-1- Specification EQUOL- CONTAI Nl NG FERVENTATI ON PRODUCT OF SOYBEAN
EMBRYONI C AXI'S, AND METHOD FOR PRODUCTI ON THEREOF 5 Techni cal Field The
present invention relates to fernmented soybean hypocotyl containing equol
and a nethod of producing the sane. 10Background Art | sof | avones
(soybean isofl avones: dai dzein, genistein, glycitein) contained in soybeans
have structures simlar to estradiol, andihave anti-estrogen actions
associated with biding to estrogen r cgp orgt&$preinafter referred to as
ER) and 15 estrogen-like actions. EPi-HERT Ol ogi cal studi es and
intervention studies of soybean isoflavones that have been donebefore

suggest their preventive_effe j i §

br east canC'eFQS%b%%Néﬁﬁc%ﬁ&EH%%r%%%@dse’egé-% en?gggﬁ%%l?g%g%g'

i nprovi ng ef hrptsetiod FOR GHODOGENON 2IHRERE actions on nenopausal di sorders,
post menopausal osteoporosis and hyperli pi dem a. Recently, it has
been poi nted out that the active principle of the physiological effects of
t hese soybean isofl avones may be a Tetlaboikit Bigd dai dzein, equol. Mre 25
specifically, it has en reported . equ a bickibohded bifghebn ER
(especial ly to ERP) g&gﬁt et ﬁﬁ% g&&%@%ﬁ?s?ﬁﬁ%@%ﬁe?ﬁnﬁ%ﬁat it hcg'g)

remar kabl y hhgBotstaisicohtaircmgabirhel yartdo at meged ofgarrduaiss BRe FRBEst and
prostate tissues. Mreover, a case-control study reports that there are
significantly | ess patients 30 who produce equol in the patients of breast
cancer angl prostate cancer. The effects BickargpdnAIsof | avones to i nprove
t he bone density and [Ils?kfia%tegbo(!sloggé%(ﬁv\;gs@ﬂ%%flgg:raggd;gui&g genistein,

post menopausal women categori zed in groups: those who pro,duﬁe equol

and those whalgoitein) Acengmirfedcabl isRybeRBRrefEvEn SETUGRYLES wWHY Pr-Btu

equol was observed, . -2 £ 1~ Y8l eh Sa A RRAC &d sbyi ARIRRAKh SBi ding
dai dzei n by 3%5%9‘}:0]5&?5“& |h§7reT ré %abi I tlgs to produce equol var Xé&ﬁet ween

i ndi vi dual s, tandesheogeer cenceRforst JRPERIAETRR0 RIS ebRiol®Sr 68Uctdh i s
reported a %4 ;1hat dshicakout 508pof Jdenanaestogicanot sabdiesS tamd
pr oduce %%uolg‘%k&gﬁgeqldoqg- préo%t}gi ng i ndi vi dual %%1 Such tﬂnn i r}ldiv\éi %ggrll génnot
enj oy useful iphgsventoginc ftugénss pf sSpWRAL FFoEhBVARET on'df EJTor®el en]
they i ngest $QyReanssaufdspr ograsedpsayditiRel Oofkectinedes orte, their dentio
attai n useful physiol ogi cal benefits based on the agtéé)n g;lcee ugrlldl Befor
non- equol - pr e$EEPEe: 16CEERY i BlaPTRi e FRGE eqRoPSrEsel FHS hdught to be
ef I ecti ?/e. tthone-%eﬁg&aﬁwcmmdﬁﬁ gmfpﬂuﬁngt; efifiecksi dus uby esttiragenr r aw
mat eri al containing daidzein conpounds, .to fermentat.i .
m cr oor g@Ri sAE-KehaFEi R (B MEBPRFY td&sagd%ﬁ%|996?°5“§ﬁ%§5n“§%%2§?%?%"°5 i ch
net abol i ze daj @z aiBetDifiidefluge equol . Known 15 starting materials
contai ning daidzein faor use, in this productiqn. od. j;nc b Ge
Gen Tang (Chi nese tradieceBhLY: nedi c]i‘%é %5F§o Hl}r‘}g%gago%kt%%fo)%?gre Eg‘r%be
Er apes, |:al falgﬁn{a&ppg%he?g. ybéeoléﬁgséi@rng:ibaS br odﬁf'gngs%oa@fter thesg e %ﬂW@E’SyZO
nown. For exanpl e, bacteroides E-23- - 1St ephRA0CCUsoEs
23-17 ( FERN SEB4389nest M8t gle%cc%sm %@%@Eaﬁl 8@-561@%)% and” | act o_cogcus
20- 92 (Fgng %}ehqassmquﬂom iteehatregof tesin thatareaedr 8agndn b§PIHEY to
i nventors-of the present inventon (refeh 0. paLent,doCUsTILS LsBRthhes
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 egquol was observed.



However, sinply subjecting the above-nentioned starting 25 materials
cont ai ni ng dai dzei n conpounds to fernentation treatnent by using
equol - produci ng bacteria cannot yield sufficient amount of equol in the
fermented product, and there has been the problemthat desired useful
benefits based on the action of equol camnot be sufficiently expected by
i ngesting the fernmented product as it 30is. In contrast, the
hypocotyl portions ofqenyheans-duaedbeenmknawnl 1o cdhtciinize$of bavemes;ic

saponi ns and qt her useful conponents in a proportion higher than.in. the
cot yl edon 6ﬁ¥?¥%ﬁ§'mﬁﬁﬁhagﬁggg§%ﬂTﬁéFﬁP888§§§§K§09355nbggﬁﬁ¥{l&ﬁaVV%Fﬁﬁhs
uses have 3meede devetanpedel Af i ffpexkeacho( Hréduchakgnbl dpedamitiod) .is
However, -3- soybean hypocotyl extract itself is disadvantageous|y

expensi ve. IMRGEGEERY apert tHS -sofrtan Shy peewt yI0%exf depanesy $&§ Bet #ble
startin ri f ci qgg},m bt of, hQt PesLANU T T enkScRr &
necessa?ynﬁ%?a ?%aP?%rE% tgtigﬂoﬁy 5&0?9§$%d§g%nén5 baé%eraa, mhigh céh be
anot her prabidmidBel tdaesetr eagons,useiels@yhysanlayporot penaittisadaseanrist be
currently ed as a starting mterial.f i trd dugizn quol
NbanmhiIe,qir%dggFﬁgl§%§H%Q%ﬂhfﬁg%bt§q ?@%%Pﬂﬂﬁﬁg!gkéﬁggégtéﬁPs Fg ed

bi tt er ness,sdyieaa iFsods!t r #hdreébosy0iith vsdiag thetlGisubstancehysseldgasali t

is, and nmuch of_.the soyhean hypocotyl is currently disposed. Furthernore,

| Tkew e S QyEEH ot EEdon pd R G 1 GoyHed i ptiot 1 BORaH I P T s,
therefgne thpiisawbean hyporaiy egaul dingdl e st akenghy tor bader néstier.t o
peopl e suffering from soybean allergy. Therefore, to effectively utilize 15

the soybean hypocoty® Q@ fnethod OF ydusAndt G4 Rpart SHAECVHIVS 13y

i ncrease itgusetul BESSaining daidzein RRLERLNEOCUFERErAdnddHiehnatbafadnt
Publ i cati on W99/ 007392 [ Patent docunent 2] International Publication 20

WD2005/ 000042 microorganigmeat étraioedient Jgasanese BfexsMNe® PateHHtd
Publicati o a%%-er%QQZ:&aﬂcyﬁggc%ﬁ% Caofaddiey | BYCHIRNoZSRERheNs kyhe

solved by the invention An ect of e invention'is to provide an equol -
cont ai hbng sftemenyedaseyibslan dyypedotyy dmidadial fomatsesinysEiid Hrodusivhs,
phar maceuti cal _prepar.atj,ons H??ic ro ts C. ot qQhjg¢t i ofat he
i nvention ﬁg&ngprggfgéag ) ﬁ%§ dr §% p%% ucFﬁggan(ggud$%%ont§inFﬁg @

f erment ed seytieanchypobeot Yhomat esi &kkkdans fimd spladenguapespr ebfahia or

LD D1 el A O, ACt A RISHE POBALEN L 30 G ER  DodbOve
For example, bacterocides E-23-15 (FERM BP-6435), 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-menticned 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 Dbeen developed for its extract (e.g., patent document 3). However,



