-1- SPECI FI CATI ON EQUOL- PRODUCI NG LACTI C ACI D BACTERI A- CONTAI NI NG

COWGOSI TION 5 FIELD OF THE I NVENTI ON The present invention relates to
equol -producing lactic acid bacterial strain, a conposition conprising
said lactic acid bacterial strain, and a nmethod of producing equol by
utilizing said lactic acid bacterial strain. 10 BACKGROUND OF THE

| NVENTION It has heretofore been reported nostly in Europe and the United
States of Anerica that isoflavone (sS®EdIFafhgvoNe) contained in soybeans
has prophyl actic efficacies ( I es n,.effect) in breast cancer,

carci noma of the prostate, angggéﬁééﬁﬁgﬁgﬁgeﬁéggugﬁ@lphat it has
alleviating efficaci es (estBagerrralddsararafifectimiosgirbfacteric and

post menopausal osteoporosis, hyperlipidem a, hypertension, etc. (H

Adl ercreutz et al., (1992) Lancet, 339, 1233; H Adlercreutz et al.,
(1992) kancet, 342, 1209-1210; pBar®. oBaike @¥/siron(1995) J. Ain.
Endocrinol. 20 Metab., 80, 1685-1690; A L —Mmrkres~et al., (1995
Maturitas., 21, HoB-rIEspendndnpenhjpuseriatas dlo equpd9sroB@onmanihdimer al . |
19 (Suppl €)acifI=248)-i alRe , qﬂgﬁﬁg. b . been cast. on the,
clinical é???ggéy oflggygﬁgé#¥éJ%ne né?‘g%§t§§3£9¥§l$§‘Q%%gﬁfg hafi9s
equol as tHaciEriigd wErabol i ard of mdyhddsoffl avodecisg acdkeyl flactor likanghe
expect ed effdi¢RGi €5 4N 6k knLgal fgg&ié%ygf%n. Thus, several reports are
avai | abl e argui ng that ' bf east cancer, ~carcinoma of the prostate, and
climacf®ric and post nenopaus&ACKGROENPoOBSTE iMeEENafioncacy of soy

i sof | avone is sur d.b Q.t hat, of equol, the abolite of soy

i sof | avone (D. | n%?z%%epe SOOI AR 1% coé'{t,e%g‘@gﬁgﬁo%@ﬁ‘i‘r%e M9DkREan et

al ., (2000)UniCadcetaEpidef Mhagita Birararnkersadolks eyesy i br1%vod83- 586; C.
At ki nson et_ a H Akaza et al. 2002)

L. . 002) J.. Nutr., 32(3 95S; | .
Tom 50" s TR L sR p it dias 6kl a0t b b LAl e e it est poga)
Ann. Nutr. elffealn), 145brddSt ab&)der, carcinoma of the prostate, and other

15 diseases and that it has alleviating efficacies {estrogenic-like

effect) in climacteric and postmenopausal osteoporosis,
hyperlipidemia, hypertension, etc. (H. Adlercreutz et al.,
(1992) Lancet, 339, 1233; H. Adlercreutz et al., (1992) Lancet,
342, 1209-1210; D. b, Baird et al., (1995) J. Clin. Endocrinol.

20 Metab., 80, 1685-1690; A. L. Murkies et al., {(1995) Maturitas.,
21, 198-195; and D. Agnusdei et al., (1995) Bone and Mineral.,
19 (Supple), S43-548).

Recently, however, doubts have been cast on the clinical

efficacy of soy isoflavone and, instead, it is reported that

25 equol as the active metabolite of soy isoflavone is a key factor
in the expected efficacies in clinical application. Thus,
several reports are available arguing that in breast cancer,
carcinoma of the prostate, and climacteric and postmenopausal
osteoporosis, the efficacy of soy isoflavone is surpassed by

30 that of equol, the metabolite of soy isoflavone (D. Ingram et
at., (1997) Lancet, 350, 9%90-994; A. M. Duncan et al., (2000)
Cancer Epidemiology, Biomarkers & Prevention, 9, 581-586; C.
Atkinson et al., (2002) J. Nutr., 32(3), 595S; H. Akaza et al.,
{2002) Jpn. J. Clin. Oncol., 32(8), 296-300; and S. Uchiyama et

35 al., (2001) Ann. Nutr. Metab., 45, 113(abs)).



-2- Moreover, many |lectures were delivered on the subject of equol in the
4th I nternational Synposiumon the Role of Soy in Preventing and Treating
Chroni c Di sease (San Di ego, USA, 2001), and in Decenber 2002 a

conprehensi ve revi ew of studies on equol B was al so reported. Thus, it is
getting nore or nore accepted in academc circles that equol is the very
entity of efficacies of soy isoflavone (K D. R Settchell et al., (2002)

J. Nutr., 132,  3f3¥ed684) mdnil heldries Feppaiei Widdy 3y theokhayone. o£quol
is 10 delivered to tissues such as the breast tissue and prostatic tissue

with by far®grehts? 1 iditeddfesnationah Symppsiast ont ke Rodsiaf dgivcdin

si gni i cancered Ay andanss  p42093)uch

Chr omat ogr apJFHl %. , 4, 137-144; Q#ﬂg%ﬁ?ﬁﬁ!}g&%& (g n D%%%%B)US]ATS ZPhOel) ’
Prostate, 1324 ¥F3-IEgyembEay@i00EsaprodpreteindweheeivmnewstE natudier amarduohe

i nvol vergent j 'v'%&l i ff ce.n_ts . production has been r r{ed.
It is al'so V%ﬁfi)o‘%j{%{%ﬂ% at teegljolﬁ{pﬁ%’dﬁicterlss %ﬁén?h%or%aopraﬁéoé‘? &&EFSBﬁggf ot
about 50% (S:addhic aneradiesalthat (266d) Bnrthe2 eyt ent Mey abr , e #bicaklids( as) ) .
I ndi vi dual s . pr oduc quol, are suspected to be lacking in

equol - pr odugi Sl%ac%g}ﬂ“ae R% ?heﬁgr ?%E%‘gﬁlﬁe.e I ﬁtlsuckmzf)%li W ddBits - i £32g
suspected th@1743084 Jexpect ed anti estrogen and estrogenic-1like effects may

not be expect edafevei_? ifgprocessed soybean foods are ingested. In order 25
that the expected EFEMTGaTOBRAERPréEHe £I% 1SeEHavARPYi BWaPL, 15 it seens

to be aoreasunabired e $esphieaCsi@ 40 thay@rkhem L1F88E afflYRloRL@GuUC Ng
bacteria or, equol as such. Based on the above idea, the invéntors had
conduct ed t:IJT'F"tL:é’r?si""\?‘é:hi RYeSEF gIEFIRE Sfdiicdsnareantly oo stfgsits wbeel 3

30 strains mfysTicaleacaanksghi eshidensd fiedt hem aarely BacheLiaife
E- 23-15 (FERM BP-6435), St J‘rglgpt ococcus E- ggl 17 ( FErllQM BP- G%G%UE%EH 8t
Strept ococés 'Aééﬁfé)( EERM BP- 6437), as equol produci ng-bacteria suitable

for the exmnessi@egebphdif., 244 estyngan and pstrogRRiE-dd ke ef fieghsy among
ot her effects,
15 The Prostate, 154, 68-78},

Equol is produced by the intestinal flora and the
involvement of individual difference in its production has been
reported. It is also reported that equol producers among the
Japanese account for about 50% (S. Uchiyama et al., {2001) Ann.

20 Nutr. Metab., 45, 113 (abs)). Individuals who cannot produce
equol are suspected to be lacking in equol-producing bacteria in
their intestine. In such individuals, it is suspected that the
expected antiestrogen and estrogenic-like effects may not be
expected even if processed soybean foods are ingested. In order

25 that the expected effects may be expressed in such individuals,
it seems to be a reasonable course of action to have them ingest
equol-~-producing bacteria or equol as such.

Based on the above idea, the inventors had conducted
intensive investigations and isolated from human stools novel 3

30 strains of microorganisms and identified them: namely
Bacteriocides E-23-15 (FERM BP-6435), Streptococcus E-23~17 (FERM
BP-6436), and Streptococcus A6G225 (FERM BP-6437), as equol
producing-bacteria suitable for the expression of said
antiestrogen and estrogenic-like effects, among other effects,

35 and applied for a patent claiming inventions concerning these



35 and applied for a patent claimng inventions concerning these -3-
equol - produci ng strains of mcroorganisns and utilization of the

m croorgani snms (W99/07392). DI SCLOSURE OF | NVENTI ON The inventors
conduct ed further studies and succeeded i'#~ 5 the isolation and
characterization of a lactic acid bacterial strain belonging to the genus
Lact ococcus which are capable of utilizing daidzein glycoside, daidzein,

or di hydr odayda®i pré@uciHO@yea i RIUGE REc@dIQMeli ik’ 8h Qf 1 1 ]
which s fundamenially g fieront 1r amoiodtlanienel ghi ot; ILALOONAY WM

i denti fi ed THEFOOreRIHIE®s (WPRE/PY382ht i nvention has been devel oped on the

basis of the above isolation aqquﬂﬁgaﬁhiﬁgtkggEN o hi's novel strain of
|l actic acid bacterium The pre fres the foll ow ng

i nventions sunmafieehvantgasagrapghstdd 18:1rtler tsdmdiesAanaqsoteasddldinng
lactic aci dqhactgi4.8-6ontajsn osi.tion conprisjing, as.an essential
conponent t hereo ,i%l%ﬁa%??chg%%s\g%g AT Str gi iaﬁtjr%n%ﬁ]rfb RS ¥Fdagenus
Lact ococcusstihain rgelamgabpl toytite adrdd zeacabcbeast onecKlad € eidp8a8pawnd

selected fr raup .consi sfing of dajdzein glycosides, 20 daidzein, and
dihydrodaidzef%ﬂﬁggbgg gégl%q%iﬁgé%%iﬁn 162818 o nPB TG Atisladiing teo | tem
1, wherein madicd agiot asi @ haederd@laist b& RibLbORGAMNGsH Qg ggnus

Lactococcus, _is Lagtococcus_garvieae. Item 3. The conposition according to
Item 2, wher Grrgdit g Y BT a0t P O PF &Y L8YF Y nnlpww B o

Lact oc@ocusident ifaeion0e 86 @ih A glepesi t gek snder; RFERV:BE- $ﬁ93§eeﬁt em 4.
t

The conposijion according to Item1 further conprising a east one nenber
sel ected fr ®eGr 8Hpteasis mf dhe garHezeisoteabboumisl dd¢ndaifdzat hon

compound- casi aiMisNBokBEr St-LM S I MikenbPa JhS-SOAMMPSi tion according to
Item 4, wherein the daidzein conpound-containing ingredient is soybean
flour or soy nillee Preaest Imenbippodubisomeactbe dfnflowind eémvemttibol is in

t he summarized in paragraphs 1-13.

15 Item 1. An equol-producing lactic acid bacteria-containing
composition comprising, as an essential compenent thereof, a
lactic acid bacterial strain belonging to the genus Lactococcus
having an ability to utilize at least one daidzein compound
selected from the group consisting of daidzein glycosides,

20 daidzein, and dihydrodaidzein to produce equol.

Item 2. The composition according to Item 1, wherein said
lactic acid bacterial strain belonging to the genus Lactococcus
is Lactococcus garvieae.

Item 3. The composition according to Item 2, wherein said

25 lactic acid bacterial strain belonging to Lactococcus is
Lactococcus 20-92 deposited under FERM BP-10036.

Item 4. The composition according to Item 1 further comprising
at least one member selected from the group consisting of
daidzein compounds and daidzein compound-~containing ingredients.

30 vItem 5. The composition according to Item 4, wherein the
daidzein compound-containing ingredient is soybean flour or soy
milk.

Item 6. The composition according to Item 4 which is in the
form of a beverage or a milk product.

35 Item 7. The composition according to Item 4 further comprising



formof a beverage or a mlk product. 35 Item 7. The conposition according
to Item4 further conprising -4- equol. Item 8. The conposition according
to ltem7 which is in the formof a fernmentation product of soy mlk. Item
9. A nethod of producing equil conprising”%he step of 5 letting a lactic
acid bacterial strain belonging to the genus Lactococcus having an ability
to utilize a daidzein conpound to produce equol act on at | east one nenber
sel ected fremubhe group consisting of daidzein conpounds and dai dzein
conpound- contai ning ingredients. 10 Item 10. The nethod according to Item
9, wherein salteMdtti ENCaeeepaiction accerfana bel bR g whd.cbhdsgaénushe

Lact ococcus sh$m LACH OLOGEHS FALY e t hod according to item
10 wherein said lactic aciéﬁggétg?gg é%t%%%%“%@P%ﬁg?ng to the genus

Lact ococcus ikterms d-achoretet F0¥2dueposi eediLincterEERN BBRHhE0086p dfem 12.
The met hpd F dl 1 Lh.ih ai dzei.n__conpound- cont ai ni ng
ingredigﬁt ?ggggg%ggﬁﬁgﬁgﬁf%%?6s§€8%§#kéi %ﬁé%ﬁ e%gnpgggigoagv% $dtt%ria
strai n bel oAgihgctactherayemgs ahaebdtdey Uso astiddpesiat adidnden EERhbBR 1Q036.

20 The equol.- cing . actic acid, bacteria-containi C osition of the
“nvention dBEATESETRACH PbeF BRASt [ROTHETOSC PEREHE bRERI T SO
bel ongi ng tootsbsganusf lkiadtaeancosmghendsuala peddel Agcbagbitaaci d
bacteria-contaj njn 25 conposition of the invention conprises, as an
essenti al %%ﬁéﬁﬁﬂihgtﬁﬂﬁggggﬁnFﬁctic aci d bacterial strain belonging to the
genus lact ocaneus 1haviTg: atddd bbrotGBAGDE) i Cradeld VidhikeliQ sHik! 128t

1 east one dai dzei n conpound sel ected fromthe group consisting of daidzein
gl ycosi des, 345 A48T T8dd SEFRYRr BAEPREEIh to3dhengerrEr epgtprodtiee lsquol . A
speci fi c expaptsoMemaighhachbe acid bacterial strain is Lactococcus 20-92

(FERN BP-10036) which the inventors isolated .
Item 11. The method according to Item 10 wherein said lactic

acid bacterial strain belonging to the genus Lactococcus is
15  Lactococcus 20-92 deposited under FERM BP-10036.
Item 12. The method according to Item 9, wherein the daidzein
compound-containing ingredient is soybean flour or soy milk.
Item 13. A lactic acid bacterial strain belonging to the genus
Lactococcus as deposited under FERM BP-10036.
20 The equol-producing lactic acid bacteria-containing
composition of the invention described in detail bellow.

(1} The lactic acid bacterial strain belonging to the genus

Lactococcus

The equol-producing lactic acid bacteria-containing
25 composition of the invention comprises, as an essential
component thereof, lactic acid bacterial strain belonging to the
genus Lactococcus having an ability (metabolic activity) to
utilize at least one daidzein compound selected from the group
consisting of daidzein glycosides, daidzein, and dihydrodaidzein
30 and thereby produce equol.

A specific example of said lactic acid bacterial strain is
Lactococous 20-92 (FERM BP-10036) which the inventors igolated
from human stools and identified de novo.

The bacteriological characteristics of the lactic acid

35 bacterial strain are described in detail bellow.



from human stools and identified de novo. The bacteri ol ogi cal
characteristics of the lactic acid 35 bacterial strain are described in
‘detail bellow. -5- 1. State of growth on the nmedium This strain shows good
or normal growh on EG (Eggerth- Gagnon) *a'sghr, BL (Bl ood Liver) agar, and
GAM (G fu Anaerobic Medium when cultured anaerobically in an anaerobic
jar with 5 steel wool at 37C for 48 hours or cultured aerobically at 37C

for 48 hours. IThescatenbal gr@ihAOdYel Sef@iged in a circular or convex
manner, with both Ehe surface and peri pheral edge being snooth, and
assumes a gray- whirteScBFbrivrsiEysageedant aormah-arowh col &6 ¢RgBeragar .

Mor phol ogi cahb¥eni tadsr @ pesiLi-ve, dipl hiis strain js not
spoPogenigc. Ibl on %Bi %%:hem%ﬁrﬁéﬁggag%{é%#gt?%ﬂ( %‘%ﬁ@nﬂ%liﬁén%%‘?%{h]ec f or

growt h: 37cMefPymbithen mpiivred gnoardbidally 3)n lbanqaehacbboa ¢hr geiwt i n:

15 (4) R od ! t-gi-h from,pyruvic acid:, + (5) drolysis of .

hi pE)uZi c ac?géép%ﬁgll—ly ro?’?]lycgifsogogB el)s(?:ﬁﬁ n’t +Cu(%(t7§re1gyPF5lf;%68ﬁ#YaﬁW/l3a7n@dase:

+ (8) a-CGafactésildass. 2he(&)ldBGaheeiphsildageis- r4lda 13 @ wareahdase: -
| am dase: +.  (13) Arginine

G ycr ase: 0 28 VER TR HE RN DA Fee8d. BeR BORRAL 458 abi nose
- D Manni t obeing Rrerthi.t @nd 38shast as egraPwHithRalke36rton rG agar and a
tan-brown color on BL agar. Morphologically, it is a Gram-
10 positive diplococcus. This strain is not sporogenic,
II. Biochemical characteristics
(1) Optimum temperature for growth: 37T
(2} Optimum pH for growth: 7.0
(3) Liquefaction of gelatin: -
15 (4) Production of acetoin from pyruvic acid: +
(5) Hydrolysis of hippuric acid: -
{(6) Hydrolysis of esculin: +
(7) Pyrrolidonyl arylamidase: +
(8) a-Galactosidase: -
20 {(9) B-Galactosidase: -
(10) B-Glucronidase: -
(11} Alkaline phosphatase: -
(12) Leucine arylamidase: +
(13) Arginine dihydrase: +
25 (14} Assimilation of carbon sources
D-Ribose +
L-Arabinoge -~
D-Mannitol +

D-Sorbitol

30 Lactose -

+

D-Trehalose
Inulin -

D-Raffinose

Starch +

35 Glycogen -



Inulin - D-Raffinose - Starch + 35 G ycogen -6- (15) Organic acid
conposition after utilization of peptone or glucose Using PYF

(pept one-yeast extract Fields) nedi um(pe%t_one content: ca 5% used as
sugar utilization medi umand PYF nedi um suppl emented with glucose at a
final concentration of 0.5% the strain of the invention was cul tured
aerobically at 37t for 72 hours and the organic acids in the cultures were
assayed by KRBT OrfemicesclitiscOmpbsitidy) sfterpuesentadibel o peptball erl 10
Table 1 Organic acid Peptone Qucose Mleic acid nd nd Succinic acid 0.00
0.01 Lacti @ 8EPd%3.33 27.35 Fornic acid 1.13 0.88 Acetic acid 3.32 0.57
Pyrogl utam ¢ aci dugidg @YQS(pé%s&meagtegs@%QtBQcﬂdméxm Héaguﬁ\C'(Eeﬁéo
n-Butyric acid nd nd i-Valeric acid nd nd n-Valeric acid nd ot
det ect ed Fr 6RAPHERE abth & Pulusedarsafagsr otk 2l 1ih sedduar pad| E%F meIBlml’le

strain of tBephIMBSHELD Wisie gq%%bgbegt'gtﬁdﬁt&qﬂfe%%a g@h%fa@ é'ﬁ“ Is a
gram positive coccus but differs fromits type strain Z: | el fer,
Kraus, J., BUbREK, QL th@l(lﬂﬂp’i@@rt-loBaWzS fRiltw@ed |ares.“ochaD1yaaﬂ W@cfmr TN

