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szai 1 uonBaniamaus@ Generally recognized as safe (GRAS) l@lfiLactobacillus spp.,

q

Bacillus spp. W8s Enterococcus faecium ﬁ]’lqulavLﬁ

dguftiunmaiudradnayaln nwsulddwdes Swau 4 whin wazrnsulaliswau 1
Wisn Nlddsei@nslaendjauzegivas 10, 10, 10, 10 uaz 20 @28819 MWEIAD UATTUE
o ' A A o A & A A . .
AV NNAUNRNA 4 C WNaaIRDaLUANLIY Lactobacillus spp., Bacillus spp. W

Enterococcus faecium a1 h] van1yeia b
ANSWENLTa Lactobacillus

wanie Lactobacilluslag G35 pour plate method elwssﬁmmg’m Microbiology of food

and animal feeding stuffs-Horizontal method for the Enumeration of mesophilic Lactic acid

2
1 o Ly

bacteria(1S0-15214,  1998)lap¥indratsyaliiinin 1 nin wazanodioiinia 0.85%

a

1507035 9 188867 war llaea8191U5u16031 TRFA6T AIUKINKLALILTE LAIUNDIMITALILTE

o a

NAAMUTUN1zTHA de Mans Rogosa and Sharpe Agar (MRS) U3u1a3 20 JafaaT a4U%IW
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Y & dae Y X aee e & ¥ ¥
LRUILTANAAI0LUA N NFUADLIILAZATWITLRLIL T LALTINY @979 T2 haIWIILR LI Ta LT

U

v o g & A A (0] o<
Lme"l,ﬂamammamm%nuu 37 C w1t 24-48 12144

q

NILENLTa Bacillus

weni@a Bacillus lanld35dszandnifunasgnuuas Microbiology general guidance for
. . @ A o \ Al ¥ A
enumeration of Bacillus cereus(ISO-7932, 1993)latld loop Lludratniya linazanuluiinia

0.85% RILKDIRTLALILTE NUANNTUNZTHA Manitol Egg Yolk Polymyxin-B agar (MYP agar)
o { g | ¥ { . v ) ¥ ¥ { a O
lasvhmadogaiiausnisaidulaladiide (single colony) udathldauiissrangmngdl 37 “C

q

U 2497 1309
NILENLTa Enterococcus

LenLTa EnterococcusI@]ﬂiﬁ%ﬂizfﬁlﬂﬁmn’ﬁmmiﬁs’mmad European Community Project

SMT4 CT98-2235 (European, 2003)lagl4 loop 1udaagheyalifiazasluiiinga 0.85% asuu
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& P ° P o A & A
DINTLRLILTE NAUAMVINNILTUA SF-Streptococcus agar (SF agar) lasvinmsdaiaiiawen

a

P a4 . . X & 4 o .
radulalafiide (single colony) usaihldauiiuadafigmngill 37 “C wiu 24-481104

u

nMIRanLAULUANII LTI Lactobacillus, Bacillus \\8s Enterococcus



snwaziawiznalalafivay Lactobacillus Mty lwewsideadiesia MRS azfivwa
Wan i uguinaIlTzanm 0.5-1 §afluas uneTyuweMIABTe wilidudugudnand

132Nt 2-3 UARLNAT é’ﬂﬂmziﬂiaﬁﬁﬁmﬂaﬁu gﬂs'wﬂawﬁa‘%'

ANMzBacillus WGaT species NRINIIDLITWUBIIMINALITaTHRA MYP  Hanime

LANAINWAIANTIIN T

aTentansielaladiuad Bacillusudas species

SUWUT anwumlaladh PNALTUNIUGUINANS
R
B. subtilis MR Hib Wwlantanias 2-4
B. licheniformis Andaansarnly iudannm 3-5
. A A A ' A
B. mycoides fnAnInTaTundan LU aauliisau 3-6
s =1 = =
B. laterosporus SLARBINIDVIT YU VOULILY 1-3

> A

ANMAzU8Y Enterococcustiiaiyluanmaiisaiiariia SF fvwaldnvitiiidunya i
& & Y AA ~ | [ . P ]
aULABITauIL 48 T1lad aziFuaslalatiuand 9ny lay Enterococcus faeciumilfTuneat LAz

Enterococcus faecalis JFLAILTN

Ada o

a & a a g & o A = o ') A
Waltasydulaluamisidoadauss Waniiulalafindanwucaaions 1-5 laladl
1ae Lactobacillus, Bacillusias Enterococcusaziainluanwisidsdifasfiainaines MRS, TSB
Uz BHI anud1au USunas 4 988803 w1t 24 52109 nnAu@alsunas 1,480 Lulataas lu

a

natrasas Usuas 360 lulasdas ﬁqm%m -80 °C Lﬁ'amaﬁ]ﬂgam%aLﬁaaﬁuﬁw@mauﬂ'ﬁmd

u
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TIAY
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msm'mwgﬁmﬁummﬂmimuamum gIBNIDIAILAN

MIATIIN FNLANIFTUFIUINEN



AIQANWIULVDY Lactobacillus, Bacillus Waz Enterococcus AN ANRLTRRLUANLTE
¥ a .4 { v v . . o a '
@183 Gram stamsmLﬁaaadmUlmﬂaaoﬁ;awiiﬂﬁﬁ]:wu Lactobacillus wazBacillus §aNAARNII
gﬂi’ldl,‘ﬂuﬁau (gram positive, rod) &% Enterococcus HtiasaaFaia 3U39naw (gram positive,

cocci)
an = = dql’ v
mi‘ﬂ@aammaw@momLﬂmuao@m

maauqmawﬂ”ﬁma%amﬁ \aIAURIRIY Lactobacillus,  Bacillus &% Enterococcus
] o . A o o A A &
1A N3N catalase test LLaz oxidase test GIF1MIL catalase test nagaulasiliulaladtuasisa
A A ' & . & A A v A
WUATILSORIUBLHUR LA RUASIITAZAN83% hydrogen peroxide (H,0,) adUuLTauUARLSE 614
v a & ' A & v 1 1 . o
WaIm o Aadn LEAIILUANSUTRanIRNALUINGa catalase test &7 oxidase test Y15
. . U lﬂl = dq’ a A
nagaulasnuaaIaTans oxidase reagent a3U filter paper wadtdulalafivaadaluafisuasun
. o & 4 a & a A Y A a ! a A A &
filter papersdtnansallRsuivadTavuaiisy laoanUaswdudaig waadinwuafiSosiatis
o ' i ) g A A ) A a ' o )
TWnauInea oxidase test hawINLTaLUATILSE IURUWT URAIINIARIaUGaNIINARAL LAUNS
NINARDU catalase test Wae oxidase test §IRIU Lactobacillus, Bacillustias Enterococcus

813130 agﬂvl,@‘f@”a AN 2

A1319N2 WA catalase WA oxidase test VBILTALUANLIE Lactobacillus, Bacillus L8

Enterococcus spp.

wuANLIY catalase test oxidase test
Lactobacillus spp. - not tested
Bacillus spp. + -
Enterococcus spp. + +

a 6 e . . ¥ aa a A
NIAINGINY K Lactobacillus, Bacillustitas Enterococcus AIYIDNIDWBIINYN

< o A a o & v A o i i )
1u°l| UADWLINIZANLUDUBNITIL VR WULDTIITAUIURVD Lactobacillust:8 & Bacillus& 3t

Enterococcusffu’q]‘;‘izq5dszﬂyuaﬂ%87 vha99NLTa Enterococcus  UNSTRA LT Enterococcus



faecalis \JuiTaanslana (opportunistic bacteria) figu1sanaliale 39ldwnnzandnsung

WuINaIw e M CE dwsusaisa Ly
NN3LA384 DNA template 92835 whole cell boiled lysate (Kwon et al., 2004)

