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NAINTTHAEY) AINTUTINAUDY
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Wdunseiiouilsenevudie Allicin, Allylpropyl disulfide, Diallyl trisulfide duasndn

Uasy Dimethyl sulfide, Dimethyl disulfide, Dimethyl trisulfide, Allylmethyl sulfide, 2,3,4-

Trithiapentane Haza13lszneunINMuEsUTIAdUY BRdludies msfiszmeldeiinduq

Anui Citral, Geraniol, Linalool, O( ttag B—Phellandrene
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- = :‘ Y do A a U
NTALRBIN ﬂixmﬂuﬂﬂﬂiuu'lﬂllﬂﬂﬂilﬂﬁuﬂg

~ =y o o A . . b4 o Cd
asfinylunszifionfidhdgfo allicin 92NIZRUNITHAYBNBY lHININNTZINIZOTNTS
9 a o ° s/ ° ¥ (] @ U ~
nszqumsnanazivarvesd|d mldmsdesemsuazmsdudiodiuliledad
Usz@nEam allicin annsesawdiiulmiiv B, uazllsauld Suelumigaduemisi

#1114 uazdaunortesnunsanszau laamnesoalasadndoe

- oy L é ] :’ tg s
Allicin ihnihiudelufid avatenin vazwauduilo@ediu alcohol , benzene HAL ether
v ¥
dnduTagldniwdouTaonseszgninats  lunsialuan  ezasildlwdeauazibeslu
3 L] v o é L - 3
AIZINIE allicin 1AMN910T3 Alliin ifegndes Taaou lanidanua Flieglunsuifioy Haiile
~ A W g I ) P A ‘ﬂ 29 U ' ) ™
nyzsugnuanseru  aatunislensaien wedluilseTemniluduang aslenszmoy
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} 4 '
Wesoaammnadu lddesyi I 1ddszansamwed @nddsnyasnssy de3yns suas

nang 1ne,2533)

=1 . B as n’:’ a a oS d slao’: A . o 3 o_ - .
MsA allicin esadugINIsTYveIgaUNIsAnn laaduiissninlduganmsiau
d e - o T dydd' 9 a =1 = o
vouou mideq  Taefieulmimaifiineadesin  aszuiumsmielaviomsiSyveusad
a o o 1 . . as z 0 o . .
flunaldydunidgniiiaie T51eauh allicin aunsedudsmsiiauveasuland succinic
. & S A a
dehydrogenase U122 triose phose dehydrogenase Fatiutou lifeafunszuumsmelauuy
a T a {9 « o ° a ol ° .. a '
Heondwumnnnigaunion hildeendion dmiueulaifigniaielas allicin AIna
14 14
1 ] L] ] (XY [} v
udail dannnegfivy SH egdae wy SH Heunsasivegiumy —so-s- Tulassaiaves
14
] o a v a o o 1 s o
allicin ‘1#0d1959057 Fuiluralifenssusuinalaseulmifigniateny sH fianw difty
] d T A‘ o 9 d' N o Jd o e
deradiiuediann  isenndiudnszquitmmzmizasclumsniswouesurad uazdadl
3 ) s a 'y o u’: d . . o v g
anusuiludmsunmsndyveuradondio auiunisi allicin Tilsawdumy sH ae Tuwad
Sedrunemseda uazades Tulassadiaesiing sulphenic ApfuazasuvBItzdUBNNilS
zaoy v lioondioulumy sulphenic linsdaiiuwals allicin Tnauauniadiu oxidizer 80

v 2 a Py ad Y =) ar .
A28 Fehareqaunidanag 1Awudedny hydrogen peroxide
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2.2 uuAfiSsuandn

wuafiSeuandn ¥uedy nquuewuaiiFeiiansondansauandnuazlinduaunse
o Y a 9 q’w 2 A = 1 a d 9 1
Tumsndnuuldifaaznould vensnfidesntuniiSounsuaungy Tnavesudle deun
1 o a o o el 1 z < =g 4 oy \J =
lawvrwuafiSsuananfiiswniiSounsuuinviniu SelalimsuennguuuaiiSongulad
1 4

Wesueen 91Miu Orla UAZ Jensen (1919) AR ANuvie voe uuafiSs  uandn 31 Aeq
dhuupaiSounsmnnilidovazdyie  lulimasdoun  lulimsaduales Tanw

annsalunsudinars o lawsaliidunsauandn S3usiaudfunsanan (cocci) uazima (rod)

A A

v 14
uuafiSouandndiunuaiiGeRiizlseuvsen venfanmiuuma I8 duduuniadudn
f 4
25 o : e ey \ .
1314 coryneform coccobacilli UeTidedwiluaiala unTunaoun 14 1as peritrichous flagella
Tiadwades awnsodevdadunsuuin  uwinesumiinuuafiSe (Fermentative
[] v

bacteria) Minimitaang Inaudwaansauanan ua liamwisandnuanlaald udeziing
as ~ o - o
waoeld01nn1sniinAe  uoFAN (acetate) 18NIUDA  (ethanol) A15UOUTABEN lara

4 v a . a a ded  a

(carbondioxide) Was1un (formate) Az FAGiuA (succinate) tunTiGouananiiugaunIdiniy

4 4 o v a ' ; a [ a
eananmntionmednios Lifins3aidluasa limarswaduuazindu liaddulaa
s c’/‘ [] o 1 o 4 o
uazlelasnudalvs santsliadseu lainzaias udselusaeuinawnsoaatenles
o0 lad (peroxide) ladatou lanigTanza uae (pseudocatalase enzyme) nazilfiseidommy
9 b

an as @ a o a
FAuU (benzidine) iz Iinaay 1adeaunsoadesiningimaes du aflumanviouasdy
ﬂ Sy o Y 3 = 4 L4 a aa a = A [
Wuwinfidesnisemisdudeuninsaezii Tu nhllad eyWuinsatianton Ia1iu tndeus

s A .4 s o ,§' 1 w d a o

nia lufunSoweaansveansaludu uazais lu'lamsa Taoioudazaoiugoziinnuduwz
] 9 d‘ ] s o BI:; T o P [
ABAUABINTTDIMITAUANANNY A INITONTY IANTNQUHUYN 2-53  DIAUYIFEH e

o

wigdu Tnldduazmuzauiiguugl 3040 osruwalFen Wiey NMuITAUADNIIITY
b4 [ . 3

Uszane 5.5-6.2 ualeansansg lanfileyiszuia 5.0 wSed1nilld dasimsiyes

anasiinziunars nieiluaaluafosazves G+C 193 DNA oglurid 32-53 (Bd,Tm)

(hAYo uaznMe,2541)



TuilegiiunuiuuniiSouandnaunsasmun’ld 12 angade
Carumobacterium, Enterococcus, Lactobacillus, Aerococcus, Leuconostoc, Oenococcus,
Pediococcus, Weissella, Streptococcus, Tetragenococcus Wa¥ Vagococcus ( Stiles Uag

Holzapfel,1997)
2.3 M3IANNIANYVOY Lactobacillus

Lactobacillus sp. ﬁ'ﬂﬂéiu Section 14 Group 19 994 Bergey’s Manual of Determinative

Bacteriology (Sneath tiagAMY,1994)

Group 19 :Regular Nonsporing Gram-positive Rods éau‘u'qaannﬂu’%ﬂ'miwqﬁ'wia"lﬂif
1. Genus Brochothrix

Genus Carnobacterium

Genus Erysipelothrix

Genus Kurthia

Genus Lactobacillus

S LA WwN

. Genus Listeria

~

. Genus Renibacterium

Genus Lactobacillus

Fruaizialy Ao dhuisenuaznun 1enfiennuiiidnyas 18ae (bentrods)
wnszﬁ'«f]uﬁaué’uq (U4 AGUYDI Coryneform Coccobacilli uamzdaﬁ'mﬂua1&§uq TR
awwusianuaizihy  bipolar  liedraeulmimanaa  waz'hifiszuyleTaTasuild
aunsoldeenduuiiudiudidnasonld udaunsoniy dluannsiidesndioudesad
WIN aerotolerant anaerobe An¥RAZMIWTzIYAL TauuRmhyesemsuda wazaziy
nswSy@ulalaonmsiiinoensiou (anserobe) wioluanniziifieensionanas (reduced
oxygen) daziimivoulasenlad 5 89 10 wedidud Wuwindesmsmsomisauyssl
(Complex nutritional requirement) fie #aansnsazii lu il Indusriadiuuvaslulasiou

HAZABINITINIU INABUS NTA lTULNYIlA
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1 Ad’ = P | =9 ~a [ ] Atﬂ' d'
guugiifiannsaninld fie 2 O 53 swuraFed uAvNgaMgliINAufiga
f19 30 9149 40 DIFUFAIT O

feriivingaudenswsy Ao 5.5 f 6.2 Tuwan Aciduric Jsaunsaniay@ulafi pH

A o . & a a
5.0 e M uazmseTyzanasluaanzindluna

AU waduanunde 05 o9 12 lulaswesuasziinnuen 1.0 89 100
Tulaswns uaz vuraveslaladl 2 84 5 Tadwas vuoIITUIS

