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Abstract

Charaterization of two lactic acid bacterial strains isolated from fish, Lactococcus lactis
and Lactobacillus curvatus, was studied. These two bacterial strains were able to produce
inhibitory substances against spoilage and pathogenic bacteria. The inhibitory substances
produced by L. lactis were found to inhibit the growth of Bacillus cereus, Escherichia coli,
Lactobacillus plantarum , Leuconostoc mesenteroides, Pediococcus pentosaceus and Vibrio
parahaemolyticus, while those produced by L. curvatus inhibited the growth of B. cereus, E. coli,
L. plantarum, P. pentosaceus and V. parahaemolyticus. L. lactis exhibited the greatest inhibitory
action to the growth of B. cereus, and L. curvatus showed the highest inhibition to the growth of
B. cereus and E. coli. The effect of NaCl (0%, 1%, 1.5%, 2% and 2.5%) and garlic extract (0%,
1%, 3% and 5%) on growth of L. lactis and L. curvatus in Pla-Jom model broth (PMB) at
temperature 25, 30 and 35°C was investigated. The concentration of NaCl of 0-1.5% in PMB
inoculated with L. lactis or L. curvatus affected the most rapid decrease of pH of fermentation
medium and also resulted in good growth of lactic acid bacteria. Optimum temperature for growth
and fermentation of these two lactic acid bacteria was 30 °C. L. lactis exhibited good growth and
fermentation in PMB added with 1% garlic extract, showing rapid decrease of pH to < 4.5 within
1 day. L. curvatus was also able to grow well in PMB added with 1% garlic extract, but addition
of 3% garlic extract resulted in the most rapid fermentation by decreasing the pH of PMB to < 4.5

within 3 days.
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d' o == a A 9 a [ I3 9 o Yy a A
LW@U']LL‘UWV]L?Uﬂ?ﬂlmﬂﬂﬂﬂ\lﬂ‘”l]’lﬂWf’lﬁﬂmcﬂ‘lja']u'ﬂ“ﬁﬂluﬂqﬁﬂuaﬂa'l‘ﬂ']5 Lm$1/]1114!ﬂﬂﬂﬁu
Y @ 2/’ [ [ z?/’ a a g a 4 4 o
’iﬂLﬂWW%’JM@WﬁWNﬂ '5'JNW\?EN?”N”I?ﬂU‘UﬂQfﬂﬁﬁ]ﬁﬂJueU'ENﬂﬁuwgﬂﬂﬂiﬁﬂlmzﬂauﬂ?ﬂﬁWW
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UNN 2

NYEYUAzHANMS

S A a
2.1 sunNIsENIALANAN
2.1.1 BYNINITIWVBILVANITINTALANAD
AMilonazmsiasunuuANGensaLandn (lactic acid bacteria ; LAB) lus@aningda
1 Aaa A o Y 3’ dy a 2 =2 a A 1 a J Y
nguuuanGenih iihuulsernnnmnaansadesuduansounsvaungu Inavesua

aa

(Stiles LAz Holzapfel, 1997) flogtiudaud lufidenwfidann udsouiylasnlduuainise

Y
1T

A a A a 2 o ' b . 3| A A '
AQUU AD LUANLITUNTALUANNN Glfﬁi]ﬂ@gﬁlu family Lactobacillaceae WunuanG oL uLIN hhl

Q

k2 J Va9 J 1 =
as1aos 'luaﬁmau"lmmmmaﬁ "’lﬂﬂbquiﬂiﬂiw NUADANITUDINA (aerotolerant) NY

nIA ﬁ%ﬁﬁﬂ‘yngﬂi’”lﬂﬂﬁw 1Aaun Lactococcus, Vagococcus,  Leuconostoc, Pediococcus,
Aerococcus, Tetragenococcus, Streptococcus WS Enterococcus uazgﬂ‘vi@u Ulﬁ)uﬂ' Lactobacillus,
Carnobacterium 102 Bifidobacterium WuanEensaLananadmlngdesniseimeiiivudnion
(microacrophile) 1esiaiuman lideanseenGianed b (strictly anaerobe) Tunsinsey ‘I8
wa‘”qqmmﬂﬂﬁzmumawﬂﬂﬁymm%ﬁwhm Iﬂﬂmwwﬁywmaﬂgiﬂﬁuamaﬂm Taaw
ﬁ’mmimﬁmmiﬁﬁuyitﬁ (complex medium) ﬁ’nymzﬁﬁ"nﬁtymmumﬁﬁ&Jﬂsmmﬂﬁﬂ fo
anaInlumstonialfdiunse auihlifesandndesmslunaasusiomsna
¥ia 1wy Aaee uvun wouds  uueRiSonsauaadnTaomwizlungn  Lactococcus,

Lactobacillus, Leuconostoc, Pediococcus WS Streptococcus ﬁummﬂumiwﬁﬂammmz

A 2 a g v [} dy a 1 o £ Y
AIDNAUNNYTUARNWNAY - B UNLﬂﬁﬂ'J HYYUANTIN Nﬂlmgwﬁllllﬂ@ﬁ llﬁﬂ'i@ﬂ YY3H

v
1 =\

a o Jd dy o a 1 a A 9 ' a ad [
AAANUNIUDHUNTUARN NN LL'UﬂV]L'iUﬂalluﬂ@\'iﬂWﬁllﬂaﬂquiﬁﬁmuiugﬂﬁqﬁﬂuw3fJ LYY
&

Q
Y

a a 4 A o a a 1 a
ﬂiﬂ@gi\liu Lmsmﬂﬁia"lm ‘L!ﬂﬂﬂ?ﬂuﬂﬂéfﬂﬁﬂﬁﬁﬁnﬂuLLﬁ%Lﬂﬁ@LLﬁ%ﬂﬁaTU%’uﬂ FINITY
Y
1 ! 1 Y a @ e
ﬁ@\iﬂﬁﬁ?i@'lﬂﬁﬁ?ﬂﬂ mfmﬁﬂxuﬂﬂmﬁﬂu"lﬂmwuﬂuaxﬁwwu‘q (U1, 2534)
% a o o g
HagifunuanGensanananiaduunilu 12 ana (De Vuyst itag Vandamme, 1994)
dy J ' =} 1 9 1 J
1. Streptococcus anathwaanglsnauniogu 1y vinaduriugudnaie 0.8-1.2 luaseu
v A v oA a a a < a o Jd o 1 3 @
fﬂﬂlﬁﬂﬂ@?tﬂﬂﬁ?ﬂi%ﬁi@ﬂ WAANITALAANNYUA  L(+) LﬂuWﬁﬂﬂleﬁﬁﬂLﬂWHuﬂWﬂﬂWiﬁiJﬂ
: kY a = a I a
nglaa (homofermentative) Ao4MIaseNseIIIgalumsniy Unarwwiadulsdnluny

A o J a o Y Y a A a = Ly @
14iaﬁmmmz‘uN%uﬂmmiﬂwﬂﬂiﬂ‘lﬂ RIYNYUNNY  20-41 DI UG ALHYT ’1.]5]?1]1'!

q U

a /3 o 73 o ; !
Usgnovudae 39 aiia §iTuanalosidud G+C 521919 34-36 1losIhUA (Hardie 1Az Whiley,

1995)



1< a A a & A ~ Y T v Y a
2. Vagococeus \umuaiisonsauananguadoui Id (lunnaeiug) Uszneudiy 2 viia
A a ] ) 1 . = Y
AD Vagococcus flauvialis FuAN0YIY streptococei NQU N uag V. Salmoninarum Faiten 14010
g .
Uawavouniilulsa (Stiles 1ag Holzapfel, 1997)
It ] A ' Y 1 4 v
3. Lactococcus wiaanigilsenawrsogy 1u vmnaduriuguonais 0.5-1 lunsou  dai5eq
v g P I A 1 I 1 a a a o v g
dutluradiaey Wugnsedelumely naansauananytia Li+) 1inmsuinnglad 1nly
I g a o J a { 1 1T a {
Wundudo (starter) lundasasiug auwnsonsaldn 10 osmneadoa ualainsah 45 eam
' v v
safod wuluurasaie wu dnma 02 na Judss shusdu Jegiiulsgnoudae 5 adia
dun L. lactis ssp. lactis, L. lactis ssp. cremoris, L. lactis ssp. hordniae, L. garvieae, L.
: S = g ' 3 ¢
plantarum, L. raffinolactis W0 L. piscium NINLﬁQﬁLﬂ@’iL%UGl G+C 5N 34-43 1losigua
(Teuber, 1995)
Ja 1 Ty oA v g o A lg a a
4. Enterococcus maamgﬂiw'lsu ﬂmimmtﬂumaamm ﬁiﬁ]?ﬂﬂi"ﬁﬁuﬂ WARNNIALLAAANN
a < a o d o @ =
wiia L(+) iuwdasumnndnainnindnng lag desmsaisasernisgelumsasey awise
a v = | v J = 9 a o
L%i‘q}J\lﬂ'ﬂ 10 uag 45 a3msalsee mﬁmawu‘qwamau"lclﬁmzmmﬁmﬂm“lﬂ UAagUNTUAM
Glﬁlﬁﬂiiﬂ ﬂ%ﬂﬁuﬂﬁzﬂﬂﬂﬁﬁﬂ 5 %A les]}LLﬂ' Enterococcus feacails, E. faecium, E. avium, E.
; a e =2 (N ! s o
galinarum Wag E. cecorum N1uanailosisue G+C 531119 37-40 1o s ua
Jd 1 1 d 1w W
5. Pediococcus Lcnaaﬁgﬂﬂaﬂammmﬁumug{uﬂﬂma 0.36-1.43 1rlllfﬂ'i't‘]’*ul HUNAIANH UL
H Y 1 Y
2 IANNUBITIUREINY (31N 1) Taomidinsei 2 ludemsdiwanilevesasasn whld
a o < 14 da o 9 [ 3 9 a
Lﬂﬂaﬂymzmwmﬂumaa 4 1¥aaAAnNUAYIN I (tetrad formation) Gluﬁmaz"bmmﬁwm
a a & a ) ya o A @
nsauanAnyia DL uaz L(+) ainmsninnglaa unsdashlddesuaz Inlide gy
ﬂszﬂa‘ué’ha 6 ¥UA 'lﬁgljuﬂ' Pediococcus acidilactici, P. damonosus, P. dextrinicus, P. inopinatus,
a 73 o ] Fa ¢
P. parvulus, P. pentosaceus N 1uanaifoidua G+C 5211149 33-44 11)o51%ua (Simpson 1ay

Tagchi, 1995)

510 1 uaaIsds9anYULY09 Pediococcus

U U

an: http://www.genomenewsnetwork.org/articles/11_02/keepers_art.shtml



6. Tetragenococcus anuaizgUsumsisdamilouana Pediococcus ipsnniaude P.
halophilus Feiaiuunlndnnmaniyluomsdiinge TmAsunaelsdqeis 18 Wosidud
HazlMAVIAUY 165 rRNA Glﬂﬁ’Lﬁmﬁmgaaqa Enterococcus Wag Carnobacterium N1ANT)
aqmﬁu (Simpson 40 Tagchi, 1995)

7. Aerococcus NANBMEMIULNANNTOU Pediococcus 1U52noURIY 2 ¥ila AD derococcus
viridans U0 A. urinae c?uﬂ?iauuﬂawm P. homari WUQ¥ P. urinaeequi mudaulay A
viridans ¥1¥Rsaouanes (lobster) LﬁﬂTsﬂuamﬁm%’aaﬁumiEméﬁyﬂuwy&T (Stiles 14a
Holzapfel, 1997)

v

A o a d? @ = dy £~ I v A
8. Leuconostoc NN ANV 3A01T0 1o 1M133iing lna iyaduanymzta
1 o_— ' 3’ J ' { @ v q J
poNAR1ONGY lactobacilli e luiuumadeziizUsnay (G 2) Inmssasowaiumad
= NS 1A r =2 a a a
wotegugrIomelgdunihunaie  mnsonaansananAnstia - D) 1eNIUea
J J @ !
ﬂ?iﬂ@u‘lﬂﬂﬁlﬂq“ﬁﬂ uazmiﬁamzmﬂmﬂmwuﬂﬂgiﬂa (heterofermentative) %Q‘H’JU?{%IN
nausaluemisninaos msnsydesnsaisennisge Jegiiudszneudie 8 wila 1dun
Leuconostoc mesenteroides, L. lactis, L. gelidum, L. carnosum, L. pseudomesenteroides, L.

! : = /43 o ' /g d
citreum, L. argentinum WQg L. fallax NTNLﬁQﬁLﬂ@iL“ﬁuﬂ G+C %119 37-40 1osisua

(AU, 2544)

317 2 uaneglsadnyazes Leuconostoc
fan: webexhibits.org/ butter/process-steps.html L0

http://genome.jgi-psf.org/draft microbes/leume/leume.home.html



2, - e :
9. Oenococcus anai e IAREIND Oenococcus oeni FUUVAVUNININ L. oenos 11109
9y
wva 1 a Y @ 3
MntinaauansnudensauazionLoalTIage SIWNIoyaNIHIENITUIINADUL : A
I a ) o w 1 a 4 ]
wwe lavs lawdu uazd1Auuaved 16s rRNA @190 nadaouluana Leuconosoc 981
FALU (AUAD, 2544)
i ] Jd 1 A Ao Y .
10. Weissella JU1uyaniuumataznan $aUaNYMULAAY Leuconostoc (Leuconostoc-like
. 3| a & a ' a
bacteria) Lﬂuﬁvuﬂmmmgiuﬁqa Leuconostoc \Wa% Lactobacillus ﬂszﬂauﬁ’w 7 YUA ﬁ@ L
paramesenteroides (Weissella paramesenteroides), Lactobacillis confuses (W. confuses), L.
halotolerans (W. halotolerans), L. kandleri (W. kandleri), L. minor (W.minor), L. viridescens (W.
=) lé v
viridescens) wagyialnudaten’ldninldnsennin fe W, hellenica (Stiles uay Holzapfel,
1997)
S| A A a 1 1A a [
11. Lactobacillus Wnuunnisensauananngulngnga Ianunainvaisvosanyus
= | wva S = = A 1 7 3 4
mail Tulndl quawianmesualuazasse Wewmanuuandaves lananesidud G+C
A ! o P L oA A ¢ o ¢
moluanagefoszndne 32-53 wesigua nuluunasnies wudeiienveanyyd wuludel
- s 2 e v ar g a A P dal ity
Wy uazthiie Wudu nesiadludurgueslsadarolunypd (Adam, 1999) raangls
I 1 vadl { a a 2
Wunieunay (coccobacilli) (317 3) Aosnisamsomsgalunissyilszneudie 55 sila G
1 < ]
wie 18Ty 3 ngw (Stiles 11A% Holzapfel, 1997) fio
d ! \ AANA NN ] sd
QW obligately homofermentative lactobacilli ninmauanlag (W11 85 1oswua)
I a a a 4
Wunsauananlaeds Embden-Meyerhof-Parnas (EMP) nanou lasl 1,6 biphosphate-aldolase
1 1T a o % g} 1
ue lundaon el phosphoketolase Tensimitaramu Inauaznglama lu'ld
v
1 v o I a 1 a
NQW facultatively heterofermentative lactobacilli viimitaaten laer iJunsaLandnp1uI’
a o’o’ll o g/
EMP iimswanieu 14544 aldolase tag phosphoketolase davaintimamu Ina ld
v
QW obligately heterofermentative lactobacilli vininawen laa uaziwu Inarkn3dvoa

