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A new bacteriocin producing lactic acid bacteria having antagonistic activity against Lactobacillus plantarum, was
isolated from Kimchi. It was identified as Leuconostoc mesenteroides, and designated as Leuconostoc
mesenteroides B7. The bacteriocin from Leuconostoc mesenteroides B7 named as bacteriocin B7 was stable in the
pH range 2.5~9.5. Bacteriocin B7 was active over a wide temperature range from 4°C to 120°C. It was
inactivated by proteinase K, trypsin, o-chymotrypsin, and protease treatments indicating its proteinous nature.
Tricine-SDS-PAGE of the purified bacteriocin B7 showed the presence of a single band, having a molecular mass
of about 3,500 dalton. Mixed culture of the producer and the indicator, Lb. plantarum KFRI 464 or Lb. delbruekii
KFRI 347, increased production of bacteriocin B7. This result suggested the presence of bacteriocin inducing
factor in the indicator strain. The inducing factor was localized in cell debris and intracellular faction of the
indicator cell, Lb. plantarum KFRI 464. Treatment of the inducing factor with proteinase K destroyed inducing
activity. This result strongly suggested that the inducing factor is a protein.
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CaCO7t 2% F7Fe MRS 30°ColA HAuYsts], £
BEE P colonyE FAMToE FAHow Ry
o BEE & F Lb plantarum <o) Tsle] BSAHRE A
7l g AEFE B2 T dn|Asle Hest
A #F, 28I Z 165 rRNA sequencing®] &Jsle] HE
Leu. mesenteroides B12.2 TR E #& M=ttt

FEE AR Al A AFE ArFeE
Lactobacillus  plantarum KFRI 464, Lactobacillus  del-
bruekii KFRI 347, Leuconostoc mesenteroides 218, Lactoba-
cillus acidophillus 150, Lenconostoc mesenteroides 1628-%
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e fikre] g oAl A RE 2AVE] st
AE A 7¥ske direct method 99} ¥iUAFA M-S paper disk
o 7teted A&AAFS BAFS agar diffusion method?S
W3t Al33}It}h Direct method:= 5 mL-MRS HA|H] =]
AN Fr1Hoz 24x7t A viYE Leu. mesenteroides B1
AAEE 30°CoNA 24717F B2t F7ulgstaA R A FFo|
ek AX 8- FAIET}y. Lenw. mesenteroides BTS 5SmL
MRS HAH[Z]] 30T 24A7F et 3, LA1E2](9,950
Xg, 4°C, 15min)3ld 343 A 4L membrane filter
(0.45um pore size, Millipore, Beverly, USA)Z A3},
agar diffusion method& ©]&3}e] RA|FF) t)dl A-8-A X
s AEAA FHAAFEY ARE AEs

