-1- Specificati on EQUAL- CONTAI NI NG FERVENTATI ON PRODUCT OF SOYBEAN
EMBRYONI C AXI'S, AND METHOD FOR PRODUCTI ON THEREOF 5 Technical Field

The present invention relates to fernmented soybean hypocotyl contai ning
equol and a net hod of producing the sane. 10Background Art

| sof | avones (soybean isoflavones: daidzeipn, genistein, glycitein) contained
i n soybeans have structures simlar to estradiol, and have anti-estrogen
actions associated with biding to esbeegen-d@ceptors (hereinafter referred
to as ER) and 15 estrogen-1like actions. The epidem ol ogi cal studi es and

i ntervention studies of soybean isofl avones that have been done before
suggest t heiduml-eRhNene! hedtididolo pkhBhéT af | sOAR0 RO AN A
breast cancer, prostate cancer and other hornone-dependent cancers and’

i nprovi ng eNedETHIReFPR RRANGFEAN PHEREQE acti ons on nenopausal disorders,
post mengpausal osteoporosis and hyperlipi dem a. Recently, it has
been pointed out that the active principle of the physiological effects of
t hese soybean isofl avones may be aTeehabedl tFEeQH dai dzein, equol. Mre 25
specifically, it has_been repogted t hat, equol_has an ability to bind to ER

b
(especial |y to ER) glat eFFSSREh stYHnois of PR/dites tandf ¢ anted hegybean
remar kabl y mi@gledeyansbhtfimieapabuibl tand @ akE8l &F RS A% Rigast and
prostate tissues. Mreover, a case-control study reports that there are
significantly |l ess patients 30 who produce equol in the patients of breast
cancer 1gnd prostate cancer. The effectsBQEk§9¥g§9@¥ksoflavones to i nprove
the bone density and |ipid netabolism regar di ng
post nenopausal worrenlgetlayenezed sowbean wosgf bagssest:halee dakon pr gentstedaiol
and t hose 0t . igni.fi cant 1 1pe e, in e who oduce
equol was %éﬁ@ggﬁs _é&zr?daqlﬁeh & %&%}é?s %%éduéggugggﬁ%ﬁ alg’&fn?%% 01&0
dai dzei n byesdmedipe, bavdehavwe Jhel-asitirogersatoirodicmoiqted watly hietiwgen

i ndi vi dual a ercent age of ,Japanese who oduc uol production is
report edl yscéqbo%%t%ggngha?celp;%,%rgboL‘:#egﬁ%%f%e\fapﬁgi?ér% e Wot 28bl &5 @gd

pr oduc@5equstrogen-eiko| - peadons ng | ndihd duapsdemisilelyianli nditvidgdeal gagnot
enj oy useful  _physiological benefits hased .on_the action of equol even if
they i ngestlnggﬁggﬁéogna%ﬁ?]oecses%‘%ds%&P@&rfspggﬁg‘?n%dﬂ%ﬁ%r}é?m P &eneo
attai n usefadfopbyssaf@gitcalhbenefpis dnsed ogridactien «f @@l idhta-

non-equol-pr%QUcing 10 ,indi vidual, ingesting equol itself is thought to be
ef fective. ©Strogen” ackionsPhePRedsbf CARE8tici RECEEEBE CaNSEhj €86 MFherr aw

material copRirdbRbAgesleddzRi LRBRYURHS §RpF SFTRN AR st BRAT ABNEsPYogen-—.
nlcroorganlsns (hereinafter referred to as equol - produci ng bacteri a)” which
met abot ¥ ze IdEPAZEFRORD P FRRNPAEGAS| dis@wAgys, Postmenopausal osteoporosis

and hyperlipidemia.

Recently, it has been pointed out that the active
principle of the physiological effects of these soybean
isoflavones may be a metabolite of daidzein, equol. More

25 specifically, it has been reported that equol has an ability to
bind to ER (especially to ERP) greater than soybean isoflavones
and that it has remarkably high transition capability to target
organs such as breast and prostate tissues. Moreover, a case-
control study reports that there are significantly less patients

30 who produce equol in the patients of breast cancer and prostate
cancer. The effects of soybean isoflavones to improve the bone
density and lipid metabolism were examined regarding
postmenopausal women categorized into two groups: those who
produce equol and those who do not. A significant improvement in

35 those who produce equol was observed.



15 starting materials containing daidzein for use in this production nethod
i ncl ude soybeans, Ge Gen Tang (Chinese traditional nedicine, also known as
Kakkont o), red gl obe grapes, alfalfa or others. Moreover, equol-producing
bacteria are al ready known. For exanple, bacteroides E-23-15 (FERN

BP- 6435), streptococcus E- 20 23-17 (FERB-BP-6436), streptococcus A6&R25
(FERN BP-6437) and | actococcus 20-92 (FERN BP-10036) have been isol ated
from human excr enenfdbglt he Pro@Rast Pyofnethbopt &8 frhizeinoRyY( PRERFLG 0

patent dooygents; . af, 2o Hadexely Siamlor éﬁp&f%dasfﬂygbg?ﬁe@rp%%amﬁap@ed

starting 2 er1al s cont'ai ni ng zel n corpoun ernmentati on
treat nent bydushag pequehteme)duﬁl dgpdoacteervled carmbtcey iesfudl s picbfdedteinin anpunt

of equol in the f pdu and t t he robIe

desi red us&FBPTHE a?) g r%ﬂﬁe Sdctaltg € Pgiq%tg aESﬂ%% m;f"ft% %ently
expect exl byol r;g@ﬁ:tuceg eheoT er ﬂeﬁt—@@hdﬂ—@ﬁ@@hc@ﬁgl tind@iv$duals).  Suchl nan
contrast, the hypocotyl portions of soybeans have, been known to contaln

i sof | avonesnds InsCaHP ot FEIOYSET/ e FRPEHEACI LA alBRYd i P dfer

than in the,gohyt 40NoPORELONSe Y Chr a{aﬁeyseg?@sst PEOAR%%8d 250y BRaBe s,
and various uses have 35 been devel oped for its extract (e.g., patent

docunent 3¥oyheaieviaods. -Qﬁmgﬁibéan-hyp@@@#ytoeiﬁﬁ%mﬂ usefel} fohiysiological
di sadvant agggus| ¥ & eﬁ&%leff AT SOVEY, &Pe@ 8¢ Sovheam uRaaOLYbaax A ct
as equa It

is used as erial for prodUC|n
nutriemns anermemeﬁsaumgestzmq(mqubérmEWEEﬂ|M&1tbyu@@bdk>peodﬁﬁe¢q}vé
bacteria, which can_.b anotheg?grob enl(gor t hese reasons soybean

hypocotyl extract cén "Be™& %n? PR Y ée%uto&rtllsnésuﬁﬁ?% &7 otV

i'ndustri al hyterilucidigaaaial. daidzein condeandbi lte, ferm@:etatﬂiensmybaanent
hypocotyl jtself has a charac erlstL€ bitterness, there is a_trend tp avoid

using the P8 JUBECRRERNTT1&%| f(NGECTRAGET ARG PIEK of Ot RS sTTHEARTRYIGHM vI

i's currentbycdésnosedni i REEBBI £1e | bkewism SQMb%aﬁl@EWe&ﬂ@l porkmms
soybean hypocotyls contain allergens, therefore the soybean h pocotg coul d

not bel? ak&habyinsg uedeTARSE cPORS 1R d250Feir ifivg BEBm B oYbeaPrarre

Therefore, nLon&d T eLid Ry %F,béges 15 d¢he @pybeanghypesttiade | tﬁ%lﬂtld)&al s
inmportant to Inpart added values t'o increase its usefulness

[ Pat ent dowedeeinel] adkacermeminornsl Kdkpneati oredNDOTE0 BBRF Patéhtl focifrent
2] Inter ”aB‘c f?% PUPIB%S@%P” ég%‘f’ 204,000 4%"’158‘55%8233’8‘ o 4[%9 <F5(5) gosHENt

3] Japaneseé exanlne tent icati1on sure of the
i nventi on F@bPexdiels tacbersbtleceE-p-Lhe (FERMEME-6GH35), streptococcus E-

20 23-17 (FERM BP-6436), streptococcus A6G225 (FERM BP-6437) and
lactococcus 20-92 (FERM BP-10036) have been isolated from human
excrement by the inventors of the present invention (refer to
patent documents 1 and 2).

However, simply subjecting the above-mentioned starting

25 materials containing daidzein compounds to fermentation treatment
by using equol-producing bacteria cannot yield sufficient amount
of equol in the fermented product, and there has been the problem
that desired useful benefits based on the action of equol cannot
be sufficiently expected by ingesting the fermented product as it

30 is.

In contrast, the hypocotyl portions of soybeans have
been known to contain isoflavones, saponins and other useful
components in a proportion higher than in the cotyledon portions

" which are used as processed soybean foods, and various uses have

35 been developed for its extract (e.g., patent document 3). However,



An object of the invention is to provide an equal -containing fernented
soybean hypocotyl material that is useful for foods, pharmaceuti cal
preparations, cosmetic products, etc. Another object of the invention is to
provi de a nmethod for 30 producing an equol -contai ning fernmented soybean
hypocotyl material. Means for solving tn%_problem The present
i nventors conducted intensive research to 35 achieve the above objects and
found that Oh< ni - nt ed ReaR Y, Ia
can be obtg?ggggﬁe?§&ggﬁﬁgié%?ﬁ?cgyl%%%%%n%?n%§§%ybea€5%€g%g%t%?%gﬁgﬁﬁg at
| east one Moreoveganiwhenhavheg sovbegool hypewhigilngeabiadt y ilsy used | zisngaat

| east one i Ln c nd. T present .inpvent o al f.ound 5.t hat,the
thus-obtai%gagégﬁgl-ﬁgﬁgggﬁing er %ﬁggﬁlggybgéﬁéﬁypo%%ﬁ%ﬁféﬁatéFiaF%F%r
useful as antaléetgenre edizedangt epi alllobefansentard oal bgr ggnsl-earddacheg i n

t he soy_bean pcotyl, are reduced. The present inyentjon has been
hccon! § ShOUCHEERs oMb (i PR FAODNER- wo e, LATRE gregone, the
invention BHOWEEEShEsIty1CRtahBt Ngah@It e Q@r&gmb@?nuM@%‘@taﬂsﬁa&wﬁ@al S

and uses thereof as bel ow i Item 1: An _equol -containing fernented
soybean hyp8Estidl nktterPdlsbbial hePrRFuEErgedfityg soybean hypocotyls using

at least 15 one i cinanganism RaKLed AR egualohr ML A il Dhhas o

utilizing at |east one dai dzein conpound s€lected Trom the group consisting
of di adzei shgrgcesiidds.c duitdeghassantheraydsodaitdeeidnto avoid using them 2:
£ formEat edusoVRean Iuaacold amlier ! A AGERRALR0LLE LoGRd WASIELD L a
| east ohe M croorganismis a |"acti ¢ aci d bact €rium e “‘genus
Lact ococcusurrently disbbead3: AFbethemaect,soybhkanidy peoybybn mataryilabon
according to m 1, wherein.said east . one m

05 g

te , t. 1 m.Cr oor gani belLongs. it o
S ocong bOski M n, sBVBESh h i Rofaf i aa e R e Bl hofatat v T RRe LT ch
a;:cgrdi Pg tsﬁy}béﬁrm Hypdbfﬂﬂ;zﬁ. o di :mstObé ttalkaﬁ W Yoof aeguol steer tIoO]Epépr\@i ggt
(o} ry fernented, soybean ocot mat er i . tem5: A fernmente
Soybean hyBBEEEoinGien SPYASCarie Ve, I TEFREOT R h SAIFPCREP LD HEHNES
dai dzi 15 corpeURGSbe8BNIhYHbACERPIPOUBEEE, Jeni SkeiinpRiRaHNdso Gyt added

conpounds and 30 glycitel conpounds. Item 6: A fernented soybean
hypocotyl Watees ato dEEEFarfigltd YISl BeSHhi ch further contains ornithine.

