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The objective of the this study was to investigate the binding capacity and removal ability of lactic acid bacterial
strains obtained from Korean soybean paste for mutagenic heterocyclic amines (HCAs) formed during cooking of
protein-rich food at high temperature. Among 19 strains identified by carbohydrate fermentation and 16S rRNA
sequencing, the live cell or cell-free culture supematant of Lactobacillus acidophilus D11, Enterococcus faecium D12,
Pediococcus acidilactici D19, L. acidophilus D38, Lactobacillus sakei D44, Enterococcus faecalis D66, and
Lactobacillus plantarum D70 inhibited the mutagenesis caused by either 3-amino-1,4-dimethyl-5H-pyrido[4,3-b]
indole (Trp-P-1) or 3-amino-1-methyl-SH-pyrido[4,3-b] indole (Tip-P-2) in Salmonella typhimurium TA98 and
TA100. The bacterial cells of the isolated strains showed greater binding activity than the pure cell wall,
exopolysaccharide, and pepetidoglycan. The carbohydrate moieties of the cell wall or protein molecules on the cell
surface have a significant role in binding Trp-P-1 and Tip-P-2, since protease, heating, sodium metaperiodate, or
acidic pH treatments significantly (P<0.05) reduced the binding efficacy of the tested bacteria. Addition of metal
ions or sodium dodecyl sulfate decreased the binding ability of E. faecium D12, L. acidophilus D38, and E. faecalis
D66. Therefore, the binding mechanisms of these strains may consist of ion-exchange and hydrophobic bonds.
Especially, the high mutagen binding by L. acidophilus D38 and L. plantarum D70 may reduce the accumulation or
absorption of Trp-P-1 and Trp-P-2 in the small intestine via increased excretion of a mutagen-bacteria complex.
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A5 ¢ 2% FoiEdEgt ofyet 2|7t vl st
= 57 Ao & QA= Azkst o] fird 4= Ut &,
AEY Az, 7HE 9 2 sk I Foll A== EFolU 9
2 s2 v o A AZHVE 9 59 L9ER
ol gl eIy o] WAHTE Ao Falgt Ao)d &
AHo|¥S DNA H7ES FATCZN REY e ¥g ¢
AAA| &3S ZHgTh(Dipple, 1995).

53] 28|11y Fof T2 WA == S AU heterocyclic
amines (HCAs)Z 2 SFU AL RSt A, T, 7 2
A2 5 1l AES FE2 gAY 7R = T EE
3 o 24 WA= tHGaubatz, 1997). HCAs2] aminoimidazole
HBO o=} AR creatined} creatinine . 2 X -E] A E|
), 71 2Jo| % Maillard ¥H-3-& F3f ofn| At FF4] ¥-3&
2R WA (Jagerstad ef al., 1991). 2¥]H SFZHE &
A== HCAsS 9F200] £0 2 713 tf #4]Ql £33 2-amino-
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1-methyl-6-phenylimidiazo[4,5-b]pyridine (PhIP)2 creatinine,
phenylalanine @ glucose E£¢HE2] 71g] o3 FAHEZE 7
& Ha17), wo|, A 9 7k ol oF 1-50 ng/g A= EA
3Ith(Skog et al., 1998). 2-Amino-3,8-dimethylimidazo[4,5-f]
quinoxaline (MelQx)- creatinine, glycine & glucose 2] 7} 84
2 A EY, H317] 225 Woll =9 ppb 71 FE A e
Z &#A 9}t 3-Amino-1,4-dimethyl-5H-pyrido[4,3-b]indole
(Trp-P-1)3} 3-amino-1-methyl-5H-pyrido[4,3-blindole (Trp-P-2)
2 tryptophan €83} AHE0]H, 2-amino-6-methyldipyrido[1,2-
a:3°,2’-d]imidazole (Glu-P-1)Z} 2-aminodipyrido[1,2-a:3’,2’-d]
imidazole (Glu-P-2)2 glutamic acid & E3l&E0|c} F2] globulin
7F8 I Fof 2-amino-9H-pyrido[2,3-blindole (AaC)} 2-
amino-3-methyl- 9H-pyrido[2,3-b]indole (MeAaC)X:E tryptophan
o 2R E] AHTH(Skog et al., 1998).

In vitro 7ol A viFE ZH-7-9] Al Z= HCAso]| 23 A4
olat A BAIEA] wHo| S THTohda er al, 1980).
HCAs-& CYP1A2¢] 3} thaba 02 243} =]o] hydroxylamino
LA E A8}, acetic acid L sulfuric acide}e] o AH| 23}



74 Sung-Mee Lim

Hh&o| 9]3] DNA HE7HE-2 g AJstckKato and Yamazoe, 1987).
PHIPE 417 Fol hElTh SehE ST e al.,
1991), Trp-P-27} G5 Aol 4132k Zlol 4 ero] £
E 10 ™(Takahashi er al., 1993), 2-amino-3-methylimidazo
[4,5flquinolone (IQ)X ZIA|Eo] HZEE FoFE =t
(Adamson et al., 1990). HCAs9] MAF Za] &9} A7t
e W AiHHOR B LR zad A9 © Be
%O HCAs7} A== A2 A qirk(Skog, 1995). wet
A 753 HCAs 9] A& Faslstal ol fallEdE AAT
% 91 BT 7S o] ZE olof Tk,

212 A7) T2 SARES AJolo] Wrhalol M F
s 23 1Q0 9J3) f-=9 ot 7HA 2 2] DNA &4
o] wo] A=t 3t tH(Knasmuller ef al., 2001). HCAs
L Lactobacillus gasseri®] N| o] F2 AFH O ZN A|AH
Qe MEHY o BHo= Ao Y g =8A47F &
Aok A2 WebHon Eug #47HHCASS] 23] $03
AL sl Ao = g FrtH(Sreekumar and Hosono, 1998a).
HCAs2 F2 I3 9FA2] peptidoglycan Zof F2tE, 71
ST A2 9] oJute] o]F JAEA-E FZAA A|AT

= A3} ¥ 1 Eth(Zhang and Ohta, 1991). w&hA] HCAs
o thgt fAFS rEaHe] Aol ot A4 AgH A
APE B35, GAE F419 27] GAIR] Ed¥el WA &
Ho g APE = AL JAISt=d arHd A= d=A Utk
(Ferguson, 1994).

waka 2 Agtolds Trp-P-1 € Trp-P22RE {4H
Salmonella typhimurium TA98 and TA1002] EHHo|o] thgt
A JA BHE S48 HCAsol tigh f-4kE Al 29
A4S IRlstH L, 2ol Bofste AlZZE D EdH0lY
T} M| Afol o] AghAle ZARSFHLE E3E Caco-2 Ao H
AR $AES 2AI] B0 2le] B 15 o
obxE gttt

