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Abstract

Experiment I was undertaken to determine the efficiency of Lactobacillus rhamnosus,
Lactobacillus plantarum, Bacillus subtilis, Bacillus licheniformis, PM 1, PD 1 and commercial yoghurt
at the same concentration of 10° CFU/g in Nile tilapia diet. Feed each test diet to 30 juvenile of Nile
tilapia (2-3 cm body length) cultured in 250 L plastic tank in triplicates at 3-5% body weight daily, for
10 week. At the end of experiment found 7,100.77-6,785.11 % weight gain with no significantly
different were observed (P>0.05). Specific growth rate, feed conversion and survival were not different
among treatment (P>0.05). Moisture in final fish body did not different, but protein content in the fish
fed diet added with Lactobacillus plantarum was higher than other diets. Lipid content were not
significantly different among treatments (P>0.05) but ash content in tilapia fed control diet was higher
than the fish received PD 1 supplemented diet. However ash content in tilapia fed other diet were not
different to the fish fed either control or PD 1 diets (P>0.05). Protein efficiency ratio (PER) were not
statistically different among treatments. But 39.73 + 0.30 % of protein retention was observed in the
fish fed Lactobacillus plantarum, this value was higher than other treatment. Moreover, lipid retention
in fish fed Lactobacillus plantarum was significantly higher than control (P<0.05). Supplementation of
Lactobacillus plantarum in the test diet resulted in increasing of protein digestibility and significantly
higher than fish fed either control or Bacillus licheniformis (P<0.05). Because Lactobacillus plantarum
supplemented diet resulted in increasing of fish protein content, protein and lipid retention and protein
digestibility, so this organism was selected for the application in experiment II.

Experiment II was undertaken by applying Lactobacillus plantarum into test diet at different
levels i.g. 1 x 10°, 1 x 10°, 1 x 10° and 1 x 10’ CFU/g compared to control group. All experimental
system and management were comparable to the previous study. Results showed higher weight gain of
the fish and ranging between 10,510.70-10,312.31 % with no significantly different was observed
(P>0.05). Average body weight, specific growth rate, feed conversion and survival in this study were
not statistically different among each test diets (P>0.05). Body composition, protein and lipid retention
did not significantly different compared to control (P>0.05). Our results indicated beneficial effects of

Lactobacillus plantarum supplemented diet



when the fish was cultured in the limited factor condition or environment and had marked low growth
rate. But no improved parameter was observed when the fish grown in excellent culture condition with

high weight gain.

Keywords : Oreochromis niloticus Lactic acid bacteria Bacillus Growth performance Feed efficiency

Digestible efficiency
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Mean within column not sharing the same superscript are significantly different (P<0.05)
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Mean within column not sharing the same superscript are significantly different (P<0.05)
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Mean within column not sharing the same superscript are significantly different (P<0.05)
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T8 Yogurt 2.61£0.07" 35.70 + 1.82° 72.13 £9.25% 73.32 £2.73%

Mean within column not sharing the same superscript are significantly different (P<0.05)
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&‘ A o Y o Y . =2 9 kY = @
IHaLEnl W‘Uiﬂiﬂﬁinellﬂﬂﬁﬂﬂigﬂﬂﬂﬂ’w Hepatic tubules HIADUTIDUAIY hepatocytes LIYIN]
<3| A ' H ' o . . v ¥
WuunrIaelired319 Vascular sinusoids AUTEHINWDT wmﬁ’mﬁaﬂm (Hepatic vein) 1aznau1a

(Bile duct) aauaadlunini 10-17

{ X y a { @ I o 4
A 2 iewed 1daran ldsuomsyaniuqu (T1) WHunal 10 dlad

(Lu = Lumen; Ep = Epithelium) (400X)



A Z 4 o a o A I 1Y)
2NN 3 ieed 1d)ariialds1e1M13185 1 Lactobacillus rhamnosus (T2) 1549a1 10 a1

(Lu = Lumen; Ep = Epithelium; Lp = Lamina propria) (400X)

{ - 4 o a o a I o
A 4 dlewed 1daiiald5ue1M13185 1 Lactobacillus plantarum (T3) FJual 10 dland

(Lu = Lumen; Ep = Epithelium; Se = Serosa) (400X)



{ ¥ 4 o a o a I @
2NN 5 ewed 1ddaiialasueIvsias y Bacillus subtilis (T4) 15 uat 10 danyd

(Lu = Lumen; Ep = Epithelium) (400X)

{ ¥ 4 o a o a I~ o
2 6 thiewod 1dlaiialasueImsia5 Y Bacillus licheniformis (T5) Fluna1 10 dilansd

(Ep = Epithelium; Se = Serosa) (400X)



a

4 -1 4 o a o a IS o
i 7 iewed 1daniialdsuemisaiiaunid du. 1 (T6) Wunan 10 dlev

(Ep = Epithelium; Se = Serosa) (400X)

=

4 -1 4 o a o a a I o
i 8 ileed 1daniialasueisiaiinaunid wa.1 (17) Wunan 10 ddand

(Lu = Lumen; Ep = Epithelium; Lp = Lamina propria) (400X)



{ I 4 o A o A a s ad 2 o o
a9 iewed 1ddarialasuemsiaugaunidnnlansa (18) Wunat 10 dilansd

(Lu = Lumen; Ep = Epithelium; Se = Serosa) (400X)

$ o a y o I o d
A 10 dAudatanldsuemsganuny (T1) Wunal 10 da

(H = Hepatocyte; VE = Vein; P = Pancreas) (400X)



~ o a Yo A I o 4
AN 11 dulartiala5ue1M151a5 1 Lactobacillus rhamnosus (T2) (Hu0a1 10 d1/ans

(H = Hepatocyte; VE = Vein; SS = Sinusoid) (400X)

A 12 duilariialdsue1¥15183 4 Lactobacillus plantarum (T3) FJuta1 10 dalansd

(H = Hepatocyte; VE = Vein) (400X)



~ o a Yo A I o 4
A 13 dutlarialasue115ia3 y Bacillus subtilis (T4) 1ua1 10 d1)anw

(H = Hepatocyte; VE = Vein; SS = Sinusoid) (400X)