TongTnwnidlu uamna loniuea tazasuen lasen loa

3UN 3 uaasgUsednyuzYeY Lactobacillus

D-

NU: www.omniscellula.net/ pages/articles/bordons.htm



. I 1 IS 1 3 =2 A 1 =
12. Carnobacterium L“If’ﬂﬁ3J‘§J‘1J‘§NL‘]J‘H‘V]E)‘LW]‘NEIJ‘LJmﬁuﬂﬁﬂWHﬂﬁNﬁ‘i@W@miEJ’J (slender
Y 7 v A o g 7
rod) mmmﬁumuquﬂﬂma 0.5-0.7 "l,:umau Hazy1l 1.1-3.0 hl?JWJ’EJ‘L! ﬁmmmmmumaamm

1w

A 1 = v q 1 a a a J 4 a
vsoq U0 lunwumsSesduiiuaely wdanseauaadnyiia L+) arsvenlaeen lua ozdina
v Y 4
wazemueanamshInihmaen lyg INedu 6 wia A9 Carnobacterium divergens, C.
J < 4
piscicola, C. gallinarum, C.mobile, C. funditum U C. alterfunditum mmaqmﬂmwum G+C
, T A
51214 31.6-37.2 1WoS19ud (Stiles 110z Holzapfel, 1997)
2.1.2 nyaZLAzI NI MUNYHAVDUANISENTALAAAN
2.1.2.1 ANHAULNNTUTIUING
1 J o [ % 4 4 { Pt
TaogsUsrawad dnuzmstaGusdiveusaa gnismdeun nsdoudunsy 9o
ﬁ%ﬁﬂllﬂﬂ“gﬁ uazuvanaan ‘W‘U’h’dﬁ]ﬁ Pediococcus,  Lactococcus, Streptococcus a1y
Enterococcus  Nonpaizmedugiuanoilndifiessy  uazawnsouenesnvindnadu la
Tuvmzana  Lactobacillus 1%  Carnobacterium  Wenusougnesnaniula  ud
Y
Lactobacillus ﬁaﬂymzmaﬁmgmmﬂmmma‘lﬂmm%a“luﬁqa Streptococcus (Lactococcus,
Enterococcus) Wa2 Bifidobacterium JUNIUUANY TN 1IZMIBTYHALIZOLNITHT QYU B
4 1 T i <
a0 IUNADINUINABANY ML I 1VDULAA (De Vuyst 1Az Vandamme, 1994)
2.1.2.2 ANHUENNEATIZING
a 9 o Y a I ' a Yy 9 a
MY 0INUANNABINITOONTIIY ANUTUNIAAN BN ANUNIUVIBDBY
Y
#1199 11 hydrostatic pressure nmm%luﬂqa Lactobacillus Wag Carnobacterium Wa1W150
a Y A A < = 1 a Yt o
w3y laNfoY 4.5 30 UUBMTLIIOEIINA uATINITORT Yy IANNY 9.0 (Hammes uagame,
Y
1991)  dwmsumsuenanuuananvesdelunqulng  Tavldismsnadeuniaissing
91992 Jifieane Taver1azdneldmsnaaoudue) (@AY (De Vuyst (8¢ Vandamme, 1994)
@ 1 3
2.1.2.3 3uuuumsndnunasmivou
3 aadd 9 a A A a A 1 a A 9y
WudsnlduenyiavewunnGe Tasuunisouaazyiainnuainsalums 1
v 2 q Yo & vyd o d =< =
asomsuananuun 3 ldhuunde laidlumeiugae  msAnignswldouulas
A ada & A DR Hq ) Y o
nuFuainneu Taemsfeadertaniey Aldlusigeimsuisediasll udrdunanis
4 da & st 4 o~ R a
wWasnudasnavululuems@esde wu nsufeudueseristeadss Msnansa Nl
a o a a I
Aafe MINAeTU1aYila 10uAY (Bridge 110Y Sneath, 1982)
4 o d
2.1.2.4 037U 52NDUVDINTIUTAT
o v v dyd' =K T A 1 1 . I " !
ﬂTiQWHMﬂIﬂUﬂ]ﬂﬂaﬂyiuzuVW@WﬂHWﬂ?WNﬁi@1NMﬁ13 mesodiaminopimelic acid Tu
o ¢ & @ g < 4 s D .
pilaaad waensaat diunsealiolun1sns19aey (key characteristic) 18 1as1435 thin-layer
@ Y o g o < v a
chromatography dn¥aizHannsaduun@esmanmasenuudumeiutaiie 18 @uaan,

q

2544)



2.1.2.5 Electrophoretic Mobility of Lactic Acid Dehydrogenase
7% Electrophoretic Mobility of Lactic Acid Dehydrogenase Tu starch gel 130
, I ad = J A A 9o 1 a 21’
polyacrylaminde gel WHudsnuhiidse Teminaz¥ede lddmunanuiand1sve sytinvede
AlndiReaduun \u L. crispatus, L. gallinarum, L. gasseri WQ L. jihnsonii (Hensel UAZAMY,
1977)
2.1.2.6 SDS-PAGE of Whole Cell Protein
[ addy A 4%’ Ao @ d [ Y O | [l = [ &
WanMsvesInil Ae Weniimewugasiuazligluuvvesldsaun lumilouny a

o 1 1 v d .
Aldisawnsounanuuanaevesuaazaeiuioonld Taeld sodium dodecylsulphate

Y
AaAaA 1

polyacrylamide gel electrophoresis (SDS-PAGE) Wua1asHuanuunuuouluseavyiaas lu
[ Is o A A a Qddy Yo d’i’ td'dw 9 ]
%A1 subspecies MITMUMMUANGINIALAnAN Iag s HasalFswundoniiflym 14 1w
Y Vv
° a ) ' <
Lactococcus Wag Leuconostoc MIMundso 1ng3s SDS-PAGE 1 %THM]&S]}NU FIAALTULDY
A A 9 = o @ ' d’l’ Aa g o ; Ao Y 0
wotola  Huszlemilumsdanguuesdentiiiudiumn  @Wenduunudramnsai’ly
[ a a a, J ] [
nagovtudumuay Tao3Tm e 1uIni (genotype) ttazil TuInd (phenotype) ao lu1d
(Pot Ll AL, 1993)
=} )
2.1.2.7 % 159nen (Serology)
I a hem @& o g [ [~
huasmshdinyTunmsuenuas Swundeluana  Streprococcus  Tagldsautiatly
1 Yo @ ] T 5 1 a A o A a 4
ngu uazldaidnysunuluuiaznguilie nguueuAaY (antigen) W1zNi Induaan 154
1 1 @ 4 @ o’qaj’ o
(polysaccharide) 8853 uaIMVRINTUYAA Lozkismand ]y (group D uaz N) NMIdwun
EJ
Tae 35115 lumsuenANULANAIIZWIN pathogenic B-haemolytic Streptococci 310 15ARA
4?11 4 o d 1 1 9 o ay b =) .
Wovesuybdtazdad ua liamsaldlumsswuni¥o non-hacmolytic #50 o—hacmolytic
FHAAY (FUAA, 2544)
2.1.2.8 M3ANY1 DNA base composition DNA : DNA hybridization
v

adada A aac A 1 [ @ 1w k4 ag
APUUNANNIT  AD fﬂﬂﬂl@uL@WNLUﬁﬁﬁMﬂu%%ﬁuﬂiﬂ%U@Jﬂuhlﬂ I@EJ@L@HL@%"IT\

' t4
a Adadaa a add o

@ Y 1o ) Qg/ ' a g {
ﬁ\iucﬁjﬁsﬂuﬂlafJ’Jﬂu{ﬂgﬁﬂj'n\]L‘Hﬁ@uﬂuuagﬁ']u'ﬁﬂlsﬁ}']ﬂﬂuu]ﬁ?]j 'Jﬁumqiﬂﬁlu']cﬁuﬁﬂuﬂlﬂiﬂaﬁ

Y

< a £ a v W [V ok :
w1y probe 11AARA1N Fe0198n laelFa1siuiunsad (radioactive label) 150010 1ders

[ c;’/' ) { o L . @ [~} Y 1 {
1/apa59T (non-radioactive label) 31NUUTI probe 1d 1w hybridization AUADUIDAIE191
v v Y 1wy o . 2 & v
ADINITATIVA DY ammnmm@,ﬂuhlﬂ%zﬂimgﬁiytym (signal) YUN "’If\‘lﬂﬁﬁ'i’]%ﬁ@‘l)‘ﬂ%cl"]f

4’! A d' 1 [ 9 1 a
INTDINDNUANA NN ULLAWATUAV DN probe
J J [V a
DNA base composition wazilosiruAved DNA similarity 1YUDINITINA DNA : DNA
. g0 . . S A a Y g (Y o v o
hybridization U®3 type strain Tuuuanisensauanan %z“lmﬂuaﬂymzmﬂﬂuj“lumimuuﬂ
A a S t:? Aat wie P | Y 1o g A
Lmﬂ'm'iﬂﬂiﬂlmﬂ@ﬂiu%uﬂmm 10NN DNA base composition VUEHUBDU AU Taiduiluh

vwdoalinnuladny (Bochringer, 1995)
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2.1.2.9 MIANEI plasmid profile
a a a 1 s & wa
L!,‘Uﬂﬁ!,?ﬂﬂ3@LL@ﬂﬂﬂUN"BHﬂ%$ﬁ‘WﬁTﬁNﬂ (plasmid) agﬂumma PINIUANAM AN VA

a T g 1 a a @ 3 a J S| a
WLﬁ‘HU'I\‘]@EJ'NSU@QL‘dIf@ (YU ﬂ’]ﬁWﬁﬂLﬁ@ﬂ ﬂ']ﬁﬂﬂﬂﬁ"ﬁﬂﬂﬂﬁﬂﬁuﬂgﬂﬁ%ﬁ‘] Lﬂu%ﬂiﬂﬂWﬁ’]ﬁﬁJﬂ

v v 1 1
vouifenog lugidamuinuziiiuig v uasdauwanmiounu Weusnwalaiiaoen
4 Y o LY 9 dou o A ) 1 A 1 Y o 0
vawas  udnhundalasldeu laddadumneinsudumruemsiuduon  udniunih
ad aa ” 9 A A ay 1 a A
1980100 Ins IWaF e (gel electrophoresis) 32 1ag1unumsadounvesFuaIMvoINAATA 49
o { y = @ 1< g A g a [ A
awsahyduouui ldduuSendoniuld  Tasduludoniduriaderiuesligduuui
[ 4 1 ] wva 4 (%
miloudu anunaamasursonny liuiueuvosguaua lunmswunue lan uazdny s
mManmenmveLuafisensatanfnasanagevtudumingy 1d lasn1sasnaeunaidiia
Afleglumad anuvanuatsvesiiuIuLazyIAvBINATANAvBILATITUNTALaAAND BN
1nnu'ld (Josephson (401 Nielsen, 1988)
2.1.2.10 M57ANE1 DNA:rRNA hybridization
Y Y
ad o [ a a o @
75 DNA : rRNA hybridization # 1#3uunielussavaiia Tnomsunsizndiauves
a ya‘ o g I [
rRNA (rRNA sequence) 353150050 19 1un1s$wnnido Streptococeus sp. oz lHniudnyaue
Y
dvgylums lddmSumssuundoluana Enterococcus sp. wag Lactococcus sp. 1az DNA
| I s d o o A Bss 1 g
rRNA hybridization #igniwnldlumsfnuinnuduiusseninuie Leuconostoc sp. 1as
Sl &
Lactobacillus sp. UNTWNUT (Garvie, 1976)
2.1.2.11 16S rRNA cataloquing
Qddyc Y o w =
i ldTasnsasavaevdeuiua vuae RNA ve4ls luTlauunia 16S lagagd
a ¢:; 3 = d' o E) d' [ dal' o é 1 =}
VsnuNUsznouaedu (gene) Nl minARIUgUENEaZAUT NS - Bees linvelinas
d’ o w a dyﬂ 9 dﬂj 1 3
wavuuaslnnussnygs maasedeudauausnaiisamnsaven ladugemar 1y
< a A [ A 1 o ﬁy A A a Qddy <]
Wuatiameriunse il lumsswunyenuafisonsauanan lasisivedseauanuduss
1 = VY 9 a Il k%
20190 uadoaldmsiinseingunues143a1uNn (De Vuyst iag Vandamme, 1994)
2.1.2.12 Restriction Fragment Length Polymorphism (RFLP)
3 aadqy 1 a A 1 a o a g 3 =
HuIs N 19a5 199 oUANULANAIYDILUATNIS ULADZTUA Tagi 1A UeNID 11U
J o 1 dou o { o 1 @ { '
(genomic DNA) voayadudnateslasldion luidgasumzinsiudumismsdafiutiueu
J v a g < Qy Ao 1 @ :ﬂy A a a v ag
Tagiou ladazaamiowosnugFunivinaaee du lasdenegluaia@einuadueizgn
@ 9 ay ~ = @ Qy a g Ay v @ dyo 9 ad
daldvinaves¥uimideuiu  asasrndouvwIavesFuAwe lAnInmsaatini 1A Tao3s
ad aa
waolan Ing INGTe (Hartel tiazanig, 1993)
2.1.2.13 Random Amplified Polymorphic DNA (RAPD)
Qddyd a a a g 1 [ aaa qudy Y v
FidumsmudSinadouenuugulavezodulfnser - PCR - us3tHglaiy

1
a A

v '
; " o o w o @ £
oligonucleotide primer YT fidduwan luduwizmigeesnuiuladuniisuues DNA
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' 1o & o !
template 5uAM arbitary primer wag lisuiudeansudrduiuauueais DNA template NOU
Y T
4 v Voer ar o 1 1 Y 1w
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Lactococeus lactis