=EFEH H=

PHEH S AiEhe EEEFBNE 30°CHA 24X7F A
g & 100 mL MRS brothol] 1% H=3led 30°ClA] 24
A1Zb etk i s 41828 (9,500X g, 10 min)3hed
0.45 um membrane filter(Millipore)Z. A Z3t[ch. A3t A4
A2 FHAZ(Labconco., Kansas, USA)3F} 50mM Tris-
HCI(pH 83) & 3% Z/FF 4mlol| SoN 2IAEAZ
A3}
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FAEZS AASIE Leu. mensenteroides B72] 37434
of w2 FFTAE A fsted 30°Celx 2447 Zng
Fg B7¢ 100mLe] MRS A4A wiA]o) 1% HESTH F 367
7+ ¥R OD. 600 oY FF=E EAsIn) ul
FAZte| e 2IFEI S FEAZN o8] Az agar
diffusion method?oll oJ3l Zrd+#<l Lb. plantarum KFRI
4649} Lb. delbruekii KFRI 3479 & A{AAg-S 2AMS}
WA A EZS Adte FHA7E 2ABIA.
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pHE| F&: FFEA B4 3 pHY FTFE Lolr
71 98t pH 2550mM Glycine-HCl), pH 4.5(50 mM
Sodium acetate), pH 6.0(50mM Sodium citrate), pH 7.0
(50 mM Phosphate), pH 8.0(50mM Tris-HCl), pH 9.5
(50 mM Glycine-NaOH)&#589% 1 N HCI# 1 N NaOH
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Trypsin(EC  3.4.214 type I, Sigma, Missouri, USA),
lipase(EC 3.1.1.3 type VII, Sigma), protease(type I, Sigma),
lysozymes 50mM Tris-HCl €FH(@H 7.5), pepsin(EC
34231 type I, Sigma)S S0mM citrate $EN(pH 2.0),
proteinase K(EC 3.4.21.64, Sigma)= 10mM Tris-HCI-
50 mM NaCl-5mM EDTA(pH 7.5), o-amylase(EC 3.2.1.1
type VII-A, Sigma)= 0.1 M sodium phosphate €& (pH
7.0 20 mg/mlr}t H=E FH|SAY. FEA2" 75 9
gl oAl B7d FHIE A4FE4AE HF 4mgml FE
37°CAlA 127 7HER WHSAIA B4 WslE Bt
HETEs ZE 598 A0 447 wia X2d R
o2 AR
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Leu. mensenteroides B7 WY o 2RE ZIFEAL 9
o2 Azxsgn. FHE 2FFEZEE 50mM Tris-HCl
gZdloz HY3lE DEAE sephacel column(250 mmX
24 cm)oll loadingdte] 50 mM Tris-HCl £33N (pH 8.3)8}0|A1
flow rateg 0.5mL/minZ 3t 3 FHF S5mLy Wit}
Ayl ERAYS SHIUL o|2HE dold EHE X
of, FAzIZsI FABAE FRIsA

FHEAE vehlie ZAES ZAFE Tricine-SDS-PAGE
(Sodium dodecyl sulfate polyacryamide gel electrophoresis) ¥
HOS ot AASAT. Gel 24L& 4% stacking gel
15.5% separating gel2 AME-3I$ATE Sample buffers 2X(0.125
M Tris-HCl pH 6.8, 4% SDS, 20% glycerol, 10% f-mer-
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captoethanol, 0.2% bromophenol blue, DW)2 A|z5}] Al&-3}
At AA AEE sample buffere} 1:12] B2 Eflsle] 2
T BN 387 7HEste Ar1gesah 1719% s
MO = 5X anode buffer(0.2M Tris pH 892} 5X cathode
buffer(0.1 M Tris, 0.1 M Tricine, 0.1% SDS, pH 825 1/5
i SJAIA ARSIt 7198 ¢A2E ATTO GEL(JAPAN)
S AMREIG e, H719%E 5 gelS coomassie brilliant blue R-
2500 2 QA% T destaining solution(30% methanol, 10%
acetic acid) o= A3ttt o] ) FFEAF EL=2+=
polypeptide standards marker(Bio-rad, CA, USAYE AM&-319ich

H=ME(Lb. plantarum KFRI 464, Lb. delbruekii
KFRI 347)0f o8t &w&E&9| inductionS 2t

