JKEERTSE Journal of Taiwan Fisheries Research, 19 (2): 63-76, 2011

SEUE s 28 i M LI e 11 i 28 B LR PR E 8

BERHES - SR - BOCE - R - Sl
TR SR B EK A BRI/ A N LA
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TEEH IR PIAER AT - RHEEEEAE - fRSEEERRIIVIRTEm bR - i)
HARHIEAEL )T » b D E S UG LR IIRE I C B R — TR S - A9 BV R a i friisE
LM (lactic acid bacteria, LAB) fEls 234 (probiotics) Z a]fTM4 - H A4 (Sebastiscus
marmoratus) ~ Zi:&# (Dentex tumifrons) ~ Zif; (Penaeus monodon) KRS (Aristeus virilis) ZEAYE
SEETEE A VYRR ALES T 0 $EE B Enterococcus sp., Lactobacillus sakei, L. farciminis, Leuconostoc
sp. o PURKEE AL (pH 3.0) ~ MfIEEEM: (0.4% bile salt) ~ fif##1%: (3% NaCl) ZgE)) > thEH
R B g Rz A ZEHS 8 Caco-2 Ml RET » A+ =R B IR B i B A - BRI
NG ~ HEeNE ~ B ESE AR i+ PR HREBEIIEREES
o (BMEfTgert) - ot - WEREAER ABTS HHENEEARHEET - A 7EiiE
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REREST | B  REE  I1E « BERKM « St

HI &

P 7K 2 A SE RS - MEER R e B R
B KEBYR SRR ~ ME -~ [ aanEe
Mmgee « Hor - 5LEEE (Vibrio spp.) HIERESH
R R R EFRE (Defoirdt and
Boon, 2007) - #REZHF B R FAO (Food and
Agriculture Organization) AY#EET 2t F/K EEH
KSR AJHESEKT USS 30 f& (Subasinghe, 2001) - 38
WG PIA RN EE R P 215 - [HEEY)
R e e S P R b A L ~ SEY) R R S b
(antibiotic resistant bacteria) Z£#%80E » WEA
%% RIS (Sambasivam et al,, 2003;
Cabello, 2006) - BXEE [ 2006 4FR[12% [ i 2
VE R B IR AR IR - KIEL AN ]+ = 2 JE fa i
LSRN ENEARTSPAN IS B

TR Y A R RS2 E RS R E
FEEE ~ PUREREE ~ N R R Y BRI
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P SRR RS S I A Y A Sl T O i
(R&£, 2007; Panigrahi and Azad, 2007) » K[t
B 4 A B S e IR E B Ta B i B o - A
fE /K FE 22 JH R 75 K H @ Bk ) (Pauly and
Christensen, 2002; Kesarcodi-Watson et al., 2008) -
Ringo and Gatesoupe (1998) f5HH: Carnobacterium
(C.) ~ Lactobacillus (L.) - Leuconostoc (Leu.)Ed
Streptococcus (S.) <5 FLEREE it R A JEIE < B
# o B (2009) #5H 43 B H b fi iR Ery L.
plantarum k; Pediococcus pentosaceus a] 51 &
R Vibrio (V.) penaeicida FYHS%H - {ERE (2008)
}5H Enterococcus (E.) faecalis o] {E B AZEHNEE
JE | o Nikoskelainen et al. (2003) #§H - L L.
rhamnosus $2 BT i 4 55 Gy JJHHEETE = - José et
al. (2007) #&/ Hi - fii#EH KRB EZ V.
alginolyticus + Bacillus (B.) subtilis ~ Roseobacter
(R.) gallaeciensis Jx Pseudomonas (P.) aestumarina
VPRI ER MRV - A5 R KPR 18R
G - Das et al. (2010) fi5H - DUEHEARIRRY
Streptococcus sp. 5 AR E M e FE - RIEE R R
AN L BOR - Bl > Aditya et al. (2008)
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HEREMIE R ERR A W F R L EN IR R L
%L > THIARIVE R s TEFRI T B © Verschuere et
al. (2000) $2H - RIFE/KERTERRE - tE ]
ZR AR H AR ERENY) - B A K B s
BIARBEM B - BRiKEBEERZSE
W KE R EIEY) - fEKEEYIREANITER
I B E I MRS BHIEE © (XL - ASHAF Tt PateE
FIBR B T T FLER B AR 20 B E A Rt
EWEFTRRE (B8 -~ MEREmT S ~ B B i
TR DURST R E - 16 2 H FUMk D e 321
i FIEEEA T - AWFSENY B A7 S 58 i sE FUs
BRI /KE R T AT T IR EEEY -

