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Abstract 

Toppic 	Prebiotic properties from edible mushroom extraction 

Researcher Thornthan Sawangwan . 

Fiscal year 	2016 

This research aims to study the potential of prebiotic properties from 7 edible 

mushrooms (Auriculorio ouriculo Judoe. Lentinus edodoes, Pleurotus citnnopi(eotus, 

Pleurotus djornor, Pleurotus ostreotus, Pleurotus ostreatus (Jacq. Fr.) Kummer and Pleurotus 

pulmonorius) extraction by ethanol and distilled water in the ratio of 40:10 percent by 

volume at 80°C, 150 round per Minute (rpm). The determination of total sugar and total 

reducing sugar in mushroom extraction of all mushroom strains showed that at 3 hour of 

extraction presented high total sugar and total reducing sugar especially the extraction from 

Lentinus edodoes, Pteurotus ostreotus and Pleurotus pulmonorius. High performance liquid 

chromatography (HPLC) analysis for the determination of mushroom extraction component 

presented higher lactulose and maltotriose in Lentinus edodoes, Pleurotus cljomor, 

Auriculorio ounculo Judae and Pleurotus cittinopileotus than the others mushroom. 

All mushroom extraction were determined for the prebiotic properties by 

supplemented in the culture medium of 2 probiotic strains (Loctobacillus ocidophilus arid 

Lactobacillus p(antorum) at the concentration of 1% by volume in order to study a 

stimulation of probiotic compared with commercial prebiotic (FOS and inulin). The result 

showed that all mushroom extraction could stimulated L. plontorum, while only extraction 

from Auriculorio ouriculo Judoe. Lentinus edodoes, Pleurotus citrinopiieotus and Pleurotus 

djornor could stimulated 1. ocidophilus. When determination of gastrointestinal pathogenic 

inhibition with 4 strains (Bacillus cereus, Eschenchio coil, Salmonella porotyphi and 



Staphylococcus aureus), the result presented that extraction from Lent nus edodoes, 

Pleurotus citrinapileatus and Pleurotus ostreatus (Jacq. Fr.) Kummer in the culture of L. 

ocidophilus showed high capacity of S. porotyphi inhibition as displayed from wider 

inhibition zone of 0.8750, 0.7500 and 1.1500 centimeter, respectively. Whereas in the same 

strains of mushroom extraction when cultured with L. plantorum presented the ability of 

inhibition of all pathogenic strains. 

The study of tolerance ability in three different gastrointestinal conditions (alpha 

amylase, bile extract and HCO determined by the survival percentage of 2 probiotic strains 

when incubated with the culture medium that comprised with mushroom extraction at 0, 

0.5. 1, 2 and 3 incubation hours then determined the survival of probiotic strains. The result 

showed that the survival of both probiotic in all culture medium with mushroom extraction 

and commercial prebiotic exhibited the tolerance ability of all gastrointestinal conditions 

compared with a control condition (medium culture without mushroom extraction). At 3 

incubation hours in of HCt condition the culture which supplemented of Auriailorio auriculo 

Judoe and Pleurotus ostreatus (Jacq. Fr.) Kummer presented high survival of L. ocidophllus 

(7.06 and 3.65 % survival) whereas in the same gastrointestinal condition (HCO, the culture 

medium with Auricularia ouricuio Judoe and P(euratus ostreatus showed high survival of L. 

plantorum (5.59 and 10.45 % survival). 

From the potential of oligosaccharide from mushroom extraction which determined 

the prebiotic properties compared with commercial prebiotic as mention and the extraction 

method were practical and safety. Therefore, the extracted from edible mushroom have 

potential in prebiotic properties and may be applied and developed to become an efficient 

functional food in the coming future. 
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'Iricriln.744-11-115:it.InWin-milA 0, 0.5, 1, 2 la:), 3 ir')1.1.11 

nirwii n.1 nviii,fiyinia-narimpuPek" HPLC 	 66 



1. unii 

(INTRODUCTION) 

1.1 Ailaauanitazdnitativii (PROBLEM STATEMENT) 

LwttiiinniValueivin-cariviJuLw-runi.i immaiarraoiuth-tivrobiihriminu 

Vid1911i,i0 cit1111,111AM-11ftlihrtrInuCiluonwaViii vrialaininat16iltoin*minnivi5Y15::tinian um; 

fritili,Ltuoloavi 1,Vmtmr-i5tiThlviataiLL91L17129iinuil cNitY(un-iiInTiun 

i1Jmuitrw09-diann9iu 

''imntrounthtn-n 

ziamnFinwia-ntikijcaancongiciltitrataciol4hriniiiiu 	 TZ 1 Wasser (2010) ra -hen.-4 

aantlyr; ionwvnta-n4nmnialnvapni1591 (oligosaccharide) criliimiGioluerririctulan (prebiotic) 

mayntrii-mnurinninlm 66m-,incwiallawINStnir6li15lulan (probiotic) luvin11:911miw5 

(iAnTinfia- Siln6TA'llhtimzqiuniThlicnalNineiCinOict.J5luiantunn5oonco4giAni5iAigital 

nEinil5r191111 11111 .11171,1P in4i1,111-nvii.:1-166 eFrai n -n111 n antAnilibifiErtu Cia 

antnwNktAolAulthrinann'ilultra'FA,}tw-guywiCh s4J(Livoitv'itctlaftliaranyin Liat6)(olano 

EualAliiiutl-m16'Ioulthir7An'ftvirMniwirioLvAalitirlAa'n161nLvofiRilwitv7liithantimin 

fin Lor,o1),mil ymiintivaauzuNniwiltverralllulaFinvala-rit@Anawilwiilo6iiiiii4oCtietnn 

1,,c74191uvinUi71-3111cw-an"riam- m 
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1- igucAllimhzi,o1FILit\laiinctliaat0.9a15 .- irmiointL€6fiFntwiwinoloct7ITAII-wiVi 

lone vat nm~ Tot;ThrinTaii4-mwiyiu@a ILaniilcueinin91-on TniiilnwovouawNni5vtlulinu 

ineinTala'nlainuenpwibk;leitiolkinnima-)Eniv%diviill 

1.2 ivicrilltal4 (OBJECTIVE) 

1.2.1 LvlaPinwon-rn-,171Lvain.I:eiLlumnarivla-nlaOintvommn15kiniciA4tiln@ilii 

12.2 Litlali,fryiLivernialnwemnihViiiioriolil'anniVio 

1.2.3 olaiinignow5inn5ditiviiitianTalevraiSInumwwilqintiatio`Uinviiio lo0H-15anain 

Pliw-iarntchArmn524fmniAirp@llknIVinvicLI51:utaFin m-rawinmatuni5t.icutiVoria 

66ataima-mmilunisAiuvriun.miinity4ttuvrilaivaivi5 

tin 

1.3 4HULT91f115E1 (SCOPE OF RESEARCH) 

1.3.1 viignwirinyoricalUiluitnrItif ii-)uLanuna 

1.3.2 liimAR5inbi51ainLoonaitinarYQ11,;Tinoim 9iiEfibviltp52nion5AI 

1.3.2 liinTign14nalitiFini€JAtrolIwiarrual?mcilariolkinvh 	TopiriaiwAnwinni5n5t9)"unTJ 

6ai6u°anl'Ouit6nq;uithicui-an 	 66atrrmailmtiluni5 

Pitninuniwiaultdani-JrAii161..2ivm iiuticuNSui6nOlthlui@Fin 

1.4 iitralgivgiymig,' (DEFINITION) 

1.4.1 a-nlaintiqpiqni,”°1- (oligosaccharicle) vanCell milutoolwiithtnacultiPilivithutralildiu 

(monosaccharide) 41166ci 2 - 101aioLaqa itLcioliviafictAwWL54%;lnaipAtik 

(glycosidic bond) 1.16F1bWELIffillellfJEVDIEwimialemi@61nLvdpmtwimin:2a&RtilainBICI 

9-Hriu i'lLarjfiulaii.uus?iRanl-AiALtlyeAkLht 
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V,Lri voldimioci (cellob ose) tt-miivia (lactose) li@ohna (maltose) 40-iid (trehalose) 

ViliAtt 

1.4.2 ii-nuiaein (prebiotic) 	a75.111.1oani&liluvatan-riCranti.nr,uuynliciuzivn iiNan5t4(LA 

nm5itlruolN6Taineinvithlulaki 

jhodilyriltinFiniALOH clAk.,Aivii@.61;natqm-L (fructooligosaccharide) niu6a4vIlzinLvdefli 

(gabctooilgosaccharide) acoolvIlerifiLL66FiflibA (mattooligosaccharide)1,6iale6Inumn 

(xyloohgosaccharide) Llat;Itrigti (inuUn) L€thAu 

1.4.3 Ithlui0in (probiotic) 	n*rdaiktv17-Wn7iiiinq €1ildlovbatIncilictnnuillniEnal 

ur1", (51-5 

Lactobacillus LO Bifidobacterium 

6.11,A) 

1.5 tltilsirticinnivri-Ntilifiuvint-n510 

1.5 ryruami:AvnitoLitini5aiiqoi-AzinuommiLirirlatiolA"TinekcilulinHUI 

1.5.2 vi5ivolAthz-mEtnalaT5laiiin66smr-115AilaiThlk-indio 

1.5.3 vraluzimi6nnual,t161n6Hio-Aeuibivinvim'o 'ffinenamothithFaivi tounvi 

thtty-w°1411uni-A6cloicaqfoirdttiqvionvnia-rvilki€111 

3 



2. '351Wfl5IlifICALITIM 

(LITERATURE REVIEW) 

Lib (mushroom) tttn1.11/1) (fungi) i)cqituifu Basidomycetes 	 (hypha) 

-nuri\ACillundjuma worSruu-lolvinjannwoItUkauvrain 

ISMITiniaicHm@VaVAla (chlorophyl() ItInnTalwrn:cillital 

(Moore, 2005) 1,1UcrO'll'Xilbcliti214 1,01119-11.11919-1 (Vi;l 1) Tosiligw'i'n't6unn Lailvnu 4 

1) ditiviarmAo (cap vise pileus) 	 vanniSimilvaiFid LLotviaitituio4ILL9H 

VilnillSitOuitucDoilm4altuutnnt u-Ntilgi6rruturlinailiJ louAiingcut 

TalvarmviiiociumvimitAtliiluni-Jio4iwunvtioaui.Ivivinlfi 

2) *31).8--149J (giL) 	 viluj-nntifitudinA4,111 

	

ni-53uvivi 	 cmvantailcunnwiertJoi (spore) 

3) eintnutvim (ring) ilif-rt9;,411.11,deLrimillri 

tTribt-uvu.a\n1Luinualarrwcil-iltlinwur6nbcunEldulA 

4) ei'dtAlflti (stipe) 	 (davate) 'dall,HL (bulbous) 66otiPue-21] (tapered) 

AnOoviiud'rui64,:tun-red-milL&119tiejw-ini(11,1 	 a-amn'Ajuiiu6:111,cu

avti lea 

a 



VII 1 Liximfmardadriu?-2vitininlnk (http:// http://vvvwv.toxinology.comn 

6ii10 illawi-nals)IntLan-mrmarm (9-ma4 1 Koz.s 2) 11.1)(10'1121.1vluglasciAfranailna.tau 

ToKilditA15:},nwnwaiititotowl6u1Th 16. 311 66a .4:11.11o€11,Q9Altil5GlEtiliti9/14a6itt.d9-H-Iln2u VIIU 

(lysine) 	(teucine) stdoilicu (cysteine) 	 (phenylalanine) Laisivazi:M (methaionine) 

(tryptophan) 66at1u`6.1(yatine) vni.AL 

ow-Nil 1 IlianwaTJ. nava511Kiii9KualaaJ5tau (Manjunath, 2011) 

al,821415 (9€) 

naillarnow 58.05 ± 0.01 

25.00 ± 0.01 

6au1K 14.69 ± 0.01 

Ltici 5.14 ± 0.01 

infiL 1.54 ± 0.01 

MiTAU 12.51 ± 0.01 

vallau (iilo66Ka€9; Kcal) 338.00 
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2 Ifillla151C/01121-161,d,tinoatilitici4-lithaviaiitmetuolvt.nAn (Akinciahunsi 

Oyetayo, 2006) 

1. tliargus-19@wri5 (nutrients) 

Li,maiAuti (Ca) 	 20 mg/100 g 

(P) 	 760 mg/100 g 

1,111.maAmi (K) 	 3260 mg/100 g 

Liiih (Fe) 	 124 ppm 

6190611€111 (0d) 	 0.3 ppm 

(Zn) 	 12 ppm 

1/1E16601 (Cu) 	 12.2 ppm 

(Pb) 	 3.2 ppm 

2. ifianrunmaillu (amino acid) 

(Isoleucine) 	 78 mg/g 

(Leucine) 	 68.1 mg/g 

1,06h (Lysine) 	 73.5 mg/g 

antriniTiu (Methionine) 	 62.5 mg/g 

ili)a/aL'Olutd (Phenyialanine) 	 137.8 mg/g 

viciai"Au (Threonine) 	 88 mg/g 

ifiliivavitg (Tryptophan) 	 91 mg/g 

Tlati (Valine) 	 76.1 mg/g 

6 



-inm-niltLelonfilriakm@Tvrn Li.on-wF-nrn.  vit*A-111111--aiti,j1 

A2*)ulvigjaliantultfitoi) th-mcannflaazi6viac.-3@a 11519.11i66GIWILAUlq,1 

/hbooffraiviucuenwirtaigq11111dhusywratiTitnti4iviholailnnE 

a-nm),airii5vhInut@l5v,uudauoiwn LLontuuthtenr 

1A6Lri 	6Y719nmali 	 IS)iviLvzslfdqal LVoanacolu9iill 641fiu Liatdowivry vilithlyu 

Lih.Omioaat3:Auckurdiipnriu 

vrIolnuciai 61710M.1 61A01109,1111") 1,0L'obitiny1 Ccacidiu uarHinvcniiinnybditt 

6"IlininhilioulitfinneamLat9iiivituonnuMad (dietary supplement) aiwivirlzqiinniN 

(functional food) Y45@L6aTh5n;f10151.11L1RnafiLfati1651ut115"nw1lm 19itn3uncZoikuisaiciNk'anna-ri 

ation/ou-ovidosTililancrquitturri-i Alle(1111M61)016 (medicinal mushroom) 

