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B S IR S A K, i — 2 ) I R AR TE S PR IR A P B A SRR, X AR Y2 XM . B R
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DR AR X B SR B KA R 202 R A R I i
SRMB I Z IR L, AT I8 o Bl R E
(9 i 6 15 IR i, MR IR FE K AR 208 1 — R
RIS AL PRBOR B W R . R E SR
XPHAREE . Btk AR PR AR
L BRI BT IR I, B LR IZ R AR T 52 B
FRIEK M, BFFEIZ G IR AR K B (A A S
R\ KRR ETEEOR E R W IR R LRSS
A2, 0 A 7GR 7 M v A A 35 1 D0 S8,
VASYI Ay g 7 SR A H i A TR R A MR 4R {168 2
A8 S Ak Ak

1 #MEEFE

1.1 SKIesr#

FRAE ARG BT LA X R I [ BR V5 e A= )
N, 20300 B, & SRE SRR O (1.80+
0.17) cm, 1K 4(0.096+£0.038) g. FT4rES2mid
(R 7K AFE IR K R SRR A o S50 1 2216E LB \NaCl
KNO;. NaNO,. (NH4),SO4 % FZ5 0 [ M
WA AR,

1.2 BEHRMFERERE

12,1 BEHFESE&EEF EXIFFHEIB T,
1 50 mL JGR B O FKIR 50 em b REEKEE,
S B SRS = FE TR AR R, DL 1%(VIV) g2
Rt M 22H 200 mL ARG & &R TR
TEAEIEH T, T 30°C, 200 r/min FER TR
i vt w AR IR I LA Uy % 0.22 pm E AR g SR
KN T MER RS R 2 X WRE 5 me/L,
NI 22Ok 2 /L, pH 8.0,

B B4R R 5% 36 h OB SR A7 0 B A
(107", 102, 107, 10, 107, 107, HL 100 pL
TR AT T 2 U A R ER [ R 3 18 1% 97 21000 mL:
EHI%IRE 2 g, NaNO, 1 g, (NH,),S0,42 g. KNO;
1g. BERFEEUM 0.1 g, NaCl 10 g, Bifi§ 15 g, pH
8.0), # T 30°CIHIRLEFRAM 1% 48 h 5, 7
PRV T 2 B K/ INAN [ 1) B A % Pk ) e 85
I%, 2 3 WRIL 4L )5 15 2 R AR %

1.2.2 BHRIIESE TR AT, K

AT B AR R DL 1 %A R R T4 150 mL i)
IR s SRR R R EEH IR, BT 30C .
200 r/min #R% EF 24 h, KR H pMAC SMART fifi
BEAK AT 5E NH3-N, NO,-N fH, #EHT
Tl TCAILT5 Y 25 PR AR e FE A TR RR R A T 25 2
123 BHEERSEHMEREELEUMEE Fifks)
) TR SR FH P AR R 23 450 T 2216 B [ AR5 57 4,
BT 30°CHHIRIE AT B IR, FRITE MR —
WG, WEWVEIEA . PRI TE v vE 17 AR B A
%€, R Biolog MK ERG, HikF:
HUEATR V% F Biolog #2R0BH BE 22 638G I (ODeoo
Sy 0.1), BUR RS 100 pL il & Biolog 4= H h4: 1k
YA, 30°CEEFRE 20 h 5 A A EEFR X (Thermo)
DIZE ODsog, 43HTEEHEXT 95 FhAS [l i Y5 A HoAth Ak
=R
1.2.4 16S rRNAEEFFIME K DNA $#H
A E AR PRI P LR, FIF 16S rRNA %
[K38 5 14 27F(5'-AGAGTTTGATCCTGGCTCA-3")
1 1492R(5-GGTTACCTTGTTACGACTT-3") it 17
16S tDNA ¥4, P HFEFH: 94 CHIAEME 3 min;
94°C7A& M 1 min, 56°CiR K 1 min, 72°C #E{# 2 min,
35 MIE#R; 72°C 10 min, PCR =i 3 b 5t 4
BERO A H AR A BRA R 5E R, P 914258 BLAST
(https://blast.ncbi.nlm.nih.gov/Blast.cgi) i# 17 [7] J&
LT, 8 BRI A s T 81 9 R R MEGA
50 AT ZHIFHI L, UABIRIEMERGE L
B
1.3 AHFXW

