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A FEED XERW

(1. KPR ER BT RBF RO FIBEERY: B 201306; 2. EDKRMEBEGE B
BRI T TARE W ARSI T NS E RO AR B R TR TR T kA S SR E
FoH 5103005 3. REAYREIF L SHHAMBFEAE .0 M 510275)

FE  EAkXH2 Z IR E GO DAKERIIE T FRe | REFEAERIENE®R, &
16S rDNA il /¥ #2 Biolog 4 1t & &, 1% W tk 4 2 3 21 417 3k H (Rhodococcus rhodochrous), 447 & 1,
M E A 5~45. pH 4 6.0~9.0, IB/E H 15°C~45°C, A EH 1~2 L/min By 54T £ K B4,
W& T 1.03x10° cells/ml, 7 F 4 25~45, pH 4 6.0~9.0, B/E % 15°C~30C, A EHX 1~
2L/min W44 T, BHRM AN ERBREF(P<0.05), £F 13 RAEABRTAEANRT LR F
3£ 90.0%~100.0%, T4 L4 d, THEBRBEARELAL Lt EREr, Fik XH2 X3 Z | pH,
BESFTEXRRETEARENENE, §RBOARFREMEERGHE ., BE. pH L3 XA
R — B Hat AR AR £ RBR R AT, W AF b 3o 70 M B KR 2R T 45 A P2 o R A R

KA BHLIOKE; AR; BLHETF
FESZES Q178.1 ICHEEERIRED A

AL Mk AL IR H 552 B 06 (1S a4,
2006), ZAR AR KRR FEAOB N TR, Kk
W Z e e R AR BT BT 55, 2015; B35 5%,
2016; FREERLE, 2016; 2VHVH4E, 2017), H EW A
SRR @ AL 2010), A YA S 51#K

XEHS  2095-9869(2018)06-0164-09

FoEA . Horp, AR R R KRR )
HLA ™ A R (E B4R, 2011; 9, 2013),

FLRR A MR, T a5 ok 20 e IS LK ™ S E H AR
g, MEIHAERKES, BUGHURM PR SBUSHLRE,
BEESHIET-((TEHS, 2016), HAET, XFIRAAMA
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RAM LS ETEAYIE . AbEMAY) 3 F,
M, AW 7 6 s A 4 0 A BRAR AL ) 25 Bk Ak A
HIRR, AR, N = 5 Y i
(Tk VI SE, 2014; T#%, 2016), BFFTERM, XA
LA 2 BRIIZW A YA 2 AT 7 (Bacillus) (I F4F,
2013) . ZE77 B8 AT i (Alcaligenes faecalis)(Xl 3% 75 45,
2010). ZFIEHT 1# (Proteus)(ik RAEZE, 2007)FIHi B
B (Pseudomonas) (5K I 15 45, 2014) % .

£1. 3R A (Rhodococcus) 1 2 7K 44 B4 55 v i) o L AL
Y, HARBMERERNR S, BAR BRI s
PI(IMEEEE, 2004). 4T, XLLEREIIRERITIR EE
£E TR 7ELE WY (Kirkwood et al, 2007), £ il75 414
(R 5%, 2015), {5/K4bB(Jorge et al, 2001), [#f#E
APl AU . B EEROF B RS, 2004; Coady
et al, 2015; Cserhati et al, 2013)% 71 . [AIA, ZEBRTE
AT LAAE by it 26 7K 7= 35 58 8 ) 9 #5 A= 18] (Sharifuzzaman
et al, 2018; Boutin et al, 2013; B4 UH%E, 2010), 4t
IKF= G sh ) B S 8 N R OB B4, 2000).
AR R W, 20 BRI N A A — % B Rk
F, X BT EREA 3 E b MRS K (2R FR, 2006)
T HEGKIE WA, 2003) . FRIET IR K (R A,
2017), T5/KALER) A G PTG e (H B FESE, 2013)559E
FREKAR TR . HET, B 2R K RIIBER LR A
FEAK = FRFA M IE T . AR BRLI . AR L
P K 1S T A A 4

