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Bacillus subtilis Amylase, Protease
Bifidobacterium bifidum Lactic and Formic acid, Glycosidase, Urease
Lactobacillus acidophilus Acidophilin, Glycosidase, Lactic acid
Lactobacillus casei Oxidation/Reduction potential
Lactobacillus lactis Amylase, Protease, Hydrogen peroxide
Strep{ococcus diacetyllactis Acetic acid, Diacetyl, Bile transformation
Yeast ( Saccharomycer cerevisiae) Amylase, Protease, Lipase, Cellulase, B-complex
Fung§l( Aspergillus oryzae or A.niger) Amylase, Protease, Lipase, Cellulase, B-complex
a1 3 Kung (1990)
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Faagnsclaritnanaasa
3.1 $h0E30 MM 1¥eQAUNTH maiadl uazermsiiou¥e

3.1.1 fhed eI Iviin

v 4 a Aa o  ad ' Aa a 4 ¥ . o él 1y
81"15“uﬂwulu0\1ﬂa\11'ﬂu'ﬂu?ﬂuﬂsU1uﬂqull‘uﬂv]ﬁUllﬂﬂﬁﬂlﬂu']110\11“18"']1\1ﬂ15ﬂuﬂ1 (N ‘1ﬁﬂ58ﬂ

“
U

3.1.2 (¥oqdun3d
. [ 4 . .
pauns ol lunsfnuil Taun
! ot <t - o | 4 o ¢ A a o W Y o -
- ll‘lJﬂ'ﬂliUllﬂﬂﬂﬂ'ﬂllﬂﬂ1ﬂiﬂﬂllﬂul’ 3 ﬁwwuﬁ ‘]NIJ5'IU~T1'HU'HU‘Nllﬂ’J'J'lﬂ'lll'liﬂﬂg'l\lll'!.!ﬂlﬂﬂiTﬂ“ﬁu‘lﬁ
(Swetwiwathana, 2005; Swetwiwathana LIRZANE, 2004) 14un Pediococcus pentosaceus TISTR 536 (Wam pediocin
PA-1), Lactococcus lactis strain N100 (taz N190 (Waa nisin Z)
st <t P y a v o v ¢4 | 55 dv 4 - W d' o o
- llUﬂ'ﬂliUllﬁﬂﬂﬂ'ﬂ'hfwﬁﬂﬂ'm'ﬁﬁﬂ'l 2 -?f'lUWN'q‘N‘ﬂiUﬂ'ﬁlUUlﬂﬂﬂ'lﬂ'lJiHYl QI‘NU‘N llﬂﬂ'llﬂﬂ 1NA
18unLactobacillus acidophilus (LAB 1) U% Pediococcus acidilactici (LAB 4)
a adain Y v [ as a ] -t ot - o Y ¥
- ?ﬁuﬂ50ﬂ1‘51uﬂ'lfﬂ‘i’JﬂﬁS‘UUNUNﬂ'Iiﬁi'l\lllﬂﬂlﬂﬂiIﬂWﬁlU\lﬂqullUﬂ'ﬂliUllﬁﬂﬂﬂ'ﬂllUfﬂﬂiﬂﬂ‘ﬂ
a A a o . yﬂ a a ¢ a v e e
ATONSTIUUATIINUY “ﬂlllﬂﬂ'l'ﬂﬂ'iilw'I:’;lﬁU\lﬂﬂuu'lllﬂ'm uaumﬂmaﬂuﬂ‘lsmwﬂauuuvumuum UATIN

731

3.1.3 1MWz UYD
1 4 14
- TSBYE [Trypticase soy broth (Difco) + 0.6% Yeast extract (Difco)] dMiumzdouzedudin
wes
. . ° Y 4’ 1 1 ot a a Aoy gy ﬂ A a ¢
-MRS medium (Oxoid) AMutmzAoudenguuuniis uandnuazuuniicon 1ududiame
b 4
- MRS agar + 0.5 % CaCO, @i umsimzuenuuseuuaiFouanan
d . )
- MRS agar + 1.6.% CaCO, (deep twbe) dmivfuFouvriidouanfnfiuon imonansuniooiug
nwdauunainss ledu
[ 4
- Lactobacilli agar AOAC (LAA, Difeo) dmsumsasavereuamnduduvesiuames leduiisonia
- API 50 CHL test kit (BioMorieux Vitek, Inc., Hazelwood, MO, USA)
- Bacteriocin screcning medium (BSM) dmiuasnasuiissdunisnanmsuuame’ leduveq
=t ol - L] a w 4 o e s o d’ .
nuaidouandniuen tAnnrdasusiomismin Tnslioamlsenaudall 2 g/l glucose, 2 g/l meat
extract, 10 g/l tryptone, 4 g/l yeast extract, 1 ml/l Tween 80, 2 g/l citric acid diammonium sait, 0.2 g/t
MgSO,.7H,0, 0.05 g/l MnSO,4H,0, 8.7 ¢/l K,HPO,3H,0, 8 &/l KH,PO, and 15 g/l agar (Tichaczek
et al., 1992; Swetwiwathana, 2005)
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4

THAMeIYANAN WizseMN ANy

3.1.4 msiax
-8'M HCI
- 5N NaOH
- diluent (sterile 0.85% normal saline, 0.85% NSS)
- Gram stains
- Bile salt (Sigma)
- antibiotics 910 Oxoid (Gentamicin, Clindamycin, Cephalothin, Tetracycline, Chloramphenicol,

Penicillin G, Sulphamethoxalzole, Oxacillin and Erythromycin)

4
3.2 gunsal
3.2.1 gunsallumsusamideuuafiGeuanfinnindaediildnsenteu
- INTPIAUAOINIST stomacher
¥
- frinnziFenIunuguIn gl 35 - 37°
- candle jar
- govaniou
v Y o ) o o ; [y 1
- Qugangil 4-8° o dmiunureLATAI86 190 M
- auioclave
v
- ganana@nisnniFe
4 Y - -
-nseadlsennide (0 umizide nasananes waz tla)
- INTOIFIATS
] o s o 4’
- ¥124 (loop) LAtV (needle) FMTURUYD

<
- fzInyAN

' P-1 - - a 4 a ac - v A&
3.2.2 Qbﬂsﬂﬂuﬂ]SFIS'Jﬂﬂ'ﬂU'H1W'allﬂﬂﬂlstﬂmﬂﬂﬁﬂlﬂu'ﬁﬂﬂﬁﬂlu]ﬂlﬂBSTﬂ"luQ]ﬂﬂ'l“'li“uﬂluﬂﬂﬂﬂ
Ing
L} 4’ -
- uumzideaunugungil 35 - 377
- candle jar
& } S 4’ p 4’ {
- AT DANIUTIANINTD (I TUINITITD NDOANADDN LA ﬂl'bﬂ)
- 1AT0ITIATS
- water bath 413 50°
- vortex mixer
- low temperature centrifuge

- pH meter
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o

4 & ¢ ok ¢ v
C e 3.0 s maug yaunsanliithdunme i mivasisasumsndauuamm3Tefuve wunfiGuuan

- o % -1 - 1 ° 9/ a <
ﬂnmwnmnormsm:m.lmfmma‘uaﬂmﬂmstmm:mﬂmzmmnauumﬂmﬂuez FAAIMDYG

luminsremey

A  sda s Jn
R muwuwaumuzuﬁmmai

5 X
amisuaraniIzn 15&”’]513!1@”0

Bacillus-circulans JCM 25047 TSBYE ', 30°C, acrobic
B. coagulans JCM 22577 TSBYE, 37°C, aerobic
B. subtilis JCM 14657 TSBYE, 30°C, aerobic
Enterococeus faecalis ICM 58037 TSBYE, 37°C, aerobic
Escherichia coli M 109 TSBYE, 37°C, aerobic
Kokuria varians LTH 1545 TSBYE, 30°C, acrobic
Lactobacillus plantarum ATCC 8014 MRS"  30°C, anaerpbic
L. plangafum ATCC 149177 MRS, 30°C, anaerobic
L. sakei subsp. sakei JCM 11577 MRS, 30°C, anaerobic
sLactococcus lactis subsp. lactis ATCC 194357 MRS, 30°C, anaercbic
L. lactis subsp. lactis NCDO 497 MRS,  30°C, anaerobic
‘L. lactis subsp. lactis 10-1 JCM 7638 MRS, 30°C, anaerobic
L. lactis subsp. cremoris TUA 1344L ‘MRS,  30°C, anaerobic
Leuconostoc mesemteroides MRS, 30°C, anaerobic
subsp. mesenteroides JCM 61247
Listeria innocua ATCC 33090 TSBYE, 37°C, aerobic
{. monocytogenas ATCC 19117 TSBYE, 37°C, aerobic
Micrococcus luteus IFO 12708 TSBYE, 37°C, aerobic
Fediococcus pentosaceis JCM 5885 MRS, 30°C, anaerobic
P. pentosaceus JCM 5890T MRS, 30°C, anaerobic
Salmonella anatum WHO-BKK. TSBYE, 37‘1C, aerobic
Stazhylococcus aureus subsp. aureus TSBYE, 37°C, aerobic
ATCC 126007
S. carmesus LTH 2102 TSBYE, 37°C. aerobic

"-ATCC, American Type Culture Collection, Rockville, Md; JCM, Japanese

Culture of Microorganisms, ‘:V@ko, Japan; JM,

commercial strain from Toyobo, Osaka, Jaran; LTH, Lebensmittcliechnologie :iohenheim University, Stuttgart, Germany,

TUA, Tokyu University of Agriculture, Tokyo, Japan; IFO, Institute for Fermentation, Osaka, Japan; WHO-BKK, World

Health Organization, Salmonella-Shigella Center, Bangkok, Thailand.
v TSBYE, Trypticase soy broth (Difco) + 0.6 % Yeast extract (Difco)

L4
v .
- Qﬂﬁﬁ)ﬂl‘?ﬂ larmina flow

" MRS medium (Oxoid)

