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Abstract

The effect of endemic probiotics on bacterial pathogen inhibition was studied. From 16
fish farms in Chiang Mai and Chiang Rai provinces. The Nile tilapia (Oreochromis niloticus) soil
and water were collected. Isolating probiotics were tested by using MRS medium. One hundred
and ten isolates were picked and tested for gram stain, cell shape and colonization. Inhibition of
bacterial pathogen was tested by Agar well diffusion technique on BHI agar. Fifteen isolates of
bacteria could inhibit pathogen. CR10-8, CR1-2, CR1-4, CR8-9, CM4-3 and CM4-6 could inhibit
all nine pathogen strains. Blood hemolysis was tested. All probiotics could be identified to non-
hemolysis strains. Isolated bacteria strains (Staphylococci), the tested reactions to pathogenic
strains. Optimal temperature and antibiotics production at pH 4-9 were tested. Optimal pH
condition was pH7 and all strains could not grow at pH 4. Adhesion characteristic was tested in a
test tube. Probiotics could adhere at the test tube wall 30-80%, In vivo test was examined for
pathogen infection. Fish which fed with CR1-2, CR10-5 and CM4-3 had the highest survival rate
(80%) Three strains of probiotics were selected from these methodology. Efficency of growth
stimulation was tested. Probiotics CR 1-2, CR 7-8 and CR 10-5 were selected. Each strain was
mixed with dry pellet food. Nile tilapias were fed for 4 months. Tilapia fed with CR7-8 had the
maximum size and weight. The specific growth rate (SGR) and feed conversion ratio (FCR) were
hightest as well. Survival rate in each treatment was statistically in significant difference
(P>0.05). Treatment was supplemented with CR1-2 protein efficiency rate (PER) and productive
protein value (PPV). Some water quality parameters were analyzed and correlation analysis
among varies factors were tested. Multivariate analysis was done. It found that some water quality
factors stimulated the relation with the effect growth. By water temperature was positively
correlated with the survival rate of Nile tilapia and all data could be classified into three groups.
Pathogen resistance rate was tested with P4 and AH pathogen. Tilapia fed with CR7-8 had the
highest survival rate, up to 83.33%, followed by CR1-2 and CR10-5 respectively. However, there
were not significantly differences (P>0.05). Proximate analysis of fresh inlater Tilapia were
tested. All characteristics of the experiments were not significantly difference. The conclusion of
these studies, probiotics CR7-8 could be effective in promotion the growth rate and pathogen
resistance, kIt was suitable as potential probiotics in Nile Tilapia culture.

Key words: Probiotics, Nile tilapia, Growth, Pathogen inhibition
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finuemisfineay B, pumilus

Balcézar et al. (2008) ArvimsilszdiuanuaunsaveademnfiGunanin (LAB) #
Lwn"lﬁmnﬂm W Lactococcus lactis CLFP 101, Lactobacillus plantarum CLFP 238, 1%
Lactobacillus fermentum CLFP 242 iosuansBamevoudene Tsalualausu (1eromonas
hydrophila, A. salmonicida, Yersinia ruckeri Wag Vibrio anguillarum) l,ﬁmﬂ?nmﬁﬂnﬁ’uﬁ%
wuaGufieweludennioludr1é luan1ig In vitro Wuh Tiftes L. Jactis CLEP 101 aans
SamzvoaderoTsalurlanlénnyiin luvaish L. plantarum CLEP 238 aan1s8ainizues 4.
hydrophila \\as A. salmonicida 7 L. fermentum CLFP 242 mmmaﬂmiﬁmmxﬂumz?gﬂﬁa
Tsnluan1diftouwiin sniduide v anguillarum

Vendrell et al. (2008) ta3uT1)5 luTeAndlumsniuaulsa Lactococcosis TuisuTuim
5 Taotasu 15 TuTednd Leuconostoc mesenteroides CLFP 196 Wag Lactobacillus plantarum
CLEP 238 wanududu 10' cFU/g luat 30 Tu n&amniuSaide Lactococeus garvieae
wut ludainguiiaulus luTeand S6asinisaivanasedieiidfodifeifive 46-54
wlesidud Taslungualuguiisasinisana 78 nlesidud

Zhou et al. (2009) finywaveslls1uToAnd Bacillus coagulans SC8168 1191un13
sﬁuqﬁqﬁﬁﬂﬂ'au (Penaeus vannamei) ﬂmn1w1f1 saTIMmIseany uazniauweu laddes
0113 Tundazasevesmsuiydula luganmInaaed fussduanududuGudues 3
coagulans SC8168 Fait 1.0x10° CFU/mI ™! (T1), 5.0x10° CFU/ml "' (T2) uag 1.0x10° CFU/ml '
(13) uazganrugu (luaSuTs luTednd) TnmaTunng Ju wun SasImsseanEmuLy

o

1 o o A a4 ' o 1ed M 1 =}
at1sitdvd A luomshaiulys luTednd (P <0.05) ad1alsfauliilianuuandraedied

ar

voddesznan T2 uas T3 luaigeuvears

Merrifield et al. (2010) AnKINITHINUIINAYTEHNAUNIo1Ys luTednd uas

=

o
1 1 = & 1 a a o
'EHH'ISTN’IJ@']LI.‘BE’IIIE]UW]J'J'] ﬂ"ll]'l'iﬂ‘ﬂ'wf‘lﬂﬂ’]il"t]iﬂ]u‘llﬂﬁﬁ‘]‘ﬁuﬂ?ﬂ GI'Eﬂ FUBIMITNNIUYDY

