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suafiSeuanfinguuda 8 ana 1AuA Camobacterium, Enterococcus, Lactococcus Hag Vagococcus
Tao# Camobacterium SaftumnSnlungy Lactobacilli ﬁ"mmnaqawé’aﬁ'lé’nﬁuﬁ”'mﬁmﬁu

#1190 1UNGY Streptococcus

2.4.1. Pediococci

dauilu Homofermentative Hz1s19oudrenan daBosduuungy nguaz 4 (Tetrads)
wiafhe 2 szum vendseronumadiAn: wadBeeuiiugn wiedhimedug Sadugdunion
deamsameiSunauanieslunnSeuAuTa (Micro aerophillic bacteria) mmsm’?sﬁqmngﬁ
sz 745 eswruwaion udinsayldafigungli 2532 esrvaifa uanmnﬁﬁmﬁtg"lé"lu
dundedududubivu 55 weddud udlimnnsanigldhniwndeitamududy 610
RIGHE T

Pediococcus Tnwuluemmlszianinna'ly vielundasusiidedad wu dundude

£
Tumsndaldnsenalsen



2.4.2. Streptococci
o/ 1 o A 1 -~ - \d v = 3
faihy Homofermentative jilswnaudaSvuilug nieSusmesuilumenselds
anmzililloandiou (Facultative anaerobe) Streptococcus Ue¥iianelfina Inufuuuiuas
a3 (Pathogenic bacteria) uuAfiSuluana Streptococcus Hunumdrdg lunskdamouda e
- a o 4 o A '
il  usgndadudiesviinduq AU S thermophillus, S. diacetlactic, S.lactis W%

S. cremoris &Y (Westhoff, 1998; George, 1983)

2.4.3. Leuconostoc
A a ' dyd 1 ] 9 o o Y [ A 1w 14.] = o
suafienguilligiswaeudienay SaSosdnilug viedetuilume Hdnuuzma
fuguinnad1oadei Streptococcus uATALTIY Heterofermentative A13ANTENUABATIIINAL
H alld by s d
youNdouazI A1 19U L. mesenteroides aansaniginnududuveniaia 55-60 nlefidud
) 4 ) i Q‘ ‘é o =y _ o
wuaiSsriiatiausondansilinausa  aslszneulidneleecdianazesdinty v
7y a o ¢ A a s 3 a a aa A % 1 -1 s
Snansalundasaatifivaneziusimsniayiy TaveswewuaSoaug lasdsasani
T v ¥ FA
nuafiSsuandn nsouuafiSeinedeertindu nuafioludiiat line linalsa
b 4
(Nonpathogenic bacteria) WLA W LT IUNURIVOINY
b4 4 [
10 Leuconostoc spp.. 148 L. mesenteroides Hipnwidgdendniusinszndniaaes
;w (] [ o a A A A a @ U4 £
uazuaIn1nes wennidesudunuafiGoriaoug lumsadiendusand lundadusiuuviin

dnde

2.4.4. Lactobacilli

nmﬂﬁﬁﬂmjufj’ﬁgﬂéndeui’mnau Goremufumoifouynmeiug  Aowns
sandnulums@u InUSuenieuuin (Microaerophillic bacteria) H30UN¥TA lidBen1seondiau
a8 (sirict anacrobes) tijeewnuuafiGsluana Lactobacillus Hesdfilsznevvesaioueuandieiu
wn udazmeiufsliquaiauandiediulyl weriiadadiu Homofermentative uazus¥iia
oy Heterofermentative lactobacillus  aunsanudsaaTIznI ldAn ARG siiaBuA
aunsaeSyfifenlszna 5 dnfulaoiali lumsnsinuanAnausssus@  Lactobacilli
aunsoduiul§isemsuindeld  ilemfovanaufuniiuafiGouandnyiiaduqezindy
18 wuafiGeludivaihiseliiaTsn wuegmumuiivesis fonyadad oz

Lactobacilli  nanwddgpnnlugaomnssumsndin  us L. bugaricus,

L. acidophilus \\@% L. brevis Hudu
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QI

-~ a A o o A1 ’ v R A o
azen 4 Wﬂluﬂqg’!ﬂuﬁ)QﬂﬂﬁgﬂaUﬂ'Nﬂlﬂulaﬂﬂ1‘1ﬂuuﬂﬂ3ﬂ’]ﬂwuﬁ ‘ﬂquf]ﬂlﬁiﬂl )} (]

unAne1eu J9gNienesnuIINNG Lactobacilli 18T Streptococci

2.4.5. Cambacterium

inaglungu Heterofermentative 418NN191N Lactobacilli 154 C. divergens, C. mobile

2.4.6. Vagococcus
908 1UNGY Heterofermentative HONWIDINNGUUB Streptococci 1¥Y V. luvialis UaZ

V. salmoninarm

2.4.7. Lactococcus

ineglungal Heterofermentative 0A11910NG1YBY Streptococci

2.4.8. Enterococcus

HINWIVINAGUVDA Streptococci

2.5. MIndinveauAAiTEIanAn
Y =] o = a = - o L]
mvdn  vneas  aszsuumsalasudasmsiuniivesasscnousunss  (wu
QU o v L] A -
a1 lu'lamse Tus@u uazlvii) TasordeRonssuvesenlml (viedusinedunll) Fawdaun
vngAunsdriiandume FvTuanuvEeueRid 81M15HIN (fermented foods) YANBHY NGY
;o C 4 B\ o
emisfifieunguuils  Fedailszasuvesems  @¥Tulamsa Tibsfiu  uazluliy) gn
$ L i ~y -4 L4 '3 g 3 1o [
nlaeulaaliegluanmifmnzaudeduilna  Taverdamsniin  udiislidesiuegiuiledy
' o Sa a a A adda 1 A ’
AN Aeiifle anmsssuMAYese WIS Filavesgdunidfilled anmuedeniiinadents
) a a ) =K 4 9/ ] o o o o -
wigduTa uazsumueaduvesgdun3d udu ednlsiny dwivewniwinduilusdisbeh
- a 2 ] = ~ -y o
1519ABINIUNUFIIAVBIRAUNT & HaTaMNIAdNIMIN AUABMTS AUV IAUNT O
A a o 5 3 1 4 o
o Iinansasin 18 lilmudesms (as1yd, 2538) uwdens Tulamsaiannsmitlilldly
o -g -~ a . “11° cat
nszuumsnlinzgnld TaudeuandnuedauuniiForlszian heterofermentative lactobacilli 19U
Lactobacillus brevis 1821521AM homofermentative lactobacillus 1Y Lactobacillus plantarum Wag
15249% homofermentative cocci 1%  Pediococcus pentosaceus Wag Pediococcus acidilactici
) o v 9 oY & [ { 9, E )
qaunIdRendndduannselfunaimslulamsalunsndansa  swdmlugiunsauanin

= ¥ 3 a Py o J o @ a o I'd o oo o 9
HAZUHANNDOUADNAN THYIR  UBSINHUSIUITUNTUBINAANUN Iﬁﬂﬂﬁﬂﬂﬂl‘ﬂijﬁ‘ﬂ'lﬂ‘ilz
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¥
flSnansanaaanimuaiiuiosas 0.5-1.0 Eafleunsauandn) uaziidmnudiunsadiuaie
WD 4.45-4.55
il =y L] AM L3 Q' 3 1

maihnuveswaiSouandnzieliifansasdedg  UfasomsminGududns
A Y a o @ ¥ v ' v A
nlaswihaalldunsauendn swhidanudunsadsuesomisanas  awseuwaie
suaiGouandnmudnyuzmantnoendly 2 Usziom A9 Homofermentative  uaE

