-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 orgtippreinafter referred to as
ER) and 15 estrogen-1ike actions. THE%EPH &R 61 ogi cal studies 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 &isgkfa%tegbqlshg&g@rgsm%%ﬂgg:raggdzﬂi&g genistein,
post menopausal wonen categorized into two 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% ahg Eoﬁgoi’liq%at A%iogggut S50f0f dpnanEsRogi€anot sabdiesS tamd

pr oduce %uol Fno -'equol - produci ng i ndi vi dual s%’. Such tﬂnn i r}ldi Vi %ggrll génnot
enj oy useful iphgsventoginc ftugénss pf sSpWRAL FFoEhBVARET on'df EJTor®el en]
they i ngest $QyReanssaufdspr ograsedpsayditiRel Oofkectinedes orte, their dentio
attai n useful physiol ogi cal benefits based on the agtéé)n g;lcee uerudi Befor
non- equol - pr e$EEPEe: 16CEERY i BlaPTRi e FRGE eqRoPSrEsel FHS hdught to be
effective. yormone-defRnBa¥Ncamidiad 0fd RRpdoEimy effiecksi dusub) eettirngerr r aw

mat eri al contal ning dai dzei n conpounds, .to fernmentati ' .
m cr oor g2Ri sAEKehaFEi PR Q% MeBPRFYS (35859 ol E;ggﬁ%ﬁsgnugs%%ggg%?%ms 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
gr apes, al falgﬁn@&ppé heps. Wheeophysiepdlcapr odfi€enys baef er thesg e wvPearly
known. For exanpl e, bacteroides E-23-15 -6 St eghpAoccugks 20
23-17 ( FERN SEB4389nest M8t gle%cc%sm %@%@Eaﬁl 8§%§3f??%)%'and lact o_cogcus
20-92 (FEBN 836393631 haveithans ieehatregottain thatareaedr BABNEN bPHIEY to

inventors of the present inventjon (re to ten c

However, si nptipdsdig &6t i ﬁp?ﬁéaiaﬁbv’(e‘? n@ﬁ{)i &r{ggggfa%?%ﬁggﬁ .Tr?%t é?iag?asv%}]es
cont ai ni ng dairdz ainutc drpdiasdsetmar kaskyeritiahi dnransbbiorrtanapiysingto target
equol - produci ng bacteria _cannat yi | Gl : nt ebregeal, i dhe-
fernented pr d%fg?@t“,s asrlrl&lht REr grﬁggbggg ?)Eéé%%oegréelmt at desired usef ul
benefits basashriircihetadyi cepafcseghel thanotatse sierifacantlyy 1885ePrEEMY
i ngesting the fernented product |t i iGN tEhaS brodd2e
hypocot yI%Opor‘f}i%r%méiﬁ"C?ogg%% slrlllgt?/%é b%%%e%ﬁgmﬁft D ain isofl avgﬁ%s, ©
saponi ns and @drder.usehul effaponerk ssoybeanpriepbiavenesitgheiPrA%R Fhe thipme
cotyl edon por Eiaorl yv\,hi guqdar ey fad am&ggg@égd sRkean koRtdsed anGeyardiowQs

uses have nsi

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.



35 been devel oped for its extract (e.g., patent docunent 3). However, -3-
soybean hypocotyl extract itself is disadvantageously expensive. Moreover,
when the soybean hypocotyl extract is used as a starting naterial for
produci ng equol, addition of other nutrients are necessary to all ow
fermentation by equol -produci ng 5 bacteriza; which can be anot her probl em
For these reasons, the soybean hypocotyl extract cannot be currently used
as a starting naterikdudlorid neustrieal by peodvclimgn efualaidzein by enteric

Meanwhi | e, since .the soybean hypocotyl itself h a characteri.st.ic.
bi tt er ness,PaH& e s Ti‘%ragﬁgl%g%vtcﬂ )é(’rl?g}lﬁ% ?‘Fijeoaid%t‘fbg?‘%"ﬁeceél :l%g!é}”fdua?sls’l’t
is, and muchof cidepsmydinarenrocHipness GHbr @Hohycdi $pasedpritiidtionntlse,

| i kewi se soybean cotyl edon portions, soybean hypocotyls contain allergens,
t her ef or e tHRPIEEHe N3P HocHBy| Bef dsmoﬁb%‘étt%ﬂ%’ ¢Sy eBRrnathidtes el #9e

peopl e suf fier | RooLLOM sexRean (bl &1 -TBsaciare. shaieldgavel ysuth! ige 15
the soybean hypocotyl itself, it is inportant to inpart added values to
i ncrease i tisndisgflubhessnnot enjoy useffRat ehtysdosagerl 1henaftidenadtdsedalon

Publ i cati on ,W99/.007392. [ Pat ent _ docui | nat i Publsi i
W)2005/ 0008: action Ozf T%laﬁenﬁvedjoclt?rrgénqe 3]“5%%21%2%63% %%é?a%gﬁe§?é2€%net%o
Publ i cat i orsdNwead083¢23484% bk 861®5s ure oatiet higo i atteritni one 25Prmhisentodiocdie

sol ved by the invention An object of. the invention is to provi.de an equol -
cont ai ni ng kfeéiﬂréﬁﬁeé@&j’béﬁn RIEY? rft FFHE tHAr A g‘oﬂgee?‘iﬂl_#%?d‘f ,

phar maggut i;6Rli vRHERAT ai h@sirROSARbE CiiQdUGESthetght Arobheef obiEck. of the
invention is to provide a nethod for_ 30 producing an equol - ¢ont ai ni ng

ferment ed soybean hypobo?Wt Rekad £HL WEXHSINGr 8GR H§ CHBIBFobI%MA rav

The present,davent 0L5,c NGt eghi MERSIARPHEREST €8 EBrddn@filicav e rbhenahove
objects and found that an equol-containing -4- fermented soybean hypocotyl

material caw baiebeergred-sier y (etfeigiadiiery ISfeEefent? ndSs ofBEANRGPEEHY |
using at | easl: <o) Mari00r 0A0L S8 NGa A BGHOLS PRAGELBD ARIMI.LY Bown

utilizing at 1east one dal n conmpound. The present inventors also found
5 t hat 1bhe stiaursiobt mehexdi alguatondennangi vl dzerime foad usey b iy paedrgiion
materi al i ful al Ler -1 educed t erial,, cause. the.al | esgens
cont ai ned ?Ilr?%?%g s&@éégg% h%/(g%co{ y%’ alr(t'(e\e recjgﬁcegrgﬂ%hetegresent in\?ent ’?oﬁéﬁjhas
been acconplddiliedebasédoohnthesesf Kadkagto)1L0l redt hleroangmdeest helpabsemr

i nvention provides uol - _contai ni.ng _fer e ean_hyp rials
and uses t K& 55F'asebgoe"1‘e§v‘\?er’ equol %rog?gﬁﬁl: giﬁe%%u%l 2 Jt(g%‘{int(21 g?%lg(?] n?é(?wn%'nt ed
soybean hypecotekanphterbattahiialased-by-1er (EERM BP-$Sdybeans tygrdeabytgs ust ng

i1 otk 20 Mdast D BT BETIT cohatrs ceatee tRe o FRe! P6uR HBnstat i ng
of di adzei naghyeostdes20dad dzeiry apdiaidgjdroda dzxeim.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,