Item 7: A food cont gipakBgt add&f@Rt ed sQybean iRRPCAty]idmtiehi al of Item 1.
W099/007392
[Patent document 2] International Publication
20 WO2005/000042
[Patent document 3] Japanese Unexamined Patent
Publication No. 2002-234844

Disclosure of the invention

25 Problems to be solved by the invention

An object of the invention is to provide an equol-
containing fermented soybean hypocotyl material that is useful
for foods, pharmaceutical preparations, cosmetic products, etc.
Another object of the invention is to provide a method for

30 producing an equol-containing fermented soybean hypocotyl

material.

Means for solving the problem

The present inventors conducted intensive research to

35 achieve the above objects and found that an equol-containing



351tem 8: A food according to Item 7, which is a dietary -5- supplenent.
ltem 9: A food according to Item 7, which contains 0.1 to 90 g of the
ferment ed soybean hypocotyl nmaterial per 100 g of the food. 5ltem 10: A
pha/ maceuti cal preparation containing a fernented soybean hypocotyl
material of Item 1. Item 11: Adpharmaceutical preparation
according to Item 10, which is used for preventing or treating nenopausal
di sor der s, femtadpor osioybeproshapdeotinipemeitophyl orametkeboldabagpedr orgry 10
[tem 12: A phar. tical cat i ccordi t : [ i s used
For 1 oner | Hot {HE b0k VoSt ReR oLy FayBrar o fib) BTLAD a1 el Sl

f er ment ed sbyheayahypnc bbylingater eghobdfpitddmihgf @bipiodubyngtpl epiargatatons
for preventing or treating nenopausal disorders, ost.eoporosis rostatjc
hyper t r oph ,a%h B ?b%%g?% S . The presen%téﬁygﬂ£of%eé%$3afound
fet mented gybeannlypagRisybbidigsd al eghiol t@mthihohg pr GdupeRgedr epayidddrons
for Iowering the bl ood cholesterol level. Item15: A nmethod for treating
nmenopausal hpesitddr suterdadprisi Hgefhk $feiof 2AHRFIRSTEAPATC amRERF Bl i ve
amount of gelfdEnied seybeahdvegralivlea™erid 8by | bem IniBocomal | s
suffering from nmenopausa sorders. Item 16: A nethod for

| oweri ng thedidasbd cHhiblceginssent| dnwbntooprihas neparheacnaaplophednbagest en ng
an effectivgﬂg int..a 25 a fernmented soybean hypocotyl material of Item1
to a patieﬁ? o7is 1A need of |owering the blood chol esterol I|evel.

[tem 4o A cosneti clrprothet wordsgi nting phesdred nenteed isay lperanibypoeqtal-

material of Item, 1. Item 18: A cosnetic product according to
'tem 17, FPRYASHIG0 PEPRRER: SEoE0 BYReThe FErRENELY L6y BEaT RYpocH v
material pgs 3Odwg of the cosnetic product. The present invention
al so provides a nethod for producing an equol -contai ning fernmented soybean
hypocotyl materi al &8epel pWAn equol-Containing fermented sSoybean hypocotyl

material obtained by fermenting soybean hypocotyls using at least

15 one microorganism having an equol-producing ability by utilizing
at least one daidzein compound selected from the group consisting
of diadzein glycosides, daidzein, and dihydrodaidzein.

Item 2: A fermented soybean hypocotyl material
according to Item 1, wherein said at least one microorganism is a

20 lactic acid bacterium of the genus Lactococcus.

Item 3: A fermented soybean hypocotyl material
according to Item 1, wherein said at least one microorganism
belongs to Lactococcus garvieae.

Item 4: A fermented soybean hypocotyl material

25 according to Item 1, which contains 0.1 to 20 wt% of equol per
total weight of dry fermented soybean hypocotyl material.

Item 5: A fermented soybean hypocotyl material
according to Item 1, which further contains daidzin compounds,
genistin compounds, genistei compounds, glyciti compounds and

30 glycitei compounds.

Item 6: A fermented soybean hypocotyl material
according to Item 1, which further contains ornithine.

Item 7: A food containing a fermented soybean hypocotyl
material of Item 1.

35 Item 8: A food according to Item 7, which is a dietary



- 6- [tem 19: A nethod for producing an equol -containing fernented
saybean hypocotyl material conprising the step of fernenting soybean
hypocotyl s using at | east one m croorgani sm having an equol - produci ng
ability by utilizing at |east one 5 daidzein conpound sel ected fromthe
group consisting of diadzein glycosides, cdai dzein, and di hydrodai dzei n.
Effects of the Invention The fernented soybean hypocotyl nmaterial of the 10
i nvention ceoppakhsnedquol and other active ingredients, such as isoflavones
and saponins, and can thereby find a variety of applications in the food,
phar maceut i cal , cosnic %and drhdr agtelrdisng Tise Ftemnent Blichydainingpbebt yl

Content iR 18 Phobotnr TRETIaTer coveean Atk RerRERT! wern 1200k 88°

mat eri al caheafoodg dai dzei n conpounds such as soybean, Ge Gen Tang

Chi traditi I di ¢cjne, al Kk Kakkont . red gl obe . ,
ATl Ta and the |t KEiand0bar® { REPEHI SRR TanT niLRSUeFor SaRUt a8 | pod

active phygicehegtédl s@fideeat Byp2&diyt hetarigl deaaeselt he thus-obtai ned
fermented soybean hy ocoail material is reduced in the anount, of the
tai'n

al | ergens inherent| y-t%8n BdPIHTRREUIASA L hPFRRDIAAIEN PECRERL e toaflEry

taken by Oﬁoédﬁhﬂéﬁtfﬁ‘ﬂ%ébpfB%OBkévéhﬁfdﬁﬂoﬁgtEéQHl@fM@ﬁé@aﬁééfr&&éopders,
Moreover, the fernmented soybean hypocotyl material ©of 25°the invention iIs

made from Se{BeRAr¢sigoc Pryssat hathymeartdppbyr dud Metabayie cpmekrmEood

procesghng, and therefgresha I i ha dal i f
effect;fd\)/e use of reslgtl??\cgg.' rpggg&éség#ﬁ%ﬁohr%%oﬁr g\l}\?ﬁ%@ﬂ%&% ngce
shows the édQuowWhtomcentusatli fos biwarieof eheentedl Icholiedseoht diewed. i n
Exanmples 1 to 3. Fig. 2_.shows the detection results of total
protei ns contai ned ﬁ%eﬁh&3reP%SnPédasﬁéﬁﬁ%ﬂt%§d%°EF?P hﬁ?g??éxlé?mﬁféﬁble
1, soybeanogottkadansorandocsoybeanphypocativing Ibelpeetenphay edrogrmaking- 7- -
Fig. 3 shows the d tegﬁjon results of major aller ens,éC?gﬂ, Gh%%g; and
Gr28K) confElRBASH. t e SPEFTEM e ®EEPBEENS Hypo£GLY 2t e YRPT b R anpPE 1,

soybeans cotgkgdonse andirspgbean hypocotyls (el ectrophoretogram). 5Fig. 4
shows the detection results of major allergens (7S globulin mx, ol eocine,
and trypsin inhi bi t dFTcdAt alf8dOf nat AETIER Htht IV RS EARORY P diaperial

mat eri al OEfEX§&§Aell1ﬁ§PYQ§@@u&Qky|ﬁgéﬁgﬁaﬁﬁﬁ%ssQMQ?amoh¥PQQPtihé blood
(electropnolSiogierd tever .
Item 15: A method for treating menopausal disorders
20 comprising the step of administering an effective amount of a
fermented soybean hypocotyl material of Item 1 to a patient
suffering from menopausal disorders.
Item 16: A method for lowering the blood cholesterol
level comprising the step of administering an effective amount of
25 a fermented soybean hypocotyl material of Item 1 to a patient who
is in need of lowering the blood cholesterol level.
Item 17: A cosmetic product containing the fermented
soybean hypocotyl material of Item 1.
Item 18: A cosmetic product according to Item 17, which
30 contains 0.1 to 10 g of the fermented soybean hypocotyl material
per 100 g of the cosmetic product.
The present invention also provides a method for
producing an equol-containing fermented soybean  hypocotyl

material as below:



10BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Enbodi nents of the
present invention are described below in detail. M cr oor gani sns
having an ability to produce equol (netabolic activity) by utilizing at

| east one dai dzein conpound 15 selected fromthe group consisting of

di adzei n gl ycosi des, daidzein, and di hydfedai dzein are used as

equol - produci ng bacteria in the present invention. Specific exanples of

di adzei n gl ycosi dedtemclifde Baimptiled néponynddiugzng, aiceeghobientaingre.
Such mcro i - pr i b I a t . p i cularl
limted as%%ﬁgﬁgé?t%ggggé%e &go? %o%ﬁ%ﬁj&%bi %ﬁ%ﬁasﬁégargﬁ%cg%ggab fe for
f oods, phafeementircal soylrancdsymetdotylsl tushag le¢enlgastreadred hihatoorganism

m croorganj sns_havi ng_t he above-nmenti oned i nclude, .for, exanple, bacteria of
The ganue DAEERE ofSe M kP RtUp AR o R Vo a1 Bl el - hactedita. H ¢ he
genus 3 r eph 08260V ScongousdC Bedsctid epiC QGRUYriolpeEBREI $1SingStare ptiaa e tus
constellatus, etc.; and bacteria of .the genus Bacteroides such as '
Bact er oi de9l¥5a514%S, ARbAGRINedis IpPBdtedHG 2548t eria, lactic acid bacteria

bel onging to the genera Lactococcus, Streptococcus, etc. are preferable;

lactic acid bacteria of the genus Lactococcus are 30 particularly
preferabl e; and Lactococcus g@ffeebe ¢% Gy fheentidy preferable. Bacteria

havi ng equol -produc%ﬂg at}_le&.{“ggtgdan %)g%gesaq} ated fr gglhug[gg fgfs sging & he
presence or absence of equol production as a i ndi ¢at of | quol - produci ng
bact erlita i $olrettecbrf rcontaimen domeds sand dtdent idatddebyirgredperisent suatv et or s,
as well 35.as_others, i.e., Lactococcus 20-92 ( FERN BP: 10036) .

