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55 Pl BN SR BB N A DI v R 7 Z B

BAEE - bRIEAS - 2RSS - EER - BE SR

TBbE R Bk A BT K BRI e O
R VN N ek

o A

AR EEEE T - RIS EY KB UK IR SR R ARG A - SEhSER Y%
EERIRIEOKE  UEFREEA TN - R /K EREAUE IR AR R S 2 R m By
R o AT R EEEEDEESE (Rhodovulum sulfidophilum) S FEEREE (Bacillus subtilis) 185
TR IR B < HIHIEE ST - AR BRI B G 5T (Epinephelus coioides) EIHIRBEH » Bhtk/KE
O3S B BE AN RS & 2  In vitro SRR SRR YA R AT B E Ry 10° CFU/mI B >
SRS Vibrio alginolyticus ~ V. anguillarum ~ V. parahaemolyticus GHVHIEEST - EBAGEM 10*
CFU/ml JEE R MATEAR R A b Atk GBS SRR R R TR B A R - HiR
RRBE - AGERPTIES < F R v E IR B B B 28 - T DU R HIRR R B - ARk
[FIRSERERHI A PERRRE i MR - TR /KH - DS RAF IV B SRR R B

JR R ik HAY -

RIEST | BER  NEE  RERE - alR

T

Hij

15E 1 (probiotics) #2H8 Lilly and Stillwell
WMRIEREAE 1965 SEAER Ry © [ Al UMEsE S —
VRV WG INEER S I EY) J(Cruz et
al., 2012) 5 2002 4 » {HERAE 4 4H%% (World Health
Organization » WHO) Jz it & B R 5 S 2 SEAH A%
(Food and Agriculture Organization of the United
Nations * FAO) Kt AR E Ry T IEHIHAEY) -
ERETR  EEEEEENE, - AR
Z BilfE LAY A SRR T Y ETE
EEAEYABI - ESCEHASEEZAE -

2 A BRI E P AE /K EE R Y R 2D RERUSS © 1
FEBHEMAKE - KR EEYE - HBRE
B R i elR - dGEAKE (B, 1997 BREE,
2004) 5 2. HIHENEIEE - (ERAVINIH - FREN

EES / BrEmTREB=KE/EHINR, TEL: (06)
788-0461 @& 228; FAX: (06) 788~1597; E-mail:
yijane0817@yahoo.com.tw

s D EYIRIBERT (BRSE, 2002) 5 3. 1ETwE
AR > AR S ASEER > R EZ
AH o EERE (Keysami er al., 2007) 5 4. 2T
LIk M) - I IERINERITE M (Sakai
et al., 1995) > W HIHIEFANI 2R (Rengpipat et
al., 2000) - ZEMoeERSTEH > 4B Bacillus
spp. * Lactobacillus spp. ~ Nitrosomonas spp. *
Cellulomonas spp. ~ Nitrobacter spp. ~ Pseudomonas
spp. * Rhodoseudomonas spp. ~ Nitrosomonas spp.
Kz Acinetobacter spp. » FIERETRHAINY) > feE
B o ISR Y - TERGEERSE - Bn
il Z JE K I I S AE AR E K E (Prabhu
et al., 1999; Shariff et al., 2001; Irianto and Austin,
2002; Farzanfar, 2006) -

AR » 7K AE R T W] e v 2 B R 2
FE TSR [RIHERT RAFAY /K B BRI Il Ry 7k
PEFEFH PRI B Y B BN 3R - AR e B P AR 2
FEEfEY - BEEREAYNER - REEYRIR
BN DUROR R FIRVER S R AH - e 1
HEEEUKEE - DBEREAE - frEfns
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PEYIEREY) - KAV e o - Bk
AEREARE - i S EEEYE -
SRR A YRS E R L - R Bk
HRECERDIEE - W BRI AT REK t A B AR N
& FESEREA YRS (Chen and
Liu, 1990; Chen and Kou, 1992; Prabhu et al.,
1999) - EIE A ~ iy ~ BIARPIR K EIECHIRSR -
A R IR ST 2 B T A S B AR
K (Kautsky et al., 2000) - DIEEREEIAS 5N
PERI R AR R L R A R LEYENE - &
6 37 BT R it P 5 A0 D R A OB
DUBE: AL R a8 ) 8 0 A A E A R R i
T 25 A i TR DR 7 AR B SR LS - (TSR
975 SE N DA% ) B2 16 9% (Skjermo and  Vadstein,
1999; Sze, 2000; Jana and Jana, 2003) - JHZFHY » HHEE
AR MRS R TSN A
ZEKRAVESE - FEEBIRORAER S s - 7k
7 R P A B s ) AR e Sl - DAS AR BR R
R Y R AR f R B B A - i 2 AR B R
TR EEERTEIE EH HIMHE RS I BROR B T 51 -

