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lactis 0LS3797-e&oT. &3£?ri&&A 1PDP««I 
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ccus lact is spp. lactis 0LS3818T'S) o T, ̂AZfrlEft/iA 

m •. NITE BP-1389 •. Lactoc 

occus lactis spp. lactis 0LS3818, ̂ fES : 2012^7^180) tlX 

[0031] Z.Z.X\ Lactococcus lactis spp. lactis 0LS3789&. )%(D7 J 

&teft wmfts %mtz>0 
(a) 

^(Lactobacilli MRS Agar, DIFC0)±© =1 • "Sfes Smo 

oth^ !W 

(b) 

mmm •• •. utt. ?ummma, •• *^?L$fgs¥. 
: + 

[0032] (c) 

16srDNA|B^(i, £IT© t £ y ZfoZ>a (0LS3789) 

GCTGGCGGGCGTGCCTAATACATGCAAGTTGAGCGCTGAAGGTTGGTACTTGTACCGACTGGATGAGCA 

GCGAACGGGTGAGTAACGCGTGGGGAATCTGCCTTTGAGCGGGGGACAACATTTGGAAACGAATGCTAA 

T ACCGCAT AAAAACTTT AAACACAAGTTTT AAGTTT GAAAGAT GCAATT GCAT CACTCAAAGAT GATCC 

CGCGTTGTATTAGCTAGTTGGTGAGGTAAAGGCTCACCAAGGCGATGATACATAGCCGACCTGAGAGGG 

TGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCGGC 

AATGGACGAAAGTCTGACCGAGCAACGCCGCGTGAGTGAAGAAGGTTTTCGGATCGTAAAACTCTGTTG 

GTAGAGAAGAACGTTGGTGAGAGTGGAAAGCTCATCAAGTGACGGTAACTACCCAGAAAGGGACGGCTA 

ACTACGT (IB^U#^ : 1 ) 

[0033] Ifc, Lactococcus lactis spp. lactis 0LS3797(i% 9 

(a) 

^(Lactobacilli MRS Agar, DIFC0)±© =l • "Sfes Smo 

oth^ 

(b) 
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mmm = mm. •• 
: + 

[0034] (c) 

16srDNA|B^(i, £XT(D t £ y T?£>£0 (0LS3797) 

GAAGCTGGCGGCGTGCCTAATACATGCAAGTTGAGCGCTGAAGGTTGGTACTTGTACCGACTGGATGAG 

CAGCGAACGGGTGAGTAACGCGTGGGGAATCTGCCTTTGAGCGGGGGACAACATTTGGAAACGAATGCT 

AAT ACCGCAT AAAAACTTT AAACACAAGTTTT AAGTTT GAAAGAT GCAATT GCAT CACTCAAAGAT GAT 

CCCGCGTTGTATTAGCTAGTTGGTGAGGTAAAGGCTCACCAAGGCGATGATACATAGCCGACCTGAGAG 

GGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCG 

GCAATGGACGAAAGTCTGACCGAGCAACGCCGCGTGAGTGAAGAAGGTTTTCGGATCGTAAAACTCTGT 

TGGTAGAGAAGAACGTTGGTGAGAGTGGAAAGCTCATCAAGTGACGGTAACTACCCAGAAAGGGACGGC 

TAACTACGT : 2) 

[0035] 3 >oitZ.s Lactococcus lactis spp. lactis 0LS3818&. 9 

(a) 

^(Lactobacilli MRS Agar, DIFC0)±© =1 • "Sfes Smo 

oth^ 

(b) 

: Pitt. 
: + 

[0036] (c) 

16srDNA|B^(i, (0LS3818) 

GCGAAGCTGGCGGCGTGCCTAATACATGCAAGTTGAGCGCTGAAGGTTGGTACTTGTACCGACTGGATG 

AGCAGCGAACGGGTGAGTAACGCGTGGGGAATCTGCCTTTGAGCGGGGGACAACATTTGGAAACGAATG 

CT AAT ACCGCAT AAAAACTTT AAACACAAGTTTT AAGTTT GAAAGAT GCAATT GCAT CACTCAAAGAT G 

ATCCCGCGTTGTATTAGCTAGTTGGTGAGGTAAAGGCTCACCAAGGCGATGATACATAGCCGACCTGAG 

AGGGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTT 

CGGCAATGGACGAAAGTCTGACCGAGCAACGCCGCGTGAGTGAAGAAGGTTTTCGGATCGTAAAACTCT 
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GTTGGTAGAGAAGAACGTTGGTGAGAGTGGAAAGCTCATCAAGTGACGGTAACTACCCAGAAAGGGACG 

GCTAACTACGT : 3) 

[0037] ^ 

<, MTL&S J$SB?L S^SB)IIS?L 

% MTI;S^SB?LS JkXJfZ. tib(D*? y^^M^M^is 7ft 7ftx.-f M. 

^<ftx-i\ Metib(D$ y/<7W-frM%, £¥L* ^EB?L (l£a?L) s ±fta 

/jS^s?Ls MTu^SafL^^r'a fofe (DXhl) s fc?^ L < (is S^SB?U MTuS&SafL 

. Tkxfz.tib(D^yj^09.^U%. 7ftx-r% MTuTftx-r, Rx$z.tib(D$y 

[0038] ^.%m<Diy hJU'J :> hJU'J >(£i£±fe^(Cjt£3tl 

£c Z.(Dt^, is hJU'J 

. fc?£L<(£. ?LMpnp©JimjpSW§<h LT. f ©ttiffl Ltfect^Ls 

hJU'J (JIM®#) ^^©MiltC^yjQILTfr 

FJTM©M®0*> hJU'J &&pnp 

ictt, 4$ttgtt:£pnp. 5£#:£pnp^We>tu ?LMpnp(c(i, ¥Ltfc£k 

3§®?L L< a-^Uh) , ?LI£a£^ ^-X 

£>ti£0 

[0039] -> K;UU y^mmmmm^^ 
*f%W<D*/ hJU U *> hJU U £ 

(iB-n) u at m*m<D$m<Dm.m&m 
o fgs£at&. 40m 

4 8 °C£IT, U £ L < 4 2 °C£l± 4 7 °C£IT, <£ y $? £ L < & 4 4 °C£l± 

4 6°C^T-e^)^o iiu§EfgS£attt4 0°C 

£l±7 0°C£lT-e&y, L^±PS&6 8°C, cfcyjfS L^±PS&6 5°C 

T?S>y, ifS l^~FPStt4 2°C, cfcyjfS l^~FPStt4 3°C-e^)^o 

[0040] fu§EL/c<h£y, *fgBJ!lC£tt£fgS£attt. S'hJU'J 

«&£ti©ata>f&s£at Misfit) Z.(D 
i/ yizm 
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hJU'J y(DMW5 

}£ l Z £ l<X T UE (c U£ 0J3 U Jfc if t (1 *i IZ % X b tl £ o 

[0041] t/c, *fgBJ3©*> MU'J >©flS^)£(C£lNT, *> hJUU 

i-fefr£>v KJU'J (c, hJU'J U 

•tftlfflLTfcJaNU Sfcli. 3I/i>#Sl E!^it&£: 

) "eMil L fci&Jfe % */ h )V U > #^lJ5£t) <h L T M U T t <U\ 

[0042] *fgB£©fgs¥0#^tt. KJU'J 

$fS u<(£2~2 4B^ 

. <fcy$f^ L< &3~ 1 60^ 3^(C$f^L<«4~1 2mffl-Z'fcZ>o 

[0043] *fgB£©]im. hjuu 

< s mmis I^S)1^S?L 

> MTI;S^SB?LS JkXfZ. tibO^ Tft^'fs 7ftx.-f jJlifs^ S 

7u*fti>i\ £?L ^1B?L (^M?L) . £is 
mmis mit^mm^&ibCD-zfcv, MTMB?L 
. Tftx-r, mjufr^^s JkXfZ.tlb(D$y 

[0044] *fgB£©$?gi Jim<hLT, :> K 

Jls'J y^MU^t UT, £tl30 £0f#£ft7c 

?us^^/c(i?LMpnp^ (^> MUU y^mm.m%) *> KJUU xca^-r 

^0^©?LJi^^/c(i?LMpnp^"e^ ^b)\s]jy*^mbm\\ (BB^) tz> 
©TiiftC i; \-)\sx)y^Mrn%:lmtsbZ>z.£1?Z^ 
Ztztbs *miWsn£.tz(i?LMpnp^(cS^< m^Mnn<bWkW§*:fc < #PA. 
&Z£jfZ^Z> o 

