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ABSTRACT

Probiotic bacteria have been more preferable for the control of contaminating bacterial
diseases in prawn cultivation. This study attempted to isolate probiotic Bacillus spp. for the control of
bacterial diseases of prawns from the gastrointestinal tract of fresh water prawn (Macrobrachium
rosenbergii de Man) from three natural canals, Tasan (TS), Lam Luk Bua (LLB) and Huai Muang
(HM) in Nakhon Pathom province, Thailand during July to October 2011. The bacterial isolates were
purified. Their ability in inhibiting the growth of pathogenic bacteria by Agar Well Diffusion Assay and
probiotic activities as abilities to grow in the presence of bile salt and high NaCl concentration were
studied, The temperature and pH ranges for their growth were observed and species identification base
on 16S rDNA gene sequencing was made. Eight satisfactory Bacillus isolates encoded as TSM33,
TSM262, LLBM241, TSN262, TSM362, TSN63, TSM499-4 and HMN151 were obtained. They inhibited
the growth of Aromonas hydrophila, Vibrio harviyi and E. coli but were unable to inhibit the growth of V.
parahaemolyticus. All 8 isolates grew well in the medium containing 0-9% NaCl, pH 5-9 and at 20-
42°C. However, They could not tolerate bile salt of higher concentration than 3 per cent. All isolates
were identified as Bacillus spp. and as follows TSM33, TSM262, LLBM241 and TSN262 were B.
subtilis, TSM362 was B. aryabhattai, TSN63 and TSN499-4 were B. amyloliquefacians while HMN 151
was B. thuringiensis. These results indicated that all isolates could probably be used as probiotics for

giant fresh water prawn cultures.

Keywords: Probiotics, Giant Fresh water Prawn, Bacillus, 16Sr DNA

"Tosunsudrunsasmans amsinseansuazinalulad um’iwmé’m‘mﬁgumﬂgu a.dlaq 2.uATLU3N 73000
Agricultural Program, Faculty of Science and Technology. Nakhon Pathom Rajabhat University 73000, Thailand.
* WsunswimBrinendszgnd aninanmaaiuszinalulad aninensenadguasdge e.des a.uasgy 73000

Biology Program, Faculty of Science and Technology. Nakhon Pathom Rajabhat University, 73000, Thailand.

*Corresponding Author: E-mail address: Oboodde@yahoo.com



mailto:Oboodde@yahoo.com

133 IInemansuazinalulad aninenaensasmans 7 2 ayun 1 2556 11

unAanga

miﬁﬂmmwmmmmadL%ﬂ@ﬁuﬁﬁﬁmmwLfluﬂiﬂmﬁ bfaLmﬂvl,@i”mnmaLﬁummwmﬁa
Munuanaaedsssumd ldunaaesriians (TS) aaeddgniia (LLB) uazasaswindag (HM) lwie
RRIauaTLIN TWILAE NINHIAN - AANAY 2554 me%iyaaqaméﬁaﬁa (Bacillus) 'lo s1u2w 8 lals
W@n beun L%ﬂqaiﬁLaﬂ TSM33, TSM262, LLBM241, TSN262, TSM362, TSN63, TSM499-4 U\
HMN151  daninuasinagauanuannsndusndewuaiiionelsn 4 wfia da Aeromonas
hydrophila, Vibrio harviyi, Vibrio parahaemolyticus Wws Escherichia coli lasi% Agar Well Diffusion
Assay 9INMsANEIANNERIsalwMIEUETe Wui L%ﬂ“qﬂvl,aismaﬂ snsasusadanalsald 3 odia
\&furi A. hydrophila, V. harviyi uaz E. coli u@lisnansngusada V. parahaemolyticus \ilatiiga
Hanuasnnageuanuaasnlumnasyluaniizdnsg laun anadutuas bile salt anadutuves
NaCl N INUHNIA-LUR LLa:qm%Qﬁ‘ﬁ'i:ﬁ'ﬁJ@mﬂ 'wmfwL%ann"laimaﬂmmmLﬁty"l@i”ﬁ’l,uamazmm
\Tutuas Nacl 7i 0-9% Lﬁtyvl@i”ﬁsluama:qm%n“ﬁ@%mi 20-42 °C winlddluanzif pH 59 ud
wmfﬁL%ann"l,aimaﬂLﬁtysl,uama:mé‘m{ﬁﬁ"lﬁﬁm 03 % ieiniFarsvuaundiuun lagmsiasey
seuuslusiuuasin 16S DNA WU Baninua LﬂuL%aﬁagsluaqam%aé'a léun  B. subtilis TSM33, B.
subtilis TSM262, B. subtilis LLBM241, B. subtilis TSN262, B. aryabhattai TSM362, B. amyloliquefacian TSN63,
B. amyloliquefacian TSM499-4 U8 B. thuringiensis HMN151 @3tildainanit dallqmuanti@ Henldidu