-4- fermented soybean hypocotyl material can be obtained very efficiently
by fermenting soybean hypocotyls using at | east one m croorgani sm having an
equol - producing ability by utilizing at |east one daidzein conpound. The
present inventors also found 5 that the thus-obtained equol -containing
fermented soybean hypocotyl material is useful as an allergen-reduced

mat eri al, because the allergens contai nedTn the soy bean hypocotyl are

reduced. The present invention_has been compl.i shed based qgn t .
(nding. 10THHSRer REPHE L | FE DA ehre i ot TSRy 60 b aae s Vol 883 mi ng
fermented seyhearrhypeeetylthmt ebiypbsn angdpusesyl henacficas bel awed as a
Item 1: An equol -containing. fernented soybean hypocotyl material _obtai ned

by ferment i $ep Sdyeaargpoebt yFer us PRGN I N%a it on @i Er-gor gghi st Havi ng

an equol - producingsali-ki tyecbYsitd liZi MOt deeasht 800 abdlzed i 1corBauthy
sel ected fromthe group consisting of diadzein glycosides, daidzein, and
di hydr odai dzattieria, which can ppemptharferdlited Joybhddieshygeeeeys. the

mat eri al ac i.ng 1 ei i.d.at | ]Cr.Qor.g is a
R R L e e
fei nent ed smytizeamlhypocotglsinetélyapradoomdi rgueb. Item 1, wherein said at

| east one m croorganjsm hel.ongs to Laciococcus_garyvi eae temd4: A

f er nent ed soybeanghg%%%rb"fq%lengt%m%q gée a@@gga?ﬁg RYSOFPEN 1, SRR En "&8nthi ns
0.1 to 20 waeef-reqtist i pepitotatesmi ghteref idr ya f eramint ed soybeanshypociot yl
mat eri al . ltem5: A fernente sogbeaﬁ %gocot I rrg]teri a{; .
accor ditfg t3hTERCe, 1APLR Rr thelScoftQi A dZFHF cB YOGERF LY i 17
conpounds, getesiel, cOIPEs, 9l peHiHe rfORPOUNOSANG30 sahead eicot onpasnds.

Item 6: A felaented soybean hgpocotyl material according to |tem 1, which
further corR@tHSONSY nitdifen hypocotyls |g@pharn AL bBEI-GHt aFRRFRiaFe the

ferment ed soxhean Mypecotyl BBLRAI bt Ofc | Earl-n 3Rt esdinibboodoageopl ng
to Item7, which is a dietary suggl enent . ltem 9; A food
accordi ng t&)lﬂft@_éﬁm, Eypin ot manaphseddd- t shovekpwst, thse eﬁé?%h‘f%]df 6y beEn
hypocotyl MRLTLANDE! Albbidh 1181900 10 L EMitdo AaPatyRaREL}ECBhdded
preparation containing aternented soybean hypocotyl material of Item 1.
ltem 11: A phaesateuincetagw dpsr acednlmerording to Item 10, which is used

for preventing or ”g@ziﬁée’}& @%g%@%ai] di SQLAEE $on PP AANAT Q8L S, Prostatic
hypertrophy, or netabolicC syndrofe.
Wo89/007392
[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 obiects and found that an equol-containing



10ltem 12: A pharmaceutical preparation according to Item 10, which is used
for lowering the blood chol esterol |evel. Item 13: Use of a
fermented soybean hypocotyl material of Item 1 for producing preparations
for preventing or treating nenopausal disorders, osteoporosis, prostatic
hypertrophy, or 15 metabolic syndrone. -4- Item 14: Use of a
fermented soybean hypocotyl material of Item 1 for producing preparations
for |oweri ngriteatbboodogihedrestiamalcokgevel matdremllScaA mekthodbfaindd eating
menopausal disorders 20 c rising the step of adm.nistering,an effective
amount of £¥dHERtey %y%@ REMygbe t3HPeREt BYPEFOf S gt P o 25863 i BHE
suffering mﬁQﬁb6?29§ﬁH§a$aﬁhﬁfr£@ré?xﬂ:produging|é@i&ﬂ&? wy netiadiher at

| owering the bl ood chol esterol |evel conprising the step of administering
an ef f ecti eagioume cfaiziednf gorpared- sg}ib@aﬁrﬁmo%werﬁﬁ@riaeﬁsooffollflém 1

to a patie 0 s, in d | ri 1h o4 chol esteral-d evely,
I[tem 17:g Ar%g}g\ghnet%}?:e prggggtoﬁanltn%ﬁﬁi néﬁoﬁe%?gjg%)nenrﬁ;d soybearﬁa hypocyo'?gs}llf1
mat eri al ofhyiert§l material is uddform 185 Ancasierigenpredecid astordihg to

I 17, which 30 ' 0.1 1 h d I
matori al paFCRi0co O CHa cegshe e protte 0 o B S RRRRPYRTEERY] o

al so provi degiugeet hothé& oprpsetitici megeranl caqiak- tephaibningpl eshentededoyphean
hypocotyl material as below -6- Item 19: A nmethod for producing
an equol - cdMEEPNE ¥ e nent ed soybean hypocotyl material conprising the

step ofigfermenting sgybeaprhypoeet YiseUsirgeat lieasht0ne Prev¥RQgajusm-
havi ng an equol -producing ability by utilizing at |east one 5 daidzein
conpound selCEERGH1IRY off R tgopYeomsi itHosgtyl BRERIZE P ginglcygpRddiereot
dai dzei n, apdydihydrodai dzein. Effects of the Invention The fermented
soybean hypocotyl material of the 10 invention contains equol and other
active ingredients, Xugoh las Ans efhalorms-admdngapennertedmpveaant Rereyvii nd

a variety of jcations in t . I uf smet | er
fiolds. T hahr oot S0k ey RSB tine aaRRE g A Ve o eaet
particubar cneamiarsbgmdigaritdwinki gherqequoprabntient achantysby heseligiinghe
mat eri al s obt ai ned by fer.nent.ing _a raw, nat.erial i, i oI
conmpounds § cﬁ%ﬁs%%%ecg%lgzéémegﬁm a%rbd (Sa%ieﬁ*e:?é fgg%?‘{@o[%ogﬁrsglg%%&mgl SO
known as Kakkantd}eir ed vglosheegy apeisizedlnf abhd, didndirbkleileken. and can

thereby attain nuch _superior equol_-derived actiyve physiol ogical effects.
20Fur t her nor e, becaugzeghe fhus-g’obtfﬁrﬁlgat? rn&ﬁygﬁagoygé’%c%oco?%ena
material i sceeduces td tdeen anouRkrein the dllkengens dmhenientdoygeoidmaiined in
soy bean h)ipocotyl s, it can be safely taken (gg‘ﬁf or admi nistered to people

f

suf ferffg FRGM-SoybEAPEtRELD. OMIrE0RERUSt RCE MM Ped soybean hypocot yl

material of 25 the imvention i a3 nmadenbhesy SoxbeBBahYpPagRbYLSy T hatadal
di scarded duri ng soybean food processing, and therefore has high induystrial

potential PBRCOERRBI ofCefftedt | Yo WEBIBENr &8éfr @ds. 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



Brief Description of the Drawings 30Fig. 1 shows the equol concentrations
of the fernmented |liquids obtained in Exanples 1 to 3. Fig. 2
shows the detection results of total proteins contained in the fernented
soybean hypocotyl material of Exanple 1, soybean cotyl edons, and soybean
hypocotyl s 35(el ectrophoretogranm). -7- Fig. 3 shows the
detection results of major allergens (GyﬁﬁT GB0K, and GM8K) contained in
the fernmented soybean hypocotyl nmaterial of Exanple 1, soybean cotyl edons,
and soybeansﬁgﬁﬁ%%% ‘s (el ectrophoretogram). 5Fig. 4 shows the detection

results of major allegrgens.: £78:-&h okwddridifigXtoolieegi ng, waitth tdgrains 0.1
inhibitor) contained in the fernented soybean hypocotyl materi al &56 Exappl e

1, soybean tot §PedonE, temd aEynésd RyPoRB yPEOCELEet MdbHoret djra 40BEST
MODE FOR CABEQ(L%%GQJT THE | NVENTI ON Enbodi nents of the present
i nvention are described below in detail. M cr oor gani snms havi ng

an abili%y to produc@tequol0{ nét abbhiwacmtiiiviatly) phspandtliiop ngoraindast adne
dai dzei n coppound 15 selected fromth up, c i.sting of diadzein

gl ycosi des, 5?%‘?%% h S°XREDi RYRIF S ildg%ig%&éa&e Oggzgggsﬂequol - produci ng
bacteria in the presentmi nventiois rrbpecitcel exarpired ioh doadwwimg dgloydosindes
i ncl ude dai dzi n, mal onyl dai dzi n, acetyl dai dzi i

a , P etc. Such MCéfOéigS%r%B%ng
(equol - prodt€i NP WAt et iNPF a k8T ot St &k PEUFEFT Y19 MY EHRET oG4S T hey
have equol - geesbed g iabi birbyrand: anpeaeecepipble ferabodls,sypkavmaceut i cal s,
or cosnetics. It has been reveal ed that m croorgani sns havin

. t he
above- féht i oned i ncl d88M £3F RxelpEcepiétati B et Hte e AGSCTHND G EHE™

such as Lac{@cageis, 9ar Vik8aerofibwe 186t ehé o Rjod Recgenus it nepbococcus, 25
such as Streptococcus internedius, Stréptococcus constellatus, etc.; and

bacteria of the genudtBaci.8r oPdesofuehlasBaethranthesNoPaPaSOt Rdgstal
equol-produgkn?t ﬁCEeEbg’gkgg%%fmgfgge §bha Bel-opgbognt o hﬁrgﬁﬁ%ﬁﬁn?