[0045] ^^©SUODifS lylN-^JCcfcn^ JI&^LT, fgS¥¥L$v£3. U 
*> KJU'J 

UTs (<£ y U < (is 3 — S) ZLCD^btlfc^ 

S¥¥L Uy$?£U<tt. a-<f)l h) (C(i. *> hJUU >(Cfi5fef 
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?L uyfc?£L<&. a-yjuh) -m. *> KJUU (IB^-
) is bJUV 

uy»£u<&. a-^h) ^s-dxnnia 
°n0lij£|t#£<£ < Mi§il <h tf-Q $ So 

[0046] *3^0 */ hJU U V^^J^CDt^^lCiSlNT. *> hJU U 

Z(Dt^s vhJl/'JV^t^g^^ tfc&iFnOJI&^fii 

£?£L<(£. ?LMpnp©JimjPSW§<h LT. ^©££MLT 

hJU'J >£^it (W§) ^IS^fiDMSiCcfcy 

iaiUTfr^ mS0MS©^> KJUU v^iMiiauTfyffluxt<u\ 

S. tMpap^(is ^t^l4#p°ps £##p°p^Wbtu ?LMPQP(C(£, £]*.&' 

s ?L^^(-s %W% (<£ y fc?^ L < (is B — ^fJU h) s ?LIta^^(-s 3-—Xs 

7-fX^7 £>tlS0 

[0047] yhJb'J^man 

fu§3 Ltctlo1) s -fc%m<Dis h JU'J J: y v hJU'J 

> £Stclt*mn£ J; s K )V lJ y(c J; y 

h;uu S)S^(ioti^©ipipnp(i, 

LT^pDp(cM^gE#s©t(Z)^)l^LTffl^Se^:(Cd;y, 

tpp^Ot©!)?-^tetfctPDP0J13N-£/cttH fa<hTS ^ <h tf "C$ &o fi£oT 

. *mm*s MU'J KJUU >£# 

S)S^(ioti^(Z)jpXpnp^, ^pnp^©t©feS^(i^pDp0Jl^ 

LTfOffl Ltcs is KJU'J >^t^pnp£JIi£TS £ Z> 

o 

[0048] t/c, fulBL/c^0^(Z)v hJU'J tcteis hJU'J 

^©M^)i(cj;yt#e>nSs *> hjm vs;fcte*> KJHI & 

^iH^ZtibOliUJlnh^, %K-knh (fcftLOi, ?LMP°S i:y»tU<(i. 

mm?L) (CM (iB-n) LTs ^©^PDP(C^ K;UU 

lot, KJl/'J vifcli 
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SJls'J ZtlbCDlJUJlnn^, ^pp(C»LT, 

h)l U >#^^pnpo 

[0049] hJU U y hJU U 

cfcfttf, *> hJU'J y£tcte*s hJU'J S)S^(iotl^(Z)JPXpnp 

(flpilt) 

*$&BJ!!©*> hJU'J hJU'J >#^IJ5£t)£ 

*>K;UU 

*> KJU'J >#^^pnp(C^lNT, hJU'J > 

£ im & & z. t tfv& Z(c<fc y, £{£ < #P*. T& 
^ ft & c: *c $ £o 

[0050] *fgBj3©*> KJUU >#^^pnp(i, *> KJUU v©^£fF^-r£ =&©-?& 

titers ?Ltm. %n% uyfc?£L<& 

, a-V)U h) , ?LI£a£^ ^-X U-A^©?LMpnp^tf^ 

tl^o 

[0051] K;uu >^<D®&#hm&s;ibtc. v h;uu 

^0^©7>/Udr->^^i> hJU'J is h JU U 

©^®©MiS^iS) <fcy 
fu§Bi£#^Jt&. JM*ft(C&4 0°C£l±4 

8 °C£XTs if £ L < tt 4 2 °C£l± 4 7 °C£IT, «fc y $? £ L < tt 4 4 °C£l± 4 

6°C£lT-e&3o £fc*fgBJ3©BiJ©^lc<fcfttf, fu§Bi£#;UJt&4 0°C£l 

±7 ccj^T-efey, ifs L^±PS&6 8°C, <ty$?3; L^±PS&6 5oc-e 

«>y. ifs uiN"FPStt4 2°c, j:yjfs L^TPS&4 3°c-efe&0 

[0052] *fgB£(Z)fc?£ *fgB£©*> hJU'J 

4 0 °C£l± 4 8 °CJil~F% $? £ L < tt 4 2 °C£l± 4 7 °C£IT. «fc y $? 

£ L <&4 4 °C£l±4 6 <CJ^"F©^iS'e^f Z>. tug3fi&£tl©*> h JU U > 

M£.s£(D\v\±j5)£iJi<$zii&^ti&o t/c^0^©sy©H*i(ci;titi\ tulBipS 
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£40 °C£l± 7 0 <CJ2TF-efrl\ 6 8 °C, «fc y $? 

t uiN±pgtt6 5°c-efey, L^TP^S(i4 2°c, cfcyjfs UIN"FPS 

li4 3TO5o H(D£^, *fm<n*s hJU'J 

s hJU'J hJU'J V^M$J$l©£!iis^"C 

?# £> tltct^Wfo £. tc £^gtj] (cMill" & o £ IZ <fc y ?# b tlfcs 7)1 ¥ 

-yfrbis hJU'J o 

[0053] fu§EL/c<h£y, L^-Ii©i^(i, 7JU^->»JPL 

fci£Jfe-C£>£0 £0<fc9&i&ife©Mj$ (13••) T\ Wi£.y!l%j&%kt2>Z£lZ 
£iTs *>\-)\sljy%%}&#iizm£.-z-\*:zz£tii-z%Zo z.m^mz-D^x 

, &©<£•? (mi) &< 

. t«M(Cfc^NTIESL/c^ay, ±§E©#!ftfF:fcitn £<fctf2 
(C&, L. [act\s(D7)l:$-y(DiJtM:£l\&Z'D^T, 7)1^->%i%Mzmi}U 

TZts AD I £i:t/0CT£=l— PTZMfcTCD&WStflgXTZ Z £tf 

Z(D%QEIZotitis 7JU^-y^mi^mi]lit^Z£lZ(i: 
y, A D I =l — 4 0°C£l±7 0 

°C, &£if^Ctt4 8©*§£•£fc, £©11 

Mtf^$tiT^z>z£tf%7Lbtiz>o te&s 7^^-y^mwzmiiut^ 
Z.£lZ£V, AD I 4 0°C 

£l± 7 0 °C(C & 4 8 °C£IT <h ^ 9 tfM ^;UJt® 

S^c&^*IUc< tfcoT, *fgB£tf#M$fF;fciK I 

£ <£ 2 ^ g B£T?& <h ¥0mt Z> Z £ &S^ T?ftIN0 

[0054] *3§0£(Z)fc?£ *> hJU U 

i^#©fu(C7>'Udr->;&^±te(C»'rS, &£X?/£tcl£s i& 

mm^^ji^-y^mmzmtut^o ctuc^y, *>sjis'jyg£&&G 
TZfflL±yil<Di' KJU'J ym±ffi&fidbZZ£tfV$Zo Z(D£$s ^hJU'J 
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f~ y t mmt & 

s i^(Dm^7)l^-y^inzmi]W (13^) fi£S® 
miz7jl^-y^i^i^zmi]ut^tmzs i£S © j£ ̂  Tr lfr$% ft X & 38 ft (c 
7)v^~y^mnzmw (iiJD) u<. *£# 

[0055] *W%(D7)lir-y(DmiNml£s *> MU'J y£tcte*s hJl/'J 

J; <, ±S±teCcMU. $f^U<«0. 5~5St*%. £ 

yif^KttO. 7~4Ii% U<(i1 ~3Si%tfel)o 

[0056] ±£±mcMU 7JI^->£Mft« 

JJO (i3*n) -c$*u£<fc<, ftizmfeistita^t^ i£±t^c*tu yju^'-y^ 
m-hULtcmZs <, £>£lMi, 7JU 

dr~- US j7;udr->7K;^;&l]P^lxaJp}JijiM® L 

fc&n:, i£±fetc*tu cti^ilinLTt.t^o 

[0057] ^^©ifSuiN-^tCcfcn^ *> KJU'J 

#tspite, Putfb\>x±i\>XTmm^zh^m^\t.mu ^LO^P 
H#5JJUI6. 5UT©igffl(C&Si£ii!}£{£ffl U <t H U £ U < fcfc p H A<5 

J2Uz6OT©IBHK&£i&lfe£tefflU £e>lCi?3;U<ttpHtf5. 5J£Lt 

6^T®iBSi(c^>s±^±-fe£f^-rso ctita^ $/SJU'J 

%>Z.£1f-Zl*Z>o CQtx*. J7Jl>t),J(Dmi]niZJ:-3rt%ffi(DpH%MMTZ> 

Z£tfifr£L<s 7 Jit) 'J £ LZTJU^-y^fcitTJUti 'J &®7j<^fb$l£ 

L^o 

[0058] ^fgB^CD-^UKfclNT, r p H Jb<5 IX± 7 J^TFfiDSBHCDi&ite'ei&^t'& 

J £&, i£S©Mfr£>i#7£T\ »pH^5W±7^T 

igJfeCD pHA<5 £l± 7 PXT©150(C£>£ £ £ £ERfcTt& 
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t>t>. P 7)\,¥~yfr 

bis bJ\s') . M 

1-60 mm. L < tt 2 ~ 4 8 em <£ y L < 3 ~ 3 6 

Bm 3 £ £$?3i U <tt 4 ~ 2 4 0|FITiS#tWi<t^o 

[0059] U igifeCD p H £m^©i50(C»PX&Wii 

^cpg£3ti&^0 pHit 

t^y\^rL — ^—^^m^Xs i£±fe©p 
b. mtmp Hzt& 

L < s t^tte© p H O&tf iStfe© p H £pjf£©!6fflT? 

[0060] is hJls'J 

JilJ~ •?> HU (>-% "?"£!iK/£ipS U X i> <£ i/N0 ^ 

[0061] ^B^CD —-3©United;TA=^-y^bis hJU'J 

m&tcs is hJU'J >g±ffi&GT&U±y!l%$t?i&g}&frbs ^CDU^WKD 

m#&M'bft&jt>mft&&t?<DjiikmizttLzfrbs *mmis KJUU y®m 
WsfettlZ*/ h;U'j 

o 

[0062] SJI/'J »> hJUU 

hJU'J V^CD^}&M£i^a&;/c, *> hJls'J ym 

©f§®©sig*ag) <fcy fcim^i&^agicaiN-c yii^-y^mnLfcji 

JM*ft(C&4 0°C£l±4 

8 °CJil~F% $? £ L < tt 4 2 °C£l± 4 7 °C£IT. <fc LJ if £ L < tt 4 4 °C£l± 4 

6,CJ^"F^«)So £tc&f£B%<D%l}<Dmmz£tll£. fu!3i£^St&4 0°CJ^ 

±7 0Wefe^ ifS UlN±PStt6 8°C, L^±PI&6 5°C-e 
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&y. ifs L^TPS&4 2°c, j:yjfs L^TPS&4 3°c-efes0 

[0063] *fg0£©fc?£ *fgB£©*> hJU'J 
4 0 °C£l± 4 8 °CJil~F% $? £ L < 4 2 °C£l± 4 7 °C£IT. «fc y $? 