Tr ansf er of hok& EpLP [ I d qg ococeci to the ge 0
Lact ococcus %en nov. yst i:%E %C%{agr% |€1{ig ‘%Hli 195° 19887 v84 Qy”;%‘&(_z
The results (unit: mM) are presented below in Table 1

10 Table 1

Organic acid Peptone Glucose
Maleic acid nd nd
Succinic acid 0.00 0.01
Lactic acid 3.33 27.35
Formic acid 1.13 0.88
Acetic acid 3.32 0.57
Pyroglutamic acid 0.12 0.25
Propionic acid nd nd
i~Butyric acid nd ' nd
n-Butyric acid nd nd
i~Valeric acid nd nd
n-Valeric acid nd nd

nd = not detected

From the above cultural and biochemical characteristics,
15 the strain of the invention is classified into Lactococcus
garvieae which is a gram-positive coccus but differs from its
type strain (Schleifer, K. H., Kraus, J., Dvorak, C., Kilpper-
Balz, R., Collins, M. D. and Fischer, W. Transfer of
Streptococcus lactis and related streptococci to the genus

20 Lactococcus gen. nov. Syst. Appl. Microbiol., 6, 183-195, 1985;



-7- ATCC43921 (JCMLO343) and ATCC49156 (JCVB735)) in the utilization of
starch. Therefore, the inventors naned this strain Lactococcus 20- 92 and
deposited it with the National Institute of Advanced 5 Industrial Science
and Technol ogy International Patent Organ"|7s“m Depositary, Al ST Tsukuba
Central 6, 1-1, Higashi 1-Chonme Tsukuba-shi, Ibaraki-ken 305-8566, Japan
as of January 23, 2003, under the accession nunber of FERM P-19189. This

ni cr oor gani ATTCCE39PpW et yndan Budapesss TrRaker 8900sht tn@nGei NG aty
accession 10 nunber is FERM BP-10036. This strain \/\22 found to as?lar% Oéllte

gl ucose and®*tREAChel aborate lactic acid (L-1actic acid), verifying that

it is a nenber ofhhpEPLEs MERLAL i | teri Eur t her nor e,
sequenci ng of the 16Sr RNA of teﬁ}lg\(rg'fllrtgffﬁ ﬁ%@&%g%/%%f@?%%ﬁlé@&)tﬁg%f%%yz% th
the type st?ai#dernidads 1tgai theblee (NOMOSA3 ) narnd t08e 375 % deamieagy Wit h

Ent er oceccu Lol cd 3 | ncident al | v, _since Enferococcus
seriolicCi daﬁrl%l]‘%%l;% t% O(g.%é]bc‘%\?gﬁ \%/aﬂs?g% Iil?]f?%' F&%eéggéﬁgagag@f%%fe QP ABRAMDNA
honol ogy 20Peprd sy, iAISTagsnkabascehirdl iat a -13cHOGAEBUS] 9a@Hiotieeae in
1996. Ther Lact ococcus . garvi two type strains (JCVMB753
strain and ﬁ%@é@’%%&‘aﬂi'n)%%\ﬁﬁﬁgﬁ" Fe %?{752?%55' 'ar]aipﬁ%oPFgPﬁ.Jarﬁﬁﬂ%ﬁf dcocdf93.
seri 0Zi ci dan{dHAVBIR5 Jactas sdeni Nadbdr o tiRKipdney s90f e gliegdoyekhotai |
and the intrinsic Lactaococgus garvieae 25 (JCML0343) was derived from

bovi ne nmastt%i's" K SraetnBudarest vierafdivoiggpsét - Laed obler assemsion with

the abave twmietpe sstEERMNSP-@0PRheNot ypi ¢ conpari son was nade. The results
are presented belgw in Table 2. -8- Table 2 Characteristics Strain of

JCML0343 JCMB735 TH dHitiddR WREahPwad i bh q9igpilatgHgjucose and, then,
elaborate lactic acid (L-lactic acid), verifying that it is a

member of homofermentative lactic acid bacteria.
Furthermore, sequencing of the 16STRNA of this strain
15  revealed 99.189% homology with the type strain Lactococcus
garvieae (JCM10343) and 99.375% homology with Enterococcus
seriolicida, JCM8735).
Incidentally, since Enterococcus seriolicida referred to
above was akin to Lactococcus garvieae in DNA-DNA homology
20 analysis, it was reclassified into Lactococcus garvieae in 1996,
Therefore, Lactococcus garvieae has two type strains (JCM8753
strain and 10343 strain) which are dissimilar in origin.
Enterococcus seriolicida (JCM8735) was derived from the kidney
of infected yellowtail and the intrinsic Lactococcus garvieae
25 (JCM10343) was derived from bovine mastitis.
To explore the relative homology of Lactococcus 20-92 with
the above two type strains, a phenotypic comparison was made.

The results are presented below in Table 2.



+ Tenperature dependence of growth 10C + + + 15C + + + 30C + + + 37C +
+ + 40C + + - 45C - pH dependence of growh pH4.5 + pH7.5 + + + pH9.6
+ + + Salt tolerance (NaC) 6.5 + + + Peptidoglycan Lys-Ala-Qy
Lys-Ala-Ay Lys-Ala-A@y Quinone type MK-89 M-8,9 No quinone MK denotes
menaqui none 5 It will be apparent from Table 2 that the present strain
Lact ococcus 20-92 was in agreenent with the type strain (JCML0343) of
Lact ococcusTgnligi gae in phenotype but was different fromthe type strain
(JCwB735) of Enterococcus seriolicida in growh behavior at 40C and in the
production or 10 non-production of quinone. Accordingly the present strain
was judged to be cdc vieag ( 3) 1T The_present
hakhBt &P dAGLOCICCHS gar Vi e N?’(Mli”o‘é A od BT

strain Lactocpccus 20-92 can be CIQ§se tgm)ng ot ur occi in
the GRAS [acr6 of Cenerally annnnn B8P As! Safe list by FDA (Food and

Jll_ylll UI

Drug Adnmi ni st atloﬁeamQFaﬂ}qg A )] and its safety as a food is considerled to

be high. Wth|regalArgo.hagt)ococgus garyi eae, there is not a report ever

suggesting itg pat to humanberngsand—there—ist—nro—pt Foduet-Hon of
ag g 89&&%%5 4 :

virulent substangesactlenoA%, Ly s either, so

10°C + + +
15°C + + +
30°C + + £
37°C + + +
40°C + + _
45°C - - -

pPH dependence

of growth
PH4.5 + + *
pH7.5 + + +
PHY.6 + + +
Salt tolerance
(NacCl)

6.5 + + +
Peptidoglycan Lys-Ala-Gly | Lys-Ala-Gly Lys-Ala-Gly
Quinone type MK-8,9 MK-8,9 Ne quinone

MK denotes menagquinone
5 It will be apparent from Table 2 that the present strain

Lactococcus 20-92 was in agreement with the type strain
(JCM10343) of Lactococcus garvieae in phenotype but was
different from the type strain (JCM8735) of Enterococcus
seriolicida in growth behavior at 40°C and in the production or
10  non-production of guinone. Accordingly the present strain was

judged to be akin to Lactococcus garvieae {JCM10343).

The present strain Lactococcus 20-92 can be classed among
Milk-cultured Lactococci in the GRAS [acronym of Generally
Recognized As Safe list by FDA (Food and Drug Administration,



5 that this bacterial species is generally acknow edged to be a species of
hi gh safety. Moreover, Lactococcus garvieae has so far been detected in
nozzarell a cheese, raw m |k, processed m;%[ products under | ow tenperature
storage, plaa-som (a fernented fish product wi dely 10 consuned in

Thai |l and), and Toma Pi enontese cheese which is an artisanal protected
denom nation origin (PDO Italian cheese, i.e. traditional cheese in
Italy, anony.6thej’,amhdtreparbed! ys &hfsodn G QIn@aRksBY 8o 08t ecipgd at a

hi gh i nci dence of %ghe order_ of 105 cells/gram from pZaa-som and 108

cel | s/ gram from TOME! BPFHEhd d661OREESRS FRTVItAS ftOSdHehAs aotoﬁhgrekﬁ’%lt’fory

of eating asedrishnggddaspfieky Qf:héa é§ &i RS B-Me '
(2002) Int. J. Fol(ﬁ)]%JM crn(?gllol P Bt @a gum%ortl ﬁggée%ﬁ%ln&&e %503)
Food M cr obf'8l Prodigstiomg Oioli’)lru@nt h%UWW%ﬁ@ChEﬁﬁet%m%useslémml isoi da

Sy enord edtiat 2hpaldRaeniGal goett 44T A Jdahes 1uaBkas, Ve ONtal e 3 e

Lact ococcus 20-92, which is, thus, a str ctococcus garV|eae i's
consi dered Flée‘%e%)mﬂ é’g@ﬁeﬁﬁéatlfy related to Enterococcus seriolicida,

there was an apprghs Lhogeni ¢ tential. to, cultured fishes.
However, the studies 25(}2 % atogﬁ\?ggfo?sr%loerrapa?]ar?gSf’hgagl BEEP ofinh 25yt 4ph
of Lact ococeeszarxg-1g2 cweelset, haaw afiilhe paidesgen neaduptedpard Jidureneqoccus
seriolicid that unlike said pathogenic_strain, the strain of
the i nvent %@ase%%%cggguﬁge()npkﬁ%*%%’f I(as% ggedTﬁ%?%f%‘?@uqthé’lﬁﬁégent
strai nl0s corrsiwierkdnt Thhavenap, HhPatdegeiietiohyesBOEnEORS wiHidy agenh With
an ecol ogi Caartl cont.am n oblem This conclusion is also corroborated

by the descriptlon PhC ﬁgg?%|q5%wwqﬁlt°@r Srafdn He) Nasliaga cheess). .

ar gue abouti tehe tpaidhegenati tiedde Mrcrabkig, agbhs benstd t uiwd refﬁo'il%%%ﬂ(hat a
capsul e present qn the cell surface.inhibits 35 phagocytosis by
macr ophages. W THCFRETPRRLFE thaletartefanti auhagh - jgei epOfa thee onder

killed but c%uwscemﬁsﬂgizdnn@i%ﬁldpﬁ}éétgﬂ?ncﬁh&YIOB' eewgw{«&@ ff&#%ﬂ fected
\émlt gat ?E bi‘j}?@c}e?ngn%eggl; ngggé dabutetthlasl foog has l ) r?uat gf 1 r

) a ong istory o eatlng
assuring the safety of this organism. (P-M. Christine et al.,
(2002) Int. J. Food Microbiol., 73, 61-70; M. G. Fortina, et al.,
(2003), Food Microbiol., 20, 379-404).

On the other hand, Enterococcus seriolicida is reportedly.

20 pathogenic to cultured fishes such as yellowtail. Since
Lactococcus 20-92, which is, thus, a strain of Lactococcus
garvieae, 1s considered to be phylogenetically related to
Enterococcus seriolicida, there was an apprehension of its
pathogenic potential to cultured fishes. However, the studies

25 Dby the inventors comparing the electronmicrograph of Lactococcus
20-92 with that of the pathogenic counterpart (Znterococcus
seriolicida KG} revealed that unlike said pathogenic strain, the
strain of the invention has no capsule on the cell surface.
Therefore, the present strain is considered to have no

30 pathogenicity, nor does it present with an ecological
contamination problem. This conclusion is also corroborated by
the description in the following literature. Thus, Yoshida et
al. argue about the pathogenicity of microbial cells to cultured
fishes that a capsule present on the cell surface inhibits

35 phagocytosis by macrophages, with the result that the particular



Furthernore, the present strain Lactococcus 20-92 retains 5 the desired
equol -producing ability (activity) even in the case of direct fernentation
in mlk and has the characteristic that Mggr_ the mai ntenance of this

equol - produci ng ability, no special cultdre nediumis required. Thus, by
carrying out a fernmentation in soy mlk as used alone, the strain utilizes
10 dai dzein conpounds in the soy mlk to el aborate equol. Heretofore,
there i s nobasperiaasee it &idnekabuicsapt dedwict ol anahcbhesg8PMSically

Lact ococcusi\qhicﬁlﬂ ever th.a e sych an equol - producing abili té. Ther ef or'e,
the present “Invention fu’#’f‘? r IDAPGYPHe¥t Bl ndirePasteaia 6T - | Yeshidaciat

bact eri um hati ng(s9e4) @Ls.1aqeauol opyodugs nggaklighi ty. (2) Daidzein

conmpounds and dai gzei n conmpound-contai nimg | ngredi ents Dai dzei n conpounds,
whi ch are utilizetUb{P¢HELS eddt PEESSRE af Fira ke tiesterwsc28- 99; 92 nod tdimsa

dai dzei 5 gl yEeSa&e: rLARiPdLein andi i h j i, . pecific exanpl e of
sai d dai dzein _gl ycl;)si c?gﬂli s dai dzi ﬁgé D%t?{dfzkﬁ%' gs%%lggvﬁg\%il g‘\?/% e Y1 ytostEe
havi ng dai 9zefhreqt tisemegitotsne {dantdeiandghypsoshderhaRefesridgd ahat
daidzin, itrhs tHd ldA idestraln of .mcraoorganismio 25 |iberate

dai doein whi oh T i %3?)53?% ?ge‘%ﬁ% bl TergdRorad PPYEL G hytft SBSCAR4i n,
from whi ch @&tioire snefdipal iy pegdiced. [Thushebpresentidgwit izon, said

dai dzei n cogpoungd ] S substrate. The substrate includes not
only dai dzein corép%ﬁ%dggbﬁﬁa%‘{;@( VT i"o’i‘?git (RLBPY aFRE oF LT3t aHli idrirzes
cont ai APng BBid4wrsaomponsda Tepriesentyabiig exagphsopitsaigidmterial or

i ngredi ent cont ai.ni 0%%ird dﬁdzei n conpounds (referred to as daidzein
conmpound- cont ai ni'ng 1 1gradi entye sty TS FIRAFIneveAhaBEe Rntawhiet acsdy

i sof | avone tectalmieady anai jabhe f40MmLuPmRr ¢hakh SO G8S Ao Bnl Pguol-
roducts, 35 for exanple "Fujiflavone

present invention, such. comercial

P10" (r egi é%e%rdélgl{l?aagﬁﬁjr%" f Fg‘ﬁF?fgreFuPil%cf&@@ﬁn,t ingentian Hertwend.

Nbr eover , smodidaisdaeh@vertﬁﬂmriﬂ-dfoIlfa@itﬁbngci@%ﬂ&lr(ﬁﬁ‘i %%L,gq{gs shet ooty
udzu(=Pu

i | avon I | an i h . 0. rari
soy si)é ae%u%lﬂg%dgc%?gpabailtitty.ssues as such, e.g arra

(2) Daidzein compounds and daidzein compound-containing

ingredients

Daidzein compounds, which are utilized by the present—
20 strain Lactococcus 20-92, include a daidzein glycoside, daidzein,
and dihydrodaidzein. A specific example of said daidzein
glycoside is daidzin. Daidzin is an isoflavone glycoside having
daidzein as the aglycone (daidzein glycoside). Referring to
daidzin, it is utilized by said strain of microorganism to
25 liberate daidzein which is further utilized by the strain to
give dihydrodaidzein, from which egquol is finally produced.

In the present invention, said daidzein compound is used
as the substrate. The substrate includes not only daidzein
compounds but also various materials or ingredients containing

30 the same. As a representative example of said material or
ingredient containing said daidgzein compounds (referred to as
daidzein compound-containing ingredient}, soy isoflavone can be
mentioned. Soy isoflavone is already available from commercial
sources and, in the present invention, such commercial products

I

35 for example "Fujiflavone P10" (registered trademark) from



t hur ber gi ana Benth) and root of kudzu (arrowoot), red clove, 5 alfalfa,
etc., and isoflavone derivatives originating therefrom Further exanples
of said dai dzei n conpound-contai ning ingredient includes not only the
above-nentioned food materials such as $6 bean, kudzu, root of kudzu, red
clove, alfalfa, etc. but also processed products thereof, such as soybean
neal 10 (soybean flour), boiled soybeans, tofu (soybean curd), fried bean
curd, soy mf&jicsoybean hypocaian texikagt . Mireover! €5HBAt 8hi &% ff 0duct s

t her eof su%% as natto fermented soybeans), soy sauce, mso, tenpeh, and
fermented soy Beveragedtaiiiuk dnggedipaE siRpladeaniof evdvaisnydasdgbivone

conpounds. - Mteates plént heseuiat agnkycgont aj n iplArein gaupgunds but al so
estrogenic tins | avones, such as genistein and 1ts dglycosides (genistin

0
etc.); glyciT8FReEAHHE S dosindesopll 9€i kudret{@Drowibothaniad Acland,
fornonongt i 1wkl el ag&: pardialsl . i.dzei n_and eni stin
precursors and can be used mﬁfﬁxggggﬁggggggﬁQﬁﬁgmfbOﬁﬁg%gﬁ l?%vé?ﬁ??ﬁf°“b3)
Conposi tion of thEurEyentd@midsl pfAsaequok:@raituciorgpouadt-tenagifing
bact eri a- cont,ai-8k : .U on. 25 The equql -producing lactic acid
bacteria-contginiﬂ%ytg%%%g§$%igﬁto?n%%émF% V%BHEEGﬁﬁg?§e§90%§“%ﬁ?rlals
essential EdEpomemontisaneokudant i coatidk hartzer,i akastiava, bel eanENg e t he
genus Lacto c i an.ability to act on the substrate daidzein
conpound orﬁggi fg? ﬁggﬁfgﬁﬁiRﬁO?HéFﬁmﬁﬁﬁﬁqua SH6HUBE SOYRefdIMed th t he
above- iént i bxeybdactilonedysbdisd HEBhmt, HBRLESABYBLLY Cc@X APl & 1 s5e
| actic acid%§g§néﬁg I straLﬂkfor use as said essential conmponent usually
are viabl e bacterral’ S8¢r BrnFbut OB vnockityédekbradiesee e, may be any of

its cul t uréssmegrisddoar ppudiuEt €0t eRAT alsh QRS a9f nHES gf%ﬁéf% whi ch 35
cont ai ns isolq} ells, and |yophilizates thereof. -12- The c&‘tures of

sai d bacter?%ﬁtégas i'nSE&n BECDLt B FRed teypiedal Rypdbfermen trd caduteverapessi ng
culturing thest naitertifld ARk BH At Ji0f dalitizA5 AW:BrmphOhas XML NRS
nedlunhsat égg%e not only contain daidzein compounds but also estrogenic
isoflavones, such as genistein and its glycosides {genistin
etc.); glycitein and its glycosides (glycitin etc.); biochanin A
and formononetin which are partially methylated daidzein and
genistin precursors and can be used with advantage in fhe

20 present invention.