\@IBNLRELTe Lactobacillus, Bacilluswas Enterococcus Tu MRS, MYP uss SF agar
auiay vudsadefianngfi 37 °C idwiaan 24 $alus dhlalaihideinazasluiinau
USunas 50 lulasdas uazduluiudeauiu 10 wif Yuuanaznauin 12,000 xg w1s 5 WAl LAY

a

' A A A
YA IRNIFIBLETIT DNA Ngonnd -80°C

U

n13av9NgREngwBaLactobacillus A2835N1999E23Na1(Dubernet et al., 2002;

Kwon et al., 2004)

Ifinafin PCR 1Wailugth genus Waz species WddLactobacillusdiinaiia multiplex PCR

lavld primers idun1zdia genus fia R16-1 uaz LbLMA1-rev uaza1Iaigawl species 31u3n 7

species VL@TLLfi L. casei group, L. acidophilius, L. delbrueckii, L. gasseri, L. reuteri, L. plantarum
v . Ad o o ni o anAa a

W8z L. rhamnosus @3¢ primer Nfaudwizasugaslua1aing lapvd jisonludsunasmu

winnu 50 lulasaas aat

® DNA template 10 pl
® 10 yM w8y primers 1 yl
® 2.5x PCR mastermix 25 pl

® DNase free water b baUSu1a333 50 pl

. ' v 4 & . e o
WEIUNRNNLATENLTILATEY PCR  Thermocylcer T914Aawd193L PCR  amplification

1sznauaie
1. Initial denaturation 94 °C, 2 Wi
2. Denaturation 94 °C, 203w
Annealing 51°C, 40917
Extension 68°C, 303w

U 35 JaU

3. Final extension 68°C, 797N



MNBUATIIROY PCR products Tu agarose gel LazHaNAILAITRZAY 0.5 pg/ml

ethidium bromide ¥4 15 W17l 81WNAAILLATDI UV transilluminator



AN319N3 primers ﬁlﬂum‘:‘ﬂg%ﬂ%a Lactobacillus

Primers SAULUR (5-3) ANMNIUNL Pu1avad PCR products (bp) P

R16-1 CTTGTA CAC ACC GCC CGT CA Genus-specificity 250 (Dubernet et al., 2002)
LbLMA1-rev  CTC AAA ACT AAA CAAAGT TTC )

IDLO3R CCACCTTCCTCCGGTTTGTCA All lactobacillus \

IDLO4F AGGGTGAAGTCGTAACAAGTAGCC All lactobacillus

IDL11F TGGTCGGCAGAGTAACTGTTGTCG L. casei group 727

IDL22R AACTATCGCTTACGCTACCACTTTGC L. acidophilius 606

IDL31F CTGTGCTACACCTAGAGATAGGTGG L. delbrueckii 184 (Kwon et al., 2004)
IDL42R ATTTCAAGTTGAGTCTCTCTCTC L. gasseri 272

IDL52F ACCTGATTGACGATGGATCACCAGT L. reuteri 1105

IDL62R CTAGTGGTAACAGTTGATTAAAACTGC L. plantarum 428

IDL73R GCCAACAAGCTATGTGTTCGCTTGC L. rhamnosus 448

10



a 't LY & . a a
n13aTINgIREREwITaBacillus AI18IENBMEBIINGI(WU et al., 2006)

LRI SIp)) genus LR species Va3 Bacillusaagnaia Amplified Ribosomal DNA

Restriction Analysis (ARDRA) aa3snatunalas Wu uazamelud 2006 lasfivuaaunaals

1. 92U genus FrmMIANsIuIuTn 16S rRNA ¢78 B-K1F uaz B-K1R primers lagvih

UnsenludSanasnuring 25 lulasdas asi

DNA template 5 pl

10 uM 84 forward primer 1 pl

10 uM a4 reward primer 1 pl

2.5x PCR mastermix 12.5 ul

® DNase free water M bdUSu1a370 25 pl

o 1 { v 4 & “q: o o g .
WEFIBRNRUNLATUNLTILATEY PCR  Thermocycler T91%aawd1%3L PCR  amplification

sznaueag
1. Initial denaturation 94 oC, 3 N
2. Denaturation 94 °C, 303w
Annealing 63°C, 30371
Extension 72°C, 2%
IUIN 25 30U
3. Final extension 720C, 10W7N

IMNBUATIIFOY PCR  products L% agarose gel WazHau@d8@13azaty 0.5 upg/ml
ethidium bromide #1% 15 Wi 81UHAGILLATES UV transilluminator lag Bacillus 32l# PCR
products TW1@ 1,114 bp (913197 4)

12

@1319714 primers ﬁi"ﬂumiﬁqﬂﬁﬁa Bacillus

Primers fAVLUF (5-3) ANVINNIE U9 VaI PCR products (bp)

B-K1F TCACCAAGGCRACGATGCG All Bacillus 1,114 (Wu et al., 2006)

B-K1IR CGTATTCACCGCGGCATG

11



2. fueu species V84 Bacillus l@un13@@ PCR products e28taw Lol Alul was Taql

= . ' ) o o
(Fermentas Inc., Hanover, MD, USA) @3 Bacillus WL@8z species ﬁ]ﬂﬂgﬂtw‘uma\‘l DNA #83321n

@ @ =

anaadanawlad Al wazTagl uand19nu Jsunsnldlunisszy species 1849 Bacillus |6t

@ v
6 o

lasvhyisensaacsianloing 2 vie aad

Ufsemsaaaiotanlad Aul luU3uas 20 pl dsznavueae
® PCR products 10 pl
o Al ul
® 10x buffer Tango 2 pl

® DNase free water 7 pl

il incubate Namanyil 37 °C w1t 6 TILN9

q

Ufsenmsaadisian o Tagilul3unas 20 ul dsznausas
® PCR products 10 pl
® Taql1 pl
® 10x buffer Tango 2 pl
® DNase free water 7 pl

a

w11 incubate Naoannd 56 °C w1t 6 TILN9

U
%Wﬂﬁu@iaﬂaaugﬂLLuu ARDRAlu2%agarose gel 18 gel electrophoresis WRIB1UHA
d181a389 UV transilluminator

i
%

a 6 =) U a g a A
n’l‘m‘nﬁ)‘w'gfﬂ%ﬂ%ﬂ%maEnterococcusﬂ’Jil'Jﬁ‘n’h‘la%‘ﬁ’a’mﬂ’I(Ke et al, 1999;

Jackson et al., 2004)

lfinafia PCR \Wafineh genus Way species Ua3Enterococcusitinaiia multiplex PCR

laolg primers NIwzda genusﬁa Ent1 ez Entr2 primers (mi’]dﬁ 5)LLa$@1§’Jﬁ]ﬁ§ﬁ]ﬁ species

%

leun Enterococcus faeciumlaavnuisenlusanassiuriiny 25 ul aad
® DNA template 5 pl

® 10 uyM Va4 forward primer 1 pl

12



® 10 uM a4 reward primer 1 pl
® 2.5x PCR mastermix 12.5 pl

® DNase free water b bdUSu1a378 25 pl

o 1 { £Z 4 xﬁ ﬂq: ) s .. .
WEIBNRNNLATUNLTILATEY PCR  Thermocycler T91%@a%d1%3L PCR  amplification

Usznauaie
® |nitial denaturation 95 °C, 4 w1
® Denaturation 95°C, 309w
Annealing 55°C, 14171
Extension 720C, 117

