-1- SPECI FI CATI ON EQUOL- CONTAI NI NG EXTRACT, METHOD FOR PRODUCTI ON THERECF,
METHOD FOR EXTRACTI ON OF EQUOL, AND EQUOL- CONTAI NI NG FOOD -5 TECHNI CAL FI ELD
The present invention relates to an equol -contai ni ng extract obtained by
extracting effective conmponents from an equol -contai ni ng fernented soybean
hypocotyl and a production nethod thereof.” The present invention also
relates to a nmethod 10 for efficientgyrdtdchyirfg an equol - cont ai ni ng
substance to obtain a highly pure equol. The present invention further
relates to aﬁQ%@pN%mlg‘mE?@FHP@a’d AETEPD a FORN @RARUGTHLQ - THEREDFN METHOD.
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have anti -estrogen actl ons associated with binding to estrogen receptors
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cat egorlZzed into t wehgr bspSlavonese (sdwogamoducél evpreds : aﬂdlah@fre, e i dee 110t -

A significa i e ose who .produce_equol obser ved. 5 Equol
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affect soy is fla on t abol i sm_an accurrul ation . in rostatl c
caucasi an r% ggg 31U KEbGY bees transition capablllty to target

organs such as breast and prostate tissues (Non-Patent Documents
1 to 4). Moreover, a case-control study reports that there are
7 significantly less patients who produce equol in the patients of

35 breast cancer and prostate cancer. The effects of soybean'
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-3- DI SCLOSURE OF THE | NVENTI ON Probl ens to be solved by the invention

The present inventors have found that fernented soybean hypocotyl obtained
by fermenting soybean hypocotyl with an equal- 5 producing mcroorganismis
usabl e as an equol -contai ning food materi.al. The fernented soybean
hypocotyl contains not only equol but al' <o | sof | avone, saponin and |ike
useful soybean-derived.conponents. .The fernented _soybean h cat.yl achi eves
such ef f bt TOE BIBESI SOREALTBr TG0t R (1TbUtAbrEct & PhGsE® Haer rmy fere
conmponent s, el rdier eégaeliing upabterapadshlncidnemal cavégriiakd Thecqr esent
inventors al so found that the ferpented so beaHSh ocot 3’%‘ is, useful as_an
al | er gen- r TP et Pl "he BB TEhe g PLr G 939 biPEbI ¥ t 5°5oybein
hypocotyl taeqgimcane ifsksRGenthen falglRNLBE SRREN cAYPDGRIY bibkerndi by the
present inventors 15 exhibits physiol ogical effects attributable to the
useful Sonponents, EHPL sishypreducedgdyi @etahal ifieref ofaidaeipns hys smterag a
functional foad.d8t e apilities to Br0QBLd Adhuolt Pore WURALNOIndE sBdue] 11
the fermented soybean hypocotyl varies depending on the types of the
soybean 20 dnypotime ypexgsadafer ofhe’apaodeet bop brodies fequrEntierl wepdssedly
hypocot yl , S t qugl - uGi,ag . m rganij tGrg but it i
general ly a%ﬁlooﬂ’} f%\%vt . ‘t;c?lal%f Eg’ n%og% g:%vmo hd;ar %%eggrééaé;]ené)%e%ﬁcl)? %%rﬁréﬁké%an
be provi dedegudr i dnsntepes —pirodguirig cdmtidividluegl fl)aods hedomeneasidiwidual
avai l ahl e in response to_the diversification,25 of foads. However, t

For menddd <GB TOIRboRgr 1T | Rve 2ok Eohn nsreates , aRRt, p | tRe

ef fective raithenh fer efdfubti emtdry et rgedy ngngsef ukoobsmoneahdc antoaicBi:eg
equol from fernented soybean hypocot,yl hé\s not been found.yet. The .
fermented SIRMREER RYPTot yRSTHHIEh ik aFiek 481 2CEBLR JHReHH Rovstibopanet

obt ai ned byhdraeriter maBkat ban tiet kedidaseri bguabove, d sicvabehol Hddubahg -
obt ai ned by a chem cal synthesis nethod, and suitable for industrial

product i on.ingEwdepl, eiasistdpat afing tsabst bh UGt atnep BfLearive.
fermentati on nethod contain netabolites other than equol and various
conponents derived from 35 raw material s remaining therein. Depending on
the type of raw -4lonteeeentl Deserenbr 1f erfasnttat i bn, Hikeseqdol - €6ntcai Bi ng
substance qbi,aagd by BILGETE! 4idhada M, NRalBY LONRlA T Gllahal fatysoul d
becone an allergen. fherefore, in oraer to use an equol as an additive for
f oods or drMagsmuaet ¥chhitpraatdononf yplidroestodaenmgiidhagssgogdn teaceptsos

puri fying tahean%qgol -c&nt[_%ia%ng fi’bz%f(‘% Gessp ast 099t ain a highly pure
equol is requited’ %%mever, not many éc%nlque§ or ‘refining equol have
been regported yet, Nonepetéest sDaemend Por Mashaddl iZhiBrgche tBEhriapeeicivhhch is

industrially applicahle.and b [ an .e | .can be,purified easily,and 10
of 11 i ent 1 PervbeeeC B, TodPtent M b So e RsRst PRabor; driieet: o

attri but abler t esgovkeanedyppieptodstabgensol in Thraedror ebresisftf | aiieBhe at &edt i on
nmust be paid to the flavor of the resulting food when the fernmented soybean
hypocotyl i¥-Ueg4cas £1ryd3 E?Ht ZH‘%‘PG? %n%g‘c@er %kl'tﬁpﬁﬁﬁﬁgﬁ cotyl is
a novel foqgju@@gbjf;,gépﬂs}”@t 78as 1wi-lagenzpeported before, and it is unknown
which nethod is effective for inproving the flavors thereof. In particular,

when tRE fei ment ed NwyBeEA hy PBEBESAT i 87 udledtas &Smatdidral P¥or BRfGs Cr
confecti onaljiRiobk WeNERtbe-MaHABNaf OMd abREL MAIIOR 0N, 20k Layorraf ter
bei ng subjected to a baking step. Theréfore, exhibiting good flavor is a
very diffi ddlaydt éohnfelifighbpedi-. Lignans angh gisjidevonpidhelpr pdagma and

i nvention i : QVEde extrac jC N aj se - t aj ni ng
conmponent s p;:r? %ﬁﬁg?ghfﬂglcggﬂ é%g'é%mr#%ns ga:glgl Ef%%{r}tﬁﬁliﬁi ﬁgh?er 't% 8s’gﬂf/%ean
25 hypocot yinitaddKangarhodrbetape atfucilag-seh 1&97ext ract. The present

i nventi,aqn provi des met hod, for purifyi an uojl contai nng, subst.ance, to
el f st Pel§ ot ai n ShEghey iRt "hrlln B ORRE Bl R e SERE S
invention il tStephexi de Hefiwoith Bt eRdyalM,oldicairaéde bgof eknesttiiing &N Holly

equol -cont ai hing fernmented 30 soybean hypocotyl w th_an equol - praoducin
m croorganil\@gm ogalf‘?ps g@tr&@??“fﬁﬁ %_&ﬁt fpé BP%&B‘? iagf?%r é’d.lsﬁfﬂﬁf’on
anot her objRa{a1ef itheaR ef@indlAYeshi 0N bfodt@ tREOoYi ded aih 088 d¥sadH Cheh hat
cont ai ns an equol - cont ai ni ngpf er nent ed soybean hypocotyl and exhibits

excel | ent fJ &WéE LPx: pefQ0daPar ,2¥ced confectionaries). 35 Still anot her
obj ect ,@f the present invention is to provide -5-



various fornms of foods that contain an equol -containing fernented soybean

hypocotyl or its extract. Means for solving the problem 5The present

i nventors conducted intensive research to achi eve the above objects and

found that by subjecting an equol cont ai ni_gg fermented soybean hypocotyl to

extraction using an ethanol aqueous solution as an extractant, a useful

equol cont ai imgTeguRENENtrreaiNPaEidy ci ently extracted fromthe 10

ferment ed sspybean hypocotyl. The present inventors further found that by

sequent i al | PrOpBEBEet ¥QdPa ikelegdddy ddet Ahmemidrer ment ed soybean hypocotyl to

extraction using an h u ut| t hanol . the saponi.n '

content that causes Tgl% gll'grgleﬁge%t atzotq'Jg, hﬁ?’{t‘%t g?ﬁ%@sgﬁ%& %%??e&‘tﬁas?gyiﬁ?ﬂiq

| i ke unpl eadawpecotgl esotzdnedebySfesintddg whiberethivpotbuel Witk BACEineL -

equol and gl yciit el . The present, jnventors alsq found, that a

hi ghl y pgrep\ej:c%]tc}g?hg%nn%gr%%lfgaa}nﬁgal bY® s’dgﬁ%jn i A A% FI-EoREAI MY food

fermented sopbeahahyplhet férmantad saueais hypbodteN dbathnds andtH Bifly2edi 6,

col | ecting %’Q‘?—Ol | e mat% [ and t hen _sub%gcti ng the resulting 207 i nSol ubl e
ng D 8

residue to r aEtIOnTERT Y AT et PR NaqeRBud 146 t§edwl soybean-depived

present i nventposedts.t her Thoungsikatea his éérpu'h‘gvpégb‘@%l Cad%hli% gifigigntly
and readily qgbtaiped by conducting the follow n%@ eps (1) to -g):

Step (1): s@bfEEHTYRy &RYELULPILTH aPhfertSulbstaReeakd e25text st onseilng
an ethanol aemeoMsNtE)! WhiiOPherefore is &ML 2k asf'lgic?lﬁgz'ngg g'?elrleﬁu' g
extract to further extraction using ethanol; tep T subj ec}h ng
t he resul ti REEERRF aktven§osRt 2522 i onnds ithgt hebanfermeosed ps¢ybeans hgpecttiyig
the resulting | i _ i LNg i xture of  hexane and
cther: and 0 USERAY RS R INEon BAH nBRel TP B khecr R
silica gel etfuhmichlematograybeanart/roiopayhi ndeaeiequateontditeédlg The

plre equol SaRBEfPSYERET) SRGPEYA | SO aitNed BY CONHUEL: ngnrHEcrs
fol | owiHy Seepsbitiy tmhydilolpgical effects (igdttstbjieshidg tde the useful
equol - cont aj. i stance.t o0, 5 extraction using .a specific organic sol vent
or an aqueo%gs% Ckgfbezllﬁl'l%é ggﬁvé‘%t hypor Jc%ﬁ@&ﬁ?ra??%gﬂi PEEUREi hY PFRHicd as
extract; a functiopkill) fsodjretteiriglt he resul ti ng equol concentrate to

silica gel colum chronmatography, and obtaining an equgl-containin

fracti 02; and 10(i ||ﬂ§l ?%E%Sﬁﬁ %/% s‘iﬂ“@@ﬁ PFO%PFh@qa%%uFL‘Pi ﬁgeea%gented

contai ni ng soysddrorhypodthechrsial| depsgdime aesud | fgbdLSdHUene soybean

The pregent. _inventars al orﬁround that in a food material obtained b

di sper éihg & - cBﬁ‘?‘ii Mg FEP neMisycidgBe R hib6cofsametert ssesheeact

in cacao meB@poddtglhi tipeness Lhe abduidyranheite ﬁil%%@hi&ﬁ,nt@é&kn%ut
e

fermented spybean hypocotyl can be reduced and excellent flavor ca
exhi bi t ed. ThelHr Esepiadilyy @RBits lal"o ¥ oudd Ehamaterdat ovdithmter Latrdased
usabl e in vagiusdreeds, chAChyd) ﬂavﬂﬁé&edv%%ﬁgt%gg@gi edich D rsely
af fecting tﬁ%dflavor. 20The_pr ege_nt inventors suc essfﬁl ﬁﬂgélvgﬁ%%agi%\ﬁ%g
vari ous foofPYtodieecse| resihhi afridipbdgquin- corpanse r foenstiveds shidzedon
hypocotyyl off i #S58Xt I BGhedes adged r LAvept | has been
acconpl i shed based on theese'fi n iﬁ‘éﬁm%%to?ds5’8@?%%@’%%8&?%%@%%@hlesr8-? .

a known product, and the effective method for efficiently

extracting useful component containing equol from fermented
soybean hypocotyl has not been found yet.

The fermented soybean hypocotyl, which is an equol-

30 containing substance obtained by the fermentation method describe

above, is safer than that obtained by a chemical synthesis method,

and suitable for industrial production. However, equol-containing

substances obtained by said fermentation method contain

metabolites other than equol and various components derived from

35 raw materials remaining therein. Depending on the type of raw



25 The present invention provides a nethod for obtaining an

equol - cont ai ni ng extract. Iltem 1-1. A nethod for producing an
equol -contai ning extract conprising Step |-1: 30subjecting an

equol -contai ning fermented soybean hypocotyl to extraction using an ethanol
aqueous sol ution as an extractant; and ¢d1ecti ng the resulting liquid

extract. e _nethaod accqording tq Iteml1-1, whic further
conpri ses §Elae)?)e?821 lé%erdelmé?ff ngeFﬂ%@t@%ﬁf’ECt gcﬁ]te f‘%ﬁjrﬁqfﬁ@%mﬁn@ x5S
obtai ned -dbtdimedt 8 h-férmentation BOYHBIT ARy cextd BCina@RrlS] NehAt RRINQY as

an extractant; and collecting the |iquid extract. Item 1-3. The
met hod accofREMG 138 13 FTEeR: WhRPESHPTEne 1B Q98RoCagI80AS SENALI BR 88ed

in Step |- ladifikide %&a@@bdgoaﬁeaisu@él 0&] 19$ch%9. e ﬁét%nfg Fsedsdheidye

met hod according to any one of Itens 1- , Wherein

equol - cént aahi @@lqlerh%ntaééosﬁybb’@ﬁﬂgyﬁe‘j@ot‘-‘gﬂolscontalébtl@l chﬁeﬁﬁ’eﬁﬁl ng
a soybean hypogotyi, vt ﬂlﬁfﬂ aﬂb%%gf&&dufé ngeg&ﬁre%pr g%b@%r, not man{(t em

1-5. A nethod for produci contai ni ng extract

equol - cont atevlmgabiesnéat ede@UyDgaﬁqhypohmtejlbeemapposte@ ;&teps:ueh:ellanai

11- 2; S 1] -.1.af. endi h uol - contalnln fermented 15
soybean hypc(i)eéno ndl %ﬁgm?sé?a}baé&%?ﬁg a% g%c nngS %S t'0 ac(lj‘] ust t d‘bﬁrfrilgag

6, and col Ithmbﬂasdmblmyre}sidueanamiquol can bét eprifidd okasiby eatzding

t he inigl ubl re5|gfe obtained in Step I1-1 to extraction using an et hanol

aqueou sol f351e351¥n extractant, and then collecting the resulting |iquid

extract. 20ltem 1- 6rheThe f@@h@ﬂﬂe@f |dogMednS5, MhesRitp1t henasi d wisadrhBsSt ep
I1-1 is acetic acid present invention provides the follow ng

equol cont aiHitPEkePhe 110 séé’?’f"‘@ﬁq Qyﬂoc%ﬁleﬁﬁoﬁ%%'t herR§CERt r it ichent ned

by subj ectifngcarigAURLsEORE abai NG d e RigdosoykedRe ypOEatHy tf%oaXbﬁéf;t ion
usi ng an et hanol aqueous solution as an extractant An

equol - cont dihfl HETERRESS t SGBSE N SIPBYOEEl Uhtysed yassﬁbjf@@tillﬁgt%ﬂﬁ’—al The
equol - ggnt %&hﬁéﬂtéﬁr%rﬁe%@l %Qﬁanoll]?’qg‘)ép?@%l"fé&i %%E%?Eéi%a‘*l:s'hgg Ab:

et hano aqueous soluti'on an
equol - cont diesinngeperred tbadioral nedd byt d smefpgwacduiradl mgthod aly «ifecdive t ens

1-1to 1-6. ‘for improving the flavors thereof. In particular, when the

fermented soybean hypocotyl is used as a material for baked

confectionaries, it tends to suffer from a deterioration of

20 flavor after being subjected to a baking step. Therefore,
exhibiting good flavoer is a very difficult technical object.

An object of the present invention is to provide an
extract, which contains useful equol-containing components and
which is derived from an equol-containing fermented soybean

25 hypocotyl, and a method for producing such an extract. The
present invention provides a method for purifying an equol-
containing substance to effectively obtain a highly pure eguol.
Another object of the present invention is to provide a food
material obtained by fermenting an equol-containing fermented

30 soybean hypocotyl with an equol-producing microorganism or its
extract, in which the flavor is improved. Still another object
of the present invention is to provide a food product that
contains an equol-containing fermented soybean hypocotyl and
exhibits excellent flavor (in particular, baked confectionaries).

35 Still another object of the present invention is to provide



-8- for refining an equol. Item3-1. A nethod for purifying an
equol - cont ai ni ng substance to obtain equol conprising Steps 1-1 to 1-5

bel ow. Step 1-1 of subjecting an equol -contai ning substance to
5 extraction using an ethanol aqueous sol gtl on as an extractant, and
collecting the resulting |iquid extract; Step 1-2 of renoving the

sol vent fromathe,Li sl OF! 185 ODLA NeALb, SLePedhich. SHBL BELING LNS (ot

resulting residue to extraction using ethanol rac

col | ecti ng Eovbhen|hypradtegktomcits extract. Step 1-3 of renDV|ng t he sol vent

fromthe liquid extract obtained in Step 1-2, suspending the resulting

residue in hexane, and then collecting an insoluble residue; Step 1-4 of

subj ecti ng MeensnfSat wWilleingstitkigorbtianned in 15 Step 1-3 to extraction

usi ng augixture of Qﬁxane and et her as an extrac%g and then collecting
d extract; cth

the lig fig Present  ingeppoys 5 cgpdugts HRA%IYE | FeAagclx ttoact

obt ai ned i naghegvd -¢hd Qistvel edjeets C&hdlrm‘bﬁ@r Qﬁaﬁogyae%e&aﬁgoah%ﬂdlg an
equol -contai ni ng, fraction. 20ltem 3- The net hod accor aé% to Item 3-1

wher ei n t he C@BEdH¥ht S?W%%b%‘?!&rﬁ?@ i AYRPOEY ke fice dexeaatiign tusahg an
contai ns ancensbl eous écgled&.%n ad h%rmeQQPa@%gﬁr di Qg ﬁs%ijulenecﬁlo%

wherei n the fermente material that contains an eq
equol - cont apﬁn’ﬁ@l@@q eﬂ@@ﬁ@e@%omnbﬁypeﬁﬁl%ﬂlenﬂuier eaitraxbtt%il nédortoy the

f er mentq g @tﬁé@:!" an u

Item 3- 4@ a cor é;’r}y oﬁ}géj tegsgé{}%m[fg 53%21 er elur?dt he
extract ant ube’cl oy St%plelltdlall;y asnbxemlelg)ftkhExaqeohfmbrﬂtlaénhry@; ethmnted
30l tem 3-5. Jret rding .to any one. of lte rein
the extract an usecﬁg]%%cégg? ]gé 4%tsraC%m¥I>]<t U e h gﬁﬁ%‘ﬂ;nadméetoﬁér % ‘&Jﬁ& a
vol unme ratlan@feﬂhhdm1 tmhéOséﬁbnln content | tiean Taisedhen nthathganeorLitRg to

any one of ) Wnerel t he et hanol ncentration of the
et hanol aqu®o ﬁ%elg}fssgdl Tigi oﬁbﬁjs%dtfaﬁ &t 91115 suzrﬁﬁte&s% LyoRsees cgn be

| tem 3-175 Arsshdeai mlilauﬁfeuﬂigreag éﬂufﬁct(l@@t aqmngaz@lgiy@mrporrprl si ng
Steps 2-1 to 2-3 of; ep 2-1 0 g(#}acéi the e%uol cont ai ni_.ng
substance to extrac%%r?’ifssieﬁ?j ”o’l‘é Pk Arget &3 g E Yo PYERteBIOLan
aqueous or gaah C 0l vbhhinéd atby eéﬁ&ﬁ)&ﬂﬂd@e”ﬁﬁr SflAactefdtd 110Md Nee iR
consi sting of ee;ﬁ% acet at e,  al coh acet one, dioxane, acetonitrile

di et hyl et hBPYPEMY WEI0GehE]l 4ndak oPFeRUSHFURELPRSDRYINY 3 ifliaf @xttloa(,@tr

Step 2-2 of couhi@GhgNd dded ubl Uik text ! aghdokhahnediplBedtht BRe 2rdailid 1 %'g' ' Ca |

gel colum chromatography, and obtai ning an equol -contai ning fraction;
Step 229 of ingoiRlsg rﬁ—ﬁéd%l%rﬁxtfrﬁeﬁwheu@qwa@oﬁtcbamhgaqqe@@su @@lllli‘bpal ned

in Step 2-2, renyST@é'%)Eéé&tt "E&J&&Bk&' ROrERSE df&mcﬁ%accoléeﬁgé@% @E}%rel i

deposi ted crystals tem 3-8. The nethod according to It
Step 2-3 coRPidlsedrm heeceifsicilentint pod eddiyliarckiqiseds bal cohdlictsiaiguttihen

~after the rfgfy&}l%l I BE@;BéO(!L)U%o”QS?.thWe of ethyl acetate and hexane.
K Step (l): subjecting an eguol-containing substance to
25 extraction using an ethanol agueous solution;
Step (2): subjecting the resulting extract to further
extraction using ethanol;
Step (3): subjecting the resulting extract to extraction
using hexane;
30 Step (4): subjecting the resulting insoluble residue to
extraction using a mixture of hexane and ether; and
Step (5): subjecting the resulting liquid extract to
silica gel column chromatography, and obtaining an equol-

containing fraction.
35
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20The present invention provides the followng food materials, and foods
usi ng such food materials. I[tem4-1. A food material obtained by
di spersi ng an equol -contai ni ng fernented soybean hypocotyl or its extract
in cacao nass. 25ltem 4-2. The food material according to Item4-1, wherein
the food material contains 10 to 2000 par@s by wei ght of cacao nmass per 100
parts by wei ght of equol-containing fernented soybean hypocotyl or its

extract. ltem 4-3. e PERRENfatEricatons corarhRy t bruncemiaty hiighdy pyre

wher ei n t heo@aiol e Pl e NG LREMPNERY SONPEAN JBRIRCL YLy ol @i1agd chy
fermenti ng soybean hypocotyl w th an equol - produci ng m croorgani sm” |Item

4- 4. The footpheawingaPtepeotidi g tdiikem 4- 3, wherein the
equol - produci ng m cf.p0r ganj i 1.cL oOoL, {S : C i at
| east one dai dzein g@rrpog%fés%#%&aegh% ometgﬁgi ‘ggfg:g%é%ggp %%ﬁg?é?(?egg é?j

dai dzei B glextosiatdodaidied g aneadifhy doxgEiidz ephvent prmwdnc eqegoes .oxgaedt
4-5. The food nmaterial ;according,to Qne . I.t e 4-1 to 4-4, which
Cabes 8 o SHRIVArEr ofhe Gt s A F28uptine R, dirpdct | tem
4-6. An equol - cont a{iii)ngubgedt Lonmihes ragu bt frp@qoal ecdriderragdycOra 10ta
Itenms 4-1 to 4-5. Item 4-7. The equoal -cqntaining food accqording to
Item 4- 6, Y cFOrE™3 Hﬁﬁgﬂﬁ%BﬂF§E§¥ﬂan§P9.c%hfaﬂ%éngré§én PRV TR ARG
provi des the-dalibaw ggqaf oods: Iltem 5-1. A food conprising an
equol - cont ai ning fernented soybean hypocotyl or its extract.

I tem 518, A bever ageliddnpFF et HGdantitusPl et afiPg ths frasvdiied seyBéan
hypocotyl  Qiodd-S8 n@XGr 2edction, and rééﬁ?@kélﬁizfﬁéﬂ?%%ai¥sﬁiﬂﬁﬁgeg@gidue}

conprising an equol containing fernmentéd soybean hypocotyl or its extract.
ltem 5-4. A creany Tso®resapti sivrptarseglsd - Eomdhithiafig ined nfend draseybain
hypocotyl Qi fi%eBXtEACly; 20l LM S, é\gﬁ.’c?f—sc%”t GRIRLT ¢
equol-contalnﬁhge?erﬁzntég%soyﬁg%nahypo otyl or i ts xtfgg?ﬁged Soybea?tem
5-6. A snadkreowprlsi vg adtequektcent ai hirngcéeadeninesk soyliean ifiecoeys or
its extgact, . em. 5-7. oni c i Si an
equol - &8nt AEAEUSERHS bt e e R | RARY Bkl hypocoryt
Item 5-8. Aareber regackedridoedcenhprt Silagoancarbel eahilsdtechg Tier pestedt
soybean hypi%(':v%tn)égrgraiég c%(&r{(:?(i:that the food material is usable in various
foods, including baked confecticnaries, without adversely
affecting the flavor,

20 The present inventors successfully developed various food
products into which an equol-containing fermented soybean
hypocotyl or its extract is added.

The present dinvention has been accomplished based on

these findings and some improvement added thereto.

25
The present invention provides a method for obtaining an
equol-containing extract.
Item 1-1. A method for producing an eguol-containing
extract comprising Step iI-1:
30 subjecting an equol-containing fermented soybean

hypocotyl to extraction using an ethanol aquecus solution as an
extractant; and collecting the resulting liquid extract.

Item 1-2. The method accerding to Item 1-1, which further
comprises Step I-2:

35 removing the extractant from the liquid extract obtained



Item 5-9. A processed neat product conprising an equol containing fernented
soybean hypocotyl or its extract. 30ltem 5-10. A fish paste conprising an
equol -contai ni ng fernmented soybean hypocotyl or its extract. Item
5-11. A processed egg product conpri si ng_an equol cont ai ni ng fernented
soybean hypocotyl or its extract. Item 5-12. A canned food
conpri si ng %Hl%ﬁ%ﬁ' QPptaining 35 fetnented soybean hypocotyl or its
extract. tem 5-13. A bread product conprising an

equol - cont ai ni ng f eravekiietispydhEanchypoostiyly ethatsl et bacéxtractant; ardd em
5-14. A frozen-.dessert, .conprising .an equol containing fernented soybean
hypocot yl ofxﬁggcii??égF%q@ﬂ?éﬁqékFﬁﬁp%A processed soybean food conpri sing
an equol - cont ai ni ngtear (e8! ethse oy yeeediyy €6 Itsn 41 agherein the
[tem 5-16. A ookJe_:d rice pr oduit conprising,an equol contaij ning fernented
soybean ypc?&'g]?{/‘fj or 240Uyt pgLEtion " used “in  Stgpymlslizhas; ypethanol
conpri si ng apneddHeta€dd aFNpnoded ®d efnent ed soybean hypocotyl or its
extract. tem 5-18. A food according to any one of ltens 5-1 to
5- 18, wherein the &G88 lebntienmaEhe@ rarsaredng oyd ey Rypoebtitensslobtta ned
by fernmentingsa QRIM L cWhi Bi Rihf R cl i.CH LS
15Iten15-19a %ﬁe§?%g§ﬁgg§§$ding tgﬁ?%gﬁ?g¥§8, w%ggggnét égﬁ%ggﬁéggg%%g%%has
an ability CbtairetoldZe fgrmERBENT orfe @avbzan n nmmsotnll seitdct ed f egmlt-he
group coRsi stiAg. i I osi de, daidzein, and di hydrodai dzein to
pr oducei)gqu Fbagﬁ%@%g@%l NVENTI ON The nmet hod for
produci ng an equol - Coahailrbng ext machodf foheppodseiniy |41y eaduidin-ceatapiiaduce
an equol -co L.nLNg ac that i.s.useful _.as a functional food nmater.i al
by usef-ul c%gég}éﬁgﬁts%g%%t afg‘ﬂﬁl%g CHBEHPIm FEFRENSE PSR ny BRI By
an equol - contapnisind atepnt EU-S@ykkean-2si ng an et hanol aqueous sol ution
equol - cont ai ni ng_exkEagt 1At (Eon A8y e LLSELLNRIN RS $0URL e

15 soybean hypocotyl in water, adding an acid so as to adjust the pH

to 2 to 6, and collecting insoluble residue; and

Step II-2 of subjecting the insoluble residue obtained in
Step II-1 to extraction using an ethanol aqueous solution as an
extractant, and then collecting the resulting liquid extract.

20 Item 1-6. The method of Item 1-5, wherein the acid used

in Step II-1 is acetic acid.

_ The present invention provides the following équol~
containing extracts.

25 Item 2-1. An equol-containing extract obtained by
subjecting an equol-containing fermented soybean hypocotyl to
extraction using an ethanol aqueous sclution as an extractant. |

Item 2-2. An equol-containing extract obtained by
sequentially subjecting an equol-containing fermented soybean

30 hypocotyl to extraction using an ethanol aqueous solution and
ethanol.

Item 2-3. An equol-containing extract obtained by a

method according to any one of Items 1-1 to 1-6.

35 The present invention provides the following methods



equol and glycitein, with a reduced anmount of saponin that causes 30 an
unpl easant taste i.s obtainable. Accordingly, the equol containing extract
can be added to foods w thout adversely affecting the taste. The
purification method of the present invention nakes it possible to
readily and efficiently obtain a highly pire equol 35 fromthe

equol - cont ai_ni suhstance. In particular, the -12- purification nethod of
t he present f‘?ﬁ\ﬂgerﬁlin&ﬁgnﬁlke%qqql'possi ble to highly pure equol even when the
equol - cont ai ni ng supsdrange; COnt ahdshdS0kbAY PResrphase st réea%wteoﬁﬁeﬁ%iigb' ar
to that of the equol by renoving these isoflavones.” Accordingly, the
purificati opulpRlance 6p ohleaisy eswal renision Seerhd-duteablty hedpkoyed in
obt ai ni ng equol fr 2Gu cani-ai ni r 3 ( ! ntains a
| ar ge proportion o?étl}é?(;ffgvgénfes%ﬁc[ylﬂg Bﬁu%ﬁ%ﬁ%%%@f%‘%@tﬁéggrggl
obt ai ned® byexlirgmdrisonngisangequolettembdi miqngofier sehtteicbns ;bheam byt , or

its extract_Jnt nmass _has.reduced bitterness and exhibits
excel | ent f?%@/ocﬁlﬁgf:}c’%g%&hﬁ tr%ggg?%\ri"%gtla%lflgq%iﬁacc&m ai ni ng fernented
soybean hypocotyl tdd d-@xbrfaetmovdirey froed sobteit afroaf thbe 1pgesextract
i nvention c n he used in_vari gﬁﬁmf oods, wi t.hout adversely affecting the

flavor. Whe nt fBnaP R0 t ePPR G NgddERe t Fesi g ipgkepesidue  to

conf ecti onagytrdrtdofr aBihgr stBEALDr 28 GRI RxkRAStaidle HOIPORENt Sollkckhgyf 0od
material tend to diffuse into the entire baked confectionary in the ba(lii ng

step, afd a-RfedifbleS¥tERF may not be obtained. In the food material of
the present inventifng the sﬂ%&mcgﬁ%atné NG ifehiept&d t‘wﬁ?aaai@yeg{&g%wt LS

20 covered with cacao nmass. Thereforé, even when the food materi
present i nV&HEISRd] N YR 108, asheelioantbe tyesvdityny nres hendhahefamem or a

chip form dif ftl}%hogo fe ?Lgegﬁffﬂ%?’l%bﬁ‘%”?g S within the food materi al
e

can be suppressed and a desira avor can be ‘obtai ned. 25The usef ul
physi ol ogi cal benefSttep éf4t o Fuwgecofing Hehepriesehtblevestidos dareiredei) oyed

based t sef yl i.al 0gi Clivi t uol -containin

fer rren?gd rs\%;;%egngh1§/‘3|t;ocoltr?/ﬁc(eg!r)ﬁi S'slangdar g%%?‘?ﬁ%ég}'galgg?@%oaﬂd;ie%h% %eraﬁ‘ent ed
soybean hypsadatygkant, idrsl 3Beaxtohdctiay tkeukiephisiogherancity podot yl - deri ved

al l ergens, and thergfore the food material  and various foods of the present’
i nvention can be sa%&glpyejt e gb?“l CSdRni ee(r%éti{"‘[lg ﬁé‘&ﬁﬁggsﬁ’%}t@?‘?% # om
soybean al Istfegy.1-4 k> $esiicaMagd faylui@ar rghirogatedrdphg, | rveintdaidhey an

follow ng details t{ue, res%nt j:nventi on. 1. Production Method for
Equol - Cont &HCHGERR ‘?H@f’g FAE PP sent i nvention provides a method for

producizpg an equol -eent a-0i Nghexihsaedd Usiddgdang egyiol &Nt -ai Ny Lok ey ed
soybean hypocotyl as a material. The, production nethod for the .

equol - cont EWPAGCEREFHEN oS UPREERFRsBht 2 | FAEINtER matarialddhatnicentains

foll owi ng Rrpodygbion Methods | and II. The follow ng details 10 an

equol -cont ai ni ng fernmented soybean hypocotyl used as a nmaterial of the

net hod of the presdi¥em gvént ?gﬁ,m‘éﬁépcgw@éégi‘ﬁpd&%wI3‘F3rrodﬂi@tzf'ﬁi;1m W2 hods

| and 11. BouaknContaiddngFeraented. Saybean %ggcqutgn %ﬁg&f—eco%rtg?fffﬁd on

nmet hod for the equol-containing 15 extract ac ing to presen
i nvent 2bn, fxrmented - sorbadmi hyrbeveht ndtesoidlcavbinipecotlyy fsrusmdngs a raw

o ekl AR e e, A Eol GRG0k L et o0 sovbean

_ Item 3-4. The method according to any one of Items 3-1 to

3-3, wherein the extractant used in Step 1-4 is a mixture of

hexane and diethyl ether.

30 Item 3-5. The method according to any one of Items 3-1 to
3-4, wherein the extractant used in Step 1-4 1s a mixture of
hexane and ether having a volume ratio of 10:90 to 20:80.

Item 3-6. The method acceording to any one of Items 3-1 to
3-5, wherein the ethanol concentration of the ethanol aqueous

35 solution used in Step 1-1 is 20 to 98 vol.%.



20 kind of a fernented soybean hypocotyl produced by fernenting a soybean
hypocot yl using an equol - produci ng m croor gani sm The
equol - produci ng m croorgani smused for the production of the

equol -contai ni ng fermented soybean hypoco%yl is selected from

m croorgani sns having the ability (nmetabol'ic 25 activity) to produce equol
by netabolizing at | t one dai,dzel onpound sel ected fromthe grou
consi sting of dai dzeftﬁeﬁlglé;(r:ﬁ'si d}és,%n%égf)ézglgﬁ, péilﬁ&%mlﬁgld?%dgﬁlﬁ T?PH%E%%%&J es
of the dai dZiastghgeosdmusisiageSterps Wdd tai 223 mf:mal onyl dai dzin, and

acetyl dai dzin. 30Th ugl s producing . mcroprganismis not,limted and may
be any mi croorgani s%t%g)v?né f)ﬁes‘frﬂ%}%d:dinﬁg%gﬁi ?W‘i’/f.nlfi?rnté‘i’éﬁ%q e?“%?ﬁ?n%%btfq cly
known mi cr oGryamcsien @siagy RisCraor ganisimnebt aimesrdnhiz geNtcak 57 egni ng
met hod, gay be used. It is t such equol - produci ng. m cr oorgani sns

known th
exi st i n”t hé BECRP cPb3rYHhi Sy eBEI 8hoPhgl 3 AP0 6BREE, SetRFreds from the
Lact ococcus grol- @asibeaey BFCkeayYaBcedBtdel ORUEMDIL,0 RAdRRELICATEShe SUCh
or

as Streptococcus |ntermedi us or. Streptococcus constell atus;

ni cr oor gani STSTABY bhiSy facBack efShaes sheh walusAey erdidesodlecting Aeng
various ki ndgsof ¢ ey ol rriadugt AO-¢W Croorgani sm the 5 present invention
prefers lactic acid bacteria belonging to Lactococcus or Streptococcus,
further prefers | acfitéPacdid sHct@iiedbénenghag Ligulidceatoacus pbhamhedn in
particuigar, t ihcqagid teriaqb i n cu aryl eae. The
equol - p:‘F%dugiltgg S or ?c?r gsgg‘ﬁgrgrs g%é'y%]ﬁgﬂllq}slo Q%W%r%%g?br %ggar?%i:%f’mﬁ’@nﬁ
feces, 10 b&gedlopontwdnindefrattidng ewrilst ence of an equol - produci ng

property. The inven of_4% he_pr .1nvention _deposited so i dentified
bact eri um t hat had Egéé iéso atoef'g ?%glrgn%ﬁllﬁ nq}eecgggvgﬁﬁelﬁoni_agﬁ&o%%‘ﬁ%l“
20- 92 ( FERNcBPRLAD038) , fSicepiocastammed 2 13téFERN2BP- 43§ 5t a Bl 1 APH0GREC US
A6R25 (FE P: 6437), .and 15 Bacteroi des E-23-15 (FERN BP-6435), that are
avai | abl e Fgeg%lgéle% réeéleH%’ e |C-°§r188 g g?B‘B% SFystahdng t hese,
the prek®nt inventi Ohepad+s culler hpthoef &coddangoeacttsn 20-H2 wherein Step The
equol - cont ai Q%ng f ei_ment ed_soybean Q‘%ﬁocot | is produced using soybean
hypocotyl a fEHREMEERg fat BYTRYStatRd 226 Tby BEdRIhy BB c AGHEWEs| gHerted a
part correspobgfith t aftde phenieerpstding zbadbs! @s9Agt he MBfRatdOoN9f1
soybean, and is kn%sho contain a | arge anmount of dai dzein conpounds “such
as’ dai dzei n3gFyRdsi §¥2%fai dzei n. The soybean hypocotyl used in the
present invention is not |limted by the producing district of soybean or 25
whet her_ processed or_ unprocessed, unless the dajdzein conpounds inside are
not sidf ficantly |53%. PEpstanpineenthen eqpedGisiasai rihey floddewimd Sopbean
hypocotyl naytdie - o, aWnBYRISRS Yising' sHBY RBO0Rsresdafed from heated, dried
or steamboil ed soybean, or one obfained by heating, drying or

st eam boi | i ng hypoct%§t 30lt hdt feodsalaacsdal r oitanpedcbdysedi speypbean. an

Further, tt@?Mrg By PRS Ot -, Jde S greasing or .

depr ot ei ni zati on. Th(aal f%??n oéf‘ tﬁy%oy%%ﬁr% ygﬁ%’%\éﬁ?s o%otltpsgr?ft&‘ﬁf:gr s
limted, aneEdRd Mg&sin the form of powder, chunks, or pulverized or

frayuentd zed grains ery e y |,is_parti.cularly_35

pr ef er ar%l e because %Eéanls);,\g gff?%?%n?gggugfacc%&éaﬁct?% _rﬁafgg ?Tl%- I%@Erréﬁllati on
of soybean wlypodet yhei Soodr naeelriait dopthinst 1Gdius1000y palesWay ekeicont emt  of

t he soybean ocotyl b in n appropriate anount of water, and then
i nocul at i ngc%}%ago gnqal%l Bre%dggl nagﬁf%rl%’gr%hi;mo oefIH8Th§/?jH@d{1}P9 EYAEen&RSunt
of water adstedbetam hhposoyheanr Wypoegtydct.s adj usted dependi ng on the type

of equol - produci ng m croorganj smor. the type of fernmenter. The ratio of
water to the soybea]nmt%p% ot r'yﬂ#"eir%f)qdné‘aﬁﬁﬁi/ i OSPLREr B nttem dnliar 408t 0

4,000 part siyretei ghhe PEQEET-aIEa5R0nd 0 £:3RALRAT t SoleMe] ﬁg{mcéﬁyﬂ h‘fﬁ% 10
preferably 600 .to 1,000 parts by weight, based on 100 parts Dby wei"ght (dry
wei ght) of ¥H&@ig6¢hkan TRyBeREiRg .soybean’ hypocelrk Herth ian resnessaraducsoge
addi tives mperRraddegnto the soybean hypocotyl as the raw material in the
fermentation to inprove the fernmentation efficiency or flavor of the
product. 15 Exanpl a8t 4+ addilhevdadnotatdeiniit raogemdsour tes Isemh 4a8, a

east extr I - apat_extr ..carbon saurces such
él ucose or%gﬁ gge?m?g% ganipgcroggli:?g&slﬁjé Oé)s%%)‘ﬁégrﬁhja? & A BEATRE Y that

hydr osGBf atagn wvietalonsze aatl hatst t bonatatdygionenipostd hs8beENErag he
Particul arly, when using an equol - produci ng



20 m croorgani smfor converting arginine into ornithine (hereinafter
referred to as an Hornithine/equol -producing mcroorganisn'), arginine is
added to the soybean hypocotyl before fernmentation so that the fernented
substance contains ornithine. In this case, the amount of arginine is, for
exanpl e, about 0.5 to 3 parts by 25 weigh®; based on 100 parts by wei ght
(dry weight) of the soybean hypocotyl. The ornithine/equol -produci ng

i cr oor gani$AUeay Benebitinged BY a %Ma%-kaéﬁp%@%em ALt Hod udhfg an
i ndex of t  HRAHEH: oduyci bl the conversion ability from

ar gi ni ne i %o or nitiﬁ%?ne. %pg?%ﬁhét%i)ér@}agduol - produci ng 30 m croorgani sm may
be selected fromtHeegr cind.of LRt otwssk usatgariveil eaecorgiid i 'l &%y Lore oebecus
20-92 (FERN .BP-10036 _ . her H t I I ng

mat eri al (git;%&f'bga% )ﬁ?/p%c%'t y"thcC(l)lnttglﬂ‘r%TL' ng %ﬂ%{slﬁgﬁcéf Erlnéh%o%}%cgar{%%:H(JI 3Jrfl?/

| i mtedsw tgliatealdBageofmar t he equol - produci ng m croorganismto grow, -16-

m croorgani sm the pH of, the fernenti terial preferably.falls tqQ wthin
about 6 to 7, nore %ﬁg'f e‘%‘aégl y %’boﬁgu%f%:oﬁaépépg Rosd Comp%ﬁjtr}%r? Podl
i sof | avone rgairabni g drie caboye- neddsd @aredtedlad-dzei n conpounds may be added
to the fernenting material (a5 soybean hypoc¢otyl contai nigr? substancg).
Such inclusion of i1<6M 4véne Ths BRECHETIRRLIARI Rt iPgrorrede Lt ERe equol
content of g,h(@,hfi@flnggtéeq)mmb@&@fm%gyy[, t hereby inproving the usability
of the fernented soybean hypocotyl. The fernentation of the soybean
hypocotl§l is carried 10 out under appropriate conditions according to the
grow ng characteri siC0fsLhe ©Quats B iR %@é%ﬁ%@&ﬁ@%m&&r; exanpl e,
when t he equol - produci hg m cr oorgani sns |ste3 above are uSed, the
fermentati on of thdtsoybedn hyjsodoryhpiisicwr enegqewl-apntiainimnafegbirgted
conditions._1 tion; reis not limted within an

LG @g@&%’} b Jr{%ro abyr

r
appropri at & ange equo el ng m croorganismto grow. The
tenperature i s gendral y520. t ¢ 4b€vepasd ercainpyi8ing o ah0Ceqantt-aomrteining
prefer? ly 36 to.38C. The fgrrrentation tjﬁrre itsad%terrri ned dependi ng on the
20 desired %FH@BE? on ntYy C%td’t}olo,r the Fesifdtal anount of dai dzein
conmpounds, the typdatefn tHe3 . eqrol dprtadyci sgpmi areonr gasmmsdngt hen | iekeol-dhe
fermentation tine.is generally 1 to 10 days, preferably 2 to 7 days, and
further préEFAHRYS %ot“?n Ed s‘?oxk?‘?atrlhgy?%¥%ﬁt & %g%%%tﬁaﬁfkfpocotyl obt ai ned
through the 25 fer merimati-an wndefesinye fooieaRimpaisongi &h 0Bguol -heoraedusgd
equol is accunul ated, and thereby the useful physiologic activity of equol
can be expriéd®eatedneTEd hEB?E%ﬁTl Ph the ?@%%ﬁted soybean hypocot yl

vari espgependi ng onthe type of tdiesReuO0l PERGKHLL MY Masl 08HEAIH SIRtAining
fermentation conditions. The equol 30 content in the fermented soybean
hypocotyl ifrgentedl $QyoEaNonPROGREY IpPET eFAINF 2o 12 ny, and nore
preferably 5 to 8 MgepPers—gf,ama( dran ekl ghigheoh sthe ek meateth SeHReRing
hypocot yl . Apart from_equol, tﬁe equol -contai'ning fernmented
soybean hypgssoeptedl sayhesnt hypecatatli ousitsofttaweties such as 35

dai dzei nconpoundsi n¢l udi al dzi I | dai dzi:n,: .. - 17- | daj,dz]
dai dzein, or di hyd;l((;): }aﬁl d@efn th‘g'ebsa[e&gg%oﬂ%l sl%ryelgré%erréglg&%/oé@g%gg?%zei n
conpougds" ,fehmeet adfs@ibeangbmpetaiyl conpbsinekstiactl udi ng mal onyl geni stin,
acetyl genistin, genisteip,,diQydrogenistein,(t e 8583 S e referred
to as "genistein ST&:SWDO nsds"?‘ h%‘?c%rr?apeglr{%l ot?j%g y§I eﬁ%ggl%rrp%rl{m(?ﬁéf

i ncl udi ng doreiat himg NdRykgtysdbican aepbydiglly wirt hs gtiycictei n,

di hydrogl ycitein (these _cqonponents are referred to as "glycitein co unds”
hereafter). The i sotftlegvéﬁgs gl ?Boﬁweéjséneta%e RFSERGF B%‘%Jtﬁl&& (?naé:‘ﬂqg?'fi es.
The cont entepfta8a¢hg | SXdea¥efesdyien hiPo€sitial Jor Ats hextrerstent ed soybean
hypocotél is generally 5 to 20 , preterably 5 to 15 ng, and nore, |
preferadly 8 to 15 %§™ perOgr &m RASt§ht T BE LRI el oPIRBHT SRR NI
fermented sQyRRARHYRAGAN hypocotyl or FHE&&Iradthe equol - contai ning
fermented soybean hypocotyl Bé?so iffers fromgeneral soybean hypocotyls in
terns 15 of the corfpesi tiréh- ok PEOFEIRASHEIDIHOLUEHaRCERIIGIINIPANt PEUPAT | v,

the total c nt . gggi LN g;g[g;: u i he. .e | s.59tRi ni ng fernented
soybean hypcgog%tt%;#lrlqé pre ?Fggﬁy ot %rrg o%ﬁta%l% \%FQ‘VE anﬁr’mre preferably
not nmore than 12 wlt%m \B-LA. sAckannédwEgehi strginiséogpenndaeaht@nttaitheg

equol -¢antai ni ng, fernmented 20 soybean_hypocotyl is nore advantageous than
t he unf%gr ngﬁ%ﬁ%%gb%%\ﬁ)%%%?‘fﬁ/tyﬁn Of‘”e?'/ﬁ% ?ffgliaﬁé'conposi tion of

i sof | avones. Note that genistein conmpounds are kinds of isoflavone and are
chem cal s suspected of endocrine disruption, and there is a demand for the
reduction in genistein conpounds concentrations in 25 food (Young NJ, Jodi
F, Kinberly FA, Daniel RD, WIlliam GHd Effects of dietary daidzein and its
nmet abolite, equol, at physiol ogical concentrations on the growth of

. N e . R AN =\ . e



30 The followng is an isoflavone conposition exanple of the

equol -contai ni ng fernented soybean hypocotyl (the unit "ng" represents the
total amount of each isoflavone per gram (dry weight) of the fernented
soybean hypocotyl). Equol: 1 to 20 ng, preferably 2 to 12 ng 35Dai dzei n
conpounds: 0.1 to 30 ny, preferably 0.1 THi1.5 2 ng -18- Genistein

ds: 0.05 t 5 : f bly 0.05 to Gycitein conpounds: 0.1 to 4
oS, i o v 5% it B o008t S el B, OO 0ol ¢
rati o exanplferalentbe sopidaavanpescotyd e eguobztertai ning fernented soybean
hypocotyl (the unit "wt.% represents a ratio relative to the total anount
of isoflavones in tHESBauoritont&i nfheZSer AARSEYTs oFPERRL SRSy §&c oBgRL-
Equol : 30 t @of2athiflly f&farall YodtQdro niBoMbs? JFOH 85 PEEf bl y 45 to 70
wt . % Dai dzei n _conpounds: 1 t0 20 wt.% preferably 2 to 15 wt.%
nore prePerably 4 tdtER wrld Baeincsssed sowprarhdiod) comprlRihgmanyequol~
preferably 1.4.@218:iMt - 24, REEGP: 1 0 Aycitein
conmpounds: 10 tg 56%%@ prr'cg?eér%&ﬁa%?kly?écéﬁllwgr%tSrfoefxetrﬁrciecferabI y 25 to
35 wt.% Since this i&gmol>dént & ntokelderniars epkshybeaompypstng yen26ghak- a
particul ar i L t hat .| found._in an rior art, it
can be defi %&Eggﬁgﬁ&l S(%E%Ea{\%/%%eg brﬁ%gﬁ H 89%{}&,{0%%%3 sepxgtc]%/aﬁ%éd by the
foregoi ng i sof | avondtemnp@silii onA soup compadsbepccas 2821 {ddnRMining

BP- 1003 i artjcul arl referred_as_an,_equql - produci ng m croorganismin
. the pr og%]ct'i%ce)%m?gjc%‘#l %Oré’é’\ésﬁuﬁi@%%‘ﬁi% Angty gk?’%éﬁ‘t‘:&d soybean hypocot yl
havi ng the foregoi ngtiesos+By.0ne Fooapastdiding to any one EEG%@&!}@GEQOBba%m ng
fermented sqQybean hypocotyl al sp contains saponin derive romthe soybean.
hypocotyl - e SEOLeBntatn P TLEa E o AR CRYRFRNG GHBPPFYL L5
contains sappRhind® iy afeaBHPin®! al0 do9lb88n Mhy¥cekol abl 120 40 8QusB.
and nore preferably 30 to 40 ng, per gram (in dry weight) of the
equol cont ai HFH@W%‘?%‘H%&%B@%_ hypocotyl. Further, as described above,
ornithife is contai nedn 5-19e fied | £IULLRRYDEAY BYPPGHE yé-l@f,@%%giﬁ rofn
fermentation wth 35 an ornithine/equol -producing m croorganismafter
addi ng ar gi AiREOCCrganism has an ability to metabolize at least one daidzein

compound selected from the group consisting of daidzein glycoside,

daidzein, and dihydrodaidzein to produce equol.