AHIFGER T 1T ARt 258 S B (50 d)zKk AR
BRI BE ARSI 1 AR 35 R Bk XH2, B IE S A
ARRERIE, A58 HEPLL 21 3R 16 (Rhodococcus
rhodochrous), JfXF HAEAREERE . pH, RE . ES
AR A B BRSCR TS, LU T R
IR 4 BT E AR XH2 A4 K B R EBRSUR
M, A S B K I R R BRI I A
Sk SR B 7K A SR 2 B 1 SE B IO FH 2 (A P TR AN
RITik,

1 #REFE
1.1 ##

111 Bk ZIERPE XH2 i E K =R 25 B
R KW FE TR, 12 P Ak AT IR 4 249 4k 57 58 T s
W50 dy /KR 4 B AR AT, KR IR BT A SRR N
23~25, pH  7.3~8.5, &S 28°C~30°C, XMW IKT
T o [ MR B S R O R AT T R R R, PR G
5 CCTCCM2017437.,

112 BHAA A HEHEBEEREWG R ES,

2009; k4 2003, 2009): NH,Cl1g, =K&2
MREN 3 g, BEEE 1 g, MgS040.2 g, KH,PO40.5¢,
ERKET 1 ml, 7&K 1000 ml, Hi, ARKHET.

CaCl, 5 g, MnS0O, 0.25 g, FeSO4 0.5 g, &4 12 0.02 g,
ZEMRK 100 mlo 4 TR M0 R ARG SR 5P M . 76 Bk
B AR BRI LA S INIRAS#Y 20 g/L. WARIE LR T
W EEA T R AR R 32 LR 1, 8 NHLCL
PGS ISR 0.068 g/Lo A Hrtisiil: fEaA ek R
AR TR LA - 8SMNA I NaNO, 0.134 g/L, [Rl i,
B NH,Cl GO 0.068 g/L, {HiZE 3700 1k
SRS PR EH E 73 335 32 24 F1 20 mg/L.

1.2 EHEE

1.2.1 16S rDNA F7I 547 41 A DNA 2R
] TIANGEN /A ® ) TIANamp Bacteria DNA Kit =
fb o MR S BB TR I MR XH2 9 DNA 5, X
16S rDNA F Etiff4T PCR ¥4, 16S rDNA ¥ #4 %
H 4R @ 514l 8F(5'-AGAGTTTGATCCTGGCT-
CAG-3), 1492R(5'-GGTTACCTT GTTACGACTT-3'),
PCR WK ZRFH 50 ul f&FR, HAMA 2 pl #itk
DNA, PCR X Z&fF: 95°C 4 min; 95°C 1 min,
48°C 1 min, 72°C 2 min, 30 E#; 72°C 10 min,
PGP E L 1.0% 0 B BE B e R R kA I 5, %2R
A TR L) A A BR S /I o 0 45 2R 1]
DNAStar #1611 Editseq X {1 9f4H2, 7 NCBI %L
e BLAST £ R h AT R e 9 Rl v Lh 8, B e
PERE R .

1.2.2 Biolog #%tmE %5 Z R Biolog MW
4 H 3l i Microlog 3 (Microstation) &2 Biolog
MicroLog 4.2 F A4 T TRAR 9 A6 A S iy et 4, i
H Biolog GP2 fifLUEE M, FHE Biolog H i EY
ST RSV TR, B P ARG R S s PR T L
XF, B E R AR .

1.3 AEBEFHEEXH2 ERKRESRERIRL
A

P ORAF BB XH2 TORA T AR 72 57 A T
Ak, T AR PRICR TR, #2A 100 ml PR
AR TP G T 250 ml HETE M) o AN ) B0 1)
R pH. IREFGE SRS, AL
1000 ml HEIEHE, IFm H P E N 600 ml 43 #1357 o
SIS TFAR I, K S R B A T AR TG AL R TR A S L
HE AR R, SFLRHAV R E RSN
10% cells/ml, 4L 3 AT, 5L K0T IH Ak
FEL R 24 mg/L, WASHREh Z M IE L0 20 mg/L, K
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TR UM W RIS ) 56 4 3584% « WK 0 Hr (GB 17378 .4-
2007)0 771, LARE B o R BEVE M ZE 2 ook
M 7 4 )N 5 52 6 2 R v 2RI A TRk R B Ik
FEARAE o M ER BN AE 2 WA ik, e e
AR,