(3) Composition of the invention

(3-1) An equol-producing lactic acid bacteria-containing

compogsition

25 The equol-producing lactic acid bacteria-containing
composition of the invention comprises, as an essential
component thereof, actic acid bacterial strain belonging to the
genus Lactococcus having an ability to act on the substrate
daidzein compound or daidzein-containing ingredient to produce

30 equol, with the above-mentioned Lactococcus 20-92 being a
representative example. The lactic acid bacterial strain for
use as said essential component usually are viable bacterial
strain but are not limited to these but may be any of its
cultures, crude or purified preparations of such cultures, which

35 contains isolated cells, and lyophilizates thereof.



for about 48 hours. Following the cultivation, the cells can be 5 recovered
by, for exanple, centrifuging the culture at 3,000 rpm (4C for 10

m nutes. These can be purified in the conventional manner. Nbreover, these
cells can be lyophilized. The resulting "1%bphilizates can also be utilized
as the active conponent of the conposition of the invention. 10 Al that
is necessary for the conposition of the invention is that it contains the

bacteria (cells orhequhvaled borasasdl Hacfehi ¥ HOPNEN g%;ﬁ ob%jﬁrﬁj&fi red,
ed for the

t he conposi Ei on be supplenmented with nutrients sul

mai nt enance {’Bjrcgg%bv}v'f}h)th@f PrRECHIES cvrganissimasudaidingt the sonpondnt a The
15 nutrientgedBRt i Qpad. Qe ; By [, ,eX l e _be the nutrient media__for

cul ture of the respecti vgg\ri;i %lrggo?%%ﬁhs'ns, rsﬁécﬁmgé_eBﬁ?,s BRdLuny and7CAM  as
nent i oned hEPeidHitordd hexampl dldfowting thhecuhutvatenirs, ithel dde1¥ariQuse

ol i gosagcharidas, as.la j gosaccghari de, soy 20 oligosaccharide,
| act ul ose, aJF%cti troelajq%r'u%f) (%oig%{%goéia%t har %Eé,gugﬁgg E]éfgaﬁ‘tﬂow i gédaceRaFi gem
The anmount ©4°C3uchroldgesmcehar i URSsé ScalWe RRFLirGRbak hy kSt alad Huh is

preferably ed a_ range su that the final concentration theéreof
in the corrp“?)%%rt%%n %;L%ﬁ%éelf'n\Fgﬁgﬁoﬁe i-F| CPR Rbhokorhid igeidght Bhe aB:sTH4& ialgove
conposi t i onlyafpitiie ziateentannal shese taken zeaakkYihe eé@iﬁﬁé%%n&)gﬁeﬂﬁsbﬁed

the

equol - produgj ng._activity in the recipient's body. Generally apanese
have the hﬁet gioglpggf‘tléai Az bl dasatAarecont ai ni ng foods, typically the

above- 1fent i oned Alaod namt e6i AbSe Mat P Hedicgat 8 ] b g¢ondary
products ther%glf, and fernmentation ﬂp??odgct S thg?} 8?ltg%,§¢h%meeﬁg‘y§?%%ﬁg
i ntake of t'fe "CGhpd&i EPBREHRS the bagdsrian(cebbulen squitkd eptodast sand of

equol in viaeeiveUucbRbABRE biYENHT RREESSA! Y 4 g0, 0f .t he
| enent ed vvilth sul ta%f et%(%mhﬁorﬁrg 0 \?glr ?‘8 s£835

i nvention ma§ ge sugg _ _
vitanins, CFRPeCHEPiede¥EHe M rigndsseulbed hfoExdmiresindkbnaad ¢43-

a1 L TR T A R e
ple be the nutrient media
for culture of the respective microorganisms, such as BHI, EG,
BL and GAM, as mentioned hereinbefore.
Examples of the other nutrients include various
oligosaccharides, such as lactooligosaccharide, sof

20 oligosaccharide, lactulose, lactitol, fructooligosaccharide, and
galactooligosaccharide. The amount of such oligosaccharides is
not particularly restricted but is preferably selected from a
range such that the final concentration thereof in the
composition of the invention will be about 1-3 weight %.

25 The above composition of the invention, when taken orally,
expresses the desired equol-producing activity in the
recipient’s body. Generally the Japanese have the habit to eat
daidzein compound-containing foods, typically the above-
mentioned food materials or ingredients, e.g. soybeans,

30 secondary products thereof, and fermentation products thereof
and, therefore, the intake of the composition of the invention
results in the production of equol in vivo.

Furthermore, where necessary, the compogsition of the
invention may be supplemented with suitable amounts of various

35 wvitamins, trace metal elements, and so forth. Examples of said



Baci|lus natto]. Exanples of said trace netal elenents are zinc, selenium
iron, manganese, etc. 5 The quantity of the mcroorganismto be fornul ated
in the conposition of the invention can Eﬁ judiciously selected according
to the kind of bacterial strain used. Taking Lactococcus 20-92 as an
exanpl e, the nunber of organisns (viable cell count) is preferably

adj usted to about 108-109 cells/100 g 10 conposition. The viable cell count
i s determ nedtasihel Losbudd visrmahe BJi uthlin i15, coatRd 00t 0vaRaRgR e Medigm
for bacterial,, cul tklr and cul tured aerobically at 37C and the col oni es
formed are COAREBA! W‘?h@“%%q%%ﬂ@md@éﬁé’ﬁﬁbﬁﬁmabove can
be j udi ci ouﬁamadhysm@lta}?comalég bR {04 M0led Mk %‘1@&%{‘15&' af L0 RE,
prepared using the above-nentioned quantity as reference The

dai dzei n coﬁﬁgﬁﬂa%on%lé?w ARIEGREESHt £60- of the |nvent| on 20 The
conpositson of th n r sar at_| gast
one nenber sel ect ggbf gg%‘%%gy %&%lé E:“g%;é?gt%‘gi%? 1{% g‘r'%r%r%lﬁ |¥8ﬂe%jn e

di adzei n coRpBLAEStEeRl efaitdeeiinvenbhpo urah dl)Ent_”ja‘ldini@ulsllgr edieatsd Anong
various kin o d,and daidzei n .compound-cont ai ni ng

i ngredi ent, ggggé%“giaﬁg%%og{g I §Ean%c Yo wgrédi eHF?H é@?&? starting
wth the h#pchquzcsqs dlfl&Q@ala'Sl anl exduyp s efeie @@Iﬂb@ﬂdofaaﬁ@&qimqvj_able
wat er - sol ubl.e, pr gm sified food ingr dients are_ sti preferred.
Aong ot her pr ef GPHEY SCambeEETaPLE AL Ut dion ab@Bﬁpéﬂndl%oﬁ?éilﬁf%%o g

i ngr edilént aompeaybiran fwnarvmtdlé@elm kbund0iPuge t Orh S URSFALBws. A
contained ip t fé) atign, gerson not accustoned to eating soybeans
and the Iiké™ %o Jllrr%r‘é’(ﬁ‘i &t QOQE t YKL e A0SR BSALIBNEOF pagterdsd t he

i ngested N&EIRQFYAHS r@uqtthkba%ef&@lé&m@' %t 8¢S ubSi fﬂ{ee cto%mgguﬁg g L or

obj ective equol in the bog he .amount of sald dai dzein conpoun
dai dzei n - 12=° CHHBG G aqL?ﬁ”r?d-tIYn@rfeahén*Pl??P‘?lﬁ%al&ﬁﬁJdkﬁsﬁréﬁeﬂsah@Ye

parti cul ar | yar asd rjmfdl@dohulyﬂgdgﬁ@m%@o&dﬁﬁga@e%héofgﬁn "B the
15 composition to be prepared using the above-mentioned quantity as

a reference.

(3-2) The daidzein compound-containing composgition of the
invention ’

20 The composition of the invention may further contain, if
nhecessary, at least one member selected from the group
consisting of the aformentioned diadzein compounds and daidzein
compound-containing ingredients. Among various kinds of
daidzein compound and daidzein compound-containing ingredient,

25 soybean hypocotyls and food ingredients prepared starting with
the hypocotyls, are particularly preferred, and, among these,
water-soluble or emulsified food ingredients are still more
preferred. Among other preferred examples of said daidzein
compound-containing ingredient are soybean flour and soy milk,

30 Due to the substrate contained in the formulation, a
person not accustomed to eating soybeans and the like food
ingredients can take the composition orally, and the ingested
microorganism utilizes the formulated substrate to produce the
objective eguol in the body.

35 The amount of said daidzein compound and/or daidzein



which is equivalent to the usual daily intake by the average Japanese. 5
(3-3) Equol -contai ning conposition of the invention The conposition of the
invention may further contain equol. Generally, one's appetite for a food
is whetted when the food nmaterial is caused-to undergo lactic acid
fernmentation, for 10 instance. Moreover, Lactococcus 20-92, which is a
representative exanple of mcroorganismfor use in the conposition of the
i nvention, hasu BT ol - i ilit actjvity). The present
i nvention furt h%?lyfg? ?\ﬁyéggngﬁg ie%%%‘%)&t%{n‘{]ginni%ﬁﬁ 88%8%%3&3&)‘?1,15)56’(% as
fernented scBPTIRILAHIYCHesSTistpt epar ethyby-epebihbly NGe S@bshS AR pf

m croor gani i, act : pdzei.n conpoynd-contai ning ingredi ent such as
soy mlk, and theret{)e&all\erglfg?{u T ths ﬁ‘éﬁd%ﬁ&%i e duhdhen avksagey | k
to el aboratErapssie. As the substrate for use in this aspect of the

inventiog, 20 the above-nentioned various kinds of daidzein conpound and
dai dzei n conpound- cont ai ni ng i ngredi ent can be enpl oyed. Anong these,

sol uti ons or(3em)l SEQns] prorRRedn OAMSOY: Fldk oS Ml QUL P the like are
preferred. A preferred specific exanple of the equol=contarfirng 25
conposi tion of tlﬁiq FPERPFORI¢R vhd e dpwrnad ponmpy offucthewhtaitaed byua] .
process whi ch conpenses1agdi is0f L av r food.materj a
containing it to a suitable ﬂgﬁﬁﬁﬁggﬁglggl?g?i%gfg?%é”%fgggﬁﬁﬁaﬁkgﬂ1B?ethe
invention, pPefelabeyithctdcoreed £0- opderghietarinid aciduserhentRAiah | Ofbr

More pardicihath¥ce SU3QvEE! NE ' an,be _effected by the procedure
whi ch conprises adding a E)rr eaetg%%%%@ %rm%ﬁ?zof Wﬁﬁghn’r%r%organi smof the
i nventi on t OFBTAPRELRELGT exagpdei bF zeticsedysdaratem SohrUtiseniangha@ nutrient

medi um f avorafb8s {01 oMy 0ot 1. Craqor gani_s uch as BH, EG BL or
GAM or to cowbssm I?(I? soy i FLE%QgFQ%IgB%‘VggaetV |eijl.9rlc@qm%w%ww used
as food, anBPthifyiRFtouitan .- e aneewecolti ¢noen8esebber frIMHALERE an

reaction atBé&g&L&Eﬁ%ﬁining composition, such as fermented soy milk, which

i5 is prepared by permitting said strain of microorganism to act on
a daidzein compound-containing ingredient such as soy milk, and
thereby let it utilize the daidzein compound in the soy milk to
elaborate equol.

As the substrate for use in this asﬁect of the invention,

20 the above-mentioned various kinds of daidzein compound and
daidzein compound-containing ingredient can be employed. Among
these, solutions or emulsions prepared from soy milk, soy flour
or the like are preferred.

A preferred specific example of the equol-containing

25 composition of the invention is the fermentation product
obtained by a process which comprises adding soy isoflavone or a
food material containing it to a suitable medium and culturing
the microorganism of the invention, preferably Lactococcus 20-92,
therein to cause fermentation. More particularly, such

30 fermentation can be effected by the procedure which comprises
adding a predetermined amount of the microorganism of the
invention to a mixture of a sterilized substrate solution and a
nutrient medium favorable for growth of the microorganism, such
as BHI, EG, BL or GAM, or to cow's milk, soy milk, or a

35 vegetable juice which can be used as food, and carrying out an



stationary conditions for about 48-96 hours [where necessary, a pH control
agent and a reducing agent (e.g. yeast extract, vitamn KL, or the like)
may be added]. In the above procedure, 5 the anpunt of the substrate may be
about 0.01-0.5 ng/nL and the inoculum sizé~of the nicroorgani smcan be
selected fromthe range of about 1 to about 5% In this manner, the
equol - cont ai ni ng conposition of the invention can be produced. This

COWDOSitiOna%%ﬁr@%iépgfiégdeiEhFelﬁeﬁg¥§95ﬁg§ééé¥£d%?a%b%¥%fgﬁﬁ%&ibed form
of a fernentation product as a food or a pharnacéuti cal “product.” Moreover,
t he produce§ta¢daBRryapesbltiispisafed ahouputsd {9t ddursmiwhereuheaeesdrpt k or

fermentationuprg i r_s nner,, optionally or nul at ed
with suitable %m%%%ﬁé %?él{(}?ﬁ@?i oggg{l}%\é\gr;%? ht's (oer'g'lgeflﬁé ?f{{ilé?c hd
processed i Nitamdit bl erf cbd ILokes may lraraddedyti cal teodibotyef oroseddbe,

i solati and _purificatiaon referred _to abave can be achieved by, for
exanple?yadgg?b%ﬁau?ﬁéyég?ﬁ%ﬁ?ﬁ?%ﬁﬁt%r%ﬁ%ghe(ﬁ%OQ§nOr8ﬁ‘8X hARAGRE 1&g Fhe
(DI Al ON HP2@popnbducsiof d¥ thebinsbrodageni A0 S0r pRr abien}edertbmNehdt W th

met hanol , and concgntrating the eluate to dryness. The anount of equol in
the conposi tFBRACoPT tHPY nvelPi BROEE S%el ect ed according to the form of food

or pharmaceuti cal 1ar i tmardn@rhe tREOdYGEH- dhrh 4 SRl Babbkguhah! ¥r the
restricted. Preferably, 25 however, the anount shoul d generally be such
that about 2DBeRplonfCarybs PRPARCER- c IR FeBPPAitbeh AWD he opliedt wigh

conpositd Onaataet AGE /NGB OhbEANOfe s b1kl HQHUGE Qoﬁgﬁéﬁ#%ﬁ :‘}%Jbl%rlllc{est

i nvention can be confirnmed by the nethod descri bed herelnafter
Exanpl e 1. Fhed bl ot RhArHacewhbosh mmndustt .t MdoTemrstt.i drer @mkduchilgh on

the safety é&%f_@&?%%s%ﬁﬁté&tér\’&cé}g:%f C@de%oﬁq!ﬂ{lle. L1t re bza:tbhy %Fsi ng

natural ' y-occurring substance. More ecause it iS prepare
the | actic BefRrbatian sroduehin the parslkeoknods venberi naptimadiiyh

chem cal's OpbghfBl i fitBMshDEaRI QWG YL o % ther food ingredients or

15 the like, and processed into suitable food forms or
pharmaceutical product forms.

The isolation and purification referred to above can be
achieved by, for example, adsorbing the fermentation product on
an jon exchange resin (DIAION HP20, product of Mitsubishi Kasei

20 Corporation}, eluting it with methanol, and concentrating the
eluate to dryness.

The amount of equol in the composition of the invention is
selected according to the form of food or pharmaceutical product
to be produced and is not particularly restricted. Preferably,

25 however, the amount should generally be such that about 2-5 mg
of equol will be contained in each 100 g of the total
composition.

The presence of equol in the product composition of the
invention can be confirmed by the method described hereinafter

30 in Test Example 1.

The equol-containing composition of the invention ranks
high on the safety scale because the active ingredient equol is
a naturally-occurring substance. Moreover, because it is
prepared by using the lactic acid bacterial strain, the risk of

35 contamination with chemicals originating from the production



line is low As additional advantages, high yield and | ow cost as well as
savory taste and flavor as food can be nentioned. (3-4) Forns of food 5
The equol - producing lactic acid bacteria-containing conposition of the
invention is generally processed into food ™ forms conprising the particul ar
| actic acid bacterial strain as an essential conponent in conbination with
a suitable edible <carrier. 10 Specific food forns of the conposition of
the inventibme include the hrviariagell aavanthyds priodicty faumaakihebyt Bag: sai d
beverage form (inclusive of fermented mlk form, solid food form

cel | - cont ai i Mf i @oEAVEPEUFat Rl 6t Alayed 86 Feedrcamie memissiedi-on of
the invention in the beverage formincludes 15 lactic acid bacteria
beverages and | actic acid bacteria- containing beverages. The terns
"ferment ed 14" _aFRIms af ifeodei d bacteria beverage" as used herein are in
conformsty with t TR . p -3L." nted M1Kk" and
Article 2-38 " Lacdtqifec%%iog %38%2%%%%%&%1\%%533" %ngg}ﬁgg%%ﬁ dtihs

rel ati ng t canresitignedfehhs wentdfonMilsk geaada My kpRyaehctcs "inab Fbeadf or mer
Mnistry ofgdigal fare. Thus, ."fermented mlk" ans .a __pasty or

i qui d preparati tg%m ggﬁ%&ﬂ:’ ngl{(? rpoarﬁqtlﬁglﬁgr-ﬁrgﬁgé?i %W%]l‘i}aacngserﬁﬁal% Ertgﬁlﬂi &
(dairy) produetssenthal acomporsmitd ibachabiaaeioRSwigasd suitenef eggpithe
"fernmented Jgrlr 'éri ncl udes not only products of beverage form but al so
products of yoguit form The "lactic acid bacteria beverage" neans a

bever age prepar edpeyiflisi fgo@ PASIY oF thieQdbfipBEOEUsH deStHd s dntqant he
fermentatiqn .of. a mlk or a m]k product vm'tﬁ a lactic acid-fermenting 30
bact eri um oP*E58t tgé Revsrage hrEri B LEnBretnek i FREM ©thieth thaat &rid The
lactic aci bebaehgei fo@ni Bidlvg veever agembhebddenik fR/mBNt ed1v898LEE! €
drinks, fermented fruit drinks, and fernented soy m |k drinks etc.

Exanpl es of “PenEeih FHEF MG MISTORNERP B RRE L YFherndhsr Ehethevdhage

formincl udemppEREusH So®ftel Anvention in the beverage form includes

15 lactic acid bacteria beverages and lactic acid bacteria-

containing beverages.

The terms “fermented milk” and “"lactic acid bacteria
beverage” as used herein are in conformity with the definitions
in Article 2-37 “Fermented Milk"vand Article 2-38 "Lactic Acid

20 Bacteria Beverage” of the "Regulations relating to the
Ingredients etc. of Milks and Milk Products” of the former
Ministry of Health and Welfare. Thus, "fermented milk"” means a
pasty or liquid preparation resulting from the fermentation of a
milk or a milk (dairy) product with lactic acid bacteria or

25 yeasts. Therefore, the "fermented milk" includes not only
products of beverage form but also products of yogurt form. The
"lactic acid bacteria beverage” means a beverage prepared by
using a pasty or liquid product resulting from the fermentation
of a milk or a milk product with a lactic acid-fermenting

30 bacterium or yeast as a chief material and diluting it with
water.

