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Abstract

The aim of this study was to evaluate an activity of yogurt fermented with probiotic lactic acid
bacteria isolated from fermented dairy milks as starter culture on protection and/or biotherapy of colon
cancer. A total of 284 isolates of Gram-positive rod or cocci bacteria were collected from naturally
fermented dairy milks of 31 samples. Of only 8 isolates had bacterial probiotic criteria including activity
against 8 foodborne pathogens, tolerances in the human gastrointestinal tract such as pH 2.5 and 0.3% bile
salt, high activity to adhere to intestinal epithelial cells and no blood hemolysis. There are only 4 isolates
from these probiotic bacteria that had an antiproliferation of colon cancer cells by using MTT assay as the
rates of 11 — 25%. Comparison of 16S rRNA sequences of these 4 bacterial probiotic isolates showed that
they are genera of Enterococcus faecium FM20, Lactobacillus plantarum PMI1-23, Lactobacillus
plantarum PM2-13 and Lactobacillus zeae PM11-5. Production of probiotic yogurt using L. plantarum
PM2-13 or L. zeae PM11-5 as starter culture showed that the survival rates of both probiotics are higher
than 10° CFU/ml in the stored process of 28 d. Properties and qualities of the probiotic yogurt including
pH, total lactic acid, protein, total solid, ash and fat are not significant different which compared to the
control group. As well as, the sensory scores of probiotic yogurt are also did not differ to that of control
group. Potential of both probiotic yogurts inducing antiproliferation of colon cancer cells as higher than
that of control group.

This study suggested that these probiotic yogurts could be applied for prophylactic and/or
biotherapy of colon cancer.

Key words : Lactic acid bacteria, Protection and biotherapy, Probiotic, Colon cancer, Y ogurt
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Coller 1oz Duke’s classification

1M1 : Medina et al., 2008.

uunneisTulefin (Probiotic bacteria)

o4 o

o = i adaa 3 o 9 ) Vv

wuniseTdsluledn  wusRwuanGeRdindauazdosulsenian Tl lusemesuaiaz

1 (] - = d'.:l vv L) o o A
wgl¥iamodus Tnaliquawiid (Salminen er o, 1998) usnINidawumslszyna lduuniise

= oo - A ar 0 o o a df 4: ] o

Tds luTednftumadenuitaiunsdesdu waztiniasnruinsdadsvoudons lsalussuumadu

¥
9IM15 (Millette e al., 2008; Spinler ef al., 2008) TavUnauaumaveuunfiSolys luleaniiuesd
v ¥
doudiguazduduiuisemaihlilszgnalddiuediann  Waililesninuusiise s TuTedn
1 ¥ ¢='l [~ a o a: 1 [ 1 a'a ¥ o
uaazuvasunzigudnyuzmmziuanatedusen g Taavin Tludmniduuuniise
TsTuTednimi hihlszgndlumstlestuaztiniaau Isaluszuumadusnsiy - dauinguds
szdunuanSeTs Ty lsanfinunaiue w3pRauemnInnuaRGomwizaulussuumaay
o

DIHITYDINYYNTUDI (Millette ef al., 2008;  Pridmore ef al., 2008; Verdenelli ef al., 2009; Gaudana
[] o =71 o1 - [ a Aaw Y o rd

et al, 2010) atalsnawniiuuniGeTls luTedmnadu wsuaniaRfa@any 1 IANAR NN

c; o 7]
ﬂ‘lﬁﬁﬂﬂu‘lﬂmﬂ‘sﬂﬂitWH (Fayol-Messaoudi et al., 2007; Chiu et al., 2008; Yuksekdag and Aslim,
» ¥ i 1
2010) auilmoiwmuafiGeTds lulsdaniaaden Idundans ora sy lundaf uano1ms Tnei

@ o o 0w w a & oo >
Jagilszaanlumsileaduuazniotiniainyilin lAmududanianilsaay



1 oy 1 o o g o 1 .
nquusanuaize Tz TuTednfilinisdszyna Iiluswaumnmiv ARengues Lactobacillus
»

=)

spp. Wag Bifidobacterium spp. wonntudsiiuuanisolls luTeanlungudu @iu Enterococcus spp.,
Streptococcus spp. {la% Bacillus spp. Li‘luﬁ'u (Sorokulova et al., 2008; Wescombe et al., 2009) i]i]qﬁ'u
o a - o o ad 1 =
slnvesmsdszgadlduueiGelds luTeAnmiulinawidwn Asdidvegiluulumsmson
= = LY o o = o :;
wuaGeTus TuTednldmmngausumstilihlszgnald o gluuuundga wuvae wuni wie
A o v 3 o o
i lue IS qUATH (functional foods) 19U TuuuiFuuasue luiisa Hludu
sy o = 9/ a u‘:u:‘d 1 =i or )
aumniavowuaiiSe T luTeAnvzdoslinuamnian@nautlsems 1wy mslaadnyas 1

3 ¥ ¥
WhudeneTin fanuaunsolumsiufimsnsayveusenalsn fanwaunsanudeaniizuiaden

o o A4

lussnums@uemisveanyudisld  wazlinowawnselumstmnmzfumadiieyrsvesd 1 1A
. i a o i we o 3 o
(Fuller, 1989; Salminen ez al., 1998) taziio lanuaiseTisluTeAnnaninaeauiianig luuds fes
ey & o [ ary o 9 =
nageumsnaauifinwmeiudy  wu  asauidlumsdwlsauzde  dudu mnhuueiide
a dada Y | @ 1 ::’ Q P F} <y o e 4 Yl 3 d" 1
ldsluTeAnnandumsdadondsnantiuimsnaansomsulundasuaiuundn  Nailmsizh
< a o o Y g o = =y P = :
mnnanluglvesndadusiuuniniussazainiumailiuilan  wdaldie  siagn Bnvisus
at [ Yy ad g o a W oo @ = at ar
wiln Tzt vmie TuAsatiu Adlundnduaindszanauin lfioufulssmudwdiy
‘[J ol A yaw LY} = W o P 9 ot ' .: ’d] A
1291 SN AN INHART AUt ANGAAJeNI U IUMIAINA 1T ssilunuaantisiunts

o o g o 5 o o o
h lddssynatdimemistlossunaznietdnindnu Tsauzsei1d
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1. Yaguazginsas

L1 f0 1B NuNAY

: = I’ Qs [] o { [ 1 1 @
111 1UuAY $1u7u 31 d29613 vinvhisu Tauudiinraanuusna1enu

¢ w d d a 9 24
L2, AW HVDIUNDAUSLIND 'ﬂ.ff

1.2.1. 1¥A@ Caco-2 (ATCC, USA)

1.3. suaitiFurelsafinihayenagey
1.3.1. Salmonella Typhimurium TISTR 292
1.3.2. Staphylococcus aureus TISTR 118
1.3.3. Salmonella Enteritidis DMST 15676
1.3.4. Escherichia cofi TISTR 780
1.3.5. Bacillus cereus TISTR 121
1.3.6. Listeria monocytogenes DMST 1783
1.3.7. Vibrio cholera DMST 2873
1.3.8. Helicobacter pyroli DMST 20165

14, mmma:mam‘%ﬂugmmwni'ﬁ%’ﬁm%‘ummémwaﬁ
1.4.1. Dulbecco’s modified Eagle’s minimal essential medium (DMEM; GibcoTM, USA)
1.4.2. Fetal calf serum {Hyclone, USA)
1.4.3. Non-essential amino acid (Hyclone, USA)

