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Identification of a High Ammonia Nitrogen Tolerant and Heterotrophic
Nitrification- Aerobic Denitrification Bacterial Strain TN- 14 and Its Nitrogen

Removal Capabilities

XIN Xin, YAO Li, LU Lei, LENG Lu, ZHOU Ying-qin, GUO Jun-yuan
(College of Resources and Environment, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract: A new strain of high ammonia nitrogen tolerant and heterotrophic nitrification- aerobic denitrification bacterium TN-14 was
isolated from the environment. Its physiological and biochemical characteristics and molecular identification, performences of
heterotrophic nitrification-aerobic, the abilities of resistance to ammonia nitrogen as well as the decontamination abilities were studied,
respectively. It was preliminary identified as Acinetobacter sp. according to its physiological and biochemical characteristics and
molecular identification results. In heterotrophic nitrification system, the ammonia nitrogen and total nitrogen removal rate of the
bacterial strain TN-14 could reach 97. 13% and 93. 53% within 24 h. In nitrates denitrification system, the nitrate concentration could
decline from 94. 24 mg-1.~" to 39. 32 mg-L ™" within 24 h, where the removal rate was 58.28% and the denitrification rate was 2. 28
mg-(L-h) ~"; In nitrite denitrification systems, the initial concentration of nitrite could be declined from 97.78 mg-L™" to 21. 30
mg-L™", with a nitrite nitrogen removal rate of 78.22% , anda denitrification rate of 2. 55 mg+(L-h) ~'. Meanwhile, strain TN-14
had the capability of flocculant production, and the flocculating rate could reach 94. 74% when its fermentation liquid was used to treat
0.4% kaolin suspension. Strain TN-14 could grow at an ammonia nitrogen concentration as high as 1200 mg-L~". In the aspect of
actual piggery wastewater treatment by strain TN-14, the removal rate of COD, ammonia nitrogen, TN and TP cloud reached 85. 30% ,
65.72% , 64.86% and 79.41% , respectively. Strain TN-14 has a good application prospect in biological treatment of real high-
ammonia wastewater.

Key words: high ammonia nitrogen; flocculant production; heterotrophic nitrification-aerobic denitrification; denitrification

characteristics ; swine wastewater
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BZ—. EGERAIRIANNE KT ARTF LSS
WEEY — R A 5 Rl Ak VR 1ok 55 B
(040 PR TP TR RS il A R R BT 2% 1 B B ROR
] Sehrig K AE M IR R T 25 E 2. AR kA o
G R IR A R A T [ B 228 S R A AL 4
RALEIBE S X R IR T ARG IAR, 18
T SRR E L R TE AR AR A
R E R R L S IR Ak -G AR A T AT fef
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R R TS VR AR B TR A A
JE T 32 B4, fe 2 T B BRACR AN AHESE A
HARFREE L E 1 1 B BUAR ST I Acinetobacter
sp. TN-14 X HPEATH R E | 7 R LRt %2
R ARE B3 HT , IR TR R B S B A
FERGE K G BT T RE B TE AR R ER
BEU M IR AR LA R s & A AL K
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1 R

1.1 LKk
L1.1 BFk TN-14 iE LD E

/b s B A ™ H R TR K I8 IS R e
firifb m S R b | R AL Sk iR A 7 TRl R
B RIS TR AT |, B FE 0 X8 LOHT e 0 i AL &
RS PR . B A 30 d 5, B
DRI T SR R R 1 ~2 d e
PR TP A SO A 3 77 B AT RO Ak 35 9,1 ~ 2
d 5 BB 0.5 ~ 1 mL, JHK B 288K A TR B

kg, L 10 wL R BEAEECH 107 ~ 10° % 9 40 P B
Sr5IFE BTB 43 B 553k B b7 AR A, K5 9% 2 ~5
d J& , PRI JE Rl 57 3 o B (o 5 LA T VR A R
B 5 AR BTB J3 BB SRk b AT 2 d 2k
DAARAS Sl SR TR AR | 30 0 25 28 B AR 09 S TR A AL A
AR RE ST, 255 TN-14 B k.

