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FLEEH RIS H R NS ARG EEVER - ARIFELLIZLERE R RN B A
BEFa (Epinephelus coioides) BAFL » FEETHIAABIARE ~ IBBENEH R KB R E 5 - B
FIREEREAIRE (0% ~ 0.5% ~ 1.0% ~ 2.0%) » EESHS SR B UG8 N FLEE TR B TR IR B g
s - Tl R S M SR AR B 5 - SR EERAS R - FLREERRE f10° CFU/mI L) I
EHHIASEINE (Vibrio alginolyticus) WIREST « BRRESREREUR - DIGRIN 2.0% fHk 1.0% #HAY
FAERESA] 1881 £0.86cm J 18.52+£0.70 cm i 0% #H 17.68 +£0.73 e/ HEEE 72 0L ; 4 E 4>
Ak 69.17+7.12 g F 64.00+8.73 g Bl 0% #fH 53.04 £9.02 g FEAZZ=H » IIN2.0% FHF1.0%
FHER IR - B IHRIRY KB 2L, - VURRIR RS RA R AR 2 - TR TR FEEPRhARIn 1.0%
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PR R BRI T BRI R A A DU AR
B R B RRERH R P UE B R Ry
/RN - ST HARH TEHIHR I B - FIR Ry
B (Keysami et al., 2007) - #Xif H &2 EERE S
RS VG E M PESRPIEEY 2 E - 5
R R EADTEENE - AR oS 7R E R
BEAHAGE - EISEREE /KBS FIR BRI BRI R
(Skjermo and Vadstein, 1999; Jana and Jana, 2003) -
PR AR RS RS B RUR
HITEHE e R B R Rm st R TSR 1 B
SR EIRR IS - [RItL » BRI B B T fU R
TREREL TR - T B RR DU A EE a1
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HARE 1. BEERENINE/KE (Verschuere et
al., 2000; Irianto and Austin, 2002; Farzanfar, 2006 ) ;
2. B I TR e e P RGO B A7 . ST I
(Olsson etal., 1992); 3. E B EZ=YIE NI LRI
EEfAERE KA (Shiri Harzevili ef al.,
1998; Planas et al., 2004; Keysami et al., 2007) ; 4.3
WA EBBEYEELEREYE
(Nikoskelainen et al., 2003; Villamil et al., 2002,
2003; Gullian et al., 2004) - [ Rijfx i 6 H R 2
THERIRETEETR AR - BRI /KRS ~ B0k
fesE et B -

ZLBEEE (Lactic acid bacteria) 254 B PR E
HI—h CUERIERNREE - &S ik
HARMENEAR AR - REFCHEE - A4
50% LA EFLEE - AL ER S i RO R - HIEIRR
F o BETRKE T - BRIFEREIEREER L
Hh o TR SIS ~ MEA R - B E S - DIE
FEHA R - e B R th AT DA B 2L R -
R RS A SEEKA R (Streptococcus) ~ W ER
ERE B (Leuconostoc)~ AL E B (Lactobacillus)
KA EE (Carnobacterium) ZEVY%H (Johnson
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and Case, 1995; Ringe and Gatesoupe, 1998)

TR 2 AR ER K ERETH
IETHIBIAR MBI SE - 223K AL B TR DO R /Y
RPGPEES Gadus morhua ZEFERIEEIFZEH - ifF5E
R AT BRI INZLERE - AT DUEEHEH R
BRI - SR B R R R TE
(Gildberg et al., 1997; Gildberg and Mikkelsen,
1998) - fELLH 8 (Paralichthys olivaceus) HYEEVH
BRI ALRRE > HATRMEE - sEHIH
Edwardsiella tarda ~ Pasteurella piscida ~ Aeronomas
hydrophila ~ Vibrio anguillarum SHRIRE4E » H
FEHGEH RS RIS IR a2 A IR AR AR
R (Byun et al., 1997) -