1ou6ilun15Ya1o1gnai4 

vdu 1.1@,r)1/2 115F165ald IM1/9011i10 	 odi115fivriilkeh1 

10-20 kiltditian ilAram`kiri-ncinti-niroLwilculairttmnyi 

LLatTwl&illu 	 Ltatat'iniikiltafic'viaoncytia LLatilmsviquAuEnU 

nmil'Uts (Nuallaong, 2009)10E0h1V±It1Liininliafiovituuiliiuri Lihrwali 61h1v(6114a LVoiatrifou tAm 

uiyai aat vAotganoal 1,6,19%. (VI1Y11171 3) 
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wival 3 1,119nicTio1-m6) iiiiimiiicuttiusiiitrilibti (Hobbs, 1986) 

g71Wind 	 6111411.WAN 	 1011M17411N 

kntik;antiutu-jilViatrit/ 

565unm93nittilLtrain 	 Bo and Yunsun, 1980 

(Lentinula edodes) 
	

1,01 

GI El l'"111-d i'a/ttu4LIEl 

 

1,0;111 	 Ying et al., 1987 

5~5 inn 	Chang and But, 1986 

1,V.JP 	 Huidi and Zhiyuan, 1982 

(Gotioderma lucidum) 

a (91 -1111 11,11,a 601 

ooier n'ntliouva 

021 

it:tiurr1,t)3001L9Jnan 	 Yang and Jong, 1989 

Lk Nd 

(Pleurotus ostreotus) 	 Opletal, 1993 

Sn 

1,11i911A1/11@1 	 ijnw7i6kic)i)1 	 Ying et at, 1987 

(Flammulina velutipes) ijillintUJA1,1Mt VvN1 awth 	1,61X1 	 Yoshioka et al., 1973 
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, 	 9.,  

uonvma-nooncivib2,,nni,chltimmitudiueni'nbliwi 	 gli1;115E@ri 

crawiniAcntilawailmintian ?)4.11,cEuetiTtl.;:zanyia6InusdAFribg 

notrualliwiaeriugufi lonlinQI,Ha (glucose) nai,m4.00 (galactose) u,anA1-019v (fructose) LIOr, 

lAtlE1666fila£10,R,rlind (N-acetylglucosamine) lealEllitht:11€1J (Patel 	Goyal, 2011) 

(prebiofic) vtlua-nmielan:i-'6thumunnEiauluTriruyilvAunivii, (non-digesfible) 

ein5INTIulancifyinin 	 Wrifiemyiltula 

m,a6le,r4.wi.eini5nentivOnNaiSiOvivinNull'i6f-41thitlin 

`kilug-ilKturn5tiuEllL4nrial,541,45r,uulfrot6u@Tyvn alh151,•flautElawita),,,rNviluT)THI@VInditi 

fini1111,001511141@igi'18hil 	 (oligosaccharide) Um) AintoiaMnLywi-1154.  

(xylooligosaccharicle; XOS) nORIAint.L9RA.11,5r4 (glucooligosaccharicie; GOS) LiLuitd 

(rnannooligosaccharicie mos) un-rittapillobInmmnilai (galactooligosaccharide) 

ilinimpyruWtAnd-riiittl5titienhialaTnZuinFinSiaLailiei-wrinnvAvinmilizletuilsi@i 

amiwahnrUci"ilcyfahli; 

1) i1NOci@TQ‘JUIJ11111A'Uall(1151280-1511119JL)F)Mrti(1£1/1%(41,1111Wattill@INk11(1V110:1111.151:111eDV1f111.11174 

e4'9-io-nylerairingicuillnicra\vOulf6lifia15m11.16H1A Hu Clostridium 	perfringens, 

-Salmonella spAs Rat E coli 	 k4u itiminni5kStand-r) 

unnvinumarramia-NnnbrilailtfialiallnumFwvil,mmylim)tuginkr.niulo 

61.ht.11,1n)SelltrzYUci(iLl 

2) iiNathif1"17Ti06/11,116`3"119_111/litiVi 

'1102116illf1651P11411-il,"2t1digiVIA1 

'7111-11viajmini 

"5"11A1121f1h(111ZifiT):1(.1"/111LiThnS)WiljiWgillini5141N-IsiTh'31(ti1;61n IAENhivfiE)n-i)411J.51,u1-,)1f-p-otil-ru 

li(JEALI115%491ill.16)S(16A11.1 (calcium) II;(-11;661111tii1AU11 (magnesium)11,1isilhtj1/1.111MI'lini1U 
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3) iiro*aarvnton;gaitailia% Toua-nrCilule-i"k1;le,iTufrtirltha-rminPmNnuvifrinn;lil€L151,u16iniihli,1 

Lht-15m1,6nitoluSL 	nwivolviiatTin (propionic acid) qiln-Jaiiniatiliileatitfilm5YILH5itiii 

1/ilYcLA anQaiatneiLvia5oncaltrer-avqviilfii-acy-repm-YulA 

nimilculanlialutThltinivihuntvi:unispai,51.116Itinn;1„]likluian vita 

Lactobacillus ant Bifidobacterium 	 LLatbrithi 3Ohould 

mnnilniTLAInaniyiNtrimlaVin Lintl6uvitinn:LI1J5icula6ntutfilyinSpwa6innt 

@t/huluniwilLoil.qtniirralijuiInn bilinimilui6intLiillthhurnit911..qhne'atinn;IJI<L151ulanliii 

b"n9XIETInilynini-Jutunin5vvi.5t,cuu 

97111,HilfliEJO-amovi€Intiniureiol-ipvim 	(Wang ant Huang, 2014) autT6Iiii 

cuan -intiiRT-13innamal,tin-nn-atqunnmt-husunIN'61,nritEin4ilthluI@Vinitinn-a 

thuttim- a`iLyti@iNhiviEirial5hLti-nS.IniwiT,u1n5in@*iellIRT-ounm'nottin-niiLvntinnwiantint,ctu 

L 
WIICAUE1V1W1161MIPMEJ molcunT4;Lvult@l1415 "€unvQ-icolcuncilmano-Ju Lyratvairmiculamnimittlnl 

6LinSfiOtnnEinLittaiinL@Iiarj 

Rao LLatqfut (2009)ifinn-alf1WiladilTritalNILM01611t (Lentinuto ecloates)ci(1¢:nunlwdiviil 

61i-JuTd freeze-dried itiai5a::',amtihtlialutiti (peptone 	saline) illiirmainntri7n1(uni5Eicutii 

LCAN61.,ie5€iriabaluvrilLAuwwin51,Althlatinli 1,Ajari Poenibociflus lentirnorbus, Bacillus cereus, 

Pseudornonas mevolonii, Pseuclomonos aeruginoso, Alcoligenes joecolis ant F. col' At& 

Gao LLatmt (2009)1,HiniAntrini-JafimaunaiwriftutoLo5viiiitakindaultntmniglaitionly4 

(non digestible carbohydrate) '1nvilovialrmavriati 2 glarbrTurl 	 (Poria cocos) LLatoio 

TM) (Polyporus rhinoceros)TIU-lintiilliaiRlillAgtOWIltliVICJEErl:@EJOZ: 94.8 ant 100 TomilivnTh 

vinli6H*u LLotiliallinni-JyRaminaniAnn-Aini‘nutak vuuTha-riafimind4oviinaltiloanarnon5”'iu 

frrmigjirnithiviiI6HLIthilulak Wifidobaclerium fongum, Lactobacillus brevis Lot Clostridium 

tca'cai 
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Ana LLoz:nnz (2012)WiVini552u-nanwuninilmla5-il66o.:(,Anbiewarer15@antra115 ntinvg 

Agaricus bisporus, Boletus erythropus, Calocyhe 

indica, Flommulino velutipes, Gonociern-io otrum, Lentinus edodes, Pleurotus eryncii LLav, 

Pleurotus ostreotus biEntufin-neirTai-Jich&vommlwiannvilori&n onamoorioloibluliNhifilatam 

v 
rmitoataLaul aot 	

v 
 

Wu Homopolysaccharide aa.t Heteropolysaccharide tilaviiniAratia-n@annyiy[wihnnyi 

Iouei -nici16'1,1Affill.”1'briolahNnTartunT54Tuatpdaat 

emailunnwitillin-ntVinpaINhivi6d15FilinticutnnilLkienvrn qi161 avticuouNlitkmini5viJueiTJW,I1  

lure n 

Valverde LLazi,ffut (2015) t@Wini5afTo6slo4-rwm 6 6UrICIk 1.1101,1,111itcyal (Acoricus bisporus) 

(Lentinus edode) 65 dun55a (Pleurotus ostreotus) vrwrOELTA (Pleurotus eryncii) 649,1111,91-1 

(Pleurotus sr:Or-cap) LLatt,Vivitiwieum4 (Pleurotus gigonteus) 

aontrthicrwininvu AI@ 1,1Jilf1T,LI,F111 (beta glucan) LahFlu (Lectin) Ltald, aa-AnaLoaw (ergosterol) 

oiLimmr,9'1unn5T7'miutaltiyurMlnititalnwin 	 af-M. 611601Jail@l 

Tinn-rdciAqu'ilnAlvINT%Ifrmig-wititcurn”,,iLLao,:urrm TouLucontniuctinmuonirrAl 

qt-11-noilIntunniv 1.1R-2nitIoacuis dlLaiwgitrywrimiqcuttnn 	 zt-r5 

ciiItula6n-,innLibiStlitnfiLi'elajifilA"ligurnayaildwinettAinR 6tiEi@nnilziarN6dalai5Inanly-rw 

OttalH1T11.th)I'Elfl15TElqticalT11111 ilanvinciLArilluio6n61;.['ha-rti-A)EA1,Al'un-nawithvinlIfivirricinamilu 
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rniAuu&liiNo(LIT:i;a141,1`1aFinw1n-n1trio twttiLH-r1iia154-onntain61tamil5knnti19-rlibrilnn 

thaylnilinITeirrnAtnAgluiani 

imr- ar;iiunyaL 2Acirm*(i.diffrinliIthitilain 

Alumicumml@utinnruvraiLaiwn ..)1,ificu'Ouviainultfralutan 

3. ?iEvilicticuniTUIEJ 

(METHODOLOGY) 

3.1 ifiii0401116taidnif30 

	

3.1.1 	9jvathn6°tiE (laminar flow cabinet) 

	

3.1.2 	141'iaillinola (autoclave) 

	

3.1.3 
	

(incubator) 

	

3.1.4 	ititiii64EUEDnuti (anaerobic jar) 1/15@aJqtlfid.1 

	

3.1.5 	Lfi'i@l"lEninionhaLal (spectrophotometer) 

	

3.1.6 	(Ohnli (cuvette) 

3.1.7 LaSjul-Imnrh.tranuivtn5-lifyltow4maariwcutv 

(high performance liquid chromatography; HPLC) 

	

3.1.8 	6M@TVISIlAVIIFJ1 (centrifuge) 

	

5.1.9 	mooallT51JIRM1V1111,16MEll (microcentrifuge tube) 

12 



	

3.1.10 	ibRalNm.K1111 (vortex mixture) 

	

3.1.11 	LAte.)49W1111W--111 (pH meter) 

	

3.1.12 	-1,w-rmilii?arlmil (water bath) 

	

3.1.13 	tr46191/1 (balance) 

	

3.1.14 	tHSI•almiai6vatuai (auto pipette) 

3.1.15 crtigiviihib6n5019-nloila (tip) 

3.1.16 01JmuligS'.6.1Lihin 

3.1.17 'qtiritI1L'iluvrioNalvi . 6 

3.2 VtheitintmifA"r3 

	

3.2.1 	tVivrtivrtj (Auriculoria ouricu(o Judos) 

	

3.2.2 	61121,1elL (lentinus edodoes) 

	

3.2.3 	o9mul55anit.)1 (P(eurolus citrinopi(eatus) 

	

3.2.4 	onitillna (P(eurotus djornor) 

	

3.2.5 	1,9101,111`al (P(eurotus ostreatus) 

o 

	

3.2.6 	1,14V1WM110£11`4 (P(eurotus ostrentus (Jacq. Fr.) Kummer) 

	

32.7 	ti-A01.111M1Mit (Plourotus pu(ruonorius) 

13 



3.3 Ninfritlitilluninional 

3.3.1 

- Loctobocillus acidophilus TISTR 1338 

- Loctobocillus plontorum T15TR 1465 

3.3.2 	Nhi4liftalwa5zamvrilthwron5 

- Bacillus cereus ATCC 11778 

- Escherichio call ATCC 25922 

Soli-nonello porotyphi DMST 15673 

Staphylococcus oureus ATCC 25922 

3.4 ai5inikticeilunirvionl 

3.4 a-ncii,61fiunn5el'inthl 

- Lennuan (ethanol) n-rantrilu'ionat 95 icutBano5 

3.4.2 aT5itNituni5Tnfflanani-mnAvain 

- (phenol solution) nylwillitli"@unt 5 lonEvivri 

n - n41-,TOn (sulfuric acid) ninwilviluinoo.„-; 95 10FAiliwri 

14 



3.4.3 ziaTritiainia-eloaliaJamiloadiThsii 

- naotoliaum•`fl)ii'h (3,5 dinitrosalicylic acid; DNS) 

- 166iiitffi1amtnig64 (sodium hydroxide) 

- ii)Itia'a (phenol) 

- itoimiibeh46' (sodium sulfite) 

- IliumaaviirniitarimaaiimoLumaioLow (potassium 	sodium 	tartrate 

tetrahydrate) 

- o - jw‘Tatriiiunlaii6d131)uamfaiLuvi pH 4.8 

3.4.4 dT5i/i1AMLA11151/10a@t11115Ei@FJP'1019tilifMt11-111111Sltd@TIATd 

- tauinala@arli -e):;;Lbitoo (alpha-arnylase) 100 Fkii:wila -j69n.  