Lact ococcus, Streptococcu referable; lactic acid bacteria o

the genus Laetopooeis a@ieos@epart icstieapbyopref erabbbatind NyRerbEeRtUs OF

garvie s r.ticul arl referabl e. Bacteria having equol - produci ng
abili ta%canmggaki)%%lcatsé/&éﬂ&g% human feces using the presence or absence of
equol production as dmnemndidcatiee. oEqaolfepredusd nepbacte hiyacreby ht et ofrigm

o Lact oBbcaiie o0k oF TrERIER 1B0a6) LT et ocortue 1o 1 2570 T CheRn
BP- 6436), StheptocneauseA@B225 (FERN BP-6437), and Bacteroides E-23-15
(FER B 0835) have Yeeh depooh (s SUCTdePOTLL o0 DIRLELLA, BA B enl
20 comprising the step of administering an effective amount of a
fermented soybean hypocotyl material of Item 1 to a patient
suffering from mencopausal disorders.
Ttem 16: A method for lowering the blood cholestercl
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 blecod cholesterol level.
Ttem 17: A cosmetic product containing the fermented
soybean hypocotyl material of Item 1.
Ttem 18: A cosmetic product according te 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:



5In the present invention, soybean hypocotyls are used as a fernentation
mat eri al . Soybean hypocotyls are portions that devel op into plunules and
radi cl es when the soybeans germ nate, and are known to contain |arge
anounts of dai dzein conmpounds such as dai dzei n gl ycosi des, daidzein, etc.
Soybean hypocotyls for use 10 in the presgnt invention are not limted in
origin, and may be processed or unprocessed, as long as their daidzein
conmpound contents aftemot 9k osh . mdshblie exanpkesudie} ude repwdeybeamining
hypocotyl s; _hypocotyls separated from heated, dried, steaned or otherw se
treat ed soyfo%%f%&;t@ﬂat S oﬁaﬁfa?ﬂ%wlbymﬁéaﬁ%, WPrAGLNG 5 Weafttiy O

ot herw se ts&alREnhyRRGOENLS nypBas&yRH 50/ UBPT geessedn80yReaRsrgarAReaN
hypocotyl s that have been subjected to renoval of fat and/or protein are
al so usabl 3 Gheapr S ~PROG@HTish. alPhel fior fyof Ut 25agbeath HEpBE otopies
for usecin I es J nt i i | Lmte .nay .be red,
20 grougd é%ﬂg?ﬁéﬁegg%E%gﬁgt %R%Fgﬁpgfﬁﬁ ggée?¥$%ée%@“%¥%&ﬁ§tPgndg(ﬁgﬁﬂbl;
it is pref arlafsiositosusén pasder, ednd oybeairchyppdeeily! s. Such
soybean hypocotyls are feinented by adding a suitable anmount of water to

t he soybean hypocotyls to adjust the water content, and inocul ating
equol - produci ng bacteria as 25rfEsdti-oREdtBBOMRrent ion The anount of
wat er added to the sqgybean hypocotyls can be SU|ta9£¥ sel ected according to

the type of equol - protfuci hyrHateer | £OYPRENt y PEPBECTEY neR &5 6 t &fk, éec.

I't is wsualikeARRPAPLLALEiANAEquET LAE SbAEE abtief MBALALAQAht NalRnDE s
present 30 with soybean hypocotyls in a proportion of 400 to 4600 arts by
wei ght, pr éFEFaBrgnED0 ang' 200rpaey s B werghttheae®Ynofiecpr ef éf’raeﬂéEEYG(@(ﬁ to
1000 parts Ay webghins Peh 100 PaLLS, bxrgpﬂﬁn&%ueicépyb%%emgw?cw' Soth@) a
dry weight basis). In order to Inprove the fernmentation
ef fici ency fiflldoor B¥% drdmenstd sofybehe hepoertyddrptodiel ofettbe, inwrtionenal

. di i _a. . ’ ) tQ. t d
v s 0 el AR o

en Ients
i ncl udebyeabbsextafactse pekypepionebtaimad byt rizctentang et heaw nidtreagen
sources; glucose,.sucrose, and ot her carbon sources; hosphat
carbonate,c§a??é %?gan JﬁFﬁéP rﬁ?ﬂﬁ%ﬂndgalF%?h\ﬂ%ﬁanFﬁggeg ngﬂhcgﬁg; %ﬁﬁg. I n
parti cul ar ,(CiWvhease st repia innel onedani rsan kdwvon@nann abs | Kdykdraogonyet tglobe

arginine to_ornithine (hereinaft referred tq as .
"ornithineﬁgaHSFipFQJE&iﬁg e ogﬁaanigﬁ?) 8% FByubhepByuéithgin much

m croor ganiseperidr i sqpadssicbl ecd a@bitdl phasiOldeidmntedemateri al contai ni ng
ornitgége by addi ng arginine to soybean hypocotyls and thegﬁgerforning
fermentation. I'n sudht=xPERERTEt he PRFBUAE of tdedREPGP I N Stay BRI
exanpl e, abeybefn5 H(ﬁbo@@@ljl Gnpantis1by; weight,cper 100 par t sndihwes ghtenaf
soybean hypocotyls (on a dry weight basis). Equol -producing 15

i cr oor ganfsHBF AV ni e cabilli E9nEdleRshVEl t5%U ISt &YPECeF i §hi He Edn e
sel ect ed fgg%kgcw@s:%gs S8 s$bLal NS eéqpp@%ﬁfegiﬁgaﬁpbﬁssémaﬂde
Lact ococcus 20-92 (FERN BP-10036). he pH of theé fel nentation
mat eri al (8LaR¥INng nBeERIwEr wWHikch fermsuibiedctsedbeanf avaeaetll ontarsaport
limt as n ! | - duci ' r-e yiabl .

Vi oupor T goBa AT Ol Tt 2o e e LB e T e e gAE s he
desi rabl e teradj ustyhdee fHodf proecssimmpntati ohematerd dlagt diigbodhd@sitmadbout
7, and pre y.about. 6.3 t ut. .6.8. |soflavones (including daidzein
conpounds §£%§%‘?%ﬁéh%fgmgb%gé%ggﬁﬁlgg addet t%?%ﬂ%chéfnentation mat eri al .
Addition of isoflavone(s) to the fernentation material nmakes it possible to
i ncrease the equol content, of tge resuyl.ting_fernmented soybean hypocotyl
material, inproving the UEFEEEYCOPCHMRE-108 Rt Y SEIBESS hypocot vl

materiz . 30The fernmengati oshdfs sobeanohypesety satisrRebiForABd feheieited
environmental conditions that are suitable for the growh characteristics
of the equblipFSdritRg Bdcierisades. 1F6P éxanpl e, when using the

equol - produci ng backegi aspgelfd cald yabisted,above, 1 dhe, f ef et abidnins
(cultivation) is perfornmed under anaerobic 35 conditions.
contained in the fermented soybean hypocotyl material of Example

1, soybean cotyledons, and soybean hypocotyls

35 {electrophoretogram) .



