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

COWOSI 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 nethod 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 Anmerica that isoflavone (SBYCTEHFA e) contained in soybeans

has prophylactic efficacies ( Lg@k@gg@ﬂ«;ghk@ﬁ&)Aé breast cancer,
carcinoma of the prostate, and other 15 di seases that it has

al leviating efficacies (estE&RﬁﬁﬁLﬁ-ppN@Aﬂﬁﬂﬁh§@MP@$ETﬂGNﬂaCteric and

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

Adl ercreutz et al., (1992) Lancet, 339, 1233; H Adlercreutz et al., (1992)
Lancet,5 342, 1209-1210; D. D. HE&RLIJ OFt THE. NVENEEDN‘J Clin. Endocrinol.

Tos'Ton. ana b Admubgaent ifverlfibeRiahed s faolobanting asefee).

S43-548) . R@d@nbbytehmaEVEWramiQuhtthﬁﬁﬁlbfﬁﬁldﬁmﬁrr@&nbhgaihlﬂaéﬁdc acid
is reported that 25 equol as

efficacy o vone an
t he actlveEﬁ§%§EoF9 %B?l%oﬁﬂgggfﬂﬁ%gﬂg PE REYEFinge egroli by t pel biaat ed
ef fi caci es sandcliapital aeppliaiateroal $husin. several reports are available

arguing that in breast cancer carci nona of the grostate and climacteric
and poS! menopausal  ost eopor BAFKGRQUND QB {THE: JNRENTEHUN | sof | avone i s

surpassed by 30 thahaefhessiedsord et %EBbi:E&i QoA | u%%h%%gge {«.&3 télégram
et al., (1997) .Lancet, 350, 990-994; M Duncan et al ncer

" Epi dem ol oJ§itBAoRbRkes o Aveai st that QSO%Bmﬂggﬁ(SQy'lﬁ@flammnebt al .
(2002) J. Nuhtalnéa(ﬁﬂ:s5¥BgénsHhaékﬁf§pﬁ§léﬂtmc e@%ggé%b%g aﬁklééﬁﬁpgen

Oncol ., 32(8), 296-300; and S. Uchiyana et 35 al
Met ab. | 45ef§§gtab§g)breast cancer, carcinoma of the prostate, and other

15 diseases and that it has alleviating efficacies (estrogenic-like
effect) in climacteric and postmenopausal osteoporosis,
hyperlipidemia,rhypertension, etc. (H. Adlercreutz et al.,
(1992) Lancet, 339, 1233; H. Adlercreutz et al., (1992) Lancet,
342, 1209-1210; D. D. 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). 543-548).

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
Qsteoporosis, the efficacy of soy isoflavone is surpassed by

30 that of equol, the metabolite of soy isoflavone (D. Ingram et
al., (1997) Lancet, 350, 990-994; A. M. Duncan et al., (2000)
Cancer Epidemiology, Biomarkers & Prevéntion, 9, 581-586; C.
Atkinson et al., (2002) J. Nutr., 32(3), 5958; 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- Nbreover, 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 Diego, USA, 2001), _and in Decenber 2002 a o
conprehensi ve review of studies on equol 5 was also 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 a! ., (2002)
J. Nutr., 132, 3Y9veawmn) many Beckbres venpataldwered svytheofliajmarte ofequol

is 10 deliveggE1t oty rs‘?%ﬁt 1.SS rpstatic tissue
with by far ggﬁegtfg{r1 %Iﬁll&??leggggﬁnﬁti%% thi sostt'dét@t ggt ﬁ@g Ig%@es." Sq¥c AP
si gni fi cancBreverying ansl dwgetind Chromvmbibcease (8hn, D{2H3)USh, 2001),

, ~144, E. .Hedl.und et .al ., (2003) 15 The
prostat o) 101 By oetnekiSobd e dompr ot SENE a8 Rusef aridIest SrapEoPhe
i nvol verfent wva$ qheb wiehoadtedi. f fBnenceat asi bétﬁiﬁl@lﬁﬁdﬂé\?mﬁmr@eéaceﬁﬁ{;@ﬁ;ﬁd-
[ N I ducers anong the Japanese account for
about 50% (SRR St e Sarnat (S e heon LRt POENEL bt SEfG Cogies(ass)).
| ndi vi dual sswhoi safieeiongr QRUCE. ROUSHt @R 13USReg] ed f}@?% |‘_-ﬁ._C|ﬁu[Eg..l'_l’1132'

equol - pr odug] %cteria in their intestine. In such i vidual s, "it=Ts
suspect ed t%%\?pf 4)erxpect ed antiestrogen and estrogenic-like effects may

not be expected PyeikeinforRs,0e885888 AYPARLFPALS rRLEhDIESLES 11 order 25
that the expected effects may be expressed i'n such individual's, it seens

to be &' eaSOMAIRELSGr §és8ReacTIGh 3% thay brensh themst érehmmospabﬂugl ng
bacteri a ortesgifd syeh a&,_eéla t ; i , iavent.or

conduct ed 1i:nt ensi“éz:hi Egeg?iggati 01%% é%?l?:g%}{g?e%g?’r oém ungwgl\r%%s%gs S ﬁtb?/el 3
30 strai ns IVTHKiogdrganpiomifirriceof figudlt henendmnedd/ (BacManbathest
E-23-15 (FERN BR-%433) 5. Streptococcus E-23-17 (FERN BP-6436), and
Streptococcus A6GR225 (FERN BP-6437), as equol producing-bacteria suitable
for the expgfExadeIshpbyi B- . attd esitdToddd ;alfd BstHetfanid ot ke .ef {2663) anong

other gkf€Cii 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 nbvel 3

30 strains of microorganisms and identified them: namely
Bacterioides 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 sms (W99/07392). DI SCLOSURE Ok _I NVENTI ON The inventors
conducted further studies and succeeded in 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 odaf@ebipraducipgogticeinguef micrmorgeslisesrand ofilcrtdongadi she
which is f gﬁ(g@rg dy di m t he previously isolated and 10
identified llrrlnﬂcr oor g%rﬁs}sﬁr?s(mﬁé?g?%és‘;‘e t invention has been devel oped on the
basis of the above isol ation amdsa@sURE ort INVENTfON hi s novel strain of
llactic acid bactegjum The presen ipvgn I on subsunes the follow ng ]

i nventions sunmari zed i 8§Pa§f’5éﬂ§ q¢ 1iirther) sipflies pand gircasdsdudnng
lactic &ci dtivactsrlist-ioanhAdntRgracesPositiodN o€ 0APLASE Y, ad1 Hacesseqii al
conponent t her eof, | actic acid bacterial strain belonging to the genus
Lact ococcus® HE rpﬁﬁé’l’?géﬁﬂl Feythe RS F@cdocpears Wnkchi Ay sikpabdeapetind
sel ected fremiiem@y Ad4pacensi §ivdes Qe d@ b, gl | iR kdzein, and
di hydr odai dzei n tcl)@:)r oduce eq%o* Iffﬁeerﬁ ?aQ$ﬁgE%gn%%g$%l on oé%ggg%#ﬁgg{’o ltem
1, wherei n BERYCY &8P a8 @ pavelrsH@ais ofi mipedorgdmipn owhtilch genus

Lact ococcuUsrudd@amled@ c i I I i tjan _according to
Item 2, wherein sai tggg SQ?EE?%HEM 3 béctg?g??g]’lé\%gn@%o?l%gﬁgi ﬁﬁat o]

Lact océ€cusijentifjedomberoer gan gmsiepBhe t Bresande inFERMLBR- 1893feed t em 4.
The conposigdd of.di t r co iSin |.east _one nmenber
sel ected f r%énﬁl k?g’%gr %ﬂpeg%nlg?g‘s%$rr§gfla{h ¢ églgl("j’%e%sh c%%odgr?d]git ﬁ&ngéfb‘i%fijr?n
conpound- coH didisngoivadr sthrain f AGotliteachd Tdetaninmositi on according to

l[tem 4, wherein i i h_compound-contai npng pngredient is soybean
flour or soy ni ILIE% Ip? glﬁgé ﬁgeigglr%bﬁuﬁsgweﬁct%‘?d# R éﬂv&nﬁﬁ%’/’&?} isin

t he summarized in paragraphs 1-13.

i5 Item 1. An equol-preoducing lactic acid bacteria-containing
composition comprising, as an essential component 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 Item7. The conposition according
to Item4 further conprising -4- equol. Item8. The conposition according
to Item7 which is in‘the formof a fermgntation product of soy mlk. Item
9. A nethod of producing equil conprising the step of 5 letting a lactic
acid bacterial strain belonging to the genus Lactococcus having an ability
to utilize a daidzein compound to produce equol act on at |east one menber
sel ected fr&fPhe group consisting of daidzein conpounds and dai dzein

conpound- conteimigg irAEr 8&HSoY Seioh0 akbkg der &t hody3ggordi ng Lo ltem
9,nRherein said lactic aci bacfé%ﬁ§1 s??%?%'geldﬂgéng Pb hésgé ué €
Lact ococcus £pam efct okwarantadioni paedudt ey Isby THdknet hod according to Item

10 wherein saj ti i ial..strain. bel ongi.ng to, the genus

Lact ococcus ?gg?%%ﬁacgo%%@%%%Qggﬁgédggﬁgéi%%%lﬁﬁﬂgﬁgﬁﬁ- 9B -?0@%%9 Y em 12.
The net Hod detbind ny tacticemcdd bheterint fﬁmji?lgnﬁﬁﬁigpwrﬂ;%@?ﬁ;sm _ngI
i ngredi ent | n flour or soy.mjJk. ltem.13. actic aci acteria
st?ain beloﬁélcﬁg¥ %3? é“B@ﬁﬁ%aEaégbg%%Ed§?&§ _Pﬁ@ﬁl@%ﬁ&ﬁ q&ﬂﬁqqﬂd-IGOSG.
20 The equoprpdockiceqpl aeit onaet dldact el nefitled BeNEct&@ MR RN Rbuphe
i nvention described inige ail bellow (1) The |lactic acid bacterial "strain

L

bel ongi ng t S°PRES HHIFLL EdBcHem Fod- Saddgeingeeraund-aci d

bact eri a- conbataimihg 2ngr@@@esiki on of the invention conprises, as an
essential caonponent thereof, lactic acid bacterial strain belonging to the
genus Lact ocoﬁ%ﬂ% Ravi e BptdRd pegordirad iltem9.vihgrein satd | oo iat

| east one daéf Qid:RanpAURYraeh 6L Bhd oMo End QUflus CROSLALIAE, Of Jdal dzei n.
gl ycosi des, daidzein, and di hydrodai dzei'n 30 and thereby produce equol. A
speci fi c exafpferstcumigprivdésPe acid bacterial strain is Lactococcus 20-92

( FERN BP- 1003&kmtihch FHE ¥Rt QESolEANRUES Ttem 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
compenent 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
Lactococcus 20-92 (FERM BP-10036) which the inventors isolated
from human stools and identified de novo.

The bacterioclogical 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 medium This strain shows good
or normal growth on EG (Eggerth- Gagnon) agar, BL (Blood 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. TFheSt:@t@rrbﬁlgnmntphohoglyeirﬁecﬂﬁiuﬁed in a circular or convex

manner, wth bothT he s rface_and peripheral ed bei ng snoot h, and
assumes a gray- whi %‘:’l"lrbr?hﬁﬁs gﬁ?da‘ﬁ’ﬂ gory Q?P@’\Eﬁ e8| Bf Gromrthgar .

Mor phol ogi c@iat_tyryon) tagas: a BE B804 PRBVd 1 V e fH ) g@ﬁcgyﬁ (314S SldediBiks not
spor ogeni c. chemi cal characteristics (1) Optinum tenperature for

gr owt h: 37d% ‘%]23"' %rﬁu&ﬁuf”ﬁiﬂ YRR Licaldy In Enq@@iﬁ@mbxm J@lfr géthtin:
15 (4) Prodgedd Dwaf1 aetain ehi-ong FHch&é’é Coxa%u‘i e éér ?2
Et # By y o(r%l dase:

hi ppuric acid: (6) Hydrolysis of esculin: rro ony
+ (8) a- Gatectisihpaees - Toe @)lc(ﬂsﬁéarﬂagpbgildaxels -ra(l‘s@:)d 8nGau01ﬁcmmse

(1D A kalige pnsphaiaser, -wltRnd@He Aa dage, b o (13) Anginine

di hydrase: + 25 (14) Assinilation carbon-sourc
- D- Manni t dreing prmoethi.t gnd 3gsumedt s eraybwhitbabodér on EG agar and a

tan-brown color on BL agar. Morphologically, it is a Gram-
10 positive diplococcus. This strain is not sporogenic.
IT. Biochemical characteristics
(1) Optimum temperature for growth: 37C
(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) Hfdrolysis of esculin: +
{7) Pyrrolidonyl arylamidase: +
(8) «-Galactosidase: -
20 (9) O0G-Galactosidase: -
(10) B-Glucronidase: -~
(11) Alkaline phosphatase: -
(12) Leucine arylamidase: +
(13} Arginine dihydrase: +
25 (14) Assimilation of carbon sources
D-Ribose +
L-Arabinose -
D-Mannitol +

D-Sorbitol

30 Lactose -
D-Trehalose +

Inulin -
D-Raffinose -

~ Starch +

35 . Glycogen -



Inulin - DRaffinose - Starch + 35 dycogen- -6- (15) Oganic acid
conposition after utilization of peptone or glucose Using PYF

(pept one-yeast extract Fields) nedium (pegtone content: ca 5% used as
sugar utilization mediumand PYF nmedium 5 supplenented with glucose at a
final concentration of 0.5% the strain of the invention was cul tured
aerobically at 37C for 72 hours and the organic acids in the cultures were
assayed by KPPt Orpeaiceagifscompesiting afterpusibhiaitidielofvpeptdablerl 10
Table 1 Orgghiigoggi d Peptone G ucose Maleic acid nd nd Succinic acid 0.00
0.01 Lactic acid 3.33 27.35 Formc acid 1.13 0.88 Acetic acid 3.32 0.57
Pyrogl ut am c aci dUsing RYD 5 peprigpiecyeasacest ratindFieldBit yed Lun ci ghpidnad
n-Butyric agj n i=eMal eri.c_acid nd nd ..n-Valeric_acid nd nd nd = not
detected Fr g%&tc e égco%es %ulut%t?rd afSaRdIBt Je e AR CChRPALTR R EE, medbupy o
strain &f thepphesmttiesh viithclgassbbbedt | atHidActoneeatsat O \Heae suhi 6Rei s a
grampositivg coccus | ut differs fromits t¥10e strain_(Schleifer, K H,
Kraus, J., DvbrHk,%CtPHYEEELoBaNes Rltwgq aggobirably aHd 36 dear 72w
Transfer of hoGts eida0RC WS- daaalti acand i@lﬁi@%mﬁltﬂu%{afsoﬁeféiaééhgté@ %ﬂae'ilﬁéic?o

