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CDiSH^il UC^L/Co L/ci^±fe-e(i, ZJU^r-V^JP 

U&lNjgjfeictb^T, al*)j!Jt&2.2~8.5{mc, i&^>$©0Dtt2. 2-4.1fSlC 
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1. T/V^^SrliiP Lfc MRS S 
Lactococcus lactis ssp lactis 

em NO 
4.MS [cfu/mL] zmmt OD (600nm) ODJ± 

em NO 
Arg- Arg+ 

Arg+ 
/ Arg ~ 

Arg- Arg+ 
Arg+ 

/Arg— 

JCM5805T 7.2x108 1.6x109 2.2 2.0 4.5 2.2 

IFO12007 1.0x109 4.2x109 4.2 2.4 5.6 2.3 

MEP1706301 1.9x10" 1.6X1010 8.5 2.2 9.1 4.1 

MEP1706302 1.6x109 8.3x109 5.2 .... .... .... 

MEP1706303 1.6x10s 8.5x10s 5.2 2.6 10.1 3.8 

Arg- : i//V3—^Sr F/otrSsiP Lfe MRS 
Arg+ : iZ/Va—*£ 1%£ >&: 2%-C'^iP bfc MRS 

[0034] 
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[H2] 

m 2 . P Ltc MRS 16 
Lactococcus lactis ssp lactis (DiS-^^CD Arg^ CitN Orn 'MS 

NO 

Arg- Arg+ 
NO Arg 

[mM] 
Cit 

[mM] 
Orn 

[mM] 
Arg 

[mM] 
Cit 

[mM] 
Orn 

[mM] 

JCM5805T 0.0 0.3 1.0 19.6 10.2 83.0 

IF012007 0.0 0.0 1.5 0.0 7.5 120.2 

MEP1706301 0.0 0.3 1.3 0.0 10.0 105.3 

MEP1706302 0.0 0.0 1.5 0.0 6.0 111.6 

MEP1706303 0.0 0.3 1.1 0.0 6.0 106.3 
i0^CO 0 121 mM T?fcofd0 
Arg- : P/oT^D Lfc MRS 
Arg+ : P/oiTA-^-^ 2%-ei<JPL/tMRS 

[0035] ggMI 2 

K=ivtix • 

7^ J XWMt'Is1E U X (Lactococcus lactis ssp cremoris) CDTIECD 3 Utt 

^wyi tmrnaakft-eigmistco 
(6) Lactococcus lactis ssp cremoris JCM16167T 

(7) Lactococcus lactis ssp cremoris MEP1706304 

(8) Lactococcus lactis ssp cremoris MEP1706305 

±§E (7) (8) l*s *&BJl<Dtii®Atf+Bl&Jj<D±?Lfrt>fr&L 
tcW^XJb §0 

[0036] (C^L/co 

y^^-y&mn ufci&Jfe-ctt, pH©€T^rp$y^ti/co 
[0037] (600 nm) %$t3lZ^Ltc 

0 T)[.^-y^)mu L/ci£±fe-m, 
g{*>j§Jt&2.7~6.2{£, iM)S©0D(i1.4~4.5fe(C±#L/co Z.(D%^frb 

j&HH LTs J£#;topH£±#£i±&(h^c, ^jft©pH©±^tc<fcy, si* 
{£££ tltct^TLb tlfCo 
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[0038] [^3] 

Lactococcus lactis ssp cremoris 

®*$NO 

±mW(. [cfu/mL] ±mmt OD (600nm) OD Jt 
®*$NO 

Arg— Arg+ 
Arg+ 

/ Arg— 
Arg— Arg+ 

Arg+ 

/ Arg— 

JCM16167T 2.4x108 6.6x108 2.7 1.6 2.2 1.4 

MEP1706304 1.2x109 3.3xl09 2.9 2.4 9.4 3.9 

MEP1706305 7.1x108 4.4x109 6.2 2.2 10.1 4.5 

[0039] 

T ji^-y ji-^y izm&t z>Tm(D 

. ̂ «yi tmmcom^xmmLtco fc/cu iM^jt&37oc<hL/c0 

(9) Lactobacillus reuteri JCM1112T 

(10) Lactobacillus brevis JCM1061 

[0040] (C^L/c0 

y^^f-y^mu ufci&Jfe-ctt, pH©€T^rp$y^ti/co 

[0041] (600 nm) ^^4 (C^L/c0 7)1%-

ufci&Jfe-ctt, yju^-y^mp i£#;S©0D 
£1. 1~1.4{£(C±#L/c0 

LT, i£#)topH£±#£l±& 

i£#;topHCD±#(ci: y% bUtc0 

[0042] [^4] 

4. 
7? <n>WM 

NO 
OD (600nm) ODifc 

NO 
Arg- Arg+ Arg+/Arg— 

JCM1112T 8.87 9.68 1.1 

JCM1061 2.37 3.29 1.4 

[0043] ggMI4 

^«yi izs^Tm^tcTUsmfaz. MRS 
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t'SipittUCftA.X, ^Jfe0!] 1 l^*ll©^#T'ipii L/c0 