M= 2y

2 Y W 5

2 Aol AME #= A E(Lim et al,, 2006)0] g
FomRE Bold RAE & 1988 Ao AP
Lactobacilli MRS broth (BD Difco Co., USA)o|| A vljFsle] A
oA g 9] vl AL 20% glycerol(v/v) stock .2 A3}
of 0ol MBI, A o] MRS agar AR 4
oA 33] At vigst] SE =2 F ARSI AdE o
& Cenci 5(2002)f| we} 1 EM & A|2o] e, a4 A
A, A E 7EA BT, A4 EHEE, dE oL AT E Ak
Q74 5 Q0] o s 5 WSl Fefety 9 wjerely 5
A& Arw H 9kt T3 API S0CHL (bioMérieux Co., France)S
olg3to] & a8 AT

{AA G749 B4 (16S rRNA sequencing) ]| 23t 53&
A3l Zoetendal 5(1998)9] Wil wa} DNAE &35t
Z, MRS broth A}ol| A v kg Bl FoH(5 ml)-2 1,500xgo|A] 55

7 YARE sk ME JAEY 2ol 1 ml Tris-EDTA buffer
(pH 8.0)0] €& A Fth A= @=L bead beating, phenol-
chloroform &% 9 ethanol o] 2|3 A|Z 2] DNAS A3l
t}. 18 & 27F (5"-AGAGTTTGATCCTGGCTCAG-3")9}
1492R (5'-GGTTACCTTGTTACGACTT-3") primerE AR5}
o polymerase chain reaction (PCR, Bio-Rad Laboratories Ltd.,
Canada) 2 2 $-AAZE ZZ(94°C o)| A 187t denaturation, 55C
of| 4] 187} annealing, 72 C of| 4] 287} extension) A|F T} A7]19
&2 2 DNA bandE <13t £ QIA quick PCR kit (QIAGEN,
USA)Z AAIsIATE oA AHE-2 sequencing & F3 43}
P, 714 EL GenBank (http://www.ncbi.nlm.nih.gov/)2]
database?} H] 13+ & BLASTN program (version 2.0.8., Altschul
et al., 1990) 0.2 AFEA-S zA}sHe] EA 51T

SHHOIA U 59 2EIE M=

Trp-P-13} Trp-P-2= Wako Chemicals Inc. (Japan)ol A -
slo] Agof ARESHATE ZH HCAs= DMSO (dimethyl sulfoxide,
1 mg/ml)of| £3A|A 20°C o) B33}k A¥ 27 5X phosphate
buffered saline (PBS, pH 7.4) WA Zt =of gb& the 0.45
pum millipore membrane filter (USA)Z A3t & A3} )
Aroclor 12540 oJs) f=9 F 79 mlo|a2E EIE2
Molecular Toxicology Inc. (USA)ZHE F3tR 1L, o]= 7+
A B0l Y E43E {8l ARE-SEltE 19 thE Maron
I} Ames (1983)9] o] wat S9 fraction 10%, MgCl,-KCl
salt 2%, 1 M glucose-6-phosphate 0.5%, 1 M nicotin adenine
dinucleotide 4%, 20X PBS (pH 7.4)& &3t 5 o3} Al (o,
0.45 pm, Roshi, Japan)3}o] S9 mixE &4 th

Maron®} Ames (1983)2] preincubation Ames testo] wz}
HCAs© 2HE S5 S. ryphimurium TA98I TA1002] his”
8] Sduo] fo] gt $4kEe] FEAMO] BAS ZA
St} Frame shift mutant?l S. typhimurium TA98 (hisD3052,
rfa, AuvrB)3} point mutantQl S. typhimurium TA100 (hisG46,
rfa, AuvrB)Z histidine FFLTF0] FHAAFE E1s7] 9
3f] ampicillin (25 pg/ml)2 $H7-3F Nutrient Broth No. 2 (Oxoid,
England)o]| &3t 37CollA 24A17F viFatat. w2
minimal glucose agar (7<= 1 L 3 magnesium sulfate 0.2 g,
citric acid monohydrate 2 g, potassium phosphate dibasic 10 g,
sodium ammonium phosphate 3.5 g, glucose 20 g, histidine
0.05 g, biotin 0.00074 g, ampicillin 0.025 g ¥ agar 15 g &)
B wfjxo] HFsto] 37CoA 48A17F Bkttt MRS
brothol] FE3ke] 37T ol A 24A17F v FEE & Aol vjFA-E
AA1EZ|(7,000xg, 108, 4C)3}to] GAMF Al E A E(live cell
pellet, LC)T} uljoF AF59(cell-free culture supernatant, CFCS)
o2 BaEsigch o|gf LCE PBS Yol @8 AlA #4319,
CFCS+ 0.45 um membrane filter2 & IFAF Tt G4 LC &
2 CFCS (100 pl), S. typhimurium TA98 &2 TA100 v
(100 pl), EdHo|A A& £B(100 pl) L 0.5% S9 mix (500 ul)



< AaE Aol War orA W 37°C ol A 307 X5Hgt ok,
Z3HE-2 0.05 mM L-histidine/biotine¥} 0.09 M NaCl- §+§-5F
molten top agar (0.5%, w/v) 2 mlof| F7}5}] vortexingdt Th2-
minimal glucose agar (1.5%, w/v) H 8] R] Qof Fo] SIA|H
t}. o ARE-E HCAs®| 5=+ plated 1 ng AREsHth &
FE-S 37Cof| A 48417 w3t & his” revertants HZ5 A
ool BMo] AL ST 3, FEAANS()S
[(a-b)/(a-c)]*1002] Al thstgaL, ojnf a= LC &2
CFCS7} Q= A 3loflA] HCAsol| 2J3 G%=% histidine
revertants®] 4, b= LC &2 CFCS7} £A3M= Ate] 3}lof|A]
HCAs9] 9J3} -S-== histidine revertants®] 4= 2 c= HCAsO|
e Aol A B EdHe] =5 UeH.

Cell wall (CW), peptidoglycan (PG) ! exopolysaccharide
(EP) ®MI=

frAte] CW& Gopal# Reilly (1995)9] ¥ whzh A=
319tk MRS brothol| A HjFgh FAkt viFY 0 2 HE dojzl
AIZ(1.0x10"° CFU/ml)= PAlEe]sto] MZ YAES 3|53
T Hatgol| A AlE @R sonicator (Qsonical,
USA)E A}235}9] ice water bath oA 102 7H2 o2 22}
whfstATh AAE2](1,000%g, 102, 4C)oll Js) T ==] ¢
2 NEZ ZFES AASHLL, LialEe(15,000xg, 258)5tH
CWE ¥3ictt. CW=PBS (pH 7.0)0]l | & EF A]7]1L o]& MRS
agar FHH) o A HFhe] 37C oA 2447t vl =
ANzE7} 251t 2ol 23] &HtA T E=RE ERIsHH
39 th2, CWE 15 mM NaCl¢} 50 mM Tris-hydroxymethyl-
aminomethane hydrochloride2 A| &%t 3 1X (pH 7.0)o]] &E}
Al#A 50 pg/ml RNase2} DNase S 27151 t). 37 C oA 9087+
HRSAIZ] & AAEE](15,000xg, 254, 4C) 34 Fojd CW+=
PBS (pH 7.0)2 A &3} 20 g/L sodium dodecylsulfate (SDS)
2 Agstal I F 70C oA 2X7t 7FE A7 st AlZukE A
Azt £8Eof SDSE A AsE7] Y34 PBS (pH 7.0)2 A
Holal YR 3ok 52 x5t &5 CWE I3tk