M 14 duilariialasue1sia3 y Bacillus licheniformis (T5) 3unan 10 dua

(H = Hepatocyte; SS = Sinusoid) (400X)



$ o a 1 A a 4 I o 4
A 15 daulataldsuemsiasugaunsd Uu. 1 (Te) Wuna 10 ddad

(H = Hepatocyte; VE = Vein) (400X)

A ( a Yo a a A I @ 4
A 16 audartialdsueisiasugaunid wa.1 (T7) Wunan 10 dlam

(H = Hepatocyte; SS = Sinusoid) (400X)



~ @ a Yo a a A ad I [ d
NN 17 muﬂmua"lmummimsmqaumﬂmfﬂﬂmm (T8) 1Hura 10 dan

(H = Hepatocyte; VE = Vein; SS = Sinusoid; P = Pancreas) (400X)



HAaMINABDIN 2 ANy IWAMIIES VYAUNI § luszAua g dedaimIniadula Uszannimms
o a a 1 a a
¥91m15 09Aszneumuall Uszaniainmsdes uazlszaniammsazay

asesvesladau)aune

v v '
hmindivestarian 15 Ue 11 nAaseasy L. plantarum N3LAVA1

a

Y H v ' 1
iminvesdaniiaf 1dsue1vsway L plantarum N32a0A199 uaaeluaisei 6 wams

' a a = Aa X a = 4 7 1
NAADINDNMIIATUYAUNTO L plantarum luaSmaiifiiyeqaunsd 1x10* 1x10" CFU/g iifina

v
= 1 (Y

1 ¥ @ {1 o a <3| o s & A 3 Y
mumuﬂmﬁﬂm0mmmﬂmuammmimamgﬂuiwznm 10 ddanvi mﬁumuﬂmaﬂmm

o

vosmilaluudazgamsnaaeanniieszeznmimnsasvdeuiim liuanmeedeihivd iy
naand (P>0.05) Tasrhminmasdesivealariiaietumnaassiimlaomas 1.04 nfudeda
wazTifiindauiuduawszeznawenisnaaes Taeludanid 2 Shminmasedlugaa
6.37-6.44 n¥usoda nazifimiu 18.09-18.60, 37.50-39.02 11az 69.21-71.94 n¥udedaludilanid
4, 6 LAz 8 MUAIAL Lﬁaéu@ﬂﬂﬁmamwuiwﬁmﬁﬂm?;wiaﬁmmﬂmﬁaﬁ‘lﬁ'%”ummiwiaz
g0 Aoy lugIa 108.16 - 110.64 NFUADA7

[l
=

{ ¥ o { ' o a o A v <
A15199 6 Wminmagaead () vestafian 1asue1vsweay L plantarum Nszavae Huna

10 dlanyd
0 week 2 Week 4 Week 6 Week 8 Week 10 Week
T1 Control 1.04+0.01° | 641+0.15" | 18.60+0.82" | 38.40+2.33 | 71.19+2.96" | 108.94+9.51"
T2 Planta 10° | 1.04+0.03" | 637+0.18" | 18.09+0.77" | 37.50+1.61° | 69.21+3.57" | 108.16+6.62"
T3 Planta 10° | 1.04+0.01" | 635+020" | 18.52+0.39" | 38.39+1.30" | 70.94+2.16" | 110.64 +4.94°
T4Planta 10° | 1.04+ 0.01° | 644+0.14" | 1846+0.43" | 39.02+1.75" | 71.94+3.66" | 108.50+6.79"
T5Planta 10° | 1.04+0.02" | 642+0.11° | 18.52+0.39" | 38.96+1.02° | 71.87+2.70" | 109.30+1.57"

Mean within column not sharing the same superscript are significantly different (P<0.05)
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m3sanla oasuaniio utazmsiseantevestaiian lA5uem1snaaouasy L. plantarum 7

FTAVANE

4 2 { o L4 v ¥ @ { A v a a I3
Lﬁeﬁuqﬂmimamﬁszaznm 10 g1 wumn ’Ll1Wuﬂ17‘lLW3J’EWI‘NﬂTﬁlﬂii‘Uum‘U‘DHW1$

P v v
(SGR) Measuaniiia (FCR) uazmsseanevastariian 145 ue1visnaasuasy L plantarum i

[ 1 U

1 1 @ aa 1 o L4
5EAUA9Y U lNUANAAUNINEDRa (p>0.05) Tagnyl1nasnszezIal 10 dUarivesnis

3 44 X

naapuimInNNINYe a1 tialia1eg 1uBI9 10,312.31 £747.56 - 10,510.70 £ 561.74 % IFURAGINY

a o A

o T W a A Ay Yo I o ¢ =
ﬂllﬂ1@ﬂi1ﬂ15ﬁ]§ﬂllﬂ‘u‘mLW13GU'EIQ‘]JﬂTuﬁT]Ulﬂiﬂ@?ﬁ1§ﬂﬂﬁ@ﬂﬂﬂq¢li wWuran 10 e Falan

b2

g 11919 6.63 + 0.10 - 6.66 + 0.08 % A IU taz lulianuuanaiuedlisd Ay D luna
Y 4 a { @ <

azgANIINATeY (p>0.05) NIABATWaNe nazmsseamevesmian ldsuemsnngas W

na1 10 da Barlunand1ad U1 da (p>0.05) Taelia11u%19 1.03 £0.02 - 1.07 £ 0.05 ua

86.67 +5.77 —91.11 £ 5.09 % AUAAY (A1519N 7)

[
v A Aa

$ % % = a o v g
TN 7 MAUDTNY (%) DATINITDIYAVTUNIZ (SGR, %) 0A3Waniile (FCR) LAZN13 509

v
=1

a Yo A o I o 7
mammﬂmuaﬂmummiwﬁu L. plantarum N3&AUNN Lﬂunm 10 ﬁﬂﬂ'l'ﬁ

Weight gain (%) SGR (%) FCR Survival (%)
T1 Control 10,380.91 + 989.25" 6.64 +0.13" 1.07 £0.02° 86.67 +5.77"
T2 Planta 10* 10,332.25 + 833.36 6.64+0.12° 1.03+0.02° 91.11 £5.09"
T3 Planta 10° 10,510.70 + 561.74 6.66+0.08" 1.04+0.01° 88.89 +3.85°
T4 Planta 10° 10,312.31 + 747.56 6.63+0.10" 1.07 +0.05" 87.78 £ 6.94"
T5 Planta 107 10,409.80 + 44.88" 6.65+0.01" 1.04+0.11° 90.00 + 10.00"

