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Contamination of Bacteria in Artemia (Artemia salina Linnaeus, 1778) and
Brackish water Flea (Diaphanosoma sp.) Culture Using Organic Waste

Fermented Solution

Kunyarut Suntara* Ritthikorn Sornkaew Suttichai Rittitum Tuspong koomgew
and Chatree Tarasang

Samutsongkram Marine Shrimp Research and Development Center
Abstract

Bacterial contamination in artemia and brackish water flea culture process were monitored
from October 2008 to July 2009 at Samutsongkram Marine Shrimp Research and Development Center.
Total count bacteria in artemia, brackish water flea and feed using in culture process were monitored every
3 months throughout the study. Feed using in this culture process was fermented organic matter solution
which was prepared by fermenting the mixture of Caulerpa racenmosa, Soliria robusta, Acantrophora
spicifera, rap-rap, shrimp by-product and monosodium glutamate processing residue. Feed using for
artemia was produced at 70 part per thousand (ppt) salinity while feed using for brackish water flea was
produced at 15 ppt salinity. Fermented organic matter solution was fermented for at least 3 months before
being used. After one year of study, we found the average total count bacteria and average total Vibrio sp.
in artemia was 2.16x10° CFU/g and 3.70x10° CFU/g of artemia respectively. Feed using for artemia had
average total count bacteria and average total FVribio sp. at 2.12x10°CFU /ml and 7.0 CFU/ml,
respectively. Average total count bacteria and Vibrio sp. in brackish water flea was 1.10x10° CFU/g and
8x10° CFU/g, respectively. For feed being used in this study, we found the average total count bacteria
count and Vibrio sp. in feed solution was 2.00x10° CFU /ml and 14.50 CFU /ml respectively. Average total
coliform and fecal coliform bacteria in artemia and brackish water flea feed was 4.50, 2.00 22.00 and
13.80 MPN/100 ml, respectively. From this study, it can be concluded that artemia and brackish water
flea which were produced by feeding with fermented organic matter solution had bacterial contamination
level lower than standard. This artemia and brackish water flea culture system should be promoted as an

alternative way to efficiently utilize organic matter in shrimp farm.

Keywords: organic fermenter, bacteria, Artemia salina (Linnaeus, 1778) , Diaphanosoma sp.
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Tas143% Spread Plate @8R UNNAIN AT



4.2 mswunriavedudlelulstiufumaslsinnses

A dd’d (% 1 [ dy dy 1 dy (% =

@on la lalNNanvusIaNA NN UUUDIMITIAeNYe TCBS muioanymay 2-3 Ialall

g 1 4 g { A = <
aIWUDIMS TSA 1gniFone (Sub culture) i 1% IiFeRusqniudniuluemisiu (TSA Slant) uen
a g a Q‘{Ql an =S = as 9 1 9 =S
FUAFOUTFNTABITNMINATOUNNTUATA AT N5 UEolwell (1984) 1Aun msdoudunsy nagouns
v
adraen il Ta TnsuoonFadftochrome oxidase), NATOUOF test, nadouaNNa e lumsldina
Y

% 1A5® (Decarboxylation of amino acids) HazA1W 1A 0/129, NadeUMIsYAD TnveusouuaiGelY
sEAUAMANTUYONACI 0, 3, 6, 1Az 10% UazNTzAUgMNR 4, 20, 35, 1A% 42 DIAITATOT SN

m3ldganado1aPl 20 E Tunisduunatiaius Telaeld 1151051 API web software

4.3 mamifSinadaanesunaviua uazilnealnanesulueiriislsiudgun uazlsinses
M5 APHA (1970)