' L4 l
Virulence gene 1inYssdnEnwnisasvauesvesgiinuiu sruisriaivalss Anniwves

nsdoy ARty
@ w o a o =
Zhang et al. (2010) nagdauaNuduwusves1ls luTeand Bacillus subtilis uazns lu
= o o (4 1 o S = = = LY = a g
Todindadyalaledlnuranilsa (FOS) doilssd@niammsnsydula piduiugdunid
o ¥ Y v a
molud 1 uazanuduniudeolsa Vibrio splendidus  99918anz1a (Sea  cucumber,

Apostichopus japonicus) 1at1% B. subtilis uanA19AU 3 53dD fiD 0, 1.82 LAz4.95x10" cfvg
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WU MSIASY B, subtilis U IMITEI0ANGATINT0TYAD TaTme Total Coelomocytes
¥
count (TCC), Phagocytosis HasduMUIEe V. splendidus (P<0.05) 1@ MiTHAane Phenoloxidase
. Yo N ¥ =y o ¥
activity @314 B subdlis uaz FOS tumsnszauszuinliquiu uazanufumiulin
TRunfanzim
. . v w o ' a o a 9 1 o
Dimitroglou et al. (2011) An¥nnuduiuisznhagdunidnalua 14 uazilarmitu
o = ad T ndy 1 ar = A g =
Taes Tavgdunidmmfiaredostudunidne Traniwlussuumaduens (G tract) 910
a1 " = o' = o =1 1
miaueulaidedeseims dgayinmsi#lls luTednd lulawonwdmesisdion wun
= o = o = as = ) = a A =
pauniolils luTedndawsanszquanfuiu wSuadamsniyiu I Uszdninmmatiu
a A o [ o =
011113 Uszd@ninmveaenlailumisdesems tou lmidueyyadass miuansoanves
¥ N = [ 3 @ 1 3 -1
BuatumuIsa anunumuaanmsaalin n31N1550AVBIRITOY 5INNINITAAAINATEA
Tuim
=2 Qs = o a T &
Essa et al. (2011) ANHNIEZALVOILARN S, cerevisiae Mz auaellsEgnsninnig
- = o' 1 al
19 wmuimmﬂm Egyptian African catfish (Clarias gariepinus) Taouayaa luom1sAszAY
o o o o w 1 - L
0.0, 1.0, 1.5 oz 2.0 osiud naasuiluszeziind 214 U wud1 MsHauban leIms yn

o s

al ¥ L H = = ] 1 ] =) o o
seAuM1vitan Egyptian African catfish finsies Ay TadAnTinqualunuagiioddnia
o : a

an ] a o o w [ = = r o a
ada uasnszAvw 2.0 nlesud Idmdngaie SasimaeigayTaneTugaiga uazon

q

] ¥ " '
mslaeuemsiluiiodriiga dausasinisseaats lifinnuuandiefiy >0.05)
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gilnsainazI5MIde

g o o o a @ oo ' :, o d’.’ by f
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@ i a a o«
1. Taqlunsnsnieqduniallslulednd
1.11laia
g g
1.2 0IM51A0Fe
1.2.1 MRS (Lactobacilli MRS broth) U584 Hardy diagnostics
1.2.2 TSA (Tryptic Soy Agar) U5 Hardy diagnostics
1.2.3 BHI (Brain Heart Infusion Agar) U58% Hardy diagnostics
o ¥ 3
1.3 tvanoirogaanau (Loop)
1.4 HOOANAADY
¥
1.5 1MUMZ1%0 (Petri dish)
1.6 Cork borer Y114 0.5 Wi,
:’ @ A |l Ay by
L7 dnauidums s wondn
g o t o aw
1.8 vaathualeensauazii
(4 5 - s )
2. gunyal TumsueniFeqdunidldslulefing
| - LY
2.1 1nT8ailon AN
= <
2.2 AzIN0ILDANDIDN
¥
TN =gl - ! v
2.3 ﬁ]‘ljm'%ﬂ (Incubator) UTHWN WTB binder U 78532 Tuttlingen/Germany
2.4 1A50959ATABD ANVAZIDYA 4 A3 UTHN Sartorius TU AC2115
v 4 o e’J o Lt .
2.5 Huﬁluqmmm"lam {Autoclave) 154N Becthai iU Hirayama
2.6 Hot plate

2.7 §W01¥2 Lamina (Holten) 71 HVR 2448

3. insesilenas Yangunsaiiililunisnaasudsilariinlunssialuden

3.1 UaAuvuIa 400 #15.31.
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4.5 wou Twmily Tﬂﬂi’a'ﬁm'j‘3’ﬂﬁhm'j@‘ﬂcﬁuumﬁamﬂ'§'m Spectrophotometer HiR 1Y
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aofiiudaelusanSadudlmisan 5 imas 14us
unaad 1 1lariiana Uszanavhdy M)
13 My 5 A.Muead8Y 0.4uns 18 viFuslw
waed 2 daniiann e1913doriufa (CM2)

1413 2 . 79uA B.iuA9 21FeaTny



38

wded 3 anitasin nazna Tu TadnisUszuaasnineinsmath (CM3)
64 Y13 3 MLHUBINIT B.4UNT1Y .1503 11

wnasdi 4 aiiann ﬁut‘f‘i%mmsﬁﬁumﬂizmﬁﬁm%mimi (CM4)
90 1 12 A.HUBINIT B.FUNTI0 1A 1HY

undait 5 dnridann yaysssuvhdy (©MS)