20 EFFECTS OF THE INVENTION
The method for producing an equol-containing extract of
the present invention can produce an equol-containing extract
that is useful as a functional food material by effectively
extracting useful components containing equol from the equol-
25 containing fermented soybean  Thypocotyl. By sequentially
subjecting an equol-containing fermented soybean hypocotyl to
extraction using an ethanol aqueous solution and ethanol, an
equol-containing extract that contains a high concentration of
equol and glycitein, with a reduced amount of saponin that causes
30 an unpleasant taste 1is obtainable. Accordingly, the equol-
containing extract can be added to foods without adversely
affecting the taste.
The purification method of the present invention makes it
possible to readily and efficiently obtain a highly pure equol

35 from the equol-containing substance. In particular, the



‘to soybean hypocotyl.The ornithine content of the equol- containing
fernmented soybean hypocotyl is 5 to 20 ngy, preferably 8 to 15 ng, and nore
preferably 9 to 12 ng, per gram (dry wei ght) of the equol-containing
ferment ed soybean hypocotyl. 5The equol -contai ning fernmented soybean
hypocotyl obtained through fernentatiormldnder the foregoing conditions may
be used direct|y after fermentation as a material of the production nethod
of the pres@%?lgiﬁﬂﬁﬁPPoﬁ?UHFiﬁﬁth@ AFF R taf peenfiamenrkasi bh nasshela Wry
solid beforg;bei e t i _ r CLi hod of the
pr esent invgﬁ??%ﬂ%uEErE%%?;f%%nggﬁgﬁ-g%%tgyg?ﬁ%ﬂﬁggﬁgﬁgedw§%§ e%n hypocot yl
obt ai ned t heerfghifseipehrlatonns whaee shwidtoregts mimddadi toordsamey tee

subj ected t e i iLng, he . fal l ow ng Step
L e acf R B R, (e B H e e E8ane. s an
ext ract @nt . pdeilficRtoductetdrmodVetthobe | present inventiomn Benduetsudnablyhod |,

t he production of the uol cont ai ni extract is acc | i shed by carrying
out Step I-T% |eghlpsg%q%%nge8qﬂ%f .Onbﬁns‘?c@ﬁ’i_-cfn%g?nmg f%méP ction
Met hod | f otatrddacithgt tdenteduel achntcd MirBgoexidraclt ¢98PTdwR®sa Step |-1 of
extracting an equol -caontai ning fernented soybean hypocaotyl using an aqueous
et hanol sol ution amh@%f“?’é%t arte Lo ekpetat r@ﬁqlﬁﬁﬂdﬁgxfi*%&%ﬂ%ﬁ%

et hanol consqm1-abheai @ind herdrueays seihanolh bB%%PnofaiE@: xegk sekutjn of
et hanol _and water) used in Step I-1is generally 20 to 98 vol .%hﬁpreferably
45 to 99 voraBC ARESBRE FrREveIhrILtEZNess sInd oRxivkoiy REeellrnt Hilsvor,
concentr at | R HARES. 1k! beRONES POgS @q%oﬁoc&?ﬁéi%ﬁh usefu, SOOI 8an

i ncl uding equol 30 fromthe equol -contal ning ermantged soy%ean hyp co?yl .
The extracthmedogySt e9y | 1tis usesragt aquddes mddanovitenialt i ofh itheapreseont

of, for exajplLiridnto 0 ar y s\wei eferahly. 2 500, parts. by
wei ght, nore p()a(r?lét é?abF%QSO?eg 2‘%%£r tl\sppbg%\%a?lg t,Lﬁoﬁ)?rg p?irfLEC{‘1 131/t wel é’ﬁf:s‘(aﬂy
wei ght) of affecsdnol th8dXlegntrai iheg tenvertiedad ofbedmatgmdadt ¢ .addedOto

The St | - cl.J ondi.tjons are_not .particularly limted, and a warm
or col ggdi p%i ﬁ%ﬁecgt %éérgfelcgcﬁo%ﬁo&,n paer%%q%aSn ot of Fﬁ1?ap | FRE e De
used. More apponthtal Ly, the Acpdausteatibanakbngotot Hoffuse added the theire
equal -containing 5 ferpented spybean hypocotyl, and the m xtu is._allowed
to stand o?barsktelgr rcéjalffeﬂt'r?%li‘aﬁyeajs‘{ @Pf‘e ?r%/]%d}ge %lﬁepr'ocﬁ’ﬂdt ‘eﬁrp%‘?%ﬁ?i’g? pLeYeF abl y
for 5 m nutes; t ao¥8 deousiSt AngdROM treNPEiaAt B66d material o t Ehe SYPelsent
extraction,, the |iquid, ext raci_i s isolated to obtain an equal - contai ni ng

extract. THEVESEeRt | GRS offR TPt UG e@&l’l‘“&BFe‘ii_s SFEPERR mBYPese L is

publ i cby- knowereBt Roth sakdd amddl. | t TREFOIBRQL QBRI WhgathONfood material 1h€
liquid extract thus isolated in Step I-1 contains useful conponents

i ncl udi ng SfudicakdegePti toyentiornd st Redadotint aobaked ¢enfestdopasn ithat in

the equol - conbal Bk NgrdQy Mept ed 15 50YheaR, hYeeeQitlon ThE | i %ﬁg&{f&é
- thus obtained in Step I-1 may be directly incorporated into a food or
medi ci ne asoAPPREREY @athin cdheai FRaty Bxtemicl, o by bauppokisdedi eddbya

r enovi ng t%sﬁ%&ﬁf&tﬂ%tvol}ef:&{iﬁoé rbq:%%g%g'_t ed into a food or nedicine.
us o

Further, the Tiquid extract tarned in Step I-1, either in the form
20 of @5liquid or dhsolistfeduathysdeiaghcaly kenefaidts, ofythe dnbidectfedti®
equol refini . . The liquid extract isolated in Step |I-1 coptains
equol , gl yrc?)lr{ég’FHE, éﬁgegtéjp%rbni n?gl\?mi %? cat e¥Gde Bstlasalt abPyi ngentdt

bi tt er ness physiategiirassactivits dbBusher efeslabiontton snudj eotmanted?Bolbeps d

extract is(cjgll at ed ij; Steg -1 to the followng Step 1-2 so as to renove
saponi n andYPREPEES %t HEScBREE T Tati on of the useful conponents, including

equol . The equol-containing fermented soybean hypocotyl or its
30 extract has reduced soybean hypocotyl-derived allergens, and
therefore the food material and various foods of the present

invention can be safely taken by or administered to people

suffering from soybean allergy.



Step 1-2 Step 1-2 conprises renoving the extractant fromthe 30 liquid
extract obtained in Step I-1, carrying out another extraction using ethanol

as an extractant, and collecting an extract. In Step 1-2, the
renoval of the extractant fromthe extract obtained in Step I-1 can be
performed by a publicly-known 35 nethod sh&¢h as drying. -21- ' The

solid obtained by the_renpval ,of the extractant fromthe extract obtained
in Step |- 1%%% §4°98| FoF rF ¥ Aer s et ERVeRt ¥ ed to as "Solid Material ")
is subjected to extraction using ethanol as an extractant. The ethanol used
as an 5 extractant in Step_1-2 may be water-free ethanol that however may

i nevitably contain vapsr following detpidselhe ameisenti inggon.2 uses, for

exanpl e, 1- 100@.BaLLS By M@hﬁﬁtfoﬁr@féﬁﬁa@{gﬁtéﬁﬁ%% BRELS, Oy weight, and more
. preferably 5- ight 10 (dry

wei ght) &f the solid T epiedlent invention e ictesdia i oetHod Sicep groBucing
extraction i art] L.t ed, y be perfornmed b war m or
col d_di ppi nga%ext ao([:it F%%G%ieﬁrl%,é%{epraggl ﬁsﬁgﬁ %t heoCEI10 rc?ﬂéajﬁlﬁl . ’%5{'“ ntec?.
speci fi cal | ysoybebanbyposotaddeds t mdierdalli d Taté epraductidnt kethbdnFodt uFe: i S

allowed to st _Qr stirred for_at | t one minute at ,roomtenperature,
preferably fi g;ﬁ gg (%O?l%flensl ntgoeﬁgr%‘%hr%fe © BORPEEnpEARGAeD I figtidRd 1into
extraction ry feltomrgetodutbionpestgeadisC It beat TENt The FAEIRASR HBEa£0UOI
col | ect mn rate. er such ext r%cti on, the extract is isolatedto 20

e

Af
obt ai n Glol SEBRL BTG EREr alBMGHE T 0I9C¥RERBN BYPAIREVeX PERE jas a

performed byagepudl i st HenawhoRt HOhhes weBsast fidddmtiban 9%d Qféycrr%tlf)é’g £ on.
The extract thus_isolated in Step 1-2 contains a greater anmount of useful

) P
conmponent s PREFUHI PPRGTIPRaMetesisylyendel s, and a reduced amount of

saponi n. Thequsefcbmesnith Fohfe®dd 86ibés Higkehbere greater than the
extract obtained Thn Step -1, The extract thuS obtarned in Step 1-2 nmay be
directly incorporatedhi ntbea Preticionedinetird asfar | ithei degepiviconbatmimi ng

extractys or comy,oe §@J:ci)ﬂ:ﬂcdrgedccp)/tﬂee A0 ¢ rl?lvgﬁ:i&ﬁ,t ant &I‘—%Olggajg‘t?jiéln

incorporated into a food or nedicine. The extract thus obtained |

1- 2, eit her fpEneResd oBPEP@AN ahiPeedtylor ia sskidd agual -wentmatdmiglext reet |,
may be subj egt ed, eqyol-L8fddin h i.n.qQrder. to i ove the
conservati on stabfllﬁty o%ctlhe &Je1quo -yghﬁgli ncl’agnnécaé'%%géct ,felqnepggcimr goybean
preferable hppeedtixdify the 35 liquid extract by renoving the extractant.

-22- Conposition and,yse, of -e -contai pin xt.ract .obtai.ned b roducti on
Met hod | hequl(?l}of%gj(c)% i ofe?%en%lefiqusioé’ RSPy MOSBIY%f néd i®n
Step |-20 or kBh@pof- 2 iferfefted 40yhtardyhypwicrablproluded 0b24 fekndbtidganrd
nore pref er%gl I o) 16O % .ased on the total amunt of a ,dry solid
product (10 -9 " PRE g%’%/c'%?léi%agoﬁ% RSP | BHFPOERERETR obt ai ned i n
Step I-1 or Step 1-2The 0.dgdudlepBouticng pr efierabryar.<8 t@s&d WM ¥ ang,gmore
preferably 0.2 tg .3 wt . % based on the ,total_anmount of a dry solid product.
10The equol PE%%?%W%&%?%P?a%@%‘t%nﬁéanwe stpertedopodhedyt hypoeefitlaiiss
equol at a BeéDdctancemtomat mABrodRghrdaRises $asihde uaef u‘gbﬂq@y/i gh@*?aﬁ%iiﬁ%d on
equol . I\Qre specifically, the equol-containi ngaext ract obtained in Step I-1

or St eprl- 23Raks" Y lefiPe BEOGHECHr BFEN: iy MRtaPPEAEING darieRsd onsedaidzain

synpt oms  15:bmsdud NOsdMRQRAUS Aol SQIHder Qgro@l?’t CQRRISQSE $n prf)ft Ak {Hzein
hypertrophy, and netabolic syndrone; or for blfood chol est%ro | eve
reduction, SkyRSideEeni Aaidsnifpl esnd| iduidredpideninol , Exdwsiesy, ofindthe
diuresis. Shogedihe yselid;pctiyitde hus ; es ‘.

equol - cont al ni ng lext?ag% olbt §i n%%féf nigta%lgde% - %&6?%,%, S?“ g‘g%ﬂ&r%%? ‘Be and

i ncor por at edcetitislefigdgdnor nedi ci nes. When used for a foodstuff,

t he eq -cont ai ni ng tr o) j in.Step l-1.0r Step 1-2 is often
i ncor polgryat ed into be?/gé(agg'g%lglr?%%%gs? p?lr?éc granut s, “apg¥i ésj,'mttﬁﬁl &g
powder, daimgy pbedumts, ngomsorgamign Chamdires, thaddiciggoihqr sbiandy ot hehor

example, any publicly known microorganisms, or any microorganisms

obtained by a general screening method, may be used. It is known
that such equol-producing microorganisms exist in  the

35 microorganisms belonging to ILactococcus, such as Lactococeus



25 various dry foods. The food containing the equol-containing extract may
be used as a general food product, and also as a specified health food,
nutritional supplenent, functional food, invalid food or the Ilike.
Particularly, any food containing the fernmented soybean hypocotyl of the
present invention is useful as 30 a nutrififonal supplenent. Note that the

details of foodstuffs ¢ontaining the equol-containing extracts obtained in
Step |-1 or9SHEFari2 B e RISENT et I]?ﬁlé’lnglmer?:q hStERREPCRSSHEai NPHE eRBr act
obt ai ned 'ns§£§&adolec9g St gPe dietifu$ 1 BEOT RRE-ALES-AJNA 8 haodst tfdus; ther
proportion of 35 the equol-containing extract” in the food varies dependi ng
on the -23nicrapggaptspyodoelidigiaguoto coftadmroidhe aypehandsseRaofendiges
consuner, t ir fect G, - JAPl.Ga n I . ght
base) of th%‘%eﬁﬁ%l -%g%rfgfai‘ﬁlg%a&ééx]%lrn%t b?séé&yﬁl ?%‘38%‘8%9%5?@%@@%?1%3’3@9
5When used prrseantredneeémalornpr pdafers t Racejaolaciant hactiemy aexbekongiolt atoed
in Step I-1 or,_ Step . 1-2 is ten incorporated . into tablets, ,pills, powder,

| qui a6, s RBERIGRE oot s PPt es. ERBRTE os P eun RSt | BeidSuch
a medi ci nalbgurteduet bedohgimy N Thetegpdusgoahdi bh Nnehdiciagt, hesctdr: atiect

of 10 prevetg_i‘ti ng.or _treating varjous di seases or synpt 8ms i ncluding |
menopausal ‘"é't‘??‘c}@r OSLPREEIT Nt e LHGPLGES] TRBYHIAE nt <10 SHBBHR 1ng

hyper | i pi dafi@oorgsheoner RSy SbePresiated hYRE t FOPhyxarI@, Mehabal ifeces,
syndrone; or for blood cholesterol | evel reduction, skin-whitening,
pi mpl e30 i 383 ngh cohift r dndexs Shedhey, SubSCEr e3F s 2aMPapERRUTREAGRCINge

medi ci nal  psQdiGk yCONtRE N MEeritBese8HO nE OBEALEHING REhERSE Ashoilitkabkgnt or
the prevention or treatnent of indefinite conplaint or postmenopausal
synpt ons (eldgntddiedpdacsesiumerbpauball #iessr daoyjabed nifaaine hagad Wweren:

20The dose f (o] roduet akpL e '“Q'Qlﬁiai nkAg
extract obtlizr-ilz{mr?é:L _'i n%%!ttg%&?%tﬁsoo@dg?eé%%gg %gn%%%stdgé ?r#g%?%%cfy e |lr%gd,17as
it varies defERMdI rBP-ai30he efobprtomants | RGd?e SeqUEFERMoNntER-ALAG) ext radt ,
age, ight A _4-he 0bj ~ do AP ult dosage
per dﬁ%yp%%a%%gggé %rér%ggoﬁggﬁ% oé)fg h%%gj%ﬁu?lﬁgf ry%ﬁ%%?&eo%d% %3 ussd
equol - cont amitig educdeprddwrnl tdc2000gany;, sner.ef Bmai ytiedesy HHRO prgseand
nore preferahly 40 to 5]}0. r"[ﬁ it |scf[oarttcu ar(l)fy prgé_@ ble to determ ne the
dose of the”g’(%l&@%o%?%]rﬁ g ekt act o that LS of equol is

adm ni stered per dayrhe30etmdlPRr@tadhing Mdheeatbll soybean hyh@dydti 08

Met hod |1 produces an,egquol - cont ai ni ng’tlyquui d egtract bré carryi, out the

fol | owi ng FE5UEFS1 U540 SORIPR JIYPRRELFY| Fouen g eaBeR 19 Mes@ideion TR hod

1. Step |lsclhbe3bProguestan ddtibagtdd 41 psit w@@ggn@mdgewlﬁ@o@uajnﬁi@g
-24- fermented soybean hypocotyl in water, adds an acid to the_ suspension
to adjust tHe P1¥ tHRHEGENGE of' IFBREAER| 961 sPERCA | FRDI DI NP e

(Step I'l-1contRiAt Rer1aRydSandudtSiciP ddidreidn &apelingontatni BY 4@k peRied
soybean hypocotyl is suspended in_an 5 aqueous solution (pH 2 to 6)
cont ai ni ng Giycasiges tPerc@drgsin colfhecseykpain hypsertidl aspdsinudie present

In Step I1-; . equel - t-ailni r t ap: t j pended
B R i e

range @b fniwmtReropgocddTire @i dnegssadst epless 1thmyddedzainorapapbundgi d
or an i norgani.geactd, Ihe argankecasid | gonot |ignt ed aglond@s Lhube.

adj ust abl e or egol ng ge.l Exanples of 't he€ organi c aci

citric aci daontbihang afemmeatkedssofhaar hypacodgl nayadeornbraw dgpdsotgl yconi c

acids, acetic acids, l.acti cids, .DL- 1 l.ic acid oxal..c acid formc
26l ds. profEh E ERisad DAL O Eob TR Sn RS th e ShF PO Hersoybean;
Simlarly, diheongoopedigedachg hsatidig,! | ryiaty asr| ebgadilling agipusbepl e to
t he foregoing pH range. Exappl es of the inorganic acid include hydrochloric
aci ds, 38ul f‘%‘%itc 1§cil&g,1aﬁ?‘il r F P S OaRES phod Further, the soybean

hypocotyl may be processed by degreasing or deproteinization. The
form of the soybean hypocotyl is not particularly limited, and
may be in the form of powder, chunks, or pulverized or
fragmentized grains. Powdery soybean hypocotyl is particularly

35 preferable because of 1its efficient equol production. The



20 acids. Anong them acetic acids, hydrochloric acids and sulfuric acids
are preferred. In Step Il-1, the anount of water in which the
equol cont ai ni ng fernented soybean hypocotyl is suspended is, for exanple, 3
to 30 parts by weight, nore preferably 5 to 20 parts 25 by wei ght, per part
by wei ght (dry weight) of an equol -contath?hg fermented soybean hypocotyl .
In Step II- an ol -cont ai ni hg_fernmented soypbean hypocotyl is mxed in
an aqueous lfoﬁ"ﬁﬂef%%%zo‘%o%[i ﬁ%‘??ﬂ%m}l}ipﬁ&og&fuﬁ%n GeETaed r r& oYal FovRid to

stand at rocmiuerResatiy erafter 36nedént Qa:stthaOS&qerﬁ%ypaewypf}:ﬁf %rda%% ébt 0
24 hours. Such treatnent | eaves equol as a part of the 1nsoluble

resi due, an@FREPELRET ERAUBe 66t diat€d byand| Feet i Agoewkatiimsol tive eemesi-due
using a publirekMokng Wil IRlbgsh M AT higétdign . of centrifugation. 35The

i nsol ubl e residue thus obtained in Step IT-1 1 -25- then subjected to the
following Step 11-2. Theepmpund Phevwphed| adtled resi the sdisanbtapnedcyln St ep

I1-11is 5 subj:g £ [ n us_et.hanol sol ution
as an ext racl?’lztl:a gn% %gql'hzeig?esutr{&?r%l ﬁ}geﬁ?éd‘}%:tﬁc%ﬂ}og ngﬁ(?len(? RS s
The insol ublog rids duaeobefi fednéntelt.ep THe lratey bef sudjeact &sl the Skepodsl 2,

regardl ess r.it.is.,a dry.product. 10 or_a wet product. ver,
when the i n@kﬁ’g?@feﬁ s S ggn%ﬁ\% gp‘?%d{%ﬁenlg?tf%n p]rsef@%agﬁoe %'Sgﬁgi)i‘}’stts t he
wat er cont ebly ofeidhe,aquedfiezraplparil0 sobutd,000( deseki hed Wwaigrd, | Burther
consideration _of t re ter content of the jnsoluble matter. The
et hanol {@onggﬁ??ﬁ?%n”%?f%%d]a{gﬁ]&@r hzﬁéfolweig%gol BeFeh PR WY %erRRE i on
of ethanol aadghat ey weeghtn o3 epel boﬁbé&i Hypbce¥gpl e, 50 to 95 vol . %

i

nore preferably 70 tq 90 vol.% Wth this concentration range, the equol
extraction obtained FPOAERe thsBFCRIWesiOie PAISEEYESI M3y dom #dded to

efficientlytpertoywath nhpRcB¥yl agsi ek i MwdhRetla? ﬂ%%@%&%ﬁgtg&&{ hanol

20 solution,in an anpunt of, for exanple, 2 to 3\(,)\e$arts by wei ght, nore
preferably #MPEOYD phet Sepyenieatginn %l%@ﬂFYbPr Igvor( dry tes ghtydwdft.t he

i nsol ubl® regi Hbhai Red 1 HBE8Res ! thelnde nitro er-lrhgoﬁﬂﬁgg tLon, i the
extraction in ep 11-2 is not particularly limted, and the warm or cold

di ppi ng ext ¥8@%t ofXPEadet hpelygsnteseat ivh aethst extraeti i kerbey beuntsad.
Mor e speci fi | 0 . S i.on i e e_insol ybl e
oo iy SR SRR kb Selutan S07oR 0 o)

resi due obtained in“Step I1-1, e mXxture’is
stirred forcarbomafst @0 hydunsed fater ovntaminer aind epvtprigfienabl yotpoaditise t o

50 hours at.r e tyre. 3 r ch_extraction, the Liquid extract
is isolat eds%%?o %a%}r%ﬁgoﬁ ale%%él - g%ﬁf%‘%"%aﬁggf r gg?% o%?l%eancoefqué’&'g”éﬂg%‘?lntghe
extract2d s pecfadnpediby Sopubdnvanrikgoangivetieod ntuchrastHidd riakireinoiter
centrifugat] «Becayse of the inclusion of concentrated
equol , the %%P?]f%elﬁ d "8xtFhacf™ hu%rriugt 15&628%%&% &p9 1 RIFTOGREER R dquol
at a -26- arginicendentddéd oo atek sefbbat Nty BeEdraFHestheidh so
conpounds, %heiie tract i s reggs}%\ful t han the ec%uol -containing fernented
soybean hypodt yH® Ther S d SEREFARTe ob PR iHTEthira4 - 2hmihbe sect | y

i ncor por at ethé namountf @ 0gifeak Cife B6r dedantgl@yi dbeatiod - s ops as bt b
extract,_ or naq\_/n be progesse?%nto powder by renmpving the extractant before
i ncor pdrat et £3E66d08r LN dRay e PYTAELEhE Uil drevigiskt)  Rbsthet sevheani n
Step 11-2, wepdijtyln t Nehd ObEhOfhthd Aol -Bfodu SRl GuiRGB5SANLA! RLPI pe
extract, may be subjected to equol refining. Note“that, in-order to inprove
10 the consePhATSEh Bt sbifudycoy—knpewie pecedngamat e exainctan j indeg wir e

preferabl e ¢ S@du@ﬂ_iﬁfréﬁﬁ:ﬂn'gquéglﬁfﬁﬁ aghdbY &G -E NG eé&)&%g%?ntfrom

arginine into  ornithine. The ornithine/ equol-producing

30 microorganism may be selected from the group of Lactococcus
garvieae, typified by Lactococcus 20-92 (FERM BP-10036).

Further, the pH of the fermenting material (a soybean

hypocotyl containing substance) is not particularly limited

within a range for the equol-producing micrcorganism to grow;

35 however, to secure excellent proliferation of the equol-producing



The renoval of the extractant fromthe liquid extract obtained in Step 11-2
may be perfornmed under the sanme conditions 15 as in Step 1-2 of Production

Met hod |; however, the renoval is preferably perforned by spray-drying.
Conmposition and use of equol -containing extract obtained by Production
Method Il By drying the liquid extract-obtained in Method Il (the 20

liquid extract obtained in the foregoing Step 11-2), it is possible to
i sol ate equuicmiarigaaignl | g igh ofatheofegemtanggnetenial Thefendrlyi fedlss
equol - cont aj ni cant aj tines. g ea% t han t he
equol in aﬁtgqﬁ&hgggg?é?%ﬁ;tof 3fn@%€ezd’%%§§ %%ﬁr%?ﬁg?o?yf’. %{'ﬁ'thi s high
equol content, the 2Buethed,- cardcdilaivoge posderainnng efthect iabelry-—muirieases

the useful actjvities derived fromequp]., The purppse or .nethod of use_ of
Lhe equol - CHRAARIN G BBRIBHS oBEN, e T Hetodtld | PETHE SR AdE  Hh (o1
the equal - canpraidn Ngypoysisrl okbataedingn Mabbethde) .2, Euel Potiddicat opf

Met hod 30The present | nvention also provides_a . nethod for purifying an
equol - cont at§filG7elBstAntR tIFBHPAIRY RRIGITIaFhENSRRRAIS D PFT 4T GRTRERhOd
of the presgnt iHwemdr@Bnteddi ¥b@Qtn N1QpbBeJ10! | AneRenPUr ifhLAtihgn Mt hods
1 and 2. The follow ng details an equol Zcontdl ning fernented soybéan
hypocotyl t@sakdlasyrefiHel fsymeptedwaviegat hpamdtyhod of the present

‘invention and -27- Ck} i3:det aj i IO ;[r&[{%gﬁ l.a :
Equol - Cont ai ni ng Subr'g[?éan(%plﬁénﬂa&l%?l EHfll n%egép%rl i 21 i on(egr%t %gdr&%ffg%%%

pr esentl0i nvarit i omdetrhe apguopr ot aiaendgt sost @mwerdinge tubjBot egrowinge 5

puri f cat | on, g acess i s ot FLTLLeh 35 ang, as,id contal as, coual L Egr,.

I
exanpl e, thé“equadl-containing su ce used” for t nmay beé
reacti on prwidirct tioonéquaol-goeigubhg gaiheradmanipmshdistatl spntdesrs, usedan

equol - cont ai,ni ng fernmented substance produced by fernentati.on. The

ol ot i TR 8 Bl ban SV BEeS RGP R B i e SEh: o
cont ai ns nefhaddopils efndiadfdngvone similar in structure to equol. However,
since the nethod of the present invention can advant ageously sepg{l&tjeagquol

fromi<ofl avone in a ¥ f e ahdAle FEMRRrAEdEE SoMSh ntify trer i

subst ance igppridipkable Fafig@nF@fudle GRtba Pl WRS MBegof@inilshe to grow.
purification 15 nethod of the present invention. The follow ng explains an

equol - cont 8 riFTerAERredisupsperridly 20 to 40°CThprefrmalldontzaite g C.
f er ment ed %%%e%%%z%bgggggdt& hygergh a publicly-known fernmentation

nmet hod usi ng an equ ucing mcroorganism Mre specifically, a
m croor gani smwi t h tHe abermantatdenafdnpc igctdalierpined gepadinernl thy
met abobipzi ng. Al lieastofNg. 1Al déﬁéﬁh@%@%ﬁm&e' eched fIOmbhe KPP of
consi stziongrl%c gi di%i%- gl ;:/Lcosi des, daidzein, and di hydr odai dzein, is ©

i nocul at ed daidzefinr aempoungisratbei aype melt dicakqrol trerasiisilogt vdctaprasni s

(cul t ur o0) el i ondres aazhEifeatin, We0RT Frstalifol, SRnil  Mem
resul ting frerafemabily siibist dndeysprarad @réhelnlllpreferably 3 tkthe dgquel - produci ng
1 o oorgant i s, 2ol 2045t ILRLALES el pEELCOTLBRSLLD BN e
Equol - @ant afarimegtExis@childer the foregbiegf evnebtidgs, mettes igtoduestabgusy
dai gzl oo 408, sl bSe Bl LRS! WLSELP" SouToMerSL, Lhe, TRl er
fermenting diari @dn ceat alxpirégsdal dzeim capraungsntiditd UdE the fermented
soybean hypocotyl wvaries depending on the type of the equol-
producing microorganism or fermentation conditions. The equol
30 -content in the fermented soybean hypocotyl is generally 1 to 20
mg, preferably 2 to 12 mg, and more preferably 5 to 8 mg, per
gram (dry weight) of the fermented soybean hypocotyl.
Apart from equol, the equol-containing fermented
soybean hypocotyl also contains various isoflavones such as

35 daidzein . compounds incliuding daidzin, malonyldaidzin,



35 soybeans, soybean hypocotyl, soybean hypocotyl extract, tofu, -28-
deep-fried tofu, soy mlk, fernented soybeans, soy sauce, bean paste, a
tenpeh, and a red clove or its extract, alfalfa or its extract. A suitable
fermenting material containing daidzein conpounds is a soybean hypocotyl
because of its high daidzein 5 content. =+~ Further, an isoflavone

cont ai ni ng any..of .above-descr.ibed daidzein c und nmay be added i n advance

to the fer eltﬁgdﬁh%@q’aldsac}gﬁ?é?hi gy %&ﬁf@%ﬁ&ﬁ?ﬁodﬁﬁ??e VFPARIES 39 a

addi tion of refefriradions t ast heqdeizemnt | BgnpRiresial 1héﬂﬁn%9t89ﬁp| eRNL &Ly Of
Furt

the resulting fernented substance_increases. Further,” as
requi red, sofBEPRYBTEI vESLRAI DemaieW IdeiREIRer REREYHEETHELAN) algepdntedmi ng

dai dzei n corpOYRLSéRL JHEINOV@hESE TBOHHHDR sChELCLERCY & Go BRAMYH8:01; 4 he
additives include nitrogen sources such as a yeast extract, poly peptone,

or a meaP 15°8RPPEEs", cahperinedtetds sach gdvgiteivse commwodsse inchadigani c

sal'ts such hosphat e, r qr. hydr os YA ins;, and .. .
nutritionalgggﬁpgﬁghts suc Oggmgi ?%?%géid. é%éé§faly%%%?gbs feﬁﬂgﬁfgﬁ%Qﬂ1
condi ti ons idAblvddbpbycidedn doheeat conparentserper atfiexedttospheeytcdire

producti on Qf pl:_ 20 nt ai nj feLuented sulstance are determ ned
dependi ng o%opﬁguﬁgﬁe %ﬁé%%§§%52u0|@§g0358%$EY?ﬂ%§r Saﬁggﬁ?s?hgh?yfﬁﬁéai t he
fernmenti ng paveiohbgid hectprvdddesi on Thedwenteht egfoleachha sogshduad daidzei n
conpoung. amunt,, or_the Iike. For the equpl -containing substance used for
Che 25 Hor 1 FAGH off dinc BeniT S5pbean RYRGRLons SRS Bobt o ik
fernmented sepybeanciiypd oty |15essr iapadmbhet PLesReiign 8" ko EBOHRgptP{;@P Met-hod
for EquoL-CthainiQﬁ¥ tract" is particularly preferable. 2-1. Purification
Met hod 1 - 30FRE Weddhb)c&fi b MUrdacentaing fegusntes sexpryn lyregetyhe

followng Steps 1-1 tarihér, St afhel- 1eqhBe-@Hdingali onrdBiHRd0f Lhfhean
present invention carrjes out extraction with respéct to an
equol - cont aPHPREPEE bt dHddensi Agomn 9aaeEdUsSBifaRoIhyPeratybh Hs tarms

ext ractggit, oanhe dipobielof Ut QELF1ENSNLLMHEENG AL W1 eX1AGE (SLAR,

1-1). A Eéplcal et hanol concentration of the aqueous et
sol uti on us&Bei koG epcanternits of0 gepiggeirol campopnes eimbllye 45ual-ebnvainidg and

more preferablyetd & YAl hopo&RSHY 1529 Al n ratign, it
is possible to %fficiéﬁgﬁy exyg%ct eq&%lF%?g§¥%%gﬁggﬁbﬁp%§n§§$%iié]é{'°’
subst ance. . and more preferakiyavetomors Sthep 121 wses. anWatjuesush ethdoel

orerr "SRR, Sl SRR L Lo BB RUALEI s,
wei ght ,zqgerspmgamy hyeogbtyX d_ri)s weoght Jadviint age@guiolthant athd n@nsehsdraree.
and & var m SRety ARG RexTabtih Aot 8, OFRal S bnofe oA s e
| i ke may beNolsedthdbr genistein compounds are kinds of isoflavone and are
chemicals suspected of endocrine disruption, and there is a
demand for the reduction in genistein compounds concentrations in

25 food (Young HJ, Jodi F, Kimberly FA, Daniel RD, .William GH.
Effects of dietary daidzein and its metabolite, equol, at
physiological concentrations on the growth of estrogen-dependent
hﬁman, breast cancer (MCF-7) tumors implanted in ovariectomized
athymic mice. See Carcinogenesis 127(4) :856-863, 2006).

30 The following is an isoflavone composition example of
the equol-containing fermented soybean hypocotyl (the unit "mg"
represents the total amount of each isoflavone per gram (dry
weight) of the fermented soybean hypocotyl).

Equol: 1 to 20 mg, preferably 2 to 12 mg
35 Daidzein compounds: 0.1 to 30 mg, preferably 0.1 to 1.5



T L Tt B

15 specifically, an aqueous ethanol solution is added to the
equol cont ai ni ng substance, and the m xture is allowed to stand or stirred
for at |east one mnute at roomtenperature, nore preferably 5 mnutes to
48 hours at roomtenperature. After such_extraction, the liquid extract is
isolated 20 to obtain an equol-containiﬁéSFraction. The coll ection of the
liquid extract is perforned by a publicly-known nethod such as filtration
or centrifufation. The liquid extract thus isolated in Step 1-1
contains a reduced ageti¥t«dh @ohpbinddie BQEOkoCOM 3id) REeSHBSBRNAL 05208 25
i sof | avone including glycitein compounds and saponin, as well as equol .

The liquid &% act thus obtained in Step 1-1 is subjected to the follow ng
Step 1-2. Step 1-2 411 f ' heg extgsac f i gui XEract
obtained in Step 1-1? héﬁ?égsgﬁgb?gd%ub?g%f%% %gﬁ%&tégﬁ%%%ﬁlgs?ngge?hgno
as an e raegant, and the liquid extract is isolated (Step 1-2).

In Step 1-2, the re I Xt ract f e - 11 qui trac
obtained in Step 1-2?M%n£8£%%$ﬁ1 %ét%agg%%ﬁ%gﬁl&?36§§F#eggﬁﬂgﬁ%b%ﬁi%g

resi due usiigpfmvenhkandh, téed ddueleobhteciniog dfertnketdd gaoybeantt riagiocatgl
carried out,j,n the . sanme gpnditions_ _as_those of Step 1-2 of Production
Vethod | i (i GhdT I8k 1. “BESHIREToR RBEROG TG LEubP- ERfL bt ingmount
Extract". 5dhe bLbgflabroesr acin cotheect egudir-cBhepidiidy condmidised I ediybedn
anount %f saponin, ﬁnd cont ai ns isoflavone including glycitein conmpounds,
as wel 11%s Qgﬁﬂﬂ t¥#he 1iquid extract thus obtained in Step 1-2 is subjected

to the followi ng Stepqioi3d e 173 HOA ! esrdRIRBIAI4DN@cEXDr &t 8Nt mhrem
the liquid extract obtained in Step 1-2, the residue is suspended in hexane
to isol at e REphstablinte thatPert¢Step 1-3). In Step 1-3, the

removal of extract anpa{d Rt henbbGuis: ext kachookiakned Lo Sher, 1y 2:gmys be
performed by a publicly-known 15 nethod such as distiflation under reduced

pressure, dfyithgmeretpreefqraelyThetextZ #€t&nt is renoved fromthe |iquid

extract;sobt ai ned in égﬁ?%téia’C@ﬂ&ﬂﬂg%qn%'hst@QQ?q”ae'tpg?féﬁgéi 1 to }Sto

(hereinafter occasionally referre as "second mat ér si due”
suspend t hevr.ési daseipraferapey 1 to 10 wt.¥he extraction in Step 1-3 uses
hexane in an anount of 1 5 Ha? hy Lgh d ly 5510
parts by weight, peﬁgbgéfggﬁ g%lgl%ﬁfdr%bﬁgggﬁ%fﬁgf’gﬁéggg%%ﬁgiggté?i%

resi due. Thet .Gondbteamsefeoebl he2exta &6t wonsin Step 1-3 are not 25

particul arly Iiniteqﬁ_For a rm.or extraction t hod

xaml e cold dippin
may be adopted. Moré §5§EF ﬁéggﬁu?lﬂ%§lﬁ%n%%ga§ﬁ5§nF§Htﬁgw§g¥b ﬁﬁ?EgFa
resi duep arihd ke parxtuakar sissdfllawedet comparidion shat rid dar @undeast ady
m nut e at roqn1ten2£ratu e, refera%kﬁ.S inutes to an hour at room ,
t enper at ur £ 8BAf féF7 sut s%%beﬁ?io %Pﬁglhﬁiaﬁgf SRrSt AV ensGI Ut BENGs an
i nsol ubl e matdsebncd hepafidied by o |f©6‘zbE69m§ hiesdfN 8 0bhid | @ikt £1on 2N
equol -contai ning extract is obtajned. The coll ection of the insoluble

residue is performed-a5FOSORERP i cf Y= Know it h&F-408p6las ¥5 | tharbGigHlBELY

centri fugalde¥Rrred as an equol-producing microorganism in the production
25 of the equol-containing fermented soybean hypocotyl having the
foregoing isoflavone composition.

The equol-containing fermented soybean hypocotyl also
contains saponin derived from the soybean hypocotyl. The equol-
containing fermented soybean hypocotyl generally contains saponin

30 in an amount of 10 to 80 mg, preferably 20 to 50 mg, and more
preferably 30 to 40 mg, per gram (in dry weight) of the equol-
containing fermented soybean hypocotyl.

Further, as described above, ornithine is contained in
the fermented soybean hypccotyl produced from fermentation with

35 an ornithine/equol-producing microorganism after adding arginine



35Through Step 1-3, lipid-soluble inpurities are renoved -31- fromthe
liquid extract obtained in Step 1-2. The insol uble residue obtained in Step
1-3 is subjected to the following Step 1-4. Step 1-4 5Step 1-4 conprises
subj ecting the insoluble resudues obtained in Step 1-3 to extraction using
a m xed solution of hexane and ether as ah%extractant, and collecting the
resulting liquid extract (Step 1-4). The ether, as one of the conponents of
the extractdft #OYDsaw ihwypseepyd- 4, The nernpbhiicukantsntspedi fikeal. e@xabpl es
of the ether.jncl: di | .at t et her, . ang, di et hyl et her, and
t hey may be Cudse l??ﬁ%lgé%éé}?tgacgﬁgF%%i%oeéX%%ggphérﬁg I et Ié%lﬁ?gsr? 1y
particul arl 8 preefler mgd detanege pref¢msaldqud toel? miag peff geareneiry ¥6Itiet)

m xture rati th i xed.solution of hexane.and ether used in Step 1-4 is
not parti culogfr I%it/lel an%“?}éd:;onﬁg\}\%%/%?,%%l%ﬁ? | PO EWO ired purity, the
rati o of shexane to ether isquel-remtiainifg90 fomdtd, avgbpasf engbbyoBp: 70
to 25:75. Th% extr cHPon inOfSt ep %-4, uses%é he m xed sol uti on of 20 hexane
and et her i P%A18 TS F T EeRERbL Pur fly thei JRECIPIE FEHELaRS a0

to 1000 partg byswe grh'ired%q%/ partePy meinghtaldsy wei 9Bt )mofedha i psolyld e
resi due obtained in Step 1-3. The conditions for the extraction

in Step 1-4PBFPEURbtonARgtheg af| Fhe ipraseat Fverbdarpl 6r mavidrendsiedopfiter

di ppi ng 25 ehiagthOlonNed ar RO 6oL 841 RdIR! hed ea
specifically, the m xed solution gf hexane and et‘hlelga%{-?s&gﬁﬁeoq{ﬁ%@{ﬂ

i nsol ubl@ n#it Eheopredusddonnmsihgs pf3thgneredmntnilrventidns al | owed to stand
or stirred for at |eagf, mn at, ML eper;agur e rabl 5

m nutes to 30 hours 35'?1 ;C(i)lglr:n' Souéiémereglggg.bg %{ﬁ&‘g £?#éerq{t§e£h ¥O§:/I"bean
extraction, hyRecbtyli dlbainadt throughl atfedmentaibicm nuedewnl . thEhe fookdeintg on
of the liqui ' rf p icly-known nethaod suych as
filtration ggngéfﬁ%@? udé t ?Jgen.s%gg g%:g% qc-) SHPéﬂrff% sSiNg Slicn five C{é&aﬁgﬁqg’
extract obt defiedei pheStiy 1bwidng sStsahjledt.edThe dafdutangetare e mrirdgtagi byt 0
obt ai n equol - cont ai.ning fraction (St -5). Step 1-5 may adopt any kind
of sil ig% ggl 8§t§?ﬁ; our%nggg%?&e tar?atanu%gg%% “ate col umns each cont ai ni ng
silica gel asla PrddiertiobxHephes of silica gel columm chromat ography

i ncl ude open col um c¢hr tography that caus a solvent flow by gravity
drop, flash colum cﬁnno%gi%gﬁg{ébﬁ% MﬁE?O%EES%Ees6’F9€W‘Et1fqrbv\?’ltljvsF%% ST,
and hi gh- pecbatatimney | egtirgbic hi o Maicegmngphyhed ObEP @A re P idm ot G0 gf-aphy

and flash colu chriomat ography. are particularly preferred, as they can be
easily carr?’gaggds iq%sgﬁlgﬂgd‘%% “al manner. When carrying out silica gel -

col um mhr ogakpgraphy, it is preferable to use a m xed solution of hexane
and ether as a nobil e phase, (devel opi r§ solvent) to 15 further inEr ove the
equol refining degre€FotRetithdfethedd T dont rofpine Praseualsentaininced.

Exanpl es of okhest h@ém@ﬁfale%dea disrey hyLet Ber exess@e/i!xgp her ,em—gﬁggﬁyﬁﬁwef :

and they nmay be used solely or in conbination. To Irprove
refini ng de§PEBSNESE wvnean| Bypeedterlablginohans ameeass tefdnngdedofvtiarthes20

m xed sol ut Eﬂnegr ape ﬁ{’](g féltl%rctiiﬂgs.li%&gjd %XE:%?{‘he el ution of equol

using silica gel colum'c mat ogr ap tep It is preferable to use
a m xed3sol uti on of Rbganethaeblet hemndegdmattanh | of corposiaguenuto ehiadndlsed

in Step 1-4 i qy tis i hasge { ratio_of ether |

gradual ly i ﬁ%’?%%%gh {ayc%‘lblrg figg(gﬂtdot%fg] {% %eeag%gﬁ)le%%dng%ho@ L?L?é:ﬂ lgnbﬁ?ﬁzr%&se

of the rati dsofjeeetrwElrly R0t te ABbbE. Pphasefcaabiy Ehet@@iolvdlossepad alie-<f rom
ot her inmpurjt]j t.0 her w.th th il e phase,in which hexane and ether
is mxed at pﬁ%f%@qlé’g%: 36? \@r?orvgap%Efe Bt :g?(ghf"ﬁ SHIEH L PhePRaF IS, t he
fraction contabatoge=equisibaei by beerad] uisddly c3fipshdriiea iGRI1ueQhd Equol

chr omat raghg iﬁﬁi/sol ated to oht aiE hi hl%1 pure equol. Then, the
extractint 59T ey EEUPL-oRPE e TeddoFBERTATSH FGYPRAR tHERCBYYA: publ i cl y- known
met hod such as distihat i<t reReesn I QUCSELPT @SSURResdraH NEgREatdCetidfl

This renoves nost of the inpurities fromthe fraction, thereby |eaving
solution in an amount of, for example, 1 to 1000 parts by weight,

preferably 2 to 500 parts by weight, more preferably 5 to 20
parts by weight, per part by weight (dry weight) of the equol-

35 containing fermented soybean hypocotyl.



35 a highly pure equol solid. -33- 2-2. Prification Method 2 Step 2-1
Purification nmethod 2 of the present invention carries out extraction with
respect to an equol -containing substance 5 using, as an extractant, an
organi ¢ sol vent or an aqueous organi c solvent of at.|east one nmenber
selected fromthe group consisting of ethQt acetate, alcohol, acetone,

di oxane, acetonitrile, diethylether, and toluene, and then concentrates the
liquid extract (StepTiZe1SteplGrA Skepactipbn wchedékiormtanst nehiypaetiamlergani c
solvent of at . t nmb el ect ed. f;rom f.he.qgrou i.stin t hyl
acet at e, afggﬁgﬁgﬁacgggkg?idﬁ%&%hefﬁécé¥gﬁftf%?@}gaiegﬁgfg'%%%f gﬁﬁkog’

t ol uene. Hovexwerlattionemsthicel eff tlhe entkeeqagl bexigeaakt iMre ispec$fianldy, an
preferable to use an ﬁguegus rganic 15 solgqyt thatlgs obt aj ned by addi ng
Water to { R RPenEhTanbd B GICE sdbvefdsd to the’ Eauplrcantainghg

al cohol susegk@@endadexbypsirartiydorelkyls amd hanolmiseuranek, ai saioOpy sahe@hol ,
and n-propyl alcohol. A_typical concentration of the agqueous organic

sol vent 20 9% Sﬁjﬂﬁe§9 ¥0F . ot pricsitabPPe o0 ST A . HPORNSERTRRTAEHFS/
concent r at ';%’éférhbﬂ.%q?&ﬂs% Bligut8s Ol algnnduks b d-oot tarteMitiltea hi gh equol
content. e preferable extractant used in Step 2-1 is aqueous
ethyl acetate. 25Thehiban adidroreignraiiransthe elhgtipapxtiragtarisy Isohited,
and a war mQy 6oLl P! BeuSXILARLATARLRAOL tNent! 681 TBY: i UsPdyndlr &
specifically, an extractant 1s added to the equol containing substance, and
t he mi *0ur eliiwiigl leafesdct oist padf amest ihyr ed bl ial yteastn 3@todut esclatas oom

terrperatyrgfil@a%i?% g%eée%nc%%x%g ironl_ hour to 50 hours at room tenperature.
The conditi'ons in e Step 1I- xiraction are also not particularly

limted, and a war mThe colghidi gpitrgcexthast Leonlateichadhy $repcd-dt icontaktdod

or the like be used. . . fte uch _extracti equal
educed i n (HE TG GPHESERSR ARSLUrEng SBTa By SAVEAGE My Aitovhe drount

Sﬁl i db | i QUiddf dovidiitg leld4- ﬂmmhﬁdhsmchnastﬁé I bgﬁb%%brﬁfai@@?@r [ ffeltg@hi:@ﬁ]-
The obt ai ne iquid extract is then concentrate or. exa e, under

! oqucodpr ccuieat BYBRT N -an TBE UG T EHEPat o P ORISR dfic SAEP AT el t hus
obt ai ned i snasulpjecctiedct Dy teedr@bl-aveddiniteR Fodd 2rSh€Ridid as a liquid

The equol concentrate obtained in Step 2-1 is subjected to silica gel

“col um chr SCSGFARFAHADRXTCEN SFudieYe ditt SFNiifg HpdcProferavey 2ty . In

Step 2-2, the raeusht Coesat Eﬁ%@rﬁ%é&é@ﬁQnitB St B %@d&eyn@.te gp&eﬁ%i,;/he

subj ected to silica gel columm. chronatography. .~ Further, i
extractionthe diapid. extrmactatihusdobbeingd Hrabtaguéobs sBIMARINtinc$heafeimg
al cohobg an,cequiryal,ent, AMPURY 1af GLIVIAGEE AL £y Al MRECT nf Pale kel Oad O
times In volunme the concentrated I'iquid extract are adde o the
concent r at &0 gadol heefliioghy| acetate fraction is separated and

concentrated to be sl‘ﬁ%i t t.Qgr, _Jhj | unm |
chromat ography in Step ‘}fi?ﬁ%%y@%éﬁéﬁ:gq E.S%Q%? %ﬁr%% tggga%%g/tcatqﬁ%t e%"éoels’
separ at e collymnseiagsh @ehtsEponig, swhicla gl @sise funplleasaiix eanqilrdageficsi | | ca
gel colum. chromat ography_include op col 20 _chronmat ography.t hat, .causes
a sol vent ﬂlg\%/ewe%‘?’av nya%ﬁjo S5Pr asﬁgcﬁﬁu#ﬁ{}%h?ﬁ T n&?p%ﬁ tsﬁﬁge%kg%e a
sol venp5sf | Ququsdngxarattmscdndeli gh- pegd ar-mnree theqdodl shimemastegr aphyso Open
col um chr omat ogr aphy and fl,ash co] um chr tography are particul arl

Rets d S| cPhigar <

preferred, &8s 'Chi§ FRoEAEi #Y° cHITi%EE 0 norghiey the useful
components, including equol.
Step 1-2

Step I-2 comprises removing the extractant from the

30 ligquid extract obtained in Step I-1, carrying out another

extraction using ethanol as an extractant, and collecting an
extract.

In Step I-2, the removal of the extractant from the

extract obtained in Step I-1 can be performed by a publicly-known

35 method such as drying.



25 manner. In the silica gel columm chromatography in Step 2-2,
it is preferable to use a m xed solution of an ethyl ether or ethyl acetate
solution (Solution A hereinafter) and an n-hexane, petrol eum ether or

n- hept ane solution (Solution B, hereinafter) 30 as a nobil e phase. The
ratio of Solution B in the mxed solutiomrls 2 to 50 parts by volune, nore
preferably 3 to 10 parts by volune, per part by volune of Solution A

The liquid extract obtkf nédlich Spepined by thes rempyett of tidesidxitcacyait
col um chro r y iSsel a ; 5:eq - LORL Al N fr j on - 35-
The equol -cg%dggnieﬁg f%}gccftai%gn %lg%éajir}%gg ilﬁ LSgt)éee 2-'12§i stsusj ec%ie%d)t (r:)na}ét epe 2-3
Step 2-3 THezsgnaéheri sefenpeddthr om t hdokiglioMatentali™i nis 5stibdedtiedn to

obt ai ned in 3 - | 1] residue i.s bjected to
recrystall i z%t%%ﬁ?l%ﬁe@%% c:%gpélgfgaé gc r% gs?gﬁggcal{raentt'h:ﬂ“% ?%F‘ﬁ?%% Y8feds A1) .
The renp%al eftractehvemt FtrepmitAemeyum wadrrafnéagetiamoli onahiciened hay
Step 2-2 may. b%.ge%%ﬁrrreg b}/1 aaﬁubl icly-10 known sol vent renoval nethod,
such as concéft rat &r-r &FTed pressure. The sol vent used
for the recrystalli zatheonesttraStepn24i3 iskepoti-panidesyl adry ddambied asidmng
as it can be used for the recr¥s allization of equol. A typical solvent is
a nixed sol BEGR 1% oFe&¥hemoP ﬁﬁﬁr%@tyeﬁ"(%%el?%t%t Ranofeishitut i )  metehy|
acetate, a Pregdrsplyt 5oro obasid by asiaie ANddiRxane, ek 8Pk Xgd Sol4fid on
of et haggl a(glg h‘exan}gta T%e;% xe(glggl u%iﬁ]@ff et hyl acepat eﬁgnd hgxaneéﬁe#nd
. the aqueBus ‘¢EHalBlI%ol 1t Caf fecetlardy preferable. Mre
specifically, the m xed soklintdn Bf eihyl s2@,acetate %ggl] e typi y
contains ethyl acetate a:[lgj Ihexlang at a vol u%% ratio o (?%%ét&g 1:1%0. Cé?#e
et hanolt ffp@éﬁfﬂ@ﬂ}ﬁﬂﬁbﬁﬂlﬁ%gg@% @glah?| ;@@Ifgng@m Efea gﬁlmt r7138: cc?lc%)/
recrystal li zabh0Ryl Sxi Y4 0 p Q vol . %
By carrying oght%e }r{ecrfgi'?)al %ﬁleza?%l'o' uséleﬁéatt(ﬁ% 1lrrrf‘lgxlg(gf?so uttl}}eor%‘l(})( 'ethﬁ?ﬁe 25
acet at e and skesafecaklyan ethmwds Bt haddéd sobutihen swljids trekdrdalhentioregoi ng
The-roctyot STiEaae; B il SR LR onlptuTtag S Ranare =t
met hod. For erampltemparsoinsgntpdedfier8bly efoysbahlinatds oo i $8 aHeesk tat them
resi due resyl t he renoyal of_ sol vent fr.omthe equol - cqnt ai ni n
fraction ob?gfnﬁgr 1‘|€n tep W‘Ié"-eZ,ggﬂ% tlﬁz rERTRIE Y JrRE oPFedCTPiRE Jbttent
by heati ng. sthersalid itaeatseshhero doeteds¢ acher equpilt abElAueh £atstals. To
further facilitate or .accel erate eguol crystallization, equol,K 35 crystal
seeds may be inocul at®4®fn THe* sEFpFactiangg. the extract Thy tisipdered urte
condi ti®m i Bbtaen cry HRbll FZahtDihing g2t £4dd .NethaceAN@ichgoh Wit Rechbokd + NG
point and the freezing, point of the saolvent. Cenerally, the residue is
di ssol ved at-Sab§atoFRe? by | F‘né’uﬁi?-ﬁjfy'd’fnof“’ﬁe mesh@ent Sughdagr él bratigne or
preci pi t at edeptrbrdRaubn? to 25C. 3. Food Material. The present
invention further provides a food material in which the equol -containing
f eLment ed soybean hypBBot §¥EHCY t §h4p ebaalasedi simi S¥eépsel7 n contabnnmss.
The fol | owi ggeglescri hgsuihe det ajkssusuChugidies NILedhets. %Eou hhe food
materi al of "t he present invention. Equol-contalning Fernentied yobean
Hypocot3d afidyEEsiadi et erasfuced amount of saponin. The usefulness of

this extract is therefore greater than the extract obtained in

Step I-1. The extract thus obtained in Step I-2 may be directly
incorporated into a food or medicine as a liquid equol-containing
extract, or may be solidified by removing the extractant before
30 being incorporated into a food or medicine. The extract thus
obtained in Step I-2, either in the form of a liquid or a solid
equol-containing extract, may be subjected to equol refining.
Note that, in order to improve the conservation stability of the
equol-containing extract, it is more preferable to ‘solidify the

35 liquid extract by removing the extractant.