Y
%

L] 3, 3 g’ 1 o = Y 3’ =) A
aafmod1e 0sued liuauuaz Isinses widensdte  1unde 1.5 % asaiio
Y [ v
T ldanududu 107, 107 wag 10° udagaifianududu 10" 51103 10 Hadansldaslunasaiil
Y v
1113 Double Lauryl Tryptose Broth (DLTB) #aeaag 10 Jadans 3117U 5 vaoa tag gaiia1ed1ai
Yy 9 - - - a Aa Aaa .
ANUNTY 10 7, 107 waz 10~ USuas 1 Uanans aslue1ms  Single Lauryl Tryptose Broth (SLTB)
o Y 9 o ' { A A o
Swauanududuag swaea i ldumziveNiguugli 35 1 ossuaaded UM 24-48 2 Tug
v R o Aa @ a4 , 1 A A A o A aa
JunniurunaeanUun@ina¥i 1y Durham's tube MEF0IINMADATLNALNY HADAAL 0.1 Yaaans
v Y '
2314811115 2 % Brilliant Green Bile Broth (BGLB) Niiaesa Durham's tube 111 l1unmiziyon 35 + 1
' Y
parnIraded 1Y 48 ¥ 114 taz onewene 1 Tasldaslurasane s Escherichia coli (EC, Difco)
medium ¥aoAaz 0.1 NaaaATIFUNY UUNGUNYI 45 0.2 DIrIEATITUIY 24 FITua Wa positive
dy dy A A A = S A I A g’ a a [2J Aa a
INNADADMI51A84T0 2% BGLB Aovasanlasudnndmoniudituuaznauna YSualng
7 @ ) o o Hq v . < & o o &
Wesuianuanm ldvinmsiudiuiuvasan 1¥ina positive luemsiaeade 2% BGLB dwmsudsunm

= a 4 vy v o Aq ¥ .. dy zﬂy . Yy A
Wﬂ@ﬁiﬂﬁﬂ@iu ?Tﬂﬂ%TﬂﬂﬁU“]Jmu’JuﬁﬁﬂﬂﬂﬁlﬂNﬁ positive Glu’ammammfa EC medium Lia3tngu

A1UA15 19 Most Probable Number (MPN)

a Jdy
5. N13UAIISHUDdYA
a 4 1 A oA a A A a a A a
AATICUHINURDAY ﬂ?L‘]JfN!‘UiJ?JW]iﬁTH‘UEN‘]JﬁJTm HUANLIYIIN ‘]J'i‘JJ'lm’JiJﬁI’f)ﬁ’HJ Iﬂﬁ
S o ~ a < J a A S o S o J '
Wosuariua Lm%ﬂﬂ@ﬁﬂﬂﬁﬂ@iu GlMUTﬁiJﬂﬁ'TiE]U‘VIiEJ 3’3111/]@@]’311314']!7?1%!,&13@’3“131!1 NIvYy Lo

a 4 1 Y] 4 o a 4
AA3121ANNU5U59U (Analysis of Variance) N5zaUANNF0IY 95% Tasl¥lsunsuneuniaes



HaNSANHI
1. SunamuaniEesnlumlsiudy aalsinsesvisvedlsinduuaze1risveslsinses

wanmsanylsunamuanGesauludal 1siufy wu Jaunde 3.84 x107, 132 x10°, 1.34
x10*,3.50 x10° CFU/mI mwdduTastaunaeiiad 2.16 x10° CFU/ml 0115903 151iufy Haunde
2.10x10%, 2.10x10°, 2.00x10° uag 2.40 x10°CFU/ml mud1ay Tasliaunaenddl 2.12 x10° CFU/ml

A ] ~ a A A [ g} <] A A 1 =
LllmﬂiEJ‘UL‘V]EJ‘lJ‘lJﬁﬂmL!,‘Uﬂ‘V]LiEli’n\lcl,u@]’;bliunﬂu NUNUAURDULAQASIADULLAL