- 0.20 Ltm pore-size sterile polysulfone membrane (Cica, Tokyo)

] o ° - 4 4
- Y124 (loop) ALY (needle) dMSTuide
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a4
- AZIRYAUNTY
- titer plate

d <
- Quougangll 4:8°

3.23 gunselimiumsansmeunnaimuvenuniiSuuandnfindamsuuamesleduluanm
nIzmIziazddd1aed
| ) o d:’ - o
- QUMWIZITBAIUANGUNGL 35 - 37"
- candle jar
) v 1 4
- inssaudnlsmeinde (Mardn ynumzide nasanaas tas Yila)
- slide
i3
- 105099985
. d v A !
- #24 (loop) UAZIVY (needle) AT UTULYD
- azingung

y 4
- NABAYANTIAU
3 -
3.3 YuABHIZITN1INAADY

3.3.1 mansusshesnldnsendamililunsfny muuaiGeuandn
o 1 v a Ao ’ 0y o o a Ao
fmedulifnsensmufiimmihvnuiotemaluseaianssliunrdunediosquasys i 10
o ' a d o [ - e o A 4 - a 4 - o oa
fetn vssylunszAnifudandied nambudniude tiensninansvinszinuuaiG uanAnikan
» 1 4
wuame3 Teduludenlfianis Insamsnazgaamnssunyas laoufiRsuduneudsi
4 ; M 4 [y [V N 1
33.1.1 et ldnsendandi ldusihnndlugulosadedmiy stomacher 25 NiNABAIBHN 138
919A28619DIMIIAY sterile 0.85% NSS 225 fiadans
- g v t - b, .1 Yy v ¥ 4 =
3.3.12 Auafaetnemisuaz 0.85% NsS Iidnfiualeinioa stomacher w1u 1 17
- o ] d'li ¥ . . 1 y1 ,'1 7 6 : o | S
3.3.1.3 (Ro9ndAa96130mM1sR 1AUuY 10 fold dilution 1WlATuIZAY 10 - 10° BimlniwRasszauAIY
»
Fovnlhimsasaniulsusi¥ounemis MRS agar +0.5% CaCO,
» ¥ .
3.3.1.4 tuizounisiEenanun luaaIn microaerobs 12914 candle jar (8fifrs, 2541) Higungil 35-37°
o 1iuan 48 $2Tua
1 4 v - 1 4 [
33.15 esaniudefisovInlaiifulaule tazduAndeniFertanyasdindnlussiuanuten
3 $ [] (! " @ ] od ¥ 3 [] 4
fifigonylusae 30 - 300 Tnlail w1 10 TnTafidedet-fumizioudeldlu MRS agar + 1.0% CaCO,finSon
1 4 ' $ 4 - o o 4 -~ - o°
UL deep tube VumziFofigunagd 3537° @ Whunat 48 $21ue Hunaeaeuuafisouandnii i udibu
QuNll 4-8° % dmiunsasasaeummowuinrdauuames Teduldlutuasude ld

3.3.2 MsasIsaBuM I suuR NG EUANANIRAAUUAIMS 3 loFH
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vidauunfiGounnRniandeniden1dnsendau 100 meug fifiueglu MRS agar + 1.0% CaCO,
unz1§anmﬁﬁuunnaﬂmuﬁu1{ﬁmu1snHﬁmmﬂma?'[a%u'?iuun'lé'vmlmuu (Swetwiwathana, 2005,
Swetwiwathana LAZAME, 2604) 1Aun pediocin PA*1 producer (P. pentosaceus TISTR $36), nisin Z producer (Lc.
lactis train N100 1oz N190) T9uRauuadiGounnandi 1 lumswdanmisdainmSim giiou unaoml §1ia
14un Lb. acidophitus (LAB 1) ung P. acidilactici (LAB 4) yhMsRs TR B R nHAAIYAMES Todu
uazﬁmwmmsn'lun'ﬁ&'mfu?;aEuﬁmmai'ﬁ‘l%"lummaﬁau (@137 3.1) 1A% direct wnethod fadl

3321 thdeuunfiFouaninfissimmaneuiuamnnz@osly MRS broth unztiunzden
g 3537° 9 fhuinan 48 $2Twa

3.32.2 i osudimmed ez nanommihmmmedsade luemsuariuvawgamgifinnz mives
Fosudinmefthu q aufszy I3 lumsed 3.1 dhaoa 24 $2Tus

3323 WideuuniiGouananlude 33.2.1 wywihms spot IWIZBEATBAUUB M bacteriocin screening
medium (BSM) ams$uaudufinineifioy dmane ﬁmwmfs’av’l"’muﬂﬁqmnqﬁ 35-37° o ffutom 48§l
76 1Aan M microaerobe 14 candle jar (9Rf3, 2541)

3324 sodesumameinndy 24 Faluslude 3322 Taoliilsnade 2 % luvaoaems
iRt e Lactobacilli agar AOAC (LAA) USins 5 iadfns finaeumadegu water bath qungil 50°%

3325 (46 mnon LAA TiesuAnmeslude 33.2.4 etwsan3aday vortex mixer I ume T
LAA f3R81209UU0 M5 BSM ‘fifsmm?qwawf;auuﬂﬁﬁuuanﬁn Tude 3.3.23 WikAmdhew s Bsm

~ 3326 78RuBMIIHTI i\1mfuﬁ1miﬁulwwtﬁyumfr’amuz'm1wuazqmuqﬁ*ﬁmmzﬁwawﬁmé&m

dudiened funa 18- 24 2T

33.2.7 v’nmiem%aavwahuqn1ilﬁﬂTevukﬁau'[ﬂ'[aﬁvemunﬁﬁuuanﬁnﬁv‘hmi spot BaluBIMII

k4 ) )
BSM Javumanundveslaule iassaiufinvimvedudiamein b louladulnlafivuaiiGouandniii

4
-~

Y - o 4 @ a Cd i 4 -~ - 1 a - - 4 o
Winalruladusesudimmed  TasfideuuafiGuiananiition Wulunssdauuame? Tedunansoduds
4 - oo P i 3 o [ .’1 4 - - ) 4
FosuAnmes Al lumsnaaeulumsiei 3.1 18nnnd 5 g uie awnsadutudedudmaed lungui
t Y a ] o ]
nels¥iia s 19\ Staph. aureus, Lis. monocytogenes LAY 30 LUATSOUNTUAY 19U E. coli, Salm. anatum 9%

2 P . . ,
Shuvaidhwuenszi lifnude lunisnaassde 1

a w = ar o N o o - ] A
332 maanereuduiunsndnuuameslednvediuafiauanfniiin AR UHASATTMIANMINTY
voawame3Teduii¥euuafiSananfinndniu
. . aa a d Y v - y o A da s a 5
333.1 dndenuniiGuuananfinaaeundinimsauyames IsFunlivsedndnimunims
¥ . b4 + .
aea1UDTHIS MRS broth tinmiziFofigaingd 35-37° o o 24 $2 T
[ 4 4 . v 4 1 4 .
3332 vmsmzdsatedufnmedn iraunuvnlaulaiising luduneumsaseaeunuien
nduunmes ledu muriiaomisiaranmnms tuwziyeissylumsan 3.
» . +
3333 WinsdwdeilFiihusufimmeslSine 02 % adluens LAA YSwas 5 fiaddnsh

. + g o 2 d o
vaoumadlu water bath 50° % Yasveldidenszeeia LAA &2 vortex mixer afnsTaazmin
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- d o .I' ] v
Amthems Trypticase soy agar + 0.6 % yeast extract (TSAYE) 309U IMITUYIA udassmengatimnaniy

emdvadsludilaendeihuant 10w

1334 Ynmiethuenderniylude 3331 antnhdnded 18l s b 8oy
YsouIn 6.3-6.5 A2 8 M HCI n30 5 N NaOH smuhmsniesdas 020 {m pore-size sterile polysuifone
membrane (Cica, Tokyo) dhdwveanaafrunsnses s @iy 3 lumaensmnideuaziulu
$Bugamgdl 4-8°w e ¥ lunsnareunaimiAvouuames Todude

333.5 vmsRennveanarfilsmnidelude 3334 uuy 2 fold ditution WRluszAuTAnemnz
(Vo9ielsymat 10 s2AY) ﬁ16‘1’10&1@‘7‘31‘60mq'1f’1'vfmummz'luvmizﬁ'um'mﬁamq eAnEMISINTudaY
eodudmedlude 3333 fdesmuiiminseasuluings 10 soszRUAISeeIRaziToR AN
LGH ‘

3336 seRMMEAvBIMAITNzATINReLLLAmeS ledutnfe mimnz@sadesuRinmesidy ol
mnsmnzdeuAazsuRiames uansfimnzauvsuiardufinnesamaiai 3.1

3337 SwHamnmdudude (iter) mm:ﬁummﬁamqqqﬂﬁummmﬁ";ednﬂsmmnﬁ’;aﬁﬁwn1s
yazoumuames lodummnsoiududesuammesane 4 1§ (Guen 10, 11, 1:2, 14, 138, 1:16, 1:32, 164,
1:128, 1:256) ﬁwhmmt‘iamq-?iﬁugq"lﬁ'qaqﬂmﬁmmmfhmmtﬂuﬁuuaquuama‘s‘Ta?ﬁuﬁvfawﬁﬂ'lé"lu
MRS broth #gamgil 35-37° @ Hunan 24 $aTus dhudh arbitary unit (AU) selinAdnsvosmmnmnided

ymMMAISNAEOY

” 9
' ol

-2 QA - 5 o - = n;u : A ola a ?
33.4 AnnpumniamaeIgveaisuuafiSuuanfinfifausnidlueimsivizi@dsavenfimeyluszéivnig
q finuldlunszimizemis
< o . o ot vrae s eae -
334.1 aisfinyinenanfautaweinitees Ekkili uay Potiji (2000) laonisdiuiesves MRS
Y . ™
broth 1Meglusedu 2,3, 4,5, 6 AT 8 A2 $ M HCl aid 5 N NaOH.
14 ] .