Mean within column not sharing the same superscript are significantly different (P<0.05)




J A A o ) { o 1
23Rl szneumaniivestartian 15 uemisnaasaasy L. plantarum N52AUA99

v
=1

penszneumaaiivesdrdariianldasuermisgasaie uaasluaisien 8 Usum
X a Y v Y a A g A

Ay, Tdsau, Tuiy vazidlud)ariasudumsnaasadin 79.79, 54.31, 20.67 tag 15.28

oo A2 2 v s A a0 (A due
% aaal edugaminaassnszezina 10 dland nun Wuaanusuluddatian 145y
91113NAAOUETY L plantarum NT2AUAIG  IA108 U529 72.05 + 1.19 — 72.77 + 1.06 % 1ae'li
UANVUANANNNADA TULAaZgEAMINAad (P>0.05) wumednua1lsuaTlsauludilariian
A liuanaanumeada (P>0.05) Taelialuaie 54.23 +2.58 — 55.98 + 3.13 % uazl5una lusiu
Tudamaaesnldsuemisyngaslintegluse 32.14 + 1.75 - 36.32 + 2.30 % Vsuand1ves
Yaiianlasuomsgasa1ee Ia1eglusie 12,53 + 1.14 - 16.15 £ 0.09 % Falia1 luuanaan

NNA0A (P>0.05)

=1

{ I = o a o A o g
A13197 8 3RYszReumManll (%) vesmarfian lasue vswey L plantarum Nszavua1ee W

[ 4
a1 10 alan

Moisture (%) Protein (%) Lipid (%) Ash (%)
Initial 79.79 5431 20.67 15.28
T1 Control 72.05+1.19° 54.53 +3.09" 32.14+1.75" 16.15+0.09"
T2 Planta 10’ 7277 £1.06" 55.98 +3.13" 3447 +1.98" 13.36 +0.80"
T3 Planta 10’ 72.29 £0.98" 5471 +1.77° 3533+285" 13.21+0.88"
T4 Planta 10° 7224 +0.52° 5423 £2.58" 36.32+230° 1253 £1.14°
T5 Planta 10’ 7229 £0.92° 5478 +0.84" 3492+ 125° 12.87 +0.68°

Mean within column not sharing the same superscript are significantly different (P<0.05)




]
S

Uszansnmnis Wens uazdszaniainmsgesvesariian ldsuermisnaasauasy L.

plantarum ﬁizﬁumm

A Qy d' o 4 1 [ Aa A 9 =
Woaugansnaasy Nszeznal 10 e wunmlsgd@nsnimmslgTdsau (PER)
Useansnmmsazaulysiu (Protein retention) Aaeavumlseansanmseazanlvsiy (Lipid

retention) Hazilsz@nsammsdes Tusauvest/arfian 1asue11151a5 0 L plantarum N5zaUa199

IS

a1 liuanaranunieada (p>0.05) Tagadlszansammslaldsauveslariian 1d5ue1113

ga3a1ee) UAeglurie 2.87£0.13 -2.98 £0.32 vazhian)szanimmmsazanllsauveslla

EY)

a A

Hana U9 43.25 £ 2.69- 45.46 + 1.15 % auailszansammmsazay lvaiulia1sening 69.54 +

5.86 - 79.17 + 8.24 % Naualszansamnnmsees TUsauianluee 78.42 £ 4.62 — 83.85+ 1.72 %

= ' [ aa ~
F9 luuana1anedda lunngamanaass (P>0.05) (A1519% 9)

0131990 9 Uszansnmms e 1sau (PER) szanFammsazanTis@u (Protein retention, %)

dszansmmmsazanlvdu (Lipid retention, %) tazszaniammsdes 1158 (%) vesdariia

Ay Yo A [ I @ 4
Vlllﬂiﬂ’t??ﬁ]ﬁwail L. plantarum N3EAUNN Wuna 10 dlav

PER Protein retention Lipid retention Protein digestibility
(%) (%) (%)
T1 Control 2.88+0.07" 43.25+2.69" 69.54 +5.86" 7842 +4.62"
T2 Planta 10’ 2.98+0.05" 4546 £1.15" 76.46 +7.04° 83.85+1.72"
T3 Planta 10’ 2.94+0.04" 44.64 £0.57" 78.71 £8.26° 79.63 +3.38"
T4 Planta 10° 2.87+0.13" 4332 £3.34" 79.17 £ 8.24" 81.41+3.01"
T5 Planta 10’ 2.98+0.32" 4534 +3.98" 78.90 £9.48" 81.84 +£4.08"

Mean within column not sharing the same superscript are significantly different (P<0.05)
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MIVATMFUATHIAIAATVRIMI U zgnd Fyaunsdluemstartianaansa
Weasnn@eudSuamanaa LazAUNUAIDIMITINEAIUIUAUNUAIDINITADNANAR

sEHINgaToMITRimMInauaunid luszduang ouduemsganiuan wuiinsasy

A A d 9 '

AUNIINNIZAY tazo 1 S uaunsdlidunuaeiisaeilal 1 Alansy hitana1esnunig

L)

oD

add (p>0.05) TagliA1od Uy 29.26-30.42 1M siotlaniia 1 Alansy (MWN 18)

=

z:' Y U 1 a 1 a [ a Yo
NINN 18 AUNUAIBINITABNANAA (Um aotlan 1 ﬂTﬁﬂﬁJ) mmﬂmuaw"lmummiwan L.

d' [ 1 I 1% 4
plantarum N52aUA19) Wunar 10 ddanw

40

38

36

34

2 30.3 30.42

30 29.26 29.66 29.43

28

26

24

22

20 : . : : .
1 T2 T3 T4 T5
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Muscularis 118% Serosa aauaadlunmi 19-23 Linunensanin uazmsnlasunasnInssass
v A
VYoIA L (M1h 24-28) Tagavtlantialumsnaaediitseneud e hepatocytes LAz Vascular sinusoids

