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Halophilic lactic acid bacteria were studied in fermented fi sh sauce collected from 0 to 18 month products of 

factories A, Band C using 5 % NaCl-MRS agar. A total halotolerant and halophilic bacterial count ranged from 6.50xl0-

8.25 x 10' , 0-2.4Oxl0' and 0-9.90x l0' CFU/ml for A , Band C , respectively. A total 389 strains of halophilic lactic acid 

bacteria were isolated 266, 100 and 23 strains from A , Band C, respectivel \" . Chemical characteristics of samples from 

A , Band C revealed that they had a pH of 4.99-6 .3 1 ,5.06-5.69 and 4.78-6.30 lactic acid concentration 0.76-2.92 , 

0.90-3.70 and 0.20-3.74 percent and sodium chloride concent ration 18.25-23.62 19.25-31.00 and 22.00-32.50 percent , 

respectively. The fermentation of six carbohydrates (me lezitose, arabinose. maltose . ga lactose, xy lose and ribose) of 389 

isolates was totally 24 pattelll s. 

Based on the phenotypic characteristics studied , 172 isolates selected from 24 pattellls were belonged to 

genus TetragellococclIs and 2 isolates were unidenti lied. Eighty strains sel<"Cted from 6 groups of phenotypic 

characteristics were studied for DNA relatedness using photobiotin labelling DNA-DNA hybridization in microplate wells. 

The bacteria could be catagori zed into three groups. Group I (40 strai ns) sho\\'ed hi gh degree (70.03-109.05 %) of 

DNA-DNA homologies with T. halophillls ATCC 33315
T

• Then they were identilied as T halophillls. Group 2 (38 

strains) showed high degree (70.94-105.60 %) of DNA-DNA homologies with r fIIuriaticus .rCM 10006 T . Then they were 

identified as T mllriatic lIs. Group 3 (2 strains) showed low degree (3.69- 16.30 %) of DNA-DNA homologies with T 

"alophilus AlCC 33315' T fIIl/riaticl/ .I' JCM 10006
T 

and Aerococcus "iridal/ s TlSTR 393 T Then they were left 

unidentified . 

T'etrageIlOCtX'C1IS sp. strains were selected for study of histamine production. isomer of lactic acid and cellular 

fatty acid composition. The selected strains could produce histamine ranged from 0.036-52 .29 mg/ IOO ml , L-lactic acid 

from glucose and the main cellu lar fatty acids composition of C 18: 1. MRS medium containing 0.5 % glucose is useful 

for cultivation of Tetragellococws strains. T halophilus strains could grow well in 5 % NaCl-MRS medium w hile T 

1I1uriatims strains grow well in 10 % NaCl-MRS medium. The preliminary stud y of starter cultures of selected strains 

was showed tilat the bacterial preservation in medium containing fi sh meal and rice bran kept at 4° C gave highest 

viability of cells. 
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'" lJ'YI'YI 

" , 
llTumrtJ'U ffUlh 'I'Jffl1u(llJ1J11 Ilfll 'UUfl1J!eJ!CMEl~~1'UmlfH ii(l'll ~ 

q 

'" 0 <V 

lJ fl'.l1lJ ff 1 fl t!! ,\11 'I 

" " , 
1111lr:l1!flfllJ 1fl fll'J ~'f)(lffm(l'U'f)'I!iie:J1hn 1 fl m'f)'U 19f1J'11 '~lJ1fl 

~'Il 'U~11lm!Hl~lJ 1flU1Jfll1!1 (l 'lfUfl!Hl~ fll'J'Yl1'1 1'U'U'f)'I!eJ'U 19f1J' 'il~fl flfl1lJfllJ 1 fl(l!fli1'f)!yt'f) 111' ~'f)(l 
" q 

" " " 
!ii 'f)llmlJ'U fl1:'l1mll'Ull11l1:'l1 11l'J~'U'U'f)'I!ii'f)llmu1:'l~ l'UiI'UllmlJ~fl fl ~'f) mll'U mfl'f)~:iJl 'UU1:'l~ 

" 
, " " 

fllfl l'UilWif'l'\l1 1,rAflfl'Jff'U'f)'Ill11lm 1J1'1ri1'U'U'f)'Imfl'f)~:iJl 'U 'il~tlfll ,*11l'Yl11 ,r!flfliYll1~11:'l1'U 
" 

" 
1111lmlJ ncr1'U lJ~ fl mmll'U 'f) 1'\11'J'U e:l 'IU 1Jfll1!1 (l 1 flm lA 'W1~U1Jfll1!1 El "Pediococcus halophilus" 

~'I!ll'UU1Jfll1!~ (l m flU1:'l fl ~ fl'lfe:l1J! ~lJ~ ii ri1'U 1 'U fl Uff~ 1'1 m fl ~ 'U'l1 ~ 6 ~111 'Uf·m ~ e:l fl ~'UU1:'l~ 'J ff'U e:l 'I 

" " " 
1111lm (1l'J~lff1~, 2511) ~'I,:r'UlJ1fl fllJ m'JlJ'U'f)'IlJi1'U'l1~6'il~'Yl11 ,r~i1~ ittu ~1111l1:'llii'JffU1:'l~ 

q 

" " .QQ..I.o::l .o:::t.<::t~ .r:::t 9J l1,9J' 
'Ue:lfllJ1fl'U(l'llJU1Jfl'l1!';i(le:l'U CJ 1fl(l1'Ue:l'l !flUfl Halobacterium salinarium , Staphylococcus spp .. , 

Bacillus spp., Micrococcus spp., Sarcina sp. lHl~ Halobacillus thailandensis ll1'U~'U 

(Chaiyanan U1:'l~fltu~, 1989 ; Thongthai U1:'l~fltu~, 1992 ; Phithakpol U1:'l~fltu~ , 1995 ; 

Chaiyanan U1:'l~fltu~ , 1999) 

iJlJ~1J'U "P. halophilus" ~fle:l~l'U'Hl1:'l Tetragenococcus halophilw,· lfl(l Collins U1:'l~ 

fltu~ (1990) 
.<:to.o:S, I .d. 0 Q.I .:::t 9J .c!t.o:::t Q.I Q.I d 

U1:'lfl~flfffl1:'le:l'U CJ 'W1J11 "P. halophilus" lJmfl1Jl1Jff'Uel'l 16S rRNA 'l1flm(l'\1'JellJfl11lJfflJ'W'Ull 

lmi';flfl1J111Jfl111~Ell'UmilJ enterococci U1:'l~ carnobacterium lJ1flfli1U1Jfl111~(ll'UmilJ 
q q 

pediococci ~'I~fl "P. halophilus" i11mYfl1:'l Tetragenococcus el~Hll1'U'l11'1fll'Jl'U Validation 
JC:t, J:::t.. A Q.I d 

list 'Uel'l International Journal of Systematic Bacteriology ff1(l'WtuU1:'l~ff'l111'W'U1i (2526) 
. " 

'l1flffel1Jfl11lJff11J1'Jtll'U flU 1 ,rfli1'U'Uel'l "P. halophilus" 'W1Ji1U1Jfll1!~(lmflU1:'lfl~fl'lfel1Jl~lJi1 
I 'JJ 91 I 

9 91..... 91 0 ~ I ~ 91& ..... 0 ~ I ""9 91 
ff11J1'Jtl !'I1fl1:'l'Ufl1:'ll(l'U1u1:'l1 Chaiyanan lHl~ flW~ (1989) !flfl'fl1l1fll'J~1:'l~'U1um'l1 !'If'J~El~ 

" 'JJ 91 'j/ , 

nml'Ufll'J'\1i1mY'U lfl(lflul,*l<)f'f)~'I~'U ~el "P. halophilU';;" ~hlJfl1Jl<)f'f)~'U '1 U1:'l~'Yl1fll'J'\1i1fl 
. " " 

l'U t1'1'\1i1 fll1ii'J~1J1J'\1lJ'Ul1 (l'U 'Yl11Hl~1111lmii1l11J1w l'U 1 ~'J llJ'U,:r'l'\1lJfl!Hl~mfl'f)~:iJl 'U 
q 

'j/ 'J/ ,'JJ 'JJ 

1'U l~'JllJ'Uff'l 'J1lJ,:r'l1111lmiiiY!,jlJ1Hl~!flflfli1'U'\1'f)lJ'Uel\l1111lm!~1.u'U Hoh l!1:'l~flW~ (1985a) 
" 

j5ffl1l1ri1'U1l'J~fl'f)1J~111'U mfl~'U'l1~ 61 'U J11lm'W1J i 1:IJ mflU1:'lfl~fllJ 1fl~fffl ~'IlflfllJ lfl fllJ m'JlJ 
q 



2 

" dd = 
l'U f)1'J11iT n m~H!afl~fl'lH)\j 'il fl'U'Vl161 'U 11111a1 

q 
lla~ Thitiwan (I 996) 'Yi'lJU'lJfl'Vlt'JCJm'PlUafl~fl 

r:>I 'j/ 1 • 'j/ 

'IH)'lJ!~ll T halophilus "um~'lJ1'U f)1'J11iTn;~1'UeJ\ll'VlCJ ~\jH~!~ll~'U'il'U m~l1\1iY'U,!'Plf)1'J11iTn 
, 'j/ C)I , 

9$\j Kenbe ua~ Uchida (1987) l~111 "P. halophilus" !1l'U'\1d1'l1eJ~hlJl'Uf)1'J11iTn;~1tY~'U U~ 
" " 

EJ\j lliiJf)1'J 1 '* T halophilus !1l'U111!<jfeJ'i1ll1u m~'lJ1'U f)1nliTn11111m l'VlCJ 

Tetragenococcus halophilus !1l'UU'lJfl-¥i!1 CJm'PlUafl~fl'b'eJ'lJ!~lJ~iJ'lJ'Vl'lJl'Vl[hrlty 11..1 f)1'J 

~a~llf111mua~;~1 !1l'UU'lJfl-¥i!1 CJ~'PliYumlJ'lJ1 n 'J1I11\j nalJ iJ nl'Ji'Pl!1 CJ\j~1!1l'U ~!'1iml (tetrad) ... 
" ". 

ff1:tJl'Jm'il~ty'~1'UeJ1111'J!~CJ\j!<jfeJ-¥iiJl1~:tJlW l'1i!~CJllflaeJ ''J~ 18 !1IeJ1!'1i'U~ Nakagawa ua~ 

Kitahara (1959) i'Pl~lU'UnU'lJfl-¥i!1CJm'PlHafl~fll 'Uffna Pediococcus 1'PlCJ1'*flw ffll1J~nl1'Vl'U!~lJ 
q q 

. ". 
-¥iu~n~1\j'il1m<jfeJff1J;a'~'U '1 ua~l'Unl'Ji'Pl~lU'Un "P. halophilu.<;" i1'il~1J'Ul~iJnl1111!eJ1 

!'Vlfliifl~!g'U!eJ l~'lJn'Pl!'1ii''U (DNA-DNA hybridization) lJl 't''Unl'Ji'Pl~lU'U nff1J;a''lJeJ\I 

Pediococcu.<; l'PlCJ Dellaglio 1!a~flW~ (1981) '~i'Pl~lU'Un Pediococcus 60 ff1CJYl'U( !-¥iCJ'Ufl'lJ 

ff1CJYl'Uli:tJl~1~1'U'lJeJ\j Pediococcus 8 ffll;a' l~l,*!'Vlfliifl~!g'U!eJ l~'lJn'Pl!'1ii''U 'Yi'lJ ':i1i'Pl 
q ~ 

" ~lU'Um<jfeJ l~ 7 ffll;a' (> 78 !1IeJ1!'1i'U~1~ III lath 

" . 
\j 11..1 1 i rJ'uiJ1~ tl1l1~ ff \I rl!Yl eJ 'il ~~nll1 n l'J Uti f1ua~ f1 11 i'Pl~ 1U 1..1 f1U'lJfl-¥i!1 tlf1 1 'Pluafl~f1 'b'eJ'lJ 

q 

!~ml'~a Tetragellococcus ~iJ'lJ'Vl'lJl'Vl~hrlty' 1..1 nl111iT mf111m ~\I[l\IiJnl1~f1111fl'Ulr eJtI:tJlf1 1 'PlCJ 

oW ff'il,r!eJ f1 l:l f111 W 'lJ eJ\lU'lJfI-¥i!1CJm'PlUafl~f1'b'eJ'lJ!~ll~Utlf1 l~l 'PltleJ1~mlf111W~'Vl1\1:Wl 1..1 l'YI'Ufl1'lJfi ... ... 

" " 
iJrn 'Plll1f1 l'JoW ff'il ,r!eJ f1l:l f111 WU'lJfI-¥i!1 CJU i)\l1~ ~'lJ Ull 1 ri eJ'U ... ... 

" " 111~ It1'b',rrl111i''lJf1l'J!~1CJlJ!<jfeJ~\I~'U~eJ 111 

. " 
1. !YleJ!Wf1U'lJfl-¥i!1CJm'PlUafl~f1'b'eJ'lJ!~ll' 1..1 m~'lJ1'U nl'J11iT f111111m 

" " 'YifeJlll1\j~f1111fflJ1J~'lJ 1\j111~ f1 l'J'lJeJ\j11111a 1 
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• • >' 

4. 
.:=t ..:9 .0:::1 0 Q.J.c:::i ..:::t .d .<:::to 

!'VieJfI'f11:l1CY~)"eJl'HWYUmJl::;CY:lJCY1'H)"1Jml'.l.:J1U1Jfl'Yml'.lf1)"flUClfl~fl'lfeJ1J 
'U 

c:: ~ 31 .dt .0:::1 Q.J ~ .<:::to cf .::::t.c.i 

!fl:IJU CI ::;'Yl¥>"l CI eJ.:J!1J eJ.:J 'fl '\.H'Vi eJ!'fl)" 1'.I:IJ'H1!'lfeJ1J)" CY'Ylli'UeJ.:JU1J fl'Yl!)" 1'.1 
q 

>' 

m¥>"lUClfl~fl'lfeJ1J!~:IJ 1 'U f11)"'HiJ ml11im 



"" 'lJ'YI'YI 2 

., 
'W1'111:n 

~ ~ 

t11tJ Cl1l'lhHn1111'HlJ fl~'UUjeJ':] 1 'UU fl'lJ!fJ!,*tI~d''U eJ eJ fl! ii tI':] 1 ~1 i'IT1'H 111tJ 1,:] 1 'ffmH11 • 
" " I " 

U~ ~~tJ1~!'VIfl'iHieJ!~ fJflt11tJ~ m1eJ'lJeJ.:]m~19f,:] r-lil~ 1 ~ tl111 fllHlfi1t1f1~':] n11t11tJ~ 1U~ fl'Pi N n'U 

!i'U 'Vu,h !~tlfl11 Ngapi nlJ\j'l)lU~~!1t1~'U1lJ !~tlfl11 Nuoc-mam ~'U 1~iit~tI 

Ketiap-Ikan fliltJlImYU~~lllm!;m~tlfl11 Patis u~~ Budu ~lmh~11 uiiJ'U 
u • 

Shottsuru u~~ i'VItl !~tlfl11 Nam-pia (Beddows, 1998) 

"" , 
!) tlfl'J1 

r-lil~ nUl ""~!'1l'U'lJeJ.:]m~11'ff!~lJ 1 i'tJ1 .:]u'Pi.:] fl~'U1 'ff'IJeJ.:]eJ 1'H 11 ~ llJ • 
~ 

1~U~.:]t11tJCl1 1 'UtJ1~!'VIfl'i'VImil'U 3 
~ d 

l!1J1J'VI 118 'Vtfl'. 2532 

~ ~, 

1. t11tJmUfl 'Hllltlt).:] t11tJm111~~lfl fll1'HlJ fl'H1eJ cieJtltJ~ m1eJri1'U'lJeJ':] 
. ~ 

tJm 'H1eJ fllfltJml1mi1eJ~lfl fll1'HlJ fl ~llJflnlJ111 fllmil~t11tJ~1 
", , " t 

2. t11tJ~1111'11~lflff~1~'U 'Hllltlt).:] t11tJm111~mfl fll1'HlJ fl'H1eJcieJtlff~1 

" ", ' , 'jI . 

r-lil~ t11tJ ~ 1 u~~,,r'H lJ 1t1fl1 llJ 1 1lJt).:]t11tJml11'11~ 1fl ff~ 1~'U11 iit11tJ ~ 1Ufl r-I'fflJ eJ ci~ 1 tI .., 
'J/ " , I " 

t11tJmuflu~~t11tJml11'11mflff~1~'U~fl.:]iif1UlflTVm1eJlll~a1'U ~.:]'PieJ ltJii . .. 
I " ". • 

1. iiiY flil'Uu~~1'ff 'UeJ.:]t11tJmufl 'H1eJt11tJml11'11~lflff~1~'Uufi1u~mw 
9 1lI ,'" !V, '" '" .1 "'1lI ' '" '" 2. A'ff AlJlJ~~fleJ'U n'UU~~~fleJ'UeJ'U!fl~'U'U~llJ1inlJ'l)l~ AlJ!fl'U 0.1 mlJ 

~ 

3. iimi1fJ 1'1f!~tllJf1~fJ 1)~ iJ,jUeltlfl11 200 fl1lJ ~fJt11tJm I il~1 
~ ~ 

4. iii'U 1~1!~'U'y'1':]'HlJ~ iJ,jUfltlfl11 9 fl1lJ ~eJt11tJm 1 il~1 

5. iii'U 1~1!~'U~lflm~eJdn 'U iJ,jUeJtlfl11~eJtI~~ 40 U~~ iJ,jtfl'U~eJtI~~ 60 
~ 

'lJeJ':] 1'U 1 ~)!~'Ul1':]'HlJ~ 
~ 

6. iim~fl~~liifl'PieJ 1'U 1~1!~'U11':]'HlJ~ lJ,jueJtlfl11 0.4 U~~eJ':] lJ,j!fl'U 0.6 .., 
~ . 

7. lJ,jl riiY !~'UU~iYt11~lm~tl1 1'HJJ''H1eJiYf1111!lJ~ 
. " 

8. 1:J.il i'1~fl111 ,rf11 llJ'H1 1'UU'VI'Ut11~1~ . 
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'JJ 'JJ 'jJ. • t • • • 

3. Ul'lh:nrH,.lJ 11:1JlrJ~\l Ul'Umuli' ll1eJUliJcnihll1Jlfl5~1il'U l1iiiY\lil'Ul1 

l1irLl'U el'U m lrJU ri ~1Jn ilfl!~eJtl'U 111 f)!~f)1Jl\l 111eJiJ'J \lU~\l fl~'U 'm 
'U , 

~ ~ 

UltlCllr-lfflJ ~eJ\liiflWillrm1f):IJl~'J1jl'U~\l~f) iiJu , ~ 

• >' 

iiir fli1'U mt~'Jff'UeJ\lUltlmr-lfflJ 

~ >' 

4. iii'U l~'J!'il'Ur1\l11lJ~ i1iueJrJfl1l 4 fl1lJ~eJUltlCll 
>' 

5. iim~mt~liJfI~eJ i'U l~'J!1J'Ull\l11lJf) l1iueJrJfl1l 0.4 ua~ ~eJ\I l1i!f1'U 1.3 
'U 

>' 

,rf) 7. ua~ 8. mJJ'eJ'UuliJmmr 
'JJ 'JJ 'j/ 'j/ 'JJ , , 'jJ • 

r1\1uultlmu\liiwnmntlrJ 'J1lJ~\lUliJmmr ultlml111l'illfl5~{il'U111f)Ultlmr-lfflJl1 

'JJ 'JJ 'JJ • 

r-li1~fiw 'l1f)~ffll1 m'JlJUltlm-w'U!JJ'f)\I lM'f11llJl1:1Jltl'UeJ\lUliJm ;If) 'UeJ\lma111 '~'illflf)1nnjfl , 
• >' 

111 eJ fll fltla ll1! 11 il f) 'illfl fl l'J 11 iT fl fl1JU1!fl il eJ~ llJ m'JJJ111 fl l'Jlll 

>' • 

ua~i'Uflw ill'Vil1 2 1 ~rJiiflw i1 mHU~'YI1\1f)1t1ill'ViUa~!f1ii , , 

>' 

ultlmd~h..\lh'Utl'J~flf)mhrlflJ 1 'U f)1'Jtll \lfl111l'J 1 -Mfl'U:IJlfll ~tlm 'Vi 1~'YI1\1Utl1J!eJ!9$tI f1'U 
>' . >' 

1'Y1trutllJ 1 -MU ltla TcYl1111Jtl'J \lU~\lfli1'U'J fffl1111'J:IJl!1I'Unm'U l'U iJ'J~ la'lfu'UeJ\lUltlm'U eJ fl1Jlfl , 

. " , 'J/ 'j/ I 

~f)i1~'J'Uf)\ltl1:1JlW m~f)~iil 'U t'U 1 ~'J !'il'U 9f\l~~!lI'UuliJmml' 111f)1111 rJflfl'U1 Tlhtlmi'Ul1'u\I 
• >' >' 

!JJ'f)1J11ilflultlal 40 iiai1i1~'J uliJal'il~l,niJ'J~'U~~!lI'Uff)rJa~ 7.5 !tlf){!'lf'U~ 'Uf)\ltl1:1JlW 
>' • 

ltl'J~'Ur1\111lJ~11f11'J'il~'~11Jl'Uu~a~1'U (Dougan !m~ Howard , 1975) 



~ ~ , 

'fUll 1:l f1'l:l W~'Vl1'l f1 1rlfll'YHW~,\11'l!fliJ"tJ eJ'l u111 Cl1.Jf'U flW fl11TVi , , 

, Q/ Q.I d' .d .c::t. 

1 fl11JJl1'U1U'U'UilJJ'VI'Vl1l'VleJWl1flJJ 27/27 

2 

, 'U 

eJ 'I fl'1! 'lfCl! ; rl il l:l.i U eJrJ W:i1 

ViW'lf (pH) 

3 l'lf!~rlJJflCleJ l1~ fli'JJ~el 

Clfl1J 1f1'fltflciA:IJ~1 l:l.iUeJrlf111 
'U 

" 4 l'U 1~1!'il'U'l1'll1JJfl f1i'JJ~eJ 

Clfl1J1f1'fllflcilJJ~1 l:l.iUeJrlfl11 
'U 

" i'U 1~11'il'U'l1'll1JJfl 

6 l'U 1~11'il'U'il1flmfleJ~iil 'U f1i'mieJ 

Clfl1J1f1'fllflcitJJ~1 l:l.iU fWf111 
'U 

1.2 

5.0- 6.0 

230 

20 

0.4 - 0.6 

10 

, " " 
(l1JJl: JJl~1!1'UNi)~i1Wct1f:!~il111m1JJU1iJml~'UliieJ'l, 2526) 

, " 

6 

2 

l.2 

5.0 - 6.0 

230 

20 

0.4 - 0.6 

7.5 

mfleJ~iil 'U11'V11J 1 'UU1iJm ~eJ 'Vl1111~Hl~'U (Tryptophan) lCl;UCLysine) mflUeJiliJ11~fl 
~ lJj Q .o:::i .Q 

(Aspartic acid) f11flfl~~lJJfI (Glutamic acid) Af1el'lfU (Glycine) eJ~mu'U (Alanine) !'lfeJ1'U 

(Serine) 'Vl11iJuu (Threonine) iil~~'U (Histidine) 11~'U (Valine) ~;U (Leucine) leJ 1'lf~;'U 

(Isoleucine) Uel::: VliieleJ:::mu'U (Phenylalanine) iJ1JJlW'lJeJ'lf11fleJ:::iil 'U\l1l'lJ'U !'1f'U lCl;'U 

~'liJiJ1JJlW il 'l'VIeJ~'il:::'VlflU'Vl'U f111'IJ1fl lel;'U 1 'Ufl'U~i'1JiJ1:::'Vl1'U,j11t1~I'U 111:l f1 J1iJmd~I'U 
'U 

" Q/ ~ ...::. q 

11m1'l1~lJJ'U1J 12 

" " '" 
1'UU1iJm'il:::\!'lJJlflf111 10 l'vi1'IJeJ'liJ1JJlW1~lii'Ui11'U;~b UCl:::tJ'l'VI1JU'VI'U hiiiifl (1~!1irl1J, 

2512 ; 11rl'l1'Ufl'ilm1JJ'lJeJ'lmJJ1'VlrJ1f1'lil~1 ,2516-2517 ; 1JJCl ,2521 ; 1lel1:lf1'l:lW , 2538 ; 

Abe , 1999) UCl:::m~ lvJi)fl ~'li ':w1JeJ'Hr'U hfllm1~'il1'l (11rl'l1'Ufl'ilm1JJ'lJel'lmJJ1'VlrJ1f1'lil~1 , 

25 17-25 19) 
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., 
! f1 ';i'tHi f) oj) 'U B -:,j 'W nhn ... 

'jJ 1 ,. 

U111 Cl1t1llH fl1 eJ ~11'J ~nY'vit1l'Ul1iitllJ'UeJ~fl'JeJ1Jfl ~11'l1 tI:JJ1f) ~~'il~1lf'U 1~'illml11 'Ii'~1t1 
q 

~ " 'JJ . 

'Uf)~U111 CI1'il ~ :JJ1f) f) ';i11fl1f)~11~ ~'Jff'lliifl~'U '1 f)ri11flf) 1 'Ull 'l'Ut 2529 rill 'Ii'~ 1t1U111C111 fl tim atl 

~~11'J~1'l1f1'l'U'J~tI~'I1,j~«11fl111 111'U~1'U1'U!~'U 3.40111'l1 'I11eJ feJtlCI~ 37 'UeJ~rill'1i'~lm~tl1t11J 
• I " . " 

!fl1f)~11'J ~ 'J ff 1 fl tim a tI'l1~11'J~m fl'1 'U 'J!; tI!;m1~ «11fl111 'ill f)fl11lJ ii tllJ1J ~1 11fl u111 Cl1'U eJ~,.h!;'lll'll'U 
q 

• " 'jJ 'JJ 

11 'J ~ f) eJ1J fl1J f11'J n1 lJ~'U'U f)~11'J ~'ll1 m ~ eJlJ'l'111 11' eJ~ ff1'11 f)n lJ u111 Cl1ii fl11mhrlUJ~'U111 'Url1~1J 
q u 

" . 
1m~'il1f) f11'J rl1'J1 'il'VI1J ';i1 1 'UU~CI~1'U 'll11 1'l1t11J~1.f1flU111C111 fl tim atleJ ~nU' f) tlfl'U CI~ 20 liCl ~~~'J 

" " " ~~U'U'illf)~l'U 1'U11 'J~'ll1 m'l1~11'J~mfl'~eJlJ'l'111H f11'J1J~lflflU1iJCI1i1~1'U CI~ 1,340,000 'U1fl 
" . 

(lJWil11 , 2529) U'I1ri~r-l~~U111C11l1 rl1rlUJ m~'il1t1f) ~1 'U1J~!1Wmfl~~1'U eJ Cl f)'UeJ~ 1'l1t1 1~uri 
u '" 

" " ~~'I11~'J~tleJ~ fflJ'l1'Jff~fl'J1lJ fflJ'l1'JiJ'J1f11'J UCI~ 'llCl1J1 (W1~tl1, 2535) 'UeJf)'il1f)UU111C11 
q q q 

. . " 
fJ~t1l'UiY'Ufi'leJeJf)11t11a~iifl11lJrl1rlUJ!'VilJ~'U'il1f) 25,241,834 f)1C1f)1lJl'Ull 'VI.fI'. 2538 i1~ 

u 

" . 
31,745,321 f)1C1f)1lJl'Ull 'l~.fI' 2541 ri1'UlJClf11f11nr~eJf)flu'U!'VilJ'il1f) 472.91 ft1'U1JTVl l'Ull 

'" 
" 

'VI.fI'. 2538 111'U 637.57 ft1'U1J1'l11'Ull'VI .fI' . 2541 1 fltlii11'J~mfl'ff'l111fi'eJtlJ~ f11 111'UNU1!oU'lU111C11 
~ '" 

~rl1rlt1!'UeJ~1'l1t1 'JCl~CI~:JJ1fleJiJ'J~mfl' ~~'U IiCl~fN Ul;'l~r-l~~tfl'ff 11l'U~'U (mlJf[l;'lf11m, 2538 ; 

2539; 2540 ; 2541) ~~ufffl~l'U~uH~ 2 

., 
mj3-J1~f11jl'lilVl'Wl'lhn (Beddows , 1998 ; Phithakpol Ul;'l~ flW~ , 1995) 

" . . 
U111C1111r-l~~ l'UiJ'J~mfl'l'l1t1 lfltl'l11 liJ'l'11'il1fl11C11fl~~fl (Stolephorus spp.) 11mflUl;'l 

(Sardillella spp.) iJl;'llt! (Rastrelliger spp.) Ul;'l~iJCI1ffffltl (Cirrhillus spp.) 11l;'l1 3 'lliiflU'Jfl 

" " . 
11l'UiJl;'l1U11~lJ lfltl:JJ1f) 'il ~ 1'1i'1'Uf11'Jr-l~~U111C111'U 11 ~~l'U~llJUtl1J'lllt1~~'l1!;m 11mfffflmll'U 

'" 'JJ 'jJ 

11l;'l1U1~fl111 'li'1 'U f11'jr-l~~U1iJCl1U~'VI1J!1l'U ~1'U1'Ull'fl tlfli1 1 fl tI:JJ1f) 1 'J ~~l'U~~eJ ~1J~ !1Wmflflm~ 
'" 

" " m'JlJ11if11'jr-l~~U111mii~\lu u1iJCI1:JJ1fll;'lfl!flft1!flileJ lfltll'1i'el~'J1ri1'U 11m 3 ri1'U 
q 

1J'J'J'il 1'Um'll'U~~~eJl'il!1l'\.,\'tieJ9f!:JJ'U~ ~ii f11'J 1 ri!flileJ~1'U1'U 'I1,j~'JeJ~Cl~rieJ'UUft1 1'V1'J1~1rleJ11C11 
q '" 

• 'JJ 'JJ , • 'JJ , 

tl fl! fl il eJ 'il!;1 ~lJmtlU1eJeJ f):JJ1 UCI~0'1U111eJeJ f):JJ1 hit~lJ'VIeJ'il~'l'111 '11'11 CI1l1 eJ ~1 flft fl1JU111 lli1~:lJiiff 
'" '" 
~lflrl1 ~~Cl1'il'l'11 1 'I1'11C11!f)~ f11'J n.i1!fftl 1~ trleJ1J'J'J'il ri1'Ur-lfflJ'UeJ~11C1lUl;'l~!f1ileJuft1~eJ~m!f1 ileJ 

q 

'JJ 'JJ , 'j/ " . 

'l11Ji'U1J'U~f)fl1\l 1~eJiJCl~fl'U ili1 'I1'11mi'U1J'UnhiYtI 'il1fl U'UU11SClrl1U'VI'U 'I11eJ 1~1r·hJ~rl1 
'JJ. 'J/ 'JJ 

!!CI ~ n eJ 'U li 'U 11~'l11Ji'U1J'U n~BiJeJ~ fl'U f) Ul;'lCl tI~ 1'UCl\l11C11.w'U 'il1f)U1!f1 ilB~'U:JJ1 mJ fl11m 
'JJ • ')J 'JI 

u111C11111~1'Ufl1~U'Jf)'il ~ iiiYu1~1l;'lH~~ 'U'U UCl~iif)~'Um1 t1 t1f)i1 
q 
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'J/ 'J/ ')J • • 'J/ ')J 

'li11111lmrr1enl11lmi'tmu-3 9f~ 1~iirJ:lJ111 '1l~lrJU~~::::tf1lJ H1 '*ri 1 'I1':IlJ ~HY:IJ f1lJ 1111lmi'lHH)~ 
'J/ • T ')J "'J/ 'J/ 1 • 

rr1fli''W~'W <""j !~fl~lmil'W1111lm~fl 111 hw1111lmi'mYfl~rr1fli''W~'W <""j ~ :::: ly.)'mflf)1nllmil 
'JI 'J/ • 'J/ 'J/ 'J/ 

mi1fl~1f1f11'l'Y'l11111lmi'llrru~ tl111lrrirf1nlJ111!f)i1fl!.,j'mJ'1l~f1 2 - 3 f11~ U~(l::;f11~',*nm 
'JI 'J/ . t • , 

ll'l:::::IJlW 2 - 3 !~fl'W \l::::1y.)'tllllmi'llil(l'fl~ !W:::: (l'1:IJ 9f~nf1Wfll<rW'flrr~lln'W~llmh~lJ ('l llil1) , ~ 

'J/, <J/, 'J/ 

tllllmil1y.)'\l1f1 f11'lrrirf1U \l::;~fl~ ~11l!f11fl~ mfl~ f11f11l(l1 U~1tll 11l1l'l ~'l (l'f1'1rJtll~1(l1l'l:::::IJlW 2 , 
" . 

!tlfl1!qfll~ !W::;rN,!p(l' 0.01 !tlfl 1!qf'W~ f1JJ:lJ11if11'lY-lii~111tlm~fl~tl'l::::!'Vlfl'~'W <""j ~~U(l''fI~''W 

2538 2539 2540 2541 

91 
(mll'Ulll) 

91 
(m ll'lJ TYl) 

91 
( m 'W 'Ul'Yl) 

91 
(m'W'Ul'Yl) 

(l'rr 1~fl!:IJ 1 f11 166.52 155.70 212.23 233.94 

uj1Jll 44.28 60.77 75.29 72.44 u , . 
~fl~f1~ 46.57 53.07 62.83 71.17 

~1~!fI'(l' 40.27 36.15 47.29 39.89 

Uf1111Cfll 28.39 11.47 30.50 26.20 

'" flflm~'l!(lrJ 32.63 36.62 41.16 47.36 

m1 16.l3 20.25 24.69 18.81 

ff~f11tl1 14.16 l3.87 14.24 15.58 

<I' <I' 

!ll!1ifl'l!Wll'fl 10.37 10.54 16.24 18.46 

1 91 
'" ~rr1'W l3.15 12.06 16.10 14.37 

472.91 466.44 606.22 637.57 

.d 
('Yl:lJl : m:IJ~(lf11m 2538,2539,2540,2541) 



fl1fl'l 

>' 

m)lJ 3i fll) ~i1~ unl en 

timllin 

ltlitllllU 12· 1 81~DU 

I 

~ 
I 

I 

I 

Y 

mmJ~l 

11linU1U 2·3 ~flU 

I 

~ 
minU1U 2·3 

~flU 

9 



~ 

m'J:lJ1~f)1J r1i1<pj111iJ[I1'UeJ ,nj 'J~!'tl ri~1'1 "1 

tl1iJ'U 
u • 

..;. '" 
'll'eJ!'H'Jf1 

(Shottsuru) 

iJ Cll'lnl'11 ~ fJ 'J 

iJm<pj1Ulf'1'UUCl~ 

iJ Clllf 11 f) ml' 'J fJ 

11fJ~'U1:JJUCl~ 'UeJf):JJl:JJ iJCl1lff~'U iJCll'¥1 ... 

n:JJ'W'll'l (Nouc mam) iJCl1f)~~f) iJCll'YIU'Uf) 
... ... 

"" '" eJ'U1~mHl~ 

'll1 fhHIl'U 

d 

(Nam-pla) 

'Ufl ...... 

(Budu) 

'lll~U 

(Patis) 

1f1'Y1U 1I'll flfl1'U 

(Ketiab-ikan) 

i f1tl:JJ i 'U1f1eJ{ 

Anchovy 

('YI:JJl: Beddows , 1998) 

" ~ I '" 0 cl 
1Jm<pj~l'WfJ'U 'U 11f1:JJ 

iJm !ff~'U 'llm'YI ... 

'llmlftl'11~fJ'J 

'llmm~~f) 'llmufeJfJ 

'llm'ff~'U 

'llCl1lff~'U 'llCl1lftl'11~fJ'J 

'llm'YIu'Uf) ... 
" 

'll Cl1U il 'UU Cl ~'ll Cll111 ~ fI 
"" 'U 1'1 'll''Ufi 

'llCl1'YI 'llmlftl'11~fJ'J ... 

" 'llClllfNU~'liJm~~'lli1f1 

10 

C/ 

3 : I fI'1 3: 2 

'" .,. 
If:JJf1 3-12 l~eJ'U 

C/ 

2 : I fI'l 3 : 1 

'" .,. 
If:JJf1 12-18 l~eJ'U 

" 5 : 1 ii'l 3: 1 (1~:JJ111mClUCl~ 
'" .,. 

:JJ~'U1:JJ) If:JJf1 3-121~eJ'U 

C/ 

4 : 1 fI'l 3: I 

'" .,. 
If:JJf) 3-12 l~eJ'U 

6: 1 

'" .,. 
If:JJf1 6 1f1eJ'U 

6: 1 (1i''llCl11eJ1!ffeJeJf) 1~:JJ 
'" .,. 

:JJ~'U1:JJ) If:JJf) > 12 1f1eJ'U 

'" .,. 
If:JJf) 3-12 1f1eJ'U 

'" .,. 
If:JJf1 6-7 l~eJ'U 



II 

"J/ 'j.J . 'jl 

Saisithi (1966) i!fll 1~'I1eJ'lfhh~fleJ'lJltit11tJm~,m'PiA1:JJl!iJfl'iluiYUff~fl11l!iJfl (1-12 , 

!$ieJU) 'WiJ':illJfl!eJ'li 6.2-6,6 tJ1:JJ1tu l'b'!~fJ:JJfl1.leJ 11~ 27,9-30.3 AtJeJ 1!'b'U~ tJ1:JJ1tu 1U hm'il'U 
'j/ 

11'll!:JJfl 49-140 il1.li:il:JJ1.l'PieJil1.li:ii:i~l U1.l ~HeJ:JJ lmufJ''U l~l!'ilU 8-15 il1.li:il:JJ1.l'PieJilCli:ii:im 

9J:iI 'j/ , 'JI 9J 

Phithakpol UCl~fltu~ (1995) i!fll1~'I1l.htJmi''U 1 uCl~l.l1tJml1'J itJ 'W'lJ ';i1t1111mi'u 1 
'j/ 

tJl~ fleJ'lJ~'J fJ tJ1:JJ1tu 1 'b'l~fJ:JJflCleJ , 1~ 28.1 5 !tJeJ11'b'U~ tJ1:JJ1tu 1 U 1 ~l!'ilUl1'll!:JJfl 1.92 

'j/ • 

0.85 !tJ'fl1!'b'U~ lJrilfl!eJ'li l'VilO'lJ 5.3 - 6.6 !m~t11tJml1'J ltJ tJl~fl'fl'lJ~'JfJ ltJl~U 1.8-2.2 

ltJ'fl1!'b'U~ 1'1JJJU 0.7- 4. 7 !tJ'fl1!9fU~ tJ1:JJ1tu 1 'b'!~fJ:JJflCl'fl il~ 22.8 - 26.2 nJ'fl119fU~ !!Cl~lJfil 

fll'fl'li l'vilo'lJ 5.7- 6.0 

• 'j/ 

Dougan UCl~ Howard (1975) 'W'lJ ';i1fli:iU'1JeJ'll.htJm!f)fl'illflfflltJl~fl'fl'lJ 3 mj:JJ~'fl 

I. fl~W!'fl:JJ l:JJ1UfJ !f)fl'illflfll9fU'fl:JJ l:JJ!UfJ!!Cl~ 1'Y111:JJl1Cl!'fllJU(trimethylamine) 

2. fli:iU!WJ 'illflmfl ''1JiJul~mfJ (volatile fatty acid) 
• 'j/ 

3. fli:iU!'U'fl 'illfl~l~U (ketone) UCl~ m~UU'fl~fI (ketone acid) 

Itoh UCl~fltu~ (1985b) 
'j/ 

(pyroglutamic acid) lJtJ1:JJ1tu:JJ1fl lw.htJ m 

'j/ • 

Sanceda !Ul~fltu~ (I 986) ffm:nffln~mfJlu,.htJm'tl'fl'lillilu l1fJflUl:JJ l!Cl~l'Y1Cl 'W'lJ u , 

'jI 'JI • 'j/ 

fflll~mCllut11tJml1'll!:JJfl 50 44 UCl~ 49 'liUfl ~l:JJrllfl'lJ 'if'ltJl~fl'fl'lJ~'JClfflli.h~fl'fl'lJfl'lU 

mfl U'flClfl'fl~'flcl ffln.h~fl'fl'lJ1U l~l!'ilU fflnh~fl'fl'lJim~'fl1 UClfll~u !'flff!'YI'fl1 VJU'flCl 

fl11'lJ'flUCl UCl~ 1~ 1~1f111'lJ'flU 

• • 'j/ 

i~'fl'flfl!9fU ffll1:::mCllH' fli:iUi1~ l 'J'ill'l'lJ l~lUl.htJCI1'Y1fl~'J'fl~l'l ~'fl m~1i'J'YI11uiJfI (butanoic) , 
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)l )l 

(isopcntanoic) mf!!'u'W.l9f~f1 (benzoic) Uf!:::: ~'W.lf!f! (indole) ~~U'W.,nI!i1ril'UemHllmnI 
. , t •• ')I 

I :::: !i1 fJ 1 ,r fl t1 'W.l1 a 1 fl tlJ l1 ii1rYl1J1'Y1lJ 1 fl1 'W. fll I'l111 ,r 1 f1 f! fl t1 'W.l1 ~ '\J eJ nhu Clll 'YI fJ 

" " 
'VIum'VI1::::111JJClll'Y1fJ!'vilu'W.fieJ mf!11n1t1f1 (pivalic) 

" 
Shimoda U,,::::f1W:::: (1996) 11f1I1::::"j~lII::::!i1fJ1l1fl111JJCll hW1inl9f lmlJl 111IflI1Yl 

1m:::: nl9f lf1IlJll'Y1IflI1Yl UUU!ilJ~~1JJfll'Y1I1lJ'YI1 (GC- mass spectrometry) 'VIU~ln::::nHJ 124 

'b'Uf! JJI::::fl'€lUf1'-:W ~nJJI::::fl'€lul'W.lm111'W.U"::::~lIJJI::::fl'€luiCl!1~'€l{~'VIUlJlfl~M' fi'€l , 

" , 
111JJ" 11f1f!1I1fl fllI 1JJ~ fJ'W.HJJ,,~~ fl1'V1'Y11~ fl1fJfl1'V1U"::::'YIH:)f1 fl1'V1'\JeJ~JJ" 1 1 f! fJ!'€l'W.l9f,J 

1I1m::::uU'YI H1~'W.'€ll'Hn'\J'€l~JJCll 11~eJ!'€l'W. i9f,J~ Nt1~1I1flllt1'W.'YI16~~f!lJlftU~1JJCll !fl~'€l~1 ~111 , 
.q .d. o'd 0 Q.I d d 9J Q.I 

11" 'W. 'YI I fJ'YI ~ 1f1 flJ'YI 1 fl fJ1'\J '€l ~ fl U , u 

" 
m:::: U 1 'U. fl1 I 11JJ mhJJ" 1 

11JJm1Ufll111 fJ il-i'll'eJU1~lJlI:::: ~11fJ!m:::: "f! ~ 1'U.1 'W."~ eJ rh~ ':i1f!111 ri1'W.UUfll111 fJ'll''€lU1 ~lJlI:::: ~llJ 1Hl 

1iilJ~1'W.1'W.if1' (~lfJflW ,2528) 

I • 'JJ I 

11 t1U¥l16l11flfJ1'ti'eJ ~ ftU flI::::U1 'W. fl 1':i11JJ fl 11111 " l~eI~ eJ vi 'W. ~fll1:diii!fl~ '€lei VlJ 1 fl , '" '" 

.q '.d. f 

!flf!fll':i!'U.1!fffJ 1'll''W.. Staphylococcus aureus ,Clostridium petfringens, Cl. botulinum, Bacillus 

'" '" 1 . sp. ,Micrococcus sp. 1m:::: UUfI'YI1':ifJ 'W.fl'llJ Corynebacteria 

"'''' d .J = l!J~ 1 2. UUfI'YI1':ifJ'll''€lU1f1lJ (halophilic bacteria) 9f~~llJl':itl111':itlJ Af!m'VI1:::: 'W. 
• 'jJ ')I I 

~ fl11::::l1 ii!fl~ eI eI Vf1'1 fJ!'yilu'W. 1 f1' ~ lU 'W. flUU f1l111 fJ flrilJU ~ llJJJ1lJlW!fl~ eJl1 ~ eI ~ fll':i 1 'W. fll':i! 11 1flJ 
'" , u 

'" '" d ~ I = I!! ~ 
2.1 UUfI'YI1':ifJ'll'eJU1f1lJlJl'W. flCll~ (moderately halophilic bacteria) 11l':itlJ Af! 

1'W.~nl1::::~ii1fl~eJ 3- 15 !JJeJ{!9f'W.'f1 !'If'W. Micrococcus halodenitrifican !if!:::: HaLohacilLus 

thailandensis (Chaiyanan Uf! :::: f1W :::: , 1999) 
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2.2 U'lJfl'l1!~(J'lHl1H~1I:lJlfl (extremely halophilic bacteria ) !'il1tljl¥>1'h! 

.:d o<::!.;::!:i .... 1 ~ d ' Q.d. 1 1 
ff fl11 :;; 'YI:lJ!fHleJ 15-30 hJeJJ!~'U'fl !'If'U U'lJfl'YIjJ(J 'Uff~CI Halococcus !ICI:;; Halobacterium ~w 

" , 
H 'lJ fl'l1!~ (J mi 11 il 'il:;;ii 1 fll Clil irU¥1,:j'1~eJ 'lf1l'YlHCI:;;ii fllJ !1l1tl1~1:lJlflii,:jHJJ'1l:;;eJ ~1 'U 1:1'fn1:;;'l1 111m:;; c1'1l 

q qj U cu 

" 
fl'fll11 H 'lJ fl'l1!~ m'n fl il 'Vl'lJ:lJl fl 1 'U! fl i) eJ'YI:;;!CI 

" Saisithi Ha:;;fllli:;; (1966) !wm!iJflii!~(J1l1il'1.htlCll l~'lJH'lJflii!~(J Bacillus spp. , fl~1I 

coryneform , Streptococcus spp. , Staphylococcus sp. Ha:;; Micrococcus sp. 

, ," 
tlJ:;;!1:1'1~ (2511) ~fl'l:l1!~eJ-:JfllJ.yh"H!flflfla'U1'Ul.htlClllfl(JUiJflii!~tI 'VliJ-;i1fla'Uii!flfl 

" , 
~'Uj'creJ-:J1l1flUiJfl'l1!~(Jjj'U-:J l¥>1'dJ'U 3 'lfUfl¥>1'1t1f1'U fJeJ 

UiJfl'l1t'1 (J~ l:J~eJ-:J fllJ"eJ eJ fl9f!ll'U 1 'U fllJ!1l1tlj (obligate anaerobes) ua:;; 1 'U eJl111J~1 ~!i (J-:J'il:;;~eJ-:J 
m ~!~tl1IflCleJ lJ"¥'leJ~¥>1'1t1 1:JUmJfl11 I 0 !tleJ{!~'U~ 

'U 

I • 'JI • 'JI 

3. fla'UflJfl 9f-:J 1 ml!~ tI-:J fla'U'tJeJ-:J111tlm:lJlfl fla'Uil 1¥>1'\JlflUiJflii!~tlJ"tl fla1l 
'U 

, " 
eJ~n1lf1'U!'lj'Ufl~1I 1:1'f1-:JflJflUafl~fl ii'Yl'lJ1'U111tlm fJeJ "P. halophilus" 

~ ..::.. Q.I if 

Crisan ua:;; Sands (1975) , 1:1'lt11:1'm (2518) !ICI:;; 1:1''YI1i'Vl'U~ (2522) 'YliJ Bacillus spp., 

Micrococcus sp., Staphylococcus sp., fl~1I coryneform, Sarcina sp., Lactobacillus sp., 

.s cl!>l " 
Streptococc~'! sp., "P. halophilus" ,Pseudomonas sp. , U1:1''fl!ICI:;;J1IC1fl'UeJtl1'U111tlm 

..::.. ..::.. ..::.. Q..I <I 

1:1'lt1'Yllli !lCl:;; 1:1''YI1i'Yl'U~ (2526) 
, 'JJ ')J 'JI , 

~fl'l:ll!liJflii!~ tlii'Yl'lJ 1 'U 111tlm 11-:J \J 1 fl 111tl m'l1 r-la Ifl 'ill fl 

r/ d 9J ..::.. d'.%, ~t 
20 !tleJJ!~'U'fl 1:1'1:lJlHl1:1'Jl-:JflJfl!lCIfllflfl1'UeJ1l11J"!CItI-:J!'lfeJ 1:1'1'U Bacillus spp. 'YliJ!u'U1:1'1'U 

UeJtI !'il1tl1 1¥>1'1 'Ufll1:;;~!U'U flJfl!~flUeJtI U~!'il1tl11~1'UeJ1l11J~iitl1:lJllli 1 ~!~tl1IflaeJ lJ"~1:1' -:J1:1'fl 
u u 'U q 

" " 
15 !tleJ{!~'U ~ 1:J1:1'1:lJlJ"tl1:1'f 1-:J flJflUClfl~fl 1 'U eJl11lJ !~tI-:J!0i5eJ 

, " 
vh'iiClll~lflJ1m1:1''fl (fish meal hydrolysate) 1'l'lJ11 "P. halophilus" .yh1-H!flflfla'Uflcllt1111tlm 
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.. 
iJ'VlUl H(;'1~ cr':J~f1~ (2527) , Tallasupawat !!(;'1~ Dacngsubha (1983) H(;'1~ !toh !m ~fl W~ 

')I 

(I 985b) 
.::9 .<::tq 0 .... 1 .<::t.:::.i 

rif11J1U1Jfl'l1!':JfJ'illf1'UllJm'l'l1JU1Jfl'Vl!'H'J Micrococcus spp. , P. cerel'isiae , -'Po 

halophilu~" , Bacillus spp. , Aerococcus haloviridalls , Staphylococcu~ saprophyticlls, 

Pep/ococCllS anaerobius, Paracoccu,> halodenitrificans, Streptococcus sp., Lactobacillus sp. , 

Pseudomonas sp., f1~JJ coryneform, Halobacterium sp. U(;'1~ Halococcu~ sp. 