ANy it o Suii 1 Suii 2 Suil 3 il 4 it 5
VY0INaCl (%) nsziioy nsziioy nziivy N3y nIziAuy nzfiuy
0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5%
25°C
0 0.0780  0.0815  0.0825 0.0855 1.0900 1.2175 03780 02185 1.0940 1.1100 09760 0.1555 1.1610  1.1845 1.0730 09270 1218 12315 1.1395  1.084 1.1605 1.1025 1.0105 0.9585
1 0.0910  0.1025  0.0960 0.0815 05735 1.000  0.2210 02005  0.6490  0.5990  0.9595  0.0950 ~ 0.6040 0.6285 0.8835  0.6905 1.0225 0.8560 0.9640 0.8790 0.5765 0.5285 0.9210 0.7390
1.5 00775 0.0765  0.0770  0.0830  0.5345  0.4100 02030 0.1475  1.2180 0.9635 0.5790 0.0915 13205 0.9380 0.7605 02230 13275 09715 0.8280 0.9205 13175 09850 0.7015 0.7720
2 0.0790 00775 0.0750  0.0790 02795 02835 0.1405 = 0.1570 0.6865  0.7125  0.1115  0.0845 09175 07175 07990 00830 1.0155 0.7180 0.9260 0.1570 07840 0.6575 0.6720 03645
25 0.0705  0.0775  0.0810  0.0740 02100  0.1925 0.1655  0.1685 0.6330  0.1910  0.0965 ~ 0.0860 = 1.0975 0.8240 07315 0.0885 1.1930 08120 08855 0.1660 09680 07860 0.6625 04080
30°C
0 0.0775  0.0760  0.0835  0.0805  1.0170  0.8890 0.8100 02095 1.0600 09265 0.9525 09185  1.0955 09715 1.0570 ~1.0075 12245 1.1700 13155 11815 1.1660 1.0470 0.9995  1.0150
1 00725 0.0750 00775  0.0805  1.1190 09650 02260 0.1630 09595 0.7355  0.8310 0.1240 1.3180 0.8975 0.8535 1.0035 14215 11205 09975 1.1205 1.1190 0.7780 08540 07840
15 00715 0.0730  0.0740  0.0795  1.0055 0.8340 0.1765 0.1765 12985 0.7985 07810 0.0960  1.3735 ~ 0.8885 07110 09010 1.3995 1.0955 08310 09510 14275 08775 07180 07585
2 0.0735  0.0750  0.0740  0.0710 07890  0.3330  0.1595  0.1450  0.7545 0.7775  0.5860  0.0905 1.1490 0.7810 ~0.6305 02300 12770 08445 0.6640 1.1695 1.0875 0.6065 05125 05170
25 0.0730  0.0670  0.0685 00730  0.1930  0.1395  0.1235 0.1445 03755 0.1110 0.1455 0.0925 0.6165 03080 07845 0.1895 07685 03200 08725 0.1930 0.8010 03230 0.5310  0.7990
35°C
0 0.0740 0.0750  0.0825  0.0855 12435 07410 02760 0.1965 12910 0.9670 04355 0.1205 13735 11735 0.6540 03365 13865 12330 08950 03730 13680 11730 09385 03930
1 0.0650  0.0765  0.0750  0.0795 12480  0.933  0.2320 0.1960 1.0240 0.8750 0.8490 0.0960 13970 1.0590 0.8345 03040 14165 10525 08930 03265 14240 09055 08635 02820
15 0.0705 0.0715  0.0735  0.0760  1.0695 09775 02080 02205 0.8275 12845 03735 0.0960 12370 12935 05395 02860 1.2980 13300 0.5985 1.0315 13745 13450 04865 05210
2 0.0725 00755 0.0830 00735  0.7785 02145 01910 0.1525 0.6240 0.5290 02185 00925 1.0750 07895 0.8945 02170 11850 1.0655 09605 02470 12750 11235 04840 02565
2.5 0.0760  0.0745  0.0760  0.0760  0.1755  0.1585  0.1395 0.1700  0.0955 0.9150 0.0875 0.0935  0.1805  0.1560  0.2750  0.1960  0.1770  0.5830  0.9335 0.1835 0.1880 0.5410 0.4260  0.0920

S
o0



[ v Y
M3 6 WavauNGouazansatansefousonsSyues Lactococcus lactis 1oM1s PMB Ngunqi 25, 30 1Az 35°C (F17 2)

MNsganauiaaiaNueIAaY 620 W Tuimns

Lactococcus lactis

Anududu Fuft o Tuii o Suii 2 Sui 3 it 4 $uft s
YOINaCl (%) NIy niziioy n3ziivy AREARLIEY NIy VI
0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5%
25°C
0 0085 00780 00850 00825 08795 11580 09810 07955 08695 12160 ~ 12435 10045 08945 1349513310 11835 0917 11312 12995 12155 09445 14015 13345 12200
| 0.074 00750 00770 0.0820 0.6435 10600 09940 0.6265 09830 10285 1.1355 07590 10965 1138  1.1980 0.8995 1.0435 0.8745 1.1915 09405 1.0325 1.0215 12825 10045
15 0075 00735 00725 00755 05915 0.9900 10925 0.6960- 0.8710' 09335 11775 ' 09850 09540 < 0.9900 12675 1.0555 = 09215 09470 12865 1.0825 09370 1.0245 13300 10520
2 00755 0.0850 0.0825 0.0740 04750 0.6090 0.9070 04435 0.7425 0.7125. 1.0525 08070 = 0.8525 07640 11430 08980 0862 07825 1.1495 09510 08970 06680 12320 10070
25 0.069 00625 00740 0.0740 04550 02125 07845 - 03805 07000 0.8520.° 0.8905 07670 . 0.7950  0.8290 09235  0.8660 = 0789 0.8425 09285 09165 0.8240 08615 09860 09395
30°C
0 00800 00790 0.0840 0.0855 09605 1.1570 0.8335 ~0.6470. ~1.0400 13025 1.0705 09400 1.0585 13800 1.0870- 1.0700 @ 10615 14100 12480 12330 10575 12780 11705 12160
1 00730 00735 00770  0.0800 08775 1.1880 1.0960 “0.9405 ~0.9883 " 1.1950.%, 1165 0.9885 10835 . 12310 MielS60 , 10435 ) 10235 12750 12530 11300 1.0185 12290 11535 10855
1.5 0.0715 00755 00755 0.0760 05765 10670 1.0585 07055 Q8475 0835 U460 0%8195,/09075 ANT95 2285 (@:9070 [0.9325 11710 12640 09510 0.8570 11090 12585  0.9700
2 00715 00735 00765 0.0740 04520 09720 10525 | 07305 07625 09440 1.0775-09210 0.8415 09700 ) I.1115. 09860 08655 10295 12140 1.0525 07900 0.9765 11275 1.0395
25 0.0670  0.0590  0.0730  0.0745 04210 02315 0.8240  0.4795 0.6345  0.6135 0.8595 0.7395 07290 0.6235 0.9200  0.7760 07940 0.6385  0.9780  0.8250 07075  0.6540  0.9045  0.8040
35°C
0 00860  0.0885 0.0855 00830 07925 10705 0.5030 0.5320 0.8940 = 11905 0.6950 0.8250 09165 12455 07850 0.8485 09240 12780 08800 0.8580 09155 12900 0.9955  0.8265
1 00855 00820 00795 00830 09400 10460 07465 0.7925 1.0755 L1140 0.9710 08695 | 10885 11130 1.0780 09230 10605 10925 1.0675 0.9595 10070  1.0460 10725 0.9585
15 00755 00820 00805 0.0825 08390 09395 07705 05155 0.9855 1.0355%w.0,8775 0S840 0.9995" 10470 09595 0.6390 09655 10340 09695 0.6440 09180  1.0050 0.9480  0.6320
2 00760 0.0860 00785 00740 0.7580 09040 07805 0.5435 0.8770 0.9970 0.8520 0.6825 08920 10115 09360 07070 08830 09875 09575 07375 0.8555 09610 0.9400  0.7140
25 00750 00605 00745 0.0765 04145 03250 0.5865 04910 05365 1.0795 0.6605 04980 05930 1.1630 07005 0.6035 05845 11635 0.6960 07275  0.5630 11330 0.7000  0.6565
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Lactococcus lactis

Aty Sufi o Suii 1 Sufi 2 Fuii 3 Fuif 4 Fuii s
YOINaCl (%) sy Nz Assiiuy nssifoy nisiuy sz
0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% - 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5%
25°C
0 0.0970  0.0940  0.0915  0.0950 0.8925 0.9075 0.8285  0.3385 0.8665  0.4755  0.7145  0.5870 0.9035  0.9555 1.0540  0.7020  0.9415  0.9570 1.0645  0.7450  0.8825  0.5050 -0.5550 0.5210
1 0.0905  0.0840  0.0900 0.0895  0.4495 1.0310  0.8775  0.2690 0.4190  0.4360 0.7185 0.2080  0.9285  0.7680  0.8775 0.8750  0.8785 0.7175  0.8520 0.6895  0.3955 0.4200 0.5635 0.4820
1:5 0.0860  0.0860  0.0860  0.0890  0.4300 1.0095  0.6840  0.2695 0.3705 0.6410  0.8630 0.2390  0.8205  0.8630  0.9330  0.8655 0.7815 0.7415 0.9440  0.8645 0.3475  0.4345 0.8850 0.7670
2 0.0840  0.0825  0.0830  0.0855 0.3985 0.8165 0.4750 0.2630  0.3085  0.3945  0.5935 0.1615  0.7410 ~ 0.7720  0.8320  0.7715  0.7300  0.5300 0.8055 0.7415  0.3085 0.3270  0.5185  0.5655
25 00810 00810 0.0820 00825 03930 02665 03010 02310 0.4245 06115  0.6260 0.1325 06245 07570 07520 03340 0.6025 07280  0.7015 0.7705 03085 0.4450 05795  0.4910
30°C
0 00940 0.0970 00910 0.0920 08420 0.8930 0.6115 02615 ~0.8580  0.6190 07550 05370 09165 1.1995 - 11245 0.7975 09165 1.1915 1129  0.8335 09105 0.5425 05855  0.5645
1 0.0840  0.6860  0.0890 0.0895  0.4845 1.0210 09565 0.1875 0.6445 0.7120  0.9335 0.4680  0.9980 1.2230 1.1320  0.7980  0.9960 1.1915 1.3400  0.7580 0.4250  0.4525 0.8935  0.5545
1.5 0.0845  0.0860  0.0825 0.0860  0.4020 1.015 0.8815  0.2635 0.6075  0.9540 0.9600  0.6025 1.0265 1.1310 1.0600  0.8815 1.0585 1.1185 1.0910  0.8810  0.4590  0.6460  0.9180  0.7050
2 0.0825  0.0815 0.0815 0.0825 0.3685 0.9355 0.6085 0.1630  0.4710  0.6385  0.6195 0.3125  0.8635 1.0960  0.8825  0.9855 0.9215 1.0615  0.8410  0.8760  0.4655 0.3705 0.4475  0.5615
2.5 0.0805  0.0805  0.0805 0.0810 03785  0.2940 02155 0.1305  0.4275  0.6970  0.5420  0.1500 0.6405  0.8500  0.8375  0.7450  0.6800  0.7625  0.7400 0.7565  0.5725 0.4965 0.4570  0.3880
35°C
0 0.0950  0.0935  0.0905 0.093 04245 0.5795  0.5180  0.2395  0.4655 0.4815 0.544 0.4305  0.5060 LIT10 - 0.6625  0.5130  0.5135  0.9440  0.6990 0.5310 0.5205  0.4865 0.5100  0.4750
1 0.0880  0.0835 0.0910 0.8800 0.7430 0.8080  0.7825  0.1905 0.8210  0.4650 0.7215  0.4350 1.0635 1.1565  0.7980  0.6585 0.9720  0.9275  0.7440 0.5135  0.8020 0.4115 0.5720  0.4280
1.5 0.0875  0.0850 0.0870  0.0860  0.9205 0.9670  0.5430  0.3280  0.9445  0.9705 0.8555  0.5430 1.0080 1.0830  0.9425  0.6925  0.9590 0.8835 0.7770 0.6130 09180 0.5915 0.6420 0.4750
2 0.0815  0.0875 0.0825  0.0855 0.7170 0.7905  0.1945  0.1660 0.7415  0.4610 0.4835 02110 09165 0.8305 0.6680  0.7080 0.8710  0.6450  0.5260  0.5205 0.7450  0.3105 03165 0.3025
2.5 0.0825  0.0835 0.0860 0.0845  (.3895 0.4125  0.1990  0.1350  0.5620  0.5365 0.5140  0.1410  0.6650 0.5965 0.7110  0.5645 0.6325  0.5685  0.6085  0.5440  0.6030  0.4735 0.4545  0.2950
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VY0 INaCl (%) nsziioy nIsiuy nszifioy NIy AREANGIY NIz
0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5%
25°C
0 0-0875 00877 0.0870 00902  0.9540 1.0943 07292 04508 0.9500  1.0246 10420  0.5820  0.9863 11632 11526 0.9375  1.0255  1.1667 11678 1.0148 09958  1.003 '0.9667 0.8998
I 00907 00932 0.0930 00855 0.5555 1.0303 0.6975 03653 0.7318 07366 0.9794 03794  0.8763 0.8448 09863  0.8217  0.9815 0.8160 1.0025 0.8363  0.6682  0.6566 09223 07418
1.5 00817 0.0812 00815 00860 0.5187 08032 0.6598 03710 0.8198 0.8460 0.8732 04385 10317 09303 09870 07147 1.0102 0.8866 1.0195 09558 0.8673 08147 0.9722 08637
2 00815 00800 00790 00822 03843 05697 05075 0.2878 -0.5792 0.6065 0.5858 03510  0.8370 " 0.751 09247 0.5842  0.8692  0.6768  0.9603 0.6165 0.6632 0.5508 0.8075  0.6457
25 00757 00792 0.0815 00782 03527 02238 04170 02600 0.5858  0.5515  0.5377 03285 08390  0.8033 0.8023 ~ 0.4295  0.8615 07942  0.8385 0.6177 0.7002 0.6975 0.7427 0.6128
30°C
0 00838 00840 0.0862 0.0860 09398 09797 0.7517 03727 0.9860 0.9493 09260  0.7985 10235 L1837 © 1.0895  0.9917 1.0675 12572 12308 1.0827 1.0447 09558 09185 0.9318
| 0.0765 00782 0.0812 0.0833 04840 10200 0.9410 0.1830 08642 0.8808 09603 0.5268 11332 LIT72. 710472 0.9483  1.1470 11957 11282 1.0028 0.8542 08198 09670  0.808
15 0.0758 00782 0.0773  0.0805 0.6613 09720 07055 03818 09178 09453 09263  0.5060 11025 1.0463 09998  0.8965 1.1302 1.1283  1.0620 09277 09145 08775 09648 08112
2 00758 0.0766 00773 0.0758  0.3640 09240 0.5140  0.I56  0.6626  0.7867 = 0.7610  0.4413 0.9513 . 10.949 0.8748 = 0.7338  1.0213 09785 09063 10327 07810 06512  0.6958 07060
25 00735 0.0688 00740 00762 0.3308 02217 03877 03515 04792 04738 05157 0.3273 06620 0.5938  0.8473 0.5702  0.7475 05737  0.8635 0.5915  0.6937 04912  0.6308  0.6637
35°C
0 0.0850  0.0856 00862 0.0888 0.8202 07970 0.4323 03227 0.8835 08797 05582  0.4527 09320 11767 07005  0.566  0.9413 11517 08247 0.5873 09347 09832 08147 05648
| 0.0795 00806 0.0818 0.0835 09770 09290 0.5870 03930 0.9742 08180 08472 0.4668 11830 11095 0.9035  0.6285 11497  1.0242 09015 0.5998 10777 07877 0.8360 05562
15 00778 00795 0.0803  0.0815 0.9430 09613 05072 03547 09192 10968 07022 04077 LOBIS 11142 08138 05391  1.0742 10825 07817 07628 1.0702 09805 0.6922 0.5427
2 0.0767 00830 0.0813 00777 07512 0.6363 03887 02873 07475 06623 05180 03287 0.9612 08772 08328  0.544 09797  0.8997 0.8147 05017 09585 07983 05801 04243
25 0-0778 00728 0.0788 00790 03265 02987 03083 02653 03980 05692 04207 02442 04797 0.6385 05622 04547 04647 07717 07460 04850 04513 07158 05268 0.3478

