L ATFO-VIRESILEBREICET MR

MRS %2 M O B %
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F X _

KOS OBEEROBREERO [E] OoFBOLTRKELERETFLTWE, §H, BB &
HTEL OBEBAL B TRED L2 S50 5 LERBRERATOBME T VAT 0 VOB X
BBENEGY, Fh, TLATFU—AOBIUC L s TBEN TR v B ERL., BEICbIS
AVAFO—VOBEREET SOV A EBECERIRILL o TwaEY,

—Ji. IBEAAKIIHLTELOBRABEELTwA I LHBRICEPLZEATH ), HiIZH
BEO L DERER. BUF VB, REBBERC 2O THRICHRS 2 ERTn5, R LA
MR OMERERICOWTIRE CICHART L TELS, FOBECRBLYI S FH L 2 —E i
BEOEE GHIWHEOWE) 257 3/ BES # TH 2 3 ~amino-1, 4-dimethyl- 5 H-pyrido (4,
3-b) indole (Trp-P1) % 3 -amino— 1 ~methyl- 5 K -pyrido (4,3~b] indole’ (Trp-P2) & & % i <
FE (>97.37%) SEBBELL > TR EEFHMACLTEL Y, JOFHENL, ABEFOEE
HIVAFU— L% S EHEELRANFNIIHE L TWAD TR EDIEMINT L 2 o7,
TVAFU—id, HBECEBEESE LT, FAAFOSL FRLEYORBEHEE LTEEKIE
TREOEFRTH S, LhL, FREFRII, 2V XAFO0-VOBMBNPBRBEECRS T2
HoLiIlHbhTnd, COBRMIBEBEL (R, Bk (FP7Fo—u¥) BRELESLAELDT
Y., BROWE~DO2 LT a—- Vi, AEOBREEEERES L R 20 FRGdkorE
AORA, MR ERELTL00THE, BIREEEERET2RED ) &, {UHEML2 L ORER
HEREB L VRN EBE TS L, ThET, Bl ERORERLINPIVAFO-VEE OB
i, EOdHENED O TwE, COHBORBR T SR VATFI— VL, BEE) FEH
F(DL) KEFEATHHOTHY, PUEHLE Y HEEEK (HDL) HEBIRT{LE ORI - HIR8
FRTHEZEZ LA TS, ¥1C, WEBAOEES»S, BRSO —RE 25 1LDLIT "BE2
VAFR - BRI, SR OEREBRETAHDLE "BEo VAT O EHERT
Wh, ¥, AOEBEIL L ZCEL REESE. B8E. B U AF o V8L OBIzE,
BVHMRBEFZEOORA TV S, ¥il, 2VAFO - ABASEBEOBRL k- Ty a 2 LAURE
ENTWv2, JVAFI—VdARONT - FHRCE L CHRENREREESY THD, LELEFS,
REEHRETCHIVATO - Ao LBILERY., BIAES5, 6a— TR FP~5a—T V2R
& y—3B—FA NP5, PIHEF L —5R—T LAY Y—3B—F AR LFHEBEINDE, IVA
TR-VEELYS, ChOESTRERIECRRNEDEL Lo TwAZLREIETELR Y,

FIC, FERCIERSBORBIL L oML EBEOB DL nvitre THOI VAT — L L
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OBEUFL Y BCERERET A LFANE L T o2, AFROEREARB L ERCARL
Feipd, BAN L ARERETH > TOBEEBEATIVAT O~ AP EHICHS S, HEIES
M E LTOREE R LoD, BACT L AT O — L E S 58 5 TREME in viro TOEBD 6
W@+ s LicHh s,