1.4.4. Penicillin-streptomycin {10,000 IU/ml and 10,000 pg/ml) (Hyclone, USA)

1.5. emnslYamTum sz amanide
1.5.1. 81M15493gA5 De Man, Rogaso and Sharpe (MRS)  (Criterion, USA)
1.5.2. 91M151Ha3g# 3 De Man, Rogaso and Sharpe (Criterion, USA)
1.5.3. Bﬁrﬂ'ilk?lﬂtlﬂ'i Brain heart infusion (BHI) {Scharlau, Spain)

£
1.5.4. 9MHITNUNDIYAT Brain heart infusion {Scharlau, Spain)

10



1.5.5. 8111312 IY4A7T Brain heart infusion

1.5.6. 91115139835 Blood agar
1.5.7 915Ul 3gAT LP-MRS agar

1.5.8 ﬂ‘lﬁ‘liﬂ'ﬂﬁg’ﬂi ST agar

=t 4 o =
L.6. munad Twsiwes e lxminazyael e

1.6.1. Glycerot

1.6.2. Hydrochloric acid

1.6.3. Hydrogen peroxide (H,0,)
1.6.4. Sodium hydroxide

1.6.5. Sodium chloride (NaCl)

1.6.6. Sodium bicarbonate (NaH,CO,)

1.6.7. Ethylene Diamine Tetra Acetic acid (EDTA)

1.6.8. Emulsion oil
1.6.9. Bile salt

1.6.10. Trypan blue
1.6.11. Trysin EDTA
1.6.12. Absolute ethanol
1.6.13. Triton-X 100
1.6.14. Barium chloride

1.6.15. Sulfuric acid

11

{Scharlau, Spain)

(Sigma, Germany)

(Merk, Germany)

(Merk, Germany)

(Merk, Gertnany)

(Merk, Germany)

{Merk, Germany)

(Merk, Germany})

(Ajax Finechem, Austraria)
(Merk, Germany)

(Sigma, USA)
(Sigma-Aldrich, USA)
(Hyclone, USA)

{(Merk, Germany)

(Merk, Germany)

(Ajax Finechem, Austraria)

(Ajax Finechem, Austraria)

1.6.16. MTT (3-(4,5-dimethyl-2-thiazoly)-2,5-diphenyl-2 tetrazoliumbromide (Sigma, USA)

1.6.17. DMSO

1.6.18. Diethyl cther

1.6.19. Dichloromethane

1.6.20. Acetic acid

1.6.21. Butyric acid

1.6.22, Propionic acid

1.6.23. YAUDNLATY (Gram’s strain set)

1.6.24. yadfia DNA duvzal

(Sigma, USA)

(Merk, Germany)

(Merk, Germany)

{(Merk, Germany)

(Merk, Germany)

(Merk, Germany)

(Bio-Medical Laboratory, Thailand)
(Mobio DNA cxtraction kit)

{(Genomic DNA minikit blood/cell)
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1.6.25. Master mix (Fermentas, USA)
1.6.26. Primer (Operon, Germany)
- 27F (forward primer) 5'-AGAGTTTGATCMTGGCTCAG-3'
- 520R (reverse primer) 5'-ACCGCGGCKGCTGGC-3'
- 1522R (reverse primer) 5'-AAGGAGGTGATCCRCCGCA-3'
1.6.27. %A% PCR product Wu?qn%‘( (TaKaRa SUPRECT™-PCR, Japan)

(RBC Bioscience, Taiwan)

1.6.28. Loading dye (Fermentas LIFE SCIENCES, USA)
1.6.29. O’ GeneRuler™ 100 bp DNA Ladder (Fermentas LIFE SCIENCES, USA)
1.6.30. 1o tan] RNase {(Nippon Gene, Japan)

1.6.31. wajuezmlsa

1.6.32. gaenl §Fue (riunilfyaue) (Oxoid, England)

1.7. n3esiiouazgunal

L4

1.7.1. quu (Oven,?lﬁ'a Menmert, Germany)

&5

1.7.2. 1U (Standard Lab Oven, ?Jﬁﬂ, Binder GMBH iu ED240(E2), USA)

1.7.3. guumiueulasenled (CO, Incubator, 0 Forma Scientific, 3u 3111, USA)

1.7.4. 30110583107 (Standard Lab Oven, 8% Binder GMBH U ED115 (E2), USA)

1.7.5. §01n 5997 (High Performance Lab Oven, U¥® Binder GMBH U ED240 (E2), USA)

¥

u¥® (Horizontal type larminar flow, U¥® Triwork 2000 iu CLEAN H2-3)

=h.

1.7.6. %It

Sy e8¢ 2%e 2Be &Sl

1.7.7. Auauda -80 DAR AT (Chest-type Ult Freezer, e Sanyo i:u MDF-592, Japan)

eSe

1.7.8. é‘lhlé’ﬂﬂ’nuﬁu 1o {Autoclave, ﬁﬁﬂ Hirayama ';'u HVE-50, Japan)

1.7.9. anlnTas 1 a3 ﬁma%’ ( ?'lﬁ'f) Thermo Sciencetronic ‘;': U Genesys5, USA)

1.7.2. m‘s"mi"]um'%uq (Centrifugation, Hettich, ‘;'u 320R, Germany)

1.7.3. 13031461 (Shaker)

1.7.4. 193047%015 (PCR Sprint Thermal Cycler, §#6 Thermal hybrid ju Sprint)

1.7.5. in30ata IMPh 2 dwmis (Digital Balance, W OHAUS)

1.7.14. ndeaganssmilaudszaou (Compound Microscope, 99 Olympus U UM 500
1.7.15. ﬂﬁ't‘)dija'ﬂii AlriaInNgL (Inverted Microscope, Olympus, ULWCD 0.30)
1.7.16. Mio¥iine3 (pH/lon/Conductivity, %8 WTW §u PPS0)

1.7.17. E)'Nt{mmf]i.lqmﬁgﬁ (Water bath, 8© Julaho Labortechink GMBH {1 TW12)

1.7.18. 64 luTnsi0umad (TAYLOR-WHARTON, XT-20, USA)
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1.7.19. luInstaa dSuiSuas Tdauuna 0-20, 20-200 wag 100-1,000 indans
1.7.20. Nylon syringe filter YU 0.22 Tulaswas (Sartorius, Germany)
1721 Wssoide (1oop)
1.7.22. aufvauoanogoa
1.7.23. Cork borer 3 IAGUAUFUINATS 0.6 1HUAIAT
1.7.24. F 1yl Tasiimos (Haemocytometer)
1.7.25. Gas chromatography Mass chromatography (GC, Agilent, 5:11 6890) (MS, Agilent, 3U 5973)
1.7.26. 420 5151 115AuA 63T Kjeldahl
- 11394608 (block digestor) (Buchi, §u CH9230, Switzerland)
- ‘l;ﬂﬁﬁl’ﬂvlaﬂﬁ A (scrubber) (Buchi, :i'u B414, Switzerland)
- AN 3BINAY (distilling unit) (Foss, $U Kjeltee 2200, Denmark)

1.7.27. i un w1 (Muffle furnace) (Carbolite, 3u CFW, 1200, UK)