I 1 N N A T ' @ i v

n1sAdoud dlvgindouiilild monmotile) 1Az ywaeRUTaNNTOINADUT

Tago ey peritrichous flagella
s . . 3 o s <t o”
pumueagy  lunan obligately saccharoclastic e simandn uazilaswiwialugyl

simple carbohydrates iffunsauanan

MSIANGNYDN Lactobacillus
1. WNeUANUA T lUMSHAANIALIANAN

2. WNATNANYAUSNTUTAI99N (Phenotypic characteristic)

Lactobacillus aunsauismuanuannsalunsndnnsauandn eondiu 2 ngu fie
1. Homofermentative lactic acid bacteria

2. Heterofermentative Lactic acid bacteria

Homofermentative Lactic acid bacteria
4' o a :’ 9 9 “a ﬂ = ﬂ (1 ] P a A t
mammsﬂuﬂmmaum"lﬁ NaMaslUNTALANANI uﬂ1u1ﬁfg LHAZUADHNAADU) IFU

Aa o o A A o 9
NIalloEan mmau"lﬂaan"l% {Iaza1IoUu) ananuoy

o/ [} . 1 3 1 2 o -1
#29619994 Lactic acid bacteria NGl 1AUA Lactobacillus fermenti Fav11vueniaie,
Lactobacillus trihodes a1l lahidedludu (waans,2530)
uraaniny Ao TuoIMIININHAAN MUY (dairy products) WARANBINIINTRYWY(grain
a  a o 4{ o o °w s J s 9/ :‘
products) nannuiedalazyal (meat and fish product) Y1 sewage LUHT Iniwald wazii

wa'lil AnABIR1eq 1 neva11anes (sauerkraut)
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WU Lactobacillus WWwHAilY normal flora Tutha (hldifailugy) Yonasa(vagina)
uazdanyluszuvdeseints wu Tud11d (Stiles  uagHolzapfel ,1997)Iasselunisdon

1 4
s 1 s 4
pMIsUBIHA lAoAgUIIMTIYBE

nguiineldifin lsanylder ngquitude Listeria monocytogenes ﬂ'sju‘fﬁ]zﬂuaﬁau‘lu
8M13 1ABIMWIE dairy products HAZprocessed delitessen meats UAZEIN1NT m‘il?t’gllla‘uh"lﬁklu
§8u18 udminderiiniianige (afect) Whlhumgeidassdoraildmsniinsudduiia
v i1 80U fetus) |6 UONVINTIFII1VNY Lactobacillus casei sourdough bread WA
brined cheese Tasdnlluaungliifamsnindoveansudald Taoifanndinsa uazina

o L4
asveulaoon lad (Hammes 1tag Vogel,1995)

o A & e
Lactobacillus casei subsp. rhamnosus (Sneath taznm,1994) flegiiuSondndeniiai

Lactobacillus rhamnosus (Stiles 18& Holzapfel,1997)

et o

. sqqe oy i a2 =) &
iflunwan homofermentative lactobacilli ta5ay IdAs gl 15 uaz 45 ssruraidoa &

TagdnAfigungil 45 8erUsITOA L casei subspecie dU higusowiguauTaldeniu

K]

v
subspecies rhamnosus IN1UU

¥ 1 3
aafignsalflumsmindlunsauandn laud nglaa nuanIna walaluled
WinTna uanIng wealna nglame uuuiinea uwuTua usyTue 15 Tua yesinea glase

I8¢ amygladin



A WA 1 UAAUNAIANUYOIIN A Lactobacillus

N‘l;g‘lelti (Humans)

1939110 (oral cavity)
s2U1a 1&(intestinal tract)

¥0INQ0A(vagina)

Eaﬁ%%ﬂﬁuq(omer habitats)
L= T A
W%t!ﬁ%ﬁ?'ﬂﬂi%ﬂﬂ'ﬂ‘ﬂﬂ@ﬂ‘ﬂ
(plants and plant materials)
s ¥ ¥
au, 11, HIne (sewage)llay llv’clﬁ'ﬂ’f (manure)
¥
wanduaeMsHEn (U ilodas uasdn)

ﬂﬂj‘mﬁﬂ (silage)

2111588(Foad spoilage)

- 4
Wes
3/ 8 d 9 .

wa 19¥(fruit) a9 121A(grain mashes)
1/a11# (marinated fish)
Sugar Processing
Y

dw a o 4 24’
HOUASNAANUININUD

(AT09ANN 191N TNIIN(fermented beverages)

finn : g, 2545

Genus Lactobacillus (Stiles i1a¢ Holzapfel, 1997)
uﬂanzjumué’nymwmms 1IN (fermentation characteristic)
1. Obligately homofermentative
2. Facultatively heterofermentive

3. Obligately heterofermentative

12
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Lactobacillus Tunguii 1-2 uaz vaulu nqud 3 14 lugaaiunssuomis ualunguit

3 Agmudumsiidemsde

Lactobacillus  Wag Erysipelothrix 3A1JUWIN Facultative anaerobe sta laiardraou lassi

Acasd

Lactobacillus iuwan strictly fermentative uaz@pamsemisavysel w3yluunasiieg
199 18 drulnajezdlunannunsa (aciduric) n5erouNIA (Acidophilic) Favzwannsani vt
pmsdiims T lansadudnnlsenou dldafesdszua 4.0 Hunalfuuaiideduagn
yinaw FufumssudenmnSyvewunaiGeviiasuq i AilteYgATIS® Lactobacillus
aunsonsaaulnlafe 7.2

J v d

laq1iu Lactobacillus wnn3150 aewug sawudaunafiGelungy heterofermentative

5 meiug gniaegludiialvi #li¥eiSonin Weissella (Collin azanIz,1993)

Obligately homofermentative Lactobacilli

‘luﬂtjmfmz‘la’f'tfmmngTﬂﬁ‘lumswEmnimmnﬁﬂ uaTailhianam Tna uazng lamie
14 WIN L.acidophilus (L jugurti) (Pot WaZAME,1994) , L. delbrueckii\ia L. helveticus ﬁi’%’n
fUAN® L. farciminis wag L. kefiranofaciens 5'»1si‘lumﬁﬁi&ﬂnﬁﬁuan"lé’mﬁnmﬁﬂﬁma{

(Takizawa Hag AN, 1994 )

4’[’ 1 n:yd o o as a  w 's I 9/ a
wolunguillise Tewilumsiiemsniinass uasnansuanuumnin aeldgangiqe
v o : &4 o 4
Tumavain (45 89 50 easruwaidioe) 194 L. delbruecki subsp. Buigaricus 31dHuiuielu

a ad
nsNan lanse

Facultatively heterofermentative

: a a a 14 : v
1haaen Toa lumsnaansauanan uazndaufasinns lnimang Tawe (lu1d

¥
wanimiang laa)
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i 4 ¥
Lactobacilli  unguitaansalfihmamulng  Tagordueulmiveavdlama

(Phosphoketolase) TUMTHAANTALANAN LIAZNTALDTAN

t4
A08NYD Lactobacillus 1uﬂquﬁﬁa L. casei, L. plantarum



A15190 2 UAAINISININNGUINH Lactobacillus Tnsofeanyuznisuaasoen

(Phenotypic characteristic)
Group 1 Group 2 Group 3
Obligate Facultative Obligate
Homofermenters heterofermenters Heterofermenters
L. acidophilus L. acetotolerns L. brevis
L. amylophilus L. agils L. buchneri

L. amylovorus

L. aviarius
Subsp.
Araffinosus
subsp. Aviarius

L. crispatus

L. delbrueckii
subsp. Bulgaricus
subsp. Delbrueckii
subsp. Lactis

L. farciminis

L. gasseri

L. helveticus

L. jensenii

L. johnsonii

L. kefiranofaciens
L. kefirgranum

L. mali

L. ruminis

L. salivarius

L. sharpeae

L. alimentarius
L. bifermentans

L. casei

L. coryniformis
subsp. coryniformis
subsp. torquens

L. curvatus

L. graminis

L. hamsteri

L. homohiochii
L. intestinalis

L. murinus

L. paracasei
subsp. paracasei
subsp. tolerans
L. paraplantarum
L. pentosus

L. plantarum

L. rhamnosus

L. sake

L. collinoides
L. fermentum

L. fructivorans

L. fructosus

L. hilgardii

L. kefir

L. malefermentans

L. oris

°| L. panis

1L parabuchneri

L. parakefir

L. pontis

L. reuteri

L. sanfrancisco
L. suebicus

L. vaccinostercus

L. vaginalis

307 : gusin, 2545 Wti1 279

15
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Obligately heterofermentative

1 d
1%'1i1w1awﬂicm°lumswamnsmmnmn ASALDTAN HIBIONTUDA uazm%'uau'lﬂaan

¢ o da 4 v
lod Tasmaidatuanonmsldimang Ina

R ]
o o =)

