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Wik, MW, ¥ &, HAT, A&

(PR K2R %P, L5 Al 210095)

WME: IAREARALEARE, AAXNREEDNFEN B LEERIABKARE, F&
BH PRI BREHATRA R EFEIT. ERET, SHILBE I # 7 pH=4.5F110%4
JEFFIE R, AR ERE . KRR EME. KA o BlE 9l 29 8 R
WWER T, ERALRARASEMERER VA FEAE M. EESHKRREAERS
(63%~89%) B %Kik 7R (3T%~45%) M LA R W HATRAFEM R AVMNE, ERE
T, REME R AR B A = R (4.5%~7.9%), B35 8 F I IRE AR B ENI-351
RO FEIE 3, ZE P 30 ] 3R £ 30%~35%; &k JE A b B 3k E AE I 7 8 L ER LR H #E AT
ZaMEFN, RAMBAAHRER . A RARENFL, VHREETFHEAER

S Fr R R AR AT EIS R
XgEE:;, ABmE; 28, wEES
FESES:S917.1

EAESR, B AE K IR ) R kR, R
o ) AT B % T TR BRI A ol A ) N R 2
— o PUA R FE AR RS B T 2R A
ORI 2 1 5 B BB 25 AR TR R AR AE R

FLER T (Lactobacillus sp)&—E KW r=A#
R . i S A S B P R A 2 IR e, Hoh 2
MR T AERY, AREX ARSI EA)
W AEEN, B, fEESAE SIS
AREWIIY, IAF R 280 1k 8 7L R 1 B 5
W IR 2 B D, BARA B A sh i H 1 2L R
R TR s ag s, B8O W TE
A P B8 B B 45 v O S L 0 LR TR BB T 4 b
N PR AR EARNE T, B A SRSl
T A S Ve FL IR TR 1 H B,

il (Carassius auratus)2F [E 5 2L (1) KR K
FER Az —, ERERAKSRE N B EE
ML, BEE TR AR B A3 L SR A
(1 38 T DL K 3% BB 7K PR B 0 Ak, 0 o 3 )
W H g5, AR FE MBI 18 P9 43 25 2L IR B T
BT gs AR REE, B R R O A E Y 2R AR

Wi HHEA: 2017-10-30 &R HEA: 2018-04-02

MEARERE: A

Sy HL IR 5 1 S B P PR 0 R
QR RS DR

1.1 SEIE#R

SIS AR & 7K 5L R (Aeromonas hy-
drophila)NJ-35 ., BE/K S HLITRINI-34 . KLU H
MU (4. caviae)LK-18, JoFL5EEK i (Streptococcus
agalactiae)GD201008-001#k 24 i A% 52 86 58 (477,
Bl 7 1L 9K & (Vibrio parahaemolyticus)VP 118 -
T P R AT 50 T 04 2

Shext R VLR K IR B AR HE
R AL, AK10~12 em, AFRZ N5 g,

F 2K 41 B 3 [A 2 DN AR U &
PCR™ ¥y [ W50 & 0 8 5 A4 ) TR ORI ) A R
/N]; PCR MixiR W H Vazyme/s 7 3 2GR &R
cFDA-SEW A Sigma/A 7] 5 H A4y 7 b #F 11 5%
T

AR MRSKIFREE T ILRRE 157 B 15
I% I W B3 BR i (Leuconostoc sp.) ;5% ; GM178;

BRI : VLA AR RH E A5 E [CX(17)2027]; TLIR4E K =8 T (D2015-13)
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10 4] VoI, 4. I8 TR A 3 2 B i AR R 1597

TR 3 FFLERE (Lactococcus sp.)BIKE F7; THB
Wit B T AL S BRI 5 97 s LB R T
SRR IR B 3% NaClRLBXE 75 56 H T &l
V5 I SR 15 7

1.2 HFEAIBRENTEEE

FLBRB 9B R MS- 222K B 5 57
BRI AL FE , B BLET A 75% L B fE R R, 1
Tor B & WU E . YA BT AiE, FHPBS
% pPOR PR R 2 Gl Y R AE L OB E RS
W, VIR BE R R G BL0.1 mLIk A 5 1% CaCOs
() MRS 48 32 5, 28 °CHH i 15 3748 h, Pk
AR TR YR, PRI L R MRS [ A 85
FeHept— itk . B2k ik s B —H T,
HEAT 22 QYL (A