1.8. MFUZIMIZAauwan
¢ o ¢ VR
1.8.1. 15 ndauaan yuIa 50 Haanns
1.8.2. DIANQN 24 QU

1.8.3. 01ANQU 96 MGy

1.9. i3 Az iz nsinTadin
1.9.1. UMz Eo e (petri dish)
1.9.2. NABANARDI YUA 16 x 150 Uadans
1.9.3. vn3Uyuy vuin 125 dnddas
1.9.4. Tnnasuuna 50, 100, 500 uaz 1,000 aaans
1.9.5. thilawuia 1, 5 uag 10 addas

a ea ar ar -
1.9.6. drewanaannnehdadinsunin lunsa
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My o=t
2. 16M718Y

2.1. pisa@ennuatiGeldslulenn
2.1.1. miaugntasiuunuATIRanIakanfRnv M HELHITD

dmsiugogad s Tne v Ty Taol@sus st uiuud oy 31 §1861 91
Wity Imadilaomfiuaneiaiu Tﬂunmﬁmi"mu‘luﬂwuxﬁﬂaaﬂﬁ;a sintuinhusninan
: X ’ .
sisurd Tuduufigangi 37 samuaradon @y 48 ¥alua luannzliema nhuimm
inMUBIINAR NN 1 Tadans uﬁ’aﬁ'lnmﬁamﬂm{unﬁa (NaCl) 0.85 1lo31dua iudéy
iy (serial dilution) 132111 100 ‘I Tasdns WundY (spread) UUOIN1T1U MRS agar /1 48 F2Tua 7 37
BRI -'n1m'l"'ui)zv‘hmﬂﬁ‘anq'mmé'numﬂﬂTaﬁﬁuﬂﬂ@haﬁuﬁnni)1um1:¢'§ﬂaa§aiﬂuﬁ'mﬁ'ﬂn
#aotaz 5-10 Ialadl mmﬁﬂﬁu?qwﬁﬂums% (streak) YUDIMISUYI MRS agar 14 1aTadl
Aefusana nmiutinsfeudveaunidedawiinsdeuunsuazAnnidndesganssmi e
AadeneuRWIzUARGsuATHUIN T3 1MuuYiBYHToLLUNaY anmsfausnide luduneui
annsadausnuuaRideldiama 284 Tolwian wazhimsiusnywunAGeiuon 18y

1 14
natesen 40 nlofidud vh lliduiigangi -s0 ssrradua sundtezihlinaaeuiuae

21.2. msamnanaunselumsiiuiaiensln

TasmshuuniiGers 284 ToTwian ﬁﬁ'ﬂuun‘lﬁmﬁnmqmﬂuﬁﬁmﬁﬁugaﬁ;ariaTsﬂ 8 ¥R
ﬁ'ﬂff Helicobacter pylori DMST 20165, Escherichia coli TISTR 780, Salmonella Enteritidis DMST
15676, Salmonella Typhimurium TISTR 292, Staphylococcus aureus TISTR 118, Bacillus cereus TISTR
121, Listeria monocytogenes DMST 1783 W% Vibrio cholera DMST 5655 lapl93inmsnadouns
fudadene Ty spot on lawn msLmzn?;mn?faﬁaimﬂzmmﬁyua"lumm'smmqm BHI i
qumgll 37 esruwaidua (Hhunan 18 42 1ue Tuaanziifiewms vafu B pylori DMST 20165 g
V. cholera DMST 5655 MntsnzidssluannziBonn  TussziuuaiGomaaevasims
nw1m§ua1ua1msmmqas MRS 151103 § fiaddas Russqlunasavuia 16 x 150 addas il
figaungdl 37 ssmiwaidea Wunm 18 42 Tue Tuaniz o

ﬂfuﬂau‘lummﬂaaufuzL?ﬂMﬂm?uummm%aqm MRS Tuntumizdes mmfuﬂxﬁmﬁ@ﬂ
wwuafiGenaaeuiias 3 ulasdas vimeavuemsudadnirhihivgangi 37 swrmuwadva
dunm 18 $alue lwaneiBenn meldiuaiGueiydulaTafitun vimfuihmmde

. aA A o ' fd o 4 o & fd o
folsai lnauwana lsaludnsiaiu 0.05 wofidud vuemishwdeafaral BHI (0.75 wlofidua

¥ d W@ g o = - a o °
agar) ‘36114m‘milL‘Nua’mammum‘lzmmTﬂuanmﬁgu 37 93RS l‘ﬂunﬁ] 18 ﬂf']TlN m
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o R A a J o n’: ; 1 é ar n‘: d{ t T wed
ﬂ'lﬂJ'u’ﬂﬂ'NGlﬁ (clear zone) ﬂlﬂﬂ‘ﬂuﬂ'lﬂﬂ'liﬂ‘ljﬂdl‘]fﬂﬂﬂiiﬂ FINTTNATIUMTUVYUTIND 1TAITN

¥ ¥
ATNAADUNINUA 3 9

2.1.3. ApMIMINUABNIANATINADMA
» ¥ f
AISNATBUNISNUABNTALAZINADIIANY Hunsnaaeuanuaisaluniiogisauss
Py} ;; [ =\ ] = -~ Ill té Gl o
nuafiseinaasuezinuauinsalumsegsenlussuunaiduemisnieli  iesnnluszuy
’~ & a5 - a Ja & o o A a
maausmstuinaazndunsauazindorng  demwisavi lduuafiSelussuumadiuems
v 2
muadld Tasnsnagoumsnuasniai laaaniladnInIsnsves Pennacchia ef af. (2004) lawidys
3 r- | nll : o
wunfideiideaniinaaeulueis MRS broth gaungl 37 esruaaue 18 Halua Ml 1
a oa o T A 1 (o = | 9 =
fadans wmuaslumsazaedeaatidides AlAey 2.5 MlFumiiterae HCl 5 N YSums 9
o ey e a 1 :: - n': o o o s ﬂ;
iladidas dhhhivit guugll 37 ssmeadiva Whinat o uaz 3 ¥2Tua udmdwauuuanSensen
an e o'/ o o ] i
$3nl 0 ne 3 ¥2Tue Taodtindy (spread) YU MITUTY MRS agar msAnuIATNUABAn ATy
» »
ATAITVMINTTNAABINIHUA 3 91
» ¥
HSMsuMInageuMsNUABanzIsandathaty  sgiinsnane lasdamlaismIves
» ]
Gilliland et al. (1984) 4ng Pennacchia et al. (2004) M aasauanGenaoInisnacautuemis MRS
1 » ld =
broth BMHAN 37 Bar@Fea 18 %2 T vinluth 1 JaddnT Auluemis MRS broth AlinIsAN
2 :d o 2 o =, - oo qya a PR | PRV | @
Nav1A 0.3 nlesiyua Usnas 9 Jadaas MntumsIuUAfSsNToATIAN 0 waz 24 ¥alus
- - o ' - d a i
100381080 (spread) UUBIMITUYY MRS agar PISANMINITNUADANIZNINABIAIZHIN1INAADA

& 1
NIMUA 3 9

2.1.4. AnyiRens suM stesamEninfsnua
) a A = o o
TasmsthwuaiGeuen ldumarsuanudluiy  msfnunmsaaaiia@denuasssyinms
nagaulasmsiwnfiSunagoun1inaiuueImis  Columbia blood agar (Sigma) AfinsAx
- o o o e o ] Wl - & as =
Boauywd 5 nleddud v lduyin 37 ssmuwadoa una 48 F1lus Funamafaalasenq
T =] ar a1 =
5OUliA HaNTUoNARINAIARALAIILINAWANYAY PINWU HUY B- hemolysis (HuVSHmlasou
=i <2 = = =y (=Y o
Talall MuAa o - hemolysis HuUSHAFAYs0u TATal N15LAA ¥ - hemolysis TRauTnalaseu