I A . ] Y :' a o a
NRUUNTINTY AB L.sanfrancisco ‘lN‘hﬂ-l'lﬂ1ﬁllf)ﬁT‘V’lﬂ‘l‘l«lﬂ'liNﬁﬂﬂiﬂllﬁﬂﬂﬂllﬁzﬂiﬂuﬂ‘]{

an uazih Itiamsiszaouifinaulu sourdough bread

14
Lactobacillus Wnguilezd Idifan1snin@eveserving 15u L. bifermentans ugung i
3 [ ¥
1A cracking defect 11 Gouda 182 Edam cheeses (184910MAANRAYY L. brevis i1 1¥inANS

} 4
wiudovewa lisanlse (citrus fruits), 1017 nazidies

L. fructivorans, L. brevis uag L. bruchneri \Wusunql¥inansnindeluineeaus

(mayonnaise)

d
2.4 Us2levvive3 Lactobacillus
9 (L s s LT o a
1. Mnlszlenilugaavnssuemiswiinwindn na 1l 1w msndnuaannae 39
ao9  nend1ilanes Tao lactic acid bacteria NivNUMdW lunisnin Ao
L. fermenti, L.plantarum, L.viridescens (31%5 ,2537)
9
a o . (] a -1
2. ¥lugaamassuuy uay waadusiua @i uuTer Toiisa 1weud (cheese)
lactic acid bacteria NN MEIA iyﬁ'ﬂ L.lactis, L. casei
9
3. 1¥lugaamsnssumiin emswiniledad (Stiles 1ag Holzapfel , 1997)
4. 1Hlugaemnssuomisninld@nsen Tae lactic acid bacteria Nfiunumd ey Ao
L. lactis \lQe Pediococcus cerevisiae
) " o/ s ar 4 = A ‘&
5. lumsndaasyaunid @aatad | 2536) Taslfifhnindeuandnsududs
Hounnige luszALgATIMATTUAINY 13U
A W I'd Y 1 ad o G dy
5.1 9AEMNISUUY uasHARduULYNN WU Tanse weuds asunlien
A A o 9 P =] 43 " A =y Aa
gazouq e Munliogmsnuuuiy  uazlindusauus lnanKne
13 . . ¥
wlanll  Teesugesuduuananazaldswimaudn naluuy i

lé 1 1 = o
nglaa uazawdning Fzgnissreiiunsauandn shlvTilsduu
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} 4 )4 ) [
anazneu uenaniinadesuduuanani Iidh T luusdahlfifady
a o oo A 4’ L. T Y
nanfuaninause uaziiledudauanasiueon la/
k4 v ¥ 3 4
5.2 Wasesuduuananlugasvnssuldnsen wonldsuiiie iy
b4 ) *
Naﬂﬁ'ﬂl“ﬁlﬁﬂm\l"} %Y salami, bologna, peperoni, frankfurter uaza"uq Al
a g v W ) ' ) .
aduse & uaziileduiariusuilseniudiag fueenly Tae lactobacillus
uag streptococci vzadunsanananfiiuingiudy (preservative) 1
t'4 a o 2y g o ~ 4? = o ]
Tinandafi IaTiongnmsinusnyiuudueazifenty Micrococci 95%8
; E g .
nlasu myoglobin Tuiilu nitrosomyoglobin e 1¥1iloli A lactic acid
. @ a ia <&
bacteria Sandin lalasnuilosesnlad somniidmtwedldnsen
' o q ¥ A  AdA Ay a a a W
a1 yaunidouii idssmsunwiianiyld luvaz@eiiu
Micrococci ~ weabhoulmimanas  Athlsz@niamlumsviae
lelasinulosoon laaluennilufeoan's (Creager uaznmiz, 1994)
as -] o/ g A o)
venvingaamnssuldnsenuds luglsldsfimsiniadeSudunanan

3 a o & o
i lunmswanomsvindug anunuig

o = o\ =
2.5 madwunrInKanAauedatLAfiTe
T v 14
Tninadunsanandninnuannsalumsnimbmaderiianu vianglaa
v 4 < o a 1 Y o °y ]
Fhuuvdssgasveuitinminasialunguiildld  Swerdewaninmslhimang lnaus
v
tminguileeniluaeswanlvajq 1Aun homofermentative species 1A% heterofermentative
; N 3
species WIN homofermentative tiaiosmudmhaiang Inaszldnsauandn senin 80 9
90 nlesiFuanumivenlasenladiasnsassmennariia lasvUIun1s Embden — Meyerhof
; . 23 o 3 s d o
pathway @9UNIN heterofermentative 9z &3 19nsanIMiiang Ina ldlszunw 50 nledidud
uazfimdeidunsaedanuazemuea Uszanar 20 89 25 weddud uazldmiveulaoenled
v )

dszana 20 839 25 wediFud wennnmiudumsdug wu niaWesin nsadadiia dn

] .
@ney (Tittsler et al.,, 1952)
1 4
a [y = a @ = a d
wulatidiauandnuedatineinanun 13luaed  (Family) Lacrobacteriaceae 182380

97 Taoutaeeniilu 2 tribes A0 Streptococcaceae lAUA Tinia3JAnauuNsUUINAY fribe

Lactobacilleae laun 1ime331luvaunsuuan (Breed et al., 1984)

86978
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@931 Buchanan et al,(1974) l&Smniwandauedarnmilvidly 2 nd Ao
Lactobacillaceae Fufluting3gduvisunsuuanegiiuwaiies wiedlugnls daunnase
laindAouil (non-motile) 1nIN anaerobic facultative W30 anaerobe ABINITWOMIIH
afududou  mwiaday  wudduay  Sowuluenmsuinlszaniisuazdaidaiinan
a3 Tulawsaegunifuwe  tines lusdilegifissanaimes Ao  Lactobacillacese 130
Streptococcaceae FuTutineigina (spherical) ¥3e 3Ul (oval) unsuniFsadamudiu
g 1iugnls wieernSesdruiudon (etrads) Taoitr lwase limdoudt fnsmsedin
UUY chemoorganotroph ¥ wdulaadesiesiiuanislulawmsn  1duandnueda o
Fanueda omuoauazmivoulasonied Wluwan facultative anaerobe iinMNATAY
WUFAUAY u‘u'eaamﬂu & dna ﬁﬂ Streptococcus, Leuconostoc, Pediococcus, Aerococcus
Uz Gemella Aapaiumaniimaudaszanagaihodudufioavesdatiasignitouy

tinesludna Pediococcus huinesiimsSosiaduguiodudion (emwad) wof
muﬁ%ma‘lﬁ inactive lactic acid ¥3euNWININ doxtrorotory lactic  acid U
Pediococcus halophilus Wae Pediococcus urinae-equi (Nakagawa (a2 Kitahara, 1959) i
WIn homofermentative WigosvaAy hisdadlwasn Aeimssigemisadududeou lal
oulsimauag  usueaeRuiinuamiioy  (pseudocatalase)  sinwuluemisniinass
(Buchanan et al.,1974) °§Wh~1i]‘lﬂﬁi]ﬁ Leuconostoc ﬁl"ﬂu heterofermentative whqmﬂaqa
Streptococcus  Minsizesdailuguiognls  wazdennann  derococcus  Tawlnia3
derococcus  singomulueme  lufuazess  uasilurnieifiadrensalddesnd
Pediococcus ﬁaumnﬁ'm?ﬂaﬁaﬁ'mﬂug\:ﬁ?mﬂunduﬁ"lu'mj‘uﬂua (irregular cluster) 921584

o o ﬂ { s 1 A a o )2 eqye
mnuilufioasd dediensyluemisiminzaumniiu (Williams et al, 1953)

2.6 M wuntine3luana Pediococcus
Breed et al,(1948) 99 Pediococcus AiieailFi@ed A Pediococcus cerevisiae
@ADL Breed et al., (1957) 3AU1IY Pediococcus apniluapawiia Taserdogunginmuizeay

a a o f A & A d a Vet A
1'”ﬂ15ﬁ]5iyua3ﬂ'rll|fnu’]iﬂlﬂ5muiulnﬂs 19 Pediococcus cerevisiae WQLﬂul%ﬂﬂlﬂity‘lﬂﬂﬂ

I <4

guugll 25 uay 32 esruwaded Hanuamisoniyldlu wort, hopped wort uazlu

a
=

o Lo A . L. & a Yy a P
WYINY  Pediococcus  acidilactici mdli]‘iilluulﬂﬂﬂqmﬂﬂil 40 DFIUYAIBEN LAzl

u

ANME 5051y unhopped wort ua lufinwannsonialwiss
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Yamazato (1958) (1ae Sakaguchi (1958) 181¥ %0 Pediococcus soyae Ansutines
. a [ o v aa N o et &
Pediococcus mwﬂ"lﬂmnumuﬂmm (miso) Ay t"flu‘unmﬁ‘nummmmm'iums‘numﬁﬂ