IS



[ v Yy
MIN 9 WavDINAoLNZ T ANANSZRINABM SIS QYOI Lactobacillus curvatus 148113 PMB Ngungil 25, 30 uag 35°C (417 1)
Amsgandunasiinnuonaiu 620 uTuwns
Lactobacillus curvatus
At fuii o Fufi 1 Fuit 2 fufi 3 Fuii 4 fuit s
YDINaCl (%) nsziioy nsziioy nizifioy sufluy sifuy nIufuy
0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5%

25°C

0 0.0945  0.8800  0.1060  0.1050 0.5440 0.0349  0.1465  0.3015 0.7460  0.4495 0.1350  0.1785  0.8250 ~ 0.4865  0.3500  0.1405 0.9125 0.5060 0.4765 0.1560 0.9165 0.4735 '0.5340 0.2830

1 0.1030  0.1045  0.0975  0.0970  0.2980  0.3445 0.2405 ~ 0.3115 0.8670  0.5925  0.4450 02725 09785  0.4985 0.7490  0.1900  0.9795  0.4305 0.7080 0.1545 0.7975 0.3850 0.6550  0.1410

1.5 0.0930  0.0940  0.0950  0.0950 0.1770  0.2985 0.2115 0.2390  0.8295  0.9940 02370 02630 0.9025  1.0450  0.6645 0.1860  0.8255 0.9210  0.6490 0.1605 0.7945 0.8715 0.5975 0.2190

2 0.0935  0.0930  0.0910  0.0915 0.1680 0.1695 0.1700 ~ 0.2400 ~ 0.9000  0.4610 0.1320 02205 0.9160 0.6660  0.5000 0.2295  0.9740  0.5990 0.4640 0.3970 0.9820 0.5525 0.3670  0.3870

2.5 0.0930  0.0935  0.0940  0.1000 0.1470  0.1440 0.1295 0.2125 0.3680 0.5070 0.1335 0.1300  0.4732  0.6935 0.1830 0.1195 0.7160  0.6445 0.3030 0.1145 0.5850 0.5655 0.3700 0.2185
30°C

0 0.0960  0.0915  0.1405  0.1070  1.0115  0.6275 0.3825 = 0.3705 1.1315  0.7290  0.51 I5 02700 11275 0.7330  0.5580 0.2845  1.1450  0.7340  0.5675 0.2935 1.1505 0.7320  0.5865  0.4705

1 0.1030  0.0960  0.0970  0.1000 0.7505  0.6020  0.4820 0.2545 0.8775 1.1275  0.5090 0.2030  0.7815  1.1385 05115 0.2070  0.7190  1.1570  0.5175  0.2740  0.6090  1.1585 0.5150  0.4620

1.5 0.0955  0.0955 0.0970  0.0980 0.3130 0.4580 0.2100 0.3045 1.1310  0.9805 0.4980 0.2970 © 1.3505  0.9210  0.4825 ~0.3215  1.5560 0.9035 0.4775 03870 1.8995 0.6205 0.4635 0.4725

2 0.0930  0.0925  0.0950  0.0950 0.1345  0.1265 0.1525 0.1480  0.7985  0.8400 04515 0.1720 12835 0.9140  0.4985 04160 1.1855 0.7885 0.5065 0.3900 1.1830 0.7460  0.4955 0.3765

2:5 0.0955  0.0965  0.0965  0.0995 0.1905 0.1210  0.1000 0.1420 1.1190 1.1870 0.1935 01205 1.2025  1.0365 0.4820 ~ 03330 "1.1960 13160  0.4455 03430 12130 1.2920 0.4270 0.3240
35°C

0 0.0940  0.0890  0.1030  0.1065 1.1460 0.4770  0.5355 04775 1.3310 0.4780 ~ 0.5430  0.4965 13265 0.4740 0.5640 0.4860 12655 0.4670 0.5785 0.3765 1.2550  0.4695  0.5585  0.3245

1 0.0985  0.0960  0.0965 0.1005 1.1680 0.7655 0.6440 04645 1.2610 12290 0.6315  0.4385 14015 1.2305 0.6435 0.3880 1.4895 1.0980 0.6365 02795 14865  0.6620 0.6085  0.4005

1.5 0.0945  0.0970  0.0990  0.0985 0.5200 0.5855 0.1450  0.3295 1.1590 1.2450  0.3790  0.3575 1.5045 1.7080  0.4175  0.3545 1.5815 1.4661 0.4070  0.3270 1.6120 1.7380  0.3775  0.3000

2 0.0935  0.0940  0.0990  0.0920 0.2410  0.1235 0.1160 0.1175 1.0695 1.0205  0.4200  0.3315 1.2020 1.2385  0.4320  0.3970 1.2130 1.1645  0.4025 0.3775 1.2220 1.4730  0.3245  0.3610

25 0.0930  0.0950  0.0945  0.0970  0.5690  0.2525  0.1040  0.1140 1.1490 1.4655  0.1455  0.1945 1.1825 1.7495  0.8335  0.3515 1.3435 1.7435  0.5010  0.4515 1.2590 17415 0.3445  0.3290

43
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M35 10 NaveuNFouar s anAnsfiouReNS S U Lactobacillus curvatus o115 PMB N9l 25, 30 uay 35°C (i 2)

fmsganiuumainimuunau 620 i Tuwas

Lactobacillus curvatus

ANty Fudt o Tuh 1 Jui 2 it 3 Tuft 4 Suft s
V0INaCl (%) nssifioy nzfioy nsziivy nszifivy nsziioy nszivy
0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5%
25°C
0 0.0940  0.0890  0.1025 01030 0.6800 03855 0.1490 03485 09000 04785 01285 0.1935 09980 05155 03485 0.1455 09880 0.5215 04730 0.1405 09595 0.5085 0.5275  0.1945
| 01205 0.0985 0.1005 01005 03315 03425 02175 03375 09630 07050 0.5010 02780 09945  0.555 0.7585  0.1925 09695 0.4855 0.7145 0.1695 0.8380 0.4375 0.6910 02795
15 0.0940 01095 0.0970  0.0975 0.1975 03075 02280 03010 09570 1.0725 02775 02740 11890 11380 0.7470  0.1960 ~ 1.1290  1.0050 0.7280  0.1955 0.9595 0.9100 07260 03715
2 00930 00920 0.0915 0.0890 0.1380 0.1815 0.1670 02330 0.5690  0.5120 ~ 01275 ~ 0.2260° 0.6935 07370 0.5385  0.3130  0.6260  0.7135  0.5355 04685 1.0545 0.6480 04735 04555
25 00940 0.0950  0.0940 0.0960 0.1225 01620 0.1130 0.1845 0.8685 0.5210  0.1300 01480 0.8595 06685 0.1805  0.1195 08605 0.6710 02080 0.2130 0.8655 0.6310 0.4455 03210
30°C
0 00945 0.0900 0.1040 01050 11875 09920 03370 03665 12960 1.0195 0.5030 02860 13065 1.0210 05335 03100 13110 1.0285 05390 03160 12950 1.0255 0.555 0334
1 0-1035  0.0975  0.1000 01010 08215 06570 04290 03415 10855 1.0810 04925 02870 10405 11370 05175 0.2655 ~ 1.0045  1.1545 05225 02775  0.9285 1.1610 05295 0.4635
15 0.0940  0.1000  0.0950 0.0985 0.3085 0.6925 02495 03515 - 13220 1.0435 05055 03545 13545 11060 0.5530  0.4535 13945 1.1700  0.5560 0.5720 13760 1.1625 05190 0.5930
2 01050 00925 0.0925 0.0920 02085 0.1575 01595 0.1740. 11270 0.6635  0.5480 02355 12315 0.6800 05970 04785 12790  0.6350 0.6210 04670 13220  0.6215 0.6195 0.4555
25 00925 0.0945  0.0935 00975 03960 01610 0.1000 0.1550  1:1350. 1.1655 © 02315 01390 ~11770° 12580 0.6810 04030 12460 13155 0.6085 04000 0.8445 12990 04210 03575
35°C
0 00385  0.1875 0.1030 0.1060 11850 05260 05530 05080 0.5712 0.6974 05030 - 0.3654 13445 0.51 95 05945 05240 13145 05115  0.5945 04590 11960  0.5160 05985  0.3445
I 01035 0.0965 00970 0.1020 1.0280 0.7865 05550 05100 1.5450 12150 05385 0.4770 19230 11955 0.5630 04050  1.0135 12165 05310 02820 1.5550 1.1825 0.5515  0.3600
15 00920 0.0940 0.0975 0.0980 06520 0.6920 02015 02560 04904 1.0767 04928 03750 1.0950 1391 5 04335 02890 12065 1.6860 0.4345 02815 1.2460 1.8175 04410  0.4695
3 00930 00915 00915 00885 03555 01640 0.1175 0.1245 10310 13530 03950 03830 1.1795 1.5770 04375 04585 11195 15080 04115 04885 11920 15735 03800 04520
25 0.0940 00960 0.0955 0.9900 0.6215  0.2455 0.1050 0.1115 10035 08185 04879 02833 1.5100 12015 07620 0.3340  1.6685 12185 0.3950 03430  1.5055 1.6050 04232  0.3240

€S
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M319N 11 HaveuNfouaza1saRanILIioNAeMsNS a8 Lactobacillus curvatus W13 PMB Nguugl 25, 30 uag 35°C (41 3)

| A
ANVIVNUU

MMsgandunaIinIueINaYL 620 11 THILAT 917 3

Lactobacillus curvatus

Y

7 i1 Ui 2 Suit 3 uii 4 Suil s
Y0INaCl (%) n3ziiuy n3ziioy Nz nizifiuy nziiiuy n3ziiuy
0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5%
25°¢
0 0.0890  0.0890  0.0965 0.1070  0.6980  0.4030 0.1580 0.3475  0.9220 0.4945  0.1450 ~ 0.1925  0.9770  0.5265  0.3570  0.1460 1.0180  0.5440 0.4670 0.1395 0.9965 0.5185 0.5135 0.1985
1 0.1025  0.0980  0.0950  0.1005 0.2725 03010 02140  0.3655 0.9030 0.6555  0.4100 0.2935 1.0020  0.5500  0.8620  0.1990 0.9765 0.4945 0.8575 0.1640 0.592 03915 0.7930  0.1510
1.5 0.0895  0.0955  0.0930  0.0945 0.1780  0.3000 0.2070  0.2640  0.9360 1.0230  0.2700 0.2400  1.i125  1.0910  0.7160  0.1750  1.0470 1.0605 0.7005 0.1 560  0.9365 1.0270  0.6610  0.2045
2 0.0955  0.0895  0.0925 0.0880 0.1515 0.1590 0.1800 0.1985 0.6010  0.4475 0.1370 0.1845 ~ 0.8980  0.7245  0.5820  0.2490 1.0465 0.7410  0.6385 0.4890 0.9775 0.5950 0.5845 0.4470
2.5 0.0925  0.0940  0.0945 0.0935 0.1440 0.1595 0.1135 L0.1740 0.9205 0.6905 0.1440 0.1405 1.2345 0.6845  0.1905 0.'175 1.1625  0.6845  0.2115  0.1740 1.2500  0.5660  0.3705 0.2310
0 0.0885 0.0945 0.1035 0.1030 1.0090  0.8350 0.3940 0.3120 1.2675 1.0170  0.4720  0.2745 1.1180 1.0390 0.5140 0.2670 1.1385 1.0585  0.4970  0.2680 1.1555 1.0845 0.5000 0.2735
1 0.0890  0.0950  0.1010  0.1005 0.7415 0.7080 0.4495  0.3235 0.8525 1.0480 0.5415 0.2720  0.7890 1.0795 © 0.5270  0.2525 0.7565 1.1300  0.5250 0.3475  0.7295 1.2040  0.5145  0.4715
1.5 0.0945  0.0945  0.1005 0.0970  0.2265 0.4510 02040 0.2695 1.1850  0.8385  0.6110  0.3020 1.1075  0.8150  0.7380  0.5160 1.1305  0.8735 0.7795  0.5450 1.0965 0.8835 0.8010 0.5775
2 0.0910  0.0930  0.0965 0.0930 0.1385 0.1245  0.1575 0.1635 1.0005 0.694 0.5005  0.2695 1.2685 0.7055  0.5715  0.5065 1.2010  0.6815  0.5885  0.4945 1.1640  0.6355  0.6085  0.4885
25 0.0945  0.0955  0.0960 0.0980  0.3335  0.1375  0.1005 0.1450 0.9690 1.2015  0.2190  0.1335  0.9970 1.3180  0.4915  0.3455 1.0510 1.3230  0.4410 03625 0.9730 1.2975  0.3940  0.3320
35°C
0 0.0930  0.0895 0.1040 0.1085 1.2835 0.4570  0.5590  0.4305 1.3885  0.4355 0.565 0.4495 1.3765 0.4325  0.5810  0.4510 1.3275  0.4270 0.5945 0.4130 1.2370  0.5085 0.5735  0.2995
1 0.0975  0.0955 0.0985 0.1000 0.9590 0.7040  0.6490  0.4505 1.8780 1.2520  0.6245 0.4165 1.8145 1.2550  0.6495  0.3765 1.8550 1.2520  0.6595 0.3155 1.6970  0.8250  0.5790  0.4140
15 00955 00960 00990 0.0980 06265 04730 02035 03125 10775 13275 03595 03110 13740 11615 03895 03140 15615 13845 04020 03035 13280 17345 04085 0.3775
2 0.0890  0.0900 00950 0.0950 03910 00950 0.1255 0.1155 1.0790 09710 04690 03955 11520 12705 04645 04895 11975 13115 03210 05110 12055 18175 0.3470 0.4195
2.5 0.1T15  0.0985  0.0975  0.1020  0.6590 0.1590 0.1030 0.1165 1.2795 1.3450  0.2045 0.1895 1.2020 1.5065 1.0360  0.3340 1.5045 1.5040 1.0335  0.3550 1.5555 1.6255  0.4250  0.3160
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M99 12 HAYDUNTBLAZMIANANTHINUNABNISIT YOI Lactobacillus curvatus 11401%15 PMB figaungil 25, 30 Lag 35°C (1nde)