EBRME S LURE
1. A% : , o &
FEBETHWABRRE TEOBHBTEHS, T (ERLOFETAMEZETORERERTH Y,
HROFHTOL LR TOLRBILLTRLAODTH L, EHHRT MRS (7P L0
%, WI¥AL0%. BHEZHR0.5%, D= 2—22.0%. V41 —80 0.1%, ) B—KXK
A7 AL0.2%., BEERT P UV AQDE%. FIVERT VELTVLD.2%. BiEET AL D L0.02%.
BEEET A L0.005%) vy, ERENOBBEERISEIEE TR L, K%, 3000g
THREL. 1./15M U VBRI (pH 6.98) THELHE, REERTTVERICMLL,
Entergcoccus faecalis subsp. liquefacience R-56, Ec. faecolis 1FO 1290, Ec. facalis ATCC 10100,
Streptococcus thermophilus 3535, Lactococcus lactis subsp. cremoris S-52, Le. lactis subsp. cremoris S—
115, Le. lactis subsp. cremoris R—14, Le. lactis subsp. cremoris R—-41, Le. lactis subsp. lactis 12007, Le.
lactis subsp. lactis 12546, Le. lactis subsp. diacetyluctis R-22, Le. lactis subsp. diacetylactis R—43, Leu-
conostac mesenteroides subsp. mesenteroides YFQ 3426, Leuconostoc mesenteroides subsp. cremoris S—54,
Leuconostoc mesememﬁes subsp. cremoris 8~112, Leaconostoc mesenteroides subsp. dextranicum K-27,
Lactobacillus plantarum 04, Le.plantarum 27, Le plantarum 38, Le delbrueckii subsp. bulgaricus IFO 3533,
Lb. casei subsp. pseudoplantarum S~4, Lb. casei subsp. pseudoplantarum 3-98, Lb. casei subsp. casei S-3o
2. AVAFU—LOERRE
Rudel & Moris D HEIZ I DO VAT~ VEER L T4bb, BEI0u 24 VA7 7413
BB IZAH, 99.5% 5 J — N 3nl E33%AKERAE A ) 7 23000 AL BEL 2, BIEE. 60
CTTISAMBE L7z, BRTHHL M. BHEKIneE AT EnbT A LR 1 SMMEELL.
BT, AFFVESL LebiRD 27— 2 Ty - F B CHIES B, ATEEIC0.05%
=7 F AT T F-BERREE L 2nbn A BER L e, S50, REREET Inela, I L. 550nm
ORFETYE L. IVAFO-AORETFOERLTEVARERICIVER LY,
3, mLAFU—-LESEER
FEBEREEIOmg © 108D L AT T — VEE (100mg DI VAT O—LE60%LY /-~
1 b2V B S, 370 C 1 BMKER, 4000g TL00M, BOoBELTIT-7, fohi b
B0 VAF -k LG Rudel & Moris DFEICL D EE L, TRORKCLY2LATF
H—- L OEFESTARFEE (%) TEML
HAE(%) =100~ [BEICHELEIVAT -V (ng) / EBHPOIL AFT— V2 (mg) X 100!
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EHIMERHBERT LIV AT U LEEES Tab~ IR L7z, Tab~1 & D HEBESORT

WaLVAFO— LR TAMETELTCWA I EMEH LR, LD bit, Lo lactis subsp. lactis

12007, Le. lactis subsp. lactis 12465, Le. lactis subsp. lactis bioval. diacetylactis R~22, Le. lactis subsp. lactis

bioval. diacetylactis R—43, Fc, faecalis subsp. liguefaciens R~5645 X UF Lew. mesenteroides subsp. dextrani-

cum R-2THBWEESB LR L7, #CY Le lactis subsp. lactis biovar. diacetylactis R~22+ Le. lactis subsp.
lactis biovar. diacerviactis R—43, Le. lactis subsp. lactis 12465, Ec. faecalis subsp. liguefaciens R-567°€ 11

£129,7320.8, 33.91%2.45, 30.32+2.38. 30.9H5x2.83% & b o L bBMWEEAEEER L, /.
BB ) PIREC IS, BORAEER LI, -

Table 1: In vitro binding of cholesterol to lactic acid bacteria.!
Strain ' ‘ Rinding (%) of cholesterol?
Ec. faecalis subsp. liguefaciens R-56 : 30.95
Ec. faecalis IFO12870 - 18.90
Ec. faecalis ATCC10100 E 27.79
St. thermophilus 3535 oo 16.76
Le. lactis subsp. cremoris S-52 ' 20.92
Lc. lactis subsp. cremoris S-115 14.17
Le. iactis subsp, cremoris R-14 18.72
Le. lactis subsp. cremoris R-41 14.86
Le. jactis subsp. faclis 12007 25.14
Le. lactis subsp. factis 12546 30.32
Le¢, factis subsp. lactis biovar. diacelylactis R-22 2873
L¢. tactis subsp. laclis biovar. diacelylactis R-43 33.91
Leu. mesenteroides subsp, mesenteroides IFO3426 10.68
. Leu. mesenteroides subsp. cremoris 5-54 ‘ 11.36
Lew. mesenteroides subsp. cremoris $-112 ' 14.91
Leu mesenteroides subsp. dextranicum K-27 27.38
Lb. plantarum 04 15.58
Lb. plantarum 27 : 14.05
Lb. plantarum 39 18.54
Lb. delbrueckii subsp. bulgaricus IFQ3533 12.48
Lb. casei subsp. pseudoplantarum S-4 18.35
Lb. caseisubsp. pseudoplantarum S-98 11.42
Lb. casei subsp. case/ S-3 14.65
1 Cholesterol dissolved in 60% ethanol was used to bind with 10 mg cells in
binding experiment.
2 All assays were carried out in duplicate. Values are means,
cholesterol { g2 g} in the supematant containing the cells
Binding {%) of cholesterol =100 — 100
cholesterot { 2 g) in the supematant
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PAZROIBR D D B, Le. lactis subsp. lactis bioval. diacetylactis R~43, Ec. faecalis subsp. liguefaci-
ens R~568 X U Lb. casei subsp. casei $—3 OWHEIZ L 2 2 L AF O — VWEFIDV T D dose-response
FERAR 60%Ty /-l lntLe O mg THER) 2EME LTRN BHERBIIRL TOH
EB3TCTIBEE LA, Felihwihodkizsw T, BT A2V AF U~ L OEESE
FPEERIETFL CESEMCENT Z LB Hh, »OBEE Mg DL &, 2 LAFO— L E
DG EHRAT Le. lactis subsp, lactis bioval, diacetylactis R—43, Ee. faecalis subsp. liguefaciens R-568 X UF Lb.
casei subsp. casei 8— 3 TEILENHT0, 57, 0% EL .