15The equol -contai ning fernmented soybean hypocotyl used for the food
material of the present invention is the sane as the equal -containing
ferment ed soybean hypocotyl described above in the section "1. Production
Met hod for Equol -Contai ning Extract”. The equol -containing fernented
soybean hypocotyl may be used for 20 thezpood material of the present
invention imredi ately after the fernentation, or after dried into a dry
solid as reCuigedcidn iampd oweet hef cengelvatnionidhgbi éxitnscaf bheained by
equol -cont aj ni ng f.er nent.ed soybean hypocotyl, it is nore preferable to
solidify theegio sritag fernented soybean hypocotyl by heated air- 25
drying or the |like. The atfiodr cedtestiobf cankai nigugdf exreated cp@¥bead in
hypocotyl may be further processed into powder as required, The
extract of F¥RP dgdoPTrcoherihidngst 8r ?re’ﬁ‘?e‘gj 3ty Be R PRGOS Y P - 865 gatEs®an

equol - cent ai i NghrexbragkraesHlt ed firome39, sphsentonexhbachi &N Mddher s8pgct
to the equol -containing felLimented soybean hypocotyl. The extract of the
equol - cont % fglidr peedear JBPBedh- hypott ydlvicdtpse garensuparthe Hiabidd;
however, t a i ef.er t he, equol nt-akni:ng r bt ai ged by
t he net hod ﬁgatggcﬁ%eggnggo&gl iaérjléét‘bhefglec??orsltgg IP?O&%ct(?'?nl ﬁ}gc% hgdhf@é)?'
Equol -  -. JrefambaiyniOngs Extr actwt. Wnorandpmefrer gxefetrdel eqlol - tontawni #ig
extract Obth?és%ecfjogytﬁé oTIdOucctll Qn. A Eh(ﬁ@ al dg?%éizfcf %883:’@: The extract of the
equol - cont ai Ai ng T ernen et soyBean ypocot yT o € present invention nmay
be usedOin a |iquid Biat equdibwewneninitgi sxtmse: Solptainedahlre $toesot+di by the

liquid extrgct i ng_the extractant. The food material of
the. pr esont TR oA QTR GoEHD. Eet RorisP (908CERHER ot A7 1T FEPRER e

soybean hypagotysefirl theiaxitiast dabesedn &pwaver Mdke gsumlrieant@i Nntpg
fermented soybean 10 q,‘r:%]{)ocot ¥I is nutrjtional l% preferred. Cacag Mass
Cacao mass SO -FEBEAHRNS SHCLARF nPREUNEE 48 ZRePniTedtentt® cRoBBP afR.

The cacao nasedts Ot goRthtihigP ACessddtd iR GRR-iRRaN i WekBe f € e AbLORs
torrefaction, and grinding. The 15 cacao nmass used as a food material of
the préSentinapéangon MEPABRUSRY ti cHIATARTFY ni t €FFeAROFRRISH al RT9&ppiOved.
Proporti 0n,lﬂfpe@%@%ﬁﬁ?})maﬁﬁn'ﬂé&agéliéc%yﬁa%rﬁ‘@;f 8nd £acan SciiD estBripe
food materidl” of the present invention, the proportion of the

equol - cont digviedg Fedwelhted seybramiiepoest yIoisplesi r dateshénabl endrehcao
mass i s not_limt.ed; Vi i.n or 044 h vor,, of e d
nor e preferozghﬁs?,t &f heanrg?\(,)\%%rﬁ{%séﬁ " of %gicé% ﬁ%égghgé%%ngf]télt%&leoso t %E%OB%Q%arts
by wei ght (skpre25edei ght) eaprefronablipilg ext Q0 phtednby wei §hep Fol eor
preferably 20 _taq_40 [t Laht, . ed on 10 ts by weight of the
equol - ?gnt aslzar?rpng ?eﬁ%’graﬂeezmsb’éf/ e%n%hdyﬁggét g?o%rore%ﬂgg{’:ltnetsﬁer eof .

Particul arly, when ugianguskd équod - temisaiufit pgtherempntiiedostyhean kypeosot yl ,
the proportign.of cacao.is generally, 100 to,2000 arts by wejght,(dry
wot gty prTE ARy 0055 J60% part SP whrants SHFHorSKsEEPERRa y 1960 1 o
400 parts hyewehgbs, baaadlen 100hdagkanblesyei ghpsdiest he2qeok; cealvatn) ng
fermented soybean h)égocotyl or extract thereof. , The food
material ofSAfY FHEEBAEST nGERTi oHRY COMSIStr IWIGHPYSof PRRer and other

equol - egnt ajg¥iikdst efmEntesusoybeas hyhee ObMﬂatﬁning:%Stheexb@@&l-édﬂ%’é@ﬁinind
cacao mass, but may al so contain other ingredients as detail ed below The
sum pr opor t9%3Fast TRE &§uctaSshtal nt ngenerdent @F sBYHREH hygiscathde gis a

extract therpofrapd RBGAOL "BSSa, SndlritQch@l Wupki ehdff 7 ARl 160t 083 - %

and nore

invalid food or the like. Particularly, any food containing the

fermented soybean hypocotyl of the present invention is useful as

30 a nutritional supplement. Note that the details of foodstuffs

containing the equol-containing extracts obtained in Step I-1 or
Step I-2 are described later.

When the equol-containing extract obtained in Step I-1

or Step I-2 is incorporated into a foodstuff, the proportion of

35 the equol-containing extract in the food varies depending on the



5 preferably 70 to 95 w.% based on the gross amount of the food materi al
of the present invention. By thus adjusting the proportion of the
ingredients, the useful bioactivity derived fromthe equol -contai ni ng
ferment ed soybean hypocotyl can be effect'%%(ely expressed, and the food w |

have a good flavor. 10 Arbitrary |ngredients | nsof ar as the

effects of t j Lon e i ired, .the_ food terial of the present
i nvention ma gorr%;fg?%b@hr%euse%i%%érg@ﬁ?%enrﬁ-‘g it?l‘“_:‘a%%ﬁe ﬁrbdgasteg pﬁetle%)consuﬁer,
equol - cont aitiengidsdrreneEfespydaan Mypbcally, aheexbralt akhb@ieofdryandi§i)
cacao 15 mas[és. ) Ex?ae]nr[_pl gj% of , sui tq%lﬁg i n%r dients for the food
material of THE pPEsERE PAVRNIGOOR A HLPAURKIEAEEt dReP sl stR 0% S8gart00g of
trehal ose, amwesul fam K, xylitol, scralose, erythritol, aspartanme and starch
syrup; o'bl s and fats such as cacao butter or vegetable 20 oils; enulsifiers
such as Soybean | eci t'RIS% Yseflt e, @ gedigiaapr epefudti-obe ARl -congaatray .
Form of Foodxvkbeti abtained in stdhershape sfed he f opd g?{&{'fﬁco Lheg
present invention is not particularly limted, and may be a form P powder ,
granul e, 25 1ERPp, trlefisat eoildepenBpvdeon theuids, gesuspadionst oramudbiomes
food. To mm us t text h ristie o f. mat er i al
of the pres?%’?gﬁggzht i@%lgélillr#t%he&)p;r%%%gt%,lﬁéﬁgé%oo§dncg} egrirg‘?&icsl%%ge%?%ﬁty
processed i ¥oniaingrgn othen ggaumil-eocotatnily p,exyiartitcubasl yapr ekéradd y oF

ranul e, 9r j a .0.3Q..1 .per _piece. Productian hod
?or gooégwa?gr%?gﬁt%igt Egugr%gg%ﬁgl 3’\%%8?%2%1 Sasks I TH ™ gﬁsln’d'tng PGt

t he present renvpatsan i sdisemrred by(imdeifdgitde emewbpasaiai nidghpleiqent ed
soybean hyp or_.extract, ther.eof, cacao mass,, and ot her necessary .

i ngredi ents%%i:B g%gj%féostlesr‘rper at RS MHEH-ESTHY 1cacacP BRI OPASt he ¢ REQBEHASS
di ssol ves h@Pertiquiaf,er add ymd3fabhol 5O Chyndrshe;hedy cooki mgoand SRhkgtdpHINg
the m xture Asla result, the food naterial of the present invention in
whi ch the edf8F!cdMWHiRY  eHERFBt S BEanPRIBHRD y ANEesS i sHer sertial,
cacao NESS bbepiepar ethd Adinesgiig.ed, pheilQedrby Mtk ahe@iciha pﬁf&ﬁﬂ{(ﬁ
invention is subie,cted go pul veri zation, trituration, sizing or the like to
be formed i APBTEHEY r &8 shaBR - ACPERRALIY eleytradle fiSodShataial fof tihe

present i nvppéventimy ke sharedmdatngoext &Hééﬂhi&féaméﬁpigﬁnéurbf'g réchseb—
production. Use of Food Material 10The food material of the prese

i nvention nE§NPRAYSTlorPERICES i (5t-§- v ABTLEAROIGHEs dfenpeusaLf Hssoxdera rodw
materi al of pagarauRlecQBh@h ni ng food, or as a food additive. The present
i nvention al so provides such equol -cont ai ni ng foods made of the

above- d&5cri bed foodThit éps&lof 18Ehaediabhiak amegiunk ngofitichiofy the gredent
i nvention i : i thy g , sand.include nf ectionaries
and frozen %gggielrrﬁg{gt ik dbhéx%h%ﬁqeslﬁogtteﬁe Iggkzjébg%cﬁe%egf%n%aﬂngg e

i ncl ude varwaikomgn dedisedi s crtackeies ddmaidingacketise supvlasonadrsy Inor

20 waf fles; hisguids, | es; ra rs; pi,es; cakes: daughnuts; and
bread. Exanp es&éc‘)‘#élt ﬁ:é)%? %izlgﬁgdesserct%é ?"ﬁ%r UH%P?%# ¢t %\Omsﬁgvggei@@,ecgnd
ice pops. or the dosayy trwbeprbake@heonddadti odaddges pee angs otypieally
suitablg fo 0 ol-cantaining.fopd. Particularly, a baked 25 |
conf ectzlesonaér‘:(i;/rfﬁrrreaSr éj%gi stgygcglaen_ ?)%?/‘\%etr gcgrr% a“f‘??sghf%gt O(fﬂl%}leeq‘?%o%l?r?n%‘?%n&t her
soybean- derextxhatsefrdm cDNPONROVS; nighergale@eeables baked 0poniRGt i HlramMsES

ri or health maintenance effect. One

hi ghly usef ul ) i di 'R@ %iu

preferred el%lﬁﬁor@ t ed’cdifect i tnary redieisyler ¥ opiedsrpbifieito
contai ns soydeamipewdee, degd, ognenhbubhesl -diHtanaingeakt rahe sPyhganpewder
to be used for this tgége of cooki,e |;%£ref erably processed by heating or

the like t oYt OfyFBOLri%iaFRNdAteRRA IR9FoLFenases and to renove or

reduce 3pghe soyheakusiebh Moty &baked confectionary can be produced by,
for exanpl €,

Production Method II produces an equol-containing
liquid extract by carrying out the following Step II-1 and Step
I1-2. The following details Production Method II.

Step II-1

35 Production Method II first suspends an equol-containing



35 using 0 to 35 parts by weight of egg, 10 to 65 parts by weight of -40-
butter, 0.1 to 50 parts by weight of the food naterial of the present

i nvention, and other ingredients, per 100 parts by wei ght of soybean

powder. These ingredients are mxed with an appropriate anmount of water to
make the dough. The dough is then 5 formed-i nto a predeterm ned shape, and
baked at about 60 to 250C for 2 to 60 m nutes. The proportion of
t he food naferneitesf sbhebgaresdéaypocovent iion watéhe eqdsl -arontaidi ng f abd is

not particularly l.imted, .and i.s adj.usted depending on the_equol, content in
the 50" foodpeniiel oF el cdenpt B eh i SRe PrelrBF -opngnuse:Sted &
equol cont ai phaglfded resitihe [dtew 1Hha)proporétilr afortibe igogtemtErial anf
the present invention s generally 3 to 30 w.% preferably 5 to 20 wt. %
and nore preREORTEIRTNG [RIOENISES SPYBRR hBYPREAY lamsurtiPenARE Mt 8P al s
of the eguojqeniai 8bne: f@od(piS5Burtder) thatRrapegt i:en &fi £qupheddarihs
equol - containing food is generally 0.002 to 0.1 wi.% preferably 0.004 to
0.05 wt . % epHlamdadprefBrgbiple. 085I4U$-0. 03 wt. % based on the total
amount of the materials t uol;caq k 0J : SRSYLKHN L
proportion of the fog% rrsgegr ihg‘rl%gf %Hﬁe p gge%&t}gtz lqlﬂ%il e?ﬂa on, lﬂ%ﬁe%ﬁé’gﬁ?

bi oact i vi t yhyfydorad firsonsudpendgdolicomadioni ngriderarentedl sbybeddedypocohyl is
expressed i f.ood ¥ i nt ai ni 0 vor,_of_. t he

equol - cont algl%élgr%sflggd?:o%Ju%tn%hgﬁmeog%oﬁgg%%t%rﬁljr?gl ?o%cg 6|'s produced by
m Xxi ng 1ithe food mat eThaladmid tisedpieserdp iTTv&nhapnbav drh cagpnibded@rdnronredn 25

amount of the other ingredients, and subj.ecting the .m xture. to fornpin

ki ng, contTHIRLE SHBbondiRg ShFETie AaFGe PO nl SH tEHeSP obthraaEe 25 The
ﬁquol - colnt aédﬁéu‘s;abmad tios tmi&dio@‘egam?@lqpﬂt;| eandge) Ni Bgarigaiere ra{feetrfeolxd@gaﬂic
ypocotyl, and, contains various ysefu ioactjivity materials includin
eégol , %/her%‘b’;fj eXPr S g S8y & 68 EJTBQEWWHC‘H%%% pHEeR&E 0 BEEF 2l B-
activities.addamatoneddshegeaset i aidsi Rget9edabsdsisefadtiROtaapky 88-a
general food but also as a food for specified health use, nutritional

suppl edent ,MFLifct iBGAEE f 0B LISV AGLESE 0080BFLE herFide. PREPIYBE cdREEPNi ng

the fernmentigd 5Qybean-hypocoiyd ?ﬁeﬂﬂ&ixf%ﬁﬁ@r{é ?é'_tiid%\éent i Qﬂnilsarﬁ% Li gpkarly
- e

useful as a nutraceutical product. or exanpl e,

equol - cont aiigggnisoachasiamads ldadtef p% el iafg idr isr aginsipdgr toushe

di seases or Oﬁ_;gﬁg- nc i0g rquﬂﬁ | H's er: p i

prostatic hji/pe t?ggﬁﬁmakg%i abolic g%%drc%jrre?ﬂ%r 1?‘858%’]%%%(13% %I ZLgtCéP%

| evel redudwdnechioské naghdsenswigurpicnpicads, i niesi¢ natidomnd|phaspbsiiy,
and di yresis.. Partj r t ol -.cnt ai ni f I.S.; SUI I .
preven ibon %%l S?ea%rﬁrr%ﬂr%? éc})% ™ g??%?téeuc%%ﬁp?‘gﬁ%g&élr&%%sﬁ r%réﬁ%péarggﬁ%l%§%ﬁ?ons
(e.g., osteopasoss, prefrmpadsal di sorder) of m ddl e-aged wonen. 10The

i nt ake of the equol -cont.ai ni fo per day is determ ned .depending on the
equol content in thetoodr af&g',l’m%?ﬁhtafmg?ﬁp?gmwﬁeﬁ he' ¢ CS‘rT&ih,e S&u?ﬂe_
dosage nunheintadnikgodierafenyadi aits/deannshyddestprieseat duzpentiedn ifsyr t her
provi des various forns of 15 food containing the equol -containi ferment ed
soybean hyj Frof &Rt E’QCP_‘E"E%?%WG%@ $CoPIE %ral‘kgxydé &P {}ﬂepﬁﬁ%ent

i nvent bgn e lwdebtpeyer aaas, b Rbaght S QEEGHS) &f eamichiebdsontdensegt s,

confectionaries, seasonings, retort-packed foods, processed neat products,

fish past estergeatedseerRegy byﬁﬂ%@él 20 canned foods, breads, frozen
desserts, processed gpykeap fraads, £Pokefoli&shtiQdHSt Ste@RHt8QUROyYbean
The follow ng explains in detail the equol-containing fernmented soybean
hypocotyl drPacREYexis aBixetheiedm aW@ORECRCHFIATLIZ flsod grovHdeandythte

D Eoont Therlivk9Bn 13 BRNPLed Rl ANIAGATRLIRALA] 20VDEAR thRpAGINLCoRd:

Extract There e equol -contai ni ng fernent soybean

or extBfct athdeast G euinugest heopr gumferanVert iton 2ksholmes same as that used

[0 the section "3 Fapd, Waksthek: 1dNed Qoff akng BLESSBE AW SHL:20oTEY
residue, and the equol can be obtained by collecting the

insoluble residue wusing a publicly~known method such as
filtration or centrifugation.

35 The insoluble residue thus obtained in Step II-1 is



30 the itens in the foregoing list of equol-containing fernented soybean
hypocotyls or extracts thereof. The food of the present invention
preferably contains an equol -containing fernmented soybean hypocotyl. Forns
of Food 35The equol -containing fel mnented soybean hypocotyl or -42- extract
thereof is effective in preventing or tre€ait+ng various di seases or synptons
i ncl udi ng nmenopausal disorders, osteoporosis, prostatic hypertrophy, and
met abol i ¢ syA§FoFER]9FtgbopEbedf eHsWasgePetp |18v@l- reducti on,

ski n-whi tening, pinples, intestinal 5 control, obesity, and diuresis.
Particularly, the equolcontaining food is suitable for the prevention or
treat nent ofStiepdéfraite conpl aints or post nenopausal synptons (e.g.

ost eopor osi s, nenopa | disorders) of .mddle-a woren., Acgordingly,, the
various forms of foolgilqu(;aef the ﬁr%ggerﬁesllf%%n&ihblﬁ %’g&ﬁéﬁ}g@elﬁr oi(i:ie@edﬁg& 1s
functional fsmbdeceédend iarmther those-tdicteasesg ain gHRbAFBetMHE solution
specificallé, t he fgod of the_present i,nvention containing fernmented
soybean hyp6Sof$H SFETHTE NI yTiR Faitladng ety eqtgeat bhtisnladedsE$ap as
a food for gpeeified health use, a nutritional supplenent, a functional
food, an invalid diet food 15 or the |like. The food of the present

i nvention cont ai ni ng & nEMIFPLLEy e dpprsajneds ixar bteml 3Lty gesf e as
a nutritionalhhsappden®ntse - | Qv | ai if]

exanpl es of thg f ood forngpoglt%%:ﬁﬁ%ggﬁ%g%ﬁggﬁﬁggﬁéEZg%Q?s%gS%#ESgPduCt
The presént oFnfeiEitoRrpEBTF dediaveyever ahen cblie alradigilhe regiddie contaiwdtng
fermented soybaga: hypeCalylpRleeexbiact ol hereat. (e ey adg.al,the Angsent
i nvention may be any kin f% of beverage; however, it 1S sultable for

bever ages ceavaews ngthanpl polwsionbeldssagébedoitaen) ngnv egetaterativnc et
car bonat ed ages, in er 0
fruit-juice?g%ﬁﬁaln|ﬁ%yggFggﬁggg%E%eegrﬁgifu§$ﬁ5%$éé%gFe§Oda; soft drinks
such as a sports drifikg cetheeobevemagesrattdn asofofflee aiquablis cetheril 30
teas s a i.sh-style.tea reen.te or. oolong.tea; cocoqa; | actic
aci d bg@{] er ?3 rlg#g?a aeé%lL xR ﬁo%%iglgpaﬁgs eg};}%rllfﬂafngowggem 148 i PL$R aMor ed
m |k, or sofrisg)|fobesamnpdes; 5&lwoltd velbeyatiage pretfiehaidlsy et shogdiu s,
(distilled ?kri%%q whiske¥ cocktails, Eﬁ%shoc u mxed with soda water.
35The cont eRt "of Tt e CETSPEEBMAL HitRger eFRR it ®P s Sy Eant 1oy $PtRYRRR of5Am or
extract thetrefinsvleatk bevonaganobtéberpresent binvemidientls matrdrnakt ed,
and is individually ggternined accondig& to the equol content in the
ferment ed soybean hypBEotSAtIEFtE r 4Bt SERBr of 2 (YRES yRRe BEUPRr Qganalhe

expect exp ef 6Tt in ke exawBkeor] heososka1Of 2 he fHor @%E}Egdb§0$¥ ,
hypocotyl or extract thereof in the beverage is generally 0.02 1o 15 WM. %
pref er abl y B04€ tRFeEamEb 1Y, 4ahe HorRaefyr asighd, 2ren TR Wy, wedglhly y(dry

vei ght). (2Qefitetiart SHBPLIEINL1e10dbEnN @33R NEGVEDIIRR E?ﬂi aining the
equol -cont ai ning extract thereof. The formof "the dietary
suppl ement of the préBencondieien ohni Fhaotexticactbeh &ndStepl dJde? dssaiatgel ,

atablet, lgapouda:y Wikikble: OGN, 3080LLIE! dipRAl tLEHLALIY,
- preferred. The softgel or powder is preferably contarned Fh capsuleat a
pr edet €49 negtkamunpercolation mehkodf orhetbei tldldee mapodienensesd.of tMere

soft gel of ol s i nyentj 1S a el 1 .contains gelatjn, ter
and 20 glycéggﬁﬂﬁg%?g ’th%ﬁedﬁgg¥%%ntg?§%%%Lf§Pﬁ§%%§ §5§b§ eﬁyﬂﬁ%ot € or
extract theimsolubllee sedidel obfainedt him caepai TGt hesindddhéi vEstgueh ias

soybean oi lalpo%escwa%(o ls%gzilct:lhiorz}’ srir%:?e’ac oq:tiart]t least' 30 minutes at room
temperature, preferably 1 minute to 50 hours at room temperature.
30 After such extraction, the liquid extract is isolated
to obtain an equol-containing fraction. The collection of the
extract is performed by a publicly-known method such as
filtration or centrifugation.
Because of the inclusion of concentrated equol, the

35 liquid extract thus isolated in the Step II-2 contains equol at a



The content of the equol -containing fernented soybean hypocotyl or extract
thereof in each dietary supplenment of the 25 present invention is not
limted, and is individually determ ned according to the equol content in
the fernmented soybean hypocotyl or extract thereof, the type of supplenent,
t he expected effect or the |ike. For exapple, the content of the fernented
soybean hypocotyl or extract thereof in the dietary supplenent is 2 to 30
100 wt. % (hdrgh weloglethtrgB)orCr eay Beddl componentﬁhespcbseaﬁ i went eom
provi des a crea f ood. cont |n|ng t he equol n|n ferment ed _soybean
hypocotyl - GERt Tt Pher BEPEavis e e a0d SBrit faepPaLBnt STHoahETon | 5

not . 44- ﬂaﬁrtelneeaaébybéarfmty@dcaﬂﬁl naythensttq@ﬁi vdadtmaed ebeaAed ust atQp
cream butter cream fresh cream and coffee whitener.

content of khé d§YoIR dhtsichig iierMiad@dsdybead ﬁ?ﬁQCSFyWEQFCe&?r%ﬁna
thereof gin l%ﬁfllldc L8ABY-£a8thiefi nkhexPr&se ntor5 mafV 8Bt LeBckSsdiPti ddMpbRder and
i's |nd|V|duaI y det’el m ned according to the equol content in the fernented
soybean hyﬂnco¥§¢OW¥ﬂge%ﬂﬁaCQXEﬂﬂﬁﬁééﬁ befere y paceorprad@sy 8ed, a t Feodxpect ed
effect of teding. File CXUMIL e et ot anlo R hoe 167 SPIN ofk 90y ReaRe.
hypocotyl or extract t lerect e creany foo I's generally 0.03 10 to
wt. % prefigr dhley form5ofoa 1lmu1c%orarad sedie eqte:ﬁitemhrtwm@gt@nastvxt mawo
(dry wei ght)). . ep n ve rQyl

dessert cor#eai%t@HSQt%ﬁé %éu% con "?’;tfilrﬂl-rll-1 °f elﬁﬁ‘é%t%d%@ ean e)%pgccoqﬁf‘)rg‘r’e

ext r actlot henteoiconbivet ides seabil Styodf pdiet equbmdmﬂallmngdemmtaotay itntd ude
yoghurt, jel din usse.pr,the like, The content o

equol - cont&Fﬁ¥ dﬁF% ﬂt%gggoﬁﬁeaﬂl%&phg%téanﬁd SETEEE e &8PV g%%
dessert of dfrgapegsent invention is not limted, and is individually

determ ned 20 accordlng to the equal content in the fernment ed soybean
hypocotyl or extractThher@oralt Ré Hife SFFrackdd t ITFh s pblddd EFFERETE or

the like. Roia8%8aPie. stde cant el ob béeﬂﬁter@rﬁnaers@M@eeanétymeqttybn@r
extract thereof in the dessert is Eenerall 0.03to5wm. % preferably

0.15 t351 s 1% SHHRP norke 9 direckistjon. Hetlpdpslo. EpWRveTy, (thPy TREPERE ) 15 ( 5)
Snack £ 1 FHSREA b NURALLAR,ProVi des a snack containing the
equol - contgwﬁ ﬁéa?ergghtesﬁsoy %an h?tocot f extract t her eof . The snack
i s not par tGoswogityon i tadnj RIS Jegnzz

sweet s i nclyydiqng, baked. 9 sSteamed confectlonary Exanples of the snack of
t he present candies, lollies, caranels, pretzels,

tabl ets, gums, chocd@wmtdeyingoble e]syqlbeiaﬁxtomiecftht@neﬁyl lﬂdﬂ@thodcﬁéeé‘ehe
crackers, Uy jcan or,di nar rac (Japa

tradi t%gnal 18_61 ec )?Corﬁaer )Okgic T %e\éon#'ect %one#gfesga %yér??g%uéf fl} ean
jelly), stemsedbbeand aisdlate beqndbnﬁﬂthreh duh@éatuym poundoCakds, appl e
pie fillings, savory_snacks, utlno s rice_cracker one
b “the. sul (HSPESEmbebh ot LR ot nd™s RIURLT SOr S aked COTe (T iains
cont ai ni ng exEylf ltewr . timEte gentent wiant htheepploicoir ahmi BgubBrdtitbeding
soybean

fermented soybean h})pocotyl. With this high equol content, the
25 equol-containing powder more effectively expresses the useful
activities derived from equol. The purpose or method of use of
the equol-containing powder obtained in Method II is the same as
that of the equol-containing powder obtained in Method I.

2. Equol Purificaton Method

30 The present invention also provides a method for
purifying an equol-containing substance to obtain equol. The
equol purification method of the present invention is divided
into the following Purification Methods 1 and 2. The following
details an equol-containing fermented soybean hypocotyl to be

35 refined by the purification method of the present invention and



hypocotyl or extract thereof in each snack of the present invention is not
limted, and is individually determ ned according to the equol content in
the fermented soybean hypocotyl or extract thereof, the type of snack, the
expected effect or the 10 |like. For exanple, the content of the fernented
soybean hypocotyl or extract thereof inthe& snack is generally 0.01 to 99
w. % preferably 0.04 to 36. ww. % and nore preferably 0.08 to 18 wt. %
(dry wei ght )@esFﬁgb%%a]%rﬁeﬁéliSW efAf Mefhessi dnapd R+ des a seasoni ng
cont ai ni ng @Q@ogq@&gtapiqgh%i 8hee f21drent ed soybean hypocotyl or extract

t her eof . The seasomng s not particularly limted and may

i ncl ude barbecue saudd® YHuckufigridesbaypakiethbd oifedheegimednt AGwseasani ng
of squi d-chipgi, hy HUw b(s essj ng, .sesane .di_ppi,ng . sauce,
shack seasolﬁlﬂglgs é;ﬁ} sggngguce. ngtar{ge Thll‘egco%f%entsrhg:)fjef:ﬁgd £6" e
equol - cont abPHrh§itarimnpedcssy bemmdiy jomotyd v lexir ast it hesreefinsneqaah
seasoning o h nt_Jnventioon is_not limted, and ig i_ndivjdually
det er ni ned Egka%é{%&é?%g %%Qt%%loéﬁﬁgp%ébﬂ%%tsw%ﬁﬁgef SPREnted E%?b‘é%ﬁmd
hypocotyl omagxbeaat réaetienf pricdactypentdirsiedsequay, géherxdeeiednaifgat or
the |ike. For anpl e, the content of the fernented soybean hypocotyl or
extract the?%%?%?s[’hé)rsé‘EsSﬁFﬂ CGOGERSPY f"ym@“@@dt gukBtafce Rropuedeabl v

0.2 to 8 W fetmemuctirrre mhel eqablyoéhthi3nho Fdrbntdd (SlinstWREENbRtainbh
Ret ort - packed F The present invention provides a retort-packed

ood , . . . .

food (r othﬁ%‘b%h FIBER LR bHI I SATHG LA emaly o ineien OFj APRElFEneestatlanyibean
hypocotyl opteuéhiad £heeqebs . 35TBRevaL,Orsrpackatd faadds gotoparticular!y
limted and, -46- may include various seasoning materials |ncFud| g a sauce
prem x for eUYENLQAUEED REFBBEAYIRBlyassparstevequmatfroaudeotibavans tie a
sauce; a prefFxcidis ChLpgse- styl e<4Q, ' dqggu" nd, chicken and
egg donburi; a plr em x for Ma-po D?)g%%dflgfagﬁﬁ?h c%%lltle&a% s&%ﬁgeoaslgd
sauce), andSaltpaelf xEdnrakaemmestiontaldapanegestance diosh theokedifd ¢dtion
vari ous; ki ngdsqofq nRat oS %q% : t abl es). The content of
t he equal -cont}g% ni ngttPgrﬁ%Ih e s}%;(/} ggﬁ&ﬁ'ypocotyl or extract thereof in each
retort-packed food ofh¢hecl@opirgemxpilavent iaan ¢gidicicohtaitady dethdried

i ndi vi dual lé’uﬂf’é el ned according to the equol content in the fernented
co ya\

soybean hypo or extract thereof, the type of retort-packed food, the
expected effect or tfeel iekeol Fomntexarphe, fetrhentent eabstfnddhewd€r pratiRdd
soybean hyp

tyl, or extr.act thereof .in the retort-packed food is 15
general |l y Oa%%%tho a vﬁugbl%caﬁfglf‘%‘?réblf?r@@fﬁattl@no.%e@lQCJ(%‘SJaFPFH RBr quol-
% ef er 219l yt@;caﬂldi@_gomcmo;%ér(m mb@ts)%edi&)tfﬁ’wpﬁ% t&@hd%?&gﬁ’ﬁpﬁysﬁth

e present_inventi,on provides a processed neat product containin e
equolo- cont ar i rf'} #&?%RW@W@ﬁeéﬁtﬁybﬁ%ﬁﬂ p&”PdEGe eSTYAc o3t W@Fé%‘gli zing
The processed It pheddgiddin ROmPHEAENEe] JBERAL FOHm | ShdQropBr Ebﬁé&'&ribé
limted and émy i ncl ude sausages (dry, sem -dry, bologna,” wi ener, SnDKe),
liver pastét batdtfzefoulHeicoFaess, hamidpifour g&d stlidvdradeidasinbal Ls.

25The cont eiHocflatBE eHUAl FELRLR HP GaftREAEDL Btk %@aﬁohﬁgog%#ct%ﬁ. £o .
extract thereof in each processed neat product of the present Thvention is

not | i Pt ediheankPIRENtAGLOR HuaPriaidiner hsedladdesias ng The tsammdgudls ¢hehent
in the ferngnbedraqybean iy )COEMJiePrtgét??ﬁ&iéi*b%fseoéuj]tlggget B g%g mihe

processed neat 30 product, the expected effect or the or “€x
t he cont enthigirocganesmenttad sesblddmohyporentdd eubekanee tcantai esfequolt he

P oeseet, Moo, B oduelel Sl s Sl Doty 1 BELSSELLD Bt
Paste Produgist of "Equol-Containing Fermented Soybean Hypocotyl" in the
30  section "l. Production Method for Equol-Containing Extract".

The fermenting material containing daidzein compounds
is not limited by other factors; however, the material is
preferably approved for its safety as a food material. Examples
of the fermenting material containing daidzein compounds include

35 soybeans, soybean hypodotyl, soybean hypocotyl extract, tofu,



-47- The present invention provides a fish paste product
contai ning the equol -containing fernented soybean hypocotyl or extract

t her eof . The fish paste product of the present invention is
not 5 particularly limted and may include boiled fish paste and fi shcake
t ubes. The content of the equoKE8containing fernented soybean

hypocotyl or extract thereof in each fish paste product of the present

i nvention i SeeRittgles ttef - arPy dilkai iedtant§d deeheaifed SRY aisedi M§ako
the equol cgptent 4 ndiier enpBNLedegoybean QGOlWe Qb EXLT Acle ! er 6ot
the type oflgfi sh paste pr oqgct, thg expect e%yg]ffect (]):r the {ﬁlef.a ore"chefs
exanpl e, thexteantent & shetdlaedestesioyigeanatypicdot gdntringxyr adstidzikéneof

in the fish r cl | r .93 .. nreferably. 0.1 to 1
w. % and %‘; p?le e%agf%yg%&g ?%ﬂj%cog:y\% .693/3&‘?8?@ ov%eilgt%t) _1%0%9'1&%8%&56(1
Egg Productcontent. The present invention provides a processed egg
product cont ai ni ng tﬁgr uol - cont aj nitgg fermentgd sc%ﬁ%ean r;(ypoc tyl or
extract thereof. 20Tt dessBl eGP prIbutt 6f 1HE s & | Rren CONIE
not parti cudieddnibedm detiArith NBympdigidudgay apanesgded! iad arehet, ddi eke
Japanese onel et, western-style onelet, and scranbl ed eggs

gs, : The
content of THESEHIHL- CFHERAENFFELABRERd 986G RYPBEHEA- or Vel r £Ris
thereof in gach pregesssd 889 iRLEUHEINOT tbhandd AUBERRL nhNVRARKLOM | StAst
limted, and is individually determ ned according to the equol content in
t he ferlifent@@Soysaaanhydoddey resnlehns fermeneecd Fubstarce igEreRsp? ocessed
egg product, the exppelh:el heCkeghildit 1Sbie. 2GR ciPRMRLG. bl NEs&PakeRhe Of
the fernmented soybean hypocotyl or extract thereof int processe egg
product is fmEnging ordEnials eentainipgefdaigein). gompoundsat . teq iapdower e
preferab!y fﬁf%éﬂ%a@ign. ff%@ﬁéh- @%kght %4 é%gscéﬁngﬁ Fggght'ves include The
present invention provides a carned food contai ning e equol -cont ai ni hg
fernment ed suyhegenhgporccty|suwh ext aapta35 exieaeof .polydPeptone, or a mhet
canned f5ood Q[_f t he present ~Si0r111venti on [ s not _particul arl‘g | imted and may
i ncl udé canted ¥ i (CHTEH aE Y ESRe 5P affesI I CEnndd Pedted: BoRenLc
seaf ood sucinlas canhedstpinsspiiateanoetbaatdi peshydesmadajtam vieaned ; Sang;
and canned sa,cg;%e% 5 lThe cont %nt of. the equol -cont ai ni ng fernmented soybean
hypocotyl JFMEREH-GEEL t FERSEENER ¥4ch 3CaARt fad'Bﬂi'of the present invention
is not limted, andvasidudirersieatdyidtetendl teshacierndidnggt Ratde @aueht,
content in the fernented soybean %gocot | or extract thereof, the type of

canned foodiiMhe EXRTCBEYTES f SHO et kB I§hee. PEAUCELRRDIE  #he SBBRLeNt

of the sher nHtedns AYbEaRNENPRE ObibstinceX tdrRCladtheteabdi BebBeasRNNGd fRod is
generally 0.03 to 5 wt. % preferably 0.1 to 1 w. % and nore preferably

0.3 to 0.5 &Pe wpfdrihswicghe) -PradciBe Bl AREEaPH EBenttlienvEWRs o9 fpr BY¢ des

bread cont &iRY+iNg RN -A0NEAL NbAIRE BRNEACLROMIE 3BuBY POGA Wes@hual
extract thereof. ' The bread of the present invention Is not

parti cul ar Idpidzeipegompringaprpwet ude heodikef bread, French bread, stuffed

bread, nel on bread, [j%a_@n-&k%:\eb%%@,_cgﬁgﬁjﬁ{geadsuqs%%g%eagsegre%gr ZOF%%” | s,

and croissants. ent o equol -contai ning fernen
soybea@Shy ppodifyicabiorxt nadtod herfeofthen gmelebt eadnvénttimm,pr ébent egnuknt i on

is not limted, .and is_jndividuall eterm ned according t.o the equpl
content in% n%afl g?%%n? (e%g[g‘gﬂbtyebcgas%}yr}fésgcéw&%?dlor %chtrrl?gg tlﬁertg‘gf ,S%Fﬁéo? ype
of bread, t'he expecdwctieff eckettiod he fbrke . Eduorl -exatpiraingt heEgiordaem ofst he

ferment ed SR%%eanlh}r{ ocot oglextract thereof in the bread is generally
0.01 to 50 R&"-'6"p é?l%@a *®5 to 0.6 wt. % and nore preferably 0.1 to
0.3 wt. % (¥h1y. warghidat i3 48khéd azen Dessert
30 The Purification Method 1 refines eguol by carrying out
the following Steps 1-1 to 1-5.

Step 1-1

The purification method of the present invention
carries out extraction with respect to an equol-containing

35 substance using an aqueous ethanol solution as an extractant, and



The present invention provides a frozen dessert containing the

equol -contai ning fermented soybean hypocotyl or extract thereof.

The bread of the present invention is not particularly 35 limted and nmay
include ice cream and sherbet. -49- The content of the

equol - cont ai ning fernmented soybean hypoco?t%rt or extract thereof in each

frozen dessert of the present invention is not |imted, and is individually
det er mi ned 48 GPALLT'S tthe Bosivltingniammid restractefBesn dal3eybean
hypocotyl 5 or extracgt ¢hergf o+t y, ssert d
effect or the like. For é:rrp gt Qﬁei c(gﬁtéegrrlltt&%f%‘tﬁgegfe@?n% E%qé%’oglgy Oei
hypocotyl orsoditiantuséirigofStep the ias oZentaesert.bs genkably @50{33t£t5 5
w. % pref bby re ref erab ) % (dry
wei ght) - 10 F1apT oad el pgef%‘e%‘% A asito” o' vols hﬁnﬁ?ﬁ%‘%t&?ﬁv% P
provi desSa p:touces‘swltmybean ﬁsoq:ebssdthel nbngffhei @yl -«xartat negeg:I efrgnt ed
soybean hyp The processed soybean food of the

ot { t th
present i nv%ﬁ? éﬂ%’g ‘%tl%ggl%%rsﬁbe@%laﬁf:?y linited and may incl ude tofu,

thi ck deep-fri ed tof (Thef refﬁﬁ:ah@ﬁ.unmﬁfﬁdswéﬁhl\‘@gﬁis%@' &fn 5@Me&hal KeBiirb1
fermented soy and soy m| k. The content of

equol - cont ai f'? H l‘P%rJerr?tne Sy HPFoeBEYPIYr lesOr é@@otwf@oioy rekgith
processed se&b@eﬁaﬁmdzofto%obhq;a&rtesw MR, | GibdeS direl Bl fed, gndgi s

i ndi vi duaIIy determned according to the equol content in the Ternented -
soybeantbypbest§| Pyr vekehlact Petharasst bﬁt heeigipe Gryprgdebskdosoybeagaidod,
the expect e@oﬁﬁgﬁg{ngorsubggaﬁéé(e For exanple, the content of the fernented
soybean hypocoty or- extract thereof in 25 the processed soybean food is
generally 0.03 to O. B’hﬁt copglipi@ter bl $he. extiragtioy iandStepr elir efrer afolty
0.3-0.5 wt ) ked Rr.od Th resen vention
provi des a gg%ﬁﬁé_y;ﬁ% pro i"c\iltc(ﬁ_j'gdzs309(;:)(%nt%al %%g {he gcgfu%l dlﬁ%{')a nicng- ?"t%rlr?élnt ed
soybean hypmebltlw, opegxdlation heetldd The t:beke]d,]qet CBEI}]DI’QIdEUCUS@i t heMore

present;d nv ot _par arly |i cI u ied rice,

pi | af I‘él cegg%}éﬁda ! g {:Iu%l nousxﬁl’a'né)ﬁfrI ?H Jc%st degogf?egfl?\h‘?‘t‘ié’lrl ce,
red beans rboeta:awdlglmeosﬂiaaaeed anict httmaamlamke/eget atnlle\sed3525hest®ﬁﬁt et of
t he equol - gghg Ctnq:. fernentled ?oybean -5 %ﬁOCOtXLI or extract thereof
in each coo SFodtitt 6FPSThePr edERE |nv t iR ST Bed MHRd i s
i ndi vi dual Iprdﬂéﬂm]ynédmﬂmmmsjlt@gwombdmﬁs eftlebofotdrgidratiré he fe/ ment ed
soybean hypocot yl the type of c¢ooked rice, product, the

A?ﬁt ract thereof, %[e
expected 5 effect or FheF| PRE BXrrastdnny e Fend 108AHe RELERCE his f e5Rherieed
soybearedtype@obystam ext eaablideieahing theceosked Tl'lé"ec@IEEEtCibn' ®f the

generally 0,01 to 2.5 . % referabl 0.02 to 0.5 . % and nore
preferably r@sq o %trf?tvwls 9 it )2 R‘Jf@)lcé&inbnqmﬁeetﬁmswh as

i nvention pfoViERS cs0LP @&mlqlmlgagl&lge equol -cont ai ni ng fernmented soybean
hypocotyl or extract thereof. The soup of the present invention

is not particularly TR Heigh@xiagct nehirlel sodahedr Banftaru - lc opriorims, a
ni nest rone, s n - 15%he e t ai_pji;n
ORI SaHBun@NdrPela0en 18RRe Laph EBnQélri]lm?OU%ﬂ%tatﬁﬁg Aplgng

ferment ed soybean hypocotyl O extract th In eac e present
i nvent i%n i sselokaviangi tiagluding i Elyicigekndgapyuntist efdi wegortworal neeltlo ashe
equol conteg&u 4 the fermented soybean hypocotyl or extract thereof, the
type of soup, tlhe expected effect or the 20 |like. For exanple, the content
of the fernented soyBean hiypdgot gktoacextitast theaiodd i nrt hetspupl+ls is

gege[ gl l)yS \A\Sx%%;oc(eéStWth%gcﬁl%w?_ngbéé/epo 112to 1 w. % and nore preferably
Step 1-2
30 After removing the extractant from the liquid extract
obtained in Step 1-1, the residue is subjected to extraction
using et:hanol as an extractant, and the 1liquid extract is
isolated (Step 1-2).
In Step 1-2, the removal .ocf the extractant from the

35 1liquid extract obtained in Step 1-1, and another extraction of



25 Exanpl es The follow ng nore specifically explains the present
i nvention with reference to Reference Exanpl es, Exanples etc. The present
invention is however not limted to these exanples. Reference Exanples 1-1
to 1-3 30 Production of Equol -containing Fernmented Soybean Hypocotyl
Soybean hypocotyl powder, arginine, and-®ater were nmxed to prepare a
soybean hypocotyl solution (material) having a conposition as shown in
Table 1. A theturcobialiedratiduien ut BEERNUBRLIEOGE) awad theocol deéddonnofhi s

soybean hyppcot yl. ution_ of 5 .and _the.sanple was subjected to
stationary g%%té%gag%rgégrag%lgr%oﬁggrﬁ‘jS?ug arde eaﬁ?@?bﬂ%%kgéﬁa??igﬁs.
After that, thdee r eSulStiepg I-€r neht aroducisiainutMearmogdc Ul t i e thel wWdoahdn Wag .

sterilized eat,ing for inyte at 100.C, followed, by drying at 80 C
The dried pE%%‘SﬁatJ\?&sMSE%%%s‘géd HH‘P@‘_%OW%W@%?& honogeni zer 5 to
obtain feernented soypeanihypogokxtrpemwdesllected in stabl e-2 hpwsiddes
viable cell count_and pH of the culture after 96 hours culture, the anount

of ferment eBPSHASeaf Yooy SRSy V1] cEPREAINTI LFRIANSE cHHleR e
the fernmented,sdiganchypessd Yl apoveer - odromdihe datagiblid _Se%é]%% that 10

fermentation of soybean hypocotyl powder using equol -praoducin acteria
produces ecqetaitiechini gierfiiZciensybiectmel trapie fpllRein®dEtepr] 1R3f . Ex. 1- 2

Ref . Ex. 1- 3 &ompasiqti on of Soybean Hypocotyl Solution (Material) Soybean

Hypocot yl Povﬁv'—gdry w') 0.25 g 0.5 g 0.75 g

10 After removing the extractant from the liquid extract

obtained in Step 1-2, the residue is suspended in hexane to

isolate an insoluble matter (Step 1-3).

In Step 1-3, the removal of extractant from the liquid
extract obtained in Step 1-2 may be performed by a publicly-known
15 method such as disﬁillation under reduced pressure, drying or the

like. o

The extractant is removed from the liquid oxtract
obtained in Step 1-2, and hexane is added to the residue
(hereinafter occasicnally referred to as "second material

20 residue") to suspend the residue in hexane.

The extraction in Step 1-3 uses hexane in an amount of
1 to 50 parts by weight, and more preferably 5-10 parts by weight,
per part by weight (dry weight) of the second material residue. -
The conditions for the extraction in Step 1-3 are not

25 particularly limited. For example, a warm or cold dipping
extraction method may be adopted. More specifically, hexane is
added to the second material residue, and the mixture is allowed
to stand or stirred for at least 5 minute at room temperature,
preferably 3 minutes to an hour at room temperature.

30 After such suspension using hexane, equol 1s extracted
as an insoluble matter. Therefore, by collecting the insoluble
matter, an equol-containing extract is obtained. The collection
of the insoluble residue is performed by a publicly-known method
such as filtration or centrifugation.

35 Through Step 1-3, lipid-soluble impurities are removed



Arginine 0.005 g 0.005 g 0.005 g Water Appropriate Quantity Appropriate
Quantity Appropriate Quantity Total Amount 5 m 5nl 5m. PH 6.75 0.03
6.54 0.02 6.39 0.03 Analytical Result of FeLmented Liquid Viable
Bacterial Counts of Fernented Liquid (I o__g31c_f u/m) 7.9 0.18.2 0.1
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from the liquid extract obtained in Step 1-2. The insoluble
residue obtained in Step 1-3 is subjected to the following Step
1-4,

Step 1-4

Step 1-4 comprises subjecting the insoluble resudues
obtained in Step 1-3 to extraction using a mixed solution of
hexane and ether as an extractant, and collecting the resulting
liquid extract (Step 1-4).

The ether, as one of the components of the extractant
used in Step 1-4, is not particularly specified. Examples of the
ether include dimethylether, methylethylether, and diethylether,
and they may be used singly or in combination. Among them,
diethylether is particularly preferred because of its equol
refining efficiency.

7 The mixture ratio of the mixed solution of hexane and
ether used in Step 1-4 is not particularly limited; however, to
cbtain equol of desired purity, the ratio of hexane to ether ih
volume is 10:90 to 20:80, and preferably 30:70 to 25:75.

The extraction in Step 1-4 uses the mixed solution of
hexane and ether in an amount of 50 to 5000 parts by weight, more
preferably 200 to 1000 parts by weight, per part by weight (dry
weight) of the insoluble residue obtained in Step 1-3.

The conditions for the extraction in Step 1-4 are not
particularly limited. For example, a warm or cold dipping
extraction method or percolation method may be adopted. More
specifically, the mixed solution of hexane and ether is added to
the insoluble matter obtained in Step 1-3, and the mixture is
allowed to stand or stirred for at least 10 minutes at room
temperature, preferably 15 minutes to 30 hours at room
temperature. |

After such extraction, the liquid extract is isolated
to obtain equol. The collection of the 1liquid extract is
performed by a publicly-known method such as filtration or
centrifugation.

Step 1-5
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8.3 0.2 PHof Fermented Liquid 7.00 0.03 6.88 0.01 6.76 0.02 Analysis
of Conposition of Fernented Soybean Hypocotyl Powder in terns of |soflavone
Equol 3.85 ny(-) 3.44 ny(-) 5.38 ng (48.9 w.% Daidzein Conpounds n.d.(-)
n.d. 1.18 ng (10.7 wt.% Genistein Conpounds n.d.(-) n.d. 1.45 nmg (13.2
w. % -32-
The liquid extract obtained in Step 1-4 1s subjected to
silica gel chromatography to obtain an equol-containing fraction
(Step 1-5).
Step 1-5 may adopt any kind of silica gel
5 chromatography that uses separate columns each containing silica
gel as a filler. Examples of silica gel column chromatography
include open column chromatography that causes a solvent flow by
gravity drop, flash column chromatography that makes a solvent
flow using a pump, and high-performance liquid chromatography.
10 Open column chromatography and flash column chromatography are
particularly preferred, as they can be easily carried out in an
industrial manner. When carrying out silica gel column
chromatography, it is preferable to use a mixed solution of
hexane and ether as a mobile phase (developing solvent) to
15 further improve the eguol refining degree. The ether used for the
mobile phase is not limited. Examples of the ether include
dimethylether, methylether, and diethylether, and they may be
used solely or in combination. To improve the equol refining
" degree, the ether is preferably the same as that used for the
20 mixed solution of hexane and ether in Step 1-4. 1In the elution of
equol using silica gel column chromatography in Step 1-5, it is
preferable tc use a mixed solution of hexane and ether identical
in composition to that used in Step 1-4 as the initial mobile
phase, and the ratio of ether is gradually increased according to
25 the gradient method. Such an increase of the ratio of ether in
the mobile phase causes the equol to separate from other
impurities, together with the mobile phase in which hexane and
ether is mixed at 40:60 to 20:80, more preferably 30:70 to 25:50.
Thereafter, the fraction containing equol having been eluted by
30 silica gel column chromatography 1s isolated to obtain highly
pure equol. Then, the extractant is removed from the equol-~
containing fraction by a publicly-known method such as
distillation under reduced pressure, drying or the like. This
removes most of the impurities from the fraction, thereby leaving

35 a highly pure equol solid.
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In the anal ysis of isoflavone conposition 5 in the table, the value on the
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20 is 80 to 92 vol.%, preferably 90 to 97 wvol.%. Ensuring this
concentration, it is possible to obtain a liquid extract with a
high equol content.

One preferable extractant used in Step 2-1 is aqueous
ethyl acetate.

25 The extraction conditions are not particularly limited,
and a warm or cold dipping extraction method or the like may be
used. More specifically, an extractant is added to the equol-
containing substance, and the mixture is allowed to stand or
stirred for at least 30 minutes at room temperature, more

30 preferably for 1 hour to 50 hours at room temperature.

The conditions in the Step 1-1 extraction are also not
particularly limited, and a warm or cold dipping extraction
method, percolation method or the like may be used.

After such extraction, equol educed in the liquid

35 extract is isolated by a publicly-known solid-liquid dividing



N.D. 632.0 ng Daidzin 566.4 ng 29.7 ng Ml onyl dai dzin 124.9 ng N.D.

Acetyl daidzin 364.8 ng 25.4 ng Daidzein 7.1 ng 24.4 ng D hydrodai dzein N. D
49.4 nmg Genistin 111.7 ng 3.2 ng Malonylgenistin 35.1 ng N D
Acetylgenistin 146.1 ng 3.7 ng CGenistein 0.9 ny

_34_
method such as filtration or centrifugation. The obtained liquid
extract is then concentrated, for example, under reduced pressure
to obtain an equol concentrate. The equol concentrate thus
obtained is subjected to the following Step 2-2.
5 Step 2-2

The equol concentrate obtained in Step 2-1 is subjected
to silica gel column chromatography to obtain an equol-containing
fraction (Step 2-2).