SL< &4 4°C£l±4 6,CJ^-F©^iS'e^®-ri>. fu§E»t)(^> hJU'J > 

fulEiPg® 
*attt4 O°CJ^I±7 ccj^T-efey, L^±PS&6 8°C, ctyiusu^ 
±PS(i6 5°C-efey, ifS lAN"FPStt4 2°C, i;y»t L^TPS(i4 3°ce 

Z<D£$. *wm*svjwj*wm 
*/ hJU'J hJU'J 

# tittc%&mztmtzz£iz£i>)mbtizs T^-yfr^*/ 
hJI><J y^(D 

[0064] tulBL/c^ay, TJU^r-y^mPL 

/cjl^-efe^o d©<fc-p^J13N-©M^ (13••) T\ m±WZmBTZZ£lz 

£-?Zs *> bjis'jy&%j&toizg±$-&zz£tf-e$z0 z.m^mz-D^z 

s *%B%<D7)\,%~yfrt>*s hJU'J S'hJU'JVjt 

£tb £ •^ 1" £ t) £ #CD(c £ IN T fft0£ L /cil a £ |f| m (c 

[0065] &&BJl07Jl>:¥=>frbis hJU'J *> hJU'J 

*> hjwj y^Mt 

hJU'J >£i£it1±TIC, hJU'J 

^LTiyfflLtti^U (flUtf. SI/t>#SI. El^it 
ft £) -eMil L fcigJte £ *> h JU U > #^lJ5£t) <h L T *y L T t <U\ 

[0066] i^mm(D7)V^-y(D^1]Pfitt, *> hJU'J h)llJ 

<£<. ^IcPS^ft&i^ Jl&lcttU fc?£L<&0. 5~51i% <£ 

y»tL<(iO. 7~41i% L<&1 ~311%T^^o 

[0067] ^0^©7>/Udr->©»^)i(i, i&ifelCftU ZJU^r-> » 

jp (13-n) ^icps^ft&i^ T^-y^k 
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td£lzs Jl^Uc^U LTt <fci\, 

[0068] ^wmuz. is KJUU 
mmomizTA^-y^mmiz^mat^s ti^xf/^tciZs t& 

#©jt^-eirm^izTJu^-y^mmizmut^s tu<(t 
mm^iizyji^-y^minzmtut^o etuc^y *> MU'J 

hJU'J Z.(D£^, ^hJU'J 

^T> +^&;J|]t(ZWU^-> £&Mf £0#F^ 

JP (13••) i^#©fu(C7>'Udr->;&^±te(C»'rs^: 

m?L&s pfjfewtk-mLX) (00*. 
&s 'j>mt-DZi&*iz) izyji^-y^mmzmi)p (iijp) 

£tf£e>ici?3i IA\ d*UC<fcy hJUU 

-fS^C, hJU'J 

[0069] L^-n«(ci;ti^\ *>s 

^z%wtz>mz, f©M^®;g^SLTtct^o 

[0070] -fcWRCD--3©H*§(ci:tU;£\ T^^-yt^bis KJU'J y^(DM%®]^% 

imisbtcs *> MU'J ^©fi&£ti© 

Mft£^/t>#SI^Ii#SI&£UTjbNS>, %(Dis hJL>'J y<DMMJj%£tc 

hJU'J y^MU^(DM^y5)HZ, 
[0071] m^m<omm mmlit) fri&fofc. v KJUU 

fri£g%0il^:&£ 

*fgH£©fi&£ti©*I® (al*)j!Jt) tkm&btcs is hJU'J ym^tZZ^TZ 

m^fD^momrn 
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;^jt) pHtf5&±7 

ZZtZteWLtL-asV. itulE»tl£s 3 5°Ciil±4 8°CiilTs 
3 8 °C£l± 4 8 °CJil~F% £ y $? £ L < 4 0 °C£l± 4 8 °C£IT, 3 ̂  (C $? 

£ L<&4 2°C£l±4 7°C£IT. L< £4 4°C£l±4 6°C£lT©i£ 

^atlCfclNT, p Htf 5£Lt7£rF©!BH, $?£U<ttp Htf 5£Lt6. 

5J^"F0I5H. L< lip H^5J^±6J^"F0I5H. 3<^cfc?£L< 

lipHA<5. 5£l±6£lT©i5H(Cfe£, L/ci^ife-e^# 

osy, *> MU'J 

tlCDig^CjgUfdat fu§E»t)£i£SL 

^B^©Sy©^tC<fcn^ fu§E»t)£. 3 5 °C£l± 7 0°C£l 

"FCDig^at (dd-e. "FPSttifS L< £3 8°C, <fcy$?3i L< £4 o°c, 

££>lC$?3i L<&4 2°C, L< £4 4°C-efey, ±Pg&fc?£L<& 

6 8°C% L<&6 5W$>Z) IZSl^Xs pH^5J^±7J^T© 

15Sis ifSUOip Htf 5£Lt6. 5J^"F©I5H. <fc y ifS L < P H#5 

J^±6J^"F©I5H, $biz&£ LOip Hjb<5. 5£l±6£lT©i5H(cfe£ 

% ZJU^r-> L<h 1" SQ 

[0072] *wmu% [s^-mmtzxti^ K;UU 
£. 3 5 °C£l±4 8 °CJil~F% $? £ L < 3 8 °C£l±4 8 °C£IT, «fc y $? 

£ L < 4 0 °C£l±4 8 °C£IT. 3 £ £$?£ L < 4 2 °Oi^_t 4 7 °C£IT. 
L < (£4 4°Ci^l±4 6<CJ^"F©^iS'e^-ri>. fu§E»t)©;j§Jt 

(a{*)ijt) *f£BR<D%}<Dmmtz£tii& m$m 
3 5°CJ^_b7 0°C£lT©i£#^]t (ccT\ TPS&fcft L< (£3 8 

°C, «fcyjfSKtt4 0lC, 3 U< te4 2°C, MSl<li44 

°C-efey, ±PS&fc?£ L<&6 8°C, 5°C-efeS) T?ig 

(Dfa±j5)£mm^ti&0 zcot^ 
s *fm<n*s K;uu ym^^t-fcwmi; KJU'J >©11 

tl£^lcMST£d£lc:J;yf#e>ft£, hJl^'J y^0M 
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[0073] v bJU 'J 
mtzmz, P H^5m±7mT®l5IS^feSi§±fe£^ffl U fc?£U<ttp 

Htf5£Lt6. cty&SU<ttpH^5 

j;Ui6&T<DtBHlC&aigife£tefflU 3£lC#f3iL<ttpHtf5. 5J2Lt 

©fp]± 

dtuay, KJUU ( 
m>lJt) */ ymsMZMfyzzttf-ez Zo 
Z(Dt^s 7)lt\ 'JCDMHCcfcoTi&jfeCDp 

tfrU IA\, 
[0074] ^mmoyji'^-yovmnwiZs ^> bjuv >££&*> SJU>; 

£<s mzmi&Ztiters i£ifelc&U $fSU<(iO. 5~5Mw%^ J: 
y$?£L<&0. 7~4Ii% L< 1 ~3Ii%t^^, 

[0075] Tp Htf5&L±7yLT<Dmffl<Di$t&Vig§tT& 
J <h&, i£#©M0fr£>ft7£T\ »pHA<5^±7J^T 

©iBffl(CfeSC«h£S^-rs^\ Lt, 
igjfeCD p H 5 £l± 7 iilT® IBH (C £> £ d <h £B Gfcf £ t> (D t? te& l\ 1~ ft 
fot>, t^i-feCD P H 5 £Lt 7 ^T(DlBffl^feS^H(Cfo^NT, 
t1 ~6 00m $?SU 

<&2~4 80#P^ <fcy$?£ L< &3~3 60m £ ££$?£ U <&4~2 
4 *U£J:V,N0 

[0076] u (omnijmzs mmo p H £m£©§50(c»px&Wii-e$ 
b&MM1R3 tiWi<fc < s ^(cPS£3 ft&i\ 0IJ A fc£\ p H =t t =1 > b° 

mmop mm 
©PH%pftfe<D&mizfamx.&^tz>z£tft&£.L<s i&jfe©PH£iiii 

isitecD P H £m£®§B0(c»px&Wii-ts c £ y 
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[0077] hjuu 

JilT S HU (<-% ©^jt^^liK/SipJi U X i> <£ ^/N0 is 

pg£3ti&i\ 

[0078] ^^©-^©^tCcfcn^ $/ SJU'J 

tZ>e>s ̂ ©»t) © a I*£is/t>#SIA£»flg#SI&if. (D 

MiI(CttLTfr£>, hJl>'J hJl>'J >#^11 

[0079] ^0^©-H*i(cfc^NT, yju^-y^yjuti'j tbxm^&mz, m% 
-fcwmi; h)W) yomW5)^ *fgB£©*> KJUU 

£ ̂  -t s »ti £ # (omWiik^if xmm iz jp t z T ) u%—y t 
&Mt&o I^T, fu IE © >£ & £' T' 7 J U =£ — > £:ip ±fe(CiHfO(CJP L 

^§£i£±fe© P H if7)Vti U (HKc^b U ^§£i£±fe© P H if 5 
±7£lT©§BHfr£>*$ < fttix LS? Z.£1?foZ>a Z.(D£o lZ7)\,¥~y 
SrigifeiciBiyicgSflp Ltd*> h)ilJ ym£.tfe*%bfrmtobtiztc 
tsbs *> \-)\/lJ Mfo 
)m^Jr^^Z[tmlSbbtlt^Z.t^h^o ^(Dtcsb, Z<D£?W 

K;UU ym^-mzmtm&) ^tcWis hjuu ycom^m (*> 
hJUU >©*@>tfm) (J^±fe) 
^fclJ©i/ hJU'J >©jt£m (*> hJU'J >©$&>tfm) £+#lCimg>£ft&lN 

[0080] 7;U4r->^g>S/ K>)UU W©&teaiJ^friiig>. fr-^£^©)I)f 

It) frft&fc. 