30/1 WY 5 A.HUDITDY B.dUNT 1 91Fea TNy

d' s 4::’ = o o Y- | (]
M15191 1 anvaznmsasalandannwisu lusiiaass vy

d 3 o i ] &
Wsuasalariia anvazmaaeelaitia

5
1. szuranisy finisaselnuudedar arsld

o o o s
pIvIntlad 155U unueInIS

a
14

o o g g A
HITUTIA aNHUSUIUTIULT

S e A [

e 4 " -
2. oTuansy Tudnisinssdatsidaduvuiiedal

o [

Tasldorminadusvsiliivantr

U

o

¥
g SAa A

Wen anyaih M

¥ 13
3.azma TuTagmsilszuany Tifimsifesdaioiiadunutieilal
¥
ninonsnet w13 dwlngifluemissssuand Tauld
2 o o &
. pnsdaduiagilinenss
a0 [ g oy ] ot
4. U3ty upgWaulyzug imsineatlawiaduiunszde 14
u’ & A 1 o o < 1 o
vz Iny aisliadnisgilsaudueinis

4 a1

>
5STUINA anvazildi)
o 1 y w O o g T
5. YB3 TuHITY Tuiimsiesdadriaduuuolar 14
pIn1ssssusatiudulvg 14

of Wt o g o
ﬂ’lﬂ’lﬁlﬂﬂﬁ’lliﬂgﬂlﬂuﬂ?Qﬂiq ANYUT

¥ ¥
= o

Ahihhaaeuden




39

i A o as 1 g o PTRY 1
10N 4 apunudegialudamSadee v (CMI-CMS)

(A) 3zuaavisn (CM1) (D) ﬁuﬁ?ﬁaﬂszm«q (CM4)
() 10150 udhsy (€M) (B) Ygyrssusu (CMS)

(©) g 1u Tagmsilszuga (CM3)



1=; -1 Q. 1 r [¥) 4 L) Y 1
ao1unAUAIe 19T IR IT 951853 11 ura laun
¥ i = = o
uvaad 1 datianin aaaaiWisy (CR1)
82/1 ¥y 2 0. AUATY .11 LITBITIY
] H F=9 ] d
uvaen 2 anianin wiaa Taursy (CR2)
119 113y 2 A.FUAGY 0.97U LIFLITW
r i = o
uvraan 3 dariiaein aaniuaisu (CR3)
290/6 ¥y 15 9.AUNAN B.WIY DUFBIT
uraen 4 Uariiann AnawIsH (CR4)
102 ¥y 16 A.FUNDT B.WIY LUTBI51Y
urasn 5 1aiiann eAsaviu (CRS)
77 MY 4 9. FUNAN DAY LATEI WY
] i a o
uvadn 6 Uartianin I3y (CR6)
223/7 vy 10 9.AUNAN B.WIU 24503518
oA =Y o .3
wnash 7 dartianin neafwisu (CR7)
299 1y 14 AHIINIY 0. WY 1.4TB9518
] ci = o o o
uvadn & Uarilanin auearhsu (CR)
732 M) 14 AUIBINIY DAY 2.IT8I51Y
uraan 9 darilanin By e Wisu (CRY)
121 ¥ 3 ALIBIWIU BN IU .1F09910
1 d' = o a 4"‘ '3
uviaeh 10 Yanidann Hedniwisu (CR10)
167 Y3 3 & . AUAYY ©.W1Y 2158350
1 i = s o
uvadn 11 dartiann vueaiiwiTu (CRI11)

157 w3 3 iy e.nu v.FBes 10

40



41

n:i al dw =Y a Y @ A
M13149N 2 ﬁﬂ‘]sliu?..’ﬂﬁlﬂﬂﬁ‘ljﬂ’]uamﬂ‘ﬂﬁiﬂui]\iﬂ’)ﬂﬁfﬂ\ii'lﬂ

vhsduaasiatia

o g -
anvaznsaedaivia

1. aaavhsu

2w Taursy

I3 I3
3. aanTuanITy

Qs = '3
4. finavh iy

o
6. NI

o L3
7. oA IITU

o a
8. 115y

o o
9. (19U 1o W3 u

o a o o
10. Woansvhsu

ar o
11. vuosDIwIsu

1a =T v ¢ a A ' v} o
Tuiinsideedmiviaduuuoial Tnelieinisdia
o o = [ =] @ : ] EY
duieglinesediane dnvasthimveudu

(7= -:r v & o A r 3/ =
Tuiinsaesdatrdaduuulailal Tasldemiasisuaa
s : ASa A 9
S TATRETG IO 16 2
A dy ) 1 @ 4 o o ] (%
ams@es lnpyedar IemsdiaduSegliutueims

o s : Al EY
FITNYIA an¥AIUARe Y
¥ i i o B
fims@es Invudelm Iemsdiadusag
} ¥
FUAUMMITEITUTIA anyaziimwmiasuae)
y 1 1 o o o v [
umsdealavuveda e msuiaduieglsmduemns
& oo :’ A A ¥
FIINYIA apYMLIINTVL ALY
= dy 1 1 o = a o 1 [
imsdea Inuudeilar e msdadiu§egiliudvems
¥
F55UIA anya AR Nty

1 a o ¢ a_ a 1 ¥ [
Tufimsiassdaisiaduvuuvoilar Tasldervisiia

o t [ a
duiegl 3R UB M UTIA
o oy -

ANy MU

1 dy @ & o A ' ¥ =
Tuiinisiasedatriasuuutiolar Tasldeivisitia
o o 1 ar a
du5eg)) S WAV MBI TUTIA
o :‘ -}
anyuziNARen
o g a A = W 2 o o o
imsiasalaisiaoulunseds omnadiadusegiliios

1 ~ Q) : Aad A
819081 ANV U
= dy ] 1 Ll = a8 o ] s
imsidealnnnisdanldomsdaduseplsawnvainis

a g 3 Ad A ¥
555491R anwahlAVuuly
= ciy 1 1 5 od o o t [
imuaelauudelar IWermslladuiagswivems

| &

¥
BITUHIA AN INTTE I




i =g o« 1 9 ar o e
fﬂ’l‘ﬂﬁ 5 fTiﬂHWLﬂU@'J@UN[lu%ﬂ‘HTJﬂWUﬂS18] {CR1-CR6)