fEKEZBMEHNRERES  HLEHW
(Rhodovulum sulfidophilum) FIRGEARRE (Bacillus
subtilis) #EASH HLBE IR < SU AR RIFIADE
EARER - ARIEMESGRIERANEE - BfF
%~ B > Mk AR b YIE{EREST (Madigan,
2004) > IRMHEERTE /KBRS H » W EBR/K R ERE
A IMifbE - EKE  FHFGEE (Chien and
Liang, 1994) KAE R gRI2 25 JH (Watanabe et
al., 1998) - R AR & HI ] 28 2F S BRI 52 MR 51T £
T R ASERME AR R - FEFITE R /KRB
K ERFEAEREFEVIGEE AR (Priest,
1993) - GifseHd et - MR EEEF - 7Rk
HE AR AR B PR IITAE R Je e & (Queiroz
and Boyd, 1998) ; HEAHEIAIZEH - DA EAR RES
U IR - R SRR AR o AEE
W AT R R iR A R (Keysami et al.,
2007) -

A0 B FEU TR 7 R T R e o FH BB = RS AR
R - SR B E @ AR R 2 B B BRI R
BL o [RIE S ATl | 2K BRI AR Y AF
16 > i bEB R AEEUKERE AN E - Dk E
TEERR TR A R R RS B AT AR 208 (stress) » LA

B o ASREERER - BB PR AT
SrEEH Vibrio sp. ~ V. alginolyticus ~ V. carchariae
LRI RO SR AR TR R SR R A
THEHELZENIE (Lavilla-Pitogo et al., 1992; Lee et
al., 1995; Yii er al., 1997 ) - AR\ Ea{H Rt A H E
ATRE RUCGEEEMKKE - MFR RIS 2
fBE ~ B Rtk E SR - InEEEYI
SRAEJIRIRRME (BR&E » 2003 5 Cruz et al., 2012) » 7
B H SRR & B A AR W RIR AR R B ¥
AP LRI T HIHIRE ST » M — It
B 10t (Epinephelus coioides) e EEfH A H1
ao A BRI IR [ B B B 8 » A7 IR
PRt A TR 5% - BARD REE R IR
HR I A E IR B - [RIIRE AR E R KB BR
s bR E CYURRE)) BRI EER L - D
IR e D £ P T 7 R B P 7 S MR

FOREL 7 4

— AR AR R R R OE R

BT B2 R B ek A i B Pk B 2%
FERFEHRL A BEC OGS » ANS B3R (yeast
extract 0.05 g ~ sodium malate (sodium succinate) 0.5
g ~ NH,Cl 0.1 g ~ mineral salts solution 10 ml,
distilled water 90 ml, adjust pH to 7.0 ~ 7.5) »
28°C #EITREER 7T R > DA 540 nm HIE R
SEIE Ry 2 IR HFERR 10 5 AERRE 101~ 107
10 R R 20 HIHY 100 pl BEHY NS SPARES AL

( yeast extract 0.5 g ~ sodium malate (sodium
succinate) 5 g~NH,4Cl 1 g~agar powder 15 g~mineral
salts solution 100 ml, distilled water 900 ml, adjust
pH to 7.0 ~7.5) » [RABSEAEET R EMERE
ERVE L DI SR IR -

HY BT 2 2R B e /K A BB o0 Bl 2 A
B - DL Nutrient 5228 (3% NaCl) » 2 30°C
HEFTHEEE 48 h o DR 540 HIEWOLE - KHER
10 F5ERRRE 10" £ 10°#% - & 10 R5FRREERS
WIEY 100 ul ¥&A Nutrient agar SEHESER 3%
NaCl) - AR B BRI R EEE - D
MEN AT B L IR -
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= OB W ki E AR W OH Vibrio
alginolyticus ~ V. anguillarum ~ V.