FORHEL 7 34

— b
(—) ERAERER

ks FH FRUBTUR: 2 B T RS
H R 0 5 I 15 . 4 i 2 (Sebastiscus
marmoratus) - ZRé# (Dentex tumifrons) ~ A i i
(Aristeus virilis) DU JEH TR EZR BE/KE
A B P R AR BT 5 R L i B (Penaeus

monodon) o

(Z) HBRerk

C2BBel #ifiatk BCRC 60182 (human colon
adenocarcinoma, clone of Caco-2) HUEEA R
L SE AR R TE AT A W& I IR A7 Bt ge s 5
$H1Y b 7M. (epithelioma papillosum cyprinid,
EPC) HIE . ZERE KK E B RGN
Bt -

(=) IIEREBEER

2 5 ROl R R T Y Bk 0 B S Aliivibrio
salmonicida BCRC 12844 -~ Listonella (Lis.)
anguillarum  BCRC12908 -~ Lis. anguillarum
AC-90-2722 ~ Lis. anguillarum AC-91-2722 ~ V.
alginolyticus  BCRC 12829 -~ V. alginolyticus
AL-90-E-9 ~ V. alginolyticus 90061 ~ V. harveyi
BCRCI12907 ~ V. AF-00-356 ~ V.
parahaemolyticus BCRC 12865 ~ V. parahaemolyticus

harveyi

AC-93-2866-HP ~ V. parahaemolyticus P-896-2 ~ V.
parahaemolyticus AC-91-564-a2 ~ V. vulnificus TG
617 & » BT TR et B E /K E R TK EE
FHERSRE ARt -

() EHERABNER

A FEZLHLPEML (ampicillin, 10 pg) ~ & fE
(chloramphenicol, 30 ng) ~ #Lf#= (erythromycin ,
15 pg) ~ B'EMFE (gentamicin, 10 pg) - FEHE
(kanamycin, 30 pg) ~ Frfif# (neomycin, 30 pg) ~ 7
{3 (novobiocin, 30 pg) ~ EEEZE (polymyxin
B, 300 U) ~ #f#3% (streptomycin, 10 pg) ~ PUBRSE
(tetracycline, 30 pg) FIREA#FE (vancomycin, 30
ne) Z-+—MEbi4:% [(BD/BBL(difco); (OXOID) ] »
HeEE < FLAE Ry 6 mm -

TR
(—) RIBZEPIHEE MR

I Kelly et al. (1996) (55 EFTARE - £%
L FIBBRALLL 75% WERGIEHRE R  FEIEEIRIE
R NECHH IS - FT 10 5 (viw) SEEA T R
IKEIESE > B 0.1 mL ¥JE R MRS (difco) 5
FRHIEAE - JY 37°C B5EE 24 h 1R BISGCERE
RIVABRE R o IEEEERTE > FILL MRS
SRR AL TR T B - SO IR SR A D LR
° BBk ERDIERE R BN -80C fRTF -

D) IEEEEZETE

221§ Benson (2002) Kz Johnson and Case (2004)
I RS R LR R R B AR 2
R G T (catalase) SOESFEARALIEERANE
SERHIE BRI R - HK > I THE DNA
iy Z£ Y (Anderson and McKay, 1983) Kz 16S
ribosomal RNA RKIFFFI1§EE (Weisburg et al.,
1991) - 16S rRNA Kt [K &= 51 DLs@E A 51 F
(16S_F:5’-AGAGTTTGATCATGGCTCAG-3> K
16S R:5’-GGTTACCTTGTTACGACGACTT-3")