3.34.2 Thiyefinateuudnannsaniauunmes leduldafiuoneinidnsendeu, uaz Pediococcus
pentosaceus TISTR 536 (Han pediocin PA-1), Lactococcus lactis strain N100 Lag N190 (W& nisin Z) fuen1dnn
. Pd ) a sdey a v o ‘v ok Yo 4’“ - o o o _ o
unsy swdwwaiiouandnildndaemsdad 2 meiugalasumsidaiennuitn giisu uauny diie

» )
18un Lactobacillus acidophilus (LAB 1) LLag Pediococcus acidilactici (LAB 4) U uwrzidvaluemis MRS broth N
° j&, & 9 oo Vet (& J a vy, 1 - 4’ 4}' ] o
mmstsuiiesluseduds q TaeldliSnadesuduluudazvanavesemismizidivuse luunasszauiieoy
¥ ¥ [ )
szanat 1 x 10° cfwml umizideuuaiis suandnianuaigemail 35-37° o dhunat 18 2 Tua
¥ .
3343 avaniulTnandeniieglundasssiufioryes MRS broth Taem13¥1 0 fold dilution pour plate
technique #28 MRS agar + 0.5 % CaCO, muldannziifionimiey (candle jar) rinfigamgiifeutiuna 48

2119

335 Amngquonianiseigveuveuvaiidouandnfidausnldlue imsmnzitsavefifissiuninudaiv

veundamhaluszAuma q inuldluszuumaduemns
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335.1 msAmnlutuneusandfauaeen3snsfnuees Gilliland unsasie (1984) ung Erkkil
1az Petiji (2000) TntinSou MRS broth Fnududuveanieo@lussdn 0,03, 0.6 uaz 1o 7 wazyiusi
18¥993 MRS broth vgnﬂnmi"m'ﬁ'waunﬁmfﬁwiﬁu 8.0

3352 ﬂ11§afinﬂﬁwuﬁ'1j1mu1mwﬁ¢umﬂmaﬂa§u'lﬁ”n"?'iuum1f‘i'lﬁ‘nsan‘5mu uae Pediocaccus
pentosaceus TISTR 536 (W@ pediocin PA-1), Lactococcus lactis strain N100 uag N190 ( WAA nisin Z) ﬁiiﬂﬂ‘lﬁ’{mﬂ
wuy swduuniSouanindildnanemsdad 2 a1uﬁu1{=’§a"lﬁ'§'un151§vmﬁmmu§§n wiilou untuml $17n
18un Lactobacillus acidophilus (LAB 1) Wag Pediococcus acidilactici (LAB 4) 111111181%0\111101}1’15 MRS broth ‘71
fnsdunderafseduamtudude Tﬂu'lﬁﬁﬂ?u1m1§ax§m’fu'luu¢inznaamaaammwmﬁ’uw‘u’a'lu
uAnsmiaefivhmsnagey sz 1 x 10° cfwml u'mwm?;mmﬂﬁx?uunnﬁnvfwuaﬁqmngﬁ 35-37° % 1Hu
no 18 $2Tus

3353 mwﬁun‘?u*.mt";aﬁﬁa;j'luuviazﬁzﬁuﬁtawm MRS broth 1Rgn13111 10 fold dilution pour plate
technique #7¢ MRS agar + C.5 % CaCO, mulfaanziifiommmiey (candie jar) vnfigamgiveathuna 48

4214

33.6 ﬁnmqmfrmmvaauunﬁfs'uuanﬁn‘?;r'x’mmn“ls’\'siam76’fmmsﬂﬁ%’mzv‘hi‘lams%’nuﬂsnvmﬂuuaz

ial

336.1 nsfnnTuduneusindduiiunisanitves NCCLS (1999) ﬁﬁmﬂﬁﬁﬁmsiﬁun?iﬁaim
#lfvesma A Sinemanimssuguund nsuinnmaninsunnd NsENINMBIINTY Taviude
uuRRGeuanfnfivimsinnasiauliAnismunsa-Aa uaz indoid inmzdoely MRS broth Shiam 20
Falu

3362 ﬁn?;a'?iw?ty‘lm’fa 3.3.6.1 LWMEMHARLASEUY MRS sgar Trol¥5mndumedo e s
miidsadedavldiudaiunmnade Tasinndudens 3 sumzdoade

3363 wruas§FausAdnFlumsimnlsnlunmiedailungumsda q SulAud Gentamicin,
Clindamycin, Cephalothin, Tetracycline, Chloramphenicol, Penicillin G, Sulphamethoxalzole, Oxacillin 1o
Erythromycin SuilunduamsUgFuzdusozy 91n Oxoid smeanuzdelude 3.3.6.2 Tavld 3 nduves
$ATITUHFIULABIUN wRvade 1evirefumeyszing suasu 9 m’iﬂmsﬂﬁ%uzdmﬁaﬁﬁmumau

13.6.4 ﬁw1um1:1&';017;13.1msv“.qms1lf]§1u:ﬁﬁ1msﬁn'ﬂ1vfaﬁnﬁ‘lﬂﬁun1u19’1'ﬂn11:‘.":sﬁmmﬁ*3tw
(candle jar) Figuungitoutiunat 48 $2Tu

3365 v'mm)'mwnﬂn156’u5«mm?tysauuviumsﬂﬁ%’m:ﬁ‘!t’t"luﬂﬁwna’au TaenfSoudivpiaiins
c'mz";asauuviumsﬂﬁ%uzf'fmiﬁiﬁmuﬂ'lu NCCLS (1999) s10amunamsdudennsaiasndadiu sensitive (S)

v v
Faiinsdutunan ﬁlu intermediate (1) llﬂ8‘1UWUﬂ15UU5§lﬂu resistant (R)
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uni 4

wan1swaasuEzIeIal

E - a1t - 4 o - v ¥ o L) -;‘ - d.
4.1 msmam’fam«mmmﬂmstmamnnmmmmnma?Taeﬁuun:mmwuvuﬂammﬂmnﬂa@mnwaﬂamtﬂu

MRS broth
o Py - -t a Suy -~ - o ' [y
LnmsfausnieuuaiiGouanani ldeinndadud 1dnsendaund miwauiswmanluen
amanseiluazdunedissguasysiiiinau 10 428618 390 100 auiug yihmsasemmoRufinnne
- - o W &' a a P { v ¢ o ..

nAauuames leSuruisosusimnedi 1 lumsasassuiiiosdu 9 aowus (fisufiy pediocin PA-1 producer (P.
pentosaceus TISTR 536) nisin Z producer (Le. lactis subsp. lactis N 100 uanz N 190) fusn1donunay uas

A a - o o ¢ o e — - -
nuafiBouandnd ldvinemsdatvesuiim giilouunsuny (LAB 1 tiaz LAB 4) 107 direct method (R1311

r 2 4 j o a2
41) dwmslemsnzdoade BsM Fudhuemsiidaumlannn MRS agar Tasmsasyfunanimaiu
. 1 [} + |4 [ 4 v ] »
emnsuazduesivives TulTineunn weldiulei Taulafifannmadudadeiiu (ami 1) e lerdd
- - P 4” 9/ J "o {] - d’ - 1 .' sa
(AN INHATBLLANDS [oFUNIFBNT 1YY Lilgninaundunsafiidentniurimiwmanil luems
¥ .
(Swetwiwathana, 2005; Tichaczek uazAmE, 1992) WU WenuniGsuananfiuenldnnldnsendauiiifios 2
mwwug Thun RS-49 uaz Rs-54 A I lumsndamsuunmes Todu
: o o & at a4 a sy

MU 4.1 vamstiufadesnmsuuamesleSunuuanGunanfinfifiauenldenumus (TISTRS36, N100

uag N190) taz1dnsenBan (RS-49 tax RS-54) HARTY Heuiudenisauanldonemsiad

(LABI tiaz LAB4)

Imdicator stiain RS-42 RS-54 TISTRS536 N100 N190 LABI LAB4
Enterococcus faecalis + + + + + - .
Escherichia coli + ! + + + - -
Lactobacillus sakei subsp. sakei + + + ++ 4+ - -
Lactococcus lactis subsp. lactis + + - - - - -
Listeria innocua  LTH 3096 ++ ++ ++ + + - -
Pediococcus pentosaceus JCM 5885 + + -+ A - -
P. pentosaceus JCM 5890 - - + ++ ++ - -

Salmonella anatum - - -

Staphylococcus aureus subsp. aureus + + - - + + - -
-=utiTauueanisdugase +=1Teulnyeamsdubaudro Rl 1-5 v,

- v o & Ay - (A (R P
++ = ey lavesmsfudugenisal 6-10 wu. +++ = Ty lerweams fududonisail > 10 wu.
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Taladifioelimsnarmisiuduiyamesosu

TaTafin lindamsdvdaunmes logu

-t - ¢ - a da - o
AN 4.1 : ﬂ'".lwu'quuﬂ'ﬂﬁU“aﬂﬂﬂﬂuTan']ﬂﬂ;']"ﬁnuuuq

ac - 4
HUAMBT TOFUVUBIMITINIEIYE BSM

4.2 MIinioaeuiudunsnanuuamesleduvsuuaiGatanfin M ImaATa LIRZNI IMIANTUTUYEY

HYAMNBF o B UNIYBILUANITHLANANNARN Y

. ¥ . ¥ o
dioiuFedn q fAndauuames lefunnemswindsaanile inosasartiauasnaevtiudunis
o o o o o y 4 & 9.
nanuuames TeFulaun1siSuRiesvas MRS broth ndamsmzdoude 24 Falualfldferlsenm 63-6.5
: = - -~ 4 + o -~ J . y 1
sammiSnuaududuvesuames Teduiudasmiugrdaiulussniamzi@odly MRS broth
qungdl 35-37° @ Hunm 24 $2Tue Aawmsiferredaulaves MRS broth ihinsdiufiesiazilduswn
4' o d’ 4’ - . . o : 4’ t a o P -! e P
FoudansmzRuade (i 2 fold dilution Tnvgmisiuduse lungududtnmes ANTY (A13199 4.2 U NWA
> 1 4

42) Wu uuamesledu ¥ee RS9 LAy RS-54 annsadusuvedummeesiviiouduuas lunududu

s W ...'yv o u«’l’draa L oA Y o .. & a d‘
@oavu uennniidenus s lumsiuiuredufinmes lunquitlndifivadiy pediocin PA-1 hindnlaui¥s P.