EE TS BT (Epinephelus coioides)
TEAE — BRI BB BHZE - FhERKEE S A
BRI - Bl AN BT RS - BRE By
Fd i FU KT o 1 v 7 5 2 T S /K B B N 1
T AP R RN MR R
X THERIRIRE (Lavilla-Pitogo et al., 1992; Lee
et al., 1995; Yii et al., 1997) » BI5{EEERE e B
RSSO TG DS » RPN 38 20 I C Ak B DL 38
VIR SRS B ARG - B A &
AR IR - AR - BRIy - DL
NEJFE 1 SR AR REER SR EE T AU RER P BILEE - i 2%
AR - FEHs A WY BE R GE BRI IR
TRPTRITRCR » AME ] Ak ZEYI T - AR
M REE AN E I SEYIE: P & B B T 3 S b
MM B B E 4= (Jana and Jana, 2003; Cabello,
2006) °

#t 2B BRI fii FH AT DA St DR % R DAY S 2
AV R - BRI TR 7K 86 3% 2 T B R
(Ringe and Gatesoupe, 1998; Verschuere et al.,
2000) » {HZH & Bt A R EE e B = R - 4l
fal DU R B H XS 53 - A£G
PR - LU m R EE R AR B ERE R -
ARG B T T A AU R T T - AR —
e FE A > DUBHIRAERE A bRy 5 m] LA
EAEH - AT EEROE 28 iR RE - DIRAR
B R A BT - K - AGEEER LUKy
AR B ZLBR TR K > FSHNE SR BRI R TR R -
FELLT feky ik 2L B FE A D F R - RS
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FOREEL T3 ik

AIHFZELLFLRE B 53 PURE IR (0% ~ 0.5% »
1.0%~2.0%) FRITHABE Bt eh - 1 TR 5
T RAES - PRETHCIZER 28 RIR BRI LA
BRI ~ W ~ BB E KB - 530
T T AR B A BEIINE (Vibrio alginolyticus)
TR BEHIHIRE ST TS  BRAS ZLRR A A 5l
BRI - DU AN I 2L B S Y 0 BE AR U
JEIMEERY B2 -

— ~ B FORIE

A AT A A B2 O AR
BHGHEE 200 B - FEMN 15 ton ZEAW/KIE
WA 7 REIHE B HABESRREAREE 2% A
THCE R - s B RHIE Ry 16.03£1.38cm>
BBEE 20.03 +2.63 g (Mean + SE) ©

T~ BB ARSI AL R S

S 10 EBEEEBEA > BURFENE (60 x 90 x
60cm) H > FEHAA A > B 15 ton ZKJEHE
HFHRF L 9 KR AESABEN A TS
TFIERGIRER - AR ERZLER D BN 23 R R
ININFLERERD (0%) LUK 0.5%~1.0%2.0%
FUREER S 4 HHETHER o B Ik At
BIEES 0%~ 0.5% ~ 1.0% K 2.0% FIMALISE
¥y 0 95 A TROEIFERDIRETRRE & BREGHE
fal D B R AT IR AT R - IR AR
AT EE o M - FHEIE/KE - pH
B~ A RAR > EEEE 14 Rk 28 R
- oSk E MR RS E - SRR R
7K e

=~ EAVEEAEZ R

HY A 8 ALER R IRAE i (RRRR @ 2E0] % -
100) » DL Lactobacilli MRS agar (De Man et al.,
1960 ) (enzymatic digest of animal tissue 10 g ~ beef
extract 10 g~ yeast extract 5 g~ dextrose 20 g~ sodium

acetate 5 g ~ polysorbate 80 g ~ potassium phosphate
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2 g ~ ammonium citrate 2 g ~ magnesium sulfate 0.1
g ~ manganese sulfate 0.05 g ~ agar 15 g ~ distilled
water 1L, final pH: 6.5 + 0.2) £F 25 °C §5%& - FLHY
B (1) A 9ml AEBAE/KES %
KR 10 f5HEREE 10'~ 10° 0 i3 10 f5REE
W > YEY MRS agar  fROARREERSEEG - /Y 37°C B
24 he SREHRREVE R DIREZ ZURRIR B L IR AL -