Taqais 25-26 nlesidua

Nakagawa 1182 Kitahara (1959) la91ffenduuana19ves pH guugiilumsisayms
¥ o - a 1 4 d d -
ﬁimau"lwmmmﬂ ANUADINTITODNYIIU ﬂ')'luﬂil\‘lﬂ'liﬂ'liﬂﬁ)u'lﬂﬂﬂﬂ‘l%ﬂ AITUNULINGD

b4
AUNUAD hop AaBRIUANVEITe UM lHimIauls Pediococcus oonilu 5 ¥iia Ao
Pediococcus cerevisiae, Pediococcus acidilactici, Pediococcus pentosaceus, Pediococcus
] 4 .
urinae—equi uazwanfinwnde fie Pediococcus halophilus IO Pediococcus
4
halophilus ( Mess, 1934 ) %18n31N anchovy pickles 1la¢ Pediococcus soyae (Sakaguchi

(1958) 1 1dd28 (@15190 1)

Deibel (1A% Niven (1960) ‘143 Gaffkya homari UAY Pediococcus viridans Timon'lé
910 cured meat (@Y meat curing brine Aluwan Pediococcus homari éﬂlﬁuﬂﬂi‘ﬂﬂﬁ
Tﬂtj‘lﬁmqwaﬁﬁmﬁ?ﬁmmﬁﬁ'ﬂymzﬂz’{wﬁum waziianvaz linwane Pediococcus o
(funan homofermentative liiznansa ¥ luasn nﬁty"lﬁ'xﬁnﬁaauuv":uﬁwmmms’;’u i
annsageslisiu drmnnSesdrtuiiufiead amuagaudunin faculatve  wie

microaerophile fianuaunsanunde a3 dextrorotatory lactic acid

Pederson (1949), Gunther Wae White (1961), Coster itaz White (1964) Gibbs LAz

14
Skinner (1966) Ao fonumuliAlazANANYULAIN q U9 Pediococcus tininnI Hioaniiu

5 iin (15199 2)

Whittenbury (1965) ®1/oMaNN15U09 Nakagawa Uag Kitahara (1959) 3ALLSLMAS
Pediococcus aam’i‘lu 4  ¥iUa fio Pediococcus cerevisiae, Pediococcus acidilactici,
Pediococcus pentosaceus WQs Pediococcus halophilus U Pediococcus urinae — equi 9

4 8/ " @ dd’l ) a o
1Blunan Aerococcus  viridans  Tawldimarainines Hesuamuiioinialuniseigran

[ ¥
nsaldieelu glucose broth uazwsny laluemsi hifivhaia
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Sakaguchi 482 Mori (1969) WU Pediococcus halophilus, Pediococcus soyae MUQe
Pediococcus homari  Tin1uAA18ARINUNIAURUTIUINGT 855201 LasanpaIZAY
ABIMIBINDIYIT AapAIUAT T, e DNA 2amsda llidfuriia@entu dau Pediococcus

. L & - Y 2 o e o A v
urinae — equi WY UAMUAMBANNUMWALFAUIN TARWIZITBINNNABINITTINLINIT

o Y [l 9 = [ } 1 N .
zmwmmnma“lumuminumaauazims'm Aerococcus viridans ll’ﬂu Pediococcus urinae

td
=4 LY

14
— equi TaoldmguainineSMiasiriiaiiisnuazneduguine a5szine aasau

AWABINTIBIROIMITARIBIY

@911 Buchanan et al, (1974) lRe1fievdnnN159AULYUBY Nakagawa U@ Kitahara
(1959) Yauiatings Pediococcus oniilu s wila Tasuisldiluninlvgi q 2 win fe

1. wanfiese187 pH 5.0 udlinSefi pH 9.0 Tegdretu 3 wila
n. wanii lindefl pH 7.0 wiequngd 35 esruvaiFen voudnuusd

({11 anaerobic condition A3l Pediococcus cerevisiae
v. winfimwsansylaf pH 70 wieflgunai 35 ewuvaiiea uaz

({fu microaerophilic #wisesnaily 2 wan
1 munsonieyéfisungii 50 essuwaiden 813l Pediococcus
acidilactici

2. ignnsonSyfiguugli 50 esrusaded §a'lilu Pediococcus

pentosaceus

2. wanf liaunsawsan pH 5.0 uagwnsonsyh pH 9.0
n. ¥OUINAD (halophilic) 3013l Pediococcus halophilus

. lireunde (non halophilic) lAun Pediococcus urinae — equi

P AJ o s .
2.7 21MIHATEN I THNIZANABM IO IYVOILINAS IUANA Pediococcus
o'/ s dd’ = = dy dy d' dy J ¥V d‘ =

Taena litinas AnaansauazuananihduiFoiwzi@esdoud9en tHosnndiany
dpamssIgoImIsAoudeanysel uazadududoulunisny (Prescott Ay Dunn, 1959 ;
Tittsler et al, 1952) 1ANABINIIDINIT naBuI nIaozl 1y waz laluraleria

¥

Tastawiz laaiiu B — complex UBANINHHEIADINITHIN organic growth factor (¥U

adenine guanine 1Y uracil sﬂg\”m (Tittsler et al., 1952 148Y Rogosa et al., 1961)
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unadIsIgAIIUeY

undasigarfueu fe misuszneviildaruenldddse Tenilunisiasuadie
%autxmudmﬁﬁnmwmwa*qﬁun?rﬂﬁ' (Martin (482 Batt, 1957) umaeAlsvoUuas
wﬁ'qﬂu‘luam1n§’tm§aqﬁuﬂ'§tTmn heterotrophs %3 q Tilinezdans@eatiu (Frobisher,
et al. 1974) dmFuunamsauuazsgnsveuvestnminananziluninas Tulamsa
famnsaazateirld @y fmmnqiﬂmmﬂina glnse (Tudu (Titsler et al, 1952)
Buchanan et al,, (1974) 31091uiInA3 Pediococcus amnsamedumdivanglaa vyn
Taa wazusuTua udldaunseldaestneauazuile Dolezil uae Kisop (1977) wWuh
UNN3 Pediococcus w‘l%’tfmmngiﬂﬂ yalaa nwaaled wiulud walululea w3

=3 = d J -4 o 7]
g1lad uay 10U - eziamiia aglaw lind Fhumawmgasueunazwdam'la

uviaesiglulasion

unaesig luTasiau Ao misdszneuily luTasionly1ddss Tomilunsudauas
wSuaiuSedouurudiufidonsoveasad (Date, 1971) undesglulasiwuvestngd
wandndneziunsaesdiTu dedaulnajeziiu essential amino acid uAffiuewiaanse
14 peptide '8 (Tittsler et al,, 1952) daundeuonTufioris wan Pediococcus Miiluuvas
Tulaswulyla (Gunther a2 White, 1961) Lwiﬁﬁ‘mn Lactobacillus helveticus "v“immm
°launaauauimumﬂumeme}‘luimmumam"lﬂﬂ%’n non—essentlal amino acid 1@Z

asdszneu T Tnsnuiidegi laTanaradu

U¥a3UBa growth factor
a = Y A o 1 o aa = N4 =
yauNTdA0IN1S growth  factor  NiuiludenIAIsedia gauniduriaauise
o o ~ ] 9 T = ] as oI = (] 4?" Yy ¥ =
dunszrinludaie 9 14 udvresiia ldawisadunsiziiniiiuuiedsiulyla 3.
¥
suiludeadu lafiumaniuasluemns (Eddy, 1941) TrsSuandndesmsimiiu uay
v
growth factor Aoud1unRmIzasly udunyilnveadio Jensen 1az Seeley (1953) Wy 1in
(A3 Pediococcus WAMUABINS citrovorum factor, niacin WI@¥ pantothenic acid Tums
14 9 b4
(938y @2 biotin uAz pyridoxine WwiluissAusalumsnSaymniu ensndhnds1d
Anu10IAIWABINITFINOINISVBY Pediococcus  fauandlilumisiail 3 Nakagawa uaz

Kitahara (1959) WU11 Pediococcus 19e02 111in21@09015WIN niacin, pantothenic acid

wosayanazng 1uTadmsinyag
ronfuma TuTadnszeomndid aanszii
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1Ay biotin 30 tween 80 LNAWWUFABINIT organic base riboflavin WAg peptide like

substance (P — factor) 1415 lil?ty

A 1
inanus
as <y a 1 'y + ++ = b=y ' 3 .
inwsuandnauivngdesns K, Ma™ waz PO lwilSunuAeudaann (Titsler et
a o + 2 : y
al,, 1952) uazunwiiaddesms Mg™ s Ca” Rb” Fenrudeanseyyalansan q Hae

HANANNUTSHINT AR UABSHUA

2.8 aAMZTIMINZENADMINIYVBNINAT Pediococcus
a o =y o Q7 =) o
1. ONENAVOIQUNHUMIVIYVOIUMAI Pediococcus sp.
Frguugiimunzdmiumsniyvesgauniossdludnuaziawizvesgaunidunas
¥1A (Davis, et al. 1968) Buchanan, et al. (1974) F18UNQUNYTNMNZTMIUMITY
] i 4 [
YDY Pediococcus cerevisiae 88N 25 sfuwaiFiod uaziinm3 i liesyR 35 seruwaiFea

