VERI FI CATI ON OF TRANSLATI ON Re: | NTERNATI ONAL APPLI CATI ON NO.

PCT/ JP2004/ 009484 |, Hrom chi KAKEH , of Kitahama TNK Building, 7-1,
Dosho-machi | -chome, Chuo-ku, Osaka-shi, GOsaka 541-0045, Japan hereby
declare that I amthe translator of the docunment attached and certify that
the followng is true translation to the best of ny know edge and belief.
Signature of translator H rom chi KAKEH Dated this 15th day of Decenber

2005 P04-50 1/4 PCT REQUEST Original (for SUBMSSION) '.. O For receiving
Ofice use only 0-1 International Application No. 0-2 International Filing
Date 0-3 Nanme of receiving Ofice and "PCT '.. International Application”

0-4 Form - PCT/R01101 RERIReqaeIONOO4- TRRuepAr&dNUsi ng PCT- SAFE [ EASY node]
Version 3.50 (Build 0002.158) 0-5 Petition The undersigned requests that
the present international application be processed according to the

Pat ent Cooperation Treaty 0-6 Receiving Ofice (specified by the Japan
Patent O fice (ROJP) applicant) 0-7 Applicant's or agent's file reference

PO4- 5G| - TitNTerMATITONRN! ReP1ECHO ORREIUCHNG /5AETh e /HE6bRs 4
BACTERI A- CONTAI NI NG COMPOSI TI ON

I, Hiromichi KAKEHI, of Kitahama TNK Building,

7-1, Dosho-machi l-chome, Chuo-ku, ©Osaka-shi,

Osaka 541-0045, Japan

hereby declare that I am the translator of the
document attached and certify that the following is
true translation to the best of my knowledge and

belief.

Signature of translator —;yfp, #é;%ﬁ/fi'

Hiromichi KAKEHI

Dated this 15th day of December , 2005




Il Applicant 11-1 This person is: applicant only 11-2 Applicant for all

= desi*gnhat ed States except US 11-4 Nanme: OTSUKA PHARMACEUTI CAL CO.,
11-5 Address:
11-6 State of nationality JP 11-7 State of

9, Kandat sukasa-

LTD.
cho 2-chome, Chiyoda-ku Tokyo 1018535 Japan
resi dence JP 11-11 Applicant's

regi stt%tfon No. with the 0 0 0 2 0 (13,'49 56 Ofice lll.1 Applicant and/or
i nvent pgt ktdugstl This person is: applicant and inventor [11-1-2 Applicant
for US only 111-1-4 Nane (LAST prghéi (6 $)emissbi )YAMA, Shigeto 111-1-5 Address:
1157-1, Oaza M yaura, Kivama-cho, M vaki-gun, Saga 8410204 Japan |II1-1-6
State bf ndpirordaNCffigeusgenly1]1- 1-7 State of residence JP P04-50 2/4 PCT
REQUESH! Or {ntprmatidal Apfliggion 8UBM SSI|ON) 111-2 Applicant and/or inventor 111-2-1
Thi s pgssofdsiARRbheant ant i aventor—iii-—2-—2-Apphi-cant—for—US-onh
111-2-4 Nape (LAST, First) UENO, Tonom 111-2-5 Address: 5-2-7-103,
Konor | 1By ome aitiit K& 1836066 —Japan—iii—2-6-State—of—natitenal ity
Jp International Application”
0-4 Form - PCT/IRG/101 PCT Request
0-4-1  |Prepared Using PCT-SAFE [EASY mode]
Version 3.50 (Build 0002.158)
0-5 Petition
The undersigned requests that the
present interational application be
processed according fo the Patent
Cooperation Treaty
0-6 Receiving Office (specified by the Japan Patent Office (RO/JP)
applicant}
0-7 Applicant's or agent's file reference P04-50
' Title of Invention EQUOL-PRODUCING LACTIC ACID
BACTERIA-CONTAINING CCMPOSITION
Il Applicant _
-1 This person is: applicant only
-z |Applicant for all designated States except US
-4 Name: OTSUKA PHARMACEUTICAL CO., LTD.
-5 iAddress: 9, Kandatsukasa-cho 2-chome, Chiyoda-ku
Tokyo
1018535
Japan
ll-6 State of nationality Jp
-7 State of residence Jp
1I-11 Applicant's registration No. with the 000206956
Office
11 Applicant and/or inventor
l-1-1  |This person is: applicant and inventor
ll-1-2  |Applicant for US only
-1-4 Name (LAST, Fil’Sl) UCHIYAMA, Shigeto
lil-1-5  |Address: 1157-1, Oaza Miyaura, Kiyama-cho,
Miyaki-gun, Saga
18410204
Japan
lil-1-6  [State of nationality JP
lI-1-7  |State of residence

JP




111-2-7 State of residence JP 111-3 Applicant and/or inventor 111-3-1 This
person is: applicant and inventor 111-3-2 Applicant for US only '..
111-3-4 Name (LAST, First) SUZUKI, Toshim 111-3-5 Address: 1744-3-206,
Tsubukuhonmachi, Kurune-shi, Fukuoka 8300047 Japan 111-3-6 State of
nationdli®y JP 111-3-7 State of resiggnce JP'.. V-1 Agent or comon
repr espet pEhyiEsT of address for correspondence The person identified bel ow
i's hereby/ agent has been appoiightedsizas@ei) on behal f of the applicant(s)
before the conpetent International Authorities as: 1V-1-1 Nane (LAST,
Fi r st ) WBAE@pSgent aFfiqrinpentor/- 1- 2 Addr ess: Kitahama TNK Bui | ding, 1-7-1,
Doshon#i&hi |MOlE8sku, Osaka- shilapfhakent Ba0045endapan | V- 1- 3 Tel ephone No.
06- 6208-2Q94drlicadt ¥ 1- 4 Facsi m | guhlopn}B- 6222- 1068 | V-1-5 e-mai |
saegusaERo NaReserRe. | p | V- 1-64 JAgi stration No. 100065215 |V-2

&

Qg€

Addi tigpal |ggent (s) additional|_agent{s) Wth same address as _first naned

agent |1V-2{1 Nane(s) KAKEH § oH2 «( FoT5F8820) KurEpemeh - Fukudka

Takeshi (10p086427); SAITO,  Kg 099988); FUJIIl, Atsushi(100105821);
q

. n . .
NAKANG, ., M&a%tb%%gn%“([)y0108084) ; KT Hi t oshi (100099911)

II-2-7  |State of residence JP

-3 Applicant and/or inventor

-3-1 | This person Is: applicant and inventor

lI-3-2  |Applicant for US only

llI-3-4  jName (LAST, First) SUZUKI, Toshimi

-3-5  |Address: 1744-3-206, Tsubukuhonmachi, Kurume-shi,
Fukucka
8300047
Japan

I-3-6  [State of nationality JP

I-3-7  |State of residence JP

V-1 Agent or common representative; or

address for correspondence
The person identified below is hereby/ agent
has been appointed to act on behalf of
the applicant(s) before the competent
International Authorities as:

iv-1-1  |Name {LAST, First) SAEGUSA, Eiji

W-1-2  |Address: Kitahama TNK Building, 1-7-1,
Doshcmachi, Chuo-ku, Osaka-ghi, Osaka
5410045
Japan

V-1-3  [Telephone No. 06-6203-0941

IV-1-4  |Facsimile No. 06-6222-1068

V-1-5  |e-mail saegusa@po.sphere.ne.jp

IV-1-6 |Agent's registration No. 100065215

iv-2  |Additional agent(s) additional agent(s) with same addreazs as
first named agent

V-2.1  |Name(s) KAKEHI, Hiromichi{(100076510); OHARA,

Takeshi(100086427); SAITO,
Kenji(100099988); FUJII,
Atsughi (100105821) ; NAKANO,
Mutasuko (1001L08084) ; SEKI,
Hitoghi (100059911)




P04-50 3/4 PCT REQUEST Oi gi nal

(for SUBM SSION ) V DESI GNATI ONS V-1

Thefiling of this request constitutes under Rule 4.9(a), the designation
of all Contracting States bound by the PCT on the international filing
date, for the grant of every kind of protection avail able and, where ',.
appl i c#B1®, for the grant of both re |onal and national patents. VI-1

Priorigyr gequggof earlier national
2003 (30. 06.2003)

~Priority docunent

request The

gﬁpllcatlon VI-1-1 Filing date 30 June

VI-1-2 Nurrbefgmaﬁﬁﬁfsinﬁﬁ&iﬁﬂ. VI-1-3 Country JP VI-2

receiving Ofice is requested to VI-1

prepar¥ _andEdEMIONFt to the |l nternational Bureau a certified copy of the
earl i e¥1 ai f" ue4‘P'E)‘H ;‘)‘cq:g'é'ﬁ?l fied above as iten(s): VII-1 International
Sear chi ng parc{mf; ta P' gnt O fice (I1SA/JP) Chosen VIII Declarations
Nunber of cdmarreatqrmsm fillg daie. Declaration as to the identity of the
i nvent or ’FhPQ’?“Ebg\q*Wéﬁ'“é gds to the applicant's entitlenent, as at the
. . rotect] aiiable and, where
I nt er nat i oRgdicabik ﬁ ,{ﬂgg,amofboud atg, to apply for and be granted a patent
VI | | - 3_Declir@load 4nometias! pétentst he gppl i cant' s
Vi-1 Priority claim of earlier national
application
Vi-1-1 - Filing date 30 June 2003 (30.06.2003)
VI-1-2  [Number 2003-187831
VI-1-3  [Country JP
vi-2 Priority document request
The receiving Office is requested to vI-1
prepare and transmit to the International
Bureau a certified copy of the earlier
application{s) identified above as
itemy{s):
Vii-1 International Searching Authority Japan Patent Office (ISA/JP)
Chosen
vill Declarations Number of declarations
Viil-1 Declaration as to the identity of the -
) inventor
VIl-2 Declaration as to the applicant’s -
entitiement, as at the international filing
date, to apply for and be granted a
patent
Vill-3 Declaration as o the applicant's -
. entitlement, as at the international filing
date, to claim the priority of the earlier
application
Vill-4  [Dedlaration of inventorship {only forthe |_
purposes of the designation of the
United States of America)
VIlII-5  [Declaration as to non-prejudicial _
disclosures or exceptions to lack of
novelty
IX Check list number of sheets electronic file(s) attached
1X-1 Request (including declaration sheets) 4 v
IX-2 Description 32 -
[X-3 Claims 2 -
IX-4 Abstract 1 4
IX-5 Drawings 7 -
IX-7 TOTAL 46




entitlement, as at the international filing date, to claimthe priority of

"the 'earlier application VII1-4 Declaration of inventorship (only for the _
pur poses of the designation of the United States of Anerica) VIII-5
Declaration as to non-prejudicial _ disclosures or exceptions to |ack of

novel t%4%? X Check 1ist number of shegts electronic file(s) attached [X-1
Requesgc kitgbgtd ng decl aration sheet ‘§ 4 | 1X-2 Description 32 - |X-3
Claims 2 - I X-4 Abstract 1 / bindgRNuawsigs) 7 _ | X-7 TOTAL 46 P04-50 4/4
PCT REQUEST Original (for SUBM SSI ON) Acconpanying |Itens paper docunent(s)
attached elAccoryapiniogtentsi | e(s) atlt aghverdocutexisifome cdl culemtrprdrie@Heetd | X- 9
Ori gi n¥® sEppaaeten pesver of attjorney _ ¥ X-11 Copy of general power of
attor ney | idhl sspepanet @atomgll C4t 1 ons conger ni ng eposited m croorgani sm or
ot her ixl3i O[cOHJbiGenbral PAvtrGTahomey | X L7 PCI- SAy"E physicgt—media + X-19 Figure of
the draw nEsathdcion tntthe, —acgonpany the—abstract+X20—tangtage—of il i ng
of the i nt pémadimbadanshapaaese | application X-1 Sijgnature of applicant,
agent or_pepsAcsEpr esent ati Ve
[X-17  [PCT-SAFE physical media - <

IX-19  [Figure of the drawings which should
accompany the abstract

1X-20 Language of filing of the international Jap anese
application '

X-1 Signature of applicant, agent or
commoen representative

X-1-1  [Name (LAST, First) SAEGUSA, Eiji ) Seal

X-1-2  [Name of signatory
X-1-3  {Capacity

FOR RECEIVING OFFICE USE ONLY

10-1 Date of actual receipt of the
purported international application

10-2 Drawings:
10-2-1 |Received

10-2-2 |Not received

10-3 Corrected date of actual receipt due
to later but timely received papers or
drawings completing the purported
international application

10-4 Date of timely receipt of the required
corrections under PCT Article 11(2)

10-5 International Searching Authority ISA /JP

10-6 Transmittal of search copy delayed
untii search fee is paid

FOR INTERNATIONAL BUREAU USE ONLY

11-1 Date of receipt of the record copy by
: the International Bureau ‘




X-1-1 Nane (LAST, First) SAEGUSA, Eiji Seal X-1-2 Nane of signatory X-1-3
* Capacity FOR RECEI VING OFFI CE USE ONLY 10-1 Date of actual receipt of the
purported international application 10-2 Drawings: '.. 10-2-1 Received
10-2-2 Not received 10-3 Corrected date of actual receipt due to later but
tinmely received papers or drawi ngs conpleting the purported international
application 10-4 Date of tinely receipt of the required corrections under
PCT Article 11(2) 10-5 Internati ongbrSaarcarrag Aut hority | SA/JP 10.6
Transmittal of search copy delayed until search fee is paid FOR

| NTERNATI ONAL BUREAU USE ONIBRUOLT PROPEG NG L.AEEER Hi1Dof the record copy by
the International Bureau -dxeraREel bblrtiNiNcEG odRPNCI NG LACTIC ACID
BACTERI A- CONTAI NI NG COMPCOSI TION 5 FIELD OF THE | NVENTI ON The present

i nvention relates to equol-producing lactic acid bacterial strain, a

conmposigti on conprising said | afcltﬂ@ el %Hﬂbg‘bﬁﬁﬁq strain, and a nethod of
produci ng equol by utilizing erial strain. 10
BACKGROUND OF THHhd NvENEh ONLihteriaiorharedhadbsr o bapol-gprodtiedngosadtyic n

. _Uni f ' h i sof.l i s.of |
Curope Sl plEk ) SR 00 AL R Bl YA

bacterial strain, and a method of producing equol by utilizing
sald lactic acid bacterial strain.