In Step 2-2, the equcl concentrate obtained in Step 2-1

10 may be directly subjected to silica gel column chromatography.

Further, if the extraction in Step 2-1 is carried out
with an aqueous solvent containing alcohol, an equivalent amount
of ethyl acetate and water that is 5 to 10 times in volume the

concentrated liquid extract are added to the concentrate, and the

15 ethyl acetate fraction is separated and concentrated to be
subjected to column chromatography. This column chromatography in
Step 2-2 may be any kind of chromatography that uses separate

columns each containing silica gel as a filler. Examples of

<
:
i
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i
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silica gel column chromatography  include open  column
20 chromatography that causes a solvent flow by gravity drop, flash
column chromatography that makes a solvent flow using a pump, and

high-performance liquid chromatography. Open column

chromatography and flash column chromatography are particularly
preferred, as they can be easily carried out in an industrial
| ‘ 25 manner.

In the silica gel column chromatography in Step 2-2, it
is preferable to use a mixed solution of an ethyl ether or ethyl
acetate solution (Solution A, hereinafter) and an n-hexane,
petroleum ether or n-heptane solution (Solution B, hereinafter)

30 &as a mobile phase. The ratio of Solution B in the mixed solution
is 2 to 50 parts by volume, more preferably 3 to 10 parts by
volume, per part by volume of Soluticn A.

The liquid extract obtained in Step 2-1 is thus

subjected to silica gel column chromategraphy to isoclate the

? 35 eguol-containing fraction.

9
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5 D hydrogenistein N.D. 112.0 ng Aycitin 331.7 ng 53.6 ny
| o c
2

nylglycitin 65.0 ng N.D. Acetylglycitin 169.2 ng 34.8 ng Aycitein 19.1
92.3 ng Dihydroglycitein N.D. 8.2 ng Total Isoflavones 1942.0 ng 1291.2

.D. refers to "Not Detected" Table 33dutritional ConponentPer 100 g
nponent Pre-fernment ati onPost -fernentati on

The equol-containing fraction obtained in Step 2-2 is
subjected to Step 2-3
Step 2-3

The solvent is removed from the equol-containing

5 fraction obtained in Step 2-2, and the resulting residue is
subjected to recrystallization. The precipitated crystals are
then isolated (Step 2-3).

The removal of a solvent from the equol-containing

fraction obtained in Step 2-2 may be performed by a publicly-
10  known solvent removal method, such as concentration under reduced
pressure.

The solvent used for the recrystallization in Step 2-3
is not particularly limited as long as it can be used for the
recrystallization of equol. A typical solvent is a mixed solution

15 of ethanol and water (agueous ethanol solution), ethyl acetate, a
mixed solution of ethyl acetate and hexane, or a mixed solution
of ethanol and hexane. . The mixed solution of ethyl acetate and
hexane and the aquecus ethanol solution are particularly
preferable. More specifically, the mixed solution of ethyl

20 acetate and hexane typically contains ethyl acetate and hexane at
a volume ratio of 10:1 to 1:10. The ethanol concentration of the
aqueous ethanol solution wused for the recrystallization is
typically 30 to 90 vol.$%, preferably 40 to 70 vol.$. By carrying
out the recrystallization using the mixed solution of ethyl

25 acetate and hexane or an agqueous ethanol solution adjusted to the
foregoing concentration, the purity of the resultant equol
further increases.

The recrystallization in Step 2-3 can be carried out
using a general method. For example, a solvent for

30 recrystallization is added to the residue resulted from the
removal of solvent from the equol-containing fraction obtained in
Step 2-2, and the residue is dissolved in the solvent by heating.
The solution is then cooled to precipitate equol crystals. To
further facilitate or accelerate equol crystallization, eguol

35 crystal seeds may be inoculated in the sample.
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otein 38.1 g 38.3 g Fat 13.0 g 14.5 g Ash 4.3g 4.0 ¢
g Dietary Fiber 10.5 g 10.2 g Energy 414 kcal 411
2 g Raffinose 1.37 g 1.34 g Stachyose

Moi sture 3.2 g 6.2 g Pr

Saccharide 30.9 g 26.8

kcal Sucrose 7.95 g 7.4
_36_

The temperature condition in the crystallization is
determined according to the boiling point and the freezing point
of the solvent. Generally, the residue is dissolved at about the
boiling point of the solvent, and crystals are precipitated at

5 about 0 to 25°C.

3. Food Material

The present invention further provides a food material

in which the egquol-containing fermented soybean hypocotyl or its

10 extract is dispersed in cacao mass. The following describes the

details, such as the ingredients, of the food material of the
present invention.

Equol-containing Fermented Soybean Hypocotyl and Extraction

thereof
- 15 The equol-containing fermented soybean hypocotyl used
for the food material of the present invention is the same as the
equol-containing fermented soybean hypocotyl described above in
the section "1. Production Method for Equol-Containing Extract".
The equol-containing fermented soybean hypocotyl may be used for
20 the food material of the present invention immediately after the
fermentation, or afteér dried into a dry solid as required. To
improve the conservation stability of the equol-containing
fermented soybean hypocotyl, it is more preferable to solidify
the equol-containing fermented soybean hypocotyl by heated air-
25 drying or the like. The air-dried equol-containing fermented
soybean hypocotyl may be further processed into powder as
required.
The extract of the equol-containing fermented soybean
hypocotyl designates an eguol-containing extract resulted from
30 solvent extraction with respect to the eguol-containing fermented
soybean hypocotyl.
The extract of the equol-containing fermented soybean
hypocotyl is not particularly limited; however, the extract is
preferably the equol-containing extract obtained by the method

35 described above in the section "1l. Production Method for Equol-



9.04 g 8.38 g Trans Fatty Acids N.D. N D Phospholipids(as stear-, ol e-,
and lecithin) 3.33 g 2.92 g Free Arginine 881 ng 12 ng Free Onithine N D.
1.06 g Soyasapogenol A N.D. N.D. Soyasapogenol B N.D. N.D. Soybean Saponin
3.6 g 3.8 g -55- Reference Exanples 1-5 to 1-11 Production of

Equol - cont ai ni ng Fer ment ed Soybean Hypocod¥t

Containing Extract", more preferably the equol- contalnlng extract
obtained by Production Method I described above. The extract of
the equol-containing fermented soybean hypocotyl of the present
invention may be used in a liquid state; however, it is more

5> preferable to solidify the 1liquid extract by removing the
extractant.

The food material of the present invention may contain
either of the equol~-containing fermented soybean hypocotyl or the
extract thereof; however, the equol-containing fermented soybean

10 hypocotyl is nutritionally preferred.
Cacao Mass

Cacac mass is a food material mainly used as an

ingredient of chocolate. The cacao mass is obtained by processing
.cacao beans with fermentation, torrefaction, and grinding. The

15 cacao mass used as a food material of the present invention is
not particularly 1limited, as long as its safety as a food
material is approved.

Proportion of Equol-containing Fermented Soybean Hypocotyl or

Extract Thereof and Cacao Mass

20 In the food material of the present invention, the
proportion of the equol-containing fermented soybean hypocotyl or
extract thereof and cacao mass is not limited; however, in order
to improve the flavor of the food more preferably, the proportion
of cacao mass is generally 10 to 2000 parts by weight (dry

25 weight), preferably 20 to 900 parts by weight, more preferably 20
to 400 parts by weight, based on 100 parts by weight of the
equol-containing fermented soybean hypocotyl or extract thereof.
Particularly, when using the equol-containing fermented soybean
hypocotyl, the proportion of cacao mass is generally 100 to 2000

30 parts by weight (dry weight), preferably 200 to 900 parts by
weight, and more preferably 200 to 400 parts by weight, based on
100 parts by weight of the equol-containing fermented soybean
hypocotyl or extract thereof.

The food material of the present invention may consist

35 only of the equol-containing fermented soybean hypocotyl or
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In these exanpl es, fernented soybean hypocotyl powder 5 (Reference Exanpl es
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preferably 70 to 95 wt.%, based on the gross amount of the food
material of the present invention. By thus adjusting the
proportion of the ingredients, the useful biocactivity derived
from the equol-containing fermented soybean hypocotyl can be
effectively expressed, and the food will have a good flavor.

Arbitrary Ingredients

Insofar as the effects of the invention are not
impaired, the food material of the present invention may contain
various 1ingredients in addition to the (a) equol=-containing
fermented soybean hypocotyl or extract thereof, and (b) cacao
mass. |

_ Examples of suitabie ingredients for the food material
of the present invention include sweeteners such as sugar,
trehalose, acesulfam K, =xylitol, scralose, erythritol, aspartame
and starch syrup; oils and fats such as cacao butter or vegetable
oils; emulsifiersl such as soybean lecithin; perfume; perfume
preparations; milk; and water.

Form of Food Material

The shape of the food material of the present invention
is not particularly limited, and may be a form of powder, granule,
chip, or plate, depending on the target product form of the food.
To make good use of the texture characteristic of the food
matérial of the present invention in the product, the food
material is preferably processed in the form of a granule or a
chip, particularly preferably a granule or a chip of about 30 to
1000 mg per piece.

Production Method for Food Material of the Present Invention

The food material of the present invention is prepared
by mixing the equol-containing fermented soybean hypocotyl or
extract thereof, cacac mass, and other necessary ingredients at a

temperature where the cacao butter in the cacao mass dissolves



1-6 (61.3 w.%
1.45 ng 3.00 ny
6.43 ng 0.61 ngy
w.% Ref.Ex. 6.

4. 7wt 0/<) (3.4 W.% (30.6 wt.% Ref.Ex. 5.38 ngy 1.18 ny
(48.9 Wwt.9% (10.7 wt.9% (13.2 wt.% (27.2 wt.% Ref.Ex.
My 2.62 ny 1-8 (63.4 wWt.% (6.0 wt.9% (4.7 w.9% (25.8
0.

51 ny

(
1-
0.48
05 ny _39-
(preferably 30 to 50°C), and then cooling and solidifying the
mixture. As a result, the food material of the present invention
in which the equol-containing fermented soybean hypocotyl is
dispersed in cacao mass 1is prepared. As required, the food
5 material of the present invention is subjected to pulverization,
trituration, sizing or the like to be formed into a desired shape.
Alternatively, the food material of the present invention may be

shaped using extrusion granulation during the production.

Use of Food Material

10 The food material of the present invention may be
incorporated into wvarious kinds of foodstuffs, as a raw material
of an equol-containing food, or as a food additive. The present
invention also provides such equol-containing foods made of the
above-described food material.

15 : The equol-containing food of the present inventidn is
not particularly limited, and includes baked confectionaries and
frozen desserts.

' Examples of the baked confectionaries include various
glutinous rice crackers; wheat crackers such as wafers or

20 waffles; biscuits; cookies; soda crackers; pies; cakes:
doughnuts; and bread. Examples of the frozen desserts include ice
cream, shaved ice, and ice pops.

Among them, baked confectionaries are one of the
suitable forms of equol-containing food. Particularly, a baked

25 confectionary made of soybean powder contains not only equol but
also other soybean-derived useful components; therefore, the
baked confectionary is highly useful, providing a superior health
maintenance effect.

One preferred example of the baked confectionary made

30 of soybean powder contains soybean powder, egg, and butter, but
no wheat. The soybean powder to be used for this type of cookie
is preferably processed by heating or the like to deactivate or
diminish the lipoxygenases and to remove or reduce the soybean
smell. Such a baked confectionary can be produced by, for example,

35 using 0 to 35 parts by weight of egyg, 10 to &5 parts by weight of
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butter, 0.1 to 50 parts by weight of the food material of the
present invention, and other ingredients, per 100 parts by weight
of soybean powder. These ingredients are mixed with an
appropriate amount of water to make the dough. The dough is then
formed into a predetermined shape, and baked at about 60 to 250°C
for 2 to 60 minutes.

The proportion of the food material of the present
invention in the equol-containing food is not particularly
limited, and is adjusted depending on the eqﬁol content in the
food material of the present invention, the form of the equol-
containing food or the like. The proportion of the food material.
of the present invention is generally 3 to 30 wt.%, preferably 5
to 20 wt.%, and more preferably 5 to 8 wt.%, based on the total
amount of the materials of the equolncontéining food.

Further, the proportion of equol in the equol-
containing food is generally 0.002 to 0.1 wt.%, preferably 0.004
to 0.05 wt.%, and more preferably 0.005 to 0.03 wt.%, based on
the total amount of the materials of the equol—contéining food.
By ensuring this proportion of the food material of the present
invention, +the wuseful bioactivity derived from the equol-
containing fermented soybean hypocotyl is expressed in the food,
while maintaining the good flavor of the eguol-containing food.

The equol-containing food is produced by mixing the
food material of the present invention with a predetermined
amount of the other ingredients, and subjecting the mixture to
forming, baking, cooling etc. depending on the target form of the
food product. The equol-containing food is made of an equol-
containing fermented soybean hypocotyl, and contains various
useful bioactivity materials including equol, thereby expressing
various bioactivities or pharmacological activities. Therefore,
the equol-containing food is useful not only as a general food
but also as a food for specified health wuse, nutritional
supplement, functional food, invalid food or the like. :The food

containing the fermented soybean hypocotyl of the present

invention is particularly useful as a nutraceutical product.



15 The value in the upper colum denotes a content (ng) of each
i sof | avone per gram of the fernmented soybean hypocotyl, and the value in
the | ower colum denotes the ratio (wm. 9% of each isoflavone to the gross
i sof | avone amount (100 wt. % in the 20 f_g’rrent ed soybean hypocotyl.

Ref erence Experinment Exanple 1 Allergen Confirmation Test Soybean
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exi st ence ofPTEVEEEYRHAS orn trteaténgolvasdrtai misgatet| ent esyngayhean nhypenod vl
produced in -1 exam.ned using,the following test. 5
First, an a&%?lfggélﬁggg ?in%%%g%% t §@§O 1258 6Nt é?%sﬁgtf'%rr]?éfﬁ?éar%%ea‘?fld
hypocotyl olstedizhedii¢ n sRetieoesic eoExdiml eblodd Weisoladttesdol 0 1aRe®X trcdinbt bh,
buffer (dri 4C1 7.5, contai.,ning 1M EDTA and an appropriate anount of
pr ot easegi n?\s’l’@%t g;?{'e rsanpt®NRss stithesdt f | FEnERP+act OBesklYer - s®dubl e

conponent . BierdBiseswhirt hgnlaiyt, i eRe Wagudl-cbat &oh iy E%Bﬁvfstélﬁt%m% de e
content to gbtain a liquid extract. Al proteins contained in this liquid

extract wer ETGEEBEIYY T ngtEETEEE n O&ssdpdefinidm ( BPRadnt Fort heost— he
maj or al | er genspalya¥, sydHiQls @BP8K, JoraiRhubil, MyX, 0l e0si ra,isgggl%éryol}s in

inhibitor) contained in the liquid extract 15 were det'ected using stern

blotting. FOLEAEE 295 WOBBRari son, the detection of total protein and

all ergepgwas carri edqgdt idrdide same,am usj - eap cotyl edan pawder
and soybean hypocotyl powder, i net ead of ﬂ\oé“ ?%Ir@"rgraelf\rﬁé g@%@a eﬁy%%oﬁfl.

FIGS. 1 to desapwindit ferendingFl @ thehosmpalhecomsuitt 20 frae thwddetapdi on

of total prgteins F\gordmS 1 t for,.the detection of Gymi, G180K,
and GT28K; G @pshgv\gf}t,%eet :&g’gﬁﬁ‘?‘g‘%br"% frhe (dpgagy PL7S gl obulin -
m x, ol eosi A: Heefls ofp¥eniowhiBsiver . These results show t hat

the major allergen c e a .25 soybea r a soybean hypqcotyl is
reduced in the equol ?g%ngg?%nﬁg l%’érfaﬁgr{?réog 5aﬁr%%‘gec%t‘ér.loli‘§aﬁ% pf
Productli®on &bod&qoahtaioningi wheg eBubl actntabnanp| Eedmdntdd aby®ebANhfhocotyl

Equol - cont aj pi Extract, by Production Methaod |, 300ne gram of the
equol - cont aéljﬁi %HISF%n k(laecf‘y%’(f{]bearcﬁztz"f’i'ﬁ}‘Bg)‘?:%t VT pbigierf9dsduetd tsdepraseatsane

condi ti ons asvéntiRef drencdeExoaptesyck,t @idtuas A3 Blefhy tARJds
f r

extract ant cgsor%i ng to Table 5; and 120 m nutes of shaki ng was “perforned
at room t enPerat ure. %l’%é:ftﬁ@??rjt%% r eSFRRAPIResi digECTt-PBERaser diqealst er )

was renovedphycesarid ihegat pesdidrd, SOFadie Bast Ll 6@ ssed®XdAChHrddd-qui d
Ext ract201- 1", he({ e%' negst ergr.eaNext ,. Liquid %xt ract dpﬁsi nsgse an d:egsa%gé%%dgrg,’

canne (o) ds, frozen desserts, processed soybean foods,

cooked rice products, and soup.

The following explains in detail the equol-containing
fermented soybean hypocotyl and the extract thereof, and each
form of food provided by the present invention.

25 Equol-Containing Fermented Soybean Hypocotyl and Extract Thereof

The equol-containing fermented soybean hypocotyl or
extract thereof used for the present invention is the same as
that used in the section "3. Food Material".

The food of the present invention may contain any of

30 the items in the foregoing list of equol-containing fermented
soybean hypocotyls or extracts thereof. The food of the present
invention preferably contains an equol~containing fermented
soybean hypocotyl.

Forms of Food

35 The equol-containing fermented soybean hypocotyl or



5 m of liquid extract ("Liquid Extract 1-2", hereinafter).Liquid
Extract 1-2 was then evaporated to dryness using an evaporator to obtain a
solid extract. Further, another 20 m of extractant of the same 10
conposition was added to Residue 1, and 120 m nutes shaki ng was perforned
at roomtenperature. Thereafter, the resihgdue was renoved by centrifugation
to isolate a liquid extract (Liquid Extract 2-1, hereinafter). Liquid
Extract 2- lexmsadtherhewemyforiat eff fieatdrynéss pusivegtang evaperadiding Srartoak

et hanol was  added thereto, 15 and 18,ninutes of igakin was perfolLmed, at
r oom t enper & IFAFESTRE: EXFP RIS (RSLRELRY FERRSUPE 9%%Pé%?§§enP?F?QR$§PF6ﬁrto

i sol ate an gxdgtaetic( " hisiitdopxll acind- detabel i Nakhafdme Li @i dedXt Hasbq2- 2
was evaporated to dryness using an evaporator to obtain a_solid extract.
20Tabl e 5 NebRl&SEerERLr d6Vaht r@g\#ﬁd@%i S iptvisgerdeCanPizpbes £t Haisitinal

Sol uti o CORSRAIFNING 2Be¥ty, Y0 8fq Etdianakiand 75ql; oY Py Puridd ed \é\é@@r
50Et Et hanol SoLuplon contai ni ng 50 vol. % of Et hanol andy50 vol . &)o
Purifi ed WweertaipEngEtiiRadolisSsudtibhe cbox athe npredenvlon BoftEainent afd 25

Extracts 1 Eodied HobtaRnd Pagke Foftanditatoaty REPHEES 2 are"
subj ect ed twasttduperbayer cheoopawgglaphyifcidersanalofsi smiddl earagelii | e@opbase,
hexane: Chlﬁgégf§1g51§}h¥£e various forms of food of the present invention
10 may be provided as functional foods effective for those diseases
or symptoms. More specifically, the food of the present invention
containing fermented soybean hypocotyl is not only useful as a
general food, but also useful as a food for specified health use,
a nutritional supplement, a functional food, an invalid diet food
15 or the 1like. The food of the present invention containing
fermented soybean hypocotyl is particularly wuseful as a
nutritional supplement.
The following explains specific examples of the food

forms of the present invention.

20 (1) Beverage

The present invention provides a beverage containing
the equol-containing fermented soybean hypocotyl or extract
therect.

The beverage of the present invention may be any kind

25 of beverage; however, it is suitable for beverages containing
fruit Jjuice; beverages containing vegetable Juice; carbonated
beverages such as sparkling water, cola, a fruit-juice-containing
carbonéted.'beverage, ginger ale, soda; soft drinks such as a
sports drink; coffee beverages such as coffee or milk coffee;

30 teas such as English-style tea, green tea, or oclong tea; cocoa;
lactic acid bacteria beverages; milk beverages such as cow's milk,
fruit-flavored milk, or sour milk beverages; alcoholic beverages
such as beer, shochu (distilled spirit), whiskey, cocktails, or
shochu mixed with soda water.

35 The content of the equol-containing fermented soybean



25 acetate =1:1:1 (volune ratio) was used for equol detection; and ethyl
acet at e: propanol : chl or of or m net hanol: 0. 9% C1=25: 25: 25: 10: 9 (vol une rati o)
was used for saponin detection) so as to nmeasure saponin content and equol
content. The weight of the solid -58- extract obtained from Liquid Extract
1-2 and its equal concentration were neasiied. FIGS. 4 to 7 and Table 6
show the results. FIG 4 shows the results of TLC analysis of the equal
contents inNYPGGPEYExCracxErech dhgreod; im Gadh sheveradee gsthe spBesdntTLC
anal ysi s of j ni i Cco nt s:.44 14 quid ;Ext.r.act. - 2-2. FIG 6
shows the réglﬁlgtrlgﬁg? T%SC aﬁgtl'eys%sﬁ%‘&it'he aeguoﬁsco%?'géfr%dl?dn%ﬁ qtﬁeazen%&erdact
1- 2 and Resid@gerdinant mhg ezushoventtant riesthe sfarimeTit€danayiysirs hgbotdtss1

saponi n con i i Gul t t.21- Residue 2. 10According_to the
figures, i tto\;\%gts?%; 55%%116_1 %a%ov\%;(’le%ﬁ%hE%%u%ﬂj%egﬁtrSfJﬁf ngh? e HETT 8% § P
hypocot yb wabesuljkect edFe: ehamebd,r atlé ovonisérity ef hahel ferhenedd r 86¢bean
contai ned a unt._of ojl,. and the equaql recovery rate was low. In
contrast, mﬁ&ﬁggﬁ‘ﬁgo&ole?‘%ﬁ?gi S erlﬁeﬁlf‘%aoef?r?gﬁbégng?ﬁ%ééﬂy@-%sto
subj ected t a5t e, e} r acefammblsi 0g1aRoaqUEBSS £t BaMOhord Ne-draehysy an 20f i |

was suppres eg, nd, the equopl recovery rate increased. Particularly, it
becane cl ea?' h‘?ﬁ‘? WSy AL eous et hanol sol ution having an ethanol .

concentrati qn) obiegtmMolsupPlahary ficantly increases the equol 20 collection
rate. Further, 1T was_al'so found that extraction using a 75 vol. 9% ethanol
mi ni mi z8$ the extracthP8n RiCSERt CHHIBEANS. PIRTHERS! nbr diehaxor dipplamenthe

fact that sapepiihidy %@nﬁﬁunéi-%&ﬁaﬁﬂ?h?t e cﬁﬁ%ﬁ;ﬁ?é%yﬁ?ﬁodc%%ﬁ or,

saponin can be renoved w t hout reducl ng the equa ] ecting the
resi due, whe¥h3fs Srepfai ned by renoving solvent fromlLiquid Extract 1-1,

to extraction using efhangl % p9-1.kab - ai,ni ng Fernent ed .

Soybean Hypocotyl Solid Extrﬁnac?écgﬁgec%ig%%rrxggsﬁé%}%n@t?gctt%f- PR St

Type Anpunt 1mgeetiay £xt maett | bimitgy, E@ndConteidgsngy sofE@el, a tablet,
15 powder or the 1like, among which a softgel is particularly

preferred. The softgel or powder is preferably contained in a
capsule gt a predetermined amount.
One of the suitable embodiments of the softgel of the
present invention is a softgel that contains gelatin, water and
20 glycerin having the equol-containing fermented soybean hypocotyl
or extract therein. The softgel may further contain other
additives such as soybean o0il, beeswax, lecithin, or B-carotin.
The content of the equol-containing fermented soybean
hypocotyl or extract thereof in each dietary supplement of the
25 present invention is not limited, and is individually determined
according to the equol content in the fermented soybean hypocotyl
or extract thereof, the type of supplement,‘the expected effect
or the like. For example, the content of the feﬁmented soybean
hypocotyl or extract thereof in the dietary supplement is 2 to
30 100 wt. % (dry weight).
(3) Creamy Food

The present invention provides a creamy food containing
the equol-containing fermented soybean hypocotyl or extract
thereof.

35 The creamy food of the present invention is not



Concentration (m.% Dry Wight (nmg) EQ. Content (nm) EQL Concentration
(wt.% EQ. Collection Rate (%9 EQ. Concentration Rate 25Et 1 5.38 0.54 43
1.78 4.14 33.1 7.7 50Et 1
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particularly limited and may include whipped cream, custard cream,
butter cream, fresh cream, and coffee whitener.
The content of the equol-containing fermented soybean
hypocotyl or extract thereof in each creamy food of the present
5 invention 1is not limited, and is individually determined
according to the equol content in the fermented soybean hypocotyl
or extract thereof, the type of creamy food, the expected effect
or the like. For example, the content of the fermented soybean
hypocotyl or extract thereof in the creamy food is generally 0.03
10 to 5 wt..%, preferably 0.15 to 1 wt. %, and more preferably 0.3
to 0.5 wt. % (dry weight}.
(4) Dessert

The present invention provides a dessert containing the

equol-containing fermented soybean hypocotyl or extract thereof.
15 The dessert is not particularly limited and may include
yoghurt, jelly, pudding, mousse or the like.

The content of the equol-contalning fermented soybean
hypocotyl or extract thereof in each dessert of the present
invention 1s not  limited, and 1s individually determined

20 according to the equol content in the fermented soybean hypocotyl
or extract thereof, the type of dessert, the expected effect or
the like. For example, the content of the fermented soybean
hypocotyl or extract thereof in the dessert is generally 0.03 to
5 wt. %, preferably 0.15 to 1 wt. %, and more preferably 0.3 to

25 0.5 wt. % (dry weight).

| (5) Snack

The present invention provides a snack containing the

equol-containing fermented soybean hypocotyl or extract thereof.

The snack is not particularly limited and may include

30 any western or Japanese sweets including baked or steamed
confectionary. Examples of the snack of the present invention
include candies, lollies, carxamels, pretzels, tablets, gums,
chocolates, cookies, bean confectionery, wafer, cheese crackers,
gummy candies, ordinary rice crackers, and Suhama (Japanese

35 traditional confectionery), dry confectionery, and Yokan (azuki



5.38 0.54 36 2.68 7.44 49.8 13.8 75Et 1 5.38 0.54 121 5.56 4.60 103.4 8.5
100Et 1 5.38 0.54 146 1.50 1.03 27.9 1.9 EQ represents equol. The

"concentration rate" represents the EQL concentration rate of the solid
extract when 5 assum ng the EQL concentration in the EQ.-containing
fermented soybean hypocotyl is 1. -45-

bean Jjelly), steamed bean~jam bun, bracken-starch dumplings,
pound cakes, apple pie fillings, savory snacks, and glutinous
rice crackers. BAmong them, one of the suitable embodiments of the
snack is a baked confectionery containing soy flour.

5 The content of the equol-containing fermented soybean
hypocotyl or extract thereof in each snack of the present
invention is not limited, and is individually determined
according to the equol content in the fermented soybean hypocotyl
or extract thereof, the type of snack, the expected effect or the

10 like. For example, the content of the fermented soybean hypocotyl
or extract thereof in the snack is generally 0.01 to 99 wt. &,
preferably 0.04 to 36 wt. %, and more preferably 0.08 to 18 wt. %
“(dry weight).

(6) Seasoning

i5 The present invention provides a seaéoning containing
the eqguol-containing fermented soybean hypocotyl or extract
thereof. '

The seasoning is not particularly limited and may
include barbecue sauce, sauce for Kabayaki (broiled seafood),

20  seasoning  of squid-chinmi, ketchup, tsuyu (soup), dressing,
sesame dipping sauce, snack seasonings and soy sauce.

The content of the equol-containing fermented soybean
hypocotyl or extract thereof in each seasoning of the present
invention 1is not limited, and is individually determined

25 according to the equol content in the fermented soybean hypocotyl
or extract thereof, the type of seasoning, the expected effect or
the 1like. For example, the content of the fermented soybean
hypocotyl or extract thereof in the seasoning is generally 0.04
to 40 wt. %, preferably 0.2 to 8 wt. %, and more preferably 0.4

30 to 4 wt. % (dry weight).

{7) Retort-packed Food

The present invention provides a retort-packed food
{retort pouch food) containing the equol-containing fermented
soybean hypocotyl or extract thereof.

35 The retort-packed food is not particularly limited and



S e

Exanpl e 1-2 Production of Equol -containing Extract by Production Method |
10l n this exanple, equol-containing fernented soybean hypocotyl powder was
produced under the same conditions as in Reference Exanple 1-3 except that
a different | ot of soybean hypocotyl powder was used. 30g of the
equol - cont ai ni ng fernmented soybean hypocdfyl 15 powder was added to 150 ma
of a 70 vol. % aqueous ethanol solution (100 m consisting of ethanol and
30 M of we@y)irFlubdsy VRriens asersrong whgtbdls BiHadaNg sdl saven Dreodxnd
consi sting eL.h I 1 f er))... ~and_gei ght r irrin

per f or ned at%rr o%lﬁn?{gn%%g%'u%e%ghﬁgt gﬁ%er%&?%’g 7 %Vg'r e%%e Ll?/:teZO i ?Jp\rﬁg% on,
t he resi duesareewasharremixh £or20C nasfe-atudeusioabhanpl bsef utdoobuhiyi agdt he

same conposji as_ t hat_ of e extractant. The filtrate and t | i qui
after washi Jﬁl];(jl':9\/\/%3rne ac%% e%g?eta‘g oot &t nf Iéer[f:Lixquiod: ei‘\>4<":t1 rpé’ct]souT%gl I&%ﬁ\ld%éiiﬁr act
was conéentcelatleid wnderbemdasdd prazass) ¢ tandbhaipremisol ek eXbnagishi25 (aThe
wei ght of the obtained sol.id extracgt a t he, wei ght of equol contai ned

t herei n and” ¥ E6ncertr élrjisglnézogkegaiw&ggi F{?rﬂ‘?‘fﬁ/dgjcf&% i HeatyericetePH;

di hydr ogeni si®ivagettbpsée) N, di hydroglystein were neasured, as shown in

Tables 7 and 8. -60- Table 7 Extraction Results for 70 vol. % Ethanol
Sol ution EQL -cont af # n§OResHenedti®y Baenl 19ppGesRiRg Cheeiited Sevbgan

Extract Veighto Ntorf UxtEXEEaehbBof 9)n 30a4X Y rdeh Shlhakeg) £8990,FALEQ

Cont ent _hug) EQL o
10 present invention is not limited, and is individually determined

according to the equol content in the fermented soybean hypocotyl
or extract thereof, the type of retort-packed food, the expected
effect or the like. For example, the content of the fermented
soybean hypocotyl or extract thereof in the retort-packed food is

15 generally 0.003 to 4 wt. %, preferably 0.0l to 0.8 wt. %, and
more preferably 0.03 to 0.4 wt. % (dry weight).

{8) Processed Meat Product

The present invention provides a processed meat product
containing the equol-containing fermented soybean hypocotyl or

20 extract thereof.

The processed meat product of the present invention is
not particularly limited and may include sausages (dry, semi-dry,
bologna, wiener, smoke), liver paste, bacon, shoulder bacon, ham,
hamburger steak, and meatballs.

25 The content of the equol-containing fermented soybean
hypocotyl or extract thereof in each processed meat product of
the present invention is not limited, and is individually
determined according to the equol content in the fermented
soybean hypocotyl or extract thereof, the type of processed meat

30 product, the expected effect or the 1like. For example, the
content of the fermented soybean hypocotyl or exﬁract thereof in
the processed meat product is generally 0.02 to 0.4 wt. %,
preferably 0.1 to 0.8 wt. %, and more preferably 0.2 to 0.4 wt. %
(dry weight). '

35 {9) Fish Paste Product




Concentration (wm.% EQ Content (rug) EQ. Concentration (wt. % EQ
Collection Rate(% EQL Concentration Rate 161.40 0.54 158.98 1.98 98.5 3.7
DZN DZN Content (mg) DZN Concentration (w. % OZN Content (rag) DZN

" Concentration
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The present invention provides a fish paste product
containing the equol-containing fermented soybéan hypocotyl or
extract thereof.

The fish paste product of the present invention is not

5 particularly limited and may include boiled f£fish paste and
fishcake tubes. _

The content of the equol-containing fermented soybean
hypocotyl or extract thereof in each fish paste product of the
present invention is not limited, and is individually determined

10 according to the e@uol content in the fermented soybean hypocotyl
or extract thereof, the type of fish paste product, the expected
effect or the like. For example, the content of the fermented
soybean hypocotyl or extract thereof in the fish paste product is
generally 0.03 to 5 wt. %, preferably 0.1 to 1 wt. %, and more

15 preferably 0.3 to 0.5 wt. % (dry weight).

(10) Processed Egg Preduct

The present invention provides a processed egg product
containing the equol-containing fermented soybean hypocotyl or
extract thereof.

20 The processed egg product of the present invention is
not particularly limited and may include Japanese rolled omelet,
thick Japanese omelet, western-style omelet, and scrambled eggs.

The content of the equol-containing fermented soybean
hypocotyl or extract thereof in each processed egg product of the

25 present invention is not limited, and is individually determined
according to the equol content in the fermented soybean hypocotyl
or extract thereof, the type of processed egg product, the
expected effect or the like. For example, the content of the
fermented soybean hypocotyl or extract thereof in the processed

30 egg product is generally 0.03 to 5 wt. %, preferably 0.1 to 1
wt. %, and more preferably 0.3 to 0.5 wt. % (dry weight).

(11} Canned Focod

The present invention provides a canned food containing

the equol-containing fermented soybean hypocotyl or extract

35 thereof.



(Wm.% DZN Collection Rate (% DZN Concentration Rate (%9 6.00 0.02 0.00
0.00 0.0 0.0 DHD DHD Content (ugQ) DHD Concentration (w.% DM Content
(rug) "DHD Concentration (at.% DI D Collection Rate (% Dl D

Concentration Rate(%
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The canned food of the present invention is not
particularly limited and may include canned fruit such as c¢anned
oranges or canned peaches; canned seafood such as canned tuna or
canned sardines; canned jam; canned soup; and canned sauce.

5 The content of the equol-containing fermented soybean
hypocotyl or extract therecf in each canned food of the present
invention is not limited, and is individually determined
according to the equol content in the fermented soybean hypocotyl
or extract thereof, the type of canned food, the expected effect

10 or the like. For example, the content of the fermented soybean
hypocotyl or extract thereof in the canned food is generally 0.03
to 5 wt. %, preferably 0.1 to 1 wt. %, and more preferably 0.3 to
0.5 wt. % (dry weight).

{12) Bread

i5 The present invention provides bread containing the
equol-containing fermented soybean hypocotyl or extract thereof.

The bread of the present invention is not particularly
limited and may include a locaf of bread, French bread, stuffed
bread, melon bread, bean-jam bread, cream bread, jam bread, bread

20 rells, and croissants.

The content of the equol-containing fermented soybean
hypocotyl or extract thereof in each bread of the present
invention is not limited, and 1is individually determined
according to the equol content in the fermented soybean hypocotyl

25 or extract thereof, the type of bread, the expected effect or the
like. For example, the content of the fermented soybean hypocotyl
or extract thereof in the bread is generally 0.01 to 50 wt. %,
preferably 0.05 to 0.6 wt. %, and more preferably 0.1 to 0.3
wt. % (dry welght).

30 {13} Frozen Dessert

The present invention provides a frozen dessert
containing the equol-containing fermented soybean hypocotyl or

extract thereof.

The bread of the present invention is not particularly

35 limited and may include ice cream and sherbet.



9.00 0.03 0.09 0.00 0.00 0.00 OPT OPT Content (nmg) OPT Concentration (w.%
OPT Content (lug) OPT Concentration (wt.% OPT Collection Rate(% OPT
Concentration Rate (% 6.90 0.02 0.31 0.00 4.5
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The content of the equol-containing fermented soybean
hypocotyl or extract thereof in each frozen dessert of thé
present invention is not limited, and is individually determined
according to the equol content in the fermented soybean hypocotyl

5 or extract thereof, the type of frozen dessert, the expected
effect or the like. For example, the content of the fermented
soybean hypocotyl or extract thereof in the frozen dessert is
generally 0.03 to 5 wt. %, preferably 0.1 to 1 wt. %, and more
preferably 0.3 to 0.5 wt. % (dry weight).

10 (14) Processed Soybean Food

The present invention provides a processed soybean food
containing the equol-containing fermented soybean hypocotyl or
extract thereof.

The processed soybean food of the present invention is

15 not particularly limited and may include tofu, thick deep-fried
tofu, fried tofu mixed with vegetables, soy milk skin, fermented
soybeans, and soy milk.

The content of the equol-containing fermented soybean
hypocotyl or extract thereof in each processed soybean food of

20 the present dinvention is not limited, and is individually
determined according to the equol content in the fermented
soybean hypocotyl or extract thereof, the type of processed
soybean food, the expected effect or the like. For example, the
content of the fermented soybean hypocotyl or extract thereof in

25 the processed soybean food is generally 0.03 to 0.5 wt. %,
preferably 0.1-1 wt. %, and more preferably 0.3-0.5 wt. % (dry
weight}.

(15) Cooked Rice Product

The present invention provides a cooked rice product

30 containing the equol-containing fermented soybean hypocotyl or

extract thereof. The cooked rice product of the present invention

is not particularly limited and may include fried rice, pilaf,

rice gruel, steamed glutinous rice with chestnut, cooked white
rice, red beans rice, and rice steamed with meat and vegetables.

35 The content of the equol-containing fermented soybean



0.2 DHG DHG Content (ny) DEC Concentration (w.% DHG Content (nm)
DHG Concentration (wt.% DHG Collection Rate (% DHG Concentration Rate (%
32.7 0.11 6.96 0.09 21.3 0.5 CL? GY Content (rag) GY Concentration
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hypocotyl or extract therecf in each cooked rice product of the
present invention is not limited, and is individually determined
according to the eqﬁol content in the fermented soybean hypocotyl
or extract thereof, the type of cooked rice product, the expected

5 effect or the like. For example, the content of the fermented
soybean hypocotyl or extract thereof in the cooked rice product
is generally 0.01 to 2.5 wt. %, preferably 0.02 to 0.5 wt. %, and
more preferably 0.04 to 0.25 wt. % (dry weight).
{1le) Soup

10 The present invenfion -provides soup containing the
equol-containing fermented soybean hypocotyl or extract thereof.

The soup of the present invention is not particularly

limited and may include corn cream soup, consomme, minestrone,
onion soup, and potage.

15 The content of the equol-containing fermented soybean

A P

hypocotyl or extract thereof in each soup of the present
j “invention is not limited, and is individﬁally determined
according to the equol content in the fermented soybean hypocotyl
or extract thereof, the type of soup, the expected effect or the
20 like. For example, the content of the fermented soybean hypocotyl

Q

or extract thereof in the soup is generally 0.02 to 15 wt. %,

[+)

preferably 0.1 to 1 wt. %, and more preferably 0.2 to 0.5 wt. %

4 (dry weight).

22 Examples
The following more specifically explains the present
invention with reference to Reference Examples, Examples etc. The
present invention is however not limited to these examples.

Reference Examples 1-1 to 1-3

30 Producticn of Equol-containing Fermented Soybean Hypocotyl

Soybean hypocotyl powder, arginine, and water were
mixed to prepare a soybean hypocotyl solution (material) having a
composition as shown in Table 1. A Lactococcus 20-92 strain (FERM
BP-10036) was inoculated in this soybean hypocotyl solution of 5

35 ml, and the sample was subjected to stationary culture for 96
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hours at 37 °C under anaerobic conditions. After that, the
resulting fermentation solution (culture solution) was sterilized
by heating for a minute at 100 °C, followed by drying at 80 °C.
The dried product was processed into a powder using a homogenizer
to obtain fermented soybean hypocotyl powder.

Table 1 shows the wviable cell count and pH of the
culture after 96 hours culture, the amount of fermented sovbean
hypocotyl powder collected and the equol content of the fermented
soybean hypocotyl powder. From the data, it is shown that
fermentation of soybean hypocotyl powder using equol-producing

bacteria produces equol with high efficiency.

62.70 0.21 33.17 0.41 52.9 2.0 DHG DHG Content (nm)
OHS Concentration (w.% DHG



Rate (% DEG Concentration Rate (%9 0.9 0.00 0.00 0.00 0.00 0.00 5EQ
equol ; DZN represents dai dzein; DHD represents di hydrodai dzein;

represents

GNT represents genistein; DHG represents di hydrogenistein; GY represents
gl ystein; and DHG represents di hydrogl ystein.

10The isofl avone content (ng)

denotes the gross wei ght of each isoflav8Ae contained in the EQL-containing
fermented soybean hypocotyl (material: 30g) or in the obtained isolated
extract (8000 ng); and the isofl avone concé@Pl8tion (wt. % denotes the

in

proportion| of each isoflavone contained.i tﬁg BQL- cont al ni h 5 fernented
soybean hypocotyl (material) or in th e6b£%1 d %§%&%er T gﬁ%éy%r%gg.The
“Concentration Rate"” repidsents the ¢oncentratign rate of each conponent
the solid extract wher sHBt{y the ¢oncentratign of the copponent in the
EQL- cont ai jni ng fernentégiag¥b&%§,hyp)coﬂyﬁ5i§ 1.| 5 Pable 8 FxtPadbion
Results for 90 vol. %)%Eh§nol lution
Composition :
of Soybean |Arginine 0.005 g 0.005 g 0.005 g
Hypocotyl - : :
Solution Water Appropriatej Appropriate | Appropriate
(Material) Quantity Quantity Quantity
Total Amount 5 ml 5ml 5 ml
PH 6.75 £ 0.03|6.54 + 0.02]6.32 % 0.03
Viable
Bacterial
Analytical Counts of 7.9 + 0.1 8.2 0 +
_} y Femented - — - - — -1 8'3 —— 0.2
‘ Result of L
j Liquid (iog
| Fermented
! Liquid cfu/ml)
: qud PH of
Fermented 7.00 £ 0.03]6.88 £ 0.01|6.76 £ 0.02
Liquid
5.38 mg
Analysis of | Equol _ 3.85 mg (~)|3.44 mg (~) (48.9
Composition wt. %)
of
Daidzein _ 1.18 mg
gziﬂgzied. Compounds n. d. {-) n. d, (10.7 wt.%)
Hypocotyl Genistein - n. d. (=) n. d 1'?2 gg
Powder in Compounds ( "
., terms of ;tO‘O %)
" Isoflavone {Glveitein - VU g
Co%;ounds n. d. (=) n. d (27.2
wt., %)

10

Each Example was performed using three lots of soybean
hypocotyl powder (N=3). In the analysis of isoflavone composition
in the table, the value on the left denotes a content (mg) of
each isoflavone per gram of the fermented soybean hypocotyl, and
the value in the bracket on the right denotes the ratio (wt. %)
of each isoflavone to the gross isoflavone amount (100 wt. %) in
the fermented soybean hypocotyl. "n.d." indicates that the

measurement 1s not done, and "-" in the bracket indicates that



DQL- cont ai ni ng Fernent ed Soybean Hypocotyl Collected Solid Extract Weight
Amount for Extraction (g) 30 Dry Weight (ng) 4100 ML EQL Content (ng)
EQL Concentration (w.% EQ. Content (np) EQL Concentration (Wm.% EQ

Coll ection EQL Concentration Rate 161. 40530. 54 158. 13

the calculation is not done.

Reference Example 1-4

Production of Equol-containing Fermented Soybean Hypocotyl
5 A Lactococcus 20-92 strain (FERM BP-10036) was

inoculated to a 5 ml soybean hypocotyl solution containing 10wt %

of soybean hypocotyl powder and 0.1 wt. % of arginine, and the

sample was subjected to fermentation by carrying out stationary

culture for 96 hours at 37 °C under anaerobic conditions. After

10 that, the resulting fermentation solﬁtion (culture solution) was

sterilized by heating for a minute at 100 °C, followed by drying

at 80 °C. The dried product was processed into powder using a
homogenizer to obtain fermented soybean hypocotyl powder.

The respective components of the soybean hypocotyl

15 powder ("Pre-fermentation" in Table 2 and Table 3) and of the

fermented soybean hypocotyl powder ("Post-—-fermentation"™ in Table

2 and Table 3) were analyzed. Table 2 shows an analysis regarding

soy 1soflavone, and Table 3 shows an analysis regarding

nutritional components. These tables show that the fermented

20 soybean hypocotyl obtained by the fermentation of soybean

hypocotyl using a Lactococcus 20-92 strain has a high equol

content. Further, oligosaccharide content for such

oligosaccharides as raffinose or stachyose remains substantially

the same after <fermentation,” which indicates that the

25 fermentation did not influence the oligosaccharide content.

Meanwhile, the tables show that arginine was converted into

ornithine by the fermentation. Accordingly, by adding arginine to

the soybean hypocotyl before fermentation using a Lactococcus 20—

92 strain, the resulting fermented substance contains not only

30 equol but also ornithine.



3.89 98.0 7.2 DEN DEN Content (ng) DZN Concentration (w.% DEN Content
(ng) DZN Concentration (wt.% DEN Collection Rate (% DEN
concentration Rate(% 6.00 0.02 0.00 0.00 0.0 0.0 DEW DHD Content ()
DHD
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Table 2
Soybean Isoflavones Per 100 g
Component Pre~fermentation \ Post-fermentation
Equol N.D. 632.0 mg
N S o 566.4mg 29.7 mg
Malonyldaidzin 124.9 mg N.D.
Acetyldaidzin 364.8 mg 25.4 mg
Daidzein 7.1 mg 24.4 mg
Dihydrodaidzein N.D. 49.4 mg
"""""""""""""" Genistin 1l wmg T TTTTTTTTTTT3Zmg
. Malonylgenistin 35.1 mg N.D.
’ Acetylgenistin 146.1 mg 3.7 mg
Genistein 0.9 mg 22.5 mg
Dihydrogenistein N.D. 112.0 mg
"""""""""""""""" Glycitin 7733107 mg T 536 mg
Malonylglycitin 65.0 mg N.D.
Acetylglycitin 169.2 mg 34.8 mg
Glycitein 19.1 mg 292.3 mg
; Dihydroglycitein N.D. 8.2 mg
] © Total Isoflavones 19420 mg " 1291.2 mg’
4 N.D. refers to “Not Detected”
'1
| Table 3
Nutritional Component Per 100 g
Component Pre-fermentation Post-fermentation
Moisture 3.2 g 6.2 g
Protein 38.1g 38.3 g
Fat 13.0 g 4.5 g
Ash 4.3 g 4.0g
* Saccharide 30.9 ¢ 26.8 g
- Dietary Fiber 10.5 g 10.2 g
J Energy 414 kcal 411 kcal
E Sucrose 7.95 g 7.42 g
Raffinose 1.37 g 1.34 g
Stachyose 9.04 g B.38 ¢
Trans Fatty Acids N.D. N.D.
holipi -, ol :
R o 5.3 2.52 9
Free Arginine 881 mg 12 mg
Free Ornithine N.D. 1.06 g
Soyasapogenol A N.D. N.D.
Soyasapcgenol B N.D. N.D.
Soybean Saponin 3.649g 3.8g
5 N.D. refers to “Not Detected”
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Reference Examples 1-5 to 1-~11

Production of Equol-containing Fermented Soybean Hypocotyl

In these examples, fermented soybean hypocotyl powder
{Reference Examples 1-5 to 1-11) were produced in the same manner
as in Reference Examples 1-3 except that seven lots of soybean
hypocotyl powder different from the three 1lots of Reference
Example 1-3 were used. The compbsitions of isoflavone in the
obtained fermented soybean hypocotyl was analyzed as shown in
Table 4. .

soybean hypocotyls of Reference Examples 1-5 to 1-11 has a high

This result alsoc shows that each of the fermented

equol content with isoflavone proportion that was not attained by

any known arts.

9.00 0.03 0.12 0.00 1.3

GNT

Table 4
Isoflaveone Proportions
Equol Daidzein Genistein Glycitein
Compounds Compounds Compounds
Ref.Ex. 6.51 mg 0.71 mg 0.93 mg 2.71 mg
1-5 (62.2 wt.%) (6.8 wt.%) {5.1 wt.%) (25.9 wt.%)
Ref.Ex. 6.25 mg 0.48 ng 0.35 mg 3.12 mg
1-6 {(61.3 wt.%) (4.7 wt.%) (3.4 wt.%) (30.6 wt.%)
Ref.Ex. 5.38 mg 1.18 mg 1.45 mg 3.00 mg
1-7 (48.9 wt.%) (10.7 wt.%) (13.2 wt.%) (27.2 wt.$)
Ref.Ex. 6.43 mg 0.61 mg 0.48 mg 2.62 mg
1-8 (63.4 wt.%) (6.0 wt.%) (4.7 wt.%) (25.8 wt.%)
Ref.EX. 6.05 mg 0.51 mg 0.30 mg 2.57 mg
1-9 (64.2 wt.%) (5.4 wt.%) (3.2 wt.%) (27.3 wt.%)
Ref.Ex. 6.11 mg 0.37 mg 0.10 mg 2.74 mg
1-10 (65.6 wt.%) (4.0 wt.%) (1.1 wt.%) (29.4 wt.%)
Ref.Ex. 6.3 mg 0.49 mg 0.37 mg 3.19 mg
1-11 (60.9 wt.%) (4.73 wt.%) (3.6 wt.%) (30.8 wt.%)

The value in the upper column denotes a content (mg) of

each isoflavone per gram of the fermented soybean hypocotyl, and

the value in the lower column denotes the ratio (wt. %) of each
isoflavone to the gross isoflavone amount (100 wt. %). in the
fermented soybean hypocotyl.
Reference Experiment Example 1
Allergen Confirmation Test

Soybean hypocotyl is known to contain allergens



(Ww.% GNT Collection Rate (%9 GNT Concentration Rate (% 6.90 '0.02 0. 34
0.01 4.9 0.4 DHG DHG Content (ng) DHG Concentration (wt. 9% DHG Content
(mg) DHG Concentration (w. 9% DHG Collection Rate (% DHG
Concentration Rate(%
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including Gym4, Gm30K, Gm28K, 78 globulin mix (B-conglycine},
oleosin, and trypsin inhibitors. The existence of allergens in
the equol-containing fermented soybean hypocotyl produced in
Reference Example 1-1 was examined using the following test.

5 First, an appropriate amount of the equol-containing
fermented soybean hypocotyl obtained in Reference Example 1-1 was
added to an extraction buffer (Tris HCl, pH 7.5, containing 1M
EDTA and an appropriate amount of protease inhibitor). The sample
was stirred well to extract a water-soluble component. The

10 resulting solution was filtered to remove the-solid content to
obtain a liquid extract. All proteins contained in this liquid
extract were detected using a protein assay system (Bio-Rad).
Further, the major allergens (Gym4, Gm30K, Gm28K, 7S5 globulin mix,
oleosin, and trypsin inhibitor) contained in the liquid extract

15 were detected using western blotting. Further, for comparison,
the detection of total protein and allergen was carried out in
the same manner using soybean cotyledon powder and soybean
hypocotyl powder, instead of the fermented soybean hypocotyl.

FIGS. 1 to 3 show the result. FIG. 1 shows the result

20 for the detection of total protein; FIG. 2 shows the result for
the detection of Gym4, Gm30K, and Gm28K; and FIG. 3 shows the
result for the detection of 78 globulin mix, oleosin, and trypsin
inhibitor.

These results show that the major allergen content of a

25 soybean or a soybean hypocotyl is reduced in the equol-containing
fermented soybean hypocotyl.