- eriasiETititim Wile extract) fi715.11,603J/JIATOFJO,Ti 0.3 iliwi.7n/ctli3tim 

- nwidowiaein (hydrochloric acid) 0.1 liduni pH 4.0 

- rino6vJuvrldvc52acu (phosphate buffer saline, PBS) pH 7.4 

3.4.5 a -aailluallim6vvirju%16 

- ET14156g3-1 ans 211  (Man Rogosa Sharpe; MRS) 

- W5AIA269159U aunts (Nutrient Agar, NA) 

alVT5:1156uliEJU tfl0111 (Nutrient Broth; NB) 
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aavlmk iaLaw; WIMTLI (Mueller Hinton) 

- Nltu (agar) 

3.4.6 amailfiLrinuna -Amaniim HPLC 

- ainiamnanqTha (glucose) 

- d151J1M:111.11J@Okla (maltose) 

- 	 (fructose) 

- enuamyrumuLaRbra (galactose) 

- ai5liamuciti9lainagufw-i156' (fructootigosaccharide) 

- a-riauimpurittanimlainmiaRn (galactooligosaccharide) 

- a -nannwitixmoIolmiao (maltotriose) 

- aT5bPVITLIAll91019(191T11a0 (maltotetraose) 

- on-carimr,  uLtaHfr, jliaa (lactulose) 

3.5 iluopunglagalculiiiiitu 

3.5.1 t-mdionim 

1.1-11,4i/c4a Inn€.4wwwfau1711 7 1lEli'lld4 1119ILM'di3latal2I0E11115kildi-iujizitaio 

iLatatALIYticrqctivi .01 105 alr(1"16°11'0A1K1 Wunon 24 41)13.A fln<L:luiuCticiAtaSn 

tfon.1-111Juol9TIal6eif1c,  
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aquil16,at 3 6'1] L6anavnimii aeloanlinuiti 

'6"9-1-42eiiIiiauat 40 	0 10Enfari9-15 ;.'aitiLi-J149i-nhoziaaiutrilannA 5 illuH05 ALA 

vitvaovimaal 

- 1a-roziaolloz.vaiilialoislindyrtilikillWaltuill'aiainarlitoufi 80 oviviinAua 

PT11J655E1.1111111Wdfil1 150 5a11/1.11`11 ciiiin-i5LAcueti-mnn`414MaJiLcialuvailanti 

4 i1211.11 (1.0 1.5, 2.0, 2.5, 3.0, 3.5 LLav 4.0 lifulin) 

171.4.(iotinlcilkvinn-niLii-maani--a9T1n -rilaiAciaacw'5tAileraniti-Yiau 5000 

VOLI5t 0:',12a1 15 	l0€,tfitrehulalciltilunnfiwnicdithanutliwid 

iSiasinanliolaN-A 66wa-n-m5iHyu-Ah5Athrinautalan5a4TinApt1icp-i 

3.5.2 nviii,mtfuhthri€ut lswiSviaf04uff25 total sugar phenol sulfuric acid (Dubois Lvau 

nag:, 1956) 

1,1-11"-JatharrillAvalinnnythap,v1-5811inao -NP)mainn6ulauct,10,(Um-ruaniiviiisiij  

1141.11EO1J ltoliano5 0.5 ialanin Soada -au@a (nynaAwrnalitia:-., 5 10mfiLivra) 

It 

	

	tj'1G15 0.5 ilaiM 61,0°,frflOg-Y01^j£1 (flimvkiii2'nuar, 95 10Ef63fivi5)11.1 

1n1.12915 2.5 iia'a-6.9n NaLai5liatintilad um,,Clitillqicuw,i,iiv'falvtlintmilaiuntl 10 

-irvdcianliltlic,minn-wniaalaali- uu-rwlJciaa 490 trItm..ivn 

- L05•EnaThafillo-na:,:antArimpunqInerilmiluilartiwilll (0.5 — 6.0 1Ja6n5i1/ 

ifulagittinnwinc[nruminywhanmpuloEnThni5Naliaii1141)itn-ra,—th` 

(at25Vhdoa LLat-/rn9iggal'in) a*]Efifiting-rif-i19iu1461211flia4iin/mTionOuwaelliwrinli 

EiniFi'Atai. 190 I'1luawr.46ii-J iiillTAHalnyvvhadimptaii-eillitunT4TiarmoThriciai 

zaa.  
trioiovaimwHamkratin-llac;iklatl 
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3.5.3 nyinnyinictiimaiVrAlii-vaIn DNS (Miller, 1959) 

- 1.1-19i-JaElllciAUIA6Ivinnwicutvi-julan6t@TilkauematoimirlatilffaC6IounrAmn 

ulalill4 u12r1816hrrrotnntalltutianan 0.5 iian L6lien50•4-„mu DNS (iBliivra 

0.5 iIaS69-ra 	 aonlilIALltallaionAu5tutna-rugu 15 'Oil -Jo 

liwnttivaoouitiol'annfluLninnauthm-wn 4 ilaHm Na8io1511,1141-ifiti 

thicd'hwiinnviniluttaliiiFmaJumaaSu 540 ulitimm. 

- LoiluaS1-261anyeitanuarimociuniriaciAfrinlivhiiiud'ul (0.08 - 1.0 frak5ail 

ilaSk5) LA@141,urn5g-nnriavin5noaimpulgErViinnNali1-5 DNS citilun-ra 

"ILMniaafTh7ln -rrii-119%14611viniAiinlnyinScuLteic4rnliti-npSu 540 tiii`u 

Laima6"-J tInitlafilnynAlLw5iuvilatillunn54nInanfilanaljwia-A-pilcu?m 

3.5.4 n- AtriyinizAith;nEtrualanwifimTinichroilodm theiormilniRmiimyntliAlTalLvim 

aarncItmep 

- iii-m-nitmini.alpitinnatni&lan5arrionnytIoifi 7 aluiiu4 0912 €J 6h15 e~51W158an1c1 

nynATElvvia-rom5cruLill (HPLC) ERia Thermo Scientific jdd ultimate 3000 1,uu 

111 

015h@LLTIC-LitlallUPPAillilLATILlin'6111P6OW (CARBO PAC; 4.6 x 250 nm) 

€1159- 5nz,i-iti9iminnu 75 25 TOuln.linu'd 

611uji-nilial:oirA5mi85-2 1.4 ilanviltniti 	 FJ 

LeI @i RD (refractive index detector) v2 Refractordax 520 ' -inu5adinni5 

6IJ72(uLcibittl3incua-5cinll .vilk100To61-uhiLINEJ111`111tEltlfYIRIT51.11Vrdll,d (111/411Hil 

18 



	

It 191a n-KLmima 	 liealutvaimil@a Ltatuzinxilaa) 

triafmatu1olk5tnntrim81Aariolk1nolmiiimim '17114111151411`61 

3.5.5 niweanuni5n-at4un-no3apaluin;'6nq;mithiculaFli-6-allivan5afim-wwrio 

- cAin-e5mittlE1101.11iiiE1na1J Lactobacillus luniSaaaiia2 MRS 1fiD49n 10 

	

tilap-rmuTuu,L 	 Lifitithilrtut-Tuattiantlin-r5 

dwanwf)jevinviiluci.4alnaayoaacu aata-mCilcu16-inwitn-nki (ff-tiLvihrsilLian 

at 1 lonlianot4) 11.1'63.11W 1 ilaYa9littnati-r4julvil'a Lalatoir ar;i1nd-nLA 

L t1actic,i1 37 ZlilivdmEttia viiu5tutual 48 11'11.0 nitlijiannatlicainaFi*iti 

awiluThJateLkiaNhaftitictIthilait oyJwioullthinallknai'FIviA"ln-miaktinaTTo 

1.-inanionutta5cii 620 tritam3 

3.5.6 n-nvieaauemThluni5iluMnaal'aulity-Lnkaimatlikivii'llnaill,1151,d6-intilLa`itu 

-aa.ifYta -rciariuTiniAm (Rousseau LLatmt, 2005) 

- 9iiin- 5evrtthLOtivi56in1L Lactobacillus litaivi5vvia MRS Tilt-105 10 

ilaSaua Crian-ntpauqL (lailinmPLamarYQ)) altJtruictitruiTuantti91Jni5thia-15 

affiewinocii9n714@lrynmiant Latana-1N5lt1ealncroni5Afi (n2r1a,66.41&Eat 1 

11eutliarm-4) Iu1Ja J E 1 ilaa5115 luirwriaLgulk Uaul'au1611AlinaTri/tqcuvit,ill 

37 -atFriLtai:611ua vtluttutuan 48 `him nitatrietratti/Einirilt4tiaminif4tla@ril 

6`il@c01.11/1dgrulACL)EU uciTantifiliact.tfacuviviaini5tia/]EniT5Q)a-in-nvinSta 

LLatcl 620 u413.4m liii4Yintit 1.0 

- AtwiTaElaiNauidiarile-i -ntnaTa Jw tna(n tN111911 1 	LAtavi-jtiltil 8000 

Sat/u-1cl Ci -aaw.tilil 4 at il"11,6061AElel Lkji..1tU1tl,M1 15 	Won ItEin*nla 
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(supernatant) iliA1ntrA1u691-jolaarN-Inz41timag (pellet) 1:11115.L11Thill@l 

TuiotiLlue,inulutinall 6 ii0&1.1915 

- vSini56yrin"k5thw5oriaim (B. cereus, E colt S. porotyphi 	S. oureus) 

ilia114156m7 NB Loa), Mueller Hinton tfia.noTerwrnat 10 fia'A-&-15 

viqaiwcin 37 	almiLsoaiAloo 6Ui.A5t:Emv-m1 24 

LT2NotnriulJualau 915'nvamEar1aquiniElmA"lnmilikilifm-Y9wlini5jon6E 1d 

620 triltauva lci,kviiricu 1.0 

- 	9.i*,uctil;:tirial5PciAtit-ultlw-nri7Lva NB 66av mueller Hinton 1158.b1M 50 

LJin5a(l5 amaianuaiwmgsISIEA NA 66av Mueller Hinton 0lnifkrt11 

(T(LAnii,tie.inuFp.a6nail 90 i'..i&libaim)it6iiiini6:LieLalAilivii6Nticill6ff€I5r1 

ti14,tvoriii 37 ElF111W6671fJO Slintutnai 24 

Tou 

nirToLAue.iitifitairimnaluit-nu*)ula (clear zone) ihriminniwicui111,4@ria 

1:5Ru2g7nnatin 

3.5.7 niTioiazumn_TVInniquvriutn- idawdoiNSto(UnOJIthluinFirAViE0-allicuaiwriowin 

r6onisli-l73miltucvniLcumv1n5 (Kondepudi umntut, 2012) 

lihni-iLiAntiJolNhoi'hin 	Lactobacillus ILenw56va-3 MRS 	10 

1Ja05e1 fAoriTitmitilL (1,1i1ir156Gadan5orT) LinucuLiAutnivanywrAiin-rauierrJ 

otiminvtoitAalniTirma-e-ru adLia-raNTLculatimiln-nAg (n-J -ILLia.piluiauat 

lost)5Ariva) ltnichricu 1 ilio6w1511.2-ni9rju56`Ua 

20 



37 onnsuaAua vihnt/tJrAian 48 iiign inulAanni:Moiniv41-JuLywil@n7nha 

LiioNihnnitirduaeti 9.15-Aaatill8riak6inifiEiv61nnTtia-minnT79-wilni5tion6cu 

LiaA 620 1aluain5WHiti`u 1.0 

trilinm. 1 ilaS2 8JAU:14'8A 8000 

5Du/u1171171qwwfai 4 01P11L621066118d Lt15ni:).,6101 15 uliti eviing-A. Ac15ma6 cm 

a-nat'anuNLYI€i PBS t1slt1915 1 	ciri'lfiTlInt111150Qh1 7.4 

vo6N6uvf16 Liinvignirioroauvinn:',u2-.•Liai 0, 0.5, 1.0, 2.0 	3.0 

intilkiniitIcanloluwwinwiim (alpha-amylase, bile extract 66t HEOlU 

IfiDimen-nzt.-, 1 ila"AV15 

611i0U1S4E1Uk5111'155@a1)V1110111.111VillitdOrrrilli111111,RUE1WIWIM VI 

5r,Em,Lwn 0, 0.5, 1.0, 2.0 LLai, 3.0 iii-AaJllouvintyriarzi,tOuiNhviVIckrivan-nz: 

A"ln -i-JA-mwilliaqii MRS ti5J01.8/h:jintaniiiip-,1 37 Ncarmovlso Vii1,17tUt6T0-1 

48 ic-abil - 5[11.ahtnihina5hThinhaiN'61.815'EliA5noiri8 aoz,-/gacuiaiEPTUlid 

1:: 	 X 100 

3.6 

luutreAtidiAviin-rmaal 3 9111:ouviinapymHa37,pAioni5niitQju Wl'1 c~7Yd6YJ €15611 Yd 

wmwrii LLatictitimoNavilaiikon one way ANOVA :1111' UPTIL6°U@fiti 95 vuoika k-Jul.118LLn5L 

MINITABO 7.1.0 
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4. eriang5iivi 

(RESULTS) 

1,1dnmviEoda- ,-,arinciociiT1 7 eitich4 f1euLoh (66001con-iiiii 4) Illil'ill'flafT2b181/1/1,09111 

uaaiikautinnA1111.15m5i -Juiaiar, 40 10 loon nvi NianAljii 80 alfinitaiAtia 

nth 150 iauhrici loElurreAVAiliwnlwicrati-Na-naii)o -mocAoi;il 7 anochm: c'nz,tit nal ga 1, 

1.5, 2, 2.5, 3, 3.5 um', 4 unhn 511)1%014m 7 li-)1L-)an looikThoEinliAo 7 oleivTui 

P@ 

1) 641Vpild (Auriculorio ouricuto Judoe) 

2) L1ARVI@1J (Lentinus edodoes) 

3) 6h11115Llfial (Pleurotus citrinopi(eatus) 

4) 61U111111-10 (Pleurotus djomor) 

5) 61b11din3J (Pleurotus ostreotus) 

6) 6iUtin31.1n15.  (P(eurotus ostreotus (Jocq. Fr) Kummer) 

7) 1,1i)MillWQ,Q11.1 (Pleurotus putmononus) 
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d 6•-4 	 v v 

9115111/1 4 trivtinlioltvoi41 7 olfilting  IlEtavi191-JsanArjil 105 	i,nctiaLcdsa Ltluniutn ai 24 

efloWui 

., 
Crimilrimtfliwnol 

(niu) 

tilivrantitiodouou 

(ni"1.0 

iiivnInviiiwv6i0u 

(nial) 