Heterofermentative

2.5.1. Homofermentative
ﬁmmﬂﬁﬁmmﬂﬁﬂﬁmmswﬁm‘fm1anghﬂw§'mf1maﬁﬁm§uau 6 ozaew Tinsa
uandin 85- 95 ulediud dnnhmefimAendenliiiunsaesdanuazaiuoulaoonlud
ianiion ﬁfumuﬂﬁﬂ%ﬁansﬂuaﬂﬁﬂéuﬁ'ummfmmuaﬂimaazvhwi’hzjwaé’mmsmﬂﬁfs'ﬂua
adn  Taoeulmifiefvegusnaudedylalanara@uiiSendr  Phosphenol-Pyruvate-Dependent
Phosphotranferase System (PEP-PTS) ﬁﬂ‘ﬁuﬁﬂiﬁmﬁﬂﬂﬁﬁ?mlﬁum&iﬂﬂmﬂﬁ(Phosphorylation)
oglug1lues lactose-6-phosphate mm‘i"’uwgmﬂu%ﬁ phsopho-B-galactosidase 18 1a3 Tadily
galactose-6-phosphate 1 glucose éﬁﬂgiﬂﬂ‘ﬂzﬁi‘lm‘ﬁl‘ldﬂ‘izﬂ’mﬂ‘liﬁhﬁ"]‘ﬂm Embden-Meyerhof-
Pathway : (EMP Pathway) wldfuuananluduneugaie desnlaouneningna Tae
tou ] lactic dehydrogenase #91 galactose-6-phosphate 321d1gn217UN 137199 11 D-tagatose-6-
phosphate pathway & tagatose-1,6-diphosphate uaznﬂﬁumﬁu dihydroxyacetone phosphate
hogateulan] tagatose-1,6-aldolase @saznlAouiiu  lyceraldehydes-3-phosphate Tagion'lany
triosephosphate isomerase 51?»1 lyceraldehydes-3-phosphate Mumsdnarlunszuiums EMp
pethway tazi/Aeuiuuanmnludiga
ﬁ”wnafrgTﬂmzmmmm’htjmm5mmuuﬂﬁf§mmﬂ§nTﬁamﬁ'ﬂmu"lmﬁ PEP-PTS 1
¥ingladeylugy glucose-6-phosphate Buid1g EMP pathway Iifiunanianluiiqe danina
nuan Tnaezaunsadudnadhguaunusy ldoe nianngriAunwemaTasew lanl
galactokinase 18dlu galactose-1-phosphate 'B’Iﬂlful‘ﬁ"lq' Leloir pathway s ldiih glucose-1-
phosphate mmfu%sgmﬂu"lmﬁ hexokinase phosphoglucomutase nﬂﬁ'ﬂurﬂu glucose-6-phosphate
Fatlusanarslu EMP pathway Lﬂﬁﬂmﬂmmﬂmﬂuﬁqﬂ FouuafGeismndounyd  18ud
L. bugaricus, L. acidophilus, L. plantarum W% L. casei udu (Lawrence Uag Terence, 1979) (A4

uaraalugui 1)

2.5.2. Heterofermentative
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& o a A @ & a4 & Aa 9
weuuaiGouaaanicwsanimheang lnanSemhmahliasueu 6 ezmeulv
psauanAnlssngr 50 wlesidud wazadnmiveulaeenlad 20-25 nlefifud dedrusu
t4
. a a v [} &
Leuconostoc mesenteroides (Tamine, 1981) unpdnuedanguiles lifiieulanl aldolase Fuitu
eulmilunszuumslnalalada Fehlf liansades fructose-6-phosphate 11ty triose-
4
phosphate 39#8308nT ladl glucose-6-phosphate 1AIilY 6-phosphogluconate MMYTINAMIGATE
v 4 4
decarboxylate 1A1ly pentose-phosphate Aufamsueulasenlyd auilfuuilu  pentose-
phosphate Taatou Tan] phosphoketolase Taenulaeu lildh triose-phosphate LQi¢ acetyl-phosphate
Taeiew lani phosphoketolase Tauil triose-phosphate sztlouiluuanianld dau acetyl-phosphate
¥ F4 a A
venlfeouiilu acetyldehye uag ethanol usnaMiuvafiGouandnetvesldnszurumsoug lums
waANAAS A1 19U nIRevdan nsaresiin uaznfiwesea iWudu @waaslugili 2)
2.6. a3 wmsiivdinsnigvesgiuniduiiameqlasnuniiGasantn
o4 A = ar o’/’ = ot P o 9 A 3 o .
suafiSouanfneansodusigdunidon  nldAvguamlumanusn  (keeping
. ‘; ¥/ A @ o/ g
quality) taiiuanuaeasovesemis (safety) lédaiitlodon1a Asil Ao
1) Hydrogen peroxide (H,0,)
2) Ethanol (C,H,OH)
3) MIVAUABUDTHIS
4) 1if1 redox potential A1
[ 9=y ° o 9 o c’/’ = o S a sdo A
5) ihldfiervese s mlviinamsdudimsniguazinligauns iardume
HAANTADUNS I (Organic acid) Hana¥ila nsABUVI tudazsiiatianuanTalu
[ 4 3 = = \d Q
msdutiagaunsdldmanu
= = o & & =4
6) waauuamesladu (Bacteriocin) ¥uiluTuagaveurldIndvielilsAu Haligni
lupseiuuniiise
g =y \J =) U
HaYBINITaNBNB MU ATBLLANS BuaARnIENIIMINGR LAZNISIALTAYIONYTS
LY Ao @ & o 3 v o 9 ‘: 3
niin Aiddghe annnsa Teadatulussvniemsmin msadinsafivziluduneunsnves
msnsin Taemnlasuasns Tulawsaluerns luillunsadunsd (nsauandn uaznsaezdan)
L) 3 2 J o o Q'
Tasszifadundsufumsanaswesanuiunsadvesems  Sunumdrdglumsiiuegms
(3 U =y W wz by fod )
Ppusnu azanlasadsvesndaduaigaiie uenniliFeuunfiSouandndannsonaauas
' o & a A a an 4 v 4
lamldesasiuisgdunidouusamile lnnmsadunsauanfnuazninezdan Feasvaril
un nsadesin nialuiudas: wenlufle wswea lelaswunlesesnlas leezdaa
+31ady 2,3-m lnoon exdiiad 1ad 1wy lwmen oulaluames Teladn weud luledn uas
HUAMDS 103U (Klaenhammer, 1988; Lindgren 1182 Dobrogosz, 1990; Schilling, 1990 #az Piard
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14 4
) as \J 1 -y =) é A
UaZ Desmazeaud, 1991) NARITANNIVABMAIIzvBnaItwLames loduduiluasi'ls

v v
mmsanuwazIseluassil

LACTOSE .
cand G= L.-:C-OSL) G_U\-OSB Gr.L%C-' 082
{medivm}
u.-:
////""""3"3"9’ ////{ /// ,-—5!///?3"'"‘3“//
(crioplasmi : acT c =0 ’ C.-.L.-\C'OS:.
ashospho-2-zalacosicase ! gaiactokinase |
i GALACTOSE-1-?
GALACTCSZ-3-? GLluCos:z !
AY? N Lexokinase :
; 2-D-: d . AD02-"; / shophoglucomuiase :
gaiaciose-§-P-isomerase - u!...A.OS.-,---:’n 3 e\ -p

i glucose phosphate isomerase

i
TAGATCSE-5-P ?RL’CTOS:-:-
ATP~ .A.T"\} I
-53-7- hoennoiruciokina
tagatose-3--xinase | / /( oY

AD?
TA .-'-.';'CSE'E.S-Di? .-RLC—OS:.' 1 3-Di?
:agatose-i. §-P-aicoiase ' >< i iruczose Ciphospnaie aldoiase
DIHYDROXYACETONE-? GLYC .=z.' LDEHYDE-3-?