AR BRIRCE 2 TGP B bk
T FMRSH A 72 0L, 28 °CHEFR24 h, iFfTid %A
LSl . EALRE . EIRER I R S5

aTAaEMFER R A U0 A PR A
B LN 2 . il 16S rRNA FEIN ()30 514 27 F
1492 RiIFATPCRY M . RNARZRH15 uL, HLFEHE
RIZHAAR2 nL, B RNIFSI41 ul, PCR MixHy
7.5 uL, ddH,0N3.5 uL. W FRIF: 94 °CHIAS
5min; 94 °CAE% 30s, 55°CiEk 30s, 72 °CHE
1l min 15 s, 30PEFF; 72 °CAGEM 10 min,
Y FilE EpMD-19T# MR I, 26950 4 e A= Bk
FA BRI o I 25 5 A NCBUSUE % b ik
FTBLASTEL X

13 KR A ER BE S48

FLER FLER A AE GM 17815 3% 3k | BH BB Bk 14 7F
MRSH; FEFE 1128 °Cfr B G Rt %, FF FHAHR 1Y
J 97 L B R R B S ODgoo=1.0, F4 1% L 151 4
Tl FH 7 B R PR 5 37 35 o TR AT 5 AT mL/AE 9 R
P4 H]1.5 mL EPE Y, 28 °CREIEFR . A3/
4G, AR hECH 3 EPE I H ODggo, if 5%
B . SLUR Sy AL 3K .

M A K ER, 7E12, 24, 48F172h
5 FH pH 43 0 0 45 43 25 Ak 35 TR W i pHAE , LA DU
FES T B WM IR T . SEER A N HE E 3R
L4 EHmZ SR

2l Mufloz-Atienza%5 "1 77 B 3047 6 ST 1M %

it BR Ak ) A2 T i 3 A R B LR A

5000 r/min 5.0 10 min{iC & AR ML, PBSZE nf
WVE2IK . LAPBSZE Ml ol 25 I X R, R
W ODgo=0.2, A1 : 10AY HL B4 Fh ZpH M 3.0,
45. 55, T4APBSZ i, 28 °CHE 2 hfG,
it FHPBSZE M 66 B2 7 B S5 ¥R GM 174, 28 °C
B F%36 W iE AT W % THEUT TR AR TG 2, A
X} FE % % (%)=CFU,/CFU, 4x100, CFU_H7EA A
pHIYPBSZE th it # 2 hJ5 M AN £0; CFU, 0
FEpH=7.41PBSZZ ik ¥ & 2 h)5 M A T %k, 52
Bl T B 3K

LR ) R ks U /4 (Bl W U R e L K- |
B BRI B PR A S 4 2 R A T 20 °C
FHY, BRI BRI - 1009 He B3R = S5
10%8AH 1 AU PBSZZ nfifi . 28 °C#fr 2 ho FEih
FHPBSZZ i 6 BEFf BE S5 TR GML 1 7°F A, 28 °CH%
7236 hg 47T EVE T RO A ARG R . AT
FETE #(%)=CF U 40,/CFU; ,x100, CFU, g0, NTETT
F 10%80 IH 71 /) PBSZE #h I # B2 hJS 19 4 1A
B; CFU, A 1EpH=7.4PBSZE Pk ¥ &2 h)5
O oS QS g 1 VA =2 2

15 AEEMESERE

TR UL A 7K 77995 it TR ——— g 7K < B M TRTND-
35, MK HIENT-34 . KBV I A LK-18
TCFLBEBR # GD201008-001 . % I I VP 1184
FFEN T, AT RUZ AR B S

AR RN RE, DR A
W, RS B YR B ODgp=1.0. B3 pL [ iR B W 78
AE I A TR 5 97 2 (5 1.5% Bl e i, PR B A
3INERE, M —AF, FIREE 10 min, £
RV S B 55 FR LA 28 °CHRAR i FR 10 h, B
ERBBEILHEBE, 7E L E w2248 mL
B &4 1.0x10° CFU/mLIE /5 B 1 BB NI (75 0.8%
EE), FUEHE 10 min, FERUEEER S B ARE S
6 7R B A K A L 1 T B (KR I BR 7R 28 °C
TCFLBEBR T IR AE37 °C)F 15 3524 h, 0
SEAM BB EAR . SRS HA 3K
1.6 BEARFREHKME

