78
IXREA RO LBR TS KRR, HICIE SRR L AR R L
(1 RFL IRIIEW] FIAT-14899 HA MM TEE, A
BRI B I FH TS

XL RAR G AUE PR T HE0E , R BNZ AT
JBRRBCRIA 2., HBE AU TR R R AR %L, X0y 057 454l
1 Alcaligenes sp. 1116 22 48 h 2 %0 L &S 2R 43
ik 61.29%F1 43.37%", F 5 TSy B B IR
1k 2 i Pseudomonas sp.ZW2 Fl Alcaligenes faecali
ZWS5 22 60 h B 3% 2 A& 2 Bk 2% 45 5l 15 43.90% 1
48.5290"™, AT AT LATASE FIAT-14899 J2— kst
R o °F BRI Acinetobacter sp. YF14 HIRE
REBRFATLLIR S 92% , (HIZ TR i =5 B A AL )4
ik 3 d™, Paracoccus denitrificans FJAT-14899 MY,
REBRRR, BRI 12 he

H HI S IR0 A & 52 Br i F y TRRE AR 2 W,
FE S w /INSRAT  BRE 05 55 A — bk S R
A TR B A TR 5 K R Ak 1) K A 2
PRACRIEATOISE, 25 R WK LBRE5 515K 89.54%(9
h)H1 95.79%(36 h)t, BTMEAE LR LI W MR BE R Y
VER A aUA, LSS ORI AR i A o 2 1k
i, [ B REFAT A Bacillus megaterium TN-1, £
WG A AAE 88 mg- L YO0 T ALFE 1d, 2 A Z bR
HRALIRF] 96.2%, TR K A S s

B PR 752 2%, X T S IR G A 20 TR 1 S BRI T

A AT KBS . HAIX Paracoccus denitrifi-
cans FIAT-14899 M55 A/34b Tk g BB, AT ik
— BT AL 25 L S T LB R T R L S H PR
FHBEE Al

4 gip

FEH T ANy AN [R) AR 55T S S A 200 T 7 1
ROR, G50 7R L STt e Ay e — B I A /U i) )y vk Vi
PEROR B R 2 RS B A B T 0 1B 3 1) 57 5%
TS A A TR 5 S 2 RO A

DL T P A — B 5 AR R0 WS 37038 S 75 7K
Hh i 18 2 — PR BE R U AU S SR AL AN, S
FJAT-14899 ., )AL 168 rDNA Il 7] 2
P LA, P IZ RN Paracoccus denitrificans .

X} Paracoccus denitrificans FJAT-14899 fiifb i RE
AR AR AR EE L 104 mg - L7 5757
AR, 280 12 h B R NHI-N F1TN 235

KT 84.79 mg-L™ H158.17 mg- L, 2 A M A 5
ik 81.7%H1 53.7% , e A A 2 %k 90.1%,
MR EBRHIL 61.3%,
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