171088 DROSONZIL 130METasE N2 :)'\lp
A3 3-shosphogiycerzidehvde dshvdrogenase
i

. . e
~D? =y 3-ohosphogiycerais-iinass

3- °'~o>=-:oc VCIRATE

i shosprogivceraie mutase
2-2HOSPHOGLYCZRATE

1 enoiase
PROSPLOINOLPYRUVATC

ADP~

MgTTURT ovruvaie kinase - acivaior
AT? |
PYRUVATE
NADI I~ . . .
. iacuic denydrogenase
NaD
LACTATE
D-TAGATCSE-S-? SMEDEN-MEYIRAROT-PA2NAS $ZLOIR
2ainway paihway Jeiaway

v [
g‘lﬁl 1 HEAITUABUNTZUIUMITHUNIIY Homofermentative Y89 LAB
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LaCTCs5e
] ¢ nedium)
7 \
AP LA LLE a’ /. \membrane)
{gvioplasmi
ACT LOSI.‘.":’
i ULUCO)E
] ATP
i ADi*- 1
SALACTOSE-5- GLUC\(')SE-S-P
. NAD" -
¢ s glucose-5-P-uetvdroge:
: -.ADH/EQ L .‘ cﬁ 2S¢
) 2-DL:0%: s DyTe
D-TAGATOSE-5-n 5" THOSPHOGLUCON ATE
sathway } 3-phosvhogluconate -deaydragenase
' NADE
1 RIBULCSZ-5-P ----- 0: NAD#H
} XYLuLosz-s-p T PENTOSER asthweac--- RISOSE-S2.
: : ; vhosvhokerolase NUCLEOTIDE
GLYCZRALDEHRYDE-3-#  ACETYL P Acetae
NAD P CoASH :  ipp aTi
NADH PN

1. 3-DIPECSPHOGCLYCERATE ACETYL-Car

"BP"! NaDH \l\ CoA dependent aldehvde dehwdrogensse
AT NAD” /'Cnn\Srl
'l'h'Osi"'iOCL"'CEQ.-\T: ‘\C:T'\LDE'“'D!:
2.p4GTN IO&.,-.‘. CERATE N '\D“J aiconal denverogenase
NAD
LM | lOSI'HO...\OL"YRL\:\T!: ""'t’s\Oi
ABP N
aTe 4
PYRUVATE
NaDH<U
NaT -/i

-y -

...'\ u‘\t:,

? £
511 2 uaaaTuABUNIZUIUNMS NI Heterofermentative Y94 LAB

uuame3 Todu Saflumsdednigadn(antimicrobial substances) ﬁﬁiumqmmﬁ‘lnqj
Fumsdsua TlsiunazenimiTulansaswedde  Tnunalngjnnmsl§vzuaciond
°lumﬂim’§av‘hmmmﬂﬁf§ﬂﬁﬁgﬁ%’ﬂ"h (susceptible bacteria) UAZSUNIZABUTIUTLLUANDT
To@u (bacteriocin receptor) UMsadUUAHIToAIY (Tagg UAZ AUZ, 1976) wuniiefiadnnide
wunfiSouanAnd1aeRugiy ﬂzuNanamsé’l'm‘fa'luﬂquuuﬂmsun‘lné’ Rosfiy Nanyaen

= s o d Q4 w d l o o 3 a ad a @
¥ ‘W‘Hﬁﬂ'lﬁﬁﬁ'ﬂé"lﬂﬂﬁQﬂu !lﬁllﬁﬂﬁ’l\‘lﬂﬂiﬂﬂ'ﬁ'U‘l.lﬂ\‘lﬂﬁﬂﬂiflﬂ’lﬁ‘ifuﬁﬂu
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uuAne3 loFuUNAAVINIUATNIS ona8wia 19 Lactobacillus fermentum, L. helviticus,
& o/ 3 o n’: P P
L. acidophilus, P. pentosaceus Hufiu HlinadudunaiiSounsaunavaioiiasmigdunisn
s Y a ﬁ a ' . . v & ) o 8 W {' P
nelvinalsnowsdlufy 194 Listeria monocytogenes AMUMUAMSS lagudssadiuasi
wauleieelfflumsfudelugamunssuens
« 1 a H 3 =
T3] 1988 Klaenhammer TainisosasdugdunidnadredulaosuunfiGouananily 2
o [ :,' a =4 -
szanadnuuznamsfugigaunia (antimicrobial spectrum) fie
< 'V v A adda  Su & A e d | Aaw a o« '
sziandl 1 asdemugduns dnfignidudsgaunidlunguinlisdnuas Ind@oeiu 1wy

uuANSouandn LazuuAiis suATUUINLNFIA

b4
QJN o =y

P v g a  AdAa oo - a o o Aa A
ﬂiglﬂ‘n‘n 2 ﬂ’liﬂi’]@l'mﬂﬁuﬂ‘itmllm]ﬂmmﬂﬁuﬂitl‘ldﬁ‘Iﬂ'imﬁ Iﬂﬂuﬂﬁﬂnﬂﬂlmﬂmﬁﬂﬂﬂﬂ

Mifalsa 1u Clostridium botulinum, Listeria monocytogenes

mimjaarﬁwuammﬂma?TaQuﬁﬂ%’nﬁuTﬂﬂt;ﬁﬂﬁﬁﬂhﬂg’ﬁﬁﬂ 1un
2.6.1. ﬂq'll Lactococcus

Suldiudmiusn an 1930 Teelidluiadovesmendaniondclugaamnssy
WU ﬁwamsf“l'ut'?ﬂumjuumﬁﬁaﬁ‘ln&ﬁmﬁ’u uunmes Tedutadrsin: Ineuunfice
Lactococcus 1aun Tudu (Nisin), Diplococcin 48 Lactostrepcins

Mattic and Hirsch (1974) Lﬂué’é}aé’;ﬂ‘lw?m R1191nA 1 Neihibitor substance 11
msfinanenuuARiSe L. lastis subsp. Lactis 1wnsaldnanlumaemsnlugasil a.a. 1950 uazld
Fomamsan Nisaplin @151l5neuvesludummsonsnld s ¥ila Ae Nisin A, B, C,D uag E
Nisin A ssiilsz@nEnmafigauazdinlduiamensdn

Tuduiisnvazihilmanalwdnhlindmenss  Imsdefudieiusedamesszning
alanine U alanine (30031 lanthionine 4@ aminobutyric acid (ABA) fi1) alanine i5on71 [B-methyl
lanthionine luFulinsaesiilu 29-34 ﬁ‘;fmﬁ’niumqa 7,000-10,000 A1AAY  gnGOBNAIBAIY
oulaingquilifedesiunstesaanelasiiu Wy ewlmWiUdu wewlsd pancreatin
oulainmieevienszanzdnd enchuewlanfisunm fuaialumsozareldafinauniy
nsaAed uazasiafinuiunsante 2.0 na'nﬁamu1mﬁ’whn§aﬁqmwgﬁ 121 BIruvassee
w15 wiit Taehigaudednssy udedrlsfamnmhouvedufudclinudhinida
mah ludueziinade la Tanaainmunusu Tasmsdudesunnn ¥ Lactobacillus,
Streptococcus, Bacillus Ua Clostridium luflegiiluduldidhuenlfiuefivensulumsidung

Tuwanfaaiems (Liv 482 Hanson, 1990) 4asiinssiea1un1sas9NUINUHUNLAIAL Nisin Z
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2.6.2. NgU Pediococcus