St opt ocootASE LAY 3G SePRRAT . H6) oo FARILhcES AGCHYE (SR

‘BP- 6437), apflBectiens des Eh23-1&od,FERhaBRadddEahavecdgenidepasi t edheSuch
deposited bacteria_can_be used in the present jnvention. Among these

Lact ococcust@89®d2 RS pf SFEAseSOBeRTt MYPRFRERhMATRFdALi B8R, theyipugRtion,

hypocot yl s;ar e4gedudsr2 hasment gt genriminial ni gpr¥beaqudly PesRt S ahsh
portions that develop into plunules and radicles when the soybeans

ger mi et e, thaee aPé Kivwmaterdgreai tPhadnge divouheBnsttiagi oz erav c6RBBGRIS
such as dapgzesfhidoy Cash48Sin dRLARELAs ets%chso¥pe%3)ﬂ§é§990tdét) S el #3810

in the present invention are not Timted in origin, "and may be processed or
unpr ocessedChiresotyagddtipriky medidiaen eabdpotainc st Eakkonlra naed| giobe
Usabl e exa i ncl aw_sqybgan cot ; p S at e om
heat ed, drgg%igéss’t e%rlrg fgér' of' grw se 'Iti%{ggf eﬁ%yggéng@%ﬁ%{ogri al S lglbtrglljén}éd by
heati ng, dsypagior toesbéadengesr acthee wisesitalegtitaly ¢fftstyl s separat ed
from rocessed soyheans. Soybean hypocotyls that ha been subjected. to
removdl” of fat and/ %)Llrlrpr% Hécfrﬁ%ar "% %@Seusa)té)}‘% ina}ll‘}wséoéggé%en%] |#€ekﬂ PO The
form of theogloydreahybygpoicgt ymaténfalisdsi nrédiecdar esanttienveanbunn o atisd not
limted, and nmay be powdered, 20 gr.ound.or crushed. Fromthe vi ewpoi nt of
of 110t ont - DY bORRT OO TaT | T o dPepGi BTt e Mas: it Sogbash
hypocotyl ssafely taken bHUGH SeMmbeIS:dnEDAR Yedpdeeshersied iy adgbagh a
sui tabl e anpunt of water to the soybean hypocotyls to adjust the water

“content, aRtl$FBEuUl HEFGVEGHUOPBr SBLRPREEDateEGER JYPPSOR¥ERt MBRRE Ab e,

The anpunt tpé vWad&iciddded kagkherspy Y RYEBEYES1 Sathfe SW tABkYrdeq
sel ected according to the type of equal - produci ng acteria, the type of

f er ment at | Griricoydean feod PRPARSSEHIapphd pitt orfabas grighhdneugeriaf
fernentat'BQteﬂ%ﬂéy'iRetQﬁﬁ§Qﬁ¥effective use of resources.

Brief Description of the Drawings

30 Fig. 1 shows the equol concentrations of the fermented
liquids obtained in Examples 1 to 3.

Fig. 2 shows the detection results of total proteins

contained in the fermented soybean hypocotyl material of Example

1, soybean cotyledons, and soybean hypocotyls

35 (electrophoretogram) .



30 with soybean hypocotyls in a proportion of 400 to 4000 parts by weight,
preferably 500 to 2000 parts by weight, and nore preferably 600 to 1000
parts by weight, per 100 parts by wei ght of soybean hypocotyls (on a dry
wei ght basi s) . In order to inprove the fernmentation
efficiency, flavor 35 and taste of the fernmented product, etc., nutritional
ingredients -9- can be added, as necessary, to the soybean hypocotyls used

as a fernentation matgfia . sHXAMRS @té&aehereghuéi@ﬂaﬂna#&gr'me&@tegs
i ncl ude yeast extracts, polypeptones, neat extracts, and other nitrogen

sources; glwBde, FuilttoseandndmeBher eartrdnedourredhes Hasphate soybean

car bonat e, h%t@%ﬁl.ﬁggeroitﬂerofm&%h?hes |t SoyNddp dﬁ%ile%?xé‘,o A dypBLE- 1N
particul ar, “When UsiNg & m croorgani sm havi ng an abi 1ty to convert

ar gi ni ne t dwyperptihl se(dlkerteophbtetogreferred to as

"ornithine/ equol - praduci n 1 croar,gani sni') .as an_equol - produci n

m cr oor%ani sﬂ] i tpi gEd 'sslgb?rpéo“fsoqtg%t a %ezg)cmnf 5?%%‘?1 %doﬁarfl%}?ral glcloeﬁfggpﬁi ng
orni t hi ne hysaddiobglangiikpeol dosindeamdynogetivl Snanditdhen Eartfaahsingn
fermentation. In such a case, the anmount. of added arginine_may be, for
exanpl e, abdGt EHEedbSYPIPaPYEOEY Xiei Thte 1‘58 EAPd €pyt et YRE2BT
soybean hypeegt ¥hsné Ol Gbyb¥eh MfpdR@ths). (E0MA rophefEEddihnd 2

m croorgani sms having an ability to convert arginine to ornithine can be
sel ected from Lactococcus garvi eae strains, and specific exanples include

Lact ocggeus 20-92 (FERNRER 4908%0r carryInG our™MREPhphyiitg fernentat i on
material (starting mat on) is not

limited as | ong as tBabofimenis qir bHaechrepdsdctiovent iowe adeabbecriragm t he

vi ewpoi nt  Qf od p i.f.eration of equol-producing mcroorganisnms, it is
desirabl e elggj grslté%aellﬁH of the fernentation material to about 6 to about
7, and preferably abtitréosgdrosaizohbvind.arl safildvgnes gravolcademgpldai dzei n

conmpounds as t{ oned 25 .above) can .be added to the fernentation material.
ot on: of HELEPPhID A SRS Re Fagir R f bl e e rs SHERALN CORRARIE] et o
i ncr efﬁ? t helegued ﬁﬂﬁﬁ afhie l@_froﬁﬂﬂecdr%ﬁ.@k;ih@gof aﬁjémfﬁeeg §Dy<%ﬁ&me|3yplocotyl
material, | rovlngt e ytilit of the ternented so an QCOty

mat eri al . %ngﬂéef%r Mt éﬁl&@ﬁrB a ﬁrﬁybﬁ%‘%t%ﬁ seq){’??b@?‘? under

envi ronmentakteendi in ot PRakeaf eirstdnitabhe fayedifeceLwidl s6haf agiRideshi cs

of the equol-producing bacteria used. For exanple, when using the
equol - pr odGeVRESHaRE el Use et ek Wailpwéﬁalgﬂfb, aCReY & tat P

(cultivation) is perisQeAerli HRLSFgANRREONEGUSP-SARRIdin8NBactedih)- are not
The fernmentation tenperature is nhot limted as long as it is suitable for

t he grdW hpeftipel | Ligi&edc pAgloEtas itevaha vaagakel -rreduekagiid 1129 to

(ime can be CuLERbry Shr et od Beaoraiho 6 he et of equol” produced.

t he resi dusksaiegnt refedbédizeiat cumpoondsnishe hypapfthequboveraehiciongd

i cr 0or gani 3 L8LC fofNA s UaHBLLYa Tokoud §aRy MALERBBLY, 2R 4
Lactococcus garvieae, etc.; bacteria of the genus Streptococcus,

25 such as Streptococcus intermedius, Streptococcus constellatus,
etc.; and bacteria of the genus Bacteroides such as Bacteroides
ovatus. Amongst equol-producing bacteria, lactic acid bacteria
belonging to the genera Lactococcus, Streptococcus, etc. are
preferable; lactic acid bacteria of the genus Lactococcus are

30 particularly preferable; and Lactococcus garvieae is particularly
preferable. Bacteria having equol-producing ability can be
isolated from human feces using the presence or absence of equol
production as an indicator. Equol-producing bacteria isolated
from human feces and identified by the present inventors, as well

35 as others, i.e., Lactococcus 20-92 (FERM BP-10036), Stréptococcus



10Equol is produced and accumul ated in the fernented soybean hypocotyl

mat eri al produced by a fernentation treatnent under the conditions

nmenti oned above, and thus the fernented soybean hypocotyl material is
capabl e of exhibiting the useful physiological activity of equol. The equol
content of such a 15 fe/nmented soybean h$pocotyl material varies dependi ng

on the equol - produci ng bacteria used, fe/nentation conditions, etc.; and
equol is uBudBty/ cOrfR dtr6dsoan ahvERtoasicars1AP6235 g FigefR-#414By) 0. ando 1

g, and nor Ve Oy 5 -t . , abe 0 n r i basi of
fel/ ment ed %8%%%‘2{%%0%0 %Ilfra?%%bgl ].3"92 4%52 f}g?‘ﬁ%n?gﬁgsélﬁﬁggn dy'pocg %/tf
mat eri al cdepasised/dradies ibs aghavenesedt her thkapregemwt , iswwitias . daRdenag,

mal onyl dai dzi n et.yl mal onyl daj.dzi n, dai dzei n, di hydrodai dzein, and ot her
dai dzei n cgﬁf)%é(m ?¥%@§8uﬁoéfggd@eﬁspﬁ§€e@éﬁ?ef erred to as "dai dzein
conmpourgls™); genistim R oGEEemi Shivent 26n ACEbYGRNIISidotot gBRI st€i Gsed

di hydrogeni stein, and other geni stein _conpounds (these conponents may be
referred t85a3 EgEMiEAiRTcBAPBERIS") ,SO&P‘?%‘P tHPOSREY bRYRER RITGI/ANS that

acetyl gl ychtiah 0@l Y6t d epTumdiday dreglnseii bet s, wadd ehdesoaist §jdingagpounds
(these conponents nmay be referred to as "glycitein conpounds”)’ etc. Thus,
t he 30 ferad@tate ngteni &b aprbaExX hidasdes anpents effu|daghysinl eminsandgcsicti t i es
of such isgfl he ] % Lncl udi ng ggg! f e
ferment ed g%y%%%n yp§é§f§§9%$e%gﬁg%’ togejd,&f o$ xaa)rrr]pﬁgf,}g%ggyé%drf %Q\A%?eght
basi s,1Gboit @h& poecabout i2ventipnefesreablor dbouteq. 5nt orabont dnd mry avel

nore preferably abput 0.8 to about 1.5 .g, per 1 of, the fernented
Coybean: hyBERSTE Py (proteBSe 3s° ind M “Phef ClasiAZel ] HERREG e
t han equol contémes f areemiad soybean Unapoeot ytaniieer i fhclaide didw esegbedri om

those in 5 unfernmented soybean hypocotyls._In particular, in the fernented
soybean hyPBRVTHY et g'ﬁfpéﬂc?t%’ﬂ% FgP%]Fa‘)ééjnt%tr?E“ SRl s &L R o APBHMRA, O%hose

activiti esoife BHGRC HrRE tEHSE RIS ;I #hSBr LANE IPISink8 B haWidgy, 14rWMndp or
| ess, and preferably 12 w, % or |ess. Therefore, the_fernmented soybean
hypocoty| HEERMIN QT al §6N20"HiR e BERAINEge JUPARANLENf SCRBARERF sofBan

hypocot yl s, fifprad e viseyReiit. 05o11501] aYPBecPy PPAHIORSye been subjected
Speci fic exanpl es of proportions of isoflfavones in the fernented Soybean

hypocotyl ratsepeval refd tdel /o5l PoREaL: are wilth usaple dai cheedprepent ot al
content of, i sof | e o] n an-_hy ot
{PIEASEL SR S0, B oLl et RO I e

material on a dry wei ght basis. prefe
ng; Dai dzepresempodndsntiorl e Rlwy, med pieieedbl pnd. Inayo He 5 pogdered,

