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Utilization of Lactic Acid Bacteria as Probiotic in Freshwater Prawn

(Macrobrachium rosenbergii de Man) Culture
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Bordin Ittipong1 and Sirirat Jongritthiporn1
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’Chonburi Inland Fisheries Development Center, Department of Fisheries

Abstract

Fifty four strains of lactic acid bacteria were tested for antibacterial activity against
Aeromonas sobria and Vibrio alginolyticus. Twenty two strains of Lactobacillus plantarum showed
inhibitory activity against A. sobria and V. alginolyticus. The further testing for probiotic properties of
these strains were conducted. The results showed that 6 strains exhibited probiotic functions. Two of these
strains (TISTR 541 and TISTR 543) were selected as probiotic for preparing of feeds in freshwater prawn
culture, namely formula 1 (T,) and formula 2 (T,), respectively. The shrimp culture trials by probiotic feed
formula were performed and compared to the control trial which was fed by regular feed formula 3 (T,).
The 27-days larvae of Macrobrachium rosenbergii de Man (8.53 mm length) were cultured in 155 liters
round cement tanks. The density of larvae are 3,875 larvae per tank (25 larvae per liter). The larvae were
fed 3 times per day. After 42 days, the average length of larvae were 21.45 + 0.979, 20.66 + 0.880 and
21.51 £ 1.457 mm and the average survival rate were 20.03 + 1.41, 20.52 + 2.09 and 20.60 £+ 0.67 %,
respectively. Both total length and survival rate were not significantly difference among three treatments
(P<0.05). Water quality during experiment were 27-33°C and 7.1-7.3 in pH. The shelf-life of probiotic
feed containing lactic acid bacteria more than 10’ CFU/g was 5 days at room temperature and 45 days in

refrigerator (12-13 °C).
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Nguugll 10-55°C Mawsy luesmadi pH 2-10 nazmss gy luomamarnanududunaeia

] & o A
390 0-7 wansnaaeuuaatl



' <
1.2.1 ﬂﬁﬂﬁ]ﬁlﬂJﬂLﬁﬂﬂLLN

namsnadeumsteuiiafoauaveiuaiitaianania s4 aoug nuniuuaiizoua
adn 13 meniug Wlidenfiaideauns &4l L. plantarum 6 #10WUF (TISTR 373, TISTR 541, TISTR
542, TISTR 543, TISTR 863 118¢ TISTR 1330) L. fermentum 4 810Wug (TISTR 391, TISTR 876, TISTR
914 118 TISTR 948) L. casei 1 eOWWT (TISTR 453) L.delbrueckii subsp. lactis 1 818%uF (TISTR 785)

uag L. delbrueckii subsp. bulgaricus 1 ﬁ1ﬂﬁu‘§ (TISTR 892)

1.2.2 mansgyluemsmaiianududunasaeg

HAMSNATIUMSIs YYouafiTotanan luonImaNaNuduTuNdoA19)  WuN

& o a A v 9 Ay TR
L. plantarum N 22 @1eWug annsonig ldluemsmainanududwniodosas s ualiniylu
A Yy 9 A 9 ) % aA a v A A A v 3’; A
pIMsmaINANNENTWNGe oA 10 AIMTUNUATNTOAAAAIIRUFOUNINGY 2 ceWUFIIUN
aunsanig Id luemmamalnanuiuiunaeiovas 8 Ao TISTR 938 (L. curvatus) 18z TISTR 1338

(L. acidophilus)

1.2.3 M3w3gy luemiamadrNgungiaige

U

HAMINATOUMIs YuewUaiieuanan luomsmarngurgiianeg  shldawnse

1 dy PR 1w dy
LL‘]NL%@‘VI@@'@‘U%@HJH 4 NQUAIUY

° ﬂ’cjuﬁﬁﬁmﬂu%a@qmwgﬁ 20-40°C 1auA TISTR 373, TISTR 785, TISTR 858, TISTR
863, TISTR 875, TISTR 876, TISTR 877, TISTR 1034 taz TISTR 1284