FarEd ATl tigk 249 inducing 2HE-2]
7 B g3 g1 sl ATl daEE A
AETE FEuFedch. 100mL MRS HAuiA]o] 24417k
A widE BT B7E 1% HES dAMIA T F
& A0l Lb. plantarum KFRI 4649} Lb. delbruekii
KFRI 3478 Z+7f 192 JEste] 4A074A] st &
485 Y233 Inducing factor® ZHE-3HE B0} 7+
FAAF AEJ $X9 L inducing EHE AHRI] 9
sted, 3@ AX - 9o ERAS EE3lo daEd
A el ArFe & o #2448 ¥ 2l Inducing
factors H-83}7] #13ted 100mL MRS 8= 30°Ce]
A 24A 7Y BuitR DA TFT Lb plantarum KFRI 4649}
Lb. delbruekii KFRI 3478 Ztz}h 94 88](9,950X g, 4°C, 15
min)dte] FA ¢ A AE BEstHth S 50mM Tris-
HClI(pH 8.3)&%8A-S 20ml 7}3}%] sonication(Ampi : 60,
Pulse : 2sec, Time: 10min, Sonics VC 130, Newtown,
USA)EH 5 418-8)3}14(9,950X g, 4°C, 25 min)3ke] A Fuj
-8 (intracellular extract)@} M E2] H-3(extracellular extract),
2L cell debris® E&EH T AT £8-2 membrane
filter(0.45 um, Millipore)® A|dsl] A9 cell debris
£ 20mL MRS A ux]o] Zo] v}e)2] A induction A E
o] ARg-3F5ATE.
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#HE Jell= b plantarum KFRI 4640 258 A XU £
< IS o7)ol dARS G4 E ¢ F ©] inducing
factor7t 73] v Al Aake 2HAZE F AR FAL
3t} Inducing factor7t =] = AEU 3 pro-
teinase K& #F 2mg/ml =2 37°CA 5217+ wH3-A1
& protease inhibitor! AEBSF(4-(2-aminoethyl)-benzenesulfo-
nyl fluoride)E 100mM F%=7F HEE H718l 37°CAA 12
A7 A3 ERFZE proeinase KE A 2|51A] e
inducing factorS B79 F7}8le) FBA-L BLE g
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Table 1. Strains examined for antibacterial activity from Leu.
mesenteroides B7

Sensitive indicator Activity?
Lb. plantarum KFRI 464 ++
Lb. delbrueckii KFRI 347 ++
Leu. mesenteroides 218 +
Lb. acidophilus 150 -
Leu. mesenteroides 1628 +

DActivity was expressed as the diameter of inhibition zone against
each sensitive indicator. Degree of clarity of clear zone by growth
inhibition; 1.4~1.5 ¢cm: ++, 1.2~1.3 ¢cm: +, No clear zone: -
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Fig. 1. Growth of Leu. mesenteroides B7 in MRS media at 30°C.

221 AARE A Y38t #AE A 7Hke direct
method®$} Al WYFN-E paper diskell 713} agar diffu-
sion method”E Al A} ZFAdFF Lb plantarum
KFRI 464, Lb. delbruekii KFRI 347, Leu. mesenteroides
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B7¢] Alabeh= wheE] o4lS HHE| oAl B7oE Wit
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Table 2. Bacteriocin B7 production from Leu. mesenteroides B7

Cultivation Time(h)" Activity?
6 -
12 +
18 ++
24 +++
30 ++
36 ++

YLeu. mesenteroides B7 was cultured in MRS medium at 30°C for
each indicated time.

PLb. delbruekii KFRI 347 was used as an indicator. Degree of clarity
of clear zone by growth inhibition; 1.6~1.7 cm: +++, 1.4~1.5 cm: ++,
1.2~1.3 cm: +. No clear zone: -

Table 3. Effect of temperature on the antibacterial activity of
bacteriocin B7

T ° .
(tim’GI:‘e:f1 EZait;r;trient) Activity”

4(241) +++

30 24 h) o

50 (24 h) o

70 (24 h) s

100 (30 min) e

121 (15 min) S

ULb. delbruekii KFRI 347 was used as an indicator. Degree of clarity
of clear zone by growth inhibition; 1.6~1.7 cm: +4++, 1.4~1.5 cm: ++,
1.2~1.3 cm: +, No clear zone: -
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259 Fgk: vz 24 B7E -70~121°C B9l & <
XS AHHUTHTable 3). & FaEEL -70~70°C7HA] 24
AZrol A A A= 100%2] 4L Jee ¥ ofy
2}, 100°CellA 30, 121°ColA 1587F EAle] T ey
9] 24< 100% 2R FA3t gl ufg- g Ao
VERRT

pHS] 9% =le2l 22l B79) pH F8A-S dolrr] {3t
o] pH 2.59141 pH 9.57kA19] W 9ellA 25°CollA 244 7F A
3ty AhEde AT 2 Z3} Table 49+ 2] pH
25~9.571A] 24A17VE<t /g e] Wkt glod, W2 pH
TN wi-g- kFFE & AU