K FHBSCA W b Bt e A B 0 25 (microbial ad-
hesion to hydrocarbons, MATH), i iz F& A& X Bk &
b6 1) 25 R R I e B A 3 T ) i K 1

SR FERFLRRE L 5 000 r/min #.0> 10 min
WA, PBSZZ ik k42 Ik, LAPBSZE Ml
s EXF B, AT R BE 2 ODgop=0.6. U3 mL
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1598 KopE o R 245

EREERMAI mLH I, WieiRAJ100s, =
IR E 40 min, FFAHS S, BOKAH, LIPBS
PR A AXTRR, A ODgggo B 34 H
52 R B KM (%)=(4g—4,)/49x100, Ay H
R RIR A0 5 #5 B 0 mingE 600 nmAb I 5 i 1
{E 5 AR R BB IR 2] )5 #8540 minfE 600 nm4h il
WA . SEE M EE A 3K

25 SRR Hi Santos 45U H AR HE R TRAL 48 TR
LA B K PE . CSH%>50% 4 1 EEii K, CSH%
T 20%HM50% K 1 EHL K, CSH%<20%H4E
BiK o

L7 BEEENKN

20 A 5 AR BE T ARSI S IR LA iR

fEERE BRI E KT
T3 1% ) A LR VAT 1 TR RV . HC1.8 mL i R vk
M IEAW T2 mL EPEH, FRFE20E, B
JZEEWEM ODgggo FEHETEMBE EH .

] BEEE R (%)=(4o—A,)/Ay* 100

EERERE TEPE B K A AINT-35
JCFLEE BRI GD201008-00 14 J 8 /8 B, 20 i AE
LB IR I M THBRE F2 S b A 4 o BRI AR 3% 1T
IR 43 1 5 v o B L TR D R4 R TR I T R
W, 43 BOPL R B R B 0.9 mL . 5 B T R TR
0.9 mLF2 mL EPF5f, IRTEIR 2160 s)5 % i ¥
B, 2hEH L EE RN ODgg. i iE B34 &
5o LBEEE R (%)=(4)-A4,)/4gx100, A,: HER
TR 415 B B2 hfE 600 nmAb 75 B9 61 . SL56:
T A3
1.8 RIMREBT S REBHHDHISEI6

SLI6 2 B Mufioz-Atienza %5 ') s .

G AT 7 AL R G 0 ) & ) B i 5 S0 iy
W, O IT R as AR BRER K ok s i Py 3
J& P A0 M AR R R O 1A R R, AR
PRER K h R RS BRI A IR S . 4 °C 11 304xg
B S minbhBR 2= 40 R4 URE Ao B TE RS
D AR B, IR AR B 0.5 mg/mL, 4335
20 °CIRAF#

0 H 47T Y 15 55 2 0Dgo=1.0, 4 °C
4 000 r/minf 0> 10 min, A= FRER 7K 1 238 f5 14 5% 20
BV H1.0%x10° CFU/mL, /il AcFDA-SEZ 4 ¥
JE25 umol/L, 37 °C/K{A30 min, FRic 4 a5 L
PIERKVAZ BIOC 6, AR K SR,
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PR R A R

FUBR B 69 RSP B T H100 pLZ6 W 36 H A
i AT 96FL B (8 R K LA I B T e i, 4 °CHl
Bt 75 B AL N 200 pL Ak P K W20k LA BR £ K
BT a9 EE W . EEFL AN A 100 pL cFDA-SEARIC I FL
R (1.0x10° CFU/mL), HHR#E3TEE, 28 °C
BEE 1 he HIAEFIE KGR RFMI 405, AL
JInA200 pL 1% SDS-0.1 mol/L NaOHI&E ¥ , 60 °C
M7 E 1 LA PE B REM  FLIR B o IS5 5 S B A
BHAEXT HE . [F1PEXT B AR AL N 100 pLAAR 10 Y 2L 2
B (1.0x10° CFU/mL); FH X B &L 100 pL
cFDA-SEHRIC I FLFR i (1.0x10° CFU/mL), fii ]
SECTEARCIN E 455K, WL A 485 nm,
KT R620 nmo BB (%)= (55 50 41 9O i
JEE — BRI ot R i B /(B %o B 2 DY i J3E — B vk
X B¢ 58 B )< 100, SL56 5 & 31K,