#& PCR iUty (55 0 2007) - & Frs A H
BLAST f2z{Ed GenBank ZH} [ AL AES T LRSS -
EIE R i = YRR Rl B i K8 -
BRE V&R RLARBE ] Accelrys Gene v2.5 &
SEREE T TNT - RHEEE AR (phylogenetic tree)
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Table 1 The dependability of the bacterium concentration and absorance at 600nm

Isolated Equation Correlation coefficient
F1 Y =1.0799X+7.1499 R*=0.9828
F2 Y =1.3786X+6.9158 R*=0.9969
P1 Y =0.9099X+7.8892 R*=0.9301
P2 Y =0.3214X+7.7500 R*=0.9643

*Y: CFU/MI; X: absorbance at 600 nm

HYZEFEER F Neighbor-joining method » DIEEMSETE
Mg (BRSE, 2009) -

(=) REMIEE IR

L Tt

BHERE (2006) FARETELEEE MRS
Bk J2 37°C B5EE 24 h 2% 0 F%E ODgoonm /1
i20.8~1.0 > A7 0.1 mL BE¥&s3A0F1 0.9 mL & 6 N
HCI %k pH 1.0 ~ 2.0 B 3.0 2z 100 mM KCI [&
0.04% pepsin (sigma) ; pH 1.0 ~ 2.0 fz 3.0iE& * A
37°C KE#2 3 hik ¥ MRS 155 R 37C B
= 24 h & > FHHY ODgoonm ZEAH ©

2. WEEEN 2

BFERE (20060) JiiE KRS LEEER
MRS £5gRh - R 37C 553 24 h 1% %
ODgoonm 7152 0.8 ~ 1.0 » HY 0.1 mL & MRS B8R
[Zsh0 1 mL 2 25% pancreatin (sigma) B2 0.1 ~
0.4% bile salt (sigma)] > #& 24 h 5816 - #@ERE
MRS B8 E s fA37C & 2-4-6~24h1% >
HIE ODgoonm Z W IAE -

3. Tt

IRFFSET (2006) JTAEHSH 8 - FURGRTSS
FECHE (10000 x g, 10 min) » J{RYILIL: B £
7K (0.85% NaCl) 2 R¥EF > FH% Ry ODgoonm = 0.1
BRI - B 0.1 mL BEEALANIRE (0.85% -~ 1.5%
Ke 3%) FREER) MRS B8R R 37C 5548 24
48 h 1% » JHITE ODeoonm L RILAH

4. b Rz HRR B S
29k (2008) MY f37kL » Caco-2 HHH#Ek LA

DMEM (Dulbecco’s Modified Eagle’s Medium)t%
EE(E 10% fetal bovine serum)fd 37°C ~ 5% CO,
IRENEER 7 R PR AETT Caco-2 I
Wyaa o BTiER R AL FIEE ODgoonm £ 0.6~
0.7 » BY 1.5 mL BWEHIEC 10 min » 3 IR REEE R
VIR (PBS, pH 7.4) TETERRE — K& - DL 1 mL
PBS FREWRRIFIIMA 1 mL 2 MRS 558 »
A 2 mL iz DMEM g% - Ki5E#% . Caco-2
HHREIAREL PBS ARENVRIFVE » TIA 2 mL SER A
DMEM ZIR &K > 2 37C ~ 5% CO, JRE MEG#E
2 h» FLA PBS REEVEIH UG TN A FH R [ E A -
DABERE A R T4t » e BRp B B Nl

g2
o
AN

5. IR A i R DRI o

BEIEHRE (2006) Jiik » EARETIRE
EilEBEEELEEE 4 MRS K Marine broth
(MB; difco) Hri Bk BRI ACHEEC (10000 x g,
10 min)> {38 2 [B1%EF > 8%k OD600nm = 0.1
IRV - BB E MB B3 AL 0.6 mL > AR
35 0.7 mL > FEAASINER & I B AR
0.1 mL > 25°C 523224 ~48~72h %% » DISFYeerEE
FHHIE 600 nm BOEAH -