131 #E TIRGEHEE R R 5. 15, 25,
35. 45, XFTRRZHGERIE N 25) A INE bk XH2, Wt dsin
ANTA] ) 2 9 NaCl X3 BE sE A7 897 o B2 e AR IR
pH 4 6.0, 30°C, 200 r/min ¥Z % E LK LEHR , FKH
NaOH. HCl W45 43 Hr i F2 W % pH (A, PRFFTE 6.0 42
fo THO 1, 2, 3. 4, 5, 9 RHUFERINHZ A .
ERE PR ER A o i, TR E P

1.3.2 pH SRR pH BB 4.5, 6.0, 7.5,
9.0, 10.5, XtHEZH(pH N 6.0) NNk XH2, EhIEH
25, BRI AREIR, 30°C, 200 r/min §R7% & 5250 45
W, BERIE A IR pH T SEA TR, A L
4 pH HERFERIIR KT o BORERS ] L B % 48 47 7]
1.3.1,

133 BE SR RS RIRBEERRE N 5C L 15°C
25°C, 35°C ., 45°C, XFHRLHGREEE R 30°C)AIIEFE
XH2. #HEEA pH /515K 25 F1 7.5, $Ew JE A BE
JK, 30°C, 200 r/min #iz 3% 2 SCH 45 o . HURE R[] L K.
e brln] 1.3.1,

134 @4¥ DL 2 L &t (Biostat B %Y [ 4530
SRS R G0 A &, Kl S B e

fik 2 ZH(2 A1 1 L/min), SCHGHT, 7587 IE & BEREG A B
WM pH BRI, TSI R S0 ] H Bic S5 & I g 4R
AR LA K A SR T E DY A B B SR IR R pH
{8, SCE I FEh Y pH Ky 7.5, SR 25, IR 30°C,

o A
E 9 ~
e Y Y q"_]
Q | &bl)
28 BEE
I 3 %2%
E 7 ® g5
5 W2
P e85 —a—815 58
‘£ --a--S25 —=—S35 5
2 —a S45 S
3
m 5

M50k 200 r/min, ZEE5 0. 1. 2. 3. 4. 5 KR
ITHURE, MEFs bR 1.3.1.
1.4 HIESH

K1 SPSS 20.0 B A% 52 56 it 64 7 B R 3 Oy 2%
3 #1(One-way ANOVA), ffi[f] Duncan 556 71, W
FAOFEN P<0.05, @A EBRFAIIE . "A L
=R AW UG e -5 57 J5 A AT W A AN IR
W x100%.,

2 FHXR

21 Bk XH2HEE

L) 16S rDNA 5575 NCBI ¥4 e th A7 A% i 4
P X, g5 BoR, XH2 5Bk E A UE R 100%,
WA FIE R XH2 ML ERE R . 7E Biolog 4B % 5
REih, 5 XH2 HIULEE e e 0 B R R B 4T 2T BR A
H: PROB } 98% . SIM 4 0.617. DIST 4 5.93, Zi4&
DL SRR R XH2 B BT LT ER .

22 HEXMEHKXH2ZERKEKESREZBRIRMZM

PREREE R 45 SCERA s, A4 24 R R 7 56
1 RG#HAMEBARKY, % 3 XE, Wa¥iai
10® cells/ml /K3, Hih 3.02x10% cells/ml(8 1A).
SegR R, X B2 2 AR TC W R Ak (P>0.05),
552 KEF, EREER 5. 15 Al 25 S A R K
R FAAR , 2R 22 bR R 4 BA H] 79.2%.79.5%F1 90.3%,
BE T HABA L (P<0.01), TJE, M3 HZA AWK
JE MR A E RFFERAROK 5 28 3 Ry, #hEEHN 35
H1 45 SO 2H A 2 AR B IR B 0 B AIR(P<0.05), #1156