parahaemolyticus Jva Aeromonas

hydrophlila 755 & Z HIH

227 Kirby~Bauer method #kEEiEEE (disk
diffusion susceptilbility testing) {H E &5 43 & &fi
(Bauer et al., 1966) - N A1 TE b6 T S &K AER
E&Fro3BEZ Vibrio alginolyticus ~ V. anguillarum ~
V. parahaemolyticus [z Aeromonas hydrophlila F9fk
TR o3 HIPER E EREE — v o it TSB
(Difco) BZERHHREEE 24 h > IR 540 HIE S
Eky 10° CFU/mI 4% - DL 10 f5HREE 10° % 10°
S3AIEEER 100 pl B MHA (Difco) SRR EERE
b P MHA SRR BT S I EAR S mm #/N -
SYHIMA 50wl LA 10 f5ERRE 10° 2 10°
CFU/ml LA HEAR R R - B =
HE 0 2 30°CHEEE 24 h JIEACEOL S R Al
B AR BRI B BN R B R

=~ BOEE R R AR iR R 4
PSR

Ry T HEAAE B RO & A AR A
BEfa LA TR o IR TR S
Z Bk E R AT K BRI L B G
W REPEA/NE 3.6 = 03 cm > 88 1.29 +
0.14 g RRBIE 1 A H % > 43 4 $HR 3 t kKB Z = Sb
/KYeit (390X 14570 em) HistEfTEAEE - 454 10
SRR INEFEREH (30X30X36 cm) » K= -
R RO EE - MEARE - A BRI B
S A RIIEREESR 0.05 ml i (10° CFU/g
body weight) » EfHEHHRIET 0.9% saline - #4215
K CEFAEE =

V9~ SEE B SRR BT ARk E
NEFE

B B P E = R E A - BRI
3t ZEAKIEH (390 X 145X 70 cm) [0 §8 7 K
Bif. - 19 HIRBRANGE 2% A TRCEER - 35
AEMERER 150 £ 0.5 cm - 48 446 +
3.5 g PR - BAE (10°CFU/MmI) Bkh iR

(10* CFU/m) % =T3RS - S =H
H - SEAKRMECE 100 &850 0 R AW
(1200 X900 X 60 cm) HH o SEETH S AL EAR BRI
51~ 7~ 14 ROPAIRINE - BB OLE
BR B At RS B A B IR B o R TR e 2R

7K BSHEER R 10° CFU/MmI » BEHYF LI 9 IR
RARGEN 2% ATHRGER - 308k H TR
RE - FHNEI/KE -~ pHE - i R EREE

B 2 EARE - SORRIBR KIEE - [RERER]
FH phenolhypochloride 3EHIE » NH," 1ERGTEVER
Tl NH; » NH; Bl phenol JEj¢ indophenol
blue > FF LA sodium nitroprusside JEAE: S JERR
KR DL K 640 nm HIE 2 (B,
1983) ; RHhHR e AR A E I E SR 43 e e R E
HIGE - REAGERRY &2 A1 IR /K AR R RS e Hh B
sulfanilamide J& i diazonium b &%) - i Hl
N-(1-naphthyl)-ethylene-diamine FZ ikl faly azo
L&Y AR 520 nm FHIEZ (B, 1983) -

H~ #EH T

TEEER Je o S 0 v B s SR DU S 53 s
(analysis of variance, ANOVA) JH|EH RS ETS
B ARG /KTE (P=0.05) - HDIERE K
%3t HlEE (Ducan's multiple range test) #EfTHH
HPERE -

R

— ~ b & B kBB E B Vibrio
alginolyticus ~ V. anguillarum ~ V.
parahaemolyticus ¢ A. hydrophlila JR)F B
ZANHIZSER

WCE B MR RS V. alginolyticus ~ V.
anguillarum ~ V. parahaemolyticus ¢ A. hydrophlila
R < I ML BERSG SRAN Table 1 K Table 2
FoR - Wt A ¥R 3 MRANE A HIHDT - (HE
A. hydrophlila SEHE]TT -

A H O 100 ~ 100 CFUml % V.
alginolyticus 10° ~ 10° CFU/ml H[iHIRsI#iE k(8 ~
11) = 0.6 mm ; JeAEEE 10* ~ 10°CFU/mI
V. anguillarum 10° ~ 107 CFU/m1 15 5] &5 [ By
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Table 1
sulfidophium against different concentrations of Vibrio alginolyticus (V. al.), V. anguillarum (V. an.), V.