PUEaTEME (FIH=R%) = [1— (FLEEE + 5 E K
SHAH) / INEEIREAE] X 100

HIE R B ER AU 2 B OD Bz 3R
FfE=, (Table 1) -

6. FLREBHUE R AR

£ F Kirby-Bauer method #X$EMEEE (disk
diffusion susceptibility testing) (Bauer et al.,
1966) » HY 100 pL B3I EJ SR MRSA | - &
B 10 min 1% - FERFRFER AN EAL 6 mm H14E



Table 2 Characteristics of the isolated LAB strains

Morphological

Strain  Gram stain' character Spore? Oxygen Motility? Oxidase' Catalase'
F1 + spherical - facultative - - -
F2 + spherical - facultative - - -
P1 + spherical - facultative - - -
P2 + spherical - facultative - - -

'+ positive reaction; —: negative reaction
2 Jack

RAREE - MY 37°C K5E& 24 ho DI RGHIE
AN - 2IREREE =R G
(Clinical and Laboratory Standards Institute, CLSI)
FIEEHE(M100-S15, 2005) HETTHIE » HARHER}Z
S IESZ M By B3 (resistant, R) ~ H LU
(intermediate susceptible; 1) JzfBU&% (susceptible; S)
FEh R FORLEEYI A SR R B A %
I TR EEYIAE LR & T A RE A RN L PRAT
AR 0 S HIFORERMRHH G B L BEY)I D TEE: -

(OB LEED D

FLBER DL MRS 553% 24 h AASHE L BEEL -
HRGETTIA LT -

1. {5kR ABTS HHHELRET ]

Ao R Awika et al. (2003) HYERERTIA ©
0.1 mL 2 80 mM ABTS ~ 0.1 mL 2 30 mM
potassium persulfate 5z 0.8 mL FEEEF/KIES @ FEih
FREBRICE S E 16 h 3% ABTS' A » il
SE 730 nm EHEME - DUAEBERRE/K AR RS 730 nm
WOEAE TR 0.8 ~ 1.0 » HUFRERIK 250 L FIZLERR
THIR S WL IEA » IR 1 h #HIE 730 nm RE
TEAEML - ot E B Fo R IS bRE Syl -

2. AT T E

211 Ukeda et al. (2002) /1% » L SOD #IE
E4H (SOD determination Kit 19160, Fluka) #EfT
SOD JEHEHIE - KAL) R H AR
JEK i S e B A 0 R EARAIA] WST
(water-soluble tetrazolium salt) Ef& Bt ERE
i WST-1 formazan & ¥ » 7F 450 nm FIEEX
JE - HUFLBEER LB 20 pL - JefRANA 20 uL K
F7K~200 pL 2 WST ¥ ~ 20 L PRI ke 20 pL

BRI S » /Y 37°C #FE 20 min 1% - DIRESRE
P ATHEHIE 450 nm ROB(H -

SOD {5k (HIH=R%) = [CRIIAR A $5H]
H — A0 o 22 F D — (bt — IR dh o2 22
Hi#D 1 / ORI St Z 220 — Rk i 22 F /)
X100 o

3. EG TR T

FRH Dinis et al. (1994) (9532 BX0.1 mL #,
FEE _EIEIR 0 IA3.7 mL ZE#ET-/kEE0.1 mL 22
mM FeCl, {3%% > [<JfE 3 min %% I A200 uL 2 5
mM ferrozine JE& <10 min > JH|5ES62 nm WYL
1B - BOUERAL - SRR s 2 &R
TR

BomsEirael) (%)= [(EHHEBOEHE -
Bt BOUAR) / 22 FAHIBOEE ] X 100 -

4. 1EEHEERERET (superoxide anion  O,) HESJ

2:7%% Kirby and Schmidt (1997) & FFiEVEES
SHEET - 96 LRI well LA 50 uL 2 FLBEE g
W FEIIAA 50 uL 22 80 uM PMS~624 uM NADH
2 200 uM NBT ERMRIES » BE% 20 sec i =R
BHEL 15 min £ DIBESR 9% 53 BT EGIHIE 560 nm
SeAE > BRI 10 min o BOBEAE > F55E
Bt bl A PR < SO TR