KR BB SR BOEL, X B4 2] 9 R ik
HEAT 30 Fis PP AE 3R R BSURR I B 35 SR a1
FI B R B 20 f%, BL 600 pL # BEi 220 A
2216E FHe, BT )5 Xt FRcE 3 B 2584t A,
30°CHEFE 20 h R e B B AR, DA B AR
KM R AU S TR 25 1 e 5 hs .
1.4 BEHREERKEGNR

FEGE M AR KA 3 AR I B EE 2
FEEE, 435 h#%6 pH (4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0,
11.0). J®REEA0T, 20C, 25C, 30°C. 37°C .
45°C)F1 NaCl JEHSM400. 1%, 2%. 3%. 4%.
5%,
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DI ESCR R T RN, RS 1%,
30°C ., 200 r/min F 1535 24 h 5, BUREIE 45 204
T REFRW ) ODgoo fH, PANFETE MY LB B IR A
FIXTRR . Pril s i is pH . B335 IR 1 NaCl
T A O B AR bR, ODgoo fH AR AR 45 A
S
1.5 EHRREMHRNE G REPFEELR

%M Goulden Zy07vE, LI Hi(Artemia-
salina) hy sl Py 1Y, 4 I 43 5 T RO e H ) P
R BOR B a AR PE . FREC 1 g LI, 75 %
JooK P REALFE 12 h, A 1000 mL KK,
T 25 Ci 2L s A AL 20 ho U 12 FLARFEAL
BEHLEL 30 Bk BT 2 mL @K, i il
B 6 h, FFLINAMEZLWE 1x10° cfu/mL .
1x10° cfu/mL . 1x10” cfu/mL. 1x10% cfu/mL, IR~
T B B FLAE A B X R, DA T AR TR R B0
My FC R (R FLAE M BHPE XTI, i AL PR SEE 3 A
HE, M 12 h BETEMBMEE T, St
R, RS 2 d, Gl AR F IR AR
Pk R0 B TR AR T B R Y BOAE U LCso

Z PR TN A, B 4 AN, S
SR as IR . ROmBECR G 4EE . s B
PRIRE . BUW PR+ B AR . A A B 3 T
15, Bk 12 h TR RHET TP ET- A i 0,
HELEWER 2 d, THE K AR
1.6 FHREKESEALINYEREREXR

BO 6 8 A 1% 09 A T K, o0 25 =
ZORIE 0.5 g/L, BN A8 FR AN A5 AR v A R
U R 5 mg/L, VR IAR R B (A K M rpr Rk
R 5 mg/L, 0.22 um JEFESIERE, ¥R
500 mL EHEIE T, R 250 mL, #% 1%
T e il 2.5%10° cfu/mL 43 0 5% 55 T W4
FRE AR TR, B8 3 AT, BT 30T
200 r/min THRFERIR G 55 5% . 3 h [MIFRELRE, BUAR
PR M IR 2s X R, ISE ODeoo fH, 1537
TWZFGRE 10 15 )5 K F uWMAC SMART {5 485 7K J5t 43
BT ASCI 2 7K A TR R AR A R ER . RS R 3h S = A
i, OB, SHIRRER . WRSERER | E AWK
BES A A K e R R

