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(1. PEIBERY EKFRHATHELSERE HE  266003;
2. INREBWKFHRERIRESEKRE  IWRBEFEEYMREE H5  266104)

HE ML 4 % 3t T (Litopenaeus vannamai) 7= 78 & £ # i 26 15 2| B A 2 4K & Bz 33 K (Quorum
quenching, QQ)7& MWy B E NG W, H X EHRIEAT 16S IDNA L8 | R AMIFMH XK B &AM
K JH AR K AT 1 (Agrobacterium tumefaciens) A136 A X-gal E#H AT B Rk, £ 2tk @
(BDZ5 A1 W1B)th & B B 3 15 5 o F T Bt 2 5 22 A B W BH (Co-HSL) B B 2 0y PR ARAE L, (24 K
WA R K . 2 16S 1DNA 77| 41, # 4k BDZS 71 WIB 45l # 5 & 0 3F AT
H /& (Bacillus)fn £} I 4% KX # & (Cobetia), %2 MIFM#H4 R B, Wk BDZ5 71 WIB # L fLi,
Hxt 2B E R EAGRM, a2 W E KRB S LAEXT IR LT 5, Bxt FL40 3 X o % %0%
BEELTREY W, FERXLAERMERE R, £2% pH & 7.0, #EH 20, 0.0005%4 MnCl,
U THF 48 h G, Wtk BDZS kBl A& KE; &L pH K 6.0, #E N 40, 0.05%H CaCl,
FHTHF48h, BHWIBREHFALEKE. 2HENKERFE TS F C-HSL B LS H A K
SUABAE, EEG pH A 7.5, %E A 30, 0.0005%48) MnCl, 44 F# 3 48 h, 2 #RiEHH A2
5 0F Co-HSL th I R K 2|5 KB, #FR KWV, Wik BDZS fr WIB [ 1E 4 & & W W T K=
T, HETQQAEV A I i ER LB E A

KA ANEXE; @WHREFR G BEREANEXRER; £oM; FHEMhML

hESES S968.22 CHEIERIRAE A XEHRES  2095-9869(2020)05-0010-10

B & L4945 X IR (Litopenaeus vannamai) 7= GE.  FREDIE L T M EH TR, BLAS T DAl
A W & e, A PRI IR IR BE £5 A TE (Acute K. TEFH*)%%%%E?’%JQEEI PRI Y E Tk,
Hepatopancreatic Necrosis Disease, AHPND) (Soto- (B 23 B0 5 it 2 e i = A ﬁﬁﬁgﬁﬂf‘&j\*

Rodriguez et al, 2015). & JtJ#% (Luminous Bacterial {45 1% (Elmahdi et al, 2016), I, REFHRZEH
Disease) (Lavilla-Pitogo et al, 1990) . ZL{AJ%(Red Body B8 A TR g o O 20 T e o @5“/335510
Disease) (Cao et al, 2014) 5 41 B 145 W &, 25 XTI BEMR Y (Quorum sensing, QS)J:S" i fF7E T-40
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PRI ) ) — b AR ok ) 3 TR T B, 20 B8 AT AGE Ao ) R85
HOBSIUREE G S 1, ORISR RS 1Y N-IE 2
155 22 % FR W ik (N-acylhomoscrine lactones, AHLs). [
1% 5 K (Autoinducing peptides, AIPs) il [ i T4 -2
(Autoinducter-2, AI-2)4¢ , Il i BRGS0 TR ER
75 Ak VA 5 72 FE IR ) 263K (Whiteley et al, 2017), XTiF
I E ok AR R UL A R TR 4 R 4E G (Vibrio
harveyi) . & U1 [CRTE (V. campbellii) . &l % ifi 9% &
(V. parahaemolyticus)“5(Austin et al, 2006; Haldar et al,
2011; Joshi et al, 2014), Ng 45(2009)f 55 &M, £Z5L
9o JEL AT 1Y) B 0 IR 308 o E R P AR 5 QS R4
HARVIR . MEs R QS Rat, RIVFEAEN
¥ K (Quorum quenching, QQ) (Grandclément et al,
2015) ] LATE AN 25 60 Ji 1 1 A 2 1 9 2 HL B0 P
(EA%, 2017). Tinh ZE(2007)55 M FLA T R 44 Py
e 3 3 Bk QQ B, FFAIIZ 3 BRIA REXT I 4E LI
WA R S o TR B AR, 2w HAC S
3fl. Vinoj 50105 &I, HA QQ TNHEM M A 2
FLFT 7 (Bacil lus lichenifor mis)fE 7 %50 /b rh ¥ 1M 3K
W 51 /Y BN EE I T EF (Fenneropenaeus indicus) %E 1=
R, XU AFRW], T QQ MR AR S W4
TP 7 T AP T A TR B BRI T