T S

— ~ LR Al B

HAHN ~ Rk Bl e IR E R A
Ve R Fi BB ARAYET B2 > DL MRS B58L4)25 i
BEAFRE R - HASRIGT PR T EE L R -
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b Friterococcus faecalis{AB036835)
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F2
0.0307 [Lactobacwl\us sakei(AM113784)
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|P1
0.0520 Lactobacillus farciminis(M53817)

(P2

Fig. 1 Phylogenetic tree of four —

0.0733

I euconostoc lactis{AB0Z3968)
0.0002
Escherichia col(AY776275)

isolated LAB strains based with other

relevant species. This tree was 0.0742

inferred from 16S rRNA partial gene
sequence  with  neighbor-joining ||
method. 001

1.8 -

absorbance at 600 nm

Fig. 2 Growth curves of the four 0
isolated LAB strains.

— ARG TR 2 S o T B A B AR 1
T S B G G A iy T B 1S B Y MR FLIRR B
Pk o MRk F1~ F2~ P1~ P2 » HERSEREERE
41 Table 2 f7R - SME 2B R KGR - BB K 1E -
A BT A AL TaE R GEE M - AT o 4
FELRRSABE MR -

HRE 168 rDNA ER 53 FF31153 4T Se AP E il
PSRy S R o B o> DY bR OB R OR R
Enterococcus (E.) sp. strain (F1) ~ L. sakei (F2) ~ L.
farciminis (P1) Jz Leuconostoc sp. strain (P2) » 48t
REL I i T B AATELE 99% LLE - st
{5 ] Neighbor-joining S EITREREIAT » A& HIHY
IR (Fig. 1) JREURABIUZ [FITR PRS-

—{3—F1

Lactococcus garvieae{AYB39239)

3 6 9 21 24 27 30

incubation time (h)

o~ LR TR LR TE
(—) EREBIR

PUtRFLERERAE MRS 8538K% 37°C K5# 30 h
A REME (Fig. 2) - S[R3 h RENE A SR
AR 6 h RFAGHEREHIIE - 99 h (P1)
HEASEEEHA - 155 21 h R IL O TR (R
e A R RER AT LIgEE - DUbRILER N
A4 BRI S P1>F2>F1>P2 o

(D) B~ [EEREEMZIE

B RR BB BN 32 IR Ry i ELBHAE MR 2S
AR EZRR - fERE S AR B LB AR
o HIEAPYRRFLEREE pH (pH 1.0 ~ 3.0) ~ FEEERR
& (0.1 ~ 0.4%) FIEEEE (0.0 ~ 3.0%) MI3ZHE
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Fig. 3 The pH, bile salt, and NaCl tolerances of the four isolated LAB strains.

(Fig. 3) - fEiMfierEadbs (Fig. 3A) > * pH 1.0 IlY
BIMRSIIEEFS - 2 pH FH2E 3.0 AR RAT -
SUR F1 ~ F2 ~ P1 ~ P2 SEVURERIPRES pH 3.0 5L
ERERET S - FEMTIEEEEEER (Fig. 3B)
AR RIIIET S 0.1 ~ 0.4%JEHE K B MRS
BEERh o SrRIESEE 20 45 6 F 24 ho BIERHA
PR BORE - A REUR - BRI FR
B PR - R EIRE 6 R 24 h BiE - KCHE
FER BIMRZ ODgoonm FIAT 1 U B E 107
CFU/mL » BEREFAFIIEERE (0.1 ~ 0.4%)
YR SZHEST - JOLL P1 BRI S PEEREE » ARZK

BN IR EETRER - SRR E R EE
IR BRI - R E S I S o B
FEIFIRIN 0.85% 1.5% I 3.0% ZALHM - 48 24 ~
48 h K535 > BEEEEEREELE 0 F1~ F2~ P1 ~ P2 &5

PRIVERBERT Ry T BURFL > F2~ P1~ P2 R
PRE BTt (Fig. 3C) o M b3l #5588

T o FUSIE A PYB B TR pH > 2.0
ORBIEERSE » F1 WIEEPEREEE F2 - P1 P2 3 -
FRAITE 0.4 % WSHEBREIZEE > P1 - F1 AEERT:
HELL F2 P2 5 5 e FI S B MR 2 s -
P LI A B 9 Ak B -
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Fig. 4 The adhesion results of LAB to Caco-2 cell monolayer examined by light microscopy (magnification 1000 x).

o

A: Without LAB adhesion to Caco-2 cell momolayer as control; B: Adhesion of F1 to Caco-2 cell monolayer; C:
Adhesion of F2 to Caco-2 cell monolayer; D: Adhesion of P1 to Caco-2 cell monolayer; E: Adhesion of P2 to Caco-2

cell monolayer.