Pediococcus acidilactici ‘i]::ﬁ]?t}‘lﬂ(j‘?lqmﬂgﬁ 40 DIAUYAUTBYA Pediococcus pentosaceus V%

v ]
= S a

wSyey IANguvgll 35 evrmwador uazgungiigegainsyldegsznin 40 -45 oem
Vet =

@aIFud 69U Pediococcus urinae — equi VSII3Y IRANQUUYN 25 - 30 seruwaFud waz
gungiigegaiinsyld fe 42 esruvaifoa dwiy Pediococcus halophilus Nakagawa
a2 Kitahara (1959) Wyl quuvgliimnzandmiumaniyegh 25 - 30 ssrusaidon
wazguugligegainiylfeegding 45 ewwuwafen Sakaguchi “(1959) 101U
Pediococcus soyae équﬂummﬁmﬁn Pediococcus halophilus ﬁssan"lé’mmfmﬁ'n%éatﬁiju
inTeydATigungll 25 — 30 owuwaFea udvehinSyfigungd 40 esruwaiFon
Gunther U1a¥ White (1961) WU Pediococcus halophilus mmmm?nﬁqmngﬁ 40 83PN
(¥UFoA Coster UAT White (1964) WUT Pediococcus halophilus H¥33gungiilumsniay
agjswiw 10 — 40 DR UFATOH Whittenbury  (1965) WU Pediococcus halophilus
annsansy 18R 40 eeruwaFoe udvslindaf 45 esriraiFea Saisiti (1967) Wy
Pediococcus halophilus  ugnldniminlarnoazniyffigaiioungii 37 ewmiaiden
W0z Buchanan et al, (1974) s1eatwigangiiimngaudmiunsniavearings

v
a (3

Pediococcus halophilus 98g5zWIN 25 - 30 saruwaIFed Hazguugiiggainiyld Ao

K]

40 DI UBATH
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2. wavasmilunsaduaisnemaodayeaine3 Pediococcus sp.

= =y v

audlunsadlud pH) ToninademsnSauesgdunsd aunsdudasyiinveiizne

M . 14 E4

pH fimuzaudmivmsiniy SMdniniundegeniniuse hitimsniyme wse sy

o

wig litnlugae pH Avunzaw (Okinsky and Unmreit, 1959)

Buchanan et al., (1974) S1891UNINAT Pediococcus cerevisiae %L‘il?tllu'léﬂu‘ihd pH
3.5-6.2 wazazeig laanigail pH 5.5 Nakagawa uaz Kitahara (1959) WU Pediococcus

"

acidilactici 321959 1AA7 pH 6.0 d7u pH Migafiawsansn lasgszning 3.5-3.8 uaz

pH gegaieSyldedd 80 dou pH  fimuizaud miun1seigevs Pediococcus

o
[

pentosaceus ﬂg'ﬁ pH 7.0 tag pH 8.0 W pH QQQQ‘?;E'{‘IZJ‘ISQL%‘;QJ‘H Pediococcus urinae
- equi %ztﬂ?q’l‘lﬁ'ﬁ pH 9.0 uag pH QQQQﬁL%‘;ﬂﬂﬁ 19 9.6 @ Pediococcus halophilus
v2iv5ey1RegR 9.2 Sakaguchi (1959) WU Pediococcus soyae ‘1mfmﬁ'n%§yaiflﬂmm§m
18 1uat29 pH 5.5-9.0 Coster Lo White (1964) WU Pediococcus halophilus ?1M13D
L‘i]?t’lﬂ?’]l‘ﬁ pH 86 mi"hjmmmm?mﬁ pH 44 Whittenbury (1965) WU Pediococcus

halophilus 8501959 147 pH 5.0 uay 8.0 ua ligsawsai pH 9.6

2.9 ANNYBINFHINIY Nham model broth nfSsufisumavisinunuu
i d 4 4 .
vasnnlanuemIs@oudedis panaffin oil Wildmilouanmmsuinuvuuess Tae
4
a ° v ° At o
filfin1elu Nham model broth flowmenies  msfmuaussomaruiivildgaunsoun
v : . ~ o~ 3 o g é
dsznnmniuiawsaniydulald vennniiluniskaadatiindounatiuesdilsznou &3
o A A o Y a =% 4 = -} ] (7
dumsiaden  wienmualigauniduilszianiinuindeunsaznudeaninlifiornia
a = 9/ = e d a o e A
annsansyaulala TasmnizgdunsdlszinnuananuedauuaiiGefiduunsuun
Fnum, 2509 ; wyzAgiand, 2518) luszwiumswingnusngaunidaulugesd
Y []
siedhumaasgivsanay  visidlusnsinauazunsuavfiusandansa’ld  (ewe-
Agandani, 2518)  uvasmni Tulamsaficansoi 1518 unszurumswinezgnldlae
14
[WouanAnuoFauUANiSoUsziAN  heterofermentative lactobacilli 194 Lactobacillus brevis
uaz Uszan  homofermentative lactobacilli 1¥Y  Lactobacillus plantarum 8% szinn
[] a a [ 4
homofermentative cocci i¥U Pediococcus cerevisiae (ATUIUAT, 2509 ; AYSAYYIINNY, 2518
; Srisomwong, 1985), Pediococcus pentosaceus Wa% Pediococcus acidilactici (Tanasupawat

a o o 1 J o o
and Daengsubha, 1983) AunIsaInandeduamnselduvaimslulamsalumsndansa
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l& U 1] =y 1 Q' =y 2 4 L o o -
FaduIvapilunsauandnuasinamdoudeniusamnd uazdnuuziloduiavenannuat
a w 4 9 s (A a 3 b7 a = =
TaondndusigaieesitSinansatandananuaiiuiosay 0510  @Aaflunsauandn)
= ' t o ° aa -4
waziisanuilunsadiudrainiy 4.45-4.55 (Frudmm, 2509) Tauzga (2535) 1Td5e9u
3w Coliforms Tuuvungrsduvesmsndauazmsninizlidsuiags udezanadvdn
o w s Y- [ 1 o o s dv v 1
Ieddgnuatandwmndumminllld 5 Ju  assuumswinumuuiuunniuagu
lé‘ LK) = ada 9/ et 1 ar a A P-) a 9
Tvgivuegiugaunsdsuduniiogluingdu  nTeslionazanmdundonyoInszuruns
< A - o Y a ar [] ) =Y a a o d d'-: 1
wam  aadinadhilddaanudunls limiveuluriauazSinagaunid  Alinansznude
a Y 1 o s @ ar a
ASZUIUNTHAAMIHANUHUY aonlsPmumdasasiumuuganozlidsnyuzveniu
v -4
wifiou ldnsonaz Suaniinindrodeq@un3dlszion - Pediococcus  (Steinkraus HAZAE ;

1983)

¥ 1 ¥
{ofves NMB s szannsemuguanmmswinlhlasadegdunidnludeuly
LA ] .
seiumsvinld  seldluszniemandnlu NMB vulianmdhwiledoafuinelvnd
14 v 3
oS auaznszaves Mt luemsvar  denlSeutisusumaminuvuy lagsssuana
4’ o (] = 9o o I~ ]
Weorvezaszae limdludwmanildiuvuy nazdiannsanuranisneass lddouas

t o ' g4 o L] 4 a
flﬂ'ﬂlll.llluEl'lll'lﬂﬂ']'lﬂ'lﬁlﬂllﬂ')ﬂU'Nﬁﬂﬂﬂi’)'lﬁ]'lﬂ!lﬂuﬂiﬁﬂ

2.10 Model broth

9/ b4
muwammzmsmmsﬁm%’nLﬁmvffa

Nham ingredients Model broth formula/L

L‘l‘fﬂﬂgnﬂ 650 N3 —» Meat extract, peptone 10,10 N3y
mimy 350 n3u — -

d1eenagn 60 niu ——» glucose 10 A5

nszifiouan 50 N5y — pyuiouawelsd 5 afu

nde 25 N ——» NaCl 25 n3u

Tuasauazlulas 125/500 ppm  —> luesauaz lulasd

Ascorbic acid, STPP 0.5, 3 nsu —— Ascorbic acid, STPP 0.5, 3 N5y

ANNMTHUNUNULY : - Aw 70 U 1A 0.968-0.970 pH = 6.3-6.5
3 Uiy 0.967-0.969 pH =4.5

- Microaerophilic
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Nham model broth (NMB)
Sterile paraffin oil

(Microaerobe)

IFiltered sterile nitrite or nitrate

v
E— Stecileathipdded | —
= e ———
Meat extract fresh garlic
Peptone — O
Glucose Autoclave )
NaCl 121°C 15 ui O
(-
Ascorbate
STPP O
N ¥ — =—__T =