-l - 1y [ ~1 1 o o
Talall Ao luiimsdesamudiadoauns  AMsNATEUNISTBLAMIVYDALAGROALAIILTIINIINABDA

& 5
NIHUA 2 )

= (7 4 Y o -
2.1.5. msAnIANMa s eluMsEAIN: AuradiioyAvesd11d Tae3t hydrophobicity
I ﬁ o e = @ ll o & ﬂ
avfnuIANUA@INsavesuuanGunaaoulumstaimezauas lalasmidvou  dutlunis

fnsanitanisiuwaddeyiivesd1d Tasiimsfnumi hydrophobicity 9zdmmlasnisns
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i H L3 dr ]

493 Savage (1992) lasnmis@ouiuaiiGondssminaaeulusmis MRS broth Uuh guwgil 37
3 AR T 3 “ -

asruradon dhunar 18 $Tue ndsmmhuhldilumlssinnuiGisey 4,500 g figungii 4
- a o d’ n’qy = ¥ - o 4 (37 o |

ssrrnaaidoe fhuna 5 i hemsdsaeadichivie mwzuuahidshegAunaea msms

v » 1
nuaRisedls PBS $1uu 2 afe mimiudimsfensuanGedis pBS Tasminillfasianuenn

-~

i v ] 1 A - 4 A
aauf 600 wiluwas 1K 1dmegszndng 0.800 A - 1.00 A drunTesanlnlasinlaliwes WeRein
guansuaiausoudeonds sxinwafisedinan llldlunasanaae 3 adans nintiusziinaay
« [ = as = \1 I o oAan
msazaw lalaTmisusuuaazyila laowsnvasaesnnnmulullSuasvasaay 60 lulasiiadans
1 v 1 4 1
TavlaTlasmiveunldlunminaaeinsaii lun Xylene, Toluene (182 Hexadecane 91ANURIANTHEAY
Y ¥ o 3 q’: n’ i = W a ar 1 - = a’: q’ .a' T a o a8 [
T fuudadeia 1y 30 il udnhliliadganduuednaisnanuenadumingy Mmsdunnm

»
AANAULAY MIAIUIWAT hydrophobicity 1xHIAITAIUIN AIWFATA

Hydrophobicity (%) = [{Agpsn ~ Bopsoo! Aopse X 100]

3 1 = o
WU IMA A fie Aganfuuasnou@uas lelasnsueu

- 1 & @r o
B fia mganduuamduaudis lalasnisueu
- (7] :J & o
2.2. maAnudsz@namveuuaiiZsluslulefndemstiudainmsnSave avaduziadr 1

2.2.1. mawz@susaduziiadrld
o ; o A
MMINIZBOUTAR Caco-2 1HBIH 17q#A3 Dulbecco’s modified Eagle’s minimal essential
medium (DMEM) N1 fetal calf serum 10 lﬂﬂfl‘%‘uﬁf Tas¥i1n17 inactivated M 56°C WU 30 WA Tﬂﬂﬂl‘ff

== s o - . A ) . sd ¢
tl”l"].l{]‘]f'm;‘: 1 nlodirua {penicillin - streptomycin) 1182 non-essential amino acid (Hyclone) 1 nlosiua

o q’, < o FR) < o e =) <3 =S e 1
TﬂU'ﬂ'Iﬂ'liI‘H'I::LﬂUQL‘Hﬂﬂﬂ:‘JﬁﬂN@UHﬂTSUSN1ﬂ€lﬂﬂ1°‘b’ﬂ NUYUHAY 37 DIFNFDEOY LUDSUTATIU

a o

g 1 b sd # e & s A 1 - 4 o
voamiveu lavan lea 5 nlesirun mwmua‘auﬂ'jzmwaamnmumua:agﬁluﬂm?zmuTmmm
& . 3 I Ao g 3 L4 L ' o9 ¥ & o e 3 =
NMiuiIMidoumaanIu TN isou el oypsin-EDTA touaa v lamadiaon 9 imadva

&, 3 t
Tumanquania 96 vau INehnsnadeuduasudelal

2.2.2. mamisumsmnve lanonuuans elilslulsan

]
=

mamzduuaiiGeidesnnareuluemiamalgas Mrs i lhisfigungii 37 sam

o o s . o . o o o
@alFoe [Hunm 18 92 Tue nmiuiinsusnewuaisreennntiidsusad Taeiinisiieiams
d‘d =3 :;. = ] y H o d' =y
nivunfiGeneigeginilumissdienusaseu 4,500 g iguvgil 4 ssruvadod dhunar s uid

A . Ao d - o ot - v oo
wausmena Iy lanimsamivelan (supematant) voauuniiFusenin whamlanldlinsesdaedn
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¥ »
= d‘ 9 1 -] e =
n5aariin’luaou (nylon syringe filter) AillvuAgNIOAlszIN 0.2 TulAswas i lanieriides

=5

wuaidelifuluvasrifuve 1.5 Taddns gl 20 owwusadoa Weoth lihmsmaae

¥
ludunsuasll

ar (Y] ::v a 3 ]
2.2.3. pInageUdAsINEHUHIM NI e usaduzis i ld
Y o : = o 4 o ¥ o a -:iy n’l
nmsanydsyAnnwmsiudimsnigaauzs i ldvewuafissndssnsnaaeuluads
1 4 ]
flozfnyA203E MTT assay Iaoiin1smaaosn1u3iues Thirabunyanon ef al. (2009) lavisuduvIn
= o a VA aa o [
msta3ouaadnnielasnsdonagadisuduifla 1 x 10° (radaofiaddes gawaduvauassldly
- o - a ° v W o o a
oadearad 96 nau USinanguaz 100 lulnsdas thhhisvludiumsvenlasen lenntigungl
= L4 J S d o a S - oo
37 osrwadun msveulasentyd 5 wlesidud Wuna 24 $1Tue smiuidy cM veawaiisy
[] »
naaoyuiimsou ldnindredu adluomdoaaad 96 wqu USwasnquaz 100 lulasdas laungu
¥ =4 A o.; o 4 d '
aauezldemis@sanuniiiy MRS NH 14553 filter membrane 137 9INTUT uwAdNISS 11hiy
1 4 o A a ¢ 4 ¢d o
Tuduumisvenlaoenlvaniliguugli 37  ownwaiea  msveulaeenlan 5 wlediua
Wuan 24 $1Tus
@ ar ar o‘: = o 2 o ) 5 a EY
msiadasimsiudimsesguessaqueGaid1dlavldit MTT assay latiSuennisdng
J - i 1 r a o : n‘: =
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Ha dy

»
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] 1 ¥ 1
naaeulueIMIs MRS broth 1iufl guugll 37 ssmmadoa dunat 18 $2Tue vimfuimsindem