')I 

f1tl1J~l (2529) 'Vll f1 THWf1U1JflVi!1 fJ1llfnl111 m !W~~ lU 'U f1U1Jfll1!1 fJ<fllJJfl11JJ<A'el'l f1l':J 

milmnJJl':Jtluti'l '~!'U'U 2 miJJ ;lel f1riJJ~'l1'U!fiJJ!w~'15el1J!fiJJ111'U f1m'l1 ~fJCY1JJl'Jtl!'il1UJ 1 'U 
q q U 

eJl'Hl'J~iJ111JJlw1'b'!~fJJJfI(;'1eJ1'Jy;J 0-20 !l1eJ{!'b''U~ ;leJ .c.,'taphylococcus sp., Staphylococcus 

saprophyticlL~' , Micrococcus varian, Micrococcus lutelL~, Bacillus circulan, Bacillus brevis, 

f1~JJ corync forms UCl~U1JflVi!1 fJ!l111el'U ~'flilU mJJCl1J ri1'U f)~JJ~'15el1J!fiJJJJl f) CY1JJ1':Jtl! 'il1t1j 1~ 
.d~ 14 1 '" "1 d ~ 1 d d "" 'l1lJ'JJJlW 'b'!~t'JJJflCleJ t'J'fl 20-30 !lJeJ'J!'b''U<fl flel Halococcus morrhuae UCI~ Halobacterium 

salinarium UCI~l~lh Halobacterium salinarium JJl'YI'flClel'l'l1iJmill1m 'YI1J ';hhrf)~'U'I1elJJ'lJel'l 
')I ')I 

11l11mJJlf1mt'Jl'U 28 1'U m:i1eJ'U tl1Jll111m'l1iJf)fllJJ1inJJ'151~ 

, , " 
cl '" ~ "1 d1~ 1 4 ~ ~'" '" ~ 0 ~ 1 "" 

'lfel1J!fIJJ'VlCY':JN!eJ'U !'b'JJ lJ':Jfl!elCY !'fl'fl'YI'l'fl !'U'UllJm flel Halococcw, morrhuae , Halobacterium 

sp. UCI~ Bacillus sp. fllmh~1J 

, ')I 

'YI'I£Jt'YI'YI (2533) ~f)1J1U1Jfll1!1t'J'YI'U!fiJJl1CY~1'l!el'U 1 'b'JJiml1cyl ml111m 'YI1JU1Jfll1!1 fJ 1 'U 
')I ')I , 

CYf1C1 Clostridium 
q 

;lel CY1JJl'Jtl!'il1t1j 1~1 'UeJl'Hl':J!afJ'I!oifeJl1iJ111JJlW 

~1 n~t1j (2534) ~f1l11cym1~mt'J 1 'UtieJ'I1iJ mill1m~'1iJ cym'YI~iJ eJeJ f19f!'il'U ~ 1 !t1el'l'illf1 

f1l'Jl11JtlJJ'lJel.:Jl1m !f1ileJUCI~'lJeJ.:JmC\1~eJelf1'illf1~111m 'YI1J ';h 5 1'Umf1'15U'fl'lJeJ'IU1JflVi!1t'J~'YI1J 

'il~!~'UU1Jfll1!1 fJ'YI'U!fiJJ 'I1JJlfJ~.:J U1JflVi!1 t'J~ lli<A'el.:J f1l':J 1 'b'!~ fJJJflCleJ 1 'Jy;J ffmf1J f1 n !'il1t1j u~m'il 
, ')I 

!'il1t1j 1~1 'U cym1~l1iJ 1 'If!~ fJJJfI C\el , 'Jy;J~.:JU~ 10 !l1eJ{!'1$'U ~'111 eJJJlf1 f)':h 
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')J " 'j/ . 

~ I d' d'd. 1It~ I lit 'jI • d. ~ 0 d. '" 
!UeJ119f\..l'fl'tJ'U. l1J l~Ulf1 Halobacterium spp. lW~ Halococcus sp. 9l\lll~nUllll'U.1'U.'tJ'U.11eJl'l Cj 

" . . 
1'U.1~l'l~nm 20-50 1 'U.'1Hl\lf111'\1iJf1 lllf1,r'U.ll~11lJ(;'l'fl~1'U.1'U.ll'U.fn~11\1 165 1'U.'I1l:1\l lllf1f111 

" Tanasupawat1W~flW~ (I 992) VflJU1Jfllli1l'l1'U.1J~(;'l Staphylococcus iJll:jhf1'\1l-i1'U.'\.1TIJ~ 

1Jmfl U(;'l~ 1Jm~~)lJ 'tJeJ\l1J1~1'Vlfl'l'Y1l'l ~eJ Staphylococcus pisc ifermentans 

Thongthai U(;'l~flW~ (1992) 'Yl1J Halobacterium 
" dl 

salinarium 1'U.'\.111Jm 9l\liJllJlHI 

" 
iJfl\l1eJ'U. h'iJiJml'l11J1~'U.'tJeJ\ln1eJ1Jm 

" 
Ijong (I 996) ii1f1EllU1Jflllt~l'lhn.l11Jm~'U 1'f1UtClfl'l 'Yl1J Enterobacter sp. , Morexella 

sp. , Pseudomonas sp., Lactobacillus sp., Staphylococcus sp., Micrococcus sp., 

Streptococcus sp. lW~ Pediococcus sp. 
o Q..I .c:t.c:t d .c:i ~ 

iJ1'I111JU1Jfl'YI11l'l'YI'Yl1JlJlf1'Y1'l'flfleJ Pediococcus sp., 

Micrococcus sp. lW~ Streptococcus sp. 

11mlf1Elw (2538) lWf1U1Jfllll~l'l~iifl11lJiJllJlHI1 'Uf111iJfHfn'flU(;'l~f111UeJl'l''tJiJ'U ;]eJ 

Staphylococcus saprophyticus ri1'UU1Jfllll~l'l~iifl11lJiJ1lJntlUell'lufj\llW~ 11J1~'U;]eJ Bacillus 

" pantothenticus lW~ HaLobacterium salinarium Im~'~'l11f111'Y1'f1(;'leJ\I'\1iJmll1Jm 1'f1l'l1'1i 
, 'JI 'JI " "", 'JI 

U1Jfllll~l'llllWf1 '~i1 'Yl1J11l'lfeJ~iJlJl1\1 3 l~eJi1 hrri1mal'l11J1~'U(;'l~ml'lt11 (soluble protein) ~\I 

. " 
Phithakpol U(;'l~flW~ (1995) 11l'l\ll'U11U1Jfllll~l'l1l'Yl1J 1 'Ut111Jm ;]eJ Bacillu.S' sp. , 

Micrococcus sp. , Pediococcus sp., StaphyLococcus sp. lW~ Sarcina sp. 

Chaiyanan lW~ Chaiyanan (1999) 'Yl1JU1Jfllll~l'liJll;ff1'\1l-i;]eJ HaLobacillLL~ 
. " 

thailandensis ci\llWf1 1~1l1f1l.111Jm 1'Y1l'l 
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'" "" 
UUfI'Vitjtl fl 1~Ugfl~f1 '1H) 1J tPl lJ ~flg TetragellococcliS 1'Wm::;1J1'Wf)l 1'l1lYmhu m 9i ~h Ug~ 

elml 1'l1lYfl~el-.1 

,!'Yl i~f)i (2520) tW f)U1Jflf i!1 rJ "P. halophilu~" 'll1mlnIJJf) 9ii1 ~\ldJ'UU1J fl11!1rJ~ 
'Vj1J:JJ1 fl~ff~ 1'U)~ rJ~ 5 -J'U ii\l 20-25 1 'U'tIf)\lf)l)l1JJfl9ii1 UCl~ f1~!~f)flU1Jfl11 {1rJ~ JJm11J1'Yl ri 1 f1W 

• u 

1'Um~1J1'Uf)l)l1JJfl9ii1 i~rJJJflW ffJJ'l1~1 'U f)l)'Yl'U i '1f!~rJJJflClf) 1)~1f1'ff\l !'ll1W lf1'~f)W 11 nil 43 
Q ~ u q ~ 

" " "" o ~ Q.lII .... 1 <V Q. ~ ' Q.I r .c::! 

"P. halophilus" !!Cl~11~Clf)\I'U1!'llf)'U ~lJl1JJf)'1ff)1)1JJfl1J c)'accharomyces rouxii 'Vl1J 1 11~W'll 

" '" 'tIf)\I'I1111JJfl9i~hl1) ~ :JJ1W 4.55-4.65 111:JJ1W m~UClfl~fl l'vilf1'1J 1.24-1.34 !11f){!'1f'U~ !!Cl ~ 111' 

" . 
!WflU1Jfl11i1rJm~uClfl~fl'llf)1J!~JJ "P. halophilus" 'll1f)'I1111m11~~ 'fl 

" " 'll1fll1Cl1'111~ ~!!Cl~11 m'l111~JJ ~1Ji11il'Uu1Jfl11{1rJ~ff1:JJ1HU'll1ty 1¥>1'1 'UeJ111u~dJ'U m~l~ flU f) rJ 

" ". 
!'ll1ty lf1'1 'UeJ1111)I~ rJ\llci5f)fil~JJ i '1fl~ rJJJflClf) 1)~ 20 

." " 
halophilus" JJ1J'Yl1J1'Yl:JJ1fl 1 'U m~1J1'U f)lm~~ fl~'U 1 'Ui'U ff~11'Wtlf)\I'I1111Cl1 . 

. " 
rJ\lrJfl (2522) ~1Ji1 "P. halophilus" JJ1J'Yl1J1'Ylri1f1ty 1'U flu':h 1l1'lfl~f)~'U'tIf)\I'I1111Cl1 

..:2 .d. 0 Q.I ~ .c::t.c::t .o:::::t, d 
UCl~flf)1:l1ff n 1d~'Yl1 l1JJ 1~ ffJJ ff111)1J f) 1) I'll )ty'tlf)\lU1Jfl'Yl!) rJ f)) ~U Cl fl ~ fl'llf)1J! flJJ "P. halophilus" 

~1Ji1ffm';}~~mJJ1~ffJJ1'Uf)l)!'ll~\1I ~f)f)wl1nii 30-32 f)\lfl11'1fCl!9irJff Vllf)'ll 6.5 1!Cl~l1~:JJ1W 
U • OJ 

'.c::t.c::t 4 d A 

Noda UCl~flW~ (I 980) ~1J,;}lU1Jfl'Yl!)rJm~UClfl~fl'llf)1J!flJJ "P. halophilu~" ~Cl~m~ 

. " "" 
UClfl~flUCl ~ f))~ f)~'i~flfiff1JJ 1Hl U1J U\I f) U!'ll ~ty'tl f)\I ~ fflfl1 'U f) )~1J ';} 'U f) Ul1 JJ fl 9iij ';} 

" " ~1J111 tJ. )~rJ~ f)l)l1JJfl'l11!f1~f) (moromi) U1Jfl11!1 rJm~uClfl~fl'llf)1J!~ml11l1'Vl!f)'ll'tlel\l'l1111JJ fl 
"" 

9iij ';} Cl ~ Cl \1m ~ f) 5. () ~ \I!~ 'UVl!f)'ll~m:JJ1~ ffJJ 1 'U f11)! 'll ~ ty'tl f) \I ~ fflfl ~ JJ1J'Yl1J 1'Yl1 'U f) THf JJ f) 

!! f) Cl f) f) ~f) ~1 'U 9ii ';} 
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" v v 0' 
Tanasupawat UCl::; Daengsubha (1983) 'YflJ ·'P. halophilus" '1\111:JJ~ 29 r.n(Jfn,(~'j)lf1 

" " en11l'J11JJf1~eJ\lYi''WtJjeJ\lhn.h·::;!'l1 f1'l11t1 l~!!n HeJtlH:JJCl\lfl ri\l~eJ:JJ lIm~eJ:JJ lIm~l 'l.l1l1m 
'lI , 

" '" .c::::t..::t. .<:::). c:! 0 Q.I A~ 

Ho tW::;flW::; (1984) Utlf1UlJfl'l1t'Jtlm~UClfliflfl'lleJ1Hfl:JJ "P. halophilus" 'illf1'W111JJf1'li'eJ1 

'UeJ\lmWt9ftl 'VjlJ11UlJfl.yjt~mnm'JtH'j)~ty 1~~fl11JJ!.,j':JJ.,j''W'UeJ\ll 'li't~tlJJfl{leJ 1'J~ 3.42 IJJ{lm1 

. " 
(1'lt1-YlW (2528) 'VjlJ 11'j)a'W11~ 6.yj1l::;1I'Wm nlJlImihl\1'Jj''I1~11'W!~:JJ l~tW::; l1i'Jj'eJlJt~:JJ , 

,h 'W 1 11 qj'Vj 1 fI ~ 11 'W! ~:JJ 1 ~ 'j) ::;ru 'W'Vj 1 f1~ lJlJ11lJ 1111 'W f11'Jll1eJ 1H 1) 11 JJ fI ~ eJ (1'lm'J tt Na ~ f1)~ 
• , • 'j/ 

~'W11~6'll'l1~ 11i1\1.yjt~tlfl11 f1)~UClfl~fl ~\I'il::;'yh 1 lrmlnnJ'W l1itfftl 

Hoh !W::;flW::; (l985a) 
" . 

11111¥'l.1111mlJfla'W 
~ , " , 

tllitl1U{l::;Yi!eJ'll~1 tw::; 1~tWflulJfl.yj t~ tl1 mlll1m.yjNaiflf1)~u{lfl~fl ~eJ "P. halophilus" 

Villar tW::;flW::; (I 985) tWflUlJfl.yjt~tI "P. halophilus" 'il1f1l1m11JJfI (salted anchovy) 

" " . 
'VjlJ11UlJfl.yjt~ tIt'il~W 1~ueJtlmfl1 'WeJ1'\1l'J t~tI\lt~eJ.yj l1it~JJ 1 'li't~tlJJfl{leJ 1 'J~ tW::;(1'lJJ1)tI!'il~W 1~ 

u u 

Osaki tW::;flW::; (1985) 11~{leJ\lNaifl9fi11~tl1,*5\111JJfI~eJt,1eJ\lUlJlJfleJrrJJlr~eJn'W 25\1 

~\lfl1t11 'W5\111JJfI~ 1 l~ifI~ \It'li'{lclUlJfl.yjt~tI "P. haLophilus" t~eJf11'J11JJflf1)~U{lfl~fl (lactic acid 

Q.I Q.I 4 ..:S d".c::t cI 

fermentation) U{l::;tt\l11JJfl11 2 iflHt'li'{l{ltl(1'ifI Saccharomyces rouxii U{l::; Torulopsis versatilis 

t~eJHJJfltteJ{lfleJ~eJcl (alcohol fermentation) 'YllJ111'*'J::;tI::;nm1'WfIl'J11JJfI 80 1'W ~\ll~9fi1~lJ 
f1~'WU{l::;'J (1'1 flftt~£J\I nlJ9fi1~lJ fl1)HJJ flttlJlJTi'J'JJJ'Jj'l~ ~\l1 ,*nmll'J::;mw 4-5 !~eJ'W 

" . " 
Chaiyanan tW::; flW::; (1989) ~f11:l1f11'J11JJmlll1m.yj1,*'J::;tI::;nm1'WfIl'JHJJflir'WCl\l 1'W 

Q.I Q.I .Q 9l~ ~ ~ 9t ~ .<:::). d ~ .:9 ~ odd 

tt\ll1JJflHlJlJH~'W!1£J'W tW::;ht'lleJifI\lifI'WtlJW'lleJlJ'J'l11Ti fleJ " P. haLophilus" 'li'\I!1J'WUlJfl11!'JtI 
. . " 

m~!!Clfl~fl'lleJlJ!~JJ.yj1 1¥fla'W 1 m .lll1m Nr.YJJ nlJulJfl.yjt~tl1 'W f1~JJ corynclonn !W ::; Micrococcus 
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'Jl , 'J/ ;;J . 

sp. 'Vnj"jll111h.nYhIlJfl111~nm 3 0 1 'U ~'l1¢{111'tlcnYiii~ fltl'U -Wn)'lf H(;l ~ !1.JeJ{!9i'U~hh~'U 
').I . 'j/ 1 

f16'lfJfl1J1111.Jm-vi1 ,r11iJ:-ltl~U1J1J~'l!~lJ elf'l1 ,rnm1.J1~lJlW I 11 

Hamada UCI~f1W~ (1991) 

l1 rI ~ 4 cI .e:S. o'.c:t d' 

W'U !9ilJfl~~llJ!mY (glutaminase) ~H!9iClCl "P. halophilus" ~H!9iClClfJ£l~ Zygosaccharomyces 
"" , q (1J Q.I , Q.I Q.I 0 Q.I lI) ~ ~ Q..I d'q ,o:::"...:::iq 9J 

rou.;r:ii UCI~ Candida versatilis !'UiI'l'\1lJflU~Cl~fI'l'\1lJfl~llJm~1J UCI~ !~J:-lCl~flWCV1c)H)JYI!'lf 

" nm1'Ufl11'\1iJfl1reJfJfl'"jlU1J1J~'l!~lJO'l 10 !'vh 
"" "" , .d..e.. ~ .c::iA.c:l Q,I .e., 

9ieJ J m lJ eJ 'U 9feJ TYl11lJ flU 1J1J 1i11lJ'lfl~ 

Roling !m~flW~ (1996) ~fl1l1U1JfI-vi!1fJm~UClfl~fI'lfeJ1J!~lJ~'Yl1J 1 'Um~1JJ'U fl11'\1iJfl 

;~J~'U i~l1!;fJ ~'liifl11J:-ltl~;~J 2 U1J1J ~eJ fl11J:-ltl~U1J1J~'U~'l1,r5JmileJ'lUCI~fl1mtl~U1J1J 

i1.J1~'U (protein fingerprinting) £yllJl1f1~~~lU'UflU1JfI-vi!1mll'U T halophila UCI~U1JfI-vi!1t1~ 
"JI 

!Wfll~ii11.JU1J1Jfll1'\1iJ fl111~1C1U~fl~1'l fl'U 1 'UU~CI~£yltl~'U £ 
~ . 

Thitiwan (1996) T 
d , d 

,c1;C:). .o::t ~ 9J (1J .<:::lA 

halophilu~ mfl9feJJ 'YI'Yl1J A~~CleJ~1~tI~nm'\Hl'lfl11'\1lJfl9ieJJ 

i~tl11i m1.J16~11tl (spray dry) 

Gurtler (1998) 
"JI " "JI 

mlJl~£YlJ 1 'U fll1vl1!lI'U ,:yJ!<ifeJ~'l~'U "tYm11JeJ 11111'\1iJ fl1.J1~!fl'YI!i1eJ 

phenylethylamine) UCI~ 1'Y111ii'U (tyramine) 

~ ~ .<::f..c::{ ~ ~ 

fll':}ftfl'Hl'YINeJ~fl,:}lJ1tilh!'\leJ-.3!!1JfI'YI!,:}l'Jfl':}~mlflVlfl'tm1J!fllJtffl~ Tetragenococcus 

"""" '" cl ~ """" ... "" "' l'l' U1Jfll~!1 tI m~uClfl~fI')j"eJ1J!fllJ£lfl(;l Tetragenococcus !1J'UU1JfI'YI!1 tI'YIlJ~1J flCllJ AlJ £YllJl1f1 

£Yfl'l!eJ'U 19iiJfI1~l1!C1£Y !!CI~ lli£yllJl1f11~b ri'1 'U!'YI1~ I¢{ !1I'UU1JfI-vi!1 tI'YlJ fl i til" ilJ!11 eJ{!lJ'U'l1!'Y1-vi'Yl 

" l!Cl ~1J1)1)1J'UH1JfI!1t1m~uClfl~fliiVl'l'\1lJ~ 11 CYflCl . , CanlObac teriufll , En'er()c()ccu~· , 
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Lactobacillus , Lactococcus , Leuconostoc , Oneococcus , Pediococcus , Streptococcus , 

Tetragenococcus, Vagococcw; UCt::; Weissella (Stiles UCt::; Holzapfel , 1997) 

iJmru'U fll'j~f1 ~lU'U f1U1JfI-Yil1 tI f1'l~H!CIfI~f1'IHl1Jl~lJ Telrauenococcus 1 'U'j::;~1J crf1Ct ! fl tI , Co, 

~flfll~ fllHll::;'Yll'l:vn 'U 1'Ylll 1~U ri f1W crlJ,j~'Yl1'1r:YtlHn'U 1'Yl til ;JeJ 'jllil'l'tleJ'I1C})'Ctt1't1J'U ~lC})'Ctt1' 
, ., 'IJ 

'j/ 

f1W1:YlJ,j~'Yll'li11f1iJ ;JeJ 'jllU1J1Jfll'j'l1iJmi1'PllCtf1Ct !f1mil'U!~ !lJ!'vleJ11lJ'U'l11'Yl-Yi".j UCt::;f1wcrlJ,j~ 
q <u "lI q 

11l'li:1'1'j111 til ;JeJ i:1'11J1Hll'l1tyl~1'U !C})'l~tllJflCteJ 1'jfl 18 11leJ11C})''U~ UCt::;l!-lil'Plf1'lflUCtfl~f1 

1el !C})'llJel1U1J1JUeJCt (L) ~'Iucrfl'l1'U'Pll'jl'l~ 4 (Axelsson, 1993) 

.c:!l ..t::::I, .d.c:t 1 
Nakagawa UCI::; Kitahara (1959) fl'f1fllel'4f1'llJ1lil'U'tIeJ'IU1JfI'Yl1'jtl 'Ui:1'~CI Pediococcus 

~ ~.q Q,I Q.I r;I .c!{ 

UCI::; lf1eJliiJ1t1C1f1flW::;'tIel'l "P. halophilus" i:1'ltl'Yl'U~'tIeJ'I Mees (1934) 'I1'jeJ "Telracoccus" No.1 
'j/ • 

i:1'ltl~'U{'tIeJ'I Orla-Jensen (1919) 11~'IUli1'UU1Jf1-Yil1t1f1'lf1UCtfl~f1'lfeJ1Jl~lJ-Yii:1'11J1HI1'l1ty 1~1 'U 
'j/ 

! '" 1lI" _ I" .. "I ,'" '" 0 ! _.1 
C})'lf1t1lJflCleJ 1'jf1 18-20 llJeJ'jlC})''U'Pl'l1'jeJlJ1f1f11l 'YlW'lf 9.0 'I1lJf1'UWllCllJeJCI 'Yli:1' UCt::;UeJClTll-

", d" 
Wl1Ctf1Ct ! f1C})'ltl~~ 'Yl1JU1J f1-Yil1 tlU'l11 1111 'UeJ1'I1n~1'Yl1 f1llCl1'l1iJf1UCI::;~~h W) fl 'llf1,r'UU'l'~ 

'IJ 

&. Q.I r;I , .d. Q.I~ 

fl'flfll "P. soyae" crltl'Yl'U~'tIeJ'I Yamasato UCI::; Sakaguchi (1958) 'Yl1J1llJfjW i:1'lJ1J'Pl'Yll'l 

"'" , 1 9i '" '" & "'" '" 1 9i '1 ~I"''' eJ'4f1'llJ1lil'U'Pll'l '1 flCtlf1t1'1f11J" P. halophilus" 'l'l'Yl'lnWl'lf1 '11 "P. soyae" eJ~ 'Ui:1'lJ'lfi:1' 

'tIeJ'I "P. halophilus" Nakagawa UCI::; Kitahara U'l1~i:1'fl'l~tyU'lrll'l111Jfll'j~f1~lU'Uf1 
'j/ 

U1Jf1-Yil1fJ1'Ui:1'f}Ct Pediococcus ~)eJf11i1'U 5 i:1'Uitf !f1t1Uli'l 1~1i1'UmilJ1'11qj '1 2 fl~lJ ~'IU 

1. 1'l1ty1~~.yjW'lf 5.0 u~1lil'l1ty~.yjleJ'lf 9.0 iJ 3 i:1'Uitf ;JeJ 

1. 1lil'l1tlJ~.yjW'lf 7.0 '11 ~el~eJW '11 nil 35 eJ'Ifl'llC})'CI1~fJcr 1li'lfeJ1JeJeJ fl~l'l'U 
u • ... 

~f11i1'U "P. cerevisiae" 

2. 1'l1tlJ1~~.yjn)'lf 7.0 'I1~eJ~eJw'I1nil 35 el'lfl'llC})'CI1~tli:1' 'lfeJ1JeJeJf1~l'l'Ul~f1 
u , ... 

9i .J, llI9idt ~I"''' 
'UeJtI C})''IU1J'IeleJf11fll1J'U 2 i:1'lJ'lfi:1' 

2.1 i:1'11J1'lf.)1'l1tlJ '~~eJW '11 nil 50 eJ'Ifl'llC})'CI1~tli:1' ~f11i1'U P. acidilaclici 
u , ... 

2.2 1lii:1'llJnf.)1'l1ty1~~~W'I1~il 50 eJ'Ifl'llC})'CI1~tlcr ~f11i1'U P. pentosaceus 

II . 'lil'l1tlJ~.yjW'lf 5.0 U~crllJ1'lf.)1'l1tlJ~.yjW'lf 9.0 
u u 

1. 'lfeJ1J!f1i)eJ ~f11i1'U "P. halophilus" 

2. 1li'lleJ1J!f1i)eJ ~f1!iI'U P. urinae-equi 



d OJ"" "'''' "" 'fll'Jl~'I'l 4 fJt\HnJiJ'fl'Utl~!!iJfI'VlI'J1Jm<fl!!{lfl'flfl 

, 
llvi~ /flmJ ll'Vl~ fl{llJ 

Lactoc. 

OJ"" Carnob . Lactob. We iss". Aeroc. Entero. fJt\! i:rlJiJ'fl Vagoc. Leucon. Pedioc. Streptoc. Tetragenoc. Oenocu
b 

'JlEl~*I'lfmf + + + 
'IJ 

91 "" 1 i:r'Jl'lfll'lfC02 ~lflfl~ fli:r +/- + + + 

l 'il jUJ~tlt\!'I1fliJ 10 ° C U, 'IJ 
+ +/- ND + + + + +/- + NO 

l'il jUJ~tlt\!'I1fliJ 45° C 
u, 'IJ 

+/- +/- + +/- +/- ND 

l'iljf[JVi 6.5 % NaCl ND +/- ND + + +/- +/- + ND 

"" '" ND 1'il'Jf[J'Vl 18 % NaCl + 

"" "'''' 1'il'JUJ'VlVHtl'b' 4.4 ND +/- + + +/- +/- + + 
u 

"" "'''' 1 ~'Jf[J'VlVHtl'b' 9.6 ND + + + ND 

11 1 '" "" tl 'lfllJtl'Jm<fl!!{lfl'flfl L D,L,DL D,DL L L L D L,DL L L D 

+ , ~(jiJlfl - ,~{l(jiJ 
I QJ I tJ.c:f, rI 

+/- , ll'flfl'fll~fl'W'J~'I11H~ 'b'i:r 
11 I d, 9J 

ND , lJlJ'Utl~{l a , ~tl~{l~lfl Collins ll{l~flt\!~ (1993) b , ~tl~{l'il1 fl Dicks ll(j~flt\! ~ (I995) 

d 
('Vlm : Axe lsson, 1993) 

N 
o 

user
Text Box
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2 1 

Gunther UCl~ White (l96 1) !m~ Coster !m~ White (1964) 

!~1t1! ff1'J1'VlCl1 UC1~ !'li~:lJ1'VlCl1 'UeJ'lU1Jfl.yh~ClhHY~CI Pediococcus 1~1J11 "P. haLophilus" 
" " , 

!~1t1! 1~~1 h.leJl111'J!~Cl'l!:;eJl1ihJ1:1JlW 1 'li!~CJ:lJflCleJ 1 'J~!'¥hn1J 1, 2 , 3 , 4 , 15 UC1~ 2 0 

nJeJ{!'li'U~ !!CI ~!~10l1~~1'U1'li!~CJ:lJflCleJl'J~ 7 UCI~ 10 nJeJ {!'li'U~ !~10li~~eJWHfliJ 10-40 
u u q 'U 

'J/ 'JJ , • 

'fJ 'I fl'l!'liC1!C)fClff UCI~ff1:lJl'Jm~1t1! 1 'U eJlm'J!~ CJ'l!:;eJ.yjii~!eJ·)H1:IJ~'U 8.6 u~111ff1:lJl'Jm ~ 1 t1! 1 'U 
y ')I 1 , 

'fJ 1m'Jl~ CJ'l1:;'fJl1ii~1'fJ'lH1:IJ~'U 4.4 ill ff11'll'fJ'U !'lilffl1~'I11C1 ffUC1~ ill ff1:lJl'Jtl ci'fJ CJeJ1{~i1 'U i~ 

Whittenbury (1965) eJl~CJl1crf1f)1'J'Vl1'lYll 'U !11{J'U'fJ'l Nakagawa ItC1 ~ Kitahara (1959) 

<V 0 "" "" 'I l'l '" ~I"" d "" ~~~lU'Uf1U'Ufl'Vl!'JCl !'Uff~CI Pediococcus !~ 4 fflJ'llff fleJ "P. cerevisiae" , P. acidilac lici, P. 

<V l'l "''I "" "" pentosaceus 11Cl~" P. halophilus" 11Cl~~~ P. urinae-equi n! 'U111Jfl'Vl1'JClff~Cl A. viridans 

Sakaguchi 11Cl ~ Mori (I969) <V "" "" ~~U1Jfl'Vl!'JCJ "P. halophilus" , "P. s~};ae" l1C1 ~ P. 

homari 

Weiss (1992) 

" 11Cl~ '~ff11'l f10l11 ~rll1111J~fl~ 111 'U f1111J fl1111 CJffflCl Pediococcus H~'li1 , u , 

" a) H~fll1.1~lCll'J 11Jff ci'fJCJeJ1{~i1'U II 

" b) 'lll1~fllll~lCll'J 1'Uff l11ci'fJCJeJ1{~i1'U IV 

II 
~ .d. .:::.....::.. 

a) !~'Jt1!'Vl 15 % NaCI r--lCl~f1H1UClfl~flU1J1J L " P. halophilus" 

b) '1l!~1t1!~ 15 % NaCI r--lil'flmfl!tClfl~fH!1J1J DL III 

III P. acidilaciici 

P. penlosac eus 
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IV a) i1JJflml:J Vlil'flm~HClfl~flH'lJ'lJ L P. dextriniclis 

b) 1Jji1JJfluiJ'I Vlil'flm~UClfl~flU'lJ'lJ DL V 

V VI 

P. damnosus 

" 
VI a) i1JJfl'Il1'fllClUClfl hHY P. inopinatus 

" 
b) 1Jji1JJml1'fllClUClfl hny P. parvulus 

i1'il~ir'U "P. halophilus" ')~eJ~l'Ui:1'~Cl Tetragenococcus halophilus t~rJ Collins UCl~ 

fltU~ (I 990) 1~"'lfll':i~fl'I:n"1~'lJ!'lJC1''tIeJ'I I 6S rRNA 'tIeJ'I "P. halophil~<:" UCl~U'lJflii!~rJ 
. . 

~ .e{, .:::1 0 Q,I .<::1 9J .c:!t.c:! 

m~UClfl'flflC1'~CleJ'U '1 'W'lJ11 "P. halophilus" JJCll~'lJ!'lJC1''tIeJ'I I 6S rRNA 'YIf1CllrJi1':1eJJJfl11JJ 

fflJ'Vl'U-fil flc1i~ tl'lJU'lJflii!~ rJ 1 'U flriJJ enterococci UCl~ camobacterium JJ1flfl11U'lJflii!~rJ 1 'U flriJJ . . 
pediococci ~'I')f1 "P. halophilus" Hl'UC1'~CI Tetragenococcus 

fllnhlflf.)l'U Validation list 'tIeJ'I International Journal of Systematic Bacteriology 

(Validation, 1994) 

l'U Bergey's Manual of Systematic Bacteriology (1986) UC1'f1'1flW C1'JJir~'tIeJ'IU'lJflii!~rJ 
')J 

Pediococcus halophilu<: 1~~'Ii1 

flW C1'JJ'lJ'fl'YI1'lffW~1'U 1'Y1rJl (morphological characteristics) !iJ'UU'lJfliii1rJ~f1 il!! mJJ'lJ1 fl 

nl fl ClJJ ,) f1!~ rJ'I~ 1!1l'U ~!')fmf ! ')fCl "fii1 ~ mll 'U! ')fCl "!~ rJ1 lJj!f1~eJ'U~UCI~ lliC1'1 1'1 C1'11 eJ 1 
'" '" 

f1WC1'JJir~'YI1'lfll':l!'il5W (cultural characteristics) !'il5W'~,*1'lJ'UeJlil1m~'I ifliai1'Y1H 
• u u 

9J' cI .<:::I, .q ~ t i ..:::t..::.t 4.c:::l 'l 91 
flClJJ !C1''Um'UI!J'UHflCll'l l.0 JJClCl!JJ'fl':l Vl1't1eJ'I fI Cl'U!':IrJ'lJ (smooth) UCI~JJC1''tIl1 UCl~ !'IH1C1l 4-

5 1'U ffli11'lJfll':l!'il5ty 1 'UeJ1i11':in1C11 

flW C1'JJir~'YI1'lC1'~':I1'Y1rJl (physiologica I characteristics) -WW'lf~!i1JJ1~C1'JJ l'U fll':l !'il5tyfieJ 

7.0 UCl~ 8.0 ~W i1 ~ii~!i1JJ1~C1'JJ 1 'U fll':l !'il5ty fieJ 30-35 eJ'IfI'l!')fCl!;rJC1' C1'1JJ1':1T:1l'iJ5ty 1~1 'U 

115JJ1W t')f!~rJJJflCleJ 1':1~ 18 !l1eJ1!')f'U~ UCI~115JJ1W t')f!~rJJJflCleJ 1':1~ 20-26 !l1eJ1!')f'U~ 

'fll':il'lii 5 

~..,. '" '" lit • 91 lit 0' 
flW C1'JJ'lJ'fl'YI1'l'lf1!f1JJ (biochemica I characteristics) AJJ C1'lJJ1':1f1C1'':Il'lW'U A 'b'JJfll'fllkCl C1' 

lJjcrlJJl':ifl~eJrJeJ11~i1'U C1'1JJ1':1tli1JJm11'fllCl eJ~niJt'UC1' 1':1 i'lJC1' JJeJClt'YIC1' !JJkClcJii'VlC1' 



UCl fl~flleJ 1 'b'uJeJ1H'1J'lJU eJ Cl !! Cl~iJri 1!'IJeJ1!'b'lJ ~llJCl'UeJ.:j il':l'f;'.,(UCl~ 1'b' 1 ~;lJ 34-36 nl eJ 1!'b'lJ ~ 

hlfJ1~ T halophilus ATCC 33315 !llmn!'J1~lJ{m~)~llJ (type strain) 1wnmJjtJ'lJ!l1tJ'lJ 

d W~ Q ~ 

~ nwYl 5 flU! C1'lJ'lJ~"nHYnJ'VItJl'UeJ.:j Pediococcus specIes 

~ ~ :g "v, .-
v, !::; (» ~ ~ 

flU! C1'lJ'l1~ ~ ;;] ~ .g \.J U (:j (:j -s:: (» 
a ........ .;i ~ . s::: ;::: s::: v, ~ ]-~ l ~ 

.8 ~ (:j 
s::: '-.. s::: (:j .~ 
~ (:j 

.~ 
(» 

.(J 
-s:: S I::l.. I::l.. (:j 

~ ~ ~ ~ ~ ~ ~ ~ 

+ + + + + + + 

+ + + + 

+ 

4.2 + + + + 

7.5 + d + + + + + 

8.5 d d + + 

3. !1l~f.1J1lJ l'b'!~mJflCleJ ''J~ 

4% + + + + + d + 

6.5 % + d + + + + 

18% + 

.d 
L'VIm Garvie, 1986) 
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OJ"'> 
v; 

tr --
flill i:l:!Jll<fl '" ~ 

~ ~ :~ :S ~ , ~ v, -g '-l ;:; \::s \::s '-l -l:::: "-' 
Cl -~ 

, 
~ ~ .~ v, ~ I::l.. "-' 
~ 

;0. 

~ 
,9 ~ ~ \::s 

~ ~ ~ \::s -;; -g ·s "-' 
.~ 

-l:::: I::l.. I::l.. \::s 

0..; 0..; 0..; 0..; 0..; 0..; ~ 0..; 

91 1 '" fl11i:1':nmrw 9f:IJfl1<fl1mi:1' NO + + 
. "''''''''' fl11 (JeJ(JeJ 11'il'W 'W + + 

>' 

fl1111 iJ ml1 <fl1" : 

eJ~nu1'Wi:1' + d + d 

11111i:1' + + + NO 

19f1"i:1' d + d 

H"fl1'V1i:1' + d d d d 

:lJeJ" 1'V1i:1' d + + + + + + 

A:lJm9f1'V1i:1' d + 

9f1fl1i:1' d d d + + 
'" 

'VI1tiJ11"i:1' + d + + d + + 
"'> 

1 fl f19f'VI1 'W d + + 

HiJ~ + 

"" f1Cl19feJ1eJ" + 
"'> 

H:IJ'W'W'VIeJIJ d 
"'> 

9feJ 111 'VI eJ" 

leJ 19f!:lJeJ{'\leJ~mfllWfl~fl OL OL DL L DL DL L L 

.d 
('VI :IJ1 : Weiss, 1992) 

+ 90 AtleJ {19f'W 'Pi'111 eJ:IJ1 f1 f111'\l eJ ~ i:1'1 (J-W'W £Ullfll111 (J , 'If I>l" fl11'V1~ i:1'eJll11l'Wll1 f1 , 

90 AtleJ{l9f'W 'Pi'111eJ:IJ1 f1 f111't1eJ~ i:1'lm~'W £Ullfll1A1 (J , 'If I>l" fl11'V1fl i:1'eJ 11 !1l 'W "11 , 

d , 
11 cI d Q.I d .c:td. , 'If I>l" fl11'V1~ i:1'eJll11l'Wll 1 f1 11-89 ! eJ119f'W<fl'tleJ~i:1'lm~'W1iUllfl'VIn(J , 

"" NO fleJ iliihj'eJ:lJi,1 
'" 
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" 
Satomi HCl :::: flW :::: (1997) Rn£llU'IJflrit~Clm'flUClfl~fl 'IH)'IJ !~ lJ lwll111mllmt1iin (squid 

, " 
liver sauce) 'tJeJ'lt11~'W .y]'l11lJ'fl 11 fflClfl'W{ 'Vl'IJ11tllnf111 Rn£l1J:1n£lW::::'Vl1'lYllu,t.mJ fleJ 

, " 
flJllJffllJ11tl!t1~tu i~rieJW 11 nil 40 eJ'lfl'WIHU9fClff mllJffl1J11tl~eJCleJl1;u'W f111lrilnllwllCl 

u , " 

HlJ'W 1 'Wff eJ::::nul 'Wff uCl::::'b'l fl1ff Uct::::f111fffl'l iMlln'W 
" 

" ~!~'WWtllm'l1flUfl~!~'WW i.~'IJn'fl!'b'i'W 

ffllJ l1tl~'fl~ lH 'W nU'lJflri!~Cl~!H.1f) i.~dj'W 

11lJ.y]'lnl1Rn£l 1,h~'IJ!'IJff'tJeJ'l 16S rRNA 'l'l'IJ111ll 

T 
, " & .d. Q,I":::"Q.I .:::{ 

lIIuriatic us 'b''llJfJW fflJ'IJ~'fl'l'W 

!1J'WH'lJflril~Cl~'fliYumlJ'lJ1n 11lnCllJ !-ff'w:h'WfI''Wunm'l 0.5-0.8 i.lJ Ifl1!lJ~1 !~Cl'l'fi'J 
" " 

!1J'W~!'b'Clcl11~eJ!il'Wfi !fl~eJ'W~1ll1~ IfllctuiY'tJlJ 'tJeJ'IJ!~Cl'IJ hi'l'W'W Hl'W~l'WfI''Wunm'l'tJeJ'l 
" '" '" 

1 fl1ctU 1.5 ilClii!lJ~1 !'il~qj 1~' 'W 1 'b'!~ CllJflcteJ i. 1~ 1-25 !lleJ1!'b''W~ 11~lJ1W 1 'b'!~ CllJfl ct eJ i. 1~~ 

mlJ1::::fflJ fleJ 7-10 !lleJ11'b''W ~ !'il~tu 1~~eJtlm nil 15-40 eJ'lfl'l!'b'Cl!9fClff !'il~tu i.~~eJW 11 nil 
u q 'tI u q 'tI 

n1lJ1::::fflJ 25- 30 eJ'lfl'l!'b'Cl!9fClff U'fii.li!'il1qj~ 45 eJ'lfl'l!'b'Cl!9fClff !'il1qji.~~.yj!eJ'li 5.0-9.0 u'fi 

!'il1qj 1~mlJ1::::fflJ~.yjW'li 7 .5- 8.0 !il'WU'lJflYi!~Cl~ 1li'lieJ'lJeJeJ nci!t1 'W (facultatively anaerobe) ill 

fffl'l!eJ'W 1'b'JJfll~lmff i.lifffl'l!eJ'W l'b'JJeJeJnci!'flff lli~eJCleJl1;u'W 1ll~~hff1'Wnn~ fffl'l iff~l 

n'W uCl::::m:rmfl~lCl'liU'fl'fil'l '11~ ~'l~111'l~ 7 i'flCln T muriaticus JCM 10006 !il'WfflCl 

speCIes 

~'fliYumlJ 

f111fffNfflleJ1 

T halophilus" 

ATCC 33315
T 

+ 

T lIluriaticu.."b 

JCM 10006 T 

+ 



Tetragenococcus species 

" 'U'Ul~6IH)\I!c)Hla (J..1m) 

crf)'l:Jill~ 1 fll au 

4.2 

5.0 

7.5 

8.5 

9.0 

9.6 

'" 45 eJ\lfl'W))'Cl!C))'r/(1' 

f)l'H'i1~tyl 'U 1 C))'!~mJflaeJ 1119l' 
~ I " " o !lJeJ'HC))''U~ 

~ I" " AlJ eJ'H C))''U <fl 

4 AlleJ{!C))''U~' 

T halophilus" 

ATCC 33315
1 

1.0-2.0 

ND 

+ 

+ 

+ 

ND 

ND 

+ 

+ 

ND 

ND 

d 
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T muriaticus
b 

JCM 10006 T 

0.5-0.8 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
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Tetragenococcus species 

T halophilus" T muriaticu.~b 

ATCC 33315
r 

JCM 10006 T 

fll)'!1l1ty"W 1 C})'!~t111fHH) ')'~ 

6.5 U 0' 0' ! eJ),!C})'U~ + + 

10 U 0' 0' ! eJ),!C})'U~ + + 

18 U 0' 0' ! eJ),!C})'U~ + + 

25 U 0' 0' ! eJ),!C})'U~ ND + 
v '" '" Cl flll ill ::;'YI1~ '})d! 'fill 

91 , 0' "" 
fllnnVUeJU C})'lleJeJflC})'!flff 

91 , 0' 
flUff)'H!eJU C})'llm~l!Clff 

1 ~ ImweJ1!llUl1!'Y1fivl + + 
. 0'",,,, 

fll)'t1eJtleJUllUU 

91 '" '" flUff)'H~ff~l11U ND + 

flU1~dff1u!'YI),~ 

teJ 1 C})'!lleJ1'\leJ-:jmflUCl'fl~'fI L L 

" fll),lfiJmll~lCl ; 

eJ::;)'l1Jltm + 

vl),fll'Y1ff + + q 

t)' hH:r + + 

'l11~11Clff + + 

C})'l'fl)'ff + 
" 



Tetragel1ococcuS species 

"" UlJ 'U 'U'VleHl 

mllf1!'U~ 
" 

!9f hff 

Ul.lfll'Ylff 

"" 9fe:ll.l1J'Yle:ll.l 

"" !\9l f1 9f'Yl 1 'U 

uil.:J 

UlJ'U 1 'U ff 

llYlytl'Uff 

T halophilus' 

ATCC 33315
T 

NO 

+ 

91 
'Ue:l:IJl.l1Ilf1 Garvie, 1986 Ul.l~ Weiss, 1992 

b 91 . 
, 'Ue:l:IJl.l'il1f1 Satoml Ul.l~f1W~ , 1997 

28 

. . b 
T mUriatIc uS 

JCM 10006 T 

+ 

+ 
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f)1 'J i ~t'YlfliAfl ~ t-a 'WW 1eru ~1~ t 91~'W i'W f) 1 'Jflf) 1>1 H) 'lif) 'Jllili 1 'W 'lJ el~U1JflYi t~fJ 

f)11fYfl1:11E1l-! m:JJi1il'U'lJel~U1Jfli1t~ {J T y;lCJ 1 'If'fJW ff:JJiJ~'YI1~ifw JIl 'U 1'VlCJl f)1m)~ty 

ff~11'Y1{Jl :Jf1tflii UC1~t'1l'1:JJi11{J1 11lJ~~EI~fl'llj ~f) El1J'lJEI~N'Il~1'1l'C1 -a (cell wall composition) , 

EI~fl'll1~f)El1Jmfl !'lJiJ'U'lJEI~!'1l'C1-a (cellular fatty acid) lE1T'1l''YI~'UEI{J~fl1T'U'U (isoprenoid 

" 
quillones) T'llj~'U'llnf:JJfll'U!'1l'C1-a (whole-cell protein analysis) f)nff1'l~ h'l~wii'U (polyamines) 

!H'I~fJW fflJiJ~t'U '1 'lJEI~l'1l'C1r;f ~~d~lmlf)lIW~'YI1~YlT 'U !'YIil !~ff1mjtl~fl~lU'Uf)U1Jfli1!~{Jmfl 

U 1Jfli1!~ {J1J 1~ ffll ~5ii5 f)i:lW~fla1{Jtl'Umml'U 1~ff1mjtl~fl~ 1U 'U f)!!'lJfli1!~ {J !~tl f)J1 EI~ ~~ l~ii 
'U 

f)1j't11t'YIflilfl~!~'U!Ell~1JnY;}!'1l'i'U ~~dj'U5f)i:lW~'YI1~~T 'U !'YIilm 1 'If'! 'U f)1j~fl~lU 'U f)U1Jfli1!~ {J 

~ii'\1m{Jffil~5 (Axelsson, 1993 ; Yaeshima , 1996 ; Stiles UC1~ Holzapfel, 1997) 

" .d Q,I <V ..::! 

lJ'\1C1f) f) ny;}~'U 

, " 
~EI !Wf)~!~'U1E1ff1{J~1,rt1j'Uff1m~{J1Ty;}{Jl'1f'fl11lJ1'EI'U '\15~~1f)'Il'U'Vhl,r!~'UC1~mh~'If'1 '1 ~!~'Uw 

ff1m~ (J1~~ f)51Jm~'lJ~ tl'U ~ f) (annealing) f)1j~1J~tl'UiJ f)!1I'UU1J1J~:JJ T flCJCh'U~j1lJ tl'U ~~ii 

, " .o:::! .c:! Q.' ad;4 Q,.f Q,I cI Q.I • .c::l.o:::t d Q,I Q,I cI 

U 1J fl'YI!j {JffEl ~ ff1 (J'YI'U ~'YIlJ fl11lJ fflJ'YI 'U 11 f) 'U 'YI'lJ11lJ~HEI'U!EI ff1{JNfflJ (hybrid) 'lJEI~'Y1 ~ ffeJ ~ ff1{J'YI'U ~ 
iI 'jJ,., 1 

lfty;}o\i'U i1if) n~j1~ffEl'lJf)n!ft~~!~'UWff1{JNfflJihh lilT fl m~{J~U1Jfli1!~ (Jff1CJl~'U £'\1l1~ (B) l'U • 
El1'\1n~ii~1!'Y1E1!~{JlJ (DP) U(l~ N

15
H

4
Cl ~~'V'hl,r~!~'UwiiJ1'\1'1lf)'\1'1lf)mf)~'U !i1E1~mf) 

, " " 
ri1'U~ f)ff1{Ji'U£'\1l1~ (A) !~(J~ 1 'UEI 1'\1 n'll f)~~~ii111'\1'1l f) , 

" " , 
'\15~ ~ 1 f)'Il 'U'li11 ,r~!~ 'U!ml~ ffEl~ff1{Ji 'U £!11 'U ff1m~ (J1Ua 1111lJ 1NfflJ tl 'U . 

~n~ ffEl1J~!~'U!EI ff1{JNfflJ 1 fl{Jf) n~mh'UNfflJ 1 'U 

... "" '-'I 0' 
'1l'!'1l'{JlJflC1E1 tjfl (CsCI gradient) 

~~!'ll~ 3 (Stanier UC1~flW~ ,1986) 
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!'Vlfliifl~hSll1'€J l~1Jnfj!'1l'i'll!llll f1l'j<f'l'j 'J 'i) cHJ1Jfl'J llJfl-a' l(Jflil~'Vll~~!Sll1'€J'U eJ~U1Jfl%~ (J 2 

1:Yl(J~ll 11 ~~nJ~ 4 111~!Sll!eJ1:Yl(Jfi'UeJ~U1Jfl.yj!~(J1:Yl(J~ll 11~~eJ~ f1l'j<f'l'j'J'i) 1:YeJ1J lH!'Llll ~!Sll!eJ 1:Yl(J 
Q ~ ~ q 

!~(J'J <fin 'i)1:YeJ1Jfl11lJfla'1(Jflil~ n1J~&uteJ 1:Yl(J~ll 11:JJ1<f'1'j;)'lU 1 fj(J111 1 -H~tSll!eJ1:Yl(J~ll 11:JJ1<f1'j;),lll 
q d3 q of3 

1 -HdJu ;ut~ f) '1 U"~UfJf) 1 -HdJu ~tSuteJ 1:Yl(Jt~(J'J 'H'~'i)lmf u ~~nWlf)~tSuteJ 1:Yl(Jt~ fJ'J;ll!~ f);i 

'i)~ 1~t1Jlll 'Vl'j1J~t~llteJ '1-11 l11r-mlJ n1J~t~uteJ1:Yl(Jt~(J'J~~eJ~ f1l'j<fl'j'J'i)ffeJ1J 'I11f)~t~uteJiifl 'JllJ 

9J .di Q.I Q,./ Q.I .., 9J Q.I .... 1 d d Q.I ,cl 91 ..s 
flmfJfl" ~ f)U 'i)~ 1:Yl:JJ11tl 'i)1J f)ll ! Y>l 'JY>ltlJ eJ 1 t '1l'U <fI f111 'i)1J fl f) 'i) ~ffl:JJ11tl1J eJ f)fl 'J llJfl" lfJfl" ~'Vll~ 

'" 
~tijllteJ 1~ (111~ 4 a) 111ml1eJ{t'1l'u~f11n)1Jfi~lU1:YY>l~ ';htlluU1Jfl.yjt~fJflU"~1:YlfJ~U£ (111~ 4 b) 

~ ~ q ~ 

(Brock , 1974) 

;\ I)ouhle-. /)ouhk· A' 
SII;\lldcd ,u;lll(kd 

.. I 
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9J <51 1 0.:::51 .:::l ~ d 1II gJ 

McCarthy Uft ~ Bolton (J 963 , eH:Jtl-:J 'U Johnson , 1984) 'l11fln~'H~ !eJ'U!eJff1m~W1 r:J 
~ ~ . 