Lact ococcus_gen. nov. Syst. |. Mcrobiol., 6, 183-195, 1985;
Tge results (%nit:Agﬁ) 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;



ATCC4A3921 (JCMLO343) and ATCC49156 (JCMB735)) in the utilization of
starch. Therefore, the inventors naned this strain Lactococcus 20- 92 and
deposited it with the National Insti tute_qf_ Advanced 5 I ndustrial Science
and Technol ogy International Patent O ganism 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
m cr oor gani %%?(31*%9%% HIMEOSE 30nded BUCapEsic ToeHsy3slppom ttheard itthgation
accession 18 is FERM BP-10036. This strain was found to assinlate
gl ucose and, then, ‘elaborate lactic acid (L-lactic acid), verifying that

it is a nenber oThéapefdes neMeatinventacsigamei dhBaCkerhdn FAELNQINL0-
15 reveal ed 99. 189% honol ogy with

sequenci ng 6Sr RNA of, . this sirain ¢

the type st?%i érll‘jpfa e%poo(’s&g?&s ltgﬁ?éﬁ“egée NP3 nehttwie DA RdVeRERAgy Wit h
Ent er oc&ccusndwsetriiodli cdancd OB 3P childid e thabbNat Sodiee E‘%Pcte‘?xﬁ:oﬁj?ﬁ&ﬁw
seriolici ngref erred tqQq_ above was akin to Lactococcus garvieae | - DNA

honol ogy 20° A VA - ALStadstkebaattrad ifnt 6-Ladiaadtiud §oneeae i n
1996. TherrétbalaaGt, 0aBGEHR 1 TREY | RAR d13% t WRpLY PE: S ?‘fa’?%a%cygwg 03,
nter ococ (ﬂs !

strain and 10343 strain) which are dissimlar Tn origin.
seriol i ci dRIRHEISS RCRESsden| varber o (FREMKPdhel89 of Thikenietoyridristai |

Bovi ne. st 1 Fe e R TE o 0oy oy 10t OB BEEo%0e wi e
t he abdfe tWﬁ%rpéSs_tFlEﬁMnﬁ?-th!ﬁ@notypi c conparison was nmade. The results
Serndaas Strg e A, 2eTkoofs tnd LSRRG W BT, o
CE elaborate lactic acid (L-lactic acid), verifying that it is a
member of homofermentative lacfic acid bacteria. )
Furthermore, sequencing of the 16SrRNA of this strain
153 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 garvieage 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 tyﬁe strains, a phenotypic comparison was made.

The results are presented below in Table 2.



dependence of growth 10C + + + 15C+ + + 30C+ + + 37C+ + + 40C + + -
45C - pH dependence of growth pH4.5 + + + pH7.5 + + + pH9.6 + + + Salt
tolerance (Nad) 6.5 + + + Peptidoglycap Lys-Ala-A@y Lys-Ala-Gy
Lys-Ala-G@y Quinone type MK-8,9 MK-8,9 No qui none MK denotes nenaqui none
51t wll be apparent from Table 2 that the present strain Lactococcus
20-92 was in agreenent with the type strain (JCML0343) of Lactococcus
garvi eae inTﬁﬁgﬁo?ype but was different fromthe type strain (JCVMB735) of
Ent erococcus seriolicida in growh behavior at 40C and in the production
or 10 non-production-of quinone.  Accordingly the present strain was judged
to be akin to|lLaChatactesigaEios ege ikEM0343) | Tumpnesen| sitabhzs
Lact ococcus 20-92 can be cl assed jamoignthlohk-lcul tured Lactococci 1 n the
GRAS [ acr onym;of Gﬁg%ﬁ%{ HeCO nized—As—Safe—tHst—by—FbBpA—{+Feed—and—bDrug
Adm ni stration, -9- Q‘%ﬂd its safety as a food is considered t¢ be
high. Wth regard {BTg et ccus|garvieae, there istnot a|report evel
suggesting its$ pat Tegeeratiucy t 0 hunan bei ngs jand there is{” no production of
vi rul ent subst d@spesdsicehofisyroexhns, either, o 5 that this bacterial
species is generally agkpow edged to be a sgecies pf high safefy.

is°c + + +
30°C | + + +
37°C + + +
40°C + + _ -
45°C - - | -

pH dependence

of growth
pH4.5 + + *
pH7.5 + + +
pHY9.6 + + +
Salt tolerance
{NaCl)

6.5 + + +
Peptidoglycan Lys-Ala-Gly | Lys-Ala-Gly Lys-Ala-Gly
Quinone type MK-8,9 MK-8,9 No quinone

MK denotes menaquinone
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 quinone. 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
Recpgnized As Safe list by FDA (Food and Drug Administration,



Mor eover, Lactococcus garvieae has so far been detected in nozzarella
cheese, raw m |k, processed neat products under |ow tenperature storage,
plaa-som (a fernmented fish product w delyglO consuned in Thailand), and
Toma Pi enont ese cheese which is an artisanal protected denom nation origin
(PDO Italian cheese, i.e. traditional cheese in Italy, anong others, and
reportedly this mcroorganismis detected at a high incidence of the order

of 105 cel | §-§r&m 1 r3d pltfa-sedietands 108few] |isy gromsiflened Tormebel hiBhenont ese
cheese, but this {94 I l.story of eatin suring the safety of
this organism (P-M C%??as% nigcpgta%at%.c,gc’%‘(zﬁoﬁvﬁen%' ?{?’eﬁﬁo M ShitsiPerty 3,
61-70; M GevForsuggestinglits pa2ROGInidind td Cruphhobeind®,ardl H1Ad4) 10N

t he ot her hgnd ococgus .seriolicida is reportedly 20 pathogenic to
cul tured figﬁegrﬁ%ﬁ{ﬁ% ye Iv&\fflgiep. %ﬂl?ﬁatéanq_eﬁctsb@%c@ﬁstwr@, “%ﬂﬁ?‘éﬁ-i §o
thus, a stré&hatothisdicoteedud spacveeass dened@NgydgeRtod RedRd to be a

phyl ogeneti cal I}/ relg ed to _Enterococcus seriolicida, there was an
appr ehensi oftPBF FY &° %5€ﬁf%yp0t ential to cultured fishes. However, the

studi es. 25 by t heMbPYGPOr SLANTRRBLDY LH8y BLLSHRNELCERET ARl Q{edeﬁ%%‘&cgﬁcus
20-92 wth that of_ the pathogenic counterpart (Enterococcus seriolicida

KG reveal eBOtFAECHf i9hecssi. dTput BbleniRrogessied, meak pmduits uhdelhelow-

i nvention hasmporLanslsd agkhe g8kl ef P58, ressn
strain is conslls%er ed to ha_lvgI nop30 psat é&g%%yfa);/;?gﬁo%rﬂ%@s "F]i?“’gr ‘é@gﬁ{wvmth
an ecolldgi caPrswwft dii Theidang? obhrdn ToPa £ ieonoitase orhdesealwbd chotsolnr at ed

o que. about 1 Fio aarhSrgteEeed apibithanio Srdbin (Ey, Yada™ hened i nat a
capsul e pr e%efh’_c tgrnditd opelll cheesackn ifhillyi, t am8hg pbittgasyt asids rbyortedly
11 oa bat Sant resmeeroBtiteh L0Het ) B b DivdiRes prorbe prifeE: cd
with the baef ekd’ace¥ls Yosi dexorelplaal- som(A996)0°Disl 1&gt Qickh TodB,
AR i T L L T R R N
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 sericlicida is reportedly-
20 pathogenic to cultured fishes such as vellowtail. Since
Lactococcus 20-92, which is, thus, a strain of Lactococcus
garvieae, 1is 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 (Enterococcus
seriolicida KG) revealed that unlike said pathogenic strain, the
strain qf 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 ceils to cultured
fishes that a capsule present on the cell surface inhibits

35 phagocytosis'by macrophages, with the result that the particular



of direct fernmentation in mlk and has the characteristic that for the

mai nt enance of this equol -producing ability, no special culture nmediumis
requi red. Thus, by carrying out a fernmentgtion in soy mlk as used al one,
the strain utilizes 10 daidzein conpounds in the soy mlk to el aborate
equol. Heretofore, there is no report available on lactic acid bacteria of
t he genus Lactococcus which ever have such an equol - producing ability.
Therefore, PRELPFESetne invtekiildadfmt hesptipeanikdes sndevel syidtaimicaiilactic
acid bacteri [ n,_ 15 ol -producing ability. (2) Daidzein
conpounds a%gngg?yzéﬁin%é%%ﬁ%ujﬁag%%ﬁ%iWﬁ‘ﬁb%g‘ienaﬁgﬁ?%ﬁs( iYpAsiidac ofbounds,
which are uallizetr¥) Mis.prgaant @fystra nshaggpcoccus 20-92, include a
dai dzei n gl ycosi dﬁu ai dzei n, _and di hydrodai dzein. A specific exanple of
sai d daidzein gl yebSIdERE q&Pa-PResER} dATRins Laatpseetusy ot 3 yedsiide
havi ng 5dai thei desisrdd eqash yeoe@ud O i I ' rring,to

dai dzin, it _js,utili zedqu sgi_ d s;%gﬁ! %fla%9c¥§g?€gﬁ%%)m%q%%2§hl ?Ber%"ﬁ‘%e

dai dzei n wh?thHIHSqy ferEpniation ot milkhandt has nthe chyinsetdithpdiodahazei n,

from whi ch gtiothd Sdfinfahh)cQr 8¢ o t i.nvention, said,
dai dzein conpound is used as théﬁg%bgtqgggesr%lgé%&ﬁbrlgl YirnBPuERSHt
only dai dzePHtESEGHEE bat Tegwigradar | Buss ndtyedaatryial bagr&di ents

cont ai ni ng OS8R 1S r.epf i.ve,exanpl.e of said material or

i ngredi ent cont ai ni ng sal dsg%li zé?ﬁd%g%%gu%%%n?T SF¥t TS 451143881z n
conpoufl- cstidlasing comgpendents)  theowoysni lavone L e @gabioned. Soy

i sof | avone is al rl?é?_%b{: Ll fromcomercial sources and, in the
present invention, sugﬁgg%ﬁﬁgé%f%llsprn(?dﬁgpgf:{ﬁvﬂljra%r?ﬁl dactifi a¢ddone
P10" (regi Sastediar afetlpe kfedusomadkbeobizh Of0LED evelr! BaveCaficheal! sé:'tﬁ.xol S
Mor eover, i Ldzej n. . comppund- cont ai ni ng i ngredi ent includes not only
soy i sofl aé%lr?éﬁu(é%hg %g%l%‘an?ﬁ?f-%g%%' a@‘esg’Eﬁ,sgB?ng%%R&Fﬁmt@@ifa

t hur ber gi amaroBddes) aanave badtrefink 0z Halei ¢ WP Hacteeduf! AXGing Aldialba.

etc., and 'e%%'l%%sugféé vaeg[{l\ﬁ;orl gi nating therefrom

(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 lsoflavone 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 equol is finally produced.

In the present invention, said daidzein compound is used
as the substrgte. 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 daidzein 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

T

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




.Further exanples of said daidzein conpound-containing ingredient includes
not only the above-nentioned food materials such as soybean, kudzu, root
of kudzu, red clove, alfalfa, etc. but g%§9 processed products thereof,
such as soybean neal 10 (soybean flour), boiled soybeans, tofu (soybean
curd), fried bean curd, soy mlk, soybean hypocotyl extract, etc.,
fermentation products thereof, such as natto (fernmented soybeans), soy
sauce, ni soFUgdRpRICo andtier.meanelesuyedey doagoser, Theise drmilecial S '
invariably e i i i 0 nds. Moyreover, 15 these not only contain
dai dzei n congggﬁ%@%%ﬂgﬁsngn s?ﬁgggg;f%ntijsrb? "%\r‘? n88t QBLY 3 gJeinfdeEPReand
its glycosi B8 flemintant tdissups abysudie) re.and kubsugkycesieas (gl ycitin
etc.); bioc i and formongnetin which are partially nethyl ated

dai dzei n an ﬁﬂﬁ@%‘fi’t% pBreg‘écu s8P'S Bt h elays darapvrodkl amesyelionet he 20
present 3 nvehfabin, (3)c.Compasibbplavbng heer @At EAN£ Bg o tih efrom
equol -producing lactic acid bacteria-containing conposition gzgh?ﬁe ’
equol - pr oduci ng Ig%lftflbelécﬁ}@“l? fePfasebhtdaifiasgn conpoundt ornidining
invention cobngréediast dncandessSest i &1y GHE . ti id.
bacterial strain belonging to_the geYnus L%?t%g%o]tggﬁﬁsf aE%/cl1 %Sooéi?\m%%faﬁ“ﬁlsto
act on the %‘d‘g‘?étarsdtSQYb AndzErdz e orprstin @ fokudaid zeed - comteni gL lifagr etl: ent

to produce B@t et prdckhsbRe,ARPYE: i d ococcus 20-92 being a
representatijve exarril)al e. The Ie%cti c&aci gtégg%?ér%g{iﬁs Faq S"‘}e&n M5&€e as said
essent il cHRPORER Theus) i ybailedishibeapact &pfal ( sefterm duiid)ar erned

limted to pdeseRdl BBY RE1RNY. S | tures, crude or purified
preparations of such cu ture}g', 3 'bﬁa%gyi’%ﬁf’g?’%sé’f?fﬂ%'e&tfgI'I s, and
1 yophi | i zat®@rmemdpgdpn produdte ttheremfes sabhsas chdtant qreatnesliteai N can be

obt ai ned t ygj %y by € edure c risin ulturing the strainin a
medi um sui ted for i)t'ssg o%vtg'?]‘?é:‘f gﬁnga%gF'Beﬁ/Rs‘g‘?fioﬁWe“#%?@Y Peverdnd- 48

hours. Fol I'B¥isegmeterialsi imvanmbihecidin dandbeid samMaRd biorter,
exanpl ¢g CeﬁﬁégefHgkngniPeeéﬁ%éfﬂw%a%%zgigogoééggnds but also estrogenic

isoflavones, such as genistein and its glycosides {genistin

etc.)}; glycitein and its glycosides (glycitin etc.): biochanin A
and formonqnetin 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

composition

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 Iyophilizates thereof.