10 BACKGROUND OF THE INVENTION

It has heretofore been reported mostly in Europe and the

United States of America that isoflavone (soy isoflavone)
contained in soybeans has prophylactic efficacies (antiestrogen
effect) in 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, hypertension, etc. (H. Adlercreutz et al.,
(1992} Lancet, 338, 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. Agnusdel 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
osteoporosis, the efficacy of soy isoflavone is surpassed by

30 fhat of equol, the metabolite of soy isoflavone (D. Ingram et
al., (1997} Lancet, 350, 990-994; A. M. Duncan et ai., {2000)
Cancer Epidemiology, Biomarkers & Prevéntion, 9, 581-586; C.
Atkinson et al., (2002) J. Nutr., 32(3), 5955; 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)). ' '
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2001), and. in Decenber 2002 a conprehensive review of studies on equol 5

was al so repRFiedIthmby, fAr gEeyfan igfdisdeacsrands Eratdpdediaat, ddwdeni
circles thghyemiigicait BgNSEVoitd tof ebushficagh&srLia l{%‘?ymhﬁﬁééﬁ@é‘e (K.
D. R Settchell et al., (3002) J. Nutr.,” 132, 357/7-3584). Futhernore,

conpar ed with- s&P83ofl-avone, equol is 10 delivered to tissues such as the

preast Ul SCHERINEIRRAE. ¢ 78k ! SPUR WAL DVe! Mo BR Y 8RTL CLEGY) and,
15 The Prostate, 154, 68-78).

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

20 Nutr. Metab., 45, 113 (abs)). Individuals who cannot produce
equol are suspected to be lacking in equol-producing bacteria in
their intestine. In such individuals, it is suspected that the

. expected antiestrogen and estrogenic-like effects may not be
expected even if processed soybean foods are ingested. In order

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

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

30 - strains of microorganisms and identified them: namely
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 patént claiming inventions concerning these
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15 Item 1. An equol-producing lactic acid bacteria-containing
composition comprising, as an essential component thereof, a
lactiq 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.

Ttem 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




10 identified m croorgani sns. The present invention has been devel oped on

« the basis of the above isolation and identification of this novel strain
of lactic acid bacterium The present invention subsunmes the follow ng

i nventions sunmmarized in paragraphs 1-1%7 15 Item 1. An equol - produci ng

| actic acid bacteria-containing conposition conprising, as an essenti al
conponent thereof, a lactic acid bacterial strain belonging to the genus
Lact ococcuggquhaying an ability to utilize at |east one daidzein conpound
selected fromthe group consisting of daidzein glycosides, 20 daidzein, and
di hydr odai dZ&iem %o pFhrlrampegisdion| aeperdithdoc drposy twinictadesondsi et o 1t em
1, wherein éf’ﬁ.do 'é“‘fdﬁne%%hglmﬁféd@éﬁ o %'39 @{Elh?”g' ng to the genus .
Lactococcus actococcus eae. ltéem 3: € conposition according to
[tem 2, wherﬁlem Sai dA lﬂéthmbtqfcpaoﬁdcha@t@mial compaisibg| tdregistgpt of

. Lactocqccu Lact.oc cus 2 2 depo d _ynder_. FERM BP- 1 |tem 4.
The coggos??%gﬁn%é%6¥ § Pslatéﬁ?ﬁ?ﬁﬁﬁilﬁir &Bng?}%RQﬁfgaﬂp %gﬁsgeﬁﬁ% nmenber
sel ected fLambb@c@mumvmgsaﬁt apgl Dfy tdaddel Be CQNROLTHES na@EmPaned etd
conpound- cont @i ni n gredients, 30 vitem5. The conposition according to
Com 4 whBFRNCR MGl ATePR bR - ConERERGST HFth EREm £n8 (A

flour or seynsibting |deMabdzdhs EoMpasidd ARaaaEPaLENY dohpolulL4 Which is in
the formof a beverage or. a mlk product. 35 Item 7. The conposition

accor di ng £enFeEMDg fianedierbfpri sing -4- equol. Item 8. The conposition
accordig\g t orddreol WHE hdihda ab-BEralfg nacpfxt%nf 9, nﬁﬂéﬁéima&r@gaeg-gf soy

-mlk. Item9. A nethod of producing equil conprising t step o etting
a lactic agfddpereimyial strain beleonging too thReggewsistadtasiogegsciis havi ng

an ab"'tYLEQtHEbL%ﬁéfg%ﬁyibgée'“ conmpound to produce equol act on at |east
one nmenber selected fromthe group
Ttem 11. The method according to Item 10 wherein said lactic

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

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

Lactococcus

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

A speqific 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 bacteriological characteristics of the lactic acid

35 bacterial strain are described in detail bellow.




consi sting of daidzein conpounds and dai dzei n conpound- contai ni ng
~ingredients. 10 Item 10. The nmethod according to Item 9, wherein said

|l actic acid bacterial strain belonging to the genus Lactococcus is

Lact ococcus garvieae. |tem 11. The nethod according to Item 10 wherein said
| actic acid bacterial strain belonging to the genus Lactococcus is 15

Lact ococcus 20-92 deposited under FERN BP-10036. Item 12. The nethod

accordi ng torltemabe WELRLRtH NS dgidzRIg umCOMPoOUNd- cont ai ni ng i ngr edi ent
is soybean flour or soy mlk. Item13. Alactic acid bacterial strain
bel ongi ng t o t heTRjeshustnader shove ugoed alepwsimeddonender FERM BRggend6- 20 The

equol -pro i | i rd a- GO i.ni ition of .the

i nventi ondﬁg%ﬁ(}%)lbgigﬁrﬁ gg't g??‘g‘%&ef‘rfﬁrﬁ( %%g'lﬁ’\e ac@gqg;(s%ffa ACTEr Al strain
bel ongi ng Mediww) gdveus culliuvred coraerciieaddyolin pumdirdenrgbliactae wactid
bacteria-c I nin 5 osifiqn of the inventjon conprises,. as.an
essent i%l Qg%%ipc‘)ﬂr?é’%t at%hgﬁeo ?rléigct Noar: (4] S‘Hﬁ{'éjf‘? |ae§i°$’3fﬁﬁli%|%g?7ﬁ§ to the
genus Lact Beoctiihduns.nglien allidniby MoEPREDIGE iaCtrh¥Ebd)id & dilriduilae at

| east one dai dzein conpound sel ected fromthe group consisting of daidzein
gl ycosi des®t dEIHFET HAaRY - dVhby Rsdd dhsi ﬁ“r§ec%@£WéBPeﬁﬁ%&ﬁ@ equol . A

speci fic ewermy emiotsdi dnbagssenas il gl@@?tahii@é &SI Bnl 8¢ hgat OGREGUS 20-92
( FERN BP- 10036; which _the inventors isolated from hunman stools and
i denti fi edt@ . operpaRt Br i Ay cMerebekegiicadilyt i ¢85 b3 a WEamactic aci d

35 bacteripbsstial Riplecdesssi badiknsdesah | ié"ﬂdtow&oﬁé%eﬁjé: State of growth
r n

on the nmedium This strain shows good or nornmal gro G (Eggert h-

Gagnon) agar 11BL Rigicdeaicalerharaeeristdc@AM (G fu Anaerobic Medi um) when
cultured ar\ﬁaiqr 08} £ A Eé?nﬁr}a%ﬂ%r?gjrcgi&hh"‘ﬁ thd steel wool at 37C for 48
y at

hours or cultured aerobically at 3
(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) H&drolysis of esculin: +
(7) Pyrrolidonyl arylamidase: +
{(8) w-Galactosidase: -

20 (9) B-Galactosidase: -
{10) PB-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




for 48 hours. The colonial norphology is raised in a circular ~or convex

" manner, with both the surface and peripheral edge being snooth, and
assunmes a gray-white color on EG agar and_a tan-brown color on BL agar

Mor phol ogically, it is a G am 10 positive diplococcus. This strain is not
sporogenic. Il. Biochenmi cal characteristics (1) Optinumtenperature for
growth: 37C (2) OptinumpH for growth: 7.0 (3) Liquefaction of gelatin:

15 (4) Produs)i @rgahiacetdd ncdupuBaimiony a€teei @it zatibnHydr gdpisire of

hi ppuric acid: 6) Hydrolysis of esculin: + (7) Pyrrolidonyl arylam dase:
+ (8) a- Gﬁ#ﬁ%?% i dase: 20 (9) O Gal actosidase: - (10) (3-d ucronidase: -

(11) Alkaline phosphtmge:(peptbid-FEMSH r@cﬁrasdta@‘heﬁagbﬁedﬁ:}@)(p ghpd ne
di hydrase: + 25 (14) A55|n1lat|on of carbon sources Ri bose + L- Arabi nose

- D- Manni t 6PREenEs S Hindomsedoas aeidiie utipizaghen gaedium andl PEF -medium
D- Raf f 'Sqosguogﬂlﬁ’ér?ﬂ’éf w’iihggiﬁegﬁg at 6 f(légé %H@&E&e@ﬁo% GeNROosd L af t er

utilization peptone or gl ucose Using eptone-yeast exiract Fi el ds)
nediunl(peﬂtﬁﬂhn of the invention was cultured aerobically at 37C for 72

hours and the organic acids in the cultures were assayed by HPLC.

The results (unit: mM) are presented below in Table 1

10 0 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;




content: ca 5% used as sugar utilization nmediumand PYF nedium 5

suppl emented with glucose at a final concentration of 0.5% the strain of
the invention was cultured aerobically ag 37t for 72 hours and the organic
acids in the cultures were assayed by HPLC. The results (unit: m\M are
presented below in Table 1 10 Table 1 Organic acid 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 a?ceids2nciatMdo3239. &ia M@mwsafméméi%ag))o ik tﬂe%ﬂfﬂ[%&!ﬂi&' c
acid nd nd _i-Butyric acid nd nd n-Butyric acid i -Valeric ac

nd n-Val ePfcSEE®nd nd nd = not detected Fromthe above cultural and

bi ochem cal char ggéAEicid e Livbheosh alibkniDos LAYENU AL I 3 6l,as5) T o
il

into Lactococcus garvieae which Is a grampositive cOccus efs from
its type 32rant qepanidiedeit Kltl'H thﬂ(rl‘amonal IDvoriakie @f Aﬂvhm:)@cl Bal z,

R, Cold i ngpaM L0 Ehsehsha 'i/gcz%[ciﬂ) ococcu%aS%j]e%P =) egg S{)E&%{i}%ménd

rel ated streptococclt to the genus
M crobi ol . DGBQSEMQ&,ISIQ%ukuba -TentAHICA39211 ( JOMEIA3 )L -aRImATCCA49156

JCMB735 td | iszat i rch. Therefore, the inventors named
ghi s st r?ati) n l?%csg}:c'u#’% ﬁﬁzk%lﬁd%dr"a'paﬁq eHaP?nvﬁ‘ﬁ (% HEINEEY ofdd A98i tut e
of Advancedndieﬁ‘ nichus tadomls sSoh enaabean b £T FERM oYY 491t eTRaL | @ﬂ@&odi@ta%&%,m

tral 6, 1-1, Higashi 1-Cho
Grgani sm Deﬂ%%&?éiééedAhggegsgg gﬁ%é%ﬂ%reaty deposit, é%d the acce551on

10 number is FERM BP-10036.
This strain was found to assimilate glucose and, then,
elaborate lactic acid (L-lactic acid), verifying that it ig a
member of homofermentative lactic acid bacteria.
Furthermore, sequencing of the 16SrRNA of this strain
15 revealed 99.189% homology with the type strain Lactococcus
garvieae (JCM10343) and 99.375% homology with Enterococcus
seriolicida, JCM8735).
Incidentally, since Enterococcus seriolicida referred to
above was akin to Lactococcus garvieae in DNA-DNA homology
20 analysis, it was reclassified into Lactococcus garvieae in 1996.
Therefore, Lactococcus garvieae has two type strains (JCM8753
strain and 10343 strain) which are dissimilar in origin.
Enterococcus seriolicida (JCM8735) was derived from the kidney
of infected yellowtail and the intrinsic Lactococcus garvieae
25 (JCM10343) was derived from bovine mastitis.
To explore the relative homology of Lactococcus 20-92 with
the above two type strains, a phenotypic comparison was made.

The results are presented below in Table 2.
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was derived {rom hay [I[I . To exptorg theretativehorology—of
Lact ococcus PQeBgn ifié e two type dtrains, a phenotypic conparison
was nmade. The res ﬁ(g presented bel ow iin Table 2. -8- Table 2
Characteristics Strai'd ©f JCML0343 JCRB735 |i nventtion Deaninati on (JArg
NH3) + + + Tenperat yge-dependence of ,growth) 10C 4 + + |15C + + + 30C + +
+ 37C + + +
BOOC + + +
37°C + + +
40°C + + -
45°C - - -
PH dependence
of agrowth
PH4.5 + * &=
pH7.5 + + +
pHgo 6 -+ + 4
Salt tolerance
(NacCl)
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 (JCMB735) of Enterococcus
seriolicida in growth behavior at 40°C and in the production or
non-production of guinone.

10

Accordingly the present strain was

judged to be akin to Lactococcus garvieae (JCM10343).