-10- The fermentation tenperature is not limted as long as it
is suitable for the growmh of the equol-producing bacteria, and nmay be, for
exanple, 20 to 40C, preferably 35 to 40C, and nore preferably 36 to 38C
5The fernentation time can be suitably sel ected according to the anount of
equol produced, the residual anpbunt of dalpdzein conpounds, the type of
equol - produci ng m croorganism etc., and it is usually 1 to 10 days,

ferably 2 to 7 d d ferably. 3 tg 5 . i
br aduced And accumit 180 tn TRES SPRoRC B by bear Hyguch i Juat GH SFoens

produced by (@yfi€r meatakj ondd eghrext dodesitde cenditié ofermentédnedyladave,
and thus the fernmented soybean hépocotyl material is cggﬁfle of exhi biting

the useful PrgRFVIvdgimederasti of t j=IrPkqubl .Somhea8qaalYEetient 25F SEER-H 15
fermented sQyhean AWQeoLy¥l rimfid-alr¥ali es depending on the
equol - producing bacteria used, ferméentation conditions, etc.; and_equol is
usual | y ont ai ned i nFas- adoghewef theldegeation pred@itabl§f 0u oo 21 1L Iems
nore prefer y . g, 100 on i ght Si :
fernment ed sgg%eggo%%glc%?%’ rr%]%g)hlélg.’ gBﬁihér?gg%n?ghgi&otyoggaﬁ% ﬁ%%%%‘:% y:IL]n
mat eri al contai fisrvantielssogafdravionescathemattkanaéqwdl Fsaohlas ldaisdrbaan

mal onyl dai dzi n,. acetyl mal,onyl.dai dzi n, daidzejn, dihydrodai in, and ot her
dai dzei n coﬁ%%ﬂﬁﬁgnf¥h8§8 %%Wﬁﬁﬁb%??bﬁﬁgyg% #@f@%{gég %g%gﬂéggidzein
conmpounds”); genistin, malonylgenistin, 25 acetylgenistin, genistein,

di hydr ogeni stein, and other genistein conpounds e mponents may be
referréd to as "geniste555$4%£ﬁh593"§%R%ﬁﬁ%%?pﬁ,&h€!§ﬁ§. Fygitim

acetyl glycitin, glycitgidni@inRydreoineid@isentangdvethem ghyciideimpeanpounds
(these conponents may be referred to as "glycitein conpounds"); etc. Thus,
the 30 ferneat@d iMatdeltPal-al so exhibits the useful physiological activities
of such isoflavones. Jhe-dsofhaxpeenddie wdi Bg: egupldo GRobaBE &udihe

fernented soybean hypocotyl "material may be, for exanple, on a dry weight
basi s, aboutne;®aldgcabetivityy, it eftédablyg aboucaBls0ns FhGIRSIE. SO0

more pr.efer %Qp 0.8t 0 ; Rer 100,81 0f o1 figegeNt ed
soybea&%%yﬁ%%%¥§ ng%gpig ® ékéﬂblgbn%lé%%%gproportﬁoﬁs %fﬁﬁggflavones ot her
t han equol daidzeerf, eementedydoydsdaizehpporotydedase eiaPl apeMcERErent from

t hose in 5 unf.ernented, sqy y : I 2! BAao1k8 Lheyferaented
soybean hyd%%%€§lﬁw§ eFﬁ%l?E%%%Q%gggﬁkﬁgﬁ?én?p§?£g%%ﬁ%tSF% qonpodﬁ'g, whose
activities gbyadots neclide updielzs i, aing toupierdrsn, i scasyl@wdadnidetvg.. % or

| ess, and preferably 12 wt.%or |ess. Therefore, the.fer o] a
hypocotyl materi al isg%ﬁ%dnﬁﬁxﬁ%93n58$%n %‘é%uénfﬁgﬁlhﬁfggﬁ%ﬁﬁéﬁ é%%bggﬁ
hypocotad s paomdtientivewnni téd ofs i 8efd avoneepr bpoe t égmsl-producing ability
Specific exanples of proportions of isoflavones in the fernen sQybe
hypocotyl ndterisf ¢ 1en OFO%PSQFhg?ﬁ?ﬁmﬁﬁﬁqﬁ+caﬁﬁ" ?ﬁﬁ?%%ﬁ%@f%%e ?gtal
content of wachhé&Of taxanePahakgnisrobriefimnt adsoybeae hyppoeatgdtioned
material on a dry weight basis. Equol: 1t 0 ,_and preferably 2 to_10
ng; Dai dzei%ﬂ@di%’ourﬁ?éf: FaTRLE 3PAGLE LY %‘?etf%ber g%irﬁ}’so cttSC‘_‘;ﬂ'f:CSuSffg;Suc16 as
Geni stei n coapaMslsu0 . f3-titad; Sefl, ; aps-tuaierablohd.(muko S22 ragtoddartist ei n
conpounds: 0.1 to 4 ng, and preferably 2 to 3.5 ng. 20 The proportjons of
these i2Sof | 2BhedScoht BERIEFAFUEhel HEIHHRERLEE s o3 IERT CRYpoLDt VP IRt etd &S

are, for exanple ,as Debawid naih JMupddiates henPeECeRtadfides
relative to the total anount of isoflavones contained in the fernented

soybean hypoeootyd. nelerrigdt. equol-producing bacteria, lactic acid bacteria
belonging to the genera Lactococcus, Streptococcus, etc. are

preferable; lactic acid bacteria of the genus Lactococcus are
30 particulariy 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

3% as others, i.e., Lactococcus 20-92 (FERM BP-10036), Streptococcus



25 Equol: 30 to 75 wt.% preferably 40 to 70 wt.% and nore preferably 45
to 65 wt.% Daidzein conpounds: 1 to 20 w.% preferably 2 to 15 w.% and
nore preferably 4 to 8 w.% Geni stein conpounds: 0.1 to 20 wt. %
preferably 1 to 15 wt.% and 30 nore preferably 1 to 10 wt.% d ycitein
conpounds: 10 to SO wW.% preferably 15 4®- 35 w.% and nore preferably 25
to 30 wt. % The fernmented soybean hypocotyl nmaterial of the
present i nvieriti-dif c@iiRY BP-£$06) avdneptionosuch PEERI t {FaRE BRatitannainde

35 achi eved, by, kna ds.Th or t feLnented soybean -12-
hypocot yl %ﬁ%ﬁ%rﬁl\géfﬁ”ggﬁiéseﬁjpﬁhn ﬁteiqgﬁ} Ve P erfEPTEEs arruch
i sof | avone-drisAitBin@atBters abag opPr isédgit hend spfésanesvient L b, abaveg

proportions. For production of a fernmented soybean hypocotyl 5 materi al
havi ng an |96y dAEtBFEFTIT i20nS2 aks ddf€rapadt ococcus 20-92 ( FERM

~ BP-10036) can be usednpanti cubachy @HMQQB%QEOQQQ%ean hypocotyls FAUd N&leqg

since the fermented soybean hypocotyl material also contalns saponins
derived fr o soyiseawrnhppoentidisripl . i sSaltsenpbsybbdey i saachipeveithe tsef ul
physi ol ogi c I\ s : oni;ns (6. 9. ntiviral .
activity). C%jﬁféﬁg p\ér?ltt)r? %gtﬁﬁg%\%gogﬁ? hgg ecrs%\gsnt‘"]eh nsoty egasr?y ﬁﬁgéofggfm]ﬁ%?teer’i al
is usually ahd @r@ gnopreterabltgi? farde ggmand snoifedpt @ieimalloypdutbds sugh per

100 g, on a dry.weight basis, of the fernmented soybean hypocotyl terial.
Furt per 2SR EREN. FROTELIGRn SHEIre. Bt atruiorh Mot fehtedos
soybeanohypecaind pmigitalirebhaisedzby addi DgmaFgl NiMeot QyisQYREAN may be

hypocotyl s and perfolLm ng fernentation using an ornithine/equol -producing
m cr oor ganiFEMCE8RE| flcaltyrosssethi e mi§Be dSonte ieddid HZtich 8ORGYENt ed

soybean hypoeg@knksmaheriabti nAaR amysinnd, farpexambes n@boyty 0. SofiApout
2.0 g, 20 preferably about 0.8 to about 1.5 g, and nore preferably about

0.9 to abolyPPCRLYLSpehvROWylsormapadryedefghn basred, ofirieh fekamwdedr
soybean hypee@tyh 88t &Ld@ly soybeans; afgyiaagrBEESfﬁgés %%Qx%%@?cééxﬂng
f v n ed’ above Ty

mat eri al obtained by fernentation under -the conditions descri

be in lbs Z5epoingf eomentciticoniseat érapthout agdbcoond tsewnrnt, oframy

be dried agpecessaly dQ..9hM a Alye glljé)?pc% ch}i%t EhEE’rhé{?ee b%%nagu]{)g% j ent
for foods, pharnaceuticals, ¢OsnmeticCs, ¢ 9 or der t'6 I'nprove’ | storage
stability, tbheeherabntédisvybedfvhypodatiyl aret erlisal ussbjpe efer @t ypdrsead t o

solid form; _Th ted..and dried_30Q.fernented soybea pocotyl mater,i,al
may be po g?gﬁjcﬁgrg negg‘%sgpﬁn ﬂg gc viSootygle?nd}é%’lplcﬁgﬁ?gbggﬁuéget hé the
fernented spagbean hypecotyh nateslsd abtt heiniveent i &nd caayairs govésitel,y of

cifectiye Bhiglolon cally ot Lue, subtances suchag ity Lodh. ooy 39°°
equol, it is preferable to use powdered soybean hypocotyls.