1 o o 4 a a a4 a .
pentosaceus TISTR536 Tavfinmuanandudnioons i uuamss TeFuindanin RS-49 uaz Rs-54 hieunso
4 ~
§13N15123Y VB P. pentesaceus JICM 5885 P. pentosaceus JCM 5890 ' L Leucciostoc mesenteroides JICM 6124
o {4 a % u o & ar

T Suh i AFeuuniiSouandniiuon idvin idnsendeuaeiug RS-49 uaz RS54 Fannniseinuigldo
munundesganssmdl wududuuaiGolunguunsuuan jusedhuuvis (gram positive rod) szHAREILY

ames leFulungu pediocin 1inndnlungulugu

A 4.2 : MIRTNTUTUMIHAALLAIMDS 1aduLaLnTINY
Y ¥ - - 4' ) :
anududuveuames leFunnguive

uuafissuananfitenldnnermsminsdaeen

1111 MRS broth
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15190 4.2 : ATINNYY (arbitary unit, AU/mI) VBalLAmeITeSuTinanvuoInuURRGsHanAnTiAaIen 1A

Lo o ; : & ;
anumenns Fnsemmunereduimmesiaq tioumnizidea¥eli MRS broth i

grumgil 35-37" = {24 ¥l

3

Indicator TISTR536 RS-49 RS-54 N100 N190
P. pentosaceus JCM 5885 400 0* o+ 1 200 800

| p. pentdsaceus JCM 58907 200 0* 0* 200 200
Lb. plantarum ATCC 8014 0 0 0 400 800
Lh. plantarum ATCC 14917 T 6,400 200 200 200 800
Lb. sakei subsp. sakei JCM 1157 T 6,400 400 400 3,200 6,400
Le. lactis subsp. lactis ATCC 19435 T 0 0 0 100 200
Le. lactis subsp, lactis JCM 7638 0 0 0 0 0
Le. lactis subsp. cremoris TUA 1344L 1,600 200 200 200 800
Leucénostoc mesenteroides ICM 6124" 1,600 0* 0* 800 1,600
Micrococcus luteus IFO 12708 0 0 0 400 1,600
Listeria innocua ATCC 33090 T 3,200 400 400 | 400 1,600
Listeriainnocua LTH 3096 6,400 400 400 400 800

_Enterococcus Jaecalis JCM 5803 T 1,600 200 200 400 800
Kokuria varians LTH 1545 800 ,200 200 400 400
Staphylococcus carnosus LTH 2102 0 (0] 0 3,200 3,200

| S. aureus subsp. aureus ATCC 12600 T 0 0 0 200 400
Bacillus circulans JCM 2504 0 0 0 1,600 6,400
B. coggulans JCM 2257 T 0 0 0 1,600 6,400
B subtilis JCM 1465° 0 0 0 800 800
Escherichia coii JCM 109 0 0 0 0 0

ATCC, American Type Culture Collection, Rockville, Md; JCM, Japanese Cultire of Microorganisms, Wako; Japan;

JM, commercial strain from Toyobo, Osaka, Japan; LTH, Lebensmiitteltechnologie Hohenheim University, ‘Stuttgart,

Germany; TUA, Tokyu University of Agricuitre, Tokyo, japan; IFO, Institute for Fermentation, Csaka, Japan;

WHO-BKK, World Health Organization, Salmonella-Shigella Center, Bangkok, Thailand.

» 14 3
* aAnuana W iumsfududelisfivuiuuuames 191sIR P. pentosaceus TISTR536

43 qumniamaoigveadeuuaiiGauandnfivauanidluemmzdousetiiaifieslus i  fwld

lunsziviizoims
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ol o - . ¥ - J -l =i
INAIsANYIHave YR INIsSUdunsA (HCD) (az #19 (NaOH) ABMSIRIYYBATBUUANITULAN
v . - »
ﬁnﬁﬁ%'mmﬂmasTamu1unqunmuvn"lﬁ'mnamwnunﬂszmmﬁa 4% MUY (TISTR 536, N 100 U8 N 190)
. ar ' =t ey - 4 < i o -~ -
1&nsondaiu (RS-49 un RS-54) t-?lu'un'unqmmnmsmmnnnﬁlﬂumuwuﬁﬁ"l%mmiaqmi1:ﬁmmusﬁwnam
91587 (LABI Lia LAB4) (15199 4.3) wui FonuafiGounnRneowug Lb. ecidophilus (LAB1) W1ATY
msariuayuaIAuTEm uaz Le. lactis N100 uas N 190 Fuonidsnurunlussiy 3-5 x 10 cfu/uannm‘lu
awsanurensalussaufies 2 uaz 3 19 lussess aimstind 37° @ Fhunat 18 Falus uﬂwammumwuq
mmmnu'lﬁ'ﬁ'luam1im1~muwa MRS broth ANEY 4 LAz wammumnnnmmmmm‘lﬁ'ﬁlumamw
5-8 'luﬂmzﬁti'fa'lundu P. acidilactici 91755 (LAB4) P. pentosaceus TISTR 536 910UMUY (AZ mowug RS-
49 1as RS-54 Fuonidnintdnsenda Hnmuuazasaeruluems MRS broth Aifiey 2 waz 3 1Auseriu
1) ..l 4 : L o t - ‘. a4 : 1] J
mrtiuly 18 $9Tue uazidens 4 muiugfananannoeiy1aa luems MRS broth Villdfesduis 4 ¥u
J 3 d’ Y-} : 8/ 1 ) LY ] 4' - o oa 1 A
W Fmtuseumsinutil aunsadadenlududuldin minsslinsfrdenruFouuniizinANIUNGEN
- L ) - - -4 - 4’ o W ' ¥ -
sanuuames Todun ¥ lunsrdngdunidlusluledn  euuafiSudsnandediaswawisalumsnunia
'Hsamw'inﬂ'lqum"l‘luniﬂ"lﬂﬂ mumaa1)1n1mﬂmiu'lunqummmmﬁamfmi'[nﬂm'hl'lunizmummi
ﬂmnuuammnaun'nvmumﬁm‘lﬁmnumm'ﬂﬁ'lnm eammveanszanzauuacdadl sxiifioveglugae 2-
8 mmmﬂsmmmminamusInﬂm'hl'luwzuu 'niaag‘luﬁmwwumnm’:’umnmiusInﬂmmsmu
t L 9 J -~ =i -
dioala naie Snuntedaiteriaiiunan anmieslunszmizdudaninnsanie HCL sellsuw
pdinnuidlunsage fordtidas 2 uardmumiedatiimsus Insemsunn nislinsus Inaenstos anw
¥
ninmaa'lunizm1z'lﬁm1lgnimnumminuﬂnﬂwﬁﬂ auhunsafzaniosas MmleyRts Ty Fadit
oo = “a o a - do a o ‘e o -
Rl Sudenuniisouanfinifiadeniiamnsonuannilugiiesd: q umnnieannsoniyinlugae

s 4 183 selWidemindniTenmasensglufnsannuasdigi ddniifismamdiuige (ﬁtw

dsznw 8) vaviu denunfiduuandnfindaasuuames Todu 1 P pentosaceus TISTR 536 11AUMMY unzide
goamoiuiuon1gonldnsendam (Rs-49 uaz RS-54) 52500 awwuf P. avidilactici #l&nnuTimede
om1sdAl  (LAB4) 'ﬁqlﬁumuﬁu.{ﬁﬁlemﬁﬁmﬂa’s'“lumiwﬁm*f]uqﬁuﬂ?ﬂﬂﬂu'iaﬁnﬁvzﬁamh’fﬁms‘u

amsaunIeemsdadlulemadely

s - & Lo a =‘lu : ‘ d‘. ar » = : =
4.4 AUITUUARILNITYVD awaum‘.msuuanﬂnnnmmn‘lﬁlua'mmmzmmwawsmnn‘nwﬁwmaumoum

q [ A 4‘ o
Iuseduaie q invlalussuumauetsii

LY [ - 9/ « .’ -Rﬂ'ﬂ ) 3’ 1 x| .3 ﬂ. - - - - a'
Fmtunsanntaanududuveunduiminiaede lunjuuuaiiSenanfnfindauunmed loduh

¥y 3 -t - -~ o~ o - " Ay - :«
wonldenumruy 1dnsentaty uasuuaiGouananfiuenionemsda’ (a1 44) nudh Gefidinymviavun
4 -~ - ¥ . o aa 1 o’ e ar
fvSuasuduluee 3-5 x 10° cfuiiadans mmmnumammuﬁm’fuveqmﬁamﬁnummu’fm’fu'ius"nu 0.3
% 11 MRS broth wuu'luqmwnu 35-37° & 18 $1ua 18R uAIFD P. acidilactici (LABS) 1o M3 eAT aunsany
mmwmuﬂmmaaum‘léﬂwqﬂ Tmmnfaaﬂaq'lwaamnnamﬂwuw 0.6 % 4%t 2 log cycle MEwInLA 35