. : ' es. These can be purified in the conventional manner.
'kgEZoLgi,lghgggugells can be lyophilized. The resulting !yoph;llﬁates can
al so be utilized as the active conponent_EE“ t he cpnp05|t|onho “the Con
invention. 10 All' that is necessary for the conposition of the |nv$n
is that it contains the-bacteria (cells or equivalent) as saldd aptkve
conponent but, if desired, the conposi tion nmay be suppl emented w e
nutrients suited fBf CRétweentahaadd bectegiaMddrain idad BCHHOLOMH

| ' [ be
' ' ; tpy & rients nentioned _above may for exanple
he nutr i ont Toed A T (3 G Shrs GP PR oPEC Y (e LieAb6r B deheas

edhdn GAM tas frntitengdowen & fhrefian 1EXARB! fSalln g QLBET

Eﬂi}igﬁzs FES£U arjoys  oli g ccharides, éﬁ%b aggpactoo I'gosacchari de,
soy 20 ol i gosacgﬁ%rl de, lf-Toé‘l]c‘.frtsul gﬁg%ﬁ‘?“é‘é’ﬂ the, cpthitYaelanyoddec bal Ldecamrise
o T cul A yoraotr chad but o npLe 2l caNen Blaia0 RArrBILAES 1Y " Bhononay

' tricted but is prefer ecfed . . . .
ItD ﬁret :‘ ?ﬁ;fir Icgﬁr fm P&t tOnmiReFeRf Thesheceonpo ghuniidiiedf ihhehé mmmm%mo\tﬂglﬁ_lenbe
about 1-3 weamisr % M3Bedher ADOYS: L QHASI Eaﬁ_r‘b&f%{b%h{l‘é%ﬁt ' Hhe rre%g’ilﬁfl@ﬁt' ;
orally expresses the desired equol - produci ng FVity i t
body. bbnerqu & 55 688cahaR be HitHdlsied ne the adliai iz @iomponent of

| gt ' - [ d materials or
- [ f5 , okY above- mentioned foo _
iC(rjlgIr)gg'ndntcgfﬁe’ei.?ntlg)osjgggﬁs?EBEﬁggic%‘yned};rl%npr oducts thereof, and fernentation

pr oduclt1 t her eof Alahdhathdseneressate fiont dbe obmpbei EOGPASE tineN 18fehPon

' ' [ ' ' ' Furt hernore, where
invention FLHaS iitN cbABaPA d fggaval i n vivo.
necessary, the conﬁbsftio% o?d#ﬁe i hven |Eﬁe Y Ye BpedRBhY e@s Wil

‘suitabl e arfsiiite @pmp_aneouSt_mB.istif nﬁrjifrﬁdl.tgm\????ﬁ#tgoﬁciﬁtﬁg?%ay o2 amin
C vi'tam 1 Ereadorseat f CL AT pe PimRcatAece) (aer i vec
from Baci [9T@¥thdt 6] thExahgpies-gehisal dst 5ace sBtRle oRpBAbaL ar §ral NC,
sel eni ym B%QQieH%Qgﬁggffﬁnéﬁ(%bove may for example 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
énd, therefore, the intake of the composition of the invention
results in the production of equol in vivo.

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

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




5 The quantity of the mcroorganismto be fornulated in the conposition of
the invention can be judiciously selected according to the kind of
bacterial strain used. Taking Lactococcugz20-92 as an exanple, the nunber
of organisns (viable cell count) is preferably adjusted to about 108-10
cells/100 g 10 conposition. The viable cell count is determ ned as follows.
A sanple dilution is coated onto an agar medium for bacterial culture and
cul tured aeVébfBaRs yingluiec vit@mineB ¢ oV ramia or védamaneC ¢ ounitaadin Eheand

quantity of o agm{s kO i Cly- bed ve . can be judiCi | y adj usted
according to the forn@%% tﬁ%ﬁ%ggio%%ggi?@%ﬁmﬁgﬂﬁgepPZpé?Eﬁvﬂiﬁﬁﬁ%ihe
above-nentiEﬁééléuanmﬁtWOhs Ezanpies et esai(B-t2acthaecdail dékéfents are zinc,

conmpound- co i qgﬂosition of the invention 20 The conposition of the
i nvention ng%f%ﬁ%@ﬂbﬁlcoﬁtgﬁﬁgap?sehé?§§5ary, at | east one nenber sel ected
fromthé group cHneigtamgitof dfhehafl aicEddticdnditadBbei PoFRNDOS PR fle

dai dzein c¢ Q@éund-cont i ni.ng.ingredi ents. Anqgg_various ki nds of daidzein
conpound an ?%ﬁﬁﬁ??(? Send¥ ﬂ?%ﬁqﬂqﬂ?ibﬁgﬁ Lehpus by sehasdsd hypocotyl s
‘and food i ngeect@Ms 1 apRy @Andt 8f thdraMith sith8iRYROER! VirskiALe
partlcularlx $referred, and, anong these, water-soluble or enilsified food
i ngr edi ent s~ & EORTFYS A€ B efRr¢EUP LA Feonhbeprof errashiemamplésbbé
sai d dai dzecell GIRRYNACpRbEERANDY | M RAANL 03LBoSLYFRA ob | QU1 ANPSYY
mlk. 30 Due to the substrate contiainéd in the fornulation, a "person¥not
accust dfed FPRRF HPsoyFearnsiaie ©edll trent obel detegmdgiednts fehldwke nhe
conposi ti onsgdd Y1134 ohhesi RY 1 Cro ' idizes the_fornul ated
substrate to dgbdugé thg oﬁjec§§%§qgﬁﬁ%%hi%5gﬁ2h%§%§ﬁ:§§f$ﬁ€%5ﬁﬁﬁﬂt of
sai'd dai dzefwlatrepamid cadtitioed deexddsioaliy4at coniDund ebBt 3bDbiged NEYradEnt
in the conposd tddes N j arky,restricted but regsonabl y be
about 10-25 ng _whi ch i?%%%%téﬁﬁf ?JS e %cforc'f’zfirﬁlﬁminﬁfgﬁ‘ﬁ’él Reve
average Japuhd®e judiciously adjusted according to the form of the

15 composition to be prepared using the above-mentioned gquantity as

a reference.

(3-2) The daidzein compound-containing composition of the

invention

20 The composition of the invention may further contain, if
necessary, 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 equol in the body.

35 The amcunt of said daidzein compound and/or daidzein




- Equol - cont ai ni ng conposition of the invention Thle conposi tion of
fthYﬁben?ion may furthgr contain equol. Generally, one's appetite forda
food is whetted when the food material i§,caused to undergo |actic aci
fermentation, for 10 instance. Mreover, "Lactococcus 20-92, which |sfa ]
representative exanple of mcroorganismfor use in the conposition of t et
invention, has a very high equol-producing ability (activity). The presen
i nvention fHATROUNG-gohHedtniny iergmldiengt gnntn?mtggﬁgigf%?nagf

15| I.C i re e il
];n'e::?ggﬁ Sgn??‘r%ft% ég%? ng P%th%c}% ﬁ’%%o}?ﬂgu%‘afg%?ﬂﬁ%ifm%apﬁgFebl@e%ﬁ mch aisk
soy nilk, amdichhésebyuiwedldrt Wd Itheeubhal dahdzei i GREPAYNELL n?‘t,g%egseoy m
to el aborat e gl,. As the substrate for use in this aspect of t | |
i nventi on, J%B gﬁgeébove- menti oned various ki nds of daidzein conpound an
dai dzei n5 conpound- cont ai ni ng i ngredi ent can be enployed. Anpng tlheie,
sol utions or, _equl si prepared fromsoy mlk, soy f!our pr.the | ke are
preferred. <) STFEH " SOREALRENG G ".Qﬁkﬁlqnhgfeuhel1mxﬁntm1? ng §5b a
conposi ti on of { el BY@PSSONdrS deNenkeaRah AL LOMRY Glieh . OBLalned by 8
process which conprises_adding soy Isoflavone or ( 1 .
containing it tongegﬁF%thﬂ'e anadisuppertitel foriafoddne snivee 0oE@amaNi@fe t he

' tion.
[ tion, ; 498G - therein to cause fernmenta
VDT o part] cal ot Lyt 30 FarRent S01 Bes echirenes i sfioBeatee
whi ch céhpr i8gtanggldi Mgreoperdelarmiaetmmaond 2 ofwi g MisCHOOr gani sm of t he

' ti t ' f rilized substrate solution and a nutrient
i o sl S G AL LR o hthhe”
GAM or to @oweshiidn ofoyhei fivemridn 3hasegeiableni gh culi-ghoaaRiRE use

[ - 1h- bi aerobic fernentation
Feacton at RERY AN B FRGPREORE PB ot GU th OB MoLGS [asher o
necessary, equph gorttaiolinggentpesict dd e diehngsageftedd sACRT hEXELAG,

15 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 Ffavorable 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




vitam n K1, or the like) may be added]. In the above procedure, 5 the
amount of the substrate may be about 0.01-0.5 ng/nL and the inoculum size
of the mcroorgani smcan be selected fromj¢he range of about 1 to about
5% In this nanner, the equol-containing conposition of the invention can
be produced. This conposition can be applied with 10 advantage in the
above-described formof a fernentation product as a food or a

phar maceut i eahepobilucer dérobdveFerhbettshiaehcteanoht CRPdanksel at ed and
oduct in the per se

ified f s t hroth ar  fernentati o r
known ?rann;rg%rgg§?% l#&{/n%% &Pgr%ﬁl BPERT ‘PtﬁaSPgFﬁ YRTE JeSRSHeryr o8d
i ngr edi ent spdr coﬂﬁrd)heidédm,andnﬁ ﬁé@@fﬁﬁ@(ﬁddﬂﬁ;ﬁ(éug; ?pé@stﬁ %&Ife&:‘yet?r;egrto
[ t f ..The isolation _and purification r
Bbove can b2 tabh diedoBy EBE 55 dbtie bonG88PR nj 1P b6 cRhere AETae bitsduct
on  an idn enehangent e theDLAbON-HFS Graspridubue! o M1 Sl $/rifssl 2o

Cor poration eluting it wth nethanol, "and concentrating ~eluate to
dryness. Théyhaﬁ’ﬁﬂ'ﬁ? Dz Gro PP FEORRARES can be stkedtad firioon the

sel ect ed aceergéngr tahdute 1f epnypbut opd or pharmaceutical product to be
produced and i s not ga_rticul arly restricted. Preferably, 25 however, the
9

anount should y g¥» Aanpege she heqiral - cyd@indng ﬁgnpcoﬁitetmnloi}/\ﬁthle bF .
cont ai ned i §ne&cHYy I Lt . The presence, of . eq, in
the pr oductﬂ%orrpos%??:(fagl g% P %gd&?én%'engl ﬁ%%p(ggﬂrlé %{]ﬁclé)n F?ﬁeﬁeb_?p?%leeqré’fqﬁg’d
descri Béd héfdeaniedgeerin 3dej aAbJestddsaniied Forfihef e?tﬁdnmrﬁaa;l Iighngmdu?%
conposition,of .t j t . hi.gh_on the ety scal e because e
acmove i ngr%%iaenj%%edq&\éf%ﬁ éﬂgﬁﬁlﬁg utrlacﬁlypgc?gﬂflﬁi‘ né‘%ﬂ?ﬁ’éﬁﬁ_ncE@e Wrbrad
-because it ¢Gupk apar de¢ Byolsted armk pgudifiedaci-ombaed erdlduret baben dhe ri sk

ine i's 1 vt R ol ke SUEE LT e P g bror iRnetowoessEnally
formulated with suitable amounts of other 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 ion exchange resin (DIAION HP20, broduct of Mitsubishi Kasei

20 Corpdration), 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
& 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




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 __ilr%t_o food forms conprising the
particular, lactic acid bacterial strain’as an essential conponent in
conbination with a suitable edible <carrier. 10 Specific food forns of the
conposition of the invention include the beverage form mlk product form
other than inel ishdwer.aghks faidi(iionalluadvenbigder mERred ik ahar Bw &d d

f ood formagedn% ~CQntainin Eric oencdglp ulated for and so forth. The
conposi ti on of " the Fh7EXPFEn - FhtE éjﬁ‘ﬁﬁeaﬁof‘?ﬁ’ A des mentigeefe acid
bacteria beverages and lactic acid bacteria- containing beverages. The
terms "fer ted m,l k" and "lactic acid bacteria beverage" as used herein
are in conﬁ@wﬁmmtions in Article 2-37 "Fernented M| k"
and Artiscl e 2- 38 fHaa@gue1A6ir8anfi 5 r ! 1 y | ati ons
relating to the | r]g(rggdi en'?s etc.la%?iﬁﬂll%sﬁgﬁg ﬁﬂgﬁﬁe]g{r% ucttsﬁ%g?’gt he former
M ni stry of “PERAStigRdCPetherinveriiieon isepgaparalilyrinitdcassands iatopasé§ or

i quid prepgsatd ™! r . r lon of a. m.lk or a mlk
(dairy) product \?\na | E%?Lg%%?g&é%%mb%%t% é%?aﬁr%‘?{:gé é;é;laés)tbs?“ﬁ%:é‘?é'f 8&5?“? HE®
"ferment ed 3 |98senfdphdesmpenerdnlin combdustsomfwibey er ags thenem baibpé SO
products of.yQqurt form The "lactic acid bacteria beverage" neans a

beverage prepared by using a pasty or liquid product resulting fromthe
ferment@tion of Spediilficofoad nfétmproddide vbipositaat idr agigdiheerensn ng 30

bact eri um oy, t hi ef terial _and djluting it wth water. The
| actic aci gmbc\é@{ﬁ %r nggc%% AT enga %e?’ébg PR %sfo%erﬁ:E‘ﬁFeHhW’ég%‘%%l e
drinks, ferwontedef foirt (incilkesivends Fermemtad sk Foldn)dr sBKSaetSoa