The lactic acid bacteria-containing beverage includes
fermented vegetable drinks, fermented fruit drinks, and
fermented soy milk drinks etc. Examples of items in the form of

35 milk products other than the beverage form includes products of



the curd formsuch as yogurt. The solid food formincludes granules,
powders (inclusive of e.g. freeze-dried powders of fernented mlKk),
tablets, effervescent tablets, gunms, gundr Qps, and puddings etc. 5
Processing into these fornms can be carrred out in the conventional nmanner.
Moreover, the carrier for use in the processing into such fornms may be any
edible carrier. Particularly preferred carriers are those havi ng good

nmout h- f eel Té‘r\ﬁdquaslt Eormpswnti ey loieets. a8y QBOgUEBIﬁaiﬁéﬁEd;eJ‘aV' ng

10 good m)ut& and t$ste i rrpr oVvi n% effects include artificial
sweet eners, sor 8r, PRYT %1 (IngdgsdgeoRt exherfinasgcedrded pawfpes sofir e,

for exanpl efermelmteg agear s t@m@t@s trebal 9 o] ya aral
cycl odextrin Bengéote BM roduct of Kao%%tég{agﬁég% fgu%?@ §@h%1

lactic acid¥8cPEAFERED RS- nrng beverage as a preferred specific food form
is described in detakksbgl 8 S n ch. . a _hevera e
c d@wntdat@fe%% £80L L8 St% g Ehe &Poglr‘@anl sm

carried out by the procedure which conprises cu
in a suitafPEVERFheMatagmerat didrdowant dihei ngrnmerr &6t sudeorirt ige20

M croor gani gpbcs m ve s or fruits, soy-mlKk
(emul sifi ed§soc gg{h@s”hjo tsﬁépeﬁé%gﬂrgéeyr?%r %llb ®ofTELPH- material . The

veget abl es BﬁQ%/%?‘mlqllef orefistrad theridées nant &hlo@@ ARG ehbahobdGhdle - Feel
enzyne-treated

cuttings, cpug s eez d out j ui ces

products, and 3??9?|0n§u§§£§§ é%ﬁ%gﬁ?ra %%#e%?‘m*ﬁe‘VE§€$ﬁﬁlé§VPﬁﬁlude

punpki g, cﬁ@@@treoutlt-(frmﬂoaﬁd BAEEE - PENARFHS eeEgbys §9bﬂg&%,aﬂ t.qd
cabbages, and broccoli etc.

sweet pot Qrn, beat kal e ar sl ey,
The frui tsalé e udn app Isesg ﬁ%ﬁcﬁé%l ttF;"?:t]nrar‘?'é’él S8t Pamé?ﬁnee’“spre@eergeé wat er
mel ons, or aq:r@:ag,emehmandarr m@ﬁmesnaegt}gng\?)gggﬂescghéh ngs, +GIHishisags, and

gri ndi ngs of ve etable fruits can be obtained by, for exarrple t he
procedur e ly (ﬂl %%%ea%rﬁ)g tqyéﬂﬂg&éitﬁbﬂe Benekeke BMUbjpeotueg bE t o

a bl anchi rigact r(mq:rmat;roﬁ! )g.efdacing in hot water, where necessary, and
cutti ng. pul verrzf, ng.or mlling it by neans of a crusher 35 m xer, food
proces3dr, pul pert§ neSher, aWy‘%o‘P?‘Eﬁfb@ra entepsingkbeverage as a

preferred specific food form is described in detail below.
Processing into such a beverage can be carried out by the
procedure which comprises culturing the microorganism in a
suitable fermentation matefial containing nutrients for the

20 microorganism, such as fluids derived from vegetables or fruits,
soy-milk (emulsified soy), etc. to thereby cause fermentation of
said material. The vegetables and fruits for use as the
fermentation material include cuttings, crushings, grindings,
squeezed-out juices, enzyme-treated products, and dilutions or

25 concentrates thereof. The vegetables include pumpkins, carrots,
tomatoes, sweet peppers, celery, spinach, pigmented sweet
potatoes, corn, beats, kale, parsley, cabbages, and broccoli etc.
The fruits include apples, peaches, bananas, strawberries,
grapes, water melons, oranges, and mandarin oranges etc,

30 The cuttings, crushings, and grindings of vegetables and
fruits can be obtained by, for example, the procedure which
comprises washing the Vegetable or fruit, subjecting it to a
blanching treatment, €.g. placing in hot water, where necessary,
and cutting, pulverizing or milling it by means of a crusher,

35 mixer, food processor, pulper finisher, Mycolloider, or the like.



-18- Juices can be prepared by using a filter press, juicer-mxer, or the
| i ke. Juices can al so be prepared by filtering said grindings (mllings)
through a filter cloth or the like. The epzyne-treated products can be
prepared by permtting cellulase, 5 pectinase, protopectinase or the |ike
to act upon said cuttings, crushings, grindings, or juices. The dilutions
include 1 to 50- fold aqueous dilutions. The concentrates include those
concentr at edulces qm-ﬁe)lwel@yiredcbynﬁam;gaes ffineeze peeBeentindbéfimixer, or

trat reduced pressure, etc. 10 Soy m |k which is another
gggglePl (r:ae;(girgrprfe|k tﬁglc?ﬁr tFT DI PEEPAEEE %ﬁt@%%‘r% 56 %or epar ed

from soybeagrm@ix@gs a(lmljllinbh¢ tRHbhAe dredin@ler ERBLROYrMhK 1ﬂ9é udegea
honogenat e prepar e i _mrer si n ski nned soybeans in water, wet-
pul veri zi ng°t f‘nﬁg §rﬁFPﬁ 2 SRt IRraparedopyt E@ﬂlﬂil«k’éln%lmblﬂsllase,

horogenizzi ngethithdid Veriozabect mibe cslout.tﬂeﬂa ?@mﬂsr aé@duﬁ SQA&E 'c‘i{]ct ngs,

wat er -sol ubl e soy protein in water etc. rmentati usin
nm cr oor gani ST YHRYe GxAPHdagsutoT byucrﬂﬁ:-ul dhe r@llsatudnrfErllmumbl @nto 50-

substrate nadeiifhudthialhgeigher O9ganamLAl A b6, Lvanid o, and i ncubating

the inoculated 20 material under stationary con & um my
optional |y Ceres\ppitededt &d W0 hiéd tentatdhomepnemati Hges BB SEORNEESE 1S, Ng

good growt kbé}{c&ﬁ%ar{llgho%ggplrsé'&yseeéjtpéjse%rsu%égg%e vari ous carbon sources

such as gl ucose, starc SuUcCr ose sorbitol, fructose,
etc., Altrogen sdawesljushias 25 qae@ﬂtemﬁpremtfmpaﬁmia;ee &t Cthe Vi t ani ns,

Il
o et S I IR UL AL Sl T RROLORL T Shp U e generel LY
preferably lmjmxualsxiﬂmtheetdusupﬁ nGeg: . Cel(;lftd r@ye&nlqac 1?1@@11&8%”{??“ ation
substrate f ar ds | tural 30 conditions, the fermentation
t enper at ur 69 %Ogen Fan‘?p%‘sl’i Yo FETSHTONEXFBRRER AYRARR Powader, wet-

preferably mﬂ@uﬁu%n@?ﬂnemr&yuyaeifseml@hYa%&@é@lé hei frerdrentat hQRet i gRgi S
sel ectg%mar omthe. range of about 8-24 hours. For stable fernentation, It

is rec ﬁﬁgﬁggngalﬁgeigﬁqu}verlzate in the routine manner and a

solution of water-soluble soy protein in water etc.

The fermentation using a microorganism can be carried out
by inoculating said fermentation substrate material with the
microorganism of the ihvention and incubating the inoculated

20 material under stationary conditions. The medium may optionally
be supplemented with fermentation-promoting substances insuring
good growth of the microorganism used, for example various
carbon sources such as glucose, starch, sucrose, lactose,
dextrin, sorbitol, fructose, etc., nitrogen sources such as

25 yeast extract, peptone, etc., vitamins, and minerals.

The inoculum size of the microorganism should be generally
equivalent to a viable cell count of not less than about 1 x 10°
cells, preferably about 1 x 10’ cells per cubic centimeter of
the fermentation substrate fluid. As regards cultural

30 conditions, the fermentation temperature is generally selected
from the range of about 20-40°C, preferably about 25-37°C, more

preferably 37°C and the fermentation time is selected from the

range of about 8-24 hours.
For stable fermentation, it is recommendable to prepare a

35 starter in advance and inoculate the fermentation substrate



35 starter in advance and inocul ate the fernentati on substrate -19-

material with the starter for fernentation. The representative starter nmay
for exanple be culture obtai ned by inoculg%ing the present strain of

m croorgani smof the invention into said “férnentation substrate materi al
subj ected to usual sterilization 5 at 90-121C for 5-20 m nutes beforehand,
yeast extract- supplenmented 10% skimm | k powder, or the |ike and

cul tivati ngmattleeini cw bt gan Tander rhbesSARE, €ondid | O@Eeaﬁe@t@/&ta@}%
starter thus_pr gared usual |y contains about 10'-109 cells of the

i cr oor gani s‘sriaaa? tHeay 155 OIEr DEr G Bere b tainad &y 10oThdatanyithaci d

fer ment at | oprpEeAYCEt AbL:RI ST GhiidkobR§aAPON Sor MBS /I 18], LhFESsResa curd
form(a yogurt-like or pudding- Iiké form an such 2 product can %e
directly takérmgRtatigpdubstiatieampterael d fieiammdaticonspradsterihi sat ibn

curd forgnc - 0 nized to prepare the desired beverage form
(for 15 exaﬁglgs & ?E%%gﬁtgdgggﬁl%$?ﬁ?Eﬁ%ﬁgFg Q?S'Tﬁ?gsﬁoﬁﬁﬁﬁﬂﬁfation can
be carried SUPPLETeR{eth 1drdiskdmymhdkogeniaer orMuhe 1paet hadl ailyivdtigan be

carried out i i.n'.s. . high-pressure ho nizer [LAB 40] at about

200- 1000 ng#%ﬁ@?bprekkgg%ﬁybg 88tg§%dﬁ?§béz %&ﬁf? 8F §°%uPwa T&chi ne

I ndulst ry Co.St@rt@mgma/' mp%eaﬁashﬁl:ey mum%ri:nsl-iéb&u%ﬁidﬁnlhﬁocéilﬁt&f)tt?é
not less t 0 cni. this hopogeni zati on, a beverage product,
particularP@Qcéﬁﬁﬁﬁéﬁi%@egfsgéen%?KeTﬁ%Rﬂwﬁﬁ£ SHRcREhEBe afubkeest | ent

pal atabid ity, partheuartiy acsaogtns®tdtrderokat Be+abhalned- thd Lbove
carrying out said honogenization, it i erm ssi ble, where 25 necessary, to

it is
make appropriate dAufin§IMG8dPant of Yethiferici(a ¥epurprLake uek maridinend/ or

add vari ouslLaddifidrves antii hichr & pisstaldty caampkonedebn1y hepapufact go%a‘?f
bever ages, ucﬁ_as_su ars, fruit éuLces, vi scosity Dbuilders, surfactants,
and flavor s¢ nacddict 8678 BRbpeRatinn progustiie préferurd foranplam bk each

kind 30 of mdstiHervaonBaEhoned b ithe aQQkL&&f‘bé@é/F%g% ‘er’eo% 3‘?09“

based the weight of the curd-formfernentation product ucose 8%
(% by wei gift¥2HE sanbeEppried IRy il bevpragayar Bo%s hoewyehnz8¥bomitric
acid 0.1% @yerr ehrbabdyode! & AR} 8l Qré¥hary homogenizer. More

particularly, it can be carried out using Gaulin's high-pressure

homogenizer [LAB 40] at about 200-1000 kgf/cm?, preferably about
300-800 kfg/cm?, or a Sanwa Machine Industry Co.'s homogenizer

20 (article number: HA x 4571, H20-A2 etc.) at not less than 150
kg/cm®. By this homogenization, a beverage product, particularly
a fermented soy milk beverage, which has an excellent
palatability, particularly a smooth mouth-feel, can be obtained.
In carrying out said homogenization, it is permissihle, where

25 necessary, to make appropriate diluting, add an organic acid for
pH adjustment, and/or add various additives which are usually
employed in the manufacture of beverages, such as sugars, fruit
juices, viscosity builders, surfactants, and flavors, in
suitable amounts. As a specific preferred example of each kind

30 of additive mentioned above and its addition level (% by weight
based on the weight of the curd-form fermentation product) are:
glucose 8% (% by weight, the same applies hereinafter), sugar 8%,
dextrin 8%, citric acid 0.1%, glycerol fatty acid ester 0.2%

and flavor 0.1%.

r

35 Thus obtained lactic acid bacteria beverage of the



and flavor 0.1% 35 Thus obtained |actic acid bacteria beverage of the -20-
i nvention such as a fernented soy m |k beverage can be aseptically

di spensed into suitable containers in the,,conventional manner to provide

t he end-product. This product has a good™palatability allow ng snooth
swal | owi ng and a good 5 flavor. The dosage (intake amount) of the above
product can be judiciously selected according to the age, sex, body

wei ght, and inyengipnyseéhiadd nesterafenttbe so¢i pi Bothe @R ahebevari abl es,
and is not [ rly.restricted. Generally, 100-300 nL of a 10 beverage
pr oduct mﬁtﬁ&%pbﬁégh yc%+?p?&ﬁﬁé:%ﬁgolﬁgiiﬁgl%e@?%ﬁqﬁPQ§ﬁ11nbéhﬁngested per
day. A furthenvepecohat maam &0brbheqsomRosidd airfludihe mhiwentdfRd n the
f ood forn1i% the effervescent tablet form This formcan be prepared by
for mul at i ng "F6- 359509 Rt WALt Y1 514 ABIRG nEmegiit isss Iderawy ohdsadiemd
carbonate amd&gbrsodi um hydrogencarbonate and 20-70% of a neutralizer, as

effervescent ingredients, with 0.01-50% of the bacteria (lyophilized
cells) of the inVBft{ePegahelHader ampyat ) t of beheiserbven trviducranasrbés  an
aci di ¢ conpguadcsapah) &ofe et Lalh 2l sai d.,sodj um car bopate 20 and/ or
sodiun1hydrogen€arbonate to gene?%?éhgggb%%qar%gﬁﬁﬁ gag: B Dbt i
exanpl es of S§&eEiteT allilressapé bdhgarecimens aswoly ashbrt agtpdh TehCidha

citric acidgf r C| bi aci.d. The.anp of said
effervescen%siﬁg?é%%g%%%ﬂﬁﬁﬂ hgg§§£ﬁ ﬁ%%VegggﬁFag}%dug$%tﬁoqEW§ i%%véntion is
such t Hdt wheverdde pyudodictvioh &heialbientdian dosindi 8&0h ¥ ¢°red@itShimr, e

solution s dity, rticularly an acidity of pH about 3.5-4.6. More
particuIarlggwﬁﬁggg%%tﬁprggﬁybe selected fromthe range of 10-35% sodi um

carbonate and/ or Boflintrhey dipegerncar boanas e ¥ 2 30mpBWiReHh! 8 | &6 -
Particularl¥ (é@ﬁﬁgnnun% of _sodi um carbonate is selected fromthe range of
ab1y o3

11-31% preter 9 58af uheTydi dden EEEBEMarEeRE obib IRt image of

er
10- 35% pr eflersaiopn?@ad0% prepared by formulating 10-35% {% by weight;

15 the same applies below) of sodium carbonate and/or sodium
hydrogencarbonate and 20-70% of a neutralizer, as effervescent
ingredients, with 0.01-50% of the bacteria (lyophilized cells)
of the invention. The neutralizer to be used in this manner is
an acidic combound capable of neutralizing said sodium carbonate

20 and/or sodium hydrogencarbonate to generate carbon dioxide gas.
Representative examples of said neutralizer are organic acids
such as L-tartaric acid, citric acid, fumaric acid and ascorbic
acid. |

The amount of said effervescent ingredients in the

25 effervescent product of the invention is such that when this
product of the invention is dissolved in water, the solution
shows acidity, particularly an acidity of pH about 3.5-4.6.
More particularly, the amount can be selected from the range of
10-35% sodium carbonate and/or sodium hydrogencarbeonate and 20-

30 70% neutralizer. Particularly, the amount of sodium carbonate
is selected from the range of 11-31%, preferably 22-26%; sodium
hydrogencarbonate from the range of 10-35%, preferably 20-30%.
Among these alternative choices, it is most prreferable to use
sodium hydrogencarbonate alone within the range of 20-25%. The

35_ amount of the neutralizer is selected from the range of 20~70%,



Anong these alternative choices, it is nost preferable to use sodium
hydr ogencar bonate al one within the range of 20-25% The 35 anpunt of the
neutralizer is selected fromthe range of ,20-70% -21- preferably 30-40%
In particular, it is nost preferable to uS L-tartaric acid within the
range of 20-25% and ascorbic acid wthin the range of 8-150. The

ef fervescent product contains the mcroorganisns of 5 the invention and

the effervepreferanly etlh-erttss asn essenididlar,CARPOBERALS L 3R FBYAIIY tQNalGkY be
.varj ous known_ additi ves such as the

contai ned suitable anmounts qf . , _
exci pi ent , i‘%ﬁ’élr“?‘rl%ias%f &grBREBr e uBRRIRME A SSGsingl BEFPHEREC acid
surfactant, wiesiml etid tyagRdwraginggsagent, el ectrol yte, sweetener, flavor,
10 colorant, pH control agent, and so forth. Exanples of the additives are

starches such as W att S ETETe o PEPBUSTE apemta by thes mdcehordari.einm, oBt C. ;
sacchar isles thyClnan SUST 5@ tHbUEPEEryedddifl A3EoMaELAS Cas XYL 056 s I 01 OSE,
CCrRItTtor, 3T et

etc.; sugar alcohols such as sorbitol, mannit etc.;
sugar rear r SRS Bl yeFsPHesoratly dv coupldingdsagatabpal atdurose ofet . ;
exci pi ents gHed aSc KRy Pk h cal.cium sul fate, etc.;

bi nder s/thi‘crkeners such gg@sl?g?%%e%&,&sa%sgﬁgﬁ é{g,lpégpgtitﬁ%n%%ﬁn Ar abi c,
dextrin, nethyleddudteose, lpbryvany) pyigaldidyneniipekyviayfaetohol |

hydr oxypr op, I t han,. pectin, 20 _gumtragacanth, casein,

al gi ni c acigd%’ﬁ‘gitgcﬁ;t?ﬁsﬁ"ﬁrd?‘ggﬁggs%ﬁ{‘%s Syesit i"ﬁé’ng'sSW%%g?fh%F ; EAAH9Te,
sugar d$t ersoldnairtogehatedtobl sagerst eaimidc sacicdrtARYNB&IMYNeSt 04" @he, talc,

macr ogol s, ﬁ&"t"vedi si_nt e%atﬁ)rs su%h as crystalline cellul ose (Avicel,

Asahi  Chemical 1ndus§try EB-CREt £YC0 &5 WECHePRFFER | PR (iamch.250rn

car boxynet hytiaosdi uldesersadi et ( CMad¥aricasbexyAeh By L eatddd 0K uGRlCi UM
sorbitan fatty acid

(CMC- Ca), & Giar surfacggnts such as _p%lﬁyoxyet hyl ene

ester (pol ySoIrB&58y, "ReEPERI Y RTE . 1agitRERt | BES- suthoas agshialsmsuch as

alitane, etsrbiand,SWeRHERET S RUGHtAS KeYial, Séesb,arwgala%a%%aﬁagfe[?ant
aking

These gsn E@T}J udi, iouslg 30 sel ected and used in suitable amounts
into coRsi dErACESHeSt RBCR eT AU FVHIHNT §988c hPadateoessaftd al exeripdnahss,

t he such as calcium phosphate, calcium sulfate, etc.:
binders/thickeners such as starches, saccharides, gelatin, gum
Arabic, dextrin, methylcellulose, polyvinylpyrrolidone,
polyvinﬁl alcohol, hydroxypropylcellulose, gum xanthan, pectin,

20 gum tragacanth, casein, alginic acid, etc.; lubricants such as
leucine, isoleucine, L-valine, sugar esters, hydrogenated oils,
stearic acid, magnesium stearate, talc, macrogols, etc.:
disintegrators such as crystalline cellulose (Avicel, Asahi
Chemical Industry Co., Ltd.), carboxymethylcellulose (cMCy,

25 carboxymethylcellulose sodium (CMC-Na), carboxymethylceilulose
calcium (CMC-Ca), etc.; surfactants such as polyoxyethylene
sorbitan fatty acid ester (polysorbate), lecithin, etc.;
dipeptides such as aspartame, alitame, etc.; and sweeteners such
as stevia, saccharin, and so forth. These can be judiciously

30 selected and used in suitable amounts taking into consideration
the relationship of each to the essential components, the
proportion of the preparation, and method of production of the
Preparation, among other factors.