Example 1: Production of Equol-containing Extract

Example 1-1: Production of Equol-containing Extract by Production

Method I

30 One gram of the egquol-containing fermented soybean

hypocotyl powder produced under the same conditions as in
Reference Examples 1 to 3 was added to 20 ml of the extractant
according to Table 5; and 120 minutes of shaking was performed at
room temperature. Thereafter, the residue ("Residue 1",

35  hereinafter) was removed by centrifugation to isolate a liquid



32.7 0.11 6.89 0.17 21.1 1.4 GQY GY Content (n) &Y Concentration
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extract ("Liquid Extract 1-1", hereinafter). Next, Liquid Extract
1-1 was evaporated to dryness using an evaporator, 5 ml of
ethanol was added thereto, and 10 minutes of shaking was
performed at room temperature. Thereafter, the residue ("Residue
2", hereinafter) was removed by centrifugation to isolate a
liquid extract ("Liquid Extract 1-2", hereinafter). Liquid
Extract 1-2 was then evaporated to dryness using an evaporator to
obtain a solid extract.

Further, another 20 ml of extractant of the same
composition was added to Residue 1, and 120 Hdnuﬁes shaking was

performed at room temperature. Thereafter, the residue was

- removed by centrifugation to isolate a liquid extract (Liquid

Extract 2-1, hereinafter). Iiquid Extract 2-1 was then evaporated
to dryness using an evaporator. 5 ml of ethanol was added thereto,
and 10 minutes of shaking was performed at room temperature.
Thereafter, the residue was removed by centrifugation to isolate
an extract ("Liquid Extract 2-2", hereinafter). Liquid Extract 2-

2 was evaporated to dryness using an evaporator to obtain a solid

extract.
Table 5
Name of Composition of Extractant
Extractant

SEEE Ethanol Solution containing 25 vol. % of
Ethanol and 75 vol. % of Purified Water

50EL Ethancl Solution containing 50 vol. % of
Ethanol and 50 vol. % of Purified Water

75EL Ethanol Solution containing 75 vol. % of
Ethanol and 25 vol. % of Purified Water

100Et 100 vol. % of Ethanol

Liquid Extracts 1-1 and 1-2, Liquid Extracts 2-1 and 2-
2, and Residue 2 were subjected to thin-layer chromatography
(TLC) analysis (as a mobile phase, hexane: chloroform: ethyl
acetate =1:1:1 (volume ratio) was used for equol detection; and
ethyl acetate:propanol:chloroform:methanol:0.9%KC1=25:25:25:10:9
(volume ratio) was used for saponin detection) so as to measure

saponin content and equol content. The weight of the solid



e Mo

3.8 DEW DHG Content (ny) DHG Concentration (w.% DEWcontent (ng) DHG
Concentration (W.9% DHG Collection Rate (% DHG Concentration Rate (%
0.9 0.00 0.00 0.00 0.00 0.00 EQ represents equol; DZN represents

dai dzein; DHD 10 represents di hydrodai dzein; ONT represents genistein; DHG
represents di hydrogeni stein; QY represeBs glystein; and DHG represents

di hydrogl ystein. The isoflavone content (ng) denotes the gross wei ght of
extract obtained from Liquid Extract 1-2 and its equol

concentration were measured. FIGS. 4 to 7 and Table 6 show the
results. FIG. 4 shows the results of TLC analysis of the equol
contents in Liquid Extracts 1-2 and 2-2; FIG. 5 shows the results

5 of TLC analysis of the saponin contents in Liquid Extracts 1-2
and 2-2; FIG. 6 shows the results of TLC analysis of the equol
contents in Liquid. Extract 1-2 and Residue 2; and FIG. 7 shows
the results of TLC analysis of the saponin contents in Liquid
Extract 1-2 and Residue 2.

10 According to the figures, it was found that when the
equol-containing fermented soybean hypocotyl was subjected to the
extraction using ethanol, the extract contained a large amount of
oil, and the equol recovery rate was low.

In contrast, when the equol-containing fermented

15 soybean hypocotyl was subjected to the extraction using an
aqueous ethanol, the inclusion of oil was suppressed, and the
equol recovery rate increased. Particularly, it became clear that
use of an aqueous ethanol solution having an ethanol
concentration of 75 wvol. % significantly increases the equol

20 collection rate. Further, it was also found that extraction using
a 75 vol. % ethanol minimizes the extraction of fat components.
Furthermore, according to the fact that saponin in a concentrated
amount was detected in Residue 2, saponin can be removed without
reducing the equol amount by subjecting the residue, which was

25 obtained by removing solvent from Liquid Extract 1-1, to

extraction using ethanol.
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extract.

hypocotyl powder was produced under the same conditions as in
Reference Example 1-3 except that a different lot of soybean
hypocotyl powder was used.
30g of the equol-containing fermented soybean hypocotyl
1> powder was added to 150 ml of a 70 vol. $ aqueous ethanol
solution (100 ml consisting of ethanol and 30 ml of water) or 150
ml of a 90 vel. % aqueous ethanol solution (100 ml consisting'of
ethanol and 10 ml of water); and eight hours stirring was
performed at room temperature. After removing the residue by
20 filtration, the residue was washed with a 20 ml of agueous
ethanol solution having the same composition as that of the
extractant. The filtrate and the liquid after washing were
collected to obtain a liquid extract. The liquid extract was
concentrated under reduced pressure to obtain a solid extract.
25 The weight of the obtained solid extract and the weight
of equol contained therein and the concentrations of daidzein,
dihydrodaidzein, genistein, dihydrogenistein, glystein,

dihydroglystein were measured, as shown in Tables 7 and 8.



- 63- The liquid extract was dried for six hours at 60 Cto obtain
a solid extract. The weight of the obtained solid extract and the wei ght
of equol contained therein and the concentrations of daidzein, 5

di hydr odai dzei n, geni st ei n, di hydr ogeni stei n, gl ystein,
measured, as shown in Tables 9 and 10. Igple 9 Extraction Results for
vol . % Et hanol Solution Defatted EPQ. -containing Fernmented Soybean
Hypocotyl powder Coll ected Solid Extrardnerght Anount for Extraction (g)
20 Dry Weight (rag) 4000 EQL EQL_Content (ng{ , EQL Concentration (w.%
EQL Content (M) EXEEECEHH&&ﬁﬁp&FﬁOﬁor 70 vol. % Ethanol Solution

di hydrogl ystein were
80

EQL-containing Fermented Soybean Collected Solid Exteact
Hypocotyl
Weight Amount. £or | 30 Dry Weight (mg) 8000
L
e1g Extraction (g} Y g e
1) EQL EQL
EQL Conter:t = . EQL Content . EQL Collection .
B Concentration Concentration Concentration
L (mg) {mg) Rate (%)
(wt. %) (wt. %) Rate
161.40 .54 158.98 1.98 98.5 3.7
DEN DZN . _ DaN
. DZN Content , DZN Collection .
71l DEN Content {mg) Concentration Concentration Concentration
D {mg) Rate (%)
{wt. %) (wt. %) Rate (%)
6.00 0.02 0.00 0.00 0.0 0.0
DD DHD DHD
. DHD Content . DHD Collection .
DHD DHD Content (mg) | Concentration Concentration Concentration
(mgr) Rate (%)
{wt. %) (wt. %) Rate (%)
9.00 0.03 0.09 0.00 0.00 0.00
GNT GNT ) GNT
. GNT Content . GNT Collection .
GNT GNT Content (mg) Concentration Concentration Concentration
(mg) Rate (%)
(wt. %) (wt. %) Rate {%)
6.90 0.02 0.31 Q.00 4.5 0.2
DHG DHG . DHG
. DHG Content ) DHG Collection .
DHG DHG Content (mg) Concentration Concentration Concentration
. (mg) Rate (%)
(wt. %) {wt. %) Rate (%)
32.7 0.11 6.96 0.08 21.3 0.5
GLY GLY . GLY
A GLY Content \ GLY Collection .
GLY GLY Content (mg) Concentration concentration Concentration
(mg) Rate (%}
(wt. %) {wt:. %) Rate (%)
62.70 0.2L 33.17 0.41 52.9 2.0
DHG DHG . DHG
DHG Content ({mg) Concentration PHG Content Concentration DHG Collection Concentration
DHG () Rate (%)
(wt., %) (wk. %} Rate (%)
0.9 0.00 0.00 0.00 0.00 0.00
5 EQL represents equol; DZIN represents daidzein; DHD
represents dihydrodaidzein; GNT represents genistein; DHG
represents dihydrogenistein; GLY represents glystein; and DHG

10

15

represents dihydroglystein.

The isoflavone content (mg) denotes the gross weight of

each isoflavone contained in the EQL-containing fermented soybean

hypocotyl
(8000 mg);

(material:

30g)

and the isoflavone concentration

or in the obtained isolated extract

{(wt. %)

denotes the

proportion of each isoflavone contained in the EQL-containing

fermented

soybean

hypocotyl

(material}) or

in

the

obtained
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extract.
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"Concentration Rate"

represents

107.60 0.54 114. 89
% DZN Cont ent

the

concentration rate of each component in the solid extract when

assuming the concentration of the component in the EQIL—containing

fermented soybean hypocotyl is 1.

5
Table 8
Extraction Results for 90 wol. % Ethanol Solution
EQi-containing Fermented Soybean Collected Solid Extract
Hypocotyl
Weight ount. for 30 bry Weight (mg) 4100
Ay Ll
eg Extraction (g) y eg g
L
EQL Content 2 . EQL Content e . EQL Collectien EQL
Concentration Concentraftion Concentration
EQL (mg) {mg) Rate (%)
(Wt. %) {(wt. %) Rate
161.40 0.54 158,13 3.89 98.0 7.2
DIN DZN DZN
. DZN Content . DEZN Collection .
DN DZN Content {mg) Concentration Concentration Concentration
(mg} Rate (%}
(wt, %) Wt. %) Rate (%)
6.00 0.02 0.00 0.00 0.0 0.0
DHED DHD DHD
) DHD Content : DED Collectieon
DHD DHD Content (mq) Concentration Concentration Concentration
(mg) Rate (%)
_ (wt. %) {wt. %) Rate (%)
9,00 0.03 0.12 §.00 1.3 0.1
GNT GNT . GNT
. GNT Content . GNT Collection
GNT GNT Content (mg) Concentration () Concentration Rate (%) Cencentration
(k. %) ™ wt. %) Rate (%)
6.90 0.02 0.34 0.01 ] 0.4
DHG DHG . DHG
. DHG Content . DHG Collection .
DHG DHG Content (mg) Concentration Concentration Concentration
{mg) Rate (%)
(wt. %) {wt. %) Rate (%)
32.7 0.11 6.89 0.17 21.1 1.4
GLY GLY ) GLY
. GLY Content . GLY Collection
GLY GLY Content (mg) Concentration Concentration Concentration
(mg) Rate (%)
{wt. %) (wt. %) Rate (%)
€2.70 0.21 32.64 0.80 52.1 3.8
DHG DHG . DHG
. DHG Content .- | DHG Collection .
DHG DHG Content (mg) Concentration Concentration Concentration
: {mg) Rate (%)
{(wt. %) {wt. %) Rate (%)
0.9 0.00 0.00 0.00 0.00 0.00
EQL represents equol; DZIN represents daidzein; DHD
10  represents dihydrodaidzein; GNT =zrepresents genistein; DHG
represents dihydrogenistein; GLY represents glystein; and DHG
represents dihydroglystein.
The isoflavone content (mg) denotes the gross weight of
each isoflavone contained in the EQL-containing fermented soybean
15 hypocotyl (material: 30g) or in the obtained isolated extract



4.00 0.02. 0.00 0.00 0.0 0.0 DUD DUD Content (ng) DUD Concentration
(wt.% DUD Content (M) DUD Concentration (wt.% DUD Collection Rate (%
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(4100 mg); and the isoflavone concentration (wt. %)} denotes the
proportion of each isoflavone contained in the EQL-containing
fermented soybean hypocotyl (material) or in the obtained
isolated extract. The T"Concentration Rate" represents the
5 concentration rate of each component in the solid extract when
assuming the concentration of the component in the EQL-containing
fermented soybean hypocotyl is 1.
The tables show that, by carrying out extraction on an
equol-containing fermented soybean hypocotyl using an agqueous
10 ethanol solution, the equol collection rate increases and
glystein was also collected. Meanwhile, the concentrations of
other isoflavones were all very low in this extract.

Example 1-3

Production of Equol-containing Extract by Production Method I

15 In this example, equol-containing fermented soybean
hypocotyl powder was produced under the same conditions as in
Reference Example 1-3 except that a different lot of soybean
hypocotyl powder was used.

50 g of the equol-containing fermented soybean

20 hypocotyl powder was mixed with 7 ml of purified water, and then
further mixed with 250 ml of n-hexane; and seven hours of
stirring was performed at room temperature. Insoluble residue
ware isolated by filtration, and seven hours of drying was
performed at 60°C to obtain defatted equol-containing fermented

25 soybean hypocotyl powder.

20 g of the defatted equol-containing fermented soybean
hypocotyl powder was added to 100 ml of a 80 vol. % aqueous
ethanol solution (100 ml consisting of ethanel and 20 mi of
water) or 100 ml of a 90 vol. % agqueous ethanol solution (100 ml

30 consisting of ethanol and 10 ml of water}, and fourteen hours of
stirring was performed at room temperature. After removing the
residue by filtration, the residue was washed using 10 ml of an
aqueous ethanol solution having the same composition as that of

the extractant. The filtrate and the liquid after washing were

35 isolated to obtain a ligquid extract.
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The liquid extract was dried for six hours at 60 °C to
obtain a solid extract.
The weight of the obtained solid extract and the weight

of equol contained therein and the concentrations of daidzein,

5 dihydrodaidzein, enistein, dihydrogenistein, lystein,
’
dihydroglystein were measured, as shown in Tables 9 and 10.
Table 2
Extraction Results for 80 vol. % Ethanol Solution
Defatted EQL-containing Fermented Collected Solid Extract
Soybean Hypocotyl powder
Weight Amount. for 20 Dry Weight (mg) 4000
=l
eLg Extraction {g) v g i
EQL
EQL Content EeL . EQL Content < . EQL Ccllection ERL .
EQL (mng) Concentration (n@) Concentration Rate (3) Concentration
(wt. %) {wt. %} ) Rate
107.60 .54 114.89 2.88 106.8 5.3
DZN DZN DEZN
, DZN Content . DZN Collection .
DZN DZN Content (mg) Concentration Concentration Concentration
(mg} Rate (%)
(wt. %) {wt. %) Rate (%)
4.00 0.02 . 0.00 0.00 0.0 0.0
DHD DHD DRD
. DED Content . DHD Collection .
DHD DHD Content (mg) Concentration Concentration Concentration
{mg) Rate (%)
{wt, %) (wt. %) . Rate (%)
6.00 0.03 0.10 0.00 1.7 0.1
GNT GNT , GNT
) GNT Content , GNT Collection .
GNT GNT Content (mg) Concentraticn Concentration Concentration
{mg) Rate (%)
(wt. %) {wt. %) Rate (%)
4.60 0.02 0.28 0.01 0,01 0.4
DHG DEG DHG
: . DHG Content . DHG Collection .
DHG DHG Content (mg) Concentration Concentration Concentration
{mg) Rate (%)
{wt. %) (wt. %} Rate (%)
32.7 0.11 6.96 0.13 21.3 0.9
GLY GLY . GLY
GLY Content {(mg) Concentration GLY Content Concentration GLY Collection Concentration
GLY (mg) Rate (%}
(wt. %) {(wt. %) Rate (%)
41.80 0.21 24.03 0.60 57.5 2.9
DHG BHG DHG
. DHG Content . DHG Collection .
DHG OHG Content (mg)} Concentration Concentration Concentration
{mg) Rate (%)
{wt., %) (wt. %) Rate (%)
0.6 0.00 0.00 0.00 0.00 0.00
10
EQL  represents equol; DZIN represents daidzein; DHD
represents dihydrodaidzein; GNT represents genistein; DHG
represents dihydrogenistein; GLY represents glystein; and DHG

15

represents dihydroglystein.




(rag) DUG Concentration (Ww.% DUG Collection Rate (% DHG Concentration
Rate (%9 32.7 0.11 6.96 .0.13 21.3 0.9 GY GY Content (ng) ay
Concentration (wm.% G.Y Content (np) GY Concentration (mt.% QY
Collection Rate (%

; G4~
denotes the total weight of
defatted
209)

and the isoflavone concentration

(mg)
the

The isoflavone content

each isoflavone contained in EQL-containing

or in the collected

(wt. %)

fermented soybean hypocotyl (material:

extract (4000 mg):

5 denotes the proportion of each isoflavone contained in the

defatted EQL-containing fermented soybean hypocotyl (material) or
in the collected extract. The "Concentration Rate" represents the
concentration rate of each component in the solid extract when
assuming the concentration of the component in the defatted EQL-

10 containing fermented soybean hypocotyl is 1.

Table 10

Extraction Results for 90 vol. % Ethanol Solution
Defatted EQI—containing Fermented Collected Solid Extract
Soybean Hypocotyl powder
Weight Bmount: £or 20 Dry Weight (mg) 2200
ei
g Extraction (g} Y g ™
) EQL EQL EQL
EQL Content < . EQL Content . EQL Collection o .
EQL () Concentration (mg) Concentration Rate (%) Concentration
™ (wt, %) (wt. %) Rate
107.60 0.54 106.88 4.81 99.3 8.9
DEZN DEN , DZN
\ DZN Content , DZN Collection .
DZN Content {mg) Concentration Concentration Concentration
DZN {mg) Rate (%)
(wt. %} {wt. %) Rate (%)
4.00 0.02 0.00 0.00 0.0 0.0
DED DHD , DHD
A DHD Content . DHD Collection .
DHD DHD Centent (mg) Concentration Concentration Concentration
iep] Rate (%)
(wt. %) (wt, 3%) Rate (%)
6.00 0.03 0.10 0.00 1.7 0.2
GNT GNT ) GNT
: , GNT Content . GNT Collection .
GNT GNT Cocntent (mg} Concentration Concentration Concentration
{mgr) Rate (%)}
(wt, %) {wt. %} Rate (%)
4.60 0.02 0.21 0.01 0.01 0.4
DHG DHG . DHG
i DHG Content . DHG Collection .
DHG DHG Content (mg} Concentration Concentration Concentration
(rogr) Rate (%)
{wt, %) {wt. %) Rate (%)
32,7 0.11 6.96 0.21 21.3 1.5
GLY GLY . GLY
. GLY Content . GLY Collection .
GLY GLY Content {mg) Concentration Concentration Concentration
(mg) Rate (%]
(wt. %) {wt, %) Rate (%)
41.80 0.21 21.97 0.99 52.6 4.7
DHG DHG ) DHG
. DEG Content . DHG Collecticn .
DHG DHG Content {mg) Concentration Concentration Concentration
{mgy) Rate (%)
(wt. %) (wt. %) Rate (%)
0.6 0.00 0.00 0.00 0.09 0.00
15 EQL represents equol; DZN represents daidzein; DHD



GLY Concentration Rate (%9 41.80 0.21 24.03 0.60 57.5 2.9 DUG DUG Cont ent
(ng) DUG Concentration (wt.% DUG Content (ng) DUG Concentrati on
(wt.9% DUG Collection Rate(% DUG Concentration Rate (%9 0.6 0.00
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represents dihydrodaidzein; GNT represents genistein; DHG

represents dihydrogenistein; GLY represents glystein; and DHG

represents dihydroglystein.

5 The isoflavone content (mg) denotes the gross weight of
each isoflavone contained in the defatted EQL-containing
fermented soybean hypocotyl (material: 20g) or in the collected
extract (2200 mg); and the isoflavone concentration (wt. $%)
denotes the proportion of each isoflavone contained in the

10 defatted EQL-containing fermented soybean hypocotyl (material) or
in the collected extract. The "Concentration Rate" represents the
concentration rate of each component in the solid extract when
assuming the concentration of the component in the defatted EQL~
containing fermented soybean hypocotyl is 1.

15 The tables show that the high equol collection rate
obtained in Example 1-2 was ensured even when defatting the
equol-containing fermented soybean hypocotyl in advance.

Example 1-4

Production of Equol-containing Extract by Production Method II

20 In this example, equol-containing fermented soybean
hypocotyl powder (equol concentration = 6.2 mg/g) was produced
under the same conditions as in Reference Example 1-3 except that
a different lot of soybean hypocotyl powder was used.

80g of tﬁe equol-containing fermented soybean hypocotyl

25 powder was suspended in 900 ml of water. 5 ml of acetic acid was
added to the suspension while it was being stirred, until the pH
became approximately 4.0. After 24 hours standing at room
temperature, inscluble residue was collected by filtration, and
dried. 50.33g of insoluble residue was thus obtained.

30 Then, 250 ml of an agueous ethanol solution {ethanol
concentration = 75 vol. %) was added to the 50.33g of insoluble
residue, and two days stirring was performed at room temperature.
After removing the residue by filtration under reduced pressure,
the filtrate was collected. The filtrate was evaporated to

35 dryness into a solid with an evaporator to obtain 7.53g of equol-
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Example 2: Equol Purification

Example 2-1:. Equol Purification Method 1

Equol-containing fermented soybean hypocotyl powder

(equol concentration = 6.2 mg/g) was produced under the same

1

conditions as in Reference Example 1-3 except that a different
lot of soybean hypocotyl powder was used.

10 g of the equol-containing fermented soybean
hypocotyl powder was added to 50 ml of a 50 wvol. % agueous
ethanol solution, and two hours shaking was performed at room
temperature. Thereafter, the residue ("Residue 1", hereinafter)
was removed by centrifugation (2500 rpm, 25 minutes) to isolate a
liquid extract ("Liguid Extract A-1", hereinafter). Next, 50 ml
of a 50 vol. % aqueous ethanol solution was added to Residue 1,
and an hour of shaking was performed at room temperature.
Thereafter, the residue was removed by centrifugation (2500 rpm,
25 minutes) to isolate a liquid extract ("Liquid Extract A-2",
hereinafter). Extracts A-1 and A-2 were mixed and then evaporated
to dryness using an evaporator to obtain a residual solid
("Residual Solid 1", hereinafter).

Then, 10 ml of ethanol was added to Residual Sclid 1,
and 30 minutes of shaking was performed at room temperature under
supersonic treatment. Thereafter, the residue was removed by
centrifugation (1000 rpm, 10 minutes) to isolate a liquid extract
("Liquid Extract B", hereinafter). Liquid Extra¢t B was
evaporated to dryness using an evaporator to obtain about 1 g of
a residual solid ("Residual Solid 2", hereinafter).

Next, 10 ml of hexane was added to the 1 g of Residual

Solid 2, and 30 minutes of shaking was performed at room

The isofl avone content (ng) denotes the
total weight of each isoflavone containedé+n the defatted EQL-contai ning

in
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temperature. Then, the 1liquid extract was removed by
centrifugation (1000 rpm, 10 minutes) to collect 0.3 g of
insoluble residue.
2 ml of a mixed solution of hexane and dimethylether
5 (hexane: dimethylether = 2:3 (volume ratio)) was added to the
obtained 0.3 mg of insoluble residue, and 30 minutes shaking was
performed at room temperature. Then, the residue was removed by
centrifugation (1000 rpm, 10 minutes) to collect a liguid extract.
The obtained liquid extract was subjected to silica gel
10 chromatography under the following conditions.
Column: A column 2 cm in internal diameter, filled with
silica gel.
Mobile phase:
200 ml of a mixed solution of hexane and diethylether
15 (hexane: diethylether = 40:60 (volume ratio)):
- 200 ml of a mixed solution of hexane and diethYlether
(hexane: diethylether = 30:70 (volume ratio));
200 ml of a mixed solution of hexane and diethylether
{hexane: diéthylether = 25:75 (vblume ratio)):
20 200 ml of a mixed solution of hexane and diethylether
(hexane: diethylether = 20:80 (volume ratio)):
and 200 ml of hexane were supplied sequentially.
Every 50 ml elution from the column was collected.. The
fraction eluted by the mixed solution of hexane and diethylether
25 (hexane: diethylether = 40:60 (volume ratio)} and the mixed
solution of hexane and diethylether (hexane: diethylether = 25:75
(volume ratio)) contained 40 mg of equol (recovery rate = 80%),
and the purity of equol was 99.9% per dry solid. FIG. 8 shows the
TLC BAnalysis of the fraction eluted wusing silica gel
30 chromatography. As shown in the figure, the fraction eluted by
the mixed solution of hexane and diethylether {hexane:
diethylether = 30:70 ({(volume ratio)) and the mixed solution of
hexane and diethylether (hexane: diethylether = 25:75 (volume
ratio)) contained equol with high purity. Table 11 details the
35 samples supplied to the lanes of FIG. 8.
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Table 11
Lane in FIG. Sample Details
8

Lane 1 Standard Product of Equol

Lane 2 Elution Fraction obtained while the elution amount of Mixed
Solution of Hexane and Diethylether
(Hexane:Diethylether=40:60 (Capacity Ratio))ranges between
0 to 50 ml

Lane 3 Elution Fraction obtained while the elution amount of Mizxed
Seolution of Hexane and Diethylether
{Hexane:Diethylether=40:60 (Capacity Ratio})ranges between

. 50 to 100 ml

i Lane 4 Elution Fraction cbtained while the elution amount of Mixed
Solution of Hexane and Diethylether
(Hexane:Diethylether=30:70 (Capacity Ratio))ranges between
0 to 50 ml

Lane 5 Elution Fraction obtained while the elution amount of Mixed
Solution of Hexane and Diethylether
(Hexane:Diethylether=30:70 (Capacity Ratio))ranges between
50 to 100 ml

Lane 6 Elution Fraction obtained while the elution amount of Mixed
Solution of Hexane and Diethylether
(Hexane:Diethylether=25:75 (Capacity Ratio})ranges between
0 to 50 ml :

Lane 7 Elution Fraction obtained while the elution amount of Mixed
Solution of Hexane and Diethylether
{Hexane:Diethylether=25:75 (Capacity Ratioc))ranges between
50 to 100 ml

Lane 8 Elution Fraction obtained while the elution amount of Mixed
Solution of Hexane and - Diethylether |
(Hexane:Diethylether=20:80 (Capacity Ratic))ranges bhetween
0 to 50 ml

Exanmple 2-25 Equol Purification Method 2

Equol-containing fermented soybean hypocotyl powder
5 (equol concentration = 6.2 mg/g) was produced under the same
conditions as in Reference Example 1-3 except that a different

lot of soybean hypocotyl powder was used.
100g of the equol-containing fermented soybean
hypocotyl powder was added to 500 ml of a 85 vol. % aquecus ethyl
10 acetate solution, and four hours of stirring was performed at
room temperature. Thereafter, insoluble residue were removed by
filtration to collect an extract. The separated inscoluble residue
| was washed with 80 ml of ethyl acetate, and the liquid after
y washing was mixed with the filtrate, and the mixture was

15 concentrated under reduced pressure to collect 12g of oily matter.
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The oily matter was subjeéted to silica gel chromatography.

Column: A column 2cm in internal diameter, filled with
70g of silica gel using hexane.

Mobile phase: Supplied with 500 ml of hexane, and a
mixed solution of ethyl acetate and hexane (ethyl acetate: hexane
= 1:5 (volume ratio)) subsequently.

The solvent was distilled off from the equol-containing
elution solvent thus collected, and 630 mg of a vyellow
crystalline solid was obtained.

The crystalline scolid was added to 2 ml of ethyl
acetate and dissolved by heating at 80 °C. 8 ml of hexane was.
added thereto and 30 minutes of stirring was performed while
cooling the mixture with ice to precipitate equol crystals. The
obtained equol crystals were collected by filtration, and washed
with hexane. Then the crystals were dried to obtain 530 mg of
equol-containing solid (pale yellow crystals).

Further, the 530 mg equochontaining soiid was added to
4 ml of aguecus ethanol solution {ethanol concentration = 62.5
vol.%), and heated to 80 °C to be dissolved in the solution. The
solution was allowed to stand for twelve hours at 10 °C to
recrystallize equol, and then filtered and dried. As a result,
390 mg of white needle-shaped equol crystals were obtained.

25

The angle of rotation [olp of the obtained equol

crystals was -21.6° in a 25 °C ethanol. The fusing peint was 188-

190 °C. It was confirmed that the obtained egquol was nearly 100%

pure.

Example 3: Food Material Containing an Equol-containing Fermented

Soybean Hypocotyl or Extract Thereof, and Foods Containing the

Food Material

Example 3-1 Production of Food Material Containing an Equol-

containing Fermented Soybean Hypocotyl and Cacao Mass

An equol-containing fermented soybean hypocotyl
produced under the same conditions as in Reference Examples 1-3
was mixed with cacao mass having been dissolved by heat at a

ratio of 1:3 {(weight ratio). The mixture was cooled to obtain a
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food material in which an equol-containing fermented soybean
hypocotyl is dispersed in cacao mass.

The taste of the food material thus produced was
evaluated by 10 panelists, with the result that all of the
panelists concluded that the bitter taste derived from the equol- -
containing fermented soybean hypocotyl was suppressed, and the
food material possessed a pleasing flavor.

Example 3-2 Food Material Containing an Extract of Equol-

containing Fermented Soybean Hypocotyl

A solid extract ("75Et extract", hereinafter) obtained
by evaporating Liquid Extract 2-1 produced in Example 1-1 using
75Et was mixed with cacao mass having been dissolved by heat at a
ratio of 1:24 (weight ratio). The mixture was cooled to obtain a
food material in which a 75Et extract was dispersed in dacao mass.

_ The taste of the food material thus produced was
evaluated by 10 panelists, with the result that all of the
panelists concluded that the bitter taste derived from the 75Et
extract was suppressed, and the food material possessed a
pleasing flavor.

Example 3-3 Baked Confectionery

_ The ingredients shown in Table 12 were mixed, and the
mixture was formed into a rectangle (about 1.5cmx1l.5cmx10cm) and
baked in an oven at 180 °C to produce a baked confectionery.

The taste of the baked confectionery thus produced was
evaluated by 10 panelists, with the result that all of the
panelists concluded that the bitter taste derived from the equol-
containing fermented soybean hypocotyl was suppressed, and the
baked confectionery possessed a pleasing chocolate flavor and an

original pleasing taste.
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Table 12

Proportion (wt. %)

Chip-shaped Food Material
Obtained in Example 3-1 5
(about 0.1 g per chip)
Soy Flour
Raisins
Butter
Sugar
Egg
Orange Peel
Pineapple
Indigestible Dextrin
Cacao Mass
Sliced Almonds
Cocoa Powder
Salt
Baking Powder
Flavor
Total

o
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Comparative Example 3-1: Baked Confectionery

A baked confeétionery was produced under the same

5l conditions as in Example 3-3 except that 1g of the equol-
containing fermented soybean hypocotyl produced under the same
conditions as in Example 1-3 was mixed with 5g of chocolate chips
instead of the chip-shaped food material obtained in Example 3-1.

The taste of the baked confectionery thus produced was

10 evaluated by 10 panelists, with the result that all of the
panelists concluded that the pleasing taste disappeared and the

bitter taste derived from the equol-containing fermented soybean

hypocotyl remained throughout the confectionary.

Example 3-4: Baked Confectionery

15 A baked confectionery was produced under the same
conditions as in Example 3-3 except for the inclusion of the same
amount of chip-shaped food material obtained in Example 3-2
instead of the chip-shaped food materizls cobtained in Example 3-1.

The taste of the baked confectionery thus produced was

20 evaluated by 10 panelists, with the result that all of the

panelists concluded that the bitter taste derived from the 75Et
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Rat e( % DUG Concentration Rate(% 0.6 0.00 0.00 0.00 0.00 0.00 15EQL
represents equol; DZN represents daidzein; DHD -65- represents

di hydr odai dzei n; GNT represents genistein; DHG represents di hydrogeni stein;
GY represents glystein; and DHG represents di hydrogl ystein. 5The

i sof | avone content (ng) denotes the gros3zZwei ght of each isoflavone
contained in the defatted EQ.-containing fernented soybean hypocotyl
(materi al : 2BEHaBr W3F tHORFEEFedt edn@xthachaled oonfigrt iamert heodasskedvene
concentrati 9 p rti.ae i |.avQne cont ai ned
Tnthe 10 derat ey hetd e A e A e T B nater &l or
in the collected extract. The "Concentration Rate" represents the
concentration rate of each conponent in the solid extract when assum ng the
concentration of the conponent in the defatted EQ.contai ning fernented
soybean hypocotyl is 1. 15The tabl es show that the high equol collection
rate obtained in Exanple 1-2 was ensured even when defatting the

equol -contai ni ng fernmented soybean hypocotyl in advance. Exanple 1-4
Production of Equol-containing Extract by Production Method Il 20 In this
exanpl e, equol -contai ning fernmented soybean hypocotyl powder (equol
concentration = 6.2 ng/g) was produced under the sanme conditions as in

Ref erence Exanple 1-3 except that a different | ot of soybean hypocotyl
powder was used. 80g of the equol-containing fernmented soybean hypocotyl 25
powder was suspended in 900 m of water. 5 m of acetic acid was added to

t he suspension while it was being stirred, until the pH becane
approximately 4.0. After 24 hours standing at roomtenperature, insoluble
residue was collected by filtration, and dried. 50.33g of insoluble residue
was thus obtai ned. 30Then, 250 ml of an aqueous ethanol solution (ethanol
concentration = 75 vol. 9% was added to the 50.33g of insoluble residue,
and two days stirring was perfornmed at roomtenperature. After renoving the
residue by filtration under reduced pressure, the filtrate was coll ect ed.
The filtrate was evaporated to '



35 dryness into a solid wth an evaporator to obtain 7.53g of equol- -66-
cont ai ni ng powder. The equol concentration of the obtained
~equol cont ai ni ng powder was 60.0 ng/g, which was about ten tines the equol
concentration (6.2 ng/g) of the equol-containing fernented 5 soybean
hypocotyl which was used as the startingf&terial. The recovery rate of
equol was 91% Exanple 2: Equol Purification Exanple 2-1: Equol .

Purifi cati oF*RBPHE Foogqufed si.afni kg oflecaphd Btingoy Beameniygsoc Boylbean

powder (eq@ogﬁg%ﬂgﬁgg Sr gt% Eéggcg\as produced under the same
condi tions 1 = ept that a different |ot of
soybean hypocotyl powder was used. 10 g of the equol-containing fernented
soybean 15 yi_ s added to 50 ml of a 50 vol. % aqueous
et hanol sol % 2 i)é 4 %%gﬁ%?s shaki ng was performed at room tenperature.
Thereaf t®r, the resiHdereifiaResirdue sbecibes ei padtet)ionas d:efpied bwf the
centri fugat'bon 2500 rpm,.25 m n tes% to isolate,a liquid extract ("Liquid
Extract A 1°SVREFE REPErd o NeX (Ehes§TRPelp 1GFeRTERN \AiS 989SBueous et hanol
solution was added to Residue 1, and an hour of shaking was performed at
room tenperature, Ther%after, the residue was renoved by centrifugation
(2500 rpm &L 5P % W8tR  qui d extract ("Liquid Extract A-2",
hereinafter). ExtractssAclnanduirer W& N ; e BponRt e o]
- dryness_usi n% an evap% at orgt.o obtain g’ rmég%lurgajs%?i ?iPJ?é{ReS|n ua? églnlttd 1",
her ei nafq er flavored syrupTHsyingothe &pléewntd| compesitided, t endResixingl tBel i d
1, and 30 mi f LRY- WasSper d ro t nd
supersoni cn}:ggﬁé;t?%erﬁt ) ﬁﬁlg:r gg ter ,Cpt hgeﬁﬁ'?sai ﬁghmg%%%%ﬁb;w%% th a
centri f ugat Ve eBG@® rphio 1O M:Autes) to isolate a liquid extract ("Liquid
Extract B", hereinafter). Liquid Extract B was evaporated to dryness using
an evaporator to obtain about 1 g of a residual solid ("Residual Solid 2",
her ei naf t er )Composition of Mint—R@averdd Syirupf hexane was added to the 1 g of
Resi dual: 35 [ : inutes of shaki was rfoi ned.at_room -67-
t enper atur e. %%%é‘r?,‘q %%réta%]lﬁj& w%d @SW?%C%CPV%%’ B ?%ﬂg}g@(? 06’§9€ Rt agdat Feteensso
rpm 10 mi nutBxsjpiie Ted)l ect 0.3 g of insoluble residue7 24y of a nixed
sol ution of xane and di nmet hyl ether 5 (hexane: di tf%?sl ether = 2:3 (vol une
rati o)) was ddE4 to the obtained 0.3 ng of i nsol uble*resi due, and 30
m nut es shakidigrwasapet f @ryedadliicdom t enperature. Them, the residue was
renmoved by c i f tion (1000 rpm 10 mnutes) to cqllect a liquid
extract. The%%%’ﬁ'ﬁi '%u%ﬁ:liqui d extract was subjected Q00471 i ca gel 10
chr omataggr aplpyteBgetm tdria o-@hkowi ng condi ti ons. 0.005 Columm: A colum
2 cmin internal dianeter, filled with silica gel. Mbile phase:
200 nl of a Eiai@a%oﬁﬁt‘ia&ﬁ of hexane and di et hyl et h®r 088 hexane:

di et hyl et her pepABrHhht \Wdtwgerratio)); 200 gnhzof a mixed sol ution
of hexane and di et hyl et her (hexane: diethylether = 30:70 (volune ratio));
Peppermint flavor 0.20
Water Balance
25 Total 1066G.00 L

Example 4-A-2 Sparkling Water

Sparkling water was produced under the same conditions

as in Example 4-A-1, except that the mint-flavored syrup was

30 prepared by adding, instead of the eguol-containing fermented

soybean hypocotyl material, 0.034 kg of the solid extract

prepared in Example 1-1 by evaporating Liquid Extract 1-2
obtained using 7SEt to dryness.

35 Example 4-A-3 Orange-flavored Carbonated Beverage Containing No




e el LB B et e

200 mM of a m xed solution of hexane and di et hyl et her (hexane: diethylether
= 25:75 (volume ratio)); 20200 m| of a m xed solution of hexane and

di et hyl et her (hexane: diethylether = 20:80 (volunme ratio)); and 200 m of
hexane were supplied sequentially. Every 50 ml elution fromthe
colum was col |l ected. The fraction eluted4by the m xed sol ution of hexane
and di et hyl ether 25 (hexane: diethylether = 40:60 (volune ratio)) and the
m xed sol ut@angsf Jnéxane and di et hyI et her (hexane: diethylether = 25:75
(volune ratio)) contained 40e O &recg %’ rate. = 80/()C ar}ld thg
purity of equol was “59. 5573%% 5% P shows The TEC ijnréjt fsi% of
the fracti Ocﬁ’ireﬁ'igd e_phmsl m@sslolutaang@I b@opﬁépmgogmamngésfm@di Bythe
figure, the fractlo gted by the m xed ,sol uti on of, hexane and

di et hyl et he?aidkarh he FOERH: EAGNY v of e THIEE) ) ThRd TFRMARREd

sol uti om Ofofsﬁ?@;@nmaﬁgr&n eé)}ﬂlEeEVEEﬁ EoRead Oigtdy et RekoTurdt iz (Metame
ratio)) contained equol with high purity. Table 11 details the 35 sanples
suppl i ed tk e lilanes of FIG 8. -68- Table 11 Lane in FIG 8 Sanple
Details Lane 1 Standard Product of Equol Lane 2 Elution Fraction obtained
while the elution anmount of M xed Sol uti onof HexaneandDi et hyl et her

(Hexane: Di éidnrcstiiepr40t SBECapatiayoRat Sgyyp anges between 0 to 50 ml Lane 3

Sol ut | onof ek AN aB BLRgT At Rer TIeranar iy ot ATPACPErLAb 600 Bhpaci t y

Rat i 0) ﬂﬂang&saﬂm‘emeefﬂﬂ}wngl@ 168) nd Lane 4 Elution FPa2®i Gfw)obt ai ned while

the el ution gggggt of M xed 10.00
Citric acid (crystalline) 0.03
DL-malic acid 0.07
Food coloring 0.05
15 Flavor 0.10
Water Balance
Total 45.00 L

Example 4-A-4 Orange-flavored Carbonated Beverage Containing No

20 Orange Juice
An orange-flavored carbonated beverage containing no
orange juice was produced under the same conditions as in Example
4-A-3, except that the orange-flavored syrup was prepared by
adding, instead of the equol-containing fermented soybean
25 hypocotyl material, 0.025 kg of the solid extract prepared in
Example 1-1 by evaporating Liquid Extract 1-2 obtained using 75Et
to dryness.

Example 4-A-5 Low-calorie Cola

30 Sugarless cola was obtained by preparing a cola syrup
having the following composition, and mixing the resultant cola

syrup with carbonated water in a volumetric ratio of 8:12.

Composition of Cola Syrup

35 Equol-containing fermented soybean hypocotyl material (Reference



Sol ut i onof HexaneandDi et hyl et her (Hexane: D et hyl et her =30: 70( Capaci ty

Rati o)) rangesbetween 0 to 50 ml Lane 5 Elution Fraction obtained while the
el ution amount of M xed Sol uti onof HexaneandDi et hyl et her

(Hexane: Di et hyl et her=30: 70(Capacity Ratio0))rangesbetween 50 to 100 nd Lane
6 Elution Fraction obtained while the el-®mi-on amount of M xed

Sol ut i onof HexaneandDi et hyl et her (Hexane: Di et hyl et her =25: 75( Capaci ty

Rati 0)) rang&&papheerd to 50 nl Lane 7 Elution Fractd.@® dBghi ned while the
el ution anmoung M.xed Sol uti onof HexaneandDi et hyl etdﬂ%r

(Hexane: Di et hyLI1 et her =25: 75(Capacity Rati0))rangesbet V\'/egn 50 to 100 nd Lane
8 El uti on Fr agttgsphoglhtaaoetl whil e the el uti on anountg.af M xed

Sol ut i onof He eandDi et hyl et her ., xane: Di et hyl et her =20: 80( Capacity

Rati 0)) range:(g‘%‘i%eﬁcb&t gcré’(ftﬁﬁll%_grrpl e 2-2: Equol C{:’@r%l fication Method 2
Equol - caoht ai ntaRfefieenent ed soybean hypocotyl powder b ipequol concentration
= 6.2 ng/ Q) s produced under the sane conditions as in Reference Exanple
1-3 except th r%%e i FPEPERY 1 ot of soybean hypocotyl-gwder was used. 100g

of the equol -EIeRia NEAD: faryeRt ed soybean 0.10
Water Balance
Total 40.00 L
10

Example 4-A-6 Low-calorie Cola

‘ Low-calorie cola was produced under the same conditions
as in Example 4-A-5, except that the cola syrup was prepared by
adding, instead of the equol-containing fermented soybean

15  hypocotyl material, 0.03 kg of the solid extract prepared in
Example 1-1 by evaporating Liquid Extract 1-2 cbtained using 75Et
to dryness. '

Example 4-A-7 Carbonated Apple Beverage

20 A carbonated apple beverage was obtained by preparing
apple-flavored syrup having the following composition, and mixing
the resultant apple-flavored syrup with carbonated water in a

volumetric ratio of 13:7.

25 Composition of Apple-flavored Syrup

Equol-containing fermented soybean hypocotyl material (Reference

Example 1-2) 0.20 (Kg)

5 times concentrated apple juice 11.00
Fructose/glucose syrup 5.00

30 Citric acid (crystalline) 0.10
Food coloring 0.05
Flavor 0.10
Water Balance
Total 65.00 L

35



hypocotyl powder was added to 500 ml of a 95 vol. % aqueous ethyl 10
acetate solution, and four hours of stirring was perfornmed at room
tenperature. Thereafter, insoluble residue were renoved by filtration to
coll ect an extract. The separated insol uble residue was washed with 80 mi
of ethyl acetate, and the liquid after wd$hi ng was mxed with the filtrate,
and the m xture was -69- The oily matter was subjected to silica gel

chr omat ogr apBP I |41An8 PBavemakedoerris Bevespeal diameter, filled with 70g

of silica gel using egag_q)ec J : pl.J i1 m
of hexane, and a 5 rﬁfxe SO E?(ljoa po]’fe e?t dg?gg%g‘g%%?gjﬁ&é%gxg%%%g yISélQlg
acet at e: hezamai tiohsb #svolunkxangtlieo)d-Pstibseggept| yhat the applFhélagoirednt
was distilled off fromthe equ I-cggtainiggsgéq%ig éggvent thus .cal l.ected,
and 630 ng %¥ruapye?f0\?/ 8Pys | PY n8“S61'Y 0 wag“obt arhed C10HTE c?yst[ arrHe
solid was afidetsernted? Bbylodaret hyboastetlat eaaadiall ,ssadl.vadd by hEatthg ablga C

8 m of hexang s added thereto and 30 minutes of stirrin s, perforped
whi | e cool | SHTHE FERPRTE wit AREBLE oLt oY [FTERPE= bl Gy dt RS20 a2
obt ai ned equetaGiasiaisgwesm: eol hegiggk by filtrati on, and washed 15 with
hexane. Then the crystals were dried to obtain 530 ng of equol -containi ng
solid (pale yellow crystals). Further, the 530 ng

equol - cont agpid s Alndovasiagdedyt rdiee9bragyieous et hanol sol ution

(et hanaol concentrationm = 62.5 vol. %, and heated to 80 C to be dissolved in
the solldtion. The 23 swirhonahetegraild HRFETEGE sYamhPtginedeby ertrIgrdngt a10 C
to recryst ize i ]t e <A [ es of
whi to nbed B URaaad ehasl Sy S PAP S PAPAERy ComihiR1bR7 il i3I BT,
rotation fafig25resultmntobgpred legovtd ceystal withas caghogatiad aw@BsrC Bt hanol .
The fusing i nt 188- 2 90.C. It was confirmed that the obtained
.equol was n‘g(gir%et\%%%%%%r%.&aéé%le 3: Food Material Containing an

Equol - cont ai ni ng Fer nent ed Soybean Hypocotyl or Extract Thereof, and Foods

Cont ai H_:5ng g_l%)e Foo%.l\/ﬁt& irﬁal §g Exanpl g 3-1 Production of Food Materi al
Cont ai fing & BQESELEMtE MEAGCEEIFEHEd bW ean Hypocotyl and Cacao Mass
An equol - contEgubl Agort el iTE Ate de SthRaN sbypeaotiyipopbbgliced cutider the sanme

conditions as i n Reference apples 1-3 was m xed with c o mass havi ng
been di ssol Wnﬁga@%{‘p]ﬁ%ﬂ?ati o of 1:3 (weight Orggi @{‘33 The ni xture was

cool ed to obtakimd@s coffenteatedmilRairabripe Wiiick an equel - cont ai ning

fermented soybean hypocotyl is dispersed in cacao nass. The taste
of the food FatELTAChUSTYFBALCEE ) was eval uat ed by%18° panelists, with the
result jphat gbbdotoidteing 0.05
- Flavor 0.20
Water Balance
Total 45,00 L

25 Example 4-A-10 Carbonated Grape Beverage

A carbonated ¢grape beverage was produced under the same
conditions as in Example 4-A-9, except that the grape-flavored
syrup was prepared by adding, instead of the equol-containing
fermented soybean hypocotyl material, 0.03 kg of the solid

30 extract prepared in Example 1-1 by evapcorating Liquid Extract 1-2

obtained using 75Et to dryness.

Example 4-A-11 Beverage Containing Apple Juice

A beverage containing apple juice having the following

35 composition was produced.



5 panelists concluded that the bitter taste derived fromthe
equol cont ai ni ng fernented soybean hypocotyl was suppressed, and the food
mat eri al possessed a pleasing flavor. Exanple 3-2 Food Material Containing
an Extract of Equol containing Fernmented Soybean Hypocotyl 10A solid extract
("75Et extract", hereinafter) obtained by7evaporating Liquid Extract 2-1
produced in Exanple 1-1 using 75Et was m xed with cacao mass havi ng been

di ssol ved by heat at a ratio of 1 24 (weight ratio). The m xture was cool ed

to obtain a f t rse cacao
mass. 15 The t te oﬁE%ig 4 erléggFﬁgé %ﬁﬁ% uc g Héégﬁ%ﬁ% SR?P%Fﬁ?CeIO
panel i sts, ®#xbhpldel43gsult that aII of the panelistg d0n¢K@ﬂed t hat the
bitter taste gqglved from.t 75Et xtract was supe%p§ and the food
materi al possessed- acﬁtgggi geﬁ| e G “Bxanpl e 3 ked Confectionery

The i ngredi erlavelrown in Table 12 were m xed, and theos xture was forned
into a rectangle (about 1.5cnxl.5anx10cm and baked in an oven at 180 C to
produce a ba@gﬁfﬁbnﬂﬁgffﬁbeyv;The taste of the baked confectionery thus
produced was 2=aval uated by 10 panelists, with thggo.esul,t that all of the

panel i sts concluded that the bitter taste derived fromthe equol containing
fermented soybean hypocotyl was suppressed, and the baked confectionery

possessed aEggﬁéggr@;Agﬁgcgg@gf%ggl@gg{afggﬁgampgiégwﬂyge pl easing taste. 30
-71- Table Chi p- shaped” Food Material Obtained in

Exanpl e1®B-1 (about (ﬂJbﬂj’eﬁégecwlmal@m@yapplﬁlrj@SeRﬁa%|m@cs‘;d Budewrthg. s.
Sugar q.S. EQ8e conditions as in Example 4-A-11, except for using, instead

of the equol-containing fermented soybean hypocotyl material,
0.05 kg of the sclid extract prepared in Example 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness,

15
Example 4-A-13 Beverage Containing Orange Juice
A beverage containing orange juice having the following
composition was produced.
20 Equol-containing fermented soybean hypocotyl material (Reference
Example 1-3) 0.40 (Kg)
Concentrated Valencia orange juice (Brix: 55 degree)
4.40
Sugar _ 5.00
25 Citric acid (crystalline) 0.16
Native gellan gum 0.025
Vitamin C 0.03
Pectin 0.0025
Orange flavor 0.25
30 Water Balance

Total 100.00 L

Example 4-A-14 Beverage Containing Orange Juice

A beverage containing orange Jjuice was produced under

35 the same conditions as in Example 4-A-13, except for using,
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.S. Orange Peel g.s. Pineapple gq.s. Indigestible Dextrin gq.s. Cacao Mass
.S. Sliced Alnonds g.s. Cocoa Powder g.s. Salt g.s. Baking Powder q.s.

| avor g.s. Total 100 Conparative Exanple 3-1: Baked Confectionery

A baked confectionery was produced under the same conditions as in Exanple
3-3 except that I g of the equol containinggfernented soybean hypocotyl
produced under the sanme conditions as in Exanple 1-3 was m xed wth 5g of
chocol ate chifizaddnsbeadiné tdpoahicpnshiped; f gednamtel | @oybbimi regorotyl
Exanple 3-1. The taste of the baked confectionery thus produced s. 10
eval uat ed tﬂﬁtﬁ?lﬁénepi%5s$g\ﬂﬁ:ﬁh?hﬁo%%éLﬂﬁtrﬁﬁétP%EQaﬁﬁd ﬂHeEf%WRﬂ%ﬁif% oy
concl uded tegﬁ%potrla%iﬂb%fcﬁ‘d’ﬂl Eastecdi SaPRsaL e ihie7 it @y dkaatss derived
fromthe equol-containing fernmented soybean hypocotyl remai ned throughout
t he confectionary. Exanple 3-4: Baked Confectionery 15A baked confectionery

was pro%uceﬂ(ayrﬁfﬁ%r 4L£—el§%5%\l—calorie Beverage Containing Fruit Juice

A low-calorie beverage containing fruit juice having the

q
q
F

followlng composition was produced.

Equol-containing fermented soybean hypocotyl material (Reference

10 Example 1-1) 0.40 (Kg)
5 times concentrated citrus juice 4.40
Sucralose 0.008
Citric acid (crystalline) 0.18
I-ascorbic acid 0.03

15 Gellan gum 0.024
Flavor 0.10
Water Balance
Total 100.00 L

20 . Example 4-A-16 Low-calorie Beverage Containing Fruit Juice
| A low-calorie beverage containing fruit juice was
produced under the same conditions as in Example 4-A-15, except
for using, instead of the equol-containing fermented soybean
hypocotyl material, 0.05 kg of the solid extract prepared in
25 FExample 1-1 by evaporating Liquid Extract 1-2 obtained using 75Et
to dryness.

Example 4-A-17 Sugarless Near Water (soft drink similar to water)

Sugarless near water (soft drink similar to water)

30 having the following composition was produced.