Taa'liwa lipid droplet 3 0aANAE vacuolation
pid drop
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{ X 4 o a o < @ 4
A 19 iewed Iddarianldsuomsyaniuan (T1) WHunar 10 dlad

(Lu = Lumen; Ep = Epithelium; Lp = Lamina propria; Se = Serosa) (400X)



A 20 Wewad 1dariialasUeIM13183 1 Lactobacillus plantarum 10° CFU/g (T2) 15w

10 dlannd (Lu = Lumen; Ep = Epithelium) (400X)

d' &‘ 4 o a v =)
2 21 Wewead 1dariialasue1M131a3 1 Lactobacillus plantarum 10° CFU/g (T3) 15w

10 dlat (Lu = Lumen; Ep = Epithelium; Lp = Lamina propria) (400X)
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A 22 iWewad 1dariia a5 U8 1M131a3 1 Lactobacillus plantarum 10° CFU/g (T4) 15w

10 dalan (Lu = Lumen; Ep = Epithelium) (400X)

d' &‘ 4 o a v =)
A 23 Wewad 1dariia a5 Ue1M13183 1 Lactobacillus plantarum 10" CFU/g (T5) 15w

10 dlannd (Lu = Lumen; Ep = Epithelium; Lp = Lamina propria; Se = Serosa) (400X)



$ o a y o I o d
A 24 dulatan ldsuemsganiuny (T1) Wunal 10 da

(H = Hepatocyte; VE = Vein) (400X)

A 25 dudariia 1d5001115185 4 Lactobacillus plantarum 10° CFU/g (T2) 15Juian 10

Flant (H = Hepatocyte) (400X)



A 26 Autariia 1d5001115185 4 Lactobacillus plantarum 10° CFU/g (T3) 15Juan 10

Flant (H = Hepatocyte) (400X)

A 27 dudartia lds001115183 4 Lactobacillus plantarum 10° CFU/g (T4) 11lunan 10

Flant (H = Hepatocyte) (400X)



A 28 Auariia 1d5001115185 4 Lactobacillus plantarum 10 CFU/g (T5) 15Juan 10

dlansd (H = Hepatocyte) (400X)
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a o o ad a a J = o { @

naanuai lonsa wayluemsdaniialalidinagaunss 10° CFU/g o115 eunudani 145y

A 1 A J a a I
@1W1§5§ﬂﬂﬁﬂﬂuﬂ1MWﬁuﬂqﬁuﬂiﬂ Tagnaaoslutartlandaund viuia 2-3 wuamas Huna

10 da1 Fanuin ms 1F15yauns driiaanen wauluens lilinasemsnia@ulavestar lu

S 9 9

o ¢ & A a < A A <
35921301 10 ﬁﬂﬂﬂfi mumﬁnﬂaaﬂuﬂmuammmaﬂiuizuum‘iLaﬂmﬁmumaﬂawu1maﬂ

1 & H 1 so’ % Y H
o rmasaatiiod ImsnlasuagiiiuazmMsvnnsTLUUMSAE9N AADAIUMST 11T 1

o ~ %

° g A d
Ysunanieane tazaianesziinaluilalinzanuassad taglguammauysaliaun 59N

Ao

=1 1% l-ﬂ‘ U Y a Y d‘ [ k) =) a a =1
nifadennelvinalsadeenin darmerdeluanmuadennaainansimsnsaaulage uazsl
Y 9 ' ' ' ) A a &
Tymawguamdosnn dawaldlinuanuuanaaludumsnig@ula msuaniie msson
Mo uazdszaninmms Ige1ms lusgninengui lasvennswanlls luTean nudarlungu
y 2 o o ¢ X
MUAN  HANITNARDINS I ABANRDINIMINAABIVDY sAugal Treiwbg (2554) Fanaaoely
a L] < a ! v
90UNTI0ION  (effective microorganism, EM) 1iluTis luTednmauluemsiieneslalus
. . [~ 9 =] 9 92 < ) ] '
(Pangasius bocourti) Taguuiluganiuguldomsoaalilddww, uazldowunavenninon
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s s o 3|
uazesndsznoumaniilutausuluimiwinly Bacillus subtilis 1102 B. licheniformis 11]uT1s
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1
=

= A é’ 1 1 A v o @ an o Yo d' a Qy [
TdsAunuun Ll,ﬁzl.!,@]ﬂG]NE]EJN?JHEJET'Iﬂi‘UuVlNﬁﬂGlﬂ‘]JﬂaW]llﬂ‘iﬂ@?ﬁ?‘i"]éﬂﬂ?ﬂﬂh AANINAVUAIN
9 Y

Y 1
aniNgIveInUIT0IU0INT 08 HAZQATUAI19IMT M43l Welker and Lim (2011) 5189471471

aunidniainsnthinlfiulys luTednludariia 1dun uuafidenguindada uazuanla



a v s A a 1 a 1 a
vFadd uazdaa masulueimsszdigmaudueisvestanaz inanod35In01 1azns

a a =t 9 @ 2‘, c@’ ' @ g’) (% j’ a
Li]iﬂJuLG]‘UT@]‘UEN‘]Jﬁ1 Taglinaaswasdudurone 15a dUEIMsINEAIveUT0 15ATUNIUANDIHIS

A v o

o & o - A A~ & o Yy Ay Yo ci
ﬁa@ﬂﬂuEJUfl\iﬂ’livn\ﬂum@QUumﬁj'Nﬁ'ﬁW‘Hﬂlﬂumj@jiﬂ 533Jﬂqj~lwaﬂ§$@uﬂllﬂllﬂuﬁlﬁﬂﬂﬂa']ﬂ