ITWIB 25 JOU

® Final extension 720C, 797N

INNBUATIIFAY PCR products Tu agarose gel LazHaNAILRITRZAY 0.5 pg/ml

ethidium bromide ¥4 15 WM 8NUKNAAILLATAY UV transilluminator

13



A . A a 6 d?
anaf5primers AlElun13RgakiaEnterococcus

Primers fSAULLE (5-3) ANMNIUNY YUIAUB3 PCR products (bp)

Ent1 TACTGACAAACCATTCATGATG Genus-specific 112 1 (Ke et al., 1999)

Ent2 AACTTCGTCACCAACGCGAAC ’

FMA1 GAAAAAACAATAGAAGAATTAT E. faecium 215 ) (Wu et al., 2006)
>

FM2 TGCTTTTTTGAATTCTTCTTTA

14



1 v
32829 2 a39daUANNIADANBBDITOANALWZ VDY EFSA

European Food Safety Authority (EFSA, 2012) lainnuatanisRansandniuibe
wuafiisafnazshwlsidu probiotics 1iiarsdianuldesndjiucriiadeg (@61 MICs stay
1 A ] o 1 . dl o v, o a v 1 . gy .
NIMNRIBLNINUAN breakpoint ‘nm%u@vh) w10 vila laun ampicillin,  vancomycin,
gentamicin, kanamycin, streptomycin, erythromycin, clindamycin, tetracycline, chloramphenicol

. = . Yo o o ¥ i N~ o

LR tylosin <53 tylosin lfgnsunsnaseuanylasudalTa Enterococcus faecium LNt a9
a a A o & Ao @ " . a
uaAITEasBualwa1en 6 tWalwuilainiTandianloidn competive  exclusion w38

oy ° v o ¢ A ) a & . &

probiotics a’ﬁﬁi'ﬂa@nﬁ]zvlllllﬂqiﬂqﬂ‘ﬂa@ﬂu@aEl']vlﬂijwu‘ﬁﬂ'ﬂ
] U S
ﬂ"lsﬂﬂaaﬂﬂqﬁl&l‘l?ﬁaEl']@l']'ﬂﬁaa“lfw

WLe Lactobacillus spp., Bacillus spp. Wag Enterococcus faecium ﬁLLEmVL@Tﬁ]’mﬁavLﬁ Vgl

@
[ A

V‘i’mﬁwmaum’mvlwiamﬂﬁ%’m:m 10  a%a léun ampicilin, vancomycin, gentamicin,
kanamycin, streptomycin, erythromycin, clindamycin, tetracycline, chloramphenicol LLaZ tylosin
A o oA & Ada o Y a & A ' v  ad
L‘WE]ﬂ@]LaE]ﬂ%’]ma‘Ymﬂ’]’m‘l’JiU@]E]El’l@]’]u’igﬂ’ﬁW‘Y]\‘i 10 TUR I(ﬂﬂlﬂ’]i?ﬂﬂ’] MICs @787% two-fold
o ad @ . o A a
agar dilution method @1835ua9 (CLSI, 2011) lawls@n Breakpoints asuaadlua1319n6 lagd

Escherichia coli ATCC 25922 Las Staphylococcus aureus ATCC25923 Lﬂul,%aﬂ’mﬂu

lun131161 MICs L’%mnﬂLWW:L%aLLmﬁS‘Uﬁﬁaamsmaaumm‘la@iamﬁmﬁ;a%w P
& A A g & i . oA
LTaLL‘.IJﬂ‘HLiﬂ&l’]@]ig’]uadlua’lﬁﬁmElx‘lma Muller Hinton Agar (MHA; Difco, MD, USA) Uan
guunnil 37 °C W 24 Tlu9 WuTeadlwinnie 0.85% twalsuanuLtNTwlR lainny 0.5

° ' d o v @ g 7 A an
Mcfarland Laz¥inn131909198n 10 i Walit leanuutuaadiialszanm 10 L oas/IafaaT aa

o 29

12 1
= =

afiaIowli3anas 100 lulasias laaslu microtiter plate %1 multiple inoculators gaiaslut

=D

8

oIould uazasuuamaieade MHA Aingudugainianududuednsg faliaugadie

a

LB aULAS LLﬁaﬁﬂvlﬂﬁuﬁqmﬁm 37 °C w1 20-24 219 Eimwaimé'om@whmmLﬁuﬁuﬁwq@mm

u

pdwainianansnduginmaaiyidvlavesdeanlisunnveinlddioaids

15



@1319766" Breakpoints (ug/ml) 189 NFUINTNII10 Tiha

Q
O
£ = £ £ 5 £ 5
s 2 £ 2 B £ 2 % =
S & s 5 § 5 5 s £ <
a e c c - £ g g S) 8
E § 5 g o > = ° = =
> -0‘7)' ) S -— © =
Lactobacillus delbrueckii’/helveticus 1 2 16 16 16 1 1 4 4 n.r.
Lactobacillus acidophilus group 1 2 16 16 16 1 1 4 4 n.r.
Lactobacillus fermentum 2 n.r. 16 32 64 1 1 8 4 n.r.
Lactobacillus reuteri 2 n.r. 8 64 64 1 1 16 4 n.r.
Lactobacillus salivarius 4 n.r. 16 64 64 1 1 8 4 n.r.
Lactobacillus plantarum/pentosus 2 n.r. 16 64 n.r. 1 2 32 8 n.r.
Lactobacillus rhamnosus 4 n.r. 16 64 32 1 1 8 4 n.r.
Lactobacillus casei/paracasei 4 n.r. 32 64 64 1 1 4 4 n.r.
Bacillus spp. n.r. 4 4 8 8 4 4 8 8 n.r.
Enterococcus faecium 2 4 32 1024 128 4 4 4 16 4

*n.r. means not required
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P wn Y A & Aa A, o A
TEEN Sﬂ@ﬁaUQmaNU@mﬁi‘ﬂuﬂi@ LRENIINBAIAVUDILTALUANLILNHNIUNNITIAALRAN

NINAFEUNITNWNIA (Acid tolerance) (Hyronimus et al., 2000)

12

& Aa o aa & A o & \ Y]
L‘ﬁaﬂﬂﬂ')’]uvhiﬂ@aEl']ﬂg:]"ﬁ')uzqﬂﬁ 9 TUA ﬁ]z‘,%']lnﬂ@aaﬂlumu@au@aiﬂ vL@ILLﬂ nINUNIA

(acid tolerance) LRZNNINUING (bile tolerance)

AINAFBUNNINUNTA aaudasannITnnsved Hyronimus  WazAme (2000) lasiiide

a

uwuaflisaaTyluanniamal MRS amngdl 37 °C wiu 24 Falus udrdsudisdadinaidiangs

u

a

10 lulasdas laaslu 5 SaffnT229879159a7 MRS (pH 2.5) ﬁ’l"lﬂijuﬁgm%nﬂu 37 °C W 3
2 lus vnmaAusatslusalaed 0 uaz 3 vasmsdn wnldiudwwdouuafisaeuds pour
plate technique @2881%13Uu09 MRS ¥ iSauazamTa s danTzansia LLéTaﬂaJvaﬁqmﬁn“ﬁ
37 °C Wi 24-7292 g ﬁwaﬁ"léfmﬁmusmé’mmmglj'ia@ (survival rate) vasiTanagay lay

Lmu@iﬂmjm

o , log N
8931NN38L380 (%)= log_NoX 100

A A o . & o A
t4U8 log N aa a@mmsaQia@maamamaaumimw 3

1ila log Nofia 8amnnIativenvadianasaudiludiiuen
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NMINAFDUNIINWWIA (Acid tolerance) (Hyronimus et al., 2000)