9 9
Y

1 = ~ ' o a3 1 A v o w aa
mmaﬂmﬂqqmﬂummimaﬂimmu DUNUUITIAYNADA (P<0.05)
= a A A @ 3 ' 1A A 5 8
WﬂﬂﬁﬁﬂﬂTﬂiNTmLLUﬂT}Li‘c’li’JlI‘luG]C]lliu1ﬂ§®8 WU UAURAY 5.00 x107, 4.03x10, 1.32
6 7 o W A A oa 3 J A A
x10°, 4.90x10 CFU/ml 914a1ay Iﬂﬂnﬂuﬂail‘ﬂﬂﬂ 1.10x10° CFU/ml 1u@1ﬁ15m8015u1ﬂ368 UAURY
5 5 5 5 o w S 4 oa 5 A
2.00x107, 2.21 x107, 2.0 0x107, 1.80 x10" CFU/ml A 1au laelanaenad 2.00  x10° CFU/m tile
=) = a A A Y g’ 1 1 d‘ 1 A 1 c&‘ 09.:} =) '
L“lJiEJ“]JmEJ‘U ﬂﬁﬂ‘mllﬂﬂ‘ﬂljEJ‘i']iJGluG]'JUl‘iHWﬂifJEJWU’JHJﬂWlﬁlﬁﬂl!@ﬁgL@'E]ulmgﬂnﬂﬁﬂﬂ\?ﬂ’g\?ﬂ’ﬂclu

o w a

Y v
pmsvedlsiiinses ednelitiodiAyneana (P<0.05) a1319i1

a 1 = a A A @ :’ < @ :’ 1 :j < g’ ]
MINN1 ﬂWLﬂﬁﬂﬂiNWﬂlLlUﬂ"ﬂliEl‘i']iJGl'm’JhliuuﬂiJ G]’Jhliu1ﬂ§ﬂil E]W‘Iﬂﬁ"llﬂ\‘ihlﬁﬂlfm L!a$@11’iﬁ"ll’é)ﬁhliu1ﬂ‘§@ﬂ

1 d' = a A
Aundedsum uuanGe

Y
o

¥ila ¢1.7.-50 1.0.-51 190.8.-51 n.0.-51 nagnal
T5riudin
(CFU/g) 3.84x10'+1.89x10°  1.32x10°£2.62x10°  1.34x10°£5.71x10™  3.50x10°+5.40x10°"  2.16x10°+£3.90x10™
g
J g
21113 151 Aw
(CFU/ml) 2.10x10*£6.24x10™  2.10x10°£3.0x10°"  2.00x10°£5.74x10™"  2.40x10°+6.15x10™°  2.12x10°%5.20x10”"
T51i1n308
(CFU/g) 5.00x10°+2.72x10™°  4.03x10°£1.02x10*  1.32x10°£1.01x10°  4.90x10'+6.69x10°*  1.10x10°+2.00x10™
g
21113 15111030
m .00x10°+3.01x10™ 21x10°+2.50x10™" .00x10°+7.66x10~" 80x10°+4.70x10™"  2.00x10” +4.40x10™
(CFU/ml) 2.00x10°+3.01x10™°  2.21x10°+2.50x10™°  2.00x10°+7.66x10™"  1.80x10°+4.70x10™" 2.00x10°+4.40x10™"

' { e v Y Ao o o v 1w ' o ' o o w
Neig AuRagluaausn colum) AEINU MUAITNHIMAVANAULAAINTANUUANANNUBINTNBTIAY (p <0.05)

=) ) U : [ U ?)’ ! 9D’ < 901 1
2. ﬂianm’mﬂmaﬂuﬂ’ﬂimmu ﬂ?ﬂ’iiﬁliﬂﬂi’)]ﬁ]iﬂli’)@ﬂﬁﬂ“ﬂﬂ !!ﬂﬂ1ﬁ1‘iﬂli’)@1’i‘l~!]ﬂ§i’)ﬂ

= a Aa A o :’ <3 1 a Aa A a1 =
NamiﬂﬂyWﬂSNWmauiT@imalum”limLmJ NWUN ﬂﬁﬂJTm‘lJﬂQ'JUﬁI@ﬁ'JN uanunay