LY q

o a a J o { < a o o 1
185075 TuTedn gaunsdnviminiulylsluTeAnvzamnsoaiwarsomisnduiuaoiad
g/ 9 g 1 a Y ,3 dy a
sansaaeu lyddegeseing lumaauemisvestar 1dnniu vennntimsaiullsluTe
a Y o =) ' A 9 a Y I Aa
anasluomsTinulavslinarronlasuniladlnssaiiwesszuumaaueimis 1madynd
o v a g % o J 'Q [
a1dlimsond? uaziia brushborder INTU Feazshliiuna lumsgaduaisemisaeludld
2 2 1 ! Y
Yauiuanuu'ld (Nayak, 2010) 4onINH Pirarat et al. 2011) l@aAnpimsn/asuuasdnyaenia
dugiuinervesdr lduazgliquinlulaiiia (Oreochromis niloticus) Tao n13 19111518351
[l 1 a a a E 9 A 3 @
Lactobacillus rhamnosus GG liifinanenisnsauauTavesdariatmiiniinaiu dnsins
a a o o { 3 & ' { a o { 1 <
Wiy Tasunzuazenmanlasueiisilwile TundvesmsilysluTednvimingauiu
' F) P [} a 49! Y A A a a ]
unaseisuazdas weu lmingielumsdosoms navulaiesnniiodarnulys luTeank
1 a 1 I 1 [} 1
hgszuumaauensuds wondaawnsaadwen lmingelunszuiumsdosernisisu
. v X o 999y o ) 3’4 ~
amylase, protease 118 ¢ lipase lau1ndu M1ld1da15 Tulatasalueivis lauindu uagil
Aa A ] [ a S Jd = k) d%’
Uszaninmlunszuiumsgesomisuaznizuiumssosarsounsouaz Tlsaulauniu (Lara-
Flores, Olivera-Novoa, Guzman-Mendez and Lopez-Madrid, 2003)

A J

frenumsisenmeisesiuaaddfifuinsadugduidasluemmsiinalfados
9IN9 llﬁlmﬂﬂdaj’u Balcazar, Blas, Ruiz-Zarzuela, Cunngham, Vndrell, and Mu-zquiz (2006) § LURR
@Su NIHUBHAIFY Agrobacterium sp. Pseudomonas sp., Brevibacterium sp., Microbacterium sp.
1ae Staphylococcus sp. 130 @IusI8lunszulunisdeeeinisiudarersnanyis
(Salvelinusalpinus) Lara-Flores, Olivera-Castillo and Olivera-Novoa (2010) W 2171 activity ¥ 94
alkaline phosphate qa%u“luﬂmﬁa (Oreochromis niloticus) ﬁ”lﬁ?ummswﬁﬂﬂi”lﬂaﬁﬂ G?Nfl
anunilull & 115 lu TeAnsenszqu1un13951971U94 brush border membrane ¥4 enterocytes
1nMsaneInsl¥aunidluemisiaiiia 1ae Essa, EL-Serafy, EI-Ezabi, Daboor, Esmael and
Lall (2010) ldnaaoalduniise Bacillus subtilis, Lactobacillus plantarum Lm&%@ WﬁiJ“VzlﬂQ Bacillus
subtilis, Lactobacillus plantarum (1812 Saccharomyces cerevisiae W& 101115 IS 10 CFU/g
@eariiadiung eo Su wuilai 1@ uermsnanlls luTeAnnnganisnaaes fints
wigAnTagendganrugui linau s TuTeAn uazdamuinlamaaesdi 185 e swean
Bacillus subtilis {t6i¥ Lactobacillus plantarum inanssuveaou lal amylase, protease 0% lipase
nnduniaaugy nazdwaliariian 1dsve s nauiennaiitesananiianlszaniam

[ o 4 g 1
mseeeldsay Ty wazasTulamsauini¥u wenv1ntl Ghazalah, Ali, Gehad, Hammouda and



a A Jda Y ® 4 zg/
Abo-State (2010) 143189114 n15 1998 UNT61F 901571 Premalac” YsenoudIeionauv0
Lactobacillus acidophilus, Aspergilus oryzae, Bifidobacterium bifedum, Streptococcus faecium Torula
yeast LAY AIUNAUFINITAT Biogen” ¥91/52n0UAIY hydrolytic enzyme 11 Bacillus subtilis 133
lusisdmsudaritdalasnaaealuerrisnuszanulUsAua1anuNTLAY 25, 27.5 UAT 30%
= 1 g,’l ® . ® ~a ~ d‘ %
115U HamMISNAAOINUING Premalac” 11az Biogen” 151 luo1i1s 1Usau 27.5 uag 30% Nszau
a Y S a a d%’ ] A z§ o o 1 a A
2 g/kg Unaldaimaniaau Tauniulasmwiz 081989 Wosmsmuumlscansnimms
Aa a a 1 9 . ® a A o = o Y a Yy 1
HAAITUATHND WU 1% Biogen® ta3uluomiisilseau Tusau 27.5% vzvi liinannuduan
wassygna lumsealmunniiga

Y

= ?{, A = 1 = dy A o o Y
nnﬂﬂ‘yﬂuﬂﬁu'lmNamamﬁLﬂaﬂuuﬂawmmmﬂem uazm“l’deumﬂm

A J.

A A o
AUNTIN
a % J o ax . { ' a
Ha Fauana1anminaaesludniinves Xu, Hu, Xia, Zhan and Wang (2003) ANWLINMILETH

. oy = ' Y o Y = o A A a ° 2
Bacillus subtilis LS 1-2 Inaae Iassadaveadld anmsanyidnyazmaiioweingvesald
' 1Ay Yo a . e ~ . A E g a
nu 1an185U01113185 1 Bacillus subtilis LS 1-2 10210817994 villus HiNNAUY F99ilunad
o ) = s a o 9 A 2 A = o A ll
Tumsihldmsgaduaisenisvessaayird Idmuunniu luvazianuanues crypt daiinn li

[ @ 1 g’) dy A = o Y v =
uana RN luidazyanInaAaed  NIUNIANANNANYOY  crypt  anadrzi 1onIIMsgadu
Vo o - 2 L g = o o @

15911159989 LABATINSVVDIGILINNLINTY FIna1wAaInUMInaaedludaitn 1ag Zhang,
Cho and Kim (2013) 518upamsnaasslsuuaiize Bacillus subtilis UBT-MO, ta3uluowngln