Such soybean hypocotyls are fermented by adding a
suitable amount of water to the soybean hypocotyls to adiust the
water content, and inoculating equol-producing bacteria as

25 mentioned above.

The amount of water added to the soybean hypocotyls can
be suiltably selected according to the type of equol-producing
bacteria, the type of fermentation tank, etc. It is usually
appropriate that, at the start of fermentation, water be present

30  with soybean hypocotyls in a proportion of 400 to 4000 parts by
welght, 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



-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
cholesterol level, skin whitening, acne tpeatnent, treatment of intestinal
di sorders, obesity, urinary disorders, etC. Anong such uses, the fernented
soybean hypacot F gﬁ&?&!aésoﬁeégygér?yegkl99@'%0§%§§§' dﬁoﬁ?@guhsé@ra§h§
prevention or allTeviafion of general "malai se-conplaint's and”nenopausal 10
synpt ons (f 6eresarpl ien osteopol.osEsanperopdusakbbté sortdetsonet cirgriegients

m ddl e- aged. wonren. Wien_a fernented soybean hypocotyl terial Ls,pr ced
by fermentihg® W@%ré?ﬁFEegégﬁégﬁﬁﬁrﬁ?%ﬁ%ﬁé&ﬁpg ioﬁ@ﬁ%tgggg C%%ﬁna§%nogggr
or ni t hi ne/ equologsoddeifgePactlit@se Or Buthbdre i anal sehéol radband sstoces;
therein. Such a fernented soybean 15 hypocotyl material _can. al so exhibit
active physPBPoRiaE éﬁF@@P@’%@r?qkﬁftﬁroﬁpgr%F??ﬁrﬂ%ne§3&hsﬁ§t?%n¥ B4 Fi ver
function, ippioyed grewt hhor mone gacketi Py, | NEELASRANnEMAINGSE dBHahE 6A,

i ncreased anount of nuscles, increased basal netabolism etc. Wen the
fermented sbybtah aypoabdlily ner e¢draledf amenioe] fhgeMNOANTRE USRI 4§24 ¢H0d
ingredient, it may,be prepared.jn. t folmof . e.qg., ri . nul es
(e grai ns= Eabett oto "pibr et Rinschrsrt harey b duly Yoplan 3 e
puddi ng, baeguol-mtdizrcisgl i difoockgahifsoeod dont abni pgssheld eliventoddasbybean
hypocot.y, terial exhipits .not only .the equal,-.deriyved tiye.
physioﬂogic ?BE%?F§ftP8 ?r%ﬁh %ﬁ?ﬁ?ﬁﬂﬁ%ﬁcﬁ%&#%%ﬂghc vﬁgélg rﬁ%géﬁ#F%n$o

i sof | avonessoglagani hgpoditd 16t hes |uhea metrébiralisg Seoherfweadsn.t hénebocke, a
provi de excel |l ent_heal t h- keepi ng, effects, and are highly_ useful. \Wen_a
fermented soyBeantHy RSV OEra’i“g‘ik?élar&l&&BSeﬂa%ybef’er nte?(ﬁﬁp;%’ abolt0%s
ar gi ni ne- coppakpbilg Hermeatabyone3ghibierl alojusiaids by weight of soybean
orni t hi ne/ equol - produci ng bacteria is used in a food, such_a fopod %E%o
contai ns or AYRFHe/L%and (PRer et or €Was FEr¥Her &fTaféed use?ﬂPﬂgEEEO 3b¢

cont ai nisng hherdelymnted soypeanhupoaaty! tBaEeht@tt ofrdifent nvendi-annane
usabl e, not onlé as general foods, 35 but also as foods for specified
13

heal th uses¢a®i beaPpletppt eft slhactoaopcdqugn FArIRERST BbERINFootl! fBICLILiC
invalids, eLg,nfoods conkai ping,dhefepess eday heanobyppcotyl naterial of

the invention are particularly usable as dietary supplenments. The _
proportion of the ferfentdd ofoybeart chypBESEPN Tafdilal (SERTHH i RRIEHERSN

in afood camde auidanlydates masdAceond) ngstood e divRe of faaf.aLqual
content, age and sex of the subject, expected effects, and other Tactors.
For exa&fpl escedie-mmstchiciagobattofia herd evimritted $opbeshehypodmyit mdt acedl
per 100 g o f a - ; ab 1 ,
10 and mor P ErLr SR 08 PG obEdadeind HkRroh e EE 0L B ladA i
dai | y dosageo cidpiftoadhec phit ai nting fdendndrmment edaseydsslat chyppoudt §1 toretenital
depends upon the, equ cont ent qf e fernent ed soybean hypocotyl material,
age and bogg’ maerfcbrﬁ e%IFIF%gys%%?ugtcté’%ngl ?gﬁlﬁ%bég'rfﬁof doses, and ot her
factors; but, for 15 Iexdnpbencan (acdtlidimay dalizedndaopododages ofierfkibred 10
g of t ferment ed soybean ocot yl erial. . ___..\e . .
fernen?gh sHPERN Fiypo 8t§9g%§tg9i%Pegﬁ&FﬁgnFﬁSéﬁ?iBﬁt?gl%EEdqgéﬁglon of
phar maceut i Ladringiedisgentto tdhe frirmentadiseyhesarhypoaotad mmtessdslblies to
prepared in the formof, e.qg., 20 tablets, pills, omd%r, aliquid
medi ci ne, a-RGRGERs| bRS &RUBMUICSPERN T grdnut %,rﬁﬁﬁgﬁﬁg%, ﬁr%ﬂﬁﬁ%gif?ﬁgﬁa“or
the |ike. Apharsmeeutds¢al iRl epai@tiAnneontakni ngithe f eyarerhed seyhanrd
hypocotyl material of the invention is useful for the prevention or

al | evi at i ons@fosyNPveoRscsy] diaedsed,. e. g., nmenopausal

30 The fermentation of soybean hypocotyls 1s 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 (cultivaticn) is performed under anaerchbic

35 conditions.



25 di sorders (including nmenopausal conplaints, osteoporosis, and
hyperli pi dem a), osteoporosis, prostatic hypertrophy, netabolic syndrone,
and for the reduction of the blood chol esterol |evel, treatnent of
intestinal disorders, obesity, urinary disorders, etc. Such a
pharmmaceutical preparation is especiallylgsuitable for 30 use in the
prevention or treatnent of general mal ai se-conplaints and nenopausal
synptons (e.g., ostedperdsrsentmEnopatsapethsoraders,noét dikiiad madlexaged
woren. The dosage_ of a?fhafnacgﬁtical_ﬂ{g@ﬁrg%ion cont ai ing thg fggnented
soybean hypocotyl Shat@ri%l tof the FhvEHt | Pendd® 38 Honthe "dquoi -
content of Ahe daf et echisoyhegnehypocebylioee 15 rdmtrabl @l 35age apd,baghy
wei ght of the subject, synptons, nunber of doses per day, and ot her
factors; butore greégample, Sancadlid may take a daily dosage of 0.5 to 6 g
of the kermented soybgan Byuppestydidmteri@l 0RxA dpy Wel,ghinBasi se1aWeen
the fernmented soybean hypocotyl nmaterial of the invention is used as a
cosnetic i mficsdidény, teheh¢ ermiente @£ soybeh P ioiyeest yihemtaidapl nayoe: of
prepared i Si t, .suc , B:0 ste-] i =l

gel -1i ke, FF%E%ﬁgﬁenu%gP%ﬁggéu%%gngpgﬁ,(§§e%ﬁ?ggﬁ%%ﬁ%%gsgsﬁggﬁgﬁfiéﬁ%%ﬂ'
i ke form Such ,l@ndoshets cupraddyciistcail biawssedreficaaiyde var iV odsyss ages:
e.g., basic skin_care ogyg;s sach as emul sions, creans, lotions, oils,
and packs; "€"€ahshgTp SuthYhs facial washes, cleansers, and body
cl eanseps; cl eansi NgEWLPES;ispupidided agent SiccehmGlaf@snehi cchy odeahénted

cont ai ni ng th%ﬁ%ernented soybean hypocotyl 15 material of the invention are
used for sKWRRANt SWPRGORRY EPe2Fidlg ced by a fermgpéapiahoFfEdSIt t he