(A) afawI$Y (CR1) (D) #nanisy (CR4)
(B) winlaudifu (CR2)  (E) oRsan191 (CRS)

(©) man3uasIsy (CR3) (F) Ir15y (CRé6)

42



3 § =1 o ] o @ e ]
M s aoufitiudeialusmIadosis (CR7-CRI11) (R9)

(G) noadhsy (CR7) (1) 181 e Wiy (CR9)
(H) 31mervh§u (CRS)  (7) 1Tudnivsu (CR10
(K) vupatlavhsu (CR11)

43




44

] ¥
-1 a 1 =) ar o o ' o A
1.2 Ausaus waresslmdasaninindeyandifgiialszms wu Aunuahds

o y o : o [ =y : ] =1 [
aﬂymsmnﬁm Farmvndan llﬁ%ﬂ']'i]ﬂ“llﬂ']ﬂﬂ']']lm'nllﬁ'] U mmwmﬂuniﬂ—md

" o
(pH) USmseendouiazaisluii (o) iludu

- i ﬂ df ¥ 1 A o a VoA u’: = 9
1.3 LUNNIDYANVUUULLDIAUY 1TU For 15y AU HINAY I,“LI‘LIFI‘LI

’ ¥
151490 3 1 miin wazanuevestanialudimiagealvy wazdar iameas1e (MeantSE)

7 dhmiimlniia anumlaiia
vhiuasalaitia 3
(n53) (30.)
1. lszmaavhiy 258.0045.77 12.00£0.50
2. etiuavhiy 262.0017.32 12.4040.50
3. anema Tu ladn151 5209 nazninens 255.0049.29 11.20+0.20
a1 ., ui1d
4. gudive naziaulszunidadoslni 260.00:£10.00 12.2040.68
5. 1yqpIsuHs L 257.0028.50 12.0040.28
6. AaRITY 258.00+7.50 11.4020.40
7. a1 Tauvhsy 257.00£11.01 11.200.52
8. aans Ay 262.00::4.04 12.60+0.65
9. Fnavihiu 255.0047.63 11.00:£0.50
10. 9A5aY15Y 259.00+7.09 12.00£0.50
11. nivhsy 260.00+2.51 12.40+0.50
12. noafivhdy 260.00+2.88 12.20£0.66
13. uevhsy 256.00+4.16 11.00£0.50
14. By a Wi 258.00+1,52 11.2040.51
151580y 261.00+3.00 12.80+0.57
16. nuaaiwhiy 258.004:2.00 11.00+0.28
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3 : o ay = a o A ) w @ =
M15197 4 punmiiualszmsniniswdealmdalufmdagealng uazdevidaveasy

(MeanzSE)
vhimasalatia '
(0 (mg/l)
1. dszuravify 8.0240.01  2840+007  6.00+0.11
2. otfuarhify 8.06£0.02  29.80+0.15  7.80+0.10
3. auzma lulaenslssue vaznineins 8.08+0.03 29.60+0.17 12.6+0.15

1
o 15 9}
11910 Wi 19

¥

4. quéive uazWarunlszuarhiadoaln 8.46+0.08  30.80£020  8.60+0.05

5. yeysIsuvhiy 820£004  27.0040.50  6.80+0.26
6. aaa11sy 7.60£0.05 2500028  9.20+0.10
7. s lauvhsy 7.60+0.07 27.00+0.28 5.00+0.11
8. aanTuarhiy 8.60:0.05  26.00:025  4.800.05
0. findvl 17y 8.2020.07 27.00+0.28 5.80+0.15
10. ofsATTY 7.9040.02  26.00£0.50  7.00£0.25
11. nIu 8.50+0.04  27.00£0.10  9.2020.11
12. neafsy 7704000  28.0080.28  6.40+0.11
13. $1uavhsy 7.60£0.04  27.00:0.23  9.80+0.05
14. 3y 10w ¥y 7.90£0.20  27.00£023  5.2040.20
15. odnivhiu 7.6040.01 25004049  6.80£0.15
16. vupaihy 7.80£0.02  27.004028  7.2040.20
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(in vivo test) TaeRargane lsafinauenld (:auviade Tus TuTeAndnnauen'ld) anududun

3 x 10° wad Whdnlmidafieien 3 nndostos uas e magnilmiiasuiadn Suaz 2

ade ADIUNANDI

4.1 u'HL%ﬂﬂﬁum“?ﬁiﬂﬂﬂaﬁnf‘fﬁl.wﬂ"lﬁ"lmjguﬂaui’haﬁ’uﬁﬁﬁnymﬂﬂiaﬁ

aefy madeuanuanialumsiuiadane lsafnen gondarialude 2 Tau3s Agar
well diffusion (Chaveerach et al., 2003)
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? = ad a  dd
woydunidlils lulednduenla
=) 5’ a I LAY -
4.4 nagoudsz@niniwanuarinisaveudonuenla lumsdudanisieiy
¥ ¥ v 3
vouone l5n 1audt Agar well diffusion iW1zi¥ofuen 141y BHI broth 9u1¥e141¢f Stationary
phase
. a & o 1 4
4.5 WMimsmTouyenalsalal lasnaudamwusuvedions [snaaslu BHI
= A L e e Y Y
soft agar MA99INT19 1M 151 A0UFIUTIA 1A91ZHGUADY Cork borer YHIA 0.5 mm
¥ [ ¥ ' ]
4.6 vinnh llFmmuruseusoieiyeglu BHI Broth wineaaalungqui