EP2} PGE Sreekumar®} Hosono (1998¢)2] Hhiof ula} &=
H]3}H T CWoll 5% (w/v) trichloroacetic acid (TCA)E A 7}3}
o] 90°C oA 1587 AEsial ¥ & SFE2 YZAA A&
2](11,000xg, 15&)0] 93] -2 JAHE(TCA 284 £d5)2
5% TCAZ M| A3t 52 ZAXAA PGE At 3, CW £
=9 dAETolA dojzl FTATCA &34 EEE)l
95%(v/v) ethanol-Z 28] A 7}5}o] 4°C oA overnight H¥H-3-A]#
EPS &%t ¥4&2(2,000<g, 15&)8te] EP7} :23te A
E2 Ao] ethanol I} ether 2 A| 23t o2 52 AZXA|Z T

HCAsOll CHSt A Mol Zea =H

MRS broth AFe]| 4] 37C, 24 A|7F uljFste] G2 vl o
A1E2)(7,000xg, 108, 4T)3le] AZE 22 3 PBS (pH 7.0)
2 NFste] Az deAE Azt Fegt A AlZ
(1.0x10" CFU/ml):= PBS (pH 7.0, 0.9 ml)o] 28471 0.1
ml HCAs (10 pg/mD)3} 37°C ol A 3087F ujoFAIZ] ok A&

SAHE9] heterocyclic amines A A% 75

2](7,000%g, 108, 4TC)st v A5HE 22 T 045 um
membrane filter2 A|#stGch 54 A%XH CW, EP 9 PG (2
mg)+= PBS 0.9 mlo]] @& A]7]2 HCAs (0.1 m)S F7}8ke] &
At Azt 22 2o g yAIFTh AR el ZEsHe
HCAs2 Sreekumar2} Hosono (1998¢)¢] wWHeHof wha} high
performance liquid chromatography (HPLC, Shimadzu, Japan)
9] reverse-phase column (Shimpack CLC-ODS 6 mmx15 cm;
Shimadzu) &2 £43te] FAkdt A Z| gt HCAse] A3
2 ZASHSTE HCAsES 0.1 M citrate—0.2 M Na,HPO, (pH
3.0): acetonitrile: triethylamine (50:50:0.05, v:v:v)2] o] 5AMS
ARESHe] 1 mimin®] 422 o] FAI7| FEE(254 nm)E
EA5H4th. fAkt Al Big HCAs9| A3 ok 49
w2t S5t 2 (%) = [1-(A & 9] HCAs peak H2)/th
Z3-9] HCAs peak H2])]x100.

HCAsS ZEA7I= FAkE MIZE &2 ZA}

HCAs 9| Aol Tojsh= fANF Al 8-S st ¢
3] 714, a4, AF 9 sodium metaperiodate 52 #| 2|3t A|3Eo]
gk HCAs 9| Z#ES& ZASHITH MRS broth WollA] BieFE
HFol g A4lEeste] AZ(1.0x10" CFU/m)E PBS (pH
7.0)0] #gF AJ1 thE 100C ol A 2087t 7FE APgt & SA|
WAL, 5EZE vortexingSte] 7HE A B/4E SHES AA
Sttt &4 (Sigma-Aldrich, 1 mg/ml)2] FgS AmH7| ¢
3, Z+Z+9] buffero]] &3fA|7] a-amylase (50 mM sodium
acetate, pH 6.0), pepsin (10 mM citrate, pH 2.0), trypsin (50
mM Tris-HCI, pH 8.0), proteinase K (50 mM Tris-HCI, pH
7.5), protease (50 mM Tris-HCI, pH 7.5) ¥ lysozyme (50 mM
sodium phosphate, pH 8.8) 5-2] &4 &S FH|s}H ). A
& AIZ(1.0%10" CFU/ml)E &4 go] H71EE 3 37°CollA]
2AI7H HRAIR] T, 587 7HE A Ette] A vhe-E SRR
o} Aol that G Lokrr] $15) AlE(1.0x10" CFU/mI)E
pH 2.09} 3.02.2 ZA3t glycine-HCI buffero] 4Z3}to] 37°C
of| A 2417t vl oFal Tl T3 10 mM acetate buffer (pH 4.5)9])
3| X171 sodium metaperiodate (Sigma-Aldrich, 50 mM) £
o Ak AIZ(1.0x10" CFU/m)E He]sto] 47C oA 24413t
HjFekal W 3 ethylene glycol& A 2)ste] E3HE Woll EAst
= =3} sodium metaperiodateS A|AstAcE E8|8keHE =
ZAstol|l A 2tz AE]gt § HPLCE ©|-§3t¢] HCAs®| tigh 34t
o+ AlZ9 2SS

HCAsQt SAKR ME AlO[o] ZiEH HEAl XA}

L1 HljoFol o 2 HE] mo AE(1.0%10'° CFU/ml)E PBS
(pH 7.0)°ll @ A1 & 50 mM 9] 5 =2 B SDS, NaCl 22
CaCl, 5] G0 &l 7ksto] 37°CollA] 3A1ZE 52t Wt
BiQFAIATE. Z1Zke] 27 A] v et Al YARE (7,000,
108, 4°C)5}o] 3|$=5}9131, PBS (pH 7.0)2 23] A &3} LA
HCAs (10 pg/mD 3} 37°C oA 24 A7t vjfsla W 3 obA g
Y02 HCAsol| gt 23S ARt
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Caco—2 MI=oil Chgt Rikde| 2l =1

A AEAE Caco-2 AMEof| High fANF 22
Tuomola®} Salminen (1998)2] HIHH-S UK WP slo] SH1%
t}. Korean Cell Line Bank25E] EoF WrS Caco-2 A|EE=
1%(v/v) non-essential amino acids, 100 U/ml penicillin, 50 pg/ml