Furthermore, in the effervescent preparation of the

35 invention, vitamins, particularly cyanocobalamine and ascorbic



proportion of the preparation, and nmethod of production of the

preparation, anong other factors. Furthernore, in the effervescent
preparation of the 35 invention, vitamns, _ particularly cyanocobal am ne and
ascorbic -22- acid (vitamn C), can be fi")?ﬂﬁl ated in suitable amounts. The
anount is not particularly restricted but usually vitamin C,  for instance,
may be added up to 30% at the nmaxi mum preferably wthin the range of

about 5-25%ackdTheitethod of canoBucEsgmt Ner&d fal Weseamh cPrABaRALI O”Rpef the
i nvention can be fundanentally simlar to the conventional nethod for

Y !
product i on BFOBRFef¥ iRt dReardy FoFiriahnfl bifugsualhe pibpaimtS orfof
the inventiofstanéde i i asgent ,i%apg,eﬁog Oiﬁnth%aﬂlagzgfngﬁ?gﬂggepgb i ghi ng

out predeterm ned anounts of the respective I ngre , M Xing them
and processFhfRihethharangsy oft geodtr2c?>powder conpressi on met hod or the

dry or wet granupgli QO cHRILSS el h Lnstance. The preparation
of the invention, thus obtai ne??bggﬁ é Pg%n%/gér?%vc?stcoena 85\?8?5§é1$%r#
sui t abl e f ofh®rEbverdial sanabeofubJandibtafelye silddiang tbnthat €snadct igal

adm ni ster I Lnt ake _ampunt) thereof can_.be judiciously
est abl i she a@l(;:%% |%IQTE§}§O %zﬁgge&seégge%%@c%q gtrﬂ%iesge\?gr it?'y’rso 1ngdp | nEEEs of
t he reci pi ebte rmpagrotiver ofathablessniaind ii9 ok cpaetiesdait Yt 98y irged

nvent1 on vEXBT B B8 KT T AGGE e BBS RUH VoPd TPEDD- 300

i nvention wei ghihg a St
nL of W@t errespkciaiised ngtredbentfngeast:tithPahed0SanaTheoBass1 e ald YRS ks ed
bl endi ng pr g or(# ons of the substrate daidzein conpound or dai dzein
conpound- contaiMintgt PSVARYr SATRIRSS 4T MedPerc GF aEDe a@¥Y coldiat bact eri al

strain, andyophilendlony coaprussi@d mitheya, Beredhgphscen the conposition of
the invention, per. 100 of the conposition, are: the daidzein conpound or
dai dzei n conpound-¥oMEEHRFRGLPR P dH et ingantiien, hshupapgkabiedboan 1@ 50 ng

cal cul at ed amvaitdzeits, at DeverHiRe s 30i1khB1bagLi-Cofsl & hAGH -l 134" 8"
wi thin_ the range of 109-1010
15 mere” placing in water and be administered orally.

The dosage (intake amount) thereof can be judiciously
established according to the age, sex, body weight, severity of
illness of the recipient, among other variables, and is not
parficularly restricted but generally 1-2 tablets of the

20 effervescent tablet form of the invention weighing about 1.5-6.0
g per tablet can be dissolved in 100-300 mL of water and caused
to be ingested per dose.

The particularly preferred blending proportions of the
substrate daidzein compound or daidzein compound-containing

25 ingredient, the particular lactic acid bacterial strain, and
optionally formulated other ingredients in the composition of
the invention, per 100 g of the composition, are: the daidzein
compound or daidzein compound-containing ingredient within the
range of about 10-50 mg calculated as daidzein, the number of

30 the lactic acid bacterial strain within the range of 10°-10°
cells (viable cell count), and oligosaccharides and others
within the range of about 1-5 g.

Since the equol-producing lactic acid bacteria-containing
composition of the invention is designed to contain a

35 microorganism (primarily live bacteria) as mentioned



cells (viable cell count), and oligosaccharides and others wthin the
range of about 1-5 g. Since the equol -producing |actic acid
bacteria-containing conposition of the invention is designed to contain a
35 mcroorganism (primarily live bacterié?3és menti oned -23- herei nbefore,
such conditions as the application of heat and pressure are not
recommendabl e in the processing of the conposition into end products.
Therefore, harBiABESSHET 4% CAARESHAL O Ofhd hfpgm\é%&tlbﬁnoknﬁgaé Uy
product fornms as bars, 5 granules, powders, and tablets, it is preferable
to d|rectlyprﬁéﬁﬁﬁﬁa@%?tﬂﬁirﬁQ§P@@ﬁ§@ﬂbéﬂ1lm thﬁaﬁﬁﬂQQS§ﬂnBy©§hth¢zed cells
or use lyo I r t a I coat i ver,
t he equol - p?gg%%%%gl§§€%ﬁg}§§?d ggé%%??a-%%bkgglgﬁhggé ﬁ%%3| |o€ |:A‘:‘%’the

i nvention n@@mpﬂ@itg®@emﬁltﬁelynviﬁtc@mtzmtn\ﬂunﬁ(@ﬁ@@mterfarmy%em'Smwﬂ,
conposi td on Vi able cteria and, sai d daidze C und t he
li ke mhl%h gggﬂgi%acterlénﬁﬁy u? % e%%ht55ﬁ§56§€F8Fi§E8rg8 %%EF% |, it
may be subj otedlae atrteomt:ucmeolngahlgrheim | tizatficam o Riybbhihezedacd B4 abr
Such a heat ste %%|I {i % XE £ e co osition 15 inhibits taste and
flavor detelforafy 5%%%% Gy EReekd vel I?é?ﬁ%HFEPFSnCB?t%%% Wbt e
bacteria for rml at Hdwé%ﬁh&hd?@@@il—bt@@ugﬂﬁg MOaSH i @A Obadiskihbution on
t he market. Pharnaceutlcal%groduct forms 20 The equol - produci ng

|l actic acid % T CSPRSAEAGR h%&%l%qYﬁ¥qﬁontﬁ@eﬁnﬂéﬁt?%ﬁﬁQ%&?%ky

processed i a@@caﬂhahm%utaae@érpa epyahl QB3 a96BRhEL1 ¥i &P URIgHiRG n3ai d
defined lactic acid bacterial strain as an essential conponent together

with a suit%bRIHRAGHECEE PRI F§LActaiizmine compruad, opstimeldkg rhgch

i ncl udes vagd pusoglidesant %a%ngtﬁjﬁi@'@dﬂﬁnréumct@:?lg' bL8ESced WYL, it
bui |l ders, binders, hunectants, disintegrators, surfactants, |ubricants,

etc. which BRe MnGWbIestse teed Tortine heat stesddisahioe belleikd wdley used
accordi ng tsaéi@%fgﬂtséeﬁaQquaﬁpEﬁkﬂ-1&Q§tﬁaﬁp§{@éﬁoﬂa1§Q=%%mb%§1%gbh

dosage form of the pharnaceutical preparation
15 inhibits taste and flavor deterloratlons caused by excegsive

fermentation of the viable bacteria formulated in the

composition during storage or distribution on the market.

(3-5) Pharmaceutical product forms

20 The equol-producing lactic acid bacteria-containing
composition of the invention can be processed into
pharmaceutical preparations generally containing said defined
lactic acid bacterial strain as an essential component together
with a suitable pharmaceutically acceptable carrier.

25 The carrier includes various diluents and excipients, such
as fillers, volume builders, binders, humectants, disintegrators,
surfactants, lubricants, etc. which are known to be used in the
art. These can be selectively used according to the unit dosage
form of the preparation.

30 As the unit dosage form of the pharmaceutical preparation,
a variety of forms can be selectively used. The representative
forms are tablets, pills, powders, solutions, suspensions,
emulsions, granules, capsules, and suppositories.

The carrier which can be used in the processing into the

35 tablet form includes various excipients such as lactose, sucrose,



a variety of forns can be selectively used. The representative forns are
tablets, pills, powders, solutions, suspensions, enulsions, granules,
capsul es, and suppositories. The carrier which can be used in the
processing into the 35 tablet forminclu#is various excipients such as

| act ose, sucrose, -24- sodiumchloride, glucose, urea, starch, calcium
carbonate, kaolin, crystalline cellulose, silicic acid, potassium

phosphate, s8l¢um BhNGIEIR SYElcBSeWahfla, & ,: nﬁ%gﬂﬂoharﬁéﬁg%éisyrUp’

gl ucose solution, starch solution, gelatin solutio

car boxymet hifpeéinul exxs tahidnex gplépybsel | sibbe,c mativy| eeltagisésm, phosphate,
pol yvi nyl py ot s o dL Si rat or.s such_as__carboxynet hyl cell ul ose
sodi um car%ggyhg§$§?%é§f%chségcg%ggﬁh]et %ﬁé%ﬂJ@gPPFHPéd smeie Syrup.

hydr oxypr opyluebsel osleiticiny starch, ssbdtivn, ajediatdhe soagaiopowder,

| am nar powder, sodi um drogencar bonat e, cal cium carbonate,_ etc.;
surt act ant oCRh ety R SRS S aEpa BeT T LS Lthis.
lauryl  sul palevisiBafireladbte 080! ¥ c@ld Ofte @la®orsdisabAt ggrati on

i nhibitors such as sucrose, stearin, hydrogenated cacao butter,

hydr ogenat ed*bPPE Mty 1ceipulpse | srdbibmaasioynesnidcalittesargaloism,

anmoni um ba}é@c&s@&%ﬂi‘t@t@ﬁuhyhr§%§$§yl@él%dlo@é@Qi'gmsﬁa:?é’ﬁh SSaid yecerol,
starch, etc.; adsorbents such as starch, |actose, aol i n, bentonite,
col | oi dal sH9ERAtet @IaraREVAEHr | LAMIAZI POVASTpuFPAied tal c, stearates,

boric agid $§H§E§endﬂ¥bﬁﬁhﬂéte@&lcﬁﬂﬂ“égﬁPdﬂ¥%e§er?tEhsu Pa FLUANETIRES a5
where necessary, tablets may be prepared in the fornms having the
convent i ona@CEBatyafdylenensasbsirjartatdat edid gbiters, geflawh niaovatled

tablets, enigftLeL£0 . ab . d | et .dn the form
of double-layeyed't%%%%%ga %?iﬁlﬂéé%qgﬁéﬁggﬁéfagﬁgfé.aﬁgfﬁﬁégﬁégﬁénér whi ch
can be usedinhiihiH@rsospabi on wicpidd s stiqaglindebydarpenastek cigianttsitieeh as

ot enc B SRy £9600, PUISER VL B0IALE0, VS0EL ) Syl

powder 15 geinmaniurethsansl , sedtuy gyl sulffegeat ets. sushmastdrard raichn as
glycerol, starch, etc.; adsorbents such as starch, lactose,
kaolin, bentonite, colloidal silica, ete.: and lubricants such
as purified talc, stearates, boric acid powder, polyethylene
glycol, and so forth.

20 Furthermore, where necessary, tablets may be prepared in
the forms having the conventional coatings such as sugar-coated
tablets, gelatin-coated tablets, enteric-coated tablets, film-
coated tablets, etc., or in the form of double-layered tablets
or multi-layered tablets.

25 The carrier which can be used in the formation of pills
includes various excipients such as glucose, lactose, starch,
cacao butter, hydrogenated vegetable oils, kaolin, talc, etc.;
binders such as gum Arabic powder, gum tragacanth powder,
gelatin, ethanol, etc.; and disintegrators such as laminaran,

30 agar, and so forth.

The carrier which can be used in the formation of
suppositories includes polyethylene glycol, cacao butter, higher
alcohols, higher alcohol esters, gelatin, and semi-synthetic
glycerides etc. The encapsulated product can be manufactured

35 generally by blending the bacteria of the invention with various



30 agar, and so forth. The carrier which can be used in the formation of
suppositories includes polyethylene glycol, cacao butter, higher alcohols,
hi gher al cohol esters, gelatin, and sem -synthetic glycerides etc. The
encapsul at ed product can be manufactured 35 generally by bl ending the
bacteria of the invention with various -25- kinds of pharnaceuti cal
carriers such as those nentioned above and filling the m xture into hard

capsul e sheklsa9rosiHargladstik¢catapsH & 5helds 5@.Eﬁ8582ﬂ¥§9£$ﬁgﬁuaﬂg@%ner'

Furthernore, where necessary, colorant, preservative, avoring,
corrigent, 30@efbhking 4h¢ Bikbvnrdr ko dmrdeapsnder phedledoinsoft ldastic

phar maceuti g 6ﬁéx§ﬁ§ f . the [n ion. The quantity of the m croorgani sm
of the inven?é%n to glgi%%oﬁ%%ré§¥&#é%¥%qé} E@gggférion of the invention is

not particul arl yFueternoired Bhereanebesgauch cicousinansel ectedriraonva, 10
i s.about 108- 1010

broad range., Th eneral |y recommended proporti

cells/ g%of £ %vc%?'u%r §8£F¥€‘§ngr%‘ﬁ%?%‘%f}%1_ o eoﬁg?ﬁoﬁr‘d‘ﬁs PR f%tration of

t he above pharomgetitedalintpr eparhaMhdetieh1paebicyt ast Y€ sidv&itadnbut

can be established according to th%ﬁgreparation fornms, various patient 15
t

factors such as agt® BERLLE¥cOTahle t e eRdanipoPLi ERRedBVeRbion b e,

the tabl et singddddateal Whi GRS, pSAUSHRNSIRANS: €AY $HEBSioQ AUl &S, and
capsules are adm nistered orally and the suppositories are admnistered
rectal ly. B dGRHGEIst reataioRg Rite wancde prépaiaesbn setedied fyom a

j udi ci ags! yoresd@blanged BLE YehedG 109 LhE ﬁﬁérﬁ:ﬂéﬁ AP R,S ALy 3
patient's agg, Ssex gnd othe?gfactorg; an% t he sggg)ltylgk'Fﬁlﬁgggtb%?eis
pr ef er abl y dbofe1d s8920f nfrel hammacesrtisadf prapandciopr gani sm of t he

invention, i.e. a¢d WRtnbAILLALEM niPEAKDLOREY +1ET B¢ THH r&géﬁﬁ%}%&&p”
can be 25 adnministered in 1-4 divided doses a day. gh |ng€%%|on
(admi ni st r AHPHAFAGLOBhES copip axintiisnlgl lyhees tniehed dmt tdm rhiecr oor gani smin
Fstht lcgfsfp?ﬁgéet%gbgi'sgrgté %%éo%g Ad (i BLRpLDE: I QYeEo i gest I e I 3Gk 19
15 factors such as age, sex, etc. and the severity of illness. For
example, the tablets, pills, solutions, suspensions, emulsions,
granules, and capsules are administered orally and the
suppositories are administered rectally.

The dosage of said pharmaceutical preparation can be

20 judiciously established according to the method of
adminisgtration, the patient’s age, sex and other factors, and
the severity of illness but is preferably about 0.5-20 mg/day in
terms of the microorganism of the invention, i.e. active
ingredient, per kg body weight. This preparation can be

25 administered in 1-4 divided doses a day.

On ingestion (administration) of the composition of the
invention, the microorganism in the composition finds its way
alive into the lower digestive tract or settles there as part of
the intestinal flora, whereby the expected efficacy is expressed.

30 In this connection, the particularly preferred preparation form
is the enteric-coated tablet, with which the microorganism can
be transported to the intestines without being attacked by
gastric acid.

The equol-producing lactic acid bacteria-containing

35 composition of the invention as obtained in the above manner is



the intestinal flora, whereby the expected efficacy is expressed. 30 In
this connection, the particularly preferred preparation form is the
enteric-coated tablet, with which the m croorganismcan be transported to
the intestines without being attacked by 2%astric acid. The equol - produci ng
| actic acid bacteria-containing 35 conposition of the invention as obtained
in the above manner is -26- useful for the synptomatic prophyl axis and
treatment ofis8phpicE @fm/%pﬁgﬁggE@Wlagﬁtse%Bﬁr rb3t Co# MRALEIC
di sturbances in mddle-agéd and el de men. Such prophyl axi’s ang.
treat nent caRdper fEdmsinophadabyoatedrimtisrs repdanlémfeterve & ammbnoets
sai d conposkiti f.t i nt i 0 .the m ddl e- aged r_elderly woman for
whomit is !rUtéqrflaj{hr&eié3 g%%gal%\sﬁlﬁnéh?%éht%omelnrfgeg%lc hgr%%h@axﬁﬁea@fifecti ve
anount nent Foertdegiis icaabbee acsompbi sipat thyc Wdaniny stestihg cagdef Rsefiafe as it
is sufficient t event and control the various manifestations of

ost eopor5gsi %%?LLB&ar?%r glailﬁag%‘PPﬁlg’r%‘E LPrftb e IYEBEHBRANYT? nb erdi i & -298For
menopause i o neidirayagesaandoe! Wiesth Vi WA ReghS radr Bhec@lisidw them honever,

t he dosage can eﬁgleener ally selected so that the anbunt of equol excreted

in the urind$F° pEFEENn WY IR eCcAkER fReUNE gRpsiatiash Justt BBOVAVERL i on
reaches at pr@@glarkibihel{absirieted 12s08hrday. BRI ERsRESCRIRN @Y OF THE

DRAWNGS Fig. 1 is a diagranmatic representation showing the relationship
of incubati®fEteafd ¢PAbFelctle Exumusagiandsestathers byt tdrtammsirogiet ocol

q bed in Teat _ _ . . . . ot
escribhed ighdlestimExaspke élSEEEﬁﬂdb@Szab?Pﬁgg?ggégEH?L%ﬁg%S@%ﬁgﬁgbﬁl:?9

showing the relationship of incubation

(score) as HEOPEHPRedPbPLERbe tagad minct edderdeswonbed Ay FestileEmAnphentd,

Fig. 3is afldQLamiRLi GoLaps Qe | " [ &1 @L4:0n5021 Bof

i ncubation time to equoloou put as dg%@;a%ﬁ%& %?/ig{?%%étse%tt%ﬁarto{?:?)lgo%mount

descri bed iaf ?@S‘PlEﬁaﬂﬁi@BQ.iJﬁFi@e qiriigeaotli Aye apemso wiepriesentakienonhe

showi ng tNedu@Bition of the invention reaches at least 5 pmole (about 1.2
15 mg) /day.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagrammatic representation showing the
relationship of incubation time to viable cell count as
determined by the test protocol described in Test Example 1.