gEEe] Satge] Astsle dElge4ale e pHOA
34§ HolAY, wlf FeE WY pHAATE g A
o2 wyFEI Qe=dl, 2 A=Z Lb plantarum C-11°] A4t
1= plantaricin A pH 4~6.5 Alole] oMt 48
BRSO M Loy, mesenteroides subsp. mesenteroides FR52
57t AAFSR= mesenteroides 52+ pH 7.07FA] ¥]|@3 <t
Aeht 80°ColM 6x17F HE Al pH 70RTR=E pH 4.5904
o g3 Aoz eIt W3 Lactococcus lactis7t A
Abehe gl oo ® A AMSQ nisind &EE] £
oA & &3S H ASE YETH, old His| &
Ahgol] A dHEHE A F Aol BRI HS pH
JAoME et e A% Y&l Lb brevis B370] AAH3}
& brevicin 37 pH 2~109] ZAA I@AHL 22 e
MY Lactococcus lactis CNRZ 4810] A28l lacticin 481

Table 4. Effect of pH on the antibacterial activity of bacteriocin
B7

pH Activity”
25 +++
4.5 +++
6.0 +++
7.0 +++
8.0 +++
9.5 ++H+

ULb. delbruekii KFRI 347 was used as an indicator. Degree of clarity
of clear zone by growth inhibition; 1.6~1.7 cm: +++, 1.4~1.5 cm: ++,
1.2~1.3 ¢cm: +, No clear zone: -

Table 5. Effect of various enzymes on the antibacterial activity
of bacteriocin B7 ‘

Enzyme Activity"

control (non-enzyme treated sample) +++
proteinase K -
trypsin -
o-chymotrypsin -
protease -

pepsin +++

c-amylase +++

lysozyme +++

lipase +++

ULb. delbruekii KFRI 347 was used as an indicator. Degree of clarity
of clear zone by growth inhibition; 1.6~1.7 cm: 4+++, 1.4~1.5 cm: ++,
1.2~1.3 ¢cm: +, No clear zone: -
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Leu. mesentercides BT ERE] B8 de|g] e 75
gaaAEd 93 9SS A RYTHTable 5). Lipaset
lysozyme HEE o-amylase®] HEAllE= @440l ItiE
FAH, AFo} Fo| FFBAEE Yehls B B
X 2L =T & UJTh. 2 protease, trypsin, o-
chymotrysin, proteinase Kol €3] &#&/do] L= AL
2 wo} o] 3pdA EFL Tuidy EFR oFE &

A3t A

B7 ulez|4lel HE|

Leu. mensenteroides B70) A2rste vidg) o4 B7S AA|
31t 2aEd=E FH|9 gHE] 24l B72 DEAE-sephacel
Lole w3 F2rtE 1Y E AASAE W resinol] 2
X ¥ 50mM Tris-HCIO 28] &&Ho1x W& 2719
A peakS UL F ANCHFig 2), o EHEL FA
EE uUyold, ) Iz FZ47AxT T agar diffusion
method™l &3] FFBAE S A peak HOIAT 3
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Fig. 2. Elution profile of purified bacteriocin B7 from a DEAE-
sephacel column equilibrated with 50 mM Tris-HC1 buffer(pH
8.3).

The bacteiocin activity of peak I or II was assayed by agar
diffusion method.
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Fig. 3. Tricine-S
mesenteroides B7.

Lane 1: polypeptide standards marker (Bio-Rad, USA), 2: purified
bacteriocin B7.

PAGE of purified bacteriocin B7 from Leu.