1'UU~'U!1)fteJ1fl1 hff uft ::;yh 1 ..ru~'U!~ft!1J'U;'U!afl"1 ~lfl,:r'Uth ltJ 'n:lJflU 1 'Vl'Ju~hg'U!eJii~~ 

'iW1fl f1' 1 Uffn f1 :m:r 'U Mll'Vl f'l ff (radioisotope) !f)~u1J'U ~!g 'UW fflU~fflJ~ ~ ~ eJ ~1 'Uu~'U! ~ ftlHl 'I ~ 1 fl 

tl'1'1!.y;eJtl1~~ff1'J f1lJilt! ~ m'Vlf '1ffrlJ 'U!f)'UeJeJ fl itJUtl'1 111 itJ-JfUm::;fll'U1W 1ntJ11J1W'UeJ'I ff1'J 

f1lJiJ'U~fn'Vlf'lff1'Uu~'U!~ft Denhardt (1966 , ~1'1~'11'U Johnson , 1984) i¥m:l1!'VlflUfl~!g'U!eJ 

i~Un~!C))'i''U 1~U'tllfl1'J~1 '1~hg'U!eJff1m~U1 Hu'Uu~'U i'U l~'J!C))'(l(ll(lff (nitrocellulose) ~fflJ 
'U 

~lfl 

tJ11J1W fl n! f)~~!gU!eJ ff1U~fflJ ~ 1 fl ~!gU!eJ ff1 m~ U1'UeJ-:JU'fift::;ff1U'WU'i (heterologous duplex) 

11 n ~ 1 UtJ1lJlW fl n !f)~ ~!g U!eJ ff1U~fflJ ~ 1 fl~!g tHeJ ff1U!~ U1'UeJ'IUUflii!~ U ff1U'W'U li!~ U1 f1'U 
q 

(homologous duplex) 
~ 

~!gU!eJ 1 U 'J::;~U ffil:;hY'UeJ'IUUflii!~ U ';h~eJ'Iiiri 1fl11lJfltl' 1Ufli1'1'l11'l~!gU!eJ~'1u'fi 70 !tJeJ {!C))''U ~ 
~ 

~'UitJ ~'1~::;~~!1Juffil;~!~U1f1U 

Pediococcus 

strains) P. 

pentosaceus, P. acidilactici, P. damnosus , "P. soyae", "P. halophilus", P. parvulus, 

, 1 44 A c:! 
P. unnae-equi U(l::; P. homan 'VlU11 'UUUfl'YI!'JUm~U(lfl~fl'b'eJU!fllJ "P. halophilu.'>" NISL 

~ .-
7129 (Tetracoccus No.1 ff1U'VlU1!'U6'1 OrIa-Jensen ,1919) Am::; P. soyae ATCC 13625 

(ff1U'WU'i'UeJ'I Sakaguchi ,1958) ~UUfl if1'~lfl;~1 iifl'J1lJfltl'lUfli1'1'Y11'1~!gUW f1U "P. 

halophilus" Am::; "P. soyae" fflU'WU'i~U"1 (85-100 Am::; 81-100 !tJtJ{!C))'u~l~lJJlftfj 
~ 

~llJth~u) ~'1UU~'1UUrrUi1 "P. soyae" !1J'Uuuflii!~Uff1U'WU'i!~U1f1Uf1U "P. halophilus" 

fl ni¥mn~!gU!6 i~U1!~!C))'i'uiil1mU1i~i1ulJi¥mJ1 if1'u ri 1i i~~'JeJ fl;tJ::;'Vl1 i'l1~ 

(hydroxyapatite) 'UeJ'I Brenllertm::;flW::; (I 969) 1iWu!C))'lf SI U1flft!eJff (SI nuclease) 'UeJ.:J 

Crosa !m::;flW::; (1973) Am::; GrimollU!(l::; flW::; (1980) 1ifl1'J'tl11IiJUn~!C))'i''UUUU~U 
A..c::tAAd..d. d'';'" 

!lJlJ!U'JU 'UeJ'I Denhardt (1966) !!(l::;11ieJ'U!'VlU(l 'J!'U!~eJ'J!'J'b'U (initial renaturation) 'UeJ'I De 

9J <51 1 Ley !m::;flW::; (1970) U(l::; Huss !m::;flW::; (I983) (61'1tl-:J 'U Goris, 1998) 
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.yhlH'!fl~~!~'UnHntlNII1Jf1';HJ i'VIlU~&l.HeJ~~~~Hnflf11tJ 1vn~ lu ieJ~'U !m~~'J111lIeJUflTHfl~ 

~!~ 'U!eJ IIltl NII1J 1~ 111 flU fi fl1 tll'\.l eJ..:j lu i eJ~W)UlIm'J'l.hll1~'U (streptavidin) ~ !~eJ1J~~ nu 
~ .. 

W'U '9ilJ' U~1~nll1 ,rlIl'J~..:j~'U'\.IeJ..:jleJ'U '9ilJ'!fl~f1l'J!U~tJ'UuUa..:ji1lIl1Jl'Jfl~'J'Jl1lIeJU lf1 

" ~ '" ~..:j'U (Nagata ,1985) 

1. ~1..:j~!~'U!eJlIltll~tJ1a..:j 1'U'1J i fl'JrvH'l~ 

2. 1~Un~19ii''U f11tJ i'Vf'JU~1~'U1eJ~~~'Wlflf11tl lu i eJ~'U 

3. Ufimtln~'\dl..:j i'Vf'JU~1~'UleJ~~~'i!mflf11tllu ieJ~'Un1JlIm'JU'Vl11~'U~ 

l~eJ1J~~nUleJ'U '9ilJ' 

11if1l'J~~'i! mfli 'Vf'JU~1~'UleJf11fJ hH ~ 'U ieJ~'Uiifl1l1JmlJl~lI1J fl11fll'J~~'i! a 1 flf11tliin 

n1Jl1'U~m'Vff..:jff liieJ..:jlllfl IInn1J11'U~m'Vff..:jffii'lf1..:jfl~..:j~n~J'U ( 1
125 iifl~..:j;1~ U'J~lJltu 60 

ua~ll1'UeJ'U ~'JlfJ~eJil..:jflltllI..:j ua~fll'Jfh~~'C1'l'Jn1Jl1'U~m'Vff ..:jff~1 ~U~Tl'h if1fJlfl i11l111J'U 
~ q 

'I1fJ1J1 ~fll'J~~'i! mfli 'Vf'JU~1~'UleJf11fJ'C1'n~ lli1 'If'C1'l'Jn1Jl1'U ~m'Vff..:jff (nonradioisotope) lf1Ufl 

hH~1uieJ~'U (Kricka, 1992) 

~eJ~ ~l~'UleJ '~Un~l9ii''U (colorimetric dot DNA hybridization) U'UU~'U l'U i~'Jl9ia~ iaii 

nU1i'ft~eJeJ hnJ'Vl1fl~1~'UleJ 1~'Un~19ii''U (fluorometric DNA hybridization) 1'U l1J 1 fl'J1'Vfa~ 
" " 

11..:j 2 11iil1~hn~ l'U ieJ~'U~Y;l'i!alflnU i'Vi'J'U~!~'U!eJ 
o Q.I Q.I 0 ,:::f .c::S. 

lITH 'J'U 1l~ 111U 'U flU'Ufl'Vl!'J fJ streptococci 

U'Vl'Ufll'J 1 ~lIn n1Jl1'U~m'Vff..:jff 0'1111'U1iri'mm){~!1J'Vl1fl~ij~~1~'UleJ 1~'U1i~19ii''U 11~ 

~ 'J 11llIeJ 'U~! ~ 'UteJ i ~'U 1 i ~19ii''U 111 flU fi fl1 tJ 1'\.1 eJ..:jleJ 'U 1 9i11' eJ afll imi'ft eJ 'C1''ft ll'VllI (alka line 

phosphatase) ~!~eJ1J~~n'U'C1'm'JU'Vl11~'U 11fl'Jl~,rffl1lfHfljeJ..:j1!fl'Jl~,rff (color graph analyzer) 

R. ,'Jl .k , 11) i 
methylumbeliferyl -txD-galactoside) eJl'\.!NaW.ltllfl'JeJ..:jijl'U t1J fl'Jl'Vfa~ 
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Ezaki HCI~flW~ (J 989) 

fl11~fl~ CIlfl 1'Yi11l~&uteJ~':HJ lvn~ 1111 ~~'U U'Yl'U f)11l11~!~'UteJ 1~llnfl!'b'i'U1l'Uu~'U!llll!1l1'U 

1'Ufln~fl~lu'UflUllfl ii [1£J~n~ hfl1'Ull'U1l6 ~-:Jl11 1~~~1-:J1Jfl!~J ti~ i;ll:1JlJtl'\l1~!~'U!~i;llm~£JJ , 

'U eJ-:Jullflii!1 £In ~ 11fli;ll£J~'U1r ei' H~-:J~1-:J H1'U III 1 fl1!'YiCl~ !W~!~ll 11'1 'Um'lf'U~flflflJ1ll4'U~ , " 

~W'1fliJ,r~-:J !rl~~~-:Jf)1J~fl~lU'UflUllflii!1£JneJ 11fl~u£Jfl 1~'illfl~ib£J ~-:Jl11f)1Ji;lnfl~!~'U!eJ 
, " " 
'U~-:Jullflii!1 m!CI~ 1 ~dJ'U 1 'YiJll~!~'U!~ fln 1 ~!'YlfliJfl~!~'UteJ '~llnfl!'b'i'U if 'il~ 1 ~nCll,r~ £Jfl11 

fln~fl~lU'U flUllflii!1£J 1 fl£JfJ1~mHlflf)1J'YlH~l 'U 1'Ylil 

'JI , " 'j/ 

1i fl 11 11 U l' U U ';l ~ £I fl rp{1 'Ii' n 11 U 11 fl ii!1 £Iii! 'il1 ill I ~ £I 1 fl 1 'U ~ 1 'H 1 J! il £I -:J!:;;~ ti eJ , u 

Mycobacterium ~ -:J 1~! J CIll 'U f)11~fl~lU'U flUllfliit1£Jii-:J1~~1li;lil;51 fl£Jt1flllW~'Yl1-:J~ 1'U 1'Ylil 

'Ul'U1h~:IJlW 1 !$leJ'U ~-:Jllii;l~flJfll'Uflni'flll1~ib£J !~eJflJ1mJfl!~J~-:Jl~!'YlfliJfl"Jm)eJ h-
" " 

UJ'Yl1fl~!~'U!eJ 1 {!Jllnfl!'b'i'U 1 'U III 1 fl1 !'YiCl~ 1 fl£Jf)11~fl~ CIlfl 1 'Yi11l~!~'U!eJ~J £I 1"J 1 ~ 1111 eJ~'U 1 'U 

fl11~fl~1U'UflUllflii!1£J Mycobacterium ~-:Jl~nCll 3-4 iJ lll-:J (Kusunoki UCI~flW~ , 1991 ; 

Aoki UCI~ Yamada, 1994) 

Sugita UCI~flW~ (I 993) UJ~£Jfl~1~!'YlfliJflrlClweJ11!ll'Yl1fl~!~'UteJ 1{!Jllnfl!'b'~'U 1 'U , 

III 1 fl1!'YiCl~ 1fl£Jfln~fl~CIlfl l'Yi';lll~!~'U!fJ~J£J 1"J1~ 1111~~'U l'Um';lfffllln~1l1liJnrnr1'Yl£J1 
. . " "'''' ""1'J1""1 'JI' .d/ ,ollJ'JI hi 0"" 'UeJ-:JUllfl'Yl!J£J Plesiomonas shigelloides 'Ylfl~ 'H!flfl ';lfl'YleJ-:JJJ-:J 'b'-:J'Yi1l 'Uf;'l11i;l'IJ~-:JlJf;'l1'U 1'ilfl 

" " . 
Uf;'l~ll1~fl 1i11 i;ll:1JlJtlf;'lflJ~£J~nf;'ll!!CI~U J -:J-:J1'U 1 'U fl 1J~fl~lU'U flUllflii!1 £Jiiij~l'U J'U:IJlfl 1 fl £I 

t1flllW~'Yl1-:J~1 'U 1'Ylil 

Sugita Uf;'l~~W~ (1994) !!CI~ Kazowski Uf;'l~flW~ (I 995) 1 ~!'YlfliJflrlmf;'l~11!ll'Yl1fl 

~!~'U!fJ 1 {!Jll1!fl!'b'i'U 1fl£Jf)11~fl~ CIlfl 1 'YiJll~!~'U!eJ~J£J 1"J1~ 1111 ~~'U 1 'Uf)11~fl~lU'U fl 
" 

ullflii!1£Ji;lflf;'l Aeromonas sp. l'UuCIlu l~fl 

QJ 0 .c1.c::t 1''''' & Suzuki Uf;'l~flW~ (1996) 'ilfl'il1U'U fl!!llfl'Yl!J£Ji;lflf;'l 'HllfleJ Agromyces mediolanus 'b'-:J 

!~lJt'1l'UUllflii!1 £I 1 'U i;lflf;'l COIynebacterium mediolanum 1 fl£J 1 ~!'YlfliJfl"J~eJ~ h !ll'Yl1fl~!~'U!eJ 

1~1l11fl!'b'i'U l'U III 1 fl1!'Yif;'l~ 1 fl£Jf)11~fl~ CIlfl h'lJll~!~'U!eJ~J£J 1 "J1~ 1111 ~~'U 
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Satomi UCI::;flW::; (1997) 

1J1flt111lm\ll flll mlfii fl T ~ U;;1fl1:l1fl11lJfl cl'l Ufl ~ \l'Vll\l ~&U!eJ ~ ';W!'Yl fI 11 fI fl Cl!CI eJ 11 !lJ'Vl1 fI ~&U!eJ 

'~lJ1'Y't!'lf~'U"u 1lJ T fl 'l!l'WlI ~~~~ mflT 'Vl1lJ~!~'UW~';W hJ1l1 1lJ T eJ~'U 'YllJ11UlJfll1!1Um'fl 

UClfl~fI'ti'eJlJ!~lJ~UUf) 1~ 11 fflU~'Ui' \hiiifl'JllJflcl'lUfl~\l'Vll\l~!~'U!e!f)lJUlJfll1!1UmY'tUCl fl~fl , 

'ti'eJlJ!~lJ T. luzlophilus lAM 1676
T 

(15-49 !lleJ1!'lf'U~T3TlJ lC1fi) UCI::;\I1f)fl11;;1fl1:l1,h~lJ!lJff 

'lJeJ\l 16S rRNA 'lJe!\lUlJfli1!1U~!wf) 1~ 'VllJ11iifl'JllJflcl'lUfl~\lf)lJUlJfll1!1U T. halophilus lAM 
'd.:::t Q.I 0'.::::1 

UffY't\l'J1UlJfl'Vl!1U 11 fflU'Vl'Uli'l'l!Wfl . 
" "1 91 '" ~ " '''I " , ~I"'''' 

!Y't'U \IY'te!~ 'UffflCl Tetragell(x;occus UlI!lJ 'ti'fflJ'lfff T. luzlophilus 

~I"'''', ,"" fflJ'ti'ff lflJ fle! Tetragell(x;occu.', murialicu.~ 



'" 'lJ'Yl'Yl 3 

1. lfl~eJ~1'flrilf)1,)~'flf)iltmi;l ~ (Spectrophotometer) ~'U. UV -160 '\JeJ~'lJ11J11 

Shimadzu, Japan 

2. lfl~eJ~1'fl~leJ'lf (pH meter) ~'U. <l> 43 'UeJ~'lJ11J'Yl Beckman, USA . 

.dt • ..d. Q.I d A Q..I 

3. 1fl,)~Hi1'U.m11'J~lh'lJfl11:JJW'U. (Refrigerated centrifuge) '\JeJ~'lJj£l'Yl Hitachi, 

Japan 

4. lfl~eJ~~'U.mil'J~'ll1'lJfl11:JJ1~'U. (Refrigerated centrifuge) ~'U. 2K15 '\JeJ~'lJ11J11 

Sigma, USA. 

~ ~ , ~~ 

5. f)Clfl~~Cl'YI'lHr'U.U'lJ'lJUi;l~ (Microscope) ~'U. CH-CO 1-764604 '\JeJ~'lJ)£I'Yl 

Olympus, Japan 

6. m~/fl~~Cl'YI)HI"UU'lJ'lJm~fl11eJ ~'U. CK2 '\JeJ~'lJ11J'YI Olympus , Japan 

7. 
;'..:k I ~ I ~ Q.I 

lfl)fl~'U.~eJ'lJ~11'lfeJ (Autoclave) ~'U. HA -36 '\JeJ~'lJ)£I'Y1 Hirayama, Japan 

"';.Ji ,J t 

lfl)eJ~'U.~eJ'lJ~11'lfeJ (Autoclave) j'U. 1941X '\JeJ~'lJ11J'YI Wisconsin Aluminum • 8. 

Foundry, USA. 

9. 
9J 14, d ~ d , 

~U'lfWeJf)U'\J~~W'l1lJ:JJ -20 fl~fI'Wb'Cll'1)'I'Ji;l (Deep freezer) ~'U. CFM209P6WO 

~ ~ 

'\JeJ~'lJj£l'YI White ConsolIdated, USA. 

USA. 

10. 

11. 

., 
~1~lh'll1'lJeJW'I1flij (Water bath) 1'U. 84 '\JeJ~'lJ11J'Yl Precision Scientific, USA. . ... . 
~ I ~Q.I 

lfl)eJ~f\li;l:JJCl'l) (Vortex mixer) j'U. vortex-genie'\JeJ~'lJj£l'Yl Scientific Industries, • 

., 
12. ~ti:JJlcifeJeJW'I1flij 30 eJ~fI'11'1fCll;l'Ji;l (Incubator) 1'U. 6 '\JeJ~'lJ11J'Yl Precision 

'U 'II cu 'II 

Scientific, USA. 
., 

13. ~ti:JJt<)feJ~W'I1lJij 37 eJ~fI'11'1fClt;l'Ji;l (Incubator) ~'U. 86 '\JeJ~'lJ11J'Yl Memmert, 

Western Gennany 
., 

14. ~ti:JJtcifeJ~w 'I1lJij 40 eJ~fI'11'1fCll;I'Ji;l (1 ncubator) 1'U. UM 1 00 '\Jfl~'lJ11J11 

Memmert, Western Gennany 
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" 
15. 

16. 

17. 

'fl~'lJ OJ-ilt'jf~ (Hot air oven) 1'W T501 OE 'U~~'lJ~1J11 Heraeus, \\1 estern Germany 
... q 

" 
'fleJ'lJOJ-iWlfeJ (Hot air oven) 1'W 28208 'UeJ~'lJ~'1J'YI Elektro-Helios, Sweden 
... q 

lflreJ~cil'W1:IJ lfl1n~CI<fI (Microplate reader) 1'W 3550 'Ufl~'lJ~1J11 Bio-Rad, USA. 
, " 

19. ~1~m<ifeJU'lJ'lJCIlii'W11h~CI i'W BY -126 'UeJ~'lJ~1J'l1 International Scientific 
... q 

Supply , Thailand 

20. lfl reJ~i~'1HJ1'lJ i'W 1518 'Ufl~'lJ~'1J'YI Sartorius, Germany 
q 

.Ci Q/ Q I A Q.I 

21. lfl1eJ~'lf~CI~lfltlfi ~'W 1602MP8-1 'Ufl~'lJ1i:l'YI Satrorius, Germany 

22. lflreJ~~'W lfitll,*lirtl~ (sonication) 1'w TP 690 'Ufl~'lJ~1J'l1 Elma , Germany 

23. lflreJ~1fiyJ~eJeJ lnmJfll'Y11iil<fleJ1 (Fluorospectrometer) 1'U PTL-3965 'UeJ~ 

'lJ ~'1J'YI Jasco Corporation, Japan 

24. 
.dt 0 9J ...:!i d «=:\ Q.I 

lfl1eJ~'YI1mHU'lJ'lJWeJflU'U~ (Lyophilizer) 'UeJ-:J'lJ1i:l'YI Dura-dry, USA. 

25. lflrfl-:JU'lJ~l'WJ'W lflletil (Quebec colony cowlter) ~'W CC560 'UeJ-:J'lJ~'1J'YI Wisan , 

Taiwan 

1. nhH'YI'U (peptone) 'UeJ-:J'lJ~'1J'YI Oxoid , England 

2. 'YI11l1 'YI'U (tryptone) 'UeJ-:J'lJ11J'YI Difco , USA. 
tv .<:::t r/ .Q. Q/ 

3. p.j-:J'CYflfi\llfltl'CY<fI (yeast extract) 'UfJ-:J'lJ1i:l'YI Oxoid, England 

" Q.I ~ AQ./ 

4. p.j-:J'CYflfi\llfll'Ufl (meat extract) 'UeJ~'lJ1i:l'YI Merck, Germany 

5. fl~ 1 fl"ff (glucose) 'UeJ-:J'lJ11J'YI Difco , USA. 

" " .o:=:t ..s..d, l'I .<::t.. Q.I 

6. eJl11111C1t1-:Jl'lffl'YIH1"ff teJ (Triple iron agar) 'UeJ-:J'lJ1i:l'YI Difco, USA. 

7. l\lCll~'W (galatin) 'U~H'lJ11J'YI Difco , USA. 
A A r/ ..:::. Q.I 

8. "fffl:IJ1JClfl (skim milk) 'UeJ-:J'lJ1i:l'YI Difco , USA. 

6. '!f 1 fl1"ff (sucrose) 'UfJ-:J'lJ~'1J'YI Merck, Germany 

7. C)feJCl1J'YIeJCI (sorbitol) 'Ufl-:J'lJ11J'YI BDH , England 

" 8. uil-:JU'lJ'lJCI~CIltl'l11 1 ~ (soluble starch) 'Ufl~'lJ~'1J'YI Merck, Germany 

9. ~-u:IJ'Wfi'YIeJCI (D-mannitol) 'UeJ-:J'lJ11J'YI Merck , Germany 

'" ~ '" 10. flCllC)ffJ'lflCl (glycerol) 'Ufl-:J'lJ1i:l'YI Carlo, USA. 

11. ~- lC)f lC1"ff (D-xylose) 'UeJ-:J'lJ11J'YI Sigma, USA. 
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12. ~-!llJ'W 1 'W Cl' (D-mannose) 'tJel~'U5'tJ'j.1 Fluka , Swizerland 

13. ueHl'Yh-klJiift~-fHllf19fltl~ (a-methyl D-glucoside) 'tJel~'U5'tJ'j.1 Sigma, USA. 
'U 

14. ~-llJm9fl'YlCl' (D-melezitose) 'tJel~'U51l'Yl Fluka , Swizerland 

15. l1'llJ 1'W Cl' (rhamnose) 'tJel~'U5'tJ'Yl Difco , USA. 

16. llelCl-C)fel'll'UCl' (L-sorbose) 'tJel~'U51l'Yl Sigma, USA. 

17. C)fla9f'W (salicin) 'tJel~'U51l'Yl Sigma, USA. 

18. ~-lhf) 1'YlCl' (D-fructose) 'tJel~'U51l'Yl Fluka , Swizerlalld 
q 

19. ~-l'll 'UCl' (D-ribose) 'tJel~'U51l'Yl Fluka , Swizerlalld 

20. t1elft- el~Hul'WCl' (L-arabinose) 'tJel~'U5'tJ'Yl Difco, USA. 

21. HvlfJhm (raffmose) 'tJel~'U51l'Yl Difco , USA. 

22. ~-f)1t1Clfll'YlCl' (D-galactose) 'tJel~'U51l'Yl Fluka , Swizerlalld 

23. lJelCll'YlCl' (maltose) 'tJel~'U51l'Yl Sigma, USA. 

24. ~-'Yl1 ~11CJCl' (D-trehalose) 'tJel~'U51l'Yl Cica Kanto , Japan 

25. llJill'U lelCl' (melibiose) 'tJel~'U51l'Yl Wako, Japan 
.::::! ..:::.. A. A. Q.I 

26. fl-el~lJf)fllCl'W (D-amygdalin) 'tJel~'UTlj'Yl Sigma, USA. 

27. ~-lC)fClal'U lelCl' (D-cellibiose) 'tJel~'U51l'Yl Sigma, USA. 

28. lflf)C)f'Yl5t1 (dextrin) 'tJfH'U51l'Yl Difco , USA. 

30. t1Clfll 'YlCl' (lactose) 'tJel~'U5'tJ'Yl Difco , USA. 

31. 1ClCl'~at1 (esculin) 'tJf)~'U5'tJ'Yl Sigma, USA. 

1. lfll'Wt1'YlCl'lCitllJl~ Ifl'll'i1t1elell'YlvlelCl''Yh!'Yl~ (di-Potassium hydrogen 

orthophosphatate, K2HP04) 'tJel~'U51l'Yl Carlo, USA. 

2. lC)fl~tllJel~9f!'Yl~l'Yl'll~lfl'l~ (Sodium acetate trihydrate, CHpONa. 3HP) 

'tJel~'U51l'Yl Merck, Germany .. ~ ~ 

3. 'Yl'J'W 80 (Tween 80) 'tJf)~'U'l1l'Yl Ajax, Australia 

4. t1ellJ ImutllJ9f!'Yl'l<fl lfll'UiYfI (Ammonium citrate dibasic, (NH~)2HC6H507) 'tJel~ 

'U1''tJ'Yl Sigma, USA. 
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5. llJJf)'t:hClfI'J:lJ95cH'l'~'fl (Magnesium sulphate, MgSOr 7HP) 'UeJ\l1J1JJ'YI Carlo , 

USA. 

6. U:lJf1fllU ff95tl!l~'fl l:IJ 1 'U l~1'fl 1'fl(Manganese sulphate monohydrate,MnS04.4Hp) 

'UeJ\l1J1JJ'YI Carlo, USA. 

7. lC))'1~I'J:lJfltleJ11~ (sodiumchloride , NaCl) 'UeJ\l1J1JJ'YI Carlo, USA. 

8. lf1tlClf'U (glycine) 'UeJ\l1J1JJ'YJ Ajax, Australia 

9. 1'fllC))'1~I'J:lJl~1'fl11~'U1'leJ(n1'l'fl (disodium hydrogen phosphate , Na2HP04) 'UeJ\I 

1J1JJ'YI M&B , England 

10. UeJtl-eJl{;U'U 1:IJ 1 'U l~ 1'fl1f1tleJ 11~ (L-arginine monohydrochloride) 'UeJ\l1J1JJ'YI 

Fluka , Swizerland 

G G G G "" &.d ~ """" 11 "" 11 11 1 11 " 11. leJU,ltJU,ltJU,leJU-l'YI'YI111:IJ'YItl-'HU\I,ff-l1UtlU !'fleJ~:lJU 1'fl!~ 'fl1f1tltJ 11'fl 

(N,N,N ,N -tetramethyl-l,4-phenylene diamine dihydrochloride) 'UeJ\I'U1JJ'YI Fluka , Swizerland 

12. 1'Y11ib 1'Y11U (tributyrin) 'UeJ\I'U1JJ'YI Fluka , Swizerland 

13. hJl!'YIff!Clftl:IJfltleJ '1~ (potassiumchloride , KCl) 'UeJ\l1J1JJ'YI Carlo, USA. 

14. 1 C))'1~tI:lJl'Y11tJ lfltll fI(1!tl'fl (sodiumthioglycollate) 'UtJ\l1J1JJ'YI Difco , USA. 

15. 1 C))'l~tI:lJ95(1!1'l'fl (sodiumsulphate) 'UeJ\l1J1JJ'YI M&B , England 

16. hh!'YIfflClftl:IJ1U!'YI1'fl (potassiumnitrate, KN03) 'UeJ\l1J1JJ'Yl M&B , England 

17. lC))'l~tI:lJl'UfI1{'UtJl'U'fl (sodiumbicarbonate, NaHC03) 'UeJ\I'U1JJ'YI Wako, Japan 
,o:;:t .c::t. .c::t. Q.I 

18. ~:IJl'YlU (hematin) 'UtJ\I'U'llI'Yl Sigma, USA. 

19. 9ftlrJtJ1iUl'Yl1'fl (silver nitrate) 'UtJ\I'U1JJ'YJ Merck, Germany 

20. m'fl95m~1f1 (sulfuric acid) 'UeJ\l1J1JJ'YI Mallinckrodt , USA. 
'" 

22. m'fl'~ i'fl1f1tltJ1f1 (hydrochloric acid) 'UeJ\l1J1JJ'Yl Merck, Germany 

23. 1~ 1'fl11~ull1eJ{tJtJf11C))'~ (hydrogenperoxide) 'UeJ\l1J1JJ'YI Carlo, USA. 

24. leJ1ilUtJtl (ethanol) 'UtJ\l1J1JJ'Yl Carlo, USA. 

25. l:IJ1ilWm (methanol) 'UtJ\l1J1JJ'Yl J.T. Baker, USA. 

26. VlUeJ1'l'YIli!iU (phenolphthalein) 'UeJ\l1J1JJ'YI Merck, Germany 

27. fl1ff~tlldleJ1tl'fl (crystal violet) 'UeJ\l1J1JJ'Yl Fluka, Swizerland 

28. C))'11'l1TWU (safranin) 'UtJ\l1J1JJ'YI Fluka , Swizerland 

29. VlUeJ(1!1'fl (phenol red) 'UeJ\l1J1JJ'YI M&B , England 
.c::1 C?.:::::), ..co. Q..I 

30. 1J'HJ:lJfl1C))'eJCll'WeJ1!l1C1 (bromcresol purple) 'UeJ \l1J11l'YI M&B , England 
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3 1. lih HlCl (phenol) 'U eJ'l lJ ~JJl1 Carlo, USA . 

32. 'YJ eJ{mmfJ'fl (fonnamide) 'UeJ'llJ ~JJl1 Carlo , USA. 

33 . 
cl cl I!! <> I 0' 0' <> <v 

LeJ 'U -W 'U - t~UJl1 Cl 'Vi eJ 'nJ1mfJ~ (N,N -dimethylfonnamide) 'UeJ'l lJ'JfJ l1 Ajax 

Australia 
.<:::t ..d, ll] d .-:::::. Q.I 

34. UlJf)'U!'b'fJlJflCleJ A'J~ (magnesiumchloride , MgC12) 'UeJ'llJ'JfJl1 Sigma, USA. 

35 . TVl~";l'UCll'Yi h~l~'U (polyvinylpyrrolidone) 'UeJ'l1J~JJl1 Fluka , Swizerland 

36. 'l1'Jl1eJ'U!~f)CJf 100 (triton X-IOO) 'UeJ'llJ~JJl1 J.T. Baker , USA. 

~ d ~Q.I 

37. 1'1f1eJClCl (ficoII type 400) 'UEJ'llJ'JfJl1 Sigma, USA. 

38. elCllJlJ'U llJ1'U (albumin bovine fraction V) 'UEJ'llJ~JJl1 Sigma, USA. 
" 

39. ~eJeJf)C)fh llJil1f1~~f1ueJcifl \l1f)f11,h~ll1iJi:Y (deoxyribonucleic acid sodium salt 

from calf thymus) 'UeJ'llJ~JJl1 Sigma, USA. 

40. ~eJeJf)C)f1'J llJil1f1~~f1ueJcifl \llf)'b'lCllJEJ'UmiJeJ{lJ (deoxyribonucleic acid 

sodium salt fibrous from salmon spermary) 'UeJ'llJ~JJl1 Wako, Japan 

4l. 1'YJ1~ llJ leJ~'U (photobiotin) 'UeJ'llJ~JJl1 Vector, USA. 

42. !~f)'b'Ul1'J'Uci'ml~~ (dextran sulphate) 'Uf)'llJ~JJl1 Sigma, USA. 

43. ll1'J 1 'b'!~fJlJci1l1'J~ 1~ 1~!~'J~ (trisodium citrate dihydrate) 'Uf)'llJ~JJl1 Cica 

Kanto, Japan 

lJ~JJl1 Cica Kanto , Japan 

45. l1~i:Y (tris) 'Uf)'llJ~JJl1 Wako, Japan 

46. f1C1f) h'YJf){lJ (chloroform) 'Uf)'llJ~JJl1 MaIIinckrodt, USA. 
, , 

.. <>-'" 

47. l'V\l1'JlllJl1mlJ'U'b'~'U (3,3 ,5 ,5 - tetramethylbenzidine) Wako, Japan 

48. m~ci~1f1 (citric acid) 'Uf)'llJ1JJl1 Ajax , Australia 
.c::S. ~.o::::o. .<::to Q.I 

49. ~Uf)CI-UClfl~f1Uf)'b'f1 (OL-lactic acid) 'Uf)'llJ'JfJl1 Fluka , Swizerland 

50. ii:Y~li:i'U'~'~ l~'JflCleJ ''J~ (histamine dihydrochloride) 'UEJ'llJ1£Jl1 Fluka , 

Swizerland 

51. m~'YJf)i:Yl'YJ1f1 (Hl0
4

) 'Uf)'llJ~JJl1 IT. Baker, USA. 

52. 'Yill11Cl '~elCl~ ,~~ (phthaldialdehyde) 'Uf)'llJ~JJl1 Fluka , Swizerland 

53. 1Cll'b''b'lfJJJ (lysozyme) 'UeJ'llJ~JJl1 Wako , Japan 



4 1 

= ~ 
1J'Jfl'YI Boehringer Mannheim, Gennany 

55. ~-HClfl!'YI'fl~ 1~ 1~'J~1'I.HY (D-Iactate dehydrogenase) 'I)eJ 'I1J1El'YI Boehringer 

Mannheim , Gennany 

56. H~Cl-HClfl!'YI'fl~ 1~ 1~'J~!'Ur:l (L-Iactate dehydrogenase) 'lJe.l'l1J1El'YI Boehringer 

Mannheim , Gennany 

57. &um~ (NAD) 'U~'I1J1El'YI Boehringer Mannheim, Gennany 

1. Tetragellococcus halophillL<: ATCC 33315
T 

2. Tetragellococcw; muriaticus JCM 10006
T 

T 
3. Aerococcus viridalls TISTR 393 

1. fll';itmf)!!'Ufliit~[Jf)';i~H~fl~fl'\ff)mfllJ fll';ittJilm'\HtJ~~'lh'l,\1'l,\H'Ufliit~[J'Vl'l,\tfllJtfi:l::'\ff)mfllJ 

tY~'l'ilJ~ ''l,\';i::[J::~h:J 9 'lJf)~m::'U1'l,\m';i'l'iarf)JltJ~1 H~::fll';iflmnilmm'lJl~tJ';i::fll';i'Uf)~JltJ~l 

., ., 
!~'Ui1~rhnl1'tJClllJlfl1J'f)11iJfl1 H'I1'U.ll1'tJCl11'Y1U ij 1U1~!ii'eJ'I ~'IH1~ 

r:llJ'YI'Jr:l'lfl'Jl:lJ (1H'I1'U. A) 1H'I1'U.iYmir:llJ'YI'J ij1U1eJ'UHlieJ ~'I111¥'tr:llJ'YI'J'lh1fll'J (1H'I1'U. B) 
q q q q ., 

HCld H'I1'U.ll1'tJClTVll'ti'U ij1!fleJ!ii'eJ'I ~'I111¥'t'ti'Cl'U~ (1 H'I1'U. C) 1 H'ITU A HCl~ h'l'll'U. B iJ . ., ., 
U flfl W:: fll 'J 11 iJ mh'tJ Cll1 'U.1 H! 1 eJ 'U. ri ';l'U.1 H '11 'U. C 11 iJ m.ll'tJ Cl1 fl Cll 'I U ~ 'I 

. " , , " 
11iJfll1iJm~i'lH~!1lJ~'U. fll'J11iJ fl 1'tJl'j fl '1 1 !~eJ'U. lJ'U. m::l'l'l iYwl¥'tm::'U1'U. fll'JHiJ mll'U.!dCll 12 

., ., 
111f) 18 1~f)'U. 1~u1tm'ti''U.~'tJCleJ¥'t!-l1eJ'U'U.1~ 250 iiClilil'fl'J ifl~1eJU1'1111'tJCllmfljJ1nWN ';l'tjeJ 

., . ., 
HiJ m!Cl~jJ1!dW n'U.lieJ11iJ fl 1~jJi1eJU1'11 ~ Ufl1'J~~i1 eJu1'1111'tJCll~';W!fl1eJ'I cy'Ull1 CYjJ~1eJ Ul'l 

~ ~ ~ 

., " ., 
l1l'tJ Cllil'l!lI'U.!dCll 3 mil neJ'U.~'1'V1lfll'J!~jJ~'J eJ Ul'l~'J (Jm'li'U.~'tJm)~H-l1eJ~ 'I flri 1';) 1 H.:j l'U. C 
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~ ~ 

'1'11 fl 1'l !nlJ~ ':H) ~1..:J 't11u en 1 fllJfl'l ~lJ eJ fl!nlJ~ ';H) ~1..:J t1..:JlJjnw NTumnJ fl!Hl~ n 'U.D eJl1il fl 
'lI 'll 'jJ 'JJ 

1 ff'\J1flUCl eJ fl!<)f eJ lIfl ~11 11tYU'Yl 't11~ 1eJ ~ l..:Jt:huCllt1..:Jl1lJflU ')h11u~..:J 'iI'U.il..:J 11eJ..:Jufi'l1~ fl1'l~..:J!nlJ 

Hl'U.11eJ..:J!o'U.eJWl1flil 4 eJ..:JR1!'b'Cl!9flJtY 
q .. 

'jJ 'jJ, , 

'il1fl~1eJ ~wl11l1il fl'\.l1UCllii~eJ1~'f11..:J '1 f)'U.l1tnlJm 1~ 111m!WflUCl~UlJ~1'U.1'U. 
~ ~ ~ 

uml'¥i!11Jt1~l1lJfllflIJ1Ti pour plate lfllJ1'* 5 !UeJ{!'b''U.~111!flaeJ l'U.fl1'l'l'11!~eJ'il1~ l'U.eJ1l11'l!~IJ~ 
~ cl cI .dA ..::t 11 ~ ~ rI 

!'lfeJ!eJlJeJ1'ltfltY (De Man UCl~flW~ , 1960) 'Yl!~lJ l'b'!~WlJflCleJ !'lfl 5 !UeJ'l!'b''U.~ (fllflH'U.1fl fl . 

ll'mlJ!Cl'\J 1) lfllJDlJ~eJWl1flil 30 fl~R1!'b'Cl!9flJtY !lI'U.nCll 7 1'U. ml~'iI1mf'U.ulJ~1'U.1'U. 
q .. 

~ . 
lf11Clihl..:Jl1lJfl UCl~rlfl!aflfllf11cl'uii~aflllw~flCllJ iY'\J11,j'U.~..:Jfl~1'U.eJ1l11'l1'U.!1I'U.!flW~ 1111u 

q.. q 

nm 7 1'U. rlfl!aflfl lf11Clih~1J1 !~eJm'YlfltYeJlJfl1'ltY11~1~)'U.l'b'lfm~1!Clm~eJ!1I'U.fl1mlJfl 

UlJfiiii11J m flUClfl~fI'lffllJ!~lJ Tetragellococcus sp. ~ ~!lI'U.UlJ flii{11J~ lli tY11J1'lfl tY1 l~!fl'U. 1 'b'lf 

fl1~1!CltY !filJ!4fllJjtY'Ylil11'U.fl1m'lmCl1!glJfll{lfltY~1~lJ l'b'l~lJlJflClfl 1'l~ 5 nJeJ{l'b''U.~ 
q 

1 _I 0' 0''1 <Vol "" q";' <V~ 1i '" cl 1i 
UCl~ flCl fI tY 1 llJ eJ 'H'b''U. ~ ! 'U. ~W'U. eJW l1 fllJ 4 eJ ..:JR11'b'Cll'b'lJtY lOWeJ 1 'lfl1J'U.! 'lfeJ'Ylfl tYeJlJ l1 'leJ!fl1J!'lfeJ 

'U qj q 'U 

'l~tJ~1J11 1 'U. fl~1'b'eJ1eJCl 30 lUeJ{l'b''U.~ ltCl~ 1 'b'!~ IJlJfleleJ 11~ 5 !UeJ{l'b''U.~ 1 flmfilJ~eJw l1 flil -20 
q .. 

. ~ 

1.2 fl1'l!U~fJ'U.UUCl~~ ·1'U.1'U.UlJfliii1U'Yl'U.l~lJUel~'lfeJlJl~ml~l1lJfll 'U.1~U~'f11~ '] '\Jfl..:J 
~ 

fl'l~lJ1'U. fl1'lllilfl111UCll 

" 
'il1flfl11UlJ ~ l'U. 1 'U.U mliil~ till ~ l1lJfl,j'fl 1.1 111ml~ U'U. fl'lTYlu tYfl~fl11mYm:r 'U. i' 

" 
1.3 fl1'lilrflll1tYlJ'l1~lJHU1~ fl1'l'\JeJ~111UCll 

~ " q 

1.3.1 OWleJ'lf (pH) 1fl-l11eJ'lf'\JeJ~~1eJ ~w11111il fl111UCll 
. ~ 

!U~I'J'U.UU Cl..:J fi 1-l11eJ 'If'\JeJ..:J 111U Cl1~ Cl eJ fl 'l ~ 1J~1 1 ell'\J eJ..:J fll'll1il fl 1 fll'J fl1'l fl1 eJ ~ ~ 1 eJ ~1~~ 1 I'J fl1 ~ fl111 

~ 0' 
1'YlHlJ'U. (whatman) l1JeJ'l 1 
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1.3.2 JJ~lJltuf)J'f\UClfl~fl (AOAC ,1975) 
~ ~ 

m'f\UClfl~fl (%) hn.llJJm'flm)'f\'l~£J~l1m'UeJ-:lf111'l1iJfl hw'i'~':n)rivn.'i1JJm 1 iiClilil'fl'l l~lJ 
~ , "" 91 91 .. .it "' . "" 0' li1 "' • ~ d li1 

'I11flJ:l'U. 10 iiClCl il 'fl'l UCld'fllJ 'iJ'U.!'f\eJ'fI n 'jeJ Hlf11'1ffl1'liJeJ'U. !'fIeJeJfl !C))'f) HCl.:J'iJlflW'U.Cl.:J l'YH'Vl'l'fl 

91 • 'fI1£J 0.1 'U.eJ'llJeJCl 
~ 

1'f1£J'~'U.eJl~'Vll~'U. (phenolphthalein) Ail'U.~1ti.:J; (indicator) 

~ ~ v , 

1C))'1~£JlJflCleJ''l~''U.'I11JJm (%) 1'f1£J'i'~1eJril.:J'I11JJm I iiClilil'fl'l UCl~A~eJ'iJH~1£J'I11flJ:lU !~lJ 
~ 

1JJU'Vlffl;£JlJ''fI 1fl'l!lJ'fl (K
2
Cr0

4
) JJ~lll'fl'l 1 iiClilil'fl'l lil'U.~1ti.:J; 1'Ylm'l'fl~1£J 0.0141 UeJ{lJeJfI 

'UeJ.:J~Cl11eJ{'Ul'Vl'l'fl (AgN03) lll'fl'l!lU (fllflNU1fl 'U. HlllmCl'U 2) 

1C))'1~£JlJflfleJ 1'l~ 

I 'j/ d" 

'I11UiJfll1i1£J'ihil'\.H~eJiJ~ff'Vlil1mJfl '~'iJlfl.,j'eJ 1.1 lll~'fImilJ 1'f1tJ'Vl'flffeJiJfl1'l 
q q 

~ " , 
'1~bff1um'l'fl 1'f\£J!~£J.:Jl~eJ'UeJ1m'l'Vl'flffeJiJfl1'l'1~1ff1um'l'fl (fllflNU1fl fl HlllmCl'U 2) tilJl1 

~ 

30 eJ.:Jft"l!C))'Cl1;£Jff !ilUl1f11 7 1U 'iJlfl,:r'U.'I11f)lH1'l'Yl'flffeJiJf11'l~~1ff1um'l'fllll'Yl'flfff)iJHl 

'Ul'fl'l~ ~1tJfflHI~mtJ A (fllflNU1fl 'U Hlll£J!f1'U 4) 3 H£I'fI U"~A~lJffl'lCl~m£J B (fllfl 

NU1fl 'U lflll£J!f1'U 4) 2 H£I'fI ti'l!n'fl~U'fI.:Juff'fl.:J ':hijlU''fl'l~ !W~ti'lf11'l'Yl'flffeJiJ':Uln'fl~U'fI~ 

,,rA~lJN ·HY.:Jfl::;~Cl.:J',j'Uf)lHl'l'Yl'flfff)iJ!~flti'eJ£J fll£JHJ:l~ 2-3 Ull1 ,,rl~lJffl'lfl::;m£J A lW::; B 

'flllJl:h~iJ ti'11n'fl~U'fI~l1ff'fl.:J ':hijlU''fl'l~~~ln'fl'iJlflf11'l'1~1r5'umHl~1£JN~iY~fl~~ Vh,,rff'lJJ 
q 

" 
U"::;'Yl'flffeJiJfl1 llJffllll'l\I , U f11'lHiJ fl'l11'fllfl 

(carbohydrate fermentation) ~eJ llJlfI~1'Ylff (melezitose) eJ~Hultm (arabinose) lJeJfl1'Vlff 

(maltose) f)1UClfl1'Vlff (galactose) lC))' 1Clff (xylose) UCl~ l'l1iJff (ribose) 
~ 

ijfltu fflJ1T~' U fll'lHiJ fl'l11'fllClmJJ'eJU flU,,rf) ri, 'U. milJl~ £11 flU 
q " q 
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(1986) l'ihnnlmYlfltyi-:llJil'Uu'U1'V1l-:/'tftJ-:/ Tanasupawat UCl~ Daellgsubha (1983) UCl~ Barrow 
, " ~ ..:::I~.c::l 0 A Q.I .c:t 

UCl~ FeItham (1993) 'b'-:/:IJ11i~1!'U'U f11l~-:/'U 

2.2.1 crfli:H.u~'V1l-:/ a'W IUl'U 1'V1 (J1UCl~ flll !'il1W 
~ u 

9J I!J 0' "" 
2.2.2.1 f11liJlHW'U !'b'l.,ltJtJfl'b'!fliJ (Barrow UCl~ Feltham , 1993) 

1 ~cI1J'Vlmtiumr1mA'Vi-:/ufi'1'tf'U lfiAg fl1~fJu'UfI-vli1fJtJlfJ 5 1'U ~flCl-:/'U'U 
~ q 

9J 9J ~I 0' 0' 
(tetramethyl paraphenylenediamine dihydrochoride) A'tf:IJ'tf'U 1 AUtJlA'b''U~ (fllflJ:-l'U1fl 'tf. 

I , 91 <J/ 91 , 

'H:IJlfJW'tf 5) iY-:/~fl~f11lAUafJ'UUUCl-:/-vlAfi~;j'Uml-:/'illflti-:/ H 1 'Ul-vl ~liiihb-:/Afi~;j'U~1:IJU'U1-v1 
" " ~flAcjftJ UiJfI-:/-hu'UfI-vlA1fJU'U iJl:lJlltliJ1l-:/AtJ'U !'b'l.,l1'b' 1 ~ 1 f1l:IJtltJ fl~AfliJ!f1 

(Gurtler UCl~f1W~ ,1998) 
'31 'J/ 'j/ , 

!l'n~AcjftJCl-:/ 1'U tJl'Hll Aa fJ-:/AcjftJ!'HCl1Aij:IJtll'rWiJ%~:IJ 1 'b'!~fJ:lJflCltJ llfl' 5 

nJtJ{!'b''U~ UCl~!~:IJi:lJlti'U'm)~llri1'U 20 JJCli1fl1:IJ~tJi1~l (fllflJ:-l'U1fl fl. 'H:IJlClW'tf 3) 1i:IJ~ 
" 

tJW'HflJJ 30 tJ-:/ft'l!'b'Cl!9ffJiJ !ll'U!1m 3-4 1'U 'Hcr-:/'illflU'U!~:IJ 0.5 JJCli1i1~l 'tftl-:/iJnCl~mCl 
q ~ 
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t d'.o:;::t d. 