Equol-containing fermented soybean hypocotyl material (Reference
Example 1-3) 0.40 (Kg)
Sucralose 0.008
35 Polydextrose 2.20



conditions as in Exanple 3-3 except for the inclusion of the same anount of
chi p-shaped food material obtained in Exanple 3-2 instead of the

chi p-shaped food materials obtained in Exanple 3-1. The taste of the baked
confectionery thus produced was 20 eval uated by 10 panelists, with the
result that all of the panelists concludgg+that the bitter taste derived
fromthe 75Et -72- extract was suppressed, and the baked confectionery
possessed a pb daisiesgcohomot mttedf bampsfand dniesi gi nal.4dl easing taste. -73-

Exanpl e 4 Food. Canpr.i si,ng Equol - cont ai ni ng Fernente ybean Hypocotyl
Material or I(?]stré%pﬁgé? 9%@}%&1%12‘?% Beverage 5Her eidch ter, specific
producti on exadmplies 0hkctdwe: beverage according to the pigesent invention are
gi ven. Exanple 4-A-1 Sparkling Water Sparkling water was obtained by
preparing a mMmIMESSHEY FRLRFIEE syrup having the fol | dwiCdg conposition, and

m xi ng the resdanbifl Hdrd ! avored syrup with carbonated water in a
volumetric ratio of 3:1. Conposition of Mnt-flavored Syrup

15Equol - cont dPihengorér Hekamidges sygeeghloppdeot yl  mat erd-002Ref er ence Exanpl e
1-3)0. 27 (Kg)%%%ﬁgnéo%@f&?h%%& (crystalline)O. Q)lo'gg?ge Sal t0.012
l ori I

20Pot assi um ch e0.0 ciumT act at e0. 008 Pepper'mi nt ~extract0. 03
Pepper i nt f [INaastdn20idget er Bal ance 25Tot al 100. 00 L 0BEX&dpPl e 4- A-2 Sparkling

Vit er Flavor 0.10
10 Water Balance

Total 100.00 L

Example 4-A-18 Sugarless Near Water (soft drink similar to water)

Sugarless near water (soft drink similar to water) was

15 produced under the same conditions as in Example 4-A-17, except
for using, instead of the equol-containing fermented soybean
hypocotyl material, 0.05 kg of the solid extract prepared in
Example 1-1 by evaporating Liquid Extract 1-2 obtained using 75Et

to dryness.
20
Example 4-A-19 Sports Drink
A sports drink having the following composition was
produced.
25 Equol-containing fermented soybean hypocotyl material
{(Reference Example 1-2) 0.40 (Kg)
Clear lemon juice 0.50
Sucralose 0.02
Lactic minerals 1.00
30 Vitamin mix 0.25
Sodium L-ascorbate 0.05
Citric acid -0.125
Water Balance

Total 100.00 L
35



Sparkl i ng water was produced under the sanme conditions as in Exanple 4-A-1,
except that the mnt-flavored syrup was 30 prepared by addi ng, instead of

t he equol - contai ni ng fernmented soybean hypocotyl material, 0.034 kg of the
solid extract prepared in Exanple 1-1 by evaporating Liquid Extract 1-2
obtai ned using 75Et to dryness. -74- Ogahge Juice An

orange-fl avored carbonated beverage contal ni ng no orange juice was obtai ned
by prepari r@(@%@r angs d layekednsynup having the fol |l owing conposition, and
m xi ng the range-flavored syrup with carbonated water in a
volumetric ratio of 20spértCotpiodi wasnprddudednyader fher samsye@piitions as

Equol - cont ai ni f t ed, soy yp, tylL. oAt eni ( Ref ce: | e
1130, 20 (1) SABPLD. QOTCHEr) CIARPR [ty s el el B0 bL ol ac a0 07
Food col oridwgka0hid§FFawestctD AtfenBahapnoectyllotratési60, L0.05 kExehptlke

4- A-4 Oange-f,l avored rbonat ed, Bever.age nt.gi,ni No 20 _Or ange I.c

An or ange- f{ eax%%nﬁf%%a%ellﬁgeﬁ%gﬁ%i it Hg ﬁg oervéaﬁ)é’gg)jt’hﬁl eL‘:]L glg
produced urgleiraddielsameanddt osg aSEtNtEx@npless4- A-3, except that the
orange-fl avored syrup was prepared by adding, instead of the

equol -contai ning fernmented soybean 25 hypocotyl material, 0.025 kg of the
solid extraglapneraLehi el Grech B¥aeMapemRihRg Liquid Extract 1-2
obt ai ned ustng 75Et—to dryness. Example 4-A-5 Lowcal orie Cola 30Sugarl ess
col a was obtai ned by @ efg Hreed ey rdpknaFing TRELPG| KO ngllowing
conpositi 0 kX tant cola syrup with carbonated water in a
vol urretltroi c%oﬁolﬁé%n%z% rﬂﬁ:-og}géélfll%'><arrpl e 1-2)0.20 (Kg) Sucral ose0.02
Phosphoric acid0.05 Citric acid (crystalline)0.07

Equol-containing fermented soybean hypocotyl material

(Reference Example 1-2) 0.40 (Kg)

Cow’s milk | : 10.00

15  Skimmed milk 3.50
Powdered green tea
(RS-20, produced by ITO EN, LTD.) 0.50
Sugar 7.00
Emulsifier _ 0.70

20 Food coloring 0.03
Flavor 0.20

Sodium hydrogen carbonate for adjusting pH to 6.8
Water Balance
Total 100.00 L

25
Example 4-A~22 Powdered Green Tea-milk Drink

A powdered green tea-milk drink was produced under the
same conditions as in Example 4—A~21, except for using, instead
of the equol-containing fermented soybean hypocotyl material,

30 0.05 kg of the solid extract prepared in Example 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness. '

Example 4-A-23 Sugarless Yogurt Drink

A sugarless vyogurt drink having the following

35 composition was produced.



5Caf f ei ne0. 10 Caranel col oring0.20 Flavor (cola flavor)0.10 \Wat er Bal ance
Total 40.00 L 10 Exanple 4-A-6 Lowcalorie Col a Lowcal orie cola
was produced under the same conditions as in Exanple 4-A-5, except that the
cola syrup was prepared by adding, instead of the equol -containing
fermented soybean 15 hypocotyl material ,-43.-03 kg of the solid extract
prepared in Exanple 1-1 by evaporating Liquid Extract 1-2 obtained using
7SEt to dryness. Exanple 4-A-7 Carbonated Apple Beverage 20A carbonat ed
appl e bevera S ob ai ned arin | e-fl avored syrup having the
fol | owi ng cog’iejcé}é‘? TR a:éwgmﬁérﬁl nEE %Cg?ﬁlag ASPHive- IF‘?E[ syrup with
car bonat ed vq@bgéréﬁbeam}npm@tpg ratio of 13:7. 25C(Urm@3| ;{gpn of

Appl e-fl avored Syrup . Equol -containing fernmented s %Bean hypocotyl materi al

(Ref erence ExEpipieatedonplioolSiKgP3h tines concent rat®4%ppl e j ui cell. 00
Fruct oseg gl Uoi@élféx&)ébmﬁﬁlé’osc%@)@ahrb&l%&h&%&&{ét al ' i ne)@. 10 Food

col oring0.05 Flavor0. 10 WAt erBal ance Tot al 65. 00 - 7 6- Exanple 4-A-8
Car bonat ed ApfR&iBever age A car bonat ed aprﬂ -@0pever age was
produced undeg; tag same conditions as in Exanple 4- ?5 except that the
appl e-fl avor ed1 syrup was prepared by adding, instea ' P t he

equol - cont ai Miawfi%s Beident ed soybean hjpocutipstimg arl do, 40203 kg of the
solid extract, argllél Exarrple 1-1 by evaporatl ng L| quid Extract 1-2
obt ai ned usi nF By 355 4 ot d—Gape—Bever age 10A
car bonat®d grﬂapmlbever age was obt a| ned by pr epar| rtgmaoo L

Example 4-A-24 Sugarless Yogurt Drink

A sugarless yogurt drink was produced under the same

conditions as in Example 4-A-23, except for using, instead of the

15 equol-containing fermented soybean hypocotyl material, 0.05 kg of

the solid extract prepared in Example 1-1 by evaporatihg Liquid
Extract 1-2 obtained using 75Et to dryness.

Example 4-A-25 Pasteurized Lactic Acid Bacteria Beverage

20 A pasteurized lactic acid bacteria beverage having the

following composition was produced.

Equol-containing fermented soybean hypocotyl material (Reference

Example 1-3) 0.40 (Kg)
25 Fermented milk (SNF20%) 15.00
Water-soluble soybean polysaccharide 0.40
Sugar | 8.00
Flavor 0.10
Lactic acid for adjusting pH to 3.8
30 Water Balance

Total 100.00 L

Example 4-A-26 Pasteurized Lactic Acid Bacteria Beverage

A pasteurized lactic acid bacteria beverage was produced

35 under the same conditions as in Example 4-A-25, except for using,



grape-flavored syrup having the foll ow ng conposition, and m xing the

resul tant grape-flavored syrup with carbonated water in a volunetric ratio
of 9:11. 15Conposition of G ape-flavored Syrup Equol - cont ai ni ng fernented
soybean hypocotyl material (Reference Exanple 1-1)0.20 (Kg) 5 times
concentrated clear grape juice4.40 Citrig,acid (crystalline)0.25 20Food

col oring0.05 Flavor0. 20 WaterBal ance Total 45.00 L 25 Exanple 4-A-10

Car bonat ed JgapegBeyerage, o uol—contaiﬁ%n%ir?QEEEﬁ%%dJr@B?b@éﬂerﬁyﬁﬁc 1
produced under the sane condfilons as in anple 4-A-9, except that the

gr ape- f | avoraserdpiupOveds ke effatbd bylididitgact neteageef iphexample 1-1 by

S000, o 08 AL IO, R o 0011 8, g oo

obt ai ned using 75Et to dryness. Exanple 4-A-11 Beverage Containing Apple

Juice -77-_ Equql -containing fernented s e hypocotyl materi al
(RefereﬁceEéigﬁgﬁegiéégﬂIlowgcgf?fﬂi C%%h@¥§¥§%?§%gg8ple juice 5Fl avor Water
~Balance Total O0.40a Kgw-22100i8. 85ud08i 00 bevéae|leaving- IheBeficdilaging
Cont ai ni ng Appl e Jui ce 10A beverage containing apple juice was produced
under the SIHRPOSREPEIHHS PASIPReExanpl e 4- A- 11, except for using, instead
of the equol-containing fernented soybean hypocotyl material, 0.05 kg of
the solid extract prepared in Exanple 1-1 by evaporatin% Liquid Extract 1-2
obt ai ned usiﬁgqufgoqu@ygpygegggmented soybeari hypocotyl material

10 {Reference Example 1-3) 0.40 (Kg)

Skimmed milk 3.50
Water-soluble soybean polysaccharide 0.40
Sugar 5.00
Sucralose 0.0006

15 Fructose/glucose syrup (75%) 5.00
Citric acid (crystalline) 0.45
Flavor 0.10
Lactic acid for adjusting pH to 3.8
Water Balance

20 Total 100.00 L

Example 4-A-28 Low-calorie Sour Milk Beverage

Low-calorie sour milk beverage was produced under the

same conditions as in Example 4-A-27, except for using, instead

25 of the equol-containing fermented soybean hypocotyl material,

0.05 kg of the solid extract prepared in Example 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

Example 4-A-29 Strawberry-flavored Milk Drink

30 A strawberry-flavored milk drink having the following

composition was produced.

Equol-containing fermented soybean hypocotyl material (Reference
Example 1-3) 0.40 (Kg)
35 Skimmed milk 2.80



15 Exanpl e 4- A-13 Beverage Contai ning Orange Juice A bever age
contai ni ng orange juice having the foll ow ng conposition was produced.
20Equol - cont ai ni ng fernmented soybean hypocotyl nmaterial (Reference Exanple
1-3)0.40 (Kg) Concentrated Val encia orange juice (Brix: 55 degree) 4.40
Sugar5.00 25Ci tric acid (crystalline)0. 1&gNative gellan gunD.025 Vitam n
C0. 03 Pectin 0.0025 Orange flavor0. 25 30Wat er Bal ance Total 100.00 L Exanpl e
4- A- 14 Bever agecBomtidiknpngd€x ange Jui ce 3.00 beverage cont ai ni ng
orange j uice ytggs pr oduced under 35 the sane condi tigfs as in Exanple

4- A- 13, excep $or usi ng, -78 - instead of the equ -¥bnt ai ni ng fermented
soybean hypochbhylsifhieeri al, 0.05 kg of the solid extgagd prepared in
Exanple 1-1 bé %¥gpgrating Liquid Extract 1-2 obtained using 75Et to
dryness. 5 Exanpt &% AI28 Low cal ori e Beverage ContaPtfihg Fruit Juice

A Iom#caborier@MQfqg@rggyéfgiﬂﬂravggrit j uice havinggthe foll ow ng

conposi tion was produced. Equol - cont ai ni ng fernented soybean
hypocotyl matB#%eH (Reference 10 Exanple 1-1)0.40 PREEnEGetines concentrated
citrus juicedp4,Suckahogse@, 009 CGitric acid (crystalline)0.18 L-ascorbic
aci d0. 03 15CGel | an gunD. 024 Fl avor0. 10

Extample 4-A-30 Strawberry«flavored Milk Drink

10 Strawberry-flavored milk drink was produced under the
same conditions as in Example 4~A-29, except for using, instead
of the equol-containing fermented soybean hypocotyl material,
0.05 kg of the solid extract prepared in Example 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

15
Example 4~A-31 Non-fat Milk
Non-fat milk having the following composition was
produced.
20 Equol-containing fermented soybean hypocotyl material (Reference
Example 1~1) 0.40 (Kg)
Skimmed milk 12.00
Egg calcium 1.00
Emulsifier 0.06
25 Flavor 0.10
Water Balance
Total - 100.00 L
Example 4-A-32 Non-fat Milk
30 Non~-fat milk was produced under the same conditions as

in Example 4-A-31, except for using, instead of the eguol-
containing fermented soybean hypocotyl material, 0.05 kg of the
solid extract prepared in Example 1-1 by evaporating Liquid
Extract 1-2 obtained using 75Et to dryness.

35



Wat er Bal ance Total 100.00 L 20 Exanple 4-A-16 Lowcal ori e Beverage
Containing Fruit Juice A | owcal ori e beverage containing fruit

j uice was produced under the sane conditions as in Exanple 4-A-15, except
for using, instead of the equol-containing fernented soybean hypocotyl
material, 0.05 kg of the solid extract pggpared in 25 Exanple 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness. Exanple

4- A- 17 Sugaid-ep3eNeat-YAletahsedda drink simlar to water)

Sugar | ess near water (soft drink simlar to water) 30 having the follow ng
conposi ti on was proddcEgeargpsia SoNLERY nitRy el RBHI® FRBYBeEHThiScot vI

mat eri al ggﬁ%%hggag Exanpl e 1-3)0.40 (Kg) Sucral ose0.008 35Pol ydextrose2. 20
-79- 5 times concentrated grapefruit juice0.44 Citric acid
(crystalline)0.53 Cal cium | actate0.06 Potassium chloride0.01 5L-ascorbic

Pydr ochior | dE8 OHGTE RLRBt nos Bab D0 e Hy By B fONAE SrEAY ance Total
100. 00 L Ex@utkecdcd-Ftanpligaltess Near Water (soft @rithkKgimlar to water)

Sugar | ess near.water (soft drink similar, to water) 15 produced under
the same conghr%er"fg S&’%eigﬁnﬁga%d?nﬁ?ﬂ-ri%k except for Using, instead of the
equol - cont ai gi g d eldTENt edyseyliaaa) hypocotyl materi@lg4 0. 05 kg of the solid
extract prepared in Exanple 1-1 by evaporating Li q%d OE><tract 1-2 obtai ned
usi ng 75Et t8Ygt¥ness. 20 - -0

10 Food coloring 0.60
Flavor 0.10
Water Balance

Total 40.00 L

15 Example 4-A-34 Cream Soda

A cream soda was produced under the same conditions as
in Example 4-A-33, except for using, instead of the equol-
containing fermented soybean hypeocotyl material, 0.025 kg of the
solid extract prepared in Example 1-1 by evaporating Liquid

20 Extract 1-2 obtained using 75Et to dryness. '

Example 4-A-35 Powdered Green Tea—milk Drink

A powdered green tea-milk drink having the following

composition was produced.

25
Equol-containing fermented soybean hypocotyl material (Reference
Example 1-2) 0.40 (Kg)
Skimmed milk 3.50
Cow’s milk 10.00
30 Fmulsifier 0.70
Sugar 6.00
Water Balance
Total 100.00 L

35 Example 4-A-36 Powdered Green Tea-milk Drink




Exampl e 4-A-19 Sports Drink A sports drink having the foll ow ng conposition
was produced. 25Equol -contai ning fernented soybean hypocotyl materi al

(Ref erence Exanple 1-2)0.40 (Kg) Clear |enon juice0.50 Sucral ose0.02 Lactic
m neral s1. 00 30Vitam n m x0.25 Sodi um L-ascorbate0.05 Citric acid0.125

Wt er Bal ance Total 100.00 L -80- Exanpl @827 A-20 Sports Drink A
sports drink was produc under the_ sane, conditions as in Exapple 4-A-19,
except for using, ingﬁgggr% Fhe8qisRe |ﬁf+ﬁrf@?%eﬁF89u% beRpT  the
hypocotyl neteae alondft0on&gaof itt hexdmsie! i4-2e86| askcqsepasedid imgExanpl&d- 1
by evaporati %%guid Eitract,lnz obtai ned using 75Et to dryness. Exanple
4- A- 21 Powdéted ¥ e ST PEaSTR B PnKEermented  soybeap Jumpsperl gmagarial,
tea-n |k drigoshakgyngot heceol koM AY bk 1GRAPOPLEPDRIAINPT PAUEAL 1-1 1y
Equol - cont ai ni ng ferment ed soybean hypocotyl material (Reference Exanple

1- 2) 0. 40° ( K§VEBRAEIRF |t 100E45RGY iLmedoRta ke 05 PoswlErRsd tgr eyndssa
(RS-20, produced by ITO EN, LTD.)0.50 Sugar7.00 Enulsifier0.70 20Food

col oring0. 03
Example 4-A-37 Black Tea

Black tea having the following composition was produced.

10 Equol-containing fermeﬁted soybean hypocotyl material
(Reference Example 1-2) 0.40 (Kg)
Darjeeling tea extract (40 times) 20.00
Sugar 5.00
Flavor 0.05
15 Water Balance
Total 100.00 L

Example 4-A-38 Black Tea

Black tea was produced under the same conditions as in

20 Example 4-A-37, except for using, instead of the equol-containing

fermented soybean hypocotyl material, 0.05 kg of the solid

extract prepared in Example 1-1 by evaporating Liquid Extract 1-2
obtained using 75Et to dryness.

25 Example 4-A-39 Beverage Containing Apple Juice

A beverage containing apple juice having the following

composition was produced.

Equol-containing fermented soybean hypocotyl material (Reference

30 Example 1-3) 0.40 (Kg)
5 times concentrated clear apple juice 2.20
Oligosaccharide 1.00
Reducing maltose syrup 1.50
Vitamin C 0.05

35 Citric acid 0.10
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Fl avor 0. 20 Sodi um hydr ogen carbonate for adjusting pHto 6.8 Water Bal ance
Tot al 100. 00 L 25 Exanple 4-A-22 Powdered Green Tea-m | k Drink A
powdered green tea-m |k drink was produced under the sane conditions as in
Exanpl e 4- A-21, except for using, instead of the equol-containing fernented
soybean hypocotyl material, 30 0.05 kg eBé6the solid extract prepared in
Exanpl e 1-1 by evaporating Liquid Extract 1-2 obtained using 75Et to
dryness. Exanpiter4spl@giesggacbesstNesgurt Drink A su§aPPess yogurt drink
having the f aJt%‘{c"i ng 35 corrposi‘ti on was produced. x81. . Equal-containing
fermented so = - 40 (KQ)

Fer ment ed m Ikot&dNF20% 40. 00 5Wat er - sol ubl e soybed®0p8Dykacchari de0. 20
Pectin0.20 Flavor0.20 Lactic acidfor adjusting pHto 4.2 Water Bal ance
10Tot al 100. 00 L Exampl e 4- A-24 Sugarl ess Yogurt Drink A sugarl ess
yogurt oy i nkxa@slepruogduge dadenet benisait ngongdblée angcas i n Exanpl e 4- A-23,
except for UsSing, instead of the 15 equal -containin fernente%xso beag
hypocotyl material, 0 REFCKGID CUHSIEOFP PREYS AL Br EpaRFPIAe Feti€1 py
evapor at i nggiddubShBrlibast ad- 2nokkahppd Uiy, 728 cehe @by NEssng,Exarpbed

4- A- 25 Pasteurized Lactic Acid Bacteria Beverage 20A pasteurized lactic

aci d bact erpf Féeere@larnhglrieg f SPrecntay coPeRAN | BYPIRES Yir omfcedal,

qufﬂo- Zgﬂ} ﬁb;‘wg der ment efe sayigan hyppsot vlporaphesdalif Rekarsnice 1Brangle
- 10 gvaporating Liquid Extract 1—2 obtained using 753Et to dryness.

Example 4-A-41 Soft Drink

A soft drink having the following composition was

produced.
15
Equol-containing fermented soybean hypocotyl material
(Reference Example 1-3) | 0.40 (Kg)
Fructose 3.70
Fructose/glucose syrup 8.00
20 Sugar 0.30
DL-malic acid 0.07
Sodium citrate 0.03
Emulsifier 0.052
Flavor 0.22
25 Water Balance
Total 100.00 L

Example 4-A-42 Soft Drink

A soft drink was produced under the same conditions as

30 in Example 4-A-41, except for using, instead of the equol-

containing fermented soybean hypocotyl material, 0.05 kg of the

solid extract prepared in Example 1-1 by evaporating Liquid
Extract 1-2 obtained using 75Et to dryness.

35 Example 4-A-43 Beverage Conitaining Orange Juice




25Fernmented m | k (SNF20% 15. 00 Wat er - sol ubl e soybean pol ysacchari de0. 40
Sugar 8. 00 Fl avor0. 10 Lactic acidfor adjusting pHto 3.8 30Wat erBal ance
Total 100.00 L Exanple 4-A-26 Pasteurized Lactic Acid Bacteria Beverage
A pasteurized lactic acid bacteria bever e was produced 35 under the sane
conditions as in Exanple 4-A-25, except f using, -82- instead of the

equal - cont ai ni ng fer b 0 teridal, 0.05 he solid
extract prepared in gfeﬁ%lggﬁt%%%gr Ea)%l ng L uqllﬁedh%xﬁgac‘:%% 9%1%0&15’1 Fned
usi ng 75Et tongeyieism wﬁsEpaothc@dél A-27 Lowcal orie Sour M|k Beverage

A lowcalorie sour m |k beverage having the foll ow ng conposition was

- produced. Equal - contai ning fernented soybean hypocotyl nateri al

10( Ref er ence Hcpaipleenta ) thdt Getiight &kisypdani hixokl YWaheresipliubkerskean
pol ysaccharde0. 40 S(Lj;ag}arS 00 Sucral ose0. 0006 15Fruct ose/gl ucose syrup

(75% 5. OEE{?JF 1&did!(crystall'ine)0.45 Flavor0.10 %d0i éK@ki df or  adj usti ng
pHto 3.8 V\atmlﬁﬁlo@@gzglug&@ts@kuéoo 00 L Exarrpl e 4-A 28 Lowcal orie Sour

M | k Bever age Lowcal orie sour m |k beverage was produced under
the same condi®GtoR$1ges3eri@YaAsl e 4- A- 27, except for0-@2fng, instead 25 of
the equol - confgjaRi ngy fry mented soybean hypocotyl material, 0.05 kg of the
solid extract prepared in Exanple 1-1 by evaporati ng Liquid Extract 1-2

obt ai ned usi APTFSBEEraedqusags. juice -40
10 Citric acid 0.026
Sodium citrate ' 0.003
L-ascorbic acid 0.01
Flavor 0.10
Water Balance
15 Total _ 100.00 L

Example 4-A-44 Beverage Containing Orange Juice

_ A beverage containing orange juice was produced under

the same conditions as in Example 4-A-43, except for using,

20 instead of the equol-containing fermented soybean hypocotyl

material, 0.05 kg of the solid extract prepared in Example 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

Example 4-A-45 Beverage Containing Apple Juice

25- A beverage containing apple juice having the following

composition was produced,

Equol~containing fermented soybean hypocotyl material (Reference

Example 1-3) 0.40 (Kg)
30 Concentrated apple juice 4.40
Sugaf ‘ | 8.00
Citric acid 0.15
Flavor 0.12
Water Balance

35 Total 100.00 L
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Exanpl e 4-A-29 Strawberry-flavored MIk Drink 30A strawberry-flavored m |k
drink having the follow ng conposition was produced. Equol -contai ni ng
feLment ed soybean hypocotyl material (Reference Exanple 1-3)0.40 (Kg)
35Ski mmed mi | k2.80 -83- Wole m |k powder3.00 Sugar12.00 Enul sifier0.06
Food col ori ng0..05 5Fl avor (strawberry #B&vor)0. 10 WAt er Bal ance Tot al
100.00 L Exanple 4-A-30 Strawberry-flavored M1k Drink
10Strawberry-flavored m |k drink was produced under the sanme conditions as

{0, Example SAiAd (RACTR I aNE Blhed D3LER sl R BOUOl oontal g
in Exanple 1-1 by evapetvatbog ddrmaiidg.ﬁyta{m}te Yu2celtad mpeddusedguriesit the
dryness. 15 Exanpl e, 4-A-31 Non-fgt M ] k M-ff_)at m | k h%vi ng_the f.oll ow,ng
conposi ti on°ES ¢88° 28eqdto 3{%‘891]](% hdor e FERP BT R0y BEHIP hy BEEGES

mat er i als ( Ref er@BCeasdusarpbatdidifdy 46efilfentcaki sopskan | ko vEggna@rguml. 00

Enul sifier0.06 25F avaor0. 10 WAt er Bal ance ,
0.05 kg of the solid extract prepared in Example 1-1 by

evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

Example 4-A-47-1 Vegetable Juice

10 Vegetable juice having the following composition was

produced.

Equol-containing fermented soybean hypocotyl material (Reference

Example 1-2) 0.40 (Kq)
15 - Vegetable fruit juice 20.00
Water Balance

Total 100.00 L

Example 4-A-47-2 Vegetable Juice

20 Vegetable Jjuice was produced under the same conditions
as in Example 4-A-47-1, except for using, instead of the equol-
containing fermented soybean hypocotyl material, 0.05 kg of the
solid extract prepared in Example 1-1 by evaporating Liquid
Extract 1-2 obtained using 75Et to dryness.

25
Example 4-A-48-1 Sports Drink
A sports drink having the following composition was
produced.
30 Equol-containing fermented soybean hypocotyl material (Reference
Example 1-2) .40 (Kqg)
Lactic minerals 1.00
Vitamin mix 0.25
Citric acid 0.125

35 Sodium L-ascorbate (.05



Tot al 100. 00 L Exanple 4-A-32 Non-fat M|k 30Non-fat m |k was produced under
the sane conditions as in Exanple 4-A-31, except for using, instead of the
equol cont ai ni ng fernented soybean hypocotyl material, 0.05 kg of the solid
extract prepared in Exanple 1-1 by evaporating Liquid Extract 1-2 obtained
using 75Et to dryness. -84- Exanple 4-A-33 Cream Soda A cream soda havi ng
the foll ow ng i.ton was produced. 5Equol -contgininhg fel nented soybean
hypocot yl nat%%ﬁgfg?ggkerence Exanpl e 1-1)0. 20 (Kg)qggkﬂned sweet ened
condensed m | &&@0 Citric acid (crystalline)0.04 Sugarghs. 00 10Food
col oring0. 60 4- A- 34 Cream
Soda v d s o SArfE
Exanpl e 4- A- 3Btaixcepd0 f@r tusi ng, instead of the equol containing fernmented
soybean Qypocotyl material, 0.025 kg of the solid extract prepared in
Exanpl e 1-1 by evaporating Liquid 20 Extract 1-2 obtained using 75Et to
dryness. Exgﬁgjnﬁlél-z}%pﬁigli’gwgkﬁgﬁg GregR Tea-m |k Drink A
powdered gr€én tea-m K dri having the foll ow ng conposition was
produced. 25  Equol® cthfzisndrgnk evame mredusey bariethybeceand aeadétiais as
(Reference Examlafipts2)1atds(£0) RbpEPEol sing? Gl A1) equor-
containing fermented soybean hypocotyl material, 0.05 kg of the

10 solid extract prepared in Example 1-1 by evaporating Liquid
Extract 1-2 obtained using 75Et to dryness.

Example 4-A-49 Oolong Tea

Oolong tea having the following composition was

15 produced.

Bquol-containing fermented soybean hypocotyl material (Reference

Example 1-3) 0.40 (Kqg)
Oolong tea extract 3.00
20 Sodium L-ascorbate 0.01
Flavor 0.20
Water Balance

Total 100.00 L

25 Example 4-A-50 Oolong Tea

Oolong tea was produced under the same conditions as in
Example 4-A-49, except for using, instead of the equol-containing
fermented soybean hypocotyl material, 0.05 kg of the solid
extract prepared in Example 1-1 by evaporating Liquid Extract 1-2

30 obtained using 75Et to dryness.

Example 4-A-51 Tea with Lemon

Tea with lemon having the following composition was
produced.
35
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Sugar 6. 00 WAt er Bal ance Total 100.00 L 35 Exanpl e 4-A-36 Powdered G een
Tea-m |k Drink -85- Powdered green tea-m | k drink was produced
under the sanme conditions as in Exanple 4-A-35, except for using, instead
of the equol -containing fetnented soybean hypocotyl material, 0.05 kg of
the solid extract prepared in Exanple 1~%pby 5 evaporating Liquid Extract
1-2 obtained using 75Et to dryness. Exanple 4-A-37 Black Tea Bl ack tea

havi ng t he f aguoioontcanpiagi feanemviasl popdesre dhypbO&oub|ratent ail n{Refet-enaent ed

soybean hypgcot yl rial (Reference Example 1-2)0.40_( Darjeeling tea
extract (40&?‘?’%&) %580 Sugar 5. 00 Fl avor 0. 05 15Wat ePBgﬁ)aﬁ%é Tot al 100. 00 L
Exanpl e 4- A- 38aBkatka EBarBack tea was produced undgrophe sane conditions
as in 20 Exanple 4-A-37, except for using, instead of the equol-containing
feLnment ed soyBEYRIPY PVASOFE A¥FER iPaWdes. 05 kg of thé-%BIid extract prepared
in Exanpl e 1lglghy evaporating Liquid Extract 1-2 obgapmed using 75Et to
dryness. 25 Exanple 4-A-39 Beverage Containing Apple Juice A
bever age conf&MeNnitifGspl e jui ce having the fol |l ow ng-2dnposition was
produced. Eguol : al nj fement ed soybean hypocot yl terial (Reference
30 Exanpl e 1%%[8%)1%&?@ CQ% times concentrated cl earwé%%ﬁe j ui ce2. 20

d i gosacchar Fdeto00 Reduci ng mal t ose syrupl. 50 Vit afi® C0. 05

Water Balance

10 Total 100.00 L

Example 4-A-52 Tea with Lemon

Tea with lemon was produced under the same conditions as

in Example 4-A-51, except for using, instead of the equol-

15 containing fermented soybean hypocotyl material, 0.05 kg of the
solid extract prepared in Exampie 1-1 by evaporating Liquid
Extract 1-2 obtained using 75Et to dryness. '

Example 4-A-53 Tea with Milk

20 Tea with milk having the following composition was

produced.

Eguol-containing fermented soybean hypocotyl material

{Reference Example 1-3) _ 0.40 (Kg)
25 Cow's milk 7.00
Whole miltk powder 0.25
Sugar 4.00
Tea extract 35.00
Emulsifier 0.05
30 Flavor . - 0.10
Watex Balance
Total 100.00 L

Example 4-A-54 Tea with Milk

35 Tea with milk was produced under the same conditions as



35Citric acid0.10 -86- Water-soluble dietary fiber8.00 \WaterBal ance

Total 100. 00 L 5 Exanpl e 4- A-40 Beverage Containing Apple Juice A
beverage containing apple juice was produced under the same conditions as
in Exanple 4-A-39, except for using, instead of the equol-containing

f erment ed soybean hypocotyl material, 0.-G8kg of the solid extract prepared
in Exanple 1-1 by 10 evaporating Liquid Extract 1-2 obtained using 75Et to
dryness. ExdRpl 8<ade1145133/Dr ?ﬁﬁe& sEPE d#51AE. halfsieacheof olthew eapol-
conposi tion ﬂg%clgéi_,.m = [T d y ot yl
mat eri al (Rgp’grggﬁtge arrpleé%ng)gggg%aI%Kg%I Igraﬁzg? ofsngg.gg%ﬁ?—’r u%'?%gs)e glotdl'c%g%
syrup8. 00 26Skgdr ;x3@apt- muereradi do 0FExSopllaimlcilt rieyt e@vegomEmhilngi flien(d052
Fl avor 0. 22 I ot al 0 -A-42 Soft Drink A soft
drink was p?%%g\g%(g%%ﬁr%ggﬁ?ﬁgé@é#gg og%ililﬁ[ F%)ﬁrs&%geg?f in Exanple 4-A-41,
except for using, instead of the equol containing fernented soybean

hypocot yl terial,, Q.| f e solid extract prepared in Exanple 1-1 by
evaporat i nﬁ@&?ﬂ%@%—%c&gﬁ&f %tlgﬁned usi-ng 75Et to dryness. 35 Exanple
4- A- 43 Bever age Cont aintdRfe@ dpgek HHw@Sg the following composition was

produced.
10 Equol-containing fermented soybean hypocotyl material-
{Reference Example 1-1) 0.40 (Kg)
Coffee extract 30.00
Cow’s milk 25.00
Emulsifier 0.10
15 Sodium bicarbonate 0.12
Stevia 0.01
Sugar 3.00
L-rhamnose 0.01
Flavor 0.05
20 Water Balance
Total , 100.00 L

Example 4-A-56 Coffee Drink

A coffee drink was produced under the same conditions as

25 in Example 4-A-55, except for using, instead of the equol-
containing fermented soybean hypocotyl material, 0.05 kg of the
solid extract prepared in Example 1-1 by evaporating Liquid
Extract 1-2 obtained using 73Et to dryness.

30 Example 4-A-57 Cocoa Milk Drink

A Cocoa milk drink having the following composition was

produced.

Equol-containing fermented soybean hypocotyl material (Reference
35 Example 1-1) 0.40 (Kg)
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- 87- A beverage contai ning orange juice having the follow ng
conposi tion was produced. Equol -containing fernented soybean hypocotyl
material (Reference 5 Exanple 1-3)0.40 (Kg) Fructose/glucose syrup2.50 Beet
ol i gosacchari de0. 026 Sugar 4.00 Concentrated orange juice4.40 10C tric

aci d0. 026 Sodi um citrate0.003 L-ascorbi c2aci d0. 01 Fl avor0. 10 Wat er Bal ance
15Tot al 100. 00, L ,Exanpl e 4- A-44 Bever age ‘Cont ai ni ng _Qrange Jui ce A
bever age cont@*hinftbkange juice was produced undertU+H8 same conditions as
in Exanpl e 4-driddedexcept for using, 20 instead of Bhegequol - contai ning
fermented soybean hypocotyl material, 0.05 kg of the solid extract prepared
in Exanpl e 1-Frus§osgaporati ng Liquid Extract 1-2 obfaPfed using 75Et to
dryness. Exa@ﬂd%r4-A-45 Beverage Containing Apple Jyi gg 25A beverage

cont ai ni ng appl’e juice having the foll ow ng conposition was produced.

Equol - cdnt ai iowgaf powast ed soybean hypocotyl nateri al00Ref erence Exanpl e
1-3)0. 40 (Kg) ntrated apple juice4.40 Sugar8,.00.C tric acid0.15

Fl ovor 0.1 WrBSF R Re 35 Tor Bl 100, 00 & 045

Flavor 0.08
Water Balance
Total 100.00 L

10
Example 4-A-58 Cocoa Milk Drink

A cocoa milk drink was produced under the same
conditions as in Example 4-A-57, except for using, instead of the
equol-containing fermented soybean hypocotyl material, 0.05 kg of

15 the solid extract prepared in Example 1-1 by evaporating Liquid
Extract 1-2 obtained using 75Et to dryness.

Example 4-A-59 Powdered Green Tea-milk Drink

A powdered green tea-milk drink having the following

20 composition was produced.

Eguol~containing fermented soybean hypocotyl material (Reference

Example 1-1) 0.40 (Kg)
Cow’s milk 10.00
25 Skimmed milk 3.50
Fructose 5.80
Sugar 0.40
Powdered green tea 0.90
Emulsifier 0.48
30 Flavor 0.27
Food coloring 0.03
Water Balance
Total 100.60 L

35 Example 4-A~60 Powdered Green Tea-milk Drink




-88- Exanpl e 4-A-46 Beverage Containing Apple Juice A bever age

contai ni ng appl e juice was produced under the sanme conditions as in Exanple

4- A- 45, except for using, instead 5 of the equol -containing feLnented
soybean hypocotyl material, 0.05 kg of the solid extract prepared in
Exanpl e 1-1 by evaporating Liquid Extract23=2 obtained using 75Et to
dryness. Exanple 4-A-47-1 Vegetable Juice 10Vegetable juice having the
fol | owi ng conpositi o REYIPFLRHUERREN Hfolnidbntainh ndps crunasiiced sogdeathe

hypocot yl [ )| e11-2) Q.40 ( Veget abl e L yj

i Ui ce20. 00 ir BopFELSSNES SR t%x?rr% 99, el f?gée“f%ﬁ’%é §Hsten
20Veget abl e gfui tke wasgupl oderted ninderfatrensade sogbebti dnpoastiyh MBeasplal,
4-A-47-1, e t r ing,. i d t equol cont al. ni f ernmente
soybean hyp)(?cd??)yl Ecgratt‘léh?i a ,e Ogéja'ﬁgg G trt %g S "F‘?%aréeﬁ r 4ct n%faé%?&reed&i_ﬂ by
Exanpl e 3- 1 dyppevapiratliinniti BuixhdExtlFacobiaihegbtiaingd7arsi ng dbieds0
dryness. 25 Exanple 4-A-48-1 Sports Drink A sports drink having the

foll owi ng conposition was produced. 30Equol -contai ning fernmented soybean

hypocotyl maxempaé {-Refdr eooe MXaBetetads 0. 40 (Kg) Lactic mineral sl. 00

Vitamn m x0.25 CGtrrc acid0. 125 35Sodi um L-ascorbate0.05 -89- Lenon
j ui ce0. 50 Sugar 12. 00 A sour milk beverage having the following composition

was produced.

10

Eguol-containing fermented soybean hypocotyl material (Reference
Example 1-3) 0.40 (Kqg)

Skimmed milk 1.50
Fructose 2.50

15 Sugar 0.59
Concentrated strawberry juice 0.22
Sodium citrate 0.32
Emulsifier 0.40
Flavor 0.12

20 Water : Balance
Total 100.00 L

Example 4-A-62 Sour Milk Beverage

A sour milk beverage was produced under the same

25 conditions as in Example 4-A-61, except for using, instead of the

equol-containing fermented soybean hypocotyl material, 0.05 kg of

the solid extract prepared in Example 1-1 by evaporating Liquid
Extract 1-2 obtained using 75Et to dryness.

30 Example 4-A-63 Beverage Containing Vitamins

A beverage containing vitamins having the following

composition was produced.

Equol-containing fermented soybean hypocotyl material (Reference
35 Example 1-3) 0.40 (Kqg) .



Wat er Bal ance Total 100.00 L 5 Exanple 4-A-48-2 Sports Drink A
sports drink was produced under the sane conditions as in Exanple 4-A-48-1,
except for using, instead of the equol containing fermented soybean
hypocotyl material, 0.05 kg of the 10 solid extract prepared in Exanple 1-1
by evaporating L|qU|d Extract 1-2 obtai n€d-using 75Et to dryness. Exanple
4- A-49 ol ong Tea Ool ong tea having the foll ow ng conmposition was 15

pr oduced. GF- cont ai ni ng fernmented soybean hypé@o 9I mat eri al
(Reference Exgpple 1=3)0.40 (Kg) Oolong tea extract3. 0§ 20Sodi um
L-ascorbate0. 01 Fl avor0. 20 Wat erBal ance Total 100.00 L 25 Exanple 4-A-50
ol ong Tea -L"aSCOIbl@IﬂQ%@g tea was produced under ©ré0same conditions as
in Exampl e 41A349; exgept for using, instead of thepegygol -containing
ferment ed soybean ﬂypocotyl material, 0.05 kg of the’'solid extract prepared
in Exand e 1F1abprevaporat|ng Li quid Extract 1-2 300ecbfai ned using 75Et to
dryness. Exanple 4- 1 Eea wth Lennn Tea with I emon having the follow ng
conposi ti on WS BRIt s : AN oybean

hypocot yl nauetaal (Reference Exanple 1- 3)0 40 (KgpoBDack tea extract6.00
Reduci ng mal t ose syrup powder 3. 00 5Sugar 3. 00

Example 4-A-64 Beverage Containing Vitamins

10 A Dbeverage containing vitamins was produeed under the
same conditions as in Example 4-A-63, except for using, instead
of the equol-containing fermented soybean hypocotyl material,
0.05 kg of the solid extract prepared in Example 1-1 by
evaporating Liguid Extract 1-2 obtained using 75Et to dryness.

15
Example 4-A-65 Red Bean Soup
A red bean soup of the following composition was
produced.
20 Equol-containing fermented soybean hypocotyl material (Reference
Example 1-3) 0.40 (Kg)
Red bean paste ‘ - 10.00
Sugar alcohol 6.50
Sugar 24.00
25 Table salt 0.10
Emulsifier 0.60
Flavor 0.10
Water Balance
Total 100.00 L
30 |

Example 4-A-66 Red bean soup

A red bean soup was produced under the same conditions
as in Example 4-A-65, except for using, instead of the equol-
containing fermented soybean hypocotyl material, 0.05 kg of the

35 solid extract prepared in Example 1-1 by evaporating Liquid



Lenon jui ce0.50 L-ascorbic acid0.02 Flavor0.10 Wat er Bal ance 10Tot al 100. 00 L
Exanpl e 4-A-52 Tea with Lenon Tea with | enon was produced under
the sane conditions as in Exanple 4-A-51, except for using, instead of the
equol - 15 contai ning feLnmented soybean hypocotyl material, 0.05 kg of the
solid extract prepared in Exanpl e 1-1 by-%vaporating Liquid Extract 1-2

obt ai ned using 75Et_to dryness. |le 4-A-53 Tea with M|k 20Tea with

m | k havi ng Etx%éaf:%l JrTKM%aéBﬁ%dsﬁlﬁ nﬁ5ﬁ7ést‘¥)rq¥d'i}@é§l: Equol - cont ai ni ng
fermented soybean hypocotyl material (Reference Exanple 1-3)0.40 (Kg)
25Cow s m | k7.00 Whole m | k powder0.25 Sugar4.00 Tea extract 35.00

Enul si fi er 0 E38MBOF| &vfor6?, Green \Becer Bal ance Tot al 100 00 L -91- in Exanple

4- A-53, except for us e feI nment ed soybean
hypocotyl naterial, bggeﬁl( s‘ﬂf %?%Jé&g %ﬂg fgg?&é%? g B9 "‘f%?a%?cz %Edl by
evaporatbng Liquid Extract 1-2 obtained using 75Et to dryness. 5 Exanple

4-A-55 Coffee Drink A coff k. having the foll i
or oduced.  LOEHUSTL EGREGT ) TFEPRERT GeP Oy BNy ISt JF Rl | Grrerence

Example 1-1) 0.40 (Xg)
Green tea extract : | 3.00
Sodium L-ascorbate 0.01

10 Flavor 0.20
Water Balance

Total ‘ 100.00 L

Example 4-A-68 Green Tea

15 Green tea was produced under the same conditions as in
Example 4-A-67, except for using, instead of the equol-containing
fermented soybean hypocotyl material, 0.05 kg of the soclid
extract prepared in Example 1-1 by evaporating Liquid Extract 1-2
obtained using 75Et to dryness.

20
Example 4-A-69 Powdered Orange Juice Drink
A powdered orange juicé drink having the following
composition was produced.
25 Equol-containing fermented soybean hypocotyl material (Reference
Example 1-2) 0.40 (Kg) '
Fructose/glucose syrup 2.50
Beet oligosaccharide 0.026
Sugar 4.00
30 Powdered orange juice 2.00
Citric acid 0.026
Sodium citrate 0.003
L-ascorbic acid 0.01
Flavor 0.10

35 Water Balance



(Reference Exanple 1-1)0.40 (Kg) Coffee extract30.00 Cow s m | k25.00

Emul si fier0.10 15Sodi um bi carbonat e0. 12 Stevi e0. 01 Sugar 3. 00 L-rhammose0. 01
Fl avor 0. 05 20Wat er Bal ance Tot al 100. 00 L Exanpl e 4-A-56 Coffee Drink A
coffee drink was produced under the sane conditions as 25 in Exanple

4- A-55, except for using, instead of thegeéguol containing fernented soybean
hypocotyl material, 0.05 kg of the solid extract prepared in Exanple 1-1 by
evapor ati ng [Mogaild Extract 1-2 obtai ned using 75Et10000drkness. 30 Exanple
4- A-57 Cocoa M1k Drink A Cocoa mlk drink having the follow ng conposition
was produced. -92- Cow s mlk 10.00 Skimed m |k 3.50 Fructose 5.50 Sugar
0. 40 Example 4-A-70 Powdered Orange Juice Drink

A powdered orange juice drink was produced under the

5 same conditions as in Example 4-2-69, except for using, instead

of the equol-containing fermented soybean hypocotyl material,

0.05 kg of the solid extract prepared in Example 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

10 Example 4-A-71 Amino Acid Drink

An amino acid drink having the following composition

was produced.

Equol-containing fermented soybean hypocotyl material (Reference

15 Example 1-3) : 0.40 (Kg)
Sugar : 15.00
Fructose 15.00
Citric acid 4.00
Sodium citrate 1.00

20 L-valine 2.00
L-leucine 4.00
I-isoleucine 2.00
L-arginine 2.00
Flavor : 0.10

25 Water Balance
Total 160.00 L

Example 4-A-72 Amino Acid Drink

An amino acid drink was produced under the sane

30 conditions as in Example 4-A~71, except for using, instead of the
equol-containing fermented soybean hypocotyl material, 0.05 kg of

the solid extract prepared in Example 1-1 by evaporating Liquid

Extract 1-2 obtained using 75Et to dryness.

35 Example 4-A-73 Soya Milk Drink




Cocoa powder 1.00 Enulsifier 0.45 Flavor 0.08 Water Bal ance Total 100.00 L
10 Exanple 4-A-58 Cocoa MIk Drink A cocoa mlk drink was
produced under the sane conditions as in Exanple 4-A-57, except for using,
i nstead of the equol-containing fermented soybean hypocotyl material, 0.05
kg of 15 the solid extract prepared in Exafipi e 1-1 by evaporating Liquid
Extract 1-2 obtained ysi tt ypness 4- A- 59 Powder,ed G een
Tea-m | k Drink 4589 "R d?:l ere‘ﬁln&gg‘ﬁnf%@'%lpﬁ aPTRES J&a‘%n"basc he
foll ow ng 2@maivpedi ti on was pr oduced Equol - cont ai ni ng fernented soybean
hypocotyl material (Reference Exanple 1-1)0.40 (Kg) Cow s m | k10. 00

25Ski mmed m | k3. 50 Fructoseb. 80 Sugar0.40 Powdered green teal. 90

Emul si fi er 0. 48q30F cr@e@n2dg Fathepobar sogL3nYabesBal anesri ot @e0PNQ L

5 Example 1-3) 0.40 (part by weight)
Soya Milk 100.00

Example 4-A-74 Soya Milk Drink

A soya milk drink was produced under the same conditions

10 as in Example 4-A-73, except for using, instead of the eqﬁol—

containing fermented soybean hypocotyl material, 0.05 parts by

weight of the solid extract prepared in Example 1-1 by
evaporatingrLiquid Extract 1-2 obtained using 75Et to dryness.

15 Example 4-A-75 Energy Drink

An energy drink having the following composition was

produced.

Equol-containing fermented soybean hypocotyl material

20 (Reference Example 1-3) ' ' 0.40 (Kg)
Taurine 1.00
Nicotinamide 0.02

. Vitamin Bl 0.005
Vitamin B2 0.005

25 Vitamin B6 0.005
Caffeine 0.05
Sugar 15.00
Fructose 15.00
Citric acid 0.10

30 Flavor 0.10
Water Balance
Total 100.00 L

Example 4-A-76 Amino Acid Drink

35 An amino acid drink was produced under the same



35 Exanpl e 4-A-60 Powdered Green Tea-mlk Drink -93- A powder ed

green tea-m |k drink was produced under the sane conditions as in Exanple

4- A-59, except for using, instead of the equol-containing fernented soybean

hypocotyl material, 0.05 kg of the solid extract prepared in Exanple 1-1 by

5 evaporating Liquid Extract 1-2 obtainedgusing 75Et to dryness. Exanple

4- A-61 Sour M| k Beverage A sour m |k beverage having the

fol |l ow ng cosmpibsiibnenawasn ph:aupdied4-3-075, Egueptcbot aimingg festent ed sbybean

hypocotyl material (Reference Ex le 1-3)0.40 Ski_mmed. mi .50

ot 052, ST RE D BO CoReERL F AR e S RBEPPo T DE6S 35 kod| iy 29 of

citrate0. 32 Hauisiifd en@raetFhaypsfed 2 R OMéhg1Ballancey EokpdbIL0.A0 Ligkxanpl e

4- A-62 Sour_M Ik Beverage A sour mlk beverage was produced under the sane

25 condi t i OREEEESY A Exanitiged BsE9 BEtepP FBYNSRSng, instead of the

equol -cgnt ai ning fernented soybean hypocotyl material, 0.05 kg of the solid

extract prepared in Exanple 1-1 by evaporating Liquid Extract 1-2 obtained

usi ng 75Et EwnlendsB. DBEEamvafpPeleuents3 Bever age Contai ning Vitan ns

A beverage cont ai ni I ] .hg; | ' SRR SLEI

produced. -94- Sugg?gf%?ég%&ts'ri \égg?ﬁ%%ocjdéfsgg}é%%c ac?’d%&S‘g& Herary
supplement according to the present invention are given.

10 Example 4-B-1 Softgel

A softgel was produced according to a known method using
equol-containing fermented soybean hypocotyl material (Reference
Example 1-3), gelatin, glycerine, citric acid, soybean oil,
beeswax, lecithin, B carotene, and water.

15
Example 4-B-2 Softgel

A softgel was produced under the same conditions as in
- Example 4-B-1, except for using, instead of the equol-containing -
fermented soybean hypocotyl material, the solid extract prepared
20 in Example 1-1 by evaporating Liquid Extract 1-2 obtained using
75Et to dryness.

Example 4-C Creamy Food

Hereinafter, specific production examples of the creamy

25 food according to the present invention are given.

Example 4-C-1 Whipped Cream

Whipped cream having the following composition was

produced.
30
Equol-containing fermented soybean hypocotyl material (Reference
Example 1-3) 0.40 (q)
Coconut coil (mp: 35°C) 27.00
Glycerine fatty acid ester 0.10

35 Skimmed milk 3.30



Vitam n m x0.06 5Fl avor0. 10 Carbonated wat er Bal ance Total 100.00 L Exanpl e
4- A- 64 Beverage Containing Vitam ns 10A beverage containing vitam ns was
produced under the same conditions as in Exanple 4-A-63, except for using,

i nstead of the equol-containing fernmented soybean hypocotyl material, 0.05
kg of the solid extract prepared in Exam#% 1-1 by evaporating Liquid
Extract 1-2 obtained using 75Et to dryness. 15 Exanple 4-A-65 Red Bean Soup
A red bean sotHF%¥LOEEe fol | owi ng conposition was prdb¥ééd.

20Equol - cont a4 e bean hypocotyl matejd al, (Ref erence Exanpl e
1-3)0. 40 (Kg?ﬁélge%éa%%g%}?%@g%o Sugar al cohol 6. 5 E!S?g?ar 24. 00 25Tabl e

sal t0. 10 Enullsditéni®. 60 Fl avor0. 10 Wat er Bal ance Tot®l15100.00 L 30 Exanpl e
4-A-66 Red b red bean soup was produced u r. the same conditions
as in Exanpl gﬁﬁ{%?%@?éexcept for using, instead of t Oequol - cont ai ni ng
ferment el soydmbmrhypogpttodphemterial, 0.05 kg of the.3% solid extract
prepared in %ﬁﬁ%ﬁje 1-1 by evaporating Liquid

Balance
Total 100.00 g
Example 4-C-2 Whipped Cream
10 Whipped cream was produced under the same conditions as

in Example 4-C-1, except for using, instead of the equol-
containing fermented soybean hypocotyl material, 0.05 g of the
solid extract prepared in Example 1~1 by evaporating Liquid
Extract 142_obtained using 75Et to dryness.