Exanpl es ofg j tens E@_the formof 35 mlk %;oducts ot her than the beverage
form i ncl udes Tpr §8GtT SORFALAY Mereshgareilatak Foam. yandr 60 Tdktisol FHef ood

formincl udemposition of the invention 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“‘and 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 Dbacterium 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




granul es, powders (inclusive of e.g. freeze-dried powders of fernented
nilk); tablets, effervescent tablets, gums, gundrops, and puddings etc. 5
Processing into these fornms can be carrigg79ut,|n_the conventi onal manner.
Moreover, the carrier for use in the processing into such forms may be any
edible carrier. Particularly preferred carriers are those having good
nmouth-feel and taste-inproving effects. Exanples of such carriers having
10 good nDuFﬁﬂf€E¥da#RszﬁﬂQ@-ﬁﬁpyoghng.eﬂhgfﬁslidcf?mﬂaﬁﬁ$m'ﬁmeﬂﬁﬂfs e

et eners, Lol , I.1.0l . d_so_on er. preferre carriers
?gf exanple?§§%§£%%blgéﬁ%?% &Eﬁﬂaél ? Mol sk ff%ﬁ&ﬁggfl%ﬁ RERASDSi BAr a)
cycl odext ri ferBentkdtel 1BV, tpbadte! effelasdearpPenslees), g@hs, hmdlbss,
| actic acid ch 'a-con%aining beverage as a preferred specific food form
i s described |n£§éé%ﬂqs Befow. Processing into such a beverage can be

carried ut by theropsatiadiirie tehittBse OPPHhS Qfart Wel %hkﬁgeéhéuﬁﬁfr{]ct%%gam sm
in a suitable feénf?ntation material containing nutrients for the 20

mi cr oor gani SATVERLIHPHE MRONES - ddIqRRaTerr offi9 egeERIf e Lot Useulinsthe soy- i | k

emul si fi edps Bl intte GhenebYrEaYSE Y TR Bk 9 OfarSai,d material . The
\(/eget abl es gng‘y?ﬁsui tgs; lfnor use as the fernent gtlon Tt e?rllgli i'ncl ude

cuttings, cFashityariy: pretfagsed aairiensdaget thase ekaving \gwwd meathdfeel
oroduct s, aaa HA4Nd 050125 EERGEALT abesniel o0l . Tje yegeLabl cs, el ude

punmpki ns, carrots, tomatoes, sweet peppers, celery, s :
sweet ot a¥9ed Mg fepdagnd kad ke -jparsivang efibbatesinandiebhettoitigl C.

The fruits § dgapp ; C .+ ananas, _strawberries, rapes, water
nel ons, oraﬁgée:és, arﬁ'n%ﬁgghﬁf‘bpgﬁlgle‘% gt &7 36°Tﬁlé'c theﬁggFeg‘? ngs, and
grindi ngs ofavignisaloires fod exanples, mmskhagohyantedsinh d0rrexanpste, the

rocedure ' ri hi t he.vegetable or fruit, subjecting it to
g bl anchi %ﬁhélﬁe%‘%t hgggaﬁ\?% Ié&{;)?'né:ﬁﬁcﬂ‘oﬁgf‘%ﬁb’?er?e%t& B edBEPJUCE Al
cutting, puaejozipegadioni|)letng. it by nmeans of a crusher, 35 mxer, food

processgr, p“'peﬁm&iHBEQEE’a@Y&Oééé¥é¥¥a-c%Bt59§ikékgévéﬁﬁge as a
preferred specific food form is described in detail below.
Processing into such a beverage can be carried out by the
procedure whigh 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, orandges, 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, e.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.




Juices can be prepared by using a filter press, juicer-mxer, or the |ike.
Jui ces can also be prepared by filtering said grindings (mllings) through
afilter cloth or the like. The enzyne-iygated products can be prepared by
permtting cellulase, 5 pectinase, protopectinase or the Iike to act upon
said cuttings, crushings, grindings, or juices. The dilutions include 1 to
50- fold aqueous dilutions. The concentrates include those concentrated 1
to 100-f ol dVBICEUGRMPEnPrepared e i ® Falten, prevnc eiticatri-mxendesr

reduced preggairgikesl Cg u%9e§qyar{ﬁéll§owgi§c Eré afd® tq&s e 1&%%%%%'3?]53 xgnpl e of ‘the

fermentation substrate material can repared Tromsoy terials in
t he routi ned¥Werhargs Kmdlddpgsl | ¥hraghude£idtehoabgemade ipreepdked byhe

i rersing s 'ﬁgﬁéﬂ_ ns._. ter t- pulverizing these soybeans with a
suitable miTl or t Ee tll'I- i%ae‘,fs rgﬁﬂc\lﬁ% %%‘n\é%eﬁf%Pﬁﬁeé h&Y p%%ti%ﬂec?ﬁl‘t‘%%se'
routi neSmarprrtiawses protupectimfseratrertheolitibbets eyl kalin ¥ateIngs C-
The fernmentatiqn usi ngtrgggiécroor anj smcan be carried out by inoculating

sai d fermentat onsub RgRt & AUhGeSh ¢ Her -dllykiensoipakiden bita 56~
i nvention afulld remdeaiisngilhei bmPCulrat edoRBemBtAld-Ali nuRdas Eﬁ@éé onary

condi tions. The nedium rra%gogt ilonally be supplenented wt
t

fer ment at i SHRHOHEERG du PRI isgh Besas grevkresse tdeacentration,

m cr oor ganicondésr@atioh 85a8P! LMRIHOYTescaERONSOUr ces such as gl ucose,
starch, sucrose, |actose, dextrin, sorbitol, fructose, etc., nitrogen

sour cedOsuch as BP¥@ddik whishcis angihere sperdficvéxampliss ofantieni neral s.
The i nocul WA i ohh ) i h | | equivalent to a
5@ a®h oh NuPk CF A GaR3TLe %H.J;( dti%goz%%?t{eg F¥om go%}%els?)

viable cell count of not |ess than about prefer about 1
x 107 cel | :FPErigdsi dnctie i rautdneomannke . f fwesogt bk sidsiudgde & | ui d. As

eloctod  fomeRopecREChH Ay dhgek i HE HRLIRD SRR 1Bevasd ks

pr ef er abl y B¥gezhdingetheseroiyiicians with asssitaccediflionrt bRe IHRME fd

200Ut B2 igian E9ho LR Ul ALIEHN AL LD pd gL ecoIEndatl g [0 prepare 2
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 invention and incubating the incculated

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




-19- material with the starter for fernentation. The representative
starter may for exanple be culture obtained by inoculating the present
strain of mcroorgani smof the invention_ig;o said fernentation substrate
mat eri al subjected to usual sterilization at 90-121C for 5-20 m nutes
bef orehand, yeast extract supplenmented 10% skimm |k powder, or the |ike
and cultivating the m croorgani smunder the sane conditions as above. The

starter thumageepal editisudld wtamneai for abotienttiba. o@id &e%ﬁ:e%l%ﬁtative
m cr oor gani gr{lagfc theai ention per gramof the culture. 10 The lactic acid
fermentati on proguctpbih &8 Phet RE Ghbire phtsdrefaly aineswiativg sbeur d

form (a yogpresénkestaraiplidt gcrbbkgah PimofNdheS Yaledt PEL o G e
directly tagen as_a food. The lactic acid fernmentation product In said

curd form cERTBEN R LA ah SUDSEABGE PR Eerial mubigcsedhbo desualeds iravidiageibor m
for 15 s£xappl 6p- r ted . m Thi s .ho eni zation can
( £Xagpl 8g-fafer FBR g 28 Widlldds BRYLELENS Té{eapséi’ teF'%%FSFFy, t can be

be carried out using an ordi nary honogeni zer.

carried out SUBPHYERRAG A0S Ekin- piblsspovelethomwgehezeiké LAR 441 talvaabayt
200- 1000 kothéen®sciusias y t 00,800, kfglene, or Sanwa_Machi ne
I ndustry Co.'s hjbcmger?%?grghzgﬁ?g#tif%%e nun%é’?figltlﬁogisﬁs/f}%qlffo- ABR®¢ ¢ ) at
not |ess thakeuEer tyiscpepByedhisuablpgenitadhsoaboat bEyenala-diriedvet the

particul arl y; ed s 1 1k beverage, which_has an excell ent

pal at abi | i t%%cﬁ%éﬁﬁ%nr ?f/? gﬁg %%Y%n%% I?%F aram gh %be SBdEEd.  1n

carryi A§ out sai diniEgeriicz atiidnfeithen SafaRnTipsdidabe, o¥bLI 2SI NeERSSBLYe L O
make appropti |l uting,. add an or ic acid for pH adjustnment, and/or
add vari ougﬁ%@cﬁ% iqu\?érs a%?%ﬂeﬁr eﬁ&f’;ﬁi) £ogfin ( By BAOWHL tHdkeniuPHEding- of
‘bever ages, biioh fagmguganssuth Ua tprgdiicte®anV b8 C@EHeY RMIHARNLS asSHN FGGH ant s,
and fIavorsrhi r}t 3uitabl.g ﬁrmunts. As a specific preferred exanple of each
kind 30 of additASreéCnBhtfohBHHN RS- @TPHYCh R t 5 |capdl fpmmbgandhbeht

based on t htum@ieghhopbgbhezEdr€b ffdpahrer ﬂﬁetaéé%@r%&-?geaksm Jicose 8%
(% by sugar 8% xtrin 8% citric

% \f/%i ght tgijee sanme aglies herei nafter), ) | ¢
acid 0-1% ed@‘&? ol 3 5?{5 ated 5t S lk beyerngef1 a¥bisohawegenization

can be carried out using an ordinary 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?, br 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 permissible, 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
Jjuices, 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 flaveor 0.1%.

35 ' Thus obtained lactic acid bacteria beverage of the



35 Thus obtained lactic acid bacteria beverage of the -20- invention such
‘as a fermented soy milk beverage can be aseptically di spensed into
suitable containers in the conventional_f@_nner to provide the end-product.
This product has a good palatability all'owi ng snoboth swall ow ng and a good
5 flavor. The dosage (intake amount) of the above product can be _
judiciously selected according to the age, sex, body weight, and severity
of illness é&fivehbiomciymterts, aafemyentdersosaniidl Bevensse ddn et

articularly_restricted. Generall 100- 3 nmL of a 10 beverage product
\I?vi th a viab geﬁgﬁa@%%{m&eﬂfﬁ _i%@oc%ﬂtsa/ ° CRRtabRETHGEL LW per day. A

further specbfivenexanl emadheirheoCpPPesdd it10R @hatpeoahveNtrhen bfﬂocgﬁl?t food
formis the effervescent tablet form This formcan be prepared y

f or mul at i ng38-353YeBY- ARBPGRE LY 131 Lereinda spogihl Fealleriow ast sodpad
carbonat® apla®érsodi um hydrogencarbonate and 20-70% of a neutralizer, as
effervescent ingredients, wth 0.01-50%of the bacteria (Iyophilized
cells) of the intfemtdspgerHdntaker anount) taf Kdeugbdve npxddectnemmebei s an

aci di ¢ conpouaf-£ARA t | 74 i odj.um car bqnat e_20 d/ or
sodi um hy(rerogencar bo%lat%gqgggggné%?%dlc r%%n?’g?’oglr]‘gé %egxs B gpl‘"@%gﬁ?at?%
exanpl es of SQ&ewltie@fr dlilressart theamcipients asmod @ihdr tvatrtiables achsd

Ptri i ds o f r ' .. aclid. T a t sai d _ _
Ff er veacent Hor BEEAELIARR), BOCOR g et a0 3P0 R Shdnt i on i s
such t H& wbevenddes prpdodticvith 4 heidbleerkiloncosnti esalofedo! BelVas AfL dd1E

sol ution At pagrticularly an acidity of pH about 3.5-4.6. More
parti cul ar f%@% é:(r%ﬁiuﬁ?rcgﬁybe selected fromthe range of 10-35% sodi um

caribonat e and/ or Adiintinelry dpegeniardenaiie aFdtB8 SOOI NRIH 0’ kaar -
anun I um carbopnate is selected fromthe.range of

Tir glloc@ul S; la%/%‘fetarﬁ%fnzi'%ég}gf E‘g‘g‘?lﬁ?n’hﬁr Sﬁgnﬁgﬂf%‘fﬁﬁc@% SRPiRE FaFBe of
10- 35% pr eftersatfioym?@anObe pASRIG:d 185 €odinh €4 PEAd VIO WY §&Sby! fet gnttDSt
preferagle %ﬁ% %%%e 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 compound 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 hydrogencarbonate 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 preferable 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%,



sodi um hydr ogencar bonate al one within the range of 20-25% The 35 anount of
the neutralizer is selected fromthe range of 20-70% -21- preferably
30-40% In particular, it is nost preferaple to use L-tartaric acid within
the range of 20-25% and ascorbic acid wthin the range of 8-15% The

ef fervescent product contains the mcroorganisms of 5 the invention and
the effervescent ingredients as essential conponents and may optionally be
cont ai ned spréfdtablamamuesof I gareusukasyniad tiosas pseehrasié e use

exci pi ent, der d| Si tor, lubricant, viscosity build

surfgct ant , ! g lﬁDHgFg e dange Qlfeegr%ﬁsyt%‘l&/ﬁﬁé@ﬂf@ﬁ@r acidavor,

10 col orantW1t1’d1CGnier Qlan@geaf gapsk so forth. Exanples of the add! tives are
starches such as wheat_ starch, potato starch, corn starch, dextrin, etc.;
sacchari des such & @’SC@PEC%@UCW petgdas Haetwberoondarssms| aft ose,

etc.; SBQartﬁ&CiﬂVEd%l%HpQnﬁsthéC%f%éfvesc@ﬁ@niﬁgfedfgﬂﬁéta es?gbkigi’ etc. ;

sugar rearrangement 15 gl ycosides such as coupfing sugar I'nose, etc.;
exci pi ents C@%Rﬂfl@dstscélnél nay phptspinsldy dal couhatugd astta,taéﬂ(e amounts of

bi nder s/t h'% RS 1 g@eéﬁdifj{r&é‘ crP3EC AL Qesi%%fe' @t r%}.l’ndgum Arabi c,

dextrin, yvin pyrrol one Feohol | _
hydroxyprop@im’qaﬂr@sex gmnbxamrha.n vmeotmny BOL Dder t rm&mtaht casei n,

| gi ni c aci t such 2s i sol euci ne, L-valine,
2ugar ester%mqeila Senafi{lgi g 29, aﬁlgcg gyt e oB1AYRT - tal c,
macr ogdPs, cs:t:imrantdl QHnbegtﬁthrEBgeEﬁtQh aad QbyﬁcbﬂtﬁJ nﬂlxlﬁﬁ%:ié% Oc?%\%){éw cel,
cel l ul ose