The present strain Lactococcus 20-92 can be classed among

Milk-cultured Lactococci in the GRAS [acronym of Generally
Recognized As Safe list by FPA (Food and Drug Administration,




40C + + - 45C - - pH dependence of growmh pH4.5 + pH7.5 + + + pHI9.6 + +
"+ Salt tolerance (NaCl) 6.5 + + + Peptidoglycan Lys-Ala-Gy Lys-Ala-Gy
Lys-Ala-G@y Quinone type MK-8,9 MK-8,9 qui none MK denot es nenaqui none
51t will be apparent from Table 2 that the present strain Lactococcus
20-92 was in agreenent with the type strain (JCMLO343) of Lactococcus
garvi eae in phenotype but was different fromthe type strain (JCMB735) of
Ent er ococcUss.Bey] dridiita sargtpvad Hahad 95 dbndlferdd tonbé heigw oduction
or 10 non-production of quinone. Accordingly the present strain was judged
to be akin to LafttR &Py LEGECFICHED FE3 L eTRe Ef‘%%ﬁ{s §P*ﬁa_ﬁn’_¢ep0rht
Lact ococcugved- Sdggetit by ShaspeehSsmNG1tY k- Aithid "R RCLAGORLLd N d he
GRAS [ acronym o?ggGen.ergﬁ%I y _Rgcognl zed Ky Saf e I%st bylg%DA ?Fpodr andsIDrug
Admi ni st r aftP oprodurtignsof yiruhent tsbsipacesasueh fampdoxingonsithend s be
high. Wth s c | ' pport, ever
SUggest) g T e e ety Fo FOam b o RS $RueBabEoes e B o) o
virul ent sabstierecxf figh ssfebxins, either, so 5 that this bacteri al

speci es i s gener n dged to be a species of high safet ,
Ngreov'er, Lgct oc%{):%:%%‘?%;r \%’yggggﬁggugog‘?%vﬁeﬁggﬁaﬁe?% F q%ﬁn aﬁgﬁéﬁ%‘h]&n
cheese, ramonidkells ahessed neatmilliodpebeessd@rméHy\pricalpes attder StRF-age,

- i i i i | and), d
pl aa-som (g ferapnt ed Lishoprodyel widely 10 copsyred, 'n halland), an

10 consumed in Thailand), and Toma Piemontese cheese which is an

artisanal protected denomination origin (PDO) Italian cheese,
i.e. traditional cheese in Italy, among others, and reportedly
this microorganism is detected at a high incidence of the order
of 10° cells/gram from plaa-som and 10° cells/gram from Toma

15 Piemontese cheese, but this food has a long history of eating
assuring the safety of this organism. (P-M. Christine et al.,
(2002) Int. J. Food Microbiol., 73, 61-70:; M. G. Fortina, et al.,
(2003), Food Microbiol., 20, 379-404).

On the other hand, Enterococcus seriolicida is reportedly—

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

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

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

35 phagocytosis by macrophages, with the result that the particular




artisanal protected denom nation origin (PDO Italian cheese, i.e.
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Thus, 1By W-@g@u@lm ablllty

(2) Daidzein compounds and daidzein compound-containing

ingredients

Daidzein compounds, which are utilized by the present

20 strain Lactococcus 26~92, include a daidzein glycoside, daidzein,
and dihydrodaidzein. A specific example of said daidzein
dglycoside is daidzin. Daidzin is an isoflavone glycoside having
daidzein as the aglycone (daidzein glycoside}. Referring to
'daidzin, it is utilized by said strain of microorganism to

25 liberate daidzein which is further utilized by the strain to
give dihydrodaidzein, from which equol is finally produced.

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

30 the same. As a representative example of said material or
ingredient containing said 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,

35 for example “Fujiflavone P1l0" (registered trademark) from




fermentation in soy mlk as used alone, the strain utilizes 10 daidzein
conpounds in the soy mlk to elaborate equol. Heretofore, there is no
report available on lactic acid bacteria of the genus Lactococcus which
ever have such an equol - producing abirﬂﬂy Therefore, the present
invention further provides a novel strain of lactic acid bacterium having
such an 15 equol -producing ability. (2) Daidzein conpounds and dai dzein
conpound- cPaY 8¢ . | NGGL]i 88k SodAidlzel SRS WhiglwaLg, utili zed by
the present 20 strain Lactococcus 20-92, include a aaldzeln gl ycosi de,

dai dzei n, CgRRCRdRANGAdNdRE] hhoredinndi finclusespiat ohlyaisdydisozisivione

gl ycosi de p§t dagi £ 143 EdZLPal S j.50f l.ayo >Qsj de_having daidzein
as the agl¥cone (dé?ggéiEqéFg%%é?%g?#ﬁﬁEFégf?ﬁ%&%%ﬁ' S aziR, it is utilized
by said st FaRRbergifney Benghdi amd txodts dfi kedat e aaiaizeiont )whirel ¢loveyr t her

tiliz b train t Y i_ hydr odai.dzein, fram.whic¢ch equol jis
1l‘J i nal | gﬁ pr%%i%%gff ‘ Ieﬁdﬁlhegggg%se%ﬁf‘ﬁ EnFESRY ISR B IR bRt af 58 - used

as the substrat eFufitters ehsinpate oNCsallE Haiakedn YoriRhdericdnta@APAYNds but
eri.al.s ingredients containing 30 the sane. As a

al so varioys_nma l.s or t ) !
representa#ﬁ%%? %&ﬂﬁﬂ%?chdgﬁi?PFmﬁégx dheopboyegientiionede §red mrtryisdisd
dai dzei n csogound Soyibehar, r rdate, asootddirdkAaRu CORRPWIvEONhRES A9 etc.

i ngredi ent i sof | avone can_be nentioned. Soy isoflavone is already

L, S0
avail abl e ‘%’?En"i‘ PeEspedsBEput saderpat s heugh asesoYbaRMi¢®h, such
connemmial(fﬁfﬁbﬁﬁfiaoﬁi)ﬁObofréﬂﬁgﬁ?QSEﬂklf£§f@”€é{gygéﬁéEﬁghffeffﬁéd

trademark) from-11- Fujicco Co., Ltd., can be us reover, said
dai dzei n POMPSUHE-cE/Faiihg Foihaas dypopatylidestnest . onky. soy i sof | avone

but al S0 praftiertia96aS paSARLER. tifarorkUdaHA "R SANIAR (LBHERELGT ana Bent h)
e al falta,

and root of kudzu (arrowoot), red clove, etc., and isoflavone
deri vat i ve20XRGiNat iSAY EHEeef Mokao. Kemphbr axdmEmentbdsacy bevatages .

ﬁggg??QF;C@ﬁééérﬂdﬂérﬂaﬁgr&ﬁbﬁ?iaﬁiyﬂé&#%%iﬁohaQHLXiﬁ*E%ﬁ%%ﬁ% Tl é£g5¥££ROOd
15 these not only contain daidzein compounds but also estrogenic
isoflavones, such as genistein and its glycosides (genistin
etc.); glycitein and its glycosides (glycitin etc.); biochanin 2
and formononetin which are partially methylated daidzein and
genistin precursors and can be used with advantage in £he

20 present invention.

(3) Composition of the invention

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

composition

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

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

35 contains isolated cells, and lyophilizates thereof.




such as soybean, kudzu, root of kudzu, red clove, alfalfa, etc. but also

© processed products thereof, such as soybean meal 10 (soybean flour), boiled
soybeans, tofu (soybean curd), fried bean curd, soy mlk, soybean
hypocotyl extract, etc., fermentation Prloducts thereof, such as natto
(fermented soybeans), soy sauce, mso, tenpeh, and fernented soy
beverages. These materials invariably contain daidzein conmpounds. .
Moreover, 15 thesge n@i1@fles e@nkaid wiRkdaaiA %gﬁ&f?’r@& B o%ltﬁgng?:[ rogeni c
i sof | avones, such as genistein and its glycosides genistin e C); _
gl yci t ei n RRRLFRLLY (B ddedpsocedyns tdqmpéwal)lg @u:qmtc@mgntne ahnbism;omngraggﬁt |b 2
whi ch are tall.yv: ated dai dzei n _an eni stin precursor

used with ieﬂ‘ v%‘?f?aég%ltlrgﬁé ?ﬁ% % Sp?Iéosvgtﬁ'{’ %ﬁ’&eﬁf‘?'u“r.ehs @Sﬂﬁlﬁ@rtﬂ)rmof: t he

i nventi on for 13boaut efudloupsoditiligwiiagt the amiltivattieni atko®dedild R@n be

id i T |~ duci | acti ¢ _acid bacteria-containin
Comhosi | opeGvein HC el SRR, REY:S eBiiiy o, et Ronpohatid wwey eof

actic aci d(dant goirall oshimitede! DREEE L4 H Pudepisa LAC HOROCEHSRAYLNY an
ability to_act on the substrate a daidzein conpound or dai dzel n-containing

i ngredi ent"T0 produtE* IV eyddieSnCrhlE neARRY JYRPRELARE. LIbeoEeeelisinn- 92
being a reposisEIAitese canagpée bel kit 1hackhCadcih RAGLGL e&g}tﬁsﬁ&w dJeor use

as said eSﬁgntial conmponent usual ly are viabl e bacteri al rain but are

not |imitet’? FURYEHIP RaythR @¥endiopes cultures, crude or purified
prepariati ons of gucheyad tiur ﬁéce%ﬁh £ Cl:gﬁ tgallﬂ%o S0l o¢ ‘Egy :I?nv&péjiorbe

| yophi | izates thereof. -12- The cultures of actgrlal rarn-can
obt ai ned t¥pi'hal vhyonkaing ol hastesipr (sehls ot teguiivglene) sds aaid n a

Ted! um Sul a6 ledriger@hevbl, 1 xauBhe WS AR i8h GLF Hd 07 about 48

hours. Follow ng the cultivation, the cells’'¢c Fécov _
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can be préEéﬁ%ﬁﬂ'%szﬁeCﬁﬁgf%gfdgﬁﬁsm as sald active component. The

15 nutrients mentioned above 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, so§

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

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

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

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

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




manner. Moreover, these cells can be |yophilized. The resulting

“ lyophilizates can also be utilized as the active conponent of the
conposition of the invention. 10 All that is necessary for the conposition
of the invention is that it contains tHébacteria (cells or equivalent) as
said active conponent but, if desired, the conposition may be

suppl emented with nutrients suited for the mai ntenance (or growth) of the
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15 composition to be prepared using the above-mentioned quantity 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 hypodotyls, 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 amount of said daidzein compound and/or daidzein




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 Lactococcus 20-92 as an exanple, the nunber
of organisns (viable «cell count) is pref¥rably adj usted to about 108-109
cel1s/100 g 10 conposition. The viable cell count is determ ned as follows.
A sanple dilution is coated onto an agar med:cumf((ér bacteri a![ dcu[r';]gre and
cultured a ' 1 ; ak : LAre coun ) _
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above- nment L.gn | ; reference. (3-2),The daidzein |
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i nventi on dapaheseher contain, if necessary, at |east one menber selected
fromthe group consisting of the afornentioned di adzein conpounds and _
dai dzein conpound-containing ingredients. Among various kinds of daidzein
conpound and-adai (ﬂpiomeommd gcm@b@mgohmgﬁ{ qgieﬁ)r}hvg;é[giy?gybgsg hypocotyl s
food ingredjents prepared starting with n po , e
gggt i gul ar | 3 pr gg%r?@&?%ﬁc’naﬁﬁnﬁh? hg%‘ée,ntw BaYsEhodier srondminsefued. f ood

ngredionts are bhbtalircondl 8! bpech e ATRR0OLhER L ShRIEL GKIPLES of

sai d dai dzei n_ conpound-contai ning i1 ngredient are so.ybean our "an
ml k. 30 DOROEIRHEFidloder spusedritaivsierige Lhctioranidtfesnentatpen sdomot

accustamedih8tSate NONBLYORANS AN INB L NS LO0 (iUl £d1 g0t s can Lake the

conposition orally, and the 1 ngest m cr oor'gani sm ut?1fzes the formul at ed
subst r at e FBPEPIRRFAL IVige exapie t¢F enieqwotrganishefdodyse 35 The armount of
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equol-containing composition, such as fermented soy milk, which
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 favorable for growth of the microorganism, such
as BHI, EG, BL or GAM, or to cow's milk, soy milk, or a

35 wvegetable juice which can be used as foed, and carrying out an




Japanese. 5 (3-3) Equol-containing conposition of the invention The
conposition of the invention may further contain equol. Cenerally, one's
appetite for a food is whetted when the, food material is caused to undergo
lactic acid fermentation, for 10 instamC&. Moreover, Lactococcus 20-92,
which is a representative exanple of m croorganismfor use in the
conposition of the invention, has a very high equol -producing ability

(acti vi ty) anddiopiceeNbek YA DhREBh PLAM HES ot 378duBlg coNt al i ng
conposi tion, such as fernented soy mlK, Ich 15 is repareg by permtting
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enployég. gﬁ%ﬁgﬂg¥ﬁé§£,g§%|% H%HER%$REWﬁP%i%P%F%#ﬂ%&ﬁ@dgfT%ﬁﬂi&Vﬁgﬁgﬁ, soy
flour or ihecitlidee sdze pfetles meidrodrgaaf snresh Ipecielectedatpbe e t he
equol-containin%) 2 c%nEo ition of the invention is the fernentation
product obtX¥ned ﬁ%og plot@sPMi A -conpri ses addi ng soy isofl avone or a

food material comi aitlisnghahhet) €he Wdul-eoRedinih@ Ebnpelst #h bAdof thes
m croorganjism of the invention, preferably Lactococcus 20-92, therein to

cause fer mERYSREIAR RBr Be pRFRFUGHr | This ([ WeesitdPRefitho fRPdd e it ect ed

by theor og@suteageiieh tEeMPbdFETesR@dbRE foRth GelL HIREH + 3PP IpRfadhe
m croorganismof the invention to a mxture of a sterilized substrate
sol uti on a®® & fepdt Credt PRRETRGRTdFSLapredaek . gMoneaver. tthe mredysedani sm

such as BbhyoFGarPbeOks e®@ add pd(ﬁg‘ﬁi./fiem £¥om SR Tohkur8 vhodp qieget abl e

j ui ce which can be used as food, and carrying out an -15- anaerobic or
aer obi ¢ f cFeREMRMGGOY PHedeh in t¥PCpeidee known manner, optionally

formulated with suitable amounts of other food ingredients or
15 the like, and processed into suitable focd 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 Kasel