AHIFFT LA I8 4 FT- 1 (Agrobacterium tumefaciens)
A136 PRAIRAE TR , 755050 % O 0 A5 21 1Y B bk SE Ak
b, #E—3R A Tang (2013)FT M EAY A136 WA
X-gal 5, M LGNS X UF AR Py S %58 A 355 v i o 21 5L
A QQ IifemyiE ek, R T IR bR Y 2 21k,
Ff 38 2k B PR SR IT T A [R) K5 5 A% 1 R I M TR bR
A SR O Bt A v 22 2 R N IR (Co-HSL) B fif 35 11
SEM, RFET QQ A JE B A X R A TR 1 7 SR AL R
PRI REAFTT R}

1 MH5TE
L1 B 2 TR T kB O

A JFE L 490 2 %o MR A PN R 7 B BB v 4y 5 4
HEIG, DI RITH A136 BRMIRAGH, S MIFM
#F Tang 2520 13) T M EE 1Y A136 WK X-gal 34T QQ
HITE . A136 TREFRIE(ENR 10 g, BEREK S g,
NaCl 10 g. H,0 1000 ml, pH 7.0; K& & in AL &
950 pg/ml FEPH R ALK 4.5 pg/ml B PUER
Z)HE1L 24 h 5, P87 ODgoe=0.5, JF4% 1% &
TR A136 B5FREET ALY A 250 pg/ml
) 5-TR-4-58-3-15] e - B-D-f FUME H (X-gal) 4 [R] 15 7%
24 h, FFTEARAE LB MARKE R ELGE AR 10 g, R

¥ 5 g. NaCl 30 g. H,0 1000 ml, pH 7.2~7.4)H %
1k 24 h J5FBE R ODgoo nm=0.5, SRIF, 1% 2%t
P58 LB AR SE TR 3 15 9% 24 ho B 178 ul 3555
HHAFEZB®RS 2 W 5 mmol/L W55 4 F
Ce-HSL (Cayman Chemical 23], )M 20 ul DR%E
-1,4- " L% (PTPEs)ZE 0P (1 mol/L, pH 6.7)iE#,
TR EERER, T 30CEKMHTIHE . FHEX R
(Positive control, PO)ZHIFE IR R, DL 178 ul T
LB ¥ R 5 37 AR RN 1R & BE , BT B (Negative
control, NC)¢H H J&f5 5/ F Ce-HSL., #¥H 24 h 5,
B0 (9570%g, 10 min)H_EIEWR 10 pl, 5 190 pl K37
) A136 HBIRAINA 96 LA E 5% 12 he I
TR AR Z Y ODg30 nm A1 ODisgg nm> AR
0.653x 0D 400 1:; —OD\g30 1
beal = 670D, oD
630 nm 490 nm

THH B-gal WM, WMEME EHIRGEAPES
I3 F Ce-HSL ()& i, EDFRIN AR QQ 1 1k
55 IR, 3E RIS PR B R AHL R 5 1 A i 44
PR, BIL R W R R AR A AE AHL REfRRG . B
TR TE R TR AR AR LB WA SRR 24 h I, b
JKIBALFR 5 min, PR A136 WK X-gal A0 H:
Co-HSL FEffIE MR

1.2 H#k 16S rDNA ¥ &

5 75 P B AR Y JE R 16S rDNA 51, 3f-F NCBI
HEATSE R B0 [ R HE 3538, A MEGA 5.0 1
4B (Neighbor-joining method) R G A F W . H
PREIFRIY 16S tDNA JP 4 i A= T A ) TR L) e fy
A7 R mlHE ORI E

1.3 EMEREESN R T

1.3.1 Rk K UEAR A ik (E HERREE, 2016)F:
3 A PR AR R L, i BN P Al 5 R L 0 1 DL i e
HEFEAR M A R TAEA R . B ICHEIELL R BT il
BN REFRIE L7, W R 5 40 0 16 1 TR R R VAR B 2
ODgoo n=1.0 Ji7, B 10 wl INAESELR |, AR A
HHE 3K, 30CEKM TRFE 24 h, MEL LB G 1 77 3
R ML A