Fig. 5 The adhesion results of LAB
to Epithelioma papillosum cyprinid
(EPC) cell monolayer examined by
light microscopy (magnification
1000 x). A: Without LAB adhesion
to EPC cell momolayer as control; B:
Adhesion of P1 to EPC cell
monolayer.

(=) LRZHBRRIRMIRETD

M AMH Caco-2 il b 8 £ b B A R AR
(EPC) HETHVUMRILIG B 2 b 308 - 41 Fig. 4 Al
T DI IIZURR S Ry I - o Bl g tanll:
DA SRS LU USSR » F1 - F2 ~ P1~ P2 Y
BRRETA Caco-2 #HHfU#E—ERIKIMTEEST - FIR
UNINFLBR TR < fife b ROk EET R (Fig. 5) > #
71 P1 BRI FTRE I - {H F1 SERRHIREHER AL
FLIE B IR B EA B 0 S TR 1E B B B AT
FIERIE S » [KIFL > F1 ~ F2 ~ P1 ~ P2 SEPUEMRE
WRBf Caco-2 HHNEREST - FFE A AE BEFFIE -

() MiIEERERE-ED

AGER VAR INE (V. alginolyticus) ~ &l
7 I 590 & (V. parahaemolyticus) ~ fi& 31 & (V.
anguillarum) 25 =#RINE B w - A=
24 h 2 EfE FIFRGEITH TR RS (Fig. 6) - RESREH
7N F1~ F2 ~ P1 ~ P2 SEPY B AR BT = KRS B s
JEE 4 1%3% 24 h (Fig. 6A) ~ £%3% 48 h (Fig. 6B) £
# 72 h (BB ARSI ER) HEAREFRIHITHGE

77 - B[EREREAMENE ~ weelE - 80w
=R AR IR R s R IR > FL
BEMREAEIA TN ~ il E - IS =K
TRIEE TSR 7y 35.3 ~ 33.8%16.6 ~ 22.2%-
2.8 ~ 7.3% ° F2 BEMRHIGISRIKT by 42.0 ~ 45.0% »

27.5 ~ 34.0% ~ 16.6 ~ 23.5%  P1 FHIEIRIKT By
62.6 ~63.8% ~ 56.6 ~ 59.5 % ~ 48.3 ~ 50.9 % - P2 1]
HIISRIRE R 67.5~ 72.7 % ~ 60.5 ~ 63.9 % ~ 52.1 ~
62.6 % - Hrf» XL P2 J Pl R EEIAMMINE -

AEelE -~ @I E =R LR R B R RE

el -
() HRERZEHI

HR - $RES VPR FLER R TR Ay 11 FEPTAR
ZIKPteE)T > fR¥E CLSI #ZE#E (M100-S15, 2005)
FIEHYTEE (R) ~ HERUR (D KEBUR (S) FHL
SRV o RERAEEER Table 3 - EXEEFTHE AT
4324 ampicillin (AM) ~ chloramphenicol (C) ~
erythromycin (E)~ gentamicin (GM)-kanamycin (K)~
neomycin (N)~novobiocin (NY)~polymyxin B (PB)~

streptomycin (S) ~ tetracycline (TE) I vancomycin
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mSA SB mSC mSD
m SE SF ®mSG mSH
80 1 msI =) m SK SL

Atimicrobial activity (%)

F1

100 -
90 -

m SA SB m SC mSD
m SE SF uSG = SH

80 1 mg) '] m SK SL
70 -

50 A
40 -
30 A
20 A
10 -

Amtimicrobial activity (%)