Item 2: A fel nented soybean hypocotyl material according to Item 1, wherein
said at | east one mcroorganismis a 20 lactic acid bacterium of the genus
Lact ococcus. Item 3: A feinented soybean hypocotyl materi al
according to Item 1, wherein said at | east one m croorgani sm bel ongs to
Lact ococcus garvieae. Item4: A fernented soybean hypocotyl material 25
according to Item 1, which contains 0.1 5 20 wt % of equol per total weight

of dry fernented sqybean hypocotyl terial.. . | tem 5: nt ed
Soybean hypBLOTS AHEEEPaP AEhT T hor T d TSR RRER U LRy SERr A e

dai dzi n conpounds.r,genhed | ireonpeypds: 96RLELEY] conpourds, igl yaiddi as  a
conpounds and 30 gl ycitei conpounds. , ltem6: A fel aen%ed soybean
hypocotyl net@riiald adEsrding t 6°Tt eRFANGHI%h 9 ther 0GR EAPRs BF ni ¢HISTe.

ltem 7: A f0od- icoRtai:RNgedet 85 FRN £ BONL G BYRREOLY | biBbQid1alprafludigm 1.
35ltem 8: A food according to Item 7, which is a dietary supplenent.

ltem 9: SA flowetcadeor dibaght 6ant dm RAnoRheE hpedntedi-ns 11 thesgo rgagpns hethe
fernmented s i.al 1 f . alte -

phar maceut i %éﬁ)ee%?l e%ﬁ g% ?(E)ﬁi c%)?l%%dnt? ncga ngi’ eggeg%g%eigabel%%%f%o%o%%&lﬁ%

mat eri al ofmdtteamal. for industrialflgnpiddudAnghanmateuti cal preparation
according to Item 10, whi.ch is used f E:\ prev ggliln or c%ge tiir%%erj?n%ggusaal
di sorders, osteoporo]%?%r}W§b1|;j§St a?JrQ:CGhyg Tt POPRY or YRETEDST i ¢ Syndr oirs.

10l tem 12: hfppharprieutt chlt ptepayat i Qeraccor di ngrémd | tematbidwhbthy i sheused
for lowering the blood chol esterol |evel. ltem 13:, Use of. a

for mentdd SOYIERCRy BOSLYI ARnibr A8t BRI PR 19F of P r SRty NPERAT Y | bhs
for preventdng<pf1tr eat ifgdrenopapsalhdinseE Jer 5ikR8lR0Pebosesn RI0BSLadd €
hypertrophy, or 15 netabolic syndrone. , Item 14: Use of a
fernmented SEHERShypBOBaAN nAYROGAY IS FOERID f 8L LpFoRLi n§ Pr &lRdcat Hohs
for | ower i néiarbloadeohol CsLErol nbusl - tdiamdp: ol amihiadlor cbr gabbng
menopausal di'sorders 20 conprising the step of adm nistering an effective
armount of @qféﬁféﬁgeﬁr@@yfﬁm&@ahlypgé@rw- nﬁ{z@?@@r&bf tor effect bl Yoatiente

sufferymg f floRaus o9 Sce1f, it is ihb&PEAG Ao MBRBQE: f 9fdeq

| ower i r%g) thi{ah%g} %gy C OI%%%WH ej{/‘iﬁe gérrplri szl“sr;]glt %g step of adg‘i ni st er?ng
an effectivwalagsuht ohcae figsneneédimmghbean hypocotyl material of Item 1
to a patient who is j d af. | ry | evel .

I[tem 17: A cosnetic g%%ﬁgﬁt C@gn %%Qﬁi %ggﬁnﬁg%?gl%?ﬁlg%%er@bgg;c%ggén hypocot yl

mat eri al ofWdXP0I 392 Item 18: A cosnetic product according to
Item 17, which 30 co ins 0.1 to 10 f the fer . n hypocotyl
material per 100 g opﬁ%he sccgs?%fn?%%p‘?r‘gﬁgtanatlgng@%uﬁﬁ§%§?§§ent i nvention
al so peovi dexcasfethod f or produci ng an equol -containing fernmented soybean
hypocotyl materi al aFnggﬁ%Naocument 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



- 6- [tem 19: A nethod for producing an equol -containing fernented
soybean 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 consi sting of diadzein glycosides,-4dai dzein, and di hydrodai dzei n.
Effects of the Invention The fernmented soybean hypocotyl nmaterial of the 10
i nventi on cﬂmﬁ@hlﬁ@deqsojgb@md atshercoagl i weaﬁmgraeldi enhs, bsuchbasinesof vavgnes

and saponin and can thereby find a v r| et ications in t f ood,
phar rraceutled%qlCl@BE%%t P¥ ARETER e feioé”i ik %H@W%‘Eﬁeﬁnt‘éﬂl% ;ﬁaﬁgp%%tyl

materi al Ofmltcﬁ%o!rﬁé{z@ﬂérh ORavidl PR t bGu1akroRasi iy saxgmfﬂycawlmmlgma@ eguol
content than 15 those of the materials obtal ned by fermenting a raw

materi al comEEtniong dEigzeiln c:éafﬁp@ua@ls sTiep BECEVYbehnV e iGefIFang ound
Chi nese tradj.ti oip?% i 0 Igé}ﬂm thgﬁlfj o] b S,
gi| f al fag %tthe TR Ao e nmuc su%?#@%%?ﬁofs She

and can thereby attal n erived
active phyﬁyp:ioagtghl rr@ftﬁzec;ai; 120Fuse her nos e gbecalise geheretuseobratiaradl

ferment ed bean Roc material s reduc nth no
al | ergens i @P@ﬁt I%{? cd lfrﬁ%&s r?o%ﬁlﬁ%%nlﬂy%glgotﬁ ebe%f (L:l'% Otg fery
t aken by orrcadifi St erRd poeperpl ensadfien mgsf beansaybeapl adHeer Prsed on

Mor eover, the fermented soybean hypocotyl material of 25 the invention is
made from SOFSEahI A P¥Eotyi s that are discarded during soybean food

processpng, and thengf Q@chas,diigh ichdugiddsahtpaheBht 8bni pré@ides Gdquol-

effective use of resources. Brief Description of the Draw ngs 30Fig. 1
shows the &EquSPiesngcfTHIIteRs sevbeme IMoreht ddeptiads sBcalngd t’rf}ﬁ%reof
Exanpl es 1 t013:10y: Fig. 2 shows the detection results of total

proteins contai ned in the fermented soybean hypocotyl material of Exa Ie
1, soybean cotyl edorigemaid $oybeanl hypuediyhg 8eretwtead gshdrar oAyl

Fig. 3 sho e jar. e

G28K) con;ﬁ%t%gg ?néﬁéelr?%e%rn&ﬁ %ﬁer?{ S% bg%}éo{lg? rratgy?}érgimo gr?%gg 1,
sﬁybeatmf]cogoyﬂeed?nspoagmmyhmn@y;a@cenlyb% pmwmph@léubgr)amutﬂﬁngnw
shows the ctipn res or a ens i ne,
2nd trypei A4 ARPBLLRRS AT Red TRCPRe TarRER et Sbybiar B0ty S hE
mat eri al ofofExampteirl,glseybedns codyidddins, aa@d:lzs‘@yimalalhycpmot yls

(el ectrophoret ogram loB RRYI NG OUT THE | NVENTI ON :
Enbodi nents of the &gg‘ent i nvg tjc:?ﬁmﬁfgg cQes PV B beFé@o?% et affterial
M cr oor ganiagFs rhand g arteabill, i wetr@mprmm@tequabt (oot ahioldooraehian tiy) aby
utilizing at | east one dai dzel n npound 15_sel ected fromthe group

consi s£¥ ng L8FtAf ozt PagitFEdende t%l%?BPnLa%W%Wdr odai dzein are used

as equol - produci ng haekeri 2 i nat hecpresesd | BYEPLAON. nSpeebiyic exarmlias of
di adzei n gl ycosi des include daidzin, mal onyl dai dzjin, acetyldaidzin, etc.