ENSERYET=E ISR NG IS A
EOERIE R - 2 BIBGER I R B — B R
TSB (Difco) B85 24 hr > DR 540
SEBOLHE - KR 10 FHEREREE 10'~10° 1%
10 SRR S BIHY 100 pl B TSA (Difeo)
SRS ERRE (3% NaCl) » JIRASSEERERSEE 24 hr 2%
ATEEEE . DIHEYDRIF R IR -

VY~ FUREEEHIIR I R

223 Kirby-Bauer method #XEEHERGE (disk
diffusion susceptilbility testing) - {H{E IR 53 & Ef
(Bauer et al., 1966) - Rl EHEE B LR E 540
HIE B Sy 10°CFU/ml> 10 {558 10°~10°
CFU/ml > & ¥R 100 ul EEHR MHA (beef extract
2 g ~ acid hydrolysate of casein 17.5 g ~ starch 1.5 g ~
agar 17 g ~ distilled water 1000 ml ~ final pH 7.3 +
0.1, Difco) PAREFEEE: | > F® MHA SR FFT
HAL S mm B9/ - 2RI S0 ul DL 10 £5358
FikE 10°~ 107 CFU/ml ;2 ZLIEEIWR > FE3RESHE Ry
ZEE 0 R 30 °C K53 24 hr B ERFLIEER
AP I B o AR P B AV ]

1~ BRI

2 Kelly e al. (1996) J8 (2011) By F57E
HEITIRRERER R - Bl 14 Rk 28 RIKF - £
e BRFLEE Y 0% ~ 0.5% ~ 1.0% Kz 2.0% Z2h
O fa - fAEREFDL 75% PRSI E  #3
AU F I E R B 1 em > JRC7A 1 mil Qg A B Rl
ke MERERER 0 DL 10 EEMERR - RS
Ry 107~ 105 ZHL 100 pl B/ TSA (Difco) ~
TCBS (Difco) ~ MRS [&|f8R5# 5L |- - 2 30 °C B54%
24 hr - EEVEFE BCR 1~ 100 {8 Ev% BAvRREEAS 2
IR FHE TR - MAKE TR IR ~ K/

B EERE > BYEBEILL 10 OB (log) %
T B TSA S5EHEEE RS R4 12 TCBS
HEOL I AR 7 MRS SR RER A 70
B - LR T B P TR B - (R
B B AR BT i R AR A LR i)
X 100% SREMT -

N~ KB

Z-%ZH (NH4-N) F|FH phenolhypochloride
FHEIE - NHs " FElgiE A T &g NHs - NH; B
phenol JZ % indophenol blue * Ff [\ sodium
nitroprusside K F S HERR » #E4 U EFT DA
£ 640 nm JIE 2 5 BHREER-F A -AEHTERTH]
FAG3EGREEHANE - REiEfE-Z (NO-N) 1yE 2
ARG KA E e PR W B sulfanilamide JER%
diazonium 1. &% » FFEL N-(1-naphthyl)-ethylene-
diamine JEEKIRL AT azo L&) » AR 520 nm
THIEZ (BR, 1983) -

L~ MEt

G R 3 EENPIEETR - ANEREE
HHRS 2 ST ELiE DL one-way ANOVA 4347 » RN[EIRE
AR A AR /K HE (P <0.05) » FHLIESH IR
% 88 18H]%% (Ducan’s multiple range test) iEfTHH
FSFE{ERCE -

S

— ~ AR

Bk L B 1 B M B o
VAT Tables 1& 2 Ff o7 BB HRAAHS B2 E 16.03
+ 1.38 cm (Mean + SE) > {8 20.03 £2.63 g - #ks
514 REEIE > 1.0% HHEL 2.0% SHIEEER)
By 17.41+0.67 cm Jz 17.55+0.56 em B 0%
#H (16.58 + 0.87 cm) « SRBAES 28 KTl » ARG
HEE 1.0% #l (18.52 + 0.70 cm) B 2.0% #f
(18.81 + 0.86 cm) AYREHEE SR 0% FH (17.68
+0.73 em) « HEF 0% HI7E 28 RIS 11%
1.0% ~ 2.0% WEAHAIE SR HI Ry 16% Bl 17% -
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Table 1 Total length (cm) of Epinephelus coioides fed with powdered lactic acid bacteria added diets for 14 and 28 days