&0l BHAE A Y. DEAE-sephacel 2012 w8z =7
ntE2 A 89S YEPH peak IIE Tricin-SDS-
PAGEZ @ 43 &Y Wi=g A8 § dSen, o BAe
£ 9F 3500 dalton§ =" FA 5 SthFig. 3).
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SA-Ed ANAT Len. mesenteroides BT A w52¢1
Lb. plantarum KFRI 464 B-= Lb. delbruekii KFRI 347&
ztzt E5hl 9 (mixed culture)ste] BFEA-L Wwsted ®Hgk
b el SR A3 BRhe O st Ao
Haf| drgdol FrtEle] e aaele] Edhulekel s
vle 2] 241 A4ko] inducing®-S #1511tH(Table 6). 254
5ol wel W 2] 241 inducing activitys A2 @2} Lb,
delbruekii KFRI 34791 Yl&| Lb. plantarum KFRI 4647} ¢
& 2] 941 B7 inducing activityE WFERAITHTable 6).
o|2RY ZHpdTe| EAlltle ofH BAL Leu mesenteroi-
des B72 2] 241 inducing factor? <148} ©] inducing
factor7} &) Al vrE|E] 241 B79] dFEdo] ¥ FUiEE
& 5 A

]

=

Table 6. Bacteriocin B7 production by pure or mixed cultures

Culture Condition" Activity?
Producer alone -
(B7 pure culture)
B7 with Lb. delbruekii KFRI 347
. +++

(mixed culture)

B7 with Lb. Plantamm KFRI 464 -
(mixed culture)

UThe bacteriocin B7 producer, Leu. mesenteroides B7 was cultured
alone or associatively with the sensitive indicator, Lb. delbruekii KFRI
347 or Lb. plantarum KFRI 464 in MRS broth. For the assay of
antibacterial activity, the MRS plate was overlaid with MRS soft
agar(0.7%) containing Lb. delbruekii KFRI 347 as an indicator strain.
OLb. delbruekii KFRI 347 was used as an indicator. Degree of clarity
of clear zone by growth inhibition; 1.8~2.0 cm: ++++, 1.6~1.7 cm:
+++, 1.4~1.5 cm: ++, 1.2~1.3 cm: +. No clear zone: -

olo] 3FEZ A4 inducing factorZ E-&-3= EZ 9
AeAdadge] AlZEY A (cellular location)E Lotyr] 98}
o 7R, Lb. plantarum KERI 464 B Lb. delbruekii
KFRI 3472] A3 9)(extracellular extract), A ¥4 (intracellular
extract), cellular debris +8 & Y7o Lew mesenteroides
B7 ulkee] Hristed fudel] o2 2Hel2] 24 inducing
w35 AERgth AEY EgdAe wtHg Al At
inducing &7 #2HE#] Z%Oi(data not shown), AL
28 2 cellular debris T O2HEE AT vEgien
A4t inducing E3F B 7 AT 53] AEY IR
cell debris H3ojx Hr} Z vejz] 24 B79] inducing &
7t el d(Fg 4). ole TATFTRl Lb plantarum
KFRI 464 XX [b  delbruekii KFRI 3473 Leu.
mesenteroides B79] E3MNF A FAskA ghdE] e A
A7 E37h vebd(Table 62 dXshs AR, & Lb
plantarum KFRI 464 L Lb. delbruekii KFRI 3479 A3
Holl Z)8h= inducing factorZ} 259t dEigl el A
g9l Leu. mesenteroides BT349] EFXB0NSS B3l BT
AZo| AL FEZ(signaling) HHE[Z A o] FHX1H
= 4342 AZEeiztt. & FwEd 4] rEHET
7} BHlEeE ofH EAS AASIL ©]F inducer®E WolES
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= @e REo] ‘peptide-based induction of bacteriocin pro-
duction’S A3t dedl, & A Faxte] Bils
histidine protein kinase®} response regulator= 4% two-
component signal transduction pathwayell <8} Z=d¥th= 7
o516 I lactiso] €3 nisin AY4te] o] 7ol HFHTE
= 2 ALB2E Lactobacillus plantarum C119"2} Lactoba-
cillus plantarum sake LTH 673904 HI1H ZH$-Z o|£9]
e g] 9 Ale] fi e FHEEE AYA e 1971elA
2671¢] olm|=ato ® FAE peptided] o3 dojdtl= A

=
i
K
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Fig. 4. Inducing effect of Lb. plantarum KFRI 464(A) or Lb.
delbruekii KFRI 347(B) on the antibacterial activity of
bacteiocin B7.