Adjust A, (0.970)
Using glycerol Sterile NMB

d‘ ac =
MAA 1 uaaddimansen NMB
2.11 WaveanszifiuusemI0IguanuniliGuuanin

IMIMAINTMBITNTANNMININUHUY (Nham Model Broth , NMB) (Hue1m15#l $1a04
anmmsniinuruy Idmdeusunsndnuvuuesy Yorveimsld NMB ez lve iy
.§' =} a s dy a S o e v P 1 =t =
dladeriunazanwmsminlasanndeydunsd  srldis@unsofnmdinszifieuiing
] oy =y =Y t ar é H
Aen1ssn  waznsainsauanAnveuniiSouanan luseuiemswinuvuy  ansad

¥ F 4 ] b . k4 Il
afretunnadndenlslunsdau lildnnndegdunssndudewniuingauildn

] = o e = Y LY A’( P 9 -~ 9
uvuy 19y Inanesy uazderglumsaamunanisninvesnanyen 14 luns ?!ﬂ‘lsl’lllﬂﬂ'lfl

' o ] o/ a W a 1
nansAnsmusaRalunssien wisenssuumswinlundadan udarddwwane
nmssydu TnvewuaiiSouanaauazmsndansa  Tasmsiinsnaassdnyiguauaves

¥ 14 E 4
nszisudeemsMInlszinniie  vuy)  laeldiyedsduauyiin A9 Lactobacillus
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curvatus, L.sake Wa% Pediococcus acidilactici #1A13iny191a NMB ilunisiiassaniiznn
-4
wuesaneldanzmsiasade uazanmmswinlfermaludemanelfiidamsiing
= dy 3 Y o 1 o dw = Y v oo et oy 10 =1
@ugeasauainanasll TeslhlSinadeduduvndulimsiduuas lidunseiouadll wa
' " 1w oA o - o A 0 A Aa P a
Usingnluszeznamoniu As Juusn Juiaes uazfuiia Suuyeidunszisuasll
a 1Ay v a a v o o N T 4 4 A a
Binugenni himunsufiewedndanuuas luhueufsamuilelSuaniogediu  eesd
v 3 T
mMskAnNIAUaRANNYIIUNIAIeee lidunseiflousdadau (Swetwiwathana et al,
1999) uaziie ladinsnaassludsalfiamsuds latimsinmeassiundadasissiwud
:i et o I Y dy 9 1 d' P=) ar a P
vinunuei hilimsiunsaifiovas  slifSnauFetesninnadiafsusumsiaunsifion
4 { a - & aw 4 > o a ' '
wenvinfiunuuiAundudo Lsake sasnasaiiufisensvvesdiinmaneuduliuands

g T

8

vnnsAnudAuwyd nvfoudivanenisiesuduTnveudeuuniSouandn a6
[ ar A = o éd r=1 s c’/‘ (] 9 a
Fanu  dwdsanvndsuasguuni@euiilunsedion aniuluinsludealjia ms

a o d a a v [ Y] 4 Y]
YIONAAN NS ToRAUBINTIANNTLMBUADFIEIUSZEZIa NI HIT NI INWBIREUA VNS

st = ) & a ; i o 1 ] [ 3 a
TaeldiTnesssumd  uazilSunansamuiiuedsiaseedananemsdudnsnigues
dy ﬂ a a Y o 9 @ w ot o 4’ =
welsaemisluivunriala mldemisninlianulasassaenisus Inaunniu (efss

,2542)

' X o
2.12 TenunsiEnauvenunfiSaaninlunsnugunem N I IHITIHLL

F 4
pART(2533)  IaMinisnaasuhnduyeuvaiiSouanAnnauues  Lactobacillus  spp.
. ﬂ 4 49 o Ha a & '

(LU Pediococcus spp. uiasuaulumsnlnuvuuniinisiaude lunguea luuaan 3

Y4 o { o aa v
AWNUT Salmonella derby, S.anatum Wag S.newport MeufuUvuNAnn IaesssuaNa 9 Ll

o 9 dy a 9/ o ey “a T A =Y &
mMIAuNA NS uANYRLLATISsuandn uawulsuamsludlouvesnaluuaar 3 aw

Y4

. 14
wug dwnanlulSnaiiohiy wuh msldndudeuuniiGenanfnwaues Lactobacillus
. P as :: o o dy Y

spp. W8T Pediococcus spp iwalumsdudeimsnsguaziimodesialuuaailivua 1yl
] o’ vy ] - s T a 9/ Ay £t = n’:
seunanmsuiinunun 1A vy iiniin Tas ludunduyenuniiissuanan N1
. b4 P s A Yy ¥ d’l oA
Swetwiwatha na et al.,(1999) lafnuwavesnszionlumsninuvuuiieldnduseuuniise

uanan 3 maﬁu{lﬁud Lactobacillus curvatus, L.sake Wag Pediococcus acidilactici {ilut¥e



27

a ¥ @ & 8 et a o a
Sudulumsnlinunuy FanszfeulidulunmsniyvewuniiSeuananuaznisaiensaua
a A o ™ & o @ a ot a v A et
ann WwanlSeumsudumsniinuruuiininIaesssund TaelulimsdunduFeuuniGoua
a A A v ' v 9 A aa a a LY '
anndluFesudunums MnduFsuuniGouandnuaznszerlunsninuruy 9298
b4 []
Wnannsauandn lduniu lusnsiindansaozdanldiiosas duwaldunuuiiafeyana
] o o’: 1 ag o A 3 o o ' a o 14
eI IMsAnINInduFeuuafiFens 3 eewus nui Lsake WAANIALANAR 1A
. ' 1] . d L3 ID
wnfige uazgeliunuuiidlisfevasausifiga Tumsldemsmarndrassannzms
a « s - Y] Y o 4 9/ 4? = 3 a o d. b4
wiinuvuy Janmmswinmiloudunsminuvuuese dwndudeuandnia 3 aeiug 119
~ Y- [ v ar ~ J Y 9 d" o =
sefinszurumswaueady biuanae lannsvdnurunass wunmsl¥ndudeuvniie

= 1 é 4 Ui L4
ian mﬂunzs‘f]uﬂmﬁan‘nuaﬁmﬂiumswwmﬂmmmmnmuu
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nTaIna pH ( pH meter )

2

3

4

5. Candle jar
6. Vortex mixer

7. wiloilanauAY (autoclave)
8. Pipette

9. flauazIds

10. WAgUBNRIUIA 250 Hadans

3.3 @15l
;Y IV b
1. 9IM15/884¥0 Nham Model Broth ( NMB)

¥ b3
9IM1513891%8 MRS broth

2.
4 4
3. 91151089199 MRS + 0.5%CaCO; + 1.2 % agar
4. Paraffin oil
5. ®15asa18 0.1% peptone water

6. Alcohol 95%
9 .
7. Wnau
8. TWuodnWmau (Phenolphthalein)

9. 0.1 N NaOH
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1. Pediococcus pentosaceus TISTR 536
2. Lactobacillus lactis N190
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3.5.1 MIIBUNAUTILUUATLIENAARN

nfude
i

@eou 1-2 guudnilillalu MRS broth
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w1 l1ui 30 °C 18-24 41 1ua
a 3 = Y dy
AR 2 LAAITUARUMITIAS BUNA YD
3.5.2 NISIASENUUUS109 Nham model broth

%
3.5.2.1 mamssunsefianlasaitie
v ] ]
1) venuldennszifisueenlaeldfinuueudniesiga udniliddnla
U 5 AU
2) uxluueanagoaa 95% a1 60 WM
Y Yy o Y
3) ANAGINRIUNMTHUFBUAD
. b4 Vv . b 4 t4
4) Tnhafuntasaie Aunszsusaslunumizidenilasadea 1n1Tude

14 t b
ldnnlasnieriunsiey Indudubng
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AIUNTUUDS Nham Model Broth U4
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Tryptone 10 N3y
Glucose 10 n5u
Sodium-tri-polyphosphate 3 35U
Sodium ascorbate 05 N3
Sodium chloride 2.5%
Glycerol 4%

1 1 ans
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. Y
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4) a52vaoUNaNIITuIR 1 N0, 6, 12, 18, 24, 30, 36, 42, 48 F2Tuq

W99 1 9209 2 4209 3 U297 4
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P.pentosaceus TISTR 536 L.lactis N 190
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Uufigungiied 2530° C
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A2 Tu90149 0,6,12,18,24,30,36,42,48 42134
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3.61 manseTSinateladl$3s Plate count
1) Tuusezvan hlidagadaedrs 1 daddastiten ten fold dilution T4 0.1%
peptone water
2) 1 dilution Aaud 10™- 107
3) gadpdniiszRumaTon Faud 10% 107 a1 0.1 faddas udalduuemume
I.‘f;ﬂ MRS +0.5%CaCO, +1.2% Agar W13 spread plate
4) ¥ms1uly candle jar Fufluanmii Bomalumsty dunar 48 $2Tua