AINAFBUNNTNHING aauLadaNnIdnI289 Hyronimus  LazaAmee (2000) lasiiide

a

uwuaflisaaTyluanniamal MRS amngdl 37 °C wiu 24 Falus udrdsudisdadinaidiangs
10 lulasias laaslu 5 Jaffasvese1msinal MRS Iy oxgall bile 0.3% (Gillland et al.,
1984)in lvungmungdl 37 °C win 24d7lug hnsiiudradnalugalasd 0 uaz 24 va9naia
W ldudwugenuaiSaeas3T pour plate technique @3881%13HDd MRS L ldiTauas
dw d‘p < v 1 oA a [e] o o A o o Y
amIdBTanIze udiduliNgunad 37 °C wiu 24-7297 s shwaft ldundrursmaan

N38E300 (survival rate) UaILTaNAROY I@]ﬂl,mumlugm

o , log N
8931N38L389 (%)= log_NoX 100

A A o . & o A
t4U8 log N aa a@mmsaQia@maamamaaumium 24

1ila log Nofia 8amnnIativenvadianasaudiludiiuen
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szeizhl 4 9909FaUIULY species VITENAIUMIAALRINAILINATANIAUTIINN

dLARNIATIIRA VI Y species  VaILTaNHIBNIAARANAIBINATRANID TN
f1IULT8 Lactobacillus Waz Bacillus @1339N113289 Kwon Wasamse (2004) Waz Wu Laza e

& a a v 1 U v {
(2006) F9ATUHUAMsluMwazidsalanaidliuaalunsnesssszosn 2
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t:l a A gl/ ' o Lt a gl/ - . 1 dql’
szazi SnarauUszAnTAwedadanIlasnunsfaita Campylobacter jejuni MslAtita

Vl,fil,f'iaw”uﬁ: Cobb 500 818 1 3% Al g NI T Tus I 210 62 ianudengy 1w
nguaz 21 67 U 10 ngw Toeldsuidauuaiisy CE Aunssaidanudldun Lactobacillus
acidophilus1/4, Bacillus subtilis 206/1 Wae Enterococcus faecium 122 %01ﬁﬁ’wﬂ’liﬂauﬂ’mﬁ'
218 1, 2 uaz 3 Ju Aadanuun 3 Tosudazitalwlsunaswiinuos Hadans asuandlu

AN 7

a;imﬁué‘mﬂwgavlﬁ nguaz 5 Metnany 11 LﬁamiaaaauiwvlﬁIuLL@ia:ﬂ@ju laiww
& &1 o o o & L. .4 x> |
dauay InlanuatnasnaurinninasssvinnnstaniTa Campylobacter jejuni Nuwenldalaeing
° ' v o 7 YR & { o o ' I o ' '
A IALIWITY AN 2 x 10" CFU/mI 1mmvl,mﬁaﬁmq 14 T LLaﬁaqmﬂumamwavlﬂ
nguaz 15 drat1d fieny 17, 21, 28 uaz 35 1 wvasn ldsudSunomauay inlanuaiaasln
21117138918 mCCD  uazilafugan1snasaifiany 417u pnuldawiwain lvulSun i ae
waalwlanualaaslua1ni1sasdiTa mCCD @aaaNIINAAAINNITTIRIRIN 3 ARINey 1, 14

uaz 41 T W lUdwImmndn FCR uaz body weight gain/chicken luudazngss
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a a A a 04 6 o et =y ' '
A1INN 7 UFAITUAVBN CE RIDNIANTUN mmﬂnmmma:n@u

mjwﬁ CE or product ANLTNT

1 Lactobacillus acidophilus 1/4 2 X 108 CFU/mI
2 Bacillus subtilis 206/1 2 x 10° CFU/mI
3 Enterococcus faecium122 2 x 108 CFU/ml
4 Lactobacillus acidophilus1/4 + Bacillus subtilis 206/1 4 x 10B CFU/mI
5 Lactobacillus acidophilus 1/4 + Enterococcus faecium 122 4 x 108 CFU/mlI
6 Bacillus subtilis 206/1 + Enterococcusfaecium122 4 x 108 CFU/ml
7 Lactobacillus acidophilus 1/4 + Bacillus subtilis 206/1 6 x 108 CFU/mI

+ Enterococcus faecium 122

8 Commercial product (AVIPROB') 2 x 10° CFU/mI
9 positive control -
10 negative control -

N15192919 ﬁaaziwgalﬁ LA cecal contents

'
o o '

mmamwa‘lﬁ f0e19az 0.5 N3N wazanelwininda 0.85% U3unas 4.5 Haddas (10-

fold dilution) ¥ihl#i3eanaelidSunandaludlatisaaasaudiay wardeiaiatnaden o

% A ] L a a Aaa 1 gl/ dql, & v K v

32AUANNLER9A19 9 nw USunas 0.1 Hafaas laasluenisiisadauds mCCD ua239n1wl4
o g ] oA a o o A . . v R @ A

MIATULNILLTD LLmaJu"LmqmﬁQu 42 °C w1 48 T2lUINTNNIE microaerobic WAIIIRLLINI

Wwauad lwlawuaiaas auisvas 1SO 10272-2

T30188149 cecal contents @28819az 1 N3N Vazawlutininge 0.85% USuas 9
88893 (10-fold  dilution) i lAidaaaiNalduSuansalualatianasnINaIay a3

o L A e o A . o a a _aa ‘ S G
mamamaw"l,mmummwamamo6] % U301a7 0.1 AaRAaT Iaaﬂummnammama
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a

MCCD  W&239nInlmiawiwizi¥a wartninamnnd 42 °C win 48 s2luangnine

9 U

microaerobicLLﬁ"ﬁi\‘iﬁTnﬂ%mmlﬁaLLﬂlJVLWIaLLUﬂL@]a‘i( MMNITVDY 1SO 10272-2

mswudSanasauannlauuainas(1S0-10272-2, 2006)

12

A o o Py & A A A o A A & 1a
nIHN 1 a’]%iunimﬂq‘lﬂ WULDALUANEIUNRIRYINAD L%@LL@&J%WI&LLU@L@]QSH?&J’]M

[
2 ] (2

aana 15 09 150 laladh dwimmwndsuimdanad lwlanuaiaasaidn VL@Ta'mgm

_ xa
N__Vx[n1+011xn2ﬂxd

v
v s

A A ° a A oA & & & A
L8 Z aag Nai’)Nmaﬂﬁl’]ujuiﬂiauﬂdﬂmﬂﬂaﬂ anﬂﬂLﬁaLLﬂNvLWIaLLUﬂL@aj HINAN

atnaas 15 laladhli 1 3N4a1WITLRL9LTS
= a . cll 1 dy d? = ] a aa
V fa USunmaas inoculum Nlgluainaiwisiasaide drinoiduiafaes
“ Y X . o r &
n, A8 IIWIUIUIMTALITD NITFMIU dilution KINNATIINWLLTS
a Y & dee e 44 &
n, A8 IIUIUIUDIMITALITD NITFNIL dilution NRBINATITNLLTD

d fa @1 dilution factor §1%IUN13¥1 dilution 61499

] 12
o 1A

aA o ) o A & Aaa A A &
NIUN2 RINRTU dilution LIN NOTIAINULDALUANLIUNRIRLINAD L"ITEILLﬂ&IVLWIﬂLLUﬂL@]ai

wasnin1slaladiduimmidsinondanay Inlaluaiaasaacs Angns

Ya

“Vxnxd

A A ° a & A o, oa X &
Wa Y, ade nanwvasinulalaininueisssoindeiteuanlnlauuaiaes vuamis