^B^©7>/Udr->^^^ hJU'J fr^»t)©}j§ 

Jt (a{*>lJt) ^Msbtc, is 

^(cfc^NT, PHi?5&±7&T®mmizfo&m&ijmmtz>zt%i&ffl. 
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t U T £ y, fu§E»t)4 0 °C£l± 4 8 if £ L < li 4 2 °C£l± 

4 7 °CiilTs <fc y if£ L < &4 4°C£l±4 6 p 

H^5J^±7J^"F0iBH% if£ L< lip Htf5£Lt6. 5£IT©§B0. <fc lJ 

if£ L< lip H^5J^±6J^"F0I5H, 3^Cif£LO£p H;6*5. 5 JU± 

6 J2TF© 150 (C S, 7JU L S d «h t 

So t/c^0^©SiJ©H*i(Ci;ti^\ *3§0^ci:S lignite, fu§E»t) 

4 Ot^±7 O°C£lT©^Jt§B0 (ccT\ if£ l^±PStt6 8°C, J; 

y$?s IA\±I«6 5°c-efey. if£ u^TPm4 2°c, j;yif£L^TP£ 
(i4 3°C-efeS) IZ&l^Ts p Htf 5£Lt7J£rF©iBH. i?£U<ttpHtf 

5U±6. 5 l^TCD®5Ek & V if £ U < & p H tf 5 £l± 6 UTOSBffl. 

ICifSUOip Htf 5. 5£l±6£lT©§B0(CfeS, ZJU^r-V^JP L/c 

i&±fe"Ci£^f zzt «h 1" s o 

[0081] o^yN -fcwm7)i/¥-yt>xbis s^1; */s 
JU'J 

t)©>j§Jt (Hl*)j§Jt) is h)ls'J 

£)&<Dm$ll0kft&fitfQTZz £~?s rju^'-y-frbis hjuu 
ttmsb. (afa>j§Jt) £imtotcs is hjuu ym^t^^t 

mr-zz ztttuzo 
[0082] T)\s^~y(Dmm ^(D^l]P^;i^s 

mm (DpH(OmM (»P) J5)£lZ^ -7)l%-y-frbis h;uu > 
(ai*>ijt) %Msb<bnz>myicfc 

INTS tuiE^^^^^ffl-rsd^^-e^So 
[0083] #fgBE©$?3is^'jym^^t^M^m 

#©j£^-efm^izTJu^-y^mmiz^mat^s tL<&, i£#©j£^-e 
mt$$}iz7)i^-y$:mmz)mnTz>0 dtuay, KJU'J 

KJUU >jt£tg£im&Sd<h^--e$So is h;uu 
s»tuct-oXs mmomfamzmmvp HwttfMjfe 
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IA\ tfcoT. (13a") 
fsu, mm® 
mx-is, pRMmz-febT) x^a®^ ^mt-D 

Ti&^c) \z7)v^-y^mm\zwm (jifln) L<, <h 
y t>tfs "eiiiifttzTju^-y%mm(c^ots c 1e>(c$? 

cti(ci;y. $/SJU'J Vj££tg£^T£^£tl£i£^Xtt3gsrf£ 
Pile, sjuy ( 

[0084] ^mnoyji^-ycDmwm^ Mug y£tz&*> MU'J y^m&m'n 
, foh^iz, 
£<s &izmM-ztite^tt\ mmzMLs i?tu<&o. 5~5ii% <*: 
y$?£U<ttO. 7~4|f*%, £££$?£ L< & 1 ~3|fi%-efe-2>o 

n»y 
[0085] j^iT. *m%*£Mmtz&vs -$t>izm[,<mmTz>o fc/cu 

[0086] *#gB£0^;Bs0Jlc£lNT, r?LS^?L^nDn©m^*&^^^f 
z>m^ (?L#^) (B*S) J (ciES©?Lit®i(©}iy^)i(ci;y}iy^u/c 
o fc/cU BC Pi£ife©l£^Jgtt3 0t)£ Ufco t/c, 7JU^r->aiJg, 

v Kju'j ym&s tJi^-^ymmiH PLcmzAVMfcLtco 
[0087] SMLL: mmt£71xxm(D7)i>¥-y(Ditmmti 

TB(DW, 1 ^CsBSLfc, ?UI0£ tf7 < XXHtCcaMC, 
MR SigiteiifcttG AMi£±fe£ 1 2 1 °CS 1 5» 

ffitWMLtco 7;i^-V7K;§^£li®Ma LTfr£>, cn^i$±fe 
7Jl>¥ — y^mfkifZ 7mM<h&£ J; 9 ICliSI L/c0 £ tl"c>PlE Ufc 

T1S0H 1 illc^3ftS?U£®«h tT7 -r Xxl©M R Si£ife<DBK5£ 
1 Ltco =? 1 V n >> tiXVlt, mm)mS£% 3 0 °C% ig 

astr^^i 6 0#^,hLT. mmwwz&^Ti&mi&gu ^©^©m-m 
s iSS^Jt£3 7°C, 60t^<hLT. 
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SLfco 

[0088] Z colpitis TIECDH 1 tlS o/to Lactobaci I lus fer 

mentum JCM1173T% Lactobac i I lus buchner i NCIMB8007T% Lactococcus lact i 

s ssp. lactis JCM5805T. £ IFO12007IC&INT, 

5iU3tl/c0 

[0089J Wl$c ILiStt'7^Xxf( 

Strain 

Type 

Strain 
NO. 

Media 
Temp. 

(°C) 
Arg 

(mM) 
Cit 

(mM) 
Orn 

(mM) 
OD 

(600nm) 

Bif breve JCM MRS 25.0 0.1 1.8 2.20 
Bif breve 

1192T GAM 25.7 0 6.9 2.69 

Bif. Longum 
JCM MRS 26.5 0.1 1.8 3.12 

Bif. Longum 
1217T GAM 25.2 0 6.6 1.46 

Bif. Bifidum JCM MRS 25.2 0 1.9 1.24 
Bif. Bifidum 

1255T GAM 24.3 0 6.4 0.73 

S. thermophilus JCM 
17834T 

MRS 27.2 0 2.7 4.42 

Pediococcus 
pentosus 

JCM 
5890T 

MRS 25.9 0 1.3 1.99 

L. gasseri 
JCM 

1131T 
MRS 

37 
27.7 0 1.6 5.80 

L. rhamnosus 
JCM 

1136T MRS 
37 

27.7 0 1.1 5.82 

L. fermentum JCM 
1173T 

MRS 0 1.3 24.9 5.26 

L. buchneri NCIMB 
8007T 

MRS 1.8 3.1 22.3 3.39 

L. plamtarum 
NCIMB 
11974T 

MRS 25.9 0 1.2 9.01 

L. bulgaricus 
JCM 

1002T 
MRS 25.9 0 1.5 3.02 

L. casei 
JCM 

1134T 
MRS 25.5 0 1.4 4.91 

Lac. Lactis ssp. 
Lactis 

JCM 
5805T MRS 0.8 2.2 24.6 2.48 

Lac. Lactis ssp. 
Lactis 

IFO 
12007 

MRS 30 0 0.9 25.4 3.62 

Lac. Lactis ssp. 
cremoris 

JCM 
16167T 

MRS 25.2 0 1.5 1.70 

=64^ Arg : 7Cit : is >\ Orn : 

[0090] 2 : Lactococcus lact is ssp. lact is<hLactococcus lact is ssp. diac 

ety lact is(DT)l^~ >(OttMW.13 
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1 s Lactococcus lact i s ssp. lact i sT'&. 2|l!$fc®9"£> 

2gtt<ht(c, l7LfrU Ztib2m^ 

hJU'J >(C^L/cti(C, f©^hJMJV©^ 

[0091] -tct'x TIE©H 2 L/cs Lactococcus lactis ssp. lactis 

CD 2 9$fc<hs Lactococcus lact i s ssp. lact isCDaffliMT'fe'i)Lactococcus 1 

act is ssp. diacety lact isCD 1 :> hJUU —L 

L/co f§2^®N0.1-N0.29&, Lactococcus lactis ssp. I 

act i sT'fe lJ. NO.30(i% Lactococcus lactis ssp. d i acety lact i sT'feSo 

[0092] £t\ MRS»1 2 1 °C% 1 5^rit«lLfco ^®ti. 