1.3.2 A K HPU o 25 W 25 04l IR 9 EL
e (K-BiR)(E A, 2017) 047 36 1 P ik 24 f ik 52 56
AR I B AT N A R A B ) o 3 R TR PR
P ALBRARE 723 P 5558224 W5, BU100 pl ODggo =10
) & BRI Y S I A T LBIER R 7856 b, IR 25 i 4t
RWEF BJ7, BREAtR ERE 3R E30CAMT,
Rige24 Wi, WRERIE TS H B B P O i b R
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2 R ERAES

EE HAE . 2 IR CLSIFRIE-2011 FYARHEH] W7 ik xT
FAUE R AU

L4 EMEERIERNZEEITRG

1.4.1  SIsPIT 5 H s S5 PLAA S KT R I L
RFLINFEXT IR SR 7, KK R (5.720.4) cm,
PR H4(1.9+0.9) g, IREIEHR , WrikiGik, B3 74
Je AT LK

M E R S R e A5 B B B Ak BDZS Fil WIB AE
SR RE, DLSEE = AR A R N Sy PC
. BAET LB kB 35 32 24 h, SRIGES
L(1531xg, 10 min), F 35, - JCH 4 B K #
BB EE N 1x10° F1 1x10* CFU/ml #Y B 2K o
1.42 % SR WLPR 3 55 00 5 vk AT AR Y
GAAVEPPAL, FEETEROL A JLNEXTEREEIV . VIETT 2
B, FEGHHIEN 50 pl/E., SCRILnh 74, XS
HEZ(NC 43 0 SR i e A R K s L-BDZS .
L-WIB il L-PC 21 W IR B (Low, L-) R, 43 5liE
S EE N 1x10* CFU/ml 1 BDZ5 . W 1B F1 &7 i 5K 5
WA ; H-BDZ5, H-W1B Fl H-PC 41 4 & ¢ £ (High,
H-) V4L, B4R i Sk R 1x10° CFU/mIl (14
N HARE 3 EE, BOEE 15 JLIF,
SCURFFLE 96 h, SLERIIN], AN, Rk, #ELk
A
1.43 HAREL B4R T SEE A, A T
£ 0 LNEXTER I FE T8 DL T BT R
TELI A EE 96 /NI RS LI A X ER A LS, HT
G R bR I A2 o T T A A 4 B Ak W 3 Ak il
(SOD). —% LA A MENOS) . I HfE(LZM)TE 1 Fid
S J1(U,) . Hr, SOD. NOS Hl LZM i /1% ]
e A A R A B B S e 5 U, I E S
TR Xu 8F(2013) 71, K 0 4 EC O B i PR 0 £ 2% o
(1 mol/L, pH=6.4)F B¢/}, ODs70 am=0.4 MY HE W ,
TERAT (DKARVE 21 T 3 ml I 4 FC R B
VAN 50 pl M3 , 1R21J5 S RIIE H: ODsyo o 1E Ay,
PR T 37°C 44 F/KH 30 min, 7 BPECH -0 & H:
ODs70 nm T8 Ay, BIEAI: U=[(A-A)/A] I U,

1.5 EMERAZEEGMRL

DL LB WARE: 323 S mli R 72 0L, SR E6
THERIEA R R BE R AR A K ), RA 11
I A136 AR X-gal WEERTEAN R & B A A% P AR B
{5 50T Ce-HSL e ST 52

Kigemtm) . PREFFHAM A —2, & 12, 24,
36, 48 1 60 h #t 5 4~ & EERf[E], 7£ 28°C . 180 r/min

MR, BRI LIRIT DI RE R A0 fak B SR )

i pH: W'HE 5.0, 6.0, 7.0, 7.5 f18.0 3 54>
Hhh pH, HAAF—2, 7€ 28°C . 180 r/min &1 T
Kigt 48 h, DIW 2 fcifi i 1f pHo

R R FREEPE AN NaCl, %% 0. 10, 20,
30 F1 40 3 5 ANEREE, AR A & WA A B R ] —
BN T, R R R BT

SIRE T SN ZIEZQ0IDI T, HBIEE
BRXF K'. Mg™ . Ca*. Fe’' il Mn™ H| F 1% 0l 1) £
S, 0.5%ME A K,HPO,3H,0, 2 0.05%I1) &
A MgSO47TH,O il CaCl, 3% 0.0005% A & il A
FeSO,7H,O Hl MnCly, PRApHA A B 55 1 b i i
B —3, MiEhoE KBESEE T
1.6 HIEHITSHH