O
LREILTa ¥ 2 D9
A a . ni 1 gl’ 2!’ = 1 a Aaa
V A8 U3u1asuasd inoculum wlalumummnamma Jnihedulafans
A g &
NAA INUWIBITUDTRIILNLILDTD

dfa ¢ dilution factor 1%L initial suspension

22



NAN1I228

12

szeehl 1 usnieNilguant@ Generally recognized as safe (GRAS) 'ldilriLactobacillus spp.,

Bacillus spp. W8s Enterococcus faecium ﬁnﬂylavl,ri

(2
g o

mﬂmv'aasmga"l,ﬁm%mmmu 60 18819 hatwzuani@aly selective medium laA
MRS, MYP uaz SF agar LWalonwidauuaisunilguauii@ generally recognized as safe
= [ ] . . . o L
(GRAS) #9'l@unLactobacillus spp., Bacillus spp. WY Enterococcus faecium @MURIALU
ﬁnﬂﬁu@‘hLﬁummmﬁ]aauqmauﬂ@lﬁadﬁumaa Lactobacillus, Bacillus 8% Enterococcus Ael
'Y [ A o o A & AAd o ad oA A %
ms@aﬂumzmmmgm’mm I@lﬂl"ﬁﬂ’]iﬂQEJE‘TL‘D’NNLLU@W]WEJ@’]El’Jﬁ Gram stain ‘ﬁGLﬂJaﬁa\‘lﬂ’]Ul@]
ﬂé’adﬁgaﬂﬁﬂﬁﬁlzwu Lactobacillus Was Bacillus §aN@afu19 gﬂi’ml,fluviau (gram positive, rod)
&% Enterococcus WwdaN@aFua4 3U¥19Naw (gram positive, cocci) LLa:ﬂ@aauqmﬁuﬁﬁw’m
~ a A v o o & Aa < A [ ° . °
DAUANLUDIGAURIRTULDBLLUANLILING 3 TUA VL@]LLﬂ N3N catalase test LLAL oxidase test LLAZTIN
A o oA & A A . . ' ° |
MIEUIUWINRVDILTOUWUANILIY Lactobacillus Wae Bacillus &% Enterocoocus 3:ANNNTERIWRY
Falvnuindu Enterococcus faecium aanandlsinafia PCR 1$a93nLTa Enterococcus 119
79 1% Enterococcus faecalis snansaidulTaaralania (opportunistic bacteria) NgaTane

o . @ & o @ H
T30 1@ laTUIBRLATUIINLINY 346 FLATH TI IANAAILFAIHA1I19N 8

AN 8 INWINFLATUNINNAVE Lactobacillus spp., Bacillus spp. \Wa& Enterococcus faecium f

wen e

Bacteria PWIUVAIREATH
Lactobacillus spp. 195
Bacillus spp. 93
Enterococcus faecium 58
3 346
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srazi 2 aMareuANNUaeanpTad Taaud Lk Ue EFSA

ﬁﬂﬂL@liuﬁLLﬂﬂvLﬁﬁ%%&l@ 346 RLATW mmaaumm"h%’miaméﬁm;a%w ‘%Gﬁ']%‘%"]JL%B
Lactobacillus spp. Bacillus spp. @13819331%289 EFSA "L@Tﬁmumﬁmaamﬂﬁ%’m:ﬁﬁaomu
NINAFALTIWIN 9 THa LauA ampicillin, vancomycin, gentamicin, kanamycin, streptomycin,
erythromycin, clindamycin, tetracycline La& chloramphenicol E%’J%L%a Enterococcus faecium
U19331UV8Y EFSA VL@Tﬁmuwﬁ@maam@T’mﬁ;a%wﬁ@Tmmumswﬂaam‘hmu 10 ofia a9
swauﬁmuam‘lumiwﬁ 6 laun ampicillin, vancomycin, gentamicin, kanamycin,

4
streptomycin, erythromycin, clindamycin, tylosin, tetracycline a2 chloramphenicol 5361

v
[

. v ¥ ¥ U a o a a o ﬁ J o a
breakpoints VL@LLE‘T@]GVL’)LLN"JGL%Q’JH%@G'J%@’]L‘H%ﬂq‘i’l‘ﬂﬂsﬁﬂ NANIINARAINLIN I UIBNITY 51

fATUNNAN MIC asninwSarinnuan breakpoints NiNwua b Aduaasluansnan 9-12

@15190 9 IWInFLATUNTAT MIC  WauninnIaLvinnuen breakpoints  NR1AKA 1389

Lactobacillus spp., Bacillus spp. Wz Enterococcus faecium

Bacteria PWIUVAIREATH
Lactobacillus spp. 27
Bacillus spp. 15
Enterococcus faecium 9
34 51
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@13149N 10 @1 MIC 284 Lactobacillus spp., NAIWMIAALRENTIHI 27 RLATH

MIC (ug/ml)
CRlgT
ﬁl ®La3  ampicillin - vancomycin gentamicin kanamycin streptomycin erythromycin clindamycin tetracycline chloramphenicol
1 L 1/3 0.5 1 2 4 4 0.5 0.25 0.5 1
2 L 1/4 0.5 0.5 2 1 2 0.25 <0.125 0.5 2
3 L 5/3 1 1 4 8 4 0.5 0.5 1 1
4 L 8/1 0.25 1 1 2 1 <0.125 0.25 0.5 0.5
5 L 8/2 0.5 0.5 2 2 8 0.5 0.5 2 1
6 L 10/2 0.5 0.5 1 2 4 0.5 0.5 1 1
7 L 14/4 0.25 0.5 0.5 1 2 0.25 0.25 0.5 0.5
8 L1711 1 1 4 4 8 0.5 0.5 2 2
9 L 191 0.5 0.5 2 4 4 0.5 0.25 1 1
10 L 19/2 0.5 1 4 4 8 0.5 0.5 2 1
11 L 22/2 0.5 0.5 2 2 4 0.5 0.5 1 0.5
12 L 23/1 0.25 0.5 1 1 2 0.25 0.25 0.5 0.5
13 L 27/1 0.125 0.5 2 2 4 0.5 0.5 1 0.5
14 L 27/2 0.5 1 2 4 4 0.5 0.25 0.5 0.5
15 L 28/1 0.25 0.5 1 1 2 0.5 0.5 1 0.5
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MIC (ug/ml)

fSAUT  FLATH ampicillin  vancomycin gentamicin kanamycin streptomycin erythromycin clindamycin tetracycline chloramphenicol

16 L 31/3 0.5 0.5 2 2 2 0.25 0.25 0.5 0.5
17 L 31/4 0.5 0.5 1 1 1 0.25 0.25 0.5 1
18 L 35/2 0.25 0.25 2 2 4 0.5 0.5 1 1
19 L 38/1 0.25 0.5 1 1 2 0.25 0.25 0.5 0.5
20 L 40/1 0.125 0.5 1 2 2 0.25 0.5 1 0.5
21 L 44/1 0.25 0.5 2 2 4 0.5 0.5 1 0.5
22 L 44/4 0.25 0.25 1 2 2 0.5 0.25 1 1
23 L 48/1 0.5 0.5 4 4 4 0.5 0.5 2 1
24 L 49/4 0.25 0.5 1 2 2 0.25 0.25 0.5 0.5
25 L 50/1 0.125 0.5 0.5 2 4 0.25 0.5 1 0.5
26 L 55/4 0.25 0.5 2 2 2 0.5 0.5 0.5 1
27 L 58/3 0.5 0.5 4 4 4 0.5 0.5 1 1
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@1319N1161 MIC w84 Bacillus spp., NHIUNITAALRBNTIUWIK 15 FLATH

MIC (ug/ml)

AU FLOTW vancomycin gentamicin kanamycin streptomycin erythromycin clindamycin tetracycline chloramphenicol