7K;^£}Jli§Ma U 7,/Udr->>j§Jt^2 7 mM 

9 (CllH L/co o L/ci^±fe(C, T§E®i§ 2^®!!tt®M R 

Si£ife®ESi&^>$£ 1 fii%"eglUfco i£#^Jt£3 

0°C, i£#0tP^£1 60^<hLT. HS^IKcfc^NTifEiML/co 

[0093] il(Z)ip^:(is TIECOH 2 tlS <h & ̂  o /cQ Lactococcus lact i 

s SSP. lact is® 2 9ltt®^CS^t, ZJU^r-tl 

fco fcfc'U ^;U-

KJU'J >®£jtJW ( rCi t/OrnJ ) £0. 02-0. 1 3 <h 

'fft'filT'fe o fc0 Jfc, Lactococcus lact i s ssp. d i acety lact i s® 1 

tNT\ 7JU4r->®ft HIttfil IS3tl&/co 

[0094] 
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2M 

NO. Strain 
Arg 

(mM) 
Cit 

(mM) 
Orn 

(mM) 
Cit/Orn 

OD 
(600nm) 

1 MEP12 
03401 0.4 0.6 20.6 0.03 4.64 

2 MEP12 
03402 0 0.5 21.5 0.02 4.33 

3 MEP12 
03403 0 2.0 20.7 0.09 3.91 

4 OLS 
3789 0 1.1 21.4 0.05 4.56 

5 MEP12 
03404 0 0.6 21.2 0.03 4.51 

6 MEP12 
03405 0 1.0 20.8 0.05 4.08 

7 MEP12 
03406 0 0.6 21.0 0.03 3.97 

8 MEP12 
03407 0 0.7 21.1 0.03 4.05 

9 MEP12 
03408 0 0.9 23.7 0.04 5.05 

10 MEP12 
03409 0 0.7 21.4 0.03 4.11 

11 MEP12 
03410 0 0.7 20.9 0.03 4.37 

12 OLS 
3797 0 1.8 20.2 0.09 5.00 

13 MEP12 
03411 0 2.5 19.8 0.13 3.76 

14 MEP12 
03412 0 2.5 20.9 0.12 3.73 

15 MEP12 
03413 0 1.0 20.7 0.05 3.80 

16 MEP12 
03414 0 0.9 21.0 0.04 3.91 

17 MEP12 
03415 0 0.9 21.7 0.04 4.29 

18 MEP12 
03416 0 0.6 21.9 0.03 4.38 

19 MEP12 
03417 0 0.6 21.4 0.03 4.04 

20 MEP12 
03418 0 0.8 22.5 0.03 4.09 

21 MEP12 
03419 0 0.6 21.6 0.03 4.33 

22 MEP12 
03420 0 0.6 21.8 0.03 4.07 

23 MEP12 
03421 0 0.7 21.4 0.03 3.98 

24 MEP12 
03422 0 0.5 21.4 0.02 4.46 
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25 MEP12 
03423 0 0.6 21.2 0.03 4.01 

26 MEP12 
03424 0 0.9 21.1 0.04 3.95 

27 OLS 
3818 0 0.7 20.1 0.04 4.34 

28 MEP12 
03425 0 0.4 21.1 0.02 4.48 

29 MEP12 
03426 0 0.4 21.2 0.02 3.84 

30 MEP12 
03427 24.0 0.2 2.4 0.07 2.81 

[0095] 3 : Lactococcus lact is ssp. lact \s(D7XPftiU'UC Sip# 

;UJt (3 7 °C% 4 0°C) (DBW 

i£#;UJt£3 7°C£/c&4 0°C<h Ltc&ft&s 2 t |W]^i(C LT, m 

wzmmbs TJv^-ycD^m^^m^tc, TIB©H3^(C 

[0096] 
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msm (MRSfi) 

NO. Strain 
37 °C 40 °C 

NO. Strain Arg 
(mM) 

Cit 
(mM) 

Orn 
(mM) 

Cit/ 
Orn 

OD 
(600nm) 

Arg 
(mM) 

Cit 
(mM) 

Orn 
(mM) 

Cit/ 
Orn 

OD 
(600nm) 

1 
MEP12 
03401 2.3 0.8 21.9 0.03 4.49 0 3.2 18.8 0.17 2.89 

2 
MEP12 
03402 0 0.8 22.2 0.03 4.51 0 0.8 21.4 0.04 4.00 

3 
MEP12 
03403 0.7 4.8 18.0 0.27 2.19 16.6 1.2 2.5 0.47 0.48 

4 
OLS 
3789 

0 4.3 19.3 0.22 4.05 1.2 11.1 9.2 1.21 2.95 

5 
MEP12 
03404 0 1.4 21.9 0.06 4.22 0 4.0 16.8 0.24 2.97 

6 
MEP12 
03405 0 2.1 21.4 0.10 3.88 7.5 3.7 10.6 0.35 3.25 

7 
MEP12 
03406 0 2.3 21.2 0.11 3.17 7.6 2.5 11.2 0.22 2.02 

8 
MEP12 
03407 0.2 2.0 22.4 0.09 3.29 6.0 2.1 13.6 0.15 2.21 

9 
MEP12 
03408 0.1 1.7 21.8 0.08 4.28 0 3.0 19.2 0.16 3.47 

10 
MEP12 
03409 0.1 2.2 21.8 0.10 3.15 8.0 2.0 11.6 0.18 2.13 

11 
MEP12 
03410 0 1.8 21.5 0.08 3.89 3.1 3.5 14.9 0.23 2.47 

12 
OLS 
3797 

0 3.3 20.3 0.16 4.43 0 11.6 9.6 1.20 2.90 

13 
MEP12 
03411 0.3 4.8 18.9 0.25 2.94 3.5 5.0 12.2 0.41 1.95 

14 
MEP12 
03412 0.2 4.7 19.6 0.24 2.98 3.1 4.9 12.7 0.39 2.02 

15 
MEP12 
03413 1.0 3.3 19.1 0.17 3.32 5.0 3.5 13.2 0.26 2.55 

16 
MEP12 
03414 0 2.2 21.3 0.10 3.25 2.8 3.3 15.7 0.21 2.42 

17 
MEP12 
03415 0 1.8 20.9 0.09 3.53 1.8 6.8 12.8 0.53 2.20 

18 
MEP12 
03416 0 4.1 19.9 0.21 3.19 1.0 13.2 7.4 1.79 1.40 
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19 
MEP12 
03417 0 1.6 21.1 0.08 3.84 3.2 3.2 15.0 0.21 2.82 

20 
MEP12 
03418 0 2.1 21.0 0.10 3.25 4.5 1.9 14.5 0.13 2.27 

21 
MEP12 
03419 0 2.0 21.1 0.10 3.33 2.7 3.2 15.1 0.21 2.04 

22 
MEP12 
03420 0.6 2.4 20.1 0.12 3.21 6.9 8.0 6.0 1.33 1.59 

23 
MEP12 
03421 0 1.9 21.1 0.09 3.32 4.4 2.0 14.0 0.14 2.71 

24 
MEP12 
03422 0 4.5 18.1 0.25 3.06 0 13.5 5.7 2.36 1.42 

25 
MEP12 
03423 0 1.8 21.2 0.09 3.29 3.6 3.6 14,2 0.25 2.49 

26 
MEP12 
03424 0 1.2 20.8 0.06 3.87 6.7 2.0 13.5 0.15 2.22 

27 
OLS 
3818 

0 10.5 11.5 0.91 3.94 0 15.4 4.2 3.68 3.04 

28 
MEP12 
03425 0 2.2 20.2 0.11 3.90 5.5 2.5 13.5 0.18 2.79 

29 
MEP12 
03426 0 2.8 18.8 0.15 3.56 3.6 3.6 13.8 0.26 2.45 

[0097] 4 : iftTuflffilg jL^CDLactococcus lactis ssp. lact\s(DT){/%— y(D 

SE ( 1 ) 

Tf^fflL/co T§E©iMillC§Ei6L/c5 7)1%— 

JPL/cM^S^?L (J&JMm©>j§Jt : 1 OfiM%) {\m n% Arg + 10% g 

7uEMi?LJ <h§Et~) 

[0098] TIE0H 4 NICIES L/c 5 R Si£ife©ESi&^>$© 2 0 m L £JI 

(8000 r p m% 1 0£fH) U Z.tlb 5 L/c0 

^(Dm. r 1% Arg + 10%MTM^?LJ ©40mL^95°C, 

/c<hil5lC% tulE(Z)i; 9 lC[°]l|X L/c 5 L/co SITUS# 

irep H£ilSgLTfr<^ M^J^?L<h;f^L/c0 i£# 

*at£4 0°C£i:tM 3°C, i£^0#^£4 0#^£<fctf8 0#^£ UT, 



WO 2015/111597 33 PCT/JP2015/051462 

[0099] T-fe-^/co Cit/Orn 

Ts C i t/0rn< & 6 ffci^£#§£^ tl/cQ 

[0100] fg4iS (MgMt®) 
(1) 

Strain Temp. 
Cc) 

Time 
(H) 

Arg 
(mM) 

Cit 
(mM) 

Orn 
(mM) Cit/Orn 

OLS3789 
40 

4 28.5 2.2 13.1 0.17 

OLS3789 
40 

8 17.1 4.8 20.8 0.23 
OLS3789 

43 
4 30.3 3.9 9.9 0.40 

OLS3789 
43 

8 17.8 14.2 12.3 1.16 

OLS3797 
40 

4 31.8 6.8 4.4 1.54 

OLS3797 
40 

8 22.2 16.6 10.8 1.54 
OLS3797 

43 
4 29.7 11.7 4.6 2.52 

OLS3797 
43 

8 7.8 31.1 5.3 5.91 

MEP1203416 
40 

4 33.6 1.6 7.0 0.23 

MEP1203416 
40 

8 27.8 4.2 14.9 0.28 
MEP1203416 

43 
4 32.2 2.3 9.7 0.23 

MEP1203416 
43 

8 23.3 5.4 18.7 0.29 

MEP1203422 
40 

4 31.7 1.6 8.2 0.20 

MEP1203422 
40 

8 23.3 4.0 17.4 0.23 
MEP1203422 

43 
4 30.6 2.1 10.4 0.20 

MEP1203422 
43 

8 19.2 4.4 19.9 0.22 

OLS3818 
40 

4 33.8 4.6 5.4 0.86 

OLS3818 
40 8 24.2 9.1 12.9 0.70 

OLS3818 
43 

4 27.6 10.9 5.9 1.84 OLS3818 
43 

8 5.3 30.4 6.9 4.41 

[0101] 5 : ©Lactococcus lact is ssp. lact \s(DT){/%— >CD 

(2) 

fe#Sg^4 4. 5 °C% 4 6 °CS ££>(C5 0°Cfr£> 5 Jt^"? 7 0°Ctt 

<hL/c£l^£, ^«y4<h^]*mcLT. 