80 -
60 -
40 ~ x

20 -

Binding (%) of cholesterol

0~ T T 7 T ;
O 10 20 30 40 50

Amount {mg] of cell

Fig. 1. Dose-response binding of cholesiergl 1o the cells. @,
.. factis subsp. lactis biovar. diacetylactis R-43; &, £¢

fascalis subsp. liquefaciens H-56; W ,Lb. casejsubsp. .

casei 3-3.

Cholesterol (100 pg) was mixed with various amounts

of cells in 0% ethanct {1 ml }, and the reaction mixiure
was incubated al 37°C for 1 h.

Error bars denote 85% confidence interval of the means.

HHBBROABED ) B, I VATH - LRSS o L BP0 7 Le lactis subsp. lactis bio-
val. diacetylactis R3OV TET I TERET o720 B9, RBHBEFIC LB LAT 2~ WfE
EUMTARBEEROBEII2WTHARLIESE S, 0mg DEEEI0mg O LAF U L2370
T, BHAZEATHESE, Fg 20 0@ldhh X Y, Bl LAF I — L OBE 80 THH
B2bOChy, KIEHAAERETHESEIRAEINL., FROBTERESEIREEL TV & 47
B 57z,

iz, WEEE30mg. L AFO— L %100mg & LTHEEMT 1L L 2oaEcy
T AHEEOBEBIDVTEN, Fig.32 52 k5, BEO~NCHOBRETCHEeRIIEZE—T
THY. BECHLRERAYEEE RIZL TR0 B L7,

—F . BEAEETHLD, R THEIMIE > TILAFO— L OBAERLDL ) 12T <
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BEPIDOWTEA, ERICEL TH0ng b L Ci350mg EE X 121C TS9O 4 — b7 L — T

AT, BREREI VAT O VOLIY J — VB (100mg 60% L% / — LiBiE 1n8) 1mlc

M. 3TCT LRMHEL 7o S ERMBOBEE H v, FRORIETHS 5472, Fg.dhb

BA % L) io. &1, éﬁiigé%}mg."ﬂi\ 2HFN54, 200,83, 47.93:+0.95, 50mg Ti369. 160,37,
567441, 76CH D . BHAIHTHTLAFO -4 OBERHAR CHAS S L. B THS S & A

B b-ﬁ’#é:&%ﬁ@@%ﬁ:ﬁpﬁ?a — N EDREANSRGT LSRR bR,

T80 - =
] i - R
5. M’ gl .
[ - @ -
[ - L o—*"”"ﬁ\t-——-*
s ) A
040 1 % .
e, &
i 2
E T 2
M- £
a
U T T T t ;
| 2 3 4 5 & . 0y T T 1 1 1 1
. 0 2 ¥ 4 W & 10
fncuballon fime {7} Incubation temperature {C)

Fig. 2 : Eftect of incubation #ime on the binding of cholesterol Fig. 3: Effect of incubation lemperalure on the binding of
to the cells of L. factls subsp. lactis biovar. diacety- ' cholesterol to Le. factis subsp. lactis biovar. disce-
laclis R-43, Iyfaclis R-43.

Cholesterol {100 2 ) was mixed with 30 mg of the cells Chiolesterat {100 g gYwas rmixed with 30 mg of the .

i 60% ethanol {1 mi}, and the reaclion mixture was in- cells in 60% ethanct (1 mi}, and the reaction mix-

cubated i 37C. fure was Incubatedfor 1 h,

Error bars denote 95% confidence (ntervai of the means, Error bars dencte 95% confidence interval of the
means.