[\ N
[=3 [
MY

WAHERER A
Nitrite nitrogen
S

concentration/(mg-L™)
&

S W

0123 456 7 89
A A] Time/d

Fig.1

O T 2335673809
Ff ] Time/d
Bl 1 ANREELRMET XH2 WEEA). SR FRPEAB). WAEREE OS82k

0123456 789
A1) Time/d

Variations of strain XH2 amount (A), ammonia nitrogen (B) and nitrite nitrogen

(C) concentrations in the medium of different salinities

S: %]UE,

XFIR . ERPE 25, AN XH2;

BAVIRWKIE : 24 mg/L; WAERER AV IAMRE . 20 mg/L, TIA
S: Salinity; Control: Salinity 25 without strain XH2;
Initial ammonia nitrogen concentration: 24 mg/L; Initial nitrite nitrogen concentration: 20 mg/L, the same as below
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4K, HEAREBRFET 100.0%(K 1B), A1, Kk
XH2 RRER BRI WS R SR A& 10), 7
9 d AT FE A, 45 SEUR A RN HR 4 434 55 3R R
) STV i 12 5 S0 e FEE 34 G I 25 A8 1k (P>0.05)

23 pHXE#HK XH2EKEESRERIRB =N

BBk XH2 76 pH 4 6.0~9.0 £F F I RE R IFA K,
F 2 d NEEERITAT M 10° cells/ml 3K & 10° cells/ml,
Hob, pH oy 7.5 B, BEARAE KM 40045 pH y 4.5
5% 10.5 B, BEARA K Z 2B B A E (& 2A), SRt
Far, XFHRZA pH Ky 4.5 SCU2H 1Y 2 Ak i IR 24 T8
B A8 1k(P>0.05); pH i 6.0, 7.5 i1 9.0 SLHG2H Y=
RO SR I B R R %, pH O 10.5 SERR AL
U SE WA A%, Hob, pH 4 6.0 1 7.5 SR 2H B
RHETEH 2 KA AR IFFEALE 0.26 f10 mg/L, It
J5, pHAH 6.0, 7.5, 9.0 SZH4H )2 Bk BEAR 2 7R 8K

AT 2B) o WA R R A MR B 10T 5, %o B2
BRI RS, 78 14.97~24.31 mg/L 1)
TIL 1B P9 /NI 38 301 (6 20)

24 REMWEKXH2ARKERESRERIRNZIT

PIRR XH2 7RI R ST, A K25 BH A,
TEWEE N 15°C~45°Clt, B RIFAERK, 2~3 d i,
HE AT MWL 106 cells/ml 3K % 10° cells/ml,
Jf— B AR TEZ AT (B 3A). % BEZH AR 5°C 52
5 21 Y 2 R T B S (P>0.05), Hfth A sei Al
R RIRIE SR TR, Hrp, Bk 30C,
35°CHI 45°C IR PR AWRIETES 2 RIS FFEZE AL,
HAAERRRHR 100.0%. 93.8%F 70.1%; A
H15°C L 25 CEERAMTES 3 RFEEHAL, HEA X
FRFEN 99.6%. 97.7%; )5, LIl A KEY
WA ThE, (BT B (8] 3B). sE AR R A

A B 30
9t 3ol --a--PH7.5 —e— XU Control
g ~ —& pHO9.0 o pHAS ~25
= g0 —.a-- pH10.5 —a— pH 6.0 _
8 sf D D B 5 W20
= ’ﬁ% 4 20 = £
ez} E, wege pH4.5 —a—pH 6.0 ® S 8 48 8 15
wmE T} --a--pH7.5 —=—pH9.0 X 'g g ®2E
g —o- pH105 W2 E EEE
s FBrgeg. g § 10r B Z § --a--pH7.5 —e— X}/& Control
£ e o g § 5| —=—pHO0 -wou pH4.5
g+ T ——. - pH 10.5 —a— pH 6.0
M 5 . . . . . . . . ‘g 0 - " N N 0 . . . . . . . . s
01 23 456 7 89 01234567809 0123456789
Bt E] Time/d fit ] Time/d fitE] Time/d