Asahi Chem [ndustry ... Ltd. car box I
ca?bl)xymat hyt e ﬁvﬁsoggesﬁggﬁﬁ?‘tﬁﬁ’}%)as Yf}a? x%%‘?‘ﬂ’y'l POtREPosEarehy &Qﬁﬁ
(ovc Ca) e:-marchsuﬂ‘eﬁctaﬂt SeS¢IC sachakyaXY edlon & sueeblil ag1hddde, aci d

ester ol ate cithin, etc. di peptides such as..aspartane,
al i tarrep e l%z?ﬁ(‘i‘) sU\‘EiF%ﬁ%r KERIT . A8°LPESi LT Gac AN alaaboky Fush s

These can tsemmdbm oahii1 861 S eh2atied1 andy usesh | ety t 3Gy E?&'P:T:a?n Jeate o
into c Si dlqe_;l_lratlon the relationship of each to the esséntial conponents,

t he YGRS hBUER e reRURd i RYa FHIREL RALATLNSSeduetfon efcimients

such as calcium phosphate, calcium sulfate, etc.;
binders/thickeners such as starches, saccharides, gelatin, gum
Arabic, dextrin, methylcellulose, polyvinylpyrrolidone,
polyvinfl 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 {CMC),

25 carboxymethylcellulose sodium (CMC-Na), carboxymethylcellulose
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 rélationship 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



preparation, anpng other factors. Furthernore, in the effervescent
preparation of the 35 invention, vitanins, parti cularly cyanocobal am ne and
ascorbic -22- acid (vitamn C, can be fofqyulated in suitable amounts. The
anount is not particularly restricted but Usually vitamn C for instance,
may be added up to 30%at the maximum preferably wthin the range of
about 5-25% 5 The nethod of producing the effervescent preparation of the
i nvention cafife(vibateirertt)al kpnsbei fa@rmiintidde inonueBab I admourriodTher
producti on %o§££ervescent t abl hi.s ki.nd. . Thus t he ‘F_r epar ati on of

[ a

s of t . ,
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and processing the whole by the direct powder conpression nethod or the

dry or wet "GFRHRIHRS ARGl eh YetSfod, for instance. The preparation

of the imventi on, Thauﬁeﬂm@idﬁgmea&x@% IO WSO s Lan A étgélﬁé&g&dérgro@
suitable for oral administration b 15 mere placing in Wwater and be
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I nvention L ghi 1,5- r..fablet,can be dissolved _in 100-300
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bl endi A§ provgspedionge dngrkdiestdhs tkiatian ‘h gdahemei arlmcpmml o ig gtgllegz;ﬁ?me_ b
conpound- co I l.ngredi ent, .the particular |actic aci acteria

st rgi n, andﬁré%t&o%ﬁ ?’%?’gfa%u?%?%rfg&ﬁ%’r "'Ie%éf)gdf’ﬁn?%e i %& ¥&kposition of

t he i nvent i gramplertibdo cgmptesdorc adidl, | @8- dnetarddw. dai dzein conpound or

dai dzei n conmpound;cont ai ni ng.ingredient. within-the range of about 10-50 ny
cal cul ated as dai %i%ef}aﬁggﬁﬁﬂb%f e 3evERd iPget FRus SR aqader icap $er ai n

wi thin the cangetefd 1@9al bevera® Iforivisabkante! forf V) adg@idistration by
Oligosi%Ch%&QQS%ﬂ%EghgtQgraater 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 daidgzein
compound or daidzein compound-containing ingredient within the
range of about 10-50 mg calculated as daidzein, tﬁe 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



wi thin the range of about 1-5 g. Since the equol-producing lactic acid _
bacteria-containing conposition of the invention is designed to contain a
35 microorganism (prinarily live bacteria);as nmentioned -23- hereinbefore,
such conditions as the application of heat and pressure are not
reconmendabl e in the processing of the conposition into end products.
Therefore, in processing the conposition of the invention into such
product for kerainbafere 5 spchnobedit pomsleis,thendppahkatsoni of ilsedtr efnglr abl e
to directly__fornmulate the nicroor ismin the formof |yophilized cells
or use |yophr ?Q%% TS IE Fgg9ﬂﬂeaﬁgﬂﬁ%:Ehﬁ%ﬁbp§°88§??ﬂ% %géﬂ?? However ,
the equol - prodpoihtidmdlnte aatdpbastets A- TEEREAbAE NTik PRRRI10G Bhet he

i nvention need not, essenti 10. contai n viable bacteria. Wen said

|1
conposi t i on“CBRPFHEIMY QF &gﬁexﬁﬁﬁ?ﬁ?r& LHe sxh papduel nfeEwpamdPags .t he

li ke whizh gsahdldactpfidceranyatlli tiBLeoNtali g Baekerhgroradusadgqyol , it
may be subjected to a routine heat sterilization to kill the bacteria.
Such a heat TeFBRI e dihcomigroaroanish el disodiormont 15yopini bized wadils end
f1avor. det enbar Ag GRS ed1 by X85S YA uf O BRILADI 8ol Lilf Al e
bacteria formulated in the conposition during storage or dgrst outi'on on
the market. (3-5Homiggmaddet equblppoddetidorimtd® Bkédebaotepiaduci ng

| actic aci dePaeh£54f+ Ml It £t Lnvention can.hbe
processed iﬁto phé?%ace ?FggFg%rgﬁg@g f%ﬁ%ﬁﬁgﬁgrgg?én%%ﬁn%ﬁ%ﬁ daégyd

defi nedO | acentabrividbdet brchérsa r aiheas sand esarpds il ictowpapentihgget her
wth a suit tical Lyv. acceptahl e carriec. 25 The carrier

i ncl udes va??%%lsé)gﬁc{%%ﬁ g g(rﬁé ée%%‘?p‘?aejﬁ S &c?ﬁ'pogg&f?ﬂT Ig}%i% ipdch

buii ders, bsatdrssctieariecmapt stitizd deagiAner bactevisastenicad ldgubiants,
etc. which are .known to.b sed in the .art. These can be sel ectively used
accor di ng t%afh%e usﬁllbt]egécggggo ? SIS REeal S5EFAET BRI tR Kidd Ghet
dosage f or nbadtdihien .phanemce Hdatals terepacation, given/ ald ehg ebmbhesiBigan be
SeleCtHEFIyiﬁﬁfg%téT %s%gpgg Qgiégéﬁuaeteriorations caused by excessive
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,



forms, are tablets, pills, powders, solutions, suspensions, emnulsions,
granul es, capsul es, and suppositories. The carrier which can be used in the
processing into the 35 tablet formincluges various excipients such as

| act ose, - sucrose, -24- sodiumchloride, glucose, urea, starch, calcium
carbonate, kaolin, crystalline cellulose, silicic acid, pot assi um
phosphate, etc.; binders such as water, ethanol, propanol, sinple syrup,

gl ucose sol §eAéEL %@%ﬁﬂﬂ@ﬁso@&ﬂpgﬁﬁ,g@¢%$1rﬁtﬁﬂchtlcﬁlcfumlfafifzﬁte,

car boxymnet h ulgfyg X ulase, . nethyl cel | ul ose,
ponvi%yIpy*%g%%%bne, é?%gth iéggggéégfbr%g%ﬁﬁﬁ$aﬁ?lgcaPBE??ﬁ%?ﬂy?QﬁﬁHqﬂﬁﬁse
sodi um car bbgynebindes Isuicbs escabtenmetiamylsubsbphtb®d simple syrup,

I .d arch, spdium al ginate, agar powder,
" nar o potgesd SHRHIOR RS AFERerali b, BeTabie sniSivbnat e, etc.
sur f act ént scavbdxase thydlcpoiyebby| enpdraiiropyitatinigss d Rstiffive190db4M

| auryl sulfa stearic a%id nonogl yceride, etc.; disintegration

i nhibitors gﬁ%ﬁ*%&?%ﬁﬁﬁ?&&é OBfeafth: / Hiidiodeszatareasaen nd t er

hydr ogenat edatbd:symetig1cedda2658 | S AU TR HSxFME Ph FPcIHAL RINAT N 1 cd Bm
aﬁnnn?un1bafgs, sodLun1I§uryI sulfate, etc.; hunectgn?s sd@% as Sﬁycérol
OW =

starch, et crOWaiIEbTHdMtedshrArasyRienEive lladrese, drkastarch bamddmnt e,
col | oi dal saigfatest %g;araﬁgwhgp,r | cant ‘rﬁcﬁgwﬁérpuéég%i\ﬁgot al c, stearates,
a :

boric acid powder, polyethylene glycol, so for Furt her nor e,
wher e ddceski¥ispoangarbpsatay eelpiwparaedonatet hetéor nsuhiadirgtisheuch as

conventi on Eﬁﬁ%} h r 9931 . | ts, gelati -coa.ed
tabl et s, eﬁl%%rl C- ggg’?é%%a e?jg, ?If{ nt c%gtueidgggg Bt s,&%ejt"gq rl‘E't’JIf'::"ﬁn the form
~of ‘doubl e- | $dfake .t shearic @mldnmqﬁﬁgkypeméﬁegabtets:diﬁhiﬁﬁ?ngg?FgrSnghcgs
can be used;.i : OLITRS | ills .inclu arious |

gl ucose, Igg?g§%$§§%a%gﬁﬁ ggégggpsﬁ?tgF?aﬁ§ﬂrp aéﬁ%ﬁP {C46P8 Brtter.
kaol i n, talhydmsgenateli atlbss such; absguptAbabbLonovales ,siihnas’ quaeanhdry

powder 5 9ekilddlun®blB88) - sSifum AT SLIESPLAIOLS SYEM A5 3 naran,
glycerol, starch, etc.; adsorbents such as starch, lactose,
kaolin, bentonite, colloidal silica, etc.; and lubricants such
as purified talc, stearates, boric acid powder, polyethylene
glycol, and so forth.

20 Furthermore, where necessary, tablets may be pPrepared 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
supposi tories includes polyethyl ene glycol, cacao butter, higher alcohols,
hi gher al cohol esters, gelatin, and sem -synthetic glycerides etc. The
encapsul at ed product can be manufactured general |y by blending the
bacteria of the invention with various -25- kinds of pharnaceutical
carriers such as those nentioned above and filling the m xture into hard

capsul e shekisderosfHartlazelitecalapsthfesh@dch bR th8s60RNSA 4l paganer .
colorant, preservative, 5 flavoring,

h necessary, [ .
5‘5?% g;g?feéﬁgf%,egc g B*iiﬁélﬂrarh@%o A bearsyder pbedledor maft kdastic

phar maceut | 6aps@IOHHE11@f 1hhenkN¥eRTE MM ontie AaRL! ty of the m croorgani sm
of the invention to be incorporated in the prepararion of the i nvention is
not particul arl yFreheimansy phereanesessaids cianlorangel preserfatiwes 10

broad 1 anges1 THE- GRNCIAIY GERE OTHROLEL, AN OB LRLSahout 108, 1010cel I/ g

of the pharnmaceutical preparation. e met hod N ni . of the
above phar ndteeEr@@tedpiapar the ophamnamsutpaaili prbduty oE£Sthé Cirgénktibncan be

est abl i shed accordli . reparation forns, various patient 15 factors
such as age, sex;ﬂg?g¥£%§€}qﬁh§fsg@%r?%§FQRIQQﬂﬁﬁgb?f %Eﬁ EBY%%E&QE tonke
tabl ets, piiteormolatedons, thaspeasansioremfl $shensnvedf aonll 28 ncand capsul es

dm ni ral,lly_and_th upposi tories are admnistered rectally.
The dosage BiE Cartl iy FRRChtTEal T opar Beod MR oo Lp(PaARs odsPy 2
est abl i18he doraeaD atingyg . t Ortid yetiRirQd yorecafiémisd rRtdgiibe ibhe 1Rahb& '1H5age,
sex and ot ]jfaﬁ-ors, ‘g?,ndh the severity of illness but is preferably about
0.5-20 ng/3§§ iGF Hﬁé?nﬁ of ?rEP?ﬁWﬁQﬁﬂﬁiﬁﬁﬂsHFﬁPa¥¢@@vaent|on,_|:e. active
‘ingredient, per kmhdadtneal gbt aamih bs AN LEORNEABLEFe I AHH UG 8LEd 10

1-4 divided doses a day. On ingestion (adm nistration) of the conposition
of the i n\Fé‘?ﬁﬁaEﬁthﬁeXﬁi BPb R Shard vt Kestbhpbed thwh damde i ts way

alive into detat19wteddhesstamty WRAGhe hrephbhflon NESMAS N bu] patient
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
administration, 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 cén
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'_ci organi smcan be transported to
the intestines w thout being attacked by gastric aci d. The equol - produci ng
| actic acid bacteria-containing 35 conposition of the invention as obtained
I n the above manner is -26- useful for the synptomatic prophylaxis and
treat ment o@sefihifer tiedsymphonh B GRATRH HSCARAr O8bStiHE O MRELEELC
dist’urbancegnd gknid | e-aged and elderhé{wpnen. Such prophyl axi s and

treat ment caAN be dECOMPTCERET ALy CStRIRAIQES fPdarlénpeterise & sivsbances

sai d conposit immide-tdied anantiasri ddidl ddhen agashnyAkxgkdghky worman for
whomit is ][’e%gi red or causing themto ingest the same. The effective
anount nent FoTRdNS s ©a&h be aFsompbishag thyc @davinistesing aredfifestiize as it

i s suffisCi edthourt d¥f @4 cBRPcSPPLEP of eV AL RHE 1 BB § &5l 43T OF

ost eoporosis 10 and climacteric di sturbances accompanyi ng na S8 38R or
nmenopause |9 A Yayeaaandor| weem yi twirfewegad redr at ecanfs itdgunthem however
the dosage gsap necally t t he amount . of equol excreted
in the urine ofgfﬁgebgﬁggﬁ dﬂ%iﬁgggggggﬁ ?ﬁéungo q%PPFSnJB?%t%é9Y$V%%tion
reaches at hdagrErtigwdbelyapestrictzd linsoghiday. i BRLEFRUIESCGRERTI €Y OF THE
DRAW NGS Fi i di i c representation showi ng the relationship
of incubatiéﬁ?ﬁﬁnﬁzagg 9§§E?§E2%R? ¢ SaEAnGEPEFATHAF IRF CRESPBTOHEDt ocol
descri Béd iandledtimBxépplie dis@@ridrges? acsompdhaingm@ldics @Raesent ation
showi ng th rel ationshi I ncupation_tinme to equol -producing ability
(score) asqn(fentog)ra %Sﬁeanbwg?ﬁief%%? FNGt 6L8PTd8sEPRBRd Al Fektle Rf hawmp.e 1.
Fig. 3 is aalieagranubei dosags e ig@RetHOWNgei ot b dotlhtOPRY] nt