2.2.2.3 fll~HJf)m)l1'ill..ll..l (Tanasupawat UCl:::; Daengsubha , 1983) 
~ ~ 
~ !1 .:!l.:::! 

l'Vn:::;l 'llf)U 'lJ'lJ1J fl 'PI H (stab inoculation) 'PICl f) 'fI fl'J l:1H"Ifl'tl f).:J ell 11 11 ACl fJ.:J 

lif)ell1;Ul..lU'lJ'lJ~.:Ju~.:)~.:)mm ~l~lJ 1'b'1~mJflClf) i1fl 5 1'l.Jf)11'b'l..l~ (fI1fl~l..l'Jfl fl. 11lJlfJ1Cl'tl 4) 
• 'J.I . 'J.I 'JI • 

9f.:)iJ:Wl..lmm'fll~l..l~'Jli.:); 1'Yl'Yi111Yll..l·vhJm)'fIl-i1f)1l'fl~'lJ;hm1'1f)111111l..l11Clf)'fI11'W1 1 U1 lilJii 

cl 
'Ull..lWl..l 

. "" 2.2.2.4 fl11fJf)fJ1fl'b'l..l (Barrow lACl:::; Feltham , 1993) 
~ ;: ~ cl d..:k 9J cl cI .dA 

Cl1fl1'llf) Cl':)'lJl..l f) 11111 m fJ':)l 'llf)11't1':)1fl'b'l..l 'b'':)1.h:::; fl f)'lJ'fI1 fJ1f) lJ f) 11 If) ff'Yll'P1lJ 

1'b'1~fJlJflClf) i1fl 5 nJf)11'b'l..l~ llCl:::;fffllJJJClfl 1 l1Jf)11'b'l..l~ (fI1fl~l..l'Jfl fl. 11lJlfJW'tI 5) lilJ~ 

~W11QJJ 30 f).:)rr11'b'm~fJff l~l..lnCll 7 -Jl..l 'PI11'il~'lJ1nwlff1f)'lJ ~ 1fl1ClU'tlf)':)11'lJfliii1fJ ~.:) 

llff'fl.:.rj 111'lJfliil1 f.Jff1lJl~tlfffHlf)l..l ''b'lf~f)fJ1fl~l..l (lfl~l..lll..lff) i ~ 

. "" 
2.2.2.5 fl11f.Jf)fJ1'ilCll'PIl..l (Tanasupawat1W:::; Daengsubha , 1983) 

cl.J "'''''1'''' 110' 0' 0' .'" "" l1't1.:)mmm 'Yll'P1lJ 'b'l'f1fJlJflClf) t1'f1 5 nJf)11'b'l..l'PI (fI1fl~l..l1fl fl. 11lJlfJ1Cl'tl 6) 'lJlJ'Ylf)W1UllJ 30 
q '" 

>I >I 

f).:)rr11'b'm~f.Jff l~l..lnm 14 -Jl..l 'PI11'ilfff)'lJfll1~mJ1'ilCl1~l..l1'f1f.J'I11l1Clf)'fIf)1l1111~f.J':)1-i1f)U'li~lril..l 
'" 

2.2.2.6 fl11~f)fJUiJ.:J (Tanasupawat 1W:::; Daengsubha , 1983) 

Cl1 fl1 if) Cl.:J'lJ l..l f) 111 11 1i fJ':)lif)U ~':)1 ~ lJ f) l'f1f) ff~l~lJ 1 'b'1~ f.JlJfl Clf) i 1 fl 5 

nJf)11'b'l..l~ ~'fImJCl':) 1'f1fJli'uiJ':)U'Yll..lflCl1flff (fI1f1~l..l1fl fl. 11lJlfJ1Cl'tl 7) lilJiif)WlmJJ 30 
'" q '" 

" f).:)rr11'b'Cll~fJffl~l..lnm 7 -Jl..l 'PI11'ilfff)'lJfl11~f)fJUiJ.:J 1'f1fJ11'f1'111fJ1UmlJlf) If)~l..l (fI1fl~l..l1fl 'tI. 
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, J/ J/ 

'\'Imtl1Cl 'U 3) 1,1.yr1 'il 11-nJ11nH~tI.:J !<\5 eJ ti'l!n 'f1l1~!J f.U l1:1' 'H)lI 'l!fl hU'U eJ.:J!!lI fll1i1t1 !!1:1''f1.:J~1 

!!lI fll1i1t11:1' l JJl') tl 1:1'f 1.:J!eJ'U 1 'b'lf cieJtI1!iJ.:J ( eJ ~iJ!Cl1:1') 1~ 

2.2 .2.7 f)1')cieJ tl l'Yl,)lh 1'Yl1 'U (Tanasupawat !!Cl ~ Daengsubha , 1983) 
91 91 'JI I 

CllfH.jfeJCl.:JlI'U eJ1'\'11,)!~ tI.:J!.jfeJ!!~.:Jrl1'\'1fll'Yl'f11:1'eJlIf11,) ciew l'Yl')ib 1'Yl1 'U l1 

!~lJ l'b'!~tllJflCleJ l')fl 5 nJeJ1!'b''Ufl (mflr-l'U1fl fl. '\'IJJltl!Cl'U 8) ,jlJ~~f.U'\'IUii 30 eJ.:Jf11!'b'Cl!'lftl1:1' 

!lI'U!JCll 7 1 '14 ti'1~n'il1~1I11~!Jf.Ul1:1',)eJlI '1 Ifl!Clu'UeJ.:JUlIfll1!1t1 U1:1''f1.:J~lUlIfll1i~tl1:1'lJJl ')tl 

1:1'f1.:J!eJ'14 l 'b'JJcieJtll'Yl ,)lh 1'Yl1 'U 1~ (lClnJ1:1') 

, 91 = 91 
2.2 .2.8 f)1') A'IHlJ1iCll,)'f1~,)1'il1:1'eJlIfln1:1',)1.:Jfl)'f1 (Barrow UCl~ Feltham , 

1993) 
~ ;f ~ cl d..:::S Q • 

n'f1~ !')j'eJCl.:J 1 'UeJ1'\'1n!MWlfeJmCl1WlJeJ1n~ (MR-VP) l1!~lJ !'b'l~tllJ 

flCleJl')fl 5 nJeJ1!'b''Ufl (mflr-l'U1fl fl . '\'IJJltllCl'U 9) ,jlJ~eJf.U'\'Iflii 30 eJ.:Jf11!'b'Cll'lftl1:1' 11l'U!JCll 7 
q 'U 

." 

1'14 ~')1'ilr-lCl'YJfl '1 31'14 1'f1t1l1,j.:JeJ1'\'IWlh~JJlf.U 2-3 iiClilil~') 1~lJll1t111lJiCll,)'f1 (mflr-l'U1fl 

'U . '\'IJJltllCl'U 7) Cl-:Jl11 2-3 'HtI'f1 ti'11n'f1 i!Ytl'f1-:Jl'UeJ 1'\'1 1') U1:1''f1-:J11UlIflYit1t11:1'lJJl'ltl1:1'fHfl)'f1 
." 

l1~mf.UJJlfl '1 'il1fllll~l Cl fl~ Ifl1:1' ~-:Jlhl,riiw')j'Cl~Cl-:J 

UCl~ Feltham, 1993) 
" 'j/ 'J/ I 

m1~1.jfeJCl-:J 1 '14 eJl'H1,)1~ tI-:J!.jfeJlglJeJ111ii (MR -VP) l11~lJ ! 'b'l~tllJflCleJ l ') fl 

5 l11eJ1!9f'Ufl (mflr-l'U1fl fl. 'HJJltl!Cl'U 9) ,jlJ~eJf.U'Hflii 30 eJ-:Jf111'b'Cll'lftl1:1' 11l'U!JCll 7 1'14 ~')1'il 
q 'U 

r-lCl'Ylfl '1 3 1'14 !'f1t1u,j-:JeJ1'Hnl1,)~JJlf.U 2-3 iiClilil~') l~lJ1:1'nCl~Clltl A lW~1:1'nCl~Clltl B (mfl 
q • . 

lIIh I 91 '" '" =.1, "" . 
r-l'U1fl 'U. 'HJJltllCl'U 8) Cl-:J IlJ 2-3 'HtI~ m'f.!1'H1,)lJ1:1'')j'lJ~!fl~'U'Umtl A'U 10 '14111 U1:1'~-:J11 

'U 

(butylene glycol) 

= ""h.1 h.l '" '" ""h.1 2.2.2.1 0 f11')'Yl'f1 1:1'eJlIeJeJ fl'b'!'f1'YlYl-!YleJ') !lJ'U'Yl!'Yl'YlYl (Tanasupawat UCl~ 

Daengsubha , 1983) 
." ." ." 

1~ 1~! .jfeJ!!lIl1iJ fl~ ') -:J 1 '14 '\'I Cl eJ ~ eJ 1'\'11,)!~ tI-:Jl.jfeJ eJ eJ flei! 'f1l1'rlll'l 'f.!1!lJ 'U11!'Ylii'rl 

Ullll ~-:Ju~-:J~-:Jmm ~!~lJ ! 'b' !~tllJfl Cl eJ l ')fl 5 l11eJ1!'b''Ufl (mflr-l'U1 fl n . 'HJJl tlW'U 10) 2 'H CleJ'f1 
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• v ~ ~ . 
mlnnYh.l!11i;r;I'YhJ ,reJ~!<]i eJ iJ¥'1,11J 1 lHleJ¥'1 ff ,nJ:r~:JJltU 1 U'J 11 lJ in'! eJ ¥'111 .:] ff eJ ,rYi ellll 'l'ffl ii 3 0 

'" , '" 

. ~ . 
(fllfl N'W 'J fl '\L 11:JJlI'HCl'U 9) 1I1fl ihb.:]!~ 'W ilm aeJ ':uVi eJ fl 'J 'J 11 ffeJ1Jf1l'J 1 ,*tllfl1Cl 1 'W Ml1'J~.yjiJ 

eJ eJ fl cit lI'WHCl~ !l-iiJ eJ eJ flci! 11 'W 

<j/ <j/ 'JJ , 

!'Vi 1~! ~eJ 11 1J 1J 11 fl fl H Cl':] 1 'W eJ 111 n 1~ £I ':]!~eJH~.:].yj!eJ ff! eJ (TSl) .yjl~ 11 

lC))'!~U1IflCleJ !'J¥>1 5 l'lJeJ11C))''W~ (mflN'W'Jfl fl. 11:JJlI'HCl'U 11) 1111~eJW11f1ii 30 eJ':]fl'l!C))'Cl!9fUff !~'W 
, 'U 

11m 71'W t11eJ1'I111!11~u'W!~'Wilyii1Uff¥'1.:] ';h!n~fl1'ti'!~ l~'J!lI'Wci'Cl !'Vl~ 1I1flm~1J'J'Wf1li1~fli'W 
, , 'JJ , 

'Ufl':] !'Y11 flci'Cl!'Vlfl cJf':]1I~'l1111fin~U1n'lJ!'Vlfl1~flci'Cl!'Vlfl.yjd~I'W~'Jti.:]; 1 ~I'Hiifl fl1'lf!~ 1 mll1'WoMCl !'Vl~ 

'JJ1I~Jn1J!'VleJ1~fI !flfleJ'W 1I~!n~fl~flfl'Wilyii1 
" 

2 .2.2.12 fI'J111ff1:JJlH11'WflnmJmllfl1Cl (Tanasupawat HCl~ 

Daengsubha, 1983) 
'J.I ", 'iI " I 

!'Vi 1~! ~elCl':] 1 'W el 11111!~ U':]!~eJmClTa1'l1f'lJ'Y1~ ffel1J fl1'J11il ml Wl1Cl .yj!~11 

'" 1'1 0' 0' 0' ?: "'1 'J} "" 0' 0' lC))'!~u1IflClfl !'J~ 5 !11el'J!C))''Wfl (mflN'W'Jfl fl. 11:JJlU!Cl'U 12) 'W1fl1Cl'YI 'If'YI~fffl'lJ flel 0.5 !11el'J!C))''Wfl 

'UeJ':] fldJfl~lil'W (amygdalin) !C))'CllCl!1J leJff (cellobiose) !~flC))''YI~'W (dextrin) !eJfft!]a'W (esculin) 

'Vl'Jfll'Y1ff (fiuctose) f1~lC))'el'JelCl (glycerol) HClfll'Y1ff (lactose) H1I'WU'YIflCl (mannitol) H1I'W l'Wff , 

(mannose) 1lfil!'lJ lelff (melibiose) UeJCl'VlH1IiiClf1~ lf1C))'lU¥>1 (U - methyl-glucoside) 'J1'Vl:Wl'Wff 

(raffinose) C))'lilci'W (salic~) C))'elCl1J'YIelCl (sorbitol) C))'eJ'J l'lJff (sorbose) 

'YI1 gliClff ( trehalose). HCl~ iC))' lClff (xylose) 

<J/ 'JI I ", 

m eJ 1!'Yl Cl 1 'W eJ l'111'J 1~ U':]l<]ielcJf':]l~'W ~J11':]; 111~ U'W il1l1 fl ill-i'J.:]!lI'W ilmi1eJ.:] 

eJ':]fl'l!C))'Cl!9fUff (Tanasupawat UCl~ Daengsubha , 1983) 

= 
~ 'J 'J 11 ffel1J f11'J! 11 'Jf!! 
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Daengsubha , 1983) 

" " . 
! 'fl ~ tI JJ e:J 1 '\111 ! 1:1 tI 'I! ~ e:J ! '\1 (l 'J! ~ JJ e:J 1 -{! e:J Il-fi! ~ JJ 19>'! ~ tI JJ fI (l e:J 11 ~ 5 

'jI ';JI • 

!'lle:J{!9>''U~ Yi!e:J'tl 4 .2 5.0 6.5 8.0 U(l~ 9.0 lJlfl'U'U!'VI1~!~M'I1'Ue:J1'\1l1y;J'IfHi1'J liJJ-fi 

e:JUlltfl1J 30 e:J'Iri1!9>'(l!Clftli:Y !'u'Unm 71'U 'fln'il~f)1m)1tu'tJe:J'ImJfl-fi!~tl1~tlf)1'jff'l!f)'flfl'J1JJ'ti'U 
q <u <u u q 

I I 'JJ ')J 

1 ~ m'll~ tlU!-fi tlU flU '\1 (l e:J~f1'JuflJJC)f'liiYi!e:J 'tl!1JJ~'U'tJ e:J '1e:J 1'I111!1:1 tI'I!~e:J!'Vi 1 flU 7.0 . 

~ I 0' 0' 
!W~ 25 !lJe:J'j!9>''U'fl (Tanasupawat U(l~ Daengsubha, 1983) 

.%. ,J',%, cl 0' & ~I 91 91 
!'VI1~!'tle:J(l'l1 'U e:J I'll 11 !M'I!'tle:J!'I1(l'J!e:JJJe:Jl'He:J1l 9>''1UlJ'jfl'J 1JJ!'tJJJ'tJ'U'tJe:J'I 

19>'!~tlJJfI(le:J 11~~1'1 COJ ;te:J 0 , 10 , 15 , 20 U(l~ 25 !'lle:J{!9>''U~ liJJ~~W'\1iJ1J 30 e:J'Iri1!9>'(l!Clftlll 

!ll'Unm 7 1'U 'fln'il~f)1'j!'il1tu'tJe:J'IUUflli!~tl1~tlf)1'jff'l!fl'flfl'J1JJ'ti'U 
~ u • 

'" , 
mU'YI'Uf)(lJJ • 

UUfI-fi!~tI~Utlf) 1~'il1f) 1'j '1'11'Ut11'llmd:!'U TetragellOCOCCUS sp. u~'il~ii"tlmjW~'YI1'1Y11 'U l'Y1{J~ 
U'fl f)~1'1 fl 'U '\1(l1t1f) riJJ ~ 'If! 1 f)11 ~~ f) riJJU (l~!i1e:Jfl~ 'JU 'YI'U 'tJe:J '1U ~ (l~ f) riJJ ni ml11'll~ml1~ e:J 1'll " , 

3. 
.c!i: SI.c!i: q c;O 

fll'jflf)141f11 Ulfl"tll£lfl"tl-l't1 NVI tij lUe:J'tJij-l Tetragenococclls sp. 

" . 
'il1f)~'JU'YI'U1~e:J-fir1~!i1e:Jf) '~'il1f)~e:J 2.3 

JJ1'fl1~1'U (T halophilus ATCC 33315
T !W~ T muriaticus JCM 1(006

1
) 

o -<!/ 

'U1JJ1rif)1l1f1'J1JJ 
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3. 1 
Q .c:t c:; 91 ~ d 

f)1 1!WnUCl:::; nl)'YI1ftleJ'UteJ h l'U1ff111l ( Mannur, 196 1 UCl:::; Tomaoka , 1994) , 

3 .1.1 

1 '" "I 0' _I 0' 0' "I '" _I 0' 0' 
'lHftrJlIfl Cl eJ 11ft 5 !lJeJ1!'lflNI UCl :::; tnCl'b''U (Glycine) 0 .5 hJeJ 1!'b''U'fl 

eJ\lfI'l!'b'Cl!Clfml !ll'UnCll 3-4 1 'U 

3.1 .2 dl1J!'b'mn ft rJ n l)~ ww n~ ';W! fI ~ eJ\I~ 'U! 'H ~ rJ\l11 1 lJ fI 1 11l!~'U 

(refrigerated centrifuge) 7,000 1eJlJ~eJ'Ul,yj !ll'UnCll 10 'Ul,yj 

.c:t .c::t .c:::t .c:t .d, 

'b'lClWlft'YI!eJ 'VUeJ'If 8.0 (fllflr-l'U1n 'U. 'HlIlrJ!Cl'U 10) 

3.1.3 'jlh1Hl'b'Clr.1U'fln~1meJ'Ul'b'1I'Cll'b''b'lrJlf (lysozyme) 10 lJCliln111 

,jllH~flW'HnlJ 37 eJ\lfI'WlfCllClfrJff 11l'UnCll30 'Ul,yj 'H1 fllllnn11 30 'Ul,yj ~l'Ufl11Cl'l)Cl :::; CllrJ'il:::;ii , " 

~ ~ ~~ ~.c:t 

3 .1.4 l'flll lIClClCl'fl1 'UeJ\l111Cl'WCl'ftWCl' (fllflr-l'U1fl 'U. 'HlIlmCl'U II) 

UCl:::; 6-8 lJClilil'fl1 'UeJ\I'YI1mJ.w1.weJ{ ViW'If 9.0 (fllflr-l'U1fl 'U. 'HlIlmCl'U 12) l'Uci11Hl,rln'Uuc1'1 

l-11111iJlI~eJw'HnlJ 60 eJ\lfI'll'b'CllClfrJCl'lll'UnCll 10 'Ul,yj , " 

3.l.5 1~1ICl'11Cl:::;CllrJ:W'UeJClflClfl h.wfl{lI (fllflr-l'U1fl 'U. 'HlIlrJ!Cl'U 13) 

5 lJClilil'fl1 l'Uci11Hl,rln'U11l'UnCll 30 'Ul,yj ~\lt11111il'U!Wfl~1mfl~fl\lil'Um~rJ\l111lJfl11lJl~'U 

12,000 1eJlJ~fl'U11111l'UnClll0 'Ul,yj 

" " 
3.1.6 Cl'l)Cl:::;Cl1rJ'U:::;UlJ'\I!,1 'U 2 i''U i''UriN;iflCl'UCl:::;Cl1rJVl'UtlCl 

" 
f1Cltl 1 1.wtl{1I ff1'Ui''UlJ'U;itlCl'lHl:::;mrJ~1~'Ultl 1 Hftft Cl'U Cl:::;mrJff1'UlJ'UlhrJ 111 Cl \11 'U'HCltlft 1 mj 

" 
" " 1~1ICl'11Cl:::;mrJ:W'UtlClflCltl h.wtl{lI 5- 10 lJClilil'fl1 Cl\l 111cjh~ flfl1 \I!'Ucil 1 Hl,r 1n'U11l'UnCll 30 'U 111 

~\lt11111il'UurJfl~1mfl~tl\lil'Um~rJ\l111lJfl11ll!g'U 12,000 1fllJ~fl'U111 11l'Unm 10 'U111 

.£:.\d 9J .c1 1'" "'" 
3.1.9 Cl:::;CllrJftlfl'Utflft1rJcrl)Cl:::;mrJ'b'lCl'U 'b'lftrJlI'b'l'YI1'fl (O.IxSSC) (mfl 

r-l'U1fl 'U. 'HlIlmCl'U 14) 11111l'fl1 5 lJClilil'fl1 

3.1.1 0 111~1~'Ulfl 1 HlJ 1 Cl''YIi'Ulflfll{ lfl'Ulfl (RNA) ~1 mfl'U l'b'lf fll { lfl'Ultl cr , 

leJ (fllflr-l'U1fl 'U . 'HlIlmCl'U 15) 111 11l'fl1 0.3 lJClililm ,jlll1flW'HnlJ 3 7 eJ\lfI'll'b'CllClfrJCl' 11l'U , " 

nCll 30 m,yj 



I:-rtl t!> Z L~tm~p QJJ~m,(blL~I:-@ L£ r:uHm@~Hrt!1 (L~ Z) 10~MJ.t~l rt1 
• • !< 

ttl,;l1l, tJJ~mLQ@m@Y~JJL~;;:~.tLm@f1 .tl0~~~rt ro ~~ PTZ"£ 
f=" ~ P' 

L Ul.YL~f1Y.tLUJJ~l tt,.!!Lkl-l~ll,rtm:f f1.~L~rtLl0 .tl0gg~r: 1"0 .tl0Lrt£fl. (L 1 f1~mLrtH "f1 UtttM~LU) 

,~,g1 @~~rtll~Y!!-Urtm@f1 ;L~~rtl ["0 ;;:mY .tl0gg~r: £"0 tt12ULtt .tl0gg~r: ~"O .tl0Lrt£fl. (91 f1m 
• !< 

JJLrtH "f1 UtttM~LU) tt~L,(b}!~t!Yt!ILl0t!m@t-WL~;;:~.tLQrt~Y £TZ"£ 

;n.ti\rtQ~tll~mLQ@m~Y~~~Y~ l, L !:t@W~tt1ttt~Y~ l, L!:t;;:~n tJJ~mLQ@m~Y~tt~YUrm~IlLQ 

@m@Y~HY LlA,@MJ lA,Ltt 01 L~tmru~@~YLttttl,rt:l0fl.Y @m@Y~Ltt ZTZ"£ p J::7(6 6 0 If' P' IP J?'; (6 h p p 0 

]1opu;xId;) ~(WHttY QY rt~f1.U~@ltt@Y~ttrul:-,(b (snruAI[l 
b. b ~ p J,; f' 

JIE;) QrtlA,Y I..lm~I:-@f1@m@Y~IlL~;;:~.tLQ;;:~n (U!RQS ;);)u:mpl) 1:-@I:-L@kttM,IlLQ@m@l~ttruj(,Y I:-,(b 
~ hl'u,., ~ P "" /6,., ~ ~ P J,; /6 b f' 

ttLK.tl0LrtkttM,IlLQIl.tllA,~f1.m@f1@m@Y~IlL~;;:~.tLQ (UA\OID{1ill VNa) ft!f:w~u@m&l)M,.tLUI:-@l0 ,P 1"0 I=' J::7 P 'P' ,p 1"0 I' 0;;:::. (6 

~1l~l~~f1.nl:-@f1@m~Y~IlL~;;:~.tLQI:-@f1 rtEUW 1 rt1 OIL tt I"I"Z"£ 

l0~M,Y.t~lrtY tty l:-~tJJ~mLQ@m@Y~1:-.tl0.tLU ["Z"£ Lt 6 r==' p 'j::7 lP 

!!-1:-~tt~l l0~M,Y.tl41 rt1 ttl, tt!>,(bY~Uf1.~1 @m~Y~L!:t.tLUtt@l0ttl,b 
!< • !< 

(686 I ' ;;:ml4;;:~n 

D[EZ3) tt~@l f1.1l01t!1Ilt~@m~Y~f1..tM,1 UL~fi~~.tLUIl~l tt~,(bY~Uf1.~1 @m~l~ Z"£ 

(£IT£ -OIT£ @f1) L,(b /6 0 

!< 

L!:t~ l,!lA,h£f1.ft1I:-E@m~1~ULH @m~Y~N~f1 ft!L rtffl.;;:~n!lA,hff1.rt:Lt~f1.@Q&t.tl0@~l .tl0rtm 1 Ltt 
/' /'. 

on tt¥~tLllrtLtl4~I:-Qntt£U~~.tLUL~~lfl.1 @m~Y~IlL~;;:~.tLmtt PI T£ 

(:)ssxro) l0.tLU,(brt:Il~l,(bltt~UbIlL~;;:~.tLQllt~@m@l~IlL~;;:~;;:~n I:-@HrtUHft!@ 1;:7 p p (6 pp (61;:7 

lA,I:-Hn@m@Y~HY LlA, l0tt,(blWn.y ~6 ;;:~n OL ~@ttL!l@mt~@m@Y~I:-L~ !'" /6 ~ ""/6 b 0,., ,., I U /6 p p /6 £IT£ 

~@ttL!l@mt~ 
/6 

wmlUmt~@m@Y~IlLQttM,;;:~n l0tt,(bY.t@n.y ~6 (ttlllJI,n) t6 I (6 pp r'tI I' I' I" ~, 

@m@l~tt@U;;:l0Ul0Lrtttf1.ttJI,@m@Y~JJL~;;:~.tLQLtt 
P P f"D ~ 'P' 0 

!< 

ZlT£ 

~Ltt@~f1.@.t ooo'zr ~tt~mLtl4f1.Efl.l:-ll~Hm~I:-@.?l4mt~ 

ulllm~l:-~ ~Ltt O£ L~tltt~m,.!!Lkl-Y~l,L~f1Y rt;@t-ul @~l4~@ttt:!;IlL~;;:~.tLQI:-@f1 .t10gg~r: ~ ;;:mY 

(:)SsxoI) 10.tLu!!:rtJJ~Y,(bl tt~UbIlL~;;:~f,Lm@f\, f,l0~~~rt: ~"O rt:~1 [IT£ 

O~ 
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~ , 

3.2, 1 .5 ! '~ i.1' 1 1 !.1:;; !.1 1 (J 1u 11 ~ lJ 1 lJ 1 fl 1! '''I!.1 ¥'\ Yl.:J 111 U!.1:;;~ 11 ,f H if.:J 11 

eJW 11 fI:IJ 60 eJ.:J fI' lt9fmClfCli.1' tllunm 1 i''J 1m , " . . ~ 

3.2. 1 .6 '111~t~ UteJ i.1'1 (Jt~ (J'J11 ¥'\1.:J ' U llJ 1 fl 1 t'Yl !.1 ~ 11l'~' U'll U ~eJU f111 

3.2.2.1 '111 1 1lJ Ifl1f1flJ 'tJeJ\li.1'11C1:;;mCl~t~ULeJ 'tJeJ\lH1Jfll1{~ (J 

i.1' l(J-W'U(lJl¥'\J!l'UCI\l' 'U11!.1eJ~ eppendorf !~lJi.1'11C1:;;m(J hJ1¥'\ 1.1J leJ~'U (fl'J1m.ulJ.u'U 1 

:IJ!.1af1flJ ~eJ:lJClaa¥'\J ) 'W)~J1ri'J'U~L~U!eJ~eJ hJ1¥'\ 11J leJ~'U !'vilf11J 1 : 1.5 

3.2.2.2 '11111l'i!1(JHi.1'\l 1~(J'11111C1eJ~ eppendorf~iJi.1'lJ!.1:;;mCl~L~'ULeJ 

!m:;;hn¥'\11JleJ~'Uu'li''Uel1\lJ1H~\l !!CI:;;'i!l(JUi.1'\l~'J(J Sunlamp !ll'Unm 25 'U111 

3.2.2.3 !~m~1i.1'11'J 1~JflCleJ1rnJ~l'weJ1.y;LeJ'lI 9.0 (fIlflf-l'U'Jf1 'U . 11lJl(J 

!CI 'U J 8) 1J1lJl¥'\J 0.1 :lJClaa¥'\J 

3.2.2.4 fi 1.u~ 1 ~ 1 ¥'\ 1.1J 1 eJ ~ 'U~m tleJ ~ 'J (Jli1l1 1'U eJCI 1l1lJl~lJ O. J 

:IJ!.1aa¥'\J f-li.1'lJ"H!.u1f1'U !!CI:;;~'U!Wf1~'JCI!flreJ\l~'Um1C1\lllf1Jfl'J1lJLU'U~ 12,000 JeJ1J~eJ'U111 !1l'U 

'" 
nm 1 'U111 (vil 2 flf\l) 

'" 
3.2.2.5 ~ ~ i.1'lJ CI:;; m(J rid 'U1J 'UYl \l 

" 

9J 0 9Jd Q,I Q -: cl 
UCld'Vll' 11W'U~'U~ 1 'U'U 1U'tJ\l 

3.2.2.6 '11111l~1'U!flreJ\li'U 1~Cl1~!ff(J\l !ll'Unm 3 'U111 !~eJ~lhf' 
<dd :lI;: d 
~!eJ'U!ij!1J'U'lI'U!CIf1 (200-800 !1Ji.1') 

'" . 
3.2.2. 7 11~\l111f1ir'U'11111l1ri1 'Ui.1'11C1:;;Cll(Jh1Jn~!9fi''U (fIlflf-l'Udf1 

'U. l1lJlCl!!.1'U 20) 1l1lJl¥'\J 1 :IJ!.1aa~J !~eJ"hf1lJ 11'J1Jn~!9fi''U 1 'U.ueJ 3.2.3 ~eJ 111 

3.2.3.1 '111 1lJ 1r1J!~CI¥,\~~1f11J~1.:J~!~'ULeJi.1'lC1!~(J1 111f1.ueJ 3.2.1 lJl 

0.2 :IJ!.1aa~J 'UeJ\li.1'lJ!.1:;;mCl~111'J1Jn~!9fi''U (fIlflf-lUdf1 'tJ. 11lJlCl!!.1'U 19) '11111liJlJ~ 
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" 3.2.3.2 !'Yl(;l1 1C1~m(JlullJ lfl1 !'VH:'l 'PI 11':) HC1~ !$llJ 0.1 lJC1ClCl 'PI 1 '1Je).:) 

't1'nCl~m(Jl~lInfl!C»'~'U. (1'Y'l1 11 ~!~'U.!~ ) 1i lJ~ 'flW'l1 lJii 40 ~':) fl'l !C»'Cl !9ffJ(;l !ll 'U.!1m 12 ~J llJ':) 

3.2.4.1 

" " Cl~ 'I1CllJfi'J(J 0.2 iiCl ftft 'PI1 'tf~.:) (;ln Cl~ m(JC»'1~'U.1C»'!~fJlJc}f!'Yl1CPl (0.2xSSC) (,Vl1'lf13 fl f .:)) , 

'I1:lJlfJ!Cl'tf 21) 1ilJ~~W'I1flii,r~.:) !ll'U.mn 10 'U.l.yj , " 
, " 

3.2.4.3 1'\1 (;lnCl~ m fJ-eJ"tm ii'U.l111 'U..yj eHjl 'U. l lJ 1 fl 1 !'Y'l Cl 'PI 11,:) UCl ~!$llJ 
" " 

0.1 iiClftft'PI1'tf~.:)!~'U. iC»'JJ!'l.J~1~~ f)c}f!fl(;l~!~~lJ$lY>l n1J"C1'1'\1)'l.J'Yl11~'U. (fllfll'-l'U. J f) 'tf . 'I1:lJlfJ!Cl'tf 22) 

'l.ilJ~~W'I1flii 37 ~':)fl'l!C»'m9ffJC1' !ll'U.!1m 30 m.yj , " 
" 3 .2.4.4 1'\1(;ll ) Cl~mfJn)'U. i C»'JJfI.:) UCl~",,\~fi'J fJ14~I:l!14'P1'lr14!,yje:l1C»'1~'U. 

3.2.4.6 'I1~Y>l'l.J5fi~fJlfi":W 2 'U.e:l1lJe:lCl 'tf~.:)mY>li'Cl~~fl (H2S04) UCl~ 

1Y>l~1f)11Y>lY>lf)n'U.mY..:j~flJllJfJlJfl~'U. 450 ml 'U.!lJ'PI1 fi'dfJ!fl~e:l.:)th'U. ilJ 1 fl1!'Y'lCl'PI (microplate ... 

reader, Biorad i'U. 3550) 

sp. 
" ,:r..:j 2 (;llJ:jfff :lJlfh f) n 

~ '" '" 4.1 .1 f)1)(;lf)Y>l~(;l'PIllJ'U. 
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" " " 
4. 1. 1.1 !'Vll ~ !~eJ Cl ..:J l u 20 DCl ~~<fI1 'tJ eJ..:J eJl'l1 n!~ rJ ..:J!~eJn1'Cl1 ff m f''U ,\1'fl "'eJ'U 

i"'~l1ii u (.f11f1HU1fl fl . 'l1 1Jlm Cl 'tJ 13) ~!~1J l 9l'!~rJ 1Jfl CleJhfl lO !'l.l eJ {!9l'U~ 

eJ..:JfI'l !9l'Cl!95£m !ll UDCll 5-JU 

. "" = 
'Um1eJW 'l1f1 1J 30 

• 'U 

91 'jJ , • 

4 . 1.1.2 111 10 DCl~ ~ <fI :l 'tJ eJ..:J eJl'l1' l1! ~(J..:J!i eJ'Y1 iifi lfl1 :l 'fl'flfl aUU "'..:J,yj 
'U 

f11 11J (J11f1~U 600 UllU!1J<fI1 rviln'U 0 .5 1Jl~U!Wfl!9l'Clrl'~ 7 ,000 1eJ'U~eJU1 ,yj ~1mfl~eJ ..:J~U 

m~ rJ ..:J'l.l f''Ufl111J!UU 

" " 
4 . l.1.3 !l1ri1U1111 "'Cl..:J lu'tJ1'fl fl l'l1U 'fl'l.l1 1Jl<fl1'tJl.l1'fl 1 00 DCl~i1<f1 1 'illml U 

" 1~1J!1J1nUeJCl 50 DCli1i1<f11 H"'1Jl,r!llurueJ!~rJ1nU!lluDCll 2 l.l1,yj 

" " . 
eJ..:Jfl'l!9l'Cl!95(J",1 mh..:J111fl1'Ufl1JeJW 'l1 flD !llUDCll 15 Ul,yj 11..:J i -j',yjeJW 'l1 flD,reJ..:J l,r!au ua1'l.l f''U 

q q ~ q ~ 

4 .1.1.4 

~1eJ~1..:J 111"'11Cl~Cll(J~1eJ~1..:J'l.l11JWI1 5 DCl~~<fI1 1Jl.yhfl1n~mm1J1ilUeJCl~1mfl~eJ..:J'Yh1~mrJ 

U'U'U'l111U (rotary evaporator) 1,rmaeJ'l.l11Jl<fl1'tJeJ..:J"'nCl~CllrJ~1eJ~1..:J 1 DCl~~<fI1 

"" ~ " 4 .1.2 flU!<fIHJ1JfleJCl1JU 

4.1.2.1 

4.1.2.2 

i.:Jn~ulf!DflCJf (Dowex lX8) 2 flf'1JCl..:J luufl!fleJ{ 

!~1J 2 ueJ{mm 'tJeJ.:J 19l'I~rJ1JiliJf!1eJfl 19l'fl 'l.l11Jl<fl1 30 i'iCli1i1<f1:l 
')I 'jJ ')J 'JI 

f1Ul,r!,j'lnUUCl~11..:J'I-j'!llUDCl130 l.l1,yj !'\119l'!~rJ1J'I1iJ'fl1eJfll9l'fll1.:J (VhtJf12 f1f'..:J) 

4.l.2.3 

'I 
'V "" • ~ 

'fl 'Vl!eJ'b'!'\11fl'U 4.0-5 .0 

4.1.2.4 'Un'iln~uCl..:JlufleJ51J11'tJUlf! 20x7 !9l'U~!1J<fI 1 (f1111JtJ11x!~u r-hu . 
fl'UUflCll.:J) If!rJl,r!)~u,,,.:J 8 !9l'U~!1J<fI) 
'U 'U 

4 . l.3.1 

4.1.3 .2 

lri"'UCl~CllrJ~1eJ~1..:J ('illfl,j'eJ 4 .1.1) 1 i'iCl~~<fI) Cl.:J lufleJ5mJ 

'l.laeJrJ 1,r "'l:lCl~Cll(J~lUfI eJ5mJCl..:J lu'tJ1f! fll'l1'U 'fl'l.l11Jl<fl1 'tJU1'fl 50 

" . . 
!)~u'l.l)~1JlW 2 DCli1!1J<fI1 !~1J111fl5uCl..:J lufleJl:lm1 'ilU m~.yr.:J"'l)Cl~CllrJ 1lJ.'tJ 1f! fll'l1U'fl'l.l11Jl<fl:l 

ii'l.l11Jl<fl1!llU 50 DCl~~<fI1 
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4.1.3.3 

4 . 1.34 

(phthaJdiaJdehyde) ~C1~cn(J'1lHlJ1il'U~H'l (mfl~'Udn 'tI. l1lJl(JW'tI 24) t1~lJl~J 1 iJC1i1i1~J Uftd 

" " !'tI~ll1'\...!'fi ~\I'Vi~Hdh.mcn 4 'Ul-fi ~~!~lJ 3.57 'UeJ1mlC1 'tIeJ~nHl14eJl:ll14i1fl (H,P04) t1~lJl~J 3 
.:::::.. a..A I Q..I ..:::l 

lJC1C1C1~J !'tI(J1,1'U'Y\ 

4.1.3.5 

(FJuorospectrometer) m(J'1'Um:n 90 'Ul-fi ~fldllJ(J1dfl~'U 350 'Ull'U!lJ~J ~~!1J'UfldllJ(Jldfl~'U 

~m~~'Uf11J!1eJ~Ul:l~ UC1~ fldllJ(Jldfl~'U 444 'Ull'U!lJ~J ~~!1J'UfldllJ(Jldfl~'U~-J~f11Jt1~~)(JUl:l~ 
q 

il:l~liJ'U l~ l~ 1~1fl(leJ~fl (histamine . 2HCl) ] 69.] iJC1i1nflJ '1 ri'1'U'tId~fhl1'U~t1~lJl~1't1'Ulf\ 

] 00 iJ(li1i1~J C1~cn(J~d(J 0.1 l..leJ1lJeJC1 'tIeJ~mf\ l~ l~JflC1eJ~fl t1~lJl~J 100 iJ(li1i1~J (~eJ~ 

!~1(JlJ'111lil'ln '1 fft1~l,") 
q 

4.1.4.2 

iJ(li1i1~J'tIeJ~l:llJ(l~cn(Jil:l~liJ'U A Uftd!~eJ~l~~d(J 0.] 'UeJ1lJeJC1 'tIeJ~m~ l~ If\1f1C1eJ~f1 

t1f1Jt1~lJl~1!1J'U 100 iJC1i1i1m 

4.1.4.3 "" "" '" !'PIJ(JlJl:llJ(l~cn(J~l:l'PIllJ'U C (0.5, 1.0 , 1.5 , 2.5 UC1~ 3.0 

llJ lflJnflJ'fieJ 5 iJ(li1i1'P1J) l~(Jll!t1~l:llJC1~cn(Jil:l'PIliJ'U B t1~lJl'PIJ 1,2,3, 5 !!C1~ 6 iJC1i1i1'P1J 

~lmh~1J Uftd!~eJ~H~d(J 0.1 'UeJ1lJeJC1 'tIeJ~mf\ i~ If\Jf1C1eJ~fl t1f1Jt1~lJl~J!1J'U 100 iJC1i1C1'P1J 

4.1.4.4 

9J 
'tIeJ 4.1.3 



" 
if) l'b'tlJf){'Uf)\lf)'.i~HWfl~fl ~\li1 

4.2. l.I 

f)~qf!'Vl~) U~lll~'J 200 iJaaa~'J ~!~lJ l'b'!~l'llJflaeJ 1'JY>1 5 !UeJ{!'b''U~ 

eJ\lrt'l!'b'a!95l'J(l' !ll'Unm 71'U 
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(~1lil ril 'b'!~ I'llJ 

UlJl-j'~f)W11iliJ 30 . .. 

4.2.1.2 ,11 lU~'U!WfH'b'arl'~';II'J!flreJ\l~'Um~I'l\lU1'IJfl'JllJ!g'U~ 7,000 'JeJ'IJ 

" ~eJ'Ul.yj ,11 ri'J'U,11 hllllU1UW!eJ'll1 1¥!'vilfi'IJ 2.0 !m~t~mNUeJfl~m'VI~fll{'lJeJ'U a\l iul 1¥1llf1 

~ 0 Q,.I c::f. .c:t 

'V.eJ!'WeJf1llJ~teJ'UteJ~ (NAD) 

4.2.1.3 
. " o' '" III !V !V 1lI~ I!V 'I 0 "" ~ '" 

m(1''J'Uf'l(1'lJ'VI l~lJlf1'UeJ 4.2.1.2 1lJ~lJ A 'U'Ult~eJ~!1J'Unm 2-3 'U 1 'VI 

4.2.1.4 

4 .2.1.5 
" 

'111 'If'U 'U eJ \l i ~tf).y; a ~t'VI eJ {1 ril 'U 11 a eJ ~'VI~a eJ\ltta~'J~m I'l i~teJ.y;a -
" . 

~!'VIeJ{1~1'l1,rril\l'l11fl'J'lJfllJeJW11iliJl1eJW11iliJ 50 eJ\lrt'lt'b'a!95I'l(1' !ll'Unm 5 'U111 
III III 'lI III 'lI 

" . " 
4.2.1.6 t~lJ'I11f1~'U U1111~'J 3 iJaaa~'J a\liul'U11aeJ~'VI~aeJ\l (1'na~ml'li1 

4.2.2.1 i'VI!'VI'J~ 1 iJaaa~'J 'UeJ\l(1'na~ml'lf)'.i~ttafl~fl (lJlf1.,JeJ 4.2.1.6) ~'J1'l 
" 

0.01 'UeJ{lJeJa 'UeJ\ll'b't~l'llJi~ 1~'J~'Jf)f1 i'b'Y>11~1'l1'lfYl'UeJvl'VI1~'U!1l'U~'JU\l; rll'U'JWU~lllW 

4.2.2.2 'I11(1'1'Ja~mml1f1.,JeJ 4.2.1.6 ~iim~HWfl~flU'J~lllW 8-12 iJaaf11lJ 

lllU1UWW'b'!1l'U 7.5 ~'J1'l 0.01 'UeJ{lJeJa 'UeJ\ll'b'!~l'llJleJ l~'J'fl'JeJf1 1'b'Y>1 
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, ", 
4.2.2.3 !~eJ1l1~ffnCl~mtJ'fi 1~~r,HJ'I11f) ch.l1lu 1~'tJ1m~J 1 0 iJClilil~J 1l~ LM 

, " 
fflJCl~mtJ 19H~ tJ:IJ!!Clfl!'VI~ 'fi1l~ 1 'li'rtlu fflJ ~~lfiu 1 U fllJYll1.J5il1 tJlt111!eJU 19fil~-uClflm~ 

~,~ 1 flJ;!U ff (D-Iactate dehydrogenase, D-LDH) UCl~!~m 19filueJCl-uClflm~~'~ 1 m;!u ff (L-

lactate dehydrogenase, L- LDH) 

4.2.2.4 

" 
4.2.3.1 'I11ffn~~lfiu (ffn~1eJciN!!Cl~ffnCl~mtJm~J!"lU) ~e:JffnCl~mtJ 

.d 
'11 Cl eJ fl 'VI I 

" , 
!~lJ'I11f)aU 1.J1m~J 0.4 iJClililm !!Cl~!gU!eJ~ (mfl 

r-lU1f) 'tI. 'I1mtJ!Cl'tl 25) 1.J1m~J 0.3 iJClilil~J nimllumleJflfIJllfllJ • 
'I1CleJfl~ 2 !~lJ'VI1ff'l1vlryjeJ{ ~!eJ'If 8.1 (fllflr-lU1f1 'tI. 'I1mtJ!Cl'tl 26) 

1.J1m~J 0.4 iJClilil~J !!Cl~!gU!eJ~ 1.J1m~J 0.3 iJClilil~J UCl~!~lJ!eJU 19fil~-uClflm~~ 1~ 1flJ;!U ff 

1.J1m~J 0.1 iJClilil~J (1 00 'I1'tl1tJ~eJiJClilil~J) 

'I1CleJfl~ 3 !~lJ'VI1ff'l1vl!vleJ{ ~!eJ'If 7.5 (fllflr-lU1f) 'tI. 'I1mmCl'tl 26) 

1.J1m~J 0.4 iJClilil~J UCl~!~U!eJ~ 1.J1m~J 0.3 iJClilil~J 

~1~ 1flJ;!Uff 1.J1m~J 0.1 iJClilil~J (1 00 'I1l11tJ~eJiJClilil~J) 

4.2.3.2 1.JileJfJl,r!ilfl1.J5il1tJ1~~fll'l11.JiJ,reJ,ullunm 10 Ulti ua1'11111.J 

1fl~lfllJ~fl nilUUff .:j'tleJ~!g·w!eJ~!eJ'If~!ilmnf)1.J5il1tJl't1eJ.:j!eJU 19fil ~1mfl~eJ.:jm1.Jfl1 'VIJ 1 vl1 'VIJ-

iJ!~eJ{ (spectropholQmeter) ~fl11lJtJ11f1~U 340 Ul1U!lJ~J 

4.2.3.3 

ratio) t!Cl~el~Jlri1UJ~'I111.:j DIL 'tIeJ~mflHClfl~flm~J!"lU (DL-!!Clfl!'VI~) i1tJf)11 BR (basic 

ratio) 'I11~1~1.:j '1 ~1~~nf)1.J5f)1tJl't1eJ~!eJu19filmH'VIu~11u'l~J 
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. " " 
f1l :f 'f11Pl ff'\...r:J 1 f)J IPltWfl$lfI'ViU'lJfl .yjt~ tl'fff l\1~'UdJ hi. l eJ 1 'b'tJJ eJ{1 IPl 'Vl1(9l 1JJ.u eJ n111 'U 'fl~,rw (Kozaki , 

1992) 

+1.00 > [ E] > +0. 92 L 

~ L 
+0.92 > [ E] > +0.54 L+DL 

+0.54 > [E] > +0.05 DL +L J 
+0.05 > [E] > -0.15 DL DL 

-0.15 > [E] > -1.00 DL+D 

-1.00 > [ E] > - )6 .00 D+DL J D 
-16.00 > [E] D 

4.3 (Ikemoto , tm~ fltu~ 1978 

Tanasupawat UCl~ fltu~ , 1992) 

TetragenococclL'I sp. 2 Cl'lI~M 111JJ1~fl1n 

4.3.1 111t'b'mfU1r~ (lyophilized cells) 40 iiCl~fl1JJ 111JJ1'~1'fl1'Clff 

~drJCI'11C1~CIlm:IJ1i1'UeJ~f1'~ 1'fl1flCleJ1fl 5 nJeJ{l'b''U~ ~eJtulHlii 1 00 eJ~fI'11'b'CI1C)$rJCI' t1J'U1dCll 3 . " 

" " 11'flCleJ~111li C'vhih 3 f11~) 
" . 

4.3.3 l$lJJ111flc1'Uil1JJ1~1i.h~JJ1tu 11'U 3 dd'U'tIeJ~il1JJ1~1't1eJ~ 

;;"I, "" "" " 
lJ !~:fmrJJJeJt'VleJ1 

. " . 
4.3.4 1d~~ l'b't~rJJJci'Clrvl~ 0.5 fl1JJ CI~1'Uill~1tarJJJ~t'VleJ{n~eJn1~1Pl111.yj 

111aeJeJeJfllll'U1dCll 1-3 id lJJ~ 

4.3.5 111C1'11 Cl ~ CIlrJill ~1 tamJ ~t'V1eJ { lil'V1 11~111rJ~dmfl~eJ~'V111~111!J 

U'lJ'lJ11:IJmI'U.111aeJil1lJl ~:f ) iiCl~~~ :f . 



" .:::!i ..::::., .do d (V Q..I if .:!:!. 

Rfl1l1fll111l 'HlJ'UeJ~!!1Jrl'Yl!) I'J Tetragenococcus sp. 'Yl~l1JJ~ 4 r:nmH.!1! rleJ T 

halophilus A TCC 33315
1 HCI~ff1m~'t.!1r~'JU'Yl'U P7-23 

T 
UCl~ T muriaticus JCM 10006 UCI ~ 

~ o'~ " " 
ff11'J'Y'I'U1l'fl'JU'Yl'U K5-37 ''UeJ111111al'J~t~eJmCl'J 3 'lfU~ ~eJ !gJJeJ1{Wff (fIlrlVl'U'Jfl fl 

q 

mJ1I'JlCl'U 1) Yi!eJ-Yi (fIlrlVl'U'Jfl fl. l1JJ1I'J!CI'U 14) 
d d 

UCI ~ 'Yl'J1I'JWJJ (fIlrlVl'U'Jfl fl. l1JJ1I'J!CI'U 15) 

$I ')J • I 

rl'J1Jrl JJ111JJ1W! ~eJ~~ ~ 'U' 11'ijri 1 fllHI ~ fl a'U!! ff ~-Yi rl 'J 1JJ I'J l'Jrl a'U 600 
q ~ 

" " " " " 
'Ul i'UtJJ'fl1 t'yilO1J 1.0 'ri!~eJ~~~'U~~flril'JCI~1111'UeJ1lfn!al'J~!~eJ 1 !11eJ{!9fW~ 1I1m1'U1~ri1 

fl11¥j~fla'UUff~~rl'J1JJI'J1'Jrl~'U 600 'Ul i 'U!JJ'fl1 'YJfl €7J 4 4'J iJJ~ !il'Unm 3 1'U !111 1'J1J!-YiI'J1Jfll1 

t1l1UJ'U eJ ~U 1Jrl-Yit1 t'J 1 'U eJ 1lf 11 U ~CI~'lfU~t~f) '111 111 ~fl1l1 fll11111J ff'fl 1 eJllf 11~mJJ1~ ffJJ ~ f) '11 
u ~ 

" .di ..::::., q q Q.I Q.I cI ~ 

Rfl1l1fll111l1t"Y'Uf)~U1Jrl'Yl!)1'J Tetragenococcus sp. 'Yl~lfJJ~ 4 ffll'J'Y'I'U1! rleJ T 

T Q.I a' T Q.I d' 

halophilus ATCC.33315 UCl~fflt'J'Y'I'U1! P7-23 !!CI~ T muriaticus JCM 10006 UCI~ffll'J'Y'I'U1! 