Cit/Orn^Jzblxftim^att^S^Ls 3gtt£51££LT 

fffllfco 

[0102] 
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n5mwmum) 
(2) 

Strain 
Temp. 

Cc) 
Time 
(H) 

Arg 
(mM) 

Cit 
(mM) 

Orn 
(mM) 

Cit/Orn 

44.5 
4 28.1 4.3 8.3 0.51 

44.5 
8 18.6 13.3 10.9 1.22 

46 
4 27.4 7.4 7.1 1.04 

46 
8 17.3 18.0 8.4 2.14 

50 
4 28.51 22.53 2.56 8.79 

50 
8 8.90 44.05 2.72 16.17 

OLS 
55 

4 43.19 7.28 2.97 2.45 
3789 

55 
8 38.70 15.24 3.89 3.92 

60 
4 34.43 21.77 0.67 32.39 

60 
8 23.28 34.58 0.84 41.16 

65 
4 42.13 13.65 0.54 25.47 

65 
8 36.82 12.95 0.67 19.35 

70 
4 52.05 2.48 0.40 6.25 

70 
8 53.60 2.26 0.50 4.57 

Strain 
Temp. 

CO 
Time 
(H) 

Arg 
(mM) 

Cit 
(mM) 

Orn 
(mM) 

Cit/Orn 

44.5 
4 27.0 8.4 5.6 1.51 

44.5 
8 8.5 27.7 6.3 4.43 

46 
4 25.3 13.8 3.1 4.42 

46 
8 9.3 28.9 3.1 9.41 

50 
4 28.52 23.55 1.88 12.56 

50 
8 9.17 40.65 1.93 21.09 

OLS 
55 

4 24.59 27.86 1.22 22.76 
3797 

55 
8 4.05 50.45 1.52 33.25 

60 
4 20.32 36.10 1.00 36.10 

60 
8 1.93 54.84 1.65 33.24 

65 
4 35.22 19.91 0.96 20.85 

65 
8 31.83 22.94 1.46 15.71 

70 
4 50.83 2.49 0.48 5.19 

70 
8 52.73 2.17 0.58 3.77 
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m 5 

Strain 
Temp. 

(°c) 
Time 
(H) 

Arg 
(mM) 

Cit 
(mM) 

Orn 
(mM) 

Cit/Orn 

44.5 
4 27.3 10.2 5.4 1.89 

44.5 
8 9.3 26.2 6.3 4.14 

46 
4 25.1 14.5 2.5 5.83 

46 
8 11.4 28.8 2.6 11.25 

50 
4 35.23 19.12 2.22 8.62 

• 50 
8 34.55 19.13 2.20 8.71 

OLS 
55 

4 35.60 16.52 2.29 7.23 
3818 

55 
8 29.38 26.70 1.96 13.63 

60 
4 37.19 18.64 0.62 30.07 

60 
8 28.48 28.24 0.82 34.64 

65 
4 43.40 8.71 0.48 18.22 

65 
8 31.04 7.73 0.52 14.90 

70 
4 54.33 1.59 0.47 3.42 

70 
8 54.49 1.30 0.54 2.40 

[0103] 6 : Lactococcus lact is ssp. lact is 0LS3797tt^/c(i0LS3818tt£fJ 

m Ltcis KJU'J b(DM£ 

Lactococcus lact is ssp. lact is 0LS3797tt^/c(i0LS3818tt£fJffl Ls is 

hJUU (3-^UK) ZmitLtco TIB©m6^ 

(ClESL/cJim O-^h^-X) 9 5 °C% 

tco f UT. £(Z)JI^?UC, LTx Lactobacillus b 

u [gar icusfe <£tFStreptococcus thermophi [usCD^-aX*? — *? — £ 2 

<h <h t Lactococcus lact i s ssp. lact i s 0LS3797tt^/c(i0LS381 

8tt»jQU 4 5°Ctfi^tt, B-V)V h£S^sb/c0 

Lactococcus lact is ssp. lact is 0LS3797tt&<£t/0LS3818tt£: LT, MRS 

ip±fe©ipii)S£jSi'L>^H (8000 r pm, 1 O^flt]) Ls 

UtffflLfco Z(Dt%s MRSi&ifeCD^fflfitt, TIE©H6^(C|E®L/c 

L/c0 

[0104] 
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6i Jgf-ffL Witajt ®lr%) 
4^L 78.2 

JUMBAL 2.5 
(WPI) 0.2 

T/v =¥-:/?§$? (10fii%) * 10.0 

7K 9.1 
*u mm<oPH^SLIZ 

[0105] Lactococcus lact i s ssp. lact i s 0LS3797tt^rfJffl L/c^'n(C(i% 5 0#f!t3 3 

80%(CJSL/CO Jfc, Lactococcus lactis ssp. lactis 0 

LS3818tt£f£ffl Ltd4 mm 3 0. 8 3 °MVM btca 

ztib2 Lternsiz%mmmizm^ Ltczt ntc 
o t/c. z.ub%m% (a-^uh) (Dmmtynm&s 

[0106] Z.Ub%W4l (3-tfJls h) (DT)l%~ys ^hJU'JX 
S£)iy^u/c0 zco^mz. Tt?,(Dm7 mz^ti&t&v-zfc-otco 
%~ tls hJU U tlS £ £ tffilsS 

T^tl/co lJ, Lactococcus lact i s ssp. lact i s 0LS3797tt^/c(i0LS3818 

mzfemu (a-^uh) 
Z. ttfVRbfc ttt-otc o 

[0107] H 7 f!f 
mm %mmm (H) Arg (mM) Cit (mM) Orn (mM) 

OLS 

3797 
5.5 0 46 10.6 

OLS 

3818 
4.5 11.6 34.8 13.1 

[0108] S^MjZ, : 7)1%— yfrbis hJU 'J (Lactococcus 

lactis ssp. lactis 0LS3797tt) ( 1 ) 

-7)\,%~y-frbis hJU'J (Stt) 

(C^lNT^tltL/co ±§E©^«y-m, L. lactisfrMRSi£ttb.T-|$fg#Mf b 

XipJi^^lMllIc U tc0 LTN L. lact is£Mia1 ftS <h- ipJi)^ 

©p H L. lactis0i^^^'{$± U im t £ «h 
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"tzx\ Tiiti <j zmmmzmu u p H 
tfPfrl LTs f©p H L. lactisfrM R Si£ife-CiS#i£^ ( P 

H »Pi£#) L fc0 oSy, L. lactis 

£M R Sigite-e P H»piM<rZZt-Cs L. lactis(£>i£#)fea 

KJUU 
*tltL/c0 &fc\ MRS» 1 2 1 °C, 1 5^rit«lLfco 

[0109] 7KI^b^ h U 7A7K;^ (NaOH : 1 Ofim%) £i£#;fc;» U i£ 

m^(D p H £ 5 . 5 ICfrlftP £>. L. lactis 0LS3797tt£*!#*&# ( P H 

»Pi«) U a{«S£^0tft(C)iy^L/co L. lactis 0LS37 

97&©MRSi&ite©ESi&^)ft (i£#;UJt : 3 0°C% i£#0tP^ : 1 6 0#^) 

^ MRSigjtetc 1 mmxxmmLxmmm 3o°c, mwmm 
: 2 0 0 r pm) L/c0 ^1 

ay-c&ofc o 

[0110] iu ^ 

IXU fit, e©i£#;S£ r 1 % Ar 

g + 10% MTM^?LJ (C5fiM%-egfflLTlfSiM (i£#;UJt : 4 4. 5°C 

s i£#0tp^ : 8 0tP^) U hJUU 

o Z.(Dt^, mmmtLX, fu§E(m£#^£MRSigimc5fim%T«fiL 
xmmtm (iM;UJt: 3 0°c, ^0#^: 1 smm) u 7)i%-yfrb 

KJUU m2^^xfTt^(om8^z 

Cit Production 
(mM) 

Initial Cell 
(cfu/mL) 

Cit Production (x 109 mM) 
Initial Cell-H (cfu/H /mL) 

4H 8H 

Initial Cell 
(cfu/mL) 

4H 8H 

#HS 1.3 2.0 1.0x10 8 3.3 2.7 

p HffjiJfP 10H 3.1 5.4 2.3x10 s 3.4 3.0 

p HflJfP 11H 3.3 5.5 2.3xl08 3.6 3.0 

p HfJfP 12H 3.4 5.9 2.5x10 8 3.5 3.0 

[0112] £Lt©££y, MRS ipiteT'ff Sip# L /c^in" (Cjzblx LT, MRSigiTC 
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P HftjftpL. lactis(DJ7 

)i%-ythbis -J5s M 

R SL/c*I^Cj;fc$$ UTs MRS jgife-C P H»pi£# Utc% 

L. iactis0mmfann • mtiMW^tcv (DT )i%-y 
•frbis hJUU y^Gi^Mh^zmtiSfr^tco BW.mmz.bm LT 
, PH%mmmxtes miiMw^tcvoy^^-y-fr 
hi/ h)llJ y^(DM^M]^tmt{yt^t.^mx^tc0 &fc\ J|M£0#^ • #• 