5.50x10°, 8.60x10°, 8.80x10°4@% 5.35x10° CFU/ml mua1a1 laelanaeindil.70x10° CFU/ml 81%13



vadlsiufdiaungs 8.00, 5.00, 8.00 1Az 7.00 CFUMI auddy Taeliaundeiall 7.00 CFU/mI 1o

2

= =1 a Aa A g/ <3 = = [ A 1 = qﬂjd [
uJ'iﬂumEJmJimmimﬂaiinflum’J”limmn Wm”lam1male,mazm@uuazmmaamﬂgaﬂ:]ﬂu

[ a

mmsmm"lsﬂyuﬁu PINNNBTIAYNNADA (P<0.05)

wamsanUSinasusTesawluga lsthnses wudh Sauade 5.40 x10°, 6.20 x10°,
8.60x10°, 3.50 x10° CFU/ml mMud 19y TaoTieundondl  8.82x10°CFUml Tuownsveslnindes 7
Aunae 9.00, 17.00, 15.00 , 17.00 CFUM gy Tnefisundenddl 1450 CFUmI denfSouidioy

a Aa a (% g} 1 = d‘ 1 = 1 dl qsxld 1 g}
Psmaius TeswludmIsihinsesnunlinumasuaazifounazandendilganilu eisveslsih

SIS v

N300 081N IAUNTDA (P<0.05) (A1519912)
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d' 1 A a A A @ gl < [ :.;y [ gl < oyl
mMsn2 arnasdsuanusTesuldr lsadvaudarlsiniss emnsued 151uaN tage1m1sved lsHT o

VoA a a
ﬂWmﬁfJ‘]JiiJWmTlJiI?]i’Jll

v
o

"]fﬁﬂ f.0.-50 4.9.-51 14.8.-51 N.A.-51 Lﬂ?;f]‘l/l\id
i
(CFU/g) 5.50x10°£1.54x10™  8.60x10°+1.21°  8.80x10°+1.78x10™  5.35x10°+2.29x10°"  3.70x10°+1.42x10™
o st
(CFU/ml) 8.00:1.00" 5.00+0.50" 8.00+1.00" 7.00+0.50" 7.00+0.75"
151510900
(CFU/g) 540x10°£1.20  6.20x10+2.9°  8.60x10°+3.14" 3.50x10°+7.03" 8.82x10°+3.56°
o3 lsihnsos
(CFU/ml) 9.00+0.20" 17.00+0.20" 15.00+0.70" 17.00+0.50" 14.50+0.40"

v @ @ 1 @

vineg Anndeluaaus colum) Moy Silidnusmiudesiunaasiiinuuandsiusdaiiiodifn (p <0.05)

3. MINuuNraIusle

o a a 091 1< v & o o o <
namsaaden Inlafiivs Tolulsiauszezduande $119u 60 ToTman Suwnldiilu
a [ a |
Vibrio alginolyticus 56 loTaan Aatlu 93.33 % 7. parahaemolyticus 3 loTaan Anilu 5.00 % uay
. . a I ) o oy 1 v & o o o 9
Vibrio sp. 1 lolman Aallu 1.67% dwsulsihnsesszezdudande s1uu 60 loTman $iwunld

U V. alginolyticus 911 52 o Taan Aauilu 86.66 % Vibrio spp. 9117 8 loTaman Anidlu 13.34 %

(M13199 3)
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d' a a a Aa A v 3 o g’ < g/ 1
AN 3 %uﬂﬂl@ﬂ?ﬂii@uﬂﬂ‘ﬂlﬁfJV]W‘]JGluﬁzﬂx@?!@]lﬂﬂﬂlﬂqbliuqlﬂﬂllaglliuqﬂﬁﬂﬂ

¥HAAI0E1 J2YY ¥R Vibrio % fiwl % Identification
Ysri i V. alginolyticus 93.33 96 - 99 %
fufinse V. parahaemolyticus 5.00 91%
Vibrio sp. 1.67 92-99%
Y51i1n700 V. alginolyticus 86.66 99%
fufinse Vibrio spp. 13.34 85 - 90%