S E G 4R F P B {65 ME2E (Mean+SD), 1B
FH SPSS 22.0 AT B G 5 0. ST Z T
I3 250 HE 7Y 1E 25 1 (Shapiro-wilk  test) A 7 22 55
(Levene's test), # 80 AEA T 22550, WIHE i i
17 g FeAb It —2L . SR A Tukey £ LK 50
XA G IE 2 434 M5 26 551 W BCHs AT B R Oy 22
(One-way ANOVA)MHT o X FAFFEIERS M K 1g
AR IS BT O 22 57 M BdE , R AESEUR 16 F
i 37 Kruskal-Wallis Il 328 #F 47 & 35 14 22 5% 40 Fr
P<0.05 £ & H B 2= 7 &

2 HERE5HW

2.1 BEORRR R R A M R B I

28 A136 WAk X-gal B0 & B, 2 BR4AHTE (BDZS
1 WIB)W BBXHE 5 70T Co-HSL HAT 1 25 1 [ A
FEFI(P<0.05)(Fl 1), HZKAFES, 2 # QQ itk
PRI T Co-HSL FEARIE 1

2.2 FEMEHERE 16S rDNA K EER

Ik BDZS Fl WIB [R5k F W LK 2. WE 2
AILLVA H, BDZS 9 %58 h ZF AT I )& (Bacillus), H
5 R BO2E 04T B (B.subtilis) B A B A AR L
(100%), WI1B #{ %5 N F} U147 [C 1A J& (Cobetia), H
SRk DR [C T4 (C. marina) 3 4 5 2 i T (98%) .

2.3 M REMITMEER

M 3 LA, Hkk BDZS FE#k WIB 7E Il
A TG B MRS, KM E R BDZS fil WIB
FEIZ TR 55 NS AR I 2R o 25 e S 30 45
WRGEE 1), Wk BDZS X3k 4% (Cephalexin) . k
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o1+ d d
0 N N —/ . N N s
NC PC WIB H-WIB BDZ5 H-BDZ5

£ %] Group

BL1 2 RIS PERRPR R IR IERL B-~F LB H T (B-gal i 1k
Fig.1 The normalized B-galactosidase (B-gal)
activity of two bacteria

H-: WKW IR ; PC: FHMEXTIRZE; NC: [t
XFRRL o AN [A) T RE s 4% 4 18] 25 57 0. 3% (P<0.05)
H-: The bacteria after boiling water bath; PC: Positive control;
NC: Negative control. Different letters indicate significant
differences between groups (P<0.05)

flumgFR(Cefamezin) . kH1H75E (Cefradine)% 13 Fhipr:
K FEUR; SRR PG bR (Oxacillin) 1 EEAHURK; bk W1B
XK VUMK (Carbenicillin) . Sk 761t i€ (Ceftazidime) |
KA HIHL (Ceftriaxone) 3 8 MHTA: 38 i BERURS: X%
K PUMR (Ampicillin) . DRPL PG AR (Piperacillin) . k4%
" (Cephalexin)d 8 FiifA: 5 i BE U

24 BPMERFRESHNMENHRRAILTE

WYL 96 h J5, L-BDZ5. H-BDZ5. L-WIB
A H-WI1B 21 FLANEXTUF BRBET SR LT NC 41,
H H-WIB 1 5/K((E 4), H5 NC AL LB & %57
(P>0.05),L-PC F1 H-PC #{ 2FUBET- R T NC 4,
H H-PC dfxEr, 5 NC 4z EA T 3 22 5 (P>
0.05). ItAh, H-PC 41 FLANEXT IR BABET R g 3
T H-W1B 4H(P<0.05).

100 S ZEFIFFH B. subtilis MG832888
BDZ5

——— HIEEZEHIFT A Bacillus methanolicus AB112727

PRI ZEAF AU Bacillus acidiceler DQ374637
BIRRE Cobetia crustatorum EU909460

0.02

68 || FERHUERIRE C. marina AJ306890

10 0L|;Cobetta litoralis AB646234
98'W1B

2 Witk BDZS fl W1B J£T Neighbor-Joining 751/ 16S rDNA 3 [K ¥ 51 52 4t & & B (Lo i R e a8 A5 )
Fig.2 Phylogenetic tree of strains BDZ5 and W1B based on concatenated sequences of 16S rDNA
genes using Neighbor-Joining method (The scale represents the genetic distance)