Period
Items —
Initial 14 days 28 days
0% 16.03 +1.38 16.58 £ 0.87° 17.68 £ 0.73°
0.5% 16.03 +1.38 16.94 + 0.60% 17.94 + 0.80°
1.0% 16.03 = 1.38 17.41 +0.67° 18.52 +0.70
2.0% 16.03 = 1.38 17.55 + 0.56° 18.81 + 0.86°

The values with the different letters (mean +SE, n=3) in the same row were significant differences (p=0.05)

Table 2 Body weight (g) of Epinephelus coioides fed with powdered lactic acid bacteria added diets for 14 and 28 days

Period
Items —
Initial 14 days 28 days
0% 20.03 + 2.63 38.42 +7.71° 53.04 +9.02°
0.5% 20.03 + 2.63 42.23 +7.56° 58.38 £9.51%
1.0% 20.03 +2.63 46.85 + 5.50™ 64.00 + 8.73%
2.0% 20.03 + 2.63 52.36 + 6.34° 69.17 +7.12¢

The values with the different letters (mean +SE, n=3) in the same row were significant differences (p=0.05)
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Fig. 1 Percentage of increased total length (lefft) and body weight (right) of Epinephelus coioides after 14 and 28 days
fed with added lactic acid bacteria (0%, 0.5%, 1.0%, and 2.0%).

RS E T - 7E55 14 RIF - #ER 1.0%
#H (46.85 = 5.50 g) MeE M ER 0% FH (3842 +
771 g) » {H{FH 2.0% #H (52.36 = 6.34 g) BHE S
FA 0% $H - 3UEREE 28 KHETRIF > 1.0% (64.00+8.73
g) ~ 2.0%(69.17+7.12 g) WEtHAGEHIGEE =R 0%
fH (53.04£9.02 g) - FHEFA 0% HHAE 28 RAYHEE
W 161% 0 1.0% ~ 2.0% FikHAYREEE RS Bk
215% Eil 241% (Fig. 1) »

=~ BHRIEEAIHIRCR

HEEASREUR (Table 3) - EFLIREAE 107
CFU/ml [Ff » FEAYE#ENE 10° CFU/mI $ig &l
B 7.6 £5.7 mm > 10° CFU/ml #IfE(FE B 11.0 £ 1.0
mm > 10* CFU/ml #IIBE 123 £ 1.2 mm > 107~
108 CFU/ml RimeH[IpE -

EAMBEAE 10°CFU/mI I - RS sl &
10° CFU/ml HI1& B 6.3 £ 0.6 mm » 10° CFU/ml
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Table 3 The diameters (mean+SD, mm) of inhibition zones of different concentration of lactic acid bacteria (LAB)

against different concentrations of Vibrio alginolyticus.

Concentration LAB
(CFU/ml) 107 10° 10° 10*
108 0 0 0 0
107 0 0 0 0
Vibrio alginolyticus 10° 7.6 +£5.7 6.3+0.6 0 0
10° 11.0+1.0 8.3+0.6 0 0
10* 123 +1.2 10.3 £ 0.6 0 0
7.00 - 7.00 A
0% 0.5%
6.00 A 6.00 A
B
5.00 - I} 5.00 A
4.00 A 4.00
3.00 - 3.00 A
£ ]
5 2.00 2.00 A
[
Y 1.00 - 1.00 A
. o\.\.
£ 0.00 : T 0.00 : . S
3 0 14 28 0 14 28
g 7.00 - 7.00 -
i 1.0% 2.0%
& 6.00 - 6.00
el
o0
S 5.00 A 5.00 A
4.00 - 4.00 -
3.00 A 3.00 A
2.00 A 2.00 A
1.00 - 1.00 A
0.00 T T 0.00 T T 1
0 14 28 0 14 28
Day Day

Fig. 2 Numbers of heterotrophy bacteria (A ), vibrios ([J), and lactic acid bacteria (LAB) (@) of intestines of
Epinephelus coioide after 14 and 28 days fed with added LAB (A: 0%, B: 0.5%, C: 1.0%, and D: 2.0%). Data are

indicated as log bacterial number (CFU/ml) mean + SE.