., 
tlivifititlimitil 

0151.0 

1. 61Utillicy 0.4837±0.0052 1.0028±0.0003 1.5868±0.0125 1.1030±0.0174 

2. oilowa3.1 0.4883±0.0166 1.0062±0.0024 1.5989±0.0220 1.1106±0.0307 

r 
3. 6kun55aviai 0.4936±0.0163 1.0007±0.0002 1.3788±0.0124 0.8853±0.0282 

4. LI1101.115[fld 0.4760±0.0110 1.0005±0.0023 1.4059±0.0138 0.9300±0.0239 

5.VAQ11.111`J1J 0.4842±0.0221 1.0035±0.0023 1.5578±0.0290 1.0736±0.0260 

6. A1uma.thuli-n5 0.4811±0.0238 1.0006±0.0005 1.3952±0.0133 0.9141±0.0364 

7. 611M1.111`4113Q11.1 0.4857±0.0166 1.0006±0.0001 1.3670±0.0218 0.8813±0.0291 

Lilaviini5LiiINYinEinlemdroindiocil 7 am1NYJ4 viiantist 	 iitinvuoLLAc) 

timmvinnnfiLp5itifnithrinAlimoilmo ctThinani-wwT6Tti LLotnn59-moniaa.:67iniwiurgtu 

InFinvnItitaitiuriun'lltia6nvnInTAviEtti 
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4.1 wanifnmininfiliintiliclial1141J01 -ffinisariovhaiuth14cinli 	total sugar 

phenol sulfuric acid 

NanT-AL -iit'v‘iithrisullionaiilevuinCtA4inn-na G L9 G uuv nab *tilEI  total sugar phenol 

sulfuric acid Q 'in91-y6unlLvio5n5 7 aiEm ifiv-m-willn flu vumvni15anarailmiaci5viam3e11o1vinnn5atio 

ulauiwi-mEinonInt,minai91Th riuvraifiivnA 

ifillianiunavilvamol-'autLvluun-ummAlln2-(iputlivriarNipa'akintyliqpigrynlonSun6u118-nli 

Ei'D 490 Liii`dawn (ndne,min n) Nani5)fti5nziti-;ulanlivraitivaiotLefolluvrnilifi 5 uoi,TA 2 

burirruilui1/21,Er.‘,/Lionluni5arip 3 

nn5aric4un louLinurAwvem 1,V01.111511 tLatvilou-matrgnu Cbriutnailcuni5arioil 3 ildliN 

ctihricuCioiaEiln-iiArciAuci 

4.2 Nannfitnymilitliariara-wridiilitiainuimaguckuOiili Aclu:ii DNS 

d%EiT5 dinitrosalicylic (DNS) 

win*ialiltcivivil 7 antiy°114 1714voiahll rit11,97\klilitthJnariluna-ArtRlvawrillifainn-naricawi 

an-rillln -r- rriicau 	 ritomi%iiiivtm IpmAin-nAitnartfiLiw 

1:foria"'s16-Al.Nutioluthin5iii42m-Inuthwianq1fiai711A-InnnT°19minnilvin'6'imAn1R-imem 540 

1.111L61105 Ni-ii52Laint,thvoo51tIVI1511`VI 6 LI,dtV171 3 Wituu- 11(ohltliutiLlaitun-nario 3 - 4 

ULP31112.1111911a5h9litil,PirAktinnuoail,unnwel91611,11 lommtm,luTtut'Liain- ; 

alio 3 	 uotLIUU11511 

IKhald Lw:incut (2011)WinwinT-40Lautql1Ls000mlnn-ravairitvutonvnaLiillu 

AI 2 onEniUi 

	

	 (P(eurotus ostreotus) Lvoz-AouiAn 
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(Pleurotus sojor-coju)Clitg-11,191ijiliFF1:11-4111/4 66dtflif11411113.110.451CIETV11 

1115141711 Ndrl157Eff..111j1 64/111.1"N3.111.,11B1.11W1:11010A165c,\IFIl a2.8 

ilivrialagnuoilouililn (10.9 1.410n-71i/ni'W uanwininul-n,d1u.u@l Reis. LLaz,'Fitur, (2012) U111 

mr1inwrtfilnam-19-1@iwr5 66at9ithJ1cujimo5ii-Igri1n6YH2 5 aiwrithi Mid 611911iiilqi,a1 (Agoricus 

bisporus), 6 u1558 (Pleurotus ostreotus), 	 (Pleurotus eryngii) ,6V09,1@ll (Lentinu(o 

edodes) tLa:A&Cmal (Hornmulirio velutipes) 11111 illavinni-orioSioanuyugvh1T) P1116@1/11 

Lonh cHi9nieLn.dauat 80:20 1919`tliaiiM ihNeviklii 80 almiLtaaltia 

An 17.62 i%16nT8ilnhi 
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4.3 nafrI5'In511171@4gthtfl@UTOO-nortowInvroptrilywill1 AutinfrtifiThantonywliml 

7104614a-da115101.1:11"1 

eviA'ITinctAnniA"oLSnn6-JnEhla-raorinTiniVinait:41.4diln TEuirnTannincaananlivin 

.-iTtNic @E:kilaTiafiloviU'v1616''DniAlnkiin'ThkriiElkilkanEudti@l?kneriflTinAnfi 7 

aiughiYhtiM HPLCImunmlidaulefifilhincitrin-aduLctejulanwifivAindie anLiirniin/niAnnnwili 

nyaitirstnAt9nntaa.1 thai7;17a1159f5ari(15 20 ladin5nvri ehualltinahCIILE51t1iRiiitanon91 

v 	. 
(CARBO PAC; 4.6 x 250 nm) 	 iii6j9151rniviaCkinh 75 : 

25 1on1lilrin7 Sti.thi-Jvinazy,anucimni-3 1.4 ilaSSm5/tnifi lfinnimlintailscutThrtuaidiln CAA' 

annenoriain,cdlutoluunn.mmLimyru 	 nniLnnloo, 

ubatilanxilaa) Sual.nuni5iitnanelgtht,nnunnian-SiariolifainSinenny7u4viill 

cvintmiinbn (ninntran n) 

nannli,nytliviviallithz-,nnusualanTationdweiniAlug91-1119tta-mniniln HPLC 

winciUnalifmninunni 	4-10) 66av vinn-54TuinA69l5trutiltrufilmmlno5in.i efiarnnaitu 

11 Inevni- n 	 win 928.26 d asla 815 (mM)I,VioviaL Linton) 

unTtraniltlilnamanyitaaarinn-ileryan'oninuUvilonn (229.64 tot 183.73 mM) atinibewmcnu 

Ifilnnainol:911rdinatiin1LJainttcuoUrry tLatointrouvol (112.59 tin:: 51.52 mM) lontunivj 

nlAthnnactrunlo-nefsiorkd '.zir'unTmlin'inli-ivrenti.innvinnnuncunnINOtniitifirrthrilvd,tantlin 

nijuivin.1611A"i6n 	dinnau.anvte unninnint- -Ana ;-anfOlniwiac(IiiamiT6lun-5imn5aTti 

finan'ku,nniquintHalln5lui6in 1111,1.11112A'El'HI Sekhara‘.:;fqta::), (2013) 

30 



L
ac

tu
lo

se
  

700 

600 

500 

400 

300 

200 

100 

0 

3 
-100 

	P 

	

4 	5 	6 	- 

Rt (min) 

10 

ai 

7-; 
a. 

700 

600 

500 

400 

300ad 

00 

-100 
,4 

a 
u 
:... 
Ga, 

o  

a) 
's' 
td:t  
3 

5 

!Immo. a a 

0 	
T.: 
8 

.1.6 

73 

6 	 S 	- 	9 	10 

Rt (min) 

Li tivic'  4 HPLC Imaniman51111E101WINOLib111iVit,719(1rjnutyndioihmayiu@aninu1nmdu 

40 10 120uiDiVri 4,WIA jil 80 @lerivoLtdue 5tEtLiM 3 

V171 5 HPLC IM11"11V11,61n1191E1OTJOIT(2161U1111.1 cnNitArnarThkilumiruaaciNaartign6'ulu 

'eivrd-r-n.d'iatiaz,/ 60 : 10 ibtilf-hrm 	 80 elrinvuoLiluei 5vtrtnan 3 ihlio 
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4 	0.9.  4' 	•Z 	 _ ,4 
4\ 	4' 	4\ 	''"' 	̂' 22 „4\ 	is4\ 	4 9> 	 je 	V:?>> 

C• - 	Cr 
9>eN  l- 4\ 9)-(N 	el 	4.1> 5. 	

4‘ 5 "> 

4' Qi• 	 C.t 	 •.). 	 .,),( \ 
,t. 

Cr 	 Cr  

71_1v 11 Nani51Frinnh 5G1thz:notnala-15al1oTintVo21noviu40m fAr1iurmariokmairrtaam 

Nalitrinathavma-nnouot 40:10 1005(51iaG15 1710,Luvicn 80'01F11191M3Ele FI2'111L -nallun-15 

vi02 150 witituni/1 171vidi 3 ii-AL1 $hELTIFDRIPI5m19-105TifilliaiLvdianwt.1,1 

4.4 NarinTWid@yuni5nnician-i5i@itydolNMtviiiinulthicutoFini'nu-Tua-nativlintOovillg 

imAu5infinnmviitidu5NTh..Avi56nli Lactobacillus (L. ociclophi(us twr, L. plontorum) it 

0-04/Thilm0i MRS I)5iacn 10 ila -15 	 vA"miLifieruriu 

onn2a-Hilt-n5L6liamdai1vinohrio5t- 15wloau ilatayirllute6minlmait-i FOS tLaz, inulin (02Th 

Lahr41,21000.1; 1 tomknAlln/tri3y191)11.itrhy1aa 1 	lua-rviUgUllitTa 

q61d941111 37 nuinvoLlua LtItntottcai 48 ihlin 

111.1:hau vInaoertnBarictiNtivi.'Aivi6'lninif-mtin‘d'icywilni- ,2nStALLeilvi 620 ulluuwyCli ti Non-15 
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(olanaLamluvrvillil 7 LLazs)11171 12 isarhiulinanyg://tEln-riantilinIN9,n6nlii1J5luiancrilins 

ifiada'naii2Lilainiwmaau LtataniaviildanvinniskI alliftwaTtr156vivago564 MRS 11116Htli 

iisliwjvinuLtali-A 620 trali6L9n laiLwinviilinarrnntiiiinTaLanmoa@cuailti (arntATuF,14) 

4. -itorranijoattiinual; 95 ,Tili,Lamlio/trjnanwfioigioitialiR+mualnialz-niii5SolCiTENknifitillu 

LtluCtiti-rinn?ifi L. aciclophilus fm`ictilcuenvmslitil 

LcinitilmsSuivrwiriva-miSkrim LVovi'65.1 1,110111n1JIMI tot-j9ruiloulalchainiwenOusaill 

620 tnitali614 Ouln-initionwm&ilt'ilaNkivig466diTA610-Ant10-ThanTrilluinknir-onii (Fos LLat 

inulin) ILata-rwmaulvtiatuairryanwiL -othwuoan@igittninloiial (P<0.05) 1,u9in.w,i1NYC5ti L. 

plontorum cill,L-litunTi4T)LAtAgaifiSawn'ia(1ognm.Volinew7.401? -ini'fi, jwiAuusilici 620 viluamis 

Q\1111@'1A14U1Ltii1.1915EIL )tontyirurn 17161aiam'Alui,o6nisiilni5Al (Fos LL1 inulin) 

invinJUILtaluannit;PTul-a, 	 (P<0.05) 

aw„; Shah (2015)1Pinwiegilialan5I4Lvdfinglmiw-Ina-iwifionhl 

ne1,7) (Pleurotus eryngii)aiof111.91E1•01.11/11:16 Streptococcus thermophillus ASCC 1275 LL 

ASCC 1303 luniwainNvInlin (skim milk) 1.1. A-1 -inni51nfirytnu 21 2164 (hi ctivigi 4 amiLedaytuo 

anammitijiZittlanntillinTR512amarioLVNyeiailAilli ISJ@LItiVUL1,4111 

0/111Z;HTIJ41IJ 

36 



"-fl 11 ill  7 Norrnv-n- F,)d -ouni -m-Jtirualvnanu L. cacidophifus mil: L. p(antorun7 lwam-raLoulvou 

LLata15ri5l9ula6nwilniA1 bitiHnuniTtiiiiii 37 viivoLqmo 

61lu5tENA2oi 48 ihiLl "io1f- mv1n6u66elciii9T-ILEnnFlu 620 rim (145thict7uA'-iiicpynmef€101 	- 

P<0.05) 

912uFi15mon 
@iini574uLLaA 620 11111.10,JM 

L. acidophilus L. plontarum 

1. 'on-2vm21JqL 1.9185±0.0041 

1.9226±0.0057 

1.9149±0.0123 

2. FOS 1.8321±0.0300 

3. Inu[in 1.9032±0.0146 1.8460±0.0058 

4. Aivvi.1 1.9093±0.0049 1.9402±0.0145 

5. vkviaL 1.9747±0.0084 1.9326±0.0180 

6. Si211115441/1@1 1.9779±0.0032 1.9378±0.0088 

7. VibiunItna 1.9735±0.0067 1.9378±0.0155 

8. Aounlu 1.9131±0.0041 1.9348±0.0116 

9. uloull'allnnt 1.9180±0.0074 1.9247±0.0081 

r 10. 0,9011M311N11.1 1.9374±0.0077 1.9702±0.0072 
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4.5 eAavoa@cumniallunquicuttnilimi@twiluan-rnivrilirniaimivoo NStrviiiinulthluToFin 

iiiinnyTothe.inuoAnmnendiulo (clear zone) ikrioinfrmilutilviiariaiml.cuantlymilLhi 

W11.415 4 	(B. cereus, E. co(i, S. porotyphi Lw),-) S. oureus)ltraiwia- Lgtivteal EMB , NA 

L6n1}., Mueller Hinton `Arj-lun-milvil 37 aviilAdlidElel 1161..15!:WL'uoi 24 4-)11.J1 

intwydnTallueiTulatal&-nAmgtilL49N-thavfhinOulthlui@Fin (L. ocidophilus um: L. plontorum) 

liNitifY151,1^11:AE1111,1@ilirll,gt.111,4061,1M MRS 
	

171zing-1v@1'2(twjai 

aiuuvidlocurThanyaritnmho-narionnoUanut491211 	 66ata -1514luIo 

kninlin-Ai FOS uat inutin (HT111Vbnicu5atiat 1 IotitliviThA)thrim) 

miLai0i-nuvri6t-izI5FiluvrilSuoivi 	4 nui,hd49ilrili Lciakimunmiliffiqaivu-,111 37 @IFIl 

LtaiAtio 6ij1.45L'EJE6-dM 24 u71a a Iomiiirrn"iotAIA*nAc4noiltaleiTuluciiiaziolluVcril 14 tw:,5' 

it.wilNOMTIOTh@litiV1T111±1 8 - 9 INI.710'194ThgE164@N61.11/16 L. ocidophilus i7iSawnwitimino.0 

aiN*1.14 -)16] anhtavisrmiun-nutiuli,e/2 B. cereus, S. porotyphi aoz,' S. oureus 1161 en F1n5&I 

17Egikuttanlac191 (P<0.05) LcianAnuiiitruficuonvm 	yd@ L. plontorum 

lifilV111€11.EllmArriaEillillicumwriovhviaad 691M1/115arvra5 66wailoui153J6Ir1 

„i; 
wimmatima L. acidophilus 011-Magt16)66110 S. porotyphi ThEntnhttWantiAVZVII0Bilati 

e.inw,i,tdunmliiald-Jula-Mikl+iefu 0.8750, 0.7500 tot 1.1500 LEUtiALLvi vrniglki lutaiviTheM 

atioa-inAocilvid LLatuUvinaJ Liim:rililNalliwonwri
.ti  
Cuiviin L. 