4. 510 Tnanesunaviua vazinealnanosu luswisvedlsiudu uazerisveslsiinsos

wamsAnuwu U5uaTaaefuianualuommsves lniudufisunde 2.00, 7.00,
21.00, 2.00 MPN/100 ml @ 1u&191) Taefieundendd 450 MPN/100ml davlSinailnealadmedy 7
FURAY 2.00, 2.00,2.00, 2.00 MPN/100 ml anysdndy Taefiaunaeiad) 2.00 MPN/100 mi

namsan T USa Taanesuisualuemsveslsinges Saunds 79.00, 5.00,
2,00 118 2.00 MPN/100ml audd Tasfiaunaeiil 22 .00 MPN/100ml da1/Sanaiflaea Tnavle sy

FAURAY 49.00, 2.00, 2.00, 2.00 MPN/100 ml 9118191 Tasdiaunaendi) 13.80 MPN/100 ml

a q =<
aztuazInsamansann
= a a A Y] oy 1< = ~ 3 ~ 8
NHANTANH YSnauaiisesauluda 1sviuay woi Saundensd) 2.16x10° CFU/mI
:l <3 = = qa;' = 5 a a a Y] oy <3 = A z ~
911304 15 uAN Taundensd) 2.12 x10°CFU/MmI Ysunaivs Teswluda lstiudy liannaeisdl
6 " A A 4 A a A a
3.70x10° CFU/m! uaz luemsveslsvuay Taunaensd) 7.00 CFU/MI yainduness tazame
Y= dy a ==} 1 3’ < 1 a ==t
(2549) laAnuimsdudlouvarmsantSanuaiisenn 14 lsduan wuhdsunauuaiGes ey
Aa A A dy 1 oy S A 1 ' 8 8 8
A5 TosawimudleululylsiuAulinegszning 1.45 x10°-2.75 x10° CFU/mI 1az 5.58 x10° - 15.36
8 o w v 1 T g‘ S A (A a2 A ' v oy <3
x10° CFU/ml muday 1unlulysduay SUsumauuaisennniludisiufurazemsvesls
3’ < 3 J a a a
wuay TumsanendstiwuIug Te3 wilafe V. alginolyticus, V. parahaemolyticus W82 Vibrio sp. dU¥)
1 X . Ao 9 :’ 1< = v & o 4 dg/
LAZAUL (2549) WUN V. alginobticus N3 wun 1a9n lsrindussez uamdeauazduauds anvhsu@es

% % a i d g‘ v a o a a
TuFanianzranst MasaasrimineasounidlasldmatialuTulaauoa touAUod VAL 165/2-1
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I a { (DK v g/ Y v J a { o I~
Whurtian line lsaludadiih wonvinil v, alginolyticus vaesiugiluatianiiss TeanildiluTs
a Y an
TuTean EluQQﬂJWTJLLﬂ%Wﬂ (Litopenaeus vannamei) (Balcazar et al., 2007)
o [ a A A oy 1 [ ] = 9 1 = qﬂz’ dy
dmsuUsunamuaiFelulsihnsesds lunelinenuvesdlamnou msanyiniail
L= a A A QU g’ 1 1 d‘ ~ 8 gl 1
wundTnawuaiGesnludalsinges auadeluseudl 1.10x10° CFU/MI lusmsvealsiingos
A = 5 a a a (A = 5 J
IAunae 2.0 0x10° CFU/ml U5uaivus Tesamluseviliaunae  8.80x10° CFU/mI lusmsvea l51in
[ 1 { 4 o a a a I~/ a - ] Y]
N30 IANRAY 14.50 CFU/ml Wedwunsiavesdus lowy V. alginolvticus (Hustiaiausui@odny
g’ < a YR a ~A A 9 o d'dy ] ] 1
IsviuAy aan vezame (2540 ) lddnuSunauaiiGeludinadiniaesludoszuuiamun
a " a a a a " a I~ a { ]
UsinamuanGesaulanuy 10° CFU/mI Usinanus Tosaulinu 10° CFU/mI Wualsunaimunzaw lal
' Y a o 2O 2 g AA ° A 9 1 a
nelinalsaludniiii danwanisnaass luasatitinii a1 IUANNRIB ALY U
==t Aa a " Aa 1 d' o a 9 I A A (B Y a
nuANE o3 azIus Tesw lumuannasgiuezdodmunyidaudmuiuytian lune 1iinalsalu