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
a naturally-occurring substance. Moreover, because it is
prepared by using the lactic acid bacterial strain, the risk of

35 . contamination with chemicals originating from the production




stationary conditions for about 48-96 hours [where necessary, a pH control
- agent and a reducing agent (e.g. yeast extract, vitamn KL, or the like)
may be added]. In the above procedure, 5 the anpunt of the substrate may be
about 0.01-0.5 ng/nL and the i nocul uni $Pze of the m cr oor gani sm can be
selected fromthe range of about 1 to about 5% In this manner, the
equol - cont ai ni ng conposition of the invention can be produced. This
conposi ti onifen HeoalPl AL haditRondD AMVAHHRRE | RibReyADQY emdeseli 86 form
of a fernentation product as a food or a pharnaceutical product. Mreover,
the producd® Veddu@F EaNobe tasflenead Shavourad ifapd com baanentiianed.broth or
fermentation product in the per se known nmanner, optionally formulated
with suitable anbunts of other food ingredients or 15 the |ike, and
processed {4 sufemits @ff doddf orms or pharmaceutical product forms. The

I sol atizon and pugification referred to.abgve.can be . achieved. by, for
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or phar macautdseRintha0ddéhporiéhthanp cofbeast Borl wiktn et spatib el adinle
restricted. Preferably, 25 however, the anmount shoul d generally be such

t hat about®H Sty of equol will be contained in each 100 g of the total

conpogiot i on. ThesfA%ARCEo0A L8R I thRecBRPSMCEi TP MROThE! ofvalcidie
I nvention can be confirmed by the nethod described hereinafter 30 in Test

Exanpl e 1.10H& e BP- BBVEERSR FPrBonPdikt Poerudt feami Abkati ran e  hi gh on
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natural l y-occurring substance. Nbreover, because It 1s preparedkﬁy usi ng
the | acti cEfe@.d aedérepnhpimingimicropacabsilaied IHrooneadi satfarthy t Bhe

chem cal s Qi HNRtbRIoE" P AR NtIBHCi L OPhe 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 Fformer
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
preducts of beverage form but also products of yogurt form. The
"lactic acid bacteria beverage” means a beverage prepared by
using a pasty or liquid product resulting from the fermentation
of a milk or a milk product with a lactic acid-fermenting

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

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

35 milk products other than the beverage form includes products of




-16- line is low As additional advantages, high yield and | ow cost as

- well- as savory taste and flavor as food can be mentioned. (3-4) Forns of
food 5 The equol -producing lactic acid bacteria-containing conposition of
the invention is generally processed i ntdd-food forns conprising the
particular, lactic acid bacterial strain as an essential conponent in
conbination with a suitable edible carrier. 10 Specific food forns of the
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drinks, fermented fruit drinks,” and ernen soy m drrnks etc.

Exanpl es of p¥oduat jof Hapasthipawd), cyclodextrin, Benekote BMI (product of
Kao Corporation), etc.

15 The lactic acid bacteria-containing beverage as a
preferred specific food form is described in detail below.
Processing into such a beverage can be carried out by the
brocedure which comprises culturing the microorganism in a
suitable fermentation matefial containing nutrients for the

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

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

30 The cuttings, crushings, and grindings of vegetables and
fruits can be obtained by, for example, the procedure which
comprises washing the Vegetable or fruit, subjecting it to a
blanching treatment, 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.




35 m |k products other than the beverage formincludes products of -17- the
curd formsuch as yogurt. The solid food formincludes granules, powdlers
(inclusive of e.g. freeze-dried powders fermented m | k), tablets,

ef fervescent tablets, guns, gundrops, 5§d puddi ngs etc. 5 Processing into
these forms can be carried out in the conventional manner. Mor eover, the
carrier for use in the processing into such forns may be any edible

carrier. Rafideaulan! BePpedsired b%aﬁé!tﬁésa afﬂﬁe'ioiﬁeBQV' ﬁlglm:l.%@t hofeel
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mel ons, oranges, and mandarin oranges etc. 30 The cuttings, crushings, and
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15 homogenizing the pulverizate in the routine manner and a
solution of water-soluble soy protein in water etc.

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

20 material under stationary conditions. The medium may opticonally
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 vyeast extract, peptone, etc., vitamins, and minerals.

The inoculum size of the microorganism should be generally
equivalent to a wviable 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




bl anching treatnment, e.g. placing in hot water, where necessary, and
cutting, pulverizing or mlling it by neans of a crusher, 35 m xer, food
processor, pul per finisher, Mycolloider, or the like. -18- Juices can be
prepared by using a filter press, juiceddmixer, or the like. Juices can
al so be prepared by filtering said grindings (mllings) through a filter
cloth or the like. The enzyne-treated products can be prepared by
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sel ectléd example, a fermented soy milk beverage). This homogenization
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?, or a Sanwa Machine Industry Co.’'s homogenizer
20 (article number: HA x 4571, H20-A2 etc.) at not less than 150
kg/cm®. By this homogenization, a beverage product, particularly
a fermented soy milk beverage, which has an excellent
palatability, particularly a smooth mouth-feel, can be obtained.
In carrying out said homogenization, it is 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
juices, viscosity builders, surfactants, and flavors, in
suitable amounts. As a specific preferred example of each kind
30 of additive mentioned above and its addition level (% by weight
based on the weight of the curd-form fermentation product) are:
glucose 8% (% by weight, the same applies hereinafter), sugar 8%,
dextrin 8%, citric acid 0.1%, glycerol fatty acid ester 0.2%,
and flavor 0.1%.

35 ' Thus obtained lactic acid bacteria beverage of the




fromthe range of about 20-40C, preferably about 25-37C, nore preferably
< 37Cand the fernentation tinme is selected fromthe range of about 8-24
hours. For stable fermentation, it is recomendable to prepare a 35
starter in advance and inocul ate the féffntation substrate -19- material
with the starter for fernentation. The representative starter may for
exanpl e be culture obtained by inoculating the present strain of

m cr oor gani feet1dd&uohy 88t hOofeimittRisdy heiREd Al LR Sdhsbeate material
subjected to usual sterilization 5 at 90-121C for 5-20 m nutes beforehand,
yeast extr88ePtieRidive figPensedudriq muditeklpogeetaingrs Ha thke and

cultivatin 1410 IS ﬁ%ggp h a 8999% [;0Ns qgg ~t-The
starter thggnigg%g?gﬂ'géggﬁ#yg% tafﬁ% gggugﬁ% -1 (hgengﬁ%f t%§0t
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fernentgiigﬂafgfduct obtained in the above manner may at tinmes be a curd
form (a yogurt-Tike or pudding- like forn) and such a product can be
directly taken atha dexdie (Ihe¢akacimeursr) dff enseabeté grqaduedueani besai d
curd formcan, be further ho enized to prepare the desired beverage form
(for 15 exaRpT&OWELe Fﬁ?@ﬁ?&a s%?cc?ﬁ‘ﬁilgbg\‘?emge?ge THEE hER9E eFEL T o2 % an
be carri edsevérisy /F dnleedsner ytwrmgapizat, Mdéy @ded GHrdsbYes) tarfgn be
carried out usin%)Gaqlin's hi gh- pressure _honogeni zer [LAB 40] at about

200- 1000 kgF/ RN Pafrtdralaply Bpdtiictado- serredai dne 108r380 SEnef ®achi ne
I ndustiy CheverduMa@uet’ wibh(2rdidd1e edibetouiiA o 4P110HE01 A/l Gan at

not |ess than 150 "kg/cnR2. By this honogeni zation, a beverage product,
particul arP§ 1nge PE&Ed988y ni |l k beverage, which has an excel | ent

pal atability, pagt#giiy bpacsFRet SxapitdJeehe. %@gp -ﬂ%aigge@he I'n

carrying out said honogenization, It I's perm ssi ere necessary, to
make approphveReiqfl Iim ithg, fadd Eermorigathe affervescergHtadilest fierm, and/ or

add vari ougn 240 dony @3nMBC Prah Srdf YR} lRbrmBARE PY§ S d T shq sMBRUSELLH & Of
beverages, such as sugars, f?{)nt j uices, Vi sco@tyrbbwlég?fg, sugrn]tlj{ct ants,
and fl¥Hvorthejsame 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%.
Ambng 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%,




sui tabl e anpbunts. As a specific preferred exanple of each kind 30 of

< addi‘tive nentioned above and its addition |evel (% by weight based on the
wei ght of the curd-formfernmentation product) are: glucose 8% (% by

wei ght, the same applies hereinafter), "$dgar 8% dextrin 8% citric acid
0.1% glycerol fatty acid ester 0.2% and flavor 0.1% 35 Thus obt ai ned

| actic acid bacteria beverage of the -20- invention such as a fernented soy
m | k bevergggrebiRe 30a30pt | ca {pﬁr@ié@f@ﬁediﬁ NeOmpYkt fPeLorBilitiehSe! N the
conventional manner to provide the end-product. This product has a good
pal at abi | i ¥yt@r$a5dich §<d Aol BhEndiNeowiangeand 20y angl asgeobic Beidosage

(i ntake a ; t o} r ct can be judiciously selected according
to the aggﬁygg§}q%ghg%ﬂgggﬁ%,§éﬁ%H severity of illness of the recipient,
anong ot her var i B¢ esffeavedscest nprogurtt icontaihy ths twiciedgattaes abf v,

100- 30 erage,.pr o t with viabl e cell count of.
108-108%2??@%ré?igﬁﬁT%éeaﬁﬁggg é%%%3W655§? A&??ﬁ?éﬁﬁﬁigpggi??ﬁe%QEHbIe of the
conposi t i ovomporidngs andemby ooptivid1ayf pedchbotanad tdd tabler yesgerd dmbl et
form This form can be prepared by fornul ating 10-35% (% by weight; 15 the
sanme appli%@rﬁ%’%3ﬁmﬁ? ?Bﬂ%gﬁ¥%%ﬁﬁ%ﬁbﬁé Ehﬂlﬁﬁé&RRﬁQBn b&?ﬂ?ﬁgencarbonate
and 20- 70%ADéieeatRuiton), | Zehriddntef Makvess ept bul N diseREsctdht h 0. 01- 50% of

the bacteria (lyophilized cells) of the invention. The neutralizer to be
used in thP" Y PeAuRRtERY AL ConpoaRETe LD SWertRBAT af 19Ty sai d
sodi umoecar &ers¥h 120 pANdbAEre PUERHY AhAJ8ACAsPANAL @xhfp DENESAl;car bon

di oxi de gas._ . Representative exanples of said neutralizer are organic acids
such as L-3HtEMes agpdstarehes suohd ast whant cstandh apetaseosbixch.aciagn The
amount of seibiff iRkresfontes NOrelicRalsabl b 20 Sldsbuescofloguaduct of

the invention is such that when this product of the inventtTon i1s dissolved
in water, freckasaut mgdtose, xylose, lactose, etc.; sugar alcohols such as

sorbitol, mannitol, maltitol, xylitol, etc.; sugar rearrangement

15 glycosides such as coupling sugar, palatinose, etc.; excipients
such as calcium phosphate, calcium sulfate, etc.:
binders/thickeners such as starches, saccharides, gelatin, gum
Arabic, dextrimn, methylcellulose, polyvinylpyrrolidone,
polyvin&l 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 relationship of each to the essential components, the
proportion of the preparation, and method of production of the
preparation, among other factors.