2-) 
pluntorurn diSJ-150FJUEJIM 

B. cereus 	 irnilArjmuipEina-iltal -Julaijo16-1 1,9,611-u 1.1500 ami 

0.9500 61n3.i6H 1i (wtA 13) 
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TinNany(oicro010-anwo61ymi,thiiiiillAwinutrWulyal Kitzberser nt; (2001) etillA 

Iliinn-Jirrsnavt)Thunnwindatfii7160 umu,nm1l5dotodaamtAi@lv4o,AmritiariokilA-Afrial},a-auviiii 

(6fluLgrittu; n-hexane I,ElaDE:AL0V1; ethyl acetate aatiolflabilotu; dichloromethane) um; 

Lawn.Aa riomWinwrtArtrindimiimiileariilluni”-i"-waupciA13ti 4 antmiup: IISILLti Escherichia coil 

ATCC 25922, Staphylococcus aureus ATCC 25923, Micrococcus luteus MIP 200401 660t 

Bacillus cereus ATCC 11778 tfiifiriafM1,;13taawitivilivialtoll,cual414811,4@ Muller Hinton udr, 

ar-4-Hanutht2fiannwint71A,4@lizily4w -)u'A' agar diffusion 

LtIcucifiti-411,no-ji 

LA 96i1 a .M.dvi'ialanignEhig (L. acidophilus aar, L. plantorum)i-4110-mailiaiw5lutaincvinini5 

(Fos ',La.,' inulin) aaria-narioTinviminermyivt.di 

6JEAniftailk6aiamia5mvinLibi (an-n,fi-JuqL) 	 (P<0.05) 

Tambekar tveraiaLt (2006) lji'vlin'nOincsinnwfivAoci(L610nUi 2 airsiicus: ia LVotgilj, 

(Agar cus bisporus) Lot,Vou-Ai (Pleurotus sajoecaju)191Eilij1 66aL.T121.1Y1Ei1j11611 211m€0 

(ethanol) antmaa (methanol)iou (xylene) LUI.A1A (benzene) 66dt;E:Aiwu (acetone) itliThmild 

Escherichi0 coil 390, Escherichio coil 739, Enterobacter oerogenes, 

Pseudornonas oeruginosa L60t Klebsielta pneumoniae NatinFinwnitholotriliNnilafio4-mt0 

vnuoa, 6aivs-nA0a Ltatigull inhtfv-16n-an-- aTIAL40Haim E coil 390, E. coil 739, 

Enterobacter aerogenes, P. oerupnosa 660°Q; K pneumoniael4u liulinitiloiimiAtcalegoPm 

60111U06, 6111111,d00 66artIn 	 coil 390, E. coil 739, 

Enterobacter aerocenes 6601), P. aerucinoso 
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911511911  8 NatinTowfaunNnT5thffiTirial.m B. cereus, E coli, S. parotyphi LLS. oureus 

17uN5`[.07(11:1 1. 	ociclophilus 

6tl5t1cu6CIuurium5iN5icul6nyn5nn (it-a) -111n7tehi:isTyrilat6i P<0.05) 

aiTadilvwwu 

Leiuditlutinainaehula (Leniiiaim) 

rfriolm 

B. cereus E. coli S. parotyphi S. oureus 

1. an-n:fin-niqa] 0.3500±0.0707 0.2250±0.0354 0.2750±0.0354 0.1500±0.0707 

2. FOS 0.5500±0.0707 0.1500±0.0707 0.5750±0.0354 0.8000±0.1414 

3. Inulin 0.6500±0.0707 0.1250±0.0354 0.6000±0.0000 0.6500±0.0707 

4. oliorwy 0.1750±0.0354 0.1750±0.0354 0.7250±0.0354 0.6500±0.0707 

5. 6171919)1M! 0.5500±0.0707 0.1500±0.0707 0.8750±0.0354 0.6000±0.1414 

6. LihmilmiTal 0.7250±0.0354 0.1500±0.0707 0.7500±0.0707 0.6500±0.0707 

7. Liflotriluw 0.6500±0.0707 0.1500±0.0707 0.6500±0.0707 0.4500±0.0707 

8. 659G1u155ai 0.6000±0.0000 0.1750±0.0354 

0.1750±0.0354 

0.5500±0.0707 0.6250±0.1061 

9. tcrimu-Ina4initi 0.5750±0.0354 1.1500±0.0707 0.7250±0.1061 

10. 021,141Thwu 0.6250±0.0354 0.1750±0.0354 0.7000±0.0000 0.8000±0.0000 
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9 Nannwoo@un5inTAVinsiiarialm B. cereus, E. coti, S. parotyphi LLat S. oureus 

/, 	plantorum 	CiriIifitiaiirm6911,iiwiliiinTaiud -rsafTowirmioentnni€149-Hn 

al5. 0cuLi7mutiveiTaluia6f-nininiwiti eifit),PucCiOikivrileN P<0.05) 

611411911KIOU 

Lkoi-ropEinailtold-rila (1,82101,11915) 

Iiii@fiEba 

B. cereus F. coil S. parotyphi S. oureus 

1. on-lg/T17twp„) 0.6750±0.0354 0.1750±0.0354 0.5250±0.0354 0.1250±0.0354 

2. FOS 0.8750±0.0354 0.1250±0.0354 0.8750±.0354 0.1750±0.1061 

3. Inulin 0.1750±0.0354 0.1000±0.0000 0.7250±0.1061 0.1750±0.0354 

4. 6iii9vild 1.1500±0.2121 0.1250±0.0354 0.8250±0.1061 0.1500±0.0707 

5. Arm.] 0.9500±0.0707 0.2250±0.0354 0.7250±0.0354 0.1250±0.0354 

6. vitiouniuval 0.1250±0.0354 0.1250±0.0354 0.7500±0.0707 0.1250±0.0354 

7. Alumna 0.5250±0.1061 0.1000±0.0000 0.6250±0.0354 0.1750±0.0354 

8. 1.41111U 0.1500±0.0707 0.1750±0.0354 0.6250±0.1061 0.1500±0.0707 

9. AnrwagInnii  0.7000±0.0000 0.1500±0.0707 0.6500±0.0707 0.1000±0.0000 

10. Aoun \nal.fmiu 0.9500±0.0707 0.1500±0.0707 0.8250±0.1061 0.1500±0.0707 
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21.111 13 n -rAllitivoltrunitVniwiu&4nrial5m B. cereus, E. coli, S. poratyphi am; S. oureus 

GJN 	L. acklophilus (A) 	/ . pEontorurn (B) cHL6nitualvriaSENLilaililn'mLkaciarThwin 

ar- Ertiiiiourita-ragioul-ainvronn-JAH 
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761 14 ehulafiLfloainniwitglkriglm 5. parotyphilmsAofth.m16 L. ocidophilus 

aivii5Ljulaifluarmitai@inviito 61j5uuvAtruniwiToifiutoinynln-15A1 isatein-nr,fi-nmat 

191PqRS1, 1A) 14(3191'1 ,1,791q/C.19 (P) 19/if7091cuceisrn-i4 (r) cnc (n) 	n-wr-r-,41n4 () 
a,k6iVt,.14 	 o4.-“‘CS, 	,,k; , e4 	 , 	,},6“,lakft 	4 Liei1I 

15 Inia9dto1NOcum5ti L. ac dophilus chnuoloan-nr, HCl Si@vailuEinguiL46-m-Tetmm.  

cili'qinniTtiadtintutnai 3 ei2i3J1 
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4.6 nencooaouaarNeCiumuniai@mai5otimintiloagnIu4viili itnitictleuvitinOlcus 

lculdinmuljianiwluvruChin-ivri5 

Lactobacillus 
	

(L. ocidophilus 	LLa:-; 

I. p(ontorum) ii%9 -ar5nkitivritini5datAinang2aAuni56kiaiwivil 3 0.11-nt iLd alpha. 

amylase, bile extract LLsnt HG LaJaviinnarnaulitionvii-avia MRS mirin. Sami5arioTinnUalat 

1N1i49in5n 66man51el,u16inifillnyAi (Fos tot inulin) oThruLilocuNtoniitnicuql] LilavTinTyLiiltu 

diMV11111,k1E71,4155°4-“Jal,M101TL:11,1111,L9i 0, 0.5, 1, 2 LLar, 3 ialiii cvlin-milAnctnuTRIailtEl 

(riciii 15) LLatAiuwuvri5m-ini5orirl bitiv1)FiEruvirlEicubriinn5aWrNoi1 

n'utm-iini5th49iaq (itriJianaruElluvril 6n3AthitiOnrim.maTillikaanainailat.1@TVITJ (0 

i-A1,11) rgirvraviouILLooitcomml 10-15 aot51)i4 16-21 wHibnniv-r55ap.159ruzIOtroUn4 

2,2 	 2'  
Lactobacillus 	2 a -10mb- 	ocidophilus Lot L. p( ontorum) mininuracadolicuwitnwslina 

LLatan'AN71,u1o6n/nIcwiim luipan-nniiiLkann (alpha-amylase, bile 

extract Lull: HG) 'a'vrrirn@iii19-1L -inn- 1f .viUnq;111,1151culanffiL6t1),Itieuv - in7ufpd neinsai 

.17EJWIA'Q6ltdcvnlon (P<0.05) looLilEcu -nt-uncii5tmt,nanfliTL11.191111 1 ihtan luary-rm 

2, 	2, 2 

alpha- 

amylase atil6m-ifyrnaotwroalucMd ti L. ocidophilus lunivimaulitoviNnanwirioinn19111 

A Vi cy L1409111.1 1,01%61401.1115.1 hnny,1 . 
	

or_iati 2.12, 1.89 aftii, 2,81 9111,1t11011 Lai@ruTmala 

L. plontorum 1(10,07J11111011,M1VITSLk2fflvtl 11dElliMaa101611'61(1Nalg115afTflW1111,1,10111414 1,VOL1T51.1 

9/1011,1,a1,1401,(11511:,-ilau nin- 55o@is'N1 	5@€J 2.70, 1.51 tLmr, 1.62 arilt&IPLi 

luoirini1I6ualcv-r5 bile extract iiintrEithrmilurvrall] 1 ihian 	L. ocidophilus 

691yini55no'irvalac6lieDealyerria(o -tr6vlcivroli olocoluw 	 ( - aEiot 2.50. 4.27 um: 
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2.73 P11.11111)11.49.10..W..EV1 N61.11/16 t. plantorurn LIJUITLIM5tl1.111,i bile extract fik.1.1Elt1,70111151:134 

LLattiiiouil51111101 	i'atuat 1.40 'lat.: 

1.20 0-0r4lti't 

adiThrw1LatafuvrAtc4c)nnmwNirin@lhigin3J Lactobaci((us tudinifird HCl az( 

TirLA"m-in-rnaoi'5612,1hildil 61;i'l 2 a-Tuyiti4 11-a:-.,Etna -Iltinn5cdait.nunillarnitluvrilLkonvm 

Ln (3 €tc)1115) ilaimufmA”h1156 L. acidophilus 

1.19/1\ 4/ 1,1,W.5 P ,14111151.15111T5 1.10 -ai 91nfi -J@ IIWYQ15.-Etit'L'Jd'1/11TCJIJ 3 6816111 HO 7.06 LLat 3.65 

V111.1Z;"g1l 1,1,a.11h/1/1i1 6 /. p/antarLial 	 u:LJLI"wl 

1/1\nliffill)1)-immoi1)9r11--,tEtnairnaiLLviifiti (3 ihiLl) 	5-emst: 2.06 Liar, 1.86 V11111PIJ 

thz-,/hit'n-nwHla-nat-M -inAocANewliAnivrragENISiacit,il'aJbrying5aMn9rdallOuyliElid 

a,ntrAtilL6uoivm'Vidu alynnaunut,illaillUiwIniiultriml Chou aatvinni (2013) 

nyALflTiniaarti5-ing-AtiviTtulan'ainemlyZ,vmil'acilafiolAinnio 3 €((k12 	1,111/101.1 

(Lentinulo eciodes) 1,1i101./ 1151.1111M1 (Pleurotus eryngii) 	 (Flarnrnulino velutipes) 

LC:JoNailLliernAm§mliW69152FriailAilrlti911)/10i0Eat 0.1 - 0.5 Tominwrin NOMAIMM/Itldi 1.1101:2T1 

onadanufiuVilni-3 oilimovitni&r.4-inn-J. 5- ovrt)9rtrallhy5Filthluiniin ?a L. acidophilus, L. casei 

y 	 6" 	11, 	 o 

1,6dt Buridobocteriurn loncum 1C2I .Q11,3.1@1,1/111,1,0Ellat11/1111111JLIAL'Ula
9

lf101110"1":611111E1aE (gastric 

, 
Juice) 1,1,M1110 (bile extract) 
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5. micileonifAju 

(CONCLUSION) 

niT)1"Erii UiinbnartTin- -JC(rJuatJy -flul@inlinlamilainLymq-il-AiAcif°11511"vinvh 7 tliEnt,Thii 

0214M1 d9911.11151111E1 601.Ailtna 1,Vw11.111531 lAV1111151Ani 	 vinivn 

ohlouliLavinuaa ILa2,,)11itt,19. 5gd1u 40 	10 iornfuriv itiqamijci 80 alrinvoavnua Enn,1-nattu 

imvpii 150 '40u7u-rfillostuyinniwit4-2dila-riarivaino`hvil 7 %ilo c/1.5:,/titna1 4n 1, 1.5, 2, 2.5. 