20 Fig. 2 is a diagrammatic representation showing the
relationship of incubation time to eguol-producing ability
(score) as determined by the test protocol described in Test
Example 1.

Fig. 3 is a diagrammatic representation showing the

25 relationship of incubation time to equol output as determined by
the test protocol described in Test Example 1.

Fig. 4 is a diagrammatic representation showing the time
course of concentration of each of daidzein compounds and equol
in the culture as monitored in accordance with the protocol

30 described in Test Example 2.

Fig. 5 is a diagrammatic representation showing the
relationship of storage period to equol-producing ability
{score) as determined in accordance with the test protocol
described in Test Example 3.

35 Fig. 6 is a diagrammatic representation showing the



course of concentration of each of daidzein conpounds and equol in the
culture as nonitored in accordance with the protocol 30 described in Test
Exanple 2. Fig. 5 is a diagrammatic representati on show ng the

rel ati onship of storage period to equol -pfbducing ability (score) as
determ ned in accordance with the test protocol described in Test Exanple
3. 35 Fig. 6 is a diagrammatic representation showi ng the -27- incubation

ti me- dependentubghest Qﬁ%eﬂﬁebl%ﬁdéﬂk'%eﬂﬁgﬂ%' RG RS @g{ﬂficgé&d&f 9f°Wt h

per f ormance, equol -producing ability, and equol outp ned by
the experi nmBhFaHes@has@es An WéQWtEyE@WﬂQ;mBH@e 5efugl- @rpéualmbagnaﬂm@tlc

represent at ;on éﬁﬁgﬁr&bﬂﬂqi) Bglﬁééégﬁgﬂéﬁ(g %cubatlonm%égedto V|a &DPEEET

count as determned b tes 0CO escri b&l
MODE FOR CARRMFM@ﬂ&UﬂeTHEBINVENTICN The fol |l owi ng exanpl es of production

of the uol 10 prod Iactlc aci teria-contain conpaosi ti on of
t he |n32nt|on are |ﬁ§ dd*t d%%ﬁﬁﬁﬁ%@a%ﬁg B?BE%%?HF?ﬁﬁéhlﬁﬂ?W1ﬁg £h®t her
detail and shoukdlbylomsmﬁpﬂnflxhcm®a$hbuedlﬂé gefyie: dda icaugpt hon.

Exanple 1 15 (1) Pr.oduction of a fermented soy m | k beverage The foll ow ng
i ngredi ent s Wéﬁ%e?@ﬂ&éé‘%@b5palﬁﬁsYoP¥?R90q¥3ﬂﬁﬁF§l§ﬁ§ Brefeetl Bomprlepdre the

conposi tion of the i nvessiropopk nrdkecAmtyNeS oarf epeRieeh sy M | k bever age.
Fernmentati on cul ture of 20 Watér-soltuble"soy protein 100 mt— Vitanins &
mnerals g.s. FlIEFofiHgoyiag eyameles.of prodictisp af 2he Teauabove

fermentat i irdaldivge 10t 81 §61 8 Ve 130%ontaining composition of the

invention are intended to describe the present invention in

further detail and should by no means be construed as defining
the invention. )
Example 1

15 (1) Production of a fermented soy milk beverage

The following ingredients were taken according to the
formula and blended to prepare the composition of the invention
in the form of a fermented soy milk beverage.

Fermentation culture of

20 water-soluble soy protein 100 mL
Vitamins & minerals q.s.
Flavoring g.s.

Water q.s
Total 150 mL
25 The above fermentative culture of water-soluble soy

protein was obtained by dissolving 13 g of water-soluble soy
protein in 100 ml of water, adding 10%°-10° cells of Lactococcus
20-92 (FERM BP-10036), and carrying out fermentation at 37°C for
24-48 hours. The water-soluble soy protein used contained about

30 1-2 mg, calculated as daidzein, of daidzein compounds in each
one gram.

{(2) Production of a fermented milk

The following ingredients were taken according to the
formula and blended to prepare the composition of the invention

35 in a fermented milk form.



protein was obtained by dissolving 13 g of water-soluble soy protein in
100 M of water, adding 108-109 cells of Lactococcus 20-92 (FERM
BP-10036), and carrying out fernentation 37C for 24-48 hours. The

wat er - sol ubl e soy protein used contai ned dbout 30 1-2 ng, calcul ated as

dai dzein, of daidzein conpounds in each one gram (2) Production of a
fermented mlk The followi ng ingredients were taken according to the

formul a and blesdedotoupr epae fleitepd@BRopiikon of the invenigpry 35 in a
fermented mlk.form -28- Lactococcus 20-92 fernmented mlk 100 nL Vitam ns
& minerals q. S*TRERGOF i MPYFSS Water g.s. 5 Total 150 nl 9Fhe Lactococcus
20-92 fernent edaffbl-knypas obtai ned by adding 108-109 cells d).fs_Lact ococcus
20-92 (FERM BP-10036) to 1L of cows mlk (having a nonfat™m |k solids
content of 8.89®F greater and a nilk fat content of 3.8%wmrs.greater) and
carrying 10 ogttfernmentation at 37C for 24-48 hours. (3) Prl%%uc ion of a
freeze-dried powder of fernented soy mlk Using about 109 ¢ell's of

Lact ococcus 20- 9ZTHeFERM BRoT003610 - dhdt ek g eaf mday whkkobsainadlyyds 10%

dai dzei n copp en{ ent -1 al cul at Ldzein) actic acid
fermentati on wglg;dfg’ c%ﬁic&%&%u ?apgggﬁc?%‘?u%§%ggzhg%hgﬁf BP"%%@%} ddudts on
of equol. ©cfhi®w'er mikal hanipy adusinfsas nfitRezeldas ecohepy &EARE 58 pewder .
The equol ¢ Lent. %f t he g@émdgr as e%&rm’ ned by HPLC was 0.1- 0.3 weight
% The powder obtarRedal Hd SPAGCTs O6t HeP i Ar SERRTRS PE werEYWRgghed
out according termbathebbewingsfoer aybazangs bignded to prepare the

conpositio 3f the jnvention in_the gowd_er form (food form and )
phar maceut i uGt a 27 1 psder of fermented sow milkk2. 2g

(equol content @s@0y @bout 10° cells of Lactococcus 20-92 (FERM BP-10036)

and 100 g of soy milk (soy solids 10%, daidzein compound content
10-15 mg calculated as daidzein), lactic acid fermentation was
15 carried out at 37°C for 72-96 hours for the production of equol.
This fermentation product was freeze-dried to prepare a powder.
The equol content of the powder as determined by HPLC was 0.1-
0.3 weight %.
The powder obtained above and various other ingredients
20 were weighed out according to the following formula and blended
to prepare the composition of the invention in the powder form
(food form and pharmaceutical product form) .

Freeze-dried powder of fermented soy milk2.2g {equol content

0.005 qg)

25 Excipient {(corn starch) 17 a
Vitamins & minerals g.s.
Flavoring q.s.
Total 20 g

(4) Production of a powder

30 The following ingredients were weighed out according to
the formula and blended to prepare the composition of the
invention in a powder form (food form and pharmaceutical product
form).

Freeze-dried powder of Lactococcus 20-92 4.1 g

35 Excipient (lactose) 1.0 g



25 Excipient (corn starch) 17 g Vitamns & mnerals gq.s. Flavoring g.s.
Total 20 g (4) Production of a powder 30 The follow ng ingredients were
wei ghed out according to the fornmula and_pl ended to prepare the

2

conposition of the invention in a powder“form (food form and

pharmaceutical product forn). Freeze-dried powder of Lactococcus 20-92 4.1

g 35 Excipient (lactose) 1.0 g -29- Vitamins & mnerals (.s.

Fl avori ng

q.s. Total 2rig-afihise&zgidér£ds powder of Lactococcus 20-92;was obtai ned by
5 culturing Lactococcus 20-92 (FERN BP-10036) in a suitable liquid growh
medi um (MVRS) (F3AEOTIAIA8 hrs), harvesting and suspending ¢¥own cells in
10% skim m | kpcaad | yophi li zing the suspension. The cell Qﬂp&fnt of the
powder was 109-1010 cells/g. The above powder may be nade into a

dai dzei n- cont ai ni Aigfreezgoinfad ppwikendfngartoderdihe20widRhwaslogtained by

e eVt L e ind soldavl pe.ROMIeD, LAk G0N o8 A3k dZel s eantel g o

powder thus obtalned results In the urinary equol xcrefi ons

pnol es (abogrowﬂhZmﬂgmmpammSay(BﬁﬁﬂiQaLMmgthgarhartﬁéﬂifguaﬁaﬂﬁm%be?giﬁguo
15 correspopgdi t he ahaye excretjons. c e. produced in vivo. |
Pr oduct i OIEI) gfévgrrgaénu & g%f%oﬁg ’\‘}virﬂjgi}fhﬁ%‘%ﬁgﬁpg%Fén%Fﬁﬁeﬂ‘%Rﬁn%%r di ng

to the forThe acabhd dirededof othe epawdeit hen Qfosd i e810§ /4 he
a granul ar forn1($ood f orm an

invention in

|, 20 praoduct form.

har maceutica ) _ o
Semi - purified soy recti&foReY §hdBry 259 @F§%ﬁﬂg¥bﬁﬂFﬁé&zﬁbﬂﬂﬁ?n6§lnlng
Lact ocaccusp@eieéd? ty bi@nddugr oser@etkbestifth @.3- g of semi-purified soy

isoflavine powder.

Intake of the daidzein-containing powder thus obtained

results in the urinary equol excretions of about 5 pmoles (about

1.2 mg) per day, indicating clearly that the amount of eguol

15 corresponding to the above excretions can be produced

(5) Production of granules

in vivo.

The following ingredients were weighed out according to

the formula and blended to prepare the composition of

the

invention in a granular form (food form and pharmaceutical

20 product form).
Semi-purified soy isoflavone powder
Freeze-dried powder of Lactococcus 20-92
Sucrose acid ester

Vitamins & minerals

KR 8 9 = o
W

25 Flavoring .8,

.S,

Total 20 g

The freeze-dried powder of Lactococcus 20-92 used was the

same as the one used above in (1).

Intake of the above composition results in the concurrent

30 delivery of daidzein and equol-producing bacteria to the large

intestine, thus enabling production of equol in the large

intestine.

Test Examples relating to the equol-producing lactic acid

bacterial strain of the invention are presented below.

35 Test Example 1




Vitamns & mnerals g.s. 25 Flavoring g.s. Total 20 g The freeze-dried
powder of Lactococcus 20-92 used was the sanme as the one used above in
(1). Intake of the above conposition resgghg in the concurrent 30 delivery
of daidzein and equol - produci ng bacteria to the large intestine, thus
enabl i ng production of equol in the large intestine. Test Exanples
relating to the equol -producing lactic acid bacterial strain of the

i nventi on arlesgr ésenyedwtiel marfodmahest, Eyaop! prdducsitg Eestiker (aeewhey) |

per f or mance, o q1é§| agr odyci ng ability (activity), and equol output (1) Test
protocol La (107-109 cells/g) was incubated in 5 nL 5 of
BH broth [d1l}i guwedstrpadousrbdr grow h (basal nmedium] anaerobically at 37C

for 24 hours and the cul ture was dilut,ed , 10 102 and 104 cells with the
basal medi um The“EGFPEPEcHHtE 1Ped G0 chimplcetlilor 9of wincitbetbaredaniad 5t siL

di lutions peepaHedbAReY e Narien - 8SREaE ekt : . 0 and

bl ended with 5 nL each of dé%%%éin-suppleﬁ%n e rﬁgg%sﬁgdﬁggg?%éidzein
added to BHRIBEBPhiatlly fatndl7°Cohecent4 didwrs ahdl®@hepghbtlre caw S1iMdtedand
soy mlk, respegtiMe Mo*ahd qullysed, a bically at 37C. The incubation
time was set to 8f124, 48, 72FEg%Hq5§ E%gég *%&% e case of 10 pg/nL

dai dzei n- suppl enefhedcubtusss albteddiednmaandospye ti dik o fanthcBpa24oandnd 8i fwur s
in the caseg K. B the start of incubation and at the end
of each i ncg %%f%# gjefrglpgg‘?do.g%g{fwg ha® &%Qﬁc%ﬁﬁﬁiyogé}%?rtﬁédmﬁﬁ@, wer e

sanpl ed %andapésipbatdadeiwi thubj mbt edch oot hita aDidin-BYppiepeht §d 20 and rassay of
equol - pr odugi J it actiyvjty). Furthernore, for 10 pg/nL

dai dzei n-co ?éﬁéﬁ%&f[ﬁgégﬁ %8d¥h%{gﬁﬁ5%d®xrﬁIQ&HQ§.§°nﬁEnBFag%%% ultQUre was
sanpl ed befogénli he shdst mafiki ac@bady aiilk, respectively, and cultured

anaerobically at 37°C. The incubation time was set to 8, 24, 48,
72, and 96 hours in the case of 10 pg/mL daidzein-~supplemented

i5 basal medium and soy milk, and 8, 24 and 48 hours in the case of
cow's milk.

Before the start of incubation and at the end of each
incubation period, 0.1 mL and 0.2 ml portions of the culture
were sampled and respectively subjected to the counting of cells

20 and assay of equol-producing ability (activity). Furthermore,
for 10 pg/mL daidzein-containing basal medium and soy milk, 0.5
mL of each culture was sampled before the start of incubation
and at the end of each incubation period and the amount of equol
produced in each sample was determined.

25 The number of bacteria was determined in the following
manner. Fkach 0.1 mL sample was diluted with PBS(-) {product of
Nissui Co.) to prepare 10*, 10°, 10° and 10’-fold dilutions and
0.1 ml. each of these dilutions were respectively coated on GAM
agar medium and incubated aerobically at 37°C for 24 hours. The

30 colonies formed on the medium were counted for use as the number
of bacteria.

The equol-producing ability (activity) was assayed as
follows. Each 0.2 mlL sample was blended with 5 mlL of daidzein-
supplemented basal medium (each in triplicate)} and incubated

35 anaerobically at 37°C for 96 hours. At completion of incubation,



and at the end of each incubation period and the anmpbunt of equol produced

in each sanple was determ ned. 25 The nunber of bacteria was determned in

the following manner. Each 0.1 nL sanple_was diluted with PBS(-) (product

of Nissui Co.) to prepare 104, 105, 106-ddd 107-fold dilutions and 0.1 niL
each of these dilutions were respectively coated on GAM agar nedi um and

i ncubat ed aerobically at 37C for 24 hours. The 30 col onies fornmed on the

nmedi um wer e C.GURLedabplesISEE ahd Resperbere Oh1HRL LKA e ?Qﬁeﬁq!ﬁlﬁh‘ produci ng
ability (activity%_was assayed as follows. Each 0.2 nlL sanple was bl ended
with 5 L off ‘GECHIEVRLY stipiiasiheist d¥ipas el thedidmycaddionisn ofr ephit at@dtend

i ncubat ed 3Znanapkolh £@td th atai3lEHak u L.§tion,0f -

i ncubation, -31- 0.5 nL sanpl elszrgfr tﬁéggggxge@tﬁ}tvé?“gu EE’FZs %ﬁgee?%cf(lenl%nd
respect i vel yPExErhEEel Ystic auanthtetall pyrifighs Hbrevhyt, doeteat on ahd t he

dai dzei n5 ditRyds odahgdzei n{d I Late). and .equol i he extract were
quantitated by HPLC. Mbr eé{\}ée%%% gggg%%ng)? hed B4 g{agl c&?rﬁﬁﬁl?(,ge he cent age
of equol wa¥esultslweesl schired pesthtsfabl@viopregoantt beafel heai figs 5- poi nt

scale and t r SC of 3.sanpl es used as .an index of equol -
produci ng a%?ﬁf%g(sg%eﬁeviogl)s Sﬁ{npéﬁﬁg%’)af Qﬁf\&@aglasglaé‘aﬁ@g?xlefﬁq%l
produced, wpthddeainyetnldityi iesbingtyp. | ess than 50% (formati on of
internmedi ate) ,2: ual prqduced, residual daidzein (50% or greater)
(formation of ﬁ‘nt%(gﬁg'di@@%) °F: 9T REESTkdi at e formed, equol not produced 15
0: Nei tiffer i nt3er rExglic @muc@auohiﬁh0@&%1%&1&1@!%%%%@#&'{Hrﬁgi $hisng
The anopunt g%oﬁ%% produced was determ ned as follows.™ Each 0.5 sanpl e
was extract MWi%th 1BLREMEEIT®hs of ethyl acetate and the anounts of

dai dzei n, di hpdr ctlpicdz @irdddBelil, NE-65 1@ AtR)1.q.300 ?gyg!ofrbfgg%égiraCt ver e
guanti t at ed(Pgmalg@%g. O‘ghggteggdirggg)ectl ve concentrations were used to
1: Intermediate formed, equol not produced
15 0: Neither intermediate nor equol produced, with daidzein not
diminishing

The amount of equol produced was determined as follows.
Each 0.5 mL sample was extracted twice with 5 mL portions of
ethyl acetate and the amounts of daidzein, dihydrodaidzein

20 (intermediate), and equol in the extract were quantitated by
HPLC. Then, the respective concentrations were used to
calculate the amount of equol produced.

(2} Test Results
{2~-1) The results of counting of the cells (growth

25 performance) are presented in Fig. 1.

In the diagrammatic representation, (1) represents the
result obtained in the case where the daidzein-supplemented
basal medium was used, (2) represents the result obtained in the
case where soy milk was used, and (3) represents the result

30 obtained when cow's milk was used. In each diagram, the
horizontal axis represents incubation time {hr) and the vetical
axis represents viable cell count (Log CFU/mL).

It can be seen from the respective diagrams, the growth
performance of the strain of the invention is good and,

35 regardless of the inoculum size used, the stationary phase of



cal cul ate the anmount of equol produced. (2) Test Results (2-1) The results
of counting of the cells (growh 25 performance) are presented in Fig. 1.
In the diagrammatic representation, (1) represents the result obtained in
t he case where the daidzei n-suppl enent ed *4asal medi um was used, (2)
represents the result obtained in the case where soy mlk was used, and
(3) represents the result 30 obtained when cow s mlk was used. In each

di agram t hgrowtdf va@ntiakaaXhb1y e@i‘f@éﬁfgcﬁ JJnn%UHQEJ:Qnof ! :[??cl.(lrﬁt)lo%nqnt hey
vetical axis represents viable cell count (Log CFU nli). can be seen
fromthe r egb%ﬁqwedﬂaﬁﬁﬁﬁéem%%@%rmﬁ mea iy nafmf:emblk tdmi stowdisnmoikt he

Luenton ki ceds E8GRE dhesseRid 8 bROSHLUR Sl e pioeds LG

stationary phase of -32- was | nvariab ed i'n” 8 hours
i ncubat i on %™ 19 datlﬁ@e@laratzmmmmmdemmmbasm neafi tifn’ spy/mi, | #n a:nﬁ_l;

cow s nkl k.4 7khe Jpiqahhecoel | ppt found. to be steady at 109.1-9.4
CFU/ nmL |nn'}lhe dgi zlglbn supp():IF%ﬁente 24 at ‘'um 108.5-8.7 CFU/ nL in soy

5 mlk, andZ2t@D. 0-Bed e@Eidirprioducomysad ity (2c2)ivihe)egaDhedr Osluc RGe

ability (a [ valusfo nd are presented in Fig. 2. In Fig. 2, (1)
repr esents%%\eée&%égl " oﬁ%%l n%‘d in the case where the dai dzei n-suppl enent ed

basal nedi um vvas Ilmse'dg (2) 19) rﬁemsf.@@i{tt% tthe result obtained ih t&l@ecﬁéée

where soy mh V\%ﬁ g and represents the result obtained in the
case wher e "'EoW $i 91191‘1“3@%89 Bregyt difdiuae Wit iusedt al 2axi s

r epr esemt s xepeebaht onthé rﬁﬁas(tﬂﬁ‘) e ihBa YR K&l oA SyHSR %%g”hzlka&ré%v' ty

score. 15 It i.s obyious fromthe results presented in Fig

equol - prodi&Ffy aBf| {$) YeRUSSAY) thenaesebt | olradamsl it Rhet case| vhawry of
Lhe dai dzeaysupal eRBMShdapal THCCAUM AR, kne ABELEONES MLk, 1T could

al so be confirmed that even in the cases where co soy mlk
were used, "PRECEHRUBF B-hasduet Agmabihii yagdcthievivepyicefl elésstenpiesaitd he

invention ketivity score.