Furthermore, in the effervescent preparation of the

35 invention, vitamins, particularly cyanocobalamine and ascorbic




shows acidity, particularly an acidity of pH about 3.5-4.6. Mre
~ particularly, the anount can be selected fromthe range of 10-35% sodi um
car bonat e and/ or sodi um hydrogencar bonate and 20 30 70% neutrali zer.
Particul arly, the anobunt of sodium car béate is selected fromthe range of
11-31% preferably 22-26% sodium hydrogencarbonate fromthe range of
10-35% preferably 20-30% Anong these alternative choices, it is nost
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20-25% The 35 anpbunt of the neutralizer is selected fromthe range of
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range of 8-15% The effervescent product confai roorganl nmns of 5
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dextrin, ethe; pﬁ@mﬂaa:rmdestu@é] iaBrefitG s &n %@Céﬁ%rvefsb@ﬁwﬁ&blémlﬂdﬁe
xyl ose, | act osl? etc. %ug al cohol s such as sorbitol, mannitol,

l g%

mal titol, prepare 1ghind SvdeRERHS ierinead, SMaURts Leh BRe coupl i ng

sugar 1qoa| ﬁé$§&$ﬁveﬁtlﬁlgreﬂ%§hﬁ ERtikingUeRedS & CﬂﬂUBe%BQﬁﬁheﬁé Wit £ iy
sul fate, etc. bi nder s/t hi ckeners such as starches, saccharides, gelatin,
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al cohol',  hyes xRV oRbLs 956k M&@”%Bf”m@&ﬁ{dé‘ 20 gum tragacanth,
casein, alginic acid, etc.; lubricants such as |eucine, isoleucine,

L-val i ne, sugar B3% Q@Paﬁﬁaﬁége‘hﬁtﬂéﬁ dinventieneakhes mt@lmﬁgnégnulm
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cel lul ose (Avicel, Asahi ustr
Carbok&het$@¢%m91@ﬂh§§elPCN€$$r and be admlnlstered 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
par{icularly restricted but generally 1-2 tablets of the

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

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

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

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

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

35 microorganism (primarily live bacteria) as mentioned




25 car boxynet hyl cel | ul ose sodi um (CMC- Na), carboxymnet hyl cel | ul ose cal ci um
(CMc-Ca), etc.; surfactants such as pol yoxyethylene sorbitan fatty acid
ester (polysorbate), lecithin, etc.; dipeptides such as aspartane,

alitanme, etc.; and sweeteners such as éPévia, saccharin, and so forth.
These can be judiciously 30 selected and used in suitable anpbunts taking
into consideration the relationship of each to the essential conponents,
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preparation, anong other factors. Furthernore, in the effervescent
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the inventjon jn the.effervescent tahlet form can be prepared by weighing
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and processi ng tierevsal,e thy efifiel dirchicipawdast €O Ngd RS Yatem®@hhod or the
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of the i nvERTTOIT0NGEMBBEAT Il O ARDATVEBRLRR (AP GO% FETENHEL Hor m
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adm ni stered orally. The dosage (intake amount) thereof can be judiciously
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15 inhibits taste and flavor deteriorations 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,




The particularly preferred bl ending proportions of the substrate daidzein
= conmpound or dai dzei n conpound-containing 25 ingredient, the particular
| actic acid bacterial strain, and optionally fornul ated ot her ingredients
in the conposition of the invention, péf-100 g of the conposition, are:
t he dai dzein conpound or dai dzein conmpound-containing ingredient within
the range of about 10-50 ng cal cul ated as dai dzein, the nunber of 30 the
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10 contain viable bacteria. Wen said conposition conprising viable
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heat sterililzation to Ki the bacteria. Such a heat sterlrlzatlon gi ven
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15 aﬁmonium bases, sodium lauryi sulfate, etc.; humectants such as
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 prepared in
the forms having the conventional coatings such as sugar-coated
tablets, gelatin-coated tablets, enteric-coated tablets, f£ilm-
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




phar maceuti cal preparations generally containing said defined lactic acid
< bacterial strain as an essential conponent together wth a suitable
pharmaceutically acceptable carrier. 25 The carrier includes various

di luents and excipients, such as filleRd9- volume buil ders, binders,
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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 can
be transported to the intestines without being attacked by
gastric acid.

The equol-producing lactic acid bacteria-containing

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




20 Furthernore, where necessary, tablets may be prepared in the forns

- having the conventional coatings such as sugar-coated tablets,

gel atin-coated tablets, enteric-coated tablets, film coated tablets, etc.
or in the formof double-layered tabletd6-or nulti-layered tablets. 25 The
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vari ous pg%lenf&?StP§C?§$é&§J%ﬁp§% §%§?£%%££ %é%? w%gdsshghgévéh?tﬁyo t
i |l ness. Fof eqiwdnpkeretedd@ imbihet siripel 6§, tlso|pansons whe uspe nisalans the

el ST onS, oorff@ARYER: of ths AL of" B3I £ Head+O63hhd1 ENhidlE 1.2
15 mg)/day.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagrammatic representation showing the
relationship of incubation time to wviable 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




suppositories are admnistered rectally. The dosage of said pharnaceuti cal

" preparation can be 20 judiciously established according to the nethod of
adm nistration, the patient's age, sex and other factors, and the severity
of illness but is preferably about 0.5-2F-ny/day in terms of the

m croorgani smof the invention, i.e. active ingredient, per kg body

wei ght. This preparation can be 25 adm nistered in 1-4 di vi ded doses a day.
On i ngest| oRciiashio $idl a8pindind HRLEUIBES! bt ol LBYSEtaPN. the
mcroorganlsmlnthe conposition finds its way a |no wer

di gestive $EBERn W@Be%ntmveﬂa@qﬁpmaﬁcet h@zuoﬁtﬂatqdnahnglabaallumﬂ eby
t he expect a XpL e s connection,. the. ticularly
preferred %?%Sé éf'l'lo%rgl aglés&%ﬁe %t%grg g Eoat TP Tanea", aﬁf‘f’?lg\%&ﬁlthe

m croor ganfest darempie tlr-ansported to the intestines wt hout bei ng attacked

by gastric acid. The equo)-praducin ctic acid bacteria-containing 35
corrpos?jtl on of the Ff‘igén?l:'o% aagid Qﬁﬂ@g 1¢ CYHE SAIGAE L RBNTROVENY 188 ~ysef ul
for the syrrptomuaclon@pr;yI@(llsacaaatiéﬁaeﬂwttd)fw_abhal 8611 VYU as

post menopaus osteoporosis and climacteric di sturbances in mddle-aged

and el derly "r%’ﬁ"mﬁﬁ’cPPYpFBﬁhW%%%r%ﬁ&olt AeserEPed chih TestaBsample shed by
‘adm ni stering an eff egrsyemMbpA bR icAMRYIRGA06® "BES | fin@iir@bnt he 1 nvention to
the m ddl e-aged or e!TeTIWr_‘Wmﬁrrr—rrreqm—rggLor causi ng them
to ingest the sHife fopdevdpgeexanplemmainprednctdprdof Udte gavod-is not

par ti gl arpyodi&sitly Ake¥ikNSof @t dddial oﬁt’%%fl % ’Bcinha%sﬂ&&&\{ €5 @ control

the various mani festations of osteopor03| S cteric disturbances
-acconpanylWﬁlﬁ%@r&néﬂ‘é@ndﬁmmrﬂheWtMIm‘@yed: dnstent tex [3n wonen. As
a rule of fhwir 2QU8YeLnat HSfi a eral | | ect sothat t he
anount of equol excret eé In t ec&ﬁ?}gﬁegoﬁ ?ﬁe é(;rc'rsoglr?%ﬁ%gh%gs' (?dﬁ

conposi t i ofhefinveatigrent i on reaches at | east 5 pnol e (about 1.2 15

ng) / day. 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 mkL
Vitamins & minerals qg.s.
Flavoring qg.s.

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

protein was obtained by dissolving 13 g of water-soluble 50y
protein in 100 ml of water, adding 10%-10° cells of Lactococcus
20-92 (FERM BP-10036), and carrying out fermentation at 375C 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.




BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a diagramuatic representation

- showing the relationship of incubation tine to viable cell count as

determ ned by the test protocol described in Test Exanple 1. 20 Fig. 2 is a
di agrammati c representati on show ng thézsfelationship of incubation tine to
equol - produci ng ability (score) as determ ned by the test protocol
described in Test Exanple 1. Fig. 3 is a diagrammtic representation

showi ng the Zactetadd@ni-B20kcinenitad Nkt i e to equol oilfPyl, as

det erm ned b%_ the test protocol described in Test Exanple 1. Fig. 4 is a
di agr ammat i cVEEFRER®M &AineFadBowi ng the time course of c@®rfeentration of
each of dai dgehfo£afgpounds and equol in the culture as q?%;tored in
accordance with the protocol 30 described in Test Exanple™2." Fig. 5is a

di agr ammat i cWakgFesent ati on showing the relationship of gtsrage period to

equol - pr oduci bility (score) as determned in accord th the test"
protocgl deggg?ged in Test Exanple 3. 35 Fig. 6 is a diggggﬂﬁ%tic

representati on sheniagtbleced -20UFairmentéd et e paizdentababavbyr s of the
equol - produgi.n I aiNn anges. in growth performance, equol-producing
oh iy, S RN s NEE e i tog Or o (BHIE Re004BLChe e L
Test Exanpf® cbwd.s miEkg(hdvisy & Goagih@niBlk Csd B ToRtaht 0pr SO g t he

rel ationshi f incybation time to viable cell count as determ ned by the
test prot o%f%a)tﬁéséfl bBdMHK ekl Gepifplet. 3 gEsPivaneater) CARGaNSYENY THE

| NVENThON oulih & elrtteh@Wt R6n Sx@mP)-es£0f PLOofideq of the equol 10 producing
| actic acid bacteria-containing conposition of the invention are intended

to descri ek hePFpugddon pfedt theezer drind pewdar: of | feymentied by it neans
be construed as @S aBBut! §° I8! bENzactococcus 20-92 (FERM BP-10036)

and 100 g of soy milk (soy solids 10%, daidzein compound content

10-15 mg calculated as daidzein), lactic acid fermentation was
15 carried out at 37°C for 72-96 hours for the production of equol.

This fermentation product was freeze-dried to prepare a powder.

The equol content of the powder as determined by HPLC was 0.1-

0.3 weight %.

The powder obtained above and various other ingredients

20 were weighed out according to the following formula and blended

to prepare the composition of the invention in the powder‘form

(food form and pharmaceutical product form).

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

0.005 g)

25 Excipient (corn starch) 17 g
Vitamins & minerals g.s.
Flavoring d.s.
Total | 20 g

(4) Production of a powder

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

Freéze—dried powder of Lactococcus 20-92 4.1 g

35 Excipient (lactose) 1.0 g




Exanple 1 15 (1) Production of a fernented soy m |k beverage The foll ow ng
- ingredients were taken according to the formula and blended to prepare the
conposition of the invention in the forglof a fernented soy m |k beverage.
Fermentation culture of 20 water-sol ubl™@ sSoy protein 100 nL Vitamins &
mnerals gq.s. Flavoring q.s. Water gq.s Total 150 nL 25 The above
fermentative culture of water-soluble soy protein was obtained by

di ssol ving 1¥ig¢amin¥ef aftriadlkl € soy protein in 100 m of gater, adding
108-109 cell s _of Lactococcus 20-92 (FERN BP-10036), and carrying out

fernentati onFaBVe¥&gor 24-48 hours. The water-sol ubl e s@ySprotein used _
cont ai ned abgt;30 1-2 ng, calcul ated as daidzein, of dai ?l?eén conpounds in
each one gram (2) Production of a fermented mlk The follow ng

i ngredi ents wer eAtGkerreadrdedi pgvder thie Lidcaioeabauanid 182 masd obbaprepdre t he

conpositio fo){ ﬂ'ﬁ%i vention 3%'-30_i E%hrrgt_ﬁlo'lkfrm.- : C ccus
20-92 f5er'rr€lﬁ e%ltm klpaf% cr%g_cu% an%bng(g M ngrg sggcf. st %Fﬁg%gfgig}]%l-%iiu%ﬁ\ater
g.s. 5 Totgtowi nddiukh¢MRETt OBTCGUS4208 9Rrd Bf Maktedt hy Kav@suahleaidnag by
addi ng 108-109 cell.s af Egto]%occu. 20-9 éFE&I’\L P- 100 ?% to 1L of cow s
mi Lk (havi FoP0 ot T TR sBFHgdT té‘m?’ VOB 596019 greatErPENG | mi | k
fat cont enthefcalB%ditegheat ethe qishdedr knisngoll pdltciasmgnt ati on at 37C for
24-48 hours. (3) Production of a freeze-dried powder of fermented soy mlk
The above powder may be made into a daidzein-containing
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 umoles (about
1.2 mg) per day, indicating clearly that the amount of equol
15 corresponding to the above excretions can be procduced 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 l1g
Freeze-dried powder of Lactococcus 20-92 .0 g
Sucrose acid ester s

Vitamins & minerals .S.

g L 9 B &

25 Flavoring .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 resulis in the concurrent
30 delivery of daidzein and equol-producing bacteria to the large
intestine, thus enabling production of equol in the large
intestine.
Test Examples relating to the equel-producing lactic acid
bacterial strain of the invention are presented below.

35 Test Example 1




Usi ng about 109 cells of Lactococcus 20-92 (FERN BP-10036) and 100 g of
soy mlk (soy solids 10% daidzein conpound content 10-15 ng cal cul ated as
dai dzein), lactic acid fernmentation was 15 carried out at 37C for 72-96
hours for the production of equol. Thi'$%ernentation product was
freeze-dried to prepare a powder. The equol content of the powder as
determ ned by HPLC was 0. 1- 0.3 weight The powder obtai ned above and

various othest ifg ?io@r&hspezﬁoﬂﬁa&dyei@l&%i-g%a% EAgite [aecipleygni ng
formul a an ende 0 prepare e mMventTon rn the
powder for#&Rd (equnl oW ®UEnd phar maceuti cal product form . Freeze-dried

“powder of e 11k2. 29 (equol content 0.005 g) 25 Exci pient
(corn starE: § 1?&5{5I léﬁ%(%csrgdns ‘& mnerals q.s. Flavoring g.s. Total 20 g

(4) Production ofactgpowders 30-YRe(101-16%i oglinyg)eshsniscutErtedwingBenl out
accordixng rmyla.and. bl ended t repar.e f.he co sition of the

I nvent i5(r)]n %’ﬁ %ﬁ%go\/\li?erhn}ﬂgr %?‘(Igjogc{g‘? or §f8ﬁ§vﬁ%cé?ﬁﬁa§am§%%ﬁtﬁt form.