FUBR ) * Bm B 69 4R Sh A5 T 3 4 TEAL B
3 b VB BT E AR, L AN100 pL cFDA-
SEFRICAYNI-35(1.0x10° CFU/mL)A1100 pL A Fric
fIFLIR 4 (1.0x10° CFU/mL), Hkk@3MEE,
PEXT B LN 100 uL cFDA-SEARIC FINT-35(1.0x10°
CFU/mL), 28 °CW¢ & 1 h, FHAEFRERKUE LK ZE
W94 s, &1L A 200 pL 1% SDS-0.1 mol/L
NaOHE ¥, 60 °CHF T 1 hPAVEBL B MM A A0 . #x
Je B Sr BT IR, BHAEXT BB LN 100 pLARbRic
A FLIR B (1.0x10° CFU/mL) #1100 pL A A7 iC AYNI-
35(1.0x10° CFU/mL), % GHEERRIUI 2 45 5. B
A3 381 23R (% )= P 1 XoF R 5 Y 3t B — 5 56 21 9 Ol 5
JEE )V(E P X6 B9 St JBE — B PR X BRI 5 B )= 100,
S H A 3K,

L9 REMIFE

SRS FLIRE L 5 000 r/min #.0> 10 min
AE IR, PBSZE MR VE 21K . LAPBSZE vl Ny
XTI, AT E 5.5%10° CFU/mL. 7/
il —2, 3B, XTI, LKAl
i FE S s i 5 0.1 mL B VR, BH o A A T
570.1 mL PBSZE Ml . R K B L5 6l g fede J3 bk
A, FREEMERT do S8R FNKAFIG AN, LB
JIE 2% B A TChR L
1.10 ZeitZE9Hh

B 5% F Microsoft Excel 2015 FISPSS Statist-
ics v20.05K AT A3 BT AL B, P<0.0536 /8 2 57 3%
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10 4] VoI, 4. I8 TR A 3 2 B i AR R 1599

2 4

21 ABREHNTBSLEE

At B 680 Ji7 PR 3 G S AR AR 38 PR LR T
TERBAESA, FESEAER . AL,
R ER 10 I SC IR ¥ g BAYE o 16S rRNAZE R &5
RE/R, FR3SHRAFRE 708 T4 )8 . FLIK
WE . WHREE . WEMEIE(Carnobacterium)
WERE & (Enterococcus) (1),

x1 HPEEARENEEER
Tab.1 The molecular identification of Lactobacillus sp.

isolated from C. auratus gut

)& T A Hk
bacterial genus bacterial strains number
FLERE FURRFLER T 0
Lactococcus L. lactis
WAL R 3
L. raffinolactis
T FCFLER T
. 10
L. garvieae
WY e R ) Ty € 1 o Bk 4
Leuconostos L. citreum
AT 22BN AT 9
Carnobacterium C. maltaromaticum
[ R v I PR ER B
. 1
Enterococcus E. faecium

22 FEREAEKHHZE R ~ERRE

PePF otk FLIR FLER TR (16-6. 16-7. 16-18. 16-
19 16-21, 16-24) 2Bk AT 45 (4 I £ 2R 147 (16-3 |
16-4), R HHRcIE By F e A K th £k . LR AL
BRTEZEGM 17 JR 0 | B2 H BR T8/ MRS 1S 3
Sy AR i e a5 B R, FLI L BR TR 4% T ik

5-
- 166
g 44 == 167
e - 16-18
8° ;. ;= 16721
@ : - 163
.S 5] - 164
REg - 16-24
= 2 —- 16-19
< 11
0 L) T T 1
3 6 9 12 15
B A/h
time
(a)

4 WP IR AR A KB, 9 R A,
Hr16-18RE 15 21 14 $5c KA K % B b H A JL Rk 2L IR
FLERTAAR ;1 745 €20 ) B A X A G 3R A
1, Shif AXTECERW, nns#EAFEEH, H
Al T B 1 e R AR 3 IR (BT 1)

B0y B ARAE 5 95 24 hAE A7 3k B PR R i KA
(F11-b), FriE B ER BRI I 15 2 B pHAE 4.2 242 47, Tl
FLIR FLER TR 1 7= FR BE T AH XTS5, pHAE4A.TA S .