1.1.2 s

b E R #25E (g L") : (NH,),S0, 0.5, #F
B = 4N 4.08, KH,PO, 1.0, FeCl, - 6H,0 0.5,
CaCl,+7H,0 0.2, MgS0,-7H,0 1.0, pH 7.0 ~7.5.

SRR SR (g L") 2 (NH,),S0, 0.25 ~
0.5, 3EFARREN 2. 8 ~5. 6,50 mL 4E[CEREW , pH 7. 0
~7.5. Hi A RER W (pg- L") : K,HPO, 5.0,
FeSO, - 7H,0 0.05, NaCl 2.5, MgSO, - 7H,0 2.5,
MnSO, -4H,0 0. 05; Bifi§ 20([&).

R FF 3 A (B) (g-L™"): KNO, 0.72
(NaNO, 0.5) ,KH,PO, 1.0, MgSO, -7H,0 1.0, BE ¥
FR4M 2.8 ,pH 7. 0.

TR E B (BTB) #8597 5 (g L") . KNO,
1.0, L-RA®EME 1.0, FHIEAE RS 0. 1% (5L A B
¥ (BTB) 5 mL, #F &R =44 8.5, KH,PO, 1.0,
MgSO, - 7H,0 1.0, CaCl, - 6H,0 0.2, FeCl, - 6H,0
0.05,%51§ 20,pH 7.0 ~7. 5.

1.1.3 SEEEK

ARSI FRAE R KR FH K .3 07 2 B L
K. 5K E G JedE bR F YR BEp (COD) 4 800
mg-L™" p(EA) N 600.20 mg-L™", p (HA) N
680.40 mg-L™" p( &#) =30.30 mg-L™", pH {HF
7.0 &£45.

1.2 S5k
1.2.1 BBk TN-14 % E

G #R TN-14 BB | B2 006 | W55
A FRAAL AR DL & 16S vDNA FE PR 2 51 900 46 2647 14
P, RAHBER AR IERIEE; W& R
W DRI TR An 76 S TR A Al AR 5 7R 2 3G 5%, 1%
K AT G AT IEE; F A PR AL S g ik s
(UL R S8 % € T ) #4175 16S rDNA B[R ¥
SR AN B LR 41 DNA $ GRS e, A A
MeiAT PCR 9738, 9738 5 | 935 FH— X3 H 519 (51
Y B TAMARA R G , BiEs 9k 271
(5'-AGAGTTTGATCATGGCTCAG-3") , FiEal ¥
14921 (5'-TACGGTTACCTTGTTACGACTT-3"). PCR
RN Z K 50 wL, A 1 L Bk DNA(0. 1 pg),1
pL P1 Al P2 (&WE R 0.5 wmol-L™") ,1 pL ANTP
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B

(£Ah NTP 0.2 mmol-L™"),12.5 uL 2 x Tag PCR
Mastermix il 34. 5 pL ddH,0. PCR ¥ #4#2)¥.94°C
AEPE 5 min,94°C 281 30 s,56°C Bk 30 s,72°C #iE
12 min, 28 30 PMEFRJE 72°C LEMH 10 min,4°C £ 11
PG 1. 0% BEBEWEEERE Uk X PCR &34 ™
PIEA TR, BF TN-14 /9 16S tDNA B9 3 7= 4y it
FTFESIMIF. R H] BLAST #44K75314 16S tDNA F Bt
J¥41.
1.2.2  T#Fk TN-14 B9 F=m1kfE

PRHL TN-14 PB4 T 100 ml & 4 85 5% 3
LR RE TR R BT R, U RR T B 5 e R AR
FULE 2% 1 LY B8] 42 b 21 S5 5 il Ak 35 R L 9, 30C
190 remin "' FH5FE 2 d, [ % 6 h K K% 5% 0 B
AR Dy . AR AR, WAHSZ MR T
k..
1.2.3 bk TN-14 (084 R il 1L RE

H TN-14 FhF 35 F200% BAR R L 2% 119 He A9 42
FiE]LLNO; -N Al NO, -N 4 S i £k 35 7% 3 1, 190
remin~' F}EFE 48 b, (B[R 6 h J5 A% IR I A
A A Do VA TR A 0, A 25 20 L 80 v 3
k.
1.2.4 bk TN-14 (=2 PERE