AL RAGEEERII I AT VAT O VESIIT A A DR A OERBIIOW TN
K*, Ca™ M2 ERENEmM. B0mM 25 L a2 T u— Vil (100mg/ 60% L% ./ —
oimé) WA, FAGICEBEEI0mg dM L. 37CT L EFRMEE L7zo Fig. 59 LB Sk £ 90,
PR LR TOBA A YFERIIST A2 VAT O DG THEL 2. & Dbt G Mg
ED 2GS A oM BEEORETHECEENZ R L, 28, BB ¥~ HRLTwiw
#5, Lc. lactis subsp. lactis bioval. diacetylactis R-430DAHB L UEHE B0mg) KIAolLAFT—
WVESITHT AN ARBEOEBIIOWTEEZA, &5, WEC AN TALILESE
EEHUEPIBRETCH o/ BRI AN DT AREImg TOHESEZENFNLL 473, 82,38, 56
+2. 2T -7,

£ 72, Lc. lactis subsp. lactis bioval. diacetylactis R-431Z L A IV A 570 — VESIZHT 5 pH DR
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Fig. 4: Binding of cholesterol by Le. lactis subsp. faclis
biovar, diacetylactis R-43 cells. @, Viable cells

A Autoclaved cells: Fig. 5 Eifect of metal ion on binding ability of Le. factls subsp.

Cholesterol {100 ;1q) whs mixed with various a- lactls biovar, diacelyfactis R-43.

mounis of the cells in 80% ethano! {1 mi}, and Cholesterol {100 g was mixed wilh 10 mg of the cells
the reaction mixiure was incubaled ai 3?'{3 for In 60% ethanol {1 ml ), including melal 2alts, and the re-
1h action mixture was incubaled a1 37C ot 1 b,

Error bars denole 5% confidence a?ervai of the Errer hars denole 85% confidence interval of the means.
means, A

ROWTHENLEZ A, pHICE o TOHAMIB I FEERT VO LB L (BB — 5 —
RRL T %), | |

Z B

AR I A DRBLD b L2 23R OUBEEAI X 5 3 L AT 0 — L OfAMc v CH
K72 BTH. & DDiF. Le lactis subsp. lactis 12007, Le. factis subsp. lactis 12465, Le. lactis subsp. lactis
bioval. diacerylactis R—22, Le. lactis subsp. lactis bioval. diacetylactis R~43, Ec. faecalis subsp. liquefaciens R
-S638 I UF Leu. mesenteroides subsp, dextranicum X-2THESVHEEE LR LA (Tab.1)o Le lactis subsp.
lactis bioval. diacetviactis R-431CDWTAT o 7 I L AT 0 — b & O HHE L Fig. 2107 T X 9 10, M

THL, BRFCI VA F - AP EA AT DI EA L 2o/, LrL, Fig. 52585
kA, Nat, X', Cat Mt R XOBA R Y SEET R L. BERET A2 VAT O O
GREESNL, COBFERIVATFU-NOEGCETLEaBIEPHAOMBREES L RELH
BREFLTHE I EEWT/oTWno, FELNIKL, ABBOAEL T, 077 2BHEE
® . HiA 75T ARME R ST B Tip-P 1. Trp-P 2 #4112 Glu-P 1 {2 —amino— 6 ~methyi~dipyrido
(1,2-3"2'-d] imidazole} LV o o7 X JEBEMAG R OFSWT OV TRESL, TOKRE, ¥ I 485
HEEZFLABBEEOHRTEINAL T I VEMESBYIHT BRI KERENE), VT A
BHES L DRCESHER LT, N2 7 TOMRBEARTF 7 A v FAEELERES T
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T r—FY. 74Ty FOESEKR, £4 00— %72 ) ORIEORIEA0%H 525% 12 HD 5
BANBEFBOBNRELHL L. $HABRHNERSZROBNELEOCIRETHILHEFL TS, TX
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{FTARETHLH] EFHEL TS,

TR S B L URARBNE o LRET T, AABEEREOBL IR, FTETERLLO
Ko TETwa, &by, BBLGEERICEN, ML 0EHOREMNFCER 2D, HE2
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L7ze

Le. lactis subsp. lactis bioval. diacetylactis R-43IZD W T o EBP LIV AF I -V EOHFEERE
D THC L BRI LA O LAEAICHA L, FERAL 27, SIS D RARERL
7o '
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