ANIYANAULAINANULIINAY 620 W1 TuAs

Lactobacillus curvatus

Anudutu Hudt 0 Suit 1 Fuii 2 $ufi 3 Fuf 4 uits
Y0INaCl (%) nszifivy nIziioy nsuiioy nazifivy nziioy NIz
0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5%

25°C

0 0.0925  0.0887 0.1017 0.1050 0.6407 03790 0.1512 03325 0.8560 0.4742  0.1362 0.1882  0.9333 05095 03518  0.1440 09728 0.5238 04722 0.1453 09575 05002 0.5250  0.2253

1 0.1027  0.1003  0.0977  0.0993 03007 03293  0.2240 03382 09110 0.6510 04520 02813 09917 0.5337 07898 0.1938  0.9752 04702 07600 0.1627 07425 04047 07130  0.1905

15 0.0922  0.0997 0.0950  0.0957 0.1842 0.3020 0.2155 0.2680 0.9075 1.0298  0.5215  0.2590 1.0680 ~ 1.0913  0.7092  0.1857 1.0005  0.9955 0.6925 0.1707 0.8968 0.9362 0.6615 0.2650

2 0.0940  0.0915  0.0917  0.0895 0.1525 0.1700  0.1723  0.2238  0.6900  0.4735 0.1322 0.2103 ~ 0.8358  0.7092  0.5402  0.2638  0.8822 0.6845 0.5460 0.4515 1.0047 0.5985 0.4750 0.4298

25 0.0932 00942 0.0942 0.0965 0.1378 0.1552 0.1187 0.1903 07190 05728 0.1388 0.1395  0.8558 0.6822  0.1847 0.1188 09130 0.6667 02408 0.1672 09002 0.5875 03953 0.2568

0 0.0905  0.0865 0.1010 0.1023  1.0693 0.8182 03712 03497 12317 09218 04955 02768 1.1840 0931 05352 02872 1.1982 09403  0.5345 02925 12003 09473 05472 03593

1 0.0985  0.0962  0.0993  0.1005 0.7712  0.6557 0.4535 03065 09385 1.0855 0.5143 02540 0.8703  1.1183  0.5187 02417 08267 1.1472 05217 02997 07557 1.1745 05197  0.4657

15 0.0912 0.0930 0.0928 0.0942 02827 05338 02212 03085 12127 09542 05382 03178 12708 09473  0.5912 04303 13603 09823 06043 05013 14573 08888 0.5945 0.5477

2 0.0963  0.0927  0.0947  0.0933  0.1605 0.1362  0.1565 0.1618 09753 0.7325  0.5000 02257 12612 0.7665 0.5557 ~ 0.4670 12218 07017 05720 04505 12230 0.6677 0.5745  0.4402

23 0.0942  0.0955  0.0953  0.0983 03067 0.1398 0.1002  0.1473 10743 11847 02147  0.1310 1.1255 12942 05515 03607 11643 13182  0.4983 03685 14820 12570 04240  0.3200
35°C

0 0.0918  0.1220 01033 0.1070 12048 04867 05492 04720 13422 04778 05538 0.4863 1.3492 0.4753 05798 0.4870 13025 04685 05892 04162 12293 0498 05768 0.3228

1 0.0998  0.0960  0.0973  0.1008 1.0517 0.7520 0.6160 0.4750 1.5613 12320 05982 04440 17130 12270 0.6187 03898 17860 1.1888  0.609 02923 1.5795 0.8898 0.5797 0.3915

15 0.0940  0.0957  0.0985 0.0983 05995 0.5835 0.1833 0.2993 1.0665 13007 03763 03265 13245 14203 0.4135 03192 14498 15772 04145 03040 13953 1.7633 04090 0.3823

2 0.0918  0.0918 00952 0.0918 03292 0.1275 0.1197 0.1192 1.0598 1.1148 04280 03700 1.1778 1.3260 0.4447 04483 1.1767 1.3280 03783 04590 12065 1.6213 03505 0.4108

25 0.0995  0.0965 0.0958  0.0993 0.6165 02190 0.1040 0.1140 12503 1.2643 0.1812 0.1875 1.2982 1.4858 0.8772 03398 1.5055 1.4887 06432 03832 14400 1.6573 03977  0.3230

¢



M3197 13 WAUDAUATBLAZAITANANTZINOUADNITNTYUBY Lactococeus lactis 114911115 PMB Mgy

56

a

N4l
25°%€
ANUIANTUTDUNTD fui
wazasanansziion 0 1 2 3 4 5
NaCl 0 %, garlic 0 % 0.0875:&0.01/\“ 0.9540+0.12A 0.9500+£0.13A 0.9863+0.01A 1.0255+0.17A  0.9958+0.15A
NaCl 0%, garlic 1 %  0.0877£0.01A  1.094320.16A  1.0246+0.40A  1.1632+0.19A  1.1667+0.14A  1.0030£0.46A
NaCl 0%, garlic3 %  0.0870£0.00A  0.7292+031AB  1.0420:026A  1.1526£0.15A  1.1678+0.12A  0.9667+0.37A
NaCl 0%, garlic 5%  0.090240.01A  0.4508+030B  0.5820:0.42A  0.9375:0.24A  1.0148+0.24A  0.8998:0.35A
15
—¢— NaCl 0 %, gailic 0 %
g —8— aCl0 %, gadic 1 %

—&— aCl0 9%, garlic 3 %

—%— NaCl0 %, gatlic § %
ANMITNTUTBUNGD i
wazasananszinen 0 1 2 3 4 5
NaCl 1 %, garlic 0 % 0.0907+0.01A 0.5555+0.10AB 0.7318+0.29A 0.8763+0.25A 0.9815+0.09A 0.6682:§:O.§3A
NaCl 1 %, garlic 1 % 0.0932+0.01 A 1.0303+0.03A 0.7366+0.31A 0.8448+0.26A 0.8160+£0.08A  0.6566+0.32A
NaCl 1%, garlic3 %  0.0930£0.01A  0.6975:042AB  0.9794%021A  09863+0.18A  1.0025:0.17A  0.9223£0.36A
NaCl 1 %, garlic5 %  0.0855£0.00A  0.3653+0.22B  0.3794+0.35A  0.8217+0.11A  0.8363x0.13A  0.7418+0.26A

ar =Tl [} ﬂ‘l =
IHNUVNIWTHAU 25°C

—*— MaCl 1 %, garlic 0 %
—8— MaCl 1 %, gatlic 1 %
—de— 1aCl 1 %, garlic 3 %

—#— MaCl 1 %, garlic 5 %
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AnudNTuveUNie ui
wazasanans o 0 1 2 3 4 5
NaCl 1.5 %, garlic0%  0.0817+0.00A  0.5187+0.08A  0.8198+0.43A  1.0317£0.26A  1.0102+0.28A  0.8673£0.49A
NaCl 1.5 %, garlic 1 %  0.0812+0.01A  0.8032+0.34A  0.8460+0.18A  0.9303£0.06A  0.8866+0.13A  0.8147+0.33A
NaCl 1.5%, garlic3%  0.0815£0.01A  0.6598+044A  0.8732+0.29A  0.9870£0.26A  1.01950.24A  0.9722:0.32A
NaCl 1.5%, garlic 5%  0.0860£0.01A  0.3710£0.29A  0.4385:0.48A  0.7147=0.44A  0.9558+0.11A  0.86370.16A
15
—¢— NaCl 1.5 %, garlic 0 %
1
a < 1775 —8— NaCl 1.5 %, garlic 1 %
O s L ;
7 —&— NaCl 15 %, garlic 3 %
0¥ : . . , : ,
y ; : 5 4 > 5 | MaCl 15 %, gadic S %
Juttuufioamnil 2s°c
ANUTUTUYBUNAD gl
wazasananIziney 0 1 2 3 4 5
NaCl2 %, garlic0%  0.0815:0.00A  0.3843+0.10A  0.5792+0.24A  0.8370£0.09A  0.8692+0.14A  0.6632+0.31A
NacCl 2 %, garlic 1 % 0.0800+0.00A 0.5697+0.27A 0.6065+0.18A 0.7512+0.03A 0.6768+0.13A 0.5508+0.19A
NaCl 2 %, garlic 3 % 0.0790£0.00A 0.5075+0.38A 0.5858+0.47A 0.9247+0.19A 0.9603+0.17A 0.8075+£0.37A
NaCl 2 %, garlic 5 % 0.0822+0.01A 0.2878+0.14A 0.3510+0.40A 0.5842+0.44A 0.6165+0.41A 0.6457+0.33A
15
—— NaCl 2 %, garlic 0 %
8 —8— NaCl 2 %, garlic 1 %
—d— NaCl 2 9%, garlic 3 %
g | 7 WaCl2 %, garlic 5 %

Fufiuiigavigil 25°c
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) A
ANULVNVUUBAUNDD

fui
wazasananszney 0 : 5 ] 4 I
NaCl 2.5 %, garlic 0 % 0.0757+0.01A 0.3527+0.13A 0.5858+0.14A 0.8390+0.24A 0.8615+0.25A 0.7002+0.35A
NaCl 2.5 %, garlic 1 % 0.0792+0.01A 0.2238+0.04A 0.5515+£0.33A  0.8033+0.04A  0.7942+0.17A  0.6975+0.29A
NaCl 2.5 %, garlic 3 % 0.0815+0.00A 0.4170+0.32A 0.5377+£0.10A  0.8023+0.10A  0.8385+0.06A  0.7427+0.24A
NaCl 2.5 %, garlic 5 % 0.0782+0.00A 0.2600+0.11A 0.3285+0.38A 0.4295+0.42A 0.6177£0.39A 0.6128+0.27A
y ﬁaé”ﬂy5ﬁttmﬂd1aﬁuiuﬂaﬁuﬁﬁaaﬁu (Fnawesmswinduidertu) uaasiaamuianmetuedaiitfodifaymaeaia (< 0.05)

15

Jufiuufioaninl 2s°c

—4— NaCl25 %, garlic 0 %
—#— NaCl 2.5 %, garlic 1 %4
—&k— MaCl 2.5 %, garlic 3 %

—%— NaC125 %, garlic 5 %
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M5190 14 WaveUNToLAZA1SANANTNENABNTNT YV Lactococeus lactis 1HB1M15 PMB Nl

30°C

Y A 3
ANULVNUUVDAUNTD IUN
wazasananIzInoN 0 1 2 3 4 5
NaCl 0 %, garlic 0 % 0.0838+0.01A"  0.9398+0.09A 0.9860+0.11A 1.0235+0.09A 1.0675+0.15A 1.0447+0.12A
NaCl 0 %, garlic 1 % 0.0840+0.01A  0.9797£0.15A 0.9493+0.34A 1.1837+£0.20A 1.2572+0.13A 0.9558+0.38A
NaCl 0 %, garlic 3 % 0.0862+0.00A  0.7517+0.12A 0.9260+0.16A 1.0895+0.03A 1.2308+0.09A 0.9185+0.30A
NaCl 0 %, garlic 5 % 0.0860+£0.01A  0.3727+0.24B 0.7985+0.23A 0.9917+0.19A 1.0827+0.22A 0.9318+0.33A

—¢— [aCl 0 %, garlic 0 %
g —8— NaC10 %, gadic 1%
—&— MNaCl 0 %, gatlic 3 %
D T T T T T
0 1 2 3 4 = g | T MaClo %, garlic 5 %
Jufivuiigamgil seec
Y 9 A o
ANUAVTVUVBUNAD il
wazesanANIEINoN 0 1 2 3 4 5
NaCl 1%, garlic0 %  0.0765:0.01A  0.4840£032A  0.8642+0.19A ~ 1.1332£0.17A  1.147+024A  0.8542:0.37A
NaCl 1 %, garlic 1 % 0.0782+0.01A 1.0200+0.12A 0.8808+0.27A 1.1172+0.19A 1.1957+0.08A 0.8198+0.39A
NaCl 1 %, garlic 3 % 0.0812+0.40A  0.9410+047A 0.9603+0.11A 1.0472+0.17A 1.1282+0.18A 0.9670+0.16A
NaCl 1 %, garlic 5 % 0.0833+0.00A  0.1830+0.44A 0.5268+0.43A 0.9483+0.14A 1.0028+0.21A  0.8080+0.27A
15
—*— MaCl 1 %, garlic 0 %
g —8— MaCl 1 %, garlic 1 %

w o a1od a
JUNUUN aﬂ!ﬁﬂ'ﬂ 30°C

—&— NaCl 1 %, garlic 3 %

—*— NaCl 1 %, garlic 5 %
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v v A o A
ANUATVTUYBDANDD un
LazesanANTZINN 0 1 2 3 4 5
NaCl 1.5 %, garlic 0%  0.0758+0.01A  0.6613+031A  0.9178+0.35A  1.1025+0.24A  1.1302£0.24A  0.9145:0.49A
NaCl 1.5 %, garlic 1 %  0.0782+0.01A  0.9720+0.12A  0.9453+0.14A  1.0463£0.14A  1.1283£0.04A  0.8775:0.23A
NaCl 1.5 %, garlic3 %  0.0773+0.00A  0.7055+047A  0.9263x0.18A  0.9998+0.26A  1.0620£0.22A  0.9648:0.27A
NaCl 1.5 %, garlic 5%  0.0805+0.00A  0.3818+028A  0.5060+0.37A  0.8965+0.01A  0.9277+0.04A  0.8112:0.14A
15
—¢— MaCl 1.5 %, garlic 0 %
8 —— MaCl 1.5 %, garlic 1 %
y —d— MaCl 1.5 %, garlic 3 %
D T T T T -
g : . 5 5 5 5 |7 MaClls %, garlic 5 %
Juihiufioamnil seec
v v A o
ANUAIVTUVDAUNDD un
HazmsANANIZINoN 0 1 2 3 4 5
NaCl2 %, garlic0 %  0.0758+0.00A  0.3640+022A  0.6626+0.19A  0.9513+026A  1.0213+022A  0.7810:0.31A
NaCl2 %, garlic 1% 0.0766£0.00A  0.9240+038A = 0.7867+0.12A  0.9490+0.09A ~ 0.9785+0.11A  0.6512+0.31A
NaCl2 %, garlic3 %  0.0773£0.00A  0.5140£0.50A  0.7610£0.30A  0.8748£0.24A  0.9063£0.28A  0.6958+0.37A
NaCl2 %, garlic5%  0.0758+0.00A ~ 0.1560+034A  0.4413£0.46A  0.7338£0.44A  1.03270.15A  0.7060:0.29A
15 :
—— NaCl 2 %, garlic 0 %
8 _}% —— 1aCl 2 %, garlic 1 %