Geni stejn conpounds: 0. 05.to 2.5 an r.ef.er gbl .05 to 2 ..Qdycitein
corrpouzﬁlldds:gﬁg@n 04 cnrﬁl,sggﬁd pﬁfre er%gﬁl ‘y’lgwf%”%. §%bnge.¥fgﬁlenﬁ1é)rﬁgggg% Iiloonj%s of
t hese i sof éawonhesitcdrt aragerdbid e fhes nEnidedesiogbgasarhyypoobyyismt eri al

are, for exanple, as, below, .in which "wt.% indicates th ercent age
Felative 1o the fot SESmoiREwE | BYPPENORSs BOft of FEFAHCL N { PeRfec
soybean hypetcedyle mdoghtabs wat&gued th) doybéanWhyfocdtyafserablayj46t teng0
wt.% and nore preferably 45 to 65 w.% Daidzein conpounds; 1 to 20 w.%
pref er abl yWateh 18Ry~ aRBnoiBOPHEFeieh| PHOLGPROWCING  bactesig st@d n

conpowHls: Ondi dr2RrWie% preferably 1 to 15 w.% and 30 nore preferably

1to 10 m.%
The amount of water added to the soybean hypocotyls can

be suitably selected according to the type of equol-producing
bacteria, the type of fermentation tank, etc. It is wusually
appropriate that, at the start of fermentation, water be present
30 with soybean hypocotyls in a proportion of 400 to 4000 parts by
weight, preferably 500 to 2000 parts by weight, and more
preferably 600 to 1000 parts by weight, per 100 parts by weight

of soybean hypocotyls (on a dry weight basis).
In order to improve the fermentation efficiency, flavor

35 and taste of the fermented product, etc., nutritional ingredients



G ycitein conpounds: 10 to 50 wt.% preferably 15 to 35 w.% and nore
preferably 25 to 30 wt. % The fernmented soybean hypocotyl
material of the present invention contains isoflavones in such proportions
t hat cannot be 35 achieved by known net hods. Therefore, the fernented
soybean -12- hypocotyl material of the_present invention may be referred
to as an isoflavone-containing material conprising the isoflavones in the
above propeihi @RS adhel pagdﬁéééﬁh@f ad AHERLEHcSRYRAMLANNBCALYY &8s a
mat eri al having an isoflavone proportions as above, Lactococcus 20-92 (FERM
BP- 10036) dasmBataEien gateréal ar Fyamalentelgewably nutritional imgpedients
since the f; b co I S ni
derived f ro?ﬁ soy% gleé%p%%gfg%wg ng@%ﬁdéosgl bgecétg%trgcl?gléevggtahglaﬁgref ul
physi ol ogl @altragemwstovrbased glacoaesucsncsa@@m psd( @tyer aystrbeinr ajources;

activit oni n nt of e fe n S a ot mat eri al
is usua % % %‘_’Prg}oél Srys‘il‘L[""hC aﬁéﬁgr%rrgynpe‘rare erag? ‘ylttgmi a per
100 g, on amﬁlhys vejight basi.s, oh tﬁaﬁ_tfleunram e@bh@nybsanghyapomﬁ)tydmnmhesmal

Further, as nentioned. above, ornithine is contained in E115 a fernmented

soybean hyp8ZoPy| 2hafliiaty ob? aFREYe By %E%Frrﬁtjleart@ rﬂrﬁlét oS oy bR natter
hypocotyl Sr@@erpsafﬁa;)I agg\o%meﬂaﬁ a&b@gda&&{ Nt B RE/BAY ek~ Pr 9dugi ng

m croorgani sm _Specifically, orni be contained in such a fernented
soybean hygaeetlyProfitEmidal mﬁraﬁrm oflt f d& eRafpllele abeut Cé’t@lflo about

2.0 9,1¢0 %%sﬁ@@éyma@eyiap %ohea &rRi thifNd{0LeRRET &hgbhynabeyt

0.9 to about 1.2 g, per 0 g, ry wel ght basis, of tﬁefermente
soybean hyp‘»@&beym hmpecrcpiatls and then MW@&Wnﬁ@ﬂﬂ@dﬁe@n hypocetgh a

t I t b
bo in its 285800t ICHTREEoR 8 S s S ot 1 S HERELe o AR ey
be dried asonetessardy gatisorkm aﬂejlrgm’csqiard ma)cpamt,s flor wrsegkﬂts i saypeedi ent

for foods, .pharnaceutical s, cosnetic r-toi e its storage
stability, h&ﬁ8¢$§¥ﬁ%nt &g soyﬁeang poéﬁJSt'L ﬁt ? is pr jell O@F&Ba to
solid iaunmlEheoh@ﬁwsarmdvdﬁgeéjn S&iwﬂyembedoﬁ@gheardimaeotcyl ofmita&hal

may be powdere as _nece reviously described, . because the
oy mont 6. S8Yb5n Sy BOCoRy Frofhr SrPLPCH AN A TIERE! SR e i a HE SREEEy of

effective phys ﬁ@é@girﬁ?@_l_'dohé asttyeossihsanogs (sereh Brs16986) . it 35 expresses
a variety of p ySIOIO%;%%{(%qugy%&ggggkg igglmaterlal (starting material
which is subjected to fermentation) is not limited as long as the

20 equol-producing bacteria are viable. From the viewpoint of good
proliferation of equol-producing microorganisms, it is desirable
to adjust the pH of the fermentation material to about 6 to about
7, and preferably about 6.3 to about 6.8.

Isoflavones (including daidzein compounds as mentioned

25 above) can be added to the fermentation material. Addition of
isoflavone(s) to the fermentation material makes it possible to
increase the equol content of the resulting fermented soybean
hypocotyl material, improving the wutility of the fermented
soybean hypocotyl material.

30 The fermentation of soybean hypocotyls is performed
under environmental conditions that are suitable for the growth
characteristics of the equol-producing bacteria used. For example,
when using the equol-producing bacteria specifically listed above,

the fermentation (cultivation) is performed under anaerobic

35 conditions.



-13- activities. For exanple, the fernented soybean hypocotyl material of
the invention is useful for the prevention or alleviation of synptons or
di seases such as, e.g., nenopausal disorders, osteoporosis, prostatic
hypertrophy, netabolic syndrone, and for 5 | owering of the blood

chol esterol |evel, skin whitening, acneXGeatnent, treatnent of intestinal
di sorders, obesity, urinary disorders, etc. Anong such uses, the fernented
soybean hypocotyl meihe ifgrmentaheon asmarefiure espeel alinitesetsl 1oy 2he
prevent | onier 58 |iabh on Bk GRRerAb. IRl e ereomRl Bl nh s AN JenaRausal, 10
synpt ons (fLor exanpl e, osteoporosi’s, nenopausal sorders, etc. N

m dd| e- agedndonen. b¥hedoa brameldedoybesdtChy peedéyablyat3y ital 40SCpr agdiced
by fermenting an arginine-contajning fermentati on material using an

orni t hi ne/ @ag%lplber lﬁg3gaE? §a S; ornithine is also formed and stored
thereig Such a fernenrd edfsoyheanidh hypaeot Wanmatey | aduikanlyl SGeexbtddt
active physi ol ogj cal effects derived fromornithine, such as .inproved |iver

function, PRP? FroWR RBPABH S &t BROIIGRG e A86d TR RIS BIRUMAL $on,

i ncreased agpudi Of cBMSGRS, | AEd ?@?ﬁ@' %%Saéqzd&_t—é%&&éirﬁg ehferoiieini 88, :
fermented soybean hypocotyl material” of the 20 invention is used as a food
i ngredi ent etet, md B pseparedly nt tive l0odayef  prefgrabdyd? i tk,’ geaAul ard

fine grain w1t.abl owder, dairy product, gum gum drop,
puddi ng, ble??&?%@fééflteﬁiépl o] igéfssoo .yBA food containing the fernmented soybean
hypocat®| material eduddi t s ngtrodntydt kedeqaotudricedd igf f ebei Ver@bnted

hysi ol ogical, activitie but_.al so,physi,ol ogical activies .derived from
Portl avoneSVRESt MRS Al iRt R PE = ST iciaon, fararbra
Pr ovi de §XQﬂdi%EntthE68¢dr’(&ilt|&enbI’lgne@lftrieﬁééa a@@degr @fﬂd‘ gtihys uské ulferitbated
erment ed soybean ocot mat er.i .produc ernmenting an
ar gi ni ne- cﬁﬂ%ﬁ‘?‘?ﬁ nﬁﬁ%‘? d‘fa}tc?ﬁlgg H%t é?é\pélﬁ'dlﬁsig‘fg eXhl%ltlgg the useful
or ni t hi ne/ gAY&] o IAUGT NE-1HAGHST IcE | Squsied TRHe achaed, sHebne beodahsoy
contains ornithine, and therefore has further  enhanced useful ness. Food
cont ai b ngfeREeHeche APERCDY BYRACATYbC BEFFT Fat eFRalesf damenfihveéntononthe e

usabl e, not QM o231 8RE" BhctOOUS usta, PUL AP @nf 00ASi { MnsSPeekf i egdhg
heal t h uses, dietary supplenents, -14- functional foods, foods for

i nval i ds, egeol Fobdssuadayareirindde ineprednamts ®fbah hypbcht Wregaraplinl of

t he i nvent o rtj cu Y, ];Bgf%}}l Spdi r pp o T

proporti onbb? ?(?1:1 1932’r r?él%lt eg%olzf/ ean aﬁ)}gogb% ﬁégr?;pér#gfegqostghegﬁn%e%ﬂ’ on
in a food weighe msisabby fetrearntiededodoey diypgcboyt heatteppelof food, equol
For oxipl 6. the totdl arGuReler: HeoTinent SEOSyBban A paedty FORETEN a
per 100 g oé&rdododisayldergeneraiiHer 0.thdro 98qupl,pr esettabl ys0. Batazif, g,