fernented sgykean:kypeeabytidiyd enbati@ed hEobyenthan dhisa €as Mgt hfeddduct
can be suitably determ ned_according to the t{pe of the cosnetic product,
equol 20 cERYERED AWBOFREY] i Reterbil ekanpreabineot ofahiabbine Bie tweful
ferment ed %mogy@é)f%xkimfrbﬁl REH1 106G 0fndhif 0pgh iy Per Oslch0 510
g, and gre erably 0.5 to 5 g on a dry wei ght basis. EXAMPLES 25The present
i nvent Fon iferdestedberpvibeadet itoanitvh refladnde ver kst derenpirnes, OExdhs es,
stc. bel owedah LsoRolild Mdced b0 bhsse EXABLEs; oFXamplies ohst O Panrler ed
soybean hypocotyls, argihine, and water were m xed In such” a manner that
t he conposieguodsief ushel i xtomteined Bs ahevwouint F8blel Ita & Prepaetesdyhean

hypocotyl solutions, | S | f, t-he _s@ybean tyl | ut
was i nocul ?t'gdkfagt%to%ﬁ:%smof%{ 353%5&9-'%0§§6;8'€a% cé:%ggﬁg éar(?/ﬁ?eélae%&nand
subj ect ed tweighatbestul tdfvderoanatd 36 vOekor hPBodourls randeiaB5 anaer obi ¢

condi tigns. After culfivation, he resplLing,culturs

various isoflavones other than equol, such as daidzin,

material contains

malonyldaidzin, acetylmalonylidaidzin, daidzein, dihydrodaidzein,
and other daidzein compounds (these components may be referred to
as “daidzein 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 Dbasis, about 0.5 to about 2 g,

preferably about ¢.5 to about 1.5 g, and more preferably about



-16- (fernented liquids) were sterilized by heating at 100 C for one

m nute, subsequently dried at 80 C, and further powdered using a

honogeni zer, thereby obtaining powdered fernmented soybean hypocotyl
materials. 5Table 1 shows equol concentrations in culture 96 hours after
cultivation. Table | also shows viable bacferial counts and pH of culture
media 96 hours after cultivation, yields of the powdered fernented soybean

oyboan’ hypacat i 107 et e ds FETne T edurt o aat SRITERES TRAC T or gt ot T on
of the powdesedrsoybean hypocotyls using an equol - produci ng bacterium can
produce equol very eﬂ%{cientléB.Table‘ln égi 1 Ex.2 §¥j§1§%gposi%hog og o
soybean hypocotyl sol G dit B8 %9%&1%%yﬁ% aﬁ?BSEo? S ( rleéxﬁk.) 0. g g
0.5 g 0.75 gerfegtdd N yheBO5 hgpOc®OP gndkdQa1gare different from those in
5 unfermented soybean hypocotyls. In particular, in the fermented
soybean hypocotyl material, the total content of genistein
compounds, whose activities as endocrine disrupters raise
concerns, is as low as 14 wt.% or less, and preferably 12 wt.% or
less. Therefore, the fermented soybean hypocotyl material is also

10 more advantageous than unfermented soybean hypocotyls from the
viewpoint of isoflavone proportions.

Specific examples of proportions of isoflavones in the
fermented soybean hypocotyl material include the following, in
which “mg” indicates the total content of each isoflavone per lg

15 of fermented soybean hypocotyl material on a dry weight basis.
Equol: 1 to 20 mg, and preferably 2 to 10 mg;

Daidzein compounds: 0.1 to 3 mg, and preferably 0.1 to 1.5 mg;
Genistein compounds: 0.05 to 2.5 mg, and preferably 0.05 to 2 mg;
Glycitein compounds: 0.1 to 4 mg, and preferably 2 to 3.5 mg.

20 The proportions of these isoflavones contained in the
fermented soybean hypocotyl material are, for example, as below,
in which “wt.%” indicates the percentage relative to the total
amount of isoflavones contained in the fermented soybean
hypocotyl materiai.

25 BEquol: 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 cannct be

35 achieved by known methods. Therefore, the fermented soybean



Water Appropriate quantity Appropriate quantity Appropriate quantity Total
ampunt 5 mM 5mM 5mM pH6.75 0.03 6.54 0.02 6.39 0.03 Anal ytical
result of fernmented liquid Viable bacterial counts of fernented liquid (Iog
cfu/ml) 7.9 +0.18.2 0.18.3 0.2
_]_2_
hypocotyl material of the present invention may be referred to as
an isoflavone-containing material comprising the isoflavones in
the above proportions.
For preduction of a fermented soybean hypocotyl
5 material having an iscoflavone proportions as above, Lactococcus
20-92 (FERM BP-10036} can be used particularly advantageously.
Further, since the fermented soybean hypocotyl material
also contains saponins derived from soybean hypocotyls, it is
also possible to achieve the useful physiclogical 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 ¢, and more preferably 3 to 4 g, per 100 g, on
a dry welght basis, of the fermented soybean hypocotyl material.
Further, as mentioned above, ornithine is contained in
15 & 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 weilght basis, of the
fermented soybean hypocotyl material.
The fermented soybean hypocotyl material obtained by
fermentation under the conditions described above may be in its
2b 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 physiclogically active substances such as equol, it

35 expresses a variety of physiological and pharmacological



pH of fermented liquid 7.00 0.03 6.88 0.01 6.76 0.02 Analytical result
of powered fernented soybean hypocotyls Equol concentration in powdered
soybean hypocotyl material (ng/100g) 385.6 101.5 344.6 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 analytiq§?_results in the table are average
SD val ues. Exanple 4 Lactococcus 20-92 ( BP- 10036; Lactococcus

garvieae) zl{;,Was.dn h gt ozgg%@ hyposty, setution
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anaerobic conditions. After cultivati,on, thee§ resuhé%g a&yltu&ﬁ_%}g Pgnted
| i qui d) was > SR 264 b lﬁgﬁf?ﬁg %%C}loda% for %one M NUte, C—J't]*nen dried @t 8o
C, and furtbeteqowdered psbbgaai honpganiraehy, t het &byl iebtsindirngea podvef @d

fermented soybean hypocotyl material. The powdered soybean hypocotyls used
as startingt @ﬁ%ﬁﬁbrggl§h?réﬂ@PQedﬁFﬁe§§e¢g¥2gﬁg? nﬁéf?oWMl¥En¥%ﬁle§C%?and

3) 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
ig also formed and stored therein. Such a fermented soybean

15 hypocotyl material can alsc 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.qg., 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 eguol-derived effective

25 physiological activities, but also physiological activies derived
from isoflavones, saponins, and other like materials. Such foods,
therefore, provide excellent healith~keeping effects, and are
highly useful. 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 focd alsc 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,



and the obtai ned powdered fernmented soybean hypocotyl material (referred to
as "post-fernentation” in Tables 2 and 3) were anal yzed for conpositional
conponents. Table 2 shows the anal ytical results for soybean isofl avones,
and Table 3 shows the 15 analytical results for nutritional conponents.
These results al so established that fermgnted soybean hypocotyl materials
contai ning high levels of equol can be produced by fernmenting soybean
hypocot yl s fintdtiegaal fpedeuctoglatterinval iThe eesul tRootiar thetaiewen|tée

that the co nt f aqligosaccharides.such, as, raffinose, 20 stachyose and
the |1 ke aftey 0t oPRURTAL | OV HASHEVA alAbRti the and Bs BEFGIGLCH  are
i ndi cati ng gehaticduheylarnesaidedhy dnétaencegpbynéerdrent ati on. However, it was

found that arginine is converted to ornithine by fernentation.
Consequent |y, it was. ¥stdBIPSREHOR hatl wHelF arf§rFREeAddaybsaybelrpocotyl

hypocot gl s mfteAign Met aghaWiithe2Bi bACEACACGHIS 2082 heNQhy108bYy equol ibufqal so
ornithine can be produced. -18- Tabl e 2
Soybean i scfis\r6ResPeEP 10D 'grreomforfendrr eqbel neattEnitonPOSt 3h@r pehtadt ithe

§2§?L|SLFE£$§%§fE?geﬁgggééﬂ %%%%é%§ﬁ33§%'%HH%rN%E%EXLQ?id%éP d2dns1 MY NP
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,
10  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, age and body weight of the
subject, daily number of doses, and other factors; but, for

15 example, 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 is used as a pharmaceutical ingredient, the fermented
soybean hypocotyl material is prepared in the form of, e.q.,

20  tablets, pills, a powder, a liquid medicine, a suspension, an
emulsion, granules, capsules, a suppository, or the like. A
pharmaceutical preparation containing the fermented soybean
hypocotyl material of the invention is useful for the prevention
or alleviation of symptoms or diseases, e.g., menopausal

25 disorders {including menopausal complaints, osteoporosis, and
hyperlipidemia), osteoporosis, prostatic hypertrophy, metabolic
syndrome, and for the reduction of the blood cholesterol level,
treatment of intestinal disorders, c¢besity, urinary disorders,
etc. Such a pharmaceutical preparation is especially suitable for

30 use in the prevention or treatment of general malaise-complaints
and menopausal symptoms (e.g., osteoporosis, menopausal disorders,
etc.) in middle-aged women.