F1 F2

LAB strains

P1 P2

LAB strains

Fig. 6 Antimicrobial activity of the isolated LAB strains against vibrio pathogens. SA: V. alginolyticus 90061; SB: Lis.
anguillarum AC-91-2722; SC: V. alginolyticus AL-90-E-9; SD: Lis. anguillarum BCRC12908; SE: V. parahaemolyticus
P-896-2; SF: V. alginolyticus BCRC12829; SG: V. parahaemolyticus BCRC12863; SH: V. salmonicida BCRC12844;
Sl: V. parahaemolyticus BCRC12865; S): V. vulnificus TG617; SK: V. parahaemolyticus AC-91-564-a2; SL: V.
parahaemolyticus AC-93-2866-HP; SM: Lis. anguillarum AC-90-2722.

(VA) - R F1 ~ F2 ~ P1 ~ P2 RIHAFIRL LR BE
R - PUBSRRETFY GM ~ K~ N~ NY ~ PB ~ S 43
HIMTEENE ¢ Bt TE ABIRBUREUE - L4t - #
AM (£ P2 FHRUE ¢ 1 C B P1 EZEMESS -
HER 3R ST BUZ- B E FRP1ENEEMESN
F1 fhEERIRE - P2 J¢ F2 BRRIAMUE - P1 B2 F1 ¥
VA EKHUEUZ - 10 P2 F1 F2 HIRINEENE - $7S <
HIiE F1 ~ F2 #7Y 8 FPUA SR MISEN: - P1 7Y 9
FEPUAESRAMSSENE - T P2 $% 7 M4 R 3E
T HERER RS EINER - DR A
[FIPUE RS2 IR - TR E Ry 2t A Rk B
HHIH -

= - LR

LU MRS $5% 24 h WEEOSR_EHR - HIE

HPUSA(LM: (Table 4) » FEREUR » F1 - F2 - P1 »
P2EEVY B HRAYEE E R IS PRAE TRE - 15FRIE
93.3 ~ 94.5% - ZEGTHEREET-RESIRNY 64.0 ~
94.5% o JEIRABTSH FHELAES I/ 38.0 ~ 84.0% o
FBEBALTREENTY 51.2 ~ 59.4% « $55 DL ks
R BAVIRAEE LA EEETTE LR

— ~ FRE e A LR R SR B B

wEREZCERR T HERG CHEYE
R EFIR BN SR ARE - 8 DI E LI E
Vi RN TEERBE R, (FAO/WHO,
2002) - fEAFHEARE EEY) o BRI E R EAE
AME B - ERERENEEEXRE
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Table 3 Antimicrobial disk susceptibility tests of the isolated LAB strains

Standards' Strains
Antibiotics pgs’iy Zone diameter (mm) F1 F2 P1 P2
R? I S Inhibition zone (mm)/ susceptibility result

Ampicillin 10 pug =13 14-16 =17 0 R 0 R 10 R 25 S
Chloramphenicol 30 pg =12 13177 =18 20 S 25 S 12 R 20 S
Erythromycin 15 pg =13 1417 =18 14 | 21 S 13 R 30 S
Gentamicin 10 pg =12 13-14 =15 0 R 0 R 0 R 10 R
Kanamycin 30 ug =12 13-17 =18 0 R 0 R 0 R 0 R
Neomycin 30 ug =12 13-16 =17 0 R 0 R 0 R 12 R
Novobiocin 30 ug =17 18-21 =22 13 R 15 R 11 R 10 R
Polymyxin B 300U =8 9-11 =12 0 R 0 R 0 R 0 R
Streptomycin 10 pg =11 12-14 =15 0 R 0 R 0 R 0 R
Tetracycline 30 pg =14 15-18 =19 34 S 22 S 30 S 24 S
Vancomycin 30 ug =9 10-11 =12 20 S 0 R 20 S 0 R

'CLSI, approved standard M100-S15 (2005).

“Resistant (R), Intermediate Susceptible (1), Susceptible (S).