Cellular location of inducing factor was determined by
fractionation of each indicator cell. The MRS plate was overlaid
with MRS soft agar (0.7%) containing Lb. delbruekii KFRI 347 as
an indicator strain. 1: cell free extract of Leu. mesenteroides B7
culture, 2: concentrated cell free extract of Leu. mesenteroides B7
culture, 3: concentrated cell free extract of Leu. mesenteroides B7
culture with intracellular extract of KFRI 464(A) or KFRI 347(B),
4: concentrated cell free extract of Leu. mesenteroides B7 culture
with cellular debris of KFRI 464(A) or KFRI 347(B).

olt}, o]E % uhe|E] 4l AJ4te] inductiono] hal =] S
Al Aikzdo] wE] Al Aihts AAY o] oJw gt peptide
of 2Jafr] Yo o] peptide?] FEA = wel W S
A1) ERF = FajRivhs B thi-Eelth

wEbA] 2 A7Aze} 7ho] W oAl AL FERE 7}
ohd ZrrEA @25 E inducing agentoll T3t 5-= Bare-
foot S o|gt v Al AT Lb. acidophillus®.
FEl9) Lactacin Boll U3} Lb delbruekii subsp. lactis
ATCC 4792¢] inducing agent®] A7} 1€ vt e A
ez A7 R v gtk

weg) 4l AA AFoht FEAP A] Al FAR
L dgE] oAl AskasElioA HheE] 241 A O] (repression)
7t dAste] A A S YA K8l Eobd
t} dolxiete d4te] WAgithE Aot a2 B
BlZ oA A 287zl tidk FEs ols)r) BH ] eAl
AN HAZE HEiAie FAEY FaEtE ¢ U &
FFHoz 9HE A LTl o] dA A Y
ElUA] ¢e-2 Add Rt AAolA Hgol BEvbgdiez

Table 7. Effect of proteinase K on inducing activity of in the
filter-sterilized indicator cell extract

Enzyme Treatment” Activity”
Bacteriocin B7 alone +++
Bacteriocin B7 with inducing agent -+
Bacteriocin B7 with inducing agent treated with -

proteiase K (2 mg/mlL) and then AEBSF (100 mM)?

DEnzyme or AEBSF was added to filter sterilized extracts from
disrupted cells of Lb. plantarum KFRI 464, Treated and untreated
extracts were held for 1h at 37°C and then examined for proteinase K
and inducing activities.

YThe serine protease inhibitor, AEBSF was added after the inducer
was treated with proteinase K for 5 hour at 37°C and then held for
additional 12 hour at 37°C.

b, delbruekii KFRI 347 was used as an indicator. Degree of clarity
of clear zone by growth inhibition; 1.8~2.0 cm: ++++, 1.6~1.7 cm:
+++

&= o]#gt dAte] ¢ dojuER AAA|: FH8HE] A9
o] 2=t o}F7A wreElE oAl AikzA 7]l i3]
Al BgslA Addgel 7bsd AL ofun #A7EA elEd]
AL YPE ol8% BT wE oAl Aitdr AAM HheE
oA zFd FAD AR EAE I o)A B Axel
w2} BHe e 94l Aabeke] @Ekivty dwsta (it 1
o2 7 fFAHS v e A 9 o 2EFARY] &
2 S8 dossta itk

gy B Aol 7243 Lb. plantarum KFRI 464
v} Lb. delbruekii KFRI 34791 18t Leu. mesenteroides BT
o} ug|g] 241 AAEZ (inducing)?] B3k vhEE] oAl A
4530 uE g oAl A Fe2E nAE A - A
A ZdoA olaaly L, w4l ik i 4
A o 84e 3A FNE S U F713 Wyl A

7).

.