The dosage of a pharmaceutical preparation containing
the fermented soybean hypocotyl material of the invention depends

35 upon the equol content of the fermented soybean hypocotyl
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material, age and body weight of the subject, symptoms, number of
doses per day, and other factors; but, for example, an adult may
take a daily dosage of 0.5 to 6 g of the fermented soybean
hypocotyl material on a dry weight basis.

5 When the fermented soybean hypocotyl material of the
invention is used as a cosmetic ingredient, the fermented soybean
hypocotyl material may be prepared in any desired form, such as,
e.g., paste-like, mousse-like, gel-like, liguid, emulsion,
suspension, cream, ointment, sheet-like, or like form. Such

10  cosmetic products can be used in a wide various usages: e.g.,
basic skin care products such as emulsions, creams, lotions, oils,
and packs; cleansing products such as facial washes, cleansers,
and body cleansers; cleansing wipes; purifying agents; etc.
Cosmetic products containing the fermented soybean hypocotyl

15 material of the invention are wused 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, equel

20 content, and the like. 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 1s described in detail with
reference to Test Examples, Examples, etc. below, but is not
limited to these exampies.

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
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(fermented liquids} were sterilized by heating at 100 °C for one

minute, subsequently dried at 80 °C, and further powdered using a

homogenizer, thereby obtaining powdered fermented soybean

hypocotyl materials.

Table 1 shows equol concentrations in culture 96 hours

after cultivation.

pH of culture media 96 hours after cultivation,

Table 1 also shows viable bacterial counts and

yields of the

powdered fermented soybean hypocotyl materials, and equol

concentrations in the powdered fermented soybean hypocotyl

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 Bx. 2 Ex. 3
Powdered soybean
hypocotyls {(dried 0.25 g 0.5 g 6.75 g
wt.)
Composition | Arginine 0.005 g 0.005 g 0.005 g
of soybean Appropriate | Appropriate | Appropriate
hypocotyl Water vantit uantit uantit
solution e Y 9 4 q 4
Total amount 5 ml 5 ml 5 ml
pH 6.75 + 6.03 | 6.54 £ 0.02 | 6.3% £ 0.03
, Viable bacterial
Bralytical | counts of fermented | 7.9 % 0.1 | 8.2 0.1 | 8.3 0.2
result of .
liquid (log cfu/ml)
fermented pH of fermented
liguid
1qu liquid 7.00 £ 0.03 | 6.88 £ OTOI 6.76 + 0.02
Analytical
result of Equel concentration
powered in powdered scybean 385.6 & 344.6 % 417.5 +
fermented hypocotyl material 101.5 62.1 68.0
soybean {rmg/100g)
hypocotyls
Note: [Each example was carried out using powdered soybean

hypocotyls of three different lots

(N=3) .

in the table are average * SD values.

Example 4

Lactococcus 20-92

The analytical results

(FERM BP-10036; Lacteococcus garvieae)




Post -fermentation Mdisture 3.2 g 6.2 g Protein 38.1 g 38.3 g Fat 13.0 g
14.5 g Ash 4.3 g 4.0 g Saccharide 30.9 g 26.8 g Dietary fiber 10.g 10.2 g
Energy 414 kcal 411 kcal Sucrose
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was inoculated into 5 ml of a soybean 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 anaerchic conditions. After cultivation, the
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
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
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,
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
Lactococcus 20-92, not only eguol but also ornithine can be

produced.



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. Phospholipids(as stear-, ole-, and lecitin) 3.33 g 2.92 ¢
Free arginine 881 ng 12 ng Free ornithine N.D. 1.06 g Syasapogenol A N. D.

N. D.
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Table 2
Soybean isoflavones Per 100 g
Component Pre-fermentation Post-fermentation

Equol N.D. 632.0 myg

ST  Tpaidzin T 566.4mg 29.7 mg
Malonyldaidzin 124.9 mg N.D.
Acetyldaidzin 364.8 mg 25.4 ng

Daidzein 7.1 mg 24.4 mg

Dihydrodaidzein N.D, 49.4 mg
"""""""""""""""" Geristin TN T mg T S 0 g
Malonylgenistin 35.1 mg N.D.
Acetylgenistin 146.1 mg 3.7 mg

Genistein 0.9 ng 22.5 mg
Dihydrogenistein N.D. 112.0 mg
"""""""""""""" Glycitin TR T mg T TS 6 mg
Malonylglycitin 65.0 mg N.D.
Acetylglycitin 169.2 mg 34.8 mg

Glycitein 19.1 mg 292.3 ng
Dihydroglycitein N.D. 8.2 mg
7 Total isoflavones Y94z 0 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

BEsh 4.3 g 4.0 g

Saccharide 30.9 g 26.8 g

Dietary fiber 1G. g 16.2 g

Energy 414 kcal 411 kcal

Sucrose 7.95 g 7.42 g

Raffinose 1.37 g i.34 g

Stachyose .04 g B.38 g

Trans fatty acids N.D. N.D.

Phospholipids (as stear-,

¢ olg—,é;nd lecitin) 3.33 9 2.92 9
Free arginine 881 mg 12 mg

Free ornithine N.D. 1.06 g
Syasapogencl A N.D. N.D.
Soyasapogencl B N.D. N.D.

Soybean saponine 3.6 g 3.8 g

N.D. refers to “Not Detected”



Soyasapogenol B N.D. N.D. Soybean saponine3.6 g3.8 g -19- Exanples 5-11
Powder ed fernented soybean hypocotyls (Exanples 5-11) were produced under
the sane conditions as in Exanple 3, except that powdered soybean
hypocotyl s of seven different lots from5 that in Exanple 3 were used.
Proportions of isoflavones contained in é@p t hus- obt ai ned fernented soybean
hypocotyl materials were evaluated. As is“clear fromthe results shown in

Tabl e 4, thgxfﬁ&p%p%gglsoybean hypocotyl materials of Exanples 5-11 have a
hi gh equol contain isoflavones in such proportions 10 that

cannot be achi eved bywkanasn fethadssd Table=ah hspdtavore PEpggritdsons-1iEquol

Dai deein Corpounds, ceoni stetn, Corpounds S Ygl el Gumounds B18™! Cofeyd!

that powdered soybean hypocotyls of seven different lots from
5 that in Example 3 were used. Proportions of iscflavones contained
in the thus-obtained fermented soybean hypocotyl materials were
evaluated. BAs is clear from the results shown in Table 4, the
fermented soybean hypocotyl materials of Examples 5-11 have &
high eguol content and contain isoflavones in such proportions

10 that cannot be achieved by known methods.

Table 4
Isoflavone Proportions
Equol Daidzeln Genistein Glycitein
Compounds Compounds Compounds

Example 5 6.51 mg 0.7 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 myg 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 ng 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 2.57 mg

(64.2 wt.%) (5.4 wt.%) {3.2 wt.%) (27.3 wt. %)
Example 10 ! 6.11 mg 0.37 mg 0.10 mg 2.74 mg

(65.6 wt.%) (4.0 wt.$%) (1.1 wt.%) {29.4 wt.%)
Example 11 [ 6.3 mg 0.49 ng 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 isoflaveones contained in

each fermented soybean hypocotyl material.

Example 12

20 Powdered fermented soybean hypocotyls were produced
under the same conditicns 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



(62.2 wt.% (6.8W.% (5.1 wt.9% (25.9 wt.% Exanple 6 6.25 ng 0.48 ng 0. 35
my 3.12 mg (61.3 W.9% (4.7w.9% (3.4w.9% (30.6 wi.% Exanple 7 5.38 ny
1.18 ng 1.45 ng 3.00 nmy (48.9 wt.9% (10.7wt.%

..,20...
compounds, 0.6 mg of genistein compounds, and 3.2 mg of glycitein
compounds, per g. Aglycone accounted for 90 wt.% or more in the
total iscflavone content in the fermented soybean hypocotyl
material.

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.

Fermented scybean hypocotyl material 66.7 wt.%

Exrythritol 33.2 wt.%
Total 100.0 wt.%
20
Example 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 o0il 40 mi
Glycercol monostearic acid ester 50 ml
Lanolin 10 mi
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.