10 and nore_preferably 0.5 t i on a dry.weight basis. . . ,_The
dai Iy dosaliel OV IFT6d e oot HE MG PHA PSRBT el L05BHAn AYPELSEF dagtier i al
depends upendt beheafurlideenh essmpsduridie (tpesent@boneybeataPRoceirkro@tes i al ,
-age and body wei ght of the subject, daily nunber of doses, and other,
factors: b@f. fordaidzein compounds”) ; genistin, malonylgenistin,
25 acetylgenistin, genistein, dihydrogenistein, and other genistein
compounds (these components may be referred to as “genistein
compounds”); glycitin, malonylglycitin, acetylglycitin, glycitein,
dihydroglycitein, and other glycitein compounds (these components
may be referred to as “glycitein compounds”); etc. Thus, the
30 fermented material also exhibits the wuseful physiological
activities of such isoflavones. The isoflavone (including equol)
content of the fermented soybean hypocotyl material may be, for

example, on a dry weight basis, about 0.5 to about 2 g,

preferably about 0.5 to about 1.5 g, and more preferably about



15 exanple, an adult may take a daily dosage of 0.1 to 10 g of the
fermented soybean hypocotyl material. When the fernented soybean
hypocotyl material of the invention is used as a phat naceutical ingredient,
the fernmented soybean hypocotyl nmaterial is prepared in the fotmof, e.g.,
20 tablets, pills, a powder, a liquid negdfcine, a suspension, an enul sion,
granul es, capsules, a suppository, or the like. A pharmaceuti cal

preparatiop gorbakBbig 1he ergmntied goykeane hypatdivdd mByBEAR! hRfodbRe1
invention is useful for the prevention or alleviation of Synptons or

di seases, ®&agerigdnopausal 25 disorders (including menopausal conplaints,

ost eoporosi s, and hyﬂ%'éx@ip@%éﬁs 8§t§§’c9ﬂaﬁz%tn%s BEHéEaEljle&f'B/ Nt GaPaYe

nmet abol i ¢ syndrone, and the reduction o e bl'ood chol esterol | evel,
treat nent derinanesd i saybadins dryvpecstybbesidnialuraneady fdesantdefsym éthoseSuch a
pharmacgeutical preparation is,especially itahl.e for 30,use in_the
preventgonugge r%%@ﬁéﬁ?a ea&eﬁgngO%%}%ﬁs:&%é§BF§FH§§ranﬁnn@ﬁ%ﬁgﬂggpted
synpt ons ( @ogbeanst le@pRicasils, maeaopdysalkhdi seoter s,c@iten)y | of M geietaged
wonen. The dosage of a pharmaceutical preparation containing the fetnented
soybean hyﬁB@BPgmdﬁateV'%ﬁeofa?$%”Fﬁ§§ntP§n FEHERIENSS SR RYFE Seqdaise

content of cbheetgsTerd et se¥baanI ANROCOIH 1esdp-af@igfdrAlrapgel ARE ROGY
wei ght of the subject, synptons, nunber of doses per day, and ot her

factors; bdessforlheraspre, e deurenked Ikean BAPPOlddsageesiab.is pése g
of th er e p y @@ﬁ% o) y J Si 5 n
t he fS%QEn?@gés%§%ggggﬁ§%%%o?§€ﬁng?er|adﬁ%gt%&iﬁ%&%ﬁﬁﬁgﬁgﬁgpﬁsg mgSWQS
cosnetic i Ngewdpent of Heofdanent axropoybaans hypocotyl material nmay be

prepared in any desiged.fQrm. Sysh 8, e%zgogo&%%kg'%%ﬁ‘[?s%%"‘e@%ﬁs! i KCtne

gel-like, liquid, e Si"on, suspensi on, am “oi nt i Ke, “or
i ke form fSuménti€d cesyip¢arc pyoougtyd ceatdydadseichdlinda whede ficdrlioglisgusages:

e.g., basic,skin.care.prodycts, suc S, erul si Qns,. creans tions, oils,
ond backs: SeREhnaRa “HRHGRIES” ehth Cabt sterin i SR eh Bane b neth o
cl eanses s; o€l eanadmigdMspEgdeapUiydoddtylagaenssialeton aCasyeldighpr BELCE S

containing_the fernmented soybean hypocotyl 15 terial of the invention are
used for sEAHOWAI éﬁ?ﬁ@ gfd %?@é?? &rééié.z to 10 o The proportion of the

fermented spaybeain hypeeeihvk: Mt Bricals af, t Sed ipheaRiralyi 0. B te03NMBthg; product
can be suitably determ ned according to_the type of tKe cosnetic product,
equol 20 cERBeRtSIRAMPHIRENAPkel - FortOexanphe, a1k Pr&Earalahn thi0oofothang’

fetmented soybesd: hyRapRuYbsT8E oF it 4PRE, 1984 Hrffedab®0th MRy 306 Gyl to 10
g, and greferably 0.5 to 5 g on a dry weight basis. EXAMPLES 25f%e pr esent

invent?®n is descri BEF i Prepewailpngi oR tepérenrsefiavonan ®rdmpred, 1Exahpl es,
etc. bel owgebint &y NQAylda tREAESL JNEREL SXAPIHS, for example, as below,

in which “wt.%” indicates the percentage relative to the total
amount of isoflavones contained in the fermented soybean
hypocotyl material.
25 Equol: 30 to 75 wt.%, preferably 40 to 70 wt.%, and more
preferably 45 to 65 wt.%;
Daidzein compounds: 1 to 20 wt.%, preferably 2 to 15 wt.%, and
more preferably 4 to 8 wt.%;
Genistein compounds: 0.1 to 20 wt.%, preferably 1 to 15 wt.%, and
30 more preferably 1 to 10 wt.%;
Glycitein compounds: 10 to 50 wt.%, preferably 15 to 35 wt.%, and
more preferably 25 to 30 wt.%;
The fermented soybean hypocotyl material of the present
invention contains isoflavones in such proportions that cannot be

35 achieved by known methods. Therefore, the fermented soybean



Exanples 1 to 3 Powdered soybean hypocotyls, arginine, and water were 30
m xed in such a manner that the conpositions of the m xture was as shown in
Table 1 to prepare soybean hypocotyl solutions. Into 5 m sanples of the
soybean hypocotyl solution was inocul ated Lactococcus 20-92 (FERN BP-10036;
Lact ococcus garvi eae), and subjected tolsxatic cultivation at 37 C for 96
hours under 35 anaerobic conditions. After cultivation, the resulting

cul ture -hepocqivdr masesdal i qhitdy RH@lS@n*étEqutz"-@éi B9Y heaitefgraed 100 &G f or

one mnute,,s H%\%ﬁ p er;

honogeni zer HE re %)%gglrﬁ%%gllg%ﬁ%% er rre %‘ihgy%ﬁ%n %g%%&gﬁsa in
mat eri al s. tﬁé'aaﬂwelpshpmstwml concentrati ons in culture 96 hours after
cultivation. Table al so_.s v ab bact rial_counts H.of cul ture
nmedi a 96 hours afte% ul W gl%lwghonyl% ds®of %?ﬁlg rﬂ)%%%ere Ell}eég‘}'lmartulé’ga L¥hean
hypocoty| materiz=l shawind efuolscreentr arbpastidhst e paywler, eddcebapates

soybean hypocoty] 10 nmat The results established that fernmentation
of the pové@ SHesh- ﬁ@%@otcﬁpsbﬁsﬁl?l%d HFTELEBL 2 Ph o AYYPREABHUEY- um can

produce equol very ehfkgbentiyncelalMee rirmEXedd BoybéabXn Sh@té%héﬂ
soybean hypocotyl solution Powdered soybean hypocotyl s (dried wt.) 0.25 g
also contains saponins derived from  soybean hypocotyls, 1t is

also possible to achieve the useful physiological activity based
10 on such saponins (e.g., antiviral activity). The saponin content
of the fermented soybean hypocotyl material is usually 1 to 8 g,
preferably 2 to 5 g, and more preferably 3 to 4 g, per 100 g, on
a dry weight basis, of the fermented soybean hypocotyl material.
Further, as mentioned above, ornithine is contained in
15 a fermented soybean hypocotyl material obtained by adding
arginine to soybean hypocotyls and performing fermentation using
an ornithine/equol—producing microorganism. Specifically,
ornithine may be contained in such a fermented soybean hypocotyl
material in an amount of, for example, about 0.5 to about 2.0 g,
20 preferably about 0.8 to about 1.5 g, and more preferably about
0.9 to about 1.2 g, per 100 g, on a dry weight basis, of the
fermented soybean hypocotyl material.
The fermented soybean hypocotyl material obtained by
fermentation under the conditions described above may be in its
25 post-fermentation state without additional treatment, or may be
dried as necessary to form a dry solid product, for use as an
ingredient for foods, pharmaceuticals, cosmetics, etc. In order
to improve its storage stability, the fermented soybean hypocotyl
material is preferably dried to solid form. The heated and dried
30 fermented soybean hypocotyl material may be powdered, as
necessary.
As previously described, because the fermented soybean
hypocotyl material of the invention contains a variety of
effective physiologically active substances such as equol, it

35 expresses a variety of physiological and pharmacological



0.5 g 0.75 g Arginine 0.005 g 0.005 g 0.005 g Water Appropriate quantlty
Appropriate quantity Appropriate quantity Total anmount 5 m 5 nm m

-13-

activities. For example, the fermented soybean hypocotyl material
of the invention is useful for the prevention or alleviation of
symptoms or diseases such as, e.g., menopausal disorders,
osteoporosis, prostatic hypertrophy, metabolic syndrome, and for
5 lowering of the blood cholesterol level, skin whitening, acne
treatment, treatment of intestinal disorders, obesity, urinary
disorders, etc. Among such uses, the fermented soybean hypocotyl
material of the invention is especially useful for the prevention
or alleviation of general malaise-complaints and menopausal
10 symptoms (for example, osteoporosis, menopausal disorders, etc.)
in middle-aged women. When a fermented soybean hypocotyl material
is produced by fermenting an arginine-containing fermentation
material using an ornithine/equol-producing bacteria, ornithine
is also formed and stored therein. Such a fermented soybean
15 hypocotyl material can also exhibit active physiological effects
derived from ornithine, such as improved liver function, improved
growth hormone secretion, increased immunostimulation, increased

amount of muscles, increased basal metabolism, etc.
When the fermented soybean hypocotyl material of the
20 invention is used as a food ingredient, it may be prepared in the
form of, e.g., a drink, granules, fine grains, capsules, tablets,
a powder, dairy product, gum, gum drop, pudding, bar, or other
solid food. A food containing the fermented soybean hypocotyl
material exhibits not only the equol-derived effective
25 physiological activities, but also physiological activies derived
from isoflavones, saponins, and other like materials. Such foods,
therefore, provide excellent health-keeping effects, and are
highly wuseful. When a fermented soybean hypocotyl material
produced by fermenting an arginine-containing fermentation
30 material using ornithine/equol-producing bacteria is used in a
food, such a food also contains ornithine, and therefore has

further enhanced usefulness.

- Food containing the fermented soybean hypocotyl
material of the invention are usable, not only as general foods,

35 but also as foods for specified health uses, dietary supplements,



pH 6.75 0.03 6.54 0.02 6.39 0.03 Anal ytical

Vi abl e bacterial counts of fernmented liquid (log cfu/m) 7.9 + 0.1 8.2 0.1

result of fernented |iquid

8.3 0.2 pHof fermented liquid 7.00 0.03 6.88 0.01 6.76 0.02
result of powered fernmented soybean hypocotyls Equol

Anal yti cal

concentration in powdered soybean hypocot4t nateri al
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35

functional foods,

fermented

soybean

hypocotyl material

particularly usable as dietary supplements.