Inducing factor

Leu. mesenteroides B79] W3l dHee] @Al AER Sq
A8 Uep= b plantarum KFRI 4642 2R A XU 5
Z(intracellular extractyS =8]8} o] 7)ol waEs] & 44
& ¥ % o] inducing factor7} o3| vE|] oAl AAE
=272 4 U8R 2AMITE & inducing factord] intrac-
cellular extractoll proteinase K& RFg-A|Z] ¥ protease inhib-
itord] AEBSFE X #3}% T} Proteinase K A 2l5Hx] 22
inducing factorZ F7tst B79 ¥ 4H2 FstA ot
proteinase K= *2)3t inducing factorS 713k B7¢] =iz
QAL inducing factorZ FH7I8HA] &3l B7IHE wjgste] &
2wkl oald gra@de] A USith(Table 7). ©|Z7-E
inducing factore proteinase Kol ]3] 7taf=]o] ule)z]
24 WA JEFS FA ke ZeE Hol diAA g2
de & & ATk

B AgME Lb plantarums EFH0 R AA|shk= HHHE
2] QA A Leu. mesenteroides 55 A&A | AXZR
E] B28IAt). ©] Lew. mesentercides B70] A4tsl= BleE
QA1 A9 A pH FAlA FABIAL 100°C o] 22
M= A, EA 222 ojF L o & YA

N



Lactobacillus plantarum *-5A ) B 2] 24 AL = L AL g3 317

o} ol S48 AR xS AFel 448
Ae AESH AEREAZY AWIeAHS AAFETH

2| :
A2 e e AAAE & F e v
H2] 94l A4k inducing factorE BFElE] QAIAIAF S-Ak#

RAFFENE 29row, o] induction factord] Al
U X A9 o)Zle] wAA EHAS st
TRAETERE AAIEE inducing factor H7ol €3 ulg|
g oAle] BAEFES H-F-H1 A Z22PH (non genetically
modified method)ol] 2J3] Helg] oA MRS g &
UL B ol FHEAS AT XL F A
olth. &gk o] W AME3h= A TE 94l GRAS(generally
recognized as safe)= 1B AXGANE (L. plantarum, Lb.
delbruekii)©] B2 2|3&o] AR Al SkAlAlo] BR EwA] #&
el A glol B AEst vhestrE AAH gt
g Zojt}.

2 A7E vl Aol ofUd olo] 7hAS
Ueille o225 E Yol A4S A S de
£ (inducing factor)® FFRNL, EAAYESHE
I BA4E e 95k ol BEAAISIAL oj2H Y
FRAAE FR2Yse] 7]Ee veg el AR =
A7 &3} oju gk jolo] YA E
F7F XY= gl

olgfgl A Ay 71EY FEL gy
T AlAE 27 98 Aogy gEd 2
A 712b9] of&ef 7| o}F ToF FRE AT A
H, & grElg el AdEF AALEAIA
opet e F-EF AdTolr e} olg a3l 4
A Rie 482 5 0= ‘model system™S A F3A) 2
Zlojtt,

o OF
el =

Lactobacillus plantarum®] W3l 3+8A4S XU+s F-2k4
& ARNZHE 239 Th o] & Leuconostoc mesenteroi-
desC 2 FAEN O Leuconostoc mesenteroides BTS2 1
WAt Leuconostoc mesenteroides B7°0] AAvsle= ahela]
A E 22 B7) pH B @ ¢F8A o] Holt pH 2.5~
9.5 283l 4°C~120°C EH oM T SF8AS FdstA
A stH . vl 941 B7-& proteinase K. trypsin, o-chymot-
rypsin, 1213 protease Aol 23 FtBAo] ATFHER
peptidett THA R o] 7 F2AS o & Uk FAE
2] 94 B7S Tricine-SDS-PAGES E8}] Rxao] oF
3,500 dalton®)-& BRAEAT}. Leuconostoc mesenteroides BT
3 olofl A 5, Lb. plantarum KFRI 464 3-2- b,
delbruekii KFRI 347912} &ghifjgol] ojste] uiez] 4] BT
Aol F7HAE FRASIY I, ol HheEl el it fEE
Zol(inducing factor) AT dFUo EAES AALETH 7
FATFEY AXZEEE E31ed inducing factore: AT REF
9 MEHZ AEe £A8H2 49kt o] inducing factor7}
proteinase KA2]2 e 04l §28d& HEoZH o]
= S AGERALS AT
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