" " " 1 d "'I do'", "'I d 0' 

Wn1111!C1t'J~1'lff)mCI'JlflJJflnlflff 1'JJJ'Yl~lfJJ~ 6 ff'fl1 rlfl fll11111f)JJfl11tflff (MRS) 
~ 

K5-37 

f) 111111gJJfll{lflff~CI~ri'J'U1J1~ flfl1JCI~rl~ ~lf-d~ (MRS/2) flllf n 19JJfJ1{lfl ff~CI~U m;~f11{1Jf)'U 
"'I _I 0' 0' d o'.d • 0' "'I _I 0' 0' 

mClf) llJfl119i''U'fl (MRS-Cl) flllf111f)JJf)111f)ff'YlCl~UlfCl~f1111Jf)'UmClfl 0.5 llJflWb''U'fl 

'UeJ~ 19i'!~I'JJJrlClf) '1~dj'U 5 l1JeJ{!9i''U'fl r:Y1lf11J T halophilu,>UCI~ 1 0 !1J f){!9i''U~ r:Y 11111J T 

muriaticu\' 1~rilfln¥j~fla'UUff~~rl'J1JJI'J1'Jrl~'U 600 'Ul i'U!JJ'fl1 'YJfl €7J 4 4'J iJJ~ !lI'Unm 

" " 
3 1 'U UCl ~ t1J11'J 1Jt-Yi 1'J1J fl n 11l1 UJ'U eJ ~U1Jrl-Yit1 1'J 1 'U eJ111 n ta 1'J~1<jff)!!~CI ~ ff'fl1 

u ~ 



ri'J 1..1 1h ~ fHl'lJ 

(%) 

,~ 1~U'Vli:H9f(jJ/l~1~ '.mlU

eJ eJ n 'Vl.w mY!.w ~ 

"" 'Vl'J1..1 80 

1 t]$!~fJ:lJeJ~~!'Vl~ !'Vl'j !~!~'j~ 

U:IJnu!9ffJ:lJi(H.w~ 

u:IJ\lfllu(1'i(H.w~ 

1'Vl!fl 'na 1 fua~ 

u:lJnU!9ffJ:lJfHleJ ,'jy.f 

"" II d' UfI(Ht]$fJ:lJflaeJ !'j~ 

1 ~U'Vl (1'!9ffJ:lJflaeJ ! 'jy( 

) "" d' 
t t]$!~fJ:lJfIl'j'lJeJ!U~ 

(MRS) 

0.1 

2 

0.2 

0.1 

0.5 

0.2 

0.05 

(PAT) 

0.3 

0.5 

0.33 

0.1 

59 

(TYM) 

0.1 

0.1 

0.63 

0.46 

0.12 

0.07 

0.02 
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MRS MRS/2 MRS-C MRS-N MRS-C-N 

2 

0.5 0.5 0.5 

0.5 0.5 0.5 

0.5 0.25 0.5 0.5 0.25 0.25 

2 1 0.5 2 1 

1~ 1 'VlU'Yltn9f£JlJ 1~ l~)"HI'U 

fltl { l 'Yll~fHnvJ~ 0.2 0.1 0.2 0.2 0.2 0.2 

"" 'Yl1'U 80 0.1 0.05 0.1 0.1 0.1 0.1 

19l'1~£JlJtl::::9fm~ 1'Yl)" 1~1~)"~ 0.5 0.25 0.5 0.5 0.5 0.5 

l~UfllJ llJ1ii£JlJ9fm)"~ l~luiYfI 0.2 0.1 0.2 0.2 0.2 0.2 

UlJf1iil9fmJ9fCUvJ~ 0.2 0.1 0.05 0.05 0.05 0.05 

UlJ~f11iiff9fCUvJ~ 0.05 0.025 0.02 0.02 0.02 0.02 

., . 
o V' ~ ~ ~ 

6. flldYI1'l111'tftl'U'.iq'YIti'Utl-l Tetragenococcus sp. 

Q.I ~ ~ Q./ d ~ Q.I r:I 

fI~H"ltlm'tftl Tetragenococcus sp. 3 ffl£J'Vl'U1! fltl T halophilu.\· ffl£J'Vl'U1! PM-8 

T muriaticus ff1£J'W'U£ KI-35 UCl:::: ffltJ~'U£ K5-37 ~iifl1llJmlJ1::::fflJl~£J11'illHU1'illf1f111lJ 
q q 

" " . ~ 

ffllJl)tll'Uf11)"~tl£Jm9f'U UCl::::lIiJm.ll~lCl 1~lIm£J'lfiifl 'l111-lftll1f1~lilfl f1Uft1lJ11~ £J~ 1 'U mll1)" 

" " l~£J~l-lfmJmil'U (fllflN'U1f1 fl. lIlJ1£J!Cl'U 16) ua::::11mil'UNfflJ'il'li'l1 (fllflN'U1f1 fl. 1IlJ1£J1Cl'U 17) 

" " " ,:rU~1'U1'UHUfll11~£J Tetragenococcus sp. 11~lIlJfl11'U111f1lf3~ pour plate ~~111'l111-lftl'fl~~'U 
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'lI )I 1 )I 'lI 

Telragenococcus sp. 11\j'\1]J¥'l6flfl1\l'\1U\l lf1l\l1l1fltT'Wull\j,;y1!~eJ!1l'W 2 ri1'W 
• "" 0 

cr1 'W11 1 'W 1 

. " . 
11lVilU,r\jU1J1J!UeJflU~\j (freeze drying) UCl~ri1'W'i1 2 !1l'W,;y1!~eJ'i1hiVilmr\j ! 1l'1 tJ 1J! 'i1 fJ1J 

jI 1 !II 'J/ 'lI . 

~1'W1'WU1Jfl'i1!'1u Tetragenococcu<; sp. 11\j'1]J'fI'i1'JeJ'fI~i~5l'\11l\j1l1f1!n1J,;y1!~eJ,:r.:J 2 ri1'WU!1'i1 

eJtu'\1f1ii 4 eJ.:Jf\'WIHUqfucr UCl~~eJtu'\1f1ii,reJ\l !ll'W!1m 2 !~el'W 
q cu Q cu 



"" 11'Y1'Y1 4 

., ., 
'lff)11trllJYI-l'HlJ~ 1 'Uj~tI~~ N 1 'Uf)-lfl j~111'Ufllj'H1rml111tll 

1.1 
" 

fHlf1l'H 011 ~ 1 f) ~ lnll1hn 

o 1d.o::1 G cl ~ 
m'U 1 'UU 11 fl'VU 1 trYI 'Utfl lJU Cl~'IH)11t fl lJ'YI \ll1lJ~ 

" tOlJ~1f)~l\l'l1l'tlCll'illfl h\l \I l'U A B tW~ C 11lJ 28, 26 HCl~ 26 ~1f)~l\l 
" " tpnlJtil~lJ 11lJ~1f)~l\l'l1l1hn'l1\1l'rlJ~ 80 ~1mh\l 

" . 
1'U fl 11 tOlJ 'iI ~tOlJ 'ill m.i fllriJ fl~\lU ~t 1lJ~ 'U 

fll111iJ fl fi f) 'll Cll~rH'l fit flil f)Ua' 1tlPl ~ £JlJlJ n 'iI Cl \I~ f)'HiJ fl ~\I 'iI~i:hl fllJ W ~111'U ~1'll Cll ~HYlJ flm.1 11'111 . . 
" ~1f.)~l\l'l1l'llCll 1'U1~£J~mfl'Uf)\lfll1'HiJfl (I -4 l~f.)'U) 'ildjcl'fllJW~11l'U~1'llCll 

" 
vftl'lJ fllJl fl ilf.)lW~ii'l1lfl11'llClll~ m!f.)£J 1 'UlJ1nw~h~f.) ri1'UlJ 1nw t1''U~f)'iI~iicl'fllJw~ll1'U'Uf.)\I 

" . 
t'Hm'li'U~1f)~l\l'l1l'llCll h"!)~£J~flCll'UW~1~£J~.y(1£J'Uf)\lfll1'HiJfl (5-18 l~f.)'U) filJ1nW~b~f)ii . 

"" " 
cl' fllJW~ll1 'U 'U f.)\lt'H'Cl1 ir'l1llPll'Clrl a' l£J'I1l'll Cll ri1 'UlJ 111W t1' 'U~ f)~ 1 f.) ~l\l'l1l'll Clliicl' fllJ W~lll'U ir 

t.1llPll'Cl'li'U iillif.)'llCll.f'Ul~fl C1 VHY:lJf)a ~\l1PI11l\l~ 10 
• I '" 

'iIlfl~1f.)~l\lt.1l'llCll~iif.)l£Jfll1'HiJfl~l\l "1 ~lfllJ:IJl'~ 'I1l:lJllWmm~UlJ~1'U1'U • 
.c:t.c::i d d ~~.c::t !V;t ,% d a' ~A 

UlJrl'YI11£J'YI'UlfllJU'Cl~'lff.)lJlfllJ'YI\I'HlJ~ 1 ~£J11i pour plate 1~£J 1 'b'f)1'H111'Cl£J\ll'b'f.)lf)lJfJl1Wff 'YI!lPIlJ 

. " " 
1 C)fl~ £JlJrlClf) '1fl 5. l'llf){lC)f'U~ 'VllJilUlJrlfil~£Jfil'i11tlJ '~lJ'U f)1'H111a£J\llojff)~\lmil1u~\I '~11l'U 3 

'jJ I 'jJ • 

HCl~'I111ojff):IJltYilJ~1'U1'U 1~ma£J\I 1 'Uf)1'H11m'Cl1!~lJfJl{lf.)ff fi!~lJ 
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" 
PH."! fll';JrlY;UaeJ f) '~U'lJfl.yj!11'J f1'JIPlUCt fl~fl'b'eJ1Jt~:lJ1l1f)~1 eJ ~l~'\.htl cl1'UeJ~ h ~ 

nu A B tm~ C ~TU1'U 266 100 UCt~ 23 ~11'J'W'U£ ifll:lJillfl1J , 

"'I 

h"HUA h~~l'U B h""l'U C !\P\eJ'U 

'" . 'JI . '" . 'JI . '" . 'JI . 
fn1JeJ f)'U'UeJ fn1JeJ f)'U1JeJ f-.l1'UeJ f)'U'UeJ 

. . "'I · . 
0 'lJ'U'lJ11 'lJ'U'lJ11 !lfCteJ","l'U U\P\~,"l'U • • 

· · :: :: <J} 
!lfaeJ",1~ 

"'I · 1 'lJ'U'lJ11 'lJ'U'lJ11 'Ul~l(;l 'Ul~ l(;l,~:lJ !If(;leJ'',''l'U • • 
· · :: :: <J} 

!lfaeJ" ,l~ 
"'I · 2 'lJ'U'lJ11 'lJ'U'lJ11 'Ul~l(;l 'Ul~l(;l,~lJ !If(;leJ'',''l'U • · · :: 'JI :: :: <J} "'I · "'I · 3 'lJ'U'lJ11 'Ul~l(;l,~lJ 'Ul~l(;l 'Ul~l(;l,~lJ !If (;l eJ",eJ eJ'U !If(;leJ'',''l'U • 

:: :: 'JI :: :: <J} "" · "" · 4 'Ul~l(;l 'Ul~l(;l,~lJ 'Ul~l(;l 'Ul~l(;l,~lJ !If(;l eJ",eJeJ'U !If(;leJ'',''l'U 

:: :: . :: :: <J} '" . "'I · 5 'Ul~l(;l 'Ul~l(;l,"l'U 'Ul~l(;l 'Ul~l(;l,~lJ !'lJ£l1,eJeJ'U !If(;leJ,,,''l'U 

:: :: 'JI :: :: <J} "'I <J} :: 
6 'Ul~l(;l 'Ul~l(;l,~lJ 'Ul~l(;l 'Ul~l(;l,~lJ !If(;leJ'',A'lJlJ 'Ulifll(;l 

:: :: <J} :: :: <J} :: :: · 7 'Ul~l(;l 'Ul~l(;l,~lJ 'Ul~l(;l 'Ulifll(;l,~lJ 'Ul~l(;l 'Ul~l(;l,"l'U 

8 
:: :: 'JI :: :: :: :: · 'Ul~l(;l 'Ul~l(;l,~lJ 'Ul~l(;l 'Ul~l(;l 'Ul~l(;l 'Ul~l(;l,"l'U 

:: :: 'JI :: :: :: :: · 9 'Ul~l(;l 'Ul~l(;l,~lJ 'Ul~l(;l 'Ulifll(;l 'Ul~l(;l 'Ul~l(;l,"l'U 

:: :: 'JI :: :: :: :: . 
10 'Ul~l(;l 'U l~l(;l,fflJ 'Ul~l(;l 'Ulifll(;l 'Ulifll(;l 'Ul~l(;l,"l'U 

:: :: <J} :: :: :: :: . 
11 'Ul~l(;l 'Ulm(;l,fflJ 'Ul~l(;l 'Ulifll(;l 'Ul~l(;l 'Ul~l(;l,"l'U 

:: :: <JI :: :: " :: · 12 'Ul~l(;l 'Ul~l(;l,fflJ 'Ul~l(;l 'Ul~l(;l '\.ll~l(;l 'Ul~l(;l,"l'U 

18 
:: :: 'JI 

'Ul~l(;l' 'Ul~l(;l,fflJ - - - -
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, " 
1.2 ~HlflTHiJ~l'JutnJ"--1~ 1U d UU1Jfl.yj !1'cJ'mH~1JU"~'lffJ1J!~1Jl1--1'\11Jfl 11..l 'j~l'J~<Pi1--1 '1 '1J fJ--1 

" m~ 1J d U fll 11'1 31 mIliJ m 

" " iJ~lJlWU1Jfl.yji1l'JYlut~1JU"~'lffJ1J!~1J11--1'\11Jfllu~dfHhnlliJm\J1fl h--1--11UA B 

" " , 
!W~ C l1--11J~nwfhtifJu"~OUlifJ~--1U~ 0-18 !~fJU (~l'jl--1.yj 11) 'Yi1J';i1 1 H--11U A ~iJ~mw 

" " U1Jfl.yji1l'JYI'U!~lJU"~'lffJ1J!~lJl1--1'\1lJflmfl.yjMl.yj1J~nwP'id'1JfJ--1lifJ'\1l1 fl 1 fll'J 1 U 'j~l'J~ 1 !~fJU~ • 
.d..<:::t cl d~ ~~ AI ' 0,.1 5 

U1JflYl!'jl'JYlU!fl1JU"~'lffJ1J!fllJYI--1'\11JflYl1J'jnW~d1JfJmlfl1J 8.25xl0 CFU/ml 1 H--11U B 1~1J 
" " iJ~lJ1WU1Jfl.yji1l'JYlU!~ lJU"~'lffJ1J! ~ lJl1--1'\1lJ fllJ1fl.yjC1'fl.yj1J~ nwP'idlifJ 1 U'j~l'J~fll'j'\1l1 fl 3 !~ fJ 'U • 

" " iJ~lJlWU1Jfl.yj!1l'JYlU!~lJU"~'lffJ1J!~lJl1--1'\1lJflmfl.yjC1'fl.yj1J~nW OUlifJ~lUdU 9.9x 1 0
4 

CFU/ml 1 'U . 

" 
1.3 ~"fll1~flll1C1'lJ'l1~1Jl--1iJ'j~fll1'1JfJ--1llliJm 

1.3.1 ll!fJ'lf (pH) 

" " mflfln1flll!fJ'lf'1JfJ--1~dfJ~WllliJ"1\Jlfl h--1--11U A B U,,~ C ~--1U~!~lJ 
• 'JJ 'J,I <J/ 

~u\Jum~l1--1iY'U,!flm~1JdU fll'j11l1mlliJ"1 'Yi1J11ll!fJ'lf'1JfJ--1'l1iJm~filfJ~'j~1111--1 4.99 - 6.31 , 

5.06 -5.69 !W~ 4.78 - 6.30 ~lmh~1J (fl1fl~Udfl fl.) ~--1UC1'fl--11iJ~ 6 
'" 

" \Jlflfll'j~flllTtl~mwmflu"fl~fl (%) 'UfJ--1~dfJ~1--1ti111m\J1fllH--11U A 
'J,I, I " 'JJ 

B U"~ C 'f1--1U~!~lJ~u~um~11--1iYUC1'flm~1JdUfll111l1ml111m • 

~lmh~1J lH--11U B !W~ C ~iJ~lJlWmflU"fl~fl~1J~nwP'idlim!,,~oulifJ 0.90-3.00, 0.90-

3.70 U,,~ 0.20-2.47, 0.74-3.74 !iJfJ{!C)$U~ ~lmh~1J (fl1fl~Udfl fl.) ~--1UC1'flniJ~ 7 
'" 
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" ~1f)m~1fl'1HlJ1W l'b'!~Ef~fl1:H)'~~ 'UeJ'l'f1';H)~lnll'lhn~lf) IHHU A B 
iJ I • 'jJ ,.. 

UCl:::: C 'f1'l!!<pj!1~~'Um.J.m::::ll'liY'Uffflm::::1J1'Uf11~'\1l1ml111m 
q 

"i 
h 'l'll'U A IH'll'U B h'l'll'U C !fleJ'U 

(CFU/mI) (CFU /mI) (CFU/mI) 

"" 
, 91 , 

~TtieJ 
91 , "" , 91 , 

NT1HJ f)'U1JeJ f)'U1JeJ N11JeJ f)'U1JeJ 

0 1.41xl0
3 

1.41 x10
3 

1.30 xl0
3 

1.3 Ox10
3 

2.80 xl02 9.90 xl04 

1 8.25xl0
5 

1.61 xl0
5 3.00 Xl02 2.10 x10

2 
2.60 x10

2 
4.50 xl0

3 

2 3.58 xlO 
5 

2.00 xlO 
5 1.40 Xl04 1.50 x10

4 
7.40 xlO 2.90 xl02 

3 4.75x10
4 

1.4 xl0
3 2.40 Xl04 4.00 x10

2 
0.40 xl0 1.30 xlO 

4 2.80xld 1.36xl0
2 

2.00x10
3 

1.20 xl0
3 

0.90 xl0 2.30 xl02 

5 1.54 x10
4 

1.47 xl0
3 

4.00 xld 5.00 x10
2 

0.13 xlO 3.25 x10
2 

6 7.05 xld 1.70 Xl02 6.5 xld 8.00 xl0
3 

0.28 xlO 1.30 xlO 

7 5.3 xld 2.60 XIOI 6.70 xlO° 2.10 Xl02 0.20 xlO 0 

8 2.35 xld 1.16 xl0
3 

0 0 2.80 xl0 1.00 xl0
3 

9 
. 3 

2.52 xlO 2.82 xl0
3 

0 7.80 xl02 3.00 xl02 1.20 xl02 

10 8.02 x10
2 1.30 x102 0 2.50 xl02 1.10 x10

2 
2.4 xlO 

11 1.31 x10
3 

2.03 x102 0 3.30 xl02 3.42 xlO 7.90 xld 

12 1.85xl0
3 

1.14 xld 0 1.35 Xl02 4.00 xlO 5.00 x10
2 

18 3.55 xl0
3 

6.50x1Oo - - - -
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o 1 2 

~1J~ 5 fll'J l1J~CJl_m1JrJ.:! ~lh! 1h!U 'lJ'flYi (1CJ'Vlh!l~1JUrJ~'jfel'lJ l~mf.:!l11J~ 1 h! m~ 'lJ1h! fll'Jl11J mil1Jm 

'tiel.:! l1..:j.:!lh! A B UrJ~C 
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~lfl millU1Jfll111 tlm~UClfl~fl'lfe)1Jl~ll~WJfl !~~'1 \hhl' 11 '11eJ U 19l'lfm~ 1!Cl Cl' (398 , 

Cl'lt1liU1l ~lfllH'I1U A B UCl:: C 266 100 UCl :: 23 Cl'lt1liU1l) . . 
" !Unn~ UCl::fll1'MiTfl'\.11~lCllll!Cl<il'l1Cl' eJ::;nUTuCl' lleJCll'YlCl' fllUClfll'l1Cl' !9l'hCl' UCl ::; 1111JCl' 

. " 
'YflJ11'Yl mnmiu 1ll11WflllPil:WCl'1111)f11~1 Cl'l unn~ lw::;iinhl1J1J flll1nJ fl'\.11~ 1Cl'UeJ'IH1Jfll111 t1 . . '" 

m~uClfl~fl')j'eJ1Jl~ll~lwflllPi~lfll H'I1U A B UCl:: C 11lU 20 16 UCl:: 3 U1J1J ~l11ih~1J 

(fIlflr-lU1fl fl.) 
W ')J ". , 

UeJflmfluiJn'i1J11fl1111Cl'11l11tll Ufll)mJfl'\.l1~lCl'l1'1 6 ')j'U'fl 11lunJU1J1Jl1 
'" 

" ." 
'l11 fl Uri~li1 eJ fl!;;feJ ~1U'YlU 'U eJ'IU1Jfll111 tI fl 1~U Cl fl ~ fll1ii nJU1J1J fll)'MiT fl'\.11~ 1Cl 

'" 

~lafl'Pl'HmU1J1JrieJ'Im1~ (nJ~ 9) 
'" " "'. 

H)U 1 9l'lf m'Pl1W Cl'1 U fl1'M U l~ tI'IA;;ffll1iiimfiu Cl'11'1 m~'Pl11~ Cl'fl1J~1 mlliCln~ !llW!1Jfll111t1 

.-:::.. dd. 
!~1ty'Yl'VUfl')j' 6.5 8.0 !W:: 9.0 !W::; 

!:WCl'11l11tlCl'1 l'1!flU 19l'lfflel fl<il~ Cl' 

, QI ~ , o'.c::i.::::t 

H Cl::'Yi1J111J 1'1 Cl'1 tI'Vi U 1) Cl'11111 tl tiel tleJ 11 ~ U U 
'" ~elmfl9fU fl1'J'MiTfl'\.l1~lCl !~'MClltl')j'U~ . 

halophiluy ATCC 333 1S
T 

lACl :: T l11uriaticus' JCM 10006
T lum'J1'1~ 15 

& 

'iJ 1 fl fll Hl'fl1l1 fl1 'J 



7 1 

'~iY~~rWfHl' fl1J W 'lJCl\lUDfl'Vh1 Vm'flUClfl~fl 'lf Cl lJ t~lJ~urJf) 1~~lflJ1tJCl 1d i:l1lJ 1Jfl ~'fl ~ 1H 'U flt1J'U .. 
s::tl!:i ~ Q,..I d &.<::lev Q.I d d~.:::i d 

UlJfl"HJVi:lflCl Tetragenococcus 1'1\1 '11 lJ'fl 172 iY1V 'Vl 'U~ 95\1lJClfl1JW::;fll'l~'flnV\lt95ClClt1J'Ui:l!C))'ClCl 

UCl::;iY1:lJlJm~1T.1J 1~1 'U 1 C))'t~V:lJflClCl 1 J~ 18 ttJCl{tC))''U~ 'I1 ~Cl :lJlflf)';h 

iY1V.w'U £ ~ 1li i:l 1 :lJlJm~1tu 1~1 'U 1 C))'t~V lJ flCl 'e) lJ~:lJl flf)':h 15 ttJ Cl{t95'U~ 
q 0 

"" <V • 

!Cl Cl fl ~dU1'1'U flCllJ 
q 

~lfl fllJTIi:lmrW fHl' fl1J W1'fl tlml' fl fllJ1'11\1V! 1'U 11'1iJ'lJCl\lUlJfll1t1 Vm'flUCl fl~fl .. ., 
cl Q/ Q.f rI 9J 1 Q..I d.c::i. ~ 1 d.<:::t .<::l 

'lfCllJ!fllJ1'1\1'11lJ'fl 174 i:l1V'Vl'U~ (~lfl'lJCl 2.2) 'VllJ11Clfl1JW ::;1'11\1'lf1tfllJ flCl fll J VClVCllJ~'U'U 

HCl ::; UClVtflClf'U HCl ::;afl'l:lW::;1'11\1i:l1J11'1V1 fiClfll Jl~1T.1Jl'U 1C))'1~VlJflClCl1J~ 0 t11f){tC))''U~ 'lJf)\I 
., 

UlJ fl l111 Vi:l1V.w'U £:lJl~J 1i 1'U'l1\1 2 i:lil~ff iJfl11lJU~ fl~ 1\1 fl'U 
q ~ ., 

afl1JW::;1'11\1V!1'U 11'1iJ'1\1 3 fl\l fHi11:lJlt1J'U!f1W cn'! 'U fllJ~'fl fl rilJ 
q 

.:k , CV I 

95\1'VllJ 11'il1:lJlHl ~ 'fl fl (llJ 
q ., 

Q.I Q.I 0 Q.I ~ Q.I 

11 (I \I ~ 1 fl 'U 'U 1'11 fl 1J fl 'fl!Cl Cl fl ~ 1U1'1 'U 

11 <V ., 

J U'lJ 'lJ fll J If lJ mh ~ 1 (I .. ., 
th~lCl 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

uJm<i1'Y1iY + - - - - - + + + + - - - - - - - - - -

f)::; :nu i 'U i:l + + - - - - + + - - + + + + + + + - - -

lJeCli1'1iY + + + - - - + + + + + - - - - - + + + -

fllUClfli1'1iY + + + + - - + - + - + - + - - + - + - + 

+ + + + + - + + + + + + - + -

+ + + + + + + + + + + - + + + + + + + + 
<V .-

i:l1t1'Vl'U~ 67 46 6 3 5 23 1 1 10 1 2 2 47 17 3 3 1 22 1 5 
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., 
Ul'fllCl 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

!:IJ!Cl9fi'Vl!;1' + - - - - + + - - - - - - - - -

eJ ~ ~il'U 11." !;1' + + - - - + + + + + + + - - - -

+ + + + - + - + - + + + -

f1lUClfli'fl!;1' + + + - + + + + + 

+ + + - - + - + + - - + - + - + 

+ + + + - + + + - + + + + + + 

~ 0' 
!;1'lU'YfU1i 55 9 12 5 1 1 1 2 1 1 2 4 1 3 1 1 • 

11 ~ ., 
1 U'U'Uf1lHI:lJflUWIlCl 
" ., 

Ul'fllCl 

1 2 3 

!:IJ!Cl9fi'Vl!;1' + - -

eJ~111Jhm + + -

:lJeJCli'YI!;1' + + -

f1lUClfli'YI!;1' + + -

i'lfiCl!;1' + + -

11i'U!;1' + + -

'" 0' 
!;1'lU'Yru 1i • 19 3 1 
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(a) 

(b) 

(c) 
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T halophilu.<; T muriaticus h.:.t,nu A h.:.tHUB h.:.tHUC 

ATCC 33315
T 

JCM 10006
T 

: . ... . ..... ........................ 'Vl'j.:.tfHUJ .... , .. . .. . ........ . ................. . . . ... . 

" 'U'U.l~!'1HHl ()..tm) ............................ .. .. .. 0.6-1.0 .......... . .... . .. ........ .. ... . .. ...... . .. .. 
Q.I d Q.J rf d.d. , .:::1 cI 

fll'j~~!'j(J.:.t'PI1'UEl.:.t!'1HH1 .... .. ........ .... ..... .!'1HHH~(J1 ~ !W~m'1H;lC'l .. .. ................... . . . ..... . .. 

~flllWdfl1(1i1 

fllnl'fl.:.t!El'U l'1fJJ 

ElElflCi!mr 

fll'j crf H!El 'U 1 '1fJJ 

. ~ 

(JElm~C11'P1'U 

~El(J''Vl'jib ''Vl~'U 

~El(Jufl.:.t 

fllmil'PImfl (MR) 

..::). d.e... ~ 

fll'j ~(1 'PI El ~'1fi C11:IJi C'l-

............... ff'U11 'VlHfl(1:IJ 'UEllH~(J1J 1fi'.:.t'U'U ................. . ..... ..... . 

+ 

+ 

+ 

+ + 

F F 

+ 

+(-10)* 

+(-40) 

+ 

F 

'" 

+ + 

+ + 

-(+20)** -(+ 1) 

+ + 

F F 



7S 

'f11':l l ,rn IS (l9ieJ) crf1EJ ru ~'l11~VlI h( lVl'il'UeJ~u'lJfI.yji1 mn'fl!H'lfl~fI 'lieJ'lJ!~lJ~utJ f1 l~ 'illf1 h ~~ lh( A 

B llCl~ C !tJ~tJ1Jl.yjtJ'lJf)'lJffltJ.yrh!1rlJl'f1':l1filh( , .. 

T halophilus T 11Iuriaticus h~~lh( A h~~lh(B h~~lh(C 

ATCC 33315' JCM 10006' 

" 
f11 Hl' iT mll 'f11 fl 

"" "" eJ~lJf1'fllflh( + + +(-2S) +(-1) +(- 1) 

UeJfl-eJ~niJl h( ff + +(-3S) +(- 14) +(-1) 

~-19ma'l'lJ leJff + +(-10) +( -1 S) +(-1) 

"" !'flf1'lf'l1Jh( + +(-41) +(-23 ) +(-S) 

"" Wffflflh( + + +(-15) +(-6) + 
" 

~-'Vh f11 'Vl ff + + +( -I) + + , 

~-f11UClfl h1ff + + +(-26) +(-9) + 

... 
+(-51) -(+21) f1 CU'lffl ':l fl Cl + +(-5) 

Uflfll'Vlff -( + 16) -(+1 0) +(-6) 

lJ fl Cl 1'Vl ff + + +(-41) +( 11) + 

... "" fH!lJ h( h( 'Vl fl fl + +(-24) +(-13) +(-S) 

~-UlJh( 1 h(ff + + +(-6) + + 

~-llJa''lJ lflff + +(-41) +(-23) +(-S) 

~-!lJ m~I'l1ff + -(26) -( +14) +(-4) 

Uflfl'Vh-!lJ1iCl 

f1fllf1'lf ltJ~ + + -(+40) +(-21) +(-3) 
" 

!! f) fl- ':l l'VIYlI h( ff -(+9) -(+4) +(-7) 

lleJCl-ln lJ I h(ff + -(+ 17) -(+13) +(-6) 

l':ll'lJff + + +(-2) +(-2) + 

'lflfl'lfh( + + +( -12) +(-7) + 
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~111 ,:rVi 15 ('Pie!) clfrl:jru~'1 1~:Yn t.J.l11'i'l'tJe!~UjJflVi!1{jfn'fIHClfl~fl'lieJjJ!~lJ~H(Jf) l1P1'1l1f) h ~ ,:m.j A 

B HCl~ C !tJ1(JjJ!Vi(JjJnjJCY1(J'Vrt.J.tlJl~1\j)1t.J. , .., 

'" '" i ~-'YlHJl ! ClCY 

~-l9flClCY 

4.2 

5.0 

6.5 

8.0 

9.0 

0% 

10% 

15 % 

20% 

25% 

T halophilLL\' 

ATCC 33315
T 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

T muriaticus 

JCM 10006
1 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+(-44) 

+(-46) 

-(+33) 

+(-39) 

+(-25) 

+ 

+(-47) 

+ 

+ 

+ 

-(+31) 

+ 

+ 

+ 

+ 

+( -16) 

+(- 16) 

-(+21) 

+(-20) 

+(-9) 

+ 

+(-17) 

+ 

+ 

+ 

+(-20) 

+ 

+ 

+ 

+ 

+ 

+(-4) 

+(-3) 

+(- I) 

+(- I) 

+ 

+(- I) 

+ 

+ 

+ 

+(- I) 

+ 

+ 

+(-2) 

+(-2) 



+ 1 ,r!'l CH)1 'J 'VI y;HH) 1J !lhnn n 

1 1f!'lCl f)1'J'VI~ cHI1J!llu Cl1J 

* U1JfI'Vh1I'Jm~UClfl~fI'IH)1J!~:JJ 104 ffll'J'~U£ ~!Wn '~~ln h-:J-:J1U A l1f!'lClf)1'JVeW 
q 

~ . I " ""'~.I F , !l1f)'J!lJU'VI!'Yl'VIl1 

77 

'fll'Jl-:J~ 16 f)1'J~~nrilJ 1~1'J 1 t-amjw~'VI1-:J:W 1 U ''VIiJ~U'fln~1-:JflU1J1-:Jf)VWtlf)-:JU1Jfll1!1I'Jm¥'l 
q 

. " 
UClfl~f1')j'f)1J!~lJl1UI'J n , ~ ~ In'l111.J Cll!1.J11'J1J!111'J1J fl1J ffll'J'WU £lJ 1'fl HilU 

• .d 
nCllJ'VI • 

T halophilus 

ATCC 3331S
T 

T muriaticus 

JCM 10006
T 

2 

3 

4 

S 

6 

. 
1'Jf)1'J 

+ 

+ 

+ + 

+ + 

+ 

+ 

+ 

q ~ 

~lU1U 

.,."" U1JfI'Yl!'J1'J 

lu 0% NaCl 

+ 

+ 9 

68 

16 

+ 71 

8 

2 

'" " 174 ffll'J~Uli • 

~lU1U 

"""" U1JfI'VI!'J1'J 

~1U'VIU 

6 

24 

7 

36 

6 

1 

'" " 80 ffll'J~Uli • 



~ ~ ~ q ~ 

3. N~flljflf)1:Ilf11UJrHIl£lfl~-:.t'YIN~UeJ'W!el'\JeJ-:.t Tetragenococcus sp. 

" ~lf)fflcJ'Yh.J.1i~d~h.J 'f11m1'U'\JeJ.:JU1JfI.yjL~ Clfn¥'1UClfl ~fI'}j'eJ1J!~:lJfff)Cl Te tra (TenococcU\' .y].:J 6 
q q '" 

I ~ 0 Q..I d 0 ~ d Q..I d .c:t.c:t .& 

f)'l:IJ ('\JeJ 2.3) ~1'U1'U 80 fflfJ'Vl'U,!! 'Ul:lJllHl~'UWf)ClmHU'\JeJ.:JU1JfI'VlnCl~1f)f)11fif)1Jl 

fl11:IJflti'lfJfla.:J'Vl1.:J~!g'U!eJ ~1m'Vlfl'l1f1~!g'ULeJ 1~1Jn¥'1!9l'i'U' 'U!:IJ 1 fI 'H'VlCl~ 1 ~ Clf)11~~ l! Cllf) 

T T 
halophilu..~ A TCC 33315 UCl::; T muriaticus JCM 10006 ) 

<jI ,d. ~ 

U1JfI.yj!~Cl'~dJ'U 3 f)~:IJ ;ieJ f)~:IJ.yj ] ;ie:! T halophilu..~ .y]n!:IJ~ 40 fflfJ-W'U{ f)'l:IJ'Vl 2 fleJ 

:: Q..I d 1.d.cS. .r:::i.o:::t Q.I d 

T muriaticus 'Vl.:Jl!:lJfI 38 fflCJl'l'U,!! UCl::;f)'l:IJl13 fie:! U1JfI'1!lCl 2 ffl(l'Vl'U,!! (CO-1 Ui;l::; CO-2 ) 

~.:J lliiifl11:IJfI~lfJfla.:J'VlH~!g'U!eJil1J!!1JfI.yj!~Cl T halophilus ATCC 33315
T 

!W::; T 11luriaticw,' 

• .d 
f)CI:IJ'Vl 1 

q 

2 

3 

4 

5 

6 

7 

8 

. " '" llJ ~ 0 n I n I'" '" ~ ~ d' 
Tetragenococcu..<; 'VltWf) t¥'1~ If)'U 11J C11 !1J':i (l1J!l1 (l1J f)1J ffl(l'Vl'U ,!!:IJl'fll111'U 

~ d' 

fflfJ'Vl'U 1i 

PM-8 

PM-]O 

PW-7 

PW-13 

PB30-1 

PB30-3 

PS60-2 

PS60-6 

q 

T halophilus 

ATCC33315
T 

94.59 

74.64 

73.04 

73.55 

77.87 

70.03 

109.05 

76.30 

T muriaticus 

JCM 10006 T 

27.16 

18.89 

17.06 

10.64 

10.64 

8.25 

16.26 

6.71 

K3-26 

16.81 

15.10 

29.39 

26.72 

19.56 

19.56 

28 .60 

14.62 



9 

10 

11 

12 

13 

14 

15 

16 

17 

88 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

. '" '" lJi~ 0 _1 _I'" '" '" ",0' 
Tetragenococcus 'YI!Wf) A~ 'illf)'U llJen !lJ 'HJ1U'YICJ1J fi1H1'lCJ'W'U ~lJl~ )~1'U 

'" 0' 
fflCJ'W 'U 11 • 

PB60-2 

P3-1 

P3-2 

P3-3 

P3-4 

P3-5 

P7-2 

P7-7 

P7-27 

P7-26 

P7-23 

KO-2 

K2-32 

K2-34 

K2-44 

K4-2 

K4-16 

K4-40 

K4-47 

K5-51 

K6-32 

T halophilus 

ATCC 33315 T 

79.61 

87.37 

80.52 

97.79 

81.60 

89.70 

92.40 

74.95 

89.93 

83.19 

80.53 

83.62 

85.02 

70.81 

78.56 

90.75 

76.89 

77.56 

99.46 

91.33 

86.32 

T muriatic'us 

JCM 10006 T K3-26 

11.96 20.64 

45 .58 45.9 

46.28 43.75 

56.78 36.60 

40.20 37.38 

43.20 43.02 

64.78 42.26 

8.96 NO 

11.64 9.68 

29.06 NO 

18.70 5.88 

16.38 28.87 

24.72 22.44 

14.64 14.59 

18.79 43.84 

1.53 29.29 

18.92 31.99 

15.00 10.06 

NO 45.13 

51.43 51.75 

18.4 14.48 

79 



.:d I 9J ~ qcl .d. ..:::t, .o::::t. c:! 
<Pi11'1-:J'Vl 17 (<PieJ) f1dllJflCl1t1f1C1-:J'Vll-:J~UeJ'U!eJ (%) 'tJeJ-:JU1JfI'Vlt1'tlmflUClfl<Pifl'lfeJ1JlfIlJ!;l~CI 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

. " 
Tetragenococcus l1Utlf1 '~1I1mlluCl1 tU~tl1J!l1t11Jil1J!;lltlYr'U{lJl<Pi1'~l'U 

~ '" !;ll tI 'Vl 'U 11 

K6-35 

Cl-1 

CI-2 

Cl-5 

Cl-6 

Cl-8 

Cl-9 

Cl-12 

Cl-14 

Cl -17 

Cl-19 

PW-8 

PW-15 

P4-3 

P4-5 

P4-6 

P5-1 

P5-2 

P5-3 

, 

T halophilus 

ATCC 333]5 T 

93.59 

74.57 

77.39 

89.48 

79.04 

87.93 

71.68 

79.11 

72.02 

86.49 

86.16 

17.93 

31.28 

27.31 

58.56 

47.58 

32.88 

63.55 

22.78 

T muriaticus 

JCM 10006 T 

53 .54 

12.58 

28.12 

4.65 

11.18 

16.52 

17.06 

29.49 

15.83 

27.13 

16.14 

72.72 

91.39 

89.91 

92.87 

90.56 

93 .82 

103.33 

70.94 

K3-26 

36.84 

29.55 

36.48 

8.89 

35.70 

28.58 

20.74 

39.21 

29.24 

29.24 

24.73 

87.12 

83.57 

102.55 

86.47 

ND 

80.35 

100.43 

86.60 

80 



49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

62 

63 

64 

65 

65 

66 

57 

68 

69 

, 'J/ 

'" "1 91 0 ~I ~I'" '" '" '" d Tetragenococcus 'VltWfl ~¥'t'illfl'Ul1Jcn t1J 'HJ1JtmJ1Jfl1Jl:lll'Jl'I'U~:JJl~'j ~ l'U 

P6-1 

P6-3 

P6-4 

P7-1 8 

P7-37 

KI-10 

KI-31 

KI-35 

KI-46 

K2-9 

K2-17 

K2-29 

K3 -6 

K3-26 

K3-29 

K3-40 

K3-46 

K5-37 

K5-55 

K6-29 

K6-50 

T halophilus 

ATCC 33315 T 

28.72 

11.76 

19.83 

10.53 

35.89 

27.87 

34.47 

42.4 

28.57 

36.06 

44.30 

56.20 

20.40 

24.91 

24.59 

27.49 

23.75 

35.51 

24.52 

26 .66 

22.12 

T muriaticus 

JCM 10006 T K3-26 

79.76 95.51 

94.41 94.20 

95.47 97.23 

99.63 96.53 

92.61 80.38 

73.20 85.16 

94.21 101.83 

93.51 94.36 

98.68 97.20 

92.25 107.45 

93.61 103.01 

87.61 88.33 

73.39 70.91 

89.46 100 

70.68 75.36 

93.20 74.96 

79.90 89.14 

93.91 94.98 

78.02 87.68 

76.92 100.40 

101.22 99.76 

8J 



. " 
'" ~ 9i 0 ~ 1 ~ I'" '" ~ ~ a' T etragenococcus 'YltW f) ! ~HJl f) 'WllJ en t lJ '.JfJ'U t'Yl tI'U f11Hl'l tI'Vt U ~:JJl 'PI 'j ~ l'W 

70 

71 

72 

33 

74 

75 

76 

77 

78 

• d 
mUJ'Yl 3 . 
79 

80 

~ a' 
ffltl'VtUTi 

K8-1 

K8-5 

K8-13 

K9-1 

K9-2 

K18-1 

K18-6 

K18-12 

C2-1 

• 

T halophilus 

ATCC 33315 T 

16.02 

27.48 

19.18 

23.17 

41.28 

23.67 

29.25 

8.80 

29.00 

CO-l 3.86 

CO-2 3.69 

81 
. T 

T halophzlus ATCC 33315 100 

82 T muriaticus JCM 10006 T 25.99 

T muriaticus 

JCM 10006 T 

73.74 

85.81 

105.60 

103.69 

91.38 

82.61 

88.22 

71.15 

93.21 

4.13 

3.81 

16.71 

100 

K3-26 

77.52 

103.73 

89.90 

87.1 5 

94.60 

99.37 

98.13 

71.53 

108.45 

4.88 

3.98 

24.05 

106.62 

82 
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,o::::(...::::t ~ c:o 

'Uf)-.l ttt 'lJfl'YI t ~l'l n ~\?l tt~flVlfl 'lI'f) 'IJ tfllJ (,lfl ~ Tetra gell ococcus 

~ d',o:;:{.c:::1.d. do.c:t .c:::. d 
r:-m n 1) 1t fl'r 1~11 ~n,.~ llJ 'U'YIU1JfI'YIt'r t'JmflU(1f1~fI'lI'f)1JtfllJC1'~(1 Tetragenococcus 

" " C1'fl'l~'U 1flt'J11i'Yl(1f)f) hC1't'lJfl1'Y1)t:1J'YI1 
~ .., d' 

'YI'IYflJfl 38 C1'1t'J'VI'U1i 
'U • 

.c:::1.:::S ,.d. ..:!i Q) cI I d. ..:i Q..I d' 

U'lJfI'YIt'r{Jn~ml 1 flf) T halophilus 13 C1'lt'Jf~'U~ n~lJ'YI 2 fie:! T 11luriaticus 25 C1'1t'J'VI'U~ tW~ 

nrilJ~ 3 'r1lJ 2 C1'l{J-ft'U1i ttl1 t'J1J!l1{J'U fl'UU'Ufll1t1 t'JmflU(1f1~fl'll'e:!'Ut~lJ C1'l{JVl'U i':IJlm~l'U (T 
q q q If.9 

T T ~ 
halophilus ATCC 33315 tm~ T 11luriaticus JCM 10006) (~1)H'YI 18) 

" TetragelIococcu<; f'lil~~'U 1 fl{Jtlijn1 Ul'Uf)'1tf)'U lcb'1J~Yfrf)Uf)1:'I-tmflt'YI~~ lliJ 1 fl'r~t'U C1' 

4 Q..I d' , .d. Q.I d' 

2 flf) T muriaticus 6 C1'lU'VI'U1i tm~n1:'llJ'YI 3 'r1lJ 1 C1'1t'J'VI'U1i .. . 
.Q. d Q,.I cI T 

mflU(1f1~fI'lI'f)1JtfllJC1'lt'J'VI'U~:IJlm~l'U (T halophilus ATCC 33315 U1:'I~ T muriaticus JCM 
. " 

100061') 'VI'U 'ht1Jfll1t1 t'JmfltWfI~fI'lI'f)1Jt~lJl1tWf)1~'iJlf)t11tlm'YI f) C1'lt'JVl'U i'C1'l:lJlHI f'lil~ mfl • • 

Q.I d. .d. ,.:d ~ Q..I d' 

~1tt'YI'U'Uf)'1U'UfI'YIt'r{Jf)~lJ'YI I fie:! T halophilu\' 4 C1'1t'Jl'l'U~ 
,.d ...s. 

f)(1lJl'l 2 flf) T muriaticus 6 . 
Q.I d' , .d. Q..I cI 

C1'1t'J'VI'U1i U(1:;;f)1:'IlJ'YI 3 'r1lJ 2 C1'1t'J'VI'U1i .. . 
~ d' T T 

C1'lt'J'VI'U~:IJl~'r!l'U (T halophilU)' A TCC 33315 tW~ T muriatic IL\' JCM 10006 ) W,l:;; 

.c:::1..::::t Q..I", ~ T' 
H'UfI'YIt'r{JC1'lt'J'VI'U1i:lJl~'r~l'U'Uf)'1C1'fl(1 Aeroc(x'cuv fie:! A. viridam TlSTR 393 l'i'U11 

q ~ q 
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• 'j/ • 

U1JflVl11 t1f)'J 'flUClfl~fl'lffl1J!~lJVlUfJf) 1~ 'ill fl'11l1Jm'Yl flC1'1!'Jl1U £ii f)'J 'fl l'UJJU lJJiJlJ~ J 'lfU'fl C 18: 1 , , 

djUfl'lfl1J'l::; flfl1J'I1t1 fl ~'lU C1''fl'l 1 U 'fll'l l'l~ 20 

, I • 'j/ 'JI 

'fll'll'lVl 18 1J5lJltu iC1''flliJuVlU1JflVl{1 tlf)'J~Unlfl~fl'lffl1J!~lJ9f'lUfJfl l~'illfl'11l1JmC1'~1'l~U 

, "" 
fl CllJ'Yl I 

2 

3 

4 

5 

6 

7 

8 

9 

, 

10 

11 

12 

13 

!1J1 tl1J!V1 till fl1JU 1JflVl!1 tlC1'ltl~ U £ lJ l'fl 'l~lU 

<v '" C1'1!'J'l'i Ull , 

PM-8 

PW-7 

PM-I0 

PM-13 

P7-23 

P7-27 

K2-34 

K2-44 

K4-2 

K4-16 

K4-40 

K6-32 

CI-6 

, .. 

1J5lJltu iC1''flliJU 

(iiCl~flflJ / 100 iiCl~Cl~'l ) 

0.416 

2.316 

0.048 

0.146 

0.698 

0.450 

0.190 

1.888 

3.464 

4.458 

0.100 

3.274 

0.124 



• • • 'j/ ')J 

vn:nrYi 18 (~eJ) 1.J1:lJlWiff(pl1ih.J.'YiHml'vh~£Imf1UClfl~fI'b'eJll!~:JJ9f'UWf) i~'iJ1mll1.Jmfff1..:j.u'U 

• .d 
nCl:JJ'Vl 2 

q 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

!1.J~ £I 11 !l1 £Ill 01111 11 fll1!~ £1(1'1 m~ 'U 'Ii:lJl'Pl)" lfi1'U 

"' " (1' 1 £I 'Yl 'U 1i 
q 

PW-8 

PW-15 

P7-18 

P7-37 

KI-10 

Kl-31 

Kl-46 

Kl-35 

K2-9 

K2-29 

K3-26 

K3-6 

K3-40 

K3-46 

K5-37 

K5-55 

K6-29 

K8-1 

K8-5 

K8- 13 

q ~ 

1.J1:lJlW i(1''Pl1ii'U 

(iJCliln:i:JJ / 100 iJClilCl'P1)" ) 

44.22 

13.11 

44.00 

0.196 

0.100 

29.27 

6.822 

1.144 

0.118 

29.16 

38.84 

52.29 

23.99 

30.52 

0.036 

26.65 

43.39 

17.79 

24.87 

8.37 

85 



~ • • 'j) !II 

~l'n:].vi 18 (~eJ) 'li1:JJlW ii:l~lii'U.viU1Jfl.vi!~fJm~Uafl~fl'lleJ1J!~lJ9f\lW'lfl 'f1''iI1mll'limi:l11\l<V'U 

!'li~ fJ1J!.vi fJ1J fl1JU 1J flYi!~ fJi:ll fJ'W'U l1lJ 1~ J~ l'U 

34 

35 

36 

37 

38 
• .d 

flalJ'Yl 3 
q 

39 

40 

'" .s 
i:llfJ'W'UTl 

q 

K9-1 

K9-2 

K18-1 

K18-6 

K18-12 

CO-l 

CO-2 

. T 
41 T halophillL'· ATCC 33315 

42 T muriaticus JCM 10006
T 

q "" 

32.39 

50.24 

17.79 

39.87 

15.29 

42.81 

22.87 

0.046 

44.03 

86 



"" 'PI 1') 1~'VI 19 
, , " 

if) 19l'!lJf) I'Uf) ~ m~HW fl~ fllll! 'lJflllk~ (lm~!wfl~fl'))f)lH~lJ9f~!wf11#{ 'iJ 1f1ill1.J f11 

" 
f.1'1 1~<li 1-1. 11.J~ (llJl11 tJ'lJ fllJHlJ fl11!~ (If.1'1 (J1~ 1-1. i'lJlfl ')1) 11-1. 

q ~ 

D/L 

'" 0' 
f.1'1 (I'Vf1-l.1i 

q 
D-LDH L-LDH Type 

PM-8 0.048 0.092 0.52 0.83 L+DL 

PM- IO 0.041 0.131 0.3 1 0.90 L+DL 

P7-27 0.013 0.055 0.24 0.92 L 

P7-25 0.031 0.119 0.26 0.91 L+DL 

P7-23 0.033 0.110 0.26 0.90 L+DL 

K4-2 0.017 0.072 0.24 0.92 L 

K2-32 0.057 0.081 0.70 0.92 L 

K5-51 0.074 0.1 58 0.47 0.84 L+DL 

K6-35 0.042 0.119 0.35 0.88 L+DL 

CI -5 0.039 0.1 27 0.31 0.90 L+DL 

C I-14 0.01 5 0.079 0.19 0.94 L 

PW-8 0.023 0.075 0.3 1 0.90 L+DL 

P7-37 0.01 8 0.045 0.40 0.87 L+DL 

KI-31 0.010 0.038 0.26 0.91 L+DL 

K3-26 0,041 0.095 0.43 0.86 L+DL 

P7-18 0.064 0.099 0.65 0.79 L+DL 

C2- } 0.082 0.095 0.86 0.72 L+DL 

CO- I 0.039 0.117 0.33 0.89 L+DL 

T haLophilu,) 

ATCC 33315
1 

0.049 0.090 0.54 0.82 L+DL 

T. I1lwiatic us 

JCM 10006
1 

0.042 0.081 0.52 0.83 L+DL 



88 

" 1.11'1hn nJ~ tI 'IJ t II tI 'IJ n 'IJ!! 'IJ flll! ~ tI cr 1 CJl~\..l ,r lJlll 'PHU . .. 