Inhibition zones (mm) (mean of triplicate) of different concentrations of photosynthetic bacteria Rhodovulum

parahaemolyticus (V. p.), and Aeromonas hydrophlila (A. h.)

Rhodovulum sulfidophium
Concentration 5 B . . .
(CFU/mI) 10 107 10 10° 10
V. V. V. V. V. V. V. V. V.
al V.p. A h al an V.p. A h al am V.p. A h al V.p. A h a a V.p. A h
3 9+ 8+ 7+
10 0 0 0 0 0.6 0 0 0 0.6 0 0 0 0.6 0 0 0 0 0 0 0
7 1M+ 12+ 7+ 11+ 7+ 10 8+ 10+
10 0 0 0 0 06 1.0 0 0 06 1.0 0 0 0.6 1.0 0 0 0.6 0.6 0 0
5 11+ 18+ 8+ 9+ 18+ 9=%1. 9+ 14+ 7% 9+ 12+
10 0 0 0 0 06 20 1.0 0 06 1.0 0 0 06 10 1.0 0 06 0.6 0 0
5 10+ 9+ 11+ 15+ 9+ 10 21+ 11z 10+ 20+ 8% 9+ 19+ 7+
10 0 06 1.0 0 06 20 0.6 0 06 20 1.0 0 06 20 0.6 0 06 10 0.6 0
Table 2 Inhibition zones (mm) (mean of triplicate) of different concentrations of Bacillus subtilis against different

concentrations of Vibrio alginolyticus (V. al.), V. anguillarum (V. an.), V. parahaemolyticus (V. p.), and Aeromonas
hydrophlila (A. h.)

Bacillus subtilis

Concentration

(CFU/ml) 10° 107 10° 10° 10
V. V. V. V. V. V. V. V.
A an V.p. A h al an V.p. A h al an V.p. A h A a V.p. A h al an V.p. A h
14+ 8+ 8+ 7+1. 6+
10° 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1.0 0.6 0.6 0 1.0
7 20 7% 14+ 6%
10 0 10 10 0 0 06 06 0 0 0 0 0 0 0 0 0 0 0 0 0
13+ 26+ 14+ 18+ 13+ 10+ 10+ 9+ 8+ 8+
10° 0 0 0 0 0 0 0 0 0 0
1.5 20 1.0 0.6 0.6 06 1.0 1.0 0.6 0.6
L A RN IS v A I vl v SN I A I v
10 15+ 30+ 11% 0 8+ 19+ 9% 0 7+ 15 14% 0 7+ 14 11z 0 7+ 13+ 11z 0
1.0 20 1.0 06 06 0.6 06 06 20 1.5 20 1.0 06 10 1.0

(10 ~ 21) = 2.0 mm : S EHEE 10* ~ 10° DR ¥ pE 100 ~ 10° CFUml 1 V.

CFU/ml %} V. parahaemolyticus 10° ~ 10® CFU/ml
IR (7~11) £ 1.0 mm-> HooEEER
[ 10° CFU/ml BR%f V. anguillarum JEE 107
CFU/ml #IIflRES et » S R HIHI Pl fEneE 21 +
2.0 mm < SEEREENHII NIRRT g
EA R 10° CFU/MmI [ - fEEHEKHEE 10°
CFUml V. anguillarum  J¢ V.
parahaemolyticus FE 10 £ 0.6 mm Jx 9 =+
1.0 mm HYHIHIRE 5 ¥ V. alginolyticus HEHNHI)T -
EAEBEREE 107 CFUMmI JTEHAEE 10° ~ 10°
CFU/ml By V. alginolyticus A (9 ~ 11) = 0.6
mm I - EEE 10° ~ 100 CFU/MmI 1y V.
anguillarum FEA (12 ~ 18) £ 2.0 mm H[IFH|FE -

parahaemolyticus FEA (8 ~ 9) £ 0.6 mm H[H]
c B H I ERE 10" CFU/ml K§ ¥ V.
alginolyticus Y2 10° ~ 10" CFU/ml H]Is51 &l &
(8~9) £ 0.6 mm : ¥ V. anguillarum JEEE 10"~
10" CFU/ml HIfIpE%iE (10 ~ 19) = 1.0 mm ;
¥ V. parahaemolyticus JEE 10° CFU/ml HI5IFE 7
+ 0.6 mm - HEEGHHIHEST o EHASRER » LA
P4 10" CFU/mI #IHI5 FL# e TR E 10°
CFU/ml £ » SR IR B A E S 3 I ERE
T A BRIEI R -

b EAR A 10° ~ 10° CFU/ml % V.
alginolyticus 10* ~ 10° CFU/m] {II & EE (7 ~
15) £ 1.5 mm : FiSAREERE 10* ~ 10° CFU/ml
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Table 3 Survival rate of grouper after in vivo injection of Rhodovulum sulfidophium and Bacillus subtilis