15 It is obvious from the results presented in Fig. 2 that
the equol~producing ability (activity) tends to increase with
time in any of the daidzein-supplemented basal medium, soy milk,
and cow's milk. It could also be confirmed that even in the
cases where cow's milk and soy milk were used, the equol-

20  producing ability (activity) of the strain of the invention is
sustained.

{(2-3) Results of the amount of equol produced determination

The quantities of equol produced in the daidzein-
supplemented basal medium and soy milk (about 80 rg/mL

25 calculated as daidzein) were as shown in Fig. 3.

Referring to Fig. 3, (1) represents the result obtained in
the case where the daidzein-supplemented basal medium was used
and (2) represents the result obtained in the case where SOy
milk was used. In each diagram, the horizontal axis represents

30 incubation time (hr) and the vetical axis represents equol
concentration (pg/mL).

In both media, the production of equol began to be noticed
at hour-48 following the start of incubation. In the case where
soy milk was used, the amount of equol produced varied with

35 inoculum size and particularly at the inoculation level of 4.00%,



sustained. (2-3) Results of the amount of equol produced determ nation The
quantities of equol produced in the daidzein- suppl enented basal nedi um and
soy mlk (about 80 pg/nmL 25 cal cul ated as_dai dzein) were as shown in Fig.

3. Referring to Fig. 3, (1) represents the3fesult obtained in the case
where the dai dzei n-suppl enent ed basal nediumwas used and (2) represents
the result obtained in the case where soy mlk was used. In each diagram
the hori zontht xéud ERIESANIu3) HSURRLI Ay I si) APHL BE WELLGA i s
represents equol . concentration (pg/nL). In both nedia, "the production of
equol began*t'6UBRtHRi ced at hour-48 following the start of incubation. In
the case where sg } .t he u f uQy,.prodyced varied with
35 inocul um si ze a%gﬂ%‘g%% %ﬁtﬁgmét&ﬁf hgg?ngécsufa%r?agln%:oé’vgg ofil%?%bt% - 33-

t he product FBRVEIY efudinenddegerbar gef asnsyl O.spgheiseat houth®6E@fm of

i ncubat ipn. bl 1]k, -n | ess than.90% of. dai dzein serving
as the psr)ec%%%r 0 e(qllﬁl&%gfg%s%%t I e aftgzlﬁﬁih(?%{%tda?y%% de (in the
form of gl ueoseesaratinad)to the pepkoxiole espondi NGntert BBsghyLDdrdaenaas no

| onger obs i . post -incubation chromatogram and this fact suggests
that the g‘%%/%?nﬂ%&qgﬁécﬁnngéﬁﬂ"%ﬁo%% lﬁhggﬁp:yé'dgﬂ%tf(!télad% G&6si dase
activity) tetgiie aaittieeiinvandiurddempiabehez g3vEDEsada) Qzﬁitﬁboéﬂié%
equol . TestaEe(arT.q:I[a Eguol grgguc,ti on pathway in Lactococcus™ 20-92 (1
Test prot ocor Lactdcdfc §eVeoerdzaiyy Erfbprwas take bbreal thisc detideedn 15
in 5 mioof BHeduwoat.h (a |iquid mediumfor growh, basal nmedium at 37C for

24 hours a 0.2 nL of the resulting culture was blended with 5 nlL of
dai dzein-s ©hgsal nedi umand the mxture was incubated
anaer obi caldguoal p28@uctheni patidal) O WJB o WRS,S€501§,8 hr, 24 hr, 30 hr,

36 hr, 48 hr, 51 hr, 54 Hf, 60 hr, .
(Y) "Test protocol

Lactococcus 20-92 (107 cells/mL) was aerobically cultured
15 in 5 mL of BHI broth (a liquid medium for growth, basal medium)
at 37°C for 24 hours and 0.2 mL of the resulting culture was
blended with 5 ml. of daidzein-supplemented basal medium and the
mixture was incubated anaerobically at 37°C. The incubation time
was set to 8 hr, 24 hr, 30 hr, 36 hr, 48 hr, 51 hr, 54 hr, 66 hr,
20 84 hr, and 96 hr.

Before the start of incubation and at the end of each
incubation period, 0.5 ml. samples were taken and the
concentrations of daidzein, dihydrodaidzein (intermediate), and
equol in each sample were determined.

25 {2) Results

The results obtained are presented in Fig. 4.

Fig. 4 is a diagrammatic representation of the changes
with time in the concentrations of daidzein {left),
dihydrodaidzein (center), and equol (right). In each diagram,

30 the horizontal axis represents incubation time (hr) and the
vetical axis represents the concentration {(rg/mL) of the
corresponding substance.

It will be apparent from the data presented in ¥ig. 4 that
the concentration of daidzein began to decline at hour-48 of

35 incubation, the intermediate compound dihydrodaidzein was formed



20 84 hr, and 96 hr. Before the start of incubation and at the end of each
i ncubation period, 0.5 nL sanples were taken and the concentrations of

dai dzei n, di hydrodai dzein (internediate), equol in each sanple were
determ ned. 25 (2) Results The results ob?glned are presented in Fig. 4.
Fig. 4 is a diagrammatic representation of the changes wth tine in the
concentrations of daidzein (left), dihydrodaidzein (center), and equol
(right). IndeathgdthgrpenidD fifm hotnkzosted xS dEPLGSERhLS bf&&?@éi&{‘ dd me
(hr) and the cal axis represents the concentration (pg/nL) of

cor r espondi fi§ ugg b?%ﬁﬁx@t 1RO 148 - bé“éﬁﬁﬁ?éﬁﬁofb@nﬂ@ﬁ§1ﬁ®@®f@ﬁﬁséﬁked |n

Fi 4 t hat meth f ur 48 of
ig. at metBBo L o8 et retilRR 19 tgaégégigmﬁfgﬁgﬁk%gggggigaggéorned _34.

35 incubation, the internediate conpound
during the ﬁ@@?%ﬂt$9%wﬁmdwﬁﬂﬁéoto hour - 60, and t he production of equol

began ats hour - 48. whh&aal@'a%v%erggﬂikgﬂfg?ma ebéhthai}n%é%bol gt%ﬁ%)f};sr?arégzel n

to equol had substantially gone t Ion
above resul @@l@ﬁ@iféza’t%cﬁmt Otthernecﬁasbnd i ssncf rmmerﬁhatidaee Ncérip GUD
occurred vi di com und . di hydrodai dzejn, the results al so
suggest ed tﬁa@‘ﬂod orma |0%Bgo¥ ﬁlﬁ%r%’ﬁﬁ gﬁs§ﬁg that nERa TSk ioRer eof
to equol toek dittmrdaiduatial bell. tid rkesbdxamhBedeboWé eSRES AiY&k

stablllty o) tocaccu 92 strain-containing fernented mlks (1) Test
pr ot ocol %%%%cgh aéfgmas cultured in 5 nm of aliquid medium 15 for

grom¢hlpbaS@éstnEﬁamn&eanaerob|caIIy at 37C for 24 hours, the resulting
culture was. used to inoculate 1L and 2L of cows mlk and 1L of commerci al
skimmlk (298 /t@mnar@\ Urgeshakiiie wf Lictiogecregel0nd2 49hTaid mentaiadng

JAVAE® AV |

aer obi cal | yfamdeartest atllmﬁary
(1) Test protocol

Lactococcus 20-92 was cultured in 5 mlL of a liquid medium
15 for growth (basal medium) anaerobically at 37°C for 24 hours,
the resulting culture was used to inoculate 1L and 2L of cow's
milk and 1L of commercial skim milk (10% solids), respectively,
at the level of 4% and cultured aerobically under stationary
conditions at 37°C for 48 hours. The cultures were storéd at 4°C.
20 In the case of cow’'s milk, the equol-producing ability
(activity) was monitored on a weekly basis following completion
of culture through week 4 of low-temperature storage at 4°C.
Furthermore, two of the tubes were reserved and stored till day-
42 and day-51, respectively, and the activity was determined in
25 each case.

In the case of skim milk, the activity was determined at
completion of culture and at week-1 and day-34 of low-~
temperature storage at 4°C.

The activity scores before storage and at the end of each

30 storage period were generated by the above-described method
comprising inoculating 5 mL of 10 pg/mL daidzein-supplemented
basal medium at the level of 4% (0.2 mL) in triplicate,
culturing the microorganism anaerobically at 37°C for 96 hours,
and determining the concentrations of daidgein, dihyvdrodaidzein

35 (intermediate), and equol for activity scoring.



conditions at 37C for 48 hours. The cultures were stored at 4C. 20 In the
case of cow s mlk, the equol-producing ability (activity) was nonitored
on a weekly basis follow ng conpletion of culture through week 4 of

| ow-t enperature storage at 4C. Further nore " two of the tubes were reserved
and stored till day- 42 and day-51, respectively, and the activity was
determned in 25 each case. In the case of skimmlk, the activity was
determ ned af{2) corptetton of culture and at week-1 and day-34 of | ow
tenperature stor agﬁf at 4C. The activity scores before storage and at the
end of each 30 stUtadePdititoaraepregenrdtiod Fiy.t he above.glescrithed net hod

conpri sing i mEidAHHaN0 22100 i.dzei n: suppl enent e asal  medi um
at the level of 4% (aO. 2 ﬁL) rié)élr%%r%lg% ?gtog,gggcg? ﬁ?(i!fngé?}??g) rﬁ‘%& gé(ﬁit%ﬁf‘l
anaer obi cal 3%t TFPCerertocativivsty sawdedet ermini ng the concentrati ons of

scoring. 235 (2) Feac Foripet ckEoY TR HhnaRanele wemip St ation g 5,
the horizomesuldsi $hatpresefds &t aoagemnpeki 06 dotaysonand dhie eygbical  axis
represents ivity score. 5 1t is apparent fromthis diagrammtic

repr esent at iq%tr?ld\gf: &Xgeéﬁjr@st}f h(aatcftlé'sltg’ﬁr 1§sSepbringd Kq éﬂe@gfnéepﬁeél?wt he

equol - produeimpgrabitét yrdedd \dit Wpel ta ; ke oM
tenperaturec%tsorag? ﬁ‘ 4Claﬁer conpl%?%ﬁ% g%ltégfl\é\@?nc J()?ltﬁr c%lnsebso%)f 1L
and 2L. Mor 66Ver, “Fntt ¢ offoBeOHT covi $hei cREe10ft Ble ATt ¢ ty midd,
found t0 be thushetpedty avaldyrorha tBabe8gstdfhed a5t oy 5% | gﬁgltt‘%g ngTefczf

the storage _stability at 4C. In the case of 1L of co skimm

t 0o, the eqd8FfipfBduef mpnidwiringy ofathe vitedagms tappdrent by sist arneenhs o

day- 34, thechastorday f JHRHE@LLRIsRiNT oWt enperatur e, storage.
B P I R b8 Sh o E8ng

stability at_ 15 4C after conpletion of-.culture.
i ndi cat e t h8PHHEY f G35ieitidd )nWER appepen oy Bpaisiingdl &ot Gapedus 26 Axdis

capabl e of &Q&aéﬂiﬁﬁhﬂﬂﬁ%ing of the low-temperature storage stability at

15  4°C after completion of culture.

7 The foregoing results indicate that the fermented milk
prepared by using Lactococcus 20-92 is capablie of retaining the
activity even under low-temperature storage conditions and,
therefore, is also suitable for food distribution. '

20 The relationship of the growth performance of Lactococcus
20-92 to its equol-producing ability (activity) and the amount
of equol produced as deducible from the results obtained in the
above Test Examples 1-3 can be diagrammatically represented asg
shown in Fig. 6.

25 Thus, although cultural conditions varied with different
culture media, the equol-producing ability (activity) can be
maintained in both the growth phase and the stationary phase.
On the other hand, with regard of equol output, it appears that
the enzyme begins to be expressed or activated to produce equol

30 after a certain lag time in the stationary phase.

Test Example 4

Gastric juice tolerance test of the fermented milk prepared by

using Lactococcus 20-92

(1) Test protocol

35 Lactococcus 20-~92 was anaerobically cultured in 5 mlL of a



activity even under | owtenperature storage conditions and, therefore, is
al so suitable for food distribution. 20 The relationship of the growh
performance of Lactococcus 20-92 to its equol-producing ability (activity)
and the amount of equol produced as dedud¢ble fromthe results obtained in
the above Test Exanples 1-3 can be diagrammatically represented as shown
in Fig. 6. 25 Thus, although cultural conditions varied with different

cul ture nediaguiheneauel -HROdUaEPILARI ki v ca i ntained in
both the growth phase and the statigﬁaé§$%%rgg(e§ﬂI B%X%Cﬁé o?%%} rﬁ%dh@},rﬂwat%h
regard of edudt pdt holirs apJber seshating heukrnzyag 108 geaBl4 Og Pevex pisessed
or activat edot 9y HLeAdUGE 1€aUe! . af rtai a inme.in the stationary
phase. TestOExarrpI e 4 ég's'té?i ggﬁu?crgf{%ﬁdefgtﬁge 4’%eg?98# RS FRFHEHS i | k

prepar ed byaensiivpllac todeccasalle®2ry ljontEsti opkOkeCOV BFJaagogaaeys 20- 92
of a -36- liquid nmediumfor anaerobic

was anaer obj Ly.cultured in 5 )

growth (BHI A%?‘(L)If R4S, Iloﬁearf]uﬁ‘)‘{%freeﬁ@ef SHlE vRguPEOrThert 561 ERfg

cul ture (l0%egstdigig)itwas fsedenteod inagd| alag tubgbceoW So MHK @1 18 ng%

| evel and i€gé11pat ed aerobically under stationary conditions at 37C for 48
hours. 5 Aftér conpletion of culture, the mlk was stored at 4C and,

regarding it as fas nantiedcikhkgawesis Ui gsded 01@4"5@%138%11?%\5%1&&%@
artificial Fﬂgs@gﬁg ui ces, 0. 045% pepsi n-suppl enented ~ 50 nmM'dl yci ne- HCL
buffers (pH 2. copeati] hefkens dpdt @d5 ABG DB ol rie GOrepdred. As
gl yci ne@oHClodntfrioar, 6pHnE. 9)y¥s RI@PY:8Ger T Lo pf If4 ci al
gastric juice, 1 nlL of thg Yf ernmented m Ieﬁ g?%rghogtwf%%e r?}tt)rléafllét ure was
added and the ni%& dr 8lweE packbateficidl gestyiaeiobeal 1 ynlunderthe

R e O s v s
cul ture wemgx¢@§§eyﬁﬁvém9ubated (cultured} aerobically under stationary
conditions in an incubator at 37°C.

15 The incubation time was set to 1 hr, 2 hr, and 3 hr, and
0.1 ml. and 0.2 ml aliquots of each culture were regpectively
sampled before the start of incubation and at the end of each
incubation period and subjected to the determination of viable
cell count (in the case of 0.1 mL) and equol—préducing ability

20 (activity) (in the case of 0.2 mL} .,

The determination of viable cell count was carried out in
accordance with the procedure described above in Test Example 1-
(1). which comprises sampling 0.1 mL of each culture, diluting
the sample 10%, 10°, 10° and 10"-fold with Nissui's PBS(-),

25 coating 0.1 mL of each dilution on GAM agar medium, incubating
the inoculated medium aerobically at 37°C for 24 hours, and
counting the colonies formed on the GAM agar.

The determination of equol-producing ability (activity)
was carried out in accordance with the procedure described above

30 in Test Example 1-(1), which comprises incculating 5 mL of
daidzein-supplemented basal medium with 0.2 mL (4%) of the
sample (in triplicate), incubating the inoculated medium
anaerobically at 37°C for 96 hours, and measuring the
concentrations of daidzein, dihydrodaidzein (intermediate), and

35 equol in the medium for activity scoring.



sanpl ed before the start of incubation and at the end of each incubation
period and subjected to the determ nation of viable cell count (in the
case of 0.1 nlL) and equol -producing abilit 20 (activity) (in the case of
0.2 nmL). The determ nation of viable ceIT3¥bunt was carried out in
accordance with the procedure described above in Test Exanple 1- (1), which
conprises sanpling 0.1 nL of each culture, diluting the sanple 104, 105,
106 and 107{Pol dreistaihtNi ssui's PBS(-), 25 coating 0.1 nL of each dilution
on GAM agar nedium incubating the inoculated nmedium aerobically at 37C
for 24 hours, and'D@otFRYHE P%éaéﬁﬁénaé% Proggredegin inh & 1GAM7 agat vidhie:

det erm natigglpfcﬁmtql -ProduE] bi 1. t.ivity) was carried out in
accordance with the pr gglgdgr gbgg%%rélé)deédéﬁa%%\%éonéo in Test Exanple 1-(1),

whi ch conprises i Fdisatithd.5the bérizinizel mcisppkprentads basalbaedium W t h
0.2 m. (4% t (1 riplicate i ncubating the inocul ated

nedi um anatégﬁ%idggrl)l %%g}t)ltgl?c{lggirc%% Kour gepﬁﬁﬁe%ﬁsﬁjr tffell count (Log
concent r at | ©fi&/mgf igamddsiln, di hydrodai dzein (internediate), and 35 equol in

the nmediumfor actjwi.t caring. -37- (2) .Results The results obtained are

presented in Fi g?f_rgtﬁ,&gzv?é I egg%elllcl’mc%é?%?l &fd SBrPRERSPIEDNERGHhdloon) . I n

Fig. 7-A thischdhrdonndl thsi et BRiESEALsS e %Q@ht@nec%uéi n@c‘éﬂ%tfﬂ%cég%).
inm Srn g,

vetical axis repr@‘se%tﬁ vi able cell count (Log CFU
7-B, the horizont'al® &RF4OFEPP eSThtRe idecivsat shomt tve Tésylemdndsentett dal

axi s reépreseintss gqROknaCYiN| t Yh{:8C0§ L) the MG dQ QWi ap, be dedyced from
the results .prisent gd in 10 Figs. 7-A an% 7- ge@Tﬁg)\g,u@?ﬁﬁt ﬁg ﬁ%ffg‘?’ gtheuti on
at pH 6.0, THE-SVFabfeCeErt wasumushadnedsehi Hee k1° thalsP8L chéveal mp ltevel

up to houmodir-andanfiergerd ha1Rauelspr i jo 4 L ctivit was al so
" sustained. In the artificial gast?{!ug ]g?!égucg%u%%%ﬂo%}{ ﬁémt\%ivéﬁ"é il
count was Sd€PafhelaiRedo ABUELS @Fftificuisdt igastand, jhScheat, pi e, GCthe t Y

was al so swghailgede1 Pedilie: Q%Qe%ug§ggne&nup to hour-3 of incubation and,
15 here, the activity was also sustained. On the other hand, in
the artificial gastric juice at PH 2.5, a marked decrease in
viable cell count began to take place at hour-2 of incubation
and the activity also disappeared.
When studied in the same test system és above, the
20 probiotics (microorganisms which find their way alive into the
intestinal canal and exhibit physiological activity there) on
the market are reportedly unchanged in viable cell count at pPH
3.0 but decreased significantly at pH 2.5. This means that the
tolerance to gastric juice at PH 3.0 allows these microorganisms
25 to pass through the stomach alive. Therefore, the fermented
milk prepared by using Lactococcus 20-92 is reasonably expected
to deliver the organisms alive to the intestines to let them
exhibit sustained activity in the lower part of the small
intestine and in the large intestine.