1.7 THEFRAIITERSRIE LIS
1.7.1 KT RBEEEE LR FLAEXT R
SR S FE I AE R F1(1.840.17) cm, AKHE 41(0.096+
0.038) go M 6 1~ 8 L i IHBE IS ET, SANEIHA
BEMLE B 12 R, B H S ir 4 E
10% M 58— X IFAC &Rk}, SEg0 i 28 do SEi ],
TR K AR it A 45T 6.10~6.40 mg/L, RN
29~30°C, pH N 8.20~8.35, thJF N 10, SLHH B
B 7 d AN 0 T PR R U 1x10° cfu/mL, FER
TR 50% D Y FERE AR Sy 48 B R A el XoF
HE A B3R AS S I 41 B 7 At 2% (- X AR TR
1.7.2 KEREMNEBAEBFRERITHS HHFFLS
KR IAY T4 H 12:00 0 R AR IR EE . £h
JE. pH. WA B HTIEESGET b e | BE K
10 cm AbRAEAKRE, ST EVH RS0 %, W RS Y
fE%UE 100 uL 334 TCBS SEAl, B T 30°CHHIRA,
FrE S 20 h, FEKBIEW R —E%E S, 177
Meit%k., F4KAET 11000 r/min 5.0 2 min, HX
B3 . SR RIFEE T E R E, WY
iz S I 5 R R R 28 & e 43 6 6 B 5 (GB
17387.4) o £ W 2L AJE bt H 52 50 300 v 3 S SR 2 K
FES BT IR S AT I E
1.7.3 BRRTEFEKE RN YRR A
P A A A DL K oA 2 U, ST 1 07
PR BRI FR 3 . FRA LI 4 R, BOG
PRA | SO0 A K FERR B M55 41 100 pL MR A0 8
Bk, FR K B —E TRV S R AT AT 4R
PRI 8 B AR AE SEPR IR 5K A P A TS 1B L
1.7.4 IHREFRRMERKIERUE  FFmELH,
B 7 d LS ERSETAE O, GEit X IR AR R (SR).
FEFH ARG 5 R T, 00 X T T G T TR AR TR (W,
W), A #(SR).
1.8 HESITHH

BTS2 B KO R ] Excel 2013 Fl1 SPSS 22.0
By R R J7 2293 BT (ANOVA)Fl Duncan £
Wk TG0, L 0.05 1 25 5 W K.

2 HBRE5HH

2.1 THEBRMREEENIFMTS 16S rDNA XE
TR KRR o B i e B I 15 2] 6 Akl A
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MR ER A A B bR, LI IR ICHL TS G
RBRBCR fe R O e 25 AF, 19338 — BRI bk, fim 24
N Y2, HEMRTE 2216E EAEFREE 1155 24 h
SRR FHOAREN] | hG0EH . W R

W EAE/NF 0.5 mm B EJE # 7% . Biolog AE ¥4
FRRTI 25 5 0L 3% 1, BRIRE Y2 AT R FIRIRG (22 280
VM . MR . SRR DUBESS, RERH H
FLER N, 8% NaCl ] 4 K,

R OEK Y2 BE AT
Tab.1 Physiological and biochemical characteristics of strain Y2

T H (R S Tt H 45 Tt H (S TitH 45

item result item result item result item result
BAM:XT B negative control  — || M Dextrin + | D-ZZFFE D-Maltose + | D-MF#%4EF D-Trehalose +
D474 o | e | e . | oo N
D-Cellobiose Gentiobiose Sucrose D-Turanose
JKF5HE Stachyose — | PFHEXTHE Positive control  + | pH 6 + | pHS -
= | eD-Lm LS _ | B-mme-D-sim .
D-Raffinose a-D-Lactose D-Melibiose B-Methyl-D-glucoside
Dk bt L | Nzm-p-mmn: .| N-ZBEBD-HEH | N-ZB-D-RTURE _
D-Salicin N-Acetyl-D-Glucosamine N-Acetyl-B-D-mannosamine N-Acetyl-D-galactosamine