° ﬂ’cjuﬁm?ﬂﬂwﬁaqqmwgﬁ 20-45°C l@uA TISTR 326, TISTR 389, TISTR 390, TISTR
391, TISTR 398, TISTR 450, TISTR 451, TISTR 453, TISTR 864, TISTR 868, TISTR
879, TISTR 892, TISTR 895, TISTR 914, TISTR 915, TISTR 937, TISTR 945, TISTR
946, TISTR 947, TISTR 948, TISTR 949, TISTR 950, TISTR 1339, TISTR 1340 L2
TISTR 1341

o nguilisaylugaegungil 10-40°C 14un TISTR 541, TISTR 543, TISTR 544, TISTR
844, TISTR 846, TISTR 850, TISTR 854, TISTR 861, TISTR 862, TISTR 926, TISTR
1330, TISTR 1331, TISTR 1334, TISTR 1338 t1az TISTR 1465

° ﬂa:uﬁm‘%aﬂwﬁnqquﬁ 10-45°C 'l TISTR 542, TISTR 855, TISTR 860, TISTR

938 uay TISTR 1039



1.2.4 M35y 1401%131MadN pH A1)

a a { ' o Y '

HANINATDUMIII YUBIUANZBUAAAA IO 1ITMAIN pH @Y N IHeuIaLa
di’ Y S 1 @ dy
wonadou Iy s nquasil

'
1A A

o nguisayluya pH 4-8 1@l TISTR 326, TISTR 373 az TISTR 862

q o

° ﬂa:uﬁm%fg"lwﬁn pH 4-9 'l@11A TISTR 451, TISTR 785, TISTR 858, TISTR 868, TISTR
876 11az TISTR 1338

o nguilnsaylugaa pH 4-10 18uA TISTR 389, TISTR 390, TISTR 450, TISTR 453,
TISTR 855, TISTR 860, TISTR 863, TISTR 877, TISTR 879, TISTR 892, TISTR 895,
TISTR 914, TISTR 938, TISTR 1034 t1ag TISTR 1039

e nguilit3aylug2a pH 3-9 1§uA TISTR 542, TISTR 844, TISTR 846, TISTR 850, TISTR
861, TISTR 926, TISTR 949, TISTR 950, TISTR 1330, TISTR 1341 11ag TISTR 1465

e nquitw3aylugae pH 3-10 1§un TISTR 391, TISTR 398, TISTR 541, TISTR 543,
TISTR 544, TISTR 854, TISTR 864, TISTR 875, TISTR 915, TISTR 937, TISTR 945,
TISTR 946, TISTR 947, TISTR 948, TISTR 1284, TISTR 1331, TISTR 1334, TISTR

1339 une TISTR 1340

a = Y A ¥ a o
1.2.5 ﬂ’lﬁﬁ]5@11&@’]141%1’?@1314?]3’]%&"11%%umﬁ@u’lﬂigﬂﬂgn\i“]

e

[

wamsnageuMIs o uafizenanialuemamarianudutuveunieidsedy
i wuhiifies 18 meiusmiiiausaniy1§luemsmariitinderhaanududuesas 4
I&un TISTR 373, TISTR 541, TISTR 542, TISTR 543, TISTR 544, TISTR 844, TISTR 846, TISTR 850,
TISTR 854, TISTR 861, TISTR 863, TISTR 875, TISTR 877, TISTR 926, TISTR 1330, TISTR 1331,
TISTR 1334 1tag TISTR 1465 c’f?aﬁ%mmﬂuaqa L. plantarum dw3uuuaiizenandnadieiuion T

- - 2
aunsani Id luemmsmalnianuuduveundoramnuievas 1

= o 1 9 Y o Y v A A A Aa AaA ~
NIRAMIANEIAINAINAY I IdansoAaenuuaNTaanANANuMINZ AN
3 a g o J a o & X A a
wlniullsluTedn ldnavue 6 aenus Tasiiarsanananuamniolumsduduyenne liinalsa
Y v g X Ay 1 < A L2y
Tugemunsumazilurei ludesdaaoauaedalaun TISTR 373, TISTR 541, TISTR 542, TISTR
L 3 o o2 a A Y 9 A
543, TISTR 863 ag TISTR 1330 109 6 adenuin awnsonsg ldluemmsmaifianududunae
Y An A ¥ Ay Yoy A A o ¢ 1 &
Jovaz 8 UAZOIMITIHAINUNADIIANTUTEAE 4 UATIHEY 2 AeWUFINILUAD TISTR 541 uas
~ a P ] ~ 9 1 dy d' [ 3’; =3 Y A
TISTR 543 Naws03n 14 1uemsivad pH 3-10 Fuiluwae pH Andaniugedun aniudeldiaen
I a o [
TISTR 541 tag TISTR 543 1HuTls luTeandmSunanluomisie Taeld TISTR 541 luemsiegas