Such ni cr o6E§aREENS tequidieibr bdudhRgebac Berfia) tar &3t Oone 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



20 particularly limted as |ong as they have equol - producing ability and
are acceptable for foods, pharmaceuticals, or cosnetics. It has been
reveal ed that m croorgani sns having the above-nentioned include, for
exanpl e, bacteria of the genus Lactococcus, such as Lactococcus garvi eae,
etc.; bacteria of the genus Streptococcus, 25 such as Streptococcus

i nternmedi us, Streptococcus constellatus,“éfc.; and bacteria of the genus
Bact eroi des such as Bacteroi des ovatus. Anmpongst equol - produci ng bacteri a,
| actic aci dSWatE¥™ ‘bel ongi ng to the genera Lactococcus, Streptococcus,
etc. are preferable; tkagt be Ackdodagt@iiangf tbhetgenus lantocascusnare. BO
particularly preferable; and Lactococcus garvieae is partjcul arl )
pref er abl e. t8a8? e af b nip@susEdppordera hdEBILYY Rakehd ] §5Fa¥8g #ro
human fecesEﬂéi Jhe presence or absence of equol production as an

i ndi cator. Equol -producing bacteria isolated fromhuman feces and |
identifised by the présemt 1hwert opbarmacawdicads mserairdnen | centaining  a
Lact ococcus .20-9 ERM BP-10036) .. Str cocc -8-,1E-23---17 (FERN

BP- 6436) , SF?5%%%%%géﬁ§%ﬁ%625%p¥%ﬁﬁg %%gégﬁggfﬁiﬁée att er oi des E-23- 15
(FERN BP-6435) have bheem deposipletmaSechidepostd¢md-adidonentaocdmdbpeouséedni n
the present_invention. Anngg t hese, Lactococcgs 20-92 is grefgiqgkgtdgkg
the present 19 nv@nt§bns $GPHedRt WHOESIYINS &F e USRYHE "EYEPHEAT a ’

1 on

mat eri al . SQyb&akh MEIRCOLYhSt & & PREkir-ensphPatodervekpplintyrplruml es and
radi cl es when the soybeans germ nate, and are known to contain, |ar

. e
anount st0of dai dzei n @ﬁﬁo&%ﬂsﬁs@k%F%%?aﬁéﬁaiéiBriﬁ%ﬁiiﬁQHeé?cﬂﬁ?ﬂ¥éi.,EEFE.
Soybean hypogotyls.if Al Usealfod N dJasiRhesraty e rhbeBseE L INAlkevki i ted in
origin, and nay be processed or unprocéssed, as long as their daidzein
conpound contents arétaot 1Bostise Ushbhe fexamplet $31diogae WERFSbYhekTerial
hypocot yl s o ByRoER! y! §osepanahedhd r ednsdiibed o SberrRd oir oLharwhge
treated soy%eans; mat ériaf’s obtaihed by heating, drying, 15 ‘steaming or
ot herwi se tmeatpaupadly pddevytisrsepasstedot ot unproctssed SoPBERA’LNS0yBEan
hypocotyl s t hat ve been bjected to renoval of fat and/or protein are
al so ué%%lem%éé?%é”bfg?gﬁgﬁghvention. The form of the soybean hypocotyls
for use in the presendtemnuént Usa bE al Sermettéd nawmanahyrragtbe Prifderdd,
20 ground or .cryshed, Fromthe.vi.ewoint of .effi.ci r i o f |,
it is preferhbleFo Us Cﬁbmﬂﬁ?%ﬁﬁ%%@b%%%?%?%%ég?yIggg REAGLERS Qggcﬁﬁﬂga

soybean hypoesolydts=rarie ikekfrent ed by addi ng a suitable anmount of water to

t he soybean hypocotyls to just th ter content, and_inocul.atj
equol - produci ng bact éFa é@QESEnﬁﬁ?ﬁ8ﬁ2d%§bogﬁgaplﬁq HEHOPaQ%h%eﬁﬁﬁhﬁdﬁgf
wat er agddedct@pthe repybeanshypoeat Wadniea:beisgyi kablaf feek et edmavcor difng to
the type of equol -producing bacteria,. the t¥9e ofégﬁégent%;ign tanké fgn.
It is usual F§TBHrShr PaYREhat'YPREC e SRAFELBE 19 T4t i'ont° wat P e
present 30 witheSOupeadryBasgiydsl idisarpeeportion of 400 to 4000 parts by
wei ght, preferably 500 to 2000 parts by meiﬁht, and ngre ﬁrefergbL% GOOJFO
1000 parts by wei ght ItE8r 100 pafeshdsy Ger ghtveriesybaan PhYRdc5I§HSS ot a
dry wei ght Pasif)comprising the step df) LndefisteriAproyethetieennbaid &T
efficiency, flavor i% and taste of the fernented Eroduct, etc., nutritional

i ngrediZnt sa f@rmadirheaided, hagosiods SEtEried Phel S8y bedy RypaEoEY sMised
as a fermentatj,on, it efd al,,eEXAIRLes fbousahbeeub it 1eRdh i ngredi ent s

i ncl ude yeast extracts, powypep ones, meat extracts, and other nitrogen
sources; gl ucose, sudtese,l7and?otheneths bpiogeat c€entaiphes phlag e fermented
carbonate, sulfate., and other, mineral,salts: vitanins; amino acids; etc. In
particul ar, en u5|ﬁb a croorgani sm having an ability to convert '
argi ni ne to ornithinetehenei naf tesnaefemedurs ascording to Item 17, which

o1 oortani SHETT & posl e 4 G b & 4 "E0 For ROALEE MALar D LcBRES i ng

orni thi ne byeaddingy ayMithieneotvesnyhaamulypocotyl s and then perfornm ng
fermentation. In such a case, the amount of qued ar gi.ni ne naynég for
b y "G

exanpl e, about 0.5 ¥BSabBies8"part_VHY-WEI gt S5er Pt s%b t pte
soybean hyporoiylsd Onaf draquedi-gbheasisd . EauebnPEQdUERBedS hypocotyl
m cr oor gani sns having an abfilty to convert arginine to ornithine can be
sel ected froate¢mctlocschgs-cgarvi eae strains, and specific exanpl es include
Lact ococcus 20-92 ( FERN BP-10036). The pH of the felnentation
material (starting material which is subjected to fernentation) is not
limted as | ong as the 20 equol - produci ng bacteria are viable. Fromthe

vi ewpoi nt of good proliferation of equol -produci ng m croorganisns, it is
desirable to adjust the pH of the fernentation naterial to about 6 to about
7, and preferably about 6.3 to about 6.8. Isoflavones (including daidzein