The proportion

of the

fermented

(my/ 100g) 385.6 101.5

foods for invalids, etc. Foods containing the

of the invention are

soybean hypocotyl

material of the invention in a food can be suitably determined

according to the type of food,

subject,

expected effects,

and other factors.

equol content,

age and sex of the

For example, the

total amount of the fermented soybean hypocotyl material per 100

g of a food may be generally 0.1 to 90 g, preferably 0.1 to 10 g,

and more preferably 0.5 to 2 g on a dry weight basis.

The daily dosage of a food containing the fermented

soybean hypocotyl material depends upon the equol content of the

fermented soybean hypocotyl material,

subject,

example,

daily number of doses,

and other

age and body weight of the

factors; but, for

an adult may take a daily dosage of 0.1 to 10 g of the

fermented soybean hypocotyl material.

When the fermented soybean hypocotyl material of the

invention 1s used as a pharmaceutical ingredient, the fermented

soybean hypocotyl material is prepared in the form of, e.qg.,

tablets,

emulsion,

pills,

a powder,

granules, capsul

pharmaceutical

preparation

a liquid medicine, a suspension, an

es, a suppository,

containing the

or the like. A

fermented soybean

hypocotyl material of the invention is useful for the prevention

or alleviation

disorders

of symptoms or

diseases,

(including menopausal complaints,

hyperlipidemia),

syndrome,

treatment of intestinal disorders,

osteoporosis,

e.g., menopausal

osteoporosis, and

prostatic hypertrophy, metabolic

and for the reduction of the blood cholesterol level,

obesity,

urinary disorders,

etc. Such a pharmaceutical preparation is especially suitable for

use in the prevention or treatment of general malaise-complaints

and menopausal symptoms (e.

etc.) in middle-aged women.

g., osteoporosis, menopausal disorders,

The dosage of a pharmaceutical preparation containing

the fermented soybean hypocotyl material of the invention depends

upon the

equol

content

of the

fermented

soybean hypocotyl



62.1 417.5 68.0 Not e: Each exanple was carried out using powdered
soybean 15 hypocotyls of three different lots (N=3). The anal ytical results
in the table are average SD values. Exanple 4 Lactococcus 20-92 (FERN
BP-10036; Lactococcus garvieae) -17- was inoculated into 5 m of a soybean
hypocotyl sol ution containing 10 wt. % of, powered soybean hypocotyls and 0.1
wt.%of L-arginine, and subjected to static cultivation at 37 C for 96

hours undep,,2RaeL Pbi L £ U HoRPSwe Mt ETo < ¥hkl ¥%§8&‘u, ts%lf@ows%&rib@g of
culture (fernmented liquid) was sterilized by heating at 100 C for one

m nut e, theosdei paradaB0 ad aitderufehterpovieler edarsiexgmaldonyadudér may

t her eby obt.ai ni r r mgnt spybean_hypo I r.ial .

powder ed s%%%gar@héﬁg%fgﬁga %eg&as@%t atrq%!i %3 %Oxgatﬁgﬁ/a S (r?léc gr red to as
"pre-fernenyavcotyl inmtEalibéso? antdky3)wedndttibesicht ai ned powdered fernented

soybean_hypocot yl erial, (referred to as "post-fernentation; in Tables 2
o3 ey o anal yzodEE S EeTIT G EHSORaPOCT AR o 19t e Phathe
anal yti cal ingsdtisn foy sR¥beanal seshavianasgraddedapl the3 rehaustédaclbean
analytical results for nutritional conponents. These results al so

est abl i she@YPREPLY briafitdd s §pie kR RYPORERY | iherer idgisd rednt i iychi g

level s of egyol capske-prpduced,bysdanmentingiseypean hypecot vl suistibn,
equal - produci'ng bacterium The results further revealed that the contents
of ol i gosastBRENYEEN sucheas, r gfifitnese, 2bhestathydsecandilee fore af ercht he

fermentati LN t S betore, .iadi ' t.hat t.he re
har dl yi(?nf ﬁggﬁ%‘g@é b%/)g%)g??réesnt gﬁl o%gElﬂ%?\Svgfrn, § tw%\%% ?%%Jin t h‘iz}?aggr%gi %Tﬁé’ is
converted besbcnskin neadey dredoehs asuan.asCensequens ) yGraamswadoestrah| ioshed

that when argini n%-sadd(fd soi/bean Oh (%%ot I% are fer.nment eg V\éth 5 rs
Lact ococcut 30 Pe2 e or Lom e der b Sal s o (A L AR Be” pr GRIREETS” - 18-
and body cleansers; cleansing wipes; purifying agents; etc.
Cosmetic products containing the fermented soybean hypocotyl
15 material of the invention are used for skin whitening and
clearing acne.

The proportion of the fermented soybean hypocotyl
material of the invention in a cosmetic product can be suitably
determined according to the type of the cosmetic product, equol

20 content, and the 1like. For example, the total amount of the
fermented soybean hypocotyl material per 100 g of a food may be
0.1 to 10 g, and preferably 0.5 to 5 g on a dry weight basis.

EXAMPLES
25 The present invention 1is described in detail with
reference to Test Examples, Examples, etc. below, but is not
limited to these examples.

Examples 1 to 3

Powdered soybean hypocotyls, arginine, and water were
30 mixed in such a manner that the compositions of the mixture was
as shown in Table 1 to prepare soybean hypocotyl solutions. Into
5 ml samples of the soybean hypocotyl solution was inoculated

Lactococcus 20-92 (FERM BP-10036; Lactococcus garvieae), and

subjected to static cultivation at 37 °C for 96 hours under

35 anaerobic conditions. After cultivation, the resulting culture



Tabl e 2 Soybean i sof |l avonesPer 100 g

Conmponent Pre-fernent ati onPost -fernmentati on Equol N. D. 632. 0 ng Dai dzi n566. 4
'ng29.7 ng Mal onyl dai dzi n124.9 ngN. D. Acetyl dai dzi n364. 8 ng25.4 ny

Dai dzein7.1 ng24.4 ng D hydrodai dzeinN. D. 49.4 ng Genistinlll.7 ng3.2 ng

Mal onyl geni stin35.1 ngN. D. Acetyl geni st41846. 1 ng3. 7 ng Ceni stein0.9 ng22.5
nmg Di hydrogenisteinN. D.112.0 ng A ycitin331.7 ng53.6 ng Mal onyl gl ycitin65.0
mgN. D. Acef gégherdiad Ai6@idshyd4e8 strgr A yzed éjynhgaﬂ.in@%-z 130n¥C for one

D hydroglygltei 0N. D, 8.2 oo, Jotal, isof! gyapes19 181228t using a

nute, stbsequ fur

homogenizer, thereby obtaining powdered fermented soybean

hypocotyl materials.

5 Table 1 shows equol concentrations in culture 96 hours
after cultivation. Table 1 also shows viable bacterial counts and
pH of culture media 96 hours after cultivation, yields of the
powdered fermented soybean hypocotyl materials, and equol
concentrations in the powdered fermented soybean hypocotyl

10 materials. The results established that fermentation of the
powdered soybean hypocotyls using an equol-producing bacterium
can produce equol very efficiently.

Table 1
Ex. 1 Ex. 2 Ex. 3

Powdered soybean

hypocotyls (dried 0.25 g 0.5 g 0.75 g

wt.)
Composition |Arginine 0.005 g 0.005 ¢ 0.005 g
of soybean Appropriate | Appropriate | Appropriate
hypocotyl Water quantity quantity quantity
solution

Total amount 5 ml S ml 5 ml

PH 6.75 + 0.03 6.54 + 0.02 | 6.39 £ 0.03
Analvtical Viable bacterial '

2 {tlci counts of fermented 7.9+ 0.1 8.2 £ 0.1 8.3 £ 0.2
resuit o liquid (log cfu/ml)
fermented pH of fermented
liquid liquid 7.00 £ 0.03 6.88 £ 0.01 | 6.76 x 0.02
Analytical
result of Equol concentration
powered in powdered soybean 385.6 + 344.6 + 417.5 *
fermented hypocotyl material 101.5 62.1 68.0
soybean (mg/100qg)
hypocotyls
Note: Each example was carried out using powdered soybean
15 hypocotyls cf three different lots (N=3). The analytical results

in the table are average * SD values.

Example 4

Lactococcus 20-92 (FERM BP-10036; Lactococcus garvieae)




N.D. refers to "Not Detected" Tabl e 3
Nutritional conponentPer 100 g Conponent Pre-fernentati onPost-felLHentation
Moi sture3.2 g6.2 g Protein38.1 g38.3 g Fat13.0 g14.5 g Ash4.3 g4.0 ¢
Sacchari de30.9 g26.8 g Dietary fiber10. g10.2 g Energy414 kcal 411 kcal
Sucrose7.95 g7.42 g Raffinosel.37 gl.34_¢;Stachyose9.04 ¢g8.38 g Trans fatty
aci dsN. D. N. D. Phosphol i pids(as stear-, 3.33 g2.92 g ole-, and lecitin) Free

ar gi ni ne88%,ar013c88 fteRe 10kBi thhnel¥ B Eofbesh hypocotyl solution
containing 10 wt.% of powered soybean hypocotyls and 0.1 wt.% of
L-arginine, and subjected to static cultivation at 37 °C for 96
hours under anaerobic conditions. After cultivation, the
5 resulting culture (fermented liquid) was sterilized by heating at
100 °C for one minute, then dried at 80 °C, and further powdered
using a homogenizer, thereby obtaining a powered fermented
soybean hypocotyl material. '
The powdered soybean hypocotyls used as starting
10 materials (referred to as “pre-fermentation” in Tables 2 and 3)
and the obtained powdered fermented soybean hypocotyl material
(referred to as “post-fermentation” in Tables 2 and 3) were
analyzed for compositional components. Table 2 shows the
analytical results for soybean isoflavones, and Table 3 shows the
15 analytical results for nutritional components. These results also
established that fermented soybean hypocotyl materials containing
high levels of equol can be produced by fermenting soybean
hypocotyls with equal-producing bacterium. The results further
revealed that the contents of oligosaccharides such as raffinose,
20 stachyose and the like after the fermentation remain almost the
same as before, indicating that they are hardly influenced by
fermentation. However, it was found that arginine is converted to
ornithine by fermentation. Consequently, it was established that
when arginine—added soybean hypocotyls are fermented with
25 Lactococcus 20-92, not only equol but also ornithine can be

produced.