Lo
v o

streptomycin, 2 mM L-glutamine, 1 mM sodium pyruvate & 72
Z2(56C, 308)3 20%(v/v) fetal calf serum (Invitrogen-Gibco,
USA)S A 7}3F Dulbecco’s minimal essential medium (DMEM,
Invitrogen-Gibco)ol] £3}] 37°C, 5% CO, 24 3loj|A] uljF
stk gHH, MRS brotholl H&3}te] 37°C ol 24A17F vzt
A FEE w2 AAE(7,000<g, 204, 4C)stA N2E
X203 PBS (pH 7.0)& 23] A Fst¢ich ol f4kto] 4=
1.0x10" CFU/mI2 ZA3}4 non-supplemented DMEM9]| &
23}9ch. MonolayerS 433t Caco-2 A Z(5.0x10° CFU/ml)
& 6-well tissue culture plate o] HZ35}3L U 3 DMEM H|X]
o FetH FANRF A2 E F78FATE 5% COy5tol| A 37C, 24
7k vljF & Caco-2 Az F2Hg A|Z2E-2 PBS (pH 7.0)2 3]
A3t 3 MRS agar H|X] AollA] HEuFHBTTC, 48A17hez2
FARY ARSE ERRAT. 2] 43T Faol o
Caco-2 A|Zo] B8 245 SHstel $2E(%)S AN

o},

S5z
Swol A tha fAe] 2ol Bt U 9
aiotel 2014 56 AumEHNE oo, 430

rIo
QT
N
VNN U]

E7+9] SPSS program (version 12.0, SPSS, USA)2] paired

test B3 §OI5E 5% Slol A Fo14 AEE ANtk
A oa
M =3

Bo 2 HE Eesto] 2 Aol ARG fAt-2 H R (Lim
et al., 2006)°l 4 ¢ 9 FHE3E& 2P Bagh v e
5 19F0|H, o]52] API 50CHLY|| 9§t & Wa5T 165
rRNA sequencing®]] 2|3t o5 57 A= Table 13} 2} HAF
of| A B2 AN Enterococcus faecalis D08, Lactobacillus
acidophilus D11, Enterococcus faecium D12, Pediococcus
acidilactici D19, Pediococcus pentosaceus D21, Leuconostoc
mesenteroides D23, Lactobacillus fermentum D37, L. acidophilus
D38, Lactobacillus sakei D44, Pediococcus halophilus D49, E.
faecalis D51, L. mesenteroides subsp. mesenterides D59, L.
fermentum D60, Lactobacillus plantarum D70, Lactobacillus
pentosus D74, Lactobacillus rhamnosus D78, Leuconostoc sp.
D82 W Enterococcus casseliflavus D86 2.2 S =t}

Kim 5 (2009)-2 PCR-denaturing gradient gel electrophoresis
240] web $elutet AE B4 U] F2 REshe 0y o
¥ ZAVSt AT L mesenteroides, Tetragenococcus halophilus
9 E. faecium F0] fANEE0] $HFT L2 BRI ITka B st
At 1 Qo= L. sakei, P. pentosaceus, L. plantarum, Weissella
viridescens, Weissella confuse, Carnobacterium plestocenium

Table 1. Identification of lactic acid bacteria isolated from Korean traditional soybean paste byAPI kit and 16S rRNA sequencing

Carbohydrate fermentation

16S rRNA sequencing

Strain Species affiliation Con(f;l/zl)e nee Related strain in NCBI (Accession No.) Slrr(l%nty Identification

D08 Enterococcus faecium 96.2 Enterococcus faecalis ICM5803 (NR040789) 99.0  Enterococcus faecalis

D11 Lactobacillus acidophilus 98.7 Lactobacillus acidophilus EMBS082 (KC150145) 99.2  Lactobacillus acidophilus
D12 Enterococcus faecium 97.5 Enterococcus faecium JZ1-1 (JQ067694) 98.4  Enterococcus faecium

D19 Pediococcus acidilactici 99.2 Pediococcus acidilactici LABS (JN039351) 99.8  Pediococcus acidilactici
D21 Pediococcus acidilactici 93.8 Pediococcus pentosaceus SWU62978 (KF673544) 98.9  Pediococcus pentosaceus
D23 Leuconostoc mesenteroides 98.9 Leuconostoc mesenteroides DM1-2 (EF579728) 99.5  Leuconostoc mesenteroides
D37 Lactobacillus cellobiosus 99.5 Lactobacillus fermentum HT3 (JF414109) 99.8  Lactobacillus fermentum
D38 Lactobacillus acidophilus 98.4 Lactobacillus acidophilus JCM 1132 (HM162411) 99.9  Lactobacillus acidophilus
D44 Lactobacillus sakei 97.2 Lactobacillus sakei NBRC3541 (AB680110) 98.7  Lactobacillus sakei

D49 Pediococcus cerevisiae 95.8 Pediococcus halophilus JCM5888 (AB596938) 97.9  Pediococcus halophilus
D51 Enterococcus faecalis 99.1 Enterococcus faecalis YN3 (JX197373) 99.3  Enterococcus faecalis

D59 Leuconostoc mesenteroides 96.0 féﬁg?gi?;ggggt;;mdes subsp. mesenteroides 98.1 éjg:;n]:itsoe;t::s;degéerozdes
D60 Lactobacillus fermentum 98.6 Lactobacillus fermentum Lb11 (JX202610) 99.7  Lactobacillus fermentum
D66 Enterococcus faecium 96.3 Enterococcus faecalis LZEF-Y4 (KC150142) 98.6  Enterococcus faecalis

D70 Lactobacillus plantarum 99.2 Lactobacillus plantarum BM-1 (JX244152) 99.8  Lactobacillus plantarum
D74 Lactobacillus pentosus 97.4 Lactobacillus pentosus LT32 (JQ288726) 98.2  Lactobacillus pentosus
D78 Lactobacillus paracasei 94.7 Lactobacillus rhamnosus HT2 (JF414108) 97.9  Lactobacillus rhamnosus
D82  Leuconostoc mesenteroides 82.9 Leuconostoc sp. ICM8610 (KF026048) 98.6  Leuconostoc sp.

D86 Enterococcus faecalis 95.1 Enterococcus casseliflavus IM47 (KC461188) 98.0  Enterococcus casseliflavus




Y fAkto] B E AT sF4t Nam 5(2012)2 B4 Y
of fAbo] AHX| = vl &2 oF 39.8-77.7%9] o]2cti Bl
39, E. faecalis, E. faecium, E. casseliflavus, Lactobacillus
halophilus, L. mesnterodies, P. acidilactici 5°] 3= o] & A
Fol A HelE 2ok AXTR FE0| g A Ao
RIFAk. B3], T halophilus®t 22 TEA Al & A
T B4R miso Wol| 2 BEZSPAA miso B9 /44 7 5
o] AL A8t FrE A7 F83 GTE s
Aoz & A QIthYoo et al.,, 2000). B FQ GA#Q E.
faecium®] 7-%- bacteriocing JAsto] A FE-S HIET 4HF
ol 2 71e k] HAE JdAAZ 5= oka B gk Ef 9l
(Yoo et al., 1999).

79 LC¢ CFCSE &3t ths, Ames testo] what
1 pg/plate) ¥ Trp-P-2 (1 pg/plate)ol] Tt FE Aol
A AR A= Table 29} Zth E. faecalis D08, P.