11 (T,) uag TISTR 543 luesnegasi 2 (T,)
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2. madsensunswlaaldoriswanlsluledn

2.1 masaula

=2 a a Yy 9 < [ 4 ' Y '
mﬂmiﬂﬂ‘mmim‘iqjmuTmlmgﬂmﬂmﬂﬂmﬂuizﬂz;’am 6 gy Tﬂﬂqygﬂﬂ.\?ﬂWﬂ‘U@

@ 4 3 @ @ % 4 J J { 4

100 @7 Fhviinuaziaauenn 2 dlad wunnguatugy (T, Ianuermasiionsy 6
@ d A < A o w =~
dandt gegane 21.51 vy, 50309 uTlu T, uag T, AD 21.45 U, A 20.66 VY. AWAIAY (113199 2)
9 o 3 @ ' a3 Y s A @ d A @ < A
dwmsunvENLN T, Bhminmagiensy 6 d1la1v gagane 0.087 N5 sosaauuilu T, uag T, Av

[ @ o W { ] < ¥ @ Y 1
0.080 N5U waz 0.077 N5H MWAIAY (M5197 3) g1 lsnamihminuazanuevesgnielunaaz
nauNAR luiANIANANAUNINERA (P>0.05)

a A v v R o ¢
13NN 2 mmElnmaEl"llm@,ﬂﬂdﬂmmm%Laﬁlﬂﬁluizﬂznm 6 ﬁﬂﬂ’lﬁ

q

NAUNARDY AIETIREY (131.)
Faidi o Fanid 2 FUanviii 4 Fanii 6
T, 8.53 % 0.41 9.94+0.065 " 15.87 £0.006 21.45+£0.979 "
T, 8.53 % 0.41 10.23 +0.862 * 15.05+0.280 20.66 = 0.880 *
T 8.53+0.41 10.08 £ 0.346 " 15.78 £0.618° 21.50 +1.457°

9

v 9
e onysmilounuauuuiawaaitnny luuanannuegaiivedinny
T, = 01M1IRIHEN TISTR 541
Y
T, = D1M1SNIHa TISTR 543
4 Aa
T, = 91115103174 (control)

Yy 9

d' %,‘ o A = dy o 4
MINN 3 UWWuﬂmEIEJGUE’NQﬂﬂQﬂHJﬂi111‘1/]!@181\111.!538&’3@11 6 diav

q

NYUNAADI hminmas (n$w)
Flaniii o Flannin 2 Flain 4 Flanin 6
T, 0.006 = 0.0001 0.010£0.0005°  0.036+0.0035"  0.077 +0.0049 °
T, 0.006 = 0.0001 0.010£0.0013°  0.029+0.0006"  0.080 = 0.0065 *
T 0.006 = 0.0001 0.010£0.0007°  0.033+£0.0032°  0.087 +0.0044 °

9

1 Y
UL aﬂmﬁmﬁ@uﬂummmamuﬁmﬁqs&mu"lmmﬂmmuasmﬁuﬂm 3]

2.2 9A51N15509
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y £ ) L4 Zﬂ { ' 1 gj.l o v
Lﬁ@ﬁu’q@ﬂ’]i‘Vlﬂaf]ﬂuﬂﬂ1u3u@jﬂﬂqvl\1wmﬂﬁlﬁa@iﬂﬂiull@]ﬁgﬂﬂ AMUUMUIUNIDATN

1 1% I
MITOANDIN T, UBATINTIOAFIZAAD 20.60 % 509090 TJu T, az T, AD 20.52 % Hag 20.03 %
o w { 1 a3 @ 1 ' ' 1 1%
aaey (3NN 4) eenlsnausasimsseavesgnisluuaazngunaass lulinnuuanaanunia
aan (P>0.05)

Yy v A

v 9y
3197 4 2ATINITTDAVDIGNINNIUNITTNNDAUFTANTITNAAD

q

NEUNAADY Suudasudu Saudeiimde 8a31M3509
(") () (%)

T, 3,875 735+52° 20.03+1.41°

T, 3,875 752 75" 20.52+2.09 "