o ~ - o Y - Y 2 N



30The fernmentati on of soybean hypocotyls is perfornmed under environnental
conditions that are suitable for the growh characteristics of the
equol - produci ng bacteria used. For exanple, when using the equol - producing
bacteria specifically listed above, the fernmentation (cultivation) is
perfornmed under anaerobic 35 conditions.-g=10- The fernmentation
tenperature is not limted as long as it is suitable for the gromh of the
equol - produci ng bacn&mia19andAnB&tbed forr eyaoPhein20aho 4AG1-poeteiablgy 35
to 40C, and_nore preferﬁ? 36 to 3@%% 5The fernentation tinme can be
suitably sel%EtEEEdccdr %%" 6YPREC BouAPE CEF L 2busionprdaiied, tithe SteR i difal
anmount  of @&@tmngomagﬁ 8&3&&&’}9@5 of,s espok e pnadyel %ﬁemnﬁ'b@:‘@éﬁféﬂl%m
etc., and it is usually to 10 days referably 2 to 7 days, and nore
pref er abl y IB#i&5 @Ilay§qup@ﬁan@qiu¢@qoré bty aly aecurAiagedat n lepat one
ferment ed n.h I d nt
under tﬁe 2%%'|%ﬁ8n§8ngﬁ%¥%n&%L g@efBgﬁngﬁ gpgﬁg %%%%%%?gg ggy%%%%%ﬂﬁ
hypocot yl nHtyvecisabebs dapidsia, obneéxdithidriondgitheimnsef ul physi ol ogi cal
activity of equol. The equol content of such a 15 fernmented soybean
hypocotyl material varies depending on the equol - produci ng bacteria used,
fermentation conditions, etc  Eafebteguwdl the nswaldivyncont ai ned in an anount
of 0.1to 1 g, preferably 0.2to I g, and nore preferably 0.5 to 0.8 % per
100 g, on a dry wei ght® ba%?rsmeqttedf T s BYBeSAt hy pdEGt it atat & althe
20The ﬁ@rﬁﬂﬂh@ﬂti@Mb%@HtQYﬁQC@&Mél”Eh@rb@heﬁoabﬁtﬂé Vak+QuSer30f lavanes

ot her than equol, such as daidzin, onyl dai dzi n, acet Inalonylda|d2|n

dai dzei n, msr@;f&ﬁtsara%z@inﬁi RPTGTRer fﬁﬁ/ dgenn CeHedndsing héséfaeféﬁﬁbn@rfts
may be ref erped h0: a5 " da Gt SORPOUNIS TR IESt | NoolREENY! GRRT Shdd,: 25
acetylgenlsg geni st ei n, ydrogéni‘stein ot’her "geni'st ei n conpounds
(t hese conﬁbﬁéﬁﬁs e ﬁérm@mtﬁdeﬁ@ﬂb@aaShWQ@nﬂsﬂenﬁteon@buﬁﬁ§hﬁ 1gvsrdiionn,
mal onyl gl ygi.ti 1.9l y i i |y in ot
glycitein ggnﬁ%ﬂﬁggg?%hésé%%% Qoﬁ%‘ gfgggHE%grgggﬁggdﬁtug§ <Xﬁ%gFt§$%%
conpouh@s" Yhoetc.ofThtlse theBDalﬁru@naa@bmabgrMﬁkmahSmn@xhlbmﬁe m$MEnmaéful
phyS|oIog|%aI aCthItI %d%Elsucqjlsoflavone Eye |soflavon§§£i§cAUQtn%
equol) content “of " the ernen?ed:§%§b§§% hy%% otfﬁ ﬁﬁ?g??%ﬂ @ S

exanpl e, oncaldeyewfmgﬂﬂtﬂmasusmed&mnﬁe()disbokaboutaé Kﬁknmnaberabé& Flobit

0.5 to about 1.5 nor e rab about t o, about 1. 100
g of the f@FﬁBﬁ?edﬁéﬁ%géﬁn h %ri 4 %an %herebﬁhétgﬁgﬁoFFFan

of isofl avenpsroshesqidiadieeauol adtltd&e ph@tsﬂ@]l’é@itaﬁlo)élieéﬁtﬁ}/DOCOt yl materi al
are di%ﬁerent fromthose in 5 unfgﬁnented sqybean hypocotyls.

partictiar, in the FerrBREBATSoyb&SFHYBoCOtNA  mitBPT SPtadnsel to?%Fmﬁﬁﬁﬁent

of genlStebByﬁ@QWOUﬂ%%coW@@SQmﬁ%&héutl§§ asdapdacrime tfAbSrauphigis 68l 38e
concerns, is_as lowas 14 w.%or |less, and preferably 12 wt.% or | ess.

Ther ef or e, at%@f%@twf@fe@éﬁweﬁnﬁ%m%tw Rit d195a1 HyBosaPEBlao Hor@n be
advant ageoggféhﬁntym@wgﬁrgledacﬁfexﬁ%%ert@ap@@%é@ﬁlé rsqutetl@ntg' YRR SyiRhan

i sof | avone Eroportlons peci fic exanpl es of roportlons of

i sof | avonediiarghe f¥eragitasd §6¢bd&ﬁmﬁwﬁ@doﬁpwbﬁaﬂehNﬁPC¢¢KﬂtﬁﬁiQHmél of

fol lowdg, 1,8 Wi.& a t I of ch,Ls V. per
|l g 15 of fernentedﬁgéﬂgég%q%§%bg§?m e %g%? T 5¥2ﬁ thg@ E bg£%§h9%§UO

1 to 20 ngduanhdy psefteaablfpod pooddssigiy, D@mdzehﬁreﬁmpbdndsYu@hllnduéinngl and
preferably stein conpounds 0. to 2.5 ng, and
preferablypgt%ﬁﬁtal'fn rtr'%r@lsymfteﬁlefF"CttSerpoun% f(fgfougcﬁs g, and preferably 2
to 3.5 ng. 20 The proportions of these isoflavones contained in the

fei mented soybean hypocotyl . ﬁtSIiaI. f%r .q-le as below, in which
"w.% indicates the percer zrount of i sof | avones

contaiied in the ferpeqted wkseadmehxé@@@qt Man@zﬁ@ﬂ‘dtﬁﬂon525fEQH@| fedferited’S

wt . % preferabky 40 to 70 wt. % and nore preferably 45 to 65 WM. %
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) .



Dai dzei n conpounds: 1 to 20 wt.% preferably 2 to 15 w.% and nore
preferably 4 to 8 wt. % Geni stein conmpounds: 0.1 to 20 wt. %
preferably 1 to 15 wt.% and 30 nore preferably 1 to 10 wt.% d ycitein
conpounds: 10 to SOwW.% preferably 15 to 35 w.% and nore preferably 25
to 30 wt. % The fernmented sgybean hypocotyl material of the
present invention contains isoflavones in‘such proportions that cannot be
35 achi eved by known_net hqds, Ther ef or t he. f eLment sQy -12-
hypocotyl materi al oFl?he%pr‘SEggﬁt %Lﬁvgﬁfz?%%l%yr Seulft%’f eO&r te%n?i}%pg é%%%%gens

i sof | avone- ¢ophai NicRGORAL efrical GRREKY | sbRgathed | 9of | Bvondsrnantde abpvesn
proportions. For production_of a fernmented soybean h gf%%;’élz 5 material

having an i BEFPERIOHe BEFOAL] BhsEadRIove, IHEEFEER CEERRPYPER
BP-10036) cap.he iused (RaEti fbidey caduant ageousl y. _ Furt her,
since the fernmented soybean hypocotyl nmaterial also contains saponins
derived ¥ r om soybeanFhgpodotfibss ithei seafsbigosseBies ladkiGre ALRBTERET ul
physi ol ogi cahact i+ d 1Q uch_sapoyj ( i I Wh@hined
activity). %Se é%%%#l% cont’en leéj tn%é ?8?&%&%3%0%@%&%0?& yl lrrirexalt e:FIi1 al

i s usually dh¢ of8rgentpref ecgidan 21y dty]l andemore pleficeably 3.t gogogan per