Pediococcus pentosaceas FBB-61 Huen’doinuasnnassezadisunme’ Tedud
6031 Pediocin A Hanuaunsalums gﬂgﬂ Pediococcus sp., S. aureus, Cl. Sporogenenes, Lb.
Brevis, Lb. Lactis ssp.,Lactic ATTC 11454(Klenhammer, 1985) Yaizfi Pediocin PA-1 snisn léain
Pediococcus acidilactici PAC 1.0 ﬁifmﬁ'nimaqaﬂszmm 16,500 madu gaiaieTaoeu Tl
pronase, papain, pepsin 8% Alpha-chymotripsin xm’ﬁmmmﬁ":ﬁmm%'auqmﬂgﬁ 100
prwaldee (unat 10 i mmmt'l’mf«mﬂﬁﬁﬂmju Pediococcus, Lactobacillus NIHALAS
L. mesenteroides spp. Dextranicum 1A liiliwade Lactococcus (Gonzales 148 Kunk, 1987) @2u
Pediocin ACH iflununmes TeSufinanlae P. acidilactici H ﬁifmii’nimaqa 27,000 A1adY uaz
gnvnaeTaaieulanl trysin, chymotrypsin, ficin UAE papain mmsaﬁwinga"lé'ﬁﬁqmﬂgﬁ 121
ssruwaiea w15 Wil Taeligedefenssy uasnudemsazaneBunid Tlsz@ninmly
n1sé‘1’ugw§uﬂ‘§if$uq'lé'ﬁﬁﬁm% 2.5-9.0 (Bhunia uazame, 1987) azaNInsuE Listeria Spp.
Tannaeiug ua lufinadeuuaiiFounsuay (Motlagh Lazamz, 1991)

aornfinsTenuNanIsAnuames TeSufinann P, acidilactici BAIINAS
AU hawseiuduuaiiGeihiiaaTse uasih IWndasaiRansnindonatesiia I8us
wuaiiSounsuuIn  Listeria monocytogenes, L. innocua, L. ivanovii, Enterococcus faecalis,
Cl. Perfringens, Staphylococcus aureus, Bacillus cereus uasuUANBoUNSUAY  Samonella

enteritidis Wa S. derby

2.6.3. ﬂiiu Leuconostoc

o z 1 3 i 3 1 = ooy
ansodudwunfiGongy Leuconostoc Asfiad1e¥uin 1Aun asauandn, nsaosdan

=y dyw = ] o’ o’»’ a - Py o )
uaz'leziriia uenvniidelimsswnuinmsaduasfudgaunidiidnuuzadronunmesTe
#1 (Bacteriocin-like-substance) Orberg (1a¢ Sandine (1984) 1@ msnaneawun Leuconostoc sp.

¥
PO 184 anNsaduly Streptococcus cremoris U 134 14 ud'lilinade S. lactic ATTC 11454
F 4 ¥
UBNUINY  Sandine(1987)  HanuMIDIoNOAnOUD IALITAOUYPNTUYBY S lactic 7962 il
\ 2 e

L. dextranicum  WANSNARDINY T ABUUAUIUBUTORTY L. dextranicum szannsaadnalu

Fu'lAAn1Streptococeus 84 1,000 1911

y 9 o A o 9 o3 a
fniﬂﬂﬁ1uﬂﬁWﬂlﬁ11ﬁUﬂ1iﬂuﬂﬂﬂ1"15 ﬂ’mﬂ3ﬂ1ﬂu1ﬂ1ﬂﬂ1‘iﬂ?ﬂﬂ”ﬂ1imiﬁy

Py Ad A o a Sd w & 3 [ llaﬂ
VoIaUNIINITBNIAWYAaUNIY ﬁﬂﬂﬂl#iuﬂ'lii]ﬂﬂi]?‘l‘ﬁ‘ilﬂﬂi'f'l'iﬂﬂﬁ'l‘l@ﬁ%ﬂﬂ'lml‘ﬂﬂ 1y
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1) mstgisnsudeused wawanuannselumsddivenuesats
(Permeability) uazilfanuusveuvasifoanuaugaly TasnAarsaedmgadn
wwinl§fsniiusoalidunzumideduad dldideanumnsalumsihau
15U ﬂ:1mmu15a‘lumidﬂé’mmama%wﬁﬁﬁnummﬂu hydrophobic compounds 92
fidamsnTguesuafiSounsuay sﬁmmnmsdaﬁmqa%ﬁ ANNTOFUR UMY
wadlushs lipolysaccaride 14410

2) lfeulwhnasidahoubild

3) Mildasiugassudogilse vievhmhiinaluands
otwlsfimn  1émsawleiuwaiiFe M uemmsdmiuunudunnni

wwame3Teduriiatun ImsithmsTuanalvgfenarnldfuldninnmans msauey
o3 uaznszuuntmuthmnsvesdnuniimusasugis dumadenImivnumsaiiouey

LI RN (NP

2.7. ienunfiSeludiiluadafide (Genus Listeria)

msmaaesi dinsasgeuaaaInse lumssuduteqaunsdveumames Todu
fattunnuuaiiSouanin Taeldide Listeria innocua Wiudmagey Fuflugdunionti
feldifalsn udidenisidesai] fnseludusunsiodefiimsnassauasiimoiuglndies
iU Listeria monocytogenes Tﬂtmg"lu?lnﬁumﬁmﬁ'mhi)z‘lﬁ'ﬂamsmﬂanﬁ‘lﬂ&ﬁmw%mﬁauﬁu
fniasaeulinasenuth uuﬁmﬂgiﬂe?mﬁﬂ:nm'nn1sn“lumst?u&mm?q;sﬁﬂmm
Listeria innocua ﬁmu1'5aﬂdn“lﬁinmﬁmaﬁﬂeﬁuﬁﬂ’Jmmmia‘lumst’fn&msm’?q;nﬁnimm
Listeria monocytogenes launu

Listeria monocytogenes ﬁm%aqﬁun?t‘fﬁﬁaiﬁtﬁﬂiiﬂﬁﬁmaﬁﬂ% (Listeriosis) (§u
wuafiFounsuunn ues Isilan Tiathemled psratluuvisnna 0.5 x 0.8 - 2.5 TuTlaswms iwad
enSswaderuiiume  ndeuitldidndesTaslfunananflegseuwad  wuhlsaiifasn
nunfidoriinilinesuludadiasqgadaeunlssine 26 d05d suieny uandaluunds unds
fuwsnsznedenamnandaithiidulsn wdnhlsmnaadaidesmuimuazay Finalnly
mstheneadfedalidhufinsumnida  Snvuzveslsaefomemelszamiuszosusn uasd
9IM5U8 acute encephalitis ATMNGILE Swmelumateurserouaasemsveslsald uozile
mmﬁam:wuvf‘?mmaﬁﬁtié?uflummqmmisﬂ duialudoeniiulsnldauesdmay dufa

] F 4
Tudndeowmlfifamsuiayas1d  vieyasiifaueelimswannmeaesd saudisersuen

. 96889
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& . . o a o
i#81A91n  cercbrospinal fluid @2 MsSpuMhIasldmslfFuzeass leadulumssom

(angya)