: W 22 51

N-CRUHZRR — | 1% NaCl + | 4% NaCl + | 8% NaCl +
N-Acetylneuraminic acid
a-D-#5i# a-D-Glucose + | D-H##¥ D-Mannose — | D-2#M D-Fructose + | D-2EFLWE D-Galactose -
3-FH P A _ | D-ArEenE | L | L-BlzEpE _
3-Methyl glucose D-Fucose L-Fucose L-Rhamnose
JUH _ | FLERA L | REEERR _ | D-2z&E 8 _
Inosine 1% Sodium lactate Fusidic acid D-Serine
D- 113 _ | D-H &% L | D-FIffAEE | e _
D-Sorbitol D-Mannitol D-Arabitol Myo-inositol
LERL + | D-HE-6-B R L | D-RAbE-6-mh | D-R& AR _
Glycerol D-Glucose-6-PO, D-Fructose-6-POy, D-Aspartic acid
D-2 R _ | TR R _ | M#EER sV L | SRR _
D-Serine Troleandomycin Rifamycin SV Minocycline
Bk | ARECEE-L-IEE R | L-mER | LA _
Gelatin Glycyl-L-proline L-Alanine L-Arginine
L-R& R | L-nEm L | LA | LR EmR N
L-Aspartic acid L-Glutamic acid L-Histidine L-Pyroglutamic acid
L-22 &R | MRERRIEEER L | EmiK | BRER P2 _
L-Serine Lincomycin Guanidine HCI Niaproof 4
Pl _ | DkaLmR L | Lok | o N
Pectin D-Galacturonic acid L-Galactonic acid Lactone D-Gluconic acid
D-HIFERE R _ | AR _ | B, AR _ | ETm®R _
D-Glucuronic acid Glucuronamide Mucic acid Quinic acid
1T | wmz | e N .
D-Saccharic acid Vancomycin Tetrazolium violet Tetrazolium blue
p-BREE-K R _ || PR AR _ | D-FLRRT R | - _
p-Hydroxy-phenylacetic acid Methyl pyruvate D-Lactic acid methyl ester L-Lactic acid
FriEig | oo R _ | D3RR | LR N
Citric acid a-Keto-Glutaric acid D-Malic acid L-Malic acid
i E T | N
Bromo-succinic acid Nalidixic acid Lithium chloride Potassium tellurite
it 40 | EE-TR | e TR | B-¥#3E-D,L TR 4
Tween 40 y-Amino-butryric acid a-Hydroxy-butyric acid B-Hydroxy-D,L butyric acid
o B TR | zBtzm | mm lzm B
a-Keto-butyric acid Acetoacetic acid Propionic acid Acetic acid
Hi? Formic acid - || i Aztreonam - | T4 Sodium butyrate - | B4 Sodium bromate  —
ij—:‘: 113 + 751«%%%“[§H,I~§E77; [T 771%%%“'%,&’7.

X

Note: “+ ”means “positive

.

;= ”means “negative”.
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PREUL B Y5 B IUE DNA Jf37E17 16S tDNA §™
B ST RKEAN 1.4 kb (WY =8, 4l
I 7 J5 AT R IR Le X, 5 2 A R o M R
(Alteromonas macleodii)[F] Ji 415 99%. £ & ¥4
P e R AR ki i R R W (1), Wbk
Y2 5% 558 CP003841.1 f¥) Alteromonas mac-
leodii ATCC 27126 HIZEL K RBENIEIL
2.2 B Y2 AERHEEME

PR 22 RSB BB Y2 X 30 FhdAE &2k
25 RS M IR I 25 R LR 2. iR 2 AT L, 22 IR
LR EMTE Y2 XF 28 Fhhi A UK, O sk

R.ORMEPIAR 2 AR R AR Y, R SRR
B DA BCAE by 5 356 45 14 2 — B il BE R 4 7R 3
23 EHY2HEBEEKEHS

ANFREE . pH. FhEEHE IR 45 R A El 2
7N, WAk Y2 ARG 25~37°C, Aad A KR
JEH30°C, MIREMT 20°C it i/ F 45°CHE, K
TR ODgoo M 0, JLFAAEK; Y2 7RG pH 6~8
PRI AT AR K, fid pH A 7, £ pH N 6
B AE R BN G208, YRR T IR (pH<6) 8 il (pH
> ) JL A4 K 78 NaCl i 5h 1%~5%
i, Y2 e K, fad 4K NaCl i & 5500 2%,