100 g, on a dr ight basis, of the fe nt sQybean yl material.
Furt her, asc?@f{]t‘? d gggvg?y%eram Wﬁgofgf%oﬁﬁqﬁcﬁéapﬁ%r%% irfment ed
soybean hypocotyl material obtained by addi ng arginine to soybean
hypocotyl s and perfolLm ng fernentation using an ornithine/leguol-producing
m croor’fani sm Speci fi cBEPY MAENFPR] GAREENG OV N

soybean hypocotyl matghbddinddhtanoadnuity @fsentolin £ arabesicKivedt o about
2.0 g, 20 preferably about 0.8 to about 1.5 g, and nore preferably about
0.9 to aboupehow ig de&Rr1100 g, on a dry weight basis, of the fernented

soybean hypocotyl mateflal,rganisms havind'@nl @HTENE @G S Q¥bease hyqpeaot yl
mat eri al obtai ned by fernentati on under the conditions described above may

be in its 25nqjusicliier mehtutton ut atd Likinowrt dddisti 6RaI I3 rEa freRETPBGray
pe dri 80, as,NECaSSAlYyfOLLOr i A itn8oLE & PTdualy Lok HBRATARE, | NT edi ent
for foods, pharnaceuticals, Tosmetics, etc. In order to inprove iIts storage
stability, déedfedmmenndddsoydbeainildzedootyd watckdisakabsl ppeddicably dried to
solid form, The heated, and_dri fermente qcat ¥} sHateckal
may be powddt 607 e e thsent ik relriny) | HESLPROERER XL Thet
ferment ed soybmandegpacolyte mdistdial, oflommel dandsrin, onceontdideia, velrdety of
ef fective physiologically active substances. suc 2o it . r es
o variety of phys: ol ogrhi R SRRNTRLS SE el PRt Pbactond BEP BoE
exanpl €0 t heaferqment-ed soypbead dypoeot ys mater hale ofgqudieprovdenti@redidity

useful for th revention aqr | evi ation of s t.ans .ar di.s such ,
e.g., Neno dga i AT drd e 0 dPEo FEPEET s?g%%%?r%ftilcc%fpegﬂg%%&,?tlrﬁlaét'abgf%i c
syndrone, amngs fiesed tonelisig tofact e chbosgaciwmiesiarioly ltevelaposkimentioned
whi teni ng, acne treatnent, treatpent of inttne tinal di cs]Lor(dgers obesi tﬁt,
urinary di sordeide, & SATBRGCs URACREY Pheerdrettte d2S57685R Hy poEht §

material of pfheddvent i@nvisaespect 8 | yasmsefiel JoreHhe;apneventrbpto@sccus,
al l eviati on of general "nal ai se-conpl ai nts _and nenopausal 10 scyrrpt OEI‘% ﬁfor
agese 4

exanpl &5 ost&dpoPdsi S IRARGTPLGVEl M SOHGELES et THFHIRCAL HdP e _
When a fernpnt ed $0ybean WROGHE W ndBi&ll pd Scd¥iadeeduby Her PRBEE NG AR
argi ni ne-containing fernentation material using an ‘ . .
or ni t hi ne/ eqtupr odimitisthagdwrli-wroopaipti RECFST it solfelifed @t 1 6dd 2
therein. nggi5%Jfﬂ%negger§9yBgﬁQra Lactococcus, Streptococcus, €tc. 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



15 hypocotyl material can also exhibit active physiol ogical effects derived
fromornithine, such as inproved liver function, inproved growh hornone
secretion, increased immunostinulation, increased anount of nuscles,

i ncreased basal netabolism etc. Wen the fernented soybean hypocotyl
material of the 20 invention is used as -afood ingredient, it may be
prepared in the foLmof, e.g., a drink, granules, fine grains, capsules,
tabl ets, a paiddr, dﬁPMyBﬁﬁéa&@x“ @nnaptguatdnmph6¢ﬁﬂﬁh W@RMbBP 6037 ot herd

Col 8 Lot and e 09 ik gleL e Sg, Sbeen PSSl TR Er Bl

but al so phj@:kﬁsll@@dC@laC@él‘ié{l esn dBeElM@Qzﬂfi@ntﬂléofai@é/é?ﬁesmv%ﬂﬁﬁ?ﬁhns RrédHd
other like materials. Such foods, therefore, provide excellent

heal t h- keepitfgef LEEESCOGFHF #0a Ri thIBFajesrble- Wen a fernepted soybean
~ hypocotyl material prgduged bysEier mentd.ng an %&%&@bﬂehggQ%éF 1% re used

fermentation 30 materi al u3|ng or ni t hi ne/ equol™-produci eria Is used

in a food, uch ferfreptiabien leditrdieds ofmiltsdinndypandt Y hersefoperhasgns urhtdier

enhanced usefllnes Fo i g e fel te oybe pocot

mat eri al of%?%% gné@ﬁflghu§§£é§s§%$ ré&k L%%Fgﬁasqbenergﬁeﬁo% §%%§§hgﬁ?

al so as focdsl fage kpemnft@dxhaahhhlus@s amhuﬂt&rmfsd@pﬂﬂamntsmpouﬂds such

functional foods, foods. for .invalids, etc. Eoods c nt ai ni n i rnented
WP b

soybean hy e SEYPZREY e HiOG P he 3 HASHY ofit%r e 554 SPERET Qr gi5e

di etaryosuppl ementsresEie propacié®OnNzod Hbe feniesd eth seyhean MHOGREYbed
material of the invention in a food can be suitably determ ned according to

the type ofPTPG65CEqu PONXRSSedge 3ind1ee% 66 tHeeldubfetdzeidy peeiiyn

effects, angdnethesr faud onst F_L%rstexarr@g@mlé h%xﬁﬁb%sa%'émﬁdé)f rtabﬁ é@;v g ed
soybean hypocotyl material per g of a food may be generally 0.1 to 90

g, preferablypogotyis 1bY©00C1‘IY}§n@%Ffét9¢1efé@abﬂﬂ?a@e@y t ripedy ﬁﬁ%@ﬁ@ﬁy or
wei ght basi d f I he
therwise treate %ng?%%¥%19§g%§hgls ogegﬂ%&9Qéﬁg%a@9n drying

ferment ed soybean hypocoty S upon the e content of ¥he
fernmenled séygbaang hyp@cotqﬂhermﬁ.eei altreagén(and hwgdyomaghtsmartat@dsubﬁmt

Lake o dai | Pa0Sa0 o DEL 0" 10°G0er NPT it 572 T Cay Ry paary e

mat eri al . to removal mﬁeﬁathendéwnmpﬁqn¢x90pmea@ihypoeebyé imt ene aprafertthe

i nvention i, S a harnaceu ingredient, th ergented sqyb
hypocot yl n%yéﬁﬁglgls Egepa % %ﬁg f(8ﬁﬁgp,q@¢8??g§gstgefeP§ 6%Iq§1 a
powder, a prqaedt medivenneona lSUS@BEﬂSI abpt aninergdsi oind gnanulkes, p@\@:ﬁ)@tﬁcﬁs a
supposit or or .t he I|k p ar eut i.cal reparat cont ai ni.n

o mantbd JEgBBtn Ry PECTIST MErGE TS OFSeRETRF Bhe P br s B AR PoroT 1
prevent i oneqnoaj | 2viiat Ipﬁﬁf@iaﬁy@m&%eopoddéﬁ@cﬁ%yb@ag hy{ﬁfﬁf&@a@sm 25

di sorders (includin nopausal conpl ai nts, osteoporosis,

hyper | i pi deni a), ost r§§V§ea%r5§@§FPEY%§péPF?o§ﬁ§m6%§¥5b5W|cagﬁﬁﬁﬁoﬁ%

and for theuiedvrd i gmowgft tdre wakeedrehehestendar %oco‘t%@@tﬂ@nédﬂfst the
intestinal disorders, obesity, urinary dlsorders etc