I @ 1 Y . re A @ 5 =~ Y a a

Wunan 35 7 wumMs 19 Bacillus subtilis UBT-MO, 5261 10° CFU/Kg iwaldmsnsauanla

1 2 . . @ 1 ] A AW to 0 =
od INNNAN 4.4% UONIINI Bacillus subtilis UBT-MO, 3o lvveuden Indunieeenuni
1% 4 4 [ H [ a
PmnawenTudloanas 26.9% uwazlalasnudaldanas 37.9% ieieunuganiugui luesy
MFaad 11113
= g’/ dy ' a A Jd A 1 d' o a = Y Y '
MIIMIANBIATIHNUNYAUNT dpiiaa1eg Miwnasuems huilinalddunuaiernis

2 4 o A . 2 C

@estlananal osninmansyaula tazoasimsuaniiovosmlunngamanaaes hinanaig

a =)

Aoz lunsainmsasuauns GlummmmuNaslwmmmmﬂmmﬂmmmu niolu

q

]
A A

n3aINg SusdluemnsSHasisansasIMsIaniieas ey °v1ﬂwﬁu‘wummﬁmamﬂmaﬂm"lﬂ
1% El-Haroun (2007) 18¥1n13naaesldaiunauyaunididanisni Biogen” Fa1lszneudae
== . re Aa a [ d v 1 Y v
HuANI3 & Bacillus subtilis taztou 1wl lalas ladn Tasmaunansumiainainlueims 1¥sulan
anuo3 iU (Clarias gariepinus) Tu1/511a 0, 0.5, 1, 1.5 182 2% Tues wuidan lasuens
. ® 2 g =\ %’ Ly d' 1 % [ a a
naaoINan Biogen® Tud/Suiar 0.5% vuldiimiinindeneda oasinissaaula nag
a a Y = A 2 ' v 4 o Yy a3 '
Uszansamms g Tlsaumunnuungan Uy KanlsnaaeIadnai diiunansnan

H 9 1 H
Phinaemsiideslfiaealaras]d lasilaimsnia@u Iaia dumiasadunuaiesa



a )

2’, 4 <3 1 = o
namMsnaaedluaiailuaaalfifiuiimsiasuaaunsd Lactobacillus plantarum 14014155

a

9
v A

maliartalidsua Tsanludumuuniu saunsdidamsazaulysau vaz luiuludnlaigs
1 A Yo A 2 g’; @ 1 . o Y a A
n11)an1d5ue1m1snaaoIgaIoue BNNIGINUI1 Lactobacillus plantarum 1191/ a11iaTian
Aa A [} = A ds! =S Y Y [ J =3 Y A = A
Yszaninmmsdos TlsAwnuININBnAIe Aremarasina1ndelaidendnyinavesmsiasy
j’ { 1 = = 1 =) 1
1% Lactobacillus plantarum Niinon15193 av Ia uagnsgesemisvestlaiiia lasgaiunis

1633 Lactobacillus plantarum Tu1/5310 1x10%, 1 x10°, 1 x 10° #ag 1 x 10 CFU/g Maunuga

= ~

o @ 1 1 a 4 3 a
ﬂ’J‘Uﬂ11“11\1]11&%’5‘]J’EITVTﬁEIGIﬂEEJZJﬂHLM%JWﬁZJ‘QﬁuVI ] C?QNﬁﬂ1iﬁﬂ‘H1W‘U’ﬂﬂ1ilﬁﬁJ Lactobacillus

a a

o Yy v 1A ' & s ~
plantal'llmGhn/!ﬂﬁgﬂﬂﬂ'ﬂulallll"llulluuwa@'ﬂﬂ1iH]ﬁﬂll,@]lli@] NIILLANIUD @\‘]ﬂﬂﬁgﬂﬁ)ﬂﬂ1\uﬂumﬂ\1

o

d1la1 aaeauiszaninumsldllsdu msazanTdsdu uag lviiuludlar defeunuye

= d v 1 Y @ . = ' a
MUY F9151NYMIUAINANTOANGDINUTIBIUUDI Liu et al. (2014) Fanu 115 luToAnean

a ~

saumsnnuueaeu lmidesemismelud1dveslariiauas nazdSulyalsyrnsaaunid
dsgdrnumelud1d ualuunsaimsldlds luTeanluemsernlildwa iiesnlunailfiia

a a a & o oa a 1Y ! X
ﬂ‘igﬁﬂ‘ﬁﬂWW‘U’OQIIISHLTJI’EIGIWUHW]J@VI‘ﬁWﬁ"UEN'ViﬁWEJﬂ‘D‘DEJ llﬁluﬂ AMuFUlueIMIT NTTUIUMS
¥ ¥

v < @ ,i' a a a dy v Jdo Y
oala tazevenieuen u@fﬁ]’lﬂuﬂigﬁmﬁﬂ'lwsllENT]J'E"lf]_liﬂﬁﬂluﬂ’lilW1$LﬁﬂQﬁ§nu1mu@ﬂﬂU

U

a ¥ [ 4 ¥ v
gannlin seaueu lyd tazann Wil (Martinez-Cruz et al., 2012) INNITANYIANY UL

K} U a

a (Z o a v 12 a d a 1
WEJ'I‘ﬁﬁﬂ'lW‘UE)QG]ULLﬁ$ﬁ11?9f}"’IJEN‘]J?31114@1’721\15]1ﬂ"l§°2|}5ﬂ@11’i15Ni’fl@au‘ﬂ%ﬂﬂfuﬂﬁWﬂﬂ uag

. A o 1 1 o o 9y a =~ Y a Y
Lactobacillus plantarum N3EAVUAING WUN G]‘UL!,f;‘lgﬁ?l’l’dﬂl’ﬂ\iﬂﬁ1uﬁllﬂﬂlliﬂﬁﬂ’diﬁﬂﬂ@] weraali

a A

<3 ' a ¥ 1 3 o [ ] a
L‘l’i‘Ll'J"If‘ﬂi!,ffiiJﬁ]ﬁ‘L!1’]5EJGL‘L!ﬂ151’lﬂaﬂﬂﬁllﬂlﬂuﬂMG]iWﬂﬁ@ﬂﬁW NaﬂWiﬂﬂﬁ'ﬂ\i]liJ‘W‘UWfﬂ‘ﬁﬁﬂWW"’U’EN