Alteromonas macleodii strain 107 (NR_037127.1)
Iteromonas simiduii strain BCRC 17572 (DQ836766.2)

B 1
Fig. 1

—

A
ool AT
95

HHE Y2 R AHEH R 16S tRNA L JEH 0 RS R B R4

The phylogenetic tree derived from neighbour-joining analysis of isolated strain Y2

81
51 A
87 Alteromonas macleodii ATCC 27126 (CP003841.1)
59 .
strain Y2

Alteromonas tagae strain BCRC 17571 (NR_043977.2)
Alteromonas australica strain H 17 (NR_116737.1)
99— Alteromonas mediterranea strain DE (NR_148755.1)
Alteromonas naphthalenivorans strain SN2 (CP002339.1)
Iteromonas stellipolaris strain LMG 21861 (CP013926.1)
Alteromonas addita strain RI0SW13 (NR_043100.1)

and other related strains using neighbour-joining method

=2

ERZEBHHOE Y2 HFRKEER

Tab. 2 The results of antibiotic susceptibility test of Alteromonas macleodii Y2

2 O S i T 2 B g/ ) AT mm gy
drug dosage 1nh1b1t10n 7O result drug dosage 1nh1t?1t10n ZONC  esult
diameter diameter

% & Penicillin 10 10 S PU¥RZE Tetracycline 30 11 S
ZEMETE AR Oxacillin 1 5 R £ VGIF K Doxycycline 30 15 S
ZARTIAR Ampicillin 10 15 S | Ki#&EH E Minocycline 30 14 S
RNV Carbenicillin 100 20 S 41 % # Erythromycin 15 13 S
WEFL PG A Piperacillin 100 22 S | Z&ih% % Midecamycinum 30 13 S
312 Cephalexin 30 18 S | IR Norfloxacin 10 15 S
S AUME Ak Cefamezin 30 16 S | &% £ Ofloxacin 5 13 S
LA E cefradine 30 17 S AV B Ciprofloxacin 5 18 S
3L Cefuroxim 30 13 S | JIilv& = Vancomycin 30 15 S
Sk AMLBE Ceftazidime 30 15 S ZZi W % B Polymyxin B 3001U 18 S
LA HIAR Ceftriaxone 30 20 S | = mim Los i S
SKLHIURER Cefoperazone 75 11 S Compound Sulfamethoxazole
T HEEA Amikacin 30 20 S Ik Mg MR Furazolidone 300 15 S
R KFE Gentamicin 10 21 S S % % Chloroamphenicol 30 12 S
K IRF % Kanamycin 30 18 S A E Clindamycin 2 5 R
B % Neomycin 30 21 S

S BUR A B HA5>8 mm), R T 25 (M0 5 Bl 542 < 8 mm).

Note: S means sensitive (inhibition zone diameter >8 mm); R means resistance (inhibition zone diameter <8 mm).
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4.0
7 3.0 35
6 _ 2.5 _ 3.0
Z n=3; x+SD .20} n=3;xtSD Q§ 2.5
g 215 2.0
g3 810 C1s
o2 :

1 0.5 10
0 0 0.5

-1 . . - - - . -0.5 - - - . : 0¢ -

15 20 25 30 35 40 45 3 4 5 6 7 8 9 10 0 1 2 3 4 5
¥R E temperature/C NaCl/%

K2 A pH. FhHEE . EEEXTEE Y2 K5

Fig. 2 The growth of strain Y2 under different temperatures, initial pH and salinities

LEARER R AZ 8, ) A . Y2 TETRE
30°C. WI4h pH Ry 7.0 EREEN 2% AR KRt
24 EH Y2 ZEMREPEIE

R Al R U A7 1 385 TR MR O AR i £k
i BRI TGN 48 h K BUEHRE N 1.1x
10° cfu/mL, YL [CASE AT Y2 Y Bt M
JEE T 1.9x10° cfu/mL (3 3), 25 AN BRZ7E 48 h
LT 69%.