phar maceut FRRET pr epaF et on A edHeEraRF NG Ui SR & HOAUGENgsebaFleHa  as
preventd onpeht 1462t BRL0f general nal ai se-conpl aints and menopausal
synptons (e.g., osteoporosis, nenopausal disorders, etc.) in mddle-aged
wonmen. The dosage oﬂ“&iGﬁ@ﬁﬁﬁc@ﬁtW%@ﬁfGK@@dréplbhec@ﬁﬁ§MMIhgppﬂ@tibinﬁﬁted

soybean hyggﬁg&¥kag§% %§§%C9 dtg% Lyen |gg q§§§n§€%§5o?p%@uBTe%E%H§%5§

content of er nent ed soybean ypoco erral, "age
wei ght of bh@i@nhyectbesywpsomﬂi ﬁﬂmﬁﬁnamﬁodogaﬂﬂpereuay, and iet hesually

of the T er AERT S SOynalH thy Bocotsl AT ortol LB iy lier GRE= DRt <" SN
t he fEﬂhEHWEdHSthﬁ&ﬂzhxgﬁﬁﬁtyﬂsﬂﬁheéi@kopbrtiﬁh 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



invention is used as a cosnetic ingredient, the fernented soybean hypocotyl
material nmay be prepared in any desired folLat, such as, e.g., paste-like,
nousse-1li ke, gel-like, liquid, emulsion, suspension, cream ointnent,
sheet-1like, or like form Such 10 cosnetic products can be used in a w de
vari ous usages: e.g., basic skin care prgggcts such as enul sions, creans,

| otions, oils, and packs; cleansing products such as facial washes,

cl eansers, d anser s, Si Walchoy | Fyi A0ent S;-ft Lo
Cosneti c prggﬁc?§ égﬁ%gin?%gﬁ?ﬁégsggghe2?e§h§o§8¥§%£ y cof& 15 ﬁ%terié? of
the inventi barasetaisiech frateskiln wAkdmepiar cdndsebeamuigiadneal ingredients The

proportion of the fernmented soybean ocotyl material of the inyent] in
a cosnetic b?%%ﬁ%? ¢ancbe ®8ht %ﬁﬁ/%égllﬁ %ﬁéﬁsacg%? iﬁﬁg %Cgﬁb ?%%eggﬁg¥he
cosnetic pragduedgerequelir@ds copletdse anguthesd,i kend Ferhexanrplreont heutrotal

anmount of the fernmented soybean hypocotyl material per 100 ggof a_food may

be 0.1 t 1BDYSPRHE prereraBls: csB-fEdes” gaenCE e y“w&raﬁt 5R5sT s VIERRNVRE £S

25The preseghihdventihen iscdescil bedrikncgdesial | whbhhusehgr ence:doleshism
Exanpl es, Exanples, etc. below, but is not linmted to these exanples.
Exanpl es 1 £av3 g PendabeditoyibearriBardc andigingr ginionel takee whtere lRarees0

Table 1'to FPERsTa obybaan RoREEEtIR hioarPardlot SR bhgalEond® 200M 17
soybean hypegetytpsalutingn wasromopuliated Léact deocpass o2 (FERVCBER 10936,
hour o iier FSaneERr b RO bR OHE IR or PR v P oR i abirile £8°
culture - l6eybédrer npndedt ylisquinds )chear @estferinkng efebyertteationg atin160ciC &or
Pomogent zer St e Gty TELRENP Ay SRt R BE AT i s Y BeaT RObS GIT 0-5
materials. fdabbeud sheastequgl weapeenteat 1AUS parteuldure:ightheur sagbeen
cultivation. Table | also shows vjable bacterial counts and ﬁ%%gf cul ture

medi a 96 hoRVRCGHEES cul'PPvatd on AW el U8LRE t h@35dRder ed f ERHBhTRFPRGYBEan

hypocotyd maiefdganiahd BaWOhg cammtlri@%i epschiivdhe eneded esERhede
soybean hypocotgl 10 materials. The results established that fernentation
S0

of the powderedPSoFBeaRtypbEdt ylactrRIafsUsn BdePapr 8BERI Y bEXt etRYGTh ¢an
produce. equokangeras SliGhenthyeodalle do-6x- frdi BpExo§36pposition of

soybean hypocotyl solution . _
The pH of the fermentation material (starting material
which is subjected to fermentation) is not limited as leng as the

20 eguol-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 utility of the fermented
soybean hypocotyl material.

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 anaercbic

35 conditions.



Powder ed soybean hypocotyls (dried wt.) 0.25 g 0.5 g 0.75 g Arginine 0.005
g 0.005 g 0.005 g Water Appropriate quantity Appropriate quantity
Appropriate quantity Total amount 5 M 5 mM 5 mM pHG6.75 0.03 6.54 0.02
6.39 0.03

-10-

The fermentation temperature is not limited as long as
it is suitable for the growth of the eguol-producing bacteria,
and may be, for example, 20 to 40°C, preferably 35 to 40°C, and
more preferably 36 tc 38°C.

5 The fermentation time can be suitably selected
according to the amount of equol produced, the residual amount of
daidzein compounds, the type o©of equol-preducing microocrganism,
etc., and it is usually 1 to 10 days, preferably 2 to 7 days, and
more preferably 3 to 5 days.

10 Equol 1s produced and accumulated in the fermented
soybean hypoccotyl material produced by a fermentation treatment
under the conditions mentioned above, and thus the fermented
soybean hypocotyl material is capable of exhibiting the useful
physiological activity of egquol. The equol content of such a

15 fermented soybean hypocotyl material varies depending on the
equol-producing bacteria used, fermentation conditions, etc.; and
equol is usually contained in an amount of 0.1 to 1 g, preferably
0.2 to 1 g, and more preferably 0.5 to 6.8 g, per 100 g, on a dry
welght basis, of fermented soybean hypocotyl material.

20 The fermented soybean hypocotyl material contains
various isoflavones other than equol, such as daidzin,
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



Anal ytical result of fernented liquid Viable bacterial counts of fernented
liquid (log cfu/nml) 7.9 + 0.1 8.2 0.183 0.2 pHof fernented 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 Q%:;_417.5 68.0 Not e: Each
exanpl e was carried out using powdered soy%ean 15 hypocotyls of three

-1

different lgts ( T | ytic res in I _,5D
Vel ues. | Exagbre d DAdtocechud Y6res {FERN BRI 00A T aet oobecun HArurske)
-17- was i noguéai®d. into 5 nl of a soybean hypocotyl solution containing 10
wt . % of powered soyb%ﬁp Qépocoﬁyls and 0.1 wt.%of L-ar hﬂﬁp%gu%@din the
subj ected to static c G iRFaPP6 s C ¥ Vr-°d8" houP s " Undet  anadrobi-¢

condi ti ons. féfhentell ddatEnohypbber Yl nesidrtiiang aeul HUr gefdrar nBriedhbsguid)
was sterilized by heating at 100 C for. one mnute, then dried at_80 C, and
further %omﬂ%ﬁ%ﬁ‘x‘“ﬁ%ﬁ% SPYRERDgBHPSERL Yither by PEBLAPH My a-'howkt eﬁprﬁﬁﬁt ed

soybean hypgg@byin Mat\®id-@ky1l 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



The powder ed soybean hypocotyls used as starting 10 materials (referred to
as "pre-fernentation” in Tables 2 and 3) and the obtai ned powdered

ferment ed soybean hypocotyl material (referred to as "post-fernmentation” in
Tables 2 and 3) were anal yzed for conpositional conponents. Table 2 shows
the anal ytical results for soybean isoflagenes, and Table 3 shows the 15
anal ytical results for nutritional conponents. These results al so
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g Daidzeigléblpggsible 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



24.4 nmg Di hydrodai dzein N.D. 49.4 ng Genistin 111.7 ng 3.2
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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
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
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
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
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
physiclogical activities, but also physioclogical 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
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,

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



34.8 ng Aycitein 19.1 ng 292.3 ng D hydroglycitein NND. 8.2 ng Tota
| sof | avones 1942.0 ng 1291.2 ng Nutritional conponent N.D. refers to "Not
Det ected” Table 3 Per 100 g Conmponent Pre-fernentation Post-fernmentation
Moi sture 3.2 g 6.2 g Protein 38.1 g 38.3 g Fat 13.0 g 14.5 g
._14.,.
functional foods, foods for invalids, etc. Foods containing the
fermented soybean hypocotyl material of the invention are
particularly usable as dietary supplements.