I ncubation tine t9 equol . o tjt_)ut as determned by the test protoco
descri bed P £aup Eﬁgﬁﬁ?ge in the urine of the person who has taken the

composition 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 equol-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



Fig. 4 is a diagrammatic representation showing the time course of _
concentration of each of dai dzein conpounds and equol in the culture as
moni tored in accordance with the protocol 7’3_0_ described in Test Exanple 2.
Fig. 5is a diagrammtic representation s%ovm ng the relationship of
storage period to equol-producing ability (score) as determned in
accordance with the test protocol described in Test Exanple 3. 35 Fig. 6

i s a di agr aimeebatieprisen ﬁapbndeﬁhouémidlﬁg 027th¢n§q@@%\i ilirﬁ;gdngﬁggdent
behaviors o e eguol - producing  strain (changes in gro p mance,
equol - producg:F%%l%b' 1375 dRAIEHHLR RtRH  EHBPH PERAYRch@bdlpsyi ment
descri bed i andTegloBxarmpe )1ad. ddt&idindd ity *hdi aghafReA€ JENE38Rt /i on
showi ng the, relationship_of incubation tine to viable cell count as

det erm ned 'B?/S‘f h%‘ﬁf“ggte H'r'gt'ocol described in Test Exanple 4. BEST MODE FOR
CARRYI NG QT THE | NVENEL O 76, fepld dinfd e S 7Bb £30 Ol e V0 Shic0R 8 D
equol 10 producing |actic acid bacteria-contalnhi ng conposi tion o .
invention are i ﬁﬁgﬁaéﬂnﬁlélléle%fcrli%‘élb@ﬁéopr timatto nm;]aﬁlqeoneﬂ.fm_ cbunt hey th (iu I
and should b TRERs S I ng . L nventi qn. a

15 (1) Pr odu)é?(?%?\ of a %gr %gl%t E%Hg%ﬁ?ntﬁlbe%\?%r%% e&’h Ot ?ﬁ‘b%}i‘?ﬁ@ el

i ngredi ents were taken B&EoMAPRQFOR CARRYING pUIraTHRAIIWENTHESN t 0 prepare the

conposition of t | nvent i ' formof a fermented so m'I_k bever age.
FeiTp mentati on cul [‘ﬁq;rée’]s‘é?_’j%bﬁ&gt égrga&‘s%f ?J‘cbloegn ?delFBiLan"%O%‘%gq‘%ﬂlt amins &
m ner ak8 q.Brodudimgodprgiq. scid WearertLas cohoashid® bddposition 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 g.s.
Flavoring g.s.

Water g.s
Total 150 mi,
25 The above fermentative culture of water-soluble 50y

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.



25 The above fernentative culture of water-soluble soy protein was

‘obt ai ned by dissolving 13 g of water-soluble soy protein in 100 m of

wat er, adding 108-109 cells of Lactococcuss 20-92 (FERN BP-10036), and
carryi ng out fermentation at 37C for 24-48 hours. The water-sol ubl e soy
protein used contai ned about 30 1-2 ng, cal cul ated as dai dzein, of daidzein
conpounds in each one gram (2) Production of a fernented m |k The

fol | owi ng i ngediterrecusr 20tk diemendedi mglko the fornul a @edmbl ended to
prepare the c LLLO f the invention 35 in a fernented mlk form -28-
Lact ococcus Zgﬂgg‘ﬁ'?é%rrgn et rrﬁe"ﬂ 100 nL  Vitanmins & mineral% 9. s.

Fl avori ng q.sFla\mrEngq.s. 5 Total 150 nmL The Lactococcus @ 92 fernented
m |k was obt a¥n%d addi ng 108-109 cells of Lactococcus 20-92 (FERN

BP- 10036) to I'E*®5f cow s m Ik (having a nonfat milk solid&-ontent of 8.5%
or gredter amdtalm |k fat content of 3.8%or greater) andGarfying 10 out
fermentation at 37C for 24-48 hours. (3) Production of a freeze-dried
powder of fer ment SR SRFEAGAECUSs g9 AbkRAMergSdc stk 6hs L elbtabwet by 20- 92

( FERN BP- 10938)ng and-169 @19k %@ngbk&;&?&ys’ %'-'995 g’ﬁf g8l Ct%”RB“r‘d

content 10-15 ng cal cul ated as dai dzei actic er men ion was 15
carri ed out®&tcQT S MEdky thavinga sngndiaty d ljsr adihl;ttls m:mdferaqwfl B 5%03

ferment ati op-LQIUGH VRS 0 pase 'élﬁte equol
content of O%khe powder as g%%?%ﬁ%dﬁ%ntt Cgv\gé ‘691&8%%% @g

powder 16bt adwfe Feaiendasndnvat | 1 cfblne24+mrk&d1ﬁ1ts 20 were wei ghed out
accordi ng tp“t hePfrc?r.llle&’!d?lg oko%nlékgeggd@piegfd o,wg toQ%r Sgare tsbrn con'%'lilkzjlljg?

of the invemtrom T the powder—+o6ff

form . Freeze-dridinmabdentolof eralfnat ot seyrm&&s&é@d@@uqbgm@meoss )

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 g)

25 Excipient (corn starch) 17 g
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 compesition of the
invention in a powder form (food form and pharmaceutical product
form). '
Freéze«dried powder of Lactococcus 20-92 4.1 g

35 Excipient (lactose) 1.0 g




0.005, g) 25 Excipient (corn starch) 17 g Vitanmns & mnerals g.s.
Flavoring q.s. Total 20 g (4) Production of a powder 30 The foll ow ng

i ngredi ents were wei ghed out according tozgthe fornula and bl ended to
prepare the conposition of the invention in a powler form (food form and
pharmaceutical product form. Freeze-dried powder of Lactococcus 20-92 4.1
g 35 Excipient (lactose) 1.0 -29- Vitamns & mnerals g.s. Flavoring
q.s. . Total 20¢omipseé&zBiger powder of Lactococcus 20-92ywves obtained by
5 culturing LaglReReeys 20-92 (FERN BP-10036) in a suitable liquid growth
medi um (MRS) (37C, 24-48 hrs), harvesting and suspendi ng d¥omn cells in
10% ski m mi | k,Tod@d- | yophi li zi ng the suspension. The cell cantgent of the

owder was 109- 1010 / g.. The above powder may be _nmade into a .
gai dzei n- cont ai ni %gfi;%%é%o& &1 E’fwaﬁanafnégﬁf’?ﬂ%ﬁ%F%%P[Zh?’as 1°Rtgined by
sem - puri f i edlteying sbidamiaqreusondes2 (TFERK SO 00B6 ) d@th 0z edd eMMleAi1ligiga
powder thusgggéggned .results in_gthe urinary equol excretions of about 5

pmol es (abo Fehuh MRSy (37 g Ai48g hEBéar hgrestiinth@ndnsuapendinguol

15 correspogdowy ¢alideirnbowe sexal f110NSak@N YRR IUREIchd MiMRnsibn)
Production of granules The fallow ng ingrediengs re MBI?hed out according
to the forﬂ}iﬁ‘FaC%E]d I Tddd of o the epa¥de® Hease diPpokPti eelbd/ghe invention in

a granular form (m@cbﬁ&rén;ﬁmeeha{agzs%%&&@i@& R adY¥6bei R 8ntaining

Sem -purified soy isoflavone powde _ _
10 powder by blending it further with 4.1 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 equol
15 corresponding to the above excretions can be produced in vivo.

(5} Production of granules

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 4.1 g
Freeze-dried powder of Lactococcus 20-92 1.0 g
Sucrose acid ester q.s.
Vitamins & minerals g.s.
25 Flavoring g.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 reiating to the equol-producing lactic acid
bacterial strain of the invention are presented below.

35 Test Example 1




Freeze-dri ed powder of Lactococcus 20-92 1.0 g Sucrose acid ester g.s.
Vitam ns & minerals q.s. 25 Flavoring gq.s. Total 20 g The freeze-dried
powder of Lactococcus 20-92 used was the_zgane as the one used above in
(1). Intake of the above conposition results in the concurrent 30 delivery
of daidzein and equol - producing bacteria to the large intestine, thus
enabl i ng production of equol in the Iargellntestlng: Test_Exaangs

rel ating toIfAé_EfHoItewtdy Rarfgrmgacee QHWQﬁ]Hﬂﬁfugggalibifzﬁyl«ﬁcﬁixﬁfy),

i nvention a t ow. 35 Test Exanple -30- Tes or gr
perfornance%ﬁggﬁgﬁggfﬁpzbung ability (activity), and equol output (1) Test
prot ocol Laéldcodess RPBoLAcElO' -109 cells/g) was incubated in 5 nmL 5 of

h [a |iqui Lum f .0 7 sal i anaerobically at 37C
For 24 hours and ERE gurtare dad2atn i ol e fBs b ia oReabresn fn ¥ et
basal nédi upf BHE kxothirle diiaidesleaiun ofgy efricithofbhBsubAAQMm)gNd its
dilutions prepared above were respectively taken, 0.2 nL each, 10 and
bl ended wi tﬁngem%%ft%l’ofatdéﬁo‘ieﬁ% SfpprsFEnped Bee afularieumrEddi tuted
added to BHtobrot fandt 18*fdemals GARGERKEADALM GlediQum.PO/ M), cow s milk and

soy mlk, respectively, and cultured anaerobically at 37C. The incubation
ti%e was set Po g¥ %4%ﬁLl,re PPtadnrgdost Heemele tiamhefc peubdticn mydriits

dai dzei n- sugplerERie bagahbsBei iR ANG FRE LTLK £ % dRdeag,hours
in the case@gf comlguh1ﬁk. Before the start o?blnguggg?on and ateége end
of eacH? i nRthdigserish, Somk eachamf Gladdreiposubpheneitdddasallt mediumer e
sanp| ed andiasepacti welatas bl 86t ordh UIE £ QAL PoRlefBld 3 5002 Fo255aY O
equol-produ0|m%‘ablllty (activity). Furthernore,

S pg/mL), cow's milk and soy milk, 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

15 Dbasal 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. Each 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 mL sample was blended with 5 ml of daidzein-
supplemented basal medium (each in triplicate) and incubated

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




: /.mL. dai dzei n-cont ai ni ng basal nediumand soy mlk, 0.5 nL of each
]E:lcj)lrtﬁ(r)ep\gl]vas sanpl ed before the gt art of incubation and at the end of each
i ncubation period and the amount of equol 5;produced in each sanple was
determ ned. 25 The nunber of bacteria was éet ermned in the follow ng
manner. Each 0.1 nL sanple was diluted with PBS(-) (product of N ssui Co.)
to prepare 104, 105, 106 and 107-fold dilutions and 0.1 mL each of these
dil uti ons wér& Mespampies|gf dbat edﬁpagmo Itagar_ un?dwuﬁgagﬁk%lﬂe@mﬁméiegm ore
robi cal | I.S. e col oni es forne _
ggug? ed fo)r/ rt%géégi‘tkﬁig ﬁeé( er%tagf ¥H%i(5?e‘f”r§? S ﬁ'ﬁ' ERESLOPF otk ct Hy lalicetaye
(activity) wad thsajedizsin,f dihgdrodEaahe h 2 it cIHEBL L UAS é}l@rgjﬁglwihh 5
nm. of daidz hn- i Itement ed ba;a% megl um (each in triplicate) an n
i ncubat ed 33 gn%}ér]g%f caldy feBrELpbed dey . Mereaidl etiasedopn the

: . : q
i ncubat ifon, te8dl dmdund, sRePbegcehtife LSRRG WasCHLI ML ESc e e gken an
respectivel¥ e‘tﬁ acted twwce with 5 % orti1ons of et#f/lllr‘ acetate and the

dai dzei n, d dGFeiSTOrert er nblae afedlowing éq@gltlnt nscaitaa ?)r? rthet V\ﬁ[ gge
antitat edab G @gver ped the otal ; REoyn e percent

g? equol Wagl %glk%l eftdgg The S?Jggul ts%bere gggr%eéﬁoﬁ @%e ?folqgcl)]\ﬂ ng 5-poi nt

scal e and t RBOYYdthgiddsiwe (aetBvienmbl es was used as ;in |ngexEof Fquol -
roduci ng abi l4i;t yadast icébky . (90% or greater) 10 3: Equo

Br oduced%J Wi tﬁ dgEi: dzeli rg‘égi m))ﬁléﬂ? ng to | ess than 50% (formation of

i nterm@® at e) 32: Bidl ppodugedd, witlsi dhuialzedai dAeiini$BO% Ofo Qlel@t @hhn 502

(formation pgqigar, gifakﬁ):eﬁﬂe&:{]é@é)mdi ate formed, equol not produced 15

0: Neither 1 nternedi ate nor equol prioduced, wi th daidzein not dimnishing

- The amount of 2eqisiucdr pdudededasreetd@ral ed dzeiholsonor grache?)5 ML sanpl e

j i i etate and the anmounts of
was extract el CRAEN. B¢ L, RprLi NS of ethyl ac
ydro n
1

dai dzei n, di alrdzei
Intermediate formed, equol not produced
i5 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




20 (intermedi ate), and equol in the extract were quantitated by HPLC.
Then, the respective concentrations were used to cal cul at e the amount of
equol produced. (2) Test Results (2-1) The,results of counting of the cells
(growth 25 perfornmance) are presented in Fig. 1. In the diagrammatic
representation, (1) represents the result obtained in the case where the
dai dzei n- suppl enented basal nedium was used, (2) represents the result

obt ai ned i ng¥%KeLh sise inlverdabdy attéimed imsedhoand ¢8)in@LSent snthel

result 30 e n.cow.s m|k. was used. |In each diagram the
hori zont al 0%(?5 repér,%gerslfclgpilﬁ%ﬁ% ?"il\c,ﬁastqtirrﬂ'e(iﬁl“)" atil tHelky @nde g " axnklk.
represent s Thablisbdel lcedduobubtoga&Htutly tol beCafehy, SHEN Priom tdigy