=Y

3 o d’ 3 oA a 1;:.‘] o
iz 17 hanewzensimsade liuugamal 35-37 °C (Hhuna 24-48 2 Tu

a9

’ dy c; ¥ [ 3 = d!y 1 Pl = | 1
4.7 ﬂ'i'Jﬂﬁﬂﬂ’.]']l‘]fﬂﬂllf]ﬂulﬂﬂ'lin'iflﬂ‘ljﬂdﬂ'lﬁﬁ]'if_l‘l‘ljﬂx‘lL‘]iEJﬂﬂI‘iﬂ]lﬂ ﬂiﬂulll

Taudannainielan (Clear zone) Mfiasous vauhine 13 udniuiinwaninanes

5. mafnwlfisenmatamsunnvsadia@eauas (Hemolysis)
nageuMsuanveuradiiaidoauas TasuuanEene lsnuenquainisoaieens
F1uladu Sarunsomitidadeaunuing Tulagald Taomedsudauuo1mis Blood agar
plate Hifudaaunz 5% dunamsuandrveuvadiiiadonun FoTulsluToAndidenszdos
Tl aradsiadonun e (Gamma hemolysis)
5.1 1|\ 30%391173 Blood agar base Famsaiidolu Autoclave ft 121 °C AW
10 loud wn 15 f mfuselWiuRilazing 4550 °C Sufy sterle sheep blood 1u
Snsraaus lefidud veaalTu1ns Media faToy 1w qiﬁtﬂml{mﬁmﬁu MR Plate

11 Sterile 70 1% Media udiefia 13 ufuT 2-8 °C
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-

¥ »
wazAul in@ehruiIimsnaaeuglszdninmlunisiudadenalsalulaiiansuu

=

udnhlihivhguvnd 24-48 $2Tus
o cf .
5.3 Maimssnudayana hemolysis Tun1sasivnamnageu
a = o
1w dTu'laBa (Randes Tou seulalatinuafice
= =Y A A A &2 A : o =t
- peavh FTulada ifadvatafdiimavsnuseusey Ialatives
= =
HuaNS e

- unuan Tlulada lufanisilasunilasuuo1s Blood agar
= si =3 =y = ef
asAnMIaaNzimnzadlum iy uazmsnanmalfyous

; = = 5 = o =Y &
6. MM IR MAZNIAARINN I3 guauregaunigllslulednd
6.1 MsAnmansfiminzaylunisise uagmandaml e
4 4 o o . 1
wzideusouuaisoilunar 24 $2Tus luem1511a7 Nutrient broth 19814
q 1] : =1 1 = 4 e’:
IA091U41 Rotary shaker fiA911157 200 souaeui TaolvilSuausossauilszanm 1 x 10°
o & oo 1 1 dy .; Py d' S 1 A 3
00/ml 139 TAAIAIINYUVBID IMITABUTD NANU1IAGN 600 W1 lwwas TRLAURSLIN
11 0.5 McFarland
6.2 Anuanzanuilunsa-ae (Fies) fmuizau
e ad o9 . o =
AFOLUANS BAAY 10% aal1UB14151Ha) Nutrient broth USUan1z W0y
] Qs ;’ = a aa A =] 1 a g
A9 A9 4, 5, 6, 7, 8 uaz 9 US11as5au 10 Tadans waRaNuS15eL 200 seuasunilu
(1 24 1 1ua Hanizgamaiiilnd negeumsniy Taunisiaaimsganauuaai 600 u1ly
g o ; o 1 Qs v = 9 o oo 9
WA 1NN MsIzRes R Atesa1eq nu Withunios [HmaauuaiSvanaznou a1
& o a ¢ A o 1 o ~ 1
ASaUTUASTAIT Alln5 2501 6000 Soudow® Hua120  wif wenemisaula
[~] ] ] ° o [ 1 i o a a =
pamily 2 adu aruusnmii lildaaifitey uazarunasairlildsed@ninwnisnanais
U g
o ¥ o e = o
6.3 NMsnadeuaNNmEIsoTumsmeAavausogaunie llsluTednd
o o dy = = ' 1 = :'l.v = a aa
e TUs luTeAndudazeiia ynassaalueimis TSB 1Suas 10 iaaans
] » ¥
= ar 9 1 =3 %
lunaeananesmaadn sullogasu 24 $aTus udundiulana 1iniunend Methylene

Y w o 1 9 1 o : o o o 1
Blue uddunamsamzagualganla 3 51 denihulesidudanuvuiniu 100
o o o = d’ a A o a o
nlosua vesmsimzAavousoraunsdlls luledndlunasanaass
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5 = L] =
7. MInTaaeUwanuAsunalin Mulaiia
[ a 3 T = dl o = =
AsuinsfAnumassadsuuaisenalsaludaifansiwlalunisnasesese 99
- asm 9 s 1 ' o @ 3 of J 1
lafinsnasssluteslfidns ludgilar uazduiuiuseiinmsaanen latlusens 1salu
) ° ¥ ¥ i o ™ 9 Y 3 a
a1iiae5e Tagshininiaesasons Isaniiinmsdauen laundesluevis TsB - loludSuim
¥ @ 6 o él‘J ' Y o =) LU a8 d a YV oa L 4

anududun 3 x 10° a8 vourene Isa udniwAadharlardaimsen 1 30Sus0dN09

¥ W

= o Y s T o oy o e

uaz emsgnilaiauuiann Juaz 2 afs Aoty 133l

= i 4 : - 1 g 9/ o
7.1 Lﬂiﬂuﬂﬂﬁ'ﬁl‘”'lﬂ 25 x 50 x 30 av.%. LLE‘]$U'WIH']'1.Jﬂ'Ii"1|'IL‘Ifﬂﬂ'JEI‘V‘IE]'HJ'I