30 Test Example 5

Bile tolerance test of Lactococcus 20-92

The tolerance to bile was determined with VITEK GPI Card
(Nippon Biomérieux Co., Ltd}) and evaluated by using the growth
performances of the strain of the invention in 10% and 40% biles

35 as indicators.



the artificial gastric juice at pH 2.5, a marked decrease in viable cell
count began to take place at hour-2 of incubation and the activity also

di sappeared. When studied in the sane test system as above, the 20

probi otics (m croorgani snms which find t Held- way alive into the intestinal
canal and exhi bit physiol ogical activity there) on the market are
reportedly unchanged in viable cell count at pH 3.0 but decreased
significant{y)atreptl grétoddiis means that the tolerance to gastric juice at
pH 3.0 allows these mcroorganisms 25 fo pass through the stonach alive.
Therefore, the ferdRFRFCUS PR-PPephd’ed anilsdi mgsLaveared cos P0-BReps
reasonabl y @xRefiethpikRefeblhV i A3 ﬁ?aﬁ'éﬂ& é%&éqh%%eteSt §BebO

|l et them exhibit sustained activity 1 n the Fower Isiva
i nt estine am 31Ct her| 24 geouny. esrmeconﬂumstonExa@pmeﬁwBl he d"(ﬁ[ﬁﬁreétﬁ@ﬁé test

of Lact @coc T t 0 was determn th VI TEK GPI
Car d (%I ppﬁ%éa%m%%l eggecgg&%"ﬁ%tth & g\}gfcagwgdf%?,p LFSI?Cﬁga ;ﬂ\ﬂf?@()@FBﬁPHS
per f or mancesisgfentsiiens tharaodf i e Snveetios ballfsownsd ﬁ%a&leldes Tr3i3s as

i ndi cators. -38 4(;‘ Test rot col ctococcus 20-92 (108-9 cells) wa
smeared on BYFSHeep HFEOH Ap) @5 FFy pt Pt s@r o R 1§n8°5€?0b| cally

cultured atncdbathen 24 @wsmzh@r@@mrb@lsf&%am% wedicym at - SOIP e S

of culture were hook dBV\ith a platinum | oop and honmbgeneous suspensi on
I

t hereof in BT 5F ECeP &l EWésluﬁlt@HaP@dUSW sth%ﬁf?er@%ﬂnﬂ%ab@ﬁbed in
VI TEK @l Gavedband, wakt eﬁéﬁﬂpmﬁsd;sbBQU@ﬁé'é”bfgdégg;mﬂﬂgﬁ Qﬁggﬁgy lsi ng

performance qof the stral nin the presence of bile was eval uat
the dye (pHiHidPERESF)In 19teHe it tiddedr eptrediy Miasedl Vhngha Card in

pr edet er m ngeaagBUNt Oof bile powder in sterile distilled water and pl aced
in the Card _in advance. (2) Results The results of the above test indicate

t hat Lact odddcuResults
The results of the above test indicate that Lactococcus

15 20-92 grows in 10% and 40% biles, showing tolerance to 40% bile.

Test Example 6

Hemolysis Test of Lactococcus 20-92

(1) Test protocol
Lactococcus 20-92 (10%° cells) was smeared on 5% sheep
20  blood-supplemented Trypticase Soy agar and cultured
anaerobically (N;:CO,:H, = 8:1:1) at 37°C for 24-48 hours. The
portion around the colony formed on the medium after completion
of culture was observed, and the hemolytic potential was
evaluated according to the extent of decomposition of blood
25 components (depigmentation or discoloration).
(2) Results
As the result of the above test, depigmentation
(appearance of a transparent, colorless zone) was not observed
around the colony, indicating that Lactococcus 20-92 does not
30 cause B-hemolysis and, in this respect, is a safe microorganism.

Test Example 7

Cell-infiltrating enzyme activity test of Lactococcus 20-92

Regarding the systemic invasion of ingested lactic acid
bacteria, a depression in the defensive function of the

35 mesenterium or impairment of the mesenterium itself may be



15 20-92 grows in 10% and 40% biles, showing tolerance to 40% bile. Test
Exanpl e 6 Henol ysis Test of Lactococcus 20-92 (1) Test protocol

Lact ococcus 20-92 (108-9 cells) was snmeared on 5% sheep 20

bl ood- suppl emented Trypticase Soy agar aid®cultured anaerobically
(N2:CO2: H2 = 8:1:1) at 37C for 24-48 hours. The portion around the col ony
formed on the nedium after conpletion of culture was observed, and the

hemol yti ¢ pacanticelrevass evaluaied kCohdi A8st 0ide. exkenh0 OSid on
of bl ood 25 conponents (depignentation or di%cosl oration). e(%&%&g{}ﬁ ?hés
the result H%hefabavkertat thedsi gmenmationacpear(andd -6hfaltrahspar ent
colorless zehglkmaas BALoMRARES arQungd_ o) indi cating.that

Lact ococcus 20-92 Zogs (I?]Ot 3§€g&§elﬁ'ggﬁe§gﬁ/§% an(P,l&lxnptr ittgogégcﬁ%%?, is a
saf e m cr oof§aRitd it iTgstheEmmpsing e7iGal bannbe |nedtiomgdenzyne activity test
of Lactogoccus 20+92 rdi ng t.he system.c invasion of ingested |actic
acid bacteria, a@éﬁrggg?o‘%gi %thﬁéld%if %ﬁsilv‘ée?ﬁjrﬁﬂ%r’f&tﬁt e Lggtococcus
nmesent er i um26r 92npas r oelt - ioff iflheaneagneezyken ddtsielift ik, Bame39- consi der ed

as the factor,on_the host side. the factor_on the side of bacteria,
their enzyrr%toﬂga%??%?tgge(lc?élllf@ﬁéﬁif| FY%LF%MCE?&%@) sdéddApEei ng t he

| i pi d- pr ot ei(neapapiexifprot eogliyeanss , CORSidt WdGalshearRseat 85k UM cap, be
ment i oned. gPHi s.test was intended to investigate whether Lactococcus

20-92 has c PHEPY tPeYSFg enzyme activities, nanmely col | agenase

(gel atixmase) 1) hyaddtr prio@iasgrand si alidase (neuram nidase) activities, or
not and was carried out in the follow ng manner. 10 (1) Tes'g Lprot ocol
Lact ococcus 20- 92LR650St A O( SretpssFRearadslgnesal sgreanl10®® cells) on

o 170" af " e TAGE R oA htLirth aSkobthb-ob s P 1 -
(N2:CO3:H; = 8:1:1) at 37°C for 24-48 hours.

The colonies on the medium after culture were hooked up

15 with a platinum loop and suspended in sterile distilled water to
prepare a homogeneous suspension. Using this suspension, the
bpresence or absence of collagenase (gelatinase) was investigated
with Api”’(Nippon Biomérieux Co., Ltd.) using the degradation
of gelatin as the indicator. —

20 Moreover, the test as to whether Lactococcus 20-92 has
hyaluronidase and sialidase (neuraminidase) activities or not
was carried out by the procedure comprising incubating
Lactococcus 20-92 in Tris-HC1 buffer solution (pH 7.0)
containing hyaluronic acid or sialic acid as the substrate (37°C,

25 aerobic, 15 min. for sialidase activity and 24 hr for
hyaluronidase activity) and measuring the degrees of decrease in
the concentrations of the respective substrates.

(2) Results

Lactococcus 20-92 showed none of collagenase (gelatinase},

30 hyaluronidase, and sialidase (neuraminidase) activities.

Thus, in view of the fact that the strain of the invention
lacks cell-infiltrating enzymes which constitute a factor in
infectivity, the strain was confirmed to be a highly safe
microorganism from infectivity points of view as well.

35 Test Example 8




The col onies on the nedium after culture were hooked up 15 with a platinum
| oop and suspended in sterile distilled water to prepare a honbgeneous
suspensi on. Using this suspension, the presence or absence of coll agenase
(gel ati nase) was investigated w th Api T" *('Ni ppon Bi onBrieux Co., Ltd.)
using the degradation of gelatin as the indicator. 20 Mreover, the test
as to whether Lactococcus 20-92 has hyal uroni dase and si al i dase

(neur am ni da&gicomytiini Fesssbindwiteswas carried out by the procedure
conprising incubatjng Lactococcus 20-92 in Tris-HCL buffer solution (pH
7.0) containing h@a’(‘l%ﬁ&ﬁ“&sétmﬂo?f SiefiisdaRerd tasaphébiebkey dtmitedien) 2%
aerobi ¢, 15 padterfiar nababs&ase mite by 388i34s ol nlﬁﬁaE%E%H%d?égrs.

activity) and measuring the degrees of decrease in the concentrations of
the respect ivFe 18uB8tr 5RER. that) tRédents Lafeoted cuktiz(bBxestiowwtinbneané

col | agengse 9@k akhnassy uLQni si.al 1 dase (neu 1 ni dase)
activities. Thus, in viewf%ﬁgﬁqﬁéébagg ?ﬂg?g%?égéﬁréggé() %ﬁeagﬁéggﬁ?%@Pse

| acks cel | - itheY| 8parphgreseantesomthehanbisiotit®e. aPhattonlanlyj nflectivity,
the strain wg g highly. sa m cr.oor iismfrom

i nfectivity pgfﬁggé%fg%?‘é%v’pcggg’ﬁgf’| !rg%g"r%‘%{ e‘&%*r%‘ilea o V- 19afcBAYESH of
resi stance tesioThecomcrisiin dheofirtdi sf anlinidxlantddlicahiecsofayt ati on) by

bacteria ha ter .of .serious concern jin recent years. It is not
rare that ng?gﬁ?%gigpé?%%&%mﬁﬁﬁ BRET&PTRE UM cHhdtavd $hgcdnppeteduch
resi st ahte bpogantsims didasorsimec il endenydbectistaridaeyeds POLcH espPNd to

t he antibioé{:e:_jgfl Particularly, the energence of vanconycin-resistant
[

bacteria (V 2 B idte SHIEF TIRER| BaeT R o Pame dmdor cengast i cal
medi ci ne t odéyuledbraovieifedthens mscitber ARPIGReNYahoybat ci badheri dpested

10 organi sns_harborjng the vancomycin resistance gene reach and settle In
the intesti NBRCURETE tRsy SEGRECT AELE JBl R WasToFred &at the Dafhagdics

m cr oor gani sastd:ped haget ¢nbagksnif) shd&hese bacteria also acquire

15 vancomycin resistance. Therefore, it is necessary, at least,

that microorganisms which are used as probiotics should not be
vancomycin-resistant organisms.
This test was intended to investigate the susceptibility
of Lactococcus 20~92 to vancoﬁycin and was performed as follows.
20 (1) Test protocol
The vancomycin susceptibility test was performed using
Sensi-Disk (product of Nippon Becton-Dickinson Company, Ltd.).
Lactococcus 20-92 was smeared (smear size: 10°° cells) on GAM
agar medium, a disk containing 30 pg of vancomycin was placed on
25 the medium, and an aerobic culture was carried out at 37°C for
24 hours. After the above incubation time, the diameter of the
inhibition zone formed around the disk was measured and
evaluated according to the evaluation table.
{(2) Results
30 The diameter of the inhibition zone for Lactococcus 20-92
was 11.9%0.2 mm and the susceptibility evaluation according to
the evaluation table was positive (susceptible: = 10 mm). This
result indicated that the strain of the invention is not a
vancomycin-resistant strain and, therefore, is considered safe.

35 Presented in Example 2 below is an example of the



vancomyci n resi stance gene nmay be transferred to the pathogenic bacteria,
with the result that these bacteria also acquire 15 vanconycin resistance.
Therefore, it is necessary, at |east, thgi m croor gani sms whi ch are used
as probiotics should not be vanconycin-résistant organisns. This test was
intended to investigate the susceptibility of Lactococcus 20-92 to
vanconyci n and was perfornmed as follows. 20 (1) Test protocol The

vanconyci n susdeptibnldt yodiesll fem RRLEMIRGYEINGg SRSk 4prgduct of
Ni ppon Bect Qn- Di cki nson Conpan Ltd.). Lactococcus 20-92 was sneared

/ 4 Yy ' :
(smear si zePaP88r 4Lt Y ino PIGANE ABEPI AR um a di sk containing 30 pg of
vanconyci n wgsmphaced on 25 the nedium and an aerobic culture was carried

out at 37C for 24 hours. After the above incubation tinme, the dianmeter of
the inhi bi EFRAUGEHD fQff Bsiodr ound t he di sk was measured and eval uat ed

according to the gyalpation i Slngbt?ézgoﬁggﬁa}ﬁ%ggg[@ﬁ? g%%rfﬁtqg)% of the

i nhibition zone for Lactococc 27 "Was

suscept i bi | Leytegedarat i20n 92c dGEEMNGP t D00 3de iev @laamiednuihabbe yastpaesidd ve
(susceptible; = ,10 This result indic that the strain of_ the
vent | on | G850 rﬁ?&’%@&%ﬁ?’ﬁﬂ%ﬁ%ﬁ# S FhieafuspeReler gres Gaded to
consi dered 3afeg &5 deryesankedsbhidxargldnd thaliow:i saan . eXxaNpheeofikh8rasdl-
production of equol from daidzein bi/ using the lactic acid bacterial
strain of tﬂ%si%fé’rﬁqt&ﬁi. apR&rAPEcal Liprajd it F ofiobf 7 2tfo |l hBLEn @ndl_ the

suspensioon egué Bighodgctd7 1h09neeth Stife WaACHRRIEEYSEa28y Hp & ERNLBP- 10036)
i n GAM nedi ag}sé or. culture of anerobic bacteria was prepared and this

suspensi on Ztde FomrgouRgocgnbtns RE Hiald 698 Mdskconeeht rdimdn: ca 2.29%.
The m xt ur ecav@sldteaubat adiapaerobically at 37C for 72-96 hours and the 10
equol produced in the culture was nonitored by HPLC. The daidzein conpound
content of said sBi¢ maskliadnddcpgedithe formation of 10.7:16.3 ng/mk

(mean * standard deviation of 3 experiments) of equol in the
15 above soy milk culture.

The above finding shows clearly that by exploiting the
microorganism of the invention, equol can be produced from the
daidzein compounds contained in food materials with good
efficiency and at low cost.

20



cal cul ated as daidzein. The result indicated the formation of 10.76.3 pg/nL
(nmean standard devi ation of 3 experinents) of equol in the 15 above soy
mlk culture. The above finding shows c4&arly that by exploiting the

m croorgani sm of the invention, equol can be produced fromthe daidzein
conpounds contained in food materials with good efficiency and at | ow
cost. 20 -42- CLAIM 1. An equol - prodté&fal | actic aci d bacteria-containing
conposition conprising, as an essenti al conponent thereof a lactic acid

bacteri al str%ln bel on Lact o gar.v havi n %p ahility to
utilize at |east Bngx g@?ﬁ“@&ﬁﬁouﬁ& *Selécte ﬁ% Sthtthé *¢ohsi sting

of dai dzebmpgkyecoshdesmprdaidzei As aﬂdedsamdﬁ@qmdﬁmydménirﬂm&wﬁﬁfequm
and edi ble or pharnmaceutically acceptable carrier. 2. The conposition
accor di ng2£61€l arifi1bagherépd sarain Relpregasiad t@aditﬁérﬁ@é{@%@t%.%lﬁfeﬂ%. ng

to LactogQGeHs kLS a5§§399098u§t391%% Q%p% Lked Junder, ﬂé'%%M o%g)%%% 3. The

conposition aécording to"daiml conprising at least one nenber
selectedSéi@qteﬁefgomuphecgnsustCngsoﬁtdagd@élmaa@apomn@§yam@1d@ﬁdzeln

conpound- €9 ntainin The conposition ccor Cla|n13
wherein PREEZAER LA BOREOGREE SUREAP RGP P RETES SaPoTs SOTbaRH THOUE or
soy m | kph&rndbeueonposiit heR=peEPNdI Agrioctl.aim 3 mhlch isin the form of
a beverage or a mlk product. 6. The conposition according to Claim3

further conprising equol. 7. The conposition according to Caim6 which is
in the formaof ﬁh%e@@@m@a%t®ﬂﬂpa©chﬁl0§ soyChilik. 18. whemetiod asfd

prOdUCinﬂa@@ﬂglagfgpééékggigpesg g?n belonging to Lacteococcus is

Lactococcus 20-92 deposited under FERM BP-10036.

3. The composition according to Claim 1 further
comprising at least one member selected from the group
consisting of daidzein compounds and daidzein compound-

containing ingredients.

4. The composition according to Claim 3, wherein the
daidzein compound-containing ingredient is soybean flour or

soy milk.

5. The composition according to Claim 3 which is in the

form of a beverage or a milk product.

6. The composition according to Claim 3 further

comprising equol.

7. The composition according to Claim 6 which is in the

form of a fermentation preoduct of soy milk.

8. A method of producing eguol comprising the step of
letting a lactic acid bacterial strain belonging to
Lactococcus garvieae having an ability to utilize a daidzein

compound to produce equol act on at least one member selected



letting a lactic acid bacterial strain belonging to Lactococcus garvieae
having an ability to utilize a daidzein conpound to produce equol act on
at | east one nenber selected -43- from#he group consisting of daidzein
conmpounds and dai dzein conpound-containing ingredients. 9. The nethod
according to Claim8 wherein said lactic acid bacterial strain belonging
to the genus Lactococcus is Lactococcus 20-92 deposited under FERM
BP-10036. 10. The nethod according to Caim8, wherein the daidzein

conpound-.cont ai ni ng i ngredient .is saybean flour or soy mlKk , ,
P from %he g%oupgcons%stlng O yda%dzeln compou&gs and daidzein
compound-containing ingredients.
9. The methed according to Claim 8 wherein said lactic

acid bacterial strain belonging to the genus Lactococcus is

Lactococcus 20-92 deposited under FERM BP-10036.

10. The method according to Claim 8, wherein the daidzein

compound-containing ingredient is soybean flour or soy milk.