Y
3

< o
Ao
g’ < a a 4 09: a 4 1 {
luevinsveelsiuay wudsSua Tnavesunmuanazianealaaesy Tuseviliaunae
[ [ o W 1 oy 1 a a 4 qgj
8324719 4.50 1182 2.00 MPN/ 100ml @ wd 9y daue1sved lsihinsesnuilsina Inanesunavua
= a o == .d' (] 1 o w 4! a
wazinoalaanesy TusevdliAundeegszning 22.00 1ag 13.8 0 MPN/ 100 ml gua1ay 91/
a 4 z a =1 a J a 9 1 1 :j o A
Tnalesuianua naziFinailasalaawesuwululSinadesnnamwnas giuauniwiimzaaeian
a o Y a 4 09’1 1 " Aa @ o 1 1
nsuvansmua v Inaesuiavua fia1 iy 1,000 MPN/100 ml 1agdadinamunasgIuamnIw
2’ ay a = ) = a 4 ] a
Wnsvesnsumuguuany Fdmuaaiilnealnavesu linasiiu 100 MPN/100 ml awdszma
a' 9 1 a % 1
AUTATIUNTAIIAAOUUHITIARVUN 7 (W.A. 2537)
=® 3 dy FI 9 a A LA 1 dy 9 o :} o
nnmsanpnsilagllainms ldasounsdntiegluszuumsmesdaniuiuimdn
a A A 91::9‘ 3’ < 2} 1 3 A A dy == 1 P o 9 I~
msounidime 1daes lsindumag IshnsesiudidsmagenuaiiGseglunuaineousy 14 naziiu
Y
=S %

o a A d = Y Jd 9 1 ' 9 a o o’gl o 9
ﬂ1iu1ﬁ’1i’0u°ﬂ‘iEJiﬂ‘I’iiJ‘uL’JEJuGIfH“IJ‘i%TEJGHufJEJNﬂiJﬂW %GﬂﬂﬂﬁuﬂuﬂﬁNﬁﬁﬁﬁ’)uﬁ]ﬂﬂ\‘lﬂ\‘i%’)ﬂiﬁﬂﬁ

Y v
o A 3

dy v =)
INZLRAITAIUTNANNYIYU

Y a
9Na1IDINDY

a A a =3 a ~ J s A 1 = o dy
AUNYTA TN, UUNING D138WU, qUNIINITBl avana uazders umadan. 2549. myduileu
a a2 ' oy <3 N
sazmyansmamuaiFenn lulsiuay. Tueaumsiszguniadnms
a @ 4 3 { a @ J
YHINGAINBATAIAAT A1U)5zNe ATIN 44 WHINAINBATAIAAS. Wi 161 171,
FINVNYUNEN. 2537, YseMAnmLNITUMIAUIAROULHINARTUN 7 (W.A. 2537) DONAIAIIN
lunsesmigaadudsunagsnEIUAINAWIARDUIHIHIA W.A. 25351599 MHUANIATTIU
g‘ o a 1 { { @ { o 7
Aumiimziaseis. Ju: 519999101 1auh 111 aoui 119 a3y 24 nUAWUT W.A.