K3 Bkk BDZ5 il W1B ¥ I 5250
Fig.3 The hemolytic test of strains BDZ5 and W1B

2.5 BRI EI N E R EEE T

TS 1310 CFU/ml 119 BDZ5 B & W 1l LA i
BRIV SOD i 4 i 2 48 51 (P<0.05) (8] 5A), Hp#%
205 NC FAHL T % 2 %(P>0.05); {FHASRIRE
) BDZ5 Fil W1B [ 2 i % FLAH I 0T 8 I8 H ) NOS
T TG 3 52 R (P>0.05) (] 5B), {HIR%E ] H-PC 4
LY EXT IR L7 H NOS 5P . 3 155 F NC 41(P<0.05);;

AL FLAN TR IR LT P LZM 3 PE S NC ZHAR L
3257 (P>0.05) (K] 5C),{H H-WIB 419 LZM 15k
WEST H-PC 4(P<0.05); T4 ARIWER BDZS
FTWIB B R FLAN I X6 W i 375 A B4 B s P
HLE R (P>0.05)(E 5D), (HIES) 1x10° CFU/mI (1) &l
Vs 1L S BT T Ak VR 6T ML 40 o I L ¥ B R O
FFEAR(P<0.05).

2.6 BHFHMUAER

Rt B AR R IR, TRk BDZS Fil W1B B K
K555 Co-HSL RS R % Wik 5 (K 6A ([ 7A),
48 h ik B, ARERIE R R SRS E], Ffk BDZS I
WIB A K 5553 F Co-HSL FEfifF 2 TR
HAH pH A 7.0 B, 55 A F TRk BDZS 4K (& 6B);
#4h pH A 7.5 B, Hik BDZ5 W5 54T Cs-HSL
Rff ek i o IR pH i 6 BF, TEkE WIB A
(& 7B); #hh pH Jy 7.5 BF, Hikk WIB XM 54>
T Cs-HSL WIFEffF A= . Wk BDZS MR KBS B
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* 1 H#tk BDZ5 f1 WIB ZifE LI R
Tab.1 The antibiotic susceptibility test result of strains BDZ5 and W1B
BDZ5 ¥RAEA WI1B #A
Yk % AOTEAE pEm RS e R
Antibiotics Drug content D.ian.le.te?r of  Judgement Diameter of Judgement
Piece inhibition result inhibition result
zone (mm) zone (mm)

HEZE G4EH Penicillin (P) 10U 9.46 R 11.41 R
ZEEVEHK Oxacillin 1 12.83 I 0 R
FAEVEA Ampicillin (AM) 10 9.49 R 14.32 I
HRIEPEAR Carbenicillin 100 11.95 R 23.29 S
WRHLPE AR Piperacillin 100 12.17 R 14.21 I
%% F Cephalexin 30 32.09 S 18.63 I
S fmemk Cefamezin (CZ) 30 37.72 S 17.68 I
LAIPIE Cefradine (RAD) 30 34.60 S 17.78 I
S SE Cefuroxime 30 28.76 S 17.29 1
L AMBE Ceftazidime (CAZ) 30 26.69 S 27.64 S
S # Ceftriaxone 30 31.34 S 22.20 S
LFURER Cefoperazone (CFP) 75 27.99 S 17.26 I
F il E Midecamycinum 30 33.83 S 23.17 S
VP B Norfloxacin 10 25.34 S 23.74 S
AP E Ofloxacin (OFX) 5 28.78 S 26.97 S
YA Ciprofloxacin (CIP) 5 33.65 S 30.73 S
FiHEZE Vancomycin 30 20.34 S 0 R
ZHKiH % B Polymyxin B (PB) 300 IU 0 R 11.08 R

B J7 8% W] Compound Sulfamethoxazole  23.75/1.25 24.85 S 16.81 R
Ik Mt e R (3145 ) Furazolidone 100 10.89 R 14.95 I

W R: Wbzy; 1. TPEEEUE;

Resistance; I: Moderate sensitivity; S: Sensitive

Note: R:

o0
35F
30
25

20

ZBBET-% Cumulative mortality/%

S: UK

NC ——L-BDZS —%—H-BDZ5 —+— L-W1B —O— H-WIB —0— L-PC

—&— H-PC

& 4

4
A [d] Time/h

60

TR A T I 25 LI RSB T %

84

Fig.4 Cumulative mortality of shrimp in each group after infection of bacteria

PC: PHMEXTHRAL; NC: BIPEXSHRZL, 96 h B N[ - EE R R 45 41 0] 22 5 i 2 (P<0.05)
PC: Positive control; NC: Negative control. Different letters at 96 h indicate
significant difference between the groups (P<0.05)
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3001 4 ~ 40
R- I a2 9 a
’ﬂg 250+ b b ab p b b g g 15
25 200 g% ab b ab
%3 150 g ¥
73 ®Z ab
8% 00l 5% 25 ab
oy BZ. | b
< < s ﬂ
C P S PP LITILL
TS F S & S F &
FE v vV F ¥ M
2031 Group 23] Group
1.9 =~
18l€ b ap } 508y
:5101_7. ab éO.S a a a
iH2 1.6} ab #2204l a
a3 15 ab e
BN 14 b &%F03 ab b
g% 1.3} *E.T“ 02
512} s
E 1l 2 0.1 b
s L. S |_le
o0 O ¥ QR L L 2 C oo PR R L L
T eSS FE TS LSS FSE
F & v ¥ N FF Iy v
#H5 Group 2071 Group

&l 5

SR T A5 G M 35 A S AL I AR R (A, — AR ST RR(B), ¥ IR (C) ML 7 (D) 1

Fig.5 Activities of shrimp serum superoxide dismutase (A), nitric oxide synthase (B), lysozyme (C)
and antibacterial (D) in each group after infection of bacteria

PC: FHYEXSIRAL; NC: FITEXSIRZL . AN[A) T RERoR 4% 4 A) 25 57 .35 (P<0.05)

PC: Positive control; NC: Negative control. Different letters indicate significant difference between the groups (P <0.05)
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Fig.6  Effects of different culture time (A), pH (B), salinity (C) and metal ions (D) on the degradation rate
of C¢-HSL and the growth of strain BDZ5

NC: BFIPEXIRAL . AIFRKRE TR R WA 5570 7 Co-HSL FEfif R HAT 325 5(P<0.05),
AFVING FREFRR R AR R B 35 225+ (P<0.05), T
NC: Negative control. Different uppercase letters indicate that the C4-HSL degradation rate of the strains with different metal ions
were significantly different (P<0.05). Different lowercase letters indicate that the growth of the strains with different metal ions
were significantly different (P<0.05), the same as bellow
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Screening, Safety Evaluation and Fermentation Conditions Optimization of
Quorum Quenching Bacteria from Litopenaeus vannamai Culture System

YU Peng'?, YE Haibin?, SHAN Hongwei'”, MA Shen', WANG Teng'

(1. Ocean University of China, Key Laboratory of Mariculture, Ministry of Education, Qingdao 266003; 2. Shandong Key
Laboratory of Disease Control in Mariculture, Marine Biology I nstitute of Shandong Province, Qingdao 266104)

Abstract
serious. To explore the new methods of controlling bacterial diseases in shrimps through quorum
quenching (QQ), potential probiotics with QQ activity from the culture system of Litopenaeus vannamei
were screened and identified in the present study. The safety of QQ strains was evaluated and
fermentation conditions were optimized. The Agrobacterium tumefaciens A136 liquid X-gal method was
used to screen QQ strains. Two bacterial fermentation broths showed significant degradation of hexanoyl

With the development of shrimp culture industry, bacterial diseases are becoming very

homoserine lactone (Ce-HSL), while the degradation activities were both lost after boiling water bath
treatment. The strains were subjected to 16S rDNA gene sequencing analysis, and BDZ5 and W1B were
identified as Bacillus sp. and Cobetia sp., respectively. The safety evaluation results showed that strains
BDZ5 and W1B were not hemolyzed and were not sensitive to most antibiotics. After injection of the two
strains, the cumulative mortality of shrimp did not increase, and the serum immune and antioxidase
enzyme activities in shrimp did not change significantly, indicating that the two strains are safe for shrimp.
Single factor condition optimization results showed the optimal growth conditions of BDZS5 as follows:
initial pH 7.0, salinity 20, and 0.0005% MnCl, for 48 h culture time. Moreover, the optimal growth
conditions of W1B were as follows: initial pH 6.0, salinity 40, and 0.05% CacCl, for 48 h. Except for the
culture time, the optimal C¢-HSL degradation conditions of two strains were different from their growth
conditions. Under the culture condition of initial pH 7.5, salinity 30, and 0.0005% MnCl, for 48 h, the
degradation rate of the signal molecule C¢-HSL by the action of the two active bacteria reached the
maximum. The results of the study can provide excellent strains for controlling bacterial diseases in
shrimp based on QQ and provide reference materials for large-scale fermentation and subsequent
application of the strains.

Litopenaeus vannamai; Bacterial disease control; Quorum quenching bacteria; Safety;
Condition optimization
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