/mL
ti di ang,. the growth performance of the strajn of the invention
5 good and:™ 33 SHHFEFLRS=HPPLRHICRTRL BT PeG W e 0"t he SR imindny spirase

of -32- 5gr amitik Wathd Meé&’i%abloFuattiaiiRedolNs §u@ur s of incubation in all the
dai dzei n-suppl ement ed basal nedi um sogim_ I’k and cow's mlk. The viable
cell count %szp)f ouhie (/A9 -Predyging a 19ty (@cCruihy) Valtdr found are

dai dzei n- syppiseaRRicednbasgl gedium 108.5-8.7 CFU/nL in soy 5 mlk, and
108.0-8.4 CFU/nL in cow s mlk. (2-2) The equol - producing ability
(activity) val uest¥ &dsd 3re(lpreepnesehtisn thiegreQult rodliayine?, ialkheepa@sent s

| t ' 50 5 oy h | dzej.n- suppl enent ed_basal
o m wes "o, ) AL AN e B gl SRR R SPRE- 62k wher e
soy nm LR wdepresentsahbe (Bsukpragenned ha tmwdsr?)b&@medrymine wase
wh w i | S n._each.di agra t.he horjzontal axis .
reS;:se(r:n?s ]ﬁ%r?(fmdbé%l}&gg?’rilﬁ%ﬁ%sﬁn asng:htehg%gﬂc arb?ieg rBpltBgefitse Hhemevity
score. 15 loovwi's mbikowss fused t h@nr eacht&iqymsentad horfishtA Ak the
to_increase with tine in any of

Rt e EeBahh R e SRS o0 RS e e emioou
al so be cowrftimgtytsetreven in the -

15 It is obvious from the results presented in Fig. 2 that
thé 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) ofrthe 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 npg/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 50Y
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 dinoculum size and particularly at the inoculation level of 4.00%,




--cases, -where.cow s mlk and soy m |k 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 dgjerm nation The quantities of
equol produced in the daidzein- supplenented basal nedium 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 the result obtained in the case where
the dai dzei heuBpP @Y qy‘g@ﬂluoﬂfe’daﬁunﬁa\/abime@s &Ado (2y/mie prte $onirs ssher
result obtaifedpripidhe case where soy milk was used. In each diagram the
hori zontal axis represents 30 incubation time (hr) and the vetical axis

represents equol Atbheeshr atn ey higknidot | Tedwotihamegbs, ot hea idyct i on of
i ncubation. In

equol began i,sed _at hour-48 followi ng the start of

the case mgégvﬁ%%mﬁq% Was “WERET theHitture gf—'eéa%llrprf&mé?@dwaﬁ ed with
35 i nocl ungdyeesidw (par tiheulfarhyofitglltddenetihahi @y, | B¥elpdfi 4. 00% - 33-

t he productj:ﬁ%osf equol S ,8s Iirge as 57.0 pg/nL at hour-96 of

i ncubati on. HRG% oyl PLYCoDtdq a@8 nRakoDYSE GToskavedeion ther vi ng
as the precposorimfuteiien b&r@ﬁu@ﬁ@{?&aﬂ rddenfier Fuef s)ﬁfso . )0 the
form of glucpose, attached), the peak corresponding tos‘?%géﬂg y%:glg?d(éh%as no

| onger obset VedbiPh e JH¥Enthen rGEPosEsoirhe oglyeosint: t(H syiwoisiduggest s
that the sac@iviigl) tee gikuenhi @ JeCHP i de (R.qgl ycosidase
activity) to gi ve@;lai dzg:ln and further rrg?ggg%??gg{%%@%ﬁ %gégn aigzefjd’
equol . PesttEeMNle 2 Equol production pathway in Lactococcus 20-92 (1)

Test protoomlgt gecys 20-92 (107 cells/nm) was aerobically cultured 15
in5 nm of ‘BHF_%E%?%‘(‘?I iquid mediumfor growth, basal nmedium at 37C for

24 ‘hours arfiflyel prodsrtihn pethway g dulkctorecwas 2®miended with 5 ni of
dai dzei n- suypp enpad£d, Rasal,ymedi um and the .

Lactococcus 20-92 (10’ cells/mL) was aerobically cultured

15 in 5 mL of BHI broth (a ligquid 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.

r

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 (ug/mL) of the
~corresponding substance.

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

35 incubation, the intermediate compound dihydrodaidzein was formed




' re was.incubat ed anaerobically at 37C. The incubation tinme was set to
g1ﬁ$?!24 hr, 30 hr, 36 hr, 48 hr, 51 hr, 54 hr, 60 hr, 20 84 hr, and 96
hr. Before the start of incubation and aL3£be end of each |ncubatlpn
period, 0.5 nL sanples were taken and the concentrations of daidzein,

di hydrodai dzein (internediate), and equol in each sanple were deternmn ned.
25 (2) Results The results obtained are presented in Fig. 4. Fig. 41is a
di agr ammat i §urdpoesbatReTind diromhbouhad®) el mmsgl,mngrtlgf?wﬁﬁhgggﬁns

f dai dzein t [ i, dzei center),.and equ . :
gi agr am SOG%gﬁh%??glgn%ﬁ{og%?égfepfr}:es_é—’ﬁlt? F%cB‘Ba‘F‘? IE“?%FP%F) BRd the
veti cal aximeteppé$emt@fUhﬁﬂzeﬂnenbre@m@nlﬁﬁg@ﬁbbtgﬁtiaglyEﬁﬁﬁp%gondlng
substance. Lt 'E%. e.apparent fromthe data presented in Fig. 4 that the
concentration %ﬁ\‘[ a7 dz |ﬁ]°6'§ggrq‘to decline at hour-48 of 35 incubation, the
i ntermedi at e conpWhiile dithy ditedel dzeintwesnd USRS B4t FHE | RS J8 RS ﬁgm
fron1hour-4§ tg_hour-60, and the production of equol began at hour-48. 1t
can al so be 86&??+?mﬁ?tqgﬂ9ltﬁ@cuﬁﬁ?%b%HQEﬁﬂhgflﬂéﬁﬁ?@ﬁlﬁtQ)Qﬂmm@hnﬂad
subst ant | al Unganead MzceNPkabi 8s @Y WsOduggelbbheridie HROVEFERULLS
I ndi cat ed thgt the netabolismfrom daidzein equol “occurred Vi
i nt er medi at € c%%?%ﬂﬁﬂﬂa%ﬁzﬁﬁﬂréﬁéjEh@ﬂ@ﬁtaﬂmélsgsuheseaisn)smg@&stedkthat t he
formation §iagéhmg¥gg%hq€g[n and the netabolismthereof to equol took
place in parallel. 10 Test Exanple 3 Lowtenperature stability of
Lact ocd@cusTeDt Bramplsi 3- cont ai ni ng  f er ment ed mlks (1) Test ]E)rot O?O{Nt )
(basal mod: oo Sttty HERBL fesp JF raciBegndis 207 aleati-cahedinine

was' used t ofermesnflest emilksand 2L of cow s

(1) Test protocol

Lactococcus 20-92 was cultured in 5 mL of a liquid medium
is 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 stored 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 ng/mk daidzein~supplemehted
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 coﬁcentrations of daidzein, dihydrodaidzein

35 {intermediate), and equol for activity scoring.




mlk-and 1L of commercial skimmlk (10% solids), respectively, at the
Ievelhof 4% and cul tured aerobically under stationary conditions at 37C
for 48 hours. The cultures were stored at ,4C. 20 In the case of cow s mlKk,
t he equol -producing ability (activity) més nonitored on a weekly basis
foll owi ng conpletion of culture through week 4 of |owtenperature storage
at 4C. Furthermore, two of the tubes were reserved and stored till day- 42
and day- 51, (BspeResuddlsy, and the activity gaf deterg1n$d Lg Egtfgﬁhogase.
In the case of skijnm |k -the activit was_determned at

culture and at megﬂ]lrgﬁaléﬁyaﬁﬁlQﬁeq ed; BApEtat e IRoFige it th@ The
activity sc¢m&azbataLeasi@rﬁgﬁxeyaitgtStbgaggubéyld%aqﬁa 39 sher %ggg
were generated by the above-described net hod conpr|5|ng i nocu |

of 10 pg/rrLaa‘d‘lsdg'gPﬁeg‘ﬁ‘bﬁ VY BSeEe- medi umat the level of 4/0(0 2 L)

triplscate, cult ugsi BFphhen T fROLE3RI §1 Hob¥aBhn g5 f 07
kgurglp and det er mi nin Eﬂe concent ratione o o Eﬁgéfn b%e% BF 3PN n 35
(i nt er medi aft&FiLaAdtagtiolas diaraesi epvy mile idmy conSErn(ea) Beeswkqtﬁol'l:he

results e poaRemhgt LA (R eabBLF) dys Sud S p oKL 200 @Kt § fepr esent s

51t
storage period (days) and the veticaf®  axis rep or e.
i's apgar gnt temparatinse ¢ tagrageratti ¢°C efteseabaplotidd off @uultitel RAt o far

W I C he rodu ng ability (activity) is
gﬁstcgl negln t%a\l/s\%gﬁ@ﬁ ﬁ% %Wz&,t errlg%#ecfvf 2 §‘Po ‘fje %ﬁeéftg £ &F E8WpF ehi-Ya- of
cul turel@ n bbehactielty ofaslifoand 2b. bdhneavaned Bot A8y 6L Wat2kva@fl thAW S

|k, 10 th t vity was found to_be sustained to day-51, that was the
Imast day of ian%ﬁl %fg naniteLiep o ghe ishisragey shebyE LY mt HEC. caue tile 1L

of connerC|ahSekmfn1ﬁldf dommerth&%6§ﬁﬁﬁ-mmagdugb?g tﬁ@u%$%?$4#¥5q#%hhg) was
ta d t he | ast ay of noni
?g\?f [ S%ga ﬁ?%ﬂ 4 Eaa d s‘%ﬁl VRE yaRRarantiy gPeEpiedpletdayr 3¢, thet Last

day of monitoring of the low- temperature storage stability at

15  4°C after completion of culture.

The foregoing results indicate that the Fermented milk
‘prepared by using Lactococcus 20-92 is capable 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—produding ability (activity) and the amount
of equol produced as deducible from the results obfained in the
above Test Examples 1-3 can be diagrammatically represented as
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 ml of a



The foregoing results indicate that the fernmented mlk prepared by using.
Lact ococcus 20-92 is capabl e of retalnlng the activity even under

| owt enperature storage conditions and, erefore is also suitable for
food distribution. 20 The rel ati onship dT ‘he growth perfornmance of

Lact ococcus 20-92 to its equol -producing ability (activity) and the anount
of equol produced as -deducible fromthe results obtained in the above Test

Exanpl es 1- Bigahd heeddivag Foimahaenbt it @RAAHENBAT BSotsNAMELIN nlé'd&um? at®
Thus, alt hougﬁ&‘ucul tural conditions varied with differ ent cul ture nedi a,

the equol - pf b&udoRg 24pheyxs. (Zbei vesyltinm dydturei HL18] reed lisy dothst heed
growt h phasgo afbdieitet ati gpasYye Dasiek a@thae49tf&Febha£ﬂi JWCRJQ)&rtggard of

equol output, it appears that the enzyme begins to be eXpresse
activated t@elfﬁlb’eﬁﬁzldquudErBQt@timalar wmialtmohagatt i3mECi ﬁot-hes shadbtnary

hase. gles tric et eran test of the fegpented mlk
Brepare Afﬁ%&?% aét g@%céﬁs %"gcf % p‘f’?ﬁ o%tar%‘g bt octus 20- 92
was anaerob?@%qulnﬂjllttuﬂedffﬂm@md (m‘llzk %s buljeckeate dicurohleOEodN8RI AP C
growt h (BHI Pth, basal nedium at 37C for 24 hours. The resulting
culture (10 cells/g) was used to inoculate 1L of cows milk at the 4%

| evel and i ncubatk}d amafabieal ystinderiwicals, 00a0y5 € Rl iRl cRéotbQr 48

hours. 5 Af Ietlo f. ¢ tur the mlk was stored at 4C and,
regar di ng éde ﬁ%ﬁ?egcfnq“‘}g E]‘bjzeét@adt%‘{t:’né) f MerewWPKREPatredt . AAs

artifiaoal cgﬁﬂi:ﬂ‘dl(; JSOImESglﬁ:ﬂfbﬁ%quJb&tﬂﬁegupﬁﬂ{egmt s %,Qegmrghym ne- HC1

buffers (pH 2.5 H 3.Q0) were pre ared As 10 control,
gl yci ne- HC1 buffg{r] (QpﬁLGOE) eI ‘?H? 1 ggstrig BriaecH sz-t |0ff| &hal

gastric j uimamehtel AL1khetoddl BNt WbhbesiARRS s LAWSHEIRE' LA € Vas
added and the . mixture was incubated (cultured) aerobically under

st at i onar y ™giide: MeRsinerhatachdghdtered) aqrmbically 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 mlL aliquots of each culture were respectively
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 107-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 inoculating 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 déidzein, dihydrodaidzein (intermediate), and

35 equol in the medium for activity scoring.