Fr e%e- Slfr i eﬂa@mﬂ&@aquy beCBOTtD(fQﬁSFZZOhSQré-énCQ th%_5r ctE_xLlﬁhg% %SA(%ia@Et@aeé _1-8
g -29- Vitam [a .S.. avorin . S... ota g reeze-drie
powder of E%cf%c&gg]uggzﬁeéé%v\ﬁétﬁb{:ﬁ?n%?ﬁag]y%e%w{f}l'turi ng Lactococcus 20-92
(FERN BP- 10036) fifle acsitiirablobthi Ak tat Gionplle taedi om {MiDati3ACand4id$ hrs),
harvesting_and suspending _.grown cells in 10% skimm|lk, and l%i%ophl l'izing

the suspenStbitionfh@reepredonbett wire respefderehastakes-1018 Bel¢adty. The
above jpowdghda BdeRABAen Bt AL deildh daeidd-ieeRt AL Bifhemented basal medium

(daidzein added to BHI broth at a final concentration of 10

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/mlL daidzein-supplemented

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

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

20 and assay of equol-producing ability (activity). Furthermore,
for 10 npg/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 mlL sample was diluted with PBS{-) (product of
Nissui Co.) to prepare 10* 10°, 10° and 107-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 anaercbically at 37°C for 96 hours. At completion of incubation,

e




10 powder by blending it further with 4.1 g of sem -purified soy _

I sof | avi ne powder. |Intake of the dai dzei n-containing powder thus obtained
results in the urinary equol excretions of about 5 pnoles (about 1.2 ng)
per day, indicating clearly that the amddnt of equol 15 corresponding to
t he above excretions can be produced in vivo. (5) Production of granules
The follow ng ingredients were wei ghed out according to the formula and

bl ended t 0g P& eRA L8 sC Lt the . i LA r lar form
(food for moand phar nacgu??‘ggﬂ% 2%&3%33;&1}%? F%%{ryfégse'}r&ﬁ -epurajl%?llqe soy
i sof | avonerpeneietively gxtFaeted-triced widhdsrmbfpddbnsoof usti2f: Hetaleg

Sucr ose aci er:.gsS.:.Vi 1 ns &.mnerals g.s. 25 Flavorin ..S.._ Total
20 g The félg%ﬁedrqagg%‘ﬁ%ﬁdeéﬁﬁ&?a% l?@&&?ugl %’@fcﬁfg& )Waim‘%1 h%qu%éaﬂ'é‘ as the
one used abbweextract) wekat ghentoftdtes &bOHBLCDWPDSgbVQﬁ, rwsdb d ®n! Bhé heh
concur rent delivery, of daidzein and equo] - producin acteria to the

| ar ge |nt5%€%h§wmpﬂﬁs 5ﬁ§b??¥ﬁFTW%ﬁh6@]8&?%& (ﬂalFHgEﬁ%draﬁﬁé i ntestine.
Test Exanptesults aleregstorédeoatid Fn08Wwehdos I RaititC saahd aR@chiey i al strain
of the invention are presented bel ow 35 Test anple 1 -30- Test for

growt h per FB¢¥fffc SCOEGuUBE - pr TIRYGR) WA LFeG acn index of ap@uekruol out put

(1) Test Bb@ESInd abh 9€ 8¢ CUSc7i9%,)(10" - 109 cel I s/g) was incubated in 5
5 of BHI E?oth [ég*iquid ﬁegiun1€%%jgrom¢h (basal nedium] anaerobically
at 37C for 24:hdt$lak80%her caraahex)was diluted to 102 and 104 cells with

the bagal medi.UBquol produced, with daidzein diminishing to less than 50%
(formation of intermediate)
2: Equol produced, residual daidzein (50% or greater)
{formation of intermediate)
1: Intermediate formed, equol not produced
15 0: Neither intermediate nor equol produced, with daidzein not
diminishing | |
The amount of equol produced was determined as follows.
Each 0.5 mL sample was extracted twice with 5 mL portions of
ethyl acetate and the amounts of daidzein, dihydrodaidzein
20 (intermediate), and equol in the extract were quantitated by
HPLC. Then, the respective concentrations were used to
calculate the amount of equol produced.
(2) Test Results
(2-1) The results of counting of the cells (growth
25 performance) are presented in Fig. 1.
| In the diagrammatic representation, (1) represents the
result obtained in the case where the daidzein-supplemented
basal medium was used, (2) represents the result obtained in the
case where soy milk was used, and (3) represents the result
30 obtained when cow's milk was used. In each diagram, the
horizontal axis represents incubation time (hr) and the vetical
axis represents viable cell count (Log CFU/mL).
It can be seen from the respective diagrams, the growth
performance of the strain of the invention is good and,

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




The culture obtained at conpletion of incubation and its dilutions

- prepared above were respectively taken, 0.2 nL each, 10 and blended with 5
nmL. each of dai dzei n-suppl enented basal nedlun1(da|dze|n added to BH broth
at a final concentration of 10 pg/nmi);38ow s milk and soy mlk,
respectively, and cultured anaerobically at 37C. The |ncubat|on time was
set to 8, 24, 48, 72, and 96 hours in the case of 10 pg/nL

dai dzei n- Sdmt@ln%ﬁgegnéé: a}e JrRgdi; YEang é;?)bél? sl be #Mubatssh a_l.'f'xdafl} hour s

in the case of cows mlKk. fore the star i ncubati on and at e end
of each |%@@tlﬂ@ﬁlpe$umﬂel@n¢aﬂ_baﬁdlomedm pepyi nhtkodnd eow sl tnmik. wer e

sanpl ed agﬂ'xer Q,g_%% L ¥ &H'ﬁ e t%} ftoﬁn&h o GRUNL NG il70f celd. 5920C§t?}dmlgssay of

equol - producl ng a|I| urt ernmnore, pg/ nmL
dai dzei n- cﬂantta:emdagdbasmsumamand bayalinddiuvth, 5108t 8o"r OFdginl cin taoye was

sarrpl ed b et abla 0f, | bation , and.at the end of each incubation
per | odgan(efmtqﬁ(é gf?@u; of e&ﬁgpmﬂpjr%o‘fﬂ:"éd; 18ach sanpl e was deterni ned. 25

The nunber( 342 )bacres |ea1masPdeaedsm@eﬁblmt§gh¢a&@i+w)ngralﬁaenebunﬁm 0.1 m
sanple was diluted with PBS(-) (product of N ssui Co.) to prepare 104,

105, 106 FHESEHFESFor HHPutZons and 0.1 nL each of these dilutions were

respectively coategign @Al\/tmg@ép:f@ynlt@ and FaiRaleFa38EAbI Sy Rlke37C
for 24 hours. The 30 colonies forned on the medium were counted for use as

the nunberhegie phet 8pidzempsunplomented basal asdinmyweaceseds )2)was assayed
as fabl O%(FI%@%B‘!:Q Zhdlrsam %b%inghe?ﬂeﬁ)é’“éa@e wikr8f sgf ﬁg@é Yas

suppl enent ed basal nedium (each in triplicate) and I ncubat'e
anaer obi came;ﬁ-atang?@ioremmn% that reswpt e:tht@nn@ﬁ inctivat¢ang whete 0.5 nL

sanpl es ofoduhe LIIRCEAS VEs 5e§a¥frﬁté@§%ﬁ\hd@ﬁ% hc%rgsé)q'ﬁ:talvgkx extract ed

twice with 5 nmL portions o acet zein
di hydr odaimeraiasefitst bnﬂmiautca') tlawd (bglioand rthet vetérbail agtisverepmpsantst at ed

by HPLC. ggyt?%\i%’ sBasgd on the 5 total amount, the percentage of equol was
cal cul ated. - The :

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

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

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

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

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

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

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

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

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




results were scored on the follow ng 5-point scale and the average score
of 3 sanples was used as an index of equol- producing ability (activity).
4: Equol (90% or greater) 10 3: Equol produced, w th daidzein dimnishing
to less than 50% (formation of intermédidate) 2: Equol produced, residual
dai dzein (50% or greater) (formation of internediate) 1. Internediate
formed, equol not produced 15 0: Neither intermediate nor equol produced,
with dai dzene ;nﬂidudillashnb§hé@lgoﬂh€asaf£%uﬂhr £ ggup oy HﬁthVﬁ&ud%% ned
as follows, Each 0.5 nL sanple was extrac edtvvlcevvl rerortlons of
et hyl acet B@WR#Hd e armunts of dai dze| n, di hydr odai dze| n 20 oL Th

I ntermedi ate), ﬁi’% t en,
'Ehe respective concentratlons gere use %Eg PH&Paét&e%a %ddgérlf%ﬁg I%of equol
produced. §eyvinsstasRédel pse(:tzr.s_qr Tfe eqesil s pfesountinnghef fodme el | s

growt hy e r nted in Fj he di agrammati c
Eepresent %@JJ%@?&p%ggeﬁ glpggapt tg?%?eﬁje)d i‘Re R&%Ease where the
dai dzei n- suqmpd‘ezsrmm&iahg hasahe n@litdﬂﬁlmswﬂseﬁb Itﬂ‘)gd:elbbeéeﬁéé drherHeesul t
obtained in_the %\ﬁ%&ﬂnere soy. mlk was used, _and (3) represents the

result 30 BRYEI c SRF 9L ARk @nds ERLS | FA%Ia SMIREER aFhat e

hori zont al stwdin P RBSCAhFehPLetDaldRmpbkER {he )g]%d)stlha Y%tlgia!:os%s%
represents vi abl e cell count (Log CFU nL). It can be seen fromth

respect i ve?dragrtans tor gdver G%‘Fﬁelﬁbrapér furthepmetaboddrgpntisis tqrf:éldzrﬁb\;tént i on
i s goad ange efmdiegardl ess of the inoculum size used, the stationary phase
of -32- growth was invariably attained in 8 hours of incubation in all the
dai dzei n- sI@Pt FHANPA® Basal medium soy nilk and cow s nilk. The viable

cel CountEdﬁﬁifﬂ%&&ﬁc&@oﬁepéiﬁﬁﬁblfﬂ A 2o4c5E Yy,

(1) ‘Test protocol

Lactococcus 20-92 (107 cells/mL) was aerobically cultured

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

20 84 hr, and 96 hr.

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

25 {2) Results

The results obtained are presented in Fig. 4.

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

30 the horizontal axis represents incubation time (hr) and the
vetical axis represents the concentration (pg/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




I n the dai dzei n-suppl enented basal nedium 108'5.8 ' CFU nL in soy 5 mlk,
and108'0-8'4 CFU/ nL in cow s mlk. (2-2) The equol -producing ability
(activity) values found are presented in Fig. 2. In Fig. 2, (1) represents
the result obtained in the case where fh& dai dzei n- suppl enent ed basal

medi um was used, (2) 10 represents the result obtained in the case where
soy mlk was wused, and (3) represents the result obtained in the case

wher e COVﬁ@rﬂ%‘%ﬂ@@eHi@é-fi‘&n GRflY-dsa@b Abud ¥ NhlaZ AL 3bréiiction of,
represents incubation tinme (hr) and the vetical axis represents activity
score. 15 ¢9u9k kaganoas heemithe IL&soar salmcedenredfimmed cthat that the
equol -pro ' MERAY LVt S | , hth 1] I n any of

t he dai dz%%‘%p%@édn%%t géf%%%%ﬂll ér%(?&]&%]g rsl%)(; éfnd}fsrkt?a%%aﬁgﬁ og\?rgé gﬂ k. It could
al so be cordiplatdoph®dy Boen-60. the cases where cow s mlk and soy mlk

were used, the I producin ility.(agtivit f the strain of the
i nvent i%on i's sﬁg}?%enég‘.e ¢ ggg? %%%ss lgﬁlgﬁﬁeérﬁﬂﬁg tg’le @&ﬁ%ﬁo %Lf%éj@
det er mi nat daizehhe tguagtol | escoirelwila paodubetkrindiAeedabmigaint g
suppl enment basal .medi.um and soy .m | k_(about 80 pg/nL 25 cal cul ated as
~ dai dzei n) %ﬁ?%‘%’?%ﬁ% Ny ngli‘?gl?e .1tﬁe1aé§?i%93%§tﬁdg.th§,t ths FUmMaddORt s the
resul t obtaéf nethydrodehiazeas candleii iReadal ki thexdd@ epeakesh hasal medi um
was used and (2) represents the result obtained in the case where soy

mlk was U3ERFE |3 P3CARL4EAgram the horizontal axis represents 30

i ncubatol onrddiersddmpieand the vetical axis represents equol concentration
(pg/m.). In"both nmedia, the production of equol began to be noticed at
hour - 48 f dk¢WniiSRPeTREUEE o5 Eabk Litie 9faLizghocoeruh&0cfSe sthain-caaiming was
used, the gomiH+f gake! produced varied with 35 inoculumsize and

parti cul arg—a‘[—rhe—i—nmul ation |level of 4.00% -33- the production of
equol was &5) | afget agrdpa®@lpg/ nL at hour- 96 of

Lactococcus 20-92 was cultured in 5 mL of a liquid medium

15 for growth (basal medium) anaerobically at 37°C for 24 hours,
the resulting culture was used to inoculate 1I. and 2L of cow's
milk and 1L of commercial skim milk (10% solids), respectively,
at the level of 4% and cultured aerobically under stationary
conditions at 37°C for 48 hours. The cultures were storéd at 4°C.

20 In the case of cow’'s milk, the equol-producing ability
(activity) was monitored on a weekly basis following completion
of culture through week 4 of low-temperature storage at 4°C.
Furthermore, two of the tubes were reserved and stored till day-
42 and day-51, respectively, and the activity was determined in

25 each case. _

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

The activity scores before storage and at the end of each

30 storage period were generated by the above-described method
comprising inoculating 5 mL of 10 pg/mL daidzein-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 concentrations of daidzein, dihydrodaidzein

35 (intermediate), and equol for activity scoring.