$ d o o Y 4
FoNADIMINATOUBILUNIMIT MRS agar U1 antibiotic dish MU IMIs NN uleineans
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' ¥ b d
tetramycin (30 pg) (a2 kanamyein (30 pg) s (3197 4) Taodminaaonyianua 3 51

ar o = a O 1 =
2.4. m3vadumnuuafiizellslvlefnTlasi Emsmavimavesaidue lua Yo 38U 165 rRNA
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L] =y -1 = - [ or 1 C: ]
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2 =

| 4 » "
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U
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maufimalud ey 165 rRNA eiidalszneuda MasterMix 25 Tulnsdns Tns
wed 27F anududu 10 Alnlums 4 lulasBas Tuswes 1522R anudiudu 10 Alnluans 4
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wlunsuaslulnsdas) Mimsmaudnysznouas q idiiu st TRy Snadu 168
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i § wiR awdae 35 soUree 94 eermradsa (Mua1 1 WiR 55 sarusaded Wunar 1 wnf
waz72 earusaidoa a1 uii qavhe 72 ssmiaai@ue dunat 5 w1 ¥imsiy PCR product
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ma"l1J?faaﬂ_unuﬁtgumﬁ;ﬁﬂ%uﬁw UV illumination 9103u¥imsi DNA 1Rusqns lauldyn
RBC Real Genomics'W DNA/RNA Purification Mnisuidainuauestuludau 165 rRNA Tasu3yn
First Base Laboratories Company Uszimsuuaidy Tasmsthawuwad 18 ldeufugdeyaly
GenBank 1a1411/51ns1 BLAST 404 The National Center for Biotechnology Information; NCBI)

(http://www.ncbi.nlm.nih.gov/)

=5 Y LY :I
2.5. mIanynNuannsevewwaniseiyshlsanlumswdansa lviiuaedu
= o« |a = ar le
mMiuaseHlSinamsnaansa lvdueodu (Short chain fatty acid, SCFA) YBILATISE

Ty TuTedn mshnney Taosmsdaulaanndsn1suee Hussain ef al. (2009) laeoi3EmsTunnms
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nsuanludfaeiuTilsluTeantunfsioznanlaons iiadolunda 2 wiln o
Streptococcus thermophillus TISTR 458 wag Lactobacillus delbrueckii subsp. bulgaricus TISTR 895 (L.
bulgaricus) TuvmzfuuaiiGelilsluleAnfidenl¥lunmanesnisil & 2 ¥iia Ao Lactobacillus
plantarum PM2-13 42 Lactobacillus zeae PM11-5 TavdadonnenasfuuniideTilslulefn

W 2 sladlgaauin lunsdudimaeiydu Taveuwaduzi i 14143
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21

2.7. puautiavesludimaduldstuledin
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). YsmnauaiGonamuans 117UAW01115 MRS agar
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sunsells luTeanneSuluTuAiadue1m1s LP-MRS agar (Vinderola and Reinheimer, 2000)

: o 1 oo : ¥ = 1:1 = ¥ =
nminhauuanseiavsaauaouuaiienesayluemts LP-MRS  agar  92ld)Fwnasaniz
»

L. bulgaricus TISTR 895 m1iy

(3). S8t S. thermophillus TISTR 458 1AV IMIATINIIRNE S. thermophillus TISTR 458
1uem1s ST-MRS agar {Dave and Shah, 1997)

»
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v »
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2.7.2. manwiluniaas (pH)

ar  t 1 o e o = o ar 4 '
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i A oy ng ] = 9 e
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- ) a A v W ¢ d o
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17 leTman Hawansanuegldluiuuiasslunszimizes 188 nanfdelinnuannsalums
1 e ey 3 a’ 1 5 o4 & o J [ a4 e
nurensafitey 2.5 18a el laswuuuafGovare'le Tmanmuisamiuinaumnaduannouinm

o o ﬁ o 4 1 q’, 9

Msnaaeuiuntey 2.5 thunal 3 $11us FeleTaammaniildun FMi6, PM1-6, PMi-15, PM2-9,

PM2-13 (taz PM6-10 Taoii laTwian PM2-13 fisasinissendiauinfiqe Ao 107.7 alesidua 1aed
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mnen 1 szdninmvesuniitoiuon ldnnuumiindenisdusanneTaves

oo l3n 8 MWUT (Mean + SD, n = 3)

- o 3 - =
UVFLIUOUES (UAAUAT)

uunizuniauandn Helicobacter  Escherichia Salmonella Salmonella

pylori coli Typhimurium Enteritidis
FM16 19+1 12+2 171 I1+1
FM18 19+1 13+1 12£0 13£1
FM20 19+2 131 12x1 13x1
FM21 19+2 11x1 21 %2 15+2
PM1-6 212 14+1 23+2 15+2
PM1-11 23+1 15+1 13+4 11+2
PM1-15 20+3 14+ 0 16+3 18+2
PM1-23 21+1 l6+£2 15+3 162
PM2-1 311 15+2 16+4 15+4
PM2-9 25+3 18+1 14+1 l6+1
PM2-10 18+£2 173 19+3 18+5
© PM2-13 2142 1321 1543 1143
PM2-14 23 %1 21+2 9+3 13£2
PMS5 2013 14+1 18+0 15+1
PMé6-10 211 12+£2 18+0 14+1
PMI11-5 17+2 13+3 16+ 1 16+2
PM15-6 21+1 15+1 161 13+1
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aninnaayn i Angduily

L] ¥ »
M3 1 szAninmvesuuniiBeiun ldninumindemsiudiniseioyves

} 4
i¥onslsn 8 e1uWU] (Mean + SD, n = 3) (#0)

¥
USHUEVTY (Wadias)

wunAfiGunsANAAAD Staphylococcus Bacillus Listeria Vibrio
aureus cereus monocytogenes cholerae

FM16 19+1 9+1 13+1 11+1
FM18 19+1 14+ 0 12+0 151
FM20 16 +1 11+1 12+ 0 13+2
FM21 17+5 11+2 I1+1 11+1
PMI1-6 18+ 1 151 19+1 20+2
PMI-11 I1£3 18+1 16+3 13+2
PM1-15 19+ 1 15+£2 16 +2 17£2
PM1-23 156 12+2 163 21+3
PM2-1 185 15+1 14 +1 15+3
PM2-9 14+1 12+1 14+2 18+2
PM2-10 20+ 1 171 14+0 16+2
PM2-13 19+1 171 155 171
PM2-14 14+1 141 132 14+2
PMS5 17+1 13+£1 151 15+£2
PM6-10 21+2 13+1 14+0 15+2
PM11-5 22+4 11 +1 12+1 11+1

PM15-6 212 12+2 13+1 11£1
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o q’ .3' T i a ¥ S oAaa 4; J S
SnwmsidufiniusinAeunaasui 7.11 (og) InTatidedadans wutuily 7.65 (log) TnTaiide
a_ aa ' o o o a 4 a 1 el da A
fiaddes anvannsonuegldluwuusaesivsnadlfian Aevageudemsnuluaniizfiliinge
o’ = o o o AW ¥ I oA : ] - : =Y (=
118 0.3 Wesigud wafldninmsiuuadiidens 17 Tolwas vinagsumImuasnasii|g wunu
a v X daw 44 4 LG a 2 4 2w
vdleTwan PMI1-5 mmiunioasnsseaninIunnnNNouNsnaTey  ABKLIUIAGTNAY

o r - o=y q‘ J = 1 = _ e -y o
6.65 (log) Inlaiinediaddas muduilu 698 (log) lnlaiinediaaans nielidnnseadiaiiu 105

v
- =

P s o 3 [ T ar ar -
wosigus  luvazilelwandus  Hdanmrasaudndsuiiamsuiunsutasndimadsuinnie
y A PR a H a Yo 9
e waz Tavsmuniiuuaisonsauanans o 11 e laas Anuluannznieridlaa

i 4
TasuuafiGunsauasdnma 11 Tolwaa dano121édun Telsan FM16, FM18, FM20, FM21, PMI1-6,