37° % 18 'ﬁ’lIlN uazwauqmmaaiaﬁ 1uHaon MRS broth YI!JlﬂﬁE)u'lﬂl‘\ﬂJﬂu 1.0% NHMNNITVY 18 'lf’l Tuah
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5 a = [ 9 Py R . P> Y v ¢ # a b 4
glimgiiRgafiu e Lb. acidophilus (LAB1) fuunidsinemsdad uas P. pentosareus TISTR 536 Huwn 1A
= PR A d:d -44;: Yy 9 d,‘A—vﬁ
ALY ALTAIWAINUABTNIWANDITIRTBIANN anTfewenapIsanuaInITNduveunintiaiaty
o o 3 a i o & ad 4 o v o e A
LAY 0.6 % lnodmuiFonaunaveyvainasuyh 35-37° % 18 Ty luyasniFpou q Nadaupmmes legun
9 [ -t 1 A’ + [ 4' - -~ ) -' = P Yy B
uon'ldnnumunnasidnsendoin a5 hinudelusianisuungungiinasiiaInay eI ITUYNHUYBI

- o’ I =
INABUIAYINY 0.6 %

M3 43 naveaferfuiSenuniiGuuaninfinsAnmpumnifveamsidulislulefn (¥edadnegluiaa 3-sx

10 cfw/iinddns) nFsmsvumzyelu MRS broth figamgd 35-37° % 18 2l

Strain pH2 pH3 pH4 pHS pHé6 pHS
LAB | 0 0 13x 10 > 10* >10° >10°
LAB 4 800 62x10° >10° >10° >10° >10°
TISTR 536 100 25x10° > 10* >10° >10° > 10°
N 100 0 0 1.0x 10° >10° >10° >10°
N 190 0 0 12x 10° >10° > 10° > 10
RS-49 50 1.5x 10" >10° >10° > 10 > 10°
RS-54 50 2.1x 10" > 10° >10° > 10° >10°

B

LAB 1 = Lb. acidophilus, LAB 4 = P. acidilactici, TISTR 536 = P. pentosaceus, N 100 and N 190 = Lec. lactis

RS-49 and RS-54 = gram posiiive rod (Unidentified species)

o . -2 ) d’ A - ey 1 4 o a o
nnHanmAaessang1s  ssereasdldd  WeuuaiGouandnlunguiifeuonidnnemsdadnldiy
a o o o ! o e 1 ° o o o -
mIoynsEHInUSTniaeam g fhumoiugiimnzaudemninawdaiiuemisdad Wslyledn
: ' A ] 4 : o y 9 Vs Y J v fdw [ . - )
Truthwized e LAB4 Feusnanwznuindmbanaimduiugelanuds remeiugdenandaiionune
o o wyd 4 - :
anmanuiiunsafifierd q 187 unziodyldfifey 4 dull e lfhdezaunsommennuiiunsaly
T hrd L4 . H L} t o S : ’A 4
aamwenszvzaisvesnuuazdad Idauaziilemeiveriuirga i llineann visdinieanmie
2

. I’ o A - : 3
annsonudenmduduveandaidlussiunududugs q 14 FlavUnduda Randiduveundetindndl

pgluszuumaduemslusialaenszmzemsuazsasduvesdi Tdinozogs it 0.3-0.6 % (Fuller, 1989)
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4' - : -t o/ -! wl af - 4‘ . - e - i A‘
13190 4.4 navounsoThaiudeuumRiGuandAnfinsfnnaumiRvesmmihlysluTedn (¥eiudu

oifluya4 3-5 x 10° cru/iadians) nismstumzIFelu MRS broth figamgl 35-37° % 18 ¥alua

Strain bile salts concentration (%)

0 03 0.6 1.0
LAB1, >10° 25x 10° 30 0
LAB 4 >10° 6.0x 10° 1.2x10° 140
TISTR 536 >10° 72x10° 170 0
N 100 >10° 55x10° 0 0
N 190 >10° 24x10° 0 0
RS-49 >10° 32x10° 0 0
RS-54 >10° 2.7x 10° 0 0

LAB 1 = Lb. ucidophilus, LAB 4 = P. acidilactici, TISTR 536 = P. pentosaceus, N 100 and N 190 = Lc. lactis
RS-49 and RS-54 = gram positive rod (Unidentified species)

fhm"vﬁ';a"lunfiu1mﬂ'711?uuanﬁn‘?iwﬁmmﬂma?'fa%uﬁuun‘lﬁ'mnmmmﬁnv'{uﬁiu'lnufu My AW
Wug P. pentosaceus TISTR 536 Hugn1dvnumi ﬂ~uTamﬂ'h’;"lumsNamﬂuqnumuh]ﬂuTanmﬂsu‘lumms
muazdnlg idesnini amnn nnJuanmuwuwumnuﬂmwmmﬁumﬂnmwm 44 115 18Ty 4 B
Y naznuaduduveunderaTaumiesoa 1l MRS broth 'nmnaaumﬂam ¢.6 % M 18 ¥alua 3
fudnaow quuwam N LRINIEE lU'n.‘lun1stfluqnumu'[ﬂs'lu'{annmsu‘luam1svmﬂuut~zn'mmnn'n

anwmumuwuq luBQ%'lﬂl.'h'E]ﬂ‘lt.lwu‘[iﬂQﬂﬁ'I'Jﬁ'llj15ﬂﬂﬁﬂllﬂﬂlﬂ8718°§u1u5uﬁ’J'Nﬂ'liWifU

45 qmimﬁ?mamvﬂﬁt‘%’uumnﬁﬂﬁﬁ’ﬂuun"lé'damw’fmmnlﬁimz#“x'h’;".un*.s"s’nmismaqnuua:ffwf
mnmsﬁnmnwﬁmﬁafll'?;szﬂﬁl‘s'uuanﬁn"v’iﬁuu'iIﬁuh’f'uﬁmﬁuws‘lulaﬁn'lummmuuuzﬂm 3
WunN u*'ﬂ'?u's'uuanﬁnmuﬁuﬁ'ﬁ.ﬁmmﬂma?'[r)c?m P. pentosaceus TISTR 536 fuon s Inumun unvaely
wqu‘lmumsaqmﬂ"w mnum‘nwwnnmmmm fio Lb. acidophilus (LAB1) uag P. acidilactici (LAB4) ud;lu
muwuqﬂummﬁju'111‘1ﬁ'namsm'hluamﬂummsIﬂs‘lu'[aﬂn isaninnuaeaududuveuntend: .a'lﬂfm
un~mm‘lﬁ"lunqwmmn’ha Fadu v;'lﬂmmz'numuwuqmmn1ssmumamsmumiﬂgmuwunh’f"lums
Snun lsnvssnuiasdad l1¢’1’l.m Gentamicin, Clindamycin, Cephalothin, Tetracycline, Chloramphenicol, Penicillin
G, Sulphamethoxalzole, Oxacillin 1a¥ Erythromycin vTvq'ﬁ’tﬁaLﬂu%'au‘mfr?u'tu'[anmﬁwﬁn#amjuﬁmdn‘lﬂﬁ

- « H g J & - - b
whuswfumsufiusideannsonula uazdhanmamitaiteinisus Inap s Tus tulennlunu
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J
- L) -t - ‘ - -t : ) - )
wnedrfduluedniitss TomluasiivseAniam FwanmsAnmnmsiumsjiuzesasenguananmnu

7 45) wuh GouuaRiGoumAnTamum AT odumsimoettisfF e Suiphamethoxalzoie 14
uBNNT Lb. acidophilus (LABI) Saamnsodiunsiiangyss Tetracycline 16R S miy P. acidilactici (LABA4)
AMITORIUNIIHIAIYES Oxacillin UDE Gentamycin U P. pentosaceus TISTR 536 ueneNzdunizimmy
V84 Sulphamethoxalzole, Oxacillin (1A% Gentamycin eIy P. acidilactici (LAB4) ud2 tﬁmmmﬁmms

° . 4
N1A1WYDQ Penicillin G ﬁnnuqmsﬁw

it 45 msdwmalTusveanfiGauandnfifinnhblunsléiful)slulednluems

¥y
Fomewug LT IERITE
P OX TE DA E SXT € KF CN

LAB ! S S R 1 S R S S {
LAB 4 S R I I S R S S
TISTR 536 R R I S S R S S

LAB 1 = Lb. acidophilus, LAB 4 = P. acidilactici, TISTR 536 = P. pentosaceus TISTR 536
I = intermediate, R = resistant, S = sensitivity

P =Penicillin G, OX = Oxacillir, TE = Tetracycline, DA = Clindamycin, E = Erythromycin,
SXT = Sulphamethoxalzole, C = Chloramphenicol, KF = Cephalothin, CN = Gentamycin

wenuindeyadredusziiudse lomienindrsouunfiGuanantiuomseduTus luTeAnnus
o -« : 'z o A o o 4 - -
franduddideamnsadumsgniimadieyss TomflumsinmnauuasdasissuilonemsieSuTusiuTed
¢ . ¢ v ¥ o 1w Yy Y o Y 1Y oa a - P
netufitszlomiuds  doyadanandimnsalfifhideyamivayuldundniafiowssfandne e
Tsluledn nquisnarifissetiader TaenidludeyariumsvilunsdiinunSedainus lanemshls
] 4 1 4
tuleAndanaruaziims 1¥aslunguiimusaimode lils tuTeAnmariilunsinu s Wiimsuslan

. i 4 *
evnsniye 1s luTeAnmudn rimingalimsdiFuslunsinm

4.6 aplwanminanes
o & ' = o A - ay = v . s

vinnsdansnide lunduuuaiiFouandnficunsondauuames leduluemsmininslunguldnsen
denu 100 mowuf WouduwuafiGonandnTunquiindn pediocin PA-1 (Pediococcus pentosaceus TISTR 536
oz Wunguitnan nisin Z (Lactococcus lactis NA00 uag N190) fifiauonldninumuy wyihfiuuafiSsuandniios

a H { -~ o o : :
2 meviug (RS9 az Rs-54) fwnldnnldnsendmunfiuualfnlunsadauue- meslegumnduduiely
(-3 Py - - - - a :I’ : - ld' 1 N .

nqusuAinmei i1 lunsfinyiniswiauunmes Tedu Tavastityeviaaessnwiugiiunna1991n pediocin PA-1