T 3,875 756 +24" 20.60 +0.67 *

]

1 Y
NULYI) fJﬂ‘H3‘ﬁLﬁﬁ@uﬂu%ﬁJLLu’Jﬁi!Lﬁﬂiﬁﬁﬂ’ﬂNhliJLLGIﬂG]NﬂHE)EJNidJuEJﬁ1 3]

= 3 a Xy oy o w X '
vinwamsany1ns 19115 luTeanlumsidesdemunswdmiumsnaaestt - wums
) v v 1 A A o S aq Y
Aeeamunswmeosnarau 1l lu TeAnfeunumsimesdinieonsUng 1dwanons
wigpau Tatazdaimssen lduanaeny  ua ldewagd 1anlds luTean lulinanemswsapdvla
Yy 9 =~ o A 9 = Y v Ao o A a o Y . .
Yoaanmnsw  mszlitseduduinedelitendiAyaonsnunueuedgnie  (Cannibalism)

% a [ J 1 Y Y Y
Glu‘llﬂlza@ﬂﬂﬁ’]ﬂ ‘%\TW’E]GIﬂﬁﬁﬂﬂ\?ﬂﬁ'ﬂ’ﬂgﬁﬂNaﬂﬁzﬂﬂiﬂﬂﬂiﬂ@ﬂﬂ@ﬁWﬂ’]ﬁ3@@5119\3Qﬂf!\1 LWﬁ']ngﬁﬂ']fJ

b4
v

n gy a = a o dy = [ [ Y
ulﬂJulﬂllfﬁ!fl’iﬂiﬂfﬂTﬂfﬂilﬂﬂIiﬂlmllﬁ%ﬂﬁllﬁl”lﬂﬂﬁﬂuﬂut@ﬂ ﬂ\il!l.!{ll.!ﬂTELﬁﬂﬁﬂﬂqﬂﬂﬂiﬂﬁ@ﬂﬂﬂﬂlu

a

9 1

saniviuuinouiuliasasiilddmausoluvazasnasy  uazdniesenileiifiddiya
awdisalumsldTs lulednde  aasldasugiuniluledn FaitluleAnfemsemsfisiane
dooli lduazazrhuszuumadnemsauunllouded 1 # e Feansmaiioz liliuens 1
TUsluTedn hlwldsluTeAnwsaaulnldduazudause aawaliszansamlumshauveslyls
JuTednadetu mssnnd luledn'dun TeaTnusamlss 15y Wzala-ToaTnuwan'lsd uazduy

a I 9 o @
AU T UAY (@1UU INHATNTTUIING, 2547)

wn 3
2.3 MIATINADUAUTUUAUDIUN

o

wa ¥ I dy a 1 1 ] ]
ﬂﬁlﬁ’fﬂJ‘Uﬁ%ﬂﬂuWﬁaﬂﬂﬂWiﬂﬂaﬂ%ﬂuﬂﬂu qmwguagiumq 27-33°C lag pH agslumﬂ

) [ %’ 1 dy 2 [ 4 1 9 a
7.1-7.3 dmsumsasnaeugunwueai lutemesdamaddant wunmsldennseaulds luTean

1 1 g 4 = 4 A o 1
(T, e T,) "lui'flwaﬁaﬂmmwmmunﬁamﬂuﬂUﬂanmUﬂaJ (T,) A9ANT NN 5

v ] . v
M319i 5 wamsasavaeunun i lutepeda
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nau Slansiii wou Tuilen (ppm) 11'la59 (ppm) Woala (ppm)
NEEER
T, 1 0.5 0.2 1.0
2 0.5 0.8 1.0
3 0.5 1.0 1.0
4 0.5 1.0 1.0
5 0.5 0.6 3.0
T, 1 0.5 0.2 1.0
2 0.5 1.0 1.0
3 0.5 1.0 1.0
4 0.5 1.0 2.0
5 0.5 0.4 2.0
T, 1 0.5 0.1 1.0
2 0.5 1.0 1.0
3 0.5 1.0 1.0
4 0.5 1.0 2.0
5 0.5 0.5 2.0