Juiunilgamndl s0°c

—&— Mall 2 %, gatlic 3 %

g | T MaCl2¥%, garlic 5 %
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ANUTUTUYBAUNTD Sudi

wazesanansuion 0 1 2 3 4 5

NaCl 2.5 %, garlic 0 %  0.0735+0.01A  0.3308 0.12A 0.4792+0.14A 0.6620+0.06A 0.7475+0.06A 0.6937+0.11A
NaCl 2.5 %, garlic 1 %  0.0688+0.01A  0.2217+0.08A 0.4738+0.31A 0.5938+0.27A 0.5737+0.23A 0.4912+0.16A
NaCl 2.5 %, garlic3 %  0.0740+0.01A  0.3877+0.38A  0.5157=0.36A 0.8473+0.07A 0.8635+0.12A 0.6308+0.24A
NaCl 2.5 %, garlic 5%  0.0762+0.00A  0.2515+0.20A  0.3273£0.30A  0.5702+0.33A  0.5915=£0.35A  0.6637=0.24A

v o & v v ¢ o { Y o v ' v o w aa
i maﬂysmmﬂmmu“luﬂaaum?mﬂu (ﬁnmmmmmnmwﬁmau) Llﬁﬂﬁﬁﬁﬂ’ﬂmmr’]mﬂﬂuE)EJNfJuEJﬁmiy‘ﬂNﬁﬂﬂ (P<0.05)

oD

1.5

Juthiufiowngil s0°c

—+— NaCl 2.5 %, garlic 0 %
—— NaCl2.5 %, garlic 1 %

—&— MNaCl 2.5 %, garlic 3 %

B | 7 MaCl2.5 %, galic 5 %
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a

Y
35°C
v 9 A o A
ANUANTUYDUNAD JUN
wazesanaAnNTINoN 0 1 2 3 4 5
NaCl 0%, garlic0%  0.0850£0.01A°  0.8202+041A  0.8835:0.41A  0.9320:0.43AB  0.9413£044AB  0.9347x0.42A
NaCl 0 %, garlic 1 %  0.0856+0.01A  0.7970£025A  0.8797£036A  1.1767+0.07A  1.1517+0.18A  0.9832+0.43A
NaCl 0 %, garlic3%  0.0862 0.00A  0.4323£0.14A  0.5582+0.13A  0.7005+0.07AB  0.8247+0.11AB  0.8147£0.26A
NaCl 0 %, garlic 5%  0.0888+0.00A  0.3227+0.18A  0.4527£0.35A  0.5660:0.26B  0.5873£0.25B  0.5648+0.23A
15
—*— NaCl0 %, garlic 0 %
1
a —8— Nacl 0 %, garlic 1 %
5] , &
0.5 ==K
W —i— NaCl0 %, garlic 3 %
U T T T T T
0 2 3 4 & g | MaClo %, garlic 5 %
Juituniigamail 35°c
Y 9 A o A
AMUANTUYDUNGD N
wazdsananszioy 0 1 2 3 4 5
NaCl 1 %, garlic0%  0.0795:0.01A  0.9770£025A  0.9742+0.13A  1.183+0.19A  1.1497+0.23A  1.0777:0.32A
NaCl 1 %, garlic 1 %  0.0806£0.00A = 0.9290+0.11A  0.818+0.33A  1.1095+0.05A  1.0242+0.09AB  0.7877+0.33A
NaCl 1 %, garlic3 %  0.0818+0.01A  0.5870+0.31AB  0.8472+0.12A  0.9035£0.15AB 0.9015+0.16AB  0.8360+0.25A
NaCl 1 %, garlic5%  0.0835:0.46A  0.3930£0.34B  ~ 0.4668+038A  0.6285:031B  0.5998+0.32B  0.5562+0.36A
2
15 —*— NaCl 1 %, garlic 0%
= q " e — —8— NaCl 1 %, garlic 1 %
o //-w:;i&;—+m~t%
e _'_'_’_’_,_;(_\_\_K_\_\_K %
0.5 4 —&— NaCl 1 %, gatlic 5 %
e
0 l‘//f

ar Gﬁ | & =]
THNMUNDWTIPU 35°C

—— NaCl 1 %, garlic 5 %
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AnuuduveUnde
wagasanans gy
NaCl 1.5 %, garlic 0 %
NaCl 1.5 %, garlic 1 %
NaCl 1.5 %, garlic 3 %
NaCl 1.5 %, garlic 5 %

Jun
0 1 2 3 4 5
0.0778£0.01A  0.943£0.11B  0.9192+0.08A  1.0815+0.13A  1.074240.19A  1.0702£0.26A
0.0795:0.01A  0.9613£0.02B  1.0968+0.17A  1.1142+0.13A  1.0825:0.23A  0.9805:0.38AB
0.0803£0.01A  0.5072+0.28A  0.7022+0.28AB  0.8138+0.24AB  0.7817+0.18A  0.6922+0.23AB
0.0815£0.00A  0.3547+0.15A  0.4077+027B  0.5391£022B  0.7628+0.23A  0.5427£0.08B

2
15 —*— NaCl 1.5 %, garlic 0 %8
8 1 ~—8— NaCl15 %, garlic 1 %
05 —&— }aCl 1.5 %, garlic 3 %
D T T T T T .
0 1 5 5 4 5 —— MaCl 1.5 %, garlic 5 %
Jufvufigaminil 35°c
vy 9 = o
ANMUANTUYDUNAD un
wazansananseiion 0 1 2 3 4 5
NaCl 2 %, garlic0%  0.0767£0.00A  0.7512+0.03B  0.7475£0.12A  0.9612£0.10A  0.9797+0.18A  0.9585:0.28A
NaCl 2 %, garlic 1 % 0.0830£0.01A  0.6363:037B  0.6623+0.29A  0.8772+0.12A  0.8997+0.22A  0.79830.43AB
NaCl2 %, garlic3%  0.0813£0.00A  0.3887+0.34A  0.5180£0.32AB  0.8328+0.14AB 0.8147£0.25A  0.5801+0.32AB
NaCl2 %, garlic5%  0.0777+0.01A ~ 0.28732022A  0.3287£0.31B°  0.5440£028B ~ 0.5017+024A  0.4243:0.25B
2
15 —4— NaCl 2 %, garlic 0 %
8 1 —#— NaCl 2 %, garlic 1 %
0.5 —— NaCl 2 %, garlic 5 %
0 T T T T T
0 1 5 3 4 5 g | T MaCl2 %, garlic5 %

Futiunfigamiail 3s°c
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ANMANTUVRUNTE
nazmsanaAnNINey
NacCl 2.5 %, garlic 0 %
NaCl 2.5 %, garlic 1 %
NaCl 2.5 %, garlic 3 %

NaCl 2.5 %, garlic 5 %

Sudi
0 1 2 3 4 5
0.0778+0.00A  0.3265+0.13A  0.398+0.26A  0.4797+0.26A  0.4647+0.25A  0.45130.23A
0.0728+0.01A  0.2987+0.13A  0.5692+0.49A  0.6385:0.50A  0.7717£0.34A  0.71580.36A
0.0788+0.01A  0.3083£0.24A  0.4207+030A  0.5622+0.25A  0.746£0.17A  0.52680.15A
0.079+0.00A  0.2653£0.20A  0.2442+022A  0.4547+0.22A  0.485:+028A  0.3478+0.29A

v v { ' 13 v o o { v @ o ' 1 '\ A v oo W aa
4 ﬁ?@ﬂ‘ﬂiﬁlmﬂﬂ1\1ﬂucl‘1«!ﬂ8ﬁljﬂlaﬂ'3ﬂu (ﬁnmmmmswnmmﬁmﬂu) Llﬁﬂﬂﬁ\‘iﬂ?Wmmﬂ?ﬂQﬂuﬂfﬂQuuUfﬂ WUNNA0A (P<0.05)

oD

Tuilvaiigurinil 35°c

—*— NaCl 2.5 %, garlic 0 %
- MaCl 2.5 % garlic 1 %
—&— NaCl2.5 ¥, garlic 3 %

—*— NaCl 2.5 %, garlic 5 %




M3197 16 HAvOUNADUAZAITANANTZINONADNITNTYUDI Lactococcus curvatus THDINT PMB 7

NN 25°C

65

anududuveunie fui

wazasanaAnIey 0 | 2 3 4 5

NaCl 0 %, garlic 0 % 0.0925+0.00A" 0.6407+0.08A 0.8560+0.10A 0.9333+0.09A 0.9728+0.05A 0.9575+0.04A
NaCl 0%, garlic 1%  0.088720.46A  0.3790£021B  0.4742:0.23B  0.5095+0.02B  0.5238+0.02B  0.5002:0.02B
NaCl 0 %, garlic 3%  0.1017+0.00A  0.151220.01B  0.1362+0.01C  0.35184£0.00C  0.4722+0.00B  0.5250:0.01B
NaCl 0%, garlic 5%  0.1050£0.00A  0.3325:0.03B  0.188240.01C  0.1440+0.00D  0.145320.01C  0.22530.05C

15
—— NaCl0 %, garlic 0 %
8 —B— [aC1 0 %, garlic 1 %
—&— NaCl 0 %, gatlic 3 %
—*— NaCl0 %, garlic 5 %
dvuiiganinil 25°c
y g & ol ﬁ
ANULYNVUUDUNAD '
LarasanANIZNoy 0 1 2 3 4 5
NaCl 1 %, garlic 0 % 0.1027£0.01A  0.3007£0.03A 0.9110+£0.05A  0.9917+0.01A  0.9752+0.00A  0.7425+0.13A
NaCl 1 %, garlic 1 % 0.1003+0.00A  0.3293+£0.02A  0.6510+0.06B ~ 0.5337+0.03B 0.4702+0.03B  0.4047+0.03B
NaCl 1 %, garlic 3 % 0.0977+£0.00A  0.2240+0.01B  0.4520£0.04C  0.7898+0.06C  0.7600+0.08B 0.7130£0.07B
NaCl 1 %, garlic 5 % 0.0993+£0.00A  0.3382+0.03A  0.2813£0.01C  0.1938+0.00D  0.1627+£0.01C  0.1905+0.08C
1.9
—¢— NaCl 1 ¥, gatlic 0 %
1 + e
& /:j ‘4_/.A--~—i~«~_\_* —— NaCl 1 %, garlic 1 %
05 T
M —&— NaCl1 %, garlic 3 %
0+ T T T T :
—_——
9 3 3 | 5 . MaCl 1 %, gatlic 5 9

w5 el = )
Sundihaaniadi 25°C
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ANUELTUYRUNAD el

wazasanansioy 0 | 2 g 4 5

NaCl 1.5 %, garlic 0 % 0.0922+0.00A 0.1842+0.01C 0.9075+0.07A  1.0608+0.15A  1.0005+0.15A 0.8968+0.09A
NaCl 1.5 %, garlic 1 % 0.0997+0.01A 0.3020+0.00A  1.0298+0.54AB  1.0913+£0.04A  0.9955+0.07A 0.9362+0.08A
NaCl 1.5 %, garlic 3 % 0.0950+0.00A 0.2155%0.01C 0.5215+£0.02B  0.7092+0.04B  0.6925+0.04B 0.6615+0.06B

NaCl 1.5 %, garlic 5 % 0.0957+0.00A 0.2680+0.03B 0.2590+0.02B  0.1857+£0.01C  0.1707+0.02C 0.2650+0.09C

15
—%— MaCl 1.5 %, garlic 0 %
8 //j,wd————*— —#— NaCl 15 %, gatlic 1 %
05 7 L e
W —k— NaCl 1.5 %, garlic 3 %
0+ T T T T T 3
a 1 2 5 4 5 5 [T MaCl1s %, gadic 5 %
N . -
AN 'llilﬂﬂmmﬁlu'l il
ANUTNTUYBUNGD "y
wazasanansNoN 0 1 2 3 4 5

NaCl 2 %, garlic 0 % 0.0940+0.00A 0.1525+0.01B 0.6900+0.08A  0.8358+0.12A  0.8822+0.00A 1.0047£0.04A
NaCl 2 %, garlic 1 % 0.0915+0.00AB = 0.1700+0.01B 0.4735+0.03B  0.7092+0.04A  0.6845+£0.07AB  0.5985+0.05B
NaCl 2 %, garlic 3 % 0.0917+0.00AB  0.1723+0.01B 0.13224+0.00C ~ 0.5402+0.04B  0.5460+0.09B  0.4750+£0.11BC

NaCl 2 %, garlic 5 % 0.0895+0.00B 0.2238+0.02A 0.2103+0.02C  0.2638+0.04C  0.4515+0.05B 0.4298+0.04C

15

—¢— MaCl2 %, gartlic 0 %

—#— NaCl 2 %, garlic 1%

—&— MNaCl 2 %, garlic 3 %

g | 7 MaCl2 %, garlic 5%
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anududuveunioe fui
narmsanAnIzNeN 0 | 2 3 4 5
NaCl 2.5 %, garlic 0 % 0.0932+0.00A 0.1378+0.02B 0.7190£0.30A  0.8558+0.38A  0.9130+0.23A 0.9002+0.33A
NaCl 2.5 %, garlic 1 % 0.0942+0.00A  0.1552+0.01BC  0.5728+0.10A  0.6822+0.01A  0.6667+0.02B 0.5875+£0.04AB
NaCl 2.5 %, garlic 3 % 0.0942+0.00A 0.1187+0.01C 0.1388+0.00B  0.1847+0.00B  0.2408+0.05C 0.3953+0.04B
NaCl 2.5 %, garlic 5 % 0.0965+0.00A 0.1903+0.02A 0.1395+0.01B 0.1188+0.00B 0.1672+0.05C 0.2568+0.05B
“ Frsnusfiuanaetulunedusifoatu @uarvesmsndnfudertu) tansdeanuuanmafueieiiiodidamenda (p<0.05)

B

15

Ndiiioanini 25°¢

—— NaCl 2.5 %, garlic 0 %
& MaCl 2.5 %, garlic 1 %
& MaCl 2.5 %, garlic 3 %

—+— NaCl 2.5 %, gatlic 5 %
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A19190 17 W’ﬁﬂl@ﬂtﬂﬁﬁ]uaz’dﬁﬁﬁﬂﬂizlﬁﬂu@i@mﬂﬁﬂﬁlm Lactococcus curvatus 1191%15 PMB 11