GAHE9] heterocyclic amines Al A% 77

acidilactici D19, P. pentosaceus D21, L. mensenteroides D23,
L. fermentum D37, P. halophilus D49, E. faecalis D51, L.
mesenteroides subsp. mesenterodies D59, L. fermentum D60, L.
pentosus D74, L. rhamnosus D78, Leuconostoc sp. D82 ¥ E.
casseliflavus D862 LC2} CFCS &5 Trp-P-19] th$t &=AH
o] /o] vehtA] Yttt SiX|RL, E. faecium DI2, L.
acidophilus D38, E. faecalis D66 X L. plantarum D702] LC=
S. typhimurium TA982)] his” revertantsZ 46.5-61.6% AA| X%
1, 8. typhimurium TA1009] T3}t 49.0-76.3% A= =
o] A& JeEt} o= &3] L. acidophilus D11 9 L.
sakei D442] LCO| JaAl G5 allo] S4o] Lrehi] sk
A t, S. typhimurium TA989] T34 CFCSo] & &) 212 67.6%
9} 37.7% 2] <A A7} Uebgt

Trp-P-1¢]] gt FEAH0] A4S Vetd tiiEe +45+=
Trp-P-20] tiaix= &/o] = ALR I &3], 8.
typhimurium TA989)] his” revertants:= L. plantarum D702} LCo|
S| A 71 A JAN = AL(55.5%), S. typhimurium TA1002]

Table 2. Antimutagenic activity of LC and CFCS obtained from lactic acid bacteria against Trp-P-1 and Trp-P-2 in S. typhimurium

TA98 and TA100

Number of revertants (plate) / Inhibition (%)

Trp-P-1 (1 pg/plate)

Trp-P-2 (1 pg/plate)

Strain S. typhimurium TA98 S. typhimurium TA100 S. typhimurium TA98 S. typhimurium TA100
LC CFCS LC CFCS LC CFCS LC CFCS
Enterococcus faecalis D08 ND ND ND ND ND ND ND ND
Lactobacillus acidophilus D11 ND 12,500 / 67.6 ND 630 / 67.9 ND 58,200 / 48.0 ND 800 / 63.6
Enterococcus faecium D12 20,600 / 46.5 ND 900 / 49.0 ND 63,600 / 43.2 ND 430 / 85.0 ND
Pediococcus acidilactici D19 ND ND ND ND 85,300 / 23.8 91,400 / 18.4 720 / 68.2 1,100 / 46.3
Pediococcus pentosaceus D21 ND ND ND ND ND ND ND ND
Leuconostoc mesenteroides D23 ND ND ND ND ND ND ND ND
Lactobacillus fermentum D37 ND ND ND ND ND ND ND ND
Lactobacillus acidophilus D38 15,700 / 59.3 ND 800 / 56.0 ND 74,000 / 33.9 ND 810 / 63.0 ND
Lactobacillus sakei D44 ND 24,000 / 37.7 ND 1’223%/ ND 91,000 / 18.8 ND 960 / 54.4
Pediococcus halophilus D49 ND ND ND ND ND ND ND ND
Enterococcus faecalis D51 ND ND ND ND ND ND ND ND
b mesntorodls D% ND ND N ND ND N> N> N
Lactobacillus fermentum D60 ND ND ND ND ND ND ND ND
Enterococcus faecalis D66 19,700 / 48.9 ND 780 / 57.4 ND 55,400 / 50.5 ND 680 / 70.6 ND
Lactobacillus plantarum D70 14,800 / 61.6 ND 510 / 76.3 ND 49,900 / 55.5 ND 750 / 66.5 ND
Lactobacillus pentosus D74 ND ND ND ND ND ND ND ND
Lactobacillus rhamnosus D78 ND ND ND ND ND ND ND ND
Leuconostoc sp. D82 ND ND ND ND ND ND ND ND
Enterococcus casseliflavus D86 ND ND ND ND ND ND ND ND

Data are means from triplicate determinations.
ND; Not detected.

In S. typhimurium TA98, the number of histidine revertants induced by Trp-P-1 in the absence of the live cells (LC) or cell-free culture supernatant

(CFCS) was 38,500 revertants/ug.

In S. typhimurium TA100, the number of histidine revertants induced by Trp-P-1 in the absence of the LC or CFCS was 1,600 revertants/ug.
In S. typhimurium TA98, the number of histidine revertants induced by Trp-P-2 in the absence of the LC or CFCS was 112,000 revertants/ug.
In S. typhimurium TA100, the number of histidine revertants induced by Trp-P-2 in the absence of the LC or CFCS was 1,900 revertants/pg.
In S. typhimurium TA98, the number of spontaneous his™ revertants in the absence of the Trp-P-1 or Trp-P-2 was 28 revertants/ug.

In S. typhimurium TA100, the number of spontaneous his™ revertants in the absence of the Trp-P-1 or Trp-P-2 was 171 revertants/pg.
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his” revertants= E. faecium D122) LCo] 2J3)| 85.0% 2 713+ =
A AA=E G} £, o2 F2E3= 2] P. acidilactici D19
9] LC&} CFCS B Trp-P-1¢] tjafjil F=do] &44& et
WA AARE, Trp-P-2¢] tisiA= 480 Uehith watA],
HCAs®| tigt 4kt FEdwol 8442 #35ol ot 794
Q1 Zpol7t AR, TS LT #F YA e HCAsS] F72t
A28 ufj kAt wEkA = Aol Xpol7t Uit E3], fA
2] LCoj 9J3t FJE¢Ho] Eat= S0l Y-S Ao Hat
A2 Uehd Ao g 2=, CFCS 3t FEARo|
A2 Mot vy F Akt Bl sty Edwol &
dho] A1 E Ao 2 AlmHT}

AR FUAltolv fANRES SF o7 Yol 234 o
Ake] B AHEQl HCAsTF 22 ioHd E48 F=3A7]
=H F83% 9L st= A= oju] EuH vt ¢lck(Orrhage
et al., 1994; Sreekumar and Hosono, 1998b; Knasmuller et al.,
2001; Nowak and Libudzisa, 2009). Yun (2005)-2 nattoo]| 4] &
% & 89-F Y] Bacillus natto w-5-= Trp-P-22} 1Qo] gt 55—
75% 2} 69-85% 2] FEAHo| 4L VEhfSlaL, o] &Y Al
2 RS0l Y8l B2 FEAH| o] Ueiten, o= &
A Az R o #A Uehgtha st 2 A} oha J
O17} ARATE. L. casei= UEZAO|EH & FEE| 93] F=
H SdolE BT oJe 4 Yglot, CRCSE FE4
wlo] &} o wlulalAL} Ae] el ekgteha sk
A7t Seollo] <l Sk QU] o3} 23 fure
BANFo| o oF 80% A IRt X115} tH(Renner and
Munzner, 1991). IQ, MelQx U PhIP 5-2] A3} &40
3t probiotic 5= L. casei DN 1140012] g3k ¢tolR 7] 9
3l HCAs< f-4#} MRS brotho]| A} 24 A| 7t 23 v g3 wf
1QS} PhIPE ok 98-99% 7HAE|Q1 T, MelQxL OF 27% SrolR
TF1 Bho] HCAs®) tjAfs} Fomoll SARZO] -8 3 vl 2]
L Ao 2 X135} tH(Nowak and Libudzisz, 2009).