e o = a [ @ :’ e o

7.2 ssugaruglaiiavua 30 - 50 ATy himsFaimn Jannue1d uaz

wimslivanmiarianeunsmaasuiiumar 7 Ju ludilarvuiae 25 x 50 x 30 au.aw.das
1 dy L [ ¥ o
milaseides 10 G wisufums e imeaaeanal uazemnsgnilananaaeniseziom
MINAADY
o 5 q 1 ™ 9 s = ‘o
7.3 msifeasenuniitene lsafinauen lavineuizilariafithelueims

o

4 T 1
TSB viuwe hluuiigangi 35 -37° C 1981 24 $2Tus

G

¥ "
A

° Iy ° o YY) da @ el anrl [
7.4 1TuFeddeslue1vis TSB uihmisdSuanududvassaansudul la
a o =
U5071a 3 x 10° |yaa #2835 spread plate
o A E- a4 a Y [ Y a = ) a
75 tnveuuansens Isaiaion MAGsuiesud yiiinsaalaiila
= [} 9} =1 o = 5 1 i v o
3urees [duwes 1 Ysuiaeuuaiitone Tsanl4aa 0.1 ml deda wiouduliein
-
= Y 1 e
anneAnMIAneaTzYzIaINIMaaed uazliemisgnilaigaidn Juas 2 e dedu lum
09.00 1. 11D 15.30 U.
7.6 Tufinmsnaass Tasgoamsmeussdariialuuaaz Tuvesnisnaass
W & a o Yo A oA 9 '
uazdnymreInsveslmtiaNuanieennadninms 183 ueuuafsone Tsada 1y iy uwa
of = 1 & 1 :‘ 9/ (=Y 5
INSANDY ATURTOU ANtAen 1119 uazluAue s luduy

¥
* m3tamsih lagyiimaaaveudslugdilamniuaneaszezinmluminanes

8. minsoieraumislsluledng lulmiia

vhmsﬁnymﬂamtgaqﬁuw?ﬁﬂﬁ"lﬂaﬁnf‘f Tundufudouuniorolsalula
Haneuvzthunlflumsneasssieludarfianaaes S9ldlinsmaassludeslfianms Tay
T¥gdalarwuim 25 x 50 x 30 au.qm.nﬂ%’“lumﬁmamiuﬂ%ﬂ{uasﬁuﬁuiu%i"aqﬁuw?ﬁﬂs
Tulesind Anssanon1d i udoroTsaluariasie wazdiwanamavsglular Tay

¥ b » ¥ 1
nimsasadeda linhvimatausn laurdsaluomsse I ludsnaandudui 1 x 10°
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Temsgnladavuiaan Juag 2 afe asdu 135n15AH

¥

=l Y o A oA W 4
8.1 lﬂiﬂuﬂﬂa’ﬁlu‘lﬂ 25 x 50 x 30 au.«wL, llﬁxu]ﬂﬂTuﬂ1ﬁm1lﬂfﬂﬂ'§Uﬂﬂ5111

@ o = -: & o : @ a
8.2 wisugniugilaiavina 3-4 11 iimstarimiin Jaanue waziims
Svanmiariianeumsnaasaiiunar 7 fu Tugiaiuuia 25 x 50 x 30 13w, 851N
1 dy w 1y Y o Y <
aseines 10 Aamag wieununs IHoImaaasaal wazom1saianian
o ¥ 5 A A o e ° Y = o
8.3 Mhmsidsadouvaise s luleanaidauen ldving 1ddaia uasau
¥ ' 1
Tuems TSB e lihiufiguuni 35 -37 °C 1oan 24 H3 Tus
o A4 o ¢ o v v 74 9 A H
8.4 uFefidsalueims TSB unihmsdsuanudutuveusaasuanlvla
a J =
UTum 3 x 10° 1588 42835075 spread plate
- o o od o Y
8.5 uwnFeydunidllsluleandmeson iGoussoud wrihmsaadidan
a a ' d ¢ - { a ¢ S A o
Hausnugeaies Tavldiuues 1 l9lsmadegdunis s luTednd USuw 0.1 mL. Aeds
o - { 3
wiourulieimanasana) pasaszuznaimnaay uaz e msagnidniuas 2 ilo Ag
Fu Tuan 09.00 w. uaz 15.30 .
8.6 1ufinminaned lasadasiniisennisvestaiialuudaz uvaants
[ i o o 4 = o s d
NARBY Lardn¥azeINIvesailafiudasesntdaninnis s udeyaunsia s lulednd
il iludn

¥ ¥
+ madamnih lasiimigaveuduludifes yniuaasaszeznalumsnanes

= 1 a (v
9, MEIASHATHIENAnea (MInzaasla lunsz )
u o : = 9 : = : ]
1#nszda 1 o509, malwhandszuia 1.5 was Tes i Ivadewiluisnasams

¥t o s [ :’ W=q
wﬂamuax‘lmuaﬂwmﬂ 400 P34, 5ﬂ‘]sl'|'i$ﬂUU'|1Hﬁﬂ 1 4. ABDANTTNADDY

ar o
10. @nImaaes (aida)
Y Y g diy ¢ A % [ ar A b
ldgnardavuianamendszana 1 12 FeninvhiuBoalnivam S dadoeelnil