& L/ 4
5) as1naou¥olaguin clear zone lafiinTuseulnlali

1411n)agad19819910 Nham model broth 411 ml

|
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Tdlu peptone water 0.1% 1a8M391 ten fold dilution ALA 107-10"

l

aadsted Y 0.1 ml Aszauanududu 10*- 107 ldlueinmis MRS +CaCo, + agar

l

[} Y @ a dy .§'
MINTT spread 1“%’)91’]‘1]000111’15&68]\11‘50

l

11y candle jar 1781 48 2l

asauinnulalannmivine

=1

1il14 clear zone 39U Tn Tatl TiuiinKa

. ¥ 14
AR 5 LEAITUABUNIIATINTUWB IAIT Plate count
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3.6.2 M3IAM pH
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) [ 4 T . t 4 )
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1) @afAIpE191N NMB 11 10 ml veaWusdadmauilududinnes
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9AAI881911§ 1M 10 ml

l
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Weisudy NMB 71 lufinsziion nsauandnszasnnduuann ldndnaiosnin NMB #
& § 3 i 4 a 4
finszifioy Fawanismanosilaonndoan Swetwiwathana et al,, (1999) AowloIFoIIT QYN
g 2 o § Yeu ¥ a 4 AR
WINVUTIFINAM I LNIT A3 19N TALANAANINNYUIIULDY

o

~ v A . L o 1 4 ~ 1ot P &
ATNN 3 UAAIAUNAYVDN % lactic acid 11&9’!’Jatﬂd‘ﬂilﬂizmtjmlﬁzulllilﬂizmﬂuﬂlﬂil‘]fﬂ

TISTR 536
Aundedifl | Aundod lifi - % lactic acid
Faluadt | nasidion nszdion - | finszifien | Nifnszifiey
0 24 22 | oail 0.194
6 2.57 2.3 0.226 0.205
12 3.7 2.9 0.326 0.255
18 5.6 3.1 0.493 0.273
24 6 3.23 0.528 0.284
30 6.6 36 0.581 0.317
36 6.93 5.6 0.609 0.493
0 733 6.07 0.645 0.534
48 783 6.33 0.689 0.557
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fAunaei % lactic acid
Awndend | s
Fluah | nszidien | nsudion | Snseden | ludinsedfiey

0 227 1.83 0.199 0.161

6 2.57 22 0.226 0.194

12 2.67 2.77 0.235 0.244

18 3.7 3.03 0.326 0.267

24 6 457 0.528 0.422

30 6.3 5.37 0.554 0.473

36 6.47 5.83 0.569 0.513

42 7.17 6.07 0.621 0.534
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ATUNNA, 9-11
<~ o o dJda o <y o as a o d n: Py =3

139@ urFatisud uoz 813Ny ad1e9Tay. 2538, ATRan waafusiunUY Tao¥eusqns
Y83 Lactobacillus sake W0 Staplylococcus carnosus. lyyviisyilsygnasaainiu
malulagwszeeundudgunvisaianszii.
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13 dnnzsing.2543. nszdievmyuInsiaSuguam. Rniassi o.dAninfusdsmssen,
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159y NIFMAININD. 2539. MaveuFeuTanasudunaulumsnlinuvundenisanllsuiu
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MANKIN D
msvfsuunsauann (951%, 2530)
1.1 a5l

- vinlasamivonlasenlud wieu Tasinindunduldiden 20 wii

- 19AZABNIATFIV 0.1 N NaOH 1A563910 NaOH 4 N3y @nhndusunsy 1 ans
Wyl lumanaadn reuldinnmanududumnasgrunou

msmaduduinasgIuues 0.1 N NaOH Tas#s Acid potassium phathalate (81 2
$2Tua 7 120 °c i ldiBululoouude) edwazdoatszanm 03 ndu @uadluranad
ywm 250 fadans  @ninlasanifueulasen’ed 50 fnaaas e Acid potassium
phthalate (KHC,H,0,) azatwiudufusdvsiauy 3 veauda lnmsadloaisazats 0.IN NaOH

Yy 9 ° Vv
ﬂ'ﬂlll‘lllﬁlull'lﬂiﬁ'luﬂ']u'lﬂﬂﬁﬂ'lﬂq%i

anududunasgu (N) = A3u KHC,H,0, (g) x 1000
15115999 NaOH (ml) x 204.229

- msazaoiueansidy (Phenolphthalein) %4 1 n¥u WueaWsduazareluesivea

95 % 1515 100 Yaaans

acda o
1.2 35A5129
i
1da074 10 Hadans wuteandlsilasanrsuoulaoenlss @uHuedns1duy 3
voa udaInmsadloaisaza1ou1AsgIu 0.1 N NaOH 9ude end point dwuy 5w

ﬂsﬂﬁmomr’ﬂuﬂmuaﬂﬁﬂmuqm

nlesFuAnsAandn (%) =  Nx V x90.01 x 100

1000 x 10

o o Y s
fivuald N ANMYUYUNIATFIU 0.1 N NaOH (1DIU019)

V = §1UULaaansvedsazalsnIasgiud 0.1 N NaOH (liadans)

1l
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NANUIN U

) a 8 X =
YUADUM A TSN N IREYOUAZTIIUAN

i 4 k4
1. MIINTEUBINITIABUTD MRS+0.5%CaCO, +1.2%Agar

MRS 52 5y
CaCo, 5 N3y
Agar 12 nsu

9
| 1000 Nagans

9
aaudunaunIvue udnh ldvaeuemisTaeld hot plate uoMITATEETIA 1D
¥ ) ]
U511511a3 1914 1000 iaddas vl nded81n594 autoclave 1 121°C 15 wd mldau
A 4 v A v
zFoNoUNUTBUA)

i 4 4
2. MIATIUDIVITRABAUHD MRS broth

MRS 52 N5

[ 4

! 1000 daaaes

t4d &
werudunauianua udani lilvasuomisTaeld hotplate wBMITATMIBVIA UAD

4 3 [
511513519714 1000 iaddns mlduasanaasdlSuias 5 ml 11 1Usiuselu Autociave #
gaumngil 121°C a1 15w

3. AISIASENTITALAY Peptone water A5 VIAD197I09819

peptone 0.1 N3y

[ 4

Ny 1000 Naaaes

v
avawdunaudndstuudlsulT 1ddsuas 1000 ml miudunldvasanaass

=Y

v s
vaoaay 9 ml 1 Iaindelu Autoclave Hgavgil 121°C 1an 15 wid

9
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a2 4
4. mamssuthdsiende
£ 4 -4 []
Thinseunldvasanaasivasaas 5 ml udnirlilaingelu Autoclave Hgaingil 121

DI AT 1381 15 UIN
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¥
WANIINABBINITATINIVIFD N190 (ag TISTR 536 U9 IMITIMA9 10BN 1IZAITHIN

dl = = ld' ta [
urunirunseiouuash lidunseiion

3 ¥ ¥
AITNATIARNUINA 9.1 : HANITNABDIATIA 1 ﬂ'liﬁi’.li]llﬂl%ﬂ N190 (g TISTR 536 luo1M1s

wardiaesanzmMsninurusnRunsefouasi livunsefeunszeziinifneg

nai 1y 0 6%y, | 12wy | 18%u. 24%%. 30%u. | 36w%W. | 42%u. | 48%w.
wiin | wu(cf/ | (cfwml) | (cfw/ml) | (cfuml) (cfu/ml) (cfwmi) | (cfu/ml) | (cfu/ml) | (cfu/ml)

#1981 ml)
Ny + 1.58x10” | 9.3x10" | 2.01x10° | 4.8x10° | 1.05x10° | 5.3x10° [ 4.3x10° | 6.7x10" | 6.0x10
N190
Aoy + 136x10° | 3.1x10" | 1.07x10" | 1.76x10" | 3.9x10° | 5.1x10° | 8.1x10° | 3.6x10° | 7.8x 10°
TISTR536
Tinseidfion+ | 1.63x10° | 3.0x10' | 45x10" | 28x10" | 47x10" | 53x10" | 63x10° | 3.8x10° | 49x10°
N190
Tinsefion+ | 1.59x10" | 3.0x10" | 3.0x10° | 3.1x10° | 5.8x10° 5.1x10° | 2.8x10° | 1.45x10’