0 A, 	 , 
3, 3.5 am 4 iii1111 '1f1(1.Y1.11.1101`501111,9/121/11,M.1111,n1.1%Viinainamiivia yrtryin:qiniaituni5a69.1 3 

4)11J1 aiati@uiiivnina-mv.°114 fl9f5arinalw11m4vmo 

.1; 
ario@ul biu1,111@l1A01.11,1;gMLIIM.I'llTh ickliNatfilrinrmiomooltilozpn-j-InTArThoimiii7w6lui 

-i'inEiila- -Jariviii9i1X1 7 	alEigunItedilL-Jai uataivrg:turrriariiln-r 

awithrinautolaiwriqviliq4-16761n5InnsiiiiIaln-a-ng4.111F11,IMLIAfr1V161.1 1A911l111n0 61.191711.4 LLsw 

ihAlricutInvlaaapiilaa Ii,n..roab-}1,mina .Q1n-*ra-rwitrivrmoo-iutid:gun 

iiinrivTin-5moauznyirk15vi1uatti-a6n IminiTlInithailtuallirratiliA'aNucinnOlthitlein 2 

-6'@ (L. ociclophi(us Lt.al-,/ L. plontorurn)iipm.whiailuitemat 1 lqtruillM15 

tin5WIcy91.ivr-aina'aJlifflui,EwlnvT.ing-) 61MYL11910111TM1151,151uloo-nvnin-riki (Fos um; inulin) 

NaniTtnwaauvai'lluam5ati@OovInanuviugilwan5te..in-r-ii,lurialN'61.1(vitinulthlulaViaii 2 a5&yTti4 

lutruti4a/matonciiollvild LVIG1 Y1naJ LVNIU11`4111M1 66cito,tounanaiLaolNan14n5:At.in15IA5grdol 

lktri 8. cereus, E colt, S. porotyphi 

1,= S. ouiplis lovrk-naru"JLitkihula (dear zone) iiiiilov1nf1561JL4nriFillm61ln12kautivill6 
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ml] Lactobacillus 1711561111.1@19415Agt111,40Ailr-Ja1101501TOV-111110C14flArn5°IOVaU Naf115iiflUlTIAJ'il 015 

ISAW01511111flA IL 	LUGl1d155aJ efl5t115 1AP4291111-217515AgFJ1 	 L. 	ocidophilus 

5. parotyphi 

0.8750, 0.7500 UM', 1.1500 16611661.1M 	 Ila:-"AlUlli@AlciN21111AI@AVM 

A' A' 
WEIVI2 6. plontorum 81L15E1gilltilISAIA11-571 a cerei.islA91 

1.1500 Lot 0.9500 MAALLIVIS VIA&lkl 

LitlaviAniTFInw16'915n0-15&rnni-noWdlmrENNhoill6n0;aillitula6rn,iiziolaluvict4i4anlyno 

ULLri alpha-amylase, bile extract aat, HCl 

@iviT,aElos@viNaLai5oriovinoloonmATI.14*Ili tInt,mixidini-Julioltv 0, 0.5, 1, 2 LL04(t; 3 

.17f,111,dn151ilittiaff15td116-1 fTeltTM 

cumammu-ii 6615no155eofil'Ata5*ACinli Lactobacillus 1711 2 altiii0141,60,,Aoivimg011,4Ecji,61] 

xnaftiovIndio 	 luyInaniitvi-LOu@iiim (alpha-amylase, bile 

extract LLat HCl) ii6minynapr-jaarinntil(6uviElnLitlilui.aFinitiLaiciltion-ril},pauqad 

fin-uniA52,:mvianni5tinnu 1 'hill., 19..dagynz; alpha-amylase vcriliiminiwwillvitanN61.nrii6 

ocidophiltisiumwmablvoamoamiwrivNnnohvid 11/1911A@Al 66az;69hG1u155n1585 Fee Beaulm-, 2.12, 

1.89 ax-i, 2.81 m1l.161h ltrownlailinfITILLIa194151,;u1ifitl N`j.1.111581 L. plantorurn hue-rwmCalulLiiEffi 

Naida-narThwindwvivriA AltrIrillY101 LLazIA@runlm 	 -,1@uat 1.22, 5.92 'Aar, 

1.47 wil.i6'1610.i 11.101111rIllASIA@TIA15 bile 	extract 	cl5.1rOari,aa4tun-inia] 1 	N'thaliel 

ocklophilus ill6m1111 592i1)1Z-11101,1,R:ic1411.1@l1,115A/lrIAIDA17161fTM1111Aii014ali Lchuiltd-)a 66an.112 

tnim 6auat 2.50, 4.27 [tat; 2.73 vi11.1441.011.rtizurirl 	u•iA't1 6. plantar-Lim Lliari'1l,M15thitti bile 
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extract Sit'ElL'Od'IniTiilliviiiitl (1 Eli')L.41)N0o01'05-inn550WU)0z-ilq0Lilaragtu0-riiiinoTiat-TTN-1 

IS4114@1.1 ita:Aiiio1.1115arnai 	i@Eiaz 2.87 toli 1.70 0116iku 

e0illAhlefRmui&Y)0-15`aqi'50'601.0tivii6L-41 Lactobacillus luaniitit HG "@:',719J 

&sin155apin91'd@INtrWitiv15 2 aimi.u6 vri,t(itLianluniTtilltrun-iiCiarmiltuvriitiiimnwri amylase 

tat bile extract 1.-Aviz:Laa.-in-mili 3 ialan 1<urnivinl•AnNu(016 L. ocidophilus 

vhciNaLztmotiovintiiivivitud 	 iiiimin15@ail7c4Itutina1n15ti8i 3 R771SJ5 hla j@€1 

az: 7.06 iLaz; 3-.65 oiL6iPti Lottuniti:-,Liain-miarijilAifiu (3 cililan)Nuviti L. plontorurn c)164-̀ 3611,11.1 

@114151LNIA@CAN0110-flOe10vAovuivnd LiatLiiio(tAilw il5a15101n2ii)o 	i@uag; 5.59 Lam 10.45 

V1116'1Pu 

,=4 
'irminEnivmala-nlainLvdmailwronw-InLviovitratnfliovi 7 a1nTu4 e1arrana55JUifia15 

OFT2TinvrmoviaL Ain 	 cial.n7FiiiltAryriLquan5yrilui6n bmilt-yrmniuni5Latij, 

(oalNaumunli 1_151(ti avin fI15ME161@f1015P LLaration-raiwieroni-w-nnioulu5ryorm61,1@ivrralS1 

u,a°zonwriluln6nynliriki bmi(Imn.intrilnaro-mii1111641(ruvinn'm 

--iLmiz•vitinwnbinyriAlor-ranutv 	 LLaz-,aindiol951@alln1e15erfinIvermiltii(L( 

Lta'olau1Airalurgluin6nIoqLun-i1e15atimOoa1taTu4L1 

unnvind Liin(krmuniii-r8luni5ofiviALilalv114a151aInLvoEfl-LinAu'ibsitim 	oin Liat, 

IlziooliEwie4t1'31nR LLeiollSiliAti-hemortnnLVio(11(ifilrip"WlAi@lc,iaio ilear5-)n-mOtiaimnuto6niiii 

cliammlhirn(TartruffiaLcandoitdoluAtivinlmiLawmi LLatilLvtrAt'am(dR2:/t1-anciJniNnvivizuilusmN 

L1Juanw5LiaErii1vil9)kl.LI 
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wani5)tmlniolAth:mawoolai5aricitcrogi-Rag HPLC 

015-11c4 f1.1 1125'.51,Att'VelH15/.11c15NTLIill'W;II HPLC 

W151nonitu 
jimITAIJimp  

(niaillm) 

Rt* 

(taiii) 

nQiflo 

(glucose) 
180.16 3.898 

ami910 

(maltose) 
342.30 5.073 

Arloo 

(fructose) 
180.16 3.578 

fruafilma 

(galactose) 
180.15 4.018 

linalot9niza 

(maltotriose) 
540.44 6.867 

9.477 
LoaImmo-15-11w 

(maltotetraose) 
660.60 

uamilaa 

(lactulose) 
342.29 5.372 

n 	
1' 

94111ERI*1 *Rt (retention time) var mei l aimanusia°,-;.ficu-Vtim luaRnEuvi 

L-Janvaiviteualn-nli,nyalAvurolavnilnaicia-arnom-N4teniti,v7t-Qt-vialvlo 
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3 	4 	 6 9 	10 
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Glucose 

200 

16C 

Rt 3.898 

N 30 

-40 
Rt (min) 

n.11-frnari191111151rdole um nipunOtia winnn5lynitveik;u HPLC 

Maltose 

200 

160 

xi = 5.073 
120 
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Rt (win) 
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67 



Maltose 
"00 

600 

500 

400 

70 300 

200 

100 

Rt = 3.578 

3 
	

4 
	

6 
	 S 	9 

	
10 

100 
Rt (min) 

2ttli f1.3 IMIT-11.061,fl`dlit@IdTda.M15. 11,11Afreftla W1/1111TIM512,1filE1 HPLC 

Galactose 
— Ora 

600 

500 

400 

300 
Ft = 4.018 

00 

100 

0 .- 
3 z 6 9 10 

_ Igo 
RI (min) 

VC] n.4 IF8j3J-iloLovardnlaT,Limpurravapicio 	 HPLC 
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Rt = 6.367 

6 	 10 

Rt (min) 

Maltotriose 
200 

160 

120 

!) 
so 

40 

3 4 

-10 

.,1i171 n.5 IM111119114LnyuElerrartvitayaoldlmliv a1nn1s1tns104acE4 HPLC 

Maltotetraose 

Rt = 9.477 

10 	11 	12 

Rt (min) 

2itil n.6 In-ilnici4uvLiala-ilrivAnuadoaia444;44y9-ryllepo 	 HPLC 

200 

160 

120 

so 
I 

40 

5 

-40 
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6 	 S 	9 	10 

Rt (min) 

100 

Lactulose 
700 

600 

500 

400 

.e.,70 300 
Kt = S372 

attic/ n.7 19-'1'4.1'1191 ammala nuivripuLvd0a 	 HPLC 
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i:Cw'iv.Ty I 	2 0.033715 

11.5ioryilr,. 15 2 0 011119 

L'Amjn 25 2 0031932 

61.7irer4 3 2 0.15621') 	• 

Aitin. 3.5 	2 0 05 ( 	' 

2 0 045162 

individual confidence Is 

lests 

Test 

Method 	 S'..stistio 

frinennn 1.1 

wani52tmintivii5aiihu5i one way- ANOVA 

Result for Table 5: total sugar 

Test for Equal Variances: total sugar versus 

sample, time 

Metly)c} 

	

Nuk hypothesis 	011 va'.ances are equal 

Al,zofnatfte Hypothesis A: least :-Dne variance is :trip, 

Significance Level 	CI 0 05 

95% Bonferroni (.onfidence Intervals tsar r. 

sample time N 

	

1' 011'010 	I 2 0 1 '1120 I*, *) 

Litiiu-knJw 1.0 2 0 092318 I', 

	

Lihwu Ilt130 	2 2 0.0'2903 

1ie4111:1`.430 2.5 2 0.717294 1'. 

	

L.Ovit.otilo 	3 2 0.01633 

	

1inm./111330 	3.5 2 0 076863 	*) 

	

S°olx-nur. 	1 2 0.0831 

611,11.11.13Ij 	1 2 0.031211 	') 

di2U 1n11 	1.5 2 0 056356 (*. ') 

lil.F.1.01111 	2 2 0.032032 (*, 

2.5 2 0.16189 2, '1 

1,V1Prril. 	3 2 0 026163 (*, 

1>7 v^u115L 3.5 2 0.006930 (, 

Si M.1,11:1 	4 2 0.118794 (*. 

	

1,17TFACI.Ii11116.1 	I 2 0.234315 (*. 

11A41u1 n111101 1.5 2 0 08962 1', ") 

	

oUtrkmivial 	2 2 0.057417 (*, 

Anr.ranlal 2.5 2 0.087964 1', ") 

	

1,&itora111151 	3 2 0.093971 (*. 

	

Liiim4unnlo 	1 3.5 2 	050131 {", 

	

Lght"11111115 I 	2 0.163978 1', 

	

alrailan! 	1 2 0.024112 1*, *1 

60.0141.17111,11,111.1 1.5 2 0.038942 15 

	

Lc10).1";lillIjli111 	2 2 0 085489 

L';wit",raa.u.X iu 2 

1511.1.1. 	 0 Cirl 711 

Cnr^L11'i1111 11 3.5 7 0.057017 

	

;i:;‘,1J-IY:111.7 'Al 	E. 2 (1022557 (`, 

2 0.0-32109 (, 

	

t.i°,,itrir,;:i6irH 	1.5 2 0.333613 1'. '1 

	

074.1141 171 i .t'.1111: 	2 2 /1 111652 
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7)094.2 

.,0'.5695 1 

,waraaa 1.5 	3 0 0037687 ( 

2 3 0 0 009813 ( 

2.5 	3 00035576 ( 

e,"1:/13...nd 	3 	3 10017621 ' 

,(2((q,(39(3( 	35 	3 0 0009000 

40071/15 ( 

, v((10,11 
	

(Hence 1e30(  - 99.898093 

lest 

Sr risT 
	

Value 

a 000 

0 397 

Result for Table 6: TRS 

Test for Equal Variances: TRS versus 

sample, time 

(Aothoi 

	

Nun hypothesis 	Al( variances are equal 

(((ernati,e hypotrrst At least en( ,,aria5 lift( 	it 

Significance (eve( 	U - 0.05 

95% B-3nferrc C(3:11,13(33e Intervals fur Standard De31,311 

sample ;ir, ie 1: 	StUe, 	CI 

	

(3.-frinrouW 	1 3 00020648 ( 

131311.1111.110 1.5 3 0.0056241 

	

;3,"0111 111110 	2 3 0 00410 7 3 1 

63m.(311.438 2.5 3 J 0101372 

	

Ana olno 	3 3 0..005610 

0.3:1211. - 1V1,3 3.5 3 0 0039678 ( 

oinumna 1 3 0 0068826 ( 

	

SW11.111111 	1 3 0 0110329 

Sinin.nii 15 3 0.0117215 

	

Vcinn(n1( 	2 3 0 0032005 r 

Li,""tiluina, 2 .', 3 0 0031214 

	

(.12gnann1. 	3 3 0.0026951 ( 

13:41,1151r 3.5 3 000313/4 ( 

	

tnnu2asss 	11. 3 00183229 ( 

	