23 FEBREENmZM

By B MR EpH=4. 5 PBSZE th il H i B2 h
J& I REAF I (181 2-a), 1 16-24 1 AHXT A7 I 3244
fi%, H71.66%, HATEHIEAYAHXTAETE %5 T80%;
M 4% /3 B B 76 pH=3.00Y PBSZ% th ik h AL BE2 b,
AXF 00 R EME T 0.1%. 4570 B R TE & 10% i
RH YT RO PBSZE b i Hh i B 2 )5 B RE A7 16 (K1 2-D),
Horr16- 181 A AT FE TG o 47.60%, 16-2114 AHXF
G AN68.11%, HATRARA A FEE 5 T 77%,
24 FLEREANEIEM

M LR EE R BN, 2550 B bR Y RE A TR A
JEE b 00 ] SAR 4 8 B B AR K (B 3) . Hodr, ¥R
FLAEEKR B GD201008-001 FI &I A MLIK A VP 118, 4%
I3 B R A0 BE AR H JC 3 25 = (P>0.05) 5 X TIK
A AMELK-18, BR16-19M M EGE 1 B T
16-324M(P<0.05), H A/ Brkin o & 2% 5
(P>0.05); XF TREKSHEMEFANI-34, FR16-7094)
B AE 1 3 5 T 16-182Z AM(P<0.05), HAY /B bk
6] TG i 35 25 5 (P>0.05); % T WK A ENI-

8 -
- 166
- 167
74 —~ 16-18
g L = 1621
@T‘“ 6 - 163
B - 16-4
o - 1624
5 - 16-19
4 T T T T T T
0 12 24 36 48 60 72
B A/h
time
(b)

1 FLERESE KL% KR

(FLIR B AR 285 (b) FLER I A9 7™ BR AE 0 R )

Fig.1 Growth curve and acid production of Lactobacillus sp.

(a) growth curve of Lactobacillus sp. ; (b) acid production of Lactobacillus sp.
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1600 Ko ¥R 492 %
- a
100 - gm a 4 a +F a
a < a
- a | b e S s047h Lo || [
< g % 4 3 %
= S m e 2 ] b
4«+§ 7 q = 16-18 @ E
Wz o 16-19 «a i
% 3 7A 16-21 Eg 40
T2 1624 <=5 5 |
=g HH 16-3 &
= 16-4
il 0 T L} T T L} T Ll T
1 2 3 4 5 6 7 8
L7
strains
(b)

& 2
(@)FLIR B A M pHZ A T IIAZTE G OL, (b)) FLER W E M TR M AE i 1 s 1. 16-6, 2.16-7, 3.16-18, 4.16-19, 5.16-21, 6.16-24, 7.16-3,
8.16-4; ANFI/;ESHEIMELEL, FRAFRRZE R B E(P<0.05); TH

Fig. 2 Acid and bile tolerance of Lactobacillus sp.

FLBL B X B 0 6 BB St RO Y 314

(a) survival of lactic acid bacteria at different pH, (b) survival of lactic acid bacteria in C.carassius bile; 1. 16-6, 2.16-7, 3.16-18, 4.16-19, 5.16-

21, 6.16-24, 7.16-3, 8.16-4;significant differences at P<0.05 among different groups are indicated by different letters; the same below

EA 166 == 167

16-21 16-2

I B2 /mm
inhibition diameter

&3

4

= 16-18 oo 16-19

BB 163 B3 164

[T &

AARAAARAANARSARARARAAAAARARRAARA AR )

ARRAARERAAAARARAARARA AR AR AAANAAN.

GD20100 1

N

indicator strains

FLER B &R R E B I E R

Fig.3 Antimicrobial activity of Lactobacillus sp. against five fish pathogens

35, 16-7. 16-18. 16-3fMERE 11 B & & T 16-
21F116-4(P<0.05), Hp3kME TR FHEER
(P>0.05).