1 B 201/1 1 0.25 1 <2 2 2 1 2
2 B 204/1 2 1 4 4 2 2 2 4
3 B 205/2 2 1 2 4 <0.5 1 2 2
4 B 206/1 2 0.5 <0.5 4 <0.5 1 0.5 2
5 B 206/2 1 0.25 1 <2 <0.5 1 0.5 2
6 B 2101 2 0.5 4 4 <0.5 2 1 2
7 B 214/2 0.5 0.25 <0.5 4 1 0.5 0.5 <1
8 B 217/2 1 1 2 <2 <0.5 1 1 2
9 B 220/1 1 0.25 <0.5 <2 <0.5 1 2 2
10 B 224/1 0.5 0.5 <0.5 <2 <0.5 0.5 1 2
11 B 227/2 1 1 <0.5 4 <0.5 2 0.5 2
12 B 230/1 0.5 0.5 1 <2 <0.5 1 2 2
13 B 230/2 1 0.5 <0.5 <2 <0.5 0.5 1 2
14 B 235/1 0.5 0.5 <0.5 <2 <0.5 0.5 0.5 2
15 B 239/1 0.5 0.25 <0.5 <2 <0.5 1 1 2
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ANT9N 12 @1 MIC 289 Enterococcus faeciumNENBNIIAALAANTIWIN 9 REATH

MIC (ug/ml)

MAUN FLATH ampicillin ~ vancomycin  gentamicin  kanamycin  streptomycin  erythromycin  clindamycin tylosin tetracycline  chloramphenicol

1 E 107 0.5 2 8 128 32 1 1 0.5 1 4
2 E 110 1 4 16 256 64 2 1 1 2 4
3 E 114 0.5 1 4 64 32 <0.5 0.5 0.5 0.5 2
4 E 118 0.5 0.5 8 128 32 <0.5 0.5 1 1 <1

E 122 2 2 16 256 64 <0.5 2 0.5 2 2
6 E 130 1 1 8 128 32 1 1 1 2 4
7 E 135 0.5 2 16 128 64 <0.5 1 1 1 2
8 E 144 1 2 8 64 32 <0.5 0.5 0.5 1 4
9 E 172 2 4 16 128 64 2 1 1 2 4
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P wn Y a & Aa A, o A
TUIN 3 ﬂ(ﬂﬁ@ﬂﬂmawumﬂﬁi‘ﬂ%ﬂi@ LRENIINBAIQUDILTALUANLILNHNIVNIIAALRAN

e18819M3 51 ®LaIu Niunsaaianaalsude sl fEusaannasgiuaes
wa A b a ¥ o s '
EFSA 1Masaufuauian1munia sinan1siudinnaise munsadmmnannniiagien

vadlTanaxay VL@T@TGLLa@NluG]’]TNﬁ 13 uae 14

aN39N 13 é’mwmsagjsamlam%amaauluama:ﬂm pH 2.5

8A3INNI8E700
USunowit (log CFU/ml) (%)
§eLN ;AT I8 0 Tl e 3 Falug
1 L 1/3 5.98 5.66 94.60
2 L 1/4 6.95 6.73 96.85
3 L 5/3 6.35 5.95 93.58
4 L 8/1 6.77 6.35 93.82
5 L 8/2 6.65 5.86 88.11
6 L 10/2 6.92 6.51 93.98
7 L 14/4 6.53 6.10 93.36
8 L17/1 6.95 5.86 84.37
9 L 19/1 6.63 5.45 82.27
10 L 19/2 6.65 5.97 89.69
11 L 22/2 6.74 6.65 98.74
12 L 23/1 6.95 6.63 95.41
13 L 27/1 6.57 5.97 90.87
14 L 27/2 6.73 6.13 91.16
15 L 28/1 6.69 6.11 91.40
16 L 31/3 6.86 6.66 97.13
17 L 31/4 6.96 6.73 96.78
18 L 35/2 6.35 5.94 93.58
19 L 38/1 6.73 6.06 90.02
20 L 40/1 6.79 6.40 94.27
21 L 44/1 6.53 5.96 91.41
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

L 44/4
L 48/1
L 49/4
L 50/1
L 55/4
L 58/3
B 201/1
B 204/1
B 205/2
B 206/1
B 206/2
B 210/1
B 214/2
B 217/2
B 220/1
B 224/1
B 227/2
B 230/1
B 230/2
B 235/1
B 239/1
E 107
E 110
E 114
E 118
E 122
E 130
E 135
E 144

E 172

6.89
6.88
6.52
6.92
6.86
6.29
6.53
6.91
6.45
6.82
6.65
6.63
6.86
6.82
6.53
6.95
6.38
6.83
6.86
6.68
6.74
6.88
6.95
6.41
6.64
6.66
6.80
6.74
6.77

6.64

6.41
6.60
5.90
6.46
6.20
5.86
6.63
6.52
5.95
6.92
5.99
5.63
6.91
6.38
5.97
6.20
5.88
6.65
5.91
6.40
6.45
5.97
6.63
5.87
5.11
6.62
6.27
6.63
5.98

5.88

93.04
95.96
90.46
93.39
90.38
93.19
101.57
94.36
92.19
101.47
90.04
84.99
100.77
93.54
91.43
89.23
92.15
97.30
86.16
95.77
95.67
86.74
95.36
91.69
77.03
99.39
92.25
98.45
88.34

88.61
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aNT9N14 danmiegiaavedanaseuluan1izfiia oxgall bile 0.3%

8AIINNI8E500
USunoude (log CFU/mI) (%)
§eLN ;AT I8 0 Tl e 24 Falug

1 L 1/3 6.30 5.95 94.45
2 L 1/4 6.77 7.71 113.93
3 L 5/3 6.95 6.53 93.91

4 L 8/1 6.82 5.95 87.12
5 L 8/2 6.65 5.89 88.54
6 L 10/2 6.35 6.48 102.08
7 L 14/4 5.98 5.87 98.15
8 L1171 6.58 5.88 89.36
9 L 19/1 6.72 5.28 78.55
10 L 19/2 6.89 7.28 105.69
11 L 22/2 6.86 6.58 95.95
12 L 23/1 6.73 5.95 88.48
13 L 27/1 6.41 5.95 92.78
14 L 27/2 6.51 6.42 98.74
15 L 28/1 6.81 6.56 96.28
16 L 31/3 6.87 5.91 86.03
17 L 31/4 6.91 6.62 95.87
18 L 35/2 6.89 7.00 101.56
19 L 38/1 6.73 6.25 92.82
20 L 40/1 6.69 6.38 95.31

21 L 44/1 6.41 6.52 101.61
22 L 44/4 6.88 6.55 95.25
23 L 48/1 6.80 6.11 89.87
24 L 49/4 6.53 5.63 86.22
25 L 50/1 6.74 5.95 88.25
26 L 55/4 5.97 5.93 99.36
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27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

L 58/3
B 201/1
B 204/1
B 205/2
B 206/1
B 206/2
B 210/1
B 214/2
B 217/2
B 220/1
B 224/1
B 227/2
B 230/1
B 230/2
B 235/1
B 239/1
E 107
E 110
E 114
E 118
E 122
E 130
E 135
E 144

E 172

6.53
6.93
6.73
6.78
6.69
6.55
6.79
6.95
6.89
6.81
6.92
6.59
6.88
6.76
6.95
6.35
5.98
6.82
6.64
6.35
6.99
6.89
6.64
6.94
6.74

5.89
6.56
6.94
6.06
8.76
5.98
6.74
6.53
6.95
8.38
7.15
6.76
8.12
6.52
6.89
6.53
4.94
4.89
5.10
4.96
6.30
5.69
4.98
4.24

5.06

90.28
94.72
103.21
89.34
130.97
91.30
99.27
93.90
100.87
123.13
103.32
102.57
118.16
96.47
99.18
102.75
82.63
71.66
76.72
78.07
90.10
82.58
75.06
61.09

75.07
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szezil 4 aTaFoudndy species JadiTaNUNIAGLAANAILINATANNIDRTIINE

2 v
A o

MNAIBENNTENHIUNTAALAEN WATINNINAFEUNITNUNTALRZNTNUINGNT 51 RLATH
d‘ a aq: 1 L 1 2 A = a a 3’ A K
WaRnsanannaluuizasanuhisbdesdmgadn mddszaninmlunmmunia uszthd 4

[ A { ° Y A v . . .
sanIndaRaniaunigndanaunanzanlunsin lulidu ce $9ldun Lactobacillus acidophilus
1/4, Bacillus subtilis 206/1 W8 Enterococcus faecium 122 E%W%Vm%a’l,uﬂ@:u Lactobacillus spp.