-4

o A A oy ya ) A o q ¥ ' Y1 a A O

wasay aasavuiieigod 14 Inseas1ialnd ldennanldigaunsdlunminaaed hidwa
1 a a é % Y v = a 9 1A 1
gon1Aue sVl atia avaudanusisnuminaasuasullsluTeanudinuiiinasie
Y5u1l59Tn5903 190095 DUNIUAUOINT 13U Sharifuzzaman, Al-Harbi and Austin (2014) fAny1wWa
v9411/5'10T0fAN Kocuria sp. (SM1) 1182 Rhodococeus sp. (SM2) #a Iasea3ranmealudrldvean

4 I'4 1 o 1 o 1 [ [ %
suTuImss wun Tassadalassrvvesdr Idarunaanazar 1ddrvuilate Udnvazmsdsudn
ddy [ Y d' a a [y d’Q
avunasnnliormsnasullsluTedan sMi uaz sM2 luszeznar 14 51 ludanduernis

a a aa J a o J
Wel SM1 ﬁ'HJ"IiilﬁﬂLL’Jﬂ'ﬂﬂa nmiumumaii"l«m{"lﬁ'mﬂwm LAZONIADIUDANINT Llasisan

a

nou@an Iullannueinsway SM1 uag SM2

a A J

dy Y =y . =) 4
Nam‘mﬂamuﬁgﬂ”lmwmsmsmaumﬂ Lactobacillus plantarum Tueminsinalvdan

q

Y
v A

' Y '
Halifsua Tdsauluduivinniiu saunsdimmsazanTlsau wag lviuludrdarganidan

a A d o '

[ a a o [ a 1
185 uermsnaaeuasuaUn3suiinoug 8n998INUIN Lactobacillus plantarum 1 1% 1aniiafia

v
=t

a a ] A 2 1 { [ <
szansammnsges TsAumuuiniu ualunsaindarordeluamnuiadouna darnaziins



S

a a a A [l { a a I
Lﬁ]iiglﬂlli@] ﬂi%ﬁﬂ‘ﬁﬂ"l?‘lﬂ?icl% N13YDYDINIT LmzﬂﬁiﬂﬂﬁWﬂ‘ﬁﬂ LL@%LETTJJ’Q@HVIL%EJGLM’E)"IWWBT%

= A Y o A =1 @ AN Yo a
Tuimanwiu ldsamuismeunuldanlasuemisna



ONANTO19D4

fauga lyoirg. 2554, m3lFBdudluTls luTednluemsdarlue. M3ans3ve . 16 (2):
136-144.

Ja1vaud ju520, g3deni veaeduana, augd Aa1gd uaz 1138 nAIinG. (2554). HAvBIAL L.
TUsluTedndaenisnniadulavesdaiiia. Msarsanusdnasmiansuas
ma luagmsnyas yrInemedaling. 2 3): 1-7.

AOAC. (1990). Official Methods of Analysis. 15" ed. Washington, DC.; The Association of official
Analytical Chemists.

Adineh, H., Jafaryan, H., Sahandi, J. & Alizadeh, M. (2013) Effect of Bacillus spp. Probiotic on growth
and feeding performance of rainbow trout (Oncorhynchus mykiss) larvae. Bulgarian Journal
of Veterinary Medicine. 16 (1), 29-36.

Ayoola, S.0., Ajani E.K. & Fashae, O.F. (2013) Effect of Probiotics (Lactobacillus and
Bifidobacterium) on Growth Performance and Hematological Profile of Clarias gariepinus
Juveniles. World Journal of Fish and Marine Sciences. 5 (1), 1-8.

Balcazar, J.L., Blas, LD., Ruiz-Zarzuela, 1., Cunngham, D., Vndrell, D. & Mu-zquiz, J.L.
(2006). The role of probiotic in aquaculture. Veterinary Microbiology. 114,
173-186.

Barbosa, M. C., Jatoba, A., Vieira, F. D. N., Silva, B. C., Mourino, J. L. P., Andreatta, E. R., Seiffert,
W. Q. and Cerqueira, V. R. (2011). Cultivation of juvenile fat snook (Centropomus parallelus
Poey, 1860) fed probiotic in laboratory conditions, Brazilian Archives of Biology and
Technology. 54, 795-801.

Bruno, M.E.C. & Montville, T.J. (1993). Common mechanistic action of bacteriocins from
lactic acid bacteria. Applied Environment Microbiology. 59, 3003-3010.

Daga, P., Feijoo, G., Moreira, M. T., Costas, D., Villanueva, A. G. & Lema, J. M. (2013)
Bioencapsulated probiotics increased survival, growth and improved gut flora of turbot (Psetta
maxima) larvae. Aquaculture International. 21, 337-345.

El Haroun, E. R. (2007) Improved growth rate and feed utilization in farmed African catfish Clarias
gariepinus (Burchell 1822) through a growth promoter Biogen® supplementation. Journal of

Fisheries and Aquactic Science. 2(5), 319-327.



Essa, M. A., EL- Serafy, S. S., El-Ezabi, M. M., Daboor, S. M., Esmael, N. A. & Lall, S. P. (2010)
Effect of different dietary probiotics on growth, feed utilization and digestive enzymes
activities of Nile tilapia, Oreochromis niloticus. Journal of the Arabian Aquaculture
Society. 5(2), 143-162.

Fuller, R. (1989) A review probiotics in man and animals. Aquaculture. 66, 365-378.

Furukawa, A. & Tsukahara, H. (1966). On the acid digestion method for the determination of
chromic oxides as an index substance in the study of digestibility of fish feed. Bull. Jap.
Soc. Fish. 32 : 502

Gatesoupe, F.J. (1997). Siderophore production and probiotic effect of Vibrio sp. Associated
with turbot larvae, Scophthalmus maximus. Aquatic Living Resources. 10,
236-246.

Ghazalah, A. A., Ali, H. M., Gehad, E. A., Hammouda, Y. A. & Abo-State, H. A. (2010) Effect of
Probiotics on performance and nutrients digestibility of Nile tilapia (Oreochromis niloticus)
Fed Low Protein Diets. Nature and Science. 8(5), 46-53.