The proportion of the fermented soybean hypocotyl

5 material of the invention in a food can be suitably determined
according to the type of food, equol content, age and sex of the
subject, expected effects, and other factors. 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,

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



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 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 g

_15__.
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



Free arginine 881 ng 12 ng Free ornithine N.D. 1.06 g Syasapogenol A N.D.
N. D. 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 sanme conditions as in Exanple 3, except that powdered
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Conpounds hypocotyl materials.

5 Table 1 shows equol concentrations in culture 96 hours
after cuitivation. 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 resulis 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 £ §.03 6.54 £ 0.02 | 6.39 £ 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
liquid
1gqul 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
15 hypocotyls of three different lots (N=3). The analytical results

npounds "Geni st el n Conpounds

ycitein

in the table are average * SD values.

Example 4

Lactococcus 20-92

(FERM BP-10036; Lacteococcus garvieae)




Exanmple 5 6.51 ng 0.71 ng 0.53 ng 2. 71 ng (62.2 wt.% (6.8Wm.% (5 1 wt.%
(25.9 wt.% Exanple 6 6.25 ng 0.48 ng 0.35 ng 3.12 ng (61.3 wm.%
24.87wt.%/§3.4vw.% (30.6 wt.% Exanple 7 5.38 ng 1.18 ng 1.45 ng 3.00 ny
48.9 wt .9

-17-
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

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 eguol but also ornithine can be

produced.



(10. 7wt .99 (13.2 w.% (27.2 w.% Exanple 8 6.43 ng 0.61 ng 0.48 ng 2.62
ng (63.4wm.% (6.0wm.% (4.7wt.% (25.8Mm.% Exanple 9 6.05 ng 0.51 ng
0.30ng 2.57 ng (64.2 wt.% (5.4wm.% (3.2wm.% (27.3 w.% Exanple 10 6. 11

ng 0.37 ng 0.10 ny
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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

5 N.D. refers to “Not Detected”



2.74 mg (65.6 wt.% (4.0wm.% (1.1wt.% (29.4wt.% Exanple 11 6.3 ng 0.49
ng 0.37 nmg 3.19 ng (60.9 wt.% (4.73 wt.% (3.6WMm.% (30.8w.% In Table
4, the upper figures indicate the amount (ng) of each isoflavone per 1 g of
fernmented soybean hypocotyl material, and 15 the | ower figures indicate the
percentage (W% of each isoflavone per tal weight (100 %) of

i sof | avones contained in each fernmented soybean hypocotyl material. Exanple

12 20Pomdeged};Frn%nH§d soybean hypocotyls were produced under the sane

condi tions e 3 above, except that powdered soybean hypocotyls
of a different |ot Powm@ﬁdwatféfméam&mpleoﬁmahﬂvﬁypamaiymaed(Eﬂ&mplﬁbta&ﬁéﬁ

fermented soybean hypocotyl material contained 6. of . equol ,

dai dzein - -ecﬁﬁﬂ%gﬁﬂ%Ly 6 Mge oPaB%an??ﬁ§+9§§nﬁﬁh fmﬁﬁﬁgg. nﬁxégk
glycitein coppoupdige Pl HoyAHy CRRScAACAUNtED §8%o9040k £db@ft Ndtes | firdohe
total isoflavone content in the fernmented soybean hypocotyl material,

5Tabl et $ haViidly Ih&=zpaPlew mMeiorgtha Erergh igns plyigrdlaveones 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 &
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



10.9 ng equol content per tablet) were prepared using the thus obtained
fermented soybean hypocotyls. Fernented soybean hypocotyl material 66.7
wt.% 10 Erythritol 33.2 w.% Total 100.0 wt. % Exanple 13

Granul es having the followi ng fornmula were prepared 15 using the fernented
soybean hypocotyl material used in Exanpbe-5 above. Fernented soybean
hypocotyl material 66.7 w.%Erythritol 33.2 w.% Total 100.0 wt. % 20 Exanpl e
14 doagreehide, pooflusd dravjend stben f @ricoshog, f erdnd @ wer ef pyeparedn
using the fernent gd so%bean hypocotyl material of Exanple 1 above..

Ferment ed S&JBEAR%Ry pBEbL I GPAF 26 P4r Pn i F 687 oA iWVe T6FI 40
m dycerolcdmnostgarisvatd d-gatero0 i  kppol tQnrkdPr apy-ane giyeel3Q n
30 Waterbal ance Total 1000 g Exanple 15 Cosneti c product

havi ng t he MadiEtddiing formul a were prepared 35 using the fernented soybean
hypocot ¥yl materi al I b a2l egﬁmg n p I
mat er i a?i 10 g Paraf ?ilian ol gg(sﬁﬁi}n% %% %Cf}l%%lprg yce%gl(%%ﬁggt%% %C%gl}ﬁd
ester60 nm J.Pang i@ inicontent 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.



propyl ene glycol 40 ml \Wat er bal ance Total 1000 g 10 Test Exanple 1

It is known that soybean hypocotyls inherently contain Gynd, G80K, Gi281K,
7S globulin mx (P-conglycine), oleocine, trypsin inhibitor and |ike

al l ergens. The presence or absence of allergens in the fernmented soybean
hypocotyl material prepared in 15 Exanple,{l was detected by the follow ng
nmet hod. First, an adequate anount of the fernented soybean
hypocot yl i r SRR i ggﬁﬁﬁl a to an extraction buffer
(Tris HC1 gﬁ%%ﬁ%ﬁé%%ntaiﬁﬁﬂgh%yM E TAﬁgﬁgﬁgﬁlaggﬁg%te amount of protease

i nhi bitor), PhohFdiwedodly sufficient 20 agitati on3® gilextract water-sol uble
conponent s BEQQEtgglfernented soybean hypocot yl natephghﬂ Subsequent | vy,
solid matter was fenoved therefromby filtration, giving an extract. Total
protein in Ghecthos-rohiaiteedi exdciatteswas assayed usi g alBi o- Rad Protein
Assay. jor allergens (Gymd, GBOK, G28K, 78 globug&y%gix, 25 ol eoci ne,
and trygginL?ﬂﬂ'b?tor) contai ned in the thus-obtai nedextract were then
detected bypwesieshe bj10idding. For conparison, detectignslof total protein
and maj or allergens were conducted in the sanme nmanner as described above
usi ng soybeHateat yl edon _and soybean. hypocotyl powder £3138F8ad of the
fermented sgypean 30 hypocotyl material. H@s). 2 to 4 show the
results. Fig. 2 shows the results of total protein detection. Fig. 3 shows
the results of Gymd, GiBOK, and Gm®8K detections. Fig. 4 shows the results
of 7S ghpbutggtgi%angugqpine, and trypsin inhibitor detections. 35From

t hese resul +s— firmed that major -22- allergens inherently
cont ai ned i n soybeandtorissdyhean thgposoyyeasn anegoetdtrlsatiederent he dasrtaent ed

soybean hypgcot yl terial.. - 23 - I , . . .
Anequol-congHW iné%gp%énﬁgﬁg%y éﬁ%h?i%@%?@% ﬁﬁﬁer”%FOBQ%%$ﬂgﬂ’byp%%ﬁqﬁ?ﬁfing
soybean hypoeepbylis ugiing tatr bheaslike onelarigeneor gaim gmdi@nicagoanabsence of
equol - pr oduci abilit tilizing at |east one dajdzein.c ound .