(Di7)i%-yfrb^ KA'J y^oM%M]^&. mmmp£frb4 
mm&t 8vm'&(Dis K;UU y<Dm&*s (40#^ 
«h 8 0^r^) OTWdi U/Co 

[0113] ^ ^tc. p u%\\m%m®mw3p£frb 12Ltcmtr 
IZ-D^T. T1% Arg + 10% MTMS?LJ iZ&tt&mmffiffifrb 4 0#Fai&£ 8 

^®3£H<hUT. ^eti^tnxi0 6 Cf 
u/mL£:lXl0 4 cfu/mL (cfu : colony forming unit) U&Vs ip3tHf]£n/)v 

bmmcomMlZi^K IMSTLt^fco J:oT, T)l%-y^bis hJU 
U AD I tfg££ft£RTtgtett<£<. 
tfMLTl\fcAD I ~7)l%— yt^bis hJU U 
«h^)iy-e$/co z.(Dt^. mmmffifrbmm(Dmmizfti\ AD I 

i£S§ltefrb 4mm t 8B^£©^ 

[0114] ^$5^18 : 7jUdr~ yfrbis hJU "J (Lactococcus 

lactis ssp. lactis 3797$fc) (2) 

H»J7JCd3lNT, L. [act\s%pH$mmmtZ>t, (®$0 it 
m~£-?tcif, ^{40#^ • (D7)v%—yfrbis Kji/V y^0M 

=tz.-^\ L. lacfistpmm&mth-t&miz. T)\,% 
- y £ M R S igife(Cflp LTifSi£#t S £ <h T\ L. lactis@^#;Vt(C£ 

s;u>; >^©^W7!)^t-g.prt^ 
iZ-Dl^TtfkM L/c0 L. lactis 0LS3797$k£:ii^CDM R St^jfeh. 
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7)1%-y%o. 5Ru 
LTs T1% Arg + 10% MTMS?LJ \Z&\d)\s%~yfrb^ h 

^«£}iy^L/c0 M R Si^±te£ 1 2 1 °C% 1 

o 

[0115] L. lactis 3797tt©E^#)S (i£#;UJt3 0°C, J£#0tP^ 

16mm) %s (i£#;ujt: 30 
°C. mmmm : 1 6 mm) L/c0 ^LT. c©iSSi©2 0mL^I^I 
(8000 r pm, 1 0^>^) Ls ll^CD^^rllOJ-lX LTAV|QS H% Arg + 10 

% ©4 0mUC&ffiUT. (i£#;UJt : 4 4. 5 °C, 

: 4 0tP^) U hJU'J 

oTIB©H 9tis «h a y -efetca 

[0116] 7JU^->£0. 5fifi%-e^OMRSi§±fe 

(C 1 : 3 0 °CS J£#0tP^ : 1 6 0#^) 

Ltco fit, c©iSiift©2 0mL^I/^I (8000 rpmN 1 0i) 

m) U T1% Arg + 10% MTMS?LJ ©4 0mL 

izmmisT, mmm (i&^at: 44. 5°c, ^0#^: 40#^) u 7 
)\,%-yfrb^ KJUU y^cD&Mto^m^tco z.m%m&s TIB©H9^ 
iz^ tis «h & y -efe fc0 

Media 
Cit Production 

(mM) 
Initial Cell 

(cfu/mL) 

Cit Production (xlO9 mM) 
Initial Cell-H (cfu-H /mL) 

MRS 8.4 6.7x10 8 3.14 

MRS 
+ 0.5% Arg 

27.9 1.1x10 9 6.41 

[0118] J^±0^ay. at© ««©) MRS^±-fe-elfSiML/ciI^(Cj;b$xL 
Xs 7)l%~y^t^U R Si§±fe-eifSi^#L/cii^|-e(i. L. lactis(£>i£# 

J$lC£tt£J!Mi0#F^ (ZWU^r-Vfr^ hJU'J 

2 IC im £ &Z.t tltco 

[0119] ^MM9.: 7)V%~ytxb^ hJU'J (Lactococcus 
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lactis ssp. lactis 0LS3797tt) (3) 

mfe0U8lCislNT, L. lactis(D7)l%~ 

yfrbis KJi/'j y^(D^M!]Wmt.-3tc0 u. lactis®jg#friPift£ 

t&WilZs 7)U%-y^MR Si^JtetC^JP LtAv^p H»PmmtZZ-tX 

, L. lactis (DmWMz&tt (D7 )\s% -y ft h Jl/'J 

L. lactis 0LS3797 

ZJU^r-V^rO. 5 fiM%T"atjNM R Sp HfjtUtfiPipii Ls 

n% Arg + 10% MTMS?LJ \Z&\d )\s%~yfrb^ h 

JU'J >^©^«£)iy£L/c0 MRSi£±fe£ 1 2 1 °C, 1 5^1 

TilLfco LTAV,QS zcommzm 

JPU TJl^-y'MfkifO. 5fii%^^§J;9 (CflSL/c0 

[0120] ?mit+ h U 7A7K;^ (NaOH : 1 Ofim%) U i£ 

m^(D p H £ 5 . 5 IZftmbtetfbs L. lactis 0LS3797tt£*!#*&# ( P H 

mmm) u L. lactis o 
LS3797$©MRSi&ife©ESi&^>$ : 3 0°C, J£#0tP^ : 1 6 0# 

m) %s rju%~y^o. 5ii%-et^MRSmmz 1 fifi%-eSffiUT^ 
b, NaOH»U mm^(D pH£5. 5 tC^U^P (i£ 

#;UJt : 3 0°C, Mn&Jk : 2 0 0 r p m) L/c0 dCDMttol®. pH, 7 

)\s%-ym&s ^3tc 

[0121] J^±0^d3y, L. lactis®SfutC, TJU^-y^i^i^mP 

Ltctzz, mmr^mcommcD P Htf8. 3(C±#L/c0 ^LT, 

#H^0t p H©±#(ci; y, L/c 

•hStotiSo fcfcU (ti¥) Tiis ?LIta (afa) ^IHIIKci^ 

iu 1 ommmmz7)is%-y(D>m,&m^ tu 1 3mm 
mz7)u%-ym&&o tt£-otc« &fc\ 
Jttf2.7X10 9 cfu/mL <h & V s ttk&LZs (2fr<D 

1 ) J2TFlC<£"FUfc0 
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[0122] 8, 9, io, iu 12, 1 

IXU ^LT, Z.(Di^W^ ri% Ar 

g + 10% (C5fim%-e}gfflLTffSi£# (i£#;UJt : 4 4. 5°C 

s i^#0t^:80t^) U hJU'J 

o TIB0H1 0^(C^^tlS«h^1'J-efe^/co 

[0123] ^1 oi tSv-h/vy pH$iJfpt§#<Z)FJ# 
Cultivation Cit Production Initial Cell Cit Production (xl09mM) 
Time (H) (mM) (cfu/mL) Initial Cell-H (cfu-H /mL) 

8 0.0 6.3x10 s 0.0 
9 0.7 3.4x10 7 4.2 

10 1.1 3.4x10 7 4.0 

11 2.9 8.6x10 7 4.3 

12 13.5 1.3x10 8 13.0 
13 21.5 1.3x10 8 20.3 

JPL/co Z.Ub(D7)l%-y(DiMWh^\,^W&$:\t.'f%tZ>t, TJU%-y 

h)i'J y^o^MnWMfills £titco 
[0124] iMMl_0 : T)V%-yi^b^ hJU'J (Lactococc 

us lactis ssp. lactis 0LS3797tt) (4) 

^«y9(c£^T, ?LIta (MtiO <D&Wk*mfatZ>tu(c, T)i%-y^ 
i&ife^fSflptzts -7)i%-yfrb^ K)is'j y^(Dm%®WX^zimt.z> 

if, ~7)\/%— L&^IcitCjzblxLT, L 

fco iMH^0t©^±te(Z) P gimiyji©M{&I®tf{£"F 

L^t^t^Pibtltc0 U lactis£iS#UTVNS)S^T\ ZJU^r-

y%t%m (i&^>$) ^-JSLT (Ifr^ft(C) MLT, p HfrJ®itSiI 

<hT\ L. [actis0iS# jfthJU'J 

MRSi£±fe£1 

2 1 °C, 1 5^ril:'ilLfco 

[0125] ?mit+ h U 7A7K;^ (NaOH : 1 0fim%) U i£ 

m^(D p H £ 5 . 5 IZftmbtetfbs L. [act is 0LS3797tt£*!#*&# ( P H 
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(y)i%~y •. 1 Ofim%) £;Jli§Ma 

LTAV|QS Z.(Di%m (i&^>$) ICgSflPU 7)V%~y)m^.ifO. 5fifi%£& 

S<£ 9 (CflS L/co L. lactis 0LS3797tt©M R Si£ife©ESi& 

(i&^at: 3 o°c% mmmm •. ^ 60#^) MRS^^C 1 mm%x 
mmLTfrb. NaOH»U p H £ 5 . 5 (C»P L & £>iS 
m%m (i&^at: 3 o°c, :2oorPm) ntttc, 

U T)l%— y^MfkifO. SMwXtte&J:? (cliSL/co £ ©skills; 
, pi-u yj^%-ym^ 

m^iz^n&tioV-zfo-otco 
[0126] mmmp£fr >b8, 10, 12, 1 3 0#F^lC£tt£i£^$£$IXU 

^SjS^^KTK^'e^iP^L/co ^LT, T1% Arg + 10% MTU 

S^SB?LJ (C5fiM%-egfflLTlfSiM 4 4. 5 °C% j£#0tP^ : 