K2 K[ pH &1F T XH2 R (A) . oW SRR & A (B) . AR ER R (C)f & AL
Fig.2  Variations of strain XH2 amount (A), ammonia nitrogen (B) and nitrite nitrogen
(C) concentrations in the medium of different pH

XTHE: pH 6.0, AMEHE XH2
Control: pH 6.0 without strain XH2

-y B 3076
5 TA3o- ~ 25
é g 9 »I—]
58 m%g : %L of
& £<20 —eo— %} Control x2S |
ﬂllmﬂé, w0 TS5 —u—T30 ';%';E veoe T5 —=—T 30 fﬁgg 15
"g 7 TATIS —eT3s Egﬁ ——T15—=-T35 E2F
e o
5 T25 —o-T45 = ol a-T25-e-T45  EEE 10f  —e— i Control
.g B _ o g e B g ve0ee TS5 ——T30
5 g8 | X\&Y 8 5 ——T15—=—T35
§ PP --a--T25 -8 T45
5 0 e 3
0123456789 0123456789 % 123 4567809

B ] Time/d

H /8] Time/d

B8] Time/d

K3 AERREEAMET XH2 R EA). /Rl h Z A BN IR R A (O & =481k
Fig.3 Variations of strain XH2 amount (A), ammonia nitrogen (B) and nitrite nitrogen
(C) concentrations in the medium at different temperatures

T: RE; I R 30°C, AME R XH2
T: Temperature; Control: Temperature 30°C  without strain XH2
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AUV EETNT S, X REZH A5 SE U0 4 7E 15.97~22.57 mg/L

B R P /N s (6] 3C)

25 ESEMEHKXH2EKEESREBRIRIEN
AN 1 L/min B, FERTE 24 h P9k AXTEA

K, T 36 h et ARE M, we s il ik 1.03x

10° cells/ml, 3537 VA A & B WA N 7E 2 h i}

INENERARME, BEE AW S IFRRETE 90.0% A 4 ;

A
=9t
g
2
3
@ 8
E
8§ 7t
&
8 ——ESEIL
% 6 Fermentation tank ventilation 1 L
@ B EAE2L
i Fermentation tank ventilation 2 L
- .
0 1 2 3 4 5
A} 18] Time/d
C
—— FREIL
30 Fermentation tank ventilation 1 L
—=— JHRE2L

Fermentation tank ventilation 2 L

BRI
Ammonia nitrogen concentration/(mg-L™")
TEAHRER R BE

Nitrite nitrogen concentration/(mg-L™)

A} 1E] Time/d

pO; Value/%

S 4N 2 L/min B, EFE 12~36 h #E AXTEUE K,
60 h J5 i ARE ], FR T LRSI, W]
ik 6.78x10° cells/ml (& 4A |, K] 4B), HHRAIE 2 525040
) e B MR T AR R R A Y R BRI, AIGE AR L R
1 REAEREA L 98.6%, Eill A% 2 RIA
REBRFN 98.2%, ILIn, IR M= AR B IR 4
e F5 B AR KT (18] 4C) o {H 2 AN S256 20 1 TRl Bk
e B — I 4EHR7E 13.63 mg/L L) F (% = 7K S (8] 4D).

120

B
1004
80
60
401 ——ESEIL
Fermentation tank ventilation 1 L
20 1 —&— E@SE2L
Fermentation tank ventilation 2 L
0 1 1 1 1 1 1 1 J
0 24 48 72 96 120
fif 8] Time/h
30 r D
25 F
20°F
15
10F @S
Fermentation tank ventilation 1 L
Sr = ESHE2L
Fermentation tank ventilation 2 L
0 1 1 1 1 J
0 1 2 3 4 5
A ] Time/d

Bl 4 ARG AT XH2 BRE AR PR AB) . AR (C) . WAHRELZ (D) & AL L
Fig.4 Variations of strain XH2 amount (A), dissolved oxygen (B), ammonia nitrogen
(C) and nitrite nitrogen (D) concentrations in the medium with different ventilations