2.7. yvve swdnfamumu
27.1. quAMvBINaANaIat lajeinaue
a o [ o & as 4 P
quawvsnaasasiiauiulsanyaviiclifaanis  wezszeznaiildlums
NS 13 o/ 3 t Q z 4 L o~
wiin lienusananzu ldmsgnandnvesunuduegiusenlioglusssund  Tauaws
an a v A v 5 e g 2 4 Ve & oA a 4 A
uuanGouananluingauudazuvisdilfinausenuandniusirila uazdlsina  uennnilennll
a  addy 1y 1 <& 14 ' o a O 4
yaundn lidesnsiuilovindsdrualinadequamvesuruy wuaiiSotaainnamenug
=~ /e - = v dq 9 A & 3 o Ag 9/
fiqumnidlaadulunsndansa  viemoiu]nause  dnnuuandniuveuyesiiv
9 3
uvuudinnuuanseiuduguamw dniudlszneumsgamunssunsnaaurusiaiinnuios

¥ = ' A o L4 J 1A a
denswan uazewe i ldndadusinuganiwdens lundasjuiinga

2.7.2. avnlasansvedus Inalumsu Inandadusiuvun
- 4 T A o/ s y 9
YSinaveqdunidsudulumsndnuvuuaiusssunaess lifsawefezilvinis
o a A ¢ & o q 94 a a o e e
winiatuednauysel Fio19vhivide lsnamnsaniadu Tauazademsiv 1dnouiiuuaiite
= o = 3 s _~ = a’/‘ \ 1 o
uanAnvs oAy Tatuannevas  uavaduuamesledu  Bmisadaulvginisus Inauvuy
k4
u5TaaTlaohidusudoulunsildgn  dniumsauguganmvswmunilianunlasadis
geududsduiludedus Tnnumun ludnyaizdsndn

[ b4
2.7.2.1. uvdwasgaunisndudlevanlundasasiimuy

] ¥ »

n. JagAu yAuvSinAnniuingauiivsgduvidnidhulss Teniuazidiuiny
4 T e 3 a ad a 2 1 3’ a ad
Yueg Midwlagegdunidrialan uazlinmuileuveuyeqdunid

3 &l b4 [ a
wintlearfivala 19u ilenylimadudlewnuaiiSoicunseaieivla fe
Samonella Hudiu

4 ; - .

v. aumesediomiedls  ewmw  wazaswdauvuuluaaminlign

PR3
1 df A 9 % ~ Vs ~ o 9/

a. WSnuesudulumsnlinmuunusssundes Liivme ezl
-— s ¥ A 9 oy $ o
wamsuiinlded sauugal gonlilauunaiiSuriiafiad ey

9 F 4
uilewinduiaginiusunsaniguazainasfivieliifalsaems

Hudinld

1. WNUMINISHEA
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9. wedAnssumanSlaauvuy  SidewsS Tnaununlugiunusdui T
mshidgndrennuiey ghid hiemnsehatevieantiine
4 o a dd a o4 4
weyaunIdriaidufivinludloumnlunviu1d
a o/ a a = a o
2.7.2.2. yaunidine iifia lsnemadluiinlunsus Inandasastunuy
a 4 3 3 @
offs (2533)  asIonIeYIa Tuenl (Salmonella)  Mludlouludrediumuumy
QA o/ = 18 z ~ ] { L)
sysumanhnmsninlasmsiduuas LidunduYeuuafiGouandnway (LP) wudumuui i@y
Y 43" ' ] as [ 4 Y | LY 1 aa g
aduFeneuhimsviinezas e binuFeaaluuea Tuiufl 6 vesmsniin dauunuiiund
g L3 -4 -4 4 g R A Qr =
IFONAULP 93a529 linudeyaluuaa luiui 5 vesmanin uaasiumuuiivdnlaodund
g = ~ i [ 3 o g ? 1 T o g
Weuzflseaniamlunsiuduasihmodewaluuam 1daniumusi lidundude wenamn
2o & = P o & '
fifawuiuyesa Tuwa fiasaewuluiun 4 uag 5 veapniinezilu 8. anatum Hmudens
E 4 ]
Wmevesmstudedieg AndalasuusiiFouandnldaluvazdanszuaumsntlin uazainms
g = U v i 4
NAABIATIM AT A IuuaaInNEIMA luAed vy nudmsienuieralman 14
89 16 115 1ndl Taoh 8 derby S 13 lniliinsonwuinniige sesw@aunfo S. anaum uos S.

krefeld ANIRIAL

g4 o a o
2.7.3. eWMINUT M HAAS BTV
k4 T
nansuRvuLlieymausnyreudeduilszaina 1 flaniqaugiifes msedl
1 o o o 3 4’ t o g o = a
anumanzaudensiianszuuasnlin  dwnduThnuadhillashish lilifudnuigungl
5 a 3y o $ a Aa T ' X o o a a o 4
& eziasmfSeaiuly) Fulfouneupanaulid Tidluiiseusuveduilnn Unandasius
o =3 - o 9 [ 3 o e o et d o -
unuuinezinu inqangiiies  Anlusaaveswaanusiuvuudssns Inliegmsnusnuii

£
HIUIY

2.7.4. nszanumsviinnaanasiuvus leansanauguld
A o/ 1 o Qs
iesnnfszneumsiiannuiamudilosazmaTuladiifesdosiumaniin
¥
o o s g A J
duiudamsseilimsfnywazlSuleiimsatuquassinunsmvdn e iunuadiniaa

Aunsa-areiimmnzay aansen’ Inalduasliqguamaivae



uni 3

gilnsal nsnil naziEmInaaes

3.1.in3esilenazgunssifilflunanaaes

3.1.1.

3.1.2.

gunyel
~
iin
=y
Weq
nipauaULaY
NEazIINA AR
gefeu (W3 x5)
geTAgINATAAN
fialnu
NFSTOU
FouUAnMS
hldviaeannass (rack)
=] d
aziNoaeanagon
4 [}
YIAUINGU
gnen
d 4 &
1UUVSD (needle)
AY
a7n1901%0 (loop)

£} stomacher

wioudn

tlila (pipette) Y114 0.1 ua 10 Aadaas
NADANANDA (test tubes)YUIA 16 x 150

finines (beaker) YR 50, 250 waz 1000 Tadans
ASZUONANVUIA 100 Uadans

mummé@ (prtri dish)

unauAInUeIs (stirring rod)

1U3A (burette) YUIA 50 AaddAT

9
YIRIUATA (stand)
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3.1.3. 15841l

]

N3 DIFINATOU 2 AWHUS 1R 4 AU

A &4
Inosuailony

A L\
n39931U (blender)

A
1N994 stomacher

-4
MmNy
noyadn
weu luTasnn
douauiou (hot air oven)
F g

A/aeaiyo (larmina flow)
Y 1 a
AuaEu

A
1A399 autoclave
wieeiamanuiiunia-a1e (pH-meter)
water bath
w509l (vortex)

91 .3’
AUNYDVUOY Memmert

9 £
3.1.4. 9 13AVUYD

3.1.5.