*3 TRIRETFEEN Y2 FrgKIE
NCIMB1280 F%&E 48 h pAHHIE T &
Tab. 3 Effects of isolated strain Y2 with different

concentrations and Vibrio harveyi NCIMB1280 on
mortality rate of Artemiasalina within 48 h

n=3, X +SD
BB B
Wik strain W/ (cfu/mL) G/ % /(cfu/mL)
concentration survival rate  phalf lethal con-
centration
ZINEZR 10° 73+3.33
M Y2 106 66+1.92 Lontor
Alteromonas 7 I
macleodii Y2 10 73£3.33
108 73+3.33
I Ay 10° 12£7.70
NCIMB1280 10° 2.22£1.92 .
Vibrio harveyi ; 1.1x10
NCIMB1280 10 4.4445.09
108 0

B PR PR S G 25 R AR B, FE AR IS 1Y)
48 h, XJ MR AFIE RN 69%, XK ZH # bk Y2 7775
FH 66%, KL IR A7 16 R AUH 2%, 5
21 Y2+ TCIR B AF I RN 46%(K] 3)o RSNz [
TEREHME Y2 A5 ABATE EES, K
A ] 125 57 2% (P<0.05),
25 HHEKSSRALHIERIERE

FRAAHAME Y2 4K S LSRG
fEmREL . WAHmREL . WAL CRILE 4, 7E 3 FhC

LRI TEN T, MEMREAEK, 288
Sewk LI, TEBFIE I 12 h, RA LR EIE 90%,

80

a
a
60 n=3;%SD
50
40
20
10 .
0 e
A B C D

AbFEA treatment group

B3 AS[FIALERAL H i TG R
A: XTI B: RN RSB AN E Y2
C: HIMMG RINE NCIMB1280; D: # [RAZ B B Y2+
M FCHR R NCIMB1280. A [A] FR:AC £ 25 57 i 2 (P<0.05).
Fig.3 The survival rate of Artemiasalina in
different treatment groups
A: control; B: Alteromonas macleodii Y2; C: Vibrio harveyi
NCIMB1280; D: Alteromonas macleodii Y2+ Vibrio harveyi
NCIMB1280. Different letters mean significant differences

~1
(=]

FETEH/% survival rate
W
b=

(P<0.05).
16000 NO: 1050
b 3
5 1400072 n=3.5sp [ANO; 045
2 / NH; {0.40
£ 12000 (54 ¥/ ?
g / / 10.35
510000 —‘lz::::; 1030
£ 8000 g b -0.258
X sl e el e e 10.20
g 6000 o Pl peh] f
2 o R {0.15
@ 4000 § % g ‘% % lo.to
2000 \\\ Sl \ 0,05
NSNS
0 3 6 9 12 15 18 27 30 °
B8] /h time

K4 . TRt 22585
B Y2 AR Z A B 522 1k
Fig. 4 Dynamic changes about concentration of nitrate,
nitrite, ammonia nitrogen and growth of strain Y2
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AT EATERMKF. HWER 3 h 45K
T, 15 h JE RS ERER A T IRk, A 1
WHEASTEUE KW, A 21 h T, AR ayEe sk
TR R AL, EHF S 27 h B, ASAA
EBREN 70%. 27 h J5, MEEAZTI, Kk
PR A, HRREL T SRR LR & R AN . A
PR 25 0 BRAESE B B (R N AL RS AR &L
SR L o A JE I B Ak
2.6 FLANEXFIRFRIASLIE &R
KA WAEA A B AR O L
5, 55 1~3 K, SCERARIXT B4 AR AL A e
T, FREEEIEE 10 RYERREE SR, B 1
RAH WAL A & A TREAR, 25 19 X, £4
WAER A R T BRI AR AR, A s
5 41 55 % HR A K PR rp 0 A R AR Y G e R