1RSI R 8.3 £ 0.6 mm > 10* CFU/mI ]I R8 B
10.3 £ 0.6 mm = 107 ~10° CFU/m] fEHH S #1151 Bl
(Table 3) -

B FLBSEEAE 10° CFU/ml % 10* CFU/ml Ff >
HEHAVREIE 104 ~108 CFU/ml ¥g4E0H BERH]
ik -

=~ R AU R R

TR BN R BHEREUR (Fig.2) > 550K
K > BB E R RS VR Ry 2.0<10°CFU/m »
SN = 4.8x10*CFU/ml > ZFgE &= 1.5 CFU/ml » 7£
—HHEBBRRHER 14 RIS e A 2R R B A
WA 0.5% HHFLESE R 1.3x10°CFU/ml > 1.0% #
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Fig. 3 Changes of NH,* in water quality during Epinephelus coioides fed with added lactic acid bacteria (0%,

0.5%, 1.0%, and 2.0%).

iy 4.5<10° CFU/ml > 2.0%#H R 7.5%10° CFU/ml - 3%
& 28 KIE-0.5% #H 2.0x10°CFU/ml K 1.0% #
1.0x10° CFU/m! - L BB 14 RIFpid -
({58 0% #H 2.0 CFU/ml & 5 2.0% #1555 28 K5
EAFURRE R 7.4x10° CFU/ml - 857 14 KAHLLAE

43Hr TCBS REE R PEN B =B LA R
50 RIFINE R 4.8x10° CFU/ml > =#HEABSEIZH
14 RIGEBNENMEERHEGRED > 0.5% K
2.0x10*CFU/ml > 1.0% % 8.6x10° CFU/ml > 2.0%
ks 2.1x10° CFU/ml » Yl ie% - 45 28 ol =4l
B ERHER A 43 7R 0.5% #H 1.1x10*CFU/ml>
1.0% #H 2.2x10° CFU/ml > 2.0% #H 1.7x10°
CFU/ml » E5fspebi4HaN & & 5.0x10* CFU/ml /> -

G3AT TSA B5ERLNG N 8 528 M B A R A
T 0 5 0 KEEFR 2.0x105 CFU/mI » 55 14 FKHF 0%
10.5% H% 1.0% HHESH 2.3x105 CFU/ml»2.0%
41k 1.7x105 CFU/ml » 25 28 K 0% B 2.2x10°
CFU/ml - jfif =3 BH 2272 M R B B Fodik )
0.5% $H ) 8.8x10* CFU/MmI ~ 1.0% #H 6.4x10*
CFU/ml % 2.0% %1 2.7x10* CFU/ml (Fig. 2) *

VY~ EE K E M

RLYINSRER

REZ > 4 (BT I FLER B A Bt
RS - &

ZIREHiIEITE 0.1 ~0.4 ppm >

R EA R LR HIE - Bk rhaahg iy
Al A T L A T o B R0 R B A R AE < 0.01
ppm - EEREEEE 27 KIF - 4 RN IR
Bt I n MRS Ky 0.04 ppm  pH {EL{E 4 EAINA
P TR v B B A B AR B 1E 8.3 ~ 8.5 2]
(Fig. 3) °