MRS Broth ¥94158 Merck, Germany

TSB (Trypicase Soy Broth) ¥84138% Merck, Germany

LAA (Lactobacilli Agar AOAC) Y9915HN Difco
Peptone YOIVTEN Merck, Germany
Meat extract YBIUTHN Merck, Germany

Agar U89135N Merck, Germany

=
PTG

Sodium tripolyphosphate

Sodium ascobate

Sodium nitrite

Standardized Sodium hydroxide (1 N)
Phenolpthalein 1 % indicator

foddyanmzing Iulatnisinens
meviaa Ty Tadnszaaundiv awnseiiy
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- Buffer pH 4.00 (o pH 7.00

3.1.6. IngdAy
=
- fsziiioy
- g
2
- ey (azTnn)
- UMY TUUUIA 2 x 3 x 20 .

~
- NG9

3.1.7. Aun3d
- Pediococcus pentosaceus Y TISTR 536
- Lactococcus lactis S99 N190
- Listeria innocua (LTH 3096) 910 Faculty of Food Thechnology Hohenheim
University, Germany

3.2. fumeuuazIimmanes
3.2.1 msm’%‘amgaﬂﬁuﬂ'%'tﬁﬁa‘ltf“luﬁ"mdmmuu

3.2.1.1. 199 Listeria innocua thodotia 1 3asluosman TSB (Trypicase Soy Broth) 5
wa. Yufigunagdl 37 ssnwaion (Huan 24 w. ﬁmanumnéfﬁmé’;a uda ¥
Loop uifesuidionsly TSB Snnds e ldii/Sunaude 10° cfvml tufigavigd
37 peshiaiBoa i 24 su. udR el 1414

32.12. uARGouanAniisaasdafie TISTR 536 uaz N190 Aeeluetmismad MRS 1
gl 37 serniraiFea Whuim 24 w1, vheennenduiunde 1219 Loopid
dodeiendlu Mrs Snnda Uilgungf 37 sesruaiioa duna 24 su. udh
Fah 1418 Teegawn 0.1 va.  udaAvesluumuy e lfimuniSinaide

Fudu 10° cfu/g

3.22. MIMIEUAIDIIUNUL
AAUNTY :
2
1. iilonyua 650 N3

2. MIANYHUYINA 2 x 3 x 20 mm 350 ni
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3. 41megn 60 3y
4. nFusuUAazBoA 50 p3u
A o
ERGGL 25 A5y
6. Sodium tripolyphosphate 3 ndu
7. Sodium ascobate 0.5 nA3Y
8. Sodium nitrite 0.1 n5u

Ay o
T
g g o o
3.2.2.1. ilenyeniutazieiiaoen Ivua ud 30 lilue
o ° o a 4 o o
3.2.22. wiwmyh @y hniwdeaihinat 10 uii entnh e ity Touvueen
9 M) 9y Ao
uaiulilivunaidmua
¥
3.2.2.3. Invjegnl¥dasiauvesing 300 af Avii 600 wa.
: 9 o Z Y Y v w @ ] 5 g =
3.2.2.4. Gussuninaulininieuanmaungand ifidinutumisnyney  udtudy
1 4 A o ¥ Q/
daudiiiu d1agn nszifioy uazseulys adhimuddy aguadi lddndu
- § w o 4 a A g
3.2.2.5. ussguvuuaslugenaa@nldiiimin 10 sy druumusideuduieigaiye
1 g o =
11 0.1 ua. ldasluuvuu agrind IiFenszeralasnsudrnnuengawanadn
o @ v a o " A =
woudatageIinin ez ldflundadasiumundy s lthiviguugiites
wimnuuesndiu 3 ngu
v o o o 1 a =) d 4 | Om 3
aguil 1 shmyiesiesuasimnzivilSinanlesidudanuiiunsa (acidity) Twzaa
o o 1 4
vevnmmMsuinuuniga lusi 0, 12, 24, 36, 48, 60 uay 72 MsnFounsuaNUTINTOVDS
- A 4
AIHAANTAUAARNYBINLL 3 treatment (treatment 8% 21 §u) HetlsznaylUde
i g NaNd
treatment 1 1 T3iiAun& %0 (control)
1] 4
treatment i 2 IAUNEUYO Pediococcus pentosaceus SH TISTR 536
{, a & v
treatment i 3 1AUNA YD Lactococcus lactis 3ie N190
vy o o & &
AUl 2 MINIATIVABUATIUMNY  UASANVAWNIR lUMSEuEuY®  Listeria innocua
ay o o4 a et a 4 ' o S P
vouames leFuiiyouuaiiouananai iy lusisszaznamsndnuvuungaluei o, 12,
é [ z 9 i 3
24, 36, 48, 60 uaz 72 tNeslSoufioUunUUNG 3 treatment (Wiioulunguh 1 ud treatment az 7
¥
qu)
[ 9
agufi 3 dhimsdsafiuguanedulssamdudauesumuuna 3 treatment (nileulu

AGUN 1 UA treatment A% 30 élll) #207F Hedonic scale
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I 4
3.2.3. fnywavesns ldndWeuuniiSouandn Pediococcus pentosaceus Wog Lactococcus
lactis AiwaTlimanuiiunia-ananaazSeufoudfuuuuiUUsIsuIAn i
~ =Y 4” -y} =
fimseuyenuaiSouandn
3.2.3.1. MsifudIesuazmsiamiey
9 [l
A, NUAIBENINIINUAUUNG 3 treatment TINFNIZELIANMINTNUNUUN
#2Tusfl 0, 12, 24, 36, 48, 60 uag 72 laeuwnAesas 20 N33 2 §u)
9 )
v, @ihnauaslyl 10 va. Asuvuy 20 Ny
] 1 :5 3 Y T A A U] o
a.  dwmwezdunduih ) iamterdemies pH-meter Tufinwauaziia
wamfieN Ia ldningnszezmmandinuruud g uinmg
Af5eAReUTZNIN treatment IRBIMY 1T A4 treatment A2Y
3.2.3.2. mafiudstnuazinneimlSnalesidudanuilunsa (acidity)
F 4 [
N, HUAIDINUNUUNG 3 treatment BINFNTLEZLININIIRINUNUUNT TUY
710, 12, 24, 36, 48, 60 une 72 Taeriusndlsd19az 10 A5y (1 Au)
» .
v. @uihnauad il 10 va. aoumuy 10 A3y
1 9
a. duewedmiiluiir 1y nmsaiy Standardized Sodium hydroxide (1 N)
wnsozaonldemiudsundou Taold Phenolpthalein 1 % (1-2 ien)
a A 4
Hlududnes
. tufiewatesiwed 18 s nnanesidudanudiunsa (acidity) 910

qns

% ATUN5A = ml. NaOH x Normorlity NaOH x Equivalent wt.of acid x 100

ml. (or gm.) sample x 100

o R o ] ¢ & 4 Ao v H
1.  Tuiinwasestiwamulesiusanuiiunsansula ldnngreszoznm
MINAIMUNANT  uIMsfSouieuse g treatment REINY LS

GiN treatment é”w

k-
3.2.4. Anvanuravesms ndnseuvafiSononfin  Pediococcus  pentosaceus WS
Lactococcus  lactis  NANTOHRAMIUANDT 10FY  1ABATINABLAIINAINULDE
¥ k' 3
anuanso lumsdududie Listeria innocua lunvuuuazinsnlSsuounan lédu

adly 1 a A ey a
Llﬁuullﬂﬂﬁiiu‘]ﬂﬁ“l’luuﬂ‘ﬁlﬂuﬁfﬂuuﬂ“ﬁﬂuﬁﬂﬂﬂ
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3 é -y =)
3.2.4.1. M3essuWzdeie 1¥asnaeunuames ledu

fl.

U¢.

& o .ﬁ’

MeSUTE NA ARUMSHABUVAIAIIANNIBY AU THIWIZIYB(BY

4 9
aiudeudl) a3 Miduauevinsudeda
& v ¥
1¥0 Listeria innocua  Wavs13luomnsman TSB gamn 10 &ae
Tulastala udrldasluemsuds LAA  AIHUNTHABMAAI8ANY
2 y 4 2 4 A qud 3
Bu  TuvIeed1o1nT99 vortex tHe Ifidanzened udamasuusmume
g H A: o a y
wee3ou13lude n. 3R Busuemsudeda 1 1418 enwns@es

¥ 4
o A 1] 1 Ql
Wouzdl 2 Huwe Iidlums hedensdana clear zone

3.2.42. MSIASONAIDEUVUNLAZAITATIVEOLAIINANULEZ AN INT 0 luns

k-4 2
SUUTD Listeria innocua TaWLANGS lody

f.