I‘ws"l,uia@ﬂlumﬂwwuﬁmﬁaﬁmmﬂmia"l,ﬂvlﬁ

arda: nsluladn fefaunsu ngada 16SrDNA

o o =) s/ Qs 4&/ a A v
A3 LAalsatzunaan@a i3 wazidanuanise la

' o Y a NI a 4
N Y]’]SL%NEING@]VI,NVL@@]WNY]Q’J? PNWAININWA

v v

QammiwLﬂuﬁaﬁﬁ@ﬁwuﬁ'ﬂﬂu

= ad s U a ti‘
GARLEY LLa:mﬂgmu:Lﬂumn @unumwa@m

WARITNTITNTIA WRzEINITAANTITIA0Y lang & 4 - oa A .
v Y Y §IUU NANNUNAWANANAS LAANIIANAIVDS

o

INIDHLAZITN NHIUNIANNAANFINLIDIVD M e o . 8 ea o .
3 g muazmsmwlumqa AaliiAnauasudanis

Y v

feamunauluundsinsssusifanadiias o - - .
USlNa@uNT T2 HZRAINNHAITNIRBIINARBINT

b®

LH9INFRARANDUITZNT LT NIV TN P - . . o -
3 Wesfauuuginw FnmsisuaiSelwsluladn

Aa A

Aa3% mssruaeslsa @aa@ﬁ]uﬂfymuamaz o ¥ o A aa X .
MWI“ﬁﬂ’JUQ&JLLa$ﬂE]Gﬂ%LLUU‘H’J’JﬁI%ﬂ’]'SL&UGQG

FILINADYN FITNITLNIZLAUILNATALTHIN . w o o
. nanen TagLan1zn15 b Tawuafi s au19Tha N

a = = o @
FITNDTA 'ﬂ%ﬂaqﬂLﬂ%aqﬂjWV\%ﬂﬁﬂqiqle@ﬂﬁﬂﬂ o o & A a A a
a’m’liﬂmj’]v[ﬂElfl_lElaﬂ’lil,ﬁ]ifuuLGIUIGHJENLLU@W]L‘SU

BAINTNINGT 40 1 daauuninaunsuidn 4. - Y 4 e e ed
e i S . fnalsn mwldfimslaienladwianfanmain
RATUINAABAINIILATHIATLALTIIATLNY /I e o v 4
o - ) analaannuuainsolaasluiiniaainisine
Wuaudraan wazvinglalunudssinealdaunn ¥ . vt e ¥ o . e T
- L ) P dasrulsauaznszdulaafihdnsniydoled
A AT NI AN SN NI INRANINTWNILA Y ¥ . T
3 Lo T o Uu (Fan, 2541 ) 3nTayaainand TlHidu
LNEAITNININIZLREI8IAINITN1TRBILLUNS o a o . . »
Y wuafiselwslula@nianudiany wazdain

Y v

ANTRINBIDY WALRILUURWILUY N WA . e
3 uwldlalunisirunlglunisiassnsmunig

v A

Ugnuazalsssaaiuan eni ww dgynignnad . ¢ cne E XA A a
_ T . v 1anUszavnvaInIIrinituasiAalodnen
aamnIseadn falath Sanwuaszunsuily

-



133 IInemansuazinalulad aninenaensasmans 7 2 ayun 1 2556 12

1
~

qmauﬁ'@Lﬁaa@TuLLa:ﬂ”@Lﬁamﬂjaﬁﬁﬁmmm
Pl wanidulwsloladninaldlung
wazLﬁ'mffaﬁmm’lmia"Lﬂ