— ~ BRI O PR A

SRR EAS IR » DU ESRAGRAT - tHEA
0% #HAE 28 RAVESHERRSR 161% #f0 0.5%
1.0% ~ 2.0% —fHIIBE ARy 188% ~ 215% B
241% » BERIRIHHL Ry = - AEH MK VIRERTR
AR I et A HEIRIRT R - REREEELE
f4 (Paralichthys olivaceus) Lactobacillus sp. DS-12
B » BRI IR AR iR thig ik (Byun
etal., 1997) - Gatesoupe (1994) D IVRIIABE R
e sk S B OS2 B B O B Y K 2 T MR
(Scophthalmus maximus) #5525 - A[5FR =Y
TR

EEMCRRIAGEE - R4 WaERIEE
TR - NGBV R - TR N AE SR - Bl
L &R G OCEE 8] WE R L5
(Verschuere et al., 2000; Irianto and Audtin. 2002) °
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FREARE R EA G - BE LSRR
HR I AR » AR E P AR A BB
R IR (Panigrahi et al., 2005) - ZLELE R 5T
BEAER ~ CEY) ~ MRS RS B DNA S5 Erli s
AT E R R » BEA1E ERUERE (Corthesy et
al., 2007) - B LUY B R 2 75 BRIRFR] DR BR
SATRIN - W E RN ETE - BLGE A AR R E
TR AR -

=i E R AR 2 &R 0.5% #
1.5x10° CFU/g ~ 1.0% #f 3x10° CFU/g ~ 2.0% #H
6x10° CFU/g ° LLlie a4 o LR B AE IS8 PR 8 JE
o FEREUR 0 5 14 K 0.5% FHAYZLERERETH
£y 0.061% > 1.0% #H Ky 0.107% - 2.0% 1y
0.086% ; 5 28 K 0.5% HHHYFLIE & & JE R Fy
0.005 % 1.0% #HEs 0.012%2.0% #Hk 0.044 %
IRBNT AL B 0y — (i3 Eet - ZURR R AENGE
(7 FE 3R b LI B I AR E R i B - AR
i ELEEAESES 14 R 28 RAMEH AL EN
ETHERBA NENEE - HEAEK R 28 K
AP E ELEES] 188 ~ 241% » KUK HEAESR
50 RIFFREREHIE - RERAYILHIRERD -

Mg/K AR B pH EARALEE] 1.5 - —fighl
MERFRILE pH 2.5~3.5 - [ —fikLUR & EPRHZER ST
A S ERR AR AR R 52 B B E (K pH
e AR ALES - A REE T E R - S RHIH]
IGERIREEREIRE (Verschuere et al., 2000;
Irianto and Audtin, 2002) - AEXEEHS R EE S » PTfE
Pl FUBR BRI AT AR A =i 52 1+ SR FfT e TE A
HIRETT » BEE P ERAY ZLER B SRR N - BEBEZLER
IR EREEN OB f5E - BE5F (2011) 52
FEo R B AR EE PR AL B B
T (pH 3.0) ~ MfEAIEEETE (0.4% bile salt) i
T (3% NaCl) ZgEJT » WEAWRT A _F R
M A E Caco-2 #iffd.ZBETT  Sahoo et al.
(2015) BHTEAESRMFRLIEBOKRITEE S FRALER
» Hohfy L. gasseri TSU3 and L. animalis TSU4
W e LR B P DA e P (pH. 2.5) FIAERR (0.3%
oxygall) » H¥FARIKEGHIHT) - EEREALEK
FERIH -

T~ LR IR I B RHIHRTEOR e
B R B B

HElC A 2 EER ek ERE R4
S HBIREIYIIEER - DU RIRF AR S
EHHHAABURHE A R PUER (Hielm ef al,
2004) » AR EA B IR IR FLR R A IR R B 8 1% -
H BN EAIIHRES) - HIRWRFE S ZLIR N IR
FERISEHT > HIHIRETJHIEAN - Figueras et al. (2003)
¥8H > Lactobacillus helveticus ~ Lactobacillus casei ~
Lactobacillus  brevis ~ Lactobacillus lactis ~
Leuconostoc meaenteroides ~ Pediococcus acidilactici
LA EGHHENARINEIEES) - AEEZRA
FIHLENE RAVE SR - REE AR H(LERY
FEERE - AR R AU~ 21 2B -
TR 4R - RE LS F RIS TR R AR R
H ® '8 (Gilliland, 1990; Gatesoupe, 1991;
Vandenbergh, 1993) - Balcazar et al. (2007a) Fir43EiE
HUBR =#k LAB strains (Lactococcus lactis subsp.
lactis CLFP100, L. lactis subsp. cremoris CLFP102
and L. curvatus CLFP150) » [RIgetE L&Y
e AR ORI R A R ArDATLUREFIAE
FEIE RO B MR 1 & - R — i R AR1E
BLEEYH G -