WAz Bacillus spp. oA ®L@TW L 1/4 Laz B 206/1 La139319 2 8uaT1 NNaduduzdss aae

mAfa PCR aanlananuazidua M luainaasddaiinniiiae

NANINARBINLINEATH L 1/4 way B 206/1A8 LIauuafii3e Lactobacillus acidophilus

wazBacillus subtilis ANE1AU

szl 5NaRaUUTTANTAINVICE dansUainunifalle Campylobacter jejuni W lniite

¥inm3tlawidio Campylobacter jejuninuenldarasnsdldlrluwny anududu 2 x 107
CFU/ml sl,ﬁl,l,ﬁ"l,mﬁaﬁimg 14 1% mmfmﬁ"uﬁunﬁtjmﬁuﬁ‘saﬂ'wgavl,n' nguaz 15 daaed ‘ﬁ'mﬂq
17, 21, 28 uaz 35 dmﬁmq 41 Ju FMIMImaNg R AN G nauaz 21
fothatieinaniuUsanonte Campylobacter jejuni 1w mCCD agar lenaainansluanafiis
BInanTNANaIWLINUSIN DT Campylobacter jejuni luudaznga lddanauandreniuadned

RBFIATYNIIRHA
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A a & = | % \ | o a
A1719N15 YIumwac. jerﬂIV]@li'J‘i]W']J‘i]’]ﬂ@naﬂ']\jﬂﬂvLﬂLLavaa@u

USunmiTa C. jejuni (log CFU/mI)

ngw
018 17 % 018 21 4 011) 28 % 011) 35 % 011 41 %
1 5.80 + 0.86 5.47 + 0.64 6.18 + 0.88 6.24 + 0.55 6.48 + 0.99
2 594 +0.89 6.23 £ 0.66 6.38 £ 0.51 6.53 £ 0.71 6.75 £ 1.00
3 6.29 £ 0.81 6.39 £ 0.73 6.39 £ 0.59 6.09 £ 0.64 6.97 £ 1.03
4 6.43 £ 0.63 6.53 £ 0.41 6.31 £ 0.67 5.59 + 0.45 6.01 £ 0.89
5 6.53 £ 0.59 6.50 £ 0.57 6.56 + 0.53 6.10 £ 0.80 6.15+ 1.19
6 6.22 + 0.61 6.46 £ 0.94 6.26 = 0.71 5.54 + 0.37 6.02 + 0.89
7 5.65 + 0.47 6.55 £ 0.62 5.81 £ 0.47 5.82 £ 0.64 5.81 £ 0.65
8 6.78 £ 0.45 6.93 £ 0.76 6.74 £ 0.40 6.20 £ 1.02 6.52 £ 0.90
9 6.46 + 0.52 6.86 + 0.40 6.74 + 0.82 6.79 £ 0.49 6.74 + 1.03
10 n.d. n.d. n.d. n.d. n.d.

n.d. = YSumTatasnin 1 log CFU/mI

lunsiaesasen laamatadsedniaiwnsiass lagwansanaine feed conversion ratio
. . . o A = ! LA ) ! '
(FCR) uaz Body weight gain/chicken a4uaalua13197116 Sanadnngin dflaluudazngu lai

FanuLand1Ia g IlnE A YNNG
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@13797 16 @1 FCR waz Body weight gain

ﬂéj;w FCR at 14 days FCR at 41 days Body weight gain/chicken at 41 days

1 1.14 1.82 1,212.06
2 1.19 1.84 1,256.80
3 1.16 1.77 1,128.48
4 1.13 1.82 1,149.85
5 1.17 1.74 1,084.80
6 1.15 1.78 965.34
7 1.14 1.68 1,061.06
8 1.156 1.72 1,263.46
9 1.14 1.72 1,148.21
10 1.18 1.79 1,156.47
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nsandsignan1sIvY

MIANBILREWAUWILALIAL competitive exclusion (CE) \Suauadudd 1973 las Nurmi

v & A k% al o 1 & v
uaz Rantala ldnasasdan gut content Tidsznavdrnyfunidanusrsumaludlaln dlen

| A & o F O ' ' = = @ @ .
ﬁ]']ﬂvLﬂﬂI@]L(ﬂﬂJfJU LLazﬁﬂaa@UﬁasﬁaINLuﬂaq LL@IBEJ’NVLiﬂGI']&J NIANEIRNBWIUESAINATT 813

o
¥ @ o K

' v a a ' & Aa A AN 1 =R A
AalMAnanuiFssnATUNINTzN B TaLLATIS DN g N LINIUTzRIA LA AItY F9A1TNaE
A A A Aa & A ' ° o .
wonwiavadnuaniSondusslomiannidunisenisveslonen dldwanidu competitive
exclusion dwsutanlilidall wananhual SasaNT NIz T anuanSunuTiaualage
= = A Ao ' A A =< A =< o A ° b Y
Adudszidunitiiddny nande dnsnunsdnmfiszyiisanuimayues CE Nazihandauld

> 6

faisiala Aadsazuan®a CE v lamnaaiafiani (host specificity) (Fuller, 1975) @398

o '
n/ A L a

aseft FufanWaun competitive exclusion Musnldanyaln uazilunaseulszaninnly

wasnaaas naw lddeulwlniiiasaly

winfimanaay CE LfiaLﬁngmdLﬁummsmaaé'mf fo 11UV receptor lumat@nannns
Laz/1I8 LL&idmia’]Wﬁﬁﬁ’]ﬂymu ﬁ’]slﬁl,%aiiﬂsluﬂ@:w pathogenic bacteria L% Escherichia coli 8%
Salmonella spp. tduaw lisansnadyidula’le (Enrmann et al., 2002) aoiwitnitsiinaule
Tunstraauastasiumsaadounyinlauuanasluli da msltuuaiiselidalsafaussti
IumaLﬁum‘m?ﬂaﬂﬁﬁauﬁazﬁmsﬁ@L%?a Campylobacter (competitive exclusion) sﬁaaa@ﬂﬁaa
ﬁ'uuiﬂmwaaﬁaa%quisﬂ LLazz%wﬁfmmﬂm:mmmsmmmazm‘ﬁﬂsxmﬂﬁmsl"ﬁmﬂﬁ%mx
Tumaiumsisimaasydulalusafidoaiensusina luswawglsuuuaiiFenesinanls
1%mn§m§'¢r§aglmﬂﬁmsmuamaaiw,‘*ﬁmmmaa Regulation 1831/2003 EU @aLUWINIINNT
ﬂ@aauﬁlmuai@ﬂ the Scientific Committee on Animal Nutrition (SCAN) (Becquet, 2003)‘%@@%

v

mnazeuAwLfeaiudada Tuuse uaziuasou I@Uﬂi:lﬁuﬁé’ﬂaQﬁﬂﬁi@mﬁ]mﬂﬁﬂi’]ﬂg
a & A ' o ) Aa A M v ,