C14:1 C14:0 C16:1 C16:0 C18:l C18:0 ~19 C20:1 %unknown 

(no.of peak) 

PM-8 2.8 5.9 3.9 16.2 23 .9 8.1 8.4 15.1 15.5(7) 

P7-23 3.6 8.1 5.8 l3.1 19.6 8.6 9.3 14.0 18.0(7) 

K2-44 3.6 7.7 9.1 11.3 35.7 4.2 6.0 7.7 14.5(7) 

K4-1 6 4.9 7.7 6.7 12.3 32.0 3.9 5.6 9.5 17.2(7) 

P7-18 3.0 6.7 7.l 16.9 37.3 5.3 4.9 8.7 10.0(6) 

KI -31 2.9 7.6 8.9 l7.6 40.9 2.5 3.8 5.5 10.3(7) 

K3-26 5.0 7.6 9.0 l3 .0 44.4 4.2 3.3 4.4 9.0(3) 

K5-37 4.3 7.5 8.4 1l.5 43.7 2.6 2.0 4.4 15.6(10) 

K18-1 4.4 9.7 7.l l3.7 41.8 3.7 2.9 4.9 11.8(7) 

C2-1 3.4 7.7 8.9 11.0 41.9 3.9 4.3 6.2 12.7(7) 

T halophilus 

ATCC 33315
1 

2.5 5.l 2.5 12.9 10.9 ]0.6 12.6 20.5 22.3(6) 

T muriaticus 

JCM 10006
1 

5.1 6.0 3.1 l3.4 11.0 10.2 ]1.l 19.2 20.7(6) 

A. viridalls 
a 

5.0 8.0 31.0 20.0 22.0 2.0 0 7.0 4.0 

CO-l 4.1 17.9 4.7 15.8 40.6 1.9 2.5 12.4(5) 

CO-2 3.8 17.0 6.5 l3.9 37.2 0.8 2.4 18.4(9) 

a 
, .,j'~~(l~1f1 0' Leary U(l~ Wikinson (1988) 

~ , Cyclopropane acid 
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,t , " " 

~flfl~'UmY.:Jl1rr:l1lJtl1'Jfl~'U 600 'U11'U!lJ~) '¥jfl "1 4 i''J llJ.:J 1il'Unm 3 1'U 'Vnr:heJ1'Hl)1~tI.:J1~eJ 
I "91 " d Q/ ~ d.::::t Q/ Q..I 0' .o:!:t .do.at 

'Vl!'l1'lJl~fflJfl'Ufll)!~)qJ'tJeJ.:JU'Ufl'Vl1)tI Tetragenococcus sp. 'Vl.:J 4 ff1t11~'U~ fleJ eJ1111)!CltlW1JeJ 

1~mJl{1eJff rlmf'Uu'Ufll1!1t1 T haLophilus ATCC 3331S
T UC1~ ff1t1'1i'U{ P7-23 ~Utlfll~~lfl 

tl111m 1~1UJ l~~~fffll'UeJ m1)dtl.:J!~m~lJeJ1{wff~1~lJ 1 C)f1~tllJflC1eJ l)y;J 5 111eJ{1C)f'U~ (nJ~ u , ~ 

o Q..I .d, .d, T Q..I 0' ~ ~ g)..:::i d 1 
10) 1m~ffm)'UU'Ufl'Vl!)tI T muriaticus JCM 10006 !m~ ff1t1'Vl'U~ KS-37 1~)qJ AIPlIPl'Vl'lfl 'U 

eJ1111)1itl.:J1~eJ1~lJeJ1{!eJff ~1~lJ lC)f1~tllJflC1eJ l)y;J 10 111eJ{1C)f'U~ (nJ~ 11) 
~ 

'" " 
5.2 r-lC1fl1)11f'Uff~)eJm1)1~tI.:J!~eJ 1~lJeJ1{1eJff 

~ 

" " ~lfl fll)~fllJ 1 fl 1)11 f'Uff~)eJ ll11) 1~ tI.:J1~eJ!~lJ eJ l{Hl ffl li'mlJ 1~ fflJ fl'U fl 1) 1~1UJ 
~ u 

4.c:t ~ d ~ CLI cI .o:!:i 

'tJeJ.:JU'Ufl'Vl!)tlmflUC1fl~fl'lfeJ'U1fllJfffJC1 Tetragenococcus sp. 'Vl.:Jl1lJfl 4 ff1t1'Vl'U~ fleJ T 

T Q/ 0'<1/ T 
halophilu.<; ATCC 33315 UC1:;ff1t1'Vl'U~~'JU'Vl'U P7-23 UC1~ T muriaticus JCM 10006 UC1~ 

ff1t1'1i 'U .fi~':U!'Vl'U KS-37 1 fltll'll fl 1)11f'U111lJ 1W -ff1'U11) ~ fl eJ'U'tJeJ.:J eJ ll11) 1i tI.:J1~mglJ eJ l{W ff 1 l' , 

"" . 
MRS-C2 fieJeJ1111)!~tI.:J1~eJ!gmJl{wffl1C1fl111lJlWUm:l.:Jfll{'UeJ'U fieJ flC11flff 

~ 

"" . 
MRS-N fieJeJ 1'Hl)1~tI.:J1~eJ!fllJeJ1{W ffl1C1fl111lJlWU11 a.:J l'U 1~) !~'U fieJ 111111 'Vl'U 

" " I" 
M RS-N -C fi eJ eJ 1111) 1~ tI.:J1~eJ 1~ lJ eJ l{W ffl1C1 fll1.:J111lJ 1W u 11 a.:Jfl1 {'U eJ 'Ut! C1 ~u 11 a.:J 

1'U lV'1)1~'UCl.:Jfl~.:Jl1lf.:J 
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v ~ v ~ 

U 'lJfll1{1 tJ 1 'W ellHl'J!~ tJ'l!'lfelU'Pl Cl~i:YipJ'Jel TrY 1';1 !1J~ tJ 'IJ!l1 tJ'IJ n'IJell11l'J!~ tJ'l!'lfel&lJell{!eJ i:YMl n J o~ 
~ ~ 

lll0fll'J1~filfll 'J ~~o il'Wui:Y'l~r1d l:JJm1f1~'W 600 mi'W!:JJipJ'J 'VJO <""j 4 ~1i:JJ'l lll0fll'J~mI101';l 
~ " Q.I ~ 

1.J1'IJCJipJ'JeJl'11'J!~tJ'l!'lfel!~:JJeJl{!f)i:Y l'l'IJ ';i1 U'lJfll1!~tJ T halophillL" ATCC 33315 UCl~i:YltJl~'W~ 
Q.I ..:::t..:::5 Q.I cI , 

ipJ1U'YI'W P7-23 UCl~U'lJfI'YI!'JtJ T muriaticus JCM 10006 !m~i:YltJl'I'Wli K5-37 37 l'I'lJ1l 
q 

. " " 
U'IJfll1!~ tJOH1UClfl~fI'lfel'IJ!~:JJ 4 i:YltJl~'W li !1l1t1J lf1'~l1 MI1 WJ1'l1'J!~tJ'l!'lfel!~:JJell{!f) i:Y1.J1'IJi:YipJ'J 

q u q 'U 

.. " o Q.J ~ ~ ~ 

6. V.Hlfll'J'YI1'H1!'tIeJU 'Hl'Y11l'UeJ-.3 Tetragenococclis sp. 

. ." 
Q..I.o::!:I, Q.I o'..::::t .c:t 111 9.1 0 ... 1.o::!:I, Q.I cI 

f1fUClelOi:YltJl'I'W~'YI!'\1:JJl ~i:Y :JJ'UeJ'l Tetragenococcus sp_ 'YI!Wfl A~lllfl'WllJCll f1eJ i:YltJi~'W~ 
'JJ 0' 'j/ 'J/ 

KI-35 K5-37 !m~ PM-8 :JJl~flll1fll'JliJ1,11!'lfel'IJ1i:Y'YI1i1tl.ell111'J!~rm'lfel1.JClliJ'W UCl~ellHl'J 
q 

" ". " 
!~tJ'l!'lfel1.JClliJtl.Ni:Y:JJ~h,r 11 11!~:JJ i qf!~ tJ:JJflClell 'J ~ 10 !1.Jel{!qftl. ~ ,j:JJ!'lfel hf!1l1ty 1 tl. ellHl'J~'l flri11 

" ,.. , 'J/ " 

ua1~nll111!'lffJ i1.JliJ1U,f 'lU'IJ'IJ!~fJ flU~'l !1.J~ tJ'IJ!l1 tJ'IJ n'lJ111!'lfell1 l1iliJ1u,f'l i ~mfi'IJ111!'lfel11'l 2 
" . . 

'lfil~il l1elW 11 nil 4 fJ'lfl'WIfCH9ftJi:Y UCl~ l1elW 11 nil,ffJ'l !1.J~tJ'IJ!l1U'IJ fllnfJ~;1ipJ'U eJ'l!qfClcl1 tl. 
q 'U q 'U 

'J/ 0' 'j/ , 

1~'lJ11fll'JliJ 1111!'lfel'IJ1i:Y'YI1ii ~ tJ1i i1iliJ1U,f'lUCl~!n'IJ111!'lfeJ , ~l1elW 11 nil 4 
q q ~ 

.o::!.::::1 Q.I cI Q.I cI 
U'lJfI'YIl'Wi:Y1tJl'Itl.li K5-3 7 UCl~i:Y1Ul'Itl.li PM-8 

o Q.I .c:t.Q Q.I cI '0 
i:Y1'I1'J'lJU'lJfI'YI! 'J Ui:Y1Ul'Itl.li Kl-35 l'I'IJ 11 fll'J'YIl 

q q q 

" " . 
111!'lffJ i ~u1iliJ 1U,f 'l!m~!n'IJ111!'lfeJl1eJW 11 nil 

q ~ 

cI 44 .d ~ 
!qfClClU'lJfI'YI!'JU TetragenococclL" sp_ :JJlfl'YI,!~ (ipJ1'J1'l'YI 21 , 22 UCl~ 23) 
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T. halophilus ATCC 33315 
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0.2 J--:i;j~iiii~fi~~~~:~~~~:~-~~:~:=:J! -+- MRS 10% o ~ ~PAT5% 

o 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 
-A-PAT 10% 

-0-TYM5% 
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0.4 I=::~1J~§::f~~~~~ 0.2 ~PAT 5% 

0~i3~~~~~~~~~~~~ 
-A- PAT loo/o 
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-0- TYM5 % 

nt'll (i11lJ~) ___ TYM loo/o 

L-_________________ ___ _________________ ~ 

nJ~ 10 
~ T <V " 

f11'H'il'Hll'\Je:J~ T halophilus ATCC 33315 LLC1~mtJ'Vru~ P7-23 
" 

1hle:Jl'\1l'HitJ~t;e:J'IfW~~1~ "l 



~ 

::5 
'Cl 

~ 
0 
'--./ 
"7 

~ 
;I 

'li(G 
C 
(i>: 
(i>:;;> 
u-o 
r 
C 
r 
-~ 

r--. 
::5 
'Cl 

Q 
0 
'-' 
"7 

E 
;f 

'!1(tO 
c 
~ 
~;;> 

Ir<o ,.-
c;:: 
,.-

-(;: 

1.2 

0.8 

0.6 

0.4 

0.2 

0 

T 
T. muriaticus JCM 10006 

---'-'-~---.~---.-----~-.--.. -.--.--.--... ---.. --.- .. - .--.. ----.- .. -.- -.----... - ... ~-.-.. ---.. - •. -.--.---~"-. -.- ----- .... 

o 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 

, 
I 
1 
! 

._-------------_ .. _--

OJ <i 
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-<>- MRS 5% 

-+- MRS 10% 

-fr- PAT5% 

--.- PAT 10% 
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"" T <V 0' 
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1'Wtllmjtitl~t~tl'1i'W~~l~ "l 
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------- ._----_., 

T 
T. Izalophilus A TCC 33315 

-~~~~~~~~~~~~l 
i 

+------------~~~-------------------------, 

i 
--------------~ 

i -4-~;-l 
048 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 -O--MRS/2 

Q./ d 
T. halophilus tflfJ'V'fW~ P7-23 

1.6 -------------- -----.----.-------------

;! 0_8 +-----------1-1. >--.&M------------------------__ 
'(](G 

(;:: 0.6 +---------~N,.loJ.---------------------------
6= 

~" 0.4 +-----------RJf-------------
r 

~ 0.2 +-------~~=-------------------------------
-(9: 

o 4 8 12 16 20 24 28 32 36 40 44 4S 52 56 60 64 68 72 

nm (~J1m) 

't'll~ 12 f)l~Hll~ty'IHl_:J T. halophilus ATCC 33315 T H(1~mV-W'W{ P7-23 

, 'W tll'l111 Liv_:J L~eH~lJtll{Ltl~~'ll~1J~~1 
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! --~----, 
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L2t----------~_.s?~~M~*"*"*~~~Jd 

~MRS-N 

-D-MRS-C-N 

11(G 0.6 -+--------Hr"W'-'-'----------------j 
c;::: 
~ 
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, " 
I'nnrVi 21 f111 'H)~'lfll'1'UV~lllJfli1!~ EJ~lEJ~t.Ji' Kl-35 !1.J~ EJlJ!i1 EJlJ1~'l,dl~ f111~l,r'WlfV 1~ CJlli~lll ,r~UlJlJ!~V f)ll~~U1:'l~ lli~lll,r~ • 

lli~lu,r~ 0,,3131 <!I oj 
'Y1l 'l1U 'l1 ~ lllJ lJ WV flU 'U ~ 

!1m 1.J m U t.J l.JmUt.J+1l'11'l1 l.Jmut.J 1.J U 0 31 m t.J+1l'Ul1 

.,r ;:; 31 6 
!'lfVI'HI'1t.J (xlO ) 

.,r ;:; 31 7 
!'lfVI'1~I'1t.J (x10 ) 

.,r;',91 7 
!'lfVI'1~I'1t.J (xlO) 

.. l;',31 (, 
!'lfVI'HI'1t.J (xlO ') 

"'>31 
4 ° C 

"'>31 
4 ° C 

"'>91 
4 ° C 

""31 
4 ° C ~W 'l1 iJlJ'l1V~ ~W'l1iJlJ'l1V~ ~W 'l1 iJlJ'l1V~ VW 'l1.f)lJ'l1V~ • 'U 

'" 5.50x1O
lO 

1.15xlO
lO 

5.80x10
7 

4.10x10
7 

9.20x10
9 

9.80xl0
9 

8.90x10
7 

4.90xl0
7 

o 1t.J 

'" 5.60x10
9 

6.60x10
9 

3.1 0xlO
7 

1.26x10
7 

2.00xl0
9 

7.l0xl0
9 

3.00x10
7 

3.00x10
6 

7 1t.J 

14 It.J 1.24x107 4.40x1O
R 1.1 1x107 1.66x10

7 1.12x1OR 7.10xlO
R 

9.00x10
5 

2.70x10
5 

'" 7.60x10
6 R 

6.10x10
7 

21 1'\..1 4.10x1O 1.12x107 4.lOx10
7 

3.80x1O 
R 

3.20x10
5 

1.41x10
6 

'" 2.42x10
6 

28 'd t.J 7.70x1O 
7 

8.50x10
6 

1.58x10
7 

1.10x10
6 3 JOx1 OR 1.46xlO

5 
1.49xlO 

6 

'" 8.70x10
5 1.1 1x107 1.11x10

6 
8.30x10

5 
1.40xl0

6 
5.70x10

7 
1.19xlO

6 
60 1t.J 0 

\0 
V1 
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, " 
m1"l..:J-vl 22 tll1"H) ~~l\9l'1JtJ..:JHUfl-vll~tlbrlE.J'W\.J£ KS-3 7 liJ~ tlUl-vl tlU1"~WJ1..:J tll1"t11t11 l~tJ 1~ EJl~l11m1..:JHUU l~tJfm~ ..:JH(;1~ l lJYll U iX..:J 

q 

llJt11UiX..:J o '1 !II !II <!I d 
'Y1l '\1U'\1..:JUUUWtJf1U'1J..:J 

nm iJmu'W iJmU'W+il-D'll iJmu'W iJmU'W+il-D'll 

,J .:; !JI 6 
l'lftJ~..:J~'W(xlO ) 

,J .:; !JI 6 
l'lftJ~.:J~'W (xlO ) 

,J .:; 11 6 
l'lftJ~.:J 'W(xlO) 

,J .:; !JI 6 
l'lftJ~.:J\9l'W (x lO) 

",!JI 
4 ° C 

"'!JI 
4°C 

"'!II 
4°C 

",!JI 
4 ° C tJ W '\1 f) 1J '\1 tJ..:J ~W '\1.f;]1J'\1tJ.:J ~W '\1.f;]1J'\1tJ..:J ~W '\1.f;]1J'\1tJ..:J q 'U 

.., 
6.70xlO

R 
5.10xl0

9 
2.07xl0

9 
6.lOxlO

R 
7.90xlO

R 
4.90xlO

R 
2.70xlO
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9 o 1'W 

.., 
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4.00xlO

R 
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21 1'W 

.., 
28 1'W 1.26xl0 

6 
3.40xl0

7 
1.53xl0

7 
1.39xl0 

7 
1.38xl0

6 
7.20xlO 

6 
4.S0xl0

4 
5.80xl0

5 

.., 
601'W 5.50xl0 

5 
8.20xl0

6 
4.50xl0

6 
2.70xl0 

7 
6.80xl0

J 
8.60x10

5 
0 >10
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" ~n:nrYi 23 fl1~~tJl'1~l~~'1Jtl ,mUfl,yjl~ mntl'Wh! f PM-8 IU~ tl UI,yj tlU~~rr;i1-:J fl1~.yh11'd!'lftl 11'1 tl11hl1u r1-:JUUUIVB fl!1~-:JU1;'1 ~ l thl1u r1-:J 

'1i'l11Ur1~ o 1 !Ii !Ii d\ c:l 
'Yl1 'I1!!'I1-:J!!UUWtlfl!I'1J-:J 

nm umuh! u U o !Ii m h!+~1'1Jl1 umUh! u U o !Ii m h!+~1'1Jl1 

J ~ !Ii 7 
l'll'tJ~-:J~h!(xlO ) 

J ~ !Ii 6 
!'ll'tl~-:J~h! (xlO ) 

J :, !Ii 7 
!'ll'tl~-:J~h!(xl 0 ) 

. .4,:' !Ii 6 
!'ll'tl~-:J~h! (xlO) 

"'!Ii 
4 ° C 

"'!Ii 
4°C 

"'!Ii 
4 ° C 

"'!Ii 
4°C ~W'I11JlJ'I1tl~ ~W'I11JlJ'I1tl~ BW 'I1.fllJ'I1tJ~ ~W 'I11JlJ'I1tl-:J • '" 

OJ 

1.57xl0
9 o 1h! 9.50xlO 

9 
3.80xlO

R 
9.70xlO 

R 
1.35xl0

1O 
1.87xl0

1O 
4.70xlO
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5.20xl0

9 

OJ 
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9 
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7 1h! 

OJ 
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2.l0xl0
9 6 

14 1h! 6.40xlO 2.70xlO 
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4.50xl0
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7.90xlO 
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4.00xl0
5 

21 lh! 1.38xl0
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4.20xlO
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7 

6.70xl0
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3.60xl0
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4.l0xl0
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OJ 

4.00xl0
6 

1.00xlO
R l.1lx107 1.24xlOR 1.70xl0
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4.50xl0

6 
2.60x10

4 
7.50xI0" 28 1h! 

OJ 

1.56x10
6 R 

3.40xl0
6 

1.18xlO
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7.00xl0
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1.11xlO" 1.70xlO
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2.40xlO" 601h! 2.19xlO 
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"" 'lJ'YI'YI 5 

, 

1. f) T'.H!l'Jf) !!'lJrI'Vh~rJf) 'J~ !!~I'I~I'I 'ti'eJ 'lJ Ift)J f)l'JltJ~m..!!!tJ~ 'H) 1 'U ') 'U!! 'lJl'lii I~[I'YI 'Ulft)J!!~ ~'ti'eJ 'lJ Ift)J 

..,r.:J'I1)J~' 'U'J~[I~~l.:J 9 'UeJ.:Jm~'lJ')'Uf)l'J'I1jJf)~ ltJ~ 1 Im~f) 1'JflmmYmJ~'lJ1.:JtJ'J~f)l'J'UeJ.:J~ ltJ~ 1 

Ll " 
fl l'Hfl 'lJ ~ ') eJ rhn1Tu Cll 

~ , ~ w • 

~ 1 fl flll I fl'IJ~ 'H) ~ 1,nl111 Cll~ 1 fl'ti eJ '\1:iT fll1 ii ell fJ fll'j'\1:iT ml111 Cll~'ll! ~1~lJ<P1''U fll'j 
q . " , 

'\1:iTfl~'Um~l1'liY'U'i:1'~fll'j'\1:iTfl (0-18 !~e)'U) l1~')1ieJuCl~n'U1ieJ'\1:iTfl'UeJ'll H'll'U A B UCI~ C ,~ 
q 

" " ~,)eJ~1'l'\.l111Clll1'l'\1lJ~ 80 ~,)fl~l'l " o Q.I 0 .d. ..:::t ~ G Q.I 

'YI1 fl1 'j 'U 'IJ ~ 1'U ') 'Ul! 'IJ I'I'YI l'j fJ'YI 'U! fllJ lH'l ~ 'lfel 'IJ! fllJ 'YI '.I '\1lJ ~ 

... 1 ~ tI Q.I ~ ,c;;:I.o:::t. ~ d ..d..<::tev i 1 .d. 

!uelWlf'U~ (Weiss, 1992) ~lf)fll'jfl~!CIelflU'lJfl'YI!'HJm~UClfl~fl'lfel'IJ!fllJ'YIlJClmHU~'Ufl'l tfl tCl'U 

ff'UTJ,j'U~h e1~1 'U 1''U ~'lill 'U1:l flll tu~'UeI'lU'lJfll11~ fJ'lfU~ i1.i'lfel'IJ fl fl f)~l ~'U U Cl ~U'IJ 1'1%5 fJ~ ili fff 1'.1 
q " q 

"I 0' .;. '" "" '" .d ~ "I 0' 
!e1'U tClflJfl1~lmff !'Vlflfl~!Wf)U'lJI'I'YI!)fJff~Cl Staphylococcus UCI~ Micrococcus 'YIff'j1'llfllJ tClflJ 

. " 
fl1~1!Clff ~'l'Yi'IJ1 'U~,)e1~Hl.hl1Cllelelfl~lflU'lJfll115fJm~UClfl~fl'lffl'IJ1~lJ (Garvie , 1986 ; 

"I ~ """" ... d 1 Tanasupawat UCI~ Daengsubha , 1983) t~U'lJfl'YI!)fJm~UClfl~fl'lfel'IJlfllJmfl t H'll'U A 266 

" 
ff1fJ'W'U11 h'l'll'U B 100 fflfJ'W'Ul1 UCI~lH'll'U C 23 fflfJ'W'Ul1 'j'JlJl1'l'\1lJ~ 389 ff1fJ'W'Ui 

q q III q 

. " 
1.2 f) :ml1afJ'Uul1C1'l~l'U 'J'UU'lJfll1!5fJ'YI'U!~lJUCI~'lffl'IJ1~lJl1'l'\1lJ~ 1 'U 'j~fJ~~l'l '1 'Ufl'l 

" m ~ 'IJ 'J 'U fll 'j '\1:iT ml111 Cll 

. " 
~ 1 f) f) II ~flfl1 fll 'j !l1a fJ'Uul1Cl'l ~ 1'U 'J'UU 'lJfll1!5 fJ'YI 'U!~lJH CI ~ 'lffl'IJ!~ lJl1 '.I '\1lJ ~ 1 'U 

" . 
'j~fJ~~H '1 'UeI'lfl'j~'IJ'J'Ufll'j'\1:iTml111Clll1'IJ~ntu~'J1iel!H'l~ti''U1ieJ 'Vl'IJ ';i1 lH'll'U A ii~l'U'J'U 

" 
U'lJfll1!5 fJ'YI'U!~ lJ!H'l~ 'lfel'IJ!~lJl1 '.I '\1lJ ~ eI ~l 'U 'If'J '.I 

o ~ 5 
6.50xlO tl'l 8.25xlO CFU/ml 

" . " , . 
U'lJfll1!5 mJ 1fll1ff~ 1 'U ~'JeJ ~1'l11111 Clll1ii e11fJfll'j'\1:iT fl 1 !~e1'Ul1'IJ~ ntu ~'J1iel lH'll'U B 

q q 
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" U'IJ'i'I.yji1{j'Vl U!~ :lJU Cl~ 'lffJ'IJ!~ lJ11..:J11'lJ ~H")~ 'ui1 ..:J O ~..:J 9.9x l0
4 

CFU/ml 
'U 

" . . 
'U~1fJ ~ 1 ,nl11hn.yj~ fJ1 {jf)11 11 lJfl 0 !~eJU .yj 'IJ1m.1! ~U,jfJ 

q 

. " . 
Cl'fJ~'i'I-clfJ..:Jfl'IJf)11~fl'lJ1'UfJ..:J Saisithi UCl~ I'ItU~ (1966) l1l'1'IJi1~1fJ~1..:J11111m.yj~ fJ1{jf)1111 lJfl I 

q 

" . .do ,c:Ld. ~ cl Q.I .<:::\ l Q.I 

~~:IJ ~ 1'U 1 'UU 'IJ I'I'YI! 1 tJ'YI U! I'I:lJU Cl ~ 'lffJ'IJ! 1'1 :IJ'Vl..:J 11:IJ f!:IJ 1 fl'Vl Cl'f!!'YI1 fl'IJ , 

4.0x 1 0
4 

CFUlml ~1:IJil1~'IJ UCl~rJ..:JCl'fJf!l'Ic1'fJ..:J fl'IJ f)11~fl111'UfJ..:JCl'ltJYlW (2528) ~l'I'lJi1 1 U1~tJ~ 
" . 

H1fl'UfJ..:J fl1111lJ fl11 111Cl1~~l'I'IJ~ 1'U1UU'lJI'I.yj{1 tJ:IJlfl.yj Cl'f! fJ1~!1J'U!l'I11~ I 'U 1~tJ~U 1 flU'lJl'Il1!~tJ , 

"" !flCle 

" . " 
11lJ fl11111Cl1 U'IJ'i'I.yj!~ tJ'YIU!~:lJUCl~'lfe'IJ!~:IJ 'iJ~~ fl 11 !Yl:IJ ~ 1'U 1 'U~UfJ~1..:J11 f!!:hml..:J ~ 1 fl11lJ fl ill ifi' 

1~tJ~ 11if~u'IJ'i'l11!~ {j~'YI'U!~:IJ ifi' ~~ iliCl'l:1Jl)"tl! ~j UJ~ e ill i~ U~U'IJ'i'I.yj!~ tJ'lffJ'IJ!~:IJ ~~Cl'l:1JlHl!~ 1 UJ 
u u 

" . 
~e illi.~ 't11 I li' ~lU 1'UU'IJ'i'I.yj!~tJl1~11:IJf!~ ~lU 1'U Clf! Cl~ 9f~ Cl'fJf!l'I-clfJ~ fl'IJ f)11~fl111'UfJ~ ~j rYlty 

(2534) 

. " " . 
!11fJ~~lflCl'fl1l'1f)1111lJfl11111m'UfJ~ h~'11'U C !1/u f)1111 lJfl 11 111Cl1flm~u ~~~~'rl1 I li'fJW 11 niJ.yj , '" 

" 1J1!1wr:b-UfJ~Cl'~fli1'IJ1!1W o'U-UfJ UCl~11:IJ11'1~lflf)11~fl1n1l1:1JlW 1 C)j'!~tJ:lJI'IClfJ i1y{'UfJ~ 1 1 ~~1'U 
'U 

" 
1.3 f)11~flEl1Cl':IJ'l:r~'IJl~1I1~ f)11'UfJ~11 111m 

1.3.1 .y;!fJ'lf (pH) 

'j/ 'JI I 'JJ 

~ 1fl fl 1 1 -r~ilHl 'b''U fJ ~ il1 fJ ri 1~ 11 111m~~u~!1:IJ<X'U 11lJ fl~~i1'U Ml m~'lJJ'U f)1111lJ fl , 
" " 

11111m l'I'lJi1il!fJ'b''UfJ~11111m~lfl 1H'I1'U A B UCl~ C fJri1~11i1~ 4.99 - 6.31 , 5.06 -5.69 
'U 

UCl~ 4.78 - 6.30 ~1:IJil1~'IJ (111~ 6) ~~Cl'fJf!'i'I-clfJ~fl'IJ:IJl~1~1'UfJ~Cl'111m1:IJNil~ilwct1J111m 
'U .. q 

" . " 
Yi'UuJfJ'I (2526) UCl~ l1tll11'Uf! 1 i1.y; !fJ 'b''U fJ 'I 11 111 Cl 1 fJrh~Hi1'l 5.0-6.0 ~1:IJil1~'IJ UCl~~lfl 

'" 
" fl11~flEl1fJWCl':IJ'l:r~"Jf)~1111lm 1f!tJ Saisithi UCl~I'IW~ (1966), ff'YIi'W'U{ (2522), lIoh UCl~'i'lW~ 

" 
(1 985a) UCl~ Phithakpo\ UCl~'i'lW~ (1 995) 1~'lJi111111m~rhil!fJ'lffJrh~11iN 6.2-6.6 ,5.5-5.9 , 

'U 

" " 
5.31-5.58 UCl~ 5. 7-6.0 ~1:IJil1~'IJ ~ 1 fl fl 11'Vl f! Cl fJ 'I 11 l'I'IJ i 1ri 1il!fJ 'If'U f) 'I il J f) rh~ 11 111 m~ Cl fJ f! 
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" 
U":: 'ill f1 :m.Fll'U f11'J ttl~ (/'IJ!l1 (/'IJ 1.E:IJl ill m~l'eJ::iii 'U 1 'U ti 1tl" 11 'Yl (/ 

• • 91 ~ 1 'j/ 

mfleJ::iii 'Ul1'Yl'IJ:IJlf111fffll 'U ti 1tl CIl 'J1lJ.yr -1 m flUeJ fftl1{~fltl~:IJlill!i1 m! eJ (/ 9f-1 mfl eJ::ii i 'U.yr -1 2 , 
" " " "" "" "" 'llUfluiiflW fflJ'I1~rtJ'U mfl~-1tl1'il::ii ri1'U'vh 1 1i'YiW'll'tJeJ-1ti 1tlCllrtJ'U "f)"-1 'U eJ f1 'ill f1 'UU 'IJ fl'Yl! 'J (/ , 

" . 
~1-1iiNml11 1i'Yi!eJ'll'tJeJ-1till1CllrieJ'U,j'1-1fl-111 

" " , , I , 

.yr-1UrcreJ-1'il1f1U'lJfll1!~ (/'llUfll1 lli'lleJ'lJeJ eJ f19f!'il'U11 ff1:1Jl'Jtl!'il~ty l~~l1 ft'U-UeJ 

" 'illf1f11'J~mm.E:IJlW mflU"fl~fl (%) l'Ui1eJciHti 1tlCll~"eJf)'J::fJ::nCll'tJtJ-1 f11 'J 

" 
'tJeJ-1f11'Jl'rJJf1 ('Jtl~ 7) lliiim llJ ffeJ fl 1'1 ~ eJ -1 f1'IJ ~ 1'U 1 'UU'IJ 1'11111 (/'Yl'U!~ lJU" ::'lleJ'lH~ lJ.yr-1 1111 fll 'U 

" " . 
ti1tlm ('Jtll1 5) ... 

" " . 
.yr-1un1eJ-1 'ill f1 f1l'J 1! 1'1 'J l::"ytl~:IJlW m flU" 1'1 ~ mili fl fJ111 l'Yl!'Yl'J~ 

" . " 
tl~mw m~.yr-1 '1lJ~l1fl1fl11eJ cil 'U 'Jtl m flU"fl~fl U ~ii 'J 1(/-1 1'U 11ti 1tl" 1ii m ~ 11" 1 (/'llU~ 'ill f1 " ... 

" 'J1fJ-11'U'tJeJ-1tl'J::!ff~! (2511) 'Yl'IJ.yr-1 myrWeJ{iifl mfleJ::C)f~fl mfllVl'JliieJUfl B,,::mfl 

leJ i9ffhi1~fl Itob !ACI::flW:: (1985) 'Yl'IJmflU"fl~fl u"::mfleJ::C)f~fl U"::~'J-w'U1i (2538) 

'Yl'IJf1'Jflih'Yl1i 'U~fl mflflum)::C)f~fl mfli 'Yl'Jlii 'U~fl mfl leJ 19f!'Yl'U'Yl11U~fl mfl!'IJ'U i9f~fl 
. " . 

9f~ mflumi1U!lJ'Ui:1'il~fJml f11 'U f1l'J'vl 11 1i'!flflfl11lJfl" 1fl!fl~eJ'U 1 'U f1l'Jm u,,::mfl l'Yl11afl 

tl~mw f1'JflU"fl~fl 

" 'il1f1f11'J~ml1tl~mw i9f!~(/lJfl" eJ 1 'J~ (%) l'Ui1eJci1-1ti 1tlm~" eJf) 'J::fJ::n CIl'tJeJ-1 

f11'Jl1JJf1 'tJeJ-1iH-11'U A B B":: C 'Yl'lJ ':htl~mwi9f!~fJlJfl"eJl'J ~tJ~1'U'li1-1 18.25 - 23.62 , 

19.25-31.00 Lt,,:: 22.00-32.50 !tleJ{!9f'U~'fl1lJ ihfi'IJ ('Jtl~ 8) ... 
" tl~mw 19f!~fJlJfl"eJ ''J~Uiiri1 

" " 
1 f1~!~fJ-1 f1'IJlJ 1'fl 'J1I1 'U eJ~ ff111 m 'J lJ Na 'fl i1w ~ti 1tlClll~'U!i1eJ -1 (2526) ., , UCl:: tl 'J:: f11rrm:: 'Yl 'J1-1 
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ffl'lil'Hll'1'\J (2532) ~~J::;1J ',i1hniltJcn¢{eJ~iihH~£JlJfli.'H)IJ~ lllUeJ£Jf111 23 ltJeJ{19rU~ !tCl::; 

111UeJ£Jf111 20 !tJeJ{!9l'U~ ~lmll~1J !W::;ffeJ~flr.1'eJnl£J~lU'\JeJ~ Saisithi (I966) , ff'YIiYrui 

." " 
(2522) UCl::; Phithakpol !W::;flW::; (I 995) 11'W1J111U't.lltJClliitJ~lJlW 19l'!~£JlJflCleJ lJ~'P1~U~ 

_I <f' <f' 
27.9-30.3 ,24.9-30.6 UCl::; 22.8-26.2 !lJeJJ!9l'U~ 

" h~~lU A !W::; B iitJ~lJlW 19l'!~£JlJflCleJ 1J~~CleJm::;£J::;ncn'\JeJ~f11J'I1iJmhtJcn 

2 h ~~lU;]eJtJJ::;lJlW 27 !tJeJ{!9l'U~ ~~iir'lCl":h 1 ,r~1'\.l1U!!1Jfll1{~£J'YIU!~lJ!!Cl::;'lfeJ1J!~mf~'I1lJ~ 
'\JeJ~ h~~lU C ii~lU1UUeJ£Jf111 

Q.I 0 .do .<:::1 cl cl 
1) 1 f1 f11J'YI ~ Cl eJ ~!W f1U Cl::;U 1J 1) 1U 1 UU 1J fl'YI! J £J,\1 U! fllJ!W::;'lfeJ1JlfllJ 

" ~f1111flW fflJU~,\11~f11£Jm'W1J1~tJJ::;f11J'\JeJ~l.htJcn ;]eJ Vl!eJ'lf tJ~lJlW f1J~UClfl~fl tJ~lJlW 
q 

. " 
19l'!~£JlJflCleJ 1 J~ '\~1J11fhl1 ly.f1lieJ11) 1 '*dJu 'P11U'YIu'\JeJ~l.l1tJcn 1 U J::; £J::;~i1~ "l '\J eJ~ f11J'I1iJ f1eJci1~ 

. " 
!lVi'1)~ ~ !'I1eJ~ 1) 1f1 f11J di1J'P11eJ ciH'U 1tJCl11111~!fi1J1)1f1~mliJ m~ £J1 flU ~Cl eJ~J::;£J::;nCll'\JeJ~ f11J'I1iJ f1 

~ , 0 cl Q..I r I Q/..::S.c::::l , Q/ 

(0-18 !fleJU) l!~'YIlf11J!f11J~1eJ£J1~1)1f)1JeJ'I1lJf)9l'~lJeJl~~1~"l flU 

~w .c::::l.c::::l ~ cl 
Tanasupawat !W::; Daengsubha (1983) !fl!Wf1U1Jfl'YI!J£Jf1JflIWfl~fl'lff)1J!fllJ1)lf1 

. " . 
'W1J11 U1Jfll1!~ £Jl1!Wf) '~ff1lJlJtmiJ m.h~ lCl'l1cn£J'lfUfll~!'I1iieJU flU 

" " " !!~f)l'miJmll~lCl1Jl~'lfUflU~f)~l~ilU lUf11J'YIflCleJ~ii~~'~!ileJf)iiWI1Cl 6 'lfU~ ;]eJ !lJ!Cl~l'Y1ff 

" " 
Tanasupawat lW::; Daengsubha !Wf) 1~ff1lJlJtmiJf1ii1~lCll~~1~flUlJll,*lUf11J'YI~CleJ~ii 1)1f) 

" . 
f11J~f)lllf11J'I1iJf)ii l~lCl 6 'lfUfl~~ f1i:l11 '\JeJ-!ll!1Jfll1!~ £Jf1JflUClfl~fl'lff)1J!~lJl1l!tJf) '~mf)'P11f) ci1-!l 

jI jI, 'JI 'JI 

iiltJcn'l'i'~'I1lJfl 389 ff1£JYrui !'VieJ')flU1Jfll1!~£J1,rdJUf)~lJ"l ~llJ!tJU1J1Jf11J'I1:Wf)ii1~lCl'l'i'~ 6 

" 
'lfUfl 'W1J11 l!1Jfl111~£Jmfll!Clfl~fl'lff)1J!~lJiiJtJU1J1Jf11J'I1iJf1ii1~lCl 6 'lfUfl J1lJ 24 JtJH1J1J 

.d 
(~1J1~'YI 24) 

~ ~ 

" " 
'W1J11 JtJU1J1Jf11Jl1iJtliil~lCl'l'i'~ 6 'lfU~ l~ + + + + + + 

~ 



, " " 
(lITil.:Jii 24 , !tlUlJlJii 8) iili~tlUlJlJf)1';irn1mlwmH'H:iJeJlH)lJ T. halophilus 

Q.I 0:1& 9.J Q.I 

~ll'.l'YfU~'b'.:J~eJflflCleJ.:Jf)lJ ';ilMl'U'UeJ.:J Uchida (1982) UCl~ Roling UCl~flW~ (1996) 
~ , ~ 

!tlUlJlJf)1';i'HiJml11l1(l'UeI.:JUlJflii{11'.1f)HU1(lfl~fl')j'elW~lJ "P. halophilw/' iiUI'.lf) 1~~1f)9f~h 

,d 
1I1)1.:J'Yl 24 " 

';itlu lJlJ f) n m1 ml11l1Cl'UeJ.:JU lJflii!11'.1 m flUClfl~fl')j'eJW~ lJ 
" 

~ 

';itlUlJlJ f)1';i'HiJ ml11l1Cl 
" 
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2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 

+ - + + + + + -

eJ~nui'U~ + + - - - - - + + + - - + + + + + + + + -

+ + + - - + + - + + + - - + + + + -

f)1UClfll'Yl~ + + + + - - - + - - + - + - + - - + + - + - - + 

+ ++++ - - -+-++-+++- - -+ - - +-

Ih ilJ~ + + + + + + - + + + + + + - + + + + - + + + + + 

'" .. 
~ll'.ll'l 'Uti 141 48 18 3 5 28 2 1 2 1 10 1 4 3 47 1 7 7 4 1 3 23 2 3 5 • 

~ 1 f) f) Ti ~f)fj 1 f) nl~ ffm1w mlfjtU'UeJ.:JUlJflii!1I'.1mflUClfl~fl')j'eJlJl~lJ~l'tl'U~'JU'Yl'U 
" 

~ ~ ~ 

'UeJ.:JU~Cl~f)rilJ'b'.:Jli';itlUlJlJf)1';i'HiJmll1l1(l11.:J 6 ')j'iJflUlIf)~l.:Jfl'U (~lfl.uel 2.1) ';i'JlJ 174 fflI'.lYl'U1l . " , 

lfll'.leJl~l'.Imlf)f)n'Yll.:JYll 'U 1'Yl1l ~.:J~f)fjlaf)fjW~111.:JffW~1'U~h1I'.1l f)1';i!~~tM ~'h1'Yl1'.I1!W~ 

;'Jlflli 'flllJU'U 'J'Yll.:J f)1';i ~f)fj lei 'U mlJ 1 Ti l'UU lJflii!11'.1~f)Cl Pediococcus !tl1I'.1lJ!ii I'.IlJ fllJ . , 
Q.I cI .& .c::I £1 ~I ...::t 0' ~ T 

Tetragen(x.:occus sp. ffll'.lf~'U~:IJ1l1';i~l'U'b'.:JlJrt~l'.I.:J 2 ~lJ')j'ff fleJ T. halophilu.s ATCC 33315 

l1Cl~ T. lIluriaticu.\· JCM 10006
T l~lJ ';h af)fjW~111.:JYll'U''Yl1l'UeJ.:JlllJflii!1I'.1mflUClfl~m)f.llJ!~lJ 

, ~ 

~flCl Tetra <renococcUl· iiUI'.lf) 1~~lmlltlm liaf)fjw~'UeJ.:J!'b'Clcf: ';itl~i1.:Jf)C1lJ ~~ffHmlJlJ'J f) 
• 0 " 

i~111'.1.:J~'Jrtl'U~1'b'Clcf Hr'U~l'Ufl''UiJf)(ll.:Jl'b'i'lcf 0 .6-1.0 1lJ lflmJ¥'l';i ifll11'.1.:JcA'Jlll'U~1'b'i'lcf 
" 
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~ I 0' 0' 
15 ,20 UCl:::: 25 !lJeJ'J!'lfU~ 

!lluu'Ufl.yj!1rJlw:H1Cl Tetragenococcus 'il1fl~m:ltu::::f11'J~'il~ty l~lul 'If!~mJflm) i'J~ 18 

_ I 0' 0' "" • 
!lJeJ'J!'lfU~ '\1''JeJlJlflfl'J1 (Nakagawa UCl:::: Kitahara ,1959 ; Tanasupawat !tC!:::: Daengsubha ,1983 ; 

Garvie ,1986; Weiss ,1992) 
.<:::l .<:::l .ck .c:t Q..I cv.c:t Q.J c/ 

C1'flCl Aerococcus UCl::::U'Ufl'YJ!'JrJ Pediococcus urinae-equi 'If'llJCl fl1HU:::: f1l'J'il~t'JrJ'l~'J'tIeJ'l!'lfClCl 

9t,d 0' '" \Jf 91'1 1 '" \Jf 0' ~ I 0' 0' 
!lJUCl'!'lfClCl !W::::!'il'Jty A~ AU 'If!~rJlJflCleJ!'J~ 10 !lJeJ'J!'lfU~ 

\Jf 0' ~ I 0' 0' 
flCleJ !'J~ 18 !lJeJ'J!'lfU~ (Garvie, 1986; Weiss, 1992) 

" 
lu fll'J'YJ ~ Cl eJ 'l i1'tmi 1U'U fl.yj!1 rJ fl'j ~UClfl~ fl 'IleJlJ!~lJC1'flCl Tetragenoc occus 

, d"o<::l .<::t ~ 91 OJ cI..:S 9J Q/ 

C1'llJlHWeJrJeJ1'J'ilUU!~ 162 C1'lrJ'VIUTi 'If'lC1'eJ~fHH1'lfllJ'J1rJ'llU'tIeJ'l Coster !W:::: White (1964) • 
!W:::: Weiss (1992) ~'VI'U ';h T ho1ophilus tieJrJeJ1{~uilul~ 

eJ1{~ilu C1'eJ~fl~eJ'lfllJ'J1rJ'llU'tIeJ'l Whittenbruy (1965) ~'VI'U11 T holophilus il-itieJ£JeJ1{~ilu 
" 

!W::::Satomi !W::::f'lW:::: (1997) 'VI'U11 T muriaticus ilitieJrJeJ1{~ilu ~'l,:rufl1'Jl'lffJWC1':IJ'Ij'~fl1'J 

ri eJ rJ eJ 1 {~ilu il-i C1'1 lJ 1Hl 1 'if'.w C1''il U!eJ fl ~ fl'll tUU'U f'l.yj!1 rJm~!w fl~fl'lleJ'U!~lJ 1 U 'J::::~'U C1'i1 iffi. ~ 
" 

" fl1'J~ml1fl1'J !'il~ty 1 ul 'If!~ rJlJflCleJ i.'J~ 0 !tJeJ{!'lfU ~'il1fl f11'J'YJ~CleJ'lilUlJfl.yj!1 rJfl'j~!Wfl~fl'lleJ'U !~lJ 

Nakagawa UCt:::: Kjtahara (1959) UCl:::: Ho (1984) 'VI'U11 T holophilus C1'llJl'JtIt'il~tyi~lu 

l'lf!~mJflCleJ i'J~ 0 !tJeJ{!~U~ ri'JU~fl 94 C1'lrJ'WU1l lli!'il~Wlul'lf!~rJlJflCleJ i'J~ 0 !tJeJ{~'lfU~ 
• u 

. " . 
"" "" '" '" '1 <V 0 ~ I <'I '" 9t \Jf~ Ill! 91"" "" '" Tetragenococcus rUeJ'l'il1flU'Ufl'YJ!'JrJlJ'U'Vl'U 1'Vl AU f11'J'\1'lJ flU1lJm 'il'llJfl'J1lJ!lJU tlJ A~'VlU'Ufl'Vl!'J rJ 

. " 
'il :::: C1'r N!eJ ul 'lf111 tJ 'J ~!eJ C1' !-ft eJlJlri eJ rJ C1'm rJt ueJtJm cJf'l 'ill fl fl1'J~m:l1flW C1'lJll~~'l flri l'J'tIeJ'l . 

. " 
u'Ufl.yj!1 rJm~uClfl~fl'lleJ'U!~lJ.yj!Wfll~'il1fl'l1l'tJ m 89 C1'lrJ'Wui'ili C1'llJl'Jtl riel rJtfl~u1~ fl~ 1rJfllJ • 

.c:1 d Q.I d T 
U'Ufl'YJ!'JrJC1'lrJr'lU~lJl~'J~lU T halophilu\' A TCC 333 15 

t.:::t Q.J d" 

UCt::::C1''Jllelfl 85 C1'lrJ1'IUTi C1'lJJl'Jtl . 
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" ~flEl1fl11lJff1lJl'HlHiJfl11Wl1(1'b'i'i~fi1"l '1 'nlJ 18 'lfi'i~ 'Vl'U11 iJfl11lJU~flfi1"ln\U.J1fl hmfi(1~ 
, " " 

H fi u 'U fl-Yi l~ fJ fl ':l flU (1 fl ~ fl 'b'e)'U1 fl lJ-Yi!W fl , ~ 111 fl1111J (11 ,h 'U. 1 'H~ ff1:lJl':lfl'HiJ fl111~ 1(1 

'I.d,.c::! ~ 

'Vl 'U 11H 'U "l!l 'U fl 'Yl n fJ m fl U (1 fllfl fl 

'b'ij'U!fllJ Tetragenococcu.s sp. 1~d]'U. 6 fl~lJ (~"l1fl1':l1"l~ 16) lflfJf)rilJ~ 4 !ll'U.U'Ufl-Yi!~U~ • 
OijfJe)1{~i1'U. lliOijfJlfl;'U. m'l~!111ty 1~1'U.l C)f!~UlJflClij 1':l~ 0 

.... '" '" fle) 71 fflU'Vl'U.1i . 
~ Q./ .o:::t.q Q./ cI 

1'HlJe)'U. fl'UU'Ufl'Yl!':l UfflU'Vl'U.1i:lJllfln1'U. T muriaticuc; . .. 
T '" '" 1 ..d .& '" '" ~Il llJ ""'I ~ '" III • JCM 10006 UCl~U'Ufl'YlnfJ 'U.flCllJ'Yl 1 2 3 UCI~ 6 C)f"llJClflElW~'Yll"ll1 'U. A'YllJ'Yl"l 3 (1flElW~ AlJ • 

~ Q./ .d,.c:t ~ Q./ tI 

flCllU fl'UU'Ufl'Yl!)" fJ f) ':lflUCI fllfl fl ff fJCI Tetragenococcu<; sp. ff1U'Vl'U. ~:lJl1fI ':l!1'U. 

3. .<!/ y.<!/ '" " f)1';iFlfl'H1fI11lJflClUlflCl.:.i'YINVl!e11HeI'\lel.:.i Tetragenococcus sp. 

" , 
flrilJ111fli.lflElW~'YlHVll 'U.l'niJulflflfi1"lfl'U. l1'1'HlJfl 80 ff1UYl'U.1i (1fI1':l1"l-Yi 17) !1J~fJ'UliifJ'Ufl'U . . 