I ncubation. Although, in soy mlk, not |ess than 90% of daidzein serving
as the precursor of equol is present in the formof 5 glycoside (in the
form of glucose attached), the peak corresponding to the glycoside was no

| onger observed on the post-incubatiomr3@romatogram and this fact suggests
that the strain of the invention deconposes the glycoside (Q glucosidase
activity) to give daidzein and further netabolizes this daidzein 10 to
equol . Tes{ fkxamglg;gsEquol production pathway in Lactococcus 20-92 (1)
Test protocol Lactococcus 20-92 (10" cells/n) was aerobically cultured 15
in 5 n of BH bFfbehr¢sultiguire pedsemiddrigFawt hs. basalFigedsyumhe at 37C for

24 hours a f .the resulting.culture was ended w 5 nl of
dai dzei n- Sﬂgﬁgéﬁ%n le%%gsgﬁpﬁ% PURT aiPTase pﬁﬁz?%r@‘:\‘ﬁg iaﬁglu%g‘f’ gfptical
anaer obi cabkys atedGentise achcubay i stod.ne was set to 8 hr, 24 hr, 30 hr,
36 hr, 48 hr, 51_hr, 54 hr O _hr, 20 84 hr, and 96 hr. Before the start
of incubation anajgajfS t%aézlr?&%ofrgﬁcﬁhlﬁ HHATFEMPAL be r FRRESSE NS aMios 06| es

wer e t akenrasdltdecharoneentaat honsowl ndaikdzei Bon&éfh{éﬁ,()@ﬁ'bdégﬁé'l-

(i ntermedi at e%, and equol in each sanple were determned. 25 (2) Results
The resul t BYBRREIHEFRld tyr éaERIBHY h 45 gusiaired. to] weeka4dpEgtemwnmat i c
represent agh S ) ' | .concent rations. o i dzein
(left), di h@%?%%%%esﬁr%%g §n?g¥%@gﬁgggq%§pﬁl%ﬁl§ t§’% ?‘r‘mf’Lé%% “dl %&%m 30
t he hori zofit8fs & siir @5dedbnt JManeovsat | dn thenwaser pfafll ¢hecow'et mddk, axi s

repr esgnt s+ He, CONREK i of r espondi ng, subst ance. It
w Il be appar e?it frgﬂhizlt ?%Eas gg?g&gégg%en%lgttlgﬁnﬁg{.é ﬁaﬁﬁg’g ?H%gc%%scerﬁﬁ ation
of dai dzei habbgday taf declitneing dbuhel&toirade stmilattiyont ube. | nhermedi at e

conpound dihydr ofl ai'Ld 2% RoMRerE LTk im milk , too, the equol-producing
ability (activity) was apparently sustained to day-34, the last

day of monitoring of the low—temperature.storagé 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 obtained 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«produéing 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




-34- during the period fromhour-48 to hour-60, and the production of

equol began at hour-48. It can also be confirmed that the nmetabolism of
dai dzein to equol had substantially gone to conpletion by hour-60. 5 Wile
t he above results indicated that the neB&bolismfrom daidzein to equol
occurred via said internedi ate conmpound dihydrodaidzein, the results al so
suggested that the formation of dihydrodai dzein and the netabolismthereof

t |t . Dl ' . .10 _Tes l.e Low~ t enper at ur.e
Soabi ity SR R B Al S ot ofSRba IR otn, DEAR IR A 8 Test
pr ot ocol L:a'lfllooafegcs RO, V\%‘_ﬁecﬁédﬁrﬁdlg'?gu?tﬁk% Z(f 1h(ﬂ Eéﬂl‘éﬁﬁ%#ﬁ}ste@ for
wh (b . .U aerobi cal |y _at or ours, _.the resulting
glrjf)t ur e(vvg JERSAEN nggu? 1M |5 Hﬁ&%ZEtth%oW Jevgl| pndingybafied: ommrer ci al

skimm |k &é%i%ﬂﬂl@shndéﬁsé)%ﬂd{ﬁrpz cortBlif{gns Qtel370E A% apd npukLured
aerobi cal ly under stationar condi tions at 37C for 48 hours. ‘The cultures
wer e stoor RFERT sAomPAetiaANt e GHdwnel, b Bilk |vas tstereduat- 4iCodnding
ability (addafing 1¢easTBebiaias 1%, W6akl yubasisd ob! o nebeommlgt i on

of culture t rouléﬁt?\f\aeek% of | owtenperature 1;storage at gfl\éé urthe?trmre,
two of thet®%fbes were reserved and stored till day- 42 and day-51,
respectively, a t : Wit . det erm_ned |} h . 1n the case
of skimmlKk, t% aa[gﬁl%%%g%va%adei ecfﬁkhﬁgglsét g%%nﬁ)l%%tplggﬁ gﬁség_r{'%nrntee&;nd at
week-1 andeUay! Hivefineolll t st UpH 2t 6r amd pil 340) Thee aptépndded.schs es

beforgpusto nd zat _1.h of .each .30 stor eriod were. generated by
t he ag'gve-édescr | e(?%rrgl{d hg%i}e&%loerr&cﬁs%Hafﬁﬁowaﬁ%ﬁgagsngr%?aﬁﬂi'pg{ L
dai dzei n- suppl erfBntSedl: bdsabcheabtiifiiati alhgakersd Ppficd% QA0m of) then

P Ue - - i i cal | 37C for 96 hours,
triplicat efem?e"f:_!‘l}e [ Im':?_Qth ngmggcf' raq:orl%%nh:glr{lpgggte&roeblw%as a dg and the

mixture was incubated (cultured) aerobically under stationary
conditions in an incubator at 37°C.
15 The incubation time was set to 1 hr, 2 hr, and 3 hr, and
0.1 mL and 0.2 mL aliquots of each culture were 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 mi) and equol-préducing ability

20 (activity) (in the case of 0.2 mh).

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 daidzein, dihydrodaidzein (intermediate), and

35 equol in the medium for activity scoring.




and determ ning the concentrations of daidzein, dihydrodaidzein 35

~ (internediate), and equol for activity scoring. -35- (2) Results The
results are presented in Fig. 5. In Fig. 5 the horizontal axis represents
storage period (days) and the vetical =dX%rs represents activity score. 5 It
Is apparent fromthis diagranmatic representation of results that, as far
as cow mlk is concerned, the equol- producing ability (activity) is
sust ai ned {p wegksdh@f |ow tenperature storage at 4C after conpletion of
culture in both cases of 1L and 2L. Moreover, in the case of 2L of cow s
mlk, 10 the act¥hs trgsudtsf obrrlines laeespseaemes tim ddy-52-At batapies t he

| ast day o ' n fothe storage stability at 4C. In the case of 1L
of com’rercc:;%lr@s th%rtr)ri %}8 ]?er,ql} e 8 ﬁ%ﬁ’ﬁ?‘b’u‘%’i'ng ability (activity) was
apparent|y sustdiméd.g.o7day- e Hdre Zonshl days ofepfRich®ki NGc@hatitm
Iowtergpergiur% S orage stability at 15 4C after conpletion of culture. The
foregorng Ta%uI'PE ) ABACHRS Yo Calh e i 8 FRPR LIRS nggi%p%ﬁ”e]d s (R

Lact ococcu¥2a194n mitRpabl e of retaining the activity even under

| ow-tenperature storage_conditions and, therefore, is also suitable for
food distributidf F2§: TiHeBr cthe ingrdmoptal awks granmeisepssf bnomwpris s

Lact ococcusime? tagl PO AT i L1 IR - and nmount
of equol produgg(%aas degﬁ%i ble%a?'o%gﬁﬁeggze)g%%%g%tﬁ fa%eébf:%}%ﬁ}g (St'a%gt\? ‘Test
Exanpl es 1-3 carfhfe f@ildgwangretar dle fledupedstrmmedhes reshdne predénteds in25

Thus, jgl t hoygh gult | - gondipf,{,QnS; | £6, W | nt_. cul ture nedia,
t he eéuol - pr odu?i %‘gaggi —(lcé)y g%tgl' vjl'lély Hecg)r?\g%%g %’gﬁ]ﬁ”fﬁlnea& P# EOPh {iﬁ%
growt h phasiabded cebé seant orrer pushaieed @n thee 10f heellrgmd, leiveh wpges d of

S o, AR50 " B STENIR Mg e SO ISA P
phase. TesksoEsaspbhéndd. In the artificial gastric juice at pH 3.0, the
viable cell count was sustained up to hour-3 of incubation and,
15 here, the activity was also sustained. On the other hand, in
the artificial gastric juice at pH 2.5, a marked decrease in
viable cell count began to take place at hour-2 of incubation
and the activity also disappeared.
When studied in the same test system és above, the
20 probiotics (microorganisms which find their way alive into the
intestinal canal and exhibit physiological 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.

30 Test Example 5

Bile tolerance test of Lactococcus 20-92

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

35 as indicators.




Gastric juice tolerance test of the fermented nmilk prepared by using
Lactococcus 20-92 (1) Test protocol 35 Lactococcus 20-92 was anaerobically
cultured in 5 nL of a -36- liquid nediumfor anaerobic growh (BH broth,
basal nedium) at 37C for 24 hours. The3%esulting culture (109 cells/g) was
used to inoculate 1L of cows mlk at the 4% evel and incubated
aerobically under stationary conditions at 37C for 48 hours. 5 After

conpl etio f mlk was stored at 4C and, regarding it as

f er ment edn(rrllgl k?é%\éla;g]goutbﬁt%gt ed to the following test. As artificial gastric
juices, 0.045% paggiorosappl 202t dd0°30ced g weEsnemeiEtedudt 5% shellp2. 5 and

pH 3.0) r control, .50 nmM gl yci ne- HCL ffer H 6.0)
was pr ep\gﬁ;el .O%Tgegﬁri;%m%@%%g'%@%ﬁ:fl%f%?y I‘Ié%lgj ﬁ?f&”‘fgﬁé’ 6’1“1%%53&
fernment ed 44 I3y st sk Ahouey. t SPRLIRLBhEcWash adiethe@Rdnt B8 cifipile#iBnWas

I ncubat.ed SﬂFcuI %red) aerci}bi al | {r_under stationary conditions in an

i ncubator At FrETESGHe QPﬁi?ﬂa ioH #i PR Hems deOPoand p homageneguy 3 nr
and 0.1 muspeasfoR fheBdd|Uol .88 §86H Ld!ldaiiBeWREE pESHSNd.Velyis sanpl ed
before the start of incubation and at the end of each incubation period

“and subj ectEPeR§iPRevaRtRIFFSRLNON I BFK GRb|Cardc apfl, caiter (35 howescase of
0.1 n) ang, Pl ' L Fvity) din t e; o0f .02 nl).
The det er g ot on ar v abre cop Shdmr hexBebinhidlod ihe SR-ERITS i %
t he procedfeseaescef betle ke evallated Bxamsiiagl the 1filye wpk Hinddeptoses

sanpl hga Gp ; 18f %(:t i ' h 4 106 and
107-f ol d vm'ht]eh%klflgsﬁ?gg‘% -e)la,r %5%%%%%%‘%%@%@?&2& e%ﬁ]"%t%%nggn GAM
agar medi Urle powBeri by stdrd lienddstal beld mediermaadr pbaced | in athe3Z&rfioin 24
hours, and s£Quating the colonies formed on the GAM agar. The determi nation
of equol -producing ability (activity) was carried out in accordance wth

t he procedi)e desmrlittsed above

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

Test Example 6

Hemolysis Test of Lactococcus 20-92

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

Test Exampile 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




30 in Test Exanple 1-(1), which conprises inoculating 5 nL of

dai dzei n-suppl enented basal nmediumwith 0.2 nL (4% of the sanple (in
triplicate), incubating the inoculated nedium anaerobically at 37C for 96
hours, and neasuring the concentrationd2f dai dzein, dihydrodaidzein
(internediate), and 35 equol in the nmediumfor activity scoring. -37- (2)
Results The results obtained are presented in Fig. 7-A (viable cell count)

and B (equ r.at LpR) | Q. +1o e I zpnt ' epre ts

i ncubat i on&I%ntl me { fwa% gﬁ% f%ée%v{ﬁq}cgﬁeg?ébrse%se%?s%?a CZCO(%erI glg‘gnt
(Log CFU sdde rofridacteria, Fihpi <Byzyia¢iboadczonity (axild-iapt Basting

i ncubati on ' ( and the vetical .axis represents equol activity
(score). %%‘LTF% ) ?’v?n)c REPREAH Y Jdt?&g'PFBWJrrﬁé:Wgﬁt"t Q(%B?%%%rﬁ‘?@% n 10
Figs. 7-A eomstithitiflgushei meddretdrifiine cafobytmaitiainedt 6. 0, the viable cell
count s sustained at the 108 cells/nL |l evel up to _hour-3, and, here, the
equol -g?oduci ng abrd it8Ft( ¥R 1RteHdshdo dn¥estidats whethey LREtEFIFIUI al

gastric j UupgeoRthatH 3101 h AL t M AP eOihe CALITY MBS sSUnRALDEd UP to hour-3
of incubation and, 15 here, the activity was also sustained. On the other
hard, in ¢hblagenaseci(gplabinase)  hivadugonpiase mnd; spadfkdaseecr ease in

viabl e cel fn&%irﬁ%&@@)té’cﬂﬂkﬂi@sﬂc%rah?ﬁoﬁd v JdReypat &g? 1%t hE

activity al so di sappeared. Wen studied e sanme test system as above,
the 20 probPbiovENY Maenestr gani sns which find their way alive into the

i nt estyignal ¢ ganal,gan %EEE It physiological activity there) on the market
are reportgdfy uﬁchgﬁge c?'n viable cell count at pH 3.0 but decreased

significantly atlatrtddecu$h2e- R avess tdmeareie( shadersinee tl0*Jasétix) joi ce at