4. 5 0#r^) Us hJU'J 

TIB0H1 1 ^(c^^tis^ay-efe-^/co 

[0127] ®ng 7 h/vy y<D&&$j&b7si'*?~><DmQi%M<DM& 

Cultivation 
Time (H) 

Cit Production 
(mM) 

Initial Cell 
(cfu/mL) 

Cit Production (x 109 mM) 
Initial Cell-H (cf'u-H /mL) 

8 1.7 1.4xl08 4.2 

10 2.4 1.4x10 s 8.0 

12 7.4 2.5x10 s 7.5 

13 9.1 3.6x10 s 6.4 

£l±(Dt&V, giml!lji©MtfcI®tf7. 1X10 9 cfu/mL£&*>), 7t 

tmLXs ~15. ^«y9<hJ:t$$LT, 7)1% 

-yfrb*s hJU'J >^0lM$(i®Tlfco 

[0128] illil: hJU'J (Lactococc 

us lactis ssp. lactis 0LS3797tt) (Z)ipS)S©IJp|M^3/i©^lt (5) 

mfeflUi Otcfc^NT, ?LIta (mW) £i£#LT^Sj£^T\ T)U%-y 
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gSflPUT, p HfrJmSmt&t, 

at (tJ£5fe) CD p H»pi£#-t£il^<hJ:t$$LT, 

?LIta (MtiO tu(c, 
»1-Sii^^:J;b$xLT, hJU'J yA0|^$#fiTb 

fco L. [actisfri£#LTlN£i£^-£\ 7A%~y 
^/>1 t'-DX (38^ft(C) gSflPU&tf^ pH»pL. [act 

is(otsmMz&tfcoy)\s%-yfrib^ KJUU 
WimtS^t^C^TfiltL/co MRSi£±fe£ 1 2 1 °C, 15 

^fplT'SlL/co 

[0129] 7)V%-yyY.^^ (7)1%-y : 1 Ofim%) Srig^SlCgSflp U 

© p H £ 5 . 5 icfrlftp e>. L. lactis 0LS3797tt £*!#*&# ( P H»P 

i£#) LTs Z.(Dt^s 

ZJUdr-VTK;^ CPJU^r-V : 1 Ofim%) £)jIi®MaLTfr 

bs d(Z)ip±te (ip#>S) Ls i^i-feCD p H if 5 . 5 <h<£ 9 (CllH L 

fco L. lact is OLS3797tt0MRS 

: 3 0°C% mmmm : I 6 0#F^) MRSi£ifelClfifi%-C&i|fiUTfre>. 
ZJU^r-V^JP U p H £ 5 . 5 tc^lj^p £iS(i£# 

3 0°C% $#5£Jt: 2 0 0 rpm) TZttlblZs tmmmfrb 4 0# 
mmzs z^u^r—LTAV,QS z.(DmmizmuLs i£±fe© 
pHi)?5. 5 9 (CllH L/co £ CDllK^illS;, P H% 7)l%— >)1S 

, hJU'J >}j§Jts 

y-efe-^/co 
[0130] 10, 12, 1 3 mWi1k(Dt^WM.^WM U 

£7K7K^"e;^ip{^#L/c0 ^LT, H% Arg + 10% MTMS?L 

J (C5fiM%-egfflLTlfSiM : 4 4. 5 °C, i£#0tP^ : 4. 

50#^) u 7)v%~ytxb^ V)V)y^(Dm^M^m^tca 

s TIB0H1 ZmZTjk^tl&t&VXfo^tco $ttps rculturej & 

. n% Arg + 10% MTM^?LJ (C 5 fi*%"egffl L fc fc 
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(DXfoZ>o TSupernatantJ LTt#/c±;f £ H% 

Arg + 10% (C 5 fi*%"egffl L/ct (DXfo&o $ blZs rCell 

J (is LT±;f £P^l/NT[°]JjX Lfcaft^- 8 0oCT'^ip{^ 

#U *<DmzMmLt£*,<D% T1% Arg + 10% IZ 5 MmXxm 

IL/ctOT^^o 

[0131] ii 2S h/vy i/(Dm&®^b7;v^~y<DWW$M • P HfM 

Cultivation 
Form of cell 

for test 
Cit 

(mM) 

Bacterial 
Count 

(cfu/mL) 

Cit Production (x 109 mM) 

Initial Cell-H (cfu-H /mL) 

8 Culture 11.8 2.5x10 8 12.1 
10 Culture 23.0 2.4x10 8 23.7 
12 Culture 25.6 3.1x10 8 20.6 

13 Culture 24.9 3.2x10 8 19.3 

10 Cell 19.3 2.4x10 8 19.9 
10 Supernatant 0.9 

[0132] yji%-y sit) 

^©gSflDSrH^U t%m%T ZxmMLtco Z.(D£^S TJU%-
yot^m^omtw%mp£LTfribW<(DF*U T^%-y^mt>iztA-^y 

[0133] £Lt©££y, 5X10 a cfu/mL £&y, MM®\7 & 

<fc^Mji ottm^Xs mfamg.tfmmg.£te?tc0 ^«y9 
ttmLTs -7)V%~yi^b^ V)V')y^(Dm^MWm^t^-otca -D 
ty, ooTii, £££££, 7)i%-yt^b^ KJUU y^co 

[0134] t/c, L/cJf^<hJ:b$$LT, 

JJXLT;£!£{£# hJU'J 

hJI/'J V^^ntl^Co 

[0135] LTs g{*©<^£ 
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amm (mm) &20 
fi(D 1-50 fi(D 1 '>TZ>o Z Z i£±t^©M)j§Jt^ 5 fim% 
-z&zztfrb. mW(Dfr%m%LT{$.mTz>msiz&s i£±t^©M}j§jt 
&o. 25~o. 1 mm%£UW-z-^z>o 
£ LT) P 

Hmm%mLT%mwkutc^i&mt&t 
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HacOlfiH 
^in] 4om7o 

°CU-F(D%fc-&&mT&Z£&ftffiL£T&s is KJU'J ><DMMJj%o 

^cII2] *> hJU U tT7 -f X7Mt/c&7° 

• n^cii 1 KJU >j xDmrnmio 
*ftift3] 0 h m "V ^Tv • Xs "y 0 b-^^JVX • 7 T — ^ 

h/^UX • 7°7^ 'J 

1 ffl£/c&2ffl£l±-efe£, 11^112 lzmM,(Dis hJU'J >©11S^}£ 

o 

^cljt4] ?LIlaA?7^ h^'V^Tv • ^ ̂ .f ^-f-4 7 (Lactococcu 

s lactis spp. lactis) 0LS3789tts 0LS3797$k £<*:t/0LS3818ttfr 

1 mStcte 2m&±TfcZs 11^112 (CIE® 

(Dis hJU'J y(DmWU5:,t;o 

^ii5] *> K;UU u 4 o°c^±7 0 

°C&T<D^fc-ef£mtZZ£*ftWL£tZs is hJUU 

^cII6] *> hJU U tf 7 < XXi £/c&7° 

• 11^115 hJU U >#^IJ5£t)©S^i: 

~^3 /i o 

^<117] y7 h m "V ^Tv • Xs "y 0 b-^^JVX • 7?-^ 

hA'^JUX • 7"7^ 'J 

1 fflt/c(i2ffl^±-efe^, 11^116 iZtmOis hJU'J 

^t<lM8] h^'V^Tv • =? 9 ̂ r 4 XWM,^ 9 ̂ r 4 X (Lactococcu 

s lactis spp. lactis) 0LS3789tts 0LS3797$k t>0LS3818^^ 

e>&£S#fre>]iiR£ft£ 1 m%tci£2m&±x$>z>s II^II6(CIE® 

(vis Kjwj y^m^(Dm^)io 

^Cll9] 11^115 ~ 8 0l^t'utx—IKCIESCD'V hJU 
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'j 

^iH0] s;u>j y^m^W^°uXh^>, flails ~9©iN-fn^-
II(C§3m<D*> hJU'J 

mini] SJU'J 0°C£l±7 
h;u'J 

o 

^cII12] i^a©fu(C7>'Udr->;&^±te(C^JP'r^s 

i^a©ji^-eiT^ft(C7>'Udr->;&^P'r^, tL<&, i£S©j£ 
^xmmtf}iz7)u%-y%mnt&s ii^in wc§Ei&©j&^$©ii 

^1113] is t^JlsV ym£ffi££TZM£%$:'afrs fr?(DMR# 

mfcbntct^wfoomwi&xfo-ox, i; Kji><j 
p H^5 7 ^T©iB0(Cfe^^±-fe-eiM U fu§E»t) 

^cII14] U ©;^P(Ci;-pT^±tea) p Hl^clll 3(C|E®0 

^1115] *> KJU'J 3 5°C£l±7 0oC£lT©i£#;^Jt(C£tt 

MU'J 

x i^-D^WM^(D)^tfMlt)bUtci^WA(DmW5)iXh^X, is 

ZJU^-V^JP U ^pHtf 

5 j^± 7 J^T ©IBIS K & z> tmxrnm u x mtm±^ * n $> & 
Zt&i&fflLtTZ. mw^feo 

^116] i^(Dmlz7)\/%-y%:igmiz<M\\t&. 
^(Dm^xmWtfoizyju^-y^MntZs &L<&, i£S©j£ 

^xmm^nzyji^-y^mnt^. n^in 5 ic§Ei&©i&^$©ii 
mi5:,£o 
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[11^1117] ff *111 1 ~ 1 

bis hJls'J hJls'J >g±ffi&GTZM±yti 

rmbtitcn±ya&s mmzmmLxmmtz. !f*in ~4©^-f 
tifr—SJU'J y<DWiW5)k. fcb< UtfS 

1 0 (D^ttli^-^ZW.m.Ois h A'J >^Mj& 