Table 4 Antioxidant activities of the isolated LAB strains

F2 P1 P2

Scavenging ABTS radical (%) 55.3 + 0.6 52.0+ 0.0 84.0 0.0 38.0+ 0.0
SOD (%) 56.2 +1.6 51.7+1.3 51.2+09 59.4+1.6
Scavenging Superoxide anion radical (%) 93.4+0.2 93.3 0.1 94.5+0.2 93.4+0.2
Chelating Ferrous ion (%) 87.8+1.4 64.0+ 1.8 94.5 + 0.1 88.7 £ 0.2

'Data are mean + SD (n = 3).
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Rt EH > FBEN S Hpe 28 - F24 C. -
S. ~E. ~Leu. ~ LB - A WA AIBRSERIANF]
H > EEEWEREE ST EEVIRYE LI S
SRR B+ (ETEPT GRS - WSS KEEY)
IHLER R EARTE BRI PR IIROR. (i,
2010; HifH, 2010) - HATERR /K EZRER LR
AR ERBEAEENY » R 2 AR BRSO B AR I
BATREEY) - BARRY R Ry 0 B R AR AR M
(Verschuere et al., 2000) - Strem and Olafsen (1990)
g R AaEERARKE L 5 R
10% ° iy C. ~ L. ~Leu. Bl S. ERIBEEMFRA
G E B E#E (Ringo and Gatesoupe, 1998) -
Hoshino (2007) f&H! - fif sz Sl ML AR 3%

HBEE » ffEZ B Lactococcus lactis » fEAZ 1
L. raffinolactis - 7EAH5E » fEARE ~ s ~ N
Wi i ke R S5 08 P o BiE 1S 20 Y Pk ZLER
» § F J& Y Enterococcus - Leuconostoc -
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= AR RS

AR Rt A TR B 1 - BN
IER I ERE - BEELVIEYIE - MR Kt g
HERETST » DARCRTURS bRzl S: (Nikoskelainen
etal., 2001; Ouwehand et al., 2002) - JEFIR/KEE
T AT KZ LUK RS A &R
REOERR - KT LRSI IHLERE pH ~ &
IR BRI LT ] - A REEE ~ SR
B NGB RN 25 /E ] (Verschuere et al., 2000;
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&N -

R IGERER - A EE R AR RE
DUEEGR R B I E B R e S+ ERIER FRH R 1
W8 Ry 2 18 Ty 1k A BT 208 9 A4 B0 P A9 R B Bt
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B F e i ok B G B R e i 2 BRIk
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Y TE B C ¥RUR - AWF5E LAPUR S s AG E 2 IR
Y ZLRE TR AT — TR TR SRR SE UG TR &5
SREEUR F1-F2~P1~P2 RELH N FIRR R SERE: -
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Characterization and Isolation of Probiotic Lactic Acid Bacteria
from Fish and Prawn Intestine

Huei-Ling Lan*, Chien-Wei Wu, Wen-Chun Chen, Meng-Chen Hsieh and
Chwen-Herng Wu

Seafood Technology Division, Fisheries Research Institute

ABSTRACT

The tendency of use of antibiotics is declining worldwide. From the perspect of disease prevention, the
method is to use probiotics as a feed additive to induce the defense ability of fish and shrimp against the
infection and disease. This study aims to evaluate the probiotic properties of four lactic acid bacteria (LAB)
which were isolated from the intestinal gut of Sebastiscus marmoratus, Dentex tumifrons, Penaeus monodon,
and Aristeus virilis. Those LAB were identified as Enterococcus sp. (F1), Lactobacillus sakei (F2), Lactobacillus
farciminis (P1) and Leuconostoc sp. (P2). They all showed tolerance under the conditions of pH 3.0, 0.4% bile
salt, and 3% NaCl, and could adhere to epithelioma papillosum cyprinid and Caco-2 cells. All strains
demonstrated inhibitory effects against Vibrio pathogens (V. alginolyticus; V. parahaemolyticus; V.
anguillarum), and were susceptible to chloramphenicol and tetracycline. Furthermore, the antioxidant activity of
LAB showed effects on scavenging ability of ABTS radical, superoxide anion and chelating ability on ferrous

ions.
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