Rhodovulum sulfidophium

Injection Rhodovulum sulfidophium  Bacillus subtilis and 0.9% saline
material . -
Bacillus subtilis
Survival rate 100 96.7 + 5.8 100 96.7+ 5.8

(%)

¥ V. anguillarum {IHIREEEE (8 ~ 30) = 2.0
mm ; FEAREEE 10 ~ 10° CFU/ml ¥ 7.
parahaemolyticus PIFIBEIEE (6 ~ 12) = 2.0
mm - fif B A H g 10° CFUml % 7
alginolyticus ~ V. anguillarum ~ V. parahaemolyticus
=PRI I B S P A oK - DA S I B Y
BESIREILIE T BRI - AR B 10° CFU/m
E > % V. alginolyticus JFEE 10° ~ 10° CFU/ml 5]
W77 HIHREEEE (11~ 15) £ 1.5 mm - AEEAR
BEEREZSE 10° ~ 10" CFU/ml DURE - #% V.
alginolyticus JEFE 10* CFU/ml AFHIH] 7 > HI55 Bl &
(7~8) * 1.5 mm : FEIAREEREE 10* ~ 10
CFU/ml ¥t V. anguillarum JEE 10* ~ 10° CFU/ml
ARy (8 ~30) = 2.0 mm- EREARER
FEREZE 10° CFU/MmI BESHEEE 10° CFU/mI DUF
1y V. anguillarum G HIEI) - BIHIEHEIE L 8 ~
13 = 1.0 mm ; FEEEERE 10* ~ 10° CFU/mI
¥t V. parahaemolyticus J2E 10 ~ 10° CFU/ml
HIFIEHIE Ry 6 ~ 14 = 2.0 mm- FERGEARRIRE
FEZ IR e - HIHIRE I thbE. e - HAfE
fRE TSR 10 CFUMmI B > BfEE 10°
CFU/ml DLW V. alginolyticus 7 B 75 N
J7 o KRR BRI R I RE I PEIRE T Rl
Tl P BE o Pk ] @

o B OB S B R AR
Al

GEEFAET 10* CFU/g body weighty (9564
B At AR R AR B S SRAE Table 3 #UR » Bl
FiBEfa RS 10* CFU/g body weight SEATH ~ fik
BEREGWRAEER  REFEEES I
100%+96.7 £ 5.8% kKt 100% > $THEAHE 96.7 £
5.8% » = HHAABSAH B B IG SERH 2 S (>
0.05) -

= AR B AR S RO B UK E

NER L

BT R ER A M /K ORI 5 TR SO A T
HAM BT K P R R AR (Fig. 1a) »
1 RINIEE BRI 2 KK ABEE
JE(E Ry 3.67 £ 021 ppm > 55 1 REIIKGEARE
MHeBEMKARZBEEHER 233 £ 01
ppm - ¥Ry 3.0 = 0.08 ppm - FHADEAER
ZARERIRENE S SR - BINIIREE 3 R 3
BT BRIy 3.0 = 0.19 ppm; &5
4 REFRIMEEHEMCABREE R 2.67 £
0.26 ppm > {AEHERARY 3.0 £ 0.15 ppm > {HIR
AL EAR A K PR EAIRE R AR 3.67
+ 0.31 ppm - BRMSERS 5 Rtk KEH
FH 2 RB 2008 BRI SO L2 3.67 £ 0.1
ppm » FEAREREHT R 2.17 £ 0.26 ppm #H
{EEP R AR - 256 6 REuatBaEH R B IFHH A
RBAREIREER - B85 7 K > Mgt
BIFRIIES 2 ZOLG BRI E - WkERRE
HEEES R 3.67 & 024 ppm K 3.0 = 0.19
ppme SEETESE 10 RERRIDEA R Z BRI
BEEE 1.17 £ 0.11 ppm » Z#&Z3REZ 5 AL Wil
FHE s ISR RS 11 RERBAIREERK
% 1.0 £ 031 ppm> 5 12 KEERE - B 0.5 +
0.32 ppm » [ ARBZIREEWI A= - AEE 14 R
53 RINIIASAER - BEEME 15 RIFEREA
HEERRER 1.67 + 0.14 > FEEAREMR FAE
2.0 = 0.21 ppm> E{EREER 4.0 = 0.21 ppme