Ther ef or e, PLred R ERERLEA S Mect v 80 G0ty b droea e tedDh o2 1
reasonabl y(xpesimd= Bolde) iater3tbesoF gaH Brhoakkye to the intestines to
let them 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-HC1l buffer solution (pH 7.0)

containing hyaluronic acid or sialic acid as the substrate (37°C

r

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




exhibit sustained activity in the |lower part of the small intestine and in
- the:large intestine. 30 Test Exanple 5 Bile tolerance test of Lactococcus
20-92 The tolerance to bile was determned with VITEK GPI Card (N ppon
_Biomerieux Co., Ltd) and evaluated by uéi%rg the growth performances of the
strain of the invention in 10% and 40% biles 35 as indicators. -38- (1)
Test protocol Lactococcus 20-92 (108-9 cells) was sneared on 5% sheep

bl ood- suppi;/gae %-JrﬂégﬂsggﬁgéSQ%@gar and aerobically cultured at 37C for
24 hours. ; | m at conpletion 5 of culture were hooked
with a plati num Foepacais tionpgEnzessstauspansanhibbetiond (mutdtionstmyil e
sal i ne was Thj u o) s.placed in VI.TEK GP| Card and,
Srter 16 nEREERPLE had Mot SURRERS U MRS RLBCEEhddn H Relhe TRELNS: |
the preselteisfndi |mnsathatapattattd\infeichgdt hethleadtetiandhiah digve 10 The

bile prepared. b I ssol.ving a predet.erm ned anount of _bile powder in
oteri e of SERRLEcH Rhd SERIAbRded Y FHBIEEIAS SCdR foo aSpsh BERAAS The
resul ts of thbg abover tSponadtéatite tdAindibiaies0C Qs +i1013P1 P2 ®edWs in 10%
and 40% bil es, showi ng tol erance to 40% bile. Test Exanple 6 Henolysis
Test of LaBPBESRRR CZ‘%-V@?CO{"I?“TEE%SJ&W’GCBFCE%%%CW)S ispagpatyeys_aF

cel I's) wassgpeanglodtiterth 3heeRe 201 QAd3YRRLETBM &L 1HeY RblaagSe Soy agar
and cultured anaerobically (N2:CO2:H2 = 8:1:1) at 37C for 24-48 hours. The

portion ar YaRECYPe déiediey 1forhe depprabieasieni thakfi®rtheodpoested of culture
was Ob§@rvgggaﬁi§h§rﬁ%ﬂﬂ%&?hgtkﬁep@gﬁggﬂ in“@ési%%éﬁé@%ﬁ?ﬁeagggéﬂiQ&itO the
extent of deConposition o | ood 25 conponents epl grentation or
di scol or at 6h¥le in the intestines where they come into contact with
virulent or infectious microorganisms (pathogenic bacteria), the
vancomycin resistance gene may be transferred to the pathogenic
bacteria, with the result that these bacteria also acquire
15 wvancomycin resistance. Therefore, it is necessary, at least,
that microorganisms which are used as probiotics should not be
vancomycin-resistant organisms.
This test was intended to investigate the susceptibility
of Lactococcus 20-92 to vancoﬁycin and was performed as follows.
20 (1) Test protocol
The vancomycin susceptibility test was performed using
Sensi-Disk (product of Nippon Becton-Dickinson Company, Ltd.).
Lactococcus 20-92 was smeared (smear size: 10°° cells) on GAM
agar medium, a disk containing 30 pg of vancomycin was placed on
25 the medium, and an aerobic culture was carried out at 37°C for
24 hours. After the above incubation time, the diameter of the
inhibition zoné 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 11.9170.2 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




(2) Results As the result of the above test, depignentation (appearance of
~a transparent, colorless zone) was not observed around the col ony,

i ndi cating that Lactococcus 20-92 does not 30 cause 9-henolysis and, in
this respect, is a safe m croorganism ~“Fest Exanple 7 Cell-infiltrating
enzynme activity test of Lactococcus 20-92 Regarding the system c invasion
of ingested lactic acid bacteria, a depression in the defensive function
of the 35 pesenteidBOleqidnal he ry [ f be -39-
consideredﬁgs t he factofqggﬁtﬁgaﬁgg?féﬁéﬁg bggagﬂéngE§Q%é?§§Etﬁggaside of
bacteria, PREFPrEmkghuGia 8t thetinveddoni.nfiltrating enzynes) deconposing
the lipid- i onpl ex proteoglycans constituting the nesenterium can
be nentionm(.gltﬂ ! fs test was intended to investigate whether Lactococcus
20- 92 has gepbflu¢chiar tafateiguglenzyme activities, nanely coll agenase

(gel atipase), hy roni dase _and si alidase _(neyram nida activities, or
not and” was carr?%% éﬁhé¥n§qﬁB§nF69Poﬁ?ﬁﬁfﬁﬂﬁ#ﬁeﬁp ﬂ%b ??;f%e pr ot ocol
Lact ococcusa2@e8icaas 2woar ¢ HERMNBRY 100359: ih08A0 medi s R culture of

bl ood- suppl.enent ed %g:r medi um and cul tured anaerobically (N2:C02:H2 =
8:1:1) at 37ETPRIC PEASTHEUMES BRPTRDAPEs tHAS t FeshRRAioh wRsendeed thR e

wer e hookedoOpg &5 syt fidkpl bl dadn daentrdrssspenses 4y stadd g skl | | ed
water to prepare a honbgeneous suspension. Using this suspension, the
presence oMa8biRFitRAtEd corexgbhasbly ¢l 377G afw) AWa$6i howvss | aal dthe wit h
Api a '1d Nl pga81 BhilidedUd nCon : 230 ﬁ,_e@a ] elatin as
t he indicatg?. ?% Mor eover tﬁeé%gg?xg§b%omaﬂg¥ er ﬁ§§?%§§6c8§3%0-92 has
hyal ur oni d98&92@h SoRpoyade copbeRbrmthisgdde porcmilk tWass 96 vl was carri ed
out by thecpiSsEMEE OB gSLRg. i ncubating Lactococcus 20-92 in Tris-HCL
buffer solution (pH 7.0)

The result indicated the formation of 10.7%6.3 pg/ml

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

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

20




contai ning hyaluronic acid or sialic acid as the substrate (37C, 25

- aerobic, 15 mn. for sialidase activity and 24 hr for hyal uroni dase
activity) and neasuring the degrees of decrease in the concentrations of
the respective substrates. (2) Resul ts~f4ctococcus 20-92 showed none of
col | agenase (gel ati nase), 30 hyal uroni dase, and si alidase (neuram ni dase)
activities. Thus, in view of the fact that the strain of the invention

| acks cell-infiltrating enzymes which gongfitute a factor in infectivity,
the strain was confirned to be a highly safe m croorgani smfrom
infectivity points of view as well. 35 Test Exanple 8 -40- Vanconycin
resistance test iTheaqoa s L alinb e SLANGE: {0 bARLLRL OLLGR Limkgt i on) by
bacteria has been a matter serrods concern’in recent years. i s not
rare that gapagittdonntenprising,h asaaheessemhialh doapenbnacthered ,sach

[ anti biofi . h b hey d d
he an b HTHE Aap PeiFarts! THe o RETORAIE 0 JcoRyes nfiadeiane

bacteri a (ARE)nd ®naabRiiey ©f uiSArizeuatCDEES Noridh dahazbig! ofould ni cal
nedi ci ne t%%@ i N&reover, there is Lhe_agprehension that if the ingested
10 organis %%ﬁqgo FRY the 9B GAPoshSFLRY 95 et dFeds PLACPSIARE  settle in
the int estidemzasier anlih@YnFdrdididze i608bagtoddd) equoilll ent or infectious
m croorgani sms (pathogeni c bacteria), the vancomycin resistance gene nay
be transferred ﬁg t BRe peTRRfefiion pserEding A (Haimely cdigreithsaigdhese
bact enjiga a £9-i3C Gk e Al Bs} +ol Rere F 4 %%glgssar Y,
at least, that nic?ogéggﬁﬁgﬁgqﬁﬁ?gﬁ g?%éﬁse gg)g%%b?§§?%sﬁiﬁiiﬁ not be
vancomyci m¥ dediogeccypggatrsimae.This test was intended to investigate the
susceptibility f t 20- GG i5R m2Rd farnred as
follows.' 20 (f?’ngg %@géocgfggkgasg%%% cin sgggegfiglil%%ytééggpmas
per f or med iagtig acid bacterial strain belonging to Lactococcus is

Lactococcus 20-92 deposited under FERM BP-10036.

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

5. The composition according to Claim 4, wherein the

20 daidzein compound-containing ingredient is soybean flour or soy
milk.

6. The composition according to Claim 4 which is in the
form of a beverage or a milk product.
| 7. The composition according to Claim 4 further

25 comprising equol.

8. The composition according to Claim 7 which is in the
form of a fermentation product of soy milk.

9. A method of producing equil comprising the step of
letting a lactic acid bacterial strain belonging to the genus

30 Lactococcus having an ability to utilize a daidzein compound to
'produce equol act on at least one member selected from the group
consisting of daidzein compounds and daidzein compound-
containing ingredients.

10. The method according to Claim 9, wherein said lactic

35 acid bacterial strain belonging to the genus Lactococcus is




Sensi - Di sk (product of N ppon Becton-Di ckinson Conpany, Ltd.). Lactococcus
+ 20292 was sneared (snear size: 108-9 cells) on GAM agar nmedium a disk
cont ai ning 30 pg of vanconycin was placed on 25 the nedium and an aerobic
culture was carried out at 37C for 24 Hdurs. After the above incubation
time, the dianmeter of the inhibition zone fornmed around the disk was
nmeasured and evaluated according to the evaluation table. (2) Results 30
The di amet gropbcddiad BRiHLELON zone for Lactococcus 20-92 was 11.90.2 mm
and the susceptibility evaluation according to the evaluation table was
posi tive (susceptlbl Ehe=methennaccpriddngr sguClaimdioc whedeimhasaihedagtigi n of

t he i nvent i . c .S t therefore IS
consi deredégﬂ? ﬁad’i%tr %els @?gg él%?g(ﬁpert; % ‘? %fdsg g'ﬁchgﬁ% 2 Sf° the - 41-
product i onL@ff:tmpmdusf QOHBdadietzcmlrtelﬂy umﬂemgFEm Bmaicioseaci d bacteri al

strain of theln Prod n, of e I On

suspens’ on conta ngom%@&qogd&pgl_ %Jg‘-i‘)]cf?:@s' %835?1?F%m‘%§'%1%66§6) in
GAM nredi umdmomwwneaehln@nmgﬂudiemo&er Eéyb&sn Fiepar ed ao¢ hils,

suspensi on was added to 100 g of soy mlk (solids concentration: ca 2.2%.

The nixture was ?ncﬁb%ﬁ%ﬁl%r?a%@oﬁaé’ PEyaht SEERLT Helenadsdnbrridens@rPfe 10
equol produsetbddrdidie agubbpsSivas Uit @ERM By-1fyde. The dai dzein conpound
content of said soy mlk was 95 pg/m_ cal cul ated as dai dzein. The result
indicated the formation of 10.7'6.3 }ig/nL (nean standard deviation of 3
experinments) of equol in the 15 above soy mlk culture. The above finding
shows clearly that by exploiting the mcroorganismof the invention, equol
can be produced fromthe daidzein conpounds contained in food materials

wi th good




efficiency and at low cost. 20 -42- CLAIM 1. An equol -producing lactic

+ acid bacteria-containing conposition conprising, as an essential conponent

‘thereof, a 5 lactic acid bacterial strain belonging to the genus

Lact ococcus having an ability to utilir2é-at |east one dai dzein conpound

selected fromthe group consisting of daidzein glycosides, daidzein, and

di hydrodai dzein to produce equol. 2. The conposition according to Caim1l,

wherein said 10 lactic acid bacteri alAB?&'h%F‘@ bel onging to the genus

Lactococcus is Lactococcus garvieae. 3. € conposition according to Claim

2, wherein said lactic acid bacterial strain belonging to Lactococcus is

Lact ococcus 20- %é:le osited,under, FERM BP-.10036. 15 4. T%gl corrpfsi tjon

according to d al' M PXETherPVEBhM 591965 BRsFI% e BRSNS N ef 2 Y from -

t he group actuhdieritieigactoflbatzmd comppetindsn atshsiaidai, Nag0sR kNt ial

containing ingredients. 5. The conposition according to Caim4, wherein

the 20 Xai P r8°€ont 3t BFdrehpretrTial é}ﬁ‘é&nbﬂ%@ﬁ”&ﬁ oy

mik. 6. Thee CRUMESiJdcR0:86605 HAB NP afl abM S hisaibB bheredr g a

beverage or a m |k product. 7. The conposition according to Caim4 further

25 conpri sf#tfaRidolcompounfesetriid direm ske overur) aomsdisiing 7ofrdaifgedn n

the Tormolydhd RIdIEnGalao0;R! A laiflya?Bialibdin %o HERLBAQ,P! 0duCi Ng

equil conprising the step o% letting a [actic aci § Bacterrar strain

bel ongi ng to theSy@nws coppoEatior okt wffiegtiing for atie inneveotaon| az@ a

dal dzeigh COIPANMLIA BEOHHESL 0o REhvANoR! ol £R1 02, fRERGL, SRl LGhed from

t he group consisting of daidzein corrpounas an aidzein corrpounc]Ei
middle-aged and elderly women for which no effective

prophylactic method or alleviating means has heretofore been

available.




contai ning ingredients. 10. The nethod according to Claim9, wherein said
lractic 35 acid bacterial strain belonging to the genus Lactococcus is -43-
- Lactococcus garvieae. 11. The nmethod according to Caim 10 wherein said

|l actic acid bacterial strain belonging to the genus Lactococcus is

Lact ococcus 20-92 deposited under . FERM BP-10036. 5 12. The met hod accordi ng
to Caim9, wherein the daidzein congpund-containing ingredient is soybean
flour or soy mlk. 13. Alactic acid bacterial strain belonging to the.
genus Lactococcus as deposited undepr, FERM BP-10036. -44- ABSTRACT The
_present invention provides an equol -Bf@duking 1actic acid

bact eri a-contai ni ng conposition conprising, as an essential 5 conponent
thereof, a lactic acid bacterial strain belonging to the genus Lactococcus
having an ability to utilize at |east one daidzein conpound selected from
the group consisting of daidzein glycosides, daidzein, and di hydrodai dzein
to produce equol. Such a conposition is effective for the prevention and

10 alleviation of malaise inclusive of climacteric disturbance in

m ddl e- aged and el derfly wonmen for which no effective prophylactic nethod
or alleviating neans |has heretofore been available. 1/7 {Fig. 1 v NO 60
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