4 a s
ailnsntuazIans

v

o =~ ~ C;d
ﬂﬂilt&lﬂtta%ﬂﬂLaaﬂt‘lia‘ﬂ&lﬂ')'l&lﬂ'l&l’liﬂi%

Qs Q? l:%/ 1
n13aueN L%Elﬂa‘[iﬂ

ihemadremaiuomssmidunszinng
LLazﬁwvléT“uaafj‘”aﬁmmmmnmaaﬁimmﬁ 3
uris ldunnaesrinas (TS) ﬂaads‘hgnﬁ'a (LLB)
ABBIRIBA (HM) 37%7% 60 @189 daniin
auEzena aataantzsiuinglduas
ATTNNE HUNLaTIBRTsuT N niuiATE
UsurmuuafiseAitiansvua lasds pour
plate Iuaﬁﬁ’lﬂgﬂu%ﬁl plate count agar ¥
TaladiAusnld aAs9uwens NA (nutrient
agar) ﬂuﬁqm%gﬁ 37 °C avnsaulalafifien
¥gEnass Lﬁm‘iﬂﬁﬁau?ﬁgﬂ%(mmfu A"
ﬁw"[ﬂﬂuﬁqmmgﬁ 37 °C Wi 24-48 Talug

N M FANFLNTY LAz AALAANLANIZLT D

' v @
A @ o A

LUANLIENAATLNTNLIN A INARDUMILULILD

alsadie3T8ur1uiu (Agar Well Diffusion
Assay) aaulaia1uATN19V04 Barefoot LA
Klaenhammer (1984) ﬁﬂ&ﬂﬂ@aauﬁuﬁaﬁaiiﬂ
nenua 4 19 ldwn 1Sa Aeromonas
hydrophila, V. harveyi , V. paraheamolyicus
wez E. coli  lapiidani 4 viia sidesln
a’m’l‘iL?;El\‘lL%a NB (nutrient broth) udsuas
10 mi Ynfgomad 37 °C (una 24 $alug
I@UL%@ V. paraheamolyicus W< V. harveyi
iaesluenvns NB 7l Nacl NENBY 2 % Wisa
Aalsaudasrfianauasluaiwisiaeaiie  NB
(nutrient broth) lud3unas 250 ml m’ium‘ﬁﬁ‘ﬁl
ﬁL;ﬁ?aﬁaiiﬂwawagaﬂumulgmﬁa ?Taam:u
wdadn Farimsianznguluudazanug az 4
Wau ﬁnﬂifu@m%amaaumwwm%mmiwmﬂﬁ

NIWNNTLAE911E1%S NB AU 24 T2139 BOaad

"I,ﬂ’l,um‘ue] 8z 50 ﬁu‘ﬁ'qmﬁqﬁ 37°C 1w
1281 24 Talus araseuuSiamlauazia
LﬁuﬁﬁquﬁﬂaﬁaiﬂiaﬁﬁLaaw 6, 8, 12, 24 uaz 48
T2l

minmaaumwmmmmaoﬁjaqa%ﬂ%sﬂu

N3LRIPNFN1IZAN )

nagaun1sLasyluan1rzauITuTY

284 bile salt

igadifianusunsolunssudnge
Aalse ataesluamns NB Tasdsunanaos
bile salt Nawagﬁmmlﬁuiﬂ@l&ulﬁi 0,1,2 3,4,
5,6, 7, 8, 9 uaz 10% I@mé’iymm’l,u%gm micro
plate mmfuﬂuﬁqm%gﬁ 37 °C W 12- 24

Flad LRI UNAAILLATDI ELISA reader 7

ANNLIAAYK 620 nm.

NAFOUNITLAS Y I WEN1IZAMULTUT Y

9289.naa NaCl

dgafifianusunsalunssudnge
Aalse uhesluams NB Tasfsrunanaos
NaCl Nawagﬁmmlﬁuiﬂ@l&ulﬁi 0,1, 2, 3, 4, 5,
6, 7, 8 9 uaz 10% I@ULgﬂaaalu%qu micro
plate ﬁwﬁ'qmm‘]ﬁ 37 °C wn 12- 24 Falag
L§1EUHARIBLATES ELISA reader finn1ue)

AR 620 nm.

nagounslaiyluaniizanuiiunse

LRSLUR

didadiianuannsnlunissuinge
Aalsa uAssluenvng NB A5260 pH 3, 4, 5,
6,7, 8, 9 uaz 10 I@ﬂLgﬂaaaiu%qw micro plate
U anNd 37°C W 12- 24 F2la9 ua281m
HARI8LA389 ELISA reader finnuannam 620

nm.



133 IInemansuazinalulad aninenaensasmans 7 2 ayun 1 2556 13

nagauaIyluanzgunniangg

didadiianuannsnlunissuinge
Aalse atassluenwns NB T@ﬂLgmaalum\gw
micro plate LLﬁaﬂw"L’?ﬁqmﬂgﬁ 15, 20, 30, 37
waz 42 °C 1uiaan 12- 24 alug sunadan
1A389 ELISA reader finnnag170aw 620 nm.