SRBEIUIR - BEIRINER A B 2 A B F R
JKEYEEAEERIRE » A5IRAN Fig. 1b FivR < 88 1 X
ISR BERVEE 2 K B R S R A e A
FRIRIEES ETFR 0.15 = 0.015 ppm > #RANEREE 3
R WAEHAE R ERIRE R 0.15 = 0.012
ppm  EFEE A RRE 0.2 = 0.011 ppm
Rl 5 25 4 R BIDEE R SRR T T
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6.00
—X— Control
s00 | ---@--- Rho.dovulum‘s‘ulfldophllum % % ?-E
— & — Bacillus subtilis
400 }
£
[oR
&
z 3.00 F
+I<r
I
Z 200 }
1.00 F
0.00 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
1 2 3 4 5 6 8 9 10 11 12 13 14 15
days
(b)
05 r
—X— Control
0.45 } S
---@--- Rhodovulum sulfidophilum
0.4 | — A~ = Bacillus subtilis
_. 035 F
£
g 03}
4
' 0.25 F
o
Z 02t F—X X—
0.15 F —N-— 1
A\
01 + /7 o\
\\\
0.05 t AN
0 1 1 1 1 \\:4’;;’4 )
1 2 3 4 5
Fig. 1 (a) NH," and NO, in the grouper ponds both with and without (control) adding Rhodovulum sulfidophium

and Bacillus subtilis during 15 days of rearing; (b) addition of Rhodovulum sulfidophium and Bacillus subtilis, grouper

pond water nitrite concentration change of circumstances.

BEE 0.1 £ 0.006 ppm > FROIAL SRR HH RIAERFR
0.15 & 0.0058 ppm < 2§ 5 K > FiadBatH A AR
FERE TR 0 ppm - i S HEHH AT A BRI B R
F+Z 025 £ 0.012ppm; 55 6 K% > fadBEtHEE
SRR Bt > 28 7 R > WiiiBRkHA HIEE 2
RIS E RIS - 25 9 KIRE » FiEatHAE
MR RS LA BB RMAR L 025 £ 0.06
ppm ° £ 10 KK > IIDEA R TrnsEe R
B2 0 ppm > MR AR BRI 0.15
+ 0.056 ppm ; FHEE 11 KL » IRIDEEERHK

SRR M T o TSR AR B I (2R
0.05 + 0.062 ppm * HEFFZEEE 13 K - 5 14 K »
WAERERRHES 2 KafEE - REAEERIRE 43 BT
0.15 = 0.008 ppm Jz 0.1 &= 0.173 ppm - 5 15
RKIF - ma e B R iRl s 0.05 = 0.035 ppm
(Fig. 1b) -

G E B B AR B B DS R B R
B SRR AN (Rl 4 2 R R PR B T Bl 2
TRASEBM L Fig. 2 BUR  INIDEE BREL AR
PR S A IR A 2 (P> 0.05) » IRAN
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55.00
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40.00
35.00
30.00
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25.00

Weight (g)

20.00
15.00
10.00

5.00

N

0.00

=

N\

Control

R.sulfidophilum

0 days

Fig. 2 Body weight of grouper which were reared in the ponds with or without (control
sulfidophium and Bacillus subtilis after 15 days of culture.

EEE 10° CFU/MmI SEHgR8EA 431 £ 3.0 ¢
BN 45.1 + 3.8 g WE SRR 4.7% 5 TRN
FEEREES 10" CFU/ml SP¥R8E 432 = 42 ¢
BN 442 £ 33 g WEESER 2.3%  BE
FSFEgpuEd 44.1 + 43 ¢ BWINE 465 + 5.9
g WMEATER 54%  HFGEES RSN
W A B A o i = A B o B R R R [ feed
conversion rate ; FCR = fEREHFEE (¢)/ A
EWER (o)) Bl 1.04 - A B ENEER - ¥
i E 98.7 = 1.15% HAHAHIT.3 £ 231%
MBI 94.3 £ 3.21% -