Syasapogenol AN.D. N.D. Soyasapogenol BN.D.N. D. Soybean saponine3.6 ¢g3.8 g
-19- Exanples 5-11 Powder ed fernented soybean hypocotyls

(Exanpl es 5-11) were produced under the sane conditions as in Exanple 3,
except that powdered soybean hypocotyls of seven different lots fromb5 that
in Exanple 3 were used. Proportions of 41db6f| avones contained in the

t hus- obt ai ned fernented soybean hypocotgl materials were evaluated. As is
clear fromthe results shown in Tabl eTablehe fermented soybean hypocotyl
mat eri al s sdybExampbeisvbndsl have a hi gh equol content and contai eer 100 g

i sofl avonesin sg&@ogg&oortl ons lup,;él@gmgeﬁ@mgmoe act @Mgflfgﬁfnelﬁ{lé.‘:%n
rTEthOdS ‘;I; 0100 ¥ 'I'-"; ¥ COPOUN
Geni st ei n--Cenpounds--G ycpt el- n--Conpounds -Ex,an?l e-5.6.51..ng--(.62.2.. ‘2@% 71
ng (6.8 w.% Daidzin 6.4 mg 29

Malonyldaidzin 124.9 mg N.D.
Acetyldaidzin 364.8 mg 25.4 mg
Daidzein 7.1 mg 24.4 mg
Dihydrodaidzein N.D. 49.4 mg
""""""""""""""" Genistin 1117 mg T3 Z mg
Malonylgenistin 35.1 mg N.D.
Acetylgenistin 146.1 mg 3.7 mg
Genistein 0.9 mg 22.5 mg
Dihydrogenistein N.D. 112.0 mg
"""""""""""""" Glycitin 33107 mg 836 mg
Malonylglycitin 65.0 mg N.D.
Acetylglycitin 169.2 mg 34.8 mg
Glycitein 19.1 mg 292.3 mg
Dihydroglycitein N.D. 8.2 mg
"~ Total isoflavones 19420 mg T 1291.2 mg

N.D. refers to “Not Detected”

Table 3

Nutritional component Per 100 g

Component Pre~fermentation Post-fermentation
Moisture 3.2 ¢g 6.2 g
Protein 38.1¢g 38.3 g
Fat 13.0 g 14.5 g
Ash 4.3 g 4.0g9g
Saccharide 30.9 ¢ 26.8 g
Dietary fiber 10. g 10.2 g
Energy 414 kcal 411 kecal
Sucrose 7.95 g 7.42 g
Raffinose 1.37 g 1.34 g
Stachyose 9.04 g 8.38 g
Trans fatty acids N.D. N.D.

spholipids (as stear-,

Frose 015-, a(nd lecitin) 3:339 2.92.9
Free arginine 881 mg 12 mg
Free ornithine N.D. 1.06 g
Syasapogenol A N.D. N.D.
Soyasapogenol B N.D. N.D.
Soybean saponine 3.6¢g 3.8g

5 N.D. refers to “Not Detected”



0.53 ng (5.1 wt.% 2.71 ng (25.9 m.% Exanple 6 6.25 ng (61.3 wt.% O0.48
ng (4.7 w.% 0.35 ng (3.4wt.% 3.12 ng (30.6 w.% Exanple 7 5.38 ng (48.9
w.% 1.18 ng (10.7 wt.% 1.45 ng (13.2 wt.% 3.00 ng (27.2 w.% Exanple 8
6.43 nmg (63.4 wt.% 0.61 ng (6.0 wt.% 0.48 ng (4.7 m.% 2.62 ng (25.8
w.% Exanple 9 6.05 ng (64.2 wt.% 0.51;49 (5.4 W.%

Examples 5-11

Powdered fermented soybean hypocotyls (Examples 5-11)
were produced under the same conditions as in Example 3, except
that powdered soybean hypocotyls of seven different lots from

5 that in Example 3 were used. Proportions of isoflavones contained
in the thus-obtained fermented soybean hypocotyl materials were
evaluated. As is clear from the results shown in Table 4, the
fermented soybean hypocotyl materials of Examples 5-11 have a
high equol content and contain isoflavones in such proportions

10 that cannot be achieved by known methods.

Table 4
Isoflavone Proportions
Equol Daidzein Genistein Glycitein
Compounds Compounds Compounds

Example 5 6.51 mg 0.71 mg 0.53 mg 2.71 mg

(62.2 wt.%) (6.8 wt.%) (5.1 wt.%) (25.9 wt.%)
Example 6 | 6.25 mg 0.48 mg 0.35 mg 3.12 mg

(61.3 wt.%) (4.7 wt.%) (3.4 wt.%) (30.6 wt.%)
Example 7 5.38 mg 1.18 mg 1.45 mg 3.00 mg

(48.9 wt.%) (10.7 wt.%) (13.2 wt.%) (27.2 wt.%)
Example 8 6.43 mg 0.61 mg 0.48 mg 2.62 mg

(63.4 wt.%) (6.0 wt.%) (4.7 wt.%) (25.8 wt.%)
Example 9 | 6.05 mg 0.51 mg 0.30mg 2.57T mg

(64.2 wt.%) (5.4 wt.%) (3.2 wt.%) (27.3 wt. %)
Example 10 | 6.11 mg 0.37 mg 0.10 mg 2.7 mg

(65.6 wt.%) (4.0 wt.%) (1.1 wt.%) (29.4 wt.%)
Example 11 | 6.3 mg 0.49 mg 0.37 mg 3.19 mg

(60.9 wt.$%) (4.73 wt.%) (3.6 wt.%) (30.8 wt.%)

In Table 4, the upper figures indicate the amount (mg) of each
isoflavone per 1 g of fermented soybean hypocotyl material, and
15 the lower figures indicate the percentage (wt%) of each
isoflavone per total weight (100 %wt) of isoflavones contained in

each fermented soybean hypocotyl material.

Example 12

20 Powdered fermented soybean hypocotyls were produced
under the same conditions as in Example 3 above, except that
powdered soybean hypocotyls of a different lot from that in
Example 3 above were used. The obtained fermented soybean

hypocotyl material contained 6.5 mg of equol, 0.6 mg of daidzein



0.30ng (3.2 m.% 2.57 ng (27.3 wt.% Exanple 10 6.11 ng (65.6 w.% 0. 37
ng (4.0 wt.% 0.10 ng (1.1 Wm.% 2.74 ng (29.4 w.% Exanple 11 6.3 ny
(60.9 Wt.% 0.49 mg (4.73 wt.% 0.37 ng (3.6 W.% 3.19 ng (30.8 wt.% In
Tabl e 4, the upper figures indicate the anobunt (ng) of each isoflavone per
1 g of fetwented soybean hypocotyl nmatefdtal, and 15 the |ower figures

i ndicate the percentage (W% of each isoflavone per total weight (100 %)
of i sof | avoomsowsti,aidnédmgnoé agén fsraiantetpswydse arnby o ony lohatlecl bgin
Exanmpl e 12 20Powdered fernepted soybean h cot vl re pro d.under the
sane condi??@ﬁ@?%é%ﬁ ﬁeéxgﬁpl§9§W515%6¥%§%8é%$ f%%t&%gﬁﬁéTgﬁ~g§§§e5ﬁ s
hypocot yl stetan diddfeneshel atorfuenm t hat the EXanpére-<dl aboyeeaver éwypsedtyIThe

obt ai ned fernented soybean hypocotyl material contained 6.5 ng of equol,
0.6 ny of WAFHHn

5 Tablets having the following formula (weight 2.51 g and
10.9 mg equol content per tablet) were prepared using the thus

obtained fermented soybean hypocotyls.

Fermented soybean hypocotyl material 66.7 wt.$%

10 Erythritol 33.2 wt.%
Total 100.0 wt.%
Example 13

Granules having the following formula were prepared
15 using the fermented soybean hypocotyl material used in Example 5

above.

o

Fermented soybean hypocotyl material 66.7 wt.

Erythritol 33.2 wt.%
Total 100.0 wt.%
20
Examplie 14
Cosmetic product having the following formula were prepared
using the fermented soybean hypocotyl material of Example 1 above.
Fermented soybean hypocotyl material 10 g
25 Paraffin oil 60 ml
Olive oil : 40 ml
Glycerol monostearic acid ester 50 ml
Lanolin 10 ml
propylene glycol 30 ml
30 Water balance
Total 1000 g
Example 15

Cosmetic product having the following formula were prepared

35 using the fermented soybean hypocotyl material of Example 1 above.



-20- conmpounds, 0.6 ng of genistein conpounds, and 3.2 ng of glycitein
conpounds, per g. Aglycone accounted for 90 wt.% or nore in the total

i sof | avone content in the fernented soybean hypocotyl material. 5Tablets
having the followi ng fornmula (weight 2.51 g and 10.9 ng equol content per
tablet) were prepared using the thus obtdned fernmented soybean hypocotyls.
Fer ment ed soybean hypocotyl material 66.7 wt.% 10 Erythritol 33.2 w. %

Tot al 100. O patrn¥h EX@Md @ebd hypocotyl mater@@nul@sy having the fol | owi ng
fornula were prepared 15 using the fernmented soybean hypocotyl materi al
used in ExdmpRéfEna®ble. Fernented soybean hypdedtlyl material 66.7 w. %
Erythritol 339 .W,;9% Total 100.0 wt.% 20 Exanple 14 34 4 Cosnetic product
having the following fornula were prepared using the fernmented soybean
hypocotyl Eyerral néndStaaplie dcabmesterFer ment ed soydeard hypocotyl nateri al

10 g 25 Parafnf'gnoil60 m OAive o0il40 mM dycerol noéwsf&learic acid ester50
m Lano?i ni6

propylene glycol 40 ml
Water balance
Total 1000 g

10 Test Example 1

It is known that soybean hypocotyls inherently contain
Gym4, Gm30K, Gm28K, 7S globulin mix (B—conglycine), oleocine,
trypsin inhibitor and like allergens. The presence or absence of
éllergens in the fermented soybean hypocotyl material prepared in

15 Example 1 was detected by the following method.

First, an adequate amount of the fermented soybean
hypocotyl material prepared 1in Example 1 was added to an
extraction buffer (Tris HCl pH 7.5, containing 1 M EDTA and an
adequate amount of protease inhibitor), followed by sufficient

20 agitation to extract water-soluble components from the fermented
soybean hypocotyl material. Subsequently, solid matter was
removed therefrom by filtration, giving an extract. Total protein
in the thus~obtained extract was assayed using a Bio-Rad Protein
Assay. Major allergens (Gym4, Gm30K, Gm28K, 7S globulin mix,

25 oleocine, and trypsin inhibitor) contained in the thus-obtained
extract were then detected by western blotting. For comparison,
detections of total protein and major allergens were conducted in
the same manner as described above using soybean cotyledon and
soybean hypocotyl powders instead of the fermented soybean

30 hypocotyl material.

Figs. 2 to 4 show the results. Fig. 2 shows the results
of total protein detection. Fig. 3 shows the results of Gym4,
Gm30K, and Gm28K detections. Fig. 4 shows the results of 7S
globulin mix, oleocine, and trypsin inhibitor detections.