15
Example 4-C-3 Coffee Whitener
A coffee whitener having the following composition was
produced.
20 EBEquol-containing fermented soybean hypocotyl material (Reference
Example 1-3) 0.40 (o)
Purified coconut oil 36.00
Sodium casein 4.50
Skimmed milk 5.00
25 Lecithin 0.05
Trisodium citrate 0.20
Sucrose fatty acid ester 0.40
Milk flavor 0.10
Water Balance
30 Total 100.00 ¢

Example 4-C-4 Coffee Whitener

A coffee whitener was produced under the same conditions
as in Example 4-C-3, except for using, instead of the equol-

35 containing fermented soybean hypocotyl material, 0.05 g of the



--95 Extract 1-2 obtained using 75Et to dryness. Exanple 4-A-67 G een Tea
Green tea having the follow ng conposition was produced. 5 Equol -contai ni ng
fernmented soybean hypocotyl material (Reference Exanple 1-1)0.40 (Kg) G een
tea extract3.00 Sodi um L-ascorbat e0. 01 10Fl avor0. 20 Wat er Bal ance

Total 100. 00 L Exanple 4-A-68 G.een Tea 1H®%—een tea was produced under the
sane conditions as in Exanple 4-A-67, except for_ using, instead of the

equol - cont a?¢h ity ﬁéFﬁ%ﬁ%e@r§895%%n3ﬁyp%%%ﬁﬁﬁ nater Pl eYﬁRﬂ§aﬁdn8fIﬂﬂélgolld
extract preparedd R_Exggpl . stQM eyﬁlort@t \Agﬁ1éé5qw d Extract 1-2 obtained
using 75Et to dryness. 20 Exarrple - red Orange Juice Drink

A powdered orange juice drink having the follomﬁng conposi tion was
produced. 2 I- oRnt er ment ed soybean hypocotyl nmateri al

(Ref erence "MO ;Ig (r[g) Fruct ose/ gl ucose syrup2. 50 Beet

ol i gosacéchari de0. 026 Gugard. BEvBEPOWee fetll @riagg eojupd£ie2.c@0 waBt prasiuaetid0. 026
Sodi um citrate0. 003 L-ascorbic acid0.01 Flavor0. 10

Equol-containing fermented soybean hypocotyl material {Reference

Example 1-3) 0.40 (Kg)
Margarine 20.00
10 Starch syrup 5.00
Whole egg 3.00
Cornstarch 4.00
Modified starch 6.00
Lactic protein 2.00
15 Sugar ' | 30.00
Water Balance
Total 100.00 kg
Example 4-C-6 Custard
20 Custard was produced under the same conditions as in

Example 4-C-5, except for using, instead of the equol-containing
fermented soybean hypocotyl material, 0.05 kg of the solid
extract prepared in Example 1-1 by evaporating Liguid Extract 1-2
obtained using 75Et to dryness.

25
Example 4-C~7 Custard
Custard having the following composition was produced.

FEquol-containing fermented soybean hypocotyl material (Reference
30 Example 1-3) 0.40 (Kg)

Carrageenan 0.40

Gelatin 0.50

Cornstarch 4.00

Corn syrup solids 3.00

35 Granulated sugar 10.00



35Wat er Bal ance -96-- Total 100.00 L Exanple 4-A-70 Powdered Orange Juice
Drink A powdered orange juice drink was produced under the 5 sane
conditions as in Exanple 4-A-69, except for using, instead of the

equol -contai ni ng fermented soybean hypocotyl material, 0.05 kg of the solid
extract prepared in Exanple 1-1 by evapoitfiling Liquid Extract 1-2 obtained
using 75Et to dryness. 10 Exanple 4-A-71 Ami no Acid Drink An

am no acid drfHCH®ing the fol | owi ng conposition wak ¥ oduced.

Equol - cont ai ngng.f£5 geni.ed soybean hypocotyl nateri ef erence 15 Exanpl e
1-3)0.40 (Kg) Sugar15.00 Fructosel5.00 Citric acid4. 'Odogodi umcitratel. 00
20L- val i ne2. Ofh¢ld eggi ne4. 00 L-isol euci ne2. 00 L-argihid¥e2. 00 Fl avor0. 10
25Wat er Bal anc t.al_100 Exanple 4-A-72 Amino Acjd..Drink An am no acid
drink was pr ogsuc-():l;&e)e 5%§e?9$#é same 30 conditions as iC’n'%Il—_]xarrpl e 4-A-71,
except for us$higymednstreatkersdd tdoadenssd wddmkt ai ni ng f 3 ro8nt ed soybean
hypocotyl material, 0,05 kg of the solid extract prepared in Exanple 1-1 by
evapor at i ng Uﬁ&ﬁﬁ&egxPPgE?Pl-Z obt ai ned ‘usi ng 75Et ﬁg%@ryness. -97- A soya
m |k drink hawdteg the follow ng conposition was progsjueed.

Example 4-C-8 Custard

10 Custard was produced under the same. conditions as in
Example 4-C-7, except for using, instead of the equol-containing
fermented soybean hypocotyl material, 0.05 kg of the solid
extract prepared in Example 1-1 by evaporating Liquid Extract 1-2
obtained using 75Et to dryness. |

15

Example 4-D Dessert

Hereinafter, specific production examples of the dessert

according to the present invention are given.

20 Example 4-D-1 Hard Yogurt

The ingredients of the following composition were
homogenized, and a starter yogurt was added thereto to be

fermented, thereby producing hard yogurt.

25 Equol-containing fermented soybean hypocotyl material
(Reference Example 1-3) 0.40 (Kg)

Skimmed milk 9.00
Unsalted butter 5.00
Sugar 6.50

30 Gelling agent 0.60
Water Balance
Total 100.00 kg

Example 4-D-2 Hard Yogurt

35 Hard yogurt was produced under the same conditions as in



.

Equol -containing fernmented soybean hypocotyl material (Reference Exanple
1-3)0.40 (part by weight) Soya M| k100.00 Exanple 4-A-74 Soya M Ik Drink A
soya m |k drink was produced under the same conditions 10 as in Exanple
4- A-73, except for using, instead of the equol containing fernmented soybean
hypocotyl material, 0.05 parts by weighti@mf-the solid extract prepared in
Exanpl e 1-1 by evaporating Liquid Extract 172 obtained using 75Et to
dryness. 15efxapipl el4-A; 7bx&ner gfoDrigikgAn iapeegy «ff ithe Raubhgctitaining
followi ng c osi tion S produced. Equo] - cqont ai ni ng fernented._,
Soybean by pbUBIYIt chint SPTSHT0CREPS ece TERERITE 10800, 45 (RGy Totr SAALE
Ni coti nam d@}@tﬁh%t\f?r@giaﬁecﬁﬁl Qr&émgné amn B2QQ88r26Md iﬁEﬁi&G@x@&%t 1-2
Caf f ei ne0. 05 Sugar 15.00 Fructosel5.00 Citric acid0.10 30Fl avor0. 10
Wat er Bal ancePtesiigd1 98109 15Et 68- dEWRA%-i ons as in Exanpl e 4-A-75, except
for using, instead of the equol-containing fermented soybean hypocotyl
material, 0.05 kg of the solid extract prepared in Exanple 1-1 by
evapor at i ngEfdneplied 4ERt 8 agaftl Yegubt ai ned using 75Et to dryness. 5 Exanple
4-B Dietary Suppl emsily ;.o eqiendier tlsnatber, (3peGHHGC RoAdUSHiQn exappl es
of the dietary supplement dccordi ng to the present ‘i nvention are given.
homogenized, and a starter yogurt was added thereto to be

fermented, thereby producing soft yogurt.

10
Equol~containing fermented soybean hypocotyl material (Reference
Example 1-3) 0.40 (Kg)
Skimmed milk 2.00
Butter 5.25
15 Sugar : 6.50
Locust bean gum ' 0.30
Water : Balance
Total 100. Q’o kg

20 Example 4-D-4 Soft Yogurt

Soft yogurt was produced under the same conditions as in
Example 4-D-3, except for using, instead of the equol-containing
fermented soybean hypocotyl material, 0.05 kg of the solid
extract prepared in Example 1-1 by evaporating Ligquid Extract 1-2

25 obtained using 75Et to dryness.

Example 4-D-5 White Peach Jelly

A white peach jelly was produced in accordance with a
general production method of a jelly, using the ingredients of

30 the following composition.

Equol-containing fermented soybean hypocotyl material (Reference
Example 1-3) . 0.40 (part by weight)
Sugar 14.40

35 k~Carrageenan 0.60



10 Exanple 4-B-1 Softgel A softgel was produced according to a
known net hod usi ng equol -contai ni ng fernented soybean hypocotyl materi al
(Ref erence Exanple 1-3), gelatin, glycerine, citric acid, soybean oil,
beeswax, lecithin, p carotene, and water 918%5 Exanpl e 4-B-2 Soft gel

i

A softgel was produced under the sanme cofditions as in.Exanple 4-B-1,

except for usip IASHE t he equol - contsd njong fernment ed soybean
hypocot yl nater‘lgba ,ﬂét heag%%ed extract prepa?de'gjOZO in Exanple 1-1 by

evaporating LWgtem Extract 1-2 obtained usiBglaiblet to dryness. Exanple 4-C
Creany Food Hereinafter, specific_production anpl es of the
creany 25 footl Hecording to the present i n@éé%qooﬁgﬁgiti@{ \W&]r.gﬁéxarrpl e 4-C1
VWi pped Cream Wi pped cream having the followi ng conposition was produced.
30 Equgl - ¢cont ai ni f ted soyhe hypocotyl material (Reference
Exanpl e -SMM%EE ﬁa"?’n%.eig%q 27.00 dycerine fatty acid
ester0. 10 35Ski nmmed mi 48330 Ee99h S}?@I%lv 0sel ObZolesuei Nnhet-ar 6he  same
sugar 25. 00 Leci thin0.15 Enul sifier0.70 5Sodi um net aphosphat e0. 10

Wt er Bal anc &8t . 350 1§ ExXafple 42 \WKCsBEdIer easanoWinshead crfedmenas

produced undgpol heoria® i agNek i @S oybBai e td1 GrdreS4aEPh  HO HSINT,
i nstead of the equol containing fernentéd soybean hypocotyl matertal’, 0.05 g

of the soliBYex#eiBit ppépdied FalEkampiteagt 1 yppavegoriat | Ryampleui d-Extayact
1-2 Obtf@'qegvgﬁbfgkfgéEhiﬁﬁigrEQ%?%Et 1-2 obtained using 75Et to dryness.

Example 4-D-7 Grapefruit Jelly

A grapefruit jelly was produced in accordance with a
general production methed of a jelly, using the ingredients of

15 the following composition.

Equol-containing fermented soybean hypocotyl material (Reference

Example 1-2) 0.40 (part by weight)
Sugar 18.00
20 Gellan gum 0.25
Grapefruit juice 20.00
Calcium lactate 06.10
Citric acid 0.20
Flavor 0.10
25 Water Balance
Total 100.00 parts by weight

Example 4-D-8 Grapefruit Jelly

A grapefruit jelly was produced under the same

30 conditions as in Example 4-D-7, except for using, instead of the

equol-containing fermented soybean hypocotyl material, 0.05 parts

© by weight of the solid extract prepared in Example 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

35 Example 4-D-9 Coifee Jelly




okl e e

- ] S o

15 Exanple 4-C 3 Coffee Wiitener A coffee whitener having the foll ow ng
conposition was produced. 20Equol -contai ning fernented soybean hypocotyl
mat eri al (Reference Exanple 1-3)0.40 (g) Purified coconut oil 36.00 Sodium
casei n4. 50 Skimred m | k5.00 25Lecithin0.05 Trisodiumcitrate0.20 Sucrose
fatty acid ester0.40 M1k flavor0.10 WatlerdBal ance 30Tot al 100. 00 g Exanpl e
4-C-4 Coffee Whitener A coffee whitener was produced under the sane
conditions as in Exar?ploefieé:—jael]@(mpt pfotuassi n'tg, atmcmm:eof«itfma equol - 35

containing fermne ted ean_hypocot ria o9 of 100- solid
extract prePient et TR R sty hg Lirdur e SRETERASEED Pt ai ned
usi ng 75Et ﬁﬁg(ﬁdﬁmessngEXﬂ@nbetﬂo@.5 Custard Custard having the

foll owi ng conposition was produced. Equol -containing fernmented soybean
hypocotyl material (Reference Exanple 1-3) 0.40(Kg) Margarine

5 Equol-containing fermented soybean hypocotyl material (Reference

Example 1-2) 0.40 (part by weight)
~ Reducing starch syrup 10.00
Xylitol 5.00
Kk-Carrageenan 0.50
10  Agar 0.20
Locust bean gum 0.20
Sugar 3.00
Flavor 0.15
Water Balance

15 Total | 100.00 parts by weight

Example 4-D-10 Coffee Jelly ;

A coffee jelly was produced under the same conditions as

in Example 4-D~9, except for using, instead of the equol-
20 containing fermented soybean hypocotyl material, 0.05 parts by

weight of the solid extract prepared in Example 1-1 by

evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

Example 4-D-11 Strawberry Milk Jelly

25 A strawberry milk jelly was produced in accordance with
a general production method of a jelly, using the ingredients of

the following composition.

Equol-containing fermented soybean hypocotyl material

30 (Reference Example 1-2) 0.40 (part by weight)
Purified coconut oil 30.00
Emulsifier 0.25
Skimmed milk 3.30
Sugar 3.50

35 Reducing starch syrup 20.00



20.00 Starch syrup 5.00 Wiol e egg 3.00 Cornstarch 4.00 Mdified starch 6.00
Lactic protein 2.00 Sugar 30.00 Water Bal ance Total 100.00 kg Exanple 4-0-6
Custard 20Cust ard was produced under the same conditions as in Exanple
4-0-5, except for using, instead of the equol-containing fernmented soybean
hypocotyl material, 0.05 kg of the solidlextract prepared in Exanple 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness. 25 Exanple
4-0-7 Cust ar dea%fsittedd having the fol | owi ng c&rP8si ti on was produced. :
Equol - cont ai nd frerpent ed soybean hypocotyl erial (Reference 30 Exanple
1-3)0. 40 (Kg)r%%lrlggzggnano. 40 Gel atin0.50 o ‘

Xylitol 5.00
Gelatin 0.80
5 Strawberry puree 5.00
Concentrated strawberry juice 5.00
Citric acid 0.10
Water Balance ]
Total 100.00 parts by weight

10
Example 4~D-12 Strawberry Milk Jelly

A strawberry milk jelly was produced under the same
conditions as in Example 4-D-11, except for using, instead of the
equol-containing fermented soybean hypocotyl material, 0.05 parts

15 by weight of the solid extract prepared in Example 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

Example 4-E Snack

Hereinafter, specific production examples of the snack

20 according to the present invention are given.

Example 4-E-1 Hard Candy

A hard candy was produced in accordance with a general
production method of a hard candy, using the ingredients of the

25 following composition.

Equol-containing fermented soybean hypocotyl material (Reference

Exarmple 1-3) 4.00 {(qg)
Sugar 70.00
30 Starch syrup 40.00
Water 20.00

Example 4-E-2 Hard Candy

A hard candy was produced under the same conditions as

35 in Example 4-E-1, except for wusing, instead of the equol-
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Cornstarch4. 00 Corn syrup solids3.00 35G anul at ed sugar 10. 00 -101-

A ucose7. 00 Skimed m | k4. 00 Whol e egg3.50 Isonerized sugar7.00 5Ski mred
sweet ened condensed m | k3. 00 Unsalted butter6.50 Water50. 00 Exanple 4-C- 8
Custard 10Custard was produced under the sane, conditions as in Exanple
4-0-7, except for using, instead of the-gmol-containing fermented soybean
hypocotyl material, 0.05 kg of the solid extract prepared in Exanple 1-1 by
evapor at i ngcdnitpiird ngxtfeadiented ebibeaedhysodgryviShhataridiyness. dSoExanpl e
4-D Dessert i Herei nafter, specific pr ogucti on exanpl es of _the,
dessert acc¥tiithgSKbrefle preBemtdi Aventxdwisr elgt vy, SPREIAMPPE 41894 dHar d
Yogurt Extract 1he bwﬁf@deﬁéﬁngﬁgmﬁtﬁohkﬁmw conposition were
honogeni zed, and a starter yogurt was added thereto to be fernented,

t her eby produci ng hard yogurt. 25Equol -containing fernented soybean

hypocot él mat erial sCRefex =X gggg?I e 1-3)0.40 (Kg) Skimed ml k9. 00

Unsalte but-t-erré%.—eﬁ—SugarG. 0 30Get ling agent 0. 60 Wat erBal ance Total 100. 00

kg A ginger candy was produced in accordance with a general
production method of a candy, using the ingredients of the

following composition.

10 Equol-containing fermented soybean hypocotyl material
(Reference Example 1-1) 4.00 (g)
Ginger paste 1.50
Reducing lactose 60.00
Reducing maltose syrup 56.00
15 Sucralose 0.03
Flavor 0.075
Water 30.00

Example 4-FE-4 Ginger Candy

20 A ginger candy was produced under the same conditions as
in Example 4-E-3, except for using, instead of the equol—'
containing fermented soybean hypocotyl material, 0.5 g of the
solid extract prepared in Example 1-1 by evaporating Liquid

Extract 1-2 obtained using 75Et to dryness.

25
Example 4-E-5 Throat Soothing Herb Candy
A throat soothing herb candy was produced in accordance
with a general prodﬁction method of a candy, wusing the
ingredients of the following composition.
30
Eguol~containing fermented soybean hypocotyl material
(Reference Example 1-2) 4.00 (q)
Mixed herb extract 0.60
Sugar 40.00

35 Reducing maltose syrup 56.00



-102- Exanmple 4-D- 1, except for using, instead of the equol -containing
fermented soybean hypocotyl material, 0.05 kg of the solid extract prepared
in Exanple 1-1 by evaporating Liquid Extract 1-2 obtained using 75Et to
dryness. 5 Exanple 4-D- 3 Soft Yogurt The ingredients of the
fol | owi ng conposition were honogeni zed, -dAd—a starter yogurt was added
thereto to be_fernented, thereby producing soft yogurt. 10 Equol -contai ning
fermented soyBERRERIBGcBLFYO%mt erial (Reference Exarpi?d 1-3)0. 40 (Kg)

Ski ut ed m | k9cDPRUt 18l 8r &Py 15Sugar 6. 50 Locust bean gu. 30 Wat er Bal ance
Tot al 100. 00 kg 20 Exanple 4-D-4 Soft Yogurt Soft yogurt was
produced unde¥ak¢e same conditions as in Exanple 4-I830 except for using,

i nstead of the equol-containing fernmented soybean hypocotyl nmaterial, 0.05
kg of the solid extract prepared in Exanple 1-1 by evaporating Liquid
Extract 3-2E2Bmpbt d+ied Tbrogt 7SEttogdHyrnessmndgxanpl e 4-D-5 Wiite Peach
Jelly A white peach jel was duced in accordance with a ener al
producti on net hod ofha Ié%cﬁt soﬁéﬁﬁﬁgt R ﬁ&?@ﬁi"&arﬁ ?rﬁ’gug@dtwefroltﬂﬁvﬁ%
conposi ti oncondEglats contiai mixagpler femtBd soybeafohyponas,ylimeeedi & the

Ref erence Exanple 1-3)0. 40 art. by wei ght) Sugar14. 40 35k- Carrageenan0. 60
{0a° Vi e SHRRLTCRAbIBd o R B Spwdien Hypocotyl material, 0.3 G of

the solid extract prepared in Example 1-~1 by evaporating Liquid

10 Extract 1-2 obtained using 75Et to dryness.

Example 4-E-7 Lemon Gummy Candy

A lemon gummy candy was produced in accordance with a
general production method of a gummy candy, using the ingredients

15 of the following composition.

Equol-containing fermented soybean hypocotyl material (Reference

Example 1-2) 4.00 (qg)
Acid gelatin (250 blooms) 7.00
20 Reducing starch syrup 100.00
4 times concentrated lemon juice 1.25
Citric acid (crystalline) 1.00
Sucralose 0.02
Food coloring 0.02
25 Flavor : 0.02

Water : 12.00

Example 4-E-8 Lemon Gummy Candy

A lemon gummy candy was produced under the same

30 conditions as in Example 4-E-7, except for using, instead of the
equol-containing fermented soybean hypocotyl material, 0.5 g of

the solid extract prepared in Example 1-1 by evaporating Liquid

Extract 1-2 obtained using 75Et to dryness.

35 Example 4-E-9 Caramel Candy




Tot al 100. 00 parts by weight 5 Exanple 4-D-6 White Peach Jelly A
white peach jelly was produced under the sanme conditions as in Exanple
4-D-5, except for using, instead of the equol-containing fernmented soybean
hypocotyl material, 0.05 parts by weight. of the solid extract prepared in
Example 1-1 by 10 evaporating Liquid ExtYHtt 1-2 obtai ned usi ng 75Et to
dryness. Exanple 4-D-7 Grapefruit Jell . A grapefruit. jelly
was produced in acc déﬁfgﬁﬁitr?%¥d§eﬂg%%lpﬁPgﬂﬁ%%i&H n%?%ﬁﬁp ea‘F§#1y?
using the iggiedilentrdfuctdot hemdtHdOWIT) CONMRRSKIEDN. cafmyol ~GAALai BhAg
fermented spybean hypocotyl material (Reference Exanple 1-2)0.40 (part by
wei ght) SugirdsEdE™ GGﬁfI%h?gfﬁﬁé?ESnQRQQQQP?&F%O?1H ce20.00 Cal ci um
| actate0.10 Citric acid0.20 Flavor0.10 25Wat er Bal ance Tot al 100. 00 parts by
wei ght Exanple 4-D-8 G apefruit Jelly A grapefruit jelly was_produced under
the sam® 30 @&ﬁ&ﬂr?@h@a%nﬂnfmd goppgan dwpepetybmalsirtigl (Reresadcef
t he equol-cgggé? i Rg+f ernent ed soybean hypocotyl mateppa 0. 05 parts by
wei ght of the g%%g %itract prepared in Exanple 1-1h69beggporating Li quid
Extract 1-2 déheateedd usindgnzs@tmilk dryness. 35 Exadple04-D-9 Coffee Jelly
-104- ee jelly was produced in acgergdance with a general
producti on néFﬁéﬁﬁb%9§I1e||y, usi ng the ingredientggbﬁgthe fol |l ow ng
conposi ti on. Vebguable didtaiendngit er nent ed soybean hypoBotyl materi al
(Ref erence anple. 1-2)0.40(part by weight) Reducin arch syrupl0. 00
Xyl i t ol OOEE'?QL]P%eenanO. 50 10Agar 0. 20 9.5

Fondant 5.00

Flavor (caramel flavor) 0.10

Example 4-E-10 Caramel Candy

15 A caramel céndy was produced under the same conditions
as in Example 4-E-9, 'except for using, instead of the equol-
containing fermented soybean hypocotyl material, 0.5 g of the
solid extract prepared in Example 1-1 by evaporating Liquid

Extract 1-2 obtained using 75Et to dryness.

20
Example 4-E-11 Pretzel
The following ingredients were mixed to prepare dough,
which was baked in an oven; thereby, a pretzel was prcduced.
25 Equol-containing fermented soybean hypocotyl material
(Reference Example 1-1) 4.00 (g)
Strong flour 100.00
Baking powder 1.35
Unsalted butter 25.00
30 Table salt 2.00
Sugar 17.50
Soybean dietary fiber 0.80
Sucrose fatty acid ester 0.30
Flavor 0.20

35 Water 40.00




Locust bean gunD. 20 Sugar 3. 00 Fl avor0. 15 Wat er Bal ance 15Total 100. 00 parts
by wei ght Exanple 4-D-10 Coffee Jelly A coffee jelly was produced
under the sane conditions as in Exanple 4-D-9, except for using, instead of
t he equol - 20 containing fernented soybean hypocotyl material, 0.05 parts
by weight of the solid extract prepared-ifG2Exanple 1-1 by evaporating
Liquid Extract 1-2 obtained using 75Et to dryness. Exanple 4-D 11
Strawberry M1k Jelly 25A strawberry mlk jelly was produced in accordance

with a generglappheducstionprethod of a jelly, using the ingredients of the
fol |l owm ng compositiom Equol - cont ai ni ng feLnented soybean

hypocotyl material 386(Referehcebrumsluged- 2hderdOtlpasamebyconeightys Rur i i ed

coconut oil I if4i er 50 3 Redu in
starch syr u%%&ﬁgaig 1%511 ngﬁ oﬁgé%gﬁcslpgbi llfﬁsz%eraéﬁ%aﬁgﬁ ?%'11% %algmg
Gel at i n0> 90 feStentber sgyhmane 8§pOCotionoertierdned 815 ag\b@f rhg Wolel. BRtLdy i C
aci d0. 10 Vakﬁéggkégce T%&%Eé?@'@ﬂﬂ?r%§ bgvgggégging Liquid Extract 1-2

obtained using 75Et to dryness.

Example 4-E-13 Mint Tablet

10 ' A mint tablet was produced in accordance with a general

production method of a tablet, using the ingredients of the

following composition.

Equol-containing fermented soybean hypocotyl material (Reference

15 Example 1-3) ' 4.00 (qg)
Sorbitol 80.00
Sucralose 0.15
Peppermint flavor 5.00
Sucrose fatty acid ester 1.00

20

Example 4-E-14 Mint Tablet

A mint tablet was produced under the same conditions as
in Example 4-E-13, except for using, instead of the equol-
containing fermented soybean hypocotyl material, 0.5 g of the

25 solid extract prepared in Example 1-1 by evaporating Liquid
Extract 1-2 obtained using 75Et to dryness.

Example 4-E-15 Yogurt Tablet

A yogurt tablet was produced in accordance with a
30 general production method of a tablet, using the ingredients of

the following composition.

Equol-containing fermented soybean hypocotyl material
(Reference Example 1-2) 4.00 (q9)
35 Trehalose {(granulation) 88.60
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10 Exanple 4-D-12 Strawberry M1k Jelly A strawberry mlk jelly
was produced under the sane conditions as in Exanple 4-D- 11, except for

usi ng, instead of the equol-containing fernented soybean hypocotyl

material, 0.05 parts 15 by weight of the solid extract prepared in Exanple
1-1 by evaporating Liquid Extract 1-2 olfldi-ned using 75Et to dryness.
Exanpl e 4-E Snack Hereinafter, specific production exanples
of the snackS2@rateseding to the present invention 8r88given. Exanple 4-E-1
Hard Candy A_har.d ndy was produced i cordance with a

gener al prodEgﬁggﬁe?mgﬁﬁ§§nngam%§§d candy, using thg'?ggredients of the 25
fol | owi ng compasitoan.citrEguatidont ai ni ng fernentedisoybean hypocotyl

mat eri al (Reference anple 1-3)4 00 (g) Sugar70.00_.30Starch syrup40. 00

Wt er 20. 00 EXRAPFE %ﬁ%ﬁngbrd Candy APhald candy was produced
under the sarpceosdi t41ARS aasd38stidy Exanpl e 4-E-1, except for using, instead
of the equol = = - containing feLnent ed soybean hypocotyl material, 0.5 g

of the solid extract prepared in Exanple 1-1 by evaporating Liquid Extract
1-2 obt ai negl 145i109 1 7BE 6 t@ i ENesS1e® Exanpl e 4-E-3 G nger Candy
anégiaas—produce

A ginger c in accordance with a general production nethod
of a candy, using tﬁbingyﬁédﬁéhigtowa$hEI@dﬂqedwmﬁgeéoﬁb@sﬁ@mﬁnﬁondltlons

10Equol -co inLn n; ed -soyb ypagot yd; jaat gL Referenc nmpl e

D4 00 (9 G honr Bl ot o Rl ey P sk o0l g R Sele

syrup56.000 dafudnahgsd@rtdnteédyverPb@atd Wper@dy100naterial, 0.5 g of the
solid extract prepared in Example 1-1 by evaporating Liguid

Extract 1~-2 obtained using 75Et to dryness.

Example 4-E-17 Lemon Tablet

15 A lemon tablet was produced in accordance with a general
production method of a tablet, using the ingredients of the

following composition.

Equol-containing fermented soybean hypocotyl material

20 (Reference Example 1-1) 4.00 (g)
Sugar ({granulation) 89.50
Powdered lemon juilce 2.00
L-ascorbic acid 3.00
Anhydrous citric acid 1.00

25 Sucrose fatty acid ester 1.00

Example 4-E-18 Lemon Tablet

A lemon tablet was produced under the same conditions as

in Example 4-E-17, except for using, instead of the equol-

30 containing fermented soybean hypocotyl material, 0.5 g of the

sclid extract prepared in Example 1-1 by evaporating ZLiquid
Extract 1-2 obtained using 75Et to dryness.

Example 4-E-19 Mint Chewing Gum

35 Mint chewing gum was produced in accordance with a



Exanpl e 4-E-4 G nger Candy 20A gi nger candy was produced under the sane
conditions as in Exanple 4-E-3, except for using, instead of the

equol cont ai ni ng fernmented soybean hypocotyl material, 0.5 g of the solid
extract prepared in Exanple 1-1 by evaporﬁti ng Liquid Extract 1-2 obtained
using 75Et to dryness. 25 Exanple 4- E- 5 thtGat Soot hi ng Herb Candy

A throat so i Vas, oduced, i n, accordance wi.th a gener al
product i on %%%glgﬁfgdtg%ﬁgﬁ m%sﬁ%{; c&ﬁ? PREFEE &hPs %Ef”l%é:%FoW%’fﬁquﬁnts
conposi ti on.cf3@hEqfiol teanigaicompgs ftelrorent ed soybean hypocotyl materi al
(Reference Exanple 1-2)4.00 (g) M xed herb extract0.60 Sugar40. 00

35Reduci ng nal tose syrup56.00 -107- Pepperm nt Flavor0.20 Caranel

col oring0. 20 ¥éuEY-4dnR8:hifx afgentel- foduapahySatdiingaEer Py ICand¥e rence

A throat _sooqt hing herb candy was produced under the sane conditions as In
Exanpl e 2- EE¥amBieebil} or using, instead of the equd-%orgai ni ng ferment ed
soybean hypocgtmylpgseterial, 0.5 g of the solid extragtygprepared in Exanple
1-1 by evaporati nlg lii quid 10 Extract 1-2 obtained using 75Et to dryness.

Exanpl e 4- E- 753 Qunmmy Candy A | ensh Zfummy candy was
produced in aglgégld%ti {th a general production net of a gummy candy,
usi ng the ingredl ent ggli%iof the foll ow ng conpositi o%‘.cb% Equol - cont ai ni ng

ferment ed soybeznaleppocotyl material (Reference Exarmpli8® 1-2)4.00 (g) Acid

gel ati 250 .00 20Reduci ng starch syrupl00. 4 tinmes concentrated
| enon rjfj(lg cel.%&%ﬁﬁ%c acid (crystalline)l.00 Sucr alog'g’go. 02

Peppermint oil .1.50

Mint Flavor 0.50

Food coloring 0.20

15 Example 4-E-20 Mint Chewing Gum

Mint chewing gum was produced under the same conditions
as in Example 4-E-19, except for using, instead of the equol-
containing fermented soybean hypocotyl material, 0.5 g of the
solid extract prepared in Example 1-1 by evaporating Liquid

20 Extract 1-2 obtained using 75Et to dryness.

Example 4-E-2] Apple Bubble Gum

Apple bubble gum was produced in accordance with a
general production method of a chewing gum, using the ingredients

25 of the following composition.

Equol-containing fermented soybean hypocotyl material (Reference

Example 1-1) 4.00 (qg)
Gum base 30.00
30 Palatinit 70.00
Sucralose 6.084
Glycerine 0.50
Citric acid (crystalline) 1.00
Apple flavor 0.80

35
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Food col oring0. 02 25F| avor0. 02 Water12. 00 Exanpl e 4-E-8 Lenon Gummy Candy A
| emon gummy candy was produced under the sanme 30 conditions as in Exanple
4-E-7, except for using, instead of the equol-containing fernmented soybean
hypocotyl material, 0.5 g of the solid extract prepared in Exanple 1-1 by
evaporating Liquid Extract 1-2 obtai nedwusi-ng 75Et to dryness. 35 Exanple
4-E-9 Caranel Candy -108- A caranel candy was produced in
accordance Mk&ﬂﬂ&a@eﬁe@&ﬁqﬁﬂmﬂ@m@bba Gt hod of a caranel candy, usi ng the
i ngredi ents of the foIIo osi tion uol - ¢ n|n

soybean hypocotyl WP“?%@% %c@%ﬁ&ﬁ%f@ ‘iI} rO r@ﬁ%dons
condensed myd k4a. QQaﬁb@é Ch-ByzUPASx&éptVegst ald i, atmm@aal |o3.- 5(91@ equol-
10Leci t hi n0. 20 Fondant5. 00 Fl avor écaranel flavor)0.10 Exanple 4-E-10

Car anel Can@§ USRS HRETeREfdy SREBRCHT o MUBREP UHd sfa it 2damd - Corflli 2% oﬁgeas

in Exanp) e 4siEd, cQKEERt REpNSENT.inl n@&&@ﬂeoflibeb%u&%%hﬂ Ngiqu

fei mented soybean hypocotyl naterial, O. of the Solid’extrac prepared
i n Exanpl e Bx@ranE dvapelbiaingg EBHGG(ﬂﬁB@:ﬁ@cﬂrﬁngﬁﬁabtalned using 75Et to
dryness. 20 Exanple 4-E-11 Pretzel The follow ng ingredients

were m xed to prepare dough, which was baked in an oven; thereby, a pretzel
was producekikar@BEqdeE-29itaiambryry eCimeringdGewybean hypocot yl naterial

(Reference Exanple 1-9)4.00 (9),Sr,ond f}ow 100,89 Baking powderd 35,

10 a general production method of a chewing gum, using the

ingredients of the following composition.

Equol-containing fermented soybean hypocotyl material (Reference

Example 1-3) 4.00 (qg)
15 Gum base 23.00
Powdered sugar 62.00
Starch syrup ‘ 5.00
Sucralose 0.001
Citric acid (crystalline) 1.20
20 ~ Red cabbage color 0.20
Strawberry flavor 0.20

Example 4-E-24 Strawberry Chewing Gum

Strawberry chewing gum was produced under the same

25 conditions as in Example 4-E-23, except for using, instead of the

equol-containing fermented soybean hypocotyl material, 0.5 g of

the solid extract prepared in Example 1-1 by evaporating Liguid
Extract 1-2 obtained using 75Et to dryness.

30 Example 4-E-25 Chocolate

Chocolate was produced in accordance with a general
production method of chocolate, using the ingredients of the

following composition.

35 Equol~containing fermented soybean hypocotyl material (Reference



Unsal ted butter25.00 30Table salt2.00 Sugar 17.50 Soybean dietary fiber0.80
Sucrose fatty acid ester0.30 Flavor0.20 35Water40.00 -109- Exanple 4-E-12
Pret zel A pretzel was produced under the sane conditions as in
Exanpl e 4-E-11, except for using, insteag f the equol-containing 5

ferment ed soybean hypocotyl material, 07 1g“of the solid extract prepared
in Exanpl e 1: aporating Liquid Extract 1-2 obtaine sing 75Et to
dryness. Ex;EnX%fngX%%\é?@S M nt Tablet 10A mint tablet m gggduced in
accordance w Cécao geuser al production nethod of a tafd.eto, using the
ingredients of the follow ng conposition. Equol - cont ai ni ng fernented
soybean hypoco?§1® MEPTal (Reference 15 Exanpl e 1-9)-4#%0 (g) Sorbitol 90. 00
Sucr al ose0. 15r&pRey Bortlef |aM@RS. 00 Sucrose fatty agqj goesterl. 00 20

Exanpl e 4-E-14 M nt Tabl et A mnt tablet was produced under the
same conditi oPRCERIOPR Exanpl e 4- E-13, except for usih@3 i nstead of the
equol cont ai ningifrgripent ed soybean hypocotyl materialg 4%(5 g of the 25 solid
extract prepared in Exanple 1-1 by evaporating Liqui d Extract 1-2 obtai ned
using 75Et tQ"arydd8s. Exanple 4-E-15 Yogurt Tablet QAOpogurt tablet was
produced in accordance with a 30 general production nethod of a tablet,

using the ingredients of the follow ng conposition. Equol - cont ai ni ng
ferment ed sBydmple WrFoeot Phoomliadei al (Ref erence Exanple 1-2)4.00 (g)
10 Chocolate was produced under the same conditions as in

Example 4-E-25, except for using, instead of the equol-containing
fermented soybean hypocotyl material, 0.5 g of the solid extract
prepared in Example 1-1 by evaporating Liquid Extract 1-2
obtained using 75Et to dryness.

15
Example 4-E-27 Strawberry-~flavored Chocolate
Strawberry-flavored chocolate was produced in accordance
with a general production method of chocolate, using the
ingredients of the following composition.
20
Equol-containing fermented soybean hypocotyl material (Reference
Example 1-3) 4.00 (g)
Cocoa butter 25.00
Hard butter ' 7.00
25 Whole milk powder 27.00
Sugar 41.00
Strawberry flavor 0.20
Beet red 0.50
Sucralose 0.001
30 Lecithin 0.30
Vanillin 0.02

Example 4-E-28 Strawberry-flavored Chocolate

Strawberry-flavored chocolate was produced under the

35 same conditions as in Example 4-E-27, except for using, instead



35Trehal ose (granul ation)88.60 -110- Sucral ose0. 08 Powdered fernented

m | k5. 00 Anhydrous citric acidl. 00 Yogurt flavor0.20 5Sucrose fatty acid
ester1l. 50 Exanple 4-E-16 Yogurt Tabl et A yogurt tablet was
produced under the sanme conditions as in Exanple 4-E-15, except for using,

i nstead of the equol- 10 containing fer+M-ed soybean hypocotyl material,
0.5 g of the solid extract prepared in Exanple 1-1 by evaporating Liquid
Extract 1-20Dbtls refodscogtaSENgt dednymess. soebamplleym}détﬂ hebernialabled 15A
| enon table S rodu [ rd e th a en raI duction thod of
a tablet, (il \rllvg tt 8 |Sﬁé§§dle§r§?gggf p?ﬁéalf‘va I OWI e'L evaporrr%lng
Equol - cont al.tyuigl Eetreot ed-S epheansd yrdcat VBEtraicerdrgheQQ( Ref erence Exanpl e
1-1)4.00 (g) Sugar (granulation)89.50 Powdered |enon juice2.00 L-ascorbic
aci d3. 00 Anhydrous-citric acidl. 00 25Sucrose fatty acid esterl.00 Exanple
4- E- 18 lsenomeabaflleeti-E- 29 CookieA | enon tabl et was produced under the sane
conditions as in EXxanple 4-E-17, except for using, instead of the equol- 30
contai ni ng fernented BeAROWYISD ASOFRIReRET ingre @lE?%;q9fPFﬁ@a%ﬁﬂqQHgéxtract

prepared i n BRxamphe %aﬂecp)ine\éﬁpgﬁé’ﬁ'ﬁ}g prbgltd Pdda¢k, 1-2 obtained using
75Et to dryness. Exanple 4-E-19 Mnt Chewing Gum 35M nt chew ng gum was

produced in accordance with a ~-ill- general production method of a chew ng
gum using thg, LA SHIARG H0ke Ifle Q! LOVLIG: $9BBASLY] HMhterial
10 (Reference Example 1-3) 0.40 (part by weight)
Soft flour 48.50
Baking powder 0.30
Unsalted margarine 24,00
Table salt 0.20
15 Sugar 12.00
Egg yolk 4.70
Trehalose _ 22.00
Flavor 0.20
Water : 40.00
20

Example 4-E-30 Cookie

A cookie was produced under the same conditions as in

Example 4-E-29, except for using, instead of the equol-containing

fermented soybean hypocotyl material, 0.05 parts by weight of the

25 solid extract prepared in Example 1-1 by evaporating Liguid
Extract 1-2 obtained using 75Et to dryness.

Example 4-E-31 Skin of Manju (a bun filled with steamed azuki

bean jam)

30 The skin of a manju (a bun filled with steamed azuki
bean jam) was produced in accordance with a general production
method of a skin of manju, using the ingredients of the following

composition.

35 Equol-containing fermented soybean hypocotyl material (Reference



Equol - cont ai ni ng fernented soybean hypocotyl material (Reference 5 Exanple -
1-1)4.00 (g) Gum base25.00 Lactitol 63.20 Sugar al cohol 5. 00 Sucral ose0. 13
10d yceri ne0. 50 Peppernmint oill1l.50 Mnt Flavor0.50 Food col oring0.20 15
Exanpl e 4-E-20 M nt Chew ng Gum _ 1%““ chewi ng gum was produced
under the sanme conditions as in Exanple }I -19, except for using, instead
of the equolg@ptakn fermented soybean hypqcehyl j . g of the
solid extract p%e%a¥2? in Exanple 1-1 by eva%ﬁ?gt#%gP{?étﬁglggtExtract 1-2
obt ai ned usi nge¥BHLoME dryness. Exanpl e 4- B0 08ppl e Bubbl e Gum

Appl e bubbl e uced in accordance w a general production

nmet hod of a cﬁgg%ﬁgigﬁﬁggusing t he ingredients™25 of the follow ng
conposi ti on. XamEguol goont ai ni ng fernented soybhéan hypocotyl materia

(Refer enge EX r%ee s]é_li]f) 4.00 (g) Gum base30. 0% ﬁQPaI atinit70.00

Sucr al ose0. 08 ycerine0.50 Citric acid (crystalline)l.00 Apple flavorO. 80

-112- Exanpl eSdgdr 22 Appl e Bubble Gum 30.00Appl e bubbl e gum was
produced undef_the same conditions as in Exanple 4-E-21, except for using,
instead of th BEont ai ni ng f er ment ed so%@egﬁ hypocotyl material, 0.5 g

of the 5 soliprexidzaet prepared in Exanple 1glshy evaporating Liquid
Extract 1-2 obtajned using 75Et to dryness. Exanple 4-E-23 Strawberry

Chewi ng Gum Llard Strawberry chew nd3glfh was produced in accordance
with 101@ gengft@dr production nethod of a chegw pg gum using the ingredients
of the fol |l owng compositiomn. :

Example 4-E-32 Skin of Manju {(a bun filled with steamed azuki

bean jam)
The skin of a manju (a bun filled with steamed azuki
15 bean jam) was produced under the same conditions as in Example 4-
E-31l, except for using, instead of the equol-containing fermented
soybean hypocotyl material, 0.5 parts by weight of the solid
extract prepared in Example 1-1 by evaporating Liquid Extract 1-2

obtained using 75Et to dryness.

20
Example 4-E-33 Apple Pie Filling
An apple pie filling was produced using the following
ingredients.
25 Equol-containing fermented soybean hypocotyl material
(Reference Example 1-1) ' 0.40 (part by weight)
Apple 200.00
Maltose 150.00
Sucralose 0.10
30 Lemon juice 10.00
Walnut 60.00
Raisin 60.00
Apple flavor 0.20

35 Example 4-E-34 Apple Pie Filling




- -

Equol - cont ai ni ng fernented soybean hypocotyl material (Reference Exanple
1-3)4.00 (g) 15Gum base23. 00 Powdered sugar 62. 00 Starch syrup5.00

Sucral 0se0.001 Citric acid (crystalline)l.20 20Red cabbage col or0. 20
Strawberry flavor0.20 Exanple 4-E-24 Strawberry Chewi ng Gum Strawberry
chewi ng gum was produced under the same-2bs<€onditions as in Exanple 4-E-23,
except for using, instead of the equol-containing fernented soybean
hypocotyl material, &5 appde thee sdiildiegt reat prepaced iumdExanpiee baheby

evaporating Liqui.d Extract 1-2 qgbtagiped.usin 5Et _to dryness, 3 |l e
4-E- 25 Choc%?%@le 1ons as I P&%‘%’%eat%ég\_/\g%’ p?ﬁ%ﬁge °f nt r&BﬁE%a%ﬁ%gg
gener al pr ogtied1-arontet hong ofereleptetateybatgi mypbBetyNaiadireals ©f 03 harts
foll owi ng conposition. _-113- anple 1-3)4.00 é%% Cacao mass40. 00 Cocoa
but t er 25. 00°Red{fEEE  porde gy ' 06%5 aPoSRR 8 LBcitfRaes0l-1 by
Vani | |'i . Ogvipevadliaqgdt.Eq2ty Gheeatat £-21Qphacntatieswas 7BEoducedyHeger the
sane conditions as in Exanple 4-E-25, except for using, msteag of the
equol -contai ning fernmented soybean hypocotyl nmaterial, 0.5 g of the solid
extract pr ewej n-Exaeppfinlr &-Py¥ evaporating Liquid Extract 1-2 obtained
usi ng 75Et —15 Exarrpﬁe 4-E-27 Strawberry-flavored Chocol ate
Strawberry-fl avored checdlateviies ingsddients weaxecoigethde wirepare geonghal
production i §0d-qf ,CROFAALE: oYsh & 18ahB" SYPSLRLS Qke L hE oI T OWI NG

conposi tion.

10
Equol-containing fermented soybean hypocotyl material
(Reference Example 1-1) 0.40 (part by weight)
Butter 100.00
Reducing maltose syrup 100.00
15 Sucralose 0.03
Stevia 0.03°
Whole egg 100.00
Flavor 0.22
Soft flour 120.00
20  Baking powder 1.50

Example 4-E-36 Pound Cake

A pound cake was produced under the same conditions as

in Example 4-E-35, except for using, instead of the equol-

25 containing fermented soybean hypocotyl material, 0.05 parts by

weight of the solid extract prepared in Example 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

Example 4-E-37 Bracken-starch Dumpling

30 A Dbracken-starch dumpling was produced using the

following ingredients.

Equol-ceontaining fermented soybean hypocotyl material
(Reference Example 1-1) 0.40 (part by weight)
35 Rice starch 20.00



20 Equol - cont ai ni ng fernented soybean hypocotyl material (Reference
Exanple 1-3)4.00 (g) Cocoa butter25.00 Hard butter7.00 25Wwole mlk
powder 27. 00 Sugar 41.00 Strawberry fl avor0.20 Beet red0.50 Sucral ose0. 001
30Leci thin0.30 Vanillin0.02 Exanple 4-E-28 Strawberry-fl avored Chocol ate

- Strawberry-flavored chocol ate was producéd’under the 35 same conditions as
in Exanple 4-E-27, except for using, instead -114- of the equal -contai ning
fermented soyB¥ant MATGCEt §Fakterial, 0.5 g 4#-%nhe solid extract prepared
in Exanpl e 1-&,kyrevaporating Liquid Extract glpd obtained using 75Et to
dryness. 5 Exangge 4- E- 29 Cooki e The follow ng ingredients were
m xed to prep¥&&e¥ough, which was baked in aPalare® to produce a cooki e.
Equal - cont ai nj f erment ed soybean hypocoty. el .erence Exanpl e
1-3)0. 40 (parr%j yl wei ght) Soft fl our48.50 a%ﬁg %%gédserlt& §%Rgﬁl§al ted

mar gar i n24. 00 Tabl e salt0.20 15Sugar 12. 00 Egg yol k4. 70 Trehal ose22. 00

Fl avor0. 20 %ﬁ%ﬁbf@'&xk-BB Bracken-starch Dumpling

A bracken-starch dumpling was produced under the same

conditions as in Example 4-E-37, except for using, instead of the

equol-containing fermented soybean hypocotyl material, 0.05 parts
10 by weight 6f the solid extract prepared in Example 1-1 by

evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

Example 4-E-39 Bean Confectionary

A bean confectionary was produced using the following

15 ingredients.

Egquol-containing fermented soybean hypocotyl material

(Reference Example 1-3) 6.00 (part by weight)
Kanbaiko
20 {(ground toasted rice cake) 7.00
Sugar - 53.00
Kinako (roasted soybean powder) 4.00
Baking powder g.s.
Flavor g.s.
25 Sweetener g.s.
Total 100.00 parts by weight

Example 4-E-40 Bean Confectionary

A bean confectiocnary was produced under the same

30 conditions as in Example 4-E-39, except for using, instead of the

equol-containing fermented soybean hypocotyl material, 0.75 parts

by weight of the solid extract prepared in Example 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

35 Example 4-E-41 Bean Confectionary




L R T LR S B TP TR Y

20 Exanpl e 4-E-30 Cookie A cooki e was produced under the sane
condi.tions as in Exanple 4-E-29, except for using, instead of the
equal - contai ning fernmented soybean hypocotyl nmaterial, 0.05 parts by weight
of the 25 solid extract prepared in Exanple 1-1 by evaporating Liquid
Extract 1-2 obtained using 75Et to drynekksi- Exanple 4-E-31 Skin of Manju (a
bun filled with steanmed azuki bean jan) 30The skin of a manju (a bun filled
with steanmed azuki bearPgaanyFonaschprguvuredas ousteedansmanitile fogbneng|
producti on n% Lk a skin of manju, using the ingredients of the

fol |l ow ng conposi SOR. - 115- Exarrple 1-2)4.00 (part by weight) Soft

f1 our 500. 00 Baki ng pomderz 50 Xant han gunil. 00 5Tabl e salt6. 00 Sugar 30. 00

Trehal 0se30. 00 Dry yeast ardis. r 200. 00 Exa |l e 4-E-32_Skin
of Manj i (a bun {111 GAURY FOBFELH d2ARrY Gl r HRRTS THE SR P ah U (a
bun filled wétersneanedanziukil-25 bean jam wasopr@dueedyunsighthhe sane
condi tions as in & L;gl e 4E-3l, except for u5| n i nstead of the

equol - cont ai Rif§ FLP¥ent ed soybean hypocot y k3 n# erial, 0.5 parts by wei ght
of the solidgeykract prepared in Exanple 1- J,gp(yo evaporating Liquid Extract
1-2 obtained using 75Et to dryness. 20 Exanple 4-E-33 Apple Pie Filling

An appl e pi e FENRKP nrepeseg savieean pswAgTt hel® o owi ng i ngredi ents.

25Equol - cont %%Qge&eéfggplt gd,soybean hypocojylggmaterial (Reference Exanple
1-1)0. 40 (part by weight

Baking powder q.s.
Flavor g.s.
Sweetener g.s.
Total 100.00 parts by weight

15 Example 4-E-42 Bean Confectionary

A bean confectionary was produced under the same
conditions as in Example 4-E-41, except for using, instead of the
equol-containing fermented soybean hypocotyl material, 1.5 parts
by weight of the solid extract prepared in Example 1-1 by

20 evaporating Liquid Extract 1-2 obtained .using 75Et to dryness.

Example 4-E-43 Bean Confectionary

A bean confectionary was produced using the following

ingredients.
25
Eguol-containing fermented soybean hypocotyl material
(Reference Example 1-1) 18.00 (part by weight)
Kanbaiko
{ground toasted rice cake) 15.00
30 Sugaxr 52.00
Kinako (roasted soybean powder) 15.00
Powdered green tea 12.00
Baking powder qg.s.
Flavor g.s.

35 Sweetener d.s.




Appl e200. 00 Mal t 0se150. 00 Sucr al ose0. 10 30Lenon j ui cel0. 00 Wal nut 60. 00
Rai si n60. 00 Apple flavor0.20 35 Exanple 4-E-34 Apple Pie Filling -116-
An apple pie filling was produced under the sane conditions as in Exanple
4- E- 33, except for using, instead of theligu -containing fermented soybean
hypocotyl material, 0.05 parts by wei ght the solid extract prepared in
Exanple 1-1 b vaporatlng Liquid Extract 14 d S|n Et to
dryness. Exan%?éig E- 35 Pound Cake 18q %’ %om# edi ents
were m xed to prepare dough whi ch was baked in an oven to produce a pound
cake. 10 i % (g %§nin fermented soybean hypocotyl material
(Ref er ence é&&ﬂ%&%—ﬁr%$§§ 62 par Sy LB Hht ) Butt er 100. 00 Reduci ng mal t ose
syrup100. 00 15Sucr al asePeH3 Sicﬁl\ﬂe&@lﬁﬁaWM@seg@iQ@u@éH Fliadar0. ZﬁeSOJatme
fl our 120, 00 20§akl powder 1. 50 Exaﬁg g 4- E- 36 Pound Cake
pound cake WREIBFHRREF dRdEriE e d onBFEFRINSOF's UP g dfitead.- ‘F_féliﬂe
except for @quﬁgrcéﬂlﬁleﬁﬂgofemw%b b8§n cfzelora Nonb€E.RNL €D 59 ;9&3,%

ar In

hypocot yl naterlal 0.05 parts él solid extract prep
Exanpl e 1- 1Py WR&B¥r apfng-hs q8P @xtelxaé@dq :pwa.eﬂedmﬁﬁgnpz@a 1tb by

dryness. Exayabsrdt g3 118086 K80-3car ¢ DWRIinRg using 75Et to dryness.