2.5 BEiRREHRKMNE

AT A 2 10T I A P ARG T 45 2R S S, 16-6(19%)
16-4(7%) )& TAEHL K5 16-3(40%)E TR B K
H A SHRFLIR 1 s T 55 8 K P (63%~89%) (K 4)
EEEEBE 1

BEAE ST S R TR, BB bR B BEAE RE
F1HR27%~45%(F 5-a), HH116-7, 16-18., 16-

2.6
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19, 16-21, 16245 EHEM HEEERE I B &= T
16-6. 16-3F116-4(P<0.05), -5 1A 2% 1 i /K M 1Y
ST ZE R — B, KBRS R K R B N -
35 ILBELE fE S H30%~50%, HidrEskk16-7.
16-19, 16-21., 16-24%FNJ-350 2L B 4L fiE ) B &
T HAR I B R (P<0.05); 11 4% 73 B9 bk X To 3L 8 K
P GD201008-001 1 2 EE AL E J1 430%~40%, TG
FIEF(P>0.05, [K5-b),

2.7 IRSNEAM S FARMHIDEI S IR

R 40 15 ok 140 T A 3 i g K P S B4R i
BEHCT A kR 16-7. 16-18. 16-19, 16-21. 16-24
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10 4] VoI, 4. I8 TR A 3 2 B i AR R 1601

100 1

D ]
S S
i L i 1
-

BRI/ %
hydrophobicity
S
S

—
L

B
strains

4 FLEREEARERKMYE
Fig.4 Cell surface hydrophobicity of

Lactobacillus sp.
50
£ 40- a 4 2
.8 4
X © b b
5 = 301 b
-2
¥ gﬂ 20 1
I 5
& 10
2
g 0 T T T T T L] T L)
1 2 3 4 5 6 7 8
7S
strains
()
EA 16-6 e 16-7 B3 16-18 mm 16-19

16-4

16-21 16-24 B3 16-3

FEBEER/%
co-aggregation percentage

GD201008-001

T o TR T A
pathogen strains

(b)

5 FERERIESEE
()FLRR A I BB (b) FLER A X BUW B (1 L EARE R
Fig. 5 Aggregation ability of Lactobacillus sp.

(a) autoaggregation percentage of Lactobacillus sp. ; (b) coaggregation

percentage of Lactobacillus sp. with two fish pathogens

HEAT VR A1 F8 B R BN A0 ST . 45 o B R IR
S B 8 ) HAT R R RE R (K 6-2), HoH116-7.
16-19. 16-24MFE Mg 8w, 518 7.8% .
7.3%. 7.4%, (B F 27 P>0.05); X 5K
VR TH B KPR S o B RRBE AR HE ) — B, &40

T 0 41 W8 K A BA M A N T -3 586 B 109 ik J1 R 30%~
35%(1&16-b), TG 22 7 (P>0.05),

2.8 BEMEN

R Al R S 268 B 5 266 BOE 400 0 S 46 g 45 2R,
BU16-7. 16-19. 16-24 =Fk & JE4T 2 MEK
o B MR NE B R S LM AR T d, RIS
B £ BORS PRSI IE R, B —2ETo . B8R
B, S0 2 O R AL RS B AE R, G
WHE . AR AR . WP IR T A B AR Y X
Bl

3 iR

ANk, BAVEZ B A ROK M E 1)
B WA R T E, R MR (Micrococcus
luteus)A1-643 B H W64 (Oncorhynchus mykiss)',
¥ ZE AT B (Bacillus subtilis)) 8 H EN5 (Cir-
rhina mrigala)"™, {HM /A 43 88 A 67 38 25 A4
R IE o A< 5206 DA fit R 6 i T PN 3 5 345 38 L
PR, % ISR [RFLERTE (L. garvieae)FI A B B
(Camobacterium sp. )] e & 2 FEOR ', AR5L
0 P ok L IBR FL R TR RN 2R A% £ W] o BR TR A T
fit AR ST

ER AT, RE R Z — R 7E
YA NAEIS . Mudoz-Atienza%5 VX Sk I
01 2 BT 7 A 8k L IRR T R AT i R AR AR I
45 % R AE pH=3.00 PBSZE M P b ¥ 1.5 hJ5
A R A TG 328 5 T 50%., A58 & BLE
TE R YA 1% 8k L IR BT 1 REAR S M T 52 pH=4.5D) |
MIRRIE , BR16-247 B RRAL, LAY TR B 9 AR X 77
5178 T80%, SIME N TC B Bkt a2, il
pHIEE # 7£6.2~7.0 U7 Rl , A 925843 25 1 5L
iR TR AR AN RE N 22 pH=3.0LL F IR, HL 2 LU
ifi 3% 8 A 38 I pHIA Y . 5348, 575 Mufloz-Atienza
SR J7 9 R FH 10% 1 5000 Ve B 4 SRy 0 326 25 A=
WRYPRIE, 4558 WoR A 0 B AR S BE T 52 10%
SRR YF Y 3REE, BR16-18. 16-215F, HAN/r Btk
FYAE XS AT RIS AETT% A b XSS IR, iy
Ao BB E N, B5EHRER
— BB A T Y B T 32 g — B,