Giang, H. H., Quoc Viet, T., Ogle, B. & Lindberg, J. E. (2012) Growth performance, digestibility and
health status in weaned piglets fed a diet supplemented with a complex of lactic acid bacteria
alone or in combination with Bacillus subtilis and Saccharomyces boulardii. Livestock
Science. 143, 132-141.

Halver, J. E. & Hardy, R. W. (2002). Fish Nutrition, 3" ed. New York; Academic Press.

Humason, G.L. (1972). Animal Tissue Technique, 4"ed. San Francisco; Freeman Press.

Kiriratnikom, S. & Kiriratnikom, A. (2012) Growth, feed utilization, survival and body composition of
fingerlings of Slender walking catfish, Clarias nieuhofii, fed diets containing different protein
levels. Songklanakarin J. Sci. Technol. 34(1), 37-43.

Kolndadacha, O. D., Adikwu I. A., Orgem C. M., Atiribom R. Y., & Badmus O. (2013) The potential
probiotic bacteria associated with catfish (Clarias anguillaris and Heterobranchus bidorsalis)
in concrete tanks in Kanji Lake area, Nigeria. International Journal of Microbiology and
Immunology Research. 2(3), 24-28.

Lara-Flores, M., Olivera-Novoa, M.A., Guzman-Mendez, B.E. & Lopez-Madrid, W. (2003).
Use of bacteria Streptococcus faecium and Lactobacillus acidophilus and yeast
Saccharomyces cerevisiae as growth promoter in Nile tilapia (Oreochromis niloticus).

Aquaculture. 216, 193-201.



Lara-Flores, M., Olivera-Castillo, L. & Olivera-Novoa, M.A. (2010). Effect of the inclusion of
a mix (Streptococcus faecium and Lactobacillus acidophilus), and yeast
(Saccharomyces cerevisiae) on growth, feed utilization and intestinal enzymatic
activity of Nile tilapia (Oreochromis niloticus). Internatioonal Journal of Fisheries
and Aquaculture. 2, 93-101.

Liu, H,, Li, Z., Tan, B., Lao, Y., Duan, Z., Sun, W. and Dong, X. (2014). Isolation of a putative probiotic
strain S12 and its effect on growth performance, non-specific immunity and disease-resistance
of white shrimp, Litopenaeus vannamei, Fish & Shellfish Immunology. 41, 300-307.

Martinez Cruz, P., Ibafiez, A. L., Monroy Hermosillo, O. A., and Ramirez Saad, H. C. (2012). Use of
probiotics in aquaculture, ISRN Microbiology. 2012, 1-13.

Merrifield, D. L., Dimitroglou, A., Bradley, G. and Baker, R. T. M. (2010). Probiotic applications for
rainbow trout (Oncorhynchus mykiss Walbaum) I. Effects on growth performance, feed
utilization, intestinal microbiota and related health criteria, Aquaculture Nutrition. 16, 504-
510.

Nayak, S. K. 2010. Probiotic and Immunity : a fish perspective. Fish and Shellfish Immunology 29 :
2-14.

Pirarat, N., Pinpimai, K., Endo, M., Katagiri, T., Ponpornpisit, A., Chansue, N. and Maita, M. (2011).
Modulation of intestinal morphology and immunity in Nile tilapia (Oreochromis niloticus) by
Lactobacillus rhamnosus GG” Research in Veterinary Science. 91, 92-97.

Ringo, E. & Gatesoupe, F.J. (1998). Lactic acid bacteria in fish : a review. Aquaculture. 160, 177-
203.

Sen, S., Ingale, S. L., Kim, Y. W., Kim, J. S., Kim, K. H., Lohakare, J. D., Kim, H. S., Ryu, M. H.,
Kwon, I. K. & Chae, B. J. (2012) Effect of supplementation of Bacillus LS 1-2 to broiler diets
on growth performance, nutrient retention, caecal microbiology and small intestinal
morphology. Research in Veterinary Science. 93, 264-268.

Sharifuzzaman, S. M., Al-Harbi, A. H., and Austin, B. (2014). Characteristics of growth, digestive
system functionality, and stress factors of rainbow trout fed probiotics Kocuria SM1 and
Rhodococcus SM2, Aquaculture. 418, 55-61.

Sugita, H., Matso, N., Hirose, Y., Iwato, M. & Deguchi, Y. (1997) Vibrio strain NM 10,
isolate from intestine of Japan costal fish, has an inhibitory effect against Pasteurella

piscicida. Applied Environment Microbiology. 63, 4986-4989.



Sun, Y. Z., Yang, H. L., Ma, R. L. & Lin, W. Y. (2010) Probiotic applications of two dominant gut
Bacillus strains with antagonistic activity improved the growth performance and immune
responses of grouper Epinephelus coioides. Fish & Shellfish Immunology. 29, 803-809.

Temmerman, R., Pot, B.Huys, G. & Swing, J. (2003). Identification and antibiotic
susceptibility of bacterial isolates from probiotic products. International Journal of
Food Microbiology. 81, 1-10.

Verschuere, L., Rombaut, G., Sorgeloos, P. & Verstracte, W. (2000) Probiotic bacteria as
biological control agents in aquaculture. Microbiology and Molecular Biology Review 64,
655-671.

Welker, T. L. & Lim, C. (2011) Use of Probiotics in Diets of Tilapia. Journal of Aquaculture
Research & Development. S01:014.

Zhou, X., Wang, Y., Yao, J. & Li, W. (2010) Inhibition ability of probiotic, Lactococcus lactis, against
A.hydrophila and study of its immunostimulatory effect in tilapia (Oreochromis niloticus).
International Journal of Engineering, Science and Technology. 2 (7), 73-80.

Xu, Z. R.,, Hu, C. H, Xia, M. S., Zhan, X. A. & Wang, M. Q. (2003) Effects of dietary
fructooligosaccharide on digestive enzyme activities, intestinal microflora and morphology of
male broilers. Poultry Science. 82, 1030-1036.

Zhang, Z. F., Cho, J. H. & Kim, 1. H. (2013) Effects of Bacillus subtilis UBT-MO, on growth
performance, relative immune organ weight, gas concentration in excreta, and intestinal

microbial sheding in broiler chickens. Livestock Science. 155, 343-347.