fHihto] oF AE FA1E AAIst oM YR P&
AR o= a1te FEdAHo] EAS AABIAY SAE A2
SRS AFAA AAS= Tl 9t Aoz LA QL
t}. £3], Bifidobacterium lactis== N3 o EdHo|¥S F&+
Ao =R FEAMo] Eirh Lhekitrhn SRETHLjungh and

Wadstrom, 2006). Park S(1998)& @ 12 ERHE Hajg [
acidophilus®} 7| 25 €] B2]% L. mesenteroides, Lactobacillus
brevis, L. fermentum, L. plantarum 2 P. acidilactici H|3ZEHo] 2]
3 SFEo] TS RARE A3 MelQl S L. plantarum
AlZH 9| Aol &Ado] 71 ZRAL, Trp-P-29] thsiA L.
fermentum, L. plantarum 'R L. acidophilus®| 2s)4 713 75t &
go] vehptom, ol& 4kt A2l thgt gEdwol 84
© Mo} )3} FsA| Lhefsteha S99k ¥, Lankaputhras}
Shah (1998)2] R.110)| 2J&}H, L. acidophilus®} Bifidobacterium
spp. o] FEHHo] B2 HjoRARE2] butyric acid@} acetic acido]]
71elgkctar ¥ 3%t uh Q1o L. acidophilus D11, P. acidilactici
D19 9 L. sakei D442] CFCSe] st=¢dwo] Ak o} 7+
ARl o5t Ao 2 A

HCAsOl| CHSt fAkr M| ZEHE

Ames testel] The} §AFS] LCo SJ3) o] B4E Lehy
L Fz2HE 9o CW, EP @ PGEEE Trp-P-1 ¥ Trp-P-2
9] A& &A%t A3= Table 33} 2t} E. faecium D129]
LCE 9F 52.8% 9] Trp-P-12 AFAFHL, CWY AL LC
o} 99152 Rol7} YO BPS PG LCe| B3} 50137
22 7S UEligith &9, D12 459 A% Tip-P-1 2
t} Trp-P-2¢] tf3f o &4 Uetgtem, LC, CW 9 PG| 2%

& frojakuat Aol gglonk, EPi 47.1%2 thés v 1}
EPtt}. P. acidilactici D19+ Trp-P-19) ti$t 2% £31-5 ve}
WA 92 BHA, Trp-P-29] tisid LCYF CW Z}2} 45.5% 4
39.6% 9] H|st S RGO, EPYFPGE o] Bt W2 A%
L& YeMIT). L. acidophilus D389 LC+= Trp-P-1& 52
FE0 2 AFAF o1, Trp-P-20f A Hlwy] e Aj=
& B¢, E3] CW, EP ¥ PG| A¥Eo] LCRt 2A et
Wt} E. faecalis D662 Trp-P-1 2 th= Trp-P-29] st 2%
o] ¥ ¥, EAuolele] tfg LCo| AR CW, EP 9
PG Et} §o8 gt o502 =74 Yelytth L plantarum
D70¢] LC& tt& #F=9l H|8f Trp-P-13} Trp-P-2& Wi-¢ =
A AZAF ], 53], CWE Trp-P-15 LCe H]3 F =9
2L LehiIA, EPY} PG| TS o|meh Wt
kA Trp-P-13} Trp-P-2+& E. faecium D12, P. acidilactici D19,

Table 3. Trp-P-1 and Trp-P-2 binding of cell components of lactic acid bacteria obtained from Korean soybean paste

Mutagen binding (%)

Strain Trp-P-1 Trp-P-2
Control (LC) CwW EP PG Control (LC) CW EP PG
Enterococcus faecium D12 52.845.5 49.3+3.4 35442.8% 43.6+4.6* 62.7£2.3 55.6£3.8  47.14£7.8*%  50.3+4.8
Pediococcus acidilactici D19 ND ND ND ND 45.5+£3.9 39.6+£3.9  36.4+4.8% 36.4+4.9%
Lactobacillus acidophilus D38 67.0+£5.5 55.6£6.4% 39.3+4.6% 44.445.0* 40.6£3.0 37.6£3.9  21.74#2.1*% 30.543.8*
Enterococcus faecalis D66 55.1+£0.7 43.3+4.2*% 30.1£5.1*%  41.243.0% 78.5+£6.0 66.4£5.7%  53.7+4.0%  60.2+7.2*
Lactobacillus plantarum D70 74.3+£3.9 71.8£5.1 58.3£6.9*% 57.4+3.2% 70.2+4.1 58.3+4.1*%  56.4+7.0% 57.34+5.7*

Data are meanststandard deviation (SD) from triplicate determinations.
ND; Not detected.
* Significantly differ (P<0.05) from the control group by paired #-test.



L. acidophilus D38, E. faecalis D66 L L. plantarum D702] A
28 9 AEe 0] T AR $2 AREL T 5 A

B L] Wh=2 ™, Lactococcus lactis, Lactococcus cremoris,
Streptococcus faecalis, L. plantarum, L. acidophilus 2
Bifidobacterium longum 52| AN 2] Ao HCAsS 2%
Ao 2 FEo] 242 Uit 2 751 cHMorotomi
and Mutai, 1986; Hosono et al., 1990; Orrhage et al., 1994). Zhang
1} Ohta (1991)2] A1}, =+ AEX| 2| A B8t Streprococcus
cremoris Z-25 M| 30| B2 E] x| 9k Trp-P-13} Trp-P-2+= 22}
13.35% 2} 15.22% 2 Ve, CWol| B2kE| 2] ¢Fe oFo 717}
29.25%9} 31.56% 2 SAE Ut Hste] B Ao 435
B}t Zstg o] v|nE =A vehdth ESES. cremoris Z-25, L.
acidophilus TFO13951 ¥ Bifidobacterium bifidum IFO 14252
= Trp-P-19] tf3l 7 2 22 vetd v, o] & 455
2 Glu-P-1 2 1Q0] Al vf-¢ -2 AZgans vetfigich

Rajendran®} Ohta (1998)¢]] w2, HCAso| tjgt & g
A1 miso2HE £2I3 25F fAbt o] 2P S 2AR 24,
A% 2 5= Trp-P-1, Trp-P-2, MeAaC PhIP] Tja) 73t 2
S 2l ¥HA Glu-P-13} 1Qo] ti3fjAd f-ojatvtst A3=E
Ve A] 9¥oket. $H4, P acidilactici 4+52) A1 E Bt &4 2
¥ CW& PG7} HCAsS © a3t& o & AgHA|ZItka B 18}
of & Aieb= tha 2po) 7k YASIT Zhang} Ohta (1991)0f] w
2w, 8. cremoris Z-25, L. acidophilus TFO 13951 4 B. bifidum
IFO 14252= CWo] ]3] Trp-P-1 (19.53-19.96 pg/mg)Tt
MelQ (5.98-11.46 pg/mg)E 713 @o| A1 v, A2
of ol SJsiH ARrETF e gkt stk 53
CWZEE dojZ PG, 9, glucan ¥ mannan< Trp-p-1= 7}
A A ANA o] BHo) o) S BAWlE HTH
2 a3 4 91QIekT 5+ ch(Zhang T} Ohta, 1993).