PMI1-11, PMI1-15, PM1-23, PM2-9, PM2-13 (o PM11-5

1.4. anulufivvsauanGansawanfindamsdosaaianianeauna
o ] =y i L] o

minaasuaNubusuasvveuuaisonsauanannuonld  Taonaasunisdesanivim
- o P - ey a R d a sl 1
[@oALAVBY T Famntuuaiisonsauanan le Tsaalandesaaiodafoauns ldnueanei

a A n’;’ [ [ o 3 Y o A 5

wuafiSole lwaatuaunsaudunswaeremoueanyuain’ld  wavinminihuusfisons 11
Tolmanfifigaauiansnussanneluszuumadueis ldaumaasu wuhuuafiSunsauanan
¥
N4 11 1olwian fin'lelaan FM16, FMI18, EM20, FM21, PM1-6, PMI-11, PMI1-15, PM1-23, PM2-9,
PM2-13 ay PM11-5 Idwanaaeuuuuunyan ( - hemolysis) fin lufauTnalasoulaTatinieolud

1 ad A 4 v o e a’: =1 o 1 ¥ a
MIYBUTAUIHALGDALIAL ‘NLlﬂﬂd'l'lll“l_lﬂ‘Yll'iﬂ'ﬂﬂ'ﬁﬂﬂﬂﬂ']’lﬂﬂﬁﬂﬂﬂﬂﬂﬂlﬂﬂiIﬂﬂ

=l = = s as d d' = o v Sl .
1.5. mIgemzusuans ansauanAniuvaaieyrvesdr 1 1au3s hydrophobicity
UssfinmmusuunfiSunsanandndemstamzwaditeyfvesd 1d o3t
b o & 9 o o =
hydrophobicity ¥ msnageufuais lalasnisusy 3 ¥iin An Hexadecane, Toluene LA Xylene HA
- o v P : - = 8
nlawudninuuaiiSeinaaey 11 Telaaatiu HifsaunfiFodwou 8 Tolsaa Ae FM20, PMI-6,
PMI-11, PMI-15, PM1-23, PM2-9, PM2-13 wuaz PMI1-5 Mililszaniana hydrophobic fiu
ll o q’; a 4 A % 1 ar |q’: dy a A A
glasmsueuna 3 wiln Fa9zdinn hydrophobic uanaefueen 'l udviativeilifios 3 lelman fio

[] 1 4
PMI-15, PM1-23 uag PMI1-5 NINA1 hydrophobicity nulalasmsusunia 3 wila wnah 45

¢ d o i
Wesiua (M13190 2)

a0 ooy o =l = 1 at u'; = '] g o b
1.6. UszanEamvesuniiiansavanfndemsduiimani gueagaduziiad 1d
AnuausevemuniiGonsatanans iy 8 lelaaa 1dunleTaaa FM20, PM1-6, PMI-
1 4
11, PMI1-15, PM1-23, PM2-9, PM2-13 uag PMI1-5 aemsdudamsinavearaduziad 14 aams

d. L] = L] z Adtd
nanoan ldwuidliios 4 lolmanminiu fio'lolman FM20, PM1-23, PM2-13 uag PM11-5 N3
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as e’.: = a ] ¢ o o =1
anumnsafudanisniyvesraduzsd idunni 10 alesidus Tavlolman PM2-13 &

1
=

- a o - o sd o 4
Uszansamlunsiufimsnigvearadudei1d1dqeiqa Ao 25 wlefigua Tuvasilelman
) o : = o d o [T [
FM20, PM1-23  uaz PMILS  amlszAniamlumsiudimsedyvearaduzsedridegluie

11-13 alosFud (<5199 3)

aaaf 2 UszAnnimeoaunnniGonsauananAonisia hydrophobicity AUA1S

1a1lasA1s U (Mean+SD, n=3)

Hydrophobicity (%)
uunRiFensaanfn Hexadecane Toluene Xylene
FM20 44+12 28403 2.4£0.5
PM1-6 21.3+0.3 24.1+ 1.4 20.9+2.3
PM1-11 69+1.0 34+34 5.0+2.4
PM1-15 57.4+04 46.6 2.1 49.4£5.7
PM1-23 61.6+3.0 65.5+3.8 53.5+4.9
PM2-9 46.7+2.8 429+2.6 35.6+2.4
PM2-13 33375 22925 13.8+2.7
PM11-5 454+12 64.8 5.8 56.1+6.6

1 = o= a a - = ' o
ﬂ]i]ﬂ'ﬁ 3 ll'izfﬁ'lﬁﬂ']Wﬂ!ﬂqll‘ljﬂﬁl?ﬂﬂ'iﬂ“ﬂﬂﬂﬂﬂﬂﬂ'l'iUUUQﬂ]‘iW?fﬂ'ﬂﬂﬂ‘h’ﬂﬁN%ﬁq

ald (Mean = SD, n=3)

uuafilsensatanan Antiproliferation (%)
FM20 112
PM1-23 13+1
PM2-13 25+ 4

PM11-5 11 £4
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1.7. 1'5:d‘nﬁﬂ'I‘Wﬂ"l‘iﬂTHTI"I‘HﬂBEI1‘ll.ﬂﬂ?“zﬂaﬁllﬂﬂﬂlﬁﬂﬂ‘iﬂimﬂﬂﬂ

¥
msnageunts@muenl§iueg 12 viia vowwniiSuns 4 lelsian Aelelxian FM20,
PM1-23, PM2-13 uag PM11-5 wamsnaaoui ldnuimnle Tmeamunsodumudeonl e
»
(resistant) ¥1@ Kanamyecin, Nalidixic aeid, Penicillin I@¥ Streptomycin uanmnuuuawmmn'la‘lmaﬁ
o ' e .. ' ; o @ o o P
falaeofFuz (sensitive) @081 Chloramphenicol  IuvasiuuaNGens 4 lolwandanariil

anuansalunrsdumunielinnulidounlfFugeila  Ampicillin, Bacitracin, Cephalothin,

Erythromycin, Gentamycin, Penicillin, Tetracycline 418% Vancomycin uana1Auoen T GYb 199 4)