Sl oct a1 Oh PR otlh nderP AL D NG e OGS S H 8% BSTIF=hid

di hydr odai dzgimpl i GinLartabnsa byl the 201 Wwlhdinetgual. per total weight of
dry fernented soybean hypocotyl material. 10

Anequol-containingfeﬁﬁéﬁ?ed§ﬁybé&ﬁﬁ?ﬁﬁ%oFVFmﬁﬁte??aF%Sthﬁﬁﬂﬁﬁtﬁg'f%ﬁ%ﬁﬁ%ﬁ ng

soybean hypRggbybsy USimd «at ah easte@i@dm Ghookgamnh s havivag aldded to an
equol -producing ability by utilizing at |east one daidzein co

ound
sel ect ed fr®#t F3et HbuprEsisi siblsg éﬁidiéﬁze¢9P3ﬁ¥@68§i&e¥,%ﬁgﬁdfgﬁnﬁnand

di hydr odai dzgifuati ghofiir t Rer eRLakas 1dal 9z Hr COMPOUNIf G U8RI Sk ficient
conpounds, genistei conpounds, glyciti conpounds and glycitei conpounds.
3. Anedifol - eahtal Ihgier eaasds opheanhypee st yromeneaisr ifaPmobhai Aetmpyred

fermenting §?¥‘8@§Ei lh?g{g%%%whs LD AL | easl, QR EL 00T GANISMARYENT B

equol - produc by utilizing at |east one daidzein conpound _
sel ect ed froamehed gricuefeonsbst f Ny oft idnadgeér ingl 3rc e3itdest - ddrgaéi Protmd

di hydr odai d%x?i Qhe%hﬁgméﬁgatirﬁ%rd %%‘EEQ&QSW% néé@é@@d 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



25 4. Anequol - cont ai ni ngf er nent edsoybeanhypocotyl material obtained
by fermenting soybean hypocotyls using at | east one m croorgani sm hayi ng an
equol - producing ability by utilizing at |east one daidzein conmpound
selected fromthe group consisting 30 of diadzein glycosides, daidzein, and
di hydr odai dzein, which is a dietary suppkenent. :

Anequol - cont ai ni ngf er nent edsoybeanhypocotyl material obtained by fernenting
soybean hypadérgessusihgrentleasntasnetelm sedmaganiogmscabiay hypocotyls
equol - producing ahi L1ty by, UhE! F2ing,al Leastaone daidzein, compgund

sel ected fron1t%e group consistirng - 24 Y% dléﬁiélnygly003| €es,

dai dzei n, and di hydrodai dzein, which is a food containing 0.1 to 90 g of
the fernmented soybean hypocotyl nmaterial per 100 g of the food.

56. Anequol - cont ai ni ngf er nrent edsoybeanhypocotyl naterial obtained by
fermenti ng soybean hypocotyls using at | east one m croorgani sm having an
equol -producing ability by utilizing at | east one dai dzein conpound

sel ected fromthe group consisting of diadzein glycosides, daidzein, and

di hydr odai dzein, which is 10 used for |lowering the blood chol esterol |evel.
7. A fernmented soybean hypocotyl material according to any of clains 1 to
6, wherein said at | east one mcroorganismis a lactic acid bacterium of

t he genus Lactococcus. 15 8. A fernented soybean hypocotyl materi al
according to any of clains 1 to 7, wherein said at | east one m croorgani sm
bel ongs to Lactococcus garvi eae. 209. A food containing a fernented soybean
hypocotyl material of any of clains 1 to 3. 10. The food according
to claim9, which is a dietary suppl enent. 25 11. The food according
to claim9, which contains 0.1 to 90g of the fernmented soybean hypocotyl
material per 100 g of the food. 3012. A pharnmaceutical preparation
containing a fernmented soybean hypocotyl material of any of clains 1 to 3.
13. The pharmaceutical preparation according to claim12, which is used for
preventing or treating nenopausal disorders, 35 osteoporosis, prostatic
hypertrophy, or netabolic syndrone.



- 25 - 14. A pharmaceutical preparation according to claim 12, which
is used for lowering the blood chol estepgl |evel. 515. Use of a fernented
soybean hypocotyl material of any of claims 1 to 3 for producing
preparations for preventing or treating nenopausal disorders, osteoporosis,
prostatic hypertrophy, or nmetabolic syndrmee. 1016. Use of a fernented
soybean hypocotyl material of any of clains 1 to 3 for producing

preparations for |owering the blood chol esterol |evel. 17. A
cosmetic prodyct captai Ringithentsraensed soybeaneds hypasoty| mateerdoalylof
any of clainms 1 to 3. 18 i

. . A cosmetic product according to claimlv,
whi ch coneaensad. tbtained govf LeHeeT ekt S By JeEP IStV Fater i-8 Sger

caUoL 2 Coft ST RERG PP aan B e oyheaf hyBasat 1 raterTal of any of claime T to
3, conprb$iagashepseeﬁaaﬁZEénnenmpﬂg§@o§%b%®F%%p%%@¥yT%?L@??ﬁ?e&oq%%ﬁﬁ“%%e
on dai G281 nOLBAFBURG. ST ST T T ot RE G bup “Lont o e ol adgei o
gl ycosi desntdahdzei h, tanzb dithydrodaiazsi wer Eiogallweight 60 @ry 1femmersgrd |
-t Egogbeéz'gyéo?o%&l%ﬁé%é?%%qple 1 exanple 2Exanple 3 Fig, 2
10
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
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of diadzein glycosides, daidzein, and dihydrodaidzein, which is a
food containing 0.1 to 90 g of the fermented soybean hypocotyl

material per 100 g of the food.

6. An equol-containing fermented soybean hypocotyl
material obtained by fermenting soybean hypocotyls using at least
one microcrganism having an equol-producing ability by utilizing
at least one daidzein compound selected from the group consisting
of diadzein glycosides, daidzein, and dihydrodaidzein, which 1is

used for lowering the blood cholestercl level.

7. A fermented soybean hypocotyl material according to any
of claims 1 to 6, wherein said at least one microorganism is a

lactic acid bacterium of the genus Lactococcus.

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

to Lactococcus garvieae.

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.
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.

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,

osteoporosis, prostatic hypertrophy, or metabolic syndrome.
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14. A pharmaceutical preparation according to claim 12, which

is used for lowering the blood cholesterol level.

5 15. Use of a fermented soybean hypocotyl material of any of
claims 1 to 3 for producing preparations for preventing or
treating menopausal disorders, osteoporosis, prostatic hypertrophy,

or metabolic syndrome.

10 16. Use of a fermented soybean hypocotyl material of any of
claims 1 to 3 for producing preparations for lowering the blood

cholestercl level.

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 containsg
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 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.