2537. http://www.onep.go.th/content/pra/committee announcementQ7.htm.
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a A a 4 [ oA IS 9 o d‘ dy ]

aan Lii’)\ulﬂu, TUNT TUITUN N UAZNAITT LAITIUTON. 2540, LL‘]JﬂVlLiEJGLuQQQﬁ”IﬂTi/llﬁﬂ\ﬂull@

[ a a [ 4 3 {
izuu‘wmm.‘lu: iwqmmsﬂsmgmnN’mnmium’mmamﬂymmﬁm ALRNIEEA ‘ﬂi\iﬁ 35.
UHIINGITOINBATAIAAT. NFUNNA. Wi 3-10,

9 aa 4 a A dy o 491 A A

UV AINA, UnAs vIstun uag ]lWﬁ”lﬂ ansnana. 2549. msduouuazInunovewuanise

. @ oy < 3 o A dy 1 a a a J a Y 9
Vibrio spp. Gluﬁﬁlliu”llﬂlli@]mlﬂﬂﬂ!afJ\ﬂLlll’fJﬂu. ﬂiﬂuliluﬂ‘uWLl‘ﬁ HUINYIAIYIN. 107 ¥iun
o J o a dy == A d‘ 1 a
DUUA AUTASNIUY. 2523. ﬂ”IiLW”I%Lﬁﬁ]\‘]i’)”lﬁ‘]/]l,hEl(hlunﬂﬁi’).ﬁl‘l—!: Liﬂﬂﬂﬂﬂﬁﬂizﬂcﬂl‘ﬂﬁﬁ‘lﬂﬂﬁ
k4 v
YINedunEAsMaas aandad asei 18, uMANeduNEATAAAS. NTUNHEN 48-48.
v o v a a o a amA = a dy dy o g} 4

DUUA AUTASWIUY UL NTYY ONTTITU. 2547, ITUUNYATAUAD wanWums@esdaigeiin N

~ a Ja o @ ) a 9
‘V]ZLﬁﬁ%‘lJ‘Uiul“]ﬂﬂa. ﬁuﬂﬁ%ﬂlla$wwu1ﬂi$3\lﬂ‘lﬂﬁlﬁhﬂzlﬂfﬂlﬂi'l. ﬂiilﬂimm. 42 .

APHA. 1970. American Public Health Association: Recommended procedures for the examination of sea
water and shellfish (4th ed.). The American Public Health Association Inc., Washington, D. C.
105 pp.

Balcézar, J. L., R. L. Tyrone and D. P. Cunningham. 2007. Effect of the addition of four potential
Probiotic strains on the survival of Pacific White Shrimp (Litopenaeus vannamei) following
immersion challenge with Vibrio parahaemolyticus. Journal of Invertebrate Pathology 96(2) :
147-150.

Colwell, R. R. 1984. Vibrio in the environment. NewYork , John Wiley and Sons. 239 pp.
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Y ' g} { v g} % a J gl < g' '
ﬂ]iNN‘H’Jﬂﬁ 1 ﬂmmmwmmﬁﬂ‘lumumnﬂmiau‘ﬂ%mmimaﬂimmu nghlilﬂﬂiﬂ&l

e

11929819 iAou gavgil ey damlad  anwdAy  wewlwile  Tulesd

(€ wn/a) WA @asa)  wnJa)
ﬁJWWﬁﬂﬁTiauﬂ%g #.9. 51 27.50 8.06 160 69 3.361 0.029
611’11561]@\1]151::}1@% u.n. 52 22.60 8.05 236 75 3.361 0.024
14.8. 52 30.00 8.05 196 138 2.181 0.034
f.f. 52 29.50 8.33 91 75 2.499 0.045
m%ﬂ 27.40 8.12 170.75 89.25 2.851 0.033
Swminassunid e sl 2800 7.6 125 10 2.645 0.520
omsvedsindes  wa. 52 21.80  7.84 135 15 0.843 0.712
1.8, 52 3100 8.60 170 15 0.093 0.001
n.n. 52 2000 851 165 15 0.074 0.001

nay 27.45 8.15 148.75 13.75 0.914 0.309