T ¥ ] »
Tanignmlanninldliudlunseda newhmsguin uazfnimindarsudunelaosas

»
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a = 3 Si = [ = tgl.’ o

11. maanunlszaniamemnsinaniegaunidllsluledndlumsinz@ealaiia
s o d . a o Y4
Mawumsnaasuuy CRD Tasldemadadusagianaugdunidllsluleand

a1 a ] a do w g Ya
anududiu 1 x 10° iradsensy Tasganiunuez luwayTils Toledndnugasiamisnlnu
r £ ¥

wo Juaz 2 afe dsulariiavuia 1 19 aenszdedaennunumiv 50 daden auas

E W
prriamsiadula 14 Ju wazdimisastageuguainminnadsznisvesthluiie

dy = o o o dy ar

mzideslal 4 Biow imssudamasiaiaguningie daumsMaNen W tasnalizam

dura

g %
12. NAADUBATINITTOA HASMIMUNTMITBNDLIA
é ~ :’ ot ot { at t
lumsnaasaldgniardeinimindunaslszuim 44 03y Tnsulgnilaresnidiu 2
oA A4y a A o4 A & 4 = =
ngy Fngui 1 Reaateemisdardnn lususinauy 2 @usemsdamnauyouuniisy
= o T a o 1 °
Tus TuTednd luaindudu 1 x 10° addenTuvesemisdaniiumar 15 Ju Asuthun
¥ 4 ¥

nagousATINITIeAazMsAunIudensTsn Tasnmsiadouuaiisens Isans 3 aiia Tu

= a = Qs = ) o . .
U51a 3 x 10° wraa W 1ARIMTIATIUTUYE Y0987 e (Peritoneal cavity)

Ly : 1 1: =
13. ﬂ]‘59]5'J‘i)ﬂ'ﬂ‘l]ﬂmﬁﬂﬂﬁﬂlﬂﬂﬂﬂ‘uﬂ9!“13!@“\31]@11!@
L4 1 1
Wimsaredeuguaminlunszdinaasd uaz denaaes dioFuduuazyn 14 Jusu
d g N =) = . “ .
iFodumsnanes ldunlSuraeendiauazatw (dissolved oxygen) AbAzide modification
-, . a1 ar 3
(APHA, 1998) Total ammonia lat35Mg Phenol-hypochlorite Method IAA1A1TQATUNTIAY
A P A 1 1 = ¥
IAT 93Spectrophotometer NAIUE1IAAY 630 uﬂumm ﬁ?uﬂ1qmﬂQﬂIﬂU1“}f Thermometer
Q ar 4 = oa 3 [ 2|
HagpH MMy IafIuin3 3 pH meter (UT8M EUTECH INSTRUMENTS 1UuA3 183U Cyber
scan pH510 810 EUTEC)

= d 9 = = = d &
14. M3AATIzHveyamIRiadulnvaalmiia eantszneuveaitolan uazerms
o g ar t o oy ar ar ar t
14.1 imunudeds Fahmindmlunszds ynq 14 Ju aesamsmenssluuaas
o 1 9 o .
MINAABY ANNUMIAWNT 1AuA 8r31MI38n SGR, FCR, PER, Total biomass increase, PPV

3 a 1 -
Las PFV 5’)Hﬂﬁﬂ\‘lﬂﬂiﬁiﬂﬂﬂﬂjﬂdlﬁﬂﬂﬁWNﬁ LLfISfT'I‘jE]1‘H'I‘j1,1Iﬂ'I‘Hﬁ“ﬂﬂﬁﬂ\1

f. 801311135193 @AY Tndumz ( Specific Growth Rate;SGR) ( %/3u)
¥ ¥ Ed 9 ] ]
=100 x (In iwdndaufloduganisneass — m dmindauilasudunmsnans)

uANaaeg
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;W
M o

b
1.86n31500 (Survival) % — (hmindanleduganiinaaed) x 100
o d‘. Q‘ 3
@vdandaisuaunsnanes)
Y & o - o =3
A.aR51N15HaAB (FCR) = UiHunuodamshilainu (n.)
¥ ] T ¥
wninlamdvau (n.)
¥ 1) [ ¥
. . . o L =]
4.Protein efficiency ratio (PER)} = tninilamwuiu (n.)
¥ .
thntnTlsaumlainu (n.)
¥ T 1 ¥ [ 5
fu.ﬁmﬁnﬁmuﬁmﬁaﬂuqﬂmsmam (Total biomass increase) N1
by 4 2 fogut 4 A v
= thmiindaudeduganisnanss (n.) - dmimlanieGuaunisnaaes (n.)
@ Productive Protein value (PPV) = (Protein gain { 0. } x 100
Protein fed { . )
%, Productive Fat value (PFV)
= 100 x (Final carcass fat — Initial carcass fat) / lnitial carcass fat
a ¢ o & a A a
14.2 ')LFIS'IS'HH'Iﬂ»iﬂ'ﬂizﬂﬂUqlﬂ»iﬂ'liﬂ'lﬂ'licluﬂ'lﬂ'li‘ﬂﬂﬂﬂﬂ Lmsmﬂﬂmuammm
ﬁl, ad o L] qy
uazduganinanes Taeaimsaene 11l
= o =
- Awsien 1sAu Tae Micro-Kjeldahl
- fjlﬂ‘i’lsﬂﬂ‘v 11 1a87% Dichloromethane extraction A3 Soxlhet method
= o o,
- Apsiznibele 183t Fritted glass crucible
a s g
- AATIEHIOT Taensw lMuffle furnace 550 °C 12 B,

= o ¥ ad
- Annizvanudu Tasnseuwdaluden 105 °C 24 . AITnisves

AOAC (1990)

= d e,
15. MSAATITAMIaon
o ¥ o o 1 4
ideya 1A zin1eada Taemiaianuuilsilsiu (ANOVA) ivadnyI213
1 [ o n’: = = 1 = [] = o =,
WANATIVBAUARENS aua 9IRS umeuA R asuBIURaENIAILUA 1as35N159049