.. a - - -~ a v
UAY nisin Z NIHTOA ‘l‘]ﬂ“uﬂﬂﬁullﬁﬂﬂnﬂllﬂﬂ.lﬂ VIAUVTUY
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domidounfiuunnimia 5 ﬁ1uﬁ'uq’iiuun'lv’{nnwSmﬁmmemmﬁnvfmﬁawm‘lvw nanfo P.
pentosaceus TISTR 536, Le. lactis N100 taz N19d fion 139 Inumus as RS-49 uax RS-54 fiuon1hinTinsen
amuum1mmnmu‘jramu'luwammnawmnwmﬂmwmmtﬂunm ﬂu.mzmmwuﬁwaqmnaumnmn
wul8lunseonzunsiridvoanpiung aflaoiaty maﬂmaenwmmﬂmsuunnanwuqmauuwmmamm
amos ledufimmsonuanmen q lunszmzuasd1d1AR suiinaseiiostonuihilyifvesnsiido
nquﬂqnm'z‘lﬂwnmﬂummmm'[ﬂs‘lu'[awn muunuwanqmmm"rsuunnnnnmm'lummsﬂmm1mnu
mansfninudsn wud e . pentosaceus TISTR 536 fiwdn pediocin PA-1 dedauonT@nnunihudefing
aoanmanuchinsaddun nafte mieseneylusasiies 2-3 nnuazieSylAlugfies 4-8 148 we
q M P. acidilactici (LAB4) #1&9nuiiin uanmnf‘f 1§aﬂ1uﬁuﬁﬁwﬁn pediocin PA-1 AINANIINNNTONUAD
m'mn’y’uﬁ'u'ueamf‘xmffﬁﬁm'lf’{ﬁm'nmﬂﬁﬁuuanﬁnmuﬁu'q'ﬁwﬁmmmma‘s"[a«'i‘«u‘?iuun"lﬁmnam1mﬁn'l‘nu
Eawumewuiau q fo Wesendrms msonuanududuvsundeinnszdunaididu 06 % fiuoy 8 18
UMD 18 'm'[m e q W P. acidilactici (LAB4) U Lactobacillus acidophilus (LAB1) un.,waﬂwwuqmnm'z
ﬁ mmmmmamsv’nmwaqmsﬂgmu 'lunqn penicillin, oxacillin, sulphamethoxalzole 113 gentamycin muu
P. pentosaceus TISTR 536 AiHAR pediocin PA-1 $awanonTdnnuna SadhudeuuafiGouandniifiuua Tl
msndasw i lunmsaunieemisdad '[ﬁuﬁ'anﬂszmﬁtﬁmﬂms{am?ulummﬁ';lﬁqmﬁuﬁlﬂums

Tuledninouina
4.7 19NT1301909

» v
2A6NT NUYYTITY. 2544 msfaidengduniditnumuiaihilys luTedntumsidosdetmnaim. Inn

Swufuniadia uninndunyasmaad

¢

a3 15 aiand g §amed suzdaRnisun. 2540, malfuandnueRauuafiFeiiulns lyTeAniterdy

213 1. PNITY. 6(6) - 10-13.

ORAT tf'"m'nmu 2541.4 SUUmb‘Uﬂ'liWiﬂ"ﬁ"Qﬂﬁ'lﬁfi]lmf‘“liUllﬂﬂﬁﬂﬂ"‘lﬂ'liﬁ“J‘Nﬂ'\'ﬂ'ﬁlw Iulﬁdiﬂ'ﬂ

MRS fiyluannussonaen 9. nsmsinuanseesnda. 16 (2) : 1522,

De Vuyst, L., and Vandamme, E. J. 1994. Bactericcins of Lactic Acid Bacteria, Microbiology, Genetics and

Applications. Blackie Academic and Professional Publishers, London.

Erkkils, S., and Petiiji, E. 2000. Screening of Commercial Meat Starter Cultures at Low pH and in the Presence of
Bile Salts for Potential Probiotic Use. Meat Science. 55 : 297 —300.

30



Fuller, R. 1989. Probiotics in Man and Animals. J. Appl. Bacteriol. 66 : 365 — 378.

Gilliland, S. E., and Speck, M. 1977. Deconjugation of Bile Acids by Intestinal Lactobacilli. App!. Environ.

Microbiol. 33 : 15-18.

Goldin, B., and Gorbach, S. 1992. Probiotics for Humans. In : R. Fuller, Probiotics — the scientific basis (pp. 335
—376). London : Chapman and Hall.

Hammes, W. P., and Knauf, H. J. 1994, Starters in the Processing of Meat Products. Meat Sci. 36 : 155 - 168.

Hammes, W. P., and Tichaczek, P. S. 1994, The Potential of Lactic Acid Bacteria for the Produgction of Safe and

Wholesome Food. Z. Lebensm. Unters. Forsch. 198 : 193 - 201.

Lilly,D.M., and Stillwell, R.H. 1965. Probiotic : Growth Promoting Factors Produced by Microorganisms.
Science. 147 : 747 - 748.

Lotong, N., Sunthornandh, P., Daengsubha, W., and Utarapichat, O. 1987. Microbial Quality and Safety of the
Traditional Fermented Pork : ii. Selection of ‘Salmonella-inhibiting Lactic Acid Bacteria for Nham

Fermentatici:. ASEAN-Thailand Food Technology Research and Development Project, Annual Repori.

Lotong, N., and Swetwiwathana, A. 1990. Microbial Quality and Safety of the Traditional'Fermented Pork II :
Production of Salmonella-free Nham using Starter Cultures. Report of ASEAN-Thailand Food

Technology Research and Development Project 1985-1990. p. 87 - 97.

Liicke, F. -K., and HecHelmann, H. 1987. Starter Cultures for Dry Sausage and Raw Ham. Fleischwirtschaft. 67 ;

307 -314.

NCCLS. 1999. Performance standards for antimicrobial disk and dilution susceptibility tests for bacteria isolated

from animals; approved standard. NCCLS document M31-A. NCCLS, Wayne, Pa.

Parker, R.B. 1974.Probiotic, the other half of the aniibiotics story . Amm.Nutr&Health. 29 : 4-8.

31



Swetwiwathana, A. 2005. Microbiological Quality Enhancement of Thai Fermented Meat Product (Nham) Using
Nham —associated Pediocin-producing Lactic Acid Bacteria (Pediococcus pestosaceus TISTR 536).
Ph.D. Thesis. Laboratory of Microbial Technology, Division of Microbial Science and Technology,

Department of Bioscience and Biotechnology, Kyushu Unéversity, Japan.

Swetwiwathana, A., Zendo, T., Lotcng, N., Nakayama, J., and Sonomoto, K. 2003. Screening of Bactericcin-
producing Bacteria Associated in Nham (Traditional Thai Fermented Meat). The 49" International
Congress of Meat Science and Technology ((ICoMST) Proceeding. P. 322 - 324. August 3] - September

5, 2003. Sao Paulo, Brazil.

Swetwiwathaqa, A., Zendo, T., Lotong, N., Nakayama, J., and Sonomoto, K. 2004. Idemtification of Pediocin PA-
1 Producing Pediococcus pentosaceus TISTR 536 Isolated from Nham (Thai Fermented Meat). The 50"
International Congress of Meat Science and Technology (ICOMST) Proceeding {in CD). August 8-13,
2004 Helsinki, Finland.

4

Tichaczek, P. S., Nissen-Meyer, J., Nes, I. F., Vogel,R.F., and Hammes., W. P. 1992. Characterization of the
Bacteriocins Curvacin A from Lactobacillus curvatus LTH 1174 and Sakacin P from L. sake LTH 673.

System. Appl. Microbiol. 15 : 460 - 468.

32



57 st international Congress
of Meat ‘Science and Technology

2005 @l

Baltimore, Maryland USA
August 7-12, 2005

o A i 5
Vi e ey ey f \/i SITaR]
Vot ARG Ou IVicat
St e e e e T S et ARSI
' . L e 1S N SR R
s




Table of Contents 5

Monday, August 8, 2005 L .
POSTER PRESENTATIONS
Animal Welfare and Environment ... e i
CONSUMET TOPICS. .eiieiieit it eereenea 4
Meat and Meat Product Quality Session | - Genetics. Feeding, Presrigor ..o 4
Production Systems and Meat Quality Sesston T ... 24
Production Systems and Meat Quality Session Il ......... ereeeantes sessieroniiee s st sesaees s aees 31
Tuesday, August $, 2005 ’ -
POSTER PRESENTATIONS
Meat Processing and Packaging Session Tl e 39
Meat Processing and Packaging Session ... e e 48
Meat Safety Sesion oo i i s+ e e e 6u
Mcat and Mecat Product Quiility Session I ~ Instrument Grading: ‘

Muscle Charactertzation, COMSUMCTN et —e e 70
Meat Salety Sesston o e b

e



RS

i C
s e\ B e
R e O B R L (s

J s T
N
T N I
5 ' e i ol f .
Thursday, Augusl 1, 2005
“"4 ’)J ‘ Vol ‘l‘ i [ Il: ) ¥ " Lk I » ¥ r L4 ¥ LR .-¢-—— —-,-
i . )

POSTER PRESENFATIONS I ‘ , C

Meat and Meat Product Quallly Session 111 - Flavor. tham.enunl _
Mlar()bmkmca] Qualm e [T e 93

Muse.le Biolo 2y nd Bm( hemistry Session. l ...................... e re e et il 109

it

Muscle Blplogy 4nd onchen’ustry Session I1.......... e enp s gensetnnna SO 117

L 0 S 1 H
RECIPROCATIGNSE%'ONS R "
Récri)rocauonl Sessron I- Allergen Control ........ R et e e 126

Rec1prpcat10,n Sessxon II- Best Practices for, SRM Removal e e Fa ez 1 26

¥ h!. [4E PRI N P

Rec1procat10n Session IV - Pork QUality .....c.c.eociiioeiiuieeeeteccee e 127

Reciprocation Session VI - Physiological Beef Maturity ...........ccccocoveueueeceieeeerennn, 127
PR O E L B | B YT S MO B A P (RS : . )

H s Wt 2 ’1,,4j’. st
Friday, August 12, 2005 R
POSTER PRESENTATIONS | C

R i B
Meat and Meat Prodpc[ Quahty Session IV — Oxidation and Stability repeseeeeneeeneeenrans . 128
e, Lo e
T o L 11 I ) ! !