= >

U [
NI WBNTRAVAILTARUANLISINAALAD N

a2295 16S rDNA

a e

mnaauLLazﬁiWLLuﬂL%aqﬁumﬂmmz
wonlduazdguaud@dulysluledn danmadia
niamdilaiana (Molecular  biology) lauld
WANN13V89 16s rDNA universal primers Tuny
§310312% Genomic DNA fiaafisnaawly da
forward primer 5AGAGTTTGATCCTGGCTCAG
3, reverse primer
5ACGGCTACCTTGTTACGACTT 3 ( Weisburg
et al., 1991 ) 91n%iuiin PCR product w58 DNA
mau%amﬁﬂﬁu?qw%?nﬂifu iasITiATZH w1

o @ 1Y aa o .
AMAULUFAILITNITNT DNA sequence analysis

AAINIINAaay u,asfimmi

U 1
NANISLYNUALAALABNLITINNAMNEINITA
= ]

™ u? 4” ] a ¥
Tun1sdudsidanalsalasIBdan1uin

( Agar Well Diffusion Assay)

ININNTUENLT 8 BTG ICHE R
funluunsinsseead 3 uwnss swnsa
danBaunsuuanle $1uan 237 lelaian 1ile
iamaseuanusunsalumssudagenielsa
eATTurwIw Wui g Renansndusase
Aalsalavatrslawlasaulalafivode s1uu
8 lolman lefun 12a'leloian TSM33, TSM262,
LLBM241, TSN262, TSM362, TSN63, TSM499-
4 uaz HMN151 1Benanuasunsndugide
s%a Aa Aeromonas

uuafisunalsale 3
hydrophila, Vibrio harviyi Wwas E. coli 4 laj

&1U1ING Eﬁu%a Vibrio parahaemolyticus la
nnnsansndIsuifisuaaugivisalunis
Sudsveadorinue wuin Siasiwan 3 lole
Laﬂﬁmmmﬁuﬂeu%avlﬁﬁﬁq@ laun lalaian
HMN151, TSM499-4 uaz TSN 63 ﬁ’l&l’l‘iﬂﬂlﬂiﬁl
\orielsana 3 wiialdi3q anadwly 12
72l LLazﬁuaﬂqaq@Lfﬂanm 48 119 (Figure
1A, 1D uaz 1G) iolalaian TSM33, LLBM241
Wa=TSM262 (Figure 1B, 1E uaz1H) LGasna
TSM362 wazTSN262 (Figure 1C,1F wazil)
mmmﬁuf@ﬁaﬁakai@i’ﬁaﬁq@ Ml

18 T3 wazfudigegaiiiaiinn 48 139

msﬂﬂaaum’mmminmaoL?jﬂﬁg'ﬁ%ﬂ%ﬁ‘lu

M3LRIYPNFN1IZA 9
NANINARBUNIINUGD bile salt

NINAFAVAIINEINITALUNIINUA S
bile salt vandafnauenldninue wuinda
nnlalaian susnasaldlundaindlaifiu
3% L%aﬁmmsmﬁzy"l@i’ﬁﬁq@ leur (Hasia
HMN151
\inTuvad bile salt 1-3 % lasiadiaugu

suraaiaidulaldandaana

Yoo UANENINARLEIR 620 nm. 'l
WL 0.6, 0.4 uaz 0.3 weniwileanntiuaz
winldfanudutuas bile salt \Rod1 %
( Figure 2) S9MamMINaaainssiaannsasny
NANITIVUURIATIAN LATAME (2548) la
ﬁmmvﬁdﬂL%@’Luaqam%aé'm:l,ﬁzyL@UI@]
1alu bile salt ldin 3 % d’amfm%aluaqa
vdasanusnla anadvadasluusvasnises
wildalunmaiuemsidanudutuses
bile salt g9 watfiasangslifmsdnwadng
LEWTANITZULNTHBERIWNTIAsd bile  salt
\uasddiznaunialuvasdaiiuning
wwdsanulugaiundug ﬂizﬂauﬁ”m%anﬂ
Tolmanfinen'le snangmindunszinizuss
éwvlﬁmaarjaﬁmﬂim soudassinainite