RZO5 RV, 6 A W REE o = R R R
AR L AN R S 2 R ) R AR O T
Bz R AE Y, Sahoo 48R AT FLIE A
W ] 75 7 B 85 (Labeo rohita) F B F5 P60 (Catla
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1602 KorE ¥R

0 E

10 7 a
a
o a
- 8
N =
S 2 6+ a
g 8,
= .2 44
W@ 3
<
B 24
0 T
1 2 3 4 5
FLIR TE AR
lactic acid bacteria strains
(@)

W B wn
S S S
L L )
©
[
()

2 B4 /%

adhesion inhibition percent

—_
o
1

[«]

1 2 3 4 5
LR TR TR AR
lactic acid bacteria strains

(b)

Bl 6 FLERE RSN R K H X RE K = B B NJ-35H R4 Mt #1188
(@) 43 5 b ol 0 08 8001 5 A 0, (b) 43 B85 3004 g /K /4B B ND-35500 0 I 8 B VR I O B 75 1.16-7, 2. 16-18, 3. 16-19, 4. 16-21, 5.

16-24

Fig. 6 The in vitro adhesion of Lactobacillus sp. to C. auratus intestinal mucus and
their inhibition effect on A. hydrophila NJ-35 adhesion

(a) adhesion of the isolates to C. auratus intestinal mucus, (b) inhibition of the adhesion of A. hydrophila NJ-35 to C. auratus intestinal mucus
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Isolation and probiotic properties of lactic acid bacteria from
the gut of crucian carp (Carassius auratus)

YANG Yuanyuan, WANG Nannan, CAO Qing, LU Chengping, LIU Yongjie"
(College of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: As an important freshwater aquaculture species in China, Carassius auratus culture is currently suffer-
ing from serious losses due to infectious diseases. The use of antibiotics in preventing and controlling the bacterial
diseases has caused the evolution of resistant strains of aquatic pathogens. This is a serious constraint on aquacul-
ture development. Therefore, some alternative measures need to be developed to improve the quality and sustain-
ability of aquaculture production. Probiotics can be a substitute for antibiotics. Lactobacillus sp. from the host or
the culture environment have shown to have ability to better adapt to the culture environment and colonize in the
host gut, which help them exhibit their probiotic effects better. This study intends to screen probiotic candidates
from C. auratus according to their in vitro probiotic properties, which include acid and bile tolerance ability, anti-
microbial activity, cell surface hydrophobicity, aggregation ability, in vitro adhesive ability and pathogenicity in
crucian carp. Based on biochemical tests and 16S rRNA gene sequence analysis, thirty-eight strains of Lactobacil-
lus sp. were isolated from the gut of C. auratus, which belonged to Lactococcus, Leuconostos, Carnobacterium
and Enterococcus faecium, respectively, and eight of them were selected to evaluate the in vitro probiotic proper-
ties. The results showed that all eight strains of Lactobacillus sp. bacteria could tolerate acid (pH 4.6) and bile
(10% bile of C. auratus), and exhibit good antibacterial activities against four pathogens including Aeromonas hy-
drophila, A. caviae, Streptococcus agalactiae and Vibrio parahaemolyticus. Five of eight strains showed high cell
surface properties, i.e. hydrophobicity (63%-89%) and autoaggregation (37%-45%), and their adhesive rates to C.
auratus intestinal mucus were ranged from 4.5% to 7.9%. These five isolates differed in coaggregation ability, but
exhibited good adhesion inhibition rates for the binding of A. hydrophila to C. auratus intestinal mucus, with the
inhibition rates of 30% to 35%. Three L. lactis isolates 16-7, 16-19 and16-24 with a higher adhesive ability showed
no pathogenicity when administered by intraperitoneal injection to C. auratus. Based on our data, the three L. lac-
tis isolates could be considered as potential probiotic candidates for C. auratus farming. Further in vivo evaluation

needs to be performed in the future study.
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