T
3

FUfBtamune 3 treatment 9IN995oT I VTIUMULAS Tas
710, 12, 24, 36, 48, 60 uaz 72 Taufiuandaecieas 10 A5y (1 §u)
Animanlsdastilio wadouvuy 10 ady e ldidhiudaeiie Taouin
UBNYINA AN

miewaduiduhashmosanaelsd
simhasaumai1dlduhnideaiunm s wi
inhihuissdaeintos vortex M mMsuvIansanazeY uoneEIY
fidumsazanelalasavaeu

gamsazarwlan 100w Melulasiula  Idaslunasanaradn
amelrdnihane lsdeg 100 i tefevieliTarudadiud 11
gammsazmsiiverudalude . 1 100 pi Bonslniamelslsd
100 pl snasafteianudududu 12 Wheenilidesq wld
msazaneinir llaseneuuunme’ Tedulanudududu 1o, 11, 12,
1:4, 1:8, 1:16, 1:32, 1:64 4ag 1:128 A1
veamsazasinanududud 1 nepasuuIT e TiaTon 13 Tude
3.2.4.1. () IR

ilthinfiquugd 37 esnmaBomilunm 24 su. il clear zone
HAAIN nmuuﬂ%’mmﬂma?Ta@wi‘fuu16’115qmm§q;a§ﬂmam§a
Listeria innocua
Tuitanataziiwansnanesd 1deInTeszes MM HIUMULA1 N

nfSoudeusi sena19 treatment MU UAZAI treatment A2
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uuN10g + o@elsd 10 ml

weraidhdudeile 2 wdi

+l
T
s 2 V1
madlunasamne'lsd Tasusntieenainiiie
Y -
#gulusindea 5w

9
wanhadauruulinszoedudiudae vortex mixer

] v
qaduiidhailaan 100 pildasluvasanaradnmaelsa
[ } 4
Wtihenaelsdeg 100 u1 (1:1)

Dilute Anududu@osadliithe 12, 1:4, 18, 1:16, 1:32, 1:64
uae 1:128

l

b {Ve” 4
m‘lﬂm VUM TIVHUY® Listeria innocua 984 bacteriocins
o & 3] St as A
z‘ll‘ﬂ 3 uzmwumumsmmmmm‘lumsmJmwe Listeria innocua ‘lli’]\ill‘l.lﬂﬂlﬂiiﬂ‘lﬁ!

3.2.5. Anwnnuihyll1dvesns [ndideuandntumsnsinummdsmsddel  Taei
msﬂsznﬁuqmmwmﬁmﬂszmw&’uﬁﬁmwmumfa 3 1111 @635 Hedonic scale
dnvsandfidhifivenivvesius Inanniiqe Tasfinsantlefequammalssamduia o 3
adu (loduie aaunler sawd anwveusay vewnuuiinsinlaendude Pediococcus
pentosaceus SV TISTR 536 UAE Lactococcus lactis 5%d N190 HASANITTNAT hillaTs
wunddeuvaiiouanin 1av1§3% Hedonic scale Winarevi hisunidnsuuazseuy3Ina
UYULSIUIY 30 AU MNUHUNTSNABDUILY Randomize Complete Block Design (RCBD) A1u2gs

. ;L 4 g
TaeldTilsunsuneufiuaesdudegil spss szdunrundoiu 95 nlesisua



aemiihnInaaes
veulfiams Insensnazgaamnssununs

aotiunaTuladwszvoumnduigunvismansels

szaznmlumInnInaess

) v 3 []
WszeznmlunsneasslauSudud Tufl 15 wauniay w.a. 2547 ¥ufl 4 qanau nA. 2547
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un 4

wauazI0siNaNISNAaRe

4.1. WamsfnyIMIanasvesiileraza o fidudnsnlud ety
nsnamsnanesnsIsiamanuiunsacsvesiiotraumundionies  pH-meter
§ = d‘ Qr AQ' J ' -4 d' a'u 1 Qr
NUNUMaAUNDIZIZIAMIHTNRYAIY Tasafiesmasiia ldnntszeznaimvin
) [ 1] 4
unuuI Taed 0, 12, 24, 36, 48, 60 HA 72 VBIRIBIUAUUUVVFITUTAN lTinsAundudle
1 4 v
f30control U HAUMTY 6.47, 5.52, 5.22, 5.06, 4.90, 4.80 Az 4.66 MNERY TuAIeeheuruLT
9
AUNANTD Lactococcus lactis SYe N190 NAWNY 6.47, 5.46, 5.09, 4.89, 4.84, 4.76 Uz 4.64
[-] Q o 1 3 LY g ar \ 1 Qs
awday wazludredaunusMAundwiio Pediococcus pentosaceus 3%a TISTR 536 Hauvidu
6.47, 5.45, 5.00, 4.85, 4.76, 4.71 Lag 4.56 MUMAU (Faaaslumsresh 1) wenlSeuiounul Ty
3 ¥ 12
MIAANIVRININBFINAIBENWAUNNG 3 treatment iuhdstuvLIAunad e
==} o 3 @ Ot 9 ) -~ o A 1 U
wuaniGeuanania 2 meRugluua ldunmsaansvesniieslndifesiu Ao Alerezanasedi
A i o T : ar \
WMNUAZIIAST FWANAINIINAIBEMNUULLY control NEATINIBAAIBIMEI T BEIAZI
] d’ - @ @ U d' ~ .3 A a a = L= A
allsfsuiudletauruuTIANNAIFBLUATS suanfn T lugii 3 szmundivesi
wr lduanasesusadi lugsseznaimsndnoununiisd Tusdl 12 8 24 uazazanadonadg
Qr Q'I i A 3 ) T { (-3 o &
mevndaninda Tuen 24 Wuduly Faiionosandulessuansafidiials @wgasluasieh
[ 1 -~ ) & [l d 3 4 A o o ¥ - a
2 yag 3) wwuhlnnuaeandssiu ae awlesiiudnsanaivia ldandrestaunuuidaunds
g 74 \ ] Qar 3 0" 4
130 Pediococcus pentosaceus SHH TISTR 536 19932020105 HUnUnuuNy3 1ued 12 uag 24
o) ' S d o @ v A S d o [
VAN DT IFUANTAVBIR DG UHUNLUL  control  Juvaiziawlesiguansalusag
Ty . I3 v k4
sgazhamsninuruund Teimae anduialduauwinguy Ssnanldiumuundunduse

a 3 ar = ~a -] 1 1 ad
wunafiGouananiie 2 mewufawsondansauanin 145 NI uasNAN UM UNIIYETTUAN

b4
lifimsiaunduie
| K,
Treatmon 0 12 24 36 48 60 72
Control 6.47 5.52 5.22 5.06 4.90 4.80 4.66
N190 6.47 5.46 5.09 4.89 4.84 4.76 4.64
TISTR536 6.47 5.45 5.00 4.85 4.76 4.71 4.56

| v a o o o & o '
MINn1 uﬁmmwm%maU‘Iummmmunmﬂ'lé'imzuznmmswummuumf’ﬂmch]
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7 .

|

| o
6 ‘ - —&— control

= —=— N190

5 - |

| ' —&— TISTR536
A —

0 12 24 36 48 60 72
ILEZNAIMIHNN (F119)

d' =3 = 9 = o ] 2
31]71 3 ﬂi1ﬂ!ﬂ5U‘]JL‘VIU‘U!L’LJ’JIuﬁJﬂﬁaﬂﬁ\‘ﬂm\‘]ﬂ'IWLE’J‘ﬂH@]’JE)UNLLHUiJ {uszozramsninuriuy

i Tuedeq
Faluai 131N2NaOH Hilnmsa amlosidudnsafiinaalld
0 0.3 2.7
12 0.4 3.6
24 0.5 45
36 0.6 5.4
48 0.7 6.3
60 0.7 6.3
72 0.8 7.2