133 IInemansuazinalulad aninenaensasmans 7 2 ayun 1 2556 14

1
= v

AR A wa o Y
mmqumauumu a\‘l@lul%ﬂ'ﬁ%'] SJ']EL?jLﬁ%

Insluladinle

NANIINARAUNIITNUGADANNLTNT U DI
NaCl

NANNINATDURNIIZNIIATYVOITEN

wen 't blwa1113NG Nacl WEuat 0-10 % WU

1
' A

Was1wiw 2 lalaan leun 1wasna TSN499-4

]
v

wae TSN63 sw1vataig lanaututwyas
{ Ié i 1 [l { v a e

NaCl 1 10 % Fagadiulngiiuenle aziaigla

NszaUANMULTNTUaY NaCl 9% ( Figure 3)

nan1Inasaunsiasyluaniizaw
WUNIa-619

PNNAMINARBINLN L%anﬂvl,aimaﬂ
%Lﬁtyvl,ﬁ@%m@i $19289 pH 32319 5-10 B8]
Bodwan 4 lalman laudidasia HMN151,
TSM499-4, LLBM241 L8y TSM262 “?llﬁ']&l'ﬁﬂ

gy lalusisvas pH 71 5-10 §wmsuiTanasy

1afauesa9 pH 5-9 §1uu 4 laloian laun

[

\a3s TSNG3, TSM33, TSN362 ez TSN262

(2

laaiansnuanaanents azldsunsaeiyld
Agn1zaNNdunIa 7N pH 3-4 (Figure 4)

A

Nam*m@aaumsm?tyluama:qm%qu
@49

INRANIINAFDINLIN L%a‘qﬂvlaimaw

(9 ]
a '

a v a o a ° =
ﬁ']ll']iﬂl,'ﬂityvl, @IGLL@I@QN%QN@H N 15°C aunnd

@ '
= a a

gafl 42°C wudwdefiaiyidvlaldisin
OI v 1 s/ o
@

nugedu 9 laun 1aswa HMN

o

151 I(ﬂ m@mmmﬁmau%ashummmmﬁu

LRIT 620 nm. 1@d1 OD vvinny 1.6

A & o v 4w ]
wanmitoanuu aziad1 oD ldlvihny 0.3 a9
Wansnuae srunsatasyidulalaandives

qm%qﬁ 20-37 °C

~ 1

(Figure 5) Tl#1Auw31 1 Tafiuenle a1u170

a v

wiydulaldrgunninnine Famunzaulu
mailUlsdulnslulednluniawizidssds

Mansuee b

=) [

NANISIIUBNTRAVBILTAUUANIIINAALADN

A2295 16S rDNA

forge s1wu 8 leloian anariad
LEuie uwastRuswandas Twsiua$16s rDNA
wazyinl DNA °uau%au'%qw%(ﬁﬂﬂ?mﬁ:ﬁm
seuws lagTiassvinsaawanmsldranii
wazmuaunay wuidariinue ag’luaqa
UNGaaw oA B. subtilis §31uwu 4 lalalan
vLﬁLLﬁL%ﬂi%vﬁ TSM33, TSM262, LLBM241 uaz
TSN262 \ia B. amyloliquefacian fishun 2 la
Tasian leuniifaswa TSN 63 uaz TSM499-4
Wazia B. thuringiensis & \Hosvia HMN151
W8 130 B. aryabhattai ldur 13 sia TSM
362 (Figureb)



383 Inenmaasuasnelulad unInensensasmans 99 2 atfun 1 2556 15

Figure 1 Clear inhibition zone of pathogenic bacterial growth by 8 gram positive bacteria isolates from
gastrointestinal tract of giant fresh water prawn.
A = Isolate HMN151, TSN499-4, TSN63; B = TSM33, LLBM241, TSN263; C = TSM362,
TSM262 on growth inhibition for V. harveyi.
C = Isolate HMN151, TSN499-4, TSN63; D = TSM33, LLBM241, TSN263; E = TSM362,
TSM262 on growth inhibition for A. hydrophilla.

G = Isolate HMN151, TSN499-4, TSN63; H = TSM33, LLBM241, TSN263; | = TSM362,
TSM262 on growth inhibition for E. coli.
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Figure 2 Bacterial growths as OD ,, after 24 hrs cultivation at 37°C of the selected bacterial isolates in

the presence of 0-10% of bile salt in the culture medium.
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Figure 3 Bacterial growths as OD g, after 24 hrs incubation in Nutrient broth containing NaCl 0-10%
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Figure 5 Bacterial growths as OD ,, after 24 hrs incubation in Nutrient broth medium at 15-42°C
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Figure 6 Neighbor-joining phylogenetic tree of Bacillus spp. isolated from Macrobrachium rosenbergii

(Giant Fresh Water Prawn) based on mitochondrial DNA 16S with 1,000 bootstraps
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