BRI - AR A fa
PR3 FEAREEEE 14 RIFFRE IR RIBI S
LA 2.0% #H Ry ing - HlE AR B
% o FE56 14 Kt 28 KR - BN AR E &L
RN & PR BRI R E R E JE Y
R - [FIRE I IR DTV E - (1SN B R HLAth SR
BV IR - FEEAEEES 14 K0 1.0% #HEE 2.0%
FHRAER B B f s 8 A AU B = s R e 28
K FoRbEE BRI - KRG & B
BN - DARSEE R s AL B Y E B B2
Yy - ks 1.0% FHAYIMERAESS 28 RIKHAEIK
A2 0.5% HABEFEIEE IR R AT R - 58
14 RELE 28 RETRA AR - EER REUR AL
HAE AR E AT — R - ARER
B YIREITIBE (Vazquez et al., 2005; Balcazar
et al.,2007b) -

= ~ BRI AL R B B TR K

(=liNEZ

AR R LR B R Ry YN I e 40 DR e B
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Hh o FURRE B A B AR B AR R I
e A AR BRIk A E R - B
T Bz pH {EEMEA KR —EMERFER BRI L
R L - B OB R - Ak
FHERRRE N R RIS - — EAERFAE TR E
WZZ2RHLZ - Naidu et al. (1999) RIRFFETEH
AR LR B E N E RS - BhEES
7 (A1 500HE - F B TE T LR - HEHIERER Sk S
HIFRESISN Bt f g i R ARG 2R
FENT B Y RAT B - BB BRI AR
e E R B R K S > ARSI 7K
BHEERCR -

i s

DAAE B B 0 D R R R G SR % 5
B OGP E N R L S S RS R 1
RERINIAFEE & 0.5% » BB LA RR
FEIHIR R EAIRE S 2 A 2R © e EatHIR
AR ER & 1.0% FFRM 2.0% R ENE
K2 Ry R A2 5 DUSG I EAE ]
RIFEMEIIRE e A 2 - KL fEE &K
TSRS T DIFLEE R & 1.0% URINEae: - 174
B BEnTLUE BRI E GBI ER B HFL
BT T ETE A B E N [EIRFIIRIR R 2
RGBS IR -

25 Rk

B (1983) BRHALEY). KEH, JUKEEL
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Effects of Powdered Lactic Acid Bacteria Added Diets on
Microflora of Intestines and on Growth of Orange-spotted Grouper,
Epinephelus coioides
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National Penghu University of Science and Technology

ABSTRACT

Lactic acid bacteria, Lactobacillus spp. (LAB) are a group of probiotics which are often practiced in
aquaculture to enhance growth of aquatic species. In this study, we tried to investigate the effect of powdered LAB
added diets on microflora of intestines and on growth of orange-spotted grouper, Epinephelus coioides. After 28
days of feeding, the total numbers of vibrios and LAB were counted by plate colony count and the growth was
measured. The results showed that the numbers of LAB of intestines increased with dosage. The number of vibrios
reduced owing to the inhibitory effect of LAB. The groupers that were fed with 2.0% and 1.0% of powdered LAB
added grew faster than others. In addition, LAB did not affect water quality. Base on the study, it was suggested

that a suitable amount of 1.0% LAB added diets could be used in grouper culture to have better growth.

Key words: Epinephelus coioides, lactic acid bacteria, probiotic
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