Nl 30°C

ANUENTUVR UG un
HaTEIsANANIT N 0 1 2 3 4 5
NaCl 0 %, garlic 0 % 0.0905+0.00B"  1.0693+0.10A 1.2317+0.09A 1.1840+0.11A 1.1982+0.09A 1.20030.08A
NaCl 0 %, garlic 1 % 0.0865£0.00B  0.8182+0.18B  0.9218+0.17B  0.9310+0.17B  0.9403+0.18B  0.9473+0.19B
NaCl 0 %, garlic3%  0.1010£0.02AB  0.3712£0.03C  0.4955£0.02C  0.5352£0.02C  0.5345£0.03C  0.5472%0.04C
NaCl 0 %, garlic 5 % 0.1023£0.00A  0.3497£0.03C  0.2768+0.01D 0.2872+0.02D 0.2925+0.02D  0.3593%0.36C °
15
',_,,-»**—-—4——0—0 —¢— MaCl0 %, garlic 0 %
1 R ———
8 // —8— 14010 %, gaclic 1%
g 4 4 :
k —&— NaCl0 %, garlic 3 %
U T N L | T T
0 1 2 3 4 5 g | T NaClo %, garlic 5 %
Ninnigamail 30°c
Lt AL E NG L bk
HarEIsanNANs LN 0 | 2 3 4 5
NaCl 1 %, garlic 0 % 0.0985+0.01A  0.7712£0.04A  0.938540.13B  0.87030.15B 0.8267+0.15B  0.75570.16B -
NaCl 1 %, garlic 1 % 0.0962+0.00A  0.655740.05B  1.0855+0.04A  1.1183£0.03A 1.1472+0.01A 1.17450.03A
NaCl 1 %, garlic 3 % 0.0993£0.00A  0.4535£0.03C  0.5143+0.02C ~ 0.5187£0.01C  0.5217+0.00C  0.51970.01C
NaCl 1 %, garlic 5 % 0.1005£0.00A  0.3065£0.04D  0.2540+0.00D 0.2417+0.03D 0.2997+0.04D  0.46570.00C
15

—&#— MaCl1 %, garlic 0 %

8- 1MaCl 1 %, garlic 1 %

—d— MaCl1 %, garlic 3 %

oA e B0
ﬂ&?]'].ll'tl”ﬂam‘ﬁﬂ'll RIAS &

—+*— NaCl1l %, garlic 5 %
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ANUITUTUVDUNAD UN

HarasanANTZINeY 0 1 2 3 4 5

NaCl 1.5 %, garlic0 %  0.0912+0.00A  0.2827+0.05B  1.2127+0.10A 1.2708+0.14A 1.3603£0.21A 1457304 1A
NaCl 1.5 %, garlic 1 % 0.093£0.00A  0.5338+0.14A  0.9542+0.10B  0.9473+0.14B  0.9823+0.16B  0.8888=0.27B

NaCl 1.5 %, garlic3 %  0.0928+0.00A 0.2212+0.02B  0.5382£0.06C  0.5912+0.13C  0.6043+0.16C  0.5945+0.18B
NaCl 1.5 %, garlic5%  0.0942+0.00A 0.3085+0.04B  0.3178+0.03B  0.4303+0.10C  0.5013+0.10C  0.5477+0.07B
15
—*— IaCl 1.5 %, garlic 0 %
1 s
g Py —#-— NaCl 1.5 %, garlic 1 %
B AR s e p——
s —&— NaCl 1.5 %, garlic 3 %
8 5 || T MaClLs %, garlic 5 %
AnuduTUveunae “
wazesanansziney 0 1 2 3 4 5
NaCl2 %, garlic0%  0.0963£0.01A  0.1605£0.04A  0.9753£0.17A 1.2612£0.03A  1.2218+0.05A  1.223+0.09A
NaCl2 %, garlic 1%  0.092740.00A 0.1362+0.02A 0.7325+0.09B 0.7665+0.13B 0.7017+0.08B  0.6677+0.07B
NaCl2 %, garlic3%  0.0947+0.00A  0.1565£0.00A  0.5£0.05C ~ 0.5557+0.05C ~ 0.572+0.06C  0.5745+0.078B
NaCl2 %, garlic5%  0.0933+0.00A  0.1618+0.01A  0.2257£0.05D  0.467£0.05C  0.4505+0.05D  0.4402=0.06C
15
A —— NaCl2 %, garlic 0 %
1 Vi =
2 -, —8— NaCl 2 %, garlic 1 %
=] | acaumm e SN » &
05 P —
e —4&— NaCl 2 %, garlic 3 %
D T T T T T  §

0

1 2 3 4 5 B

Judivilganinil seec

—*— NaCl 2 %, gatlic 5 %
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Y v A
ANUVNUVUHUBAUNTD

N

gazansananssiney

NaCl 2.5 %, garlic 0 %
NaCl 2.5 %, garlic 1 %
NaCl 2.5 %, garlic 3 %

NaCl 2.5 %, garlic 5 %

0.0942+0.00A  0.3067+0.11A  1.0743+0.09A

0.0955+0.00A  0.1398+0.02B  1.1847+0.02A

0.0953+0.00A  0.1002+0.00B  0.2147+0.02B

0.0983+0.00B  0.1473+0.01B  0.1310+0.12B

1.1255+0.11A  1.1643+0.10B

1.2942+0.15A  1.3182+0.00A

0.5515+0.11B  0.4983+0.10C

0.3607+0.04B  0.3685%0.03C

1.4820+0.19B

1.2570+0.00A

0.4240+0.02C

0.3200+0.02C

v a g [ v I o = v W o ' o ' A o
B monushuanannulunedunfeIiu (m’aawmmﬁwnmmﬁmnu) Llﬂﬂﬁﬁﬁﬂ?WNllﬁﬂﬁWQﬂuﬂUNNﬂU

o ¥

]

TAYNNAD

1.5

QD

e
=
£ =
7 ey iy
_,,-ﬂ""«-'/ s
0 1 2 4] 4 =) 5]

Nivuiganinil s0°c

—— MaCl 2.5 %, garlic 0 %
~8-- MaCl 2.5 %, garlic 1 9%

—&— MaCl 2.5 %, garlic 3 %

—*— NaCl 2.5 %, garlic 5 %

f (P<0.05)
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M3197 18 WavoUNABUAZATANANTINONADNITNTYUDN Lactococcus curvatus 1UDIM1T PMB N

UM 35°C

AN UTUVDUNTD fuf

wazasaianseifion 0 1 2 3 4 5
NaCl 0 %, garlic 0 % 0.0918+0.00A" 1.2048+0.07A 1.3422+0.46A 1.3492+0.03A 1.3025+0.03A 1.22934+0.03A
NaCl 0%, garlic 1 % 0.1220£0.06A  0.4867+0.04B  0.4778+0.14B  0.4753+0.04C  0.4685+0.04C  0.49800.03C
NaCl 0 %, garlic3%  0.1033£0.00A  0.5492+0.01B  0.5538+0.03B  0.5798+0.02B  0.5892+0.00B  0.5768+0.02B *
NaCl 0 %, garlic 5%  0.1070+0.00A  0.4720£0.04B  0.4863£0.07B  0.4870£0.04C  0.4162+0.04V  0.3228+0.02D

—¢— MaCl0 %, garlic 0 %
o) —B— NaCl0 %, gatic 1 %
—&— NaCl 0 %, gatlic 3 %
TP NaClo %, garlic 5 %
uihhiisanindl 3s°c
AN NTUVBUNTD il
HATATANANT LN 0 1 2 3 4 5
NaCl 1 %, garlic0%  0.0998+0.00A  1.0517£0.11A  1.56134#0.31A 1.713040.28A 1.7860+£0.42A 1.5795:0.11A
NaCl 1 %, garlic 1% 0.0960:0.00B.  0.7520+0.04B  1.2320+0.02B  1.22700.03B  1.1888+0.08A 0.88980.27B
NaCl 1 %, garlic3%  0.0973£0.00AB  0.6160£0.05C  0.5982+0.05C 0.6187+0.05C  0.6090+0.07B  0.5797+0.03C
NaCl 1 %, garlic5%  0.1008+0.00A  0.475040.03D 0.4440+0.03C  0.3898+£0.01C  0.2923£0.02B  0.3915%0.03C

oD

Ty o
Imhmgan

=

“u

A 35VC

—— NaCl1 %, gartic 0 %
8- 1aCl 1 %, garlic 1 %
i a1l 1 %, garlic 3 %

—+— NaCl1 %, garlic 5 %
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AN LTUYBUNTD fui
HazmsanNANILNoy 0 1 s 3 4 5

NaCl 1.5 %, garlic0 %  0.0940£0.00B  0.5995+0.07A 1.0665£0.36A 13245£021A 1.4498+021A  1.3953+0.19B
NaCl 1.5 %, garlic 1 % 0.095740.00B  0.5835+0.11A 1.3007+0.13A 1.4203£027A 1.5772+0.16A 1.7633£0.05A
NaCl 1.5 %, garlic 3%  0.0985£0.00A 0.1833£0.03B  0.3763£0.07B  0.4135£0.02B  0.4145+0.02B  0.4090+0.03C
NaCl 1.5 %, garlic 5%  0.0983£0.00A 0.2993+0.04B  0.3265+0.03B  0.3192+£0.03B  0.3040+0.02B  0.3823+0.08C

—*— NaCl 1.5 %, gatlic 0 %
8 —#— NaCl 1.5 %, garlic 1 %
—&— MaCl 1.5 %, garlic 5 %
g | T NaCl L5 %, garlic 5 %
ANMTUTUYBUNAD Wi
wazeIanAnNIZINyy 0 1 2 3 4 5
NaCl 2 %, garlic 0 % 0.0918+£0.00A  0.3292+0.08A  1.0598+0.03A 1.1778+0.03B  1.1767+£0.05A  1.2065+0.02B
NaCl 2 %, garlic 1 % 0.0918+0.00A  0.1275+0.03B  1.1148+0.21A 1.3260+0.19A 1.3280+0.17A  1.6213+0.18A
NaCl 2 %, garlic 3 % 0.0952+0.00A  0.1197£0.00B  0.4280+0.05B  0.4447+0.02C ~ 0.3783+0.05B  0.3505+0.03C
NaCl 2 %, garlic 5 % 0.0918+0.00A  0.1192+0.00B 0.3700£0.03B  0.4483+0.05C 0.4590+0.45B  0.4108=+0.05C
2
15 = —— NaCl2 %, garlic 0 %
; 3 —
Sl /E———‘"—"—_’ —8— a2 %, garlic 1 %
05 :
__,-——““// = = —&— NaCl2 %, gatlic 3 %
0 . : . .
0 " 9 3 5 g | T MNaCl2 %, garlic 5 %
oy T
JumnmIunl 33°C
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ANUANTUVEUNTD Sl
wazsanaANTINN 0 1 2 3 4 5
NaCl2.5 %, garlic0%  0.0995+0.01A 0.616540.05A 1.2503+0.14A  1.2982+0.18A 1.5055+0.16A  1.44000.16B
NaCl 2.5 %, garlic 1 % 0.0965£0.00A 0.2190£0.05B  1.2643+0.34A 1.4858+£027A 1.4887+026A 1.6573=0.07A
NaCl 2.5 %, garlic3 %  0.0958+0.00A 0.1040£0.00C 0.1812+0.18B  0.8772+0.14B  0.6432£0.34B  0.3977%0.05C
NaCl 2.5 %, garlic5 %  0.0993£0.51A  0.1140£0.00C  0.1875£0.05B 0.3398+0.01C  0.383240.06B  0.32300.01C

@

v v A ' @ v A [ { v v oA @ 1 [ 1 v o aa
: fonysiuanaenuluaedunifoanu (ﬁnmmmmiﬂmmummnu) LLﬁﬂ\iﬁ\‘)ﬂ??ML@ﬂ@?ﬂﬂuﬂﬂ?ﬂﬁuaﬁ? WnNana (P<0.05)

b

9
15

8 1
05

0

—*— NaCl235 %, garlic 0 %
...... B— 1701 2.5 %, garlic 1 %

—d— NaCl 2.5 %, garlic 3 %

—%— NaCl2.5 %, garic 5 %
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3190 19 wanmsiaouudasa pH U949 Lactococeus lactis 11491%115 PMB (5111 1)

K]
1 pH 917 1

mmn’fui’fu Lactococcus lactis
YBINaCl (%) Suit o Suit 1 Suit 2 Suit 3 Suit 4 Suit 5
nsziiion nsziiou nsziiion nsziiion nsziiiou nszifion
0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5%
25°C
0 6.66 6.74 6.69 6.69 456 448 625 6.63 448 <45 438 655 <450 <450 <450 4.69 <450 <450 <450 443 <450 <450 <450 <4.50
1 6.36 641 640 644 466 461 641 641 442 434 432 637 <450 <450 <450 639 <450 <450 <450 523 <450 <450 <450 435
15 6.38 644 618 643 625 638 637 637 459 448 553 632 445 <450 422 636 <450 <450 <450 635 <450 <450 <450 4.76
2 6.34 633 638 642 630 630 632 632 464 440 628 630 445 <450 445 632 <450 <450 <450 634 <450 <450 <450 636
2.5 623 636 629 629 632 631 628 634 470 6.28 6.243%46.33 4.40 4.66 6.29 6.36 <450 4.42 4.45 638 <450 <450 <450 6.40
30°C
0 6.66 6.74 6.69 6.69 452 440 484 660 458 <450 437 628 457 <450 <450 4.68 454 <450 <450 4.53 450 <450 <450 448
1 6.36 641 640 644 455 450 636 641 441 438 434 641 <450 <450 <450 5.63 <450 <450 <450 438 <450 <450 <450 <4.50
13 6.38 644 6.18 643 486 6.15 635 635 443 4.45 447 636 <450 <450 <450 636 <450 <450 <450 446 <450 <450 <4.50 <4.50
2 634 633 638 642 586 631 629 635 446 4.47 430 636 <450 <450 <450 638 <450 <450 <450 640 <450 <450 <450 5.34
25 623 636 629 629 630 635 630 628 471 469 630 629 437 436 443 631 <450 <450 <450 634 <450 <450 <450 629
35°€C
0 6.66 674 6.69 6.69 452 447 508 661 445 <450 464 660 <450 <4.50 465 604 <450 <450 446 448 <450 <450 <450 <4.50
1 636 641 640 644 453 446 636 640 445 <450 447 641 <450 <450 <450 646 <450 <4.50 <450 438 <450 <450 <450 <4.50
1.5 6.38 644 6.18 643 455 501 636 637 450 484 430 637 455 488 <450 642 456 447 <450 6.44 454 <450 <450 471
2 6.34 633 638 642 457 631 633 639 444 449 630 637 <450 <450 449 642 <450 <450 <450 644 <450 <450 <450 520
25 623 636 629 629 480 624 631 631 440 436 630 627 <450 <450 635 634 <450 <4.50 488 633 <450 <450 427 633

vl



3190 20 wamsideuuiasan pH ¥es Lactococcus lactis 11481%15 PMB

v

(519 2)