YAIHWAINFINIINTNENAA LG NITTUUANIS SN L laHIwNNIATIIRaUaENITaUAa L laLa NI
. o X N . ¥ X .

matgnaaduaasi ananansidueuraseunasdyninisuninizatsasdodasle b

wan@9 M3 lTl Hus

A

Ao a A A o 1 a & v
ATURNUANTIATY VD CE @ad %aﬂﬁ]’]ﬂLi@dﬂ’)’]&lﬁ]’]LW’]ZGIE]"H%@"IJGGIEI&G]LLQ’J CE astdun

q

12
A A o 1

defianduagluszuumaduamslasdnfvesdarfianug uazlanumanndaimziuiaas

ayd ld nudeanzidunia ludrmnszwizannis tasnnluszuumaduamssiuduves

o § = I A a . a . (3

da30n fanudunsags isunuiian gizzard fien pH 2.5-4.74 (Sturkie, 1976) uazdaIguIn
1 g/ =) 1 ) v & v

NAING lbaI WU I8 AN L6
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= < A o & . .
ANl uaIINl anziduaNnTaneniGa Lactobacillus spp., Bacillus spp. laz

U

Enterococcus faecium ﬁnm&avl,ri 1a8112% 346 FL6TW LARINTAAINANININAFAUAIN 125U

12 12
[ A ISy

' v a & a A Ao o A& -
dopndugadnns 10 wila ihedaianianizigefifanylisudesyatdn Falaizadidiuns
AALEONTIWIN 51 &Lasn Lbaasnand lUnesaun1InunIa wazn1 NG thenagay
Usz@nSniwaes CE ludasdfudnsneowilddanliliiie annniswamanasas neluudvas
[ ] @ a = a a ¥ as o A a Aegda
anuhivdesduaadn naldszdniamlunmmunia uazihé SamanndaiianyAunidng

o o s v . . . s e
anunzanlun s llsidu CE S9laun Lactobacillus acidophilus 1/4, Bacillus subtilis 206/1

) 4 & Aa <& a o ' AN v o .
W8z Enterococcus faecium 122 Sufauuafiiiuni 3 oila dnaglungunldiunsiusesindu
P P o v A o .

wuafisendnisasaseulasnalduarindanulasanty (Generally Recognize as Safe; GRAS)
AINAIAIZINDBIDIANITDIWIRAZ LTI IZINATWSFaLN3N lasuuaillseny 3 ofia Wiuwms

v

v ' ¥ ) < a ' A & A ' 1 ' a A o &
‘Yl@]'ﬁi]‘lJﬂ’N?JvL’]ﬁJ@]E]Eﬂ@]’]%@‘ﬂ’ﬁW‘ﬂd 10 TUHA T]vl,:um@mmamwm%zaamﬂﬂgguﬂmLuaam

=)

VL@T bR ﬂ'ﬂﬁw ANAFOLAINITNUNIA LAZNIINUBINETE gﬂ,um UAMANN

v
o

Aa o ;f o o d' £ ] & 1 =1 1 v ;l’ d'
NI1FYATIU NINITNRKIUN CE ‘Y]LLElﬂvL(ﬂﬁ]’mQ’ﬂvLﬂ PILLANANNINNNNIANBINIRAUIU N
me%aﬁnﬂai’mﬂmwumaLﬁummimad"l,ﬁ LT crop, proventriculus, gizzard, ileum L&

caecum Ludu (Garriga et al., 1998; Ehrmann et al,, 2002) udirafiusnldanniayaln lika

' L
a A 1 [

NINAFAUNITNUNTA LAZNIINWINEG NadlunmriauInimwiasIns annalasndwaadsiia

u
¥

A o A A Ada o & o ' &

waltlunisaatianridandainumuizadlunisnawitds CE  LazTaaIna I nNIwNasal
o A | ) v  ad L A A I o | ad

mm"l,aiumma;amw INNTEUAT MIC #2835 two-fold agar dilution TIHANNLNUEININTT

. . . = a . ¥ o R~
disk diffusion method G9.duITNS screening 10 9awLYINT

\Waskwda CE 1 3 wfia lawn Lactobacillus acidophilus 1/4, Bacillus subtilis 206/1 L&z
Enterococcus faecium 122 dauliliiflefiany 1, 2 uaz 3 Tudadanu udr3sdetlauise
.. LA v o 7 A o A WM A o
Campylobacter jejuni NOINNULVNYW 2 x 10 CFU/mI Auenlaanlaiie Lm"lﬂmaammq 14 2%
. . X o & 4 . 4 X
uwazvhmaiuda C. jejuni annliillanasasfiany 17, 21, 28, 35 Nnya'ln uazillafuganis
NANBINGNE 41 1% LAUABHNY caecum MNUUUSINTMTE C. jejuni MHANITNARBINLI TR C.
. . . dl it ! . a v 1 ~ dq(
jejuni Mlaul#lrinaaasaanan colonize luszuumaidueaimsidagimaii anawuisaluya
Inldnelu 3 Junasanmadenidie USinouda C. jejunamanuluudaznguniimaaad uag
UszAnSnnad1uwn31aes (FCR, body weight gain/chicken) lainunnauanarsnwasnsfivedan

NIFNA TIRAAARBINLUNITANEI8Y Robyn LazaAtke (2013) (Robyn et al., 2013)nvimsdan

\Tia Enterococcus faecalis uaznagavutlyzaniniwlunisdasnuida C. jejuni natsingin lawy
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1. de Mans Rogosa and Sharpe Agar (MRS Agar) (DifcoTM, MD, USA)

Proteose peptone
Meat extract
Yeast extract
Tri-ammonium citrate
Sodium acetate
Mg,SO,4.7H,0
K,HPO,

Glucose
Tween-80
Tryptone

Agar

Distilled water

10.0g
80g
50¢9
20g
05¢
01g
20g
20.0g
109
50¢
15.0¢g

1,000 ml

2. Manitol Egg Yolk Polymyxin-B Agar (MYP Agar) (DifcoTM, MD, USA)

Beef extract

Peptone

D-Mannitol

NaCl

Agar

Phenol Red 0.2% aqueous solution

Distilled water

3. SF-Streptococcus Agar (SF Agar)(DifcoTM, MD, USA)

Tryptone
Dextrose
K,PO,

39

1.0g

10.0 g
10.0 g
10.0 g
15.0 g
15.0 ml

1,000 ml

20049
509

40g¢g



® NaCl 50¢

® Sodium Azide 05g

® Agar 200g

® Bromocresol purple 0.2% aqueous solution 32 mg

® Distilled water 1,000 ml

4. Muller Hinton Agar (MHA) (Difco ", MD, USA)

® Beef Extract Powder 20g

® Acid Digest of Casein 175¢

® Starch 15¢

® Agar 1704

® Distilled water 1,000 ml

5. Modified charcoal cefoperazone desoxycholate agar (mCCD agar) (OxoidTM, USA)

® Meat extract 10.0g
® Enzymatic digest of animal tissues 10.0 g
® Sodium chloride 50¢g
® Charcoal 4049
® Enzymatic digest of casein 3049
® Sodium desoxycholate 1.0g
® |ron (Il) sulfate 0.25¢
® Sodium pyruvate 0.25¢
® Agar 1209
® Distilled water 1,000 ml
21107 Bane

1. Antibiotic solution for mCCD agar 1 litre

® (Cefoperazone 0.032 g
® Amphotericin B 0.01g
® \Water 5ml
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