.o::tq (V cI T T 
U'Ufl'Yl!':lUfflU'Vl'U.~:lJlIfI':l!l'U. T halophilu.\' ATCC 33315 UCl~ T muriaticus JCM 10006 

~nlU"ll'U.'tIeI'I Wync UCl~flW~ (I 987) 1~nl'H'U.fl11fl11lJfl~lUflil"l'Yll"l~!~'U.le)~e)"l!'Yi1fl'U'H !eJ 
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~ 

JJlf) f)11 70 ILl eJ11'1f'U ~<lJ 'U 1Ll ~~<O ~ 1 ,rdJ'U(!'lJfl111~ fJ 1 'U ffll;ff!~ en n'U 

" <O~~1l!'Uf)U'lJfl11!~fJ1~dJ'U 3 milJ ~~il , 

T halophilus 

T halophilus ATCC 33315
T 

!l11n'lJ 70.03 - 109.05 !LleJ1!'1f'U~ (Dcllagio UCl::;mu::; , 1981 ; 

Salomi UCl::;flW::; , 1997) 

f)rilJ11 2 ijH'lJfl111~fJ 38 ff1fJl~'U£ ~Yiff'iJUleJf)amjwdJ'UU'lJfl111~fJmf1(!Clfl~fl , , " 

muriatic/L.\' JCM 10006 T !l11n'lJ 70.94 - 1 05.60 lLleJ11'1f'U~ (Salomi !W::;flW::; , 1997) 

f)rilJ~ 3 U'lJfl11!~m11fJ~'U£ CO-l HCl::; CO-2 lJjijfl'J1lJfla1fJfl~~I11'1~!B'UWn'lJ , , 
.c::.:l.<:1 Q.I r:I T T 

ll'lJfl'VII'Wff1fJ'Vl'U~JJl~1!1'U T halophilus ATCC 33315 !tCl::; T. muriaticus JCM 10006 

(fl'J1lJflalfJfI~'1'V11'1~1~'UW l'Viln'lJ 3.69-4.13 !LltJ1!~'U~) ~'11JjffllJl1t1<Of1~1U'Um!'lJfl11!~fJ 2 
~ 

ff1fJ~'U£ill ,rtJ~l 'Ufff)Cl Tetraaellococcus!~ U~'iJlf)f)11~mnam:lW::;'VI1'lYll 'U !lnJ'UeJ'I 
Q ClJ q b ' 

U'lJfl11!~fJ 2 fflfJ~'U£ 1~'lJ11ijaf)llW::;'VI1'lYll 'U ''VI'i'lflalfJfI~'1n'lJUufl11!~fJl'Ufff)Cl Aerococcw, , , 
.. v'" v?t.d 0' .,. lit 91'1 1'" lit 0' ~ I 0' 0' 

UCl::; P. urinae-equi fleJ 'iJ~mfJ~~'J!1J'Um'1fClCl ffllJl1t1!'iJ1ty!f1 A'U '1f!~WlJflCleJ !1~ 10 !1JtJ1!'1f'U~ 

U~1Jj!'iJ1ty 1 'U 1 '1f!~fJlJflClfl h~ 18 nJtJ1!'1f'U ~ ~'1fi1f)11~f)1l1fl'J1lJfla lfJfI ~'1'V11'l~!~'UW'UeJ'I 
~ 

U'lJfl11!~fJl1'1 2 fflfJ~'W£!Ll~fJ'lJ!l1fJ'lJn'lJff1fJ~'W£lJl~11\)1'W A. virida1lS TISTR 393'1 
. 

1~'lJ'J 1 , , .. 

, ~ 

d, l1 91..:!! c! l1 9J .d. .do ,.o::::t 

"A. haloviridans" 'VI Itoh UCl::;flW::; (l985b) 11tl'l1'W !'JfleJ ff1lJl1t1'V1'W!fllJ!~ U'lJfI'VIl'Wf)CllJ'W . 
ii'l!JjdJ'W~ tleJlJfU11!n'WU'lJfl11!~tI'lfi1~ l11Jj !'Vl11::;ii'llJjl~~f)1l1fl'J llJfla1tlfl~'1'V11'1~!B'W!eJ ~'1 
~ 

Q)"::£ .c::t & 91 &.c::td: oQ) Q. .c::t 

'W 'W 'iJ'IfI'J 1lJ f)l1 fl'f)lllfl 'J 1lJ flClltifl Cl 'I 'VI 1'1 ~!tJ'W!tJ!W ::;Cll~'lJ!U ff 16S rRNA 'UtJ'IUUfI'VI! 1 tlffl fJ 

~'W1f CO- I !W::;CO-2 !mtl'lJ!l1t1'lJnU" A. haloviridans" UCl::; P. urillae-equi ~tJ 1Ll 

f)11~ml1rn llJfla1tlfl~'1'V11'1~IB'W!tJ 1 ~tll ~l'VIfli1f1~!B'WW 1~'lJ ny;J!'1fi'W 1 'W 

Qj cI .c::t .d. 111 9J.:!l Q.I ~I.c::.:l cI ~ 

Wf)Clf)llWU'lJfl'VI!1t1ffflCl TetragellOCOCCUS !~tI'I1::;~Uff1J'lfff fltJ T halophilus UCl::; T. 
, " 

<9 '" v ~11 lit .fl 91 <9", .,. "' "' '" cl ~ I lIluriaticu\' '1f~lJClf)llW ::; 11 Hn 'W l'VI1JflClltlflCl'l f)'UlJ 1 f) l'VIfl'W fI'WtI~lJfI'J 11J1'J~11 'J UCl::;1J Cl eJ f1 

f1t1f)11f)1J 1~ff1J nlJiJ'W~ fl11~f'lir~~'i! Cllf) 1 'VlJ'lJ~IB'WleJ 
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9J & ~cl .cfd Q..I cr .,d lJ}9J 
f111lJflC11tJflCl.:Jl11.:J~m'U.!el (%) 'lJeJ.:JH'lJfll1!)"tJffltJ1'I'U.~ CO-I UCl~ CO-2 11!Wfl !~ 

nJ"1 tJ'lJ! li tJ'lJ n'lJ ff 1 tJ'l~ 'U. i lJ1 ~l'Hi1 'U. . ~ 

T haLophilus T muriaticu~ T muriaticus A. viridans 

.., 0' 

ff 1 tJ1'I 'U. Ti ATCC3331S
T 

JCM 10006 ' K3-26 TISTR 393
T . 

, .. 
fl CllJ'Vl 3 • 

CO-I 

CO-2 

T 
A. viridans TISTR 393 

I!J ' .. 9J ND , tlJlJ'lJeJlJCl 
" 

3.86 

3.69 

ND 

4.13 

3.81 

ND 

4.88 

3.98 

ND 

12.34 

16.30 

100 

21 Q..I ..::::! .d oC:I, cl .o:::S. ~I.c:t ", ..:!:t 

u~~'lJ'U.U'lJfI'Vl!)tJm~!Wfl~f1'1feJ'lJ!f1lJff~Cl Tetragenococcu.<; lJ 2 ffu'lfff f1eJ T 

halophilu.<; UCl~ T muriaticus ~.:JihlflElW~'Vll.:JYl1'U.l'Vl{J~u~fl'fiHn'U.y;J.:Jff~1l11'1'U.~1)1.:J~ 26 
'j/ 'j/ • 'JJ 

u'fi~lflfll)~Cl'Vl~CleJ.:J 1 'U.f11 .:JU!ll"1 tJ1Hli tJ'lJn'lJ~Cl fll)"'VlY'!CleJ.:Jlin ~~hl tJlJ1neJ'U.11u TU y;J.:J mil 1 1 l' 
'U 

'jJ 91 ,::, d'..:1 .do ..:::.,.c::t ~ .r:=:( Q.I 

'\Jl.:J~'U. 'V'I'U11 'Vl.:Jfll)tJeJtJeJl)~'U.'U. fll)"!~)"W'VleJW11fllJ 40 eJ.:Jffl!'1fCl!9l'tJff UCl~fll)"11lJfl u, 'U 

" 111~lCleJ~ 'HU1 'U.ff UlJ'U.U'VleJ" UCl~'1f 1 f1)"ff (Satomi UCl~f1W~ ,1997) 1~ffllJl)[1 1 ~dj'U. flWU~ 
~ . q u 

" ~ "" 0' .., 0' .... 1!J9J. 1 .., 
(key) !'U. fll)"1'I~~'U.!eJ flCl flElflH!'UfI'Vl!nlff~" Tefragenococcu\' !~ !!~~lfl~Cl fll)"'Vly;JCleJ.:J 'U. f1H 

if 'Vl'U'hni:l flElW~'Vll.:J:Wl 'U. 1'Vl{J1'~tJ.:J 2 i:l flElw~~111~~!1l'U. fltlH! mhflW 1'U. fll)"-ftffm1!eJ fli:l flElW 
q u u cu 

.... '" G "" "'11" 1!J0' • U'UfI'Vl!)" tJmY'!!Wflllfl'lfeJ'U!f1lJff~Cl Tetragenococcus' f1eJfl1)"!~)"ty 'U. '1f!~tJlJfI"eJ t)"~U"~ fll)"tJeJtJ 

!f1CM'U. flril1fleJ ~lU'Uflli!"1m~1tyl;}'U.1'1f!~tJlJflCleJ 1)"fl 0 !lleJ{!'1f'U.~1~u'fi1~ffllJl)t)~eJmflCM'U. 

fI1)"\ly;J!ll'U. T halophilu.<: 

" 
f11)"\lY'!!1l'U. T muriaticus y;J.:JUffY'!.:J!1l'U.flWU~fl1)-ftffm1!eJfli:lflElW y;J.:JU 

• u 'U 

a) !~1ty 1;} 'U.1 '1f!~tJlJfl"eJ l)"fl 0 % 1~~eJmflCM'U. \l~!1l'U. T halophilus 

b) !~1tyl~1~1'U.1'1f!~tJlJfI"eJ1)"fl 0 % ~eJmflCM'U.l~ \lY'!!1l'U. T muriaticus 



, 0'"""" flTW f) fJ f) Tn) 'U 'U 

, "" fll 1 fJ f) fJ! fl 'If'U 

T halophilus 

ATCC 33315'[ 

+ 

fll1!1JjtlJ1'U 1'lf!~fJ:IJflClf) h~ 
11 0' 0' 

o ! f)1!'lf'U~ + 

" 
fll111iJmlwllCl : 

f)~nu1'UCl' + 

"" !AlJ 'U 'U'Yl f) CI 

'lf1fl1Cl' + 
<u 
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T Iwlophilu." T muriaticus T muriaticus 

<V 0' 

40 Cl'lfJWU1I 
q 

JCM 10006'[ 
<V 0' 

38 Cl'1fJ'l"l'U 11 
q 

+(-1 ) +(-8) 

-(+3) + +(-7) 

+ -(+2) 

+(-8) +(-12) 

+(-14) + +(-7) 

+(-9) -(+5) 

1Jlflfll1i!fl11~rf11jlJlwiCl'~lii'U hlfJi1i~Clf)f) 1 1m11fl1'Yl1!lJ'Yl~ ~U1Jfl'l1!~fJfnfl 
<u 

..:::.. d 9J&~ Q.lcI~ Q.lcI 

UClfl~fl'iff)1J!fllJCl'11.:)'tI'U'Yl':)l1lJfI 42 Cl'lfJ'Yl'U~ flf) T halophilus Cl'lfJ'Yl'U~lJl~1!1'U ATCC 

T Q.I o'ev Q.I a' 

33315 !W~ Cl'lfJ'Yl'U1I~1H'Yl'U 13 Cl'lfJ'Yl'U1I 
q q 

'Yl1J11 T halophilu.\' ATCC 33315
1 

Cl'llJlH'1 

Cl'11.:)iCl'~lii'U'1~l'U11jlJltu 0.046 iJCI~fl1lJ~f) 100 iJCI~~~1 !ACI~ T haLophilu." U1Jfll1!~fJ 

Cl'lfJ~'U1i~1H'Yl'U Cl'llJ 11f\ Cl'11':) iCl'~l]JU '1~''U11jlJlW 0.1 00-4.458 iJCI~fl1lJ~f) 1 00 iJCI~~~1 
q 

G llJ~,...... "" G ~... ... llJ~~ 
1J ~l11 'U !fl11H1Jfl'YlnfJfl)flHClfl~fl'iff)1J!fllJCl'flCl T haLophiLw' Cl'llJl1f\ Cl'1 N 1IJCl'mlJ'U lfl'U f) fJlJlfl 

~,:)lliCl'f)flflc1f).:)n1Jfll1~mJl"tJeFl Karnop (1988) (~1':)~':)''U Leisner HCI~fltu~, 1994) ~'~1J 
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.c::l .,::t .<::::>, d 9J 
Sato UC)::;f1W::; (1995) l'nnl U'UfI'Vl!'HJm\9l!Wfl~f1'1f-eJ'Utfl:IJ "P halophilus" CYllJln)CY'Jl~ 

~ . " 
iCY~liJ'Ultlh!';i::;lf ',h~fllnn:rfl'u11lmillil'U l'Ull~:IJlw 71 !m::; 30 iJc)~fli':IJ'fi-eJ<pj1-eJriwLhllm 

u , 

100 fli':IJ 

, T ~ 

1~'U11 T. muriaticw; JCM 10006 CY1:1Jl'JtICY'Jl~ 
. ~ 

.d .c::l ! QI .::::. .:::::. Q.I t .<:::l. .<:::I.":::'" 

~CY~1:IJ'U!'Yl1fl'U 44.03 lmC)m:IJ~-eJ 100 lJc)c)c)~'J !m::; T. muriaticw; -Yiurm 1 ~ 111 m.hll m 

~ .J".<::i.e::! ..::::.. d Q.I rI 

1l1flfll'Jfi'flE!1'U'Vi'U11U'UfI'Vl!'J tJm\9luC)f1~f1'1f-eJ'U!f1lJ T. muriaticus 'U NCYltJ'Vi'U li , 

muriaticus 
" ~ .c:::t ..::::t Q.I.<::! Q..I cI 'QI' £:t..d?.d .d. .c:::>, 

U'UflI1!'JtJ~1Ul1'U!'Vi tJ~ 11 CY1tJ'Vi'U1I!'Yl1'U'U U~1l1fl fll'J'Vl\9lc)-eJ~'U f\'flE!lU'UfI'Vl!'J tJm\9luC)f1~f1'1f-eJ1J , 
" !~ml1fl1j -eJlflJ ml11llJllflJltJ'Li -eJ!m::;lflJltJ 1 'J ~~ l'U ~\l'yh hfu1JfI-Yii1 tJiJfl11lJlfc) 1fllf lJltJ:IJlfl fl 1 1 

'" cl l!J ~, ~ 1= "" "".d "" "" ~ ;jf l!J • 9 ~'l 
\9I~1l::;m'U !\9I11lJ'J:IJltlHm~1:IJ'U'VlU1JfI'Vl!';itJCY~c) TetragellOCOCcus CY'J1\l'tl'U !:lJCY1:1Jl'JO A'If A 'Ufll'J 

VI,!1lU!-eJflr;lflE!WU1JfI-Yi!1tJii\l'J::;~1JCY1Hhrl~ ~\l~ Satomi !m::;f1w::; (1997) eJ'l\l1~ 

U1JfI-Yi!1tJCY1tJl~'U11 CO-} !m::;CO-2 iJll~:IJlw iCY~liJ'Unhf)1J 42.81 !m::; 22.87 , 

'" ~ T '" ~'" '" ~ 
T. halophilus CYltJ'Vi'U~:IJl~'J~l'U ATCC 33315 uC)::; CYltJ'Vi'U~~1U'Vl'U 11 CY1tJ'Vi'U~ Uc)::; T. 

muriaticus CY1m~'l-l£:IJl~'J;)1'U JCM 10006 T !m::; CYltJfl'U£<pj1U'Vl'U 6 CYltJfl'U£ N~~ itll ~w1i 
'II d.!l: II II 

W'U iC)flJ'~-!mfl!'Vl~~l~ 1 \9I'J~!'UCY !m::;u-eJC)-!mfl!'Yl~~ i~ 1 \9I'J~!'UCY (Okada, 1978) 'Vi1J11 

Sakaguchi !m::; Mori (1969) Garvie (1986) !m::; Weiss (1992) 

m\9lHC)f1~f1!ll'Ull'J::; 1 tJ'llul 'U fl 1';iVl CY1lU!-eJflr;l flE! W'tI-eJ\lU1JfI-Yit1tJm\9luc)f1~f1 (Manome tm::;f1w::; 
" 

1998) ~\lCY~1l11H1JfI-Yi!1tJm\9l!mfl~f1'll-eJ1J!~lJ~UtJfl 1~1l1mi'11llJlCY~c) Tetragellocoa;us CY 11 'I 

m\9l!mfl~f1 l-eJ 1 C)f!lJ-eJ{U1J1Ju-eJC) ~\l 1 ~fll'JiiYflE!l!-eJ 1 C)f!lJ-eJ{'tI-eJ\lm\9luc)f1~f1'lhmCY~:lJfll';i'w,!1lU-
~ 

w mr flE! WU1JfI-Yi!1 tJ 1 'U CYfl C)U , 



109 

j;'Hl'flflftf)-:) fl1J'.l 1 CJ-:) 1'U'tI f)-:) Garvie (1986) , Weiss (1992) !lCl ~ Axelsson (1993) ihm11 

d d 1 d d 

!l1Jfl11L'.lCJ 'UffflCl Aerococcus HCl~H1Jfl11L'.lCJ , PediocoCC1LI' llrinae-eqlli 

- d 1" "" 0' 
halophilus' ff1CJ'Yl'U~:IJlm~1'U ATCC 33315 5 ff1CJ'Yl'Uli , 

muriaticus 
Q..I rI T Q/ cfQ/ Q..I d .o::::t.,d 

ff1m'j'Uli1l1'P1'.l~1'U JCM 10006 UCl~ ff1CJ'Yl'U1i~1U11'U 7 ff1CJ'Yl'Uli ~11l11i'tlf)-:) 
q tA.9 q q 

I Q.I cI OJ .c::::I 

Ikemoto UCl~fltu~ (J 978) 'Yl1J11 T halophilus' UCl~ T lIluriaticus ff1CJ'Yl'U~~1U11'U 11 

f)-:)rl'lh~ flf)1J'tIf)-:) m'fll't1iJ'U 'lI'UfI ili~1I'fl1 C 18: 1 L~'U f)-:)rl'lh~ fl f)1J11cl fl fff)'flfl ft f)-:) ft1J'.llCJ-:)l'U 

'tIf) -:) Collins UCl~fltu~ (1990) UCl~ Satomi UCl~flW~ (1997) ~-:)'vh11rf)-:)rl'lh~flf)1Jmfll't1iJ'U 

'tIf)Wli'CltfU1Jfll1{~CJmflUClfl~fI'IH)1J!~1I ff~Cl Tetragenococcus 1:Jff1:lJl'.lt1 1 'U fl1'.lYl ~\lU!f) flcl fl':l:lW 

" 
U1Jfll1!1U 1 'U ffflClU , 

.c:::!..:;:t ~ d 
U1Jfl11L'.lUfl'.lflUClfl~fI')j'f)1J!fl1Iff~Cl Tetragenococcus UCI~ Aerococcus 

& ~ .c:::t.<::S A cl 
\11 fl fl1'.l fl'fl':l:ll fl1'.l! \I'.lty'tlf)-:)U1Jfl11L'.lCJmflUClfl~fI'lI'f)1J!fllJff~Cl TetragenococcuI' 

" Q.I Q.I rI ...!f. T Q..I r/Q./ 

sp, 11-:)1111fl 4 ff1!'J'Yl'U~ flf) T halophilus A TCC 33315 UCl~ff1CJ'Yl'U~~1U11'U P7-23 HCl ~ 

" 'J/ 

T 11luriati.cuI' JCM 10006
1 HCl~ff1CJ-W'U1i'fl1U11'U K5-37 1'UeJl111'.l!~CJ-:)!~f) 3 ')j'Ufl fif) , 

'lI 'lI I <J} 'j) 1 'lI 

f) 1'I11'.l!~CJ-:)!~CHg1lf)1{!f)ff (De Man, 1960) ~-:)!~'Uf)1'\1l'.l!~CJ-:)!~f)l1UU1I1 ,*!~!'J-:)U1Jfll1!1!'Jmfl 

~-:)lJ1C})'!~CJ1I'1111f) lflCl1mCl~!~mH'1Jfffl11 ~ " " .o::t .-:!I..o::::S .d. 

f)1111'.lLM-:)L'lI'f)'Yl!f)11 (Uchida, 1982) 

" " 
'tI f)-:)f)1'\1l'.l!~ CJ,:j!~f) 1 nllilJf)f) fleiL \I'U 

" 1~1J11 U1Jfll1i1CJll-:) 2 ff1J:jfrl'ff1:lJl'.lf.H\I~tyl~ 
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• 'J/ 'JI 

~.yj,!~hH1111l'H~CJ\lt~eJ1~mJ11mff 1~CJ T. halophilus t'il5ilj'~~~,!~lw 1 'b't~mJ 'fIC'l eJ l'J~ 5 

n I 0' 0' ~ III 91"".d q 1 "" I1J 0' n I 0' 0' n I .d 
1lJeJ 'H'b'U~HC'l ::; T. mllrialic us 1'il'Jilj t~~'l1,!~ AU 'b'1~CJlJ'fI(;'1eJ tHl I 0 1lJeJ'Jt'b'U~ (! lJ'l1 II UC'l::; 

12 ) 

" " d ..::!t cl tI 0 Q,I ~ d d .:::., 

eJ 1H 1'J 1C'l CJ\l1 '!JeJteJ lJ eJ U leJ ff! HlJ 1::; fflJ ff 1H 'J'lJ flU l'il 'Jilj'U eJ \lU 'lJ 'fI'l11 'J CJ m~l!m 'fI'PI'fI 

'!JeJ'lJ1~lJfffl(;'1 Telragenococcus sp. n1eJ\l'il1fliiU5:1JlWUHri\l iu 1'P1'J1'ilU ;teJ 1U'lJ h1U N\lfff1fl'illfl 
v "91 . 'jI 91 

n1el 1m::;N\lfff1fl'il1fl~ff'fl lJlflfl11eJ1Hl'J1~CJ\l1oifel'!JUfl~U '1 eJ1H1';I1~CJ\l1oifeJYlw.yj iiU5:1JlW 

" 
1mri\l!U 1 'PI'J 1 'ilU 'J1lJ'I1\lU Hri\lrll1'lJeJU (fl\11 'fI ff) U eJ CJ:IJlfl u<fiu 'lJ'fI.yj1~CJ n ff1:1Jl'JT.H 'il5ilj !~\'ieJ 

fflJ'fI1'J ri1U eJ 1H1'J.yj11m~lJiieJ\lrlu'J::; fl eJ'lJ ri1U 1 HqJd~UlflileJu i'V111 ,rU'lJ'fI.yjt~ CJii fl1';l 1 'il5 iljUeJ CJ 
'J/ 31 'jI , 

~\l 11' U ;ni 1'il::;'V11 flU~fl1:l1 flUU 1'lJ ff~ 'J eJ 1H U 1~ CJ\l1oifeJ.yj (;'1flU5:1JlW lu 1 'PI'J 1'ilU1m::;u5lJ1WuHri\l 
'U 

" " 
'ill fl fl1';l ~fl1:l1 flUU 1'lJ ff~ 'J eJlH 1'J 1~ CJ\ltoifeJtglJ eJ 11w ff1 ,rm:lJl::;fflJ f1'lJU 'lJ'fI.yj1~ CJ 

'U 

~ cl t d.J cl fI .o::!.e::! 
fl'Jfl1m'fl'Plf'l'lfeJ'lJ1f'1lJ1Ufffl(;'1 TelragenOCoccu.<; .... 'lJ11 eJlHU!C'1CJ\l1'lfeJWlJeJ1'JWff'l1lJfl\11f'1ff 0.5 

tUeJ11'b'U'fl 'il::;'V111,r!4eJ1'il5W!~~~fffl ('JU~ 13 1m::; 14) ~\llflCJUfl~eJ1H1'JtiCJ\l14eJ1~lJeJl1Wff 
u • 'U 

'il::;iiU5lJlW fl(;'11 'fIff 2 1ueJ1!'b'U'fl 'il1fl fll'J'l1flC'leJ\lU1'lJff'Pl'JeJ1H1'J(;'1flU5:1JlW flC'll 'fI mllu 0.5 
'U 'U 'U 

" " , 
'11'11'1 eJ 1 'il 111 U1 .... 'J 1::; fl (;'11 'fI ff.yjiiu1:1JlW ueJCJ 1 UeJ lH1'J 

'U 

"91" 91 'j/ 

!~CJ\l1oifeJtl mu~uu!llu fl 'Jflu(;'1f'1~'fI.yjiiu1:1JlW U eJ CJ(;'1\l'PI1lJ !U~1U ;\l'V111 ,rYl1eJ'!J'UeJ\leJ 1H 1';1 1~ CJ\l1oifeJ 
'U 

" ". 
(;'1fl(;'1\lU eJCJfl11Ylm'lf'UeJ\leJlHl'J 1~ CJ\l1~eJ.yjii fl (;'11 'fI ff1l5:1JlW:IJlfl 

'U 

., " o OJ ~ ~ ~ 

6. fll'l''VI1'Vi1!'lfeJ'lJ'l'q'VIti'UeJ\l Tetragenococcus sp. 

')J 'J/ 'jI, 'J/ 

fll'J'l1fl (;'1 el \l1 U f'l1 \l 1'1111 U fll'J'l1 fl (;'1 eJ \l111' eJ \l ~ U1fieltll U,j' ellJmYlH1'lJ fll'J'V11,i -;noifeJ 
'U .. 

'lJ5,!'l115'UeJ\l Telragenococcus' sp. <fieJ ill 
I ~ d.c::l Q.I d Q..I cI 

flC'll1'f1eJ H'lJ'fI'l11'JCJ T. halophilu\' ff1U .... U1! PM-81m::; T. murialic.'u\' fflCJ .... U1! K 1-351m::; 
Q.I II' ".I 'JI 

ff1U .... U1i K5-37 .yjii'fl w fflJ1J~m:lJl::;fflJ 1 U fll'J'V11111!oifeJ'lJ5ff'l115 ;tel ff1:1Jl'J tl HJJ ml1'Pl1(;'1 !~ ., , . . " 
HC'llCJ'!JUfl1fi eJ fl1';l Nil 'Pl m flU (;'1 'fI ~f'I.yjii N(;'1<fi eJ 'fI11lJ fl (;'1lJ fl rieJ lJ'U eJ \lUlU (;'11 

" " " 
n1eJlIC'll'V11 1 ,rll~ul'lJC'll1 ~ CJ 1 '*'nC'llH1J myu (;'1\l 

" U1H'lJf'I.yj!~CJ'l1\l 3 ff1CJYlUTI :IJlnilJ~l'w 1'U lu , 



11 1 

~, ~ 

&eJ fll.f'll mil UtA C1 ~ 1 1.,] 1 'J 1 14 fll 'J!~ (J '1U 1J1'l-vl{f mUeJ'I '0 1fll 14 m~1J 'J 14 fll'J'l1:W ml1'llmU1JI'l-vl!~ (J 1 'If' 
~ ~ 

il'1'JeJl'l11'J 'illfl!UeJ'll en ~'1U 14 fll'J 1 'If''ll enil 14 ~'1!llu fluim1l1,ru 1J1'l-vl!j £.Iii il'11'I !eJ14 19l'JJffllf11J 
~ 

ri eJ £.I il'C11 tI! U eJ'llen ff1'l111J11,j'1'JtllUU 'l1ri'l'tl eJ'I1'PlliJU 'l1entl'))ii~'O~'lh mY '1!il'1:JJ fll'J! 'il1qJ l1r f)1J 
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ill f11'l 'W 1f) f) 

')J 'j} ')J , ')J ')J ')I 

r.Y'fI 'H)1'11l'Hat'l'l!~5-eH'I1ril'ihJf'1J.w!e)'IH1J'U 7.0 i1'1ca11!~h)1P1'1t'1f111lJ~'U !enh IS 'l.JeJ'U~~eJ'fI1'l1'1ib 
'" 

" " G 0' "" "" eJ 1 '111 'l ! Cl t'I 'I! 'lfeJ t eJ lJ eJ 1'l I eJ r.Y 

t'l.J'l.Jh~'U(peptone) 

" ~ "" N'Ir.Yf)~1J1m'UeJ(Meat extract) 

~ "" 0' 
N'Ir.Yf)Yil1J1f)t'lr.Y'fI (Yeast extract) 

f)Cl!flr.Y (Glucose) 
'U 

!Yil !rut'VIm9$t'llJ11>J iYil'l!1J'UeJeJ hrvleJr.Yl'llm'fl(KllP04) 

"" 'Yl1'U 80 (Tween 80) 

!9l'!~t'llJeJ~qft'Yl'fl 1'mlmYil'l'fl (CH3COOHNa.3Hp) 

UeJlJ !mUt'llJqfm'l'fl lYil!1Jfff) (ammonium citrate basic) 

UlJf)ilt9$t'llJi'ml'l'fl (MgS04.7HP) 

UlJf)f)1ur.Yi'ml'l'fl (MnS04 • 4HP) 

!9l't~t'llJflCleJ 1'lfl 

9i 
1'U(Agar) 

" 
lhm1'U 

~ "" 0' 
I'l'l r.Yf)'fl1J1f) t'lr.Y'fI 

! 'l.JU1~m9$t'llJ l'Ut'Yl'l'f} 
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980 

glJl~'U (hematin) 20 

'j/ , ')J 'j/ 

!Hl~1l~'lJ1l1lJl~'ilH!111n'lJ 20 ii~aa~'i ~1(J'l.11ml'U ~1f1,r'U'l.1111l.yhhrllm)~!~~ 1~(Jvh'Umi'U 
'J.I 'jJ I 'j/ 

meJ-!l (0.45 !lJfl 'ieJ'U) ~nh 111 r-H1'lJ n'lJ eJ 1111 'i !a (J-!l!~eJ!'I1a1!glJeJ1{W '1"Yill~ eJ~!~eJU~ 1 

""""" 4. m111'i'Yl~ffeJ'lJeJ n ~ 'U 'U 

!llllh1'U 

!~ 1'VlH'Ylm~mJ1~ 1Y>l'i!~'UeJeJ 1'Yl'VleJff'Vl1!'Yl~ 

""""" ~ 1 11 1 = ueJ~-eJn~'U'U 1:lJ 'U ~ ~'ifl~eJ'if1 (L-arginine-HCI) 

Yl'U~m'i~ (Phenol red) 

"" 'YlTU 80 

91 
1'U 

q 

" 
t'hml'U 

')I , , ')J 
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= == 
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~ 
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JJ~~~~'i 

ii~aa~'i u~!~:lJl11ml'U 990 ii~aa~'i '1.11 "IJil'lc~h~eJ !W~!~~fJ:lJffn~~m(Jffn:lJii~rl 10 
,'jJ 'jJ 'J.I 

!lleJ{!9f'U ~ il'lCii1!~eJ~1fJfl11lJ~'U !eJ111 10 lleJ'U ~~eJ~l'il'1{b (eJW '\1 nii II 0 eJ'Ifl'l!9fm~fJff) 
q 'U 

" " " 
!iI'Um.n 10 mil ml'l~lf1,r'Umffl'i~~m(JffnJJii~rlvlff:lJ~'1 ''UeJ1'\1n!a(J-!l!~eJH~'1!g:lJm{Wff 

3.0 

5.0 



't11U 80 

L1Hl1~U (Gelatin) 

7. €J1'l11n11'l1;n)'lJfll'J~ell'JUiJ'l 

uiJ'l (soluble starch) 

~ "''' r·m,l'lll'l~lfW1:l'fl 

i'YI'J1l'J i'YI1u (Tributyrin) 

'V 
'JU , 

.<:::t. ..::::.. ..::::.. r5.<:::t. 
9. ell'l1lJ'YIl'l1:lel'lJtJJ1iCUH1U1:l~el~tC))''YI1iCUJJljj;lfll'J'lJUel1:l (MR -VP) 

1l1:l1f11:l 
'U 

'YI~tJl'Y1u (Tryptone) 

~ "''' rN1:lIl'fl~llll'J1:l'fl 

il'll'Viu'YIi.l!9fmJ'~ l'fl'J!~Uelell'Y1vlel1:l'Vh!'YI'fl 

UJJ IlU!9fl'JJJ'lfCUvl'fl (MgSO 4' 7HP) 

UJJllfllU1:l'lf1:l!vl'fl (MnSo4 • 4HP) 
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'" 'V11l.l 80 

'" "'" 1JHIlJfI'S"'1HJtlt'VHJ'S"I'Vltl (Bromcresol purple) 

IWfl1'V1lJ (Lactose) 

'1f1f11lJ (Sucrose) 
'U 

t'Vlf}{1f1i'm'Vl'Pl (FeSO'l . 7HP) 

1'1ft~tJJJ''V11f}i'm'Vl'Pl (Na2SP3 . 5HP) 
'lI 
1l.l , 
" 

lllfHll.l 

" 12. f}l'Hl'S"'V1~lJf}1J f111'H:iJflllWlltl 

" 
111'flltl 

llJJfri.h~I'JJJi'm'Vl'Pl (MgS04.7HP) 

llJJf1f11UlJi'tlt'Vl'Pl (MnSo4 .4HP) 

n~f}{1f1i'm'Vl'Pl 
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~'1 ff n fl 'ill n Clff'f1 

nCl1flff 
'" 

ueJCI -iff~~'U (L-histidine) 

'" 'YI1'U 80 

" " .d .oS.d e;:t 

14. eJ 1l!1'J W Cl'l!'lfeJ'YHeJ'YI (PAT) 

!lhni1'U 

'fl1'Ylu'YIff!9fmJl~ 1'flmJ'UeJ eJ 1'Y1i~eJff'Yh!'YI'f1 

1 'b'!~CllJ i'YIleJ lnCl1 flW'fl(Sodiwn thioglycolate) 

1 'b'!~ CJlfeJ ~ 95!'Y1 'fl 

" " d .o:t:l.<::t d 
15. elll!UWCl'l!,))el'YI11ClWlJ (TYM) 
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~'1 ff n 'fl 'ill n Cl ff'f1 
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1'YU!'YIff!9fCJlfflClel i'J~ (KCl) 

ulfnih9fCllJi'm~'fl (MgS04.7HzO) 

.c:::t.<::t '11 rI 

Ulfn'U!'b'CJlJflCleJ !'J'fl (MgC12 ' 6HzO) 
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2
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" 'Illn~'U 
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16. en 111J ,r:a <]f-enJ ,nil U 

tJcl1'lJu 10 
~ 

fnlJ 

19l'!~UlJflUf) 1 Jf1 
~ 

4 fnlJ 

" 
l'ilmlu 

= == 40 lJUUU<pJJ 

• 'J1 9J 'jJ 

i1'l~1!<]ff)1P1'1Ufl11lJ~u1f)111 IS tJf)Uf1~f)<pJlJ1'lib f)W'l1fllJ 121 f)'lfl'l!9l'm9fUff !1Iunm 30 
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Ul'Vl 
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mfl~'W1fl 'IJ 

" 
1. f)1 )1!fl~n~ "y.lHlJlumJCJ{!C}j''U.~m~11.:J'\1lJ~ (AOAC ,1975) 

1.1 C1'n!fliJ~1t 

1.1.1 0.1 'U.CJ{mH"l 'lJCJ.:J 1C}j't~fJlJl~~)CJfl lC}j'~ i'.:J 1C}j'!~tllJl~~) CJ fl 1C}j'~ 4.0 flflJ 
" . 

r."l.:J1'U.'lJ1~nTI1''U.~iJ1lJl~) (volumetric flask) 'IJ'U1~ 1000 :iJr."lilil~) r."l~£."l1tl1'U.'Il1fl~'U.'iJ'U.iJ1lJl~) 
~ -=- -=-= l'I 9.1 <I I at llJ l'I <I 

tu'U. 1000 lJr."lr."lr."l~) ~'U !~C1'l)r."l ~mtl 0.1 'UCJ)lJCJr."l 'lJCJ-:j !C}j'!~tllJ !~~)CJfl tC}j'~ 

1.1.2 YJ'UCJ~1'll~'U. 

~.:JYJ'U CJ~1'll~'U. 
~ 

1.0 mlJ 

1 00.0 :iJClilil~) 

1.1.3 C1'1)CI~£."l1tllJl~)~1'U.1 iJu~m;tllJ 1~ 1 ~)!~'U'V'I11'l1!£."l~ (KHCsHP 4) CJU 

.d.,. at 9.1 "" G 19.11 11 ~B'19JG KHCgHP4 1'l~Wlf1JlJ 100 Cl-:jfY1!C}j'CI!C}j'tlC1' 'lJ1lJfl'UUCl~!flU 1 'U.m'lf'U.~~~f111lJ'If'U. 1'l.:J 1 '\1W'U. 

~~Wlf1J:iJ,rCJ.:J 'If-:j KHCgHp 4 0.1 flflJ (1t!f1~Cl-:ji'-:jr."l~!~tl~) 

" . 
11.1 KHCsHP4 1riCl-:j1'U.'lJ1~~iJ'lflJ~ 'IJ'U.1~ 250 lJClr."lr."l~) !~lJ'Il1fl~'U.iJ1lJl~n 

" 
50 :iJr."lilil~) '\1tl~YJ'U.Cl~1'll~'U. 3 lftl~ CI-:jliJ!1J'U.~1ti-:j; Yi1flnl1'l!~)~~1tl 0.1 'U.Cl{lJClCl 'lJCJ-:j 

1C}j'!~tllJl~~)ClfllC}j'Y>l 'IllfhiJ1lJl~)'lJCJ-:j 1 C}j'!~tllJflr."lCl 1)Y>l~1 tliJfh'U.1wfl11lJ!.,jmJ''U.lJl~)~ 1'U. 1 ~tl 

1tC1'~) ... 

<I 
'U.CJ)lJCJr."l (Nonnality) " 

l-l1mrfl (flflJ) 'lJCJ-:j KHCgHP4 x 100 

iJ1lJl~) (:iJr."lilil~)) 'lJCJ-:j NaOH x 204.229 

" 
1.3 11ifln'\1l!iJCJ{!C}j''U.~m~11.:J'\1lJ~ 
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" 111~';),eJrivlil11lm 1 JJClClCl'fl'J lriCl.:Jlt-l'tJ1'fl 'J tl'J)JJl'i'tJm'fl 250 ilClaa'fl 'J !~JJ 
" " 

Jln~'U 10 ilClaa'fl'J ~JJ1,r!~eJ'fl .yf.:Jl111r!g'U~eJrulff1il1reJ.:J 11fJ'flYl'UeJ'VI'Vlla'UCI.:Jltl 3 l1fJ'fl , " 
" . 

'Vhn1'Jl'VlI.'Vl'J'fl~1fJ 0.1 'UeJfJJeJCI 'tJeJ.:J 1CJ)'!~fJJJh'fl'JeJnlCJ)'~ !m~!'Vi fJ 'Un'U 'J)'flflJ'UflJJ (111ncl'U) 10 , , 
" 

ilClaa'fl'J 1J'U.yjntl~JJ1'fl'J'tJeJ.:J 1 CJ)'!~ fJJJ'fl'JeJ n 1 CJ)'~ 111JJ lf11'U 1 ru 111!tl eJ f! CJ)''U 'Pl f)'J 'fl'l1.:J l1JJ 'fl 

nnfJmVifJ'Uf)'J'flHClfl~fl 11 1 nff'fl'J 
" 

" 
ttleJftCJ)''U'Plf)'J'fl'l1.:Jl1JJ'fl = tl~JJ1'fl'J (ilClaa'fl'J)'tJeJ.:J NaOH x 'UeJfJJeJCI'tJeJ.:J NaOH x 0.090 x 100 

" tl~JJ1'fl'J (ilClaa'fl'J) 'tJeJ.:J~1eJril.:J111tlm 

2.1 ffl'J!flii~H' 

2.1.] i tlU'flfflClffJJJ 1'fl 1 fl'J!JJ'fl 5 !tleJf!CJ)''U'Pl 

i.:J 1tlU'flfflClffJJJ1'fl1fl'J!JJ'fl (K2Cr04) 5 nfJJ CI~mfJ~1fJJln~'Utlf'U 
tl~JJ1'fl'Jl,rd~'U 100 ilClaa'fl'J l'U'tJ1'flfhl1'U'fltl~JJ1'fl'J'tJ'U1'fl 100 

~ ~ ~~ 

2.1.2 ff1'JCl~mfJ 0.0]41 Wl'J'UeJCI 'tJfl.:JCJ)'CI!dfl'J !'U!'Vl'J'fl (AgN0
3

) 

. " . 
i'.:J~m1eJf1'UI.'Vl'J'fl 2.395 nfJJ CI~mfJ111n-a'U tlf'Utl~JJ1'fl'Jl,rdj'U 1000 

ilClaa'fl'J ~J£J'tJ1'fltlf'Utl~JJ1'fl'J 'tJ'Ul'fl ]()OO ilClaa'fl'J 

2.2.3 f11'l!ii £J'UJJ1'fl'l~1'U'tJeJ.:J9fCl!d flf1 'U!'Vl'l'fl 

i.:J 1CJ)'!~fJ:IJflCleJ ''l~ 0.5844 nfJJ (eJ'U~ 100 eJ.:Jfl'l!CJ)'CltClffJff 'Ul'U 2 
, " ", 'j/, 

i'1 1m ii.:Jl,r!tJ'Ul'Um'J)'U~'fl'flflJ1JJ~'UrieJ'Ui'.:J) CI~mfJ111ncl'U tlf'U 
" 

tl~JJ1'fl'll,r!fl'U ]00 ilClaa'fl'l l'U'tJ1'flflll1'U'fltlf'Utl~JJ1'fl'l'tJ'U1'fl 100 

ilClaa'fl'l ihtl'flff1'jCl~mfJ 1 CJ)'t~£JJJflCleJ ''l~~!'fl1 fJJJtl~JJ1'fl'l 5 ilClaa'fl'l 

" 
lril'U'tJ1'fl'ltl'J)JJ'Vi 11£J'fl~1ti.:J;1tlH'flff!ClffJJJ1'fl 1fl'l!JJ'fl 3-4 l1fJ'fl Uft1111 

" " 



" 

N1V1 = N 2V: 

'U. fl{lJflCl'Hl.:JoiClld el ~'1 W'Vl'J 'fl 

'U.el{lJflCl'tlel.:J l'b'!~(JlJflCtel 'hv>1 

111lJ l'fl'J'tIel .:Joim'J el{l 'U.m'J'fl 

111lJl'fl'J 'tIel.:J l'b'!~(JlJflCtfl 'hv>1 

129 

ihl1'fl'fl'Jflthnhl1m I lJClCtCt'fl'J 'lh~mm 1000 l'vh l~lJ l11u'flcn9f(JlJl~ 
" 

lfl'JllJ'fl l'U'U.'fl11i.:J; 1 iiClaa'fl'J lhlJll'j.1m'Jfl~1CJ 0.0141 'U.eI{lJelCt 'tIeI.:JoiCt!1e1fl'U.1'Vl'J'fllJl'fl'J 

1il'U. ~'U.'~ih!~.:J~1i ~~flCJ~ '!.11111 lJl'fl'J'tIeI.:JoiCl!1 e1flum'Jfl lJlfll'U.1W'flllJff'fl'J 
CI,!} <u q q 'U 

111lJlW l'b'!~CJlJflClfl 1'Jv>1 (flflJ~flafl'J) = ( 111lJWI'J'tI eI.:JoiCl!1fl{1'U.1'Vl'J'fl - Blank) x 0.5 xl 000 

111lJlfl'J'tIe:J.:J'fl1e1 tiN 

9l "" 3. fll'JCJellJffUmlJ 

3.1 umlJfl1ff~ffl1lfJ1Clfl 

ffl'JCl~mCJ A : fl1ff~ffb le1H1fl 

.1 " .. Wtll'U.eI(l 95 hJeI'J!'b''U.fl 

(l~m(Jfl1 ff'flffl11 fJl(l'fl 1 Wei 1il'U. eI(l 

ffl'JCl~mCJ B : UfllJ lmuCJlJelflfl'b'l1Cl'fl 

" . 
'!.hml'U. 

" . 

2.0 

20.0 

0.8 

80.0 

(l~mCJue:JlJ llJ!UCJlJflflfl'b'11Cl'fli'U.'1.1lfl-cl'U. rlfflJffn(l~mCJ A U(l~ B !,j'1~1(Jfl'U. 

3.2 UmlJifl le1~'U. 

N~1fl le1~'U. 1.0 

l11U'flff!9f(JlJiel lei lflv>1 2.0 

" 
til fl-cl 'U. 300.0 

" . 
NffJJr~.:J lei 1 eI~'U. UCl~ l11ufl i:l!9ffm lei 1 fl 1 fl~1 'U.l fl~.:J 'lJ~ hf!,j'l n 'U. (l~m(J~ 1 CJtilfl-cl'U. 

1l'U.111lJl'fl'J 300.0 iiClaa'fl'J mi1NfflJ1,rl,j'ln'U. 
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3.3 umJJ9fwhu'U 

9fWhu'U 
v 

0.25 mJJ 

!eJ1I1'UelCl 
11.1 .I 95! eJ 'J!9f'U'fl 10.0 JJClClCl'fl'J 

" i11fl~'U 
4 44 

100.0 JJClClCl'fl'J 

" . 
Cl~Cllfl9fl'vhu'U 1 'U!eJ 1I1'U eJCl !~JJ'\.l1fl~'Uml'd ~CYJJ 111t.,j'lfl 'U meJ-:J N1'U m~~ 111 fl'J'eJ-:J 

4 . CYWVl ~ CY eJ 'U fll) '1 ~b CY1. 'Un1'J 'fl 

CY1),Cl~Cllfl A : Dimethyl-naphthylamine 0.6 JJClCl Cl'fl), 

"'4 

m~eJ~9f'flfl (5 N) 1000.0 JJClClCl'fl ), 

CY1)'Cl~Cllfl B Sulfanilic acid 8.0 mJJ 

m~eJ~;~fl (5N) 1000.0 JJClClCl<fJ ), 

5 . 
91 1.1 4 

CYWV1~ CYeJ'U fll)' CY)'l-:J!eJ'U 9fJJeJeJ fl9f!~CY 

v 

Tetramethyl-p-phellylellediamine dihydrochloride 1 mJJ 

" i11fl~'U 100 JJClCl Cl'fl), 

" 
!<fJ'1 flJJ 1 'I11il'l flfl i'-:J • 

6. ~1),Cl~Cllfl1~ 1~),!'iJ'U!11f)1f)f)fl 1CJf~ 11.1 .I 3 ! eJ)'!CJf'U<fJ 

1~ 1~),!'iJ'U!11eJ1f)f)fl 1CJf~ 95 !11f)1!CJf'U~ 0.31 JJClClCl'fl ), 

" i11fl~'U 
4 44 

9.69 JJClClCl'fl), 

d 1 911 '" 1 91d !fl'U d 'U'\Jd~CY'lf1 uCl~ 'U'flW'U 
'U 

7. 
91 91 4 

CYl)Cl ~ Cl1fll'l~ CYf)'U fl1)' CY)' 1-:J fl)'~ ~ d mJJ 11m)' fl 

'" v 

!JJlICln~ 0.04 mJJ 

!eJ1I1'UeJCl 40 JJClClCl'fl), 

" i11fl~'U 
.dI 

'iJ'UfJ-:J 100 JJClClCl'fl), 

Cl ~ Cl1mJJiCln~ 1 'UW1I1'UeJCl 
" . 

11i''U111JJl'fl)'CYl)Cl~Cllfl~dfli11fl~'Ut1~'U 1 00 iiCli'li'l'fl), 



..::::.. ~ ./.c::::. 
8. 1:1' n Cl ::; m fJ 'Vl ~nH) 'U eJ ::;! 9l"\TIi mlJ 'Ii Cl 'fIl 'j 'U U en'! 

11. 

12. 

1:1'l'jCl::;mfJ A : HeJCl'jlh-HU'Vl'VleJCl 

LeJ'lilUeJCl 

Cl::;mm:i':mN1:1'lJ 1 'li'!,JlflU !f)'U 111 U'Ud~iY'lll 

1:1'l1Cl::;mfJ B : hJu'Plm9fmJ'g~'jelf1 h''f1 
" 

tllmlu 

" thmlu 

"""""" el ~'VlLeJ 

19f!~fJlJrlctel , 'j~ 
" , 

t.hmlu 

tl1'lJ'~!el'll~dfJ 19f!~fJlJ 'g~'jelf1 '9f~ 'im '~.w!el'llrYhfl'U 8.0 

'!'Jvlrvl el1'V11 1:1'!el 1:1'~W 1:1' 

'Vl11:1' 

"" ! el 1:1' ~ LeJ 1:1' 

" t.llmlu 

'!'Jvl!vlel1'Vl11:1' .w!el'll 9.0 

'Vl11:1' 

19f!~fJlJrlctel 1 'j~ 
" t.llmlu 

13 . CYl1ct::;m,,{Jiluelctrlctel h'Vlel1lJ 

VlUelCl 

rlClel hl~el1lJ 

5.0 

100 

40 

100 

0.2 

100 

37.22 

8.76 

100 

1.21 

10 

100 

1.21 

0.54 

100 

100 

100 

131 

~ 

mlJ 

~ 

mlJ 

"" """" lJctctct'Pl'j 

f11lJ 

~ 

mlJ 

lJctctct'Pl'j 



14. 1:Yl'Hl ~ mtlCJ$l~'W 1 CJ$!~tJ:IJq;!,\1)~ (lOxSSC) 

1'\1) 1CJ$!~tlJJq;!'vn~ 

1CJ$!~tlJJflm) 1)"f1 
>' • 

lhfl5'W 

" . 

5.91 

8.76 

100 

132 

JJClClCl~)" ,\11fl1)"!~eJ1l1~~';Wlhfl5'W 1 'W'U1'flfll'H'W'flU~JJ1~)"'tI'W1'f1 I 00 iiCl~~~)" 1l'W '~U~JJ1~)" 

rvilrllJ I 00 iiCl~Cl~)" 

\5.1 50 iiCl~1JJClm{ 'tIeJ~'Vl~1:Y'~ 1'fl)"flCleJ~flrlm'lf 7.5 

'Vl~'tl 
" . 

t11fl5'W 

U11J'Yim'lf~1t1m'fl l~ 1~H1CleJ~fl 1l'W l~TI!eJ'lf!'VilrllJ 7.5 

l.\ '" '" \5.2 !eJ'W ACJ$JJeJU!eJ'WmmeJ 

0.06 

10 

0.1 

~~v.I~!eJ'WiCJ$JJeJl{!eJ'WW'tlW 0.1 fl1JJ Cl~Clltll'W 50 iiCl~1JJClCl1{'tIeJ~'Vl~'tli~ 1'flHlCleJ~fl 
~ ~ ~ 

U~JJ1'fn 10 iiCl~~ifl)" !m~t11iuu'lft111eJ'WeJW'l1flii 90 eJ~R'l!CJ$Cl!;tI'tl !ll'W!1Cll 10 'W1'Vl !VleJ 
, 'IJ 

o l.\ "'''' cl 0 1 ~ cl cl 1!J~.d '" '" 
'Vl1Clltl!eJ'W tCJ$lJ~W'W!~'tl (DNase) 'Vl1 'I1W'WUCl~!fllJ !1'Vl~W'I1flJJ -20 eJ~R'l!CJ$Cl!CJ$tI'tl 

16. 'rleJm'rlifl-u'rlrrleJ{CJ$l~'WTIW'lf 7.2 (2xPBS) 

NalO4 

KHlO4 

1 CJ$! ~ tlJJ fl Cl eJ ,)" f1 

1UUiflm;tlJJflCleJ lJf1 

17 'tlUCl~mtl 0.1 1JJClm{'tIeJ~HJJflU!;tlJJflCleJ 1Jf1 

UJJflU!;tlJJflCleJ l)"~ 

, 'IJ 

2.3 

0.4 

16.0 

0.4 

0.95 

100 

~ 

mJJ 

~ 

mJJ 

~ 

mJJ 

~ 

mJJ 



" . 
'111 f) c1 'U 

11 f'lJ'vheJ'lf~';HJm~ h 1 ~1flml1fl \l'U i~'fl!eJ'lf!'Vhilu 9.0 

19.1 (1'11(l~m!'J 100 x Denhardt 

e)(luii'U 1 U1'U 
'" 

h~~ !-:I11(l i'YI1 (l~1~'U 

VlfleJ(l 400 

~d' "" G 19.2 (1'1)(l~(l1!'JC))'1(llJeJ'U(1'W1lJ~!eJ'UleJ 

C))'1(l lJ eJ'U (1'1111 lJ ~h~ tUeJ 

tr'VlrvleJ{'\'11 (1'ij~111eJ ~leJ'lf 7.6 

" . 
'111 fl c1'U 

1.21 

100 

2 

2 

2 

100 

10 

0.121 

0.037 

100 
= == lJ(l(l(lifl1 

" (l~m!'JC))'1(llJeJmn111lJ~A~'UAeJ 1 'Utr'VlA'VleJ{'\'11(1'ij~l1AeJ 'flAeJ'lf 7.6 'I11:JJl~lJ 1 'U'I111~eJfllll'Unm 10 
" . . 