I TN- 14 Fh 5532 W BT L 2% 1 B ) 42
PP & B 35 5100 190 remin ~' R IRIRIE IR, IR
6 h BUH: il i BAAFLEE A (0.5 ~ 1) : 100 $ 5
4 g L7 e+ BT 1% CaCl, 75 18
F,pHE R 7.0, HR3E 220 remin ", 1 min; 183 80
remin ', 30 s PEATHEHE, $HE 10 min J5, I ETE R
PLZEIRKAESS 1T 721 BUA0 66 ETHAE 550 nm Ak
D LR . BRI AR

%sz%:f‘f“m%

Ao, A X BRRE ESE WA 550 nm AR AYWEOEE; B
FEEEE I AR 550 nm Ab AR
1.2.5 bk TN-14 (i 2 2 A e
FETRRR TN-14 FhF- 35 IR BRI L 2% 1 E
(GBS AN [ 2 80 B 1 SR ARl AL R R N, 30°C
190 r-min "' FIRIELEIF 60 h, i W Wa i 455 35 W b
AR Dy,
1.2.6 Fkk TN-14 kb3S2hz w2 A%k K
PR RR TN-14 P35 SR W% UA TR L 5% 1Y L
3P B85 37 % K, 309C, 190 remin ™' R 1 55 2
d. MEALFERT R I5K COD | EA . BA L. M e
FEAEAL.

1.3 hrrik
KIRPER . MER. AR, BA. Sk
BARIER I SCHR 16 ] AbR i )7 ik I .

2 HFREHM

2.1 bR TN-14 BB AERAAL R oy FHE ) 2

Wt E RSB NI e ) 1 bR R R
fiffk | G Al . = 2R LT e A A PR R TN-14.
AMERFFAR, R/ 0.8 um x 1.2 um ([ 1), HiE N
B, BOE RS R, R ANRE 6, NS (W
K2). EZEREIER 1. B TN-14 19 16S
rDNA K 741 5 [H b GenBank K4 8 Hh (1) 7 51) ik
170 b [RlEE A & P, 4078 TN-14 5 RS # s
(Acinetobacter sp. ) 224~ TR PR 19 [] 5 1 155 18 98% LA
b AR AR B A AL L K o TS A5 S, T

1 TN-14 EHEAHFHBERF ( x5000)

Fig. 1 Scanning electronic microscope photograph of strain TN-14

2 TN-14 HHREE
Fig. 2 Bacterial colony of strain TN-14
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EYNHE TN-14 ﬁm@jﬁ%(z‘lcinetobacter sp. ) ,ﬁlﬂ
OB, M = NS AT TR A OGS B e 2 EUE KA
Rk RE LA ST 32 i A A0 Y BARRGE. AN5)
FF 5 Acinetobacter sp. TN-14 NHETERR , BT 2013 4F
6 H 5 H T v B R E 57 YO8 8 0
(CCTCC) , #3E 5 . CCTCC NO. M2013247. AHF5E
PAFHY R TN-14, BA B & A L 772 A
PERE , 7552 bR s 2 R SR K h B e 80 R e
BEREIRE. XA 5E T AR SIAT I Acinetobacter
sp. TN-14 7 HI)68 77 i i 1, FIF 58 L, OF v
BRI KR BRI T A AR IR R AR
B R SEBR A A.
£1 Ek TN-14 BEEEU4FED

Table 1  Biochemical characteristics of strain TN-14
SEE I H iR || SimIE (AP S
TR Hh i J5 + IR R +/+
RIRTE I E DY + AR +/+
AR b | e e
Tt R + FUBE IR S +/ -
BT A B = R 7 < -/ - || RbmR R +/ +

1)+ 7 RN B, - 7 3R RN s A B

2.2 [k TN-14 ()5 FEAS1LRE

SR SRR R P BRI BE TN-14 BIR A K
Do« BA . WS A, A A Z AR Rk AR 4L
&l 3.