HCAsZ 2 PGS} &jute] A3== o2 g3A glom,
Lactobacillus gasseri®] HCAs 23 84| = G4 A9
EAshe $o] ARpolD, T FOIME EuY BAE 2 v
ol F2% 92 Gt Aoz g ch(Sreekumar and
Hosono, 1998¢). Orrhage 5(1994)2 HCAso|| gt A Ao
o fARFS AYEE ST Ay, ol Ay Ml mHIt
Trp-P-2 Atojelli= v7kH 3 Afba]o] ZE8F4 L, B o
A& PhIPE o 50% A= ZAFAZ = Ao}, 109
MelQx= Hi-¢- oFsHA] AT

wEtA fANFY EAe] B FE, AlEEe 2 Y
E4Ho| ¥ pH ¥ 318 2 i 22 ookt 1A=l 9
Z3tcta & A Qlthk(Sreekumar and Hosono, 1998b). E3 =
Aol ol gk fANF CWO A3 7353 Ed¥o|YY
Tl wet o 2ot JlgleH, Ao)d EdHo|de] A%t
2 Alte] CWol 711 8191, I FollA= =2 PG} EP7} 2
o] o= Ao R BRI ET Qlth(Zhang and Ohta, 1991).
YR AFAEL ikt Al ZH T HCAs Ato] 9] ol wgh I
Al Azl EA8ke Folvt Tuld o] EoHold A7kl
wofdittes WAYUES AAMSHL {lth(Hosono et al., 1990;
Tanabe et al., 1994a, 1994b).

B-AHF-2] heterocyclic amines A|#% 79

HCAs Zgloll ofstz |ikd MIEZe| M2

AN Al ZE E738He 24 stol| Al ¥3-AIX1 = Trp-P-1
I} Trp-P-29] t3t 2329 H3LE S5t W0 A%
of Trofahis AEL] AR} AT WAS RARG AT Table 4
2} Zt}. E. faecium D12+ protease, trypsin, lysozyme ¥ 7}E
At ¥ Trp-P-13} Trp-P-20] thgt 2 37} thzo H]
3 §-2l51HA @A Yebsdth Trp-P-29] Bt P. acidilactici D19
9] AL proteinase K, protease L lysozymeo]| &A1 72
1A 4% HHH, a-amylase, pepsin, sodium metaperiodate 2
7+E Aol Y ALl Mslr} it AT BolstA = &
2 pH 3lollAxl= 0|59 AfEo] 23] {25 F7et3itt
L. acidophilus D382 a-amylase, pepsin, sodium metaperiodate
9 7+E Aol oA AFo] 2+ Hlw A vt A=
2 YEePGE O, protease, trypsin, lysozyme 2] 849} Abof| 2]
s 2ol FAsHA AagE o 5 ATk SHATE HCAs
of gt 2¥=2 E. faecalis D662 lysozyme2] %] 2] o] 2]3]A4]
T Agt=o] ZAad W 1 99 54, A Y 71 A= 2EE
of| Gk PIA|A| ggtet. Trp-P-13} Trp-P-2¢] th3t L. plantarum
D7092] 2%3-2 lysozyme, sodium metaperiodate 2 718 %€
Al 272 A Eot {osHA FaES ERlstEtt. o)y
Aol A & off lysozyme2] A 2jof s AH 59 AFHo|
9 ol3HA| ZAE YO BR Trp-P-13}+ Trp-P-2 §AHF2] Al
Hol| 2 A3ES & 4 U3t E3t proteinase K, protease
9 trypsin 52| Thill 2 B3] G4 sodium metaperiodate, AF S
& 71 Aol o8l Agelo] AW AL BAMo| U A
Al7l= Al 8] Adwo] Folu Bl ez glEglon,
ol& 223 Ao s AFFL7t A H A GF W
FEo] AeEo] ZaE AL R 4t

Sreekumar®} Hosono (1998a)+x= L. gasseri2] A|ZH o] 2]t
HCAs®| A3=l2 o shgat 21342 Q1 oA vk s+
o, A3 YR AEH| e S4ER 2 T dRRol
3 3}4ct Aldehyde®} carbon acid group?] cis OH groups<
AFSkA]7]= sodium metaperiodateo] 2l8f AR AdH |
FA2Eeng A U AFAT= AL Al Al Y9
o A Eo|gka B 13t v} lch(Haskard et al., 2000). Trp-P-13}
Trp-P-2¢] Whet S. cremoris Z-252] AL lysozyme} a-
amylase = A 2] o] o3 FASHA A rtaL ste] 2 A 2
o} AHH 9l 2|5} tH(Zhang and Ohta, 1991).

Lankaputhra®} Shah (1998)9]] w29 probiotic L. acidophilus
9} bifidobacteria®] 4o} Qli= #59] SRl At 235t
FEAH| art= 71 AEE Mz o =4 veigth o
o], 4o} Q= MlEe EAHCIYE STHCE AFAE 5
ARQ vH, 7HE A e Aol s GA sEElens
FEARo] 24E 7 fARFY Al ZE Aokl AR 4]
siAL, S99 atA Rl ASE e FollA fAE
9] gAJo] FA = ojof gttt Zrzstgint. T, Aopgls Al
7} 748 AE|g A2k AiEo] 22 AL Aolgle AlZe
S80S BN 5 e WS SistAU S8 9
A she QARIE-S A S 2 FEAH o] S el
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Ao g A3} Qi Nowake} Libudzisz, 2009). Al AlEZS
7} #2514 EH polysaccharide, peptide W Tl AJo]o]|
Maillard reaction AHE-2 F/AJskAY S Tid WS §8
stag F40k0] AYHo| AdtEs AR HuEH1 gt}
(Haskard et al., 2001). 3}x|9t, 7} A== L. rhamnosus GG
Aze] Bduoldl Ageo] FAEA G A 1Y qel F
o Apopde AESe] AL MSAAL T 2 e A
A7} 2E2H BN S| 23 AR oezl A3t
I )th(Haskard et al., 2000).