111M119Thilt,I1 	1 3 00003541 

11.5  1 5 3 00060556 ( 

	

1.131‘,1,131Th116.1 	2 3 0.0092698 ( 

S131J11U11161 2.5 3 0.0018339 r 

	

L1t,111:e%1W.11 	3 3 (102193(13 

ilt3,1111i111101 3; 3 0011015( 

	

utimu -rmiluri 	1 3 00031364 ( 

	

Lcinu -kraJuit: 	1 3 0 0016023 ( 

	

14111n001U 15 3 0 0037613 	 ') 

	

Llic,11.13Ealla1ld 	2 3 0 0023029 ( 

(174,31fliat.2 2.5 3 00225211 ( 

	

(1(a4)u IIM.Q4,110 	3 3 0.0065453 ( 	 •) 

L1T1triVedlipill: 4 3 1 3/130.1L05 10.00 CO2,:2 

	

074,114 IMIU11.1 	a 3 0.0059685  

	

11 	1 5 10015003 

olvito raiiiirc.1 1.5 	0027617 , 

1 3 a)047453 ( 

(.(htd (nal in 	2-5 3 0.0008505 ( 

	

(q.°c,ra Nm (6'.1r1' (i 	3 3 :.0316462 

132,50(1!'01('1 	( 	2 00046669 ( 

	

133.3,11,1A911FH: 	3 .1 0L2217,9 

	

‘133,10?”. 	I0„014`12:   

I.5 

11:3,13-0 

tvorodt 
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Result for Table 7.1 : stimulation L. ocidophilus 

One-way ANOVA: OD620 versus sample 

Method 

hypottrcrut 	Arr dream, 3m equal 

Al romans hypothesis At least one mean en 	11- 

'Erik:ant-re level 	a = 0.05 

Equal van an )o) Nerc art-rimed or rhe 	rrryur 

Factor Information 

Factor Levels Values 

-rumple 	10 control. HAS, Irddrr•, Arru '15 	02,1011 9u, 0.181d11700.6811. SkID.111.511fIT 

1,15i411.1 ]Ilifl:In;; LL71:5 0.1ft.11, 

Anulyue of Variance 

Source Dr Ad) SS AO) M5 - Valu P Celu 

sample 9 0.015525 0001725   3161 0.000 

Error 10 0.000545 0009054 

Total 19 0.016070 

Model Summary 

S fl so 	It sqrudr) 	red ,  

00073806 96 61% 	9; 57%) 

Means 

sample N 	Mean 	410 541, CI 

control 2 	1.91850 	0.00010 11.9068/, 1.93013) 

FOS 2 	1.52255 	0.0057:1 '0.91002. 1.`93718) 

Inulin 2 	1.9032 	0 0146 	( 1 8915, 	1.9108) 

SliArtilltim 2 197345 0.00672 	(196182, 1.98508) 

eti911.2115N 2 1.91310 0.00010 4.90107, 1.924731 

lirt(11)1151016) 2 1.97185 0.00318 	(1.96622. 1.98948) 

dirrfil2M5ualani 2 1.93735 0.00771 	,1.92572, 1 948981 

k*,11.1115uEiln'1 2 1.51800 0.00738 	1.90637, 1 92963) 

0.45)4{11, 	2 1.97465 0.00.;0'1 (1.90302, 1.98628) 

Li/rlrukr 	2 1.00030 0 00003 11 8976 	1.92043) 

Pooled 	)es' - J 00138054 
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Result for Table 7.2: stimulation_L. plantarum 

One-way ANOVA: OD620 versus sample 

isleithiL4 

Null hypothesis 	All means are emst 

Alternative hypothesis At least one me en 	el 

aenificance level 	0.09 

%Taal variances were assumed nor tine analysis-

Factor Information 

Factor Levels Values 

su'nple 	10 condul. FOS. keno, SicaLL . 	0, 1,1111:MI, Leirlun t 111E1 

vb1.11151111 	1.414] thvivu 

Analysis of ianarice 

Source DE Adj 5S Adj MS F-V-elle P-Value 

sample 9 0.038089 0.004232 15 96 0 000 

E0ror 10 0.002651 0.000265 

teat 19 0.0407710 

Model Sur-nil/a% 

SR sq IL-sq(ac13 	sqfprecn 

0 0162810 9319% 	5 1.61% 	739'15 

((leans 

sample 	N Mean 111)(0,, 9501 CI 

500001 	2 1 92881 0 00916 3 90529 1 51500 

605 	 2 1.8213 0.0319 ( 1/986, 1.8500) 

Jnalbr 	2 1.81570 0.00820 (182005, 1571351 

Lhumna 	2 1.9399 0.0211 ( 19142, 1 9655) 

31.11:1- 5J.1 	2 192815 0.00035 (190230, 195380) 

IlUtiolandai 	2 1 91195 0.00544 (191630, 1.96760) 

Lt3L312 3romjj it 2 1 96720 0.00707 7191155. 1992851 

1 90790 0 00255 (1.88225, 1.93355) 

tal(4364i 	2 1.9315 0.0223 19119. (.9632) 

2 1 91755 0.00955 (1.92190, 	913201  

= 3.01€2875 
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Result for Table 8.1: Inhibition_L. acidophilus+B. cereus 

One-way ANOVA: dear zone versus sample 

Method 

Null hypothesis 	At) means  

Alternative hypothesis At least one mean is different 

Si6nrficance level 	U = 0.05 

Equal variances were assumed for toe arrahytis 

Factor Information 

Factor Levels Values 

sample 	10 control, E05. Inuhn, 1,110V1ISX10,tx"s60 3511. V.1141151 %1 

oimnantrardani. 619E4664r, ra1ED3.1DEI 

Analysis of Variance 

Source Dr Adj ss Ad) MS F•Value F Value 

sample 9 047950 0 053278 	17.76 0.000 	- 

Error 10 0.03000 0 003000 

Iota' 19 0.5091.0 

Model Summary 

ter P 	ad6 	rdesh 

0 05477 3 91 1143 	88 8I % 	66.4540 

Means 

sandore 	N 	Mean 51.Dev 	9596 (7 1 

control 	2 0 3500 0.0707 (0 2637, 0 4363) 

FOS 	 2 0.5500 0 0707 (0 0633, 0 6363) 

Inulin 	2 0.6500 0.0707 (0.5637, 0.7363) 

0.6500 0 0707 (0 5637. 0 3363) 

Adrirnar 	2 0 6000 0.0000 (05137, 0.6863) 

6P(911.1113ulnill 	2 0.1250 0.0354 (0 6583 0 8113) 

11.1c4u 41610a th 	2. 0.6250 0.0354 (0.5387, 0.71131 

IS,C.(1111W75,1,- f:; 2 0.5750 0.0334 (0 4887, 06613) 

0101905 	2 0-5500 0 il 7(l7 (0 4637, 06363) 

ntionn 	2 0.1150 0 0354 (0 Cad?, 0.2613) 

Poo,ed it - 	0050(723 
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Result for Table 8.2: Inhibition_Lacidophilus+E.coli 

One-way ANOVA: clear zone versus sample 

eypornesis 	All nyeans are equal 

A rernative hyper heris At feast one mean is different 

3 en ricenve level 	a = 0 0 L 

dual variances Aere assumed for tie rnalysk.  

Fayor infermation 

or noir Levels Values 

10 Farther, 	 diP11111. )0, LV 	11)1i LIA(PUMINFA LItIM 	FillfatillL 

olc,van OFAin 

A; alvsis of Variance 

uce OF Ad) SS Ad; M5 ri-Va 	e :rehire 

sarnpre 9 0.01300 0 001444 	053 0 82 / 

error 10 0 02750 0.002750 

Total 19 0-04050 

meJer Summary 

P sy 14-sciNfitir R-sg(pred)  

0.'0524404 32.10%.0.00% 	0.0070 

Means 

sample 	N Mean StDoe 	9595 

cnntiral 	2 0.2250 0.0354 (.0.1424. 0.3016) 

FOz 	 2 0.1500 0.070/ (0.0674. 0 2326) 

nann 	2 0-1250 0.0354 (00429, 02076) 

02111111'41 	2 0.15(0 00707 (006/4, 0.23261 

Likt1111 	2 0.1150 0.0354 (0 0924. 0 2516) 

2 0.1500 0.0107 (00614, 02326) 

ritii2N-43t0Thrt.i 	2 0.1750 0.0354 (0 0024. 0 25/6) 

2 0-1750 0 0354 ;00924, 0.2516) 

Ltiiv1Na11 	2 0.1500 0.070/ (0.0616, 02326) 

Aravaiwki 	2 0-1750 0.0354 10.0-924, 0.2576) 

Peoled 51-Dev =0.0524404 
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Result for Table 8.3: Inhibition_Lacidophilus+S.paratyphi 

One-way ANOVA: dear zone versus sample 

Null Hwy-55es, 	All means are equal 

/C 18811108e yrcr 	At fact one mean is different 

) 0, 008.-ance level 	0 	05 

tqual variances wormed for the analysis. 

5  i D I) 	e tr 

nIDla 10 	control, 905. 	61,1411.11,91111-1, 6171.91115°,1 	6N411.2117,.111.10 	415°,1C4:1111, 

4211181, 

A7,1295 et uct.- 

()CiLlr:_te 	[OF Ad) 5S Ad1 M3 V 1-Value 

sample 	9 0.93050 0103389 41.36 0.000 

10 0 02500 0.0022500 

ca 	19 0.95550 

51.2ie1 'summary 

5 	0 su sa(.5-51) 	lsatnted) 

0.55 	97 35% 95.030. 	CR 3300 

1,558ns 

5, 	Moan 	550ev 	9590 CI 

central 2 	0.2150 	0.0350 	(0.1962, 0 55881 

FO; 2 	0 5750 	0 0350 (0 1962, 0 6538) 

hclin 2 	0.6001) 	0.0(00 	(052:2, 0 6/651 

01091101€1 2 0.6500 0.0107 (0 5812, 72581 

2.121, 1.941 	2 0 9E00 0.0107 110 712. 05280) 

6 -1;:1:41,17ilivreki 	2 0.7500 0.0707 (06712, 082381 

ki41.1115WI) 11d 	2 0.7000 0 0000 (0 6212. 0 /NS) 

Ph 	)1041910517. 2 1.1500 0 0707 (1 0112. 1 2288) 

2 05150 00350 (0 7962 0 9088) 

C 72 r,0 0 0 351 10 6162. 0 8038) 
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Result for Table 8.4: Inhibition_LacidophilustS.aureus 

One-way ANOVA: clear zone versus sample 

hylDOUlt 	A4 means are equal 

Alternative by 	At 6244 0,1).e mean 	different 

e qual variarue, 	4. (unreel for-  the analysis.  

aeter inlOnnatioo 

Factor Levels 474rues 

sample 	 H44. 	 LIAVIt1 ,MJ 107 0.1r,11.11ThWild, 

CM, IS-VM coal, yAyikit/ry.  

Ani(/SIE. 

value' Value 

sampro 9 0.68E60 0 72-S3 	8.32 0.001 

Error It) 0406750 0.00414E0 

Total 19 0.70300 

Model Sunnn4ary 

8.-sq Arsqua , 11 	r 

00935414 88  2204 	77 026, 

Mears, 

coat's, 	I 01_'20 r70;07 (0 0026, 0 2974) - 

F-05 	 2 0 000 0 141 ( 0.653, 0.947) 

0.6600 0 070 11 0 5026, 0 79741 

44,1qtrThUcl 	2 0.4000 0 0 707  (.0 3026. 0.5914) 

1, 72.7,1.0250 	2 06250 0.1061 (0 4 7 76. 0 77M 

AP1.1 Ita al 	2 0.6500 0.0707 (15026, 0.7974)  

i4-Aua it, 2 0 6000 0.0000 (0 6526. 49474) 

Arunvaii5arin 	0. 72,1.116I (0 5/76. 0.8720) 

Air wen. 	2 0.600 0.101 10.153, 0.747) 

Arativt, 	 0.6501 0 0707 (1526 0 4)74) 

pooled 5(0ev it  
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Nu6  nypoll pos 

A8cenatme nypodie 

1,956:52(dice level 

7prd, vandl 

Factor Informal/pa 

Faiar Levels Make:. 

ooh  

It 

Result for Table 9.1: Inhibition_Lplantarum+B.cereus 

One-way ANOVA: dear zone versus sample 

>ample 	10 cont. 	r( i, 	 oLld dbeL 2:511 viaiA14: .17.11,101 	 1.4 

71. ,711- id,166c1 

Analysis of Varlarre 

1•LP 

sample 9 2.49112 0.275792 36.50 

Mod dO 0 0(625 0.007625 

focal. 19 2.56737 

Model Sornm8o7 

0.06(32.12 	97.082L , 

sample )1 

control 	2 0.6(50 	0.0154 f 0.5370, 	81261 

Huhn 	2 	0.1750 0.11354 	1 0.0374, 0.31260 

dimom'Ll‘l 	2 0.5550 	0.1011 1 0.1R/1,16626) 

lf9PL'i5ll 	2 0.1500 	0.0707 (y01211. 0.28(6) 

2 	0.1250 	0.0 -3.50 ( 00126.0.26261 

11.101emisfluadti 2 	0.9.500 	0.07C-7  1.0.8120, 	1.0876) 

evnu 	ttal 'tttl II3 	2 0.700( 	0.0000 1 0.5625'. 0.8376 

AC,W11.1 	2 0.9500 	0.0(07 108121. 	1.0876) 

2 1.150 	0.212 	1 1 J12. 	1.228) 

Pooled StDev 0.0679212 

79 



Result for Table 9.2: InhibitionLplantarum+E.coli 

One-way ANOVA: dear zone versus sample 

Null 	=`, 	Air r8 

1(ternao 	8:82 	 Ar 1)208-  one r 

a 0.05 

5,6 31! vari2nce, were 	 fry We 

Fa; !or !nronnatron 

Farts 5r I eveN, 

control [OS, 163121 	 l'122,121 

t;101.1 

Scurve 318° Adj 35 	Adj M5 1-508130 P-V'a'lue 

sample 9 0.02700 0.003000 	171 020' 

Frror 10 001750 0.001750 

12);(1 10 0.00050 

M0512 Summary 

955:1 F sgracIN 	5c8prern 

0 )00198330 60 67:?,, 	25 25)2,, 	30003 

,amp 
	

N Mean SLDev 	0 553 01  

590160 	2 0.1750 0.0350 (0.109', 0.27109) 

2 0.1250 0.0350 (0.0591.01909) 

8, 0181 	2 0.1000 0.0000 (0.0301, 0.1559) 

	

-IL" 	2 0 1000 0.00110 30.0011 0.1650) 

L'AC11,1111- 	2 0.1750 0.0350 (0.1091.0.2009? 