'U111 A!(l~U'li1~'Ull'Ul1 'Hc1.:j\llflU'U'I11 111~1'UAfl1~ 'Hl'U 1fl!'J1~Aff!'J.:j 11l'Unm 3 'Ul11 

19.3 (1'1)(l~mfJC))'l~'U i C))'A~!'JlJciA'\'11if1 (20xSSC) 

1'\'11 iC))'A~!'JlJci!'\'l1~ 

1 'b'!~!'JlJflml 11f1 

. " 
(1'1) (l~(l1!'J'YI~ 1(iJUnflAC))'i''UA~~!'JlJ 1~~.:ji1 

(1'11(l~m!'J 100x Denhardt 

~d' "" G 
(1'11 (l ~ (ll!'JC))'l(llJ eJ 'U (1'11J 1lJfl!eJ 'UAeJ 

(1'1)(l~m!'JC))'l~'U 1C))'A~!'JlJci!'\'l1if1 20xSSC 

•• 1 d' d' 
11 eJ 1 :JJl:JJl!'J fl 

8.8 

17.5 

100 

5 

10 

50 

34 



20. Cl'l'n.1 :::; Clltll~1Jn<fl!'b'i'U 

21. 

22. 

Cl'1':J Cl :::; mtl'Yl1 1~1Jn<fl!'b'i'U 

! <fI fl9H! 'VI 'J 'U 9fClt'VI <fI 

Cl'l'JCl:::;mCJeJCl1Ji'i'U 11J1'U 
" 

eJCl1Ji'i'U 11J1'U 
'II 

1'l1JlHl'U X-I 00 

'VI eJ Cl'! 'VI mJ'VI rvl eJ { 'b'l i1 'U 

Cl'l'JCl:::;mtl!eJ'U 1 'b'JJnJeJ{ eJeJ fl~!<fI Cl'~!~eJlJ~<fI tl1J Cl'm J'lJ'VI11~'U 

Cl'lJCl:::; mtleJCl1Ji'i'U 11J1'U 
'II 

tel'U 1 'b'JJ!'u eJ{eJeJ fl~!<fI Cl'~!~eJlJ~<fI tl1JCl'm'JiJ'VI11~'U 

23.1 1J'VI!i~eJ{ m<fl~1Ol1fl tl1J l<f11 'b'!~ tllJ i~ 1 <fI'J !~'U'VIeJ Cl'!'VI1Ol 

m<fl'b'IOl'Jfl 

'1<f11 'b'!~tllJ '1~ 1 <fI'J! ~'U'VIeJ Cl'!~~ 
'1 .. ~." ." iJ'" ." <fI!lJ1iCl eJ'JlJllJltl<fl 10! eJ'J!'b''U~ 

23.2 Cl'l'JJ:l:::;mtli~ l<fl'J!~'U!iJeJ{f)eJfl i'b'~ 0.3 !iJeJ{!'b''U~ 

'1~ l<f1'J!~'U!iJeJ{eJeJfl '1'b'~ 95 !iJeJ{!'b''U~ 
" 

l.l1mf'U 

"" .. '" 23.3 Cl' l~ Cl :::;Clltl!'VI 'J'VI1!lJ 1i Cl!1J 'U 'b'<fI'U 

, ~ oC),q 

3,3,5,5 !'VI'J'VI1!lJ1iCl!1J'U'b'<fI'U 

'1 .. ~." ." <fI!lJ1iCl mlJllJltl<fl 

100 

5 

0 .25 

50 

50 

10 

10 

1.92 

7.16 

100 

0.03 

9.97 

10 

" fllJ!~ 1t1lJ Cl'1'JCl:::;mtl!'VI'J'VI1!lJ1iCl!1J'U~~'U tl1J '1~ 1 <fI'J!~'U!iJ eJ{eJeJ fl '1 'b'~ ~..:ji1 

1J~!~eJ{m<fl~1Ol1fln1J i<fll 'b'!~tllJ 1~ l<fIJ!~'U~eJCl'!~~ 

Cl'lJJ:l:::;mtli~ l<fl'J!~'U!iJeJ{eJeJfll'b'~ 0.3 !iJeJ{!'b''U~ 

5 

0.1 

0.1 

134 

~ 

mlJ 

llJlfl'JillOl'J 

lJClClClIOl'J 

...... 
lJClJ:lJ:lIOl'J 

llJlfl'JillOl'J 

~ 

mlJ 

~ 

mlJ 

...... 
lJClClClIOl'J 

.. "" .. 
lJJ:lClCl~'J 

lJJ:lJ:lCl~'J 

.... ~ 

lJClJ:l flJlJ 

...... 
lJClJ:lClm 



24. CYl)C! ::; cn(JeJ eJ{lwYnmC!ilfllfleJC!~ '~y;) 

eJeJ {l~-~l~lClilfllfleJCI~l~y;) 

!lJ 1i ll-l eJCI 

NAD 
" . 

-thmll-l 

26. 1JyJA'vleJ{~~CY VlteJ'lf 7.5 tw::;VlW'lf 8.1 

11~CY 
" . 

'l.llmll-l 

tl1'lJ'VlteJ'lf~'J(Jmfll(iJ 1 ~)flc! eJ~fl ~)l.ll~VlteJ'lft'Yhil'U 7.5!tC!::; 8.1 

J35 

0.025 

25 

10 

~ 

2.4 fnJJ 

100 



.fIlflf-l'W1f) fl. 

"" '" '!J1:1JlW mf1AHlfl~fI '!J1:1JlW 19$A~UlJfI~fJ 'J~ Af1fJ'U 'VUfJ'}f 

(%) (%) 

"" . 91 . "" . 91 . = . 91 . 
~1m) f)'U'Uf) ~1'Uf) f)'U'Uf) ~1'Uf) f)'U'Uf) 

0 5.43 5.43 1.15 1.15 20.75 20.75 

1 5.43 5.23 1.12 1.21 23.62 20.62 

2 5.36 5.1 0 1.01 2.38 19.75 20.75 

3 5.23 5.14 2.07 2.52 21.50 20.76 

4 5.38 5.17 1.80 2.31 20.50 19.75 

5 6.31 5.10 1.53 1.66 22.00 21.25 

6 5.45 5.12 1.66 1.68 20.00 21.25 

7 5.66 5.14 2.00 2.l3 18.55 19.25 

8 5.36 5.36 2.31 2.47 18.87 18.87 

9 5.26 4.99 1.93 2.92 18.86 18.75 

10 5.78 5.33 0.76 2.52 19.12 19.00 

11 5.67 5.30 2.07 2.38 19.55 18.75 

12 5.76 5.32 2.00 2.20 18.25 20.25 

18 5.25 5.06 1.98 1.98 19.25 19.25 
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.. 
l.ll,JiWhJNllj~f)lj'Uel..:!'Unhl1 h..:!..:!l'U B 

"I "" tl1lJlW m~u~fI~fI tl1lJlW 1 CJf!~fJ:tJfI~el 'h~ !~el'U fUel,)), 

(%) (%) 
'" . 9J . '" . 9J . '" . 9J . 
NJ'lJel fl'U'lJel ~1'lJeJ fl'U'lJeJ ~1'lJel fl'U'lJeJ 

0 5.69 5.69 ' 0.90 0.90 24.00 24.00 

1 5.45 5.37 1.66 1.80 21.75 23.50 

2 5.45 5.60 1.85 1.99 21.00 20.50 

3 5.38 5.06 1.96 3.20 19.25 23.05 

4 5.60 5.11 1.86 3.10 19.75 19.25 

5 5.17 5.24 3.00 3.26 22.00 21.75 

6 5.33 5.18 2.89 2.79 19.25 23.25 

7 5.60 5.74 1.55 3.70 31.00 27.25 

8 5.30 5.37 1.75 2.85 28.75 28.00 

9 5.41 5.51 1.55 2.30 27.25 28.62 

10 5.40 5.19 1.30 2.85 28.75 28.55 

11 5.35 5.29 1.95 2.45 28.50 26.75 

12 5.39 5.38 2.40 2.30 20.00 25.75 
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... 
tl~J'Lwhn:j 11 d'~f)l d''U el 'l 'I.! 1111:n h 'l'll 'U C 

"'I '" 1I1:1Jlw m~!H'lfI~fI 1I1:1Jlw lC)f!~£llJfI(leJ ''J~ !~eJ'U 'vUeJ'b' 

(%) (%) 

"" . 'jJ . "" . 'jJ . "" . 'jJ . 
l'I'J'UeJ fl'U'UeJ 1'11'UeJ fl'U'UeJ 1'11'UeJ fl'U'UeJ 

0 5.67 5.67 . 0.74 0.74 26.75 26.75 

1 6.30 5.29 0.20 1.98 25.50 22.00 

2 5.60 5.41 1.44 1.84 25.25 24.00 

3 5.47 5.26 1.84 2.25 24.90 30.25 

4 5.51 5.39 1.84 1.89 28.75 31.25 

5 5.63 5.28 0.81 1.53 30.00 27.00 

6 5.78 5.30 1.08 1.89 25.50 24.50 

7 5.65 5.54 1.57 2.18 29.00 25.25 

8 5.56 5.22 1.41 2.20 32.00 26.75 

9 5.71 5.26 0.72 2.43 31.50 28.25 

10 5.54 5.35 1.84 2.00 30.25 26.75 

11 5.86 5.38 0.70 2.10 28.25 29.00 

12 4.97 4.78 2.47 3.74 29.50 32.50 



Mel Ara Mal Gal 

1 + + + + 

Xyl Rib 

+ + KO-I , KO-2 

KI-8,KI-30,KI-35,Kl-36 

K2-15,K2-25,K2-30,K2-31, 

K2-33,K2-34,K2-41 ,K2-44 

K3-24,K3-25 

K4-1,K4-2,K4-3,K4-4,K4-5, 

K 4-6,K 4-7,K 4-8,K 4-9,K 4-10, 

K4-11,K4-13,K4-15,K4-17, 

K4-21,K4-22,K4-25,K4-32, 

K4-36,K4-38,K4-41,K4-43, 

K 4-4 5,K 4-46,K 4-48,K 4-51 

K5-36,K5-38,K5-46,K5-52 

K6-26,K6-27 ,K6-28,K6-30, 

K6-33,K6-34,K6-36,K6-39, 

K6-44,K6-45,K6-46 

K8-5,K8-6,K8-8,K8-9,K8-10, 

K8-14,K8-16,K8-18,K8-20 

K18-4 
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Mel Ara Mal Gal Xyl 

2 + + + + 

3 + + + 

4 + + 

S + 

6 

Rib 

+ KI-37,Kl-39,KI-40 

K2-2,K2-27,K2-28,K2-3S,K2-36 

K3-6,K3-7 ,K3-1 O,K3-22,K3-28, 

K3-37,K3-39,K3-43 

K4-14,K4-18,K4-20,K4-23, 

K4-24,K4-26,K4-27,K4-39, 

K 4-40,K 4-44 

KS-28,KS-30,KS-31 ,KS-32, 

KS-39,KS-40,KS-41,KS-44, 

KS-4S,KS-47,KS-48,KS-S6 

K6-29,K6-40,K6-42,K6-S0 

K8-13,K8-19 

K9-2,K9-4 

+ KO-3 

K3-40,K3-42,K3-47 

K4-S0 

K6-32 

+ Kl-23 

+ 

K2-32 

KS-S4 

Kl-l Kl-6 KI-9 KI-14 , , , . 

K2-40 

+ Kl-S,KI-7,Kl-1O,Kl-16,KI -18, 

Kl-22,Kl -24,Kl -31 ,KI -32, 

KI -33,KI-34,KI -38,KI -43 

K2-1,K2-7,K2-8,K2-18,K2-19, 

K2-20,K2-22,K2-26 

K3-4 

KS-42 

140 



'nJmJ'lJ~ .. Mel Ara Mal Gal 

7 + + + + 

8 + + + 

9 + + + 

10 + + 

11 + + + 

12 + 

13 + + 

Xyl 

+ 

+ 

+ 

+ 

+ 

Rib 

+ 

+ 

+ 

K4-19 

K6-4I 

K3-26,K3-34 

K4-16,K4-28,K4-29,K4-30,K4-37 

K6-25,K6-37,K6-47 

141 

+ K6-35 

+ K2-I7 

K4-34 

- Kl-45 

K9-I 

+ KI-2,KI-ll,KI-I7,KI-I9, 

KI-20,KI-25,KI-26,KI-28, 

KI-42,KI-44 

K2-3,K2-4,K2-5,K2-1 O,K2-Il, 

K2-I2,K2-I4,K2-I6,K2-2I, 

K2-24,K2-43 

K3-8,K3-I9,K3-35,K3-46,K3-48 

K5-37,K5-43,K5-49,K5-5I,K5-53 

K8-I,K8-2,K8-4,K8-II,K8-12,K8-I7 

K9-3 

KI8-2,KI8-3,KI8-6,KI8-7, 

KI8-8,KI8-9,KI8-IO,KI8-II, 

K18-12 



'nJmJ1J~ Mel 
'lI 

Ara Mal Gal 

14 + 

IS + 

16 + + 

17 + + 

18 + + 

19 + 

20 + 

Xyl 

+ 

+ 

Rib 

+ KI-3,KI-4l 

K2-6,K2-9 

K3-1,K3-l3,K3-21,K3-30,KJ-38, 

K3-4l 

K4-47,K4-49 

KS-SS 

K8-7 

KI8-1,K18-S,KI8-13 

+ Kl-lS,KI-46 

KJ-33 

+ Kl-21,KI-29 

KJ-27 

+ K3-18 

+ K2-13,K2-29,K2-37,K2-39,K2-42 

K3-2,K3-3,K3-S,K3-9,K3-ll , 

K3 -1 2,K3-14,K3-1S,K3-16, 

K3-17,K3-20,K3-23,K3 -29, 

K3-32,K3-36 

K4-31 ,K4-42 

+ K8-3 

+ KI -4,KI-12,KI -13,KI-27 

K2-28 

142 



.. 
'Jll t!1J1Jfll 'J'Hlrmhvml'UeJ~tmflihjtl f)'J~t!{,'Iflflfl 'lf eJ1Hr11J ~lf) h~~ l 'W B 
<u 

Mel Ara Mal Gal 

+ + + + 

2 + + + 

3 + + 

4 

Xyl 

+ 

+ 

+ 

Rib 

+ PM- l,PM-2,PM-3,PM-4,PM-5, 

PM-ll,PM-12,PM-13,PM-14, 

PM-16,PM-17,PM-18,PM-19, 

PW-7,PW-1O,PW-ll ,PW-12, 

PW-13,PW-17,PW-18,PW-21 

PS30-3,PB30-1,PB30-4 

PS60-1 ,PS60-2,PS60-3, 

PS60-4,PB60-2,PB60-4 

P3-3 

P7-2,P7-3,P7-4,P7-5,P7-6,P7-9, 

P7-1O,P7-11,P7-14,P7-15,P7-16, 

P7-17,P7-19,P7-21,P7-22,P7-23, 

P7-26,P7-29,P7-30,P7-31 ,P7-32, 

P7-33,P7-34,P7-35 

+ PW-15 

P3-2,P3-4,P3-5 

P6-1,P6-2,P6-3,P6-4 

P7-18 

+ PM-8,PW-9,PW-16,PW-20 

PB3O-3, 

P3-1 

P4-1,P4-5,P5-2 

P7-7,P7- I 2,P7-20 

+ PS30- I ,PS30-2,PB30-2 

P5-2 

P7-37 

143 



Mel Ara Mal Gal 

5 

6 + + + 

7 + + 

8 + + + 

9 + 

10 + + 

11 + + 

12 + + 

13 + + 

14 + 

15 + 

16 + 

'jtJU'J.J'I.J~ .. Mel Ara Mal Gal 

1 + + + + 

2 - + + + 

3 - - - -

Xyl 

+ 

+ 

+ 

+ 

+ 

+ 

Xyl 

+ 

+ 

-

Rib 

+ 

+ 

+ 

+ 

+ 

PW-8 

P7-27 

PW-5 

PW-14 

PS60-6 

PM-15 

PW-6 

PM-I0 

PB60-3 

+ P4-2,P4-4,P4-6 

P5-3 

+ P7-28 

+ PM-21 

P7-24,P7-25 

+ P7-36 

+ P4-3 

'" .; 
Rib HHYA'b'eJ 

+ CI-l,CI -2,Cl-3,CI -4,CI -5,CI -6, 

CI-7,CI-8,CI -1O,CI-l1,CI -12, 

Cl -13,CI-14,CI-15,CI-16, 

CI-1 7,CI-18,Cl -19,Cl-20 

+ CO-I,CO-2 

CI -9 

- C2-1 

144 



145 

. '" 
mUJ'Vl 

q 

Characteristics N 
V) I 

N N r-- .--< 00 0 ...... 
N I r-- \0 6 I I I I 

:2 . I 
0 

~ N N r-- m 0 
~ ~ ~ 0... 0... 0... U U 

Oxidase - - - - - - - - -

Catalase with hematin + + + + + + + - -

Hydrolysis of arginine + + + + + + + + + 

casten + + + + + + + + + 

gelatin - - - - - - - - -

Tributyrin - - - - - - - - -

starch - - - - - - - - -

MR + + + + + + + + + 

VP - - - - - - - - -

OxidativelF ennentative F F F F F F F F F 

H2S production - - - - - - - - -

Acid production from; 

Amygdalin + + + + + + + + + 

D-Cellobiose + + + + + + + + + 

Dextrin + + + + + + + + + 

Esculin + + + + + + + + + 

D-Fructose + + + + + + + + + 

Glycerol - - - + - - + - -

Lactose - - - + - - + + + 

D-Mannitol - + + + + + + + + 

D-Mannose - + + + + + + + + 

D-Melibiose - + + + + - + - -

Methyl-glucoside - + - + + + + - + 

L-Raffrnose - - - - - - + - -
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Characteristics 
N 

VI , 
N N t-- .- 00 0 .- N , , , , , r-- \0 , , 
0 N Q N :::s 

, 
~ 0 0 r--

~ ~ ~ p... p... p... U U 

L-Rhamnose - - - + - - + - -

Salicin - + + + + + + + + 

Sorbitol - + + + + + + - -

L-Sorbose - + + + + + + - + 

Sucrose - - - + - - + + + 

D-Trehalose - + + + - - + + + 

Growth at 40 C + + + + + + + + + 

50 C - - - - - - - - -

Growth at pH 4.2 - - - - - - - - -

5.0 - + + + + - - + + 

6.5 + + + + + + + + + 

8.0 + + + + + + + + + 

9.0 + + + + + + + + + 

Growth at NaCI 0 % + + + + + + + + + 

10% + + + + + + + + + 

15% + + + + + + + + + 

20% + + + + + + + - -

25% + + + + + + + - -
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. '" 
fHUJ'Vl 2 

q 

Characteristics 
N ..q- <n ...... r-- <n r-- ...... N <n \0 \0 00 N 

("<") ..--< ...... ..--< <";'l N ("<") ("<") ..q- ..q- ..q- ..q- ("<") 0\ N <";'l ~ . . . , , I I I I , I , I I 
..--< ..--< ..--< ...... ...... ..--< ...... ...... .-< .-< .-< .-< Q N N N N 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Oxidase - - - - - - - - - - - - - - - - -

Catalase with hematin + + + + + + + + + + + + + + + + + 

Hydrolysis of arginine + + + + + + + + + + + + + + + + + 

caSlen + + + + + + + + + + + + + + + + + 

gelatin - - - - - - - - - - - - - - - - -

Tributyrin - - - - - - - - - - - - - - - - -

starch - - - - - - - - - - - - - - - - -

MR + + + + + + + + + + + + + + + + + 

VP - - - - - - - - - - - - - - - - -

OxidativelF ermentative F F F F F F F F F F F F F F F F F 

H2S production - - - - - - - - - - - - - - - - -

Acid production from; 

Amygdalin + + + + + + + + + + + + + + - - -

D-Cellobiose + + + + + + + + + + + + + + + + + 

Dextrin + + + + + + + + + + + + + + - - + 

Esculin + + + + + + + + + + + + + + + + -

D-Fructose + + + + + + + + + + + + + + + + + 

Glycerol + - - - - - + - - - - - - + - - + 

Lactose - - - - - - + - - - - - - - - - -

D-Mannitol + - - - - + + - + - + + + + - + + 

D-Mannose + + + + + + + + + + + + + + + + + 

D-Melibiose + + + + + + + + + + + + + + - - -

Methyl-glucoside - - - - - + + - - - - - - - + - -

L-Raffinosc - - - - - - - - - - - - - - - - -
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Characteristics 
N "<t V) .- r- V) r- .- N V) \0 \0 00 N 

~ .- .- .- N N ~ ~ "<t "<t "<t "<t ~ 0\ N N ~ , , , , , , , , , , , , , , , , , 
.- .- .- .- .- .- .- ...... .- ...... ...... .- N N N Q Q ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

L-Rhamnose - - - - - - + - - - - - - - - - -

Salicin + + + + + + + + + + + + + + + + -

Sorbitol + + + + + + + + + + + - + + - - + 

L-Sorbose + + + + + + + + + + + + + + - - -

Sucrose - - - - - - + - - - - - - - - - -

D-Trehalose + + - - - + + - + + + + + + - - + 

Growth at 40 C + + + + + + + + + + + + + + + + + 

50 C - - - - - - - - - - - - - - - - -

Growth at pH 4.2 - - - - - - - - - - - - - - - - -

5.0 - - - - + + + + + + + + + + - - -

6.5 + + + + + + + + + + + + + + + + + 

8.0 + + + + + + + + + + + + + + + + + 

9.0 + + + + + + + + + + + + + + + + + 

Growth at NaCl 0% - - - - - - - - - - - - - - - - -

10% + + + + + + + + + + + + + + + + + 

15% + + + + + + + + + + + + + + + + + 

20% + + + + + + + + + + + + + + + + + 

25% + + + + + + + + + + + + + + + + + 
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Characteristics 
0 00 (") or) 00 (") 1.0 ...... 1.0 r- oo N (") 0 
~ ...... ~ 1.0 00 N (") (") (") ~ ~ (") (") (") (") ~ ~ or) 

I I I I I I I I I I I I I I I I I I 

Q (") (") (") (") (") (") (") (") (") (") or) or) or) or) or) or) or) 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Oxidase - - - - - - - - - - - - - - - - - -

Catalase with hematin + + + + + + + + + + + + + + + + + + 

Hydrolysis of arginine + + + + + + + + + + + + + + + + + + 

Casien + + + + + + + + + + + + + + + + + + 

Gelatin - - - - - - - - - - - - - - - - - -

Tributyrin - - - - - - - - - - - - - - - - - -

Starch - - - - - - - - - - - - - - - - - -

MR + + + + + + + + + + + + + + + + + + 

VP - - - - - - - - - - - - - - - - - -

Oxida tivelF ermentative F F F F F F F F F F F F F F F F F F 

H2S production - - - - - - - - - - - - - - - - - -

Acid production from; 

Amygdalin + + + + + + - - + + - + + + + + + + 

D-Cellobiose + + + + + + + - + + - + + + + + + + 

Dextrin + + + + + - - - - + - + + + + - + + 

Esculin + + + + + + + + + + - + + + - + + + 

D-Fructose + + + + + + + + + + + + + + + + + + 

Glycerol + + + + - - + + + - + + + + + - + + 

Lactose - - - - - - - - - - - - + + + - + -

D-Mannitol + + + + + + + + - + + + + + + - + + 

D-Mannose + + + + + + + + + + + + + + + + + + 

D-Melibiose - + + + + - - - - - - - + + + - + -

Methyl-glucoside - - - - - - - + - - - - - + - - - -

L-Raffmose - - - - - - - - - - - - - - - - + -
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Characteristics 
0 00 ("") l£) 00 ("") \0 .- \0 r- oo 01 ("") 0 

""" 
.-

""" 
\0 00 01 ("") ("") ("") 

""" """ 
("") ("") ("") ("") 

""" """ 
l£) 

I I I I I I I I I I I I I I I I I I 

01 ("") ("") ("") ("") ("") ("") ("") ("") ("") ("") l£) l£) l£) l£) l£) l£) l£) 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

L-Rhamnose - - - - - - - - - - - - + - + - + -

Salicin + + + + + + + + + + - + + + + + + + 

Sorbitol + - + + + - - - - + - + + + + + + + 

L-Sorbose - + + + + + + + + - - - - + - - + -

Sucrose - - - - - - - - - - - - + - + - + -

D-Trehalose + + + + + + + + + + + + + + + + + + 

Growth at 40 C + + + + + + + + + + + + + + + + + + 

50 C - - - - - - - - - - - - - - - - - -

Growth at pH 4.2 - - - - - - - - - - - - - - - - - -

5.0 - + + + + + + + + - - - - - - - - -

6.5 + + + + + + + + + + + + + + + + + + 

8.0 + + + + + + + + + + + + + + + + + + 

9.0 + + + + + + + + + + + + + + + + + + 

Growth at NaCl 0 % - - - - - - - - - - - - - - - - - -

10% + + + + + + + + + + + + + + + + + + 

15% + + + + + + + + + + + + + + + + + + 

20% + + + + + + + + + + + + + + + + + + 

25% + + + + + + + + + + + + + + + + + + 
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Characteristics 
N V) ....... N ('<") ~ 0\ ....... ('<") ~ ('<") ~ \Cl 0\ ....... 

V) V) V) V) N ....... r-- ....... ....... ....... ....... ('<") 
, , , , , ...... 

, , , , , , , , , , , , 00 00 00 00 00 ~ V) V) V) V) \Cl 00 00 00 00 00 0\ 0\ ....... .-< ....... .-< .-< 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ P-< 

Oxidase - - - - - - - - - - - - - - - - - -

Catalase with hematin + + + + + + + + + + + + + + + + + + 

Hydrolysis of arginine + + + + + + + + + + + + + + + + + + 

Casien + + + + + + + + + + + + + + + + + + 

Gelatin - - - - - - - - - - - - - - - - - -

Tributyrin - - - - - - - - - - - - - - - - - -

Starch - - - - - - - - - - - - - - - - - -

MR + + + + + + + + + + + + + + + + + + 

VP - - - - - - - - - - - - - - - - - -

OxidativelFermentative F F F F F F F F F F F F F F F F F F 

H2S production - - - - - - - - - - - - - - - - - -

Acid production from; 

Amygdalin + + + + + + + + + + - - - + + + + + 

D-Cellobiose + + + - + + + + + + - + + + + + + + 

Dextrin - + + + - - - - - - - + + + + + + + 

Esculin - + + + + + + + + + - + - - - + + + 

D-Fructose + + + + + + + + + + + + + + + + + + 

Glycerol - + + - + + + - + + - - - + - + + + 

Lactose - - - - - - - - - - - - - + - - - -

D-Mannitol + + + + + + + + + + + - + + + + - + 

D-Mannose + + + + + + + + + + + + + + + + + + 

D-Melibiose - - - - + - - - - - - - + - - - - + 

Methyl-glucoside - - + - - - + + + + - - - + - - - -

L-Raffinose - + + - - - - - - + - - - + - - - -
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Characteristics 
01 if) .- 01 ("') ~ 0\ .- ("') ~ ("') ~ \0 0\ .-

if) if) if) if) 01 .- r- .- .- .- .- ("') I I I I I .-
I 

I I I I I I I I I I I I 00 00 00 00 00 
~ if) if) if) if) \0 00 00 00 00 00 0\ 0\ .- .- ~ ~ ~ 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ P-. 

L-Rhamnose - - - - - - - - + - - - - - - - - + 

Salicin + + + + + + + + + + - + + + + + + + 

Sorbitol + + + + - + - - - - - - + + + + + + 

L-Sorbose - + + + + + + + + - - - - - - - - + 

Sucrose - - - - - - - - - - - - - - - - - -

D-Trehalose + + + + + + - + + + - - + + + + + + 

Growth at 40 C + + + + + + + + + + + + + + + + + + 

50 C - - - - - - - - - - - - - - - - - -

Growth at pH 4.2 - - - - - - - - - - - - - - - - - -

5.0 - - - - + + + + + + - - - - - - - + 

6.5 + + + + + + + + + + + + + + + + + + 

8.0 + + + + + + + + + + + + + + + + + + 

9.0 + + + + + + + + + + + + + + + + + + 

Growth at NaCI 0 % - - - - - - - - - - - - - - - - - -

10% + + + + + + + + + + + + + + + + + + 

15% + + + + + + + + + + + + + + + + + + 

20% + + + + + + + + + + + + + + + + + + 

25% + + + + + + + + + + + + + + + + + + 
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Characteristics 

VI \0 00 00 r--
I I I - ~ N ~ ~ - ~ - N ~ ~ -~ ~ ~ I I I I I I I I I I I I 

r-- r-- ~ ~ ~ VI VI \0 \0 \0 \0 N 
P-. P-. P-. P-. P-. P-. P-. P-. P-. P-. P-. P-. P-. P-. U 

Oxidase - - - - - - - - - - - - - - -

Catalase with hematin + + + + + + + + + + + + + + + 

Hydrolysis of arginine + + + + + + + + + + + + + + + 

Casien + + + + + + + + + + + + + + + 

Gelatin - - - - - - - - - - - - - - -

Tributyrin - - - - - - - - - - - - - - -

Starch - - - - - - - - - - - - - - -

MR + + + + + + + + + + + + + + + 

VP - - - - - - - - - - - - - - -

OxidativelFermentative F F F F F F F F F F F F F F F 

H2S production - - - - - - - - - - - - - - -

Acid production from; 

Amygdalin + + + + + + + + + + + + + + -

D-Cellobiose + + + + + - - - - - - - - - -

Dextrin + + + + - - - - - - - - - - -

Esculin + + + + + + + + - + + + + + + 

D-Fructose + + + + + + + + + + + + + + + 

Glycerol - - - - - - - - - - - - - - -

Lactose - - - - - - - - - - - - - - -

D-Mannitol + - - + - + + + + + + + - + -

D-Mannose + + - + + + + + + + + + + + + 

D-Melibiose + + + + - - - - - - - - - - -

Methyl-glucoside + - - + + - - - - - - - - - -

L-Raffinose - - - - - - - - - - - - - - -
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Characteristics , 

V) \0 00 00 r-- -I I I - ~ N ~ ~ - ~ - N ~ ~ 

~ ~ ~ I I I I I I I I I I I I 

r-- r-- ~ ~ ~ V) V) \0 \0 \0 \0 N 
p.... p.... p.... p.... p.... p.... p.... p.... p.... p.... p.... p.... p.... p.... U 

L-Rhamnose - - - - - - - - - - - - - - -

Salicin + + + + + + + + - - - + + + + 

Sorbitol + + + + - - - - - - - - - - -

L-Sorbose + + + + + - - - - - - - - - -

Sucrose - - - - - - - - - - - - - - -

D-Trehalose + - - + + + + - - - - - - - -

Growth at 40 C + + + + + + + + + + + + + + + 

50 C - - - - - - - - - - - - - - -

Growth at pH 4.2 - - - - - - - - - - - - - - -

5.0 + - - - - + + + + + + + + + -

6.5 + + + + + + + + + + + + + + + 

8.0 + + + + + + + + + + + + + + + 

9.0 + + + + + + + + + + + + + + + 

Growth at NaCI 0% - - - - - - - - - - - - - - -

10% + + + + + + + + + + + + + + + 

15% + + + + + + + + + + + + + + + 

20% + + + + + + + + + + + + + + + 

25% + + + + + + + + + + + + + + + 
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. "" 
fHUJ'I1 3 
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Characteristics 

0 - ("') ("') r-- I£) "<t 0\ "<t I£) - -00 - - N - - ("') ~ N N , , - I£) \0 N , , , , , , , , , 
~ ~ 

, , , , - - - - N N 
~ 

("') ("') ("') "<t "<t "<t I£) 

~ ~ ~ ~ ~ ~ ~ ~ ~ p... p... p... p... p... p... 

Oxidase - - - - - - - - - - - - - - - -

Catalase with hematin + + + + + + + + + + + + + + + + 

Hydrolysis of arginine + + + + + + + + + + + + + + + + 

Casien - - - - - - - - - - - - - - - -

Gelatin - - - - - - - - - - - - - - - -

Tributyrin - - - - - - - - - - - - - - - -

Starch - - - - - - - - - - - - - - - -

MR + + + + + + + + + + + + + + + + 

VP - - - - - - - - - - - - - - - -

OxidativelF errnenta tive F F F F F F F F F F F F F F F F 

H2S production - - - - - - - - - - - - - - - -

Acid production from; 

Amygdalin + + + + - - + - - - - + + + + + 

D-Cellobiose + + + + + + + + + - - + - - - -

Dextrin + + + + - - + - - - - + - - - -

Esculin + + + + + + + + + - - + + + + + 

D-Fructose + + + + + + - + + + + + + + + + 

Glycerol - + - - - - - - - - - + - + - + 

Lactose + - - - - - - - - - - - - - - -

D-Mannitol - + - + + + - + + + + + + + - + 

D-Mannose - + + + + + + + + + + + + + + + 

D-Melibiose + + + + - - + - - - - + - - - -

Methyl-glucoside - + - + - - - - - - - - - - - -

L-Raffmose - - - - - - - - - - - - - - - -
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Characteristics 
0 .- ~ ~ r-. V) "<t- 0\ "<t- V) 

.--< .--< 
00 .- .--< N .- .- ~ N ~ N 

~ 
I .--< V) \0 N I I I I I I I I I 

~ I I I I 
.--< .- .- .-

~ 
N 

~ 
~ ~ ~ "<t- "<t- "<t- V) 

~ ~ ~ ~ ~ ~ ~ ~ p... p... p... p... p... p... 

L-Rhamnose + - - - - - - - - - - - - - - -

Salicin + + + + + + + + + - - + - - + -

Sorbitol + + + + - - + + + - - + - - - -

L-Sorbose + + + + + + + + + - - + - - - -

Sucrose + - - - - + - - - - - - - - - -

D-Trehalose - + - + - - + - - - - - - + + -

Growth at 40 C + + + + + + + + + + + + + + + + 

50 C - - - - - - - - - - - - - - - -

Growth at pH 4.2 - - - - - - - - - - - - - - - -

5.0 - - - + + + - + + + - - + + + + 

6.5 + + + + + + + + + + + + + + + + 

8.0 + + + + + + + + + + + + + + + + 

9.0 + + + + + + + + + + + + + + + + 

Growth at NaCl 0% - - - - - - - - - - - - - - - -

10% + + + + + + + + + + + + + + + + 

15% + + + + + + + + + + + + + + + + 

20% + + + + + + + + + + + + + + + + 

25% + + + + + + + + + + + + + + + + 
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Characteristics 
r-- r-- '<:t '<:t ("<") lI) \0 0\ 00 0 .- N '<:t 0 ...... 0 r--
N ("<") ("<") '<:t N ...... ...... ...... ...... ..... ("<") ("<") ("<") ("<") '<:t '<:t lI) '<:t , I I I I I I I I I I I I I I I I I 

N Q N N '<:t '<:t '<:t '<:t '<:t '<:t '<:t '<:t '<:t '<:t '<:t '<:t '<:t '<:t 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Oxidase - - - - - - - - - - - - - - - - - -

Catalase with hematin + + + + + + + + + + + + + + + + + + 

Hydrolysis of arginine + + + + + + + + + + + + + + + + + + 

Casien - - - - - - - - - - - - - - - - - -

Gelatin - - - - - - - - - - - - - - - - - -

Tributyrin - - - - - - - - - - - - - - - - - -

Starch - - - - - - - - - - - - - - - - - -

MR + + + + + + + + + + + + + + + + + + 

VP - - - - - - - - - - - - - - - - - -

OxidativelF ermenta tive F F F F F F F F F F F F F F F F F F 

H2S production - - - - - - - - - - - - - - - - - -

Acid production from; 

Amygdalin - - + + + + + + + + + - + - + + - + 

D-Cellobiose + + + + + + + + + + + + + + + + + + 

Dextrin - - - + - + + + + + + - + - - + - -

Esculin - - - + + + + + + + + + + + + + + + 

D-Fructose + + + + + + + + + + + + + + + + + + 

Glycerol + - - + - + + + + + + + + + - + + -

Lactose - - - + + - - - + + - - - - - - - -

D-Mannitol + + + + - + + + + + + + + + - + + -

D-Mannose + + + + + + + + + + + + + + + + + + 

D-Melibiose - - - + - + - + + + + - + - - + - -

Methyl-glucoside - - - + + + + + + + + + + - + + - -

L-Raffinose - - - + - - - - - - - - - - - - - -
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Characteristics 
t-- t-- v V M l(") \0 0\ 00 0 .-< N V 0 .-< 0 t--
N (V) (V) v N .-< ....... .-< ....... ....... (V) (V) (V) (V) v v l(") V 

I N I I I I I I I I I 

~ 
I I I I I I 

N N N v v v v v v v v v v v v v 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

L-Rhamnose - - - + + - - - + + + - - - - + - -

Salicin - - - - + + + + + + + + + + + + + + 

Sorbitol + - - + - - - - - + - - + - - + - -

L-Sorbose - - - + + - - - - + - - - - + + - + 

Sucrose - - - + + + + + + + + + + + + + + -

D-Trehalose + - + + + - - - - + - - - - + - - + 

Growth at 40 C + + + + + + + + + + + + + + + + + + 

50 C - - - - - - - - - - - - - - - - - -

Growth at pH 4.2 - - - - - - - - - - - - - - - - - -

5.0 - - - - + + + + + + + + + + + + + + 

6.5 + + + + + + + + + + + + + + + + + + 

8.0 + + + + + + + + + + + + + + + + + + 

9.0 + + + + + + + + + + + + + + + + + + 

Growth at NaCl 0% + + + + + + + + + + + + + + + + + + 

lO% + + + + + + + + + + + + + + + + + + 

15% + + + + + + + + + + + + + + + + + + 

20% + + + + + + + + + + + + + + + + + + 

25% + + + + + + + + + + + + + + + + + + 
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Characteristics 
0 C") C") 01 ...... C") 

\D V) V) \D 01 V) \D ...... I I I 

'<;j- V) 01 01 C") C") C") '<;j- C") V) 
...... ...... r-- 0\ ...... 0 0 0 

I I I I I 
I I I I I I I I I I 

~ ~ ~ ~ ~ 
C") C") C") 

'<;j- V) \D \D \D \D \D \D 00 00 r/) r:q r:q 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ p... p... p... p... p... p... p... p... 

Oxidase - - - - - - - - - - - - - - - - - -

Catalase with hematin + + + + + + + + + + + + + + + + + + 

Hydrolysis of arginine + + + + + + + + + + + + + + + + + + 

casten - - - - - - - - - - - - - - - - - -

gelatin - - - - - - - - - - - - - - - - - -

Tributyrin - - - - - - - - - - - - - - - - - -

starch - - - - - - - - - - - - - - - - - -

MR + + + + + + + + + + + + + + + + + + 

VP - - - - - - - - - - - - - - - - - -

OxidativelF ermentative F F F F F F F F F F F F F F F F F F 

H2S production - - - - - - - - - - - - - - - - - -

Acid production from; 

Amygdalin + + + + + + + + + + + + + + + - + + 

D-Cellobiose + + + + + + + + - + + + + + + + + + 

Dextrin + + + + - - + - - + + + + + + - - + 

Esculin + + + + + + + + - + + + + + + + + + 

D-Fructose + + + + + + + + + + + + + + + + + + 

Glycerol + + - + - - - - + + - + + + - + + + 

Lactose - - - + - - + - - - + - + - + - - + 

D-Mannitol + + - - - - + - + + - - + + + + - + 

D-Mannose + - + + + + + + + + + + + + + + + + 

D-Melibiose + - + + + + + + - + + + + + + - + + 

Methyl-glucoside + - - + - + + + - + + + + + + + + + 

L-Raffmose - + - - - - - - - - - - - - - + - + 
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L-Rhamnose - - - + - - + - - - + - + - + - + + 

Salicin + + + + + + + + + + + + + + + + + + 

Sorbitol - + - - - - - - - + + + + + + + + + 

L-Sorbose - - - + + - + - - + + + + + + - + + 

Sucrose + - + + + + + + + + + + + + + + + + 

D-Trehalose - + - + + - + - - - + + + - + - + -

Growth at 40 C + + + + + + + + + + + + + + + + + + 

50 C - - - - - - - - - - - - - - - - - -

Growth at pH 4.2 - - - - - - - - - - - - - - - - - -

5.0 + + + + + + + + - + - + - - - - - -

6.5 + + + + + + + + + + + + + + + + + + 

8.0 + + + + + + + + + + + + + + + + + + 

9.0 + + + + + + + + + + + + + + + + + + 

Growth at NaCI 0 % + + + + + + + + + + + + + + + + + + 

10% + + + + + + + + + + + + + + + + + + 

15% + + + + + + + + + + + + + + + + + + 

20% + + + + + + + + + + + + + + + + + + 

25% + + + + + + + + + + + + + + + + + + 
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P-. P-. P-. P-. P-. P-. P-. P-. P-. P-. P-. P-. P-. P-. P-. U U U 

Oxidase - - - - - - - - - - - - - - - - - -

Catalase with hematin + + + + + + + + + + + + + + + + + + 

Hydrolysis of arginine + + + + + + + + + + + + + + + + + + 

caSJen - - - - - - - - - - - - - - - - - -

gelatin - - - - - - - - - - - - - - - - - -

Tributyrin - - - - - - - - - - - - - - - - - -

starch - - - - - - - - - - - - - - - - - -

MR + + + + + + + + + + + + + + + + + + 

VP - - - - - - - - - - - - - - - - - -

OxidativelFermentative F F F F F F F F F F F F F F F F F F 

H2S production - - - - - - - - - - - - - - - - - -

Acid production from; 

Amygdalin + + + + + + + + + + + + + + + + + + 

D-Cellobiose + + - + + + + + + + + + + + + + + + 

Dextrin + - - - - - - + + + + + + + + + + -

Esculin + - + + + + + + + + + + + + + + + + 

D-Fructose + + + + + + + + + + + + + + + + + + 

Glycerol + - - + + + + + + + - + - - + + + -

Lactose + - - - - - - + + + - - + - - + + + 

D-Mallnitol + - + + + + + - - + - + - - + + + + 

D-Mannose + + + + + + + + + + + + + + + + + + 

D-Melibiose + - - - - - - + + + - + + + + + + -

Methyl-glucoside + + - + + + + + + + + + + - - + + + 

L-Raffinose + - - - - - - - - + - - - - - + + -
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L-Rhamnose + + - - - - - + + + - - + - - + + + 

Salicin + + - + + + + + + + + + + + + + + + 

Sorbitol + + - + + + + + + + + + + + + + + + 

L-Sorbose + - - + + + + + + + + + + + + + + + 

Sucrose + - - + + + + + + + + + + + - + + + 

D-Trehalose + - - + + + + + + + + + + + + + + + 

Growth at 40 C + + + + + + + + + + + + + + + + + + 

50 C - - - - - - - - - - - - - - - - - -

Growth at pH 4.2 - - - - - - - - - - - - - - - - - -

5.0 - - + + + + + - - + + - - - - + + + 

6.5 + + + + + + + + + + + + + + + + + + 

8.0 + + + + + + + + + + + + + + + + + + 

9.0 + + + + + + + + + + + + + + + + + + 

Growth at NaCl 0% + + + + + + + + + + + + + + + + + + 

10% + + + + + + + + + + + + + + + + + + 

15% + + + + + + + + + + + + + + + + + + 

20% + + + + + + + + + + + + + + + + + + 

25% + + + + + + + + + + + + + + + + + + 
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Oxidase - - - - - - - - - - - - - - - - -

Catalase with hematin + + + + + + + + + + + + + + + + + 

Hydrolysis of arginine + + + + + + + + + + + + + + + + + 

casten - - - - - - - - - - - - - - - - -

gelatin - - - - - - - - - - - - - - - - -

Tributyrin - - - - - - - - - - - - - - - - -

starch - - - - - - - - - - - - - - - - -

MR + + + + + + + + + + + + + + + + + 

VP - - - - - - - - - - - - - - - - -

OxidativelF ermentative F F F F F F F F F F F F F F F F F 

H2S product jon - - - - - - - - - - - - - - - - -

Acid production from; 

Amygdalin + + + + + + + + + + + + + + + + + 

D-Cellobiose + + + + + + + + + + + + + + + + + 

Dextrin + - + + + - + + + + - + + + + + + 

Esculin + + + + + + + + + + + + + + + + + 

D-Fructose + + + + + + + + + + + + + + + + + 

Glycerol + + + + + - + + + + + + + + + + + 

Lactose + + - + + - + + + + - + - + + - + 

D-Mannitol + - + + + - + + + + - + + + + - + 

D-Mannose + + + + + + + + + + + + + + + + + 

D-Melibiose + + + + + + + + + + + + + + + - -

Methyl-glucoside + + + + + + + + + + + + + + + - + 

L-Raffinose + + + + + - + + + + - + + + + - + 



164 

Characteristics 
0 - N C') "'¢ tr) \0 r- oo 0\ 0 

"'¢ tr) \0 r- oo 0\ .- - .- .- .- .- .- .- .- .- N 
r r r r r r r r r r r r r r r r r .- .- .- .- .- .- .- - - .- - .- .- .- .- .- .-

U U U U U U U U U U U U U U U U U 

L-Rharnnose + + + + + - + + - + - + + + + + + 

Salicin + + + + + + + + + + + + + + + + + 

Sorbitol + + + + + + + + + + - + + + + + + 

L-Sorbose + + + + + + + + + + + + + + + - + 

Sucrose + + + + + + + + + + + + + + + + + 

D-Trehalose + + + + + + + + + + + + + + + + + 

Growth at 40 C + + + + + + + + + + + + + + + + + 

50 C - - - - - - - - - - - - - - - - -

Growth at pH 4.2 - - - - - - - - - - - - - - - - -

5.0 + + + + + + + + + + + + + + + + + 

6.5 + + + + + + + + + + + + + + + + + 

8.0 + + + + + + + + + + + + + + + + + 

9.0 + + + + + + + + + + + + + + + + + 

Growth at NaCI 0% + + + + + + + + + + + + + + + + + 

10% + + + + + + + + + + + + + + + + + 

15% + + + + + + + + + + + + + + + + + 

20% + + + + + + + + + + + + + + + + + 

25% + + + + + + + + + + + + + + + + + 
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Oxidase - - - - - - - -

Catalase with hematin + + + + + + + + 

Hydrolysis of arginine - - - - - - - -

caSlen + + + + + + + + 

gelatin - - - - - - - -

Tributyrin - - - - - - - -

starch - - - - - - - -

MR + + + + + + + + 

VP - - - - - - - -

OxidativelFermentative F F F F F F F F 

H2S production - - - - - - - -

Acid production from; 

Amygdalin + - + - + + - -

D-Cellobiose + + + - + + + -

Dextrin - - - - + + + + 

Esculin + + + + + + - + 

D-Fructose + + + + + + + + 

Glycerol - - - - + + - + 

Lactose - - - - + + - -

D-MannitoI - + + + + + + + 

D-Mannose - + + + + + + + 

D-Melibiose + - - - + + - -

Methyl-glucoside - - + - - - - -

L-Raffmose - - - - + + - -
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L-Rhamnose - - - - + + - -

Salicin + + + + + - + + 

Sorbitol + + - + + + + + 

L-Sorbose + - + - + + - -

Sucrose - - + - + + - -

D-Trehalose - - - + + + + + 

Growth at 40 C + + + + + + + + 

50 C - - - - - - - -

Growth at pH 4.2 - - - - - - - -

5.0 - - + - - - - -

6.5 + + + + + + + + 

8.0 + + + + + + + + 

9.0 + + + + + + + + 

Growth at NaCl 0% - - - - - - - -

10% + + + + + + + + 

15% + + + + + + + + 

20% + + + + + + + + 

25% + + + + + + + + 
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Oxidase - -

Catalase with hematin + + 

Hydrolysis of arginine - -

caSlen - -

gelatin - -

tributyrin - -

starch - -

MR + + 

VP - -

OxidativelF ermentative F F 

H2S production - -

Acid production from; 

Amygdalin - -

D-Cellobiose - -

Dextrin - -

Esculin - -

D-Fructose + + 

Glycerol - -

Lactose - -

D-Mannitol + + 

D-Mannose + + 

D-Melibiose - -

Methyl-glucoside - -

L-Raffmose - -
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L-Rhamnose - -

Salicin - -

Sorbitol - -

L-Sorbose - -

Sucrose - -

D-Trehalose - -

Growth at 40 C + + 

50 C - -

Growth at pH 4.2 - -

5.0 - -

6.5 + + 

8.0 + + 

9.0 + + 

Growth at NaCI 0 % - -

lO% + + 

15% + + 

20% + + 

25% + + 
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