AR TN-14 76 20 h Z N B K Bk, 2 5 R A
F S [] b TR 0, B TR AR A 3 (B 2, S AR 3R
Hh S ORI R R 3 DA I 14 100 mg - L' 43 3]
[%%2.87 mg-L ™' F16.47 mg-L™",24 h N, H kAT
A, DA EERFSHEE] 97.13% F193.53%.
— W F RS A AR TR A SRR T, S KR T A R
AL R A R AR FURAF R ER , R B ILRE T, JT ik

100 —o— I —A— g ——mEa ] 1
—e— WRIMEE —— Do 115
80 +
- l/.‘_‘_‘_-_‘_'. 4 1.0
2 6oL {08 <
E <
§ 40 1%¢
- 0.4
20
-4 0.2
——
0 - H 0
0 10 20 30 40 50

i
B3 RFEHULEFRERSERHHETL

Fig. 3 Dynamic changes of each indicator in the

heterotrophic nitrification medium

A 5 B AR BV, T AR SE G BB TN-14
FEREAS AR TR RO AR ZR 7 A 14 i TR 5 AR A
FRER B m il /D, e FUER B 4000 K 2. 42 mg- L' Al
1. 11 mg-L™", SRIZ K TN-14 B4 m3 5 726
fbre I AL A RE ).
2.3  BHPE TN-14 WiF4E ik ae

I ARG SRR & TR RR TN- 14 TR AR
Do~ BAR . HAE . WS RS R AL I
4 RS, TRRRTERUIR A AR B2 £h S A fb 1 37 3 rp 8%
FERF (WIATHAS A N 94. 24 mg-L™") ,36 h A &
TRAEA Do iR B e R, HAE K HORAR T R/ by i iR
B AL RT3 I RO AR R T A ER L 24 h
P, RS 39.32 mg- L', TR MR A A AU L BR A
1 58.28% , S AL Ky 2. 28 mg- (L-h) ~'. fEif
TR A R v, LA TG W Al A5 AR B, A
ik, 75 0. 98 ~ 1. 22 mg-L ™' 84k, 7E R IR R WAl AR £
S Ak 35 77 v 55 5% B (W0 46 2 A A AR B R
97.78 mg-L™"),30 h B B AR Dy, i5 Bl K, H
AR AR SRR T LR Ry B R e 1 A e 5 7 35 (EL S 5
FRIFNTERRER W I AL s 3R 3L, IF H, fE A8
FRIFIA] PN, S5 R AR 2R F IV i 25 R Bt 2 T A %) 348 L T
FREE T [, R 90 4R MR B 97. 78 mg- L' R [
21.30 mg-L™", K BRFIK 78.22% , U AH AL R K
2.55 mg-(L-h) ~'. SEE AL B,30 h Z N, FERE
BV AR RV R A 6S S 2R A 3,30 h
H14.26 mg- L' FE W BE A Fs e A B, LB i SR
R B3 4.02 mg- L' 25 I, BRI PR RER: 2 AF AR 4R A
DB f a7 A i Rk e i s i A F % Ak
KRS, BA R0 R AL RE
2.4 Bk TN-14 (7L 1PERE

FEWFSE TN-14 BB A RE S sc st & B HAE K

100
414
\ —e— B
80 |- —A— fiERER 112
—x— ERH ARk
_ —== Dson 4 1.0
260k
z —— {08 =
= Q
& 40 —t— 12 4 0.6
404
20 F -
/ J0.2
0 P 0

1] 10 20 30 40 50

fif fil/h
B4 MWEHREAETFEDEEROITEN
Fig. 4 Dynamic changes of each indicator in the

nitrate denitrification medium
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Fig. 5 Dynamic changes of each indicator in the

nitrite denitrification medium

(IR 5L T B A — R BERUR. X TN-14 76
AN A B BEA 2R BERCR HEAT T D0, L5 5L 0L
6. MHPHTN, TN- 14 (/)22 BER50 3 E3E 95 I (] 1717 34
R TE 18 h B TP, 2REER K 90. 7% , )5 2R 5t
BCRRE TR SR A R IR B T 94. 74% . B, K
T IR -G AR A AL A R I M RE I B AR £ |
R X B B ™ 2L Pk e O F o B DL ARG, o
AU R R I 5 T 1 R g R Ak 1B T R
Pseudomonas sp. Y1 FENi & 09[R i, HA K4 =
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