A4 el SAFES AT o] ZAI5HE glycosidic @
Ao] B3, FHAE Alo]9] amide HZAo] EaE Wt of
Yt Alazgof] EAjske Tl A} 2l dRo] HAAHS R Al
79 SdHo| Y At o| ZHAE th(Haskard et al., 2001). 3}4]
9}, Orrhage 5(1994)2 1Q9] T3t L. acidophilus NCFB17482]
22 pH 3.0 stof|A] B AT olZhE 51910, pH 2.00]4
3A17E A 2j gt 79 bifidobacteria®] FEAR o] B2 =+
(bH 7.0) Bt} 27 A551ATH 59} Lo 50040 w2
W, B lactis= AF e StolA] Aiart 245 gasglon,

2 550 vl 7P =2 Aol 84(71.5%)S UEr
Aok ste, At FE o] AT ATTATE ok
ST A A2 Q8 Al Al o] Fil=o] FolA|A H,
22 pH YollA| Aol 25Zrt 7161 Ho 2R EdHeld
T o2} AR Aol ad o] B ZheiA AlxE 52
Alazdh 8ol gigt EdRol Y 23S o golstA it
11 El-Nezami 5(1998)3} Haskard £-(2000)-& X 1738} =} 9t}

StH, SDSE A 2%t E. faecium D12¢} E. faecalis D662 &
Aol A2 =) vl foJsHA AaHR oY, 24
o] o|| = 3RS vkx| ekgkth HCAso| et P. acidilactici D19
9} L. plantarum D709] A%2]-2 SDSQ} F4:0]2 o= &
H3l7E Ak Trp-P-19) st L. acidophilus D382 CaCl,E
AP o 2o Bls) fsiA AgEo] HaER o,
SDSU NaCl-& A wf= -2 &qket =Ho) 7} §loich.

Yun (2004)2] ¥ 110]| 2|5}, B. natto 2] A|Z2H-& Trp-P2&
g a7 ARAIZEE o150 BALS FolLo] o o
2t Zsf a7t =4 Webgthal shgich Tsuda 5(2008)9) T2
H, HCAs©|| t3t L. plantarum 30110225 €] 4oz EPQ] &
32 pHoll 9&s1g on], Mg™ F4r0] 23} SDS2] A9 2|
3 Agelo] IA AstE P enR EPO] A7 HAYES o]
W 4] At gk Ao R AL sHT). SDS+=
A o] A B At did 7ho) 4] A%t
& Woflste G2 SHA HEE SDS Ao o] Aol &
A= E. faecium D12 L E. faecalis D66 2+ HCAs Alo]2] 2
T oA AT ZGof| oot AL R FHH

frAktol €)%t amino acid pyrolyzate 2] g o] 0]
o] AfErhs AFAE ofn] B AFolA B F e, 17 &
o] 2o gt FFE I3 Atk iRt Haskard &
(2000)2 =dHo| Qo) N3t L. rhamnosus GG AL 17}
ol &(Na") T} 27} ¢Fo] &(Ca’) o &J8) F-2J5}A] Ropirta
514t} Aflatoxin B, 2] B-dicarbonyl X1 st F&0]29]

B4= aflatoxin B19] 23S Asfstn, g&40]29 27]= B3t
A9] Pl FFrE n|X|= A o2 U2fA JlrthMorotomi and
Mutai 1986; Orrhage et al., 1994). F-At3}: Saccharomyces
cerevisiae 32 A|3Eof gt aflatoxin B, 2] 232 EFZFQ &
zto]] OJFF A2 o|F Alolole F& oFgt vhe| 2 Jlou
AAZ o] Zgstktta g3 v 9] 2B 2 (Pizzolitto et al.,
2011), SDS&} F&50]20f F3FS HhR] 9FL8 P, acidilactici D19
9} L. plantarum D70 #55°] Trp-P-1 9 Trp-P-2& Z¢HA]7]
1 ole} 22 Ageo] G4 AoR 2Tt

AR 28t HCAsS| HiE 53

SakE Ao BR0|UE ARAA A2 vjE 75 aA
£ &R15H7] $3)| Caco-2 Ao it FAte] B3-S &3
3+ A= Fig. 13} 2t Trp-P-1 % Trp-P-29] Ageo] 2
L. acidophilus D383} L. plantarum D70 w5+ Caco-2 A|3L9]|
st 2zlelo] 20% o)5te] Ao 2 Uelsdth E. faecalis D66
I} E. faecium D122] RS Z+7F 40.2% L 48.6%°|H, P.
acidilactici D19 T2 520 H]3)] 71 2 74.1% 9] H219
2 et A¥ +#F = L. acidophilus D383} L. plantarum
D70 Trp-P-13} Trp-P-2¢] tfste] & AFEE YR
1}, Caco-2 A|xzof ot H2tg2 vl wd WA Ueylt ol
Al M2} Aot EAH ol A3t A AulA| o) 24 2}
olof wat At ¥hao] Aoletr] W& Ao 2 FHH}. whet
A Caco-2 A|3Eof thgt &g o] Y2 [ acidophilus D38%} L.
plantarum D702 HCAsE A FHo|| ZgA|A A2 uj&
AlZled &1El Ao 2 AlrHrt.

L. casei, L. acidophilus, L. rhamnosus LC-705 ¥ Lactobacillus
GG+ Caco-2 A|azo] tfgt Fztejo] mfjL- =74 vepyt oy, L
casei var. rhamnosus+= 717 -2 2222 el o] Ao A
o ofet RaEe 250l ujet 959l Hol7t Yot Hg
H} 9lti(Tuomola et al., 2000). Lakhtin 5(2006)°] w2,
lactobacilli @ bifidobacteria= A3 EHo|| S-layer} 22 R}t
T JAAE 7HA 2L §le v 2 Ay Au A2 Fzto] 7hssirh
31 3}, Caco-2 A|3Eo| WSt Lactobacillus johnsonii Lal2)
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Fig. 1. Adhesion of lactic acid bacteria obtained from Korean soybean
paste to Caco-2. Bars represent means of triplicate assays and error bars
represent SD.



B2 AUZE Al A2 FH| EA5h= veh 2 <1zl
lipoteichoic acid X EPQ} & oty H 13} th(Granato et
al., 1999). At}7} ikt 3t A2 7he] FA713] Q1o
A4 AR 9 QAR W) Agol sl g Aol A
Ujol 22 4= Qlth(Servin, 2003).

fihtE EdHo|gate] EAIE FAste] vijdE E3A
Z #t ofye} A aflatoxin®] F2& A7l axrt
= Ao 7 R Ech(Kankaanpéi er al., 2000). F344 F 2]

7 YollA HCAsS] &2t et A4S 932 AHE 2
T, 2% Y 93019y FRE2 Aol e R S
thermophilus 1131 457} ZA& o §-2)51A Wolxitta B
3} tH(Terahara et al., 1998). Surono 5(2009)°] 2J5}4H, E.
Saecium 18-27526 0 2 AA AT FE Fol|A FAT o Fo
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