(13.2 wt.% (27.2 wt.% Exanple 8 6.43 ng 0.61 ng 0.48 ng 2. 62 ny
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Fermented soybean hypocotyl material 10 g

Paraffin oil 30 ml
Olive oil 30 ml
Glycerol monostearic acid ester 60 ml

5 Lanolin 20 mi
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 (fB-conglycine), oleocine,

trypsin inhibitor and like allergens. The presence or absence of

allergens 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 in Example 1 was added to an
extraction buffer (Tris HC1l 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, Gm3CK, 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 Gymd,
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



6.11 ng 0.37 ng 0.10 ng 2. 74 ng (65.6 wt.% (4.0mt.% (1.1wm.% (29.4w.%
Exanple 11 6.3 nmg 0.49 ng 0.37 ng 3.19 ng (60.9 w.% (4.73 wt.%
(3.6Mm.% (30.8WM.% In Table 4, the upper figures indicate the anount
(mg) of each isoflavone per 1 g of fernented soybean hypocotyl material,
and 15 the lower figures indicate the pefgentage (W% of each isoflavone
per total weight (100 %w) of isoflavones contained in each fernented
soybean hypddéeigengateh¢rgntly contained in soybeans or soybean hypocotyls

are eliminated in the fermented soybean hypocotyl material.



Exanpl e 12 20Powdered fernented soybean hypocotyls were produced under the
sane conditions as in Exanple 3 above, .except that powdered soybean
hypocotyls of a different ot fromthat in Exanple 3 above were used. The
obt ai ned fernented soybean hypocotyl material contained 6.5 ng of equol,
0.6 ng of daidzein -20- conpounds, Océamgsof genistein conmpounds, and 3.2
nmg of glycitein conpounds, per g. Aglycone accounted for 90 w.%or nore in
the total isoflavone content in the fernented soybean hypocotyl material.
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2. 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
15 of diadzein glycosides, daidzein, and dihydrodaidzein, which
further contains daidzin compounds, genistin compounds, genistel

compounds, glyciti compounds and glyciteil 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 egquol—producing ability by utilizing
at least one daidzein compound selected from the group consisting
30 of diadzein glycosides, daidzein, and dihydrodaidzein, which 1s 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



propyl ene glycol 30 m 30 Waterbal ance Total 1000 g Exanple 15
Cosneti c product having the follow ng +8#rmul a were prepared 35 using the
ferment ed soybean hypocotyl nmaterial of Exanple 1 above. -21- Fernented
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western blotting. For conparison, detections of total protein and major
all ergens were conducted in the sane manner as described above using
soybean cotyl @lon andesogbtad hypbeat yhypowders naistdad ofcadye ifér eneed
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Fig. 2 sﬁgmgxgﬁggréSUW?s%bf%bgfgﬁnpfgfgiﬁuﬁegé%%goéeeFﬁgegébgﬁgaéﬁfheg °
resul ts ohcGuovac{EBOK tandnGE8Khdetenotis ohgctdegrcdls shows the results of
7S ghfbulin m X, ol eocine, and trypsin inhibitor detections. 35Fromthese
results, it was confirned that major

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 ¢laim 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.



-22- allergens inherently contained in soybeans or soybean hypocotyls are
elimnated in the fernented soybean hypageotyl material. - 23 - CLAIM

1. Anequol - cont ai ni ngf er nent edsoybeanhypocotyl material obtained by

fermenti ng soybean hypocotyls using at | east 5 one m croorgani smhaving an

equol - producing ability by utilizing at |east one daidzein conpound

Zelhegt eg fgomlhheﬁgﬁﬂﬁﬂn&@wﬂﬁdzng)r@fpa%adaﬁi ﬁc@?ﬁ@%@?ﬁﬁ,clﬁﬂiwdllei,nwhaﬁﬁ f
i hydr odai dzei n, ich contains 0.1 to 20.-wt._% per total weight o

dry 1 er mofit Ba= o BbarrRrtbtye mapar G qorerdt FEUEL.

Anequol - cont ai ni ngf er nent edsoybeanhypocotyl material obtained by fernenting

soybegn hypopggyl%s%?b@gaaEéﬂﬁ@ﬂ%egn%o?b%éﬁoEg@@b%ﬁymaﬁbﬁgrﬁﬁl of any of

equol - produci ng ability b% utilizing, at | east one dai dzein coqpo%n% or

sel ect edFRoWFt e drdup coRSi sPFRGHAE Df PdieRGZ8i By cb8f dd¥, = daid2&i n® and

di hydr odairdaeing mémebafarlt hitrsceoktrai, nesdabdeios tenpoumsisa tige diypeing cophy,

conpound I i cgqggqﬂg§, glyciti conpounds and gl ycitei conpounds.

3. Anequ%F-ggﬁégéﬁ%%g er ment edsoybeanhypocotyl 20 material obtained by

fermenti ng soybean hypocotyls using at | east one m croorgani sm haying an

equokg pr oduci ng . abiski by Ry fHdddraiedg salyplkaasthyppeodgidreirréahpolindny of

sel ected from.the group.consisting_of di i y i idzein

i hydr oS8P nL vl ch FOf ¢ RGP CB0PSi RECBREr FhRe, T35 LoverERyTEREN DA

Anequol - cbatadhengt ekeremt edsoybeanhypocotyl material obtained by fernenting

soybean hypocotyls using at |east one m croorgani smhaying an

equol -producing abjlity by utilizing at |east Qne i dzei u

sel ected fromtthe 9rd W%%ﬁﬁ spfﬁgugﬁ of O Hd Yt g%$co§?g%§€ggaig%%?ﬁ?ﬂand

di hyts odaydeethyl whitdrisl sodisataf sappiengnte 3. 5.

Anequol - cont ai ni ngf er nent edsoybeanhypocotyl material obtained by fernenting

cauol - pr oduct A6 abi FREFCbyCuPFPRIFRg aF TEH Ghe Ml Brbl n orpocaine
sel ect edof Lonvt he gretipthensiestmenged 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 least one
microorganism having an eguol—producing ability by utilizing at
25 least one daidzein compound selected from the group consisting of

diadzein glycosides, daidzein, and dihydrodaidzein.



- 24 - of diadzein glycosides, daidzein, and di hydrodai dzein, which is a
food containing 0.1 to 90 g of the fernented soybean hypocotyl material per
100 g of the food. 56.Anequol -contai niyngf er ment edsoybeanhypocotyl nateri al
obtai ned by fernenting soybean hypocotyls using at | east one m croorgani sm
havi ng an equol - producing ability by utilizing at | east one dai dzein
conpound sel ected fromthe group consisting of diadzein glycosides,

dai dzei n, and di hydrodai dzein, which is 10 used for |owering the bl ood

cholestepﬁ evel . 7. A fernented soybean hypocotyl materia
accordi ng o any of clains 1 to 6, wherein said at | east one m croorgani sm
is a lactic acid bacteriumof the genus Lactococcus. 15 8. A

fermented soybean hypocotyl nmaterial according to any of clains 1 to 7,
wherein said at | east one microorgani smbel ongs to Lactococcus garvi eae.
209. A food containing a fernented soybean hypocotyl material of any of
claims 1 to 3 70 10. The food according to claim9, which is a dietary
suppl enent . 11. The food according to claim$9, which contains 0.1
to 90g of Khe 5@r nt ed soybean hypocotyl materi al 130 g of the food.
3012. A phé}naggu i cal preparation containing a fer Y soybean hypocotyl

material o any of clains 1 to 3. 13. The g@h eutica

prepar at i o% é?40r ng to claim12, which is used fof nting or treating
nenopausalgbcsgbders, 35 ost eoporosi ggmpepstati c hy hy, or netabolic
syndrone. &2 3 14. A phar mag N pr epar :according to claim
12, which & sgd wering the bl nol estero 3l . 515. Use of a

f er ment ed ean
preparati ogs f o0
prostatic mwperbr

of clai
shopausal

o 3 for producing
iers, osteoporosis,

Example 1 example 2 Example 3



1016. Use of a fernented soybean hypocotyl material of any of clains 1 to 3
for producing preparations for |Iowering the blood chol esterol |evel.
17. A cosnetic product containing the fernmented soybean 15 hypocotyl

material of any of clains 1 to 3. 2/4 18. A cosnetic product according
to claim 17, which contains 0.1 to 10 g of the fernented soybean hypocotyl
mat erial per 100 g of cosnetic product. 20 19. A nethod for

produci ng an equol -cont ai ni ng fernented soybean hypocotyl material of any
of claims 1.to 3, conprising the step of fernmenting soybean hypocotyls
usi ng at | east one m croorgani sm having an equol - producing ability by
utilizing atrizb l2east one dai dzein conpound sel ected fromthe group

consi sting of diadzein glycosides, daidzein, and di hydrodaidzein., Fig. 1
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