Duncan’s Test fisgmnisddamanda (<0.05) Tavl¥lilsunsuduFogal spss 11.5
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amoaanu Tngwu Ia Tadnnmmaes das @13 91s1enay 05401 WuAA50D veuoy
1 1 4 a [ o o s oy o T a
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- \ ! & - @ & Ey Yo
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3 ¥
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ar =1 oHa A ¥ s w 1 = | 1 A‘r o ﬂ % A o 1
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\ 4 5
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F
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3 o P} Aw 4 t u’:
mimsaadenfouunviisune 15a lalaan P2, P3, P4, P6, Lz P8 530N
dl’.‘ 5 3 a T = as =Y
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o a [ 1 [ g o
uazdasimimevenlaiadluszozinm 5 Ju wuh P8 fdanmsmogega 90 wWoediFud
1 @ M o o o A [ [l as
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e 10 wesidud ulsounousasinisina lInvoude A. hvdrophila wun Yartianiinisaa
g : - 1 =Y @
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< d S A o = =
nefiua diatfioufuyaniuau (N34 6, NN 7)
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¥
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3

(C) WwanuaniSunelsa P3
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»
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1 )3 3 o ]
A19190 6 nadouions lsn lulatamendasinsaelusseziat 5 Tu Un vivo test)

.
1Wonalin
NUIMIUNNADY
Control P2 P3 P4 P6 P8 AH
Tunl 0 0 0 0 0 0 0
Funz2 0 2 1 1 2 2 2
Fun3 0 1 2 2 3 ) 1
THN4 0 2 2 2 3 3 3
Juns 1 2 3 1 1 2 2
BAINTAE (%) 10 70 70 60 80 90 80

Humg: Control = i ldRane Ty T/ Tudnlan

a 1 9/
A7

!

[ L I VTR i U o L B B v < U B |

| 80%

CR P2 P3 P4 PG P8 AH
M

=} 1 -
anae lia

Y a P~ = 4 2 ] ey ' 1’ [l ~
MW 7 LaneBnT1N1sseame (ilosidud) veslafiadiosmde 15 luToanduaas 1o Taan

(i vivo test) S1uanlauFudu 10 ddoq

manamendoyaun3dlisluleAndmidszansammsduiiavoruniiGonelahulmiia

® ¥ ¥ 1
MIMSAaLsIFaLUATG oviarua 110 lolaan dnvae Inlailvessouunncens
k1 1 3 a
szdnFmwlumsduds (rmd ehumagounuansa lumsduiusouuaiGens 15a

¥ ' o F
Tutandia Wi WouuaiSsiaunssduiudonuniiGonaIsmlariald Taeiisns Agar
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P4 14.81£0.31  14.4120.49  14.9120.11  14.95+0.11  15.08+0.33
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P6 2.11£004™  225:008%  1.96£0.01" 1942003  1.9420.09"
AH 2.11£0.04""  225:0.08°  1.93:0.02"  198£0.06™  1.93+0.03"

2.6 sz@nsamnslyldsav (PER) nui1 dszdnininns 14 Tsaulimeg lugas

A (=} 1 @ oSy 1 A W o W
0.1540.013 fi4 0.20£0.025 t1lod1dng ¥ luflanuuananiumsatasgisiivedidn (P>0.05)

AUYARNIUAY (715199 20)

i ] o oo = e - o o -
m5191 20 Atdsedninimns 19115 Au vealantianifesdsomisiaduseginay

W
yaun3 15 luTednd uaziimsfaiens lsnluilatia luudazmilonaaes

dy o o
TSN TRYL 6 ﬁﬂﬂ"ﬁ' {(Mean+SE)

s Nlslulefnd
1yonolin
Control PBS CR1-2 CR7-8 CR10-5
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74840.02 D9 7.5540.00 wag 7.45£0.02 4 7.52:0.05 dwlwdsugainu wazngainieou i
AUUANANAUADYANIINAADI (P<0.05) 1A liTianuuanaeiufuganlIuny (P>0.05)
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£115149N 26 ﬂﬂﬂcﬂlﬁ]u‘ﬂﬁﬁiﬁ'lﬂﬂluuﬂuumﬁﬂ\iﬂﬁTl.la‘mﬁf_lﬁﬂ'JElEl'lﬁ'l'iliJﬂﬁ'IL‘i’ﬂE'ﬂTIHﬁH

= = g" a 4t 1 t Py 2
yaunid lils luledndlunAazvizonaass szezaimsiavs 4 ifou (MeantSE)

TWs'lulednd Ty a1 NgAINIEY Funau
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Abstract

Effective of endemic probiotics to inhibit bacterial pathogen was studied. The Nile tilapia (Oreochro niloticus)
soil and water were collected from 16 fish farms in Chiang mai and Chiang rai provinces. Isolating probiotics was tested
by using MRS medium. One hundred and ten isolates were picked and tested gram stain, cell shape and colonization.
Inhibition of bacterial pathogen was tested by Agar well diffusion technique on BHI agar. Fifteen isolates of probiotics
could inhibited pathogen CR10-8, CR1-2, CR]-4, CR8-9, CM4-3 and CM4-6 could inhibited all nine pathogen slrains
(P1-P8& and Aeromonas hydrophila). But, other probiotic strains could inhibited 3-7 strains. Blood agar hemolysis were
tested. Al probiotics could be identified to non-hemolysis sirains. Optimnal temperature and antibiotics production at pH
4-9 were tcsted in TSB medium for 24 hr. oplimal pH condition was pH7 and all strains could not grew at pH4. Adhesion
characleristic was tested in test tube. Probiotics could adhered at test tube wall 30-50%. Efficiency of growth stimulator

and inhibition in bacterial pathogen of sclected probiotics were tested in the field of Nilc tilapia cullure.
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