195190 2 uaal5uaves NaoH #lnmsala  vazawlesiFudansanduia 1dluszozinains

9 ;) Y
NIAUHULNT THIA19 INAIDI MU UTITUNAN IUTMTIANAA TS (control)
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Faluadt BnaNa0H #lnmsa andedidudnsandannalldoe)
0 03 2.7
12 0.5 45
24 0.6 54
36 0.6 54
48 0.7 6.3
60 0.7 6.3
72 0.8 7.2

M51a1 3 uaaanlSinaves NaoH Alnmsald uazAwlefiFudnsansminlaluszozina
MINUNUIMUINY TaeA N9 NndIREMIATARNNEITe Pediococcus pentosaceus
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MANUIN U
Univariate Analysis of Variance
Between-Subjects Factors
N

FORMULA 1 30

2 30

Descriptive Statistics

Dependent Variable: SCORE
FORMULAR Mean Std. Deviation N
1 3.43 728 30
2 3.50 .630 30
Total 3.47 676 60

Tests of Between-Subjects Effects
Dependent Variable: SCORE

Type III Sum
Source of Squares df Mean Sguare F Sig.
Corrected Model .000° 1 .000 .000 1.000
Intercept 707.267 1 707.267 | 1427.661 .000
FORMULA .000 1 .000 .000 1.000
Error 28.733 58 495
Total 736.000 60
Corrected Total 28.733 59
a. R Squared = .000 (Adjusted R Squared = -.017)
Oneway
ANOVA
SCORE
Sum of
Sqguares df Mean Square F Sig.
Between Groups .000 1 .000 .000 1.000
Within Groups 28.733 58 495
Total 28.733 59
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Univariate Analysis of Variance

Between-Subjects Factors

N
FORMULA 1 30
2 30 |
Descriptive Statistics
Dependent Variable: SCORE
FORMULAR Mean Std. Deviation N
1 3.27 907 30
2 3.27 .828 30
Total 3.27 861 60

Tests of Between-Subjects Effects
Dependent Variable: SCORE

Type II Sum
Source of Squares df Mean Square F Sig.
Corrected Model 2.132E-14° 1 2.132E-14 .000 1.000
Intercept 640.267 1 640.267 | 849.134 .000
FORMULA .000 1 .000 .000 1.000
Error 43.733 58 754
Total 684.000 60
Corrected Total 43.733 59

a. R Squared = .000 (Adjusted R Squared = -.017)

Oneway
ANOVA

SCORE

Sum of

Squares df Mean Square F Sig.
Between Groups .000 i 000 000 1.000
Within Groups 43.733 58 754
Total 43.733 59
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Univariate Analysis of Variance

Between-Subjects Factors ‘

N
FORMULA 1 30
2 30 |
Descriptive Statistics
Dependent Variable: SCORE
FORMULAR Mean Std. Deviation N
1 3.27 .907 30
2 3.27 .828 30
Total 3.27 861 60

Tests of Between-Subjects Effects
Dependent Variable: SCORE

Type III Sum
Source of Squares df Mean Sguare F _Sig.
Corrected Model 8172 1 817 1.682 .200
Intercept 742.017 1 742.017 | 1527.940 .000
FORMULA 817 1 817 1.682 200
Error 28.167 58 486
Total 771.000 60
Corrected Total 28.983 59
a. R Squared = .028 (Adjusted R Squared = .011)
Oneway
ANOVA
SCORE
Sum of
Squares df Mean Square F Sig.
Between Groups 817 i 817 1.682 200
Within Groups 28.167 58 486
Total 28.983 59
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Univariate Analysis of Variance

Between-Subjects Factors

N

FORMULA 1 30

2 30

Descriptive Statistics

Dependent Variable: SCORE
FORMULAR Mean Std. Deviation N
1 3.83 834 30
2 3.27 944 30
Total 3.55 .928 60

Tests of Between-Subjects Effects
Dependent Variable: SCORE

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 4.817° 1 4.817 6.069 017
Intercept 756.150 1 756.150 | 952.716 .000
FORMULA 4.817 1 4.817 6.069 017
Error 46.033 58 794
Total 807.000 60
Corrected Total 50.850 59
a. R Squared = .095 (Adjusted R Squared = .079)
Oneway
ANOVA
SCORE
Sum of
Squares df Mean Square F Sig.
Between Groups 4.817 i 4,817 6.069 017
Within Groups 46.033 58 794
Total 50.850 59
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Univariate Analysis of Variance

Between-Subjects Factors

N

FORMULA 1 30

2 30

Descriptive Statistics

Dependent Variable: SCORE
FORMULAR Mean Std. Deviation N
1 4.03 615 30
2 3.23 .858 30
Total 3.63 .843 60

Tests of Between-Subjects Effects
Dependent Variable: SCORE

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 9.6007 1 9.600 17.221 .000
Intercept 792.067 1 792.067 | 1420.821 .000
FORMULA 9.600 1 9.600 17.221 .000
Error 32.333 58 .557
Total 834.000 60
Corrected Total 41.933 59
a. R Squared = .229 (Adjusted R Squared = .216)
Oneway
ANOVA
SCORE
Sum of
Squares df Mean Square F Sig.
Between Groups 9.600 1 9.600 17.221 000
Within Groups 32.333 58 557
Total 41,933 59
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Univariate Analysis of Variance

Between-Subjects Factors

N

FORMULA 1 30
2 30 |
Descriptive Statistics

Dependent Variable: SCORE
FORMULAR Mean Std. Deviation N
1 3.97 .556 30
2 3.23 817 30
Total 3.60 .785 60

Tests of Between-Subjects Effects

Dependent Variable: SCORE

Type IIT Sum
Source of Squares df Mean Square F .
Corrected Model 8.067° 1 8.067 16.513 .000
Intercept 777.600 1 777.600 | 1591.793 .000
FORMULA 8.067 1 8.067 16.513 .000
Error 28.333 58 489
Total 814.000 60
Corrected Total 36.400 59
a. R Squared = .222 (Adjusted R Squared = .208)
Oneway
ANOVA
SCORE
Sum of
Squares df Mean Square F Sig.
Between Groups 8.067 1 8.067 16.513 .
Within Groups 28.333 58 489
Total 36.400 59

43

(Y] =
MANUIN Y. 6 msnwauammsmaaunNé’mﬂszmnauﬁ'aﬁmmwvauiw NNIFIANHI

5 =y & U 74 ~ 3
Taelfunva@undlie Pediococcus pentosaceus 3¥iar TISTR 536 AUUWUMMULEITNWIAN |3

%
Amafunduve



HIAAUIN A

v
MARHIN . 2 ADUANATIAUH UL

44



MARUIN A, 3 A1t1anAINEHULNGNEVII AN 199

v ¥ v ¥
MANYIN A. 4 LLEAA clear zone NMAATUVUDINITIAVAYD

45



46

[l ¥
MARKIN A. 6 LaaINTasuFvesa100 1N IAAAINUHULHAIAZADUMST INMTA

. a ¥ o o ¥ = = Y i v o v ¢ v 1Y
wnansiiluenashanulidmsumsldnuienisdnwvingu leygnlmhluldusylesiaunism

Lidnsallagrsau anviavuiilvidaudasilon uavdesesdsdaudiveenarsynasaninisiluly



MARWIN AT LAAIMSIASBTUADININATDUMISa LY Txam Furia

MAHUIN A, 8 LTAINTIARNIDYA0IATES pH-meter

47