(1 ) Lactococcus lactis ssp lactis JCM5805T 

(4) Lactococcus lactis ssp lactis MEP1706302 

(5) Lactococcus lactis ssp lactis MEP1706303 

[0044] m^mRSmmzX, Lfco 
mmtLXs gSxdpX (P2G : 7V^y~K£0.5! 7)1 

o(Low hea 

t) ©i0%7j<}^ (95°c, 5#^) L/ct© (^T r 

B?Lip±feJ ilB^MTuS^SBfLipitetCs fulE 

(>tf • i&lte) ^llyt^iLfco ip# 

^#(i30°C, 160^<hU 

[0045] (C^L/co 

7)\s%-y&m\iLtcmmxit, pH©€T^rp$y^ti/co 

[0046] (C^L/co 7JUdr->»JP L/c 

i&Jfe-Ctt, ZJU^r-V^JP U&lNi&jfelCtb^T, g{*>j§Jt&1.2~2.2{£(C 

±#L/c0 MRSi£ite££$#lC 

L/c^-h^IKc, i£#;S©pH(ZM£W 

t ti/co 

[0047] [^5] 

5. T/w^^/SrSsJp2> 

Lactococcus lactis ssp lactis COiltf^itf^^CO;§l£|| 

IS^NO 
^fejiiffC [cfu/mL] 

IS^NO 
Arg- Arg+ Arg+/Arg— 

JCM5805T 2.0X109 2.8X109 1.4 

MEP1706302 3.8xl09 8.4x109 2.2 

MEP 1706303 9.3x109 l.lxlQio 1.2 

[0048] ggMI 5 
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(4) Lactococcus lactis ssp lactis MEP1706302 

[0049] mmtLXs gSxdpX (P2G : 7+H17- K&'MUT^ZM) £0.11 T 

(J&J^?L (Low heat) ©10%7K;^ 

mfem) (95°C% 5£f^) LtcbfDts gSxdr*£0.11 

£31 ^x>It£1.2%-e» L/CMTU^X-T i£±fe (/1xX-r^©10%7j<;§5Ss 

5$:£M>£M) £l£a (95°C% 5£f^) L/ct© (J2TF rg5c*i>ri&ifej 

tAN9) £f^fflL/c0 ±IB©M7i;S^SB?Lip±'te<hM7i;^X'ffulECDM 

SLfcg*$©i£#^£l%(Z)J:b^ (M • i&ite) tglLTiSiLfco 

(£32. 5°C% 160^<hU 

[0050] oft£>©i£#^C£tt&pH(Z)ifci0t^b£^5 (C^L/c0 7;U^r->£» 

i^#©il^^^8~100t^ti(C, pH^±#LT^/c^\ 

(C, pH(i€TL/c0 pH©€T-r^0tlS^H 

<&y, pH©±Wt&^bfli^$ < &fc\ M7uS^a?Li^±te«hM7i; 

*x>r igtrett, pH©^0#^btcB^ 

[0051] 4% 8, t 

)i-^ys yy^-ys ?Lit g{*>j§Jt£)iy£ L/c0 ^©i£H£il6 L 

tco £ft£©i&^©lil^AN£80#F^£160#F^©iaUC, -

&(Dm\%[zm\\tz>z.tt?mi&^ntc0 ¥L^I®#± 
ibt. ipSjS^pHAMST LT^&^CD&s yy^-TCD 

[0052] %m<Dm%tfrt>wmmmvs 
ts 7;U^r->^0%-e(i3.0Xl09-e&&(mc>tf U 7;U^r->^2%-e(i1.0Xl 

010, 7;U^r->^3%-e(i1.3Xl0l0% ZJU^r->^4%Tii1. 6X1010-e& y. 7 

jUdr" >£^}JiS"e^JP'rS(C-3)tlT. a^)jiS^±#LT^/c0 t/c, s 
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t x -< mmxmtfcutic B% e> m e> n&& 
-otc o of Mju^X'f ipiteT'ts MTuS^SefLip ±fe TJU%—y 

M-ztis ?LI£a £im}j§Jt"ei£#-e^z>z.t i?mi&^ titc0 

[0053] [^6] 

S fi • T/V=¥^>-SrSSJD LfcMjcEMLJttti:3S7E^3:'f ifMKi&tt 5 
Lactococcus lactis ssp lactis MEP1706302 ©ifJJtt^CD 
y;V^-->- (Arg)s (Orn), 7^r-7, fL^, 

mm B#P^ 
[h] 

pH 
[•] 

Arg 
[mM] 

Orn 
[mM] 

-m=7 
[mM] 

¥LH? 
[mM] [cfu/mL] 