15 The incubation tine was set to 1 hr, 2 hr, and 3 hr, and 0.1 nL and 0.2
mL aliquots of each culture were respectively sanpled before the start of

i ncubation and at the end of each incub }on period and subjected to the
determination of viable cell count (in the case of 0.1 nL) and

equol -producing ability 20 (activity) (in the case of 0.2 nmL). The

determ nation of viable cell count was carried out in accordance with the

procedure déstri Besulbeve in Test Exanple 1- (1), which conprises sanpling

.1 nmL of each c ture iIut' t he sanple 104, 105, 106 and 107-fold
\C/)vith Ni ssui's PBgi(‘h 83*58‘1 e gressaredi Lot Feg. ofr AAvizdde

for 24 hours,
medi um i ncodnl Idtglntt)henldnBC(lé &d dmdicpagsghiycal |y at 37C
and counting the coI oni-es for?rﬁéd on the GAM agar The determ nation of

equol - produci ng abt 1848, (ari Fheyhorigentedy mixds @@preﬁera'c&:md:amaﬂclmt h the
proceduse deaes |ag aRA" One 30et oo X 2B Bedntd )i N ST BOLSE  pa o

i nocul ati ng > nmL of dai dzein-supplenente asar nedi umw t
the sanpl {4k Anpmidlde), incubating the inocul ated medi um

bically at g/G;f,0or -96 h suri.ng_the concentrations of
32?323 Incadl Kydr olglha? Zggl n ?I n?g&r; rsrh\e\d;air%don)rEeai RELSSTERTSFER T (EIDSELaAM f or
activity scbendhr)3and( 2heRestidesl Eesr e&ph:bseﬁb*s akaeshL. 8&[&1&&%&9%661:&5‘ -

Fi 7- vi abl e eld and uoI ncent ration). In Fig e
hIOI‘gI zont al( axis r e%r Iefs%'cr% H%%Cﬁ%rétqe Slie {:Fﬁ“) t}é?ldr%’-’r‘r@t\fsetpifééﬁn%@sm
represdft s Nigsh| @-8ebhdcotumt (thag, GrUind bd‘fﬂ@ﬂ kbiukRofl 8t g B.d,"ehe
hori zont al ﬁ)& rggtrL sents _incubation t gnd t he veti cal axi s

Y

i me
represents equo TRV Wt SPstatheds at | Fﬂ\ﬁ’ nbo c§R1be/Hedirsted fapoet he

dgeant-8J and 1ohdi@s.the Aqabd-gr&iud s atit (RUEE§1 eoplid On at
'Lﬁsgl E)s ItoLe Vi ablll1 cel c%unt wagasustagl nléd ahle lritgg celf' "ripl evel up
to hour-3 algﬁ’dsuﬁﬁ?%ne he T8qlBE - F MG msrtirw fuice at \oH Bad. &heo

sust ai ned. viiablibecell i ¢duwnflwaaashbt8ihdh CEp ato Hd3--% oEN®ncubation 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. 7
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 éctivity there) on
the market are reportedly unchanged in viable cell count at pH
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.

300 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.



viable cell count was sustained up to hour-3 of incubation and, 15 here, .
the activity was al so sustained. On the other hand, in the artificial
gastric juice at pH 2.5, a marked decreasg in viable cell count began to
take place at hour-2 of incubation and the activity al so di sappeared. Wen
studied in the sane test system as above, the 20 probiotics (m croorgani sns
which find their way alive into the intestinal canal and exhibit '

physi ol ogi c@l) aTesti pyotdmse) on the nmarket are reportedly unchanged in

vi abl e cell count ut _decreased significantly at pH 2.5. This

at, pH 3.0
nmeans that the t[ﬁcetiga)ﬁ?é’é’uﬁozgég%r“co j uiced 18 PRE 3Srareh @ esheep
ni cr oor ganisItoRsupp1eAsEtEA I DHEt 1R eSboFRehafl AP actdi8h9h§: ctilfurea

fermented ml kogrepared by using Lactococcus 20-92 is reasonably expected
to deliver @he7oF gheF sib hunse tBhe wlaiest pnethe oné@iun keedmcoephibion

sust ai ngd agt ict1ithreNwbbe ho¥esa Rl &f phle: SER! ool ! L0, 4 he
| arge intestine. 30 Tgst Exanple 5 Bl ept ol ]élﬁlgﬁcieoo es%%n o%l ﬂgfgf"@%%%%% 20-92
The t ol er afEPeaspPRe thaseedt @t Al -rhéd siierh 1¥| SEKIEP|IwaBapdtepaeAporthis

Bi omer i.eux scfg.p,e ; t.ed Sj e. qr h erforpances of the

strain of the’i ﬁ\%gﬁ%ll gﬁgi ﬁy%%?éﬁld \ﬁé%bp?gségg%g%?\f r?gitggt ggsﬂg‘}%‘é- (1)

Test pr ot ocisicubac¢tionoatuds20- $he( §OBwoHh et FyrmaaSeSBEatRE SFrd% SheeBe

bl ood- suppl yRt i case- SQy .agar d aerobically cyltured at 37C for

24 hours. ﬂ%%(%%?gm%sg%%gtvﬁaes r?e‘%’ilﬁ]%%sgaﬁ%rfﬁﬁq 01%135 d\éfa gBﬁt HRASREE Ihooked

wi th alpl atTheuinileopaanprepdstb ggndassol sUsSHen Ireadreneatal Andubost eril e
i | aced in VITEK GPI Card and,

sal i ne was . prepared. This . suspensi on_was ( |
after 15 h(?l%rl S po‘f’%‘éﬁbh‘?i% ’%frsleis ,S%t'"ﬁggar W Y SlpaRteinf theLanid dn i n
the presergwantebi| e was eval uated by using the dye (pH indicator). 10 The

bile was pr ?Bar if?sﬁ;ét di ssolving a predeterm ned anmount of bile powder in
sterile dis(ill r and placed in the Card in advance.

The results of the above test indicate that Lactococcus
15 20-92 grows in 10% and 40% biles, showing tolerande to 40% bile.
Test Example 6

Hemolysis Test of Lactococcus 20-92

(1) Test protocol
Lactococcus 20-92 (10%° cells) wdé smeared on 5% sheep
20 blood-supplemented Trypticase Soy agar'and cultured
anaerobically (N,;:C0,: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 fS-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



(2) Results The results of the above test indicate that Lactococcus 15
20-92 grows in 10% and 40% biles, showing tolerance to 40%bile. Test
Exanpl e 6 Henol ysis Test of Lactococcus 29,92 (1) Test protocol

Lact ococcus 20-92 (10B-9 cells) was sneared on 5% sheep 20

bl ood- suppl ement ed Trypticase Soy agar and cultured anaerobically

(N2: CO2: H2 = 8:1:1) at 37C for 24-48 hours. The portion around the col ony

formed on tbenmidensd afd ahec@apteti on t19d Ht YiBeVARLRIRS VoG toaNgn tHk:
henmol ytic pg ted according to the extent of deconposition

i al eval | ) t . of .
of bl ood 25St%§§%%ﬁe%?%se(r&§;?5ﬁgﬁf aPPEriicstdratdt (epdl-infhl tmeddpgs As
the result eﬁzy:lnes;ibilétﬁmfp@%tingdﬁﬁégﬂﬁﬁi@ﬂﬁ%eiﬁaeeﬁﬁiéﬁgﬁrﬁecﬁ;ﬁ{ gtgparent,

col orl ess zoneggmas not observed around the colony, | ndicating-tha

Lact ococcus®9Bs 6t (8¢ mesenterium-gamdieyseatagdedin this respect, is a

safe m & 0or gani Sahis Taslt 6aBheodall! Lol MiddiiakiB0.AOZNIE ACLIILY, Lest
of Lactococcus 20-92 Regarding the systemc Inv sion of “ingeste C
acid bact ef?Pa%2 hapepmeddsishilfrahing efmayzievectimitien, ofandiy 35

mesenteriu ' | : umsitself nay be -39- considered
as the factr%ﬁi%# t Eegﬂg%lgiﬁ%fgg?&g??ﬁg]ﬁg&%&rdagﬁ hd S%Ef % bacteri a,
t heir enzynbReeraminidase)(asetiviniéed t rat inog aﬁ!ﬂzya‘ﬁﬁdaﬂﬁ@ﬁftl?ﬁﬁ:! Ag the e
| i pi d- prot ej eogl ycans constituting the nesenterium can be
P L1 FRPRLS raRht S

ment i oned. was i ntended to investigate whether Lactococcus
20- 92 B&s cel) - iMekit] pratocwgl enzyne activities, nanmely coll agenase

: . o o LoD or
hot and v cart B OHOTRE A0 701 VR T S PTeaT 0SS ALC edtsdon
Lact ococcushBEbDAuppd eneRBEE adBMBRIG 1Y 8ndl081 fufdd |shad¥®bically
(N;:CO,: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
presence 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-HCl 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




bl ood- suppl ement ed agar nedi um and cul tured anaerobically (N2:C02: H2 =
'8:1:1) at 37C for 24-48 hours. The colonies on the medi um after culture
were hooked up 15 with a platinum]l oop ﬂg suspended in sterile distilled
water to prepare a honbgeneous suspensi o Using this suspension, the
presence or absence of collagenase (gelatinase) was investigated wth
Api'a' (N ppon Bionerieux Co., Ltd.) using the degradation of gelatin as
t he indi cat vancafydbi emsgistahbe test as to whether Lactococcus 20-92 has
hyal ur oni dase and_si al | dase (\neuram ni dase) activities or not was carried
out by the procedtf'® REHpHTiding Pfc 4BaLF R EactL EBEdRdopbes 2 (mutaygon)Hoy

buf f er sol ubheBef Pl Hadbee@Nhallt BEr Wﬁ'é&ﬂ'ﬂtﬁ 2bhdePh S4 a:':éc?erﬁ? 2% %ﬁ the

substrate (37C, 25 aerobic, 15 mn. si al1dase activit
hyal ur oni dast AEtRek t%ﬁ)rearmaﬁeﬁgawh@s tquféc@deerstbf ba@mm etiich bhwe

concent 1t | 883udfed i RegLE ﬁcéupétagr@é%;ﬁ b Bootbis L8G90 pHR, 40, 92

showed none o | agenase at nase
(neur am ni débey éetnati ttespondhie, the aniewbmitltclse fMtJIdnﬂIaJ:ﬁhe Shdéal n of

the inventig | = ltratin swhch tjtute factor in
i nfecti vi ty,ﬂe]ﬂ%&?%%:flcfﬁ ijag Iél R hE 5%?5?1?%@@ lsm'acr"@%ltﬁﬁn?gm
from i nf ect seriqupoiantceraf ivi ehe asismbd Iof Elﬁe&hllinéﬂmﬁl@ £y .Vanconyci n

resi stance The ui Si.ti i stance to antlbl otlcs (nutation) by
bacteri a hal'téI %é%‘ﬁelé %&%{r& gﬁ%r‘—f‘%m ?’ He yihgested ¢ s not

rare tHat petdamnisnd mfaﬁtbbednw the bagd ®niyaiwh h:@BlBﬁé{@cé SR ideRERSHER
resi stance to t| bi Ccs succunb tq death because they do not respond to
the anti bi o?‘i“f: t&‘(,eull&FF?t“f‘% Wheks JE8Te coe vHnED BRATRGte wighant

bacteria (ViRBuiént dfﬁtlhﬁécﬁiou§%ic%b%r‘§%@ﬁ%ﬁ1§ tﬂaﬁl‘i@%édﬂ Gafrethhfi CRhe
medi ci ne toda Mor eover, there is the apprehensi hat if the 1ngested
10 organi srr’éa’%‘/f%ﬂnﬁ’cﬁﬁ’hé’eﬁﬁétﬁ%ﬂ%cﬁﬁ&ﬁ rﬁ“qyegesﬁ'-aﬁéﬁf‘g%?‘@ riendireap@thogenic

bacteria, with the result that these 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°7° 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



settle in.the intestines where they cone into contact wwth virulent or

i nfectious m croorgani sns (pathogenic bacteria), the vanconycin resistance
gene may be transferred to the pathogenig bacteria, with the result that

t hese bacteria al so acquire 15 vancomycin resistance. Therefore, it is
necessary, at least, that m croorgani snms which are used as probiotics
shoul d not be vanconycin-resistant organisns. This test was intended to

i nvest i gat epradustiemtfi siguiofly frof dabixodecbysuln§2the Maficiamaeiid and was
perfornmed a rera2Q (1 st.protacol The vanconycin susceptibility
test was perﬁ?%?ér’r%f us?o'ltr?&qnsé%fsilﬁf]% YUBr$&uct of Ni ppon Bect on-Di cki nson
Conpany, LtExampldartococcus 20-92 was sneared (snear size: 108-9 cells) on
GAM agar r’rgdi ggl a di glg cong aining 30 pg of vancomycin was placed on 25

t he medi um SSiiu S |ture was carried out at 37C for 24 hours.
After tie above |OeeIs icin susensibe ShABkARGOf ot Ry LBRIRI pEon zone
formed around the di sk was neasured and eval uated according to the

eval uati on F36Fecoqpss RAsHRt §FBRM BR-1H03%St ér SAMtmediumifsn icod tuoaeof or
Lact ococcusagrSHic Wast+ils 0 a5 u tibility. ev ati
accordi ng t&cl) thelceval S%t. ilgnwtgggﬁe wasetép:glgiat ?\F/LEQ(%LB%E{%%%% gag:gfgg%ﬁ(?
This resul 199 @ictasey midk (aelids goncehtrhtionyerd i2v2%)s nThe anixture

vancomyci n- i raj refore,.i s caqnsidered safe, 35
Present ed i‘&lgixlg{rr# %l%hb%h%?v%?gi%%ﬁexgﬁplag %fﬁ?lh?ﬁ-"g%- LBPEﬁu@?@o‘Fpeof equol
f r om ddi0dzepmadly nrodugetinan| tice i oukivim whachenitdred rai MPAL.t MEhé Nvent i on.
Exanple 2 LGt u e of. suspensi on cqntai ni ng 10'-109
cells of L(gc!(l:t ocoé}%@fﬂ%‘}ﬁ@ %—%%@Cgﬁfrl%ﬁég) Sth r@r&% et %% F@P’“Em ture of
aner obi ¢ bacalenilatedsapr épadedimnd thi s suspensi on was added to 100 g of

soy nmilk (solids gconcent rlgt ion: ca 2.2% . The m xture was i ncubat ed
anaer obi cal | y at 51721881 Fdted fopmation of 10.7x6.3 pg/mL

(mean 4 gtandard 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




10 equol produced in the culture was nonitored by HPLC. The daidzein
conpound content of said soy mlk was 95 pg/nL cal cul ated as dai dzein. The
result indicated the formation of 10.7#26.3 pg/nL (mean standard
deviation of 3 experinments) of equol in the 15 above soy mlk culture. The
above finding shows clearly that by %\%@‘I ting the mcroorganismof the
i nvention, equol can be produced fro dai dzei n conpounds contained in
food materials with good efficiency and at |low cost. 20 -42- CLAIM 1. A
lactic acid bactenialt 9t raiiny helanging tQ Lh Whds GGiLs
deposi ted under FERM BP-10036. 2. All actic a?i gf%lactdél?fgta el ongigflegmtso
Lact ocodausoqraralie@e Wpas) tad abidgn WHRY WBE1lIGSB @t | east one dai dzein
compound sel ected fromthe group consisting of daidzein glycosides,
dai dzei n, an%.dﬁg¥£§§§¥g(§g?d1géé é§¥21‘2f§ﬂ5¥ﬁg to Lactococcus
garvieae having an ability to utilize at least one daidzein
compound selected from the group consisting of daidzein

glycosides, daidzein, and dihydrodaidzein to produce equol.