= S v 14 a
3. msAnwMsiUS Ny v msiwanllsluledn

~ Y a ~ ~ 1 1 8 o A
wssnomswmaulusluTedngasi 1 (T) uaz gash 2 (T) uaazgasulunusnei
Y3 ~ a g o 1w ' S a
qieu (12-13 °C) wazhgamgined (25-35 °C) MMsgualedunasmlsmunuanieuanan
wumbimamuaiiGeuananluomsdwanTys luTeansuduminy 3.6x10° uaz 8.6x10° CFU/g

o % d’
AUAAU (AT NN 6)
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ms1ei 6 YiinamuaiisouanaalueomsdewaylysluTedn

Usuauuanizetandn (CFU/g)

v A 9 A Y A
un DIMITINGATN 1 (T) 21M15N9gATN 2 (T,)
agydad a9y agydad a9y
QUUNUALIY QUNNUN DY QUUNUALIY QUNNUN DI
0 3.6x10° 3.6x10° 8.6x10° 8.6x10°
5 3.5x10° 3.1x10’ 7.3x10° 5.3x10’
7 3.4x10° 1.0x10° 6.4x10° 2.0x10°
15 3.3x10° 1.0x10°* 3.5x10° 1.0x10"
30 1.3x10° - 1.6x10° -
45 5.4x10’ - 7.5x10 -
60 5.9x10° - 2.3x10° -

1 9 a g’/ Ad o yal A
nnwamsnaassnuNesnranllslulednns 2 gastnuinuludduiilsnm

a9y [ A

S a A 1 6 A g 9 [ 1Y 3 A
uuantsgLananiaoagy 10 CFU/g LiJE]LﬂiJUl’JHTLl 60 U UADUNUNYUNINYIBI 15 IUISLYA SIEFVRLY

QU

a o & 5 Y a < § o
uuafiSeuananeg 100 CFU/g  auiudesmsnuesfawan T luTean I3 ludidwnesnuld

U
a [}

== a 1Y) [ < a [ Y 3 A a gy < Y
LL‘]JﬂVILﬁﬂllaﬂ@]ﬂlﬁ]3ﬂluagllﬂlla$nluﬂ3§!ﬂﬂu1ulﬂu 45 MU Llﬁ$ﬂ1§]$lﬂﬂﬂqmﬁﬂﬂﬂﬂﬁﬁ?ﬂqﬁﬂ!ﬂﬂqﬂuqu

u
v

o < 1 @ [ a 1 1 1
Uszinm 5 Au mszdunvuunnszeznadananilSnanuaiitouananiimioegez Lz auae
msi 1l 14u Y5l Tedn  TassuamuanEouandnnmuzanaenmsii 11555 1uTeanae

10-10° CFU/g (168N3, 2544)
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[ == a 4 I~ a
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L]

o o & A a a ' A v
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1R Y A ti} (% 1 I a o [ Y A o = dy Yy 9
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a 1 £ a L4 o a
Atlale NBTITNONG. 2541, MISANE AT IATIZHADIUNINLAZANININNITHARA 115 1F1azAIN
v J v o v o
ADIN13 Probiotic VYBIQAAIMNITNOINITAAD. NOINILANAMNINGIMISERT, Nulgdad,
NFUNNA. 40 Wil

WUNW WIEeTUNS. 2538, HANNIIOIMITAAIEN 2. MATNTAIMaas, AuZINNATAaaS,

a = T A ] 9
uMINeaedea 11y, ¥ee v, 576 .

AUUINEATNTTUING. 2547. http://www.lannabiotic.com/Paper/Pro&Pre.htm

3 a (G A

A o cda wad a O
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A a (% 14 9
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MANUHIN .

A Ao a 4
'ﬂEJG]SfJLHJﬂ‘VILiﬂllaﬂﬂﬂﬂi%}ﬁluﬂﬁﬂﬂaﬂﬁ

TISTR No.

Lactobacillus acidophilus 450 1034 1338

Lactobacillus brevis subsp. brevis 855 860 868

Lactobacillus bulgaricus 451

Lactobacillus casei 389 390 453 1340 1341

Lactobacillus cellobiosus 398

Lactobacillus curvatus 938

Lactobacillus delbrueckii 326

Lactobacillus delbrueckii subsp. bulgaricus 892 895 1339

Lactobacillus delbrueckii subsp. lactis 785 1039

Lactobacillus fermentum 391 876 879 914 915 937
945 946 947 948 949 950

Lactobacillus plantarum 373 541 542 543 544 844
346 850 854 858 861 862
863 864 875 877 926 1284
1330 1331 1334 1465
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