fi1 pH 41l 2

AN Lactococcus lactis
VY29INaCl (%) Suit 0 Sufi 1 Suii 2 Suit 3 Suit 4 Suit s
n3ziiow nsziiion nsgiow nsziou nsziiion nyzifiew
0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5%
25°C
0 6.66 6.74 6.69 6.69 438 433 441 508 <450 <450 <450 443 <450 <450 <450 <450 <450 <450 <450 <450 <450 <450 <450 <4.50
1 636 641 640 644 445 435 432 522 <450 <450 <450 426 <450 <450 <450 <450 <450 <4.50 <450 <450 <450 <450 <4.50 <4.50
15 638 644 618 643 453 441 432 547 449 <450 <450 434 <450 <450 <450 <450 <450 <4.50 <450 <450 <450 <450 <4.50 <4.50
9 634 633 638 642 469 443 445 574 453 <450 <450 460 459 <450 <450 436 449 <450 <450 <450 <450 <450 <4.50 <4.50
2.5 623 636 629 629 561 644 469 594 471 6.25 4.23 4.99 4.57 444 <450 437 449 <450 <450 <450 <450 <450 <450 <4.50
30°C
0 6.66 6.74 6.69 6.69 436 428 451 465 <450 <450 440 439 <450 <450 <450 <450 <450 <450 <450 <450 <450 <450 <4.50 <4.50
1 636 641 640 644 444 435 430 454 <450 <450 <450 424 <450 <450 <450 <450 <450 <450 <450 <450 <450 <450 <450 <4.50
15 6.38 6.44 6.18 643 448 439 645 476 <450 <450 431 433 <450 <450 <450 <450 <450 <450 <450 <450 <450 <450 <4.50 <4.50
2 6.34 633 638 642 460 447 436 535 4.48 <450 <450 486 <450 <450 <450 4.53 <450 <450 <450 439 <450 <450 <450 <4.50
25 623 636 629 629 592 477 445 582 4.58 434 <450 5.63 4.47 <4.50 <4.50 502 <450 <450 <450 497 <450 <450 <450 429
35°C
0 6.66 6.74 6.69 6.69 442 434 459 484 <450 <450 4.48 440 <450 <450 <450 <450 <450 <450 <450 <450 <450 <450 <450 <4.50
1 6.36  6.41 6.4 6.44 428 427 443 541 <450 <450 <450 449 <450 <450 <450 <450 <450 <450 <450 <450 <450 <450 <450 <4.50
1.5 638 644 6.18 643 435 439 443 584 <450 <450 <450 549 <450 <450 <4.50 5.00 <450 <450 <450 446 <450 <450 <450 <4.50
2 6.34 633 638 642 445 436 449 587 <450 <450 <450 542 <450 <450 <450 4.55 <450 <450 <450 451 <450 <450 <450 4.36
25 623 636 629 629 4.67 456 487 608 442 417 460 579 <450 <450 454 472 <450 <450 449 438 <450 <450 <450 <4.50

SL
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M1 21 wamsiasuuilasm

pH U983 Lactococcus lactis 11011115 PMB (°1?1ﬁ 3)

[
ANUVUVU

v ]
f1 pH 17 3

Lactococcus lactis

YDINaCl (%) Suit o Sufi 1 Suii 2 Suit 3 Suii 4 Uil 5
nszifion N3z nsgiey NPEANIIO nszifion nszifion
0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% % 5% 0% 1% 3% 5% 0% 1% 3% 5%
25°C
0 664 662 664 664 440 439 477 643 <450 414 432 526 <450 <450 <450 440 <450 <450 <450 <450 <4.50 <450 <450 <4.50
1 645 645 644 645 453 441 480 628 438 428 423 604 <450 <450 <450 451 <450 <450 <450 42] <450 <450 <450 <4.50
1.5 642 643 644 642 455 445 501 624 437 428 421 604 <450 <450 <450 576 <450 <450 <450 429 <450 <450 <450 <4.50
2 640 641 643 640 4.66 547 574 621 442 433 425 605 <450 <450 <450 593 <450 <450 <450 580 <450 <450 <450 434
25 638 639 639 639 530 621 607 619 442 49 461 605 <450 437 419 601 <450 <450 <450 589 <450 <450 <450 591
30°C
0 6.64 6.62 6.64 664 437 435 49 627 <450 423 461 486 <450 <4.50 4.52 470 <4.50 <450 4.46 4.63 <4.50 <450 <4.50 4.49
1 645 645 644 645 451 437 487 621 444 427 435 596 <450 <450 <450 493 <450 <450 <450 438 <450 <450 <450 <4.50
1.5 642 643 644 642 450 437 516 6.7 444 426 433 594 <450 <450 <450 470 <450 <450 <450 425 <450 <450 <450 <4.50
2 640 6.41 643 640 4.64 458 583 6.11 4.43 432 433 593 <450 <450 <450 550 <450 <450 <450 442 <450 <450 <450 <450
2.5 6.38 639 639 639 588 6.16 6.08 620 451 434 453 597 432 <4.50 423 499 <450 <450 <4.50 497 <450 <450 <450 431
35°C
0 6.64 6.62 6.64 664 436 438 521 642 <450 432 463 6.18 <450 <450 4.52 6.05 <450 <450 4.48 4.48 <450 <450 <450 <4.50
1 6.45 645 644 645 434 435 521 6.17 423 423 446 6.02 <450 <450 <450 575 <450 <450 443 437 <450 <450 <450 <450
1.5 642 643 644 642 445 441 587 6.16 426 427 44 602 <450 <450 <450 588 <450 <450 <450 444 <450 <450 <450 <4.50
2 640 641 643 640 487 464 606 615 433 431 463 604 <450 <450 428 593 <450 <450 <450 591 <450 <450 <450 446
25 638 639 639 639 579 606 609 619 451 429 582 6.4 437 <450 485 608 <450 <450 430 604 <450 <450 <450  6.08

oL
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319N 22 wamsideuntasan pH Y09 Lactobacillus curvatus 11481135 PMB (5191 1)

Y
ANUVUUY

v .
1 PH 41 1

Lactobacillus curvatus

Y8INaCl (%) Suit o Suit 1 $uft 2 uit 3 Sui 4 Suit s
nsziiion Nz nsziey naziion NPEARIIRY niztiion
0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5%
25°C
0 6.55 654 655 654 578 591 6.16 620 474 472 550 592 454 451 457 530 445 449 441 455 <450 <450 <450 4.49
1 637 637 637 636 600 597 600 604 48 484 531 565 453 447 459 539 443 <450 441 490 <450 <450 <450 4.53
1.5 631 632 630 630 626 612 602 605 574 503 542 572 475 452 465 530 459 442 449 462 459 <450 <450 4.49
2 627 627 628 631 626 624 610 616 607 595 592 598 501 473 544 515 462 459 453 462 456 452 443 449
25 6.18 619 621 619 623 622 622 609 618 608 608 590 58 520 587 576 550 474 488 488 506 459 461 451
30°C
0 6.55 654 6.55 654 531 5290 6«98 P6.21 462\ 4.48 ./ 4.68/75.40/ 4570 <4150 \/4.45 4.6 4.61 <4.50 <450 4.46 4.62 <450 <450 <4.50
1 637 637 637 636 6.19 572 W 6603 6.19% @T7ITY 4.53(h RIS 35 A UG 4.40 444 454 <450 <450 <450 440 <450 <450 <450 <4.50
1.5 631 632 630 630 629 6.11{ W6.025 6.06_ yhilawd.66 Wydct6l| 5.44 47k 4.44 445 456 4.52 <450 <450 4.37 4.53 <4.50 <4.50 <4.50
2 627 627 628 631 623 624 Q Q03608 N S8\ ARB¢ S0 5.08 4.53 448 475 4.69 4.41 <450 446 4.61 <450 <450 <4.50
225 6.18 6.19 621 6.19 6.2 6.18 G20 %07 585 B4V, 6.0 oiomy 580 4.69 493 492 4.86 4.51 4.47 4.50 4.67 4.46 <450 4.39
35°C
0 6.55 654 6.55 654 502 510 597 RN, 4.68f7.4.56 4.63 490  4.67 4.59 449 459 4.66 460 <450 4.52 4.65 4.61 <450 4.56
1 637 637 637 636 600 524 594 6.14 477 456 461 @ 480 4.63 4.50 442 443 4.55 4.46 <450 <450 455 <450 <450 <4.50
1.5 631 632 630 630 637 608 632 606 515 464 481 501 469 453 446 457 460 444 <450 441 459 <450 <450 <4.50
2 627 627 628 631 625 626 622 625 542 503 503 586 469 462 447 453 459 446 <45 434 458 <450 <450 <4.50
25 6.18 619 621 619 630 631 623 619 619 618 621 613 536 492 501 515 473 462 449 442 458 452 <450 430

LL
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3190 23 wamsideuasal pH v03 Lactobacillus curvatus WWe1113 PMB (6191 2)

A1 pH 917 2

AN LAY Lactobacillus curvatus
Y8INaCl (%) Suit o Suii 1 Suii 2 Sui 3 Suft 4 Suit 5
nsziiou n3ziiion nszifion n3zifion nszifion Nz
0% 1% 3% 5% 0% 1% 3% S%° 0% 1%\ 3%\ 5%/ /0% 1% ™3%. 5% 0% 1% 3% 5% 0% 1% 3% 5%
25°C
0 6.55 654 655 654 626 6.15 631 6.38m PrlSem 4,76\ Q584 (1)6.037 P83 B 4rd8=[wdnd) SNYN, 4.75 4.52 4.84 4.83 4.67 4.48 4.57 4.57
1 6.37 637 637 636 6.17 6.134 .16 =627 5504 hHB2 85, 3] 593 468 455 462 484 457 4.46 4.48 4.55 454 <450 <450 446
1.5 6.31 6.32 630 630 638 636 624 621 5.93 5.87. 5.73 1595 487 474 @ 468 488 4.66 4.57 4.49 4.54 4.58 4.51 <4.50 4.45
2 627 627 628 631 635 635 616 623 619 612 602 604 529 483 528 578 478 457 457 484 467 447 441 453
25 618 619 621 619 625 625 628 612 614 609 621 598 529 509 597 574 482 467 528 501 465 453 461 452
30°C
0 6.55 6.54 655 654 555 P2 =628 6.36MIBNT ST LA\ 0 L 4.3 L9 o(4)66 (4.59 449 <450 445 4.67 <450 <450 <4.50
1 6.37 637 637 636 628 596  6.09 6.18 485 460 472 534 457 445 446 459 449 <450 <450 438 <450 <450 <450 <4.50
1.5 6.31 6.32 630 630 638 636 629 618530, 5.05:5.09 534492 455 45] 458  4.63 4.4 4.32 4.40 4.68 <450 <450 <4.50
2 6.27 627 628 6.3l 6.35 6.34 4 6721 6.24 ¢ 092 | BW3IZ<AN.6d 5.78 484  4.67 456 4.6l 461 4.49 4.39 4.39 454 <450 <450 <4.50
2.5 6.18 6.19 6.21 6.19 625 631 025 025 5,700 6,02) H6.08ms™5%08 | 2572 « 4W6_, 4.96 ol2.024 .45 4.52 4.44 449 <450 444 <450 <450
35°C
0 6.55 6.54 655 654 510 504 6.04 628 471 458 4.67 502 475 461 456 471 4.69 4.57 4.53 4.65 4.68 4.57 4.49 4.65
1 637 637 637 636 510 544 595 611 481 461 463 487 468 455 448 454 461 450 <450 447 461 <450 <450 <4.50
15 631 632 630 630 639 638 628 620 516 494 478 477 496 459 441 454 476 448 <450 445 481 <450 442 <450
2 627 627 628 631 635 627 634 619 545 516 620 541 530 464 472 465 542 442 445 447 485 <450 <450 <450
2.5 6.18 6.19 6.21 6.19 632 6.31 6.31 6.21 6.17 6.07 6.21 6.10  ~5.94 583 ' 522 520 . 6.04 5.09 4.96 4.65 6.07 4.63 4.48 4.47
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M31an 24 wamsideuuasan pH Y09 Lactobacillus curvatus 11491115 PMB (61 3)

y Y
ANUVNUY

A1 pH F19 3

Lactobacillus curvatus

=

Y9INaCl (%) Suit o Suit 1 Suft 2 $uii 3 Jun 4 Suit 5
nsziioy n3ziiion APPARLIEY APEANIIEY nszigy Nz
0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5% 0% 1% 3% 5%
25°%€
0 655 654 655 654 622 606 684 636512 46T WE36 6.10= S0 B452_.1463 SWN4T3 4.47 4.48 4.84 4.68 <450 <450 4.63
1 6.37 637 637 636 620 6.08 6.11 bald==§110 WUR?"AISI527/ | 5.8V NAF0O F 24.56 FU66mmS5.19 Q57 4.45 4.5 4.60 456 <450 <450 449
1.5 631 632 630 630 635 619 608 610 572 488 557 588 481 455 469 524 463 444 452 461 459 <450 449 448
2 627 627 628 631 627 626 619 613 605 574 608 594 523 475 547 578 475 460 459 481 454 453 448 453
2.5 6.18 619 621 619 630 630 629 613 623 612 619 596 568 531 601 585 498 477 481 519 476 461 452 456
30°C
0 6.55 6.54 655 6.54 550 521 627 634 472 451 @ 474 560 473 450 451 475 4.69 4.47 4.4 4.51 4.65 <450 <450 4.42
1 637 637 637 636 6.16 350 #6703 642 (PURBS 463N S BSBEM60 | 74907 | 1748 . 4.62 (449 <4.5 <4.5 4.4 <450 <450 <450 <4.50
125 6.31 632 630 630 639 628 6.6 6.09..529 @ 4.86. 48] 548 470 450 447 461 453 439 <4.5 4.4 448 <450 <450 <450
2 6.27 627 628 6.31 6.29 6.2% W 6.1 n6.16 <5461 $.28™ 521536 ___S4¥1 478 4.65 460 4.69 4.59 4.47 4.41 4.42 449 <450 <450 <4.50
235 6.18 6.19 621 6.19 625 630 \W29€H43 5878 S.83\ 6.0 585 491 480 5.17 5.0 459 4.55 4.51 4.50 4.48 4.46 4.35 <4.50
35°€C
0 655 6.54 655 654 514 548 606 626 470 474 416 489 469 461 457 461 471 <450 453 4.57 4.69 4.59 4.47 4.52
1 637 637 637 636 602 542 594 6.18 4.68 463 465 483 457 458 446 449 452 454 <450 <450 448 4.53 <4.50 <4.50
1.5 631 632 630 630 535 636 631 605 517 491 478 524 489 462 451 477 4T3 454 442 468 469 448 <450 4.63
2 627 627 628 631 628 629 628 522 538 543 549 502 532 467 502 497 524 450 448 446 480 <450 <450 <4.50
2.5 6.18 619 621 619 630 631 627 620 601 60l 621 515 592 583 513 490 581 575 457 446 612 683 440 <4.50
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