ﬂ' ¥ t oy o o =
AMINAN 4 msmumuﬂﬂmﬂg‘muxﬂmqunﬂmsuniﬂuaﬂﬂn

AN loTxan
yiiaveandfduy  udu
FM20 PM1-23 PM2-13 PM11-5
(g
Broad spectrum
Chloramphenicol 30 S S S
Tetracycline 30 S R S S
Gram-positive spectrum
Bacitracin 10 R S S S
Erythromycin 15 MS
Vancomycin 30 S R R R
Gram-negative spectrum
Nalidixie acid 30 R R R R
Aminoglycoside
Gentamycin 10 S S
Kanamycin 30 R R R
Streptomycin 10 R
f—Lactams
Ampicillin 10 R S
Cephalothin 30 S
Penicillin 10 R

winomg : R @unmonl§ig), s hdeenfFaug) uay Ms (lhdesml§uzihunaig
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18, mitasuunmuaigelsiulednlaemanfioudeuddumavesfBweludnvestu 165
rRNA
navinmsaadenuunitoTuslulednld 4 lelwan fo'lelxan FM20, PM1-23, PM2-13
uaz PMil1-5 c‘éaﬁﬁgmﬂnﬁﬁ"luﬂmﬂmmﬂﬁﬁaiﬂs'lu‘[aﬁnﬁmmmﬁugamim?ﬂymmwaﬁu:;%‘q
512188 sohaihuuafiSemmiuiuunsialasminoudfousduavesddueludiuves

tu 16S rRNA fiugudoyalu GenBank

o o - = e 1 = ¥ =Y = o o
Hﬁﬂ'lii]ﬂi]‘II,L‘uﬂ‘lf'uﬂ‘lI?NI,L"lJﬂVILSUWIJ’J"I'lﬂI‘Hmﬂ FM20 UaNUANUANAULILANTYMONUT

q

Enterococcus faecium 100 eofigud (accession no : HQ293030.1) lolwan PM1-23 finumdionda
ﬁ'mmﬂﬁfﬁ‘umuﬁ'uﬁ Lactobacillus plantarum 99.9 nlesdud {accession no : GU372710.1) lolaian
PM2-13 flﬂ'ﬂllﬂ51Uﬂﬁdf‘i’mmﬂﬁﬁﬂﬁwﬁ’uﬁ: Lactobacillus plantarum 100 nﬂaﬁ%uﬁ (accession no :
IN573606.1) uazlelatan PM11-5 NawadiwadsfununfiBoaoWug Laciobacillus zeae 99.6

o o «
RIGHE AT {accession no: AB362765.1)

»
= o &

o A - [ a o = L d - o o d'l (Y
midasunFolnvesuaiGoniaswunyiald  Iaelinsdasunyelmisedl  loTwan
FM20 fimsdnisondelnaiin Enerococcus faecium FM20 'lalmaa PM1-23 iinisdasunyelvin
Lactobacillus plantarum PM1-23 lolaian PM2-13 dnisvasundenii1 Lacrobacillus plantarum

PM2-13 uaz 1o Tawan PM11-5 in159aisun¥alnsan Lactobacillus zeae PM11-5

1.9. uuafialdsluledndmiumnitldlsegnalilundadanilaiia
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wulavesadusiiid tdluniedl duueiGolislulednniinumniang 4 stia Ao £ faecium
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FM20, L. plantarum PM1-23, L. plantarum PM2-13 U L. zeae PM11-5 930N ﬁwwuumtmﬂﬁﬁu
»
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Tiluledndies 2 wia TlAmmarsmlinnSonineSulundasua lofiaminiy Tnonusditoes
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Aaenlagdosaein 2 lsfuasil Ao dnsinsdudaimsnigyvessaanziii 1duazyiaves

nuafise Tusluleanitoumsinlulufsa
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HaninmInosaawilesednan ausgaveswaduladencuniide Tuslulednwia
1oy o o u’: = o d g 1
L. plantarum PM2-13  dwemgniidaninsdudimsnigueasaduzsidilduiniga fe 25
ﬂ o o o - 9 e 3 £ =i o d' 9 Y
Wediwud uaz¥ila L. zeae PMil-5 Arumgwan1nmsiims IsuuaiiGoyiainiimninuay
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1.10. armannsoveuaiidelslulednlumsudansalusiuasdu (Short chain fatty acid)
nswannsa v eduveumafizeTystuTedn 2 muug Ae L. planarum PM2-13 uoz
L. zeae PM11-5 wuiumafide 15 TuTednwa 2 soiug Smsudansalusiumudana 3 viia s
acetic, propionic 1Az butyric 1A0R L. plantarum PM2-13 naansaluiumonugeglugas 1.5 - 23
ppm luvaisdl L. zeae PM11-5 feasmsHannsa lwiumediiosnd L plantarum PM2-13 [@ntioy

Taunanaduga9 1.3-1.9 ppm (915199 5)

v »
@131am 5 dszAntnmnmseannsa luiumoduveauaiise 11 luToan (Mean £ SD, n=3)

Short chain fatty acids (ppm)

uuadtoTs luledn
Acetic acid Propionic acid Butyric acid
Lactobacillus plantarum PM2-13 26+0.1 2.8+0.2 1.5+ 0.1
Lactobacillus zeae PM11-5 1.9+04 1.9+0.6 1.3+£03

a a ¢ o o <4 a a ad
2. mswaanandamifiaeSuaidellsiuledn  wazmsfnunlszaniamvealufsalums
o O a 4 a4 o v
fufiansioIgvearadugiiai 1§
0 o o’ 2w o o d 9 o
mahwuafiGellsTuTeanunlseyna lusdaduai Tudda TasmslduuanidsTds lulednn
ar - o = = a4 q': o - ey = oo ad
winnseminesulumsedalufia  samivdinsfinngunwnienaauiaveswuanifelunia
A ¥ e @ Y a ql: Y A a o ad ¢
molilinamminzaudmivguiinn - luduseugaielimsfnunlszinimuwves lofianams
o q’: = I's d o [ = a A ar o 9 o1 =
futimswigvousaduzsidld  FwavesmsmianSemandnadudrouuaniGeTis lulednlu

= £y w o ad oA w 1 a’
MsHAAHAANMN lothTaliasno 13l

2.1, szsznanlumsminedadusiiafdanminnieninaiudeuaiidelsluledn
wavnmniunaniGe s luTedn 2 wiia Ais L. plantarum PM2-13 a2 L. zeae PM11-5 11%1
manfiniominasulunszuumsedalofda  seshimsaSoudouiundunavguiivinsmwin
S adeniinm iy Ao usewsingiia S thermophillus TISTR 458 (az L. bulgaricus TISTR 895
5zuznmﬁﬁ1mswﬂm§a‘luntjumuquuazntjuiﬂfluiaﬁmfu Fm lumsmsin liuanarefiu Ao ld
nanlumsniin 8 $2Tue az 40 iR Tavfi pH veeTeiRinnoes anawuszozia#1Fluamin

2 4 o
WUYH (A15149 6)
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4 o T = ad Aaa as 2
ﬂﬁNﬁ 6 i:ﬂtna11uﬂ15ﬂﬂﬂllﬂﬁﬂﬁﬁﬂﬁﬂ‘llﬂﬂﬂ'l pH 11-1ﬂ55‘11'Juﬂﬁﬂﬁﬂiﬂ!ﬂiﬂﬂuﬂ'liﬂHﬂ‘}ﬁ'ﬂ

wiiniasudsuanSo s luToAn

szuzm lumsmiin pH
(‘f;"ﬂuq : W) Control L. plantarum PM2-13 L. zeae PM11-5
0 6.50 6.50 6.50
2 6.34 6.42 6.34
4 6.04 6.11 5.98
6 5.45 5.47 5.35
8 4.81 4.75 4.62
8:40 4.60 4.56 4.53