JSTC 

mmi 
t&M 
Arg : 0% 

2 6.36 0 0 2 8 2.3x10s 

JSTC 

mmi 
t&M 
Arg : 0% 

4 5.48 0 0 5 36 1.5xl09 
JSTC 

mmi 
t&M 
Arg : 0% 

8 4.46 0 0 5 76 2.8xl09 

JSTC 

mmi 
t&M 
Arg : 0% 

16 4.24 0 0 6 102 3.0xl09 

STC 
mmi 
if it!i 
Arg : 2% 

2 7.02 122 0 2 4 1.4xl08 
STC 
mmi 
if it!i 
Arg : 2% 

4 6.70 115 0 4 11 6.4x10s 

STC 
mmi 
if it!i 
Arg : 2% 

8 5.11 102 11 61 78 3.5xl09 

STC 
mmi 
if it!i 
Arg : 2% 

16 5.39 0 106 247 269 l.OxlO10 

->tm —» 
3S7C 

mmi 
mm 
Arg : 3% 

2 7.11 167 0 2 7 1.5x10s ->tm —» 
3S7C 

mmi 
mm 
Arg : 3% 

4 6.90 196 0 6 14 5.5xl08 

->tm —» 
3S7C 

mmi 
mm 
Arg : 3% 

8 5.58 193 0 37 80 3.3xl09 

->tm —» 
3S7C 

mmi 
mm 
Arg : 3% 16 5.91 0 163 337 317 1.3xl010 

5ST£ 
mmi 
mM 
Arg : 4% 

2 7.05 228 0 2 1 1.2x10s 
5ST£ 
mmi 
mM 
Arg : 4% 

4 6.85 253 0 5 7 4.9x10s 
5ST£ 
mmi 
mM 
Arg : 4% 

8 5.69 246 0 29 68 3.3X109 

5ST£ 
mmi 
mM 
Arg : 4% 16 5.99 18 203 470 349 1.6X1010 

M52. —* 
JS7G 

Arg : 3% 

2 7.05 219 0 2 7 2.3x10s 
M52. —* 
JS7G 

Arg : 3% 

4 6.83 187 0 5 12 5.3x10s 

M52. —* 
JS7G 

Arg : 3% 
8 5.46 190 0 40 77 3.5x10® 

M52. —* 
JS7G 

Arg : 3% 16 5.87 0 192 336 379 1.2X1010 

[0054] jgflftfl!! 6 
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2mm3.zt L 
testes 5^ 
(4) Lactococcus lactis ssp lactis MEP1706302 

6 mm & t/ 2 2 mmmiz v KJUU 
X ?Lit fcxi;t/a^)jiS£}iy^L/co iz^ 
n&mvzfo^tco 

[0055] IW~\ 

m 7. r;u3r~y&m)]n Lfcii7cMlfLJ:§«l^fc(t 5 
Lactococcus lactis ssp lactis MEP1706302 

7;v^f=y (Arg)s v-h/vyy (Cit)N (Orn), fLU, 

Hm 
[hi 

Arg 
[mM] 

Cit 
[mM] 

Orn 
[mM] 

IL m 
[mM] [cfu/mL] 

Arg : 0% 
16 0 0 0 76 1.8X109 

Arg : 0% 
22 0 0 0 83 2.4xl09 

Arg : 4% 
16 26 20 163 275 1.4X1010 

Arg : 4% 
22 0 38 194 400 1.7X1010 

Arg : 7% 
16 263 16 97 185 l.lxlO10 

Arg : 7% 
22 77 61 230 332 1.3X1010 

Arg : 10% 
16 517 11 30 119 7.4xl09 

Arg : 10% 
22 412 42 131 227 9.6X109 



WO 2015/111598 17 PCT/JP2015/051463 

§1^0150 

INT?LIta©i^#)io 

[11^112] ?L01 m L fotc y 7JU^->£#£&IN 

iSiWSLfc£ $(Cjzt^T 2 1*^111 lZ$m<Dfim. 

g| OipS/io 

[11^113] m&mifT^-y-fti; SJl/'J vtc^tU/cmtc, hJU'J V£TMU 

-^yiz^t^i-tmm^mt^. i*^in t/c(£2(c§ES®?Lita 

(D%pS/io 

[11^114] 7JU=£-V£i§ifelCO. 5~ 1 5ft*%T^jQ-t£, !f;£lI1 ~3 

© IN -f ti fr—il (c IBS(D?LIt m (Di£#;£0 

[||^<II5] K=1 V t)X • TV. "yO KA'^JUTV • 7 T~ / 

>^AV ^ hA'^U^ • 7°7^ IU iVrP3'^7' 71-^'J 

7>, ^-=1 V tlT, • ^<y 

^ h/^JlTs • 7$P^7^ ^ h/<^j\sX • 7°U^7>. 7^h 

/<?Jl>Z • a JT'JS =?$ KA'^UT. • 7^> K7 7^7h/^f 

;i/7. • ^^7 SA'^vll/T, • ^)\y-j\sv 

1 mZtcte 2iffi£LhT£>£. II^I11 ~4 0lN-fti^ 

—iM(CHfl^(Z)?LISs©ipS/io 

[11^*16] WbWMtf^V S P v t)X • ^-r-f -r xs 7^h3f 

• 7°b 1 flt/ctt2ffii^± 

T£>3s 11^115 (C|E®©?Llts®ip#;io 

[11^117] Jg^>$£iS#U&lN% H^il 1 ~60lN-ftl^-iI(C|ES< 

©£PS/2AO 