3 T

A GE LT BRI 20k [ R TOEK . &
BIIE S F KT FR K R IR EE . BH%(2010)
FITRE S (201 7) NGRS U8 e F & FR A HE 4 b 4y
B LTERE AR, EAT 6 d NI A LR A F
68.9%H1 94.4%; F SCHCAE(2011) N T HEARTF 1Y 1 BRLL
BRI, H3 dNARERTRN 65.0%, AR ERLEK
W, FRE XH2 AFRmEm s+, e A A
PR3 o PR S e B, HORT A AR A TR EE AR XS B
LAMPLESF, 2015), TEFRFH K AR v i %6 H A5
AR ASTE B R AR R BB AT L K B ROR R I R

IEEE 7K I7 58 5 il AR By i 50 4 A S B T R
FEXIPENESE, ABCHIT A BB Bl 50 7 RE S U0 K ™
FRIE 7 B SEPRTR K, A RE A 2O (2 2k AR SR FE K
TRIGL AL B BORUBEAL R, Bl ) Ze gk A= 25 1 57
BB K o ASBIFE S LR 3R 58 P 81 (50 d)/K
PRIRIE Aty , M rp i i A s s R L BRI RE Y 1
EWR, AR BORLT LI ER T XH2, HON H A
PV S B AR A5 T, %S BT AR R R A
TERTFEE AL ST, 5 50 1 /2 K 7 SR IE K AR A BTG

HREE W pH AE R K SR A LA
H AR bR o AWFTE A BT SRR P L R
LG PR ER R BE M AL AL, BETT 1A 1 Lk 4 A1
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X AR A K AR L BRECR A0 . Rk XH2 7E8:
JEN 5~45, pH A 6.0~9.0, HHJE N 15C~45C Kl <,
HON 1~2 L/min B 550F F R K R AF, ERGEEE
(5~25) N4 i T BE (25 C~45°C)Y FAE KA . 55—
T, WPk XH2 fEEREE Ny 5~15 i), mEm A A LBRY
K 79.0%, WMEHEEN 25~45 B, AR EBRFRAE
90.0% L4 I, Ui BH Bk XH2 %48 55 £h BE K AR IR 458 1 21
REBRRCR T, 76 pH M 6.0~9.0, &K 15C~ 35
CHY, AR XH2 X2 R 0 5 m 2B R AE 93.0%L) I ;
M pH h 4.5 F1 10.5. RN STHE, R ERICE
AU REE Ry 45°CHE, S A A R FALH 77.1%,
& A AR BRI 25 8 T A AT I R R BRI,
7 98 2o v e AR 2 55 4k U R R BRACR . 7Rl
HOM 1M 2 L/min AT, TR XH2 M 2 A
FRZFITE 98.0% LA |, B HAE AR it 2H i i A RER
AR T LA B B R B R T R ) st i) 349 L g
sl L, FESEBRA 7 on] SR ARG SR Ry A
Pk XH2, 2671 40 IR AY Rl R 2 s Ho A K A 2k
BRER

TEK =R =, GEEAKIRERE . pH, &
B B4 78 26 X ] 4350 0~38.1. 6.9~8.7 Fil 15°C~35°C,
TEA A S5 50 b Bl AR A A X 2 M S R — i W 22
S(EEFAESE, 2007). PIUL, R XH2 XFEREE . pH.
T FEE 14 3 7 T Bl 5 AR 40 A 5 B Mt W K R AR Ak
DX (AW A o 38 5 B 20 2 BRI B 119 TR AR B 5338 [
TR AR 0~35. pH 6.0~9.0 FIREE 15C~40C, %
ST AR E AR ZBRFN 40.0%~98.0% (A7 T
88,2017, BMETLEE, 2013). ZRAKRE, W XH2 5
R IE A BRI — 3, 1 S R B BRI AL .