. '
R S T2 S A BV IR LSNP O I

g .ot
Vs

Author Index vail ........................................................................... N 143

D44 IARIT)

SPQESOr INfOrMAtion. . ool e 4149

1

FoRg e



POSTER PRESENTATIONS

Animal Welfare and Environment
AL YE s e g ’
M1 Effect of chassis vibration during road transport on cattle # ciuce and meat quality. M. Honkavaara*', E.
b . . - . . . 2 -
Helvnranta®, J.P. Yiénen®, and T. Pudas®. 'Finnish Meat Research Institioe. Himeenlinna, Elnlaﬂd,_'Meul Processing
Company Atria Ov. Nurmo, Finland. Yuniversirv of Oulu. Owhe, Finland L W N A A NG Y

Eighteen transports of a total of 386 animals were caried out by come i vehicles, Journey time was from 0.3 to

av

13.2 hours. Chassis vibration was measured as vertical acceleration by - braion logger installed on:the frdime ofithd

vehicle. The heart rate of six ammals was monitored on each jourmey “.-stion and, heart rate data werg: slorgd every

minuie and combined Tor regression analy sis. Welfare was evaluated b i rate! blood serum creatine Kinase activity
(CK} before and after trunsperi. and oceurrence of carcass bruisings afi sehier. Meat quality was measured by post

mortem pH value and tendemess The meisuied accelerometer vilue,~ adigated road qifulity ifferences! between
pa 2 '

animal collection and transpon of the fully joaded vehicle 1o the abatic = Quring collection-related driving on small
roads vibration was higher than during driving the full loaded vehicle e nighways. Chassis, vibration was lower i

winter than in-summer, perhaps due to the snow-cover of the small o iesf the farmis It thost-tdse$ edssis '\/ilith’fit{)a
had no significant elfect on the hear rate of caule. Only 10 significan: co.relations between heart rate and vibration
were found in .lhe rccei\'eq data on 47 cattle. Nine correlations were posit-\ e ( = DQ'Z,-_O,?(?;, PKQ’D.S:-_‘0.00Q ).“,Bqt.,{he.rg;
was one negative correlation in une bull that developed DFD meat (r= & 37, P<0.001). Moreover, it had the highest
increase in CK activity from farm to unloading. and had stight bruising of the back. In this work, the occurrence of
carcasses without any damages was hjghest after long transparts,(8:;-14 Twoury); lower after;medium (31:.8 hoursy:and
lowest after short transports (0.3 - 3 hours). In this study. animals with 5 positive correlation between chassis vibration
and heart rate produced normal meat quality. Ultimate, pH value and tendernes of the M. longissimus dorsi varied from

5.56 10 5.66 and from 2.7 to 8.6 kg/cm®, respectively. Thié suggesté thav'f#irn e anindal welfared snd féat-gliatity'pdint

of view. external factors like animal handling at the farm. during Joading transpon. unloading and lairage are more
sngmﬁqmt than chassis vibration during transport. . ) Cooeonal 2 aniasnoeg

Key Words: Cattle transport. Vibration, Heant rate. Meat quality

. L . e . e .
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M2 Screening of bacteriocin-producing lactic acid bacteria isolated from Thai fermented min acidic broth
and the presence of bile salts for probiotic prospect. A. Swetwiwathana*', N. Srisuk®, L. Sangsuk3. N. Lotong’. J.
Nakavama®, and K. Sonomoto’, "King Mongkut's Instinue of Technwsiogy Ladkrabang, Ladkrabang, Bangkok,

Thailand. *Kasetsart Universitv. Bangkok. Thailand. *National Instinute of Healih, Non(l,z‘aburi, Thailand._ 4I(\‘us!hu o~

Universiry. Higashi-ku, Fukuoka. Japan. EE e Bt SO

A probiotic is a culture of living microorganisms mainly lactic acid bacteria (LAB) or bifidobacterium. The

colonisation of these strains in human and animals’ gut prevents the growth of -harfnful thacteria by’ compedtive 1

exclusion and by the production of organic acids and antimicrobial compounds such as bacteriocins. In order to act as a

probiotic. a strain must be able to survive the acidic conditions in the stomach.and resist the bile acids at ll}$ beginn'pg . r
le(i fo'’

of small intestine: Since there are many LAB strains. which iolated from thai fermenfted méat-Bolucts and rele

produce bacteriocin-like inhibitory substances (BLIS). Thus. the survival or tolerant in the low pH and the presence of
bile salts in MRS of three strains of BLIS-praducing L. AB isolated from thai fermented meat Nham designated as
Pediococeus pentosacens TISTR 536, Lactococcus lactis strain N100 and N190 was studied and compared to those of
two known non bacteriocin-producing LAB (Lacrobacillus acidaphilus and Pediococcus acidilactici) obtained from

S

kY

v
f

private "animal feed company. The results revealed that both strains of P. acidilactici. obtained fram’ animal fecd *

company and P. penrosacens TISTR 536 isolated from Nham could grow in MRS broth under pH 4 — 8 and survive in

MRS broth under pH 2 and 3 «t 30°C for 18 h. while the other strains showed no survival under pH 2 and 3 at the same

incuhited condition. Both of P. pentosacens TISTR 336 and P. acidilactici-could also wlerate to'the high concentration”
ot hile salt in MRS broth ¢pH 8.0) up 10 0.0 and 1.0 *v respectivels. These 2 strains implied the resistance to a wide

range of clinical imporant antibiotic such as Gentamicin. Penicillin G Sulphamethoxazole and Oxacillin. The natura

antibiatics resistance of these LAB. especially the bacteriocin-producing strain P. pentosacens TISTR 536, nay enable

thj development of antibiotic/probiotic combination therapies for such conditions as diarrhea and gastro-intestinal tract

nfection when using these strains ax probiotic products.

Key Words: Bacteriocin-producing actic acid bacteria. Probiotic. T fermented meat
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{SOLATED FROM THAI FERMENTED MEAT IN ACIDIC BROTH AND THE
PRESENCE OF BILE SALTS FOR PROBIOTIC PROSPECT
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Introduction

A probiotic is a culture of. living microorganisms mainly lactic acid bacteria
(LAB) or bifidobacterium. The colonisation of these strains in human and animals’ gut
prevents the growth of harmful bacteria by competitive exclusicn and by the production
of organic acids and antimicrobial compounds such as bacteriocins etc (Fuller, 1989).

The acid and bile tolerances are two fundamental progperties that indicate the
ability of a probiotic microorganism to survive the passage through ihe gastrointestinal
tract, resisting the acidic conditions in the stomach and the bile-acids at the beginning of
small intestine (Goldin and Gorbach, 1992; Holzapfel et al., 1998). The survival of
bacteria in gastric juice depends on their ability to tolerate low pH. The pH.of excreted
HCl in stomach is 0.9. However, the presence of food raises the‘pH valueto thesevel of
pH 3. After the ingestion of food, it takes 2-4 h for the stomach to empty (Erkkild and
Petijd, 2000). .

For those bacteria that survive the environmental conditions cf the siomach. the
further challenge is bile secretion and bile salts in duodenum. Bile salts ,. which agt us
detergent-like substance, are synthesized from cholesterol in the liver, stored in the gall
bladder, and rcieased into the small intestine after ingestion of a fatty mecal. Tlhis
detergent is critical 1o microorganisms since their cell membrancs are composed of dipids
and fatty acids. However, some micréorganisms are able to reduce this detergent effect
by their ability (o hydrolyse bile salts by bile salts hydrolase enzyme (BSII) and thus to
decreasc their solubility (Erkkild and Petdjd, 2000). BSH activity has been found in many
species including Lactobacillus (Gilliland and Speck. 1977). However. the resistance to
bile salts varics-a lot between the Lacrobacillus specics and cven between strains, and the
mechauism is still unknown (Erkkild and Petdjd. 2000). The mean of bjle salts as a
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cr'rt,ical.,,ch_');gc;;‘tfal-jpn for the screening of-a-resistant probiotic strain is considered to be
0.3 % wiv(Gililand, Stanley and Bush. 1984; Goldin and (Gorbaclr, 1992).,

@jectives

Since there are many LAB strains, which were isolated from thai fermented meat
products (Nham) and revealed to produce bacteriocif- fike’ mh;bllo‘ry substances (BLIS)
(Sweiwiwathana et al, 2003). Thus, the aim of this study was to select BLIS-producing
straiiis isoiated from thai fermented meat products which could survive or tolerate the
low pH aha the'presence of bile salts iff MRS broth for potentlal probiotics use in human
and ariimals. In addmon annblouc SllSCCpI]bl]f"’ test of all studied LAR was also
included in this 'sludy SRR ' R TR

UTEHRO I 4 B LSS N TR S [P O A vt . T
'
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. 3 strams pf BLI$ producmo LAB 1solated from Nham [”edzcbuccu)
pentosaceus '

' :* ' TIUTRW536 Lactocqccus lacrzs stram N]Of) and \1190] (Swetwiwathana et al
2003). "'
LRy LAB stramb uf Lactobacilivis’ audonhzlus (LAB 1) and Ped.ocomus

acidilactici
{LAB 4) obiained frqrp'Umi:on_C tap Co .d., Bangkok Thaiand.

Medium : MRS broth (Merck) was used for culturing of all LAB strains, MRS agar +

0.5 % CaClQj3 was used for LAB viable cells count and MRS dgar without C2CO; was

used for study on aniibiotic susceptibility for each studied LAB.