15 TR B A A B I Jir R A B SRR
SERIRREESET V. alginolyticus ~ V. anguillarum J V.
parahaemolyticus &5\ BAHIHIJJ - Peypoux et
al. (1999) WFEEREEIIRG AR E ] 2T EY)
‘B o B RS TR R SR R o AT AR P
TR BRI ©

to A R AP R R A HIHTCR - HEHLZ K Rt
WA EASHETIEYE - AEEER > R
P A (siderophore) » YAEEG (lysonzyme) -
H NG (protease) NLEAEALE - fEME R A LUE

b={3103

B. subtitlis

B. subtitlis

Control

R.sulfidophilum

15 days

=

adding Rhodovulum

A REIEREE pH (R > DU SIE B [ B 2 3K
2% (Verschuere ef al., 2000; Patricia ef al., 2012) - [i
& (2002) thH3EHT - RIS 10 ~ 20 ppm SHE
B R RO AR R o A W B i e e 1 e e T
o ATEREENR R A - FRE R -
B e G BRI R R I RE S I b
RIS > ERE Ry 10° CFU/MmI 2 1
HIREST > (58 V. anguillarum P2 10° CFU/ml B
HIHIT - HIEREEs 10 = 0.6 mm 5 SEEREIREAE
10° CFU/ml FEFIIHIBE SJ#: 10*~ 10" CFU/ml % » %}
V. alginolyticus EHITH] 7 - HERIE S S RIREE B
WRf - BEREL ORI R ILES R S B E » DUk
R R B o S IR EE Y S+ IR s 28
BRI B 2 SR - LA RIREREE 10° ~ 107
CFU/ml ¥} V. alginolyticus 10° ~ 10* CFU/ml J V.
anguillarum P& 10° ~ 10" CFU/ml F#IE S HFE
S D R U IR G O 1 P R Rl K o 5
BEROLEEE » B ZEBE LA EHENR
T FHERYEGE S WIS I B I RE e 12
5 e RS EEE V. parahaemolyticus I J7H%
o WOLAHEIEER 10' ~ 10° CFU/ml % V.
parahaemolyticus ¥ HHNHIGES] - (HIZRAFEEIRE
BT R RE S o R 10° ~ 10°
CFU/ml V. parahaemolyticus 5 E530E] )7 » HIE]
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B#i®E 7 ~11) £ 1.0 mm - XGEEE V
parahaemolyticus PIHEIJIERES » H¥ A. hydrophlila
EHNHI JIRE ST - WTRE R IR Ry W bR IR R B V.
parahaemolyticus Jz A. hydrophlila Fi%E 2 %%
YIEBAMOCE R AE - R 8 EIRH A SR
R XXEEREMOWMZVTEYE ARG E 4
hydrophlila B FEHHNHITER -

TERGEAR BRI SRR Rt EE A. hydrophlila
AN ST - EDE S R HIHEER RS R A RS - i
EREEREERY 10° CFU/mI BHHA B R & s i
TR AIHITT - Hrh$ V. anguillarum IR I
> MRS 10 CFU/mI B %} V. anguillarum
4 10° CFU/mI B HIEI T - I RElREE Ry 8 =
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Application of Rhodovulum sulfidophilum and Bacillus subtfilis to a
Nursery of Orange-Spotted Grouper, Epinephelus coioides
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ABSTRACT

Due to the discharge of metabolic waste in feces and the accumulation of uneaten feed, cultural ponds are
easily polluted by massive ammonia nitrogen, nitrite, and organic matter. It deteriorates the cultivation
environment and usually causes prevalence of diseases in fish. Therefore, the improvement of the cultivation
environment and the reduction of infection opportunity for pathogens are the key factors for enhancing survival
rate. The aim of this research is to investigate the effects of the probiotic, photosynthetic bacteria Rhodovulum
sulfidophilum and Bacillus subtilis on the inhibition of several Vibrio pathogens in orange-spotted grouper,
Epinephelus coioides aquaculture. In vitro, the R. sulfidophilum and B. subtilis at the concentration of 10*
CFU/ml effectively inhibited the multiplication of Vibrio alginolyticus, V. anguillarum, and V. parahaemolyticus
in plates. The addition of R. sulfidophilum and B. subtili into water can mitigate the amounts of ammonia
nitrogen and nitrite in the ponds and thus stabilize water quality. The research showed that adding R.
sulfidophilum and B. subtilis to the grouper culture pound can stabilize water and inhibit pathogens; create a

good nursery environment for grouper culture; reduce the prevalence of disease; and elevate the breeding gains.
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