35 From these results, it was confirmed that major



propyl ene glycol 30 m 30 Waterbal ance Total 1000 g Exanple 15

Cosnetic product having the follow ng forrmula were prepared 35 using the
ferment ed soybean hypocotyl nmaterial of Exanple 1 above. -21- Fernented
soybean hypocotyl material 10 g Paraffin oil30 m dive oil30 mM dycerol
nmonostearic acid ester60 ml 5 Lanolin26-2#8- propyl ene gl ycol 40 mi

Wat er bal ance Total 1000 g 10 Test Exanple 1 It is known that
soybean hypbbtetgdans iimherently comtainedGimd soghB8dks @nP8iybea8 dglypbadbtnlari x
(P-congl ycine) ., .0l.eacine, tr in_inhibitor and |like allergens., The

br esence’ ot AlEEAE ot R YR TRITRE T IrR, RS GRaRe POt y
material prepared in 15 Exanple 1 was detected by the foll ow ng net hod.
First, an adequate anount of the fernmented soybean hypocotyl nmateri al
prepared in Exanple 1 was added to an extraction buffer (Tris HCL pH 7.5,
containing 1 M EDTA and an adequate anount of protease inhibitor), followed
by sufficient 20 agitation to extract water-sol uble conponents fromthe
ferment ed soybean hypocotyl material. Subsequently, solid nmatter was
removed therefromby filtration, giving an extract. Total protein in the
t hus- obt ai ned extract was assayed using a Bio-Rad Protein Assay. Mjor
all ergens (Gymd, G1BOK, GMR8K, 7S globulin mx, 25 ol eocine, and trypsin
inhibitor) contained in the thus-obtained extract were then detected by
western blotting. For conparison, detections of total protein and major
al l ergens were conducted in the sane manner as descri bed above using
soybean cotyl edon and soybean hypocotyl powders instead of the fernented
soybean



30 hypocotyl material. "~ Figs. 2 to 4 showthe results. Fig. 2
shows the results of total protein detection. Fig. 3 shows the results of
Gymd, GnBOK, and Gn28K det ecti ons. Fig?34 shows the results of 7S globulin
m x, ol eocine, and trypsin inhibitor detections. 35Fromthese results, it
was confirmed that major -22- aIIer%ﬁﬁi %nherently cont ai ned i n soybeans
or soybean hypocotyls are elim nated-i P'Re fernmented soybean hypocot yl
material. -23- CLAIM 1

Anequol-containingfernentedsoybéanhy ocotyl materjal obtained Ey fernegting
soybean hypoéet yl 8nusi SGUaL-FeakR 1B Mhe ntTFET i sMiRRATY anyPocoty

equol - pRaduei BY 8BLL 1LYy byy Uk in&i tih@lsd @rsin aypctRitdaei iseagpagndeast
sel ected fromthe group consisting of diadzein glycosides, daidzein, and
di hy®r ogardrdicroonirohsBoheEiRg @11 SV C2TPRPIVE ORI eBOL L pEr Dot Ut WESigat of

dry fer%%”H%QS%PXBEaBaEMEQ§HtMbmﬁgﬁﬁﬁié%leéééd from the group consisting

Anequol - cont ai ni ngt er nent edsoybeanhypocotyl material obtained by fernmenting
soybeanolfypdéetigésn usghycetidasast deriezgiinr oorgani Shyduedridaein, which

equol - produci.n bility,by utdljzi t lLea e I0z el &anggﬂg
selecteﬁopggﬁ?ghg'%r%%ﬁm%8ﬁgi%f#%égggﬁopegi3 %g?nwg 9€%§?%es, daidzgfﬁ? and
di hydr ogeydzennhypbecty f mmattseriadont ai ns dai dzi n conpounds, genistin
congﬁunds, geni stei conpounds, glyciti conpounds and gl ycitei compounds.

3. equol - cont ai ni ngf er ment edsoybeanhypocotyl 20 naterial obtained by

fermenti ng soybeamnhypeepiyhsodsihgiag | eAstmemnssdn cromylgsam Smihatiowg van
equol - producing ability b u%ilizin at | east qne daidzei n _conpaoun
sel ect ed3fLEHP h@bﬁ?bﬁ%dc%ﬂs'§F??@F%ﬁg(ﬁ?§hﬁﬁq1 %ﬂﬁ%ﬁﬁ? sPségﬁdf§inFa§%d
di hydr odakdzgidroowibehshuhbRehgCemt aidipleptiodichigg adbility by4d.utilizing
Anequol - cont ai ni ng ernentedsoybeanhygocotgl s
at least one daidzein compound selected from the group- consisting
15 of diadzein glycosides, daidzein, and dihydrodaidzein, which
further contains daidzin compounds, genistin compounds, genistei

compounds, glyciti compounds and glycitei compounds.

3. An equol-containing fermented soybean hypocotyl
20 material obtained by fermenting soybean hypocotyls using at least
one microorganism having an equol—producing ability by utilizing
at least one daidzein compound selected from the group consisting
of diadzein glycosides, daidzein, and dihydrodaidzein, which
further contains ornithine.
25 ’

4. An equol~containing fermented soybean hypocotyl
material obtained by fermenting soybean hypocotyls using at least
one microorganism having an equol—producing ability by utilizing
at least one daidzein compound selected from the group consisting

30 of diadzein glycosides, daidzein, and dihydfodaidzein, which is a

dietary supplement.

5. An equol-containing fermented soybean hypocotyl
material obtained by fermenting soybean hypocotyls using at least
35 one microorganism having an equol—producing ability by utilizing

at least one daidzein compound selected from the group consisting




mat eri al obtained by fernenting soybean hypocotyls using at |east one

m cr oor gani sm havi ng an equol-producin% ability by utilizing at |east one
dai dzei n conmpound sel ected fromthe gr ﬁﬁ consi sting 30 of diadzein

gl ycosi des, dai dzein, and di hydrodai dzein, which is a dietary suppl enent.

5. Anequaql - cont ai, ni ngf er nent edsgybeanhypocot yl..mat erj al, obt ai ned by.

f er ment © gd§8958éﬁ f 5888%9?%’u§¥+é%%ﬁ§%eﬁﬂ; %ﬁ?%ﬁﬁ?%%%gfgépgaﬁgéﬁ?hé@iﬁg an
equol - preducidightalinlingy dy utd | boi rRg @f Lrastfeemendaddzeiybeaaniouatotyl
selected fromthe group consistin -24 - of diadzein glycosides, daidzein,
and di hj@r6dapdzeeh, 1ohiEPs £he ﬁgBH‘containing 0.1 to 90 g of the
fermented soybean hypocotyl material per 100 g of the food.

56. Anequol - cont ai ni ngf er mrent edsoybeanhypocotyl naterial obtained by
fernBnting séybeadthypSEoyrsonspiying | eBRIMYNE i croVREAN smHRASRGYan

equol - praducing aBthLifhygbyyUEbLh2h fthatsdgasin B Ad2el MsGagPANd cast

sel ected fromthe group consisting of diadzei n-glycosides, daidzein, and
di hydr ogaied zdiaroonhiesohsins haginge@nf FAUBMEECAGCLRE BPéédt¥hblvestterdizingvel .
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6, wherein said at |east one mcroorganismis a lactic acid bacterium of
t he genws Ldictdmdocuslyddsides, daidzeirer nend edibpdbedaldgporot yhight ési al
accqQrding to_any.of clai 1.t.0 7, g@ LD,.sqi f.@at; | east one m croorgani sm
beIgégsuggdL£8Fo%8%%5%n%g§v?é&épd26 .igsgoﬁ containing a fermented soybean
hypocotyl material of any of clains 1 to 3. 10. The food according
to claims9, WhIChﬂ %é%nghﬁégr%o?BQQLeHEBEco€§i material according to any

of claims 1 to 6, wherein said at least one microorganism is a

lactic acid bacterium of the genus Lactococcus.

15 _
8. A fermented soybean hypocotyl material according to any
of claims 1 to 7, wherein said at least one microorganism belongs

to Lactococcus garvieae.

20 9. A food containing a fermented soybean hypocotyl material

of any of claims 1 to 3.

10. The food according to claim 9, which is a dietary

supplement.
25
11. The food according to claim 9, which contains 0.1 to
90g of the fermented soybean hypocotyl material per 100 g of the
food.

30 12. A pharmaceutical preparation containing a fermented

soybean hypocotyl material of any of claims 1 to 3.

13. The pharmaceutical preparation according to claim 12,
which is used for preventing or treating menopausal disorders,

35 osteoporosis, prostatic hypertrophy, or metabolic syndrome.




11. The food according to claim9, which contains 0.1 to 90g of the
fermented soybean hypocotyl materi al pgg 100 g of the food. 3012. A
pharmaceutical preparation containing & fernmented soybean hypocotyl
material of any of clains 1 to 3. 13. The pharnaceutica
preparation according to claim 12, which is used for preventing or treating
nmenopausal di sorders, 35 osteoporosis, prostatic hypertrophy, or netabolic
syndrome. -135 & Pharma%ﬂgt¥F%ﬂuﬂ?ﬁﬁﬁ§ﬁ??@&laﬁF%ﬁ%¥£&i?ﬁléi%&ﬂwﬁzngwpﬁcélain1
12, whi ¢b usedsedrfDswdomes ithe theokl ehdleboéest eratel evel . 515. Use of a
fermented soybean hypocotyl material of any of clainms 1 to 3 for producing
preparations for preventing or treating nenopausal disorders, osteoporaosis,
prosfatic hypért Usghpf or é%ﬁﬂﬁ@&ﬁﬂcS§V%GP6W@¥PPGQGYlU@étSFléif@FnﬁﬁYe@f
soybean c!l&ﬁﬁ@?ti\” lwt & i &orof pﬁ?augingﬁl lqirr@alra}taloasf l()fopr asitsiditing  or
preparations.for |owerlng the Qd cho terol.level . . 17. . A
Boshet | TSP bHTA "EBRREI T hg IR Tt eNCeaBay BeAR 167 P HES JIYRRETEPPEY  of
any of eoframatalolsc3syndrome. 18. A cosnetic product according to claim17,
whi ch contains 0.1 to 10 g of the fernented soybean hypocotyl material per
100 of cosnetic product._20 19. A nethod, for oduci ng_an
cqudl- cont s Hong OBt fincbd SRRET FFISEGTy PYRECEFY Sl TBFERHEL OFE CPRYEE1 (o
3, conprilsiing ttheest®pfof bepdeninggprepbranitypotorylewasing ahel ddsbdone
nicroor%@ghégkggginge@gnequol-producing ability by utilizing at 25 | east
one dai dzein conpound sel ected fromthe group consisting of diadzein
gl ycosi des, dai dzein, and di hydrodai dzei n.

17. A cosmetic product containing the fermented soybean

15 hypocotyl material of any of claims 1 to 3.

18. A cosmetic product according to claim 17, which contains
0.1 to 10 g of the fermented soybean hypocotyl material per 100 g
of cosmetic product.
20
19. A method for producing an equol-containing fermented
soybean hypocotyl material of any of claims 1 to 3, comprising the
step of fermenting soybean hypocotyls wusing at 1least one
microorganism having an equol-producing ability by utilizing at
25 least one daidzein compound selected from the group consisting of

diadzein glycosides, daidzein, and dihydrodaidzein.