Effect of pH on the growth of LAB: A modlﬁed methed of Erkkild and Petd;a (2000)

was applied in this study. Approximately 10° cfu/ml aliquot of an overnight LAB

cultured’ was inoculited into an experimental series of 10 ml MRS broth with the:
following pH : pH to 2, 3, 4, 5, 6 and 8 {(adjusted using 8 M HCl and 5 N NaOH). The

tubes were incubated,at 30° C for-18 h. The viablc organisms in each pH broth were

counted after 18 h of incubation on MRS agar + 0.5 % CaCOs and incubated for 48 h at

30° C.

Effect of bile salts on the growth of LAB : A modificd method of Gilliland et al.
(1984) aid Erkkila and Petija (2000) was used in the study. Approximately 10° cfuw/ml
aliquot of an overnight LAB cultured was inoculated into an experimental serics of 10 ml
MRS broth (pH 8.0) with the concentration of 0, 0.3, Q.6 and 1.0 % bile salts. All tubes
were incubated at 30° C for 18 h. The viable organisms of each bile salts concentration in
MRS broth were counted after 18 h of incubation on MRS agar + 0.5 % CaCOQO; and

incubated for 48 h at 30° C.

Antibiotic susceptibility test.of LAB = Antmicrobiat susceptiBilily of all studiced
LAB was deterntined by the disk-diffusior method with 9 clinically important antibiotics
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from Oxoid (Gentamicin, Clindamycin, Cephalothizi, Tetracycline! Chioramphehictl,
Penicillin G, Sulphaméthbxalzole. ‘Oxacillin’ and' Erythromycin) in #ccordande with'the: -
standard of the NCCLS (NCCLS, 1999).

Results & Discussion
"‘l B I‘l\ ! bey h ..1.:;‘!2 ULt <
Effect pf pH on the grow(]z of ﬂ” studled LAB s T '.'(“_“ 5:, .
e - R
An mmdl luad of;lO(’ cfu/ml of;:c}clj slram from 3 1solated sudms of pqu:m BUS- .
produuno LAB from Nham [P penlosaceus IISTR 5'&6 Lea lactis strain. N100 and,,
N190] and 2 LAB strains ELP acidophilus and P. audllactzcz] ,obtpmed ﬂom ammdl fced
company were studied for ability to grow and tolerate acid in MRS broth under yarious ...
pH (2 - 8) for 18 h a1 30° C (Table ]). The results revealed that at pH 4 the number of
cell of both strains of Lc. lactis (N100 and N 190) still remained at inoculated level but
both strains could grow well in MRS broth under pH 5 - 8. Lb. ac1doph11us and) F
acidilactici (LAB 4) obtained from animal feed company, and 2. penlosaceus. TISTR 536 oy
isolated from Nham could grow.in MRS broth under pH 4 - 8. Both: stram S Df P
acidilactici (LAB 4) did P! pentosidéeus "TISTR’S36 could ‘tolerate to the broth’ undcr pH“ .
3 (a log cycle, reduction of c¢ll number) and pH 2 (cell number reduced \from 106 cfu/ml‘“ N
to 10% cfw/ml) for 18 h of incubatich 4t 4o C, While 3 strains of LE! aczdoph:lus (LAB1)..
and Lc. lactis (N 100 and N 190) showcd no growth under pH 2 and 3 at Iht; same
incubation period. _ e e

daa

lf

T AR DU S A PN I AT IRAT R
Table 1 : Number of lactic acid bacteria (initial load of 1 0° cfu/mil) after incubation %or

+ P : RS SPVRR Y, TL IR 1L 11 IR Ch2 R T [ VAL

.18 h al 30° Cin MRS brotlf at~various.pH ., . v, Vo e 7 G oo }' oA

Ces T PR RN TR L R T RER [V WY

Strain pH?2 pH 3 pH 4 pHS | pli6 | pHE8
. . i I R i) ;!u o, HC )i_g_lfj Mt
] N S0 g P TRt ST i s

LLAB 1 -0 0 ., LE3x100 .. =10%. . ?’.-1.'0:‘,- > IOJ it
< O Ao T T B T s il

N T .o R PN I sk

LAB 4 800 62x10° 7 > 1ot >10% 7T s o >’T08 E
- : ) I LT I AR L VAR NS/
T 5 -8 ? 8 TR C

TISTR 556 100 2.5x10 > 14 > 10 >10 >10

TR S 42 B Lt
N 100 0 .0 rox 10t 3108 0" >1_o "
N A PP ™ . \’ g s oot i
N 190 7‘02r. I O ; ., !_,._' x 10 , i'z.?:.'.l_O," . >1O oot Z‘»>I:IQ’.’“ R
R A [P IR

LAB 1 =Lh audop/n/m LAB 4 - P. acidilactici. TISTR 5.}'6'—“ P. pentasuceny , v gr e ’

N 100 and N 190 = L lacts

The results revealed -that the strains of £. audz!acuu (1.AB 4) and P. pentosuceus
TISTR 536 'plOV(,d {o be most acid tolerant. l mlc of-no eficct-was scch.m_pH vwxlh ‘both

s i ST T
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strains and the ceils still remained under pll 2 for 18 h.. {he results are.similar to those
obtained by Crkkilii and Petdja (2000) and Goldin ct al (1992). who regarded L. curvarus
(RM10), P. acidilactici (P2) and Lactobacillus GG as potentially probioiics. By this
regard. it is implied that these 2 strains can be acted as probiotics.

v
u

Effect of bile salts on the growth of LAB

Study on the effect of bilc salls on the growth of all studied LAB (Table 2)
revealed that all studied LAB strain could tolerate to 0.3 % of bile salts in MRS broth.
Pedincoccus acidilactici (LAB 4) exerted the most tolerant to the high concentration of
bile salts (1.0 %). No effect was seen in MRS broth with 0.3 % bilc s2lts after 18 h of
incubaiion ‘at 30( . while the cell number of other strains were reduced to 2-4 log cycle
in the” sarne bile salts cnnc"ntrat'on Laclobaczl!us acidophilus (LAB 1) and P.
pentosaceus TISTR 536 could tolerate % bile salts at the same incubation period,
but the strain exhibited a tower cell lumbe] when compared to the broth inoculated with
P pentosaceus TISTR 336. There was no growth showed in the series broth of 0.6 and
1.0 % bile salts concentration for both strains of Lc. lactis N160 and N190.

Regarded to the earlier report of Gilliland et al. (1984) who statied that 0.3 % bilc
salts was the critical concentration fer probiotics screening tolerant strains. Thus, all LAB
strains in this study implied to be probiotics. However. from the aforementioned results
of acid tolerant and high concentration of bile salts tolerant, both strains of Pediococcis
spp (LLAB 4 and TISTR 536) ténd to-be iiie best probiotics for human and animal when
compared to the other strains.

Table2 :.Number of lactic acid bacteria {initial load of 10° ctu/ml) after incubation for

18 h at 30" C in MRS broth with 0, 0.3, 0.6 and 1.0 % ofbile salts

Strain : ; bile salts concentration (%)

0 0.3 0.6 1.0
LAB | > 10% 25x10° 30 0
LAB 4 >102 6.0x10° 12x i¢! 140
TISTR 536 > 10° - 72x10° 170 0
N 100" > 10° S5x10° 0 0
N 190 > 108 2.4x 10° 0 0
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Antibiotic susceptibility test of LAB. » .

For -antibiotic susceptibility: test (Table 3). it was revealed that all studjed 1.AB
could resist to Suiphamethoxazole Pediococcus pentpsuceus TISTR::536 was thosmust .,
resisted to a panel of tested antibiotics. The strain resisted to Gentamicin. Peniciilin G.
Sulphamethoxalzole and Oxacillin. P. acidiiaciici (LAB 4) resisted to Gentamicin.
Oxacillin and Sulphamethoxalzole. Three strains of Lb. dcidophilus (1.AB 1)-ald Le."
lactis (N 100-and N 190) resisted only to Tetracycline and Sulphamethoxalzole.

Table 3 : Antimicrobial susceptibility of LAB

Strain antibiotic ,

P oX TE Da E SXT C- Kt CN .

LAB 1 S S R I S R S S i,
LAB 4 S R I I S R s s TR
TISTR 536 R R I S S R S s "R '
N 100 S S R S I R S S

N 190 S S R S S R S s T

| = intermediate, R = resistant, S = sensitivity o ’ ’: r

P =Penicillin G, OX = Oxacillin, TE = Tetracyclme DA - Clindamycin,'E =Erythromyein. AR -
SXT = Sulphamethoxalzele, C = Chloramphenicol, KF = Cenhalothin, CM. = Gentamycin L

With the results of the toleration to acid, high ¢onceniration of bile salts
and antimicrobial agenis of both strains of Pediococcus spp:, we are confident to infqrm ¢,
thai both of these strains can be used as probiotics for humans and #nimals. Morcover, P.
pentosaceus TISTR 536, which recently reported to produce pediocin PA-1
(Swetwiwathana et al, 2004) and resisted 1o wide range of clinical]ly ‘umportant _
antibiotics, may effective the development of antibiotic/probiotic combination therapies
for such conditions as diarrhea and gastro-intestinal tract infection of various food-borne
pathogens. These 2 strains have been taken into account in our further studies.

Conclusions

P

From this study, it is implied that two strains of P. acidilactici (1.AB 4)obtained, ;
from animal feed company and bacteriocin-producing P. penrosaceus TISTR 536 isolaied
from Nham can be used for humans and animals as. prebiotic traits, due to the sur ival of
both strains in the acidic conditions as presence in the stomach and resist the bile salts as
presence at the beginning of small intestine. The natural resistance of these LAB to a

“wide range of clinically imporiant aniibiotics may enable -the developmeht of
antibiotic/probiotic combination therapies for such conditions as diarrhca and gastro-
intestinal tract infection, when using thesc strains as probiotic products.
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