1411 	2 0.1250 0.0350 (0.0591. 0.19091 

.18c1ru113.)81:08,01 	2 0.1500 0.0707 10.0801, 0.2130) 

Lti11r 	 2 0.1500 0.0707 (0.0801, 1021521 

2 0.2250 0.0350 (0.1521, 0.2200) 

2 0.1250 0.0350 (0.0591, 0.1900) 

	

12' -I 4f 	0 0 	330 
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Result for Table 9.3: Inhibition_Lplantarum+S.paratyphi 

One-way ANOVA: clear zone versus sample 

Hypothests 	26 mem I AN' eqi: 1  

Aitermsriv0 hypolltmd, At teas' pee red In is 116-rent 

Siandcance lave, 	0 0 00 

Eat_mr 0sformaricce 

Rioter Leval.= 86801C“> 

sensors' 	10 cantrdl, E05.  !ouFrr 0206 	20. Ortdortp, 0:1',111'1'58JVC*1. ANL 

LVIAll 	 A.1°,111, Li71C,IVVIl,  

sample 9 0.21850 0.023910 	3.09 0.021 

Error 10 0.06000 0.006000 

ictml 10 0.27550 

Model SofilMacc 

0.0, ;72.597 78.22% 	88.62% 	12.80% 

Means 

sample 

control 	2 0.52100 3.0354 tO 6030. 0.6070) 

62,2, 	 .2 0 0750 0.03571 10.7501 0.9970) • 

2 0.7E50 l) 1061 70.6030. 0.8070) 

LIAStp•101460 	0.6280 0.0350 10.8050, 0.77170) 

61b1U'l102 	2 0.8260 0.1061 i.0.503e. 0.(07c) 
olviv-knurd] 	2 0.7600 0.0707 (0.8289. 0.8(20) 

Plidteltarunt 	2 0.8250 0.1061 10.1030, 0.9070) 

1.11V1Iildill 	2 0.6500 0.9707 10.3280, 0.7720; 

Stroadit 	2 0.1250 0.0381 10 8030. 0.8170) 

diamnit 	2 08250 0.1081 10.7030.00270) 	- , 

0030180 '0086 = 0 07i357 ' 
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Result for Table 9.4: Inhibition_Lplantarum+S.aureus 

One-way ANOVA: clear zone versus sample 

Met:am 

1. Or hypothesis 	AC means are equal 

Arternative hypothesis At least one mean is afferent  

r;rnOrcdrice level 	a 	005 

Equal va,larte9 were assomeer for to 	this 

c actor Information 

'actor Levee Value; 

memte 	10 control, FOS, roar LiiltlINNI. N4:911:H511.1 V.71:=IN"N5N ET° Lliria1NI5N2-1 

1VIiIt 54N)Niri it SWIVEL, 

Analysis of %%lance 

Sr mrce OF Adj SS Adj MS F 	Ir 

sample 9 0.01200 0.001333 	9.41 	0902 

Foor 10 0 03250 0.003250 

Tratar 19 0.01050 

Model Sdnirnary 

Il-sq R %%ad 
	

prod) 

0 0570088 2697% 	0.00% 	0.005.0 

N Mean StDerc 

control 

FOS 

Herrn 	2 

2 	0-1250 	0.0314 	r0 0552, 021091 

2 	0.1750 	0.1061 	(0.0852, 0.2608) 

0-1750 	0.0354 	Pi 0852, 0 2648) 

971789511.:9 2 0-1750 00354 (0 0852. 0 2608) 

9.794.617511 2 0-1500 0.0707 (0.06102, 0.2399; 

taircsuatimerr 2 0-1250 00354 (0 0352. 0 2143) 

NIVN11511.1-11,1 IN 2 0.1500 0 0787 :0 0602, 0.2398) 

1°:14U irduiiirn 2 9.1909 0.0000 (0 0102. C, 18950 

f9tror1e.9 	2 	1250 0.0351 (0 0552. 0 211ro 

1;96n 	2 0 1500 0.0701 (00602, 6- 2308) 

F ralPri 	 05.7908t 
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Result for Table 10: Tolerance Lacidophilus+amylase 

One-way ANOVA: %survival versus sample 

Metnoo 

Null hypothesis 	All -,eats are ei s r 

Alternative Lis/potties, At !east one r rear s olrferent 

Spoticance level 	a - 0 05 

!coal variances sere assumed for the apaiyus 

Lsetor lnfermdlion 

Factor Levers Value-, 

tarriple 	7 contrJ!, FOS, imon,MTh-40, stilyr 	11, ;171File•115111/101 Ail%"9";11.W111, 

,112, NF111. 014-1V114V,  

Analysis of Variance 

Source OF Adj S5 Adj !ALL F  Value P Value 

sample 9 7-890 0 8767 	0-39 0.929 

error 30 6 / 102 2 2367 

Iota! 39 74 992 

Model Summary 

sci 11-sq(air) P somredl 

1.69557 1052% 	000% 	0.00% 

Means 

sampce 	N Mean sl- Dev 	95% CI 

control 	a 0.920 1-323 ( 0 607, 2 aan 

PDS 	 4 1-010 1363 1-0_517, 2- 537) 

Inulin 	4 1.200 1 918 ! 0 327. 2.7271 

Sfiriar00) h6 	0 	1.01 2.12 l 011, 2901 

0 0.855 0 749 (-0672, 2.3821 

LUalln55111lr 	4 0 683 0-667 (-0 885. 2 1(01 

ti4G1Nt4iN1411.1 4 0 580 0.781 3090 7,   2.1071 

5Ylati15'i141111 	4 1 735 1 922 1 8.238, 3.292) 

Sicni!IEN 	0 1.975 1 888 ( 0048. 3 5021 

07c0.n 	4 1,485 1 135 0042, 3.012) 

Pooled 511% = 1.49557 
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Result for Table 11: Tolerance_Lacidophilus+bile extract 

One-way ANOVA: %survival versus sample 

t269-33 

All means are equal 

tremabve hype) 3is At least rine rneri is al 

'31flirirrance love-) 	a = 0 05 

Fgdat variances 396r6) ashumed for the analysis.  

Fa:tor loftivalatich 

Factor Levels Vases 

	

10 contr.):, r() H, 	1, Liivritl 111:10,11,141leT1 	l'ki11.1111411,11111, Ar1141.11311112 11.1, 

L121011 l3YLSSdrI15.S4cy1na1J. 1 1111.341 

Analysis of Var2rce 

hhuate DF 001 03 231iN . 

sample 9 13.01 12116 	0.21 0 990 

Mar 30 203 33 6.1'8 

Total 39 216.30 

Model Surrh), 

0-sq 	20(adj) 8-sq prreeU 

50331 6 GI% 	0.00% 	0.00°6 

Moans 

sarn:Ae 
	

N Mean 510e, 	953.3 ( 

control 
	

4 1.220 L 664 	1 4 01, 3 876) 

4 2.11 2 .81 -J 5, 0. 16) 

lhard 	d 2.15 3.27 ( 0.16. 0.861 

078311 lidn0 	4 2.77 306 i 0.11. 5131 

r11(n8 11511 	0 	2.52 2.24 1 -0.14. 3.18) 

Artaltalidiu) 	1 1.188 1 264 11 /1 3 8461 

1.1,1V1.111511U11: 4 1.73 2.52 -093,39) 

LVAnny.n4-in 	n 2 9n 3.69 1 028. 5.60) 

2.017 1.906 (-0.191.5.126'. 

Arm, 	4 2.32 1. 11 	3 2, ^..93) 

0 (31393 	2 6'0337 
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Result for Table 12: Tolerance_Lacidophilus+HCl 

One-way ANOVA: %survival versus sample 

Method 

NVII hypothesis 	All mcaos an 

Alternative hypothesis At leastone 

So,r Dicer Le level 	q = 0.05  

t 	variances were puny- I for 

Factor Intormar)or.  

1  actor Levels Values 

sr rt ,31.- 	10 control, FOS, Huhn Li2ivn 

0.109.11.1JLAIIP'i 0;1401  LIty.1,4 

Analysis of Variance 

Source Dr ALL SS Ad) Mr 	sa JP 

sample 9 148.6 1651 0.78 0.633 

error 30 632.0 21.07 

1ms' 39 780.5 

S 	Re-DI R sq(adj) P-sq(pred) 

4.58977 19.03% 	0.00% 	0.006,8 

Means 

samp1e 
	

N Mean StDev 	95% CI 

control 
	

4 5.00 3.14 ( 031, 9.69) 

FOS 
	

1 6.91 	1.19 ( 2.22, 11 89) 

168161 	G 6. 49 3.61 ( 1.80. 11 11) 

ORRetinditie 	0 11.75 	7.13 ( 7.07, 1L». 

ttiiPp-p34( 	1 750 5.60 (321, 12.58) 

Liblt.111`411/61 	4 9.24 6.06 	a.55, 13 93) 

LiTo%mlifwm a 5.23 2.18 ( 0.51. 957) 

DIP55853iiDn13 4 6.15 302 ( 1 4 	1 

olvesie1( 	a 8 50 3.79 	_ 

0051119 	5 8.030 1.415 (3.341, 12 717 ) 

Pooled StDes,  6.58977 
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Result for Table13: Tolerance_Lplantarum+amylase 

One-way ANOVA: %survival versus sample 

Method 

Null hypothesis 	Al means are equal 

Alternative hypolhesn At least one mean is different 

Significance level 	a = 0.05 

Equal variances were assumed for the analysis 

Factor Infermatron 

Factor Levels Values 

sample 	10 control„ FOS. Inulin, 1,116,111111130. 1.91:-,1:1117111 1,1,901r11) 	61U11",b1.1U 

4.09)1T1r:14A111''.: 

Analysis of Variance 

Source Dr Mr SS Adj MS %Value P-Value 

sample 9 	1353 150 3 	0.841 	0 585 

Error 30 .5363 178.8 

Total 39 6717 

Model Summary 

5 P sq 	9-suradill 	Nrsurprechr 

13.3708 20.14% 0.00% 0 0030 

Means 

sample 95% 

control 4 1.30 	208 012.35, 14.96) 

FOS 4 1- 12 	2.49 (-11.93, 15.38) 

2 3.0 	3.59 t 	11 	35, 15 90 

ArratillIna 4 	181 2-61 1 -11-81, 	15.501 

1 	146 7.16 12-19, 	15.11) 

Alt/ 1 	1.93 749 ( 	11.72, 	15.58) 

ShanhltrailIthild 1 	1.59 2.39 ( 12.06, 	15.24) 

611:*itIMID1',1P1'1 ,-12267, 15.0011 
al,03hou 3 02 1 10 6E, 	16.67) 

1.09133131li 1.2 ( 75, 	3481 

Pooled Stfr 13.3708 
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Result for Table 14: ToleranceLplantarum+bile extract 

One-way ANOVA: %survival versus sample 

Method 

(huh hypothesis 	All Al)means are equal 

A t 	dhrre hypothesis At least one moan is different 

nci; Juhe %col 	a 	0115 

e assumed for the analvaS.  

cfo rind tior 

huatur I oven, Values 

ndmple 	10 control, 105. Huhn, 61133)11:131.1-10, 1(2613T1,13-333, 1,17103r115b111:313, 61%11.1"11'3111y113.1. 

63343111"113311ES3111t3, 69J61va.u. 

Analysis of Variance 

Source DF Adj 55 Adj MS F Val. he P-Valne 

sample 9 7 380 0.8200 	024 0 980 

f nal 30 100 696 3.3565 

15(1 39 108.076 

Advdel hommary 

17 sr R sq(adj) ll-sq(prod) 

1.53208 6.83% 	0.00% 	0.00% 

NIearm 

sample 
	

N Mean thrtrev 	95% Cl 

unntrul 
	

71 0.703 1.159 (-1-168, 2 .5 My 

1-03 	 1 1.680 1.907 (-03 91, 3.551) 

1.172 1.371 (0.698, 3.013) 

0391.134u5n 	4 0.845 1.198 3 3026, 2.1161 

019:011611 	1 0.880 1.491 (-0.991.2.7915 

1.310935311.331131 	1 1.270 1.889 (-0.601. 3.111) 

0.71.unTaux-0., 	a 1.215 1.531 (-0.626, 3.116) 

61:';',11.311'13.1f11.3.; 	0910 1 038 (-0.9632.781) 

t°nra+/811 	.c1 2.22 1.21 ( 0.35, 4.09) 

Ste WAU 
	

1 1.31 2.39 (-1756, 

P•1ed stDcv1.83208 
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Result for Table 15: ToleranceL.plantarum+HCl 

One-way ANOVA: %survival versus sample 

clothed 

?doh hypothesis 	All mcses are eouat  

Alterrhhtive nyoct hens At (e.3c.t -no mean is 2 

:168ificonce terse' 	a 	0 05 

the analytis 

Fehr Intormatinn 

Factor seeels Values 

sample) 	10 control fen. rrith,r, 6,44 	r. 	1 	611911.13 )363641, 

6VP.011 1161n1, tr.,64,41t. 1i366vin 

Analysis of Variance  

Source OF Ad) 511 Adj MI) 1--Varire P-Value 

sample 9 21.25 2.361 0.67 0.725 

Error 30 104 99 3.300 

foal 39 126 24 

Model Summery 

R-sh Pori(ariI) P-sq(pred)  

1.87078 16.83% 	0.00% 	0.00% 

sample 	N Mean 87Dov 	95% CI 

control 	4 1.155 1.984 (0.755, 3.065) 

F05 	 4 1.885 1.995 (-0.025, 3 1951 

inyrio 	1 0.475 0519 (-1.435. 2.3851 

0.661413440 	1 2.11 2.15 	0.26, 4,081 

6719)U1011a51 	4 0.515 0 392 	1.365. 2.455) 

,°,1,',11.111I111,161 	4 1 758 1 890 1-0.153, 3.6681 

alwan55lquA1t 4 1915 1 300 0.495, 3.325) 

67161.015684rTh15 4 1.043 1.121 ( 0.868, 2.9531 

2.61 2.74 ( 0.69, 0.52) 

LI:,101(111V 	4 2.58 2.78 ( 0.817, 4.49) 

95-1-31 rfero 	1 7/078 
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