—e— XTHE2H control group
—a— SZI84H experimental group

n=3; x £SD

0
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30
fi[E]/d time

(P<0.05); S A A& =S 1~10 K24 £5 7
0.16 mg/L (7K, 55 11 K, MR FIT i BT,
ALK, Fem Rk 0.45 mg/L, TS24 & AAE
A FRIE LR R P I IR AROKE, H2E R
2 (P<0.05),

FREH R AR A AR AL DL 6. 26 1~5
K, LA EEE XA L, H 44N EE
B Z, Bk 2.2x10° cfu/mL, ZJ5H 23 d
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Fig. 5 Variation of nitrite and ammonia nitrogen concentration in water during Litopenaeus vannamei culture process
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Fig. 6 Variation of vibrio quantity in water during Litopenaeus vannamei culture process
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Fig. 7 Changes of biofloc formation in water during
Litopenaeus vannamei culture process
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Tab. 4 Survival rate and growth performance of
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Wt A H /g initial body weight  0.096+0.038  0.096+0.038

AR HE /g final body weight  0.2521+0.12 0.5667+0.18"
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W+ T B FE(P<0.05), **fX 2% Fk B 3 (P<0.01).

Note: * means the difference is significant at 0.05 level, and
** means the difference is significant at 0.01 level.
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Fig. 8 The number of strain Y2 in two groups
A: control group; B: experimental group.
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Isolation and identification of an ammonia-N- and nitrite-N-degrading
strain and its application in bioflocs for shrimp culture system
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Abstract: In recent years, biofloc technology (BFT) has become an important water-saving and emission-reducing
aquaculture model in aquaculture development. However, in high-density farming ponds, the concentrations of
ammonia and nitrite are often much higher than established standards. High ammonia and nitrite concentrations
are harmful in aquaculture, where they increase the stress experienced by shrimp, resulting in disease outbreaks.
The removal of ammonia and nitrite is an effective method of reducing water pollution resulting from residual
food and feces. The Y2 strain, which can efficiently remove ammonia and nitrite, was isolated from the culture
water of Litopenaeus vannamei. Experiments investigating the physiology-biochemistry of this strain and the
similarity of 16S rRNA gene sequences have been conducted. The safety of Y2 was evaluated by an immersion
infection and antimicrobial susceptibility test. The fermentation conditions, including temperature, pH, and salinity,
were optimized, and dynamic changes between bacterial growth and the concentration of pollutants in water were
investigated. Water quality, the amount of bioflocs, the number of pathogenic bacteria, and the growth and survival
rates of shrimps were monitored through a 28-day culture experiment. The Y2 strain was preliminarily identified
as Alteromonas macleodii, based on physiological and biochemical characteristics and 16S rRNA sequence analy-
sis. The strain was resistant to oxacillin and clindamycin. Optimum fermentation of the Y2 strain was observed
under conditions of 30°C, pH 7.0, and 2% salinity. The 48 h half-lethal concentration of the strain to Artemia was
higher than that of Vibrio harveyi. The LCsy of strain Y2 exceeded 108 cfu/mL, and this strain was nontoxic to
cultured animals. The Y2 strain continuously removed ammonia and nitrite from aquaculture water. It inhibited the
growth of vibrios, increased the survival and growth rates of shrimps, and was able to survive in water for a long
period of time. Therefore, the Y2 strain has high potential as a probiotic for aquaculture and may be used as the
key bacterium to regulate water quality in bioflocs culture systems.
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