2.2. IhinawesteniinuezmaiideTuuleanlundnsamilun faiminuieniineSuday
suaiGeldsiuledn

Pinuvesiadensinluffaludrnamsdvinnloffadunn 28 5u lunguaiugu
WU 51100989 S, thermophilus TISTR 458 fhlSinaanaslugndilanid 34 Aoisudud 6.93 x 10°
CFU/ml #taziis1uananaunie 6.08 x 10" uay 2.33 x 10' CFUMI ludlanifi 3 waz 4 awddy
Tuvasfinduitninneninaudrouafide1ysluleRn L. planiarum PM2-13 102 L. zeae PM11-5
Wi 1A S thermophilus TISTR 458 aaasdntioy 817 Guauf 6.62 x 10°uaz 6.10 x 10° CFU/ml
anasludilaniii 4 mAesiuau 233 x 10° uaz 138 x 10° CFU/mI veanguitminnevndiniaiudy
wunfie s tuTeRnwiia L. plantarum PM2-13 4oz L. zeae PM11-5 A& (A13791 7)

§1UIMV04 L. bulgaricus TISTR 895 ugnmmsiuinmnlodsasiuna 28 u wuint
funquauay aquiininnieninadudae L. plantarum PM2-13 1oz L. zeae PM11-5 ff5imnnves
L. bulgaricus TISTR 895 anaseut s Indiftssus g 2,3 uaz 4 Tagluddais 4 1
$1U L. bulgaricus TISTR 895 imfioegusuna 2.41 x 107, 5.55 x 10" uag 2.97 x 10’ CFU/mL Tungu
ARy nquininnSominaudionuafidolsuleansiln L. plantarum PM2-13 uae L. zeae

PM11-5 A1U&18U (A1519% 8)
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H - 1 a g o
M15190 7 UTIUVOI S, thermophilus TISTR 458 (CFU/mI) Tug19szoginan 28 Ju vaansinuiny)

a0 o o ad A ~ =
wannmua lodianauvgl 4 earaEud

S. thermophilus TISTR 458 (CFU/mi)

HaAn R LA e — — — — —
IUN 1 AUN 7 IUN 14 IUN 21 IUN 28
Control 6.93 x 10° 6.34 x 10° 123100  608x10"  233x10
L. plantarum PM2-13 6.62 x 10° 727x10°  650x10° 167x10° 233x10°
L. zege PM11-5 6.10 x 10° 880x10°  513x10° 222x10° 138x10°

M3aN 8 UYL, bulgaricus TISTR 895 (CFU/mI) lugaeszuziin 28 Ju YoM ahusn

- e o ad - e )
Hﬁﬂﬂﬂ\IMIUlﬂiWﬂQﬂlﬁfv}H 4 OF NG ALK UL

L. bulgaricus TISTR 895 (CFU/ml)
HARA loIR e

@

Juii 1 Jun 7 Jufi 14 Jun 21 Juh 28

Control 1.94x10°  4.04x10° 333% 107 1.19x10 241x10
L. plantarum PM2-13  471x 10 2.00x 10’ 2.30 x 10° 368 x10°  5.55% 10

L zeae PM11-5 173x10°  6.03 % 10° 2.50 x 10° 653x10°  297x 10

Hanfaa TuRiaTininnenTniaSuaay L plantarum PM2-13 WdWnmafiuinyisdnina
Tudsadanaruilunm 28 fu wannmisasnfuwuaicellsluledndendnlundaiusl lofsa
WIS L. plantarum PM2-13 SamaiimBodSinmsmnannaneasignisifuinm da3um
Snoudinariurududuiidivamedmimwaice s luTedn fiannsadszgndldlums
thiinsnuTsn1dd TaoUSuaues L. plantarum PM2-13 finamdelurdasaai Tofialudladi

3uag 4 ABYIUIU 5.35 x 10° 1AZ 4.06 x 10° CFU/ml #WR19U (1115139 9)
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1 a oo a H ™ ™ = o o = ™ o
nqundaiuat loRiafinlianSendinaSudae L zese PM11-5 uagimsinuiouwiadum

= ar . ar o = = = o o ad o 1 = |1a
TR Tasanarailuna 28 Su Taeswunmuaniso s TuTeanlunansus lunfasenaiilsualu
Sufi 1Sy 1.82 < 10° cru/ml luvasfidalavia 2-4 YSuinaveanuaiisulilsluTednanas

a9 & o e A A e d o o ' ﬂ ¥ ¥ 4a
@ntios  FulSmaswuimiesuunneasaoIgnsnINEIAINA TR UANTMYLRRIND

a o F) = n' 9 w o Va =

dmFvuvaiiFoilsluTednfasalszgndidlumsihdasnnlsnlda TaoilSuinves L. zeae
PMI11-5 finamfolundaiusilonsaludilaian 3 uaz 4 fAedwau 144 x 10° uae 1.54 x 10°

CFU/ml MUAA1 (A15199 9)

1 = o = [] ar o
ms1an 9 WsviaveswuafiSelusluTeAnniauandn (CFU/mI) lugaaszeziian 28 4 voam Ay

ar a  a o = d H -
S wdndus lounianguugil 4 ssraciod

wuanisalals luTedn (CFU/mI)

waafimal luifisa — — — — —
un 1 Fun 7 Tud 14 ui 21 Fudh 28
Control B 1 [ iy i
L. plantarum PM2-13  3.60x10°  9.42x10° 8.60 x 10" 535x10° 406 10°
L. zeae PM11-5 1.82x10°  4.10x10° 8.93 x 10° 144x10° 154 x 10"

2.3. manfasumlasa pH vealumianminnIeninaSudrouuanGsiuslulednlusznin
NIZUINNITNVTNEN
a o o ad oA ' oA a oA o a 9 aa a
wandmal lefsalunnngu Ae nquarugu nauiminnseminasuarouuaiielils luledn
u‘: 1 d | 4 £y t
W3 L. plantarum PM2-13 ua¥ L. zeae PM11-5 ananiimmsifasuuidasves pH tovun od lunqu
@ A o 1w A . d o o v d4 a d’I‘ d w =
auau Yud 1 azilan pH Wiy 4.25 sadisvinmmnuiauuiunat 28 Ju M pH Ainvwantesiing
Ay pH 4.4 (M13199 10)
1 d‘ ar = a = P =) = n’:
aquaniinuIeniinaiudrouuafiSelusloTednns L plantarum PM2-13 way L. zeae
dea v { a J 1 o o v v a i v
PM11-5 Afimimsafdewlas pH utiuanieusudeiiufunguasuay wu luduil 1 m pH
e a J o 1
WAy 4.41 oy 4.44 udunuiwaniomilu pi 4.47 uag 4.48 lungu L. plantarum PM2-13 Uae

L. zeae PM11-5 @891 (#13139 10)
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a n:i 4 - Y o o o ad Ao o =) as
A1319N 10 ﬂmﬂauuuﬂmm‘uaq pH 1uﬂ531_l']uﬂ'lilﬂ1_liﬂﬂ'lﬂﬂﬂﬂﬂ!°ﬂIUI.ﬂiﬁ‘I’lUﬂ'liHUﬂ‘rﬁEmUﬂ

wsuaronuaniseTlsluTedn

pH
= o " =
HARN U LoN3A
Jun 1 un 7 Jun 14 Jui 21 Jun 28
Control 425 4.26 432 4.46 4,40
L. plantarum PM2-13 4.41 42 431 4.38 447
L. zeae PM11-5 4.44 426 432 4,46 448

a d a <, o A o d t & A
24. ‘Iﬁ'u'lﬂlflﬁﬂ'ndﬂilﬂ (ulammﬂ) 'uaaﬂaﬁnmwﬁmmﬂ"lmxmnmzmunmnmn‘mms

o W
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