A UL = AN Z RIS BRI Rk
3%, H—, AN THREEA . MR E
5 B, S AUEY RIS LA B AE K PT
SR K=, "AEARE &R AR, W NOx.
N, Z5(FILF4E, 2009), B H T 2016) kK M T —#kE
A E A LRI A T, Bt B If R & B A
R ER A S TR L AR B, A i i iE 2ot R Ak i ok
EBEA . XES%Q016)0H vk H—kAE LB E A
WMk BE R % B (Pichia pastoris), HaA A LB ERE N
[ AL S B A D R R R L. MR, B 56 T2k
A EBRYLE A HGE (KRB, 2017). REFFTEA 45
LI R R XH2 AT SRR T T R . A
Y il P 2 A R R o 45 SO0 2 B bR XH2 B
5 AR LGRS, HaE AR R T RS BT
BOE R A, TR, AN R ER 20 vk B A I AR
b, I R 2 B AR R A 7 R R B K

W, KA AgEERA, HTHASAERKEE
(BRIEIIEE, 2009; 5K E4E, 2010). a2 AW /NME
B, ATRERE M TR T ERA R, WkiHEA
T, R QB RO A A LR R BRI E A 2
(ZEVK LS, 2016) 0 B RN T 2 2R RS R R A
KK H A F TR G bR, HABEATI R XH2 &
RERFAL BCHAMIE XA, A R — 2P A L g RS

SR T, A FE IR 5 5 K AR PR R4S 1Y
T EBRAAERE XH2 XFEEE . pH . TR S N PR
Rif, HEeARERAKRIRE A, rIE R
b I 7K A S SR 4 T R P A R R T B B R . YT
B TR ERMT 4 FA X E K XH2 ZAE
BRECER B, 2 S 6 23 XF I TR AR 11 2 1 22 BR AL S
X 37 5 b 38 K A H At A M TR R R R L T R AR
AR T AR SRR 7 v A R B AR AR AL S gt — 2
IS o

£ % X M
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Effects of Four Physical and Chemical Factorson the Ammonia
Nitrogen Removal of Rhodococcus rhodochrous XH2

TIAN Yajic', CAO Yucheng'?, HU Xiaojuan’, HUANG Xiaoshuai’,
XU Yu?, XU Yunna®, LI Zhuojia>*, WEN Guoliang'*"

(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai  201306;
2. South China Sea Fisheries Research Ingtitute, Chinese Academy of Fishery Sciences; Key Laboratory of Fishery Ecology
and Environment, Guangdong Province; Key Laboratory of South China Sea Fishery Resources Exploitation &
Utilization, Ministry of Agriculture and Rural Affairs, Guangzhou 510300; 3. South China Sea Bio-Resource
Exploitation and Utilization Collaborative Innovation Center, Guangzhou 510275)

Abstract The accumulation of ammonia nitrogen in water is highly toxic to cultured aquatic animals.
The microbiological method has received widespread attention as an efficient way to remove ammonia
nitrogen in aquaculture because of its high efficiency and environment-friendliness. The genus
Rhodococcus is a very diverse group of bacteria that can remove a variety of compounds, including
ammonia nitrogen. Here, the strain XH2, which potently removes ammonia nitrogen, was isolated from
aquaculture water during the middle to late (50 d) phase of shrimp cultivation. Its ecological adaptability
and feasibility of use as a probiotic to improve aquaculture water quality was evaluated. According to the
results of 16S rDNA sequencing and Biolog identification, XH2 was identified as Rhodococcus
rhodochrous. Its growth performance and ammonia nitrogen removal efficacy were studied under
different salinities (5, 15, 25, 35, and 45), pH (4.5, 6.0, 7.5, 9.0, and 10.5), temperatures (5, 15, 25, 35, and
45°C), and aeration levels (1~2 L/min). The results showed that XH2 had high adaptability to varied
ranges of salinity (5~45), pH (6.0~9.0), temperature (15°C~45°C), and ventilation (1~2 L/min), with a
maximum observed cell amount of 1.03x10° cells/ml. Specifically, the concentration of ammonia nitrogen
in medium was reduced by 90.0%~100.0% during 1~3 d under the following conditions: salinity 25~45,
pH 6.0~9.0, temperature 15°C~30°C and ventilation volume 1~2 L/min (P<0.05). There was no
significant difference in nitrite concentrations. Taken together, these data show that the XH2 strain
possesses the physico-chemical properties of a suitable alternative in terms of salinity, pH, temperature,
and ventilation, which can be applied to most aquaculture ponds for the prevention and control of
ammonia nitrogen.
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