TISTRS536

1.61x10’
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. L ¥
AIITNAARUING 1.2 : HANMTNAABINTIA 2 NIATIIULTD N190 uaz TISTR 536 luewmns

malaesaazmMInnuruNimunsefoutaz i hidunssfouissoznadn 9

™~
nmﬁﬁ\ 0wy | 6wn. | 12ww. | 18wy | 24wu. | oww. | eww. | 424w | 4sww.
win  [Nefwm) | (cfumD) | (cfumD | (cfumd) | (cfwml) | (cfuml) | (cfm | (cfm | (chivmD)
#2887
nyzifion + 1.64x10° | 85x10" | 2.11x10° | 5.1x10° | 1.19x10° | 6.2x10° | 4.7x10° | 6.9x10° | 5.9x107
N190
Aoy + 145x10" | 3.5x10" | 1.25x10° | 1.56x10" | 4.5x10° | 5.9x10° | 9.1x10° | 4.2x10° | 6.5x10
TISTR536 s
Tunseidiew+ | 1.72x10" | 4.5x10" | 58x10” | sox10' | 48x10" | 62x10" | 45x10° | 62x10° | 7.8x 10°
N190
Tunssidion+ | 1.25x10° | 29x107 | 3.1x10° | 3.0x10° | 7.1x10° | 6.5x10° | 3.0x10° | 1.24x10" | 1.58x10
TISTR536
MSNMAIINT 7.3 : NAAITNARBIASST 3 MIATITTe N190 a2 TISTR 536 luom1s
marsmewEas M numusinunssfenes i hivunssiftowiiszoznaing 9
il | oww | 6w | 12w | 1sww. | 249 | 30wy, | 3eww. | a2em. | asa.
wiin | (cfwml) | (cfu/ml) | (cfwml) | (cfwml) | (cfivml) | (cfvml) | (cfivmi) (cﬁx/;iﬂ)_ (cﬁf:/m) -
#1081 ; . .
nszifiey + 1.79x10" | 9.4x 107 | 2.23x10° | 6.3x10° | 1.14x10° | 63x10° | 4.4x10° | 7.4x10° | 6.6x10’
N190
nyziioy + 1.59x10” | 3.5x 10 | 1.22x10° | 1.82x10° | 4.2x10° | 6.5x10° | 8.3x10" | 3.9x10° | 8.3x10°
TISTR536
Tinsfien+ | 1.56x10" | 3.0x10" | 32x10" | 3.1x10" | 64x10" | 25x10° | 48x10° | 2.7x10° | 33x10°
N190
Tinseifion+ | 1.74x10" | 3.0x10" | 2.7x107 | 3.1x10" | 5.1x 10" | 47x 10" | 2.8x10" | 1.34x10° | 1.25x10°
TISTR 536
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MARUIN 3

b
NANITNAADINITIAAT pH ﬂﬂﬂl%ﬂ N190 ttag TISTR 536 1uﬂ1ﬁ1itﬁﬁ’3‘51ﬁﬂ\iﬂﬂ113ﬂ1i
™ A o o A 1 a =
wummuummunszmauuazﬂ'lumunszmau
o S o o 3 &
ATTHAANUINN .1 : HANITNARDIATIN 1 NI1TIAAT pH YDUYD N190 Ltae TISTR 536 11!

omsmaIassEaEMsHd AU IRunssfsutas iRunseforisseznainig 9

1 ld owy | 6. | 129n. | 18ww. | 24vn. | 30w, | 36w, | 429w. | 48w

A10819

oy
AITNYY +

N190 6.813 6.634 6.588 4.31 4.241 4.132 4.445 4.441 4.173

AssIeN +
TISTR536 6584 | 6371 | 5909 | 4943 | 4468 | 4211 | 4123 | 4074 | 3911

Tz

+N190 6773 | 6671 | 6.735 | 6697 | 4674 | 4246 | 4.102 | 4.182 | 4.045
Tinszfeu+ g N K ,

TISTR 536 6.594 6.555 6.475 6.175 6.025 5.04 4.103 4.045 4.011
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v
fod

53

[] v
2 m3ian1 pH voude N190 tag TISTR 536 Tu

BIHIIIMAITIADIAN 1T MSHINUHHLRIANATERBULAL A JIANA TN BNNSLEZ1Ia16 1 9

ity | o | 6w | 12w, | 18w, | 249m. | 30w, | 363w, | 429w, | 48,
A10YN

nssiion +

N190 6.464 | 6.008 | 6.073 | 4.48 4123 | 4.097 | 4.041 | 4.074 4.07
nszifow +

TISTR536 6.512 | 6.924 | 5913 | 4976 | 4374 | 4.041 | 4011 | 3.974 3.801
Tinszifion

+N190 6415 | 6.372 | 6414 | 6.032 | 4.819 | 4.52 | 4.332 | 4.203 4.104
Tunszifou+

TISTR 536 6.56]1 | 6438 | 6.344 | 5.714 | 5.61 5.256 | 4.601 | 4.511 4279

v ¥ . -4
AITNAIANUINT 9.3 : HANITNARBIATIN 3 NIRRT pH Yoo N190 tag TISTR 536 1u

9IMstalsIassaN TN UNTIRNN stz i AynssfounsTeza1dN 9

el | oww | 6. | 129, | 18w, | 249 | 309, | 363, | 429, | 48w,
un -

@10819
nszion +
N190 6.654 | 6.549 | 6482 | 4.231 | 4.081 | 4.072 | 4.021 | 3.704 | 3.632
nszfey +
TISTRS36 | 6.543 | 6.432 | 5911 | 4.956 | 4.474 | 4.098 | 4.002 | 3.986 | 3.845
linszifion
+N190 6.682 | 6.67 | 6512 | 6481 | 6.279 | 5438 | 4951 | 4.688 | 4.054
linsziou+
TISTR 536 | 6.589 | 6.483 | 6.247 | 5641 | 6.61 | 6.275 | 4.432 | 4233 | 4.068
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MANUIN D

(1 ¥
NaN1INAaBINTSHIITII NaOH 7 lnmsaviniye N190 uag TISTR 536 luemismal
[ R4 l=' - <t d. T a <4
SassanIEMINTnuiuN RN szfouuazi ldRunseiioy
o S 4 a o A4
MTNMARUING 2.1 : HANT1INABDASIT 1 USu1al NaOH ' Innsa'ldnniFe N190 uaz
TISTR 536 luswnsmardassanremsninunuun@unseiouuaz i liRunszdoun

FTHZAAN

Tanld 0%y | 6%, | 129, | 18%x. | 24931 | 30%w. | 36%w. | 42%u. | 48%w.

A8

nssiey +
N190 2.1 3 2.5 2.6 56 5.8 5.9 6.7 7.5

=
NITINGU +

TISTR536 22 23 3.5 6.1 6.3 6.6 6.8 7.1 79 .

Tinsifiowy
+N190 1.7 2 2.3 26 47 | 54 62 | 63 6.7

1] re)
Yainszieu+

TISTR 536 2.2 23 3 3.1 3.2 34 5.8 6.2 6.3




55

] :” I . [} g
ATNMANUINT 1.2 : HaN1INAaINTIN 2 USuar NaOH 71 lnimsa ldoni¥e N190 uaz
TISTR 536 Tusmsmadfraesanazmsninuruun@unssieuuasi ldunszfoun

FTHZINAN 9

nawld | owy | 6. | 129, | 18w, | 249, | 30%y. | 36%w. | 429, | 48%w.
3N

19819

L)
NITINGY +

N190 2.7 2.6 3.1 53 6.1 6.5 6.7 NS 8.1

N3y +
TISTR536 26 | 29 3.8 5.1 58 6.9 7.1 7.7 8.1

Tinsefioy
+ N190 2 2.6 2.8 2.9 5.1 59 6.2 64 6.5

[] oy
Tinsziiou+

TISTR 536 22 23 29 3 3.1 3.6 54 5.9 6.2

; 2R ; 4
A151901ANUINT 9.3 : HAN1INAABIATIN 3 USural NaOH 71 Inmsa 1A imdie N190 uag
TISTR 536 luswismatsiassanngmandnuvusiiAunssfiounas i liAunsedioun -

FTHLINNN 9

l’m'lﬁll‘l’f' OFu | 6 ¥V | 1293, | 18%U. | 24%u. | 30%U. | 36%U. | 42%U. | 48%U.

4N

A10819

=
NITINGY +
N190 2 2.1 24 3.2 6.3 6.6 6.8 7.1 74

<t
NITNYY +

TISTR536 24 | 25 | 38 56 | 59 | 63 69 | 72 75
linszidion

+N190 1.8 | 2 32 | 36 | 39 | 48 5.1 55 5.8
Tunszieu+

TISTR 536 2.2 24 28 3.2 34 38 5.6 6.1 6.5
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MAHUIN D

NNUAAIITNITNADDILAE MNUTAINANITNARDY

AMNHUINT R 1: HFAIANHUZUDID NS IHAINIADINN NN HIINIHNUL U509 Nham Model

Broth

[ i .
NMWHUINY N 3 LAAIANHMUENITUMIYON spread plate 11 candle jar
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AMEUINT 2 4 : uaasanyuz In TaflveusenuniiGonananmeuiN 190 Tudedai@y

NIZNEL NAINTHIN 48 H1ue

— o < = dr 4w . = w o o ' o []
ATWHUINT R 5 : LUEAAIANHUD l.ﬂTﬁuﬁ]ﬂJﬁfﬂSlll‘ﬂﬂl’iﬂllﬂﬂﬂﬂﬁ"lﬁﬂuﬁ N 190 ﬁl'l«lﬁﬂ']ﬁ)ﬂ']ﬁ“ﬂuhj

AN NTLUNIY NOAINITHITA 48 92 T4

" ¥ v
= o = e - w o a L] -
AWHUINT 7 6 : nansdnpwz In TatlveuFouuniiGonandnaionusg TISTR 536Tuad0t1ah

Y NIZNOL NOAINITHIN 48 9 11
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" ¥ 1
AMEUINT 8 7 : uaasdnvugIn TatlveudouuniiGouanAnaoWus TISTR 5361uded199

Tudy nszfey Anainsuiin 48 492 T
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