10 Example 4-E-45 Bean7Confectionary

A bean confectionary was produced using the following

ingredients.

Equol-containing fermented soybean hypocotyl material

15 {Reference Example 1-3) 6.00 (part by weight)
Starch 20.00
Sugar 32.00
Kinako (roasted soybean powder) 10.00
Black sesame seeds 20.00
20 Baking powder g.s.
Flavor g.s.
Sweetener gJ.S.
Total 100.00 parts by weight

25 Example 4-E-46 Bean Confectionary

A Dbean confectionary was produced under the same
conditions as in Example 4-E-45, except for using, instead of the
equol-containing fermented soybean hypocotyl material, 0.75 parts
by weight of the solid extract prepared in Example 1i-1 by

30 evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

Example 4-E-47 Nama-fu Confectionary (fresh gluten cake)

A nama-fu confecticnary (fresh gluten cake) was
produced using the following ingredients.
35



30A bracken-starch dunpling was produced using the follow ng ingredients.
Equol - contai ning fernented soybean hypocotyl naterial (Reference Exanple
1-1)0.40 (part by weight) 35Rice starch20.00 -117- Sweet potato
starch40. 00 Sugar 6. 00 Wat er Bal ance Total 100.00 parts by weight 5 Exanple
4- E-36 Bracken-starch Dunpling -120-bracken-starch dunpling was
produced under the sanme conditions as in Exanple 4-E-37, except for using,
i nstead of the equol - cdatal ntorg e mg nf ednsigde anybsgio tgpytonpt eritakiaD. 05

parts 10 by wei ght of sol id_ extract prepar i-n , EX le 1-1
evaporating Liquid Ex{éég%;efpﬁ- %ﬁ@ﬁ%ﬁeé g ing]%ggp égaﬁggﬁbgg?gﬁggnple

4- E- 39 Bean @nf-eati onary A bernogonfecti onary was produced
using the follow ng 15 ingredients. Eg | -containing fernmented
soybean hypodo fHEt%erial (Reference Exanple]-=§§6.00 (part by weight)

Kanbai ka; 20( gtigdnrd i pasdied EbgBe&akRii@e®P Sugarpd. 00 Kinako (roasted
soybean powder) 4. 00 Baki ng powderq.s. Flavorqg.s. 25Sweetenerq.s.

Tot al 100. 00 fFEls§ib{ehiei ght Exanpl e 4- E-40 Bear-Gonfectionary A bean
confectionarxky@§ produced under the sane

g.s.
Sorbitol 20.00
Chocolate 7 ' 30.00

10

Example 4-E-48 Nama-fu Confectionary (fresh gluten cake)

A nama-fu confectionary (fresh gluten cake) was produced
under the same conditions as in Example 4-E-47, except for using,
instead of the equol-containing fermented soybean hypocotyl

15 material, 1.25 parts by weight of the solid extract prepared in
' Example 1-1 by evaporating Liquid Extract 1-2 obtained using 75Et
to drynesa.

Example 4-E-49 Wafer (rich type)

20 A wafer (rich type) was produced in accordance with a

general production method of a wafer, using the following

ingredients.
Equol~containing fermented soybean hypocotyl material

25 {Reference Example 1-3) 0.40 {part by weight)

Wheat flour 100.00

Sugar 2.00

Fats and coils 3.00

Whole egg 3.00
30 Skimmed milk 2.00

Sodium bicarbonate’ 0.30

Cow’s milk 50.00

Water 100.00

35 Example 4-E-~50 Wafer (rich type)




30 conditions as in Exanple 4-E-39, except for using, instead of the

equol -cont ai ni ng fernented soybean hypocotyl material, 0.75 parts by wei ght
of the solid extract prepared in Exanple 1-1 by evaporating Liquid Extract
1-2 obtained using 75Et to dryness. 35 Exanple 4-E-41 Bean Confectionary
-118- A bean confectionary wé&lproduced using the fol I ow ng

i ngredi ents. Equol - cont ai ni ng fernented soybean hypocotyl
material 5( Ref er encePExHAEte 1ZAFhy . bEPPhr tWasy WEPGHESA Riwsler] otiha 3. TrOne
Sugar 45. 00 A0 pguwdar ) g e 0
T0BaKi ng. poviar s o e Fnart, S %ot Al T00 00 bar Te By abi i 15
Exanpl e 4- E&mzoBefa@rl‘f@imfl@Gt fermented soybean bﬁyrb:mrtyéomawladnaﬂyowa;sarts
produced under £C t a e for. using,
i nstead of gﬁe ggntgf’}% né%gcrlmssegtt@a ;};@ %ﬁ%ﬁiﬁ/p(‘;&iﬁot g?gmnﬁeer?a}, %1‘1 5
parts by5\/\/e|eghponatir‘rge Igohid Exitreant 1p2eq:iaraanhednuEmg'rp]5e:tltda dyri23s.
evaporating Liquid Extract 1-2 obtained using 75Et to dryness. Exanple

4- E- 43 Bean Confectionary A bean confectionary was produced
usi Bg thﬁ f@kbmpﬂl@gﬁl-im@ﬂemﬂaﬁé& S(plddn) Equgl 0gont ai ni ng fer Lre)nt ed
soybean hypocotyl materia erence Exanp 1 art wei ght
Kanbai ko (ground toas e‘ﬂa ?%gpgéﬁ’é 1"5590(5’@6@8 Rég%% 5‘a§ted

soybean powgeng 251 QAR e6R dndtitRRN otea%@},BaEm@ t&@/@%moﬁm&l avorg.s.

10 ingredients.

Equol-containing fermented soybean hypocotyl material

{(Reference Example 1-3) 0.40 (part by weight)
Wheat flour 100.00
15 Fats and olls 2.50
Whole egg 0.30
Ammonium carbonate 0.40
Sodium bicarbonate 0.30
Lecithin 0.05
20 Water _ 150.00

Example 4-E-52 Wafer (plain)

A wafer (plain) was produced under the same conditions

as in Example 4-E-51, except for using, instead of the equol-

25 containing fermented soybean hypocotyl material, 0.05 parts by

weight of the solid extract prepared in Example 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

Example 4-E-53 Cheese Cracker

30 A cheese cracker was produced in accordance with a

general production method, using the following ingredients.

Equol-containing fermented soybean hypocotyl material
(Reference Example 1-3) 0.40 (part by weight)
35 Wheat flour . 100.00



35Sweetenerqg.s. -119- Total 100. OOparts by wei ght Exanpl e 4-E-44 Bean
Confectionary A bean confectionary was produced under the sanme 5 conditions
as in Exanple 4-E-43, except for using, instead of the equol-containing
fermented soybean hypocotyl material, 2.25 parts by weight of the solid
extract prepared in Exanple 1-1 by evaparZa+ ng Liquid Extract 1-2 obtained
using 75Et to dryness. 10 Exanpl e 4-E-45 Bean Confectionary A
bean conf ect iFatar gnavasi Jgr oduced using the fol | 8wifig i ngredi ents.
Equol - cont ai pj ferment ed soybean hypocotyl terial 15(Reference Exanple
1-3)6.00(par$bgg ﬁiﬁiﬁé% St ar ch20. 00 Sugar 32. 0 'ﬁpnako (roast ed soybean
powder) 10. 00 sBhagk wesamenaeeds20. 00 20Baki ng powderq.s. Fl avorg.s.

Sweet enerq.s. Total 100. OOparts by wei ght 25 &ﬁa | e 4- E-46 Bean

Conf ect i onar yPice A bean confectionary s?groduced under the sane
condi ti gns aghibBsEXMIRIE 4- E-45, except for ughngp instead of the

equol -cont ai ni ng feLnented soybean hypocotyl material, 0.75 parts by wei ght
of the solidSegBFact prepared in Exanple 1-1 B¢-80 evaporating Liquid
Extract 1-2 i sing 75Et to dryness. Ex e 4-E-47 Nama-fu
Cbnfectionar?g%?%ggﬁigluten cake) A nama-fu coggggtionary (fresh gluten
cake) was pr édmertuusiarponheef ol | owi ng i ngredi 8nf8. -120-
Equal-contaiEjggtﬁﬁ¥nented soybean hypocot yl ngtg ial (Reference Exanple
1-3)10.00(par? y Wei ght) Q uten20.00 Rice flouflb. 00 5Ki nako (roasted
soybeanopowd@a)xegrs. 33.00

Example 4-E-54 Cheese Cracker

A cheese cracker was produced under the same conditions

as in Example 4-E-53, except for using, instead of the equol-

15 containing fermented soybean hypocotyl material, 0.05 parts by

weight of the solid extract prepared in Example 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

Example 4-E-55 Yokan (azuki bean jelly)

20 Yokan (azuki bean jelly) was produced in accordance

with a general production method, using the following ingredients.

Equol-containing fermented soybean hypocotyl material

{(Reference Example 1-3) 4.00 (part by weight)
25 Agar 7.50
Granulated sugar 320.00
Red bean paste 620.00
Starch syrup 50.00
Water 300.00

30
Example 4-E-56 Yokan (azuki bean jelly)

Yokan (azuki bean jelly) was produced under the same
conditions as in Example 4-E-55, except for using, instead of the
equol-containing fermented soybean hypocotyl material, 0.5 parts

35 by weight of the solid extract prepared in Example 1-1 by



Enul sifierg.s. Honeyq.s. Sorbitol 20. 00 Chocol at e30. 00 10 Exanpl e 4-E-48
Nama- fu Confectionary (fresh gluten cake) A nama-fu confectionary
(fresh gluten cake) was produced under the same conditions as in Exanple
4-E-47, except for using, instead of the equal -containing fernented soybean
hypocotyl 15 material, 1.25 parts by wergh8-of the solid extract prepared
in Exanple 1-1 by evapor.ati|, Li qui d_Extract, 1-2 obtained using 75Et to
dryness. Ex§r‘fﬁP8\r/9f§JI‘:}'L @%FQ?E’(W%&’? LypeIPFIRCHaPING 116k £9 peavIRas -

produced in accordance with a general production nethod of a wafer, using
the foll ow ng ingredients. . Equol - cont ai ni ng fernented
soybean hyp@ééﬂ&g%rfmﬁiéﬁaﬁoég(‘?@kéﬁence Exanpl e 1-3)0.40 (part by weight)
Wieat flour100. 00 Sugar£.£0 JoaksSeaptd A l-s3:-09 Mh .3Q.SKi

m | k2. 00 Sodi um bi car%onat e0. 30 %ow s%rrioiakg% OJO %&C%g?%ggc%gﬂ%g Ex‘ggry]o(}gl

4- E-50 V&f epredietiary pefhodlusing the followingf éngxedismtsype) was produced

under the sanme conditions as in Exanple 4-E-49, except for using, instead
of the equol -containing fernented soybean hypocotyl material, 0.05 parts by

wei ght of the solid exthgaol-porpEirdag Aefraralde sbyhedny Hypevapor atstagitl qui d
Extract 1-2 gbtained using. 75Et,.to dryness. Example 4-E-51 Wafer, (plain)
A wafer (pl éﬁﬁ%e%cepﬁga %%%l%@accordance wi t bt 2 %dRaral %W@dggﬂ on net hod
of a wafer, ustiesg theufol | owi ng 10 i ngredi ent300.00
Equol - cont ai ni ng fernented soybean hypocotyl r?t erial (Reference Exanple
1- 3) 0. 48’ ( part™Byiwei ght) 150.00 \

' Sugar . 80.00

Whole eqgg 150.00

Example 4-E-58 Soft Cookie

15 A soft cookie was produced under the same conditions as
in Example 4-E-57, except for using, instead of the egquol-
containing fermented soybean hypocotyl material, 0.5 parts by
weight of the solid extract prepared in Example 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

20
Example 4-E-59 Rice Cracker

A rice cracker was produced in accordance with a

general production method, using the following ingredients.

25 Equol-containing fermented soybean hypocotyl material
{Reference Example 1-3) 0.40 (part by weight)
Regular rice 100.00

Hot water g.5.

30 Example 4-E-60 Rice Cracker

A rice cracker was produced under the same conditions as
in Example 4-E-5%, except for wusing, instead of the equol-
containing fermented soybean hypocotyl material, 0.5 parts by
weight of the solid extract prepared in Example 1-1 by

35 evaporating Liquid Extract 1-2 obtained using 75Et to dryness.
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Wheat flour100.00 15Fats and oil s2.50 Wol e egg0. 30 Amoni um car bonat e0. 40
Sodi um bi car bonat e0. 30 Lecit hi n0. 05 20Wat er 150. 00 Exanpl e 4- E-52 Waf er

(pl ain) A wafer (plain) was produced under the sane conditions as
i n Exanple 4-E-51, except for using, instead of the equol- 25 containing

~fernented soybean hypocotyl material, G105-parts by weight of the solid

extract prepared in Exanple 1-1 by evaporating Liquid Extract 1-2 obtained
using 75Et to dryness. Exanpl e 4-E-53 Cheese Cracker 30A cheese cracker was

produced i n_accardgnge_w a_general production ho usin he

POl ot ng | Egstteoarpoot! ddhahad I8 dedt AIUEI AT L BB e co B 0% o
hypocotyl material (Raffeiancgafaxaige erdd3jibndl cparéctiynaeiyghtas -122- Fats
and o0il1s9.00 Malt extractl. 30 Sodlun1bicarbonateO.GO_;Eice .ép 5Cheese
powder 13. 00PXRR}HES0 1002 9eAHETSE) YET RO P ATRERRUMTEIE5ASE 66 66% e8P no. 05

10vat er 33. Oph Exaymbe: Ag ErRftEheres. Cr acker A cheese cracker was
produced under the saneé conditions as in Exanple 4-E-53, except for using,

i nstead of the equol -
Equol-containing fermented soybean hypocotyl material

{Reference Example 1-3) 4,00 {(part by weight)
White superior soft sugar - 600.00
10 Kinako (roasted soybean powder) 400.00
Starch syrup 130.00
Water 180.00

Example 4-E-62 Suhama (Japanese Traditional Confectionary)

15 Suhama (Japanese traditional confectionary) was produced
under the same conditions as in Example 4-E-61, except for using,
instead of the equeol-containing fermented soybean hypocotyl
material, 0.5 parts by weight of the solid extract prepared in
Example 1-1 by evaporating Liquid Extract 1-2 obtained using 75Et

20 to dryness.

Example 4-E-63 Dry Confectionary

A dry confectionary was produced in accordance with a

general production methed, using the following ingredients.

25
Equol-~containing fermented soybean hypocotyl material
(Reference Example 1-3) 4.00 (part by weight)
Wasanbon sugar 500.00
Shitori (for making the ingredients wet during the process)
30 25.00
Kanbaiko '
(ground toasted rice cake) 75.00

Example 4-E-64 Dry Confectionary

35 A dry confectionary was produced under the same



15 contai ning fei mented soybean hypocotyl material, 0.05 parts by weight of
the solid extract prepared in Exanple 1-1 by evaporating Liquid Extract 1-2
obtai ned using 75Et to dryness. Exanple 4-E-55 Yokan (azuki bean jelly)
20Yokan (azuki bean jelly) was produced in_accordance with a general
production nethod, using the foI | owi ng i ﬁ ed| ents. Equol -contai ni ng

fermented soybean h ocot erence e 1-3)4.00 (part by
wei ght) 25A §6° a‘?‘ﬁjl a@ﬁ %ré‘fg)_l%o %86%%%%98%2 L 5g-egdap Hehe
Syr up50. 00 \8$i201306r 091 AR GEXRIMLETdd FsSfooek apbaatid Rean kel m)SY%ﬁ'j};
(azuki bean jelly) was produced under the same conditions as in Exanpl e

4- E-55, excépt Perotsi r§, Thist 82418f ?Waéﬁucﬂle@@ﬁﬁﬁl nithg Exarpdnt ddlsdybean
hypocot yl  Mahvaioaht 18y L.IRRALSERO-ARE WehIBL: Ofndd 65594 | ThaRX kbaghypgpar ed in
Exanmple 1-1 bybb- 12%19gev%|%(35ratl ng Liquid Ext rnact i Zéobt al ned u%r%;lg 75Et to
dryness. 5Exarrp| e 4-E-57 Soft Cooki e A soft cookie was
produced in@ccordance geRer roducti on net hod, using the

foll owing i rrg‘r-er%—gm-s—égq it(E':ont aly’;:cng ?er ment ed soybean hypocotyl

mat eri al (Reference ERa ﬂlEt By, Oandparats byodeiaghtin Weatddriaauw200.:00

10But t er 150. %Qlej?gg%lBOdu%leoljﬂ&he&p1%%198 t":l’%(ea%llfowz.n% 51%9’%%&5.61’1 SOkI €

10 Equol-containing fermented soybean hypocotyl material
(Reference Example 1-3) 4.00 (part by weight)

Sugar 30.00
Starch syrup 50.00
Gelatin 7.00
15 Fruit juice 5.00
Citric acid 1.50
Flavor 0.20

Example 4-E-66 Fruit Gummy Candy

20 A fruit gummy candy was produced under the same
conditions as in Example 4-E-65, except for using, instead of the
equol-containing fermented soybean hypocotyl material, 0.5 parts
by weight of the solid extract prepared in Example 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

25

Example 4-E-67 Soy Flour-containing Baked Confectionary

An amount of 1.25 wt.% of equol-containing fermented
soybean hypocotyl material (Reference Example 1-3) and 25 wt.% of
soy flouxr, as well as raisins, butter, sugar, egg, orange peel,

30 pineapple, hard-to-digest dextrin, cacac mass, almond slices,
cocoa powder, table salt, baking powder, and flavors were mixed
in a suitable amount. The resultant mixture (100 wt.$%) was then
formed into a rectangle {(about 1.5 cm x 1.5 cm x 10 cm) using a
mold to be baked in an oven at 180°C, thereby producing a soy

35 flour-containing baked confectionary.
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15A soft cooki e was produced under the same conditions as in Exanple
4-E-57, except for using, instead of the equol containing fernmented soybean
hypocotyl material, 0.5 parts by weight of the solid extract prepared in
Exanple 1-1 by evaporating Liquid Extract 1-2 obtained using 75Et to
dryness. 20 Exanple 4-E-59 Rice Cracker-126- A rice cracker was
produced in accordance with a general production nethod, using the
foll owi ng ingredients. 25Equol -contai ni ng fernented soybean hypocotyl
materi al (Reference Ex : .4 rt b ' ri cel00. 00
Hot waterq. = R f%ﬁ%é@% %%n glé&‘grgawd %%kegg%a?g cracker was
produced under the samsgbednt i dhsuascdntabExampl ebakdd S5@onércepinargr wssng,

i nstead of the, equol contai ni ng _fernented soybean hypocot yl terial, 0.5
bart o by WePBIHEGOR (HGCEoPE SREF abonst dsareds: nTDEAREPL 1470 1) o copt

evapor atg ngrdd quisdnkxt riagiedd? bt ahoeckqusi Agorelining dfemessed -sb¥Bean

Exanpl e 4-E-61 Suhama (Japanese Traditional Confectianary)

Suhama (JapaYRX®Wladiatesdhal: cOnfecPrEhar VY W IBF oticédS rPdCoridinaetvi t h
a general f)é%}g?rté on; pet fed, i 1815 the oot e 1 NgrRduenNtStract  1-2
Equol - cont gLFnl ng fder rlreﬁﬁt ed spolﬁegnlhy%%cotylﬁormtg]??al (q%ef erence Exanpl e
1-3) 4. 00 ( peltaimpdwebghd )73l tte dupesdsor soft sugar 600. 00 10Ki nako (roasted
soybean powder)400. 00 Starch syrupl130. 00 Water180. 00 Exanpl e 4-E-62 Suhama
(Japanese Traditional Confectionary) 15 Suhama (Japanese traditional

conf ectlilonakEydmpdas 4pFofersrhimgder t he sane conditions as in Exanple 4-E-61,
except for using, instea he | =.cont ai nj fer ybean
hypocotyl material, F?lgggﬁ%éby §g%%H?Ebf (%h§%ﬁ§§ g%?%gg%é%reggre h?n
Exanpl e 1- lsdys@eMapoaatording qoi dh&xtresent1idvatitiamnnede usiven.75Et 20 to
dryness. Exanple 4-E-63 Dry Confectionary A dry confectionary
was produced in accordance with a general production nmethod, using the

foll owi ng imgirgdicent-s-1 Barbecue Sauce

15 A barbecue sauce having the following composition was

produced.

Equol-containing fermented soybean hypocotyl material (Reference

Example 1-3) - 4.00 (Kg)
20 Reducing starch syrup 20.00
Trehalose ' 0.50
Mirin 4.00
Soy sauce (dark) 24,00
Apple puree 19.00
25 Garlic paste 4,50
Ginger paste 4.50
Sesame oil 0.10
Xanthan gum ‘ 0.50
Red pepper powder 0.10
30 Black pepper powder 0.05
Citric acid (crystalline) 0.20
Toasted sesame seeds 0.40

Water Balance
Total 100.00 kg

35



Equol - cont ai ni ng fernented soybean hypocotyl material (Reference Exanple

1-3)4.00 (part by weight) Wasanbon sugar500.00 Shitori (for naking the

i ngredi ents wet during the process) 25.00 Kanbai ko (ground toasted rice

cake)75.00 -125- conditions as in Exarrpijf 4- E- 63, except for using,

i nstead of the equol -containing fernente Fébybean hypocotyl material, 0.5

parts by wei.ght of the.sglid extract prepared in Exanple 1-1 by evaporating

Li quid Extrgg-%%az-i ﬁ%ﬁb%%%eng?%%%t to dryness. 5 Exanple 4-E-65 Fruit

Gumy Cade Gt A baﬁ:hhferd:tiet s_guaayv;]m][ptﬁdm_sdpnm_ etg;é [3afE CebAMGRNW t h

a general production nethod, ysing the follow,ng ingredients.

10Equol - confdi ri™h }faéﬁ@ntag'& 'ﬁoyt?g‘&ﬁpﬁypﬁﬁ?fot‘ﬁm%at siraf ROferifc WAl e

1-3)4. 00 (pebhtdiniej HdomeBear 38yB8arSt B{/ﬁd?b(:ﬁ%lluﬁrﬁle@@a&ﬂ 8l Nkg0Qr13hEUI t

juice5.00 CGtric acidl.50 Flavor0.20 Exanple 4-E-66 Fruit Gunmmy Candy 20A .

fruit guitmySeadidy SHEL2pF odicParafden t Famkfe dohdilty oR¥aReratAnExX dripludd

4-E-65, excepir-fior Ui Balist @RIngf 74khe gauelagant ai ning fermented soybean

hypocotyl material, 0.5 parts by weight of the solid extract prepared in

Exanpl e 1-1 by evaporating Liquid Extract 1-2 obtained using 75Et to

dryness. 25 S B- 84,59y - cont ai ni ng Baked Confectionary

An anmount o %o?gequolélggﬁ{l%i ning fernmented soybean hypocotyl

mat eri al (Ref erence Bxadmplagolk8jchamd h25ing. hoffoddpwihourompasinedl was

raisi ns,, bu L 8hucSgar, egg, orange peel, 30 pineappl e, hard-to-digest

dextrin,” catad nass, al nond slices, cocoa powder, table salt, baking

powder, and flavors were mxed in a suitable anount. The resultant m xture
5 cmx 10 cm

100 wt. ¢ t f oLived | nt t | bout . 1.5 .
Lt ng 5 ol o BEBORSCRARETY ARoaduirheciiots (RRetony! TrOtrerng (BSspnas
4

f1 our - cont akxdmgl hakeg confectionary. .00 (Kg)

Tomato paste 40.00

15 Wine vinegar . 18.00
Fructose/glucose syrup 5.00
Soy sauce ({dark} 24.00
Table salt 2.50
Garlic powder 0.07

20 Onicn powder g.10
Cinnamon powder 0.02
Clove powder 0.01
Water Balance
Total 100.00 kg

25
Example 4-F-4 Tomato Ketchup

A tomato ketchup was produced under the same conditions
as in Example 4-F-3, except for using, instead of the equol-
containing fermented soybean hypocotyl material, 0.5 kg of the

30 solid extract prepared in Example 1-1 by evaporating Liquid
Extract 1-2 obtained using 75Et to dryness.

Example 4-F-5 Tsuyu {(dipping sauce)

Tsuyu (dipping sauce for tempura, i.e. Japanese deep-

35 fried food) having the following composition was produced.
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-126- Exanpl e 4-E-68 Soy Flour-containing Baked Confectionary A
soybean fl our-contai ning baked confectionary was produced under the sane
conditions as in Exanple 4-E-67, except 5 for using, instead of the

equol -contai ning fermented soybean hypocotyl material, 0.25 parts by weight
of the solid extract prepared in Exanpl-€l281 by evaporating Liquid Extract
1-2 obtained using 75Et to dryness. 10 Exanple 4-F Seasoni ng

Herei nafter, specific production exanples of the seasoning according to the

present inventioon are.given. Exanple 4-F-1 Barbecue Sauce, 15A_barbecue
e havi nEHE RO IG ReSTBLRE | SRS BYOtited. Tt ek (BBAPR g
ferment ed spybhear: hyppcotyl material (Reference Exaapbe {xg)4.00 (Kg)
20Reduci ng starch syrup20.00 Trehal ose0.50 Mrin4.00 Soy sauce (dark)24.00
Appl e pureel$U§BT25Gar | i ¢ past e4. 50 G nger past e4. 50+ %Bsame o0i | 0. 10 Xant han

gunD. 50 Red pRRP8ELEOVWERIR) 10 30Bl ack pepper powdep@. @ Citric acid
(crystalline)0.20 Toasted sesane seeds0.40 Water Bal ance Total 100.00 kg

-127- Soy sauce (light) 10.00
Fish sauce 5.00
Mirin 10.00
Sodium L-glutamate monohydrate 3.0Q
10 Table salt : 0.60
Water . Balance

Total 100.00 Kg

Example 4-F-6 Tsuyu (soup)

15 Tsuyu (soup) was preoduced under the same conditions as
in Example 4-F-5, except for wusing, instead of the equol-
containing fermented soybean hypocotyl material, 0.5 kg of the
solid extract prepared in Example 1-1 by evaporating Liquid

Extract 1-2Z2 obtained using 75Et to dryness.

20 ‘
Example 4-F-7 Dressing
The aqueous phase and the oil phase of the following
composition were mixed in a weight ratio of 7:3 to produce a
dressing (separate type).
25
Composition of Aqueous Phase
Equol-containing fermented soybean hypocotyl material (Reference
Example 1-3) 4.00 (Kg)
Sugar 6.00
30 Soy sauce {dark) 20.00
Brewed vinegar (acidity: 10%) 8.50
Fish sauce 3.00
Lemon juice 2.00
Table salt 2.00
35 Sodium L-glutamate monohydrate 0.20



Exanpl e 4-F-2 Barbecue Sauce A barbecue sauce was produced under
the sanme conditions as in Exanple 4-F-1, except for using, instead of the
equol cont ai ni ng fernmented soybean hypocotyl material, 0.5 kg of the 5 solid
extract prepared in Exanple 1-1 by evaporating Liquid Extract 1-2 obtained
using 75Et to dryness. Exanple 4-F-3 Tomk&B®-Ketchup A tomato ‘ketchup having
the foll owi ng conposition was 10 produced. Equol - cont ai ning fernented
soybean hypocB®s IPepResr PRI Ref er ence Exanpl e 1-2) 4.0@5(Kg) Tomat o

past e40. 00 15ﬂ%&&é@ negahd 8 QB sFruct ose/ gl ucose syrypx,00 Soy sauce
(dark)24.00 Table salt2.50 Garlic powder0.07 200ni on powder 0. 10 C nnanon
powder 0. 02 Cl ¥wthgowden0. 01 Wat er Bal ance Tot al 100. 0®.K§ 25 Exanple 4-F-4

Tomat o Kethﬂkte A tomat o ket chup was produg rllé:der t he sane
conditions a i i he

equol con% ai niTgkdler nent ed soybean hypocotyl nmateri¥0.00. 5gkg of the 30
solid extract prepared in Exanple 1-1 by evaporating Liquid Extract 1-2
obtai ned using 75Et to dryness. Exanple 4-F-5 Tsuyu (di ppi hg sauce)

Tsuyu (di ppi OgmsEiad ochobf t@IPWhasel . €. Japanese deep-35 fried food) having
t he follomﬁng3¥o osi f1ron was produced. -128- Equol-c%ntaining ferment ed
soybean hypo Evggnﬁﬁ rial (Reference Exanple 1-2)4¥b@ (Rﬁg)Sugar7.00

Corn salad oil 79.00

10 Seasoning flavor 1.00
Total 100.00 kg

Example 4-F-8 Dressing

A dressing ({(separate type) was produced under the same

15 conditions as in Example 4-F-7, except for using, instead of the
equol-containing fermented soybean hypocotyl material, 0.5 kg of

the solid extract prepared in Example 1-1 by evaporating Liquid

Extract 1-2 obtained using 75Et to dryness.

20 Example 4-F-9 Sesame Dipping Sauce for Shabu-shabu (thinly sliced

meet and vegetables boiled quickly in hot water)
Sesame dipping sauce for shabu-shabu having the

following composition was produced.

25 Equol-containing fermented sovybean hypocotyl material {Reference
Example 1-2) 0.40 (Kg)

Soy sauce (light) 12.00
Brewed vinegar 11.00
Garlic powder 0.10

30 Ginger powder 0.10
White pepper 0.10
Chicken extract 3.00
Yeast extract 3.00
Sesame oil 1.00

35 Fructose/glucose syrup 8.00
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5Soy sauce (dark)26.00 Soy sauce (light)10.00 Fish sauce5.00 Mrinl0.00
Sodi um L- gl ut amat e nonohydr at e3. 00 10Tabl e sal t 0. 60 Wat er Bal ance Tot al

100. 00 Kg Exanple 4-F-6 Tsuyu (soup) 15Tsuyu (soup) was produced under the
sanme conditions as in Exanple 4-F-5, except for using, instead of the
equol cont ai ni ng fernented soybean hypocet3d-nmaterial, 0.5 kg of the solid
extract prepared in Exanple 1-1 by evaporating Liquid Extract 1-2 obtained
usi ng 75Et t didriyness. 20 Exanple 4-F-7 Dressing TH&.&§ueous phase and the
oi | phase ofv%gg foll owi ng conposition were m xed H@ 3 wei ght ratio of 7: 3
to produce a §sPHTP (separate type). 25 Conposition sf Aqueous Phase
Equol - cont ai mHigkkgeaent ed soybean hypocotyl nateri @l 50Ref erence Exanpl e
1-3)4.00 (Kg) Sugar6.00 30Soy sauce (dark)20.00 Brewed vinegar (acidity:
10% 8. 50 Fi siWY§&dce3. 00 Lermon j ui ce2.00 Tabl e sal t 2808°35Sodi um L- gl ut amat e

monohydrsat e0.12010- 420 Red pepper powder 0. 05 10.00
Flavor 0.15
Water Balance

Total 100.00 kg

10 Example 4-F-10 Sesame Dipping Sauce for Shabu-shabu (thinly

sliced meet and vegetables boiled quickly in hot water)

Sesame dipping sauce for shabu-shabu was produced under
the same conditions as in Example 4-F-9, except for using,
instead of the equol-containing fermented soybean hypocotyl

15 material, 0.05 kg of the solid extract prepared in Example 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

Example 4-F-11 Barbecue Sauce (miso flavor)

Barbecue sauce {(miso flavor) having the following

20 composition was produced.

Equol-containing fermented soybean hypocotyl material (Reference

Example 1-3) 4,00 (Kg)
Soy sauce (dark) : 25.00
25 Miso 14.00
D-sorbitol 12.00
Table salt 3.20
Garlic powder 3.30
Garlic paste 2.00
30 Beef extract 1.00
Toasted sesame seeds 0.50
Scdium L-glutamate monohydrate 0.50
Ginger paste 0.40
Amino acid seasoning 0.01
35 Thickener 3.50



Toast ed sesane seeds0. 30 Xant han gunD. 10 \Wat er Bal ance 5Tot al 100. 00 kg
Conposition of G| Phase Sesane oil 20.00 (Kg) Corn salad oil 79.00
10Seasoni ng flavorl.00 Total 100.00 kg Exanple 4-F-8 Dressing A dressing
(separate type) was produced under the sane 15 conditions as in Exanple
4-F-7, except for using, instead of the"éé‘]&ﬁl -containing fernented soybean
hypocotyl material, 0.5 kg of the solid extract prepared in Exanple 1-1 by
evaporating LPg%fd Extract 1-2 obtained using 75Et f@”ﬁﬂyness. 20 Exanpl e
4-F-9 Sesane Phppt Ngrdagees f or Shabu-shabu (thinly sliced neet and

veget abl es boilTed quickly in hot water) Sesane di ppi ng sauce for
shabu- shabu ha9F#y tﬁ@of%blkﬂm ng conposition was produced.
25Equol - cont ai ni ng fernmented soybean hypocotyl nmaterial (Reference Exanple
1-2)0.40 (Kg) Soy sauce (light)12.00 Brewed vinegarll.00 Garlic powderO0. 10
30G nger S pokérnple 04-WriliZe Bpebpeu® Sedicehimken deveatt 3. 00 Yeast extract 3. 00

Sesarme oi | 1. 00 35Frugtpsell UGsE TP F1900rs 130 ﬂgoﬁhgéé'égéer the same

conditions as in Example 4-F-11, except for using, instead of the

equol-containing fermented soybean hypocotyl material, 0.05 kg of
the solid extract‘prepared in Example 1-1 by evaporating Liguid
10 Extract 1-2 obtained using. 75Et to dryness.

Example 4-F-13 Snack Seasoning

A snack seasoning having the following composition was

produced.
15
Equol-containing fermented soybean hypocotyl ﬁaterial
(Reference Example 1-3} 0.40 (part by weight)
Table salt 14.00
Tricalcium phosphate 3.00
20 Disodium succinate 0.20
Sodium L-glutamate monchydrate 7.00
Powdered soy sauce 3.00
Yeast extract 1.50
Onion powder 1.50
25 Paprika powder 1.50
Garlic powder 6.00
Red pepper powder 0.50
Chicken consommé 21.00
Beef consommé 4.00
30 Stevia 0.60
Glucose 13.00
Spice 0.01
Cornstarch 23.00
Sugar 2.00

35



VWhite m s0l0. 00 Thi ckener3.50 Sugar 8. 00 5Tabl e salt10. 00 Fl avor0. 15

Wat er Bal ance Total 100. 00 kg 10 Exanple 4-F-10 Sesane Di ppi ng Sauce for
Shabu-shabu (thinly sliced neet and vegetabl es boiled quickly in hot water)
Sesane di ppi ng sauce for shabu-shabu was produced under the sane conditions
as in Exanmple 4-F-9, except for using, +Ixt-ead of the equol -contai ping
fermented soybean hypocotyl 15 material, 0.05 kg of the solid extract

pr epar ed inEEampﬁﬁ é-k- 14b@naaka§@aaohi@glj quid Extract 1-2 obtained using
75Et to dryness. X g 5 Sonla b%cue Sa ucc%d mg%g fh avar %} onditi :
Bar becue sauce (nls figV FERAVING ('RE FortSwing S &&me SRR ons

pr oduced. anohncmtmpne ng- Felmnéﬁ@bmyhﬁamwccmslteaat @fi adhe( Refuellence
Exampl e 1- 4 g@g& 8) sau dark g 00 25y|sol4 Q0 D_i bgitoI12.00
Tabl e salt 35 %: & BFSS 36 E%?? PRdYods6siet el PacPirdd by

Toast ed ssespampgreeds0. 3heSodioaryL - gktli:@éﬁit %@@Qaﬁdrﬁﬁe%}@nﬁeﬂgir—l by
past e0. 40 Anlno aci d seasoni ng0. 01 35Thi ckener3.50 -
evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

Example 4-F-15 Emulsified Soy Sauce

Emulsified soy sauce having the following composition

10 was produced.

Equol-containing fermented soybean hypocotyl material (Reference

Example 1-2) 0.40 (part by weight)
Salad oil 34.00
15 Soy sauce (dark) 53.00
Gum Arabic 1.00
Sugar 12.00

Example 4-F-16 Emulsified Soy Sauce

20 Emulsified soy sauce was produced under the same
conditions as in Example 4-F-15, except for using, instead of the
equol-contalning fermented soybean hypocotyl material, 0.05 parts
by weight of the solid extract prepared in Example 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

25
Example 4-F-17 Dressing
A dressing {emulsified type) having the following
composition was produced.
30 Equol-containing fermented soybean hypocotyl material (Reference
Example 1-2) 0.40 (part by weight)
Salad oil 35.00
Vinegar 10.00
Sugar 11.00

35 Table salt 4.00



Bal ance 10.00 Total 100.00 kg 5 Exanpl e 4-F-12 Barbecue Sauce
Bar becue sauce (mso flavor) was produced under the
same conditions as in Exanple 4-F-11, except for using, instead of the
equol -contai ni ng fermented soybean hypocotyl material, 0.05 kg of the solid
extract prepared in Exanple 1-1 by evapoda®di-ng Liquid 10 Extract 1-2
obt ai ned using 75Et to dryness. Exanple 4-F-13 Snack Seasoni ng A snack
seasoni ng hav%ﬂ@t??ﬂaqqﬂ | owi ng conposi tion was Prdduced. 15

Equol - cont ai niyagef er nent ed soybean hypocotyl maherkal (Reference Exanple
1-3) 0.40 (part by Weight) Tabie salt14.00 Tricalcium phosphat e3. 00
20Eisodiun1su€€¥%ﬁte0.20 Sodi um L- gl ut amat e nBABHYRreaze®. DY Polgidr ed soy
sauce3. 00 Yeast extractl.50 Oni on powder1l.50 25Papri ka powderl.50 Garlic
powder 6. 00 Red pepper powder0.50 Chicken consomm2l. 00 Beef consonmi. 00

30St evi ab. 6dFx@mpées&iB I¥0 bressing

A dressing (emulsified type) was produced under the same

Sugar \Water
(mso flavor)

conditions as in Example 4-F-17, except for using, instead of the

equol-containing fermented soybean hypocotyl material, 0.05 parts

by weight of the solid extract prepared in Example 1-1 by
10 evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

Example 4-F-19 Sauce for Kabayaki {(broiled seafood)

Sauce for Kabayaki (broiled seafood) having the

following composition was produced.

15
Equol-containing fermented soybean hypocotyl material (Reference
Example 1-3) 0.40 (part by weight)
S D-sorbitol 10.00
Thickener 0.30
20 Soy sauce (dark) 38.00
Mirin 20.00
Umami extract 2.00
Table salt 1.80
Sodium L-glutamate monohydrate 1.45
25 Sedium inosinate 0.025
Sodium guanylate 0.025
Trehalose 15.00
Sugar 6.00
Caramel coloring 0.50
30 Onion color 0.10
Flavor 0.50
Water Balance
Total 100.00 paxts by weight

35 Example 4-F-20 Sauce for Kabayaki (broiled seafood)




Spi ce0. 01 Cornstarch23.00 Sugar2.00 -132- Exanple 4-F-14 Snack Seasoning
A snack seasoni ng was produced under the sanme conditions as in Exanple
4-F-13, except for using, instead of the equol containing fel mnented soybean
hypocotyl material, 0.05 parts by 5 weight of the solid extract prepared in
Exanple 1-1 by evaporating Liquid Extracf34-2 obtained using 75Et to
dryness. Exanple 4-F-15 Enul sified Soy Sauce Emul sified soy
sauce havi ng the fol3aamengorolgosyakiontioihes prathededwas Brodlcedomndeni ng

fermented sgybean hypocotyl material (Reference EX le 1-2)0.40 (part by
wel ght) - Sai SHF GRPEY. B0 PeEb L adee (HaFRTRRI00 TN abTc 00 ahgde 12500
Exgrrpl eh4- Fiﬁ@tdﬁmlj&'tff i elde Sca@ﬁauceneﬁﬁmﬂl Si feetlesioyd saugef e¥@as ppedueed 4
under the sane conditigps as in Exanple 4-F-15, except for using, instea

of the. equaTEHEdy nonGor BEREh (Bl SOYBtarh thyit: S LOnEFEHS PO LB5 hatto by
wei ght of thengald d-eXbyasiaddraRangdriduik ampiact - 1-byreuaned aiding kbgei d
Extract 1-2 obtained using 75Et to dryness. 25 Exanple 4-F-17 Dressing

A dressi ng ¥erilysieBFed type) having the fol | owi ng conposition was produced.

30Equol - contai ning fernmented soybean hypocotyl material (Reference Exanple

1-2)0.40 (part by weight) Sal ad oil 35.00 Vinegar10.00 Sugar11. 00 35Tabl e
salt4. 00 Example 4-F-21 Seascning for Squid Delicacies

A Seasoning for squid delicacies having the following

10 composition was produced.

Equol-containing fermented soybean hypocotyl material {Reference

Example 1-2) 0.40 (part by weight)
Soy sauce (dark) 20.00
15 Soy sauce (light) 10.060
Fish sauce 5.00
Mirin 10.00
Brewed vinegar 2.00 |
Sugar ‘ 38.00
20 Table salt 1.00
Sodium L-glutamate monohydrate 2.00
Umami extract 1.40
Disodium succinate 0.20
Garlic powder 0.05
25 Water Balance
Total 100.00 parts by weight

Example 4-F-22 Seasoning for Squid Delicacies

A Seasoning for squid delicacies was produced under the

30 same conditions as in Example 4-F-21, except for using, instead
of the equol-containing fermented soybean hypocotyl material,
0.05 parts by weight of the solid extract prepared in Example 1-1

by evaporating Liquid Extract 1i-2 obtained using 75Et to dryness.

35 Example 4-G Retort-packed Food




-133- Xant han gunD. 30 Wat er Bal ance Total 100. 00 parts by wei ght 5 Exanple
4-F-18 Dressing A dressing (enulsified type) was produced under the sane

condi tions

equol - cont a
wei ght of t
Liquid Extr
Kabayaki (b
havi ng the

fernmented s
wei ght) D-s

as in Exanple 4-F-17, except for using, instead of the

ining fernmented soybean hypocotyl material, 0.05 parts by
he solid extract prepared in‘Eﬁénple 1-1 by 10 evaporating

act 1-2 ogtained using 75E%,to dryness. Exanple 4-F-19 Sauce for
roi | ed seHFEoH}AIter, Specitig, predfghiqn, SapERies hibithedrekirtoond)
faldkew ﬂ@o@@m@s_uih@rtm%epgeéé@&d in¥entidHIuelk- g@@éﬁ! hi ng

oybean hypocotyl material (Reference Exanple 1-3)0.40 (part by
orbitol 10. 00 Thi ckener0. 30 20Soy sauce (dark)38.00 Mrin20.00

Uram extraghamdPe Tablia gakble G0 3Rdi B4y 9l utamate nonohydrat el. 45
osimate0. 025 Sodi

25Sodi umin
Car anel ol

10

15

20

25

30

35

odi um-guanyl at e0. 025 Trehal osel5. 00 Sugar 6. 00
ori ng0. 50 BeGwitorpaskkedr ouly Magvorodsged in accordance with a

general production method, using the following composition.

Equol-containing fermented soybean hypocotyl material (Reference

Example 1-3) 0.40 (Kq)
Curry powder 1.80
Onion 7.00
Unsalted butter 4.50
Garlic paste G.60
Ginger paste 0.50
Wheat flour 4.50
Fruit chutney 3.00
Tomato paste 0.50
Table salt 0.55
Sodium L~glutamate monohydrate 0.48
Nucleic acid seasoning 0.015
Demi-glace flavor 1.00
Pork extract seasoning 0.50
Bouillon flavor 1.00
Potato 7.00
Carrot 5.00
Beef 10.00
Water Balance

Total 100.00 Kg

Example 4-G-2 Retort-packed Curry

Retort-packed «curry was produced under the same
conditions as in Example 4-G-1, except for using, instead of the
equol-containing fermented soybean hypocotyl material, 0.05 kg of
the solid extract prepared in Example 1-1 by evaporating Liquid
Extract 1-2 obtained using 75Et to dryness.




SI0- SRR T 1

Wat er Bal ance Total 100. 00 parts by wei ght 35 Exanpl e 4-F-20 Sauce for
Kabayaki (broiled seafood) -134- Sauce for Kabayaki (broiled
seaf ood) was produced under the sane conditions as in Exanple 4-F-19,

except for using, instead of the equol-containing feLmented soybean
hypocotyl material, 0.05 parts by wei ghtl¥-the solid extract prepared in 5
Exanpl e 1-1 by evaporating Liquid Extract 1-2 obtained using 75Et to
dryness. Exanple 4-F-21 Seasoning for Squid Delicacies A
Seasoni ng f | ¢ _deki .S L fal-l ey 1 pt1.0Nn was

pr oduced. E%%gﬂgig%g%én%%%hﬁzFﬁgﬁ?ggﬁgggﬁégk ﬁ%%ggﬁigFgﬁaterlarQ(Reference
Exanpl e 1-2)0. 40 (pdaetdrr-pechdd) BogmisauceE ( dArike2e-90yibSojordaude was
(l'ight)10.00_ Fish sauce5. 00 rinlQ,00 Brewed _vinegar2.00 Sugar38.00.
S0Tabl & sal AU bl Pt T H Ea e o fol SUIRPY2 FOUC PR ST Sheir 1 Ao

Di sodi urp sutité nEd18Qw2agGaspazsipawder 0. 05 25Wat er Bal ance Total 100. 00 parts
by wei ght Exanple 4-F-22 Seasoning for Squid Delicacies A Seasoning for
squi d delicacies was produced under the 30 sane conditions as in Exanple
4-F-21, excefbof-QontsiAgng i sheadeal sd iR aBaHPbocR 1A AL 8L { 18T RRFEesh&Oy bean
hypocotyl material, 0.05 parts by weight of the solid extract prepared in
Exanpl e 1- 1E¥MRAeadoRati ng Liqui d Extract 1-2 obtai Re8OusfHg 75Et to

dryness. 35 E%@ngggcéegiﬂagggrt-packed Food 72.00
10 Sake 46.00

Table salt 4.00

Sodium L-glutamate monohydrate 1.30

Nucleic acid seasoning 0.07

Chicken extract powder 1.00

15 Sugar 7.00

Water 209.00

Pork 200.00 _

Squid 120.00

Shrimp 80.00

20 Shiitake (Lentinus edodes) _ 70.00

Boiled bémboo shoots 160.00
Carrot 60.00

Onion 240.00

25 Example 4-G-4 Retort-packed Premix of Chinese-style Donburi

Retort-packed premix of Chinese-style donburi was
progduced under the same conditions as in Example 4-G-3, except
for using, instead of the equol-containing fermented soybean
hypocotyl material, 0.05 kg of the solid extract prepared in

30 Example 1-1 by evapofating Liguid Extract 1-2 obtained using 75Et
to dryness.

Example 8 Processed Meat Product
Hereinafter, specific production examples of the

35 processed meat product according to the present invention are



- 135- Herei nafter, specific production exanples of the
retort-packed food according to the present invention are given. Exanple
4-G 1 Retort-packed Curry 5Retort-packed curry was produced in accordance
wi th a general production nethod, using ige foll owi ng conposition.
Equol - cont ai ni ng fernented soybean hypoc @T materi al (Reference Exanple
1-3)0.40-(K%ﬁ 10Curry powder1.80 Onion7.00 Unsalted butter4.50 Garlic

past e0. 60 G 88?’paste0.50 15Wheat flour4.50 Fruit chutney3. 00 Tomato

past e0. 50 Tabl e salt0.55 Sodi um L-gl ut amat e nonohydr at e0. 48 20Nucl eic acid

seasoni ng0. 015 Eﬁni-glgce flavor1l. 00 Pork extract seasoni ng0.50 Bouillon
fl avor 1. 00 —35E31F%S. 00 Beef 10. 00 Wat er Bal ance Total 100.00 Kg

30 Exanple 4-G 2 Ret OAtsﬁﬁféJg@dw%rﬁﬂodqced in acd@lRhtePRCKed gHREYaINVAS

produced under the sanme conditions as in Exanple 4-G 1, except for using,

i nst ead ®f PRedegin Bskhad mh@ Felasdtedsdagbbhn Hypeséepts mit &heal , 0.05

kg of the seliflexld aekpBsiepaned in Exanple 1-1 by evaporating Liquid 35
Extract 1-2 obtained using 75Et to dryness.

Meat portion

5 mm-~minced pork (foreshank} 70.00 (Kg)
10 5 mm-minced pork (lard) 10.00

Ice water 20.00

Total 100.00 kg

Auxiliary ingredients

15 Equol-containing fermented soybean hypocotyl material (Reference
Examplie 1-3) 0.40 (Kg)

Table salt 1.70
Sodium nitrite - 0.012
Polyphosphate 0.30

20 Sodium L-ascorbate 1.00
Sodium casein 0.50
White pepper powder 0.10
Potassium sorbate 0.20
Amino acid seasoning 0.30

25 Spice mix 0.50

Example 4-H-2 Sausage

A sausage was produced under the same conditions as in

Example 4-H-1, except for using, instead of the equol-containing

30 fermented soybean hypocotyl materizl, 0.05 kg of the solid

extract prepared in Example 1-1 by evaporating Liquid Extract 1-2
obtained using 75Et to dryness.

Example 4-H-3 Smoked Sausage

35 The meat portion and the seasoning having the following



-136- Exanple 4-G 3 Retort-packed Prem x of Chinese-style Donbur

Ret ort - packed Prem x of Chinese-style Donburi was produced in accordance
with a general production nethod, using 5 the foll ow ng composition.
Equol - cont ai ni ng fernented soybean hypocotyl material (Reference Exanple
1-3)0.40 (Kg) Soy sauce (light)72.00 10Sale46.00 Table salt4.00 Sodi um

L- gl utamat e nonohydratel. 30 Nucl ei c acid seasoni ng0. 07 _ Chi cken extract
powder 1. 00 SBRAETESODETREE VI Y00 MK2ZGd. 8D BdiAtde20f obp §hr|%18@ bbe
20Shi i t ake Smedpdes a e 60. 00
Oni on240. 00£%§Ihé>?gl#pf“§g4 0- %%&eggcrlfgé&%% g %%%@O?E%%?%é%%cg?g Donburl
Retort - packwmthomembmeoalG?quagélsmymathm@nbﬁra snacgkeplr edusExe .under tl1e sane
conditions as in Exanple 4-0-3, except for using, instead of the

equol -contai ni ng fermented soybean hypocotyl material, 0.05 kg of the solid
extract5prepamedpbnt3ﬂ1Exanple 1-1 by evaporating Liquid Extract 1-2

Fer of nat tor . SpEERIRepr GAGE M Toxanpl s of & ho 385pTocHied neat pr oduct
accordi ng towhbgepé@§ent invention are -137- 4.00
Cow’s milk 3.00
Ice water 7.00
10
Seasoning

Equol~containing fermented soybean hypocotyl material (Reference

Example 1-3) 0.40 (Kg)
Table salt 24.00
15 Bmino acid seasoning 3.20
Spice ' 8.65
Minced Onion 16.00
Sugar _ 48.00

20 Example 4-H-4 Smoked Sausage

A smoked sausage was_produced under the same conditions
as in Example 4-H-3, except for using, instead of the equol-
containing fermented soybean hypocotyl material, 0.05 kg of the
solid extract prepared in Example 1-1 by evaporating Liquid

25 Extract 1-2 obtained using 75Et to dryness.

Example 4-H-5 Hamburger steak

A hamburger steak was produced in accordance with a

general production method, using the following composition.

30
Equol-containing fermented soybean hypocotyl material (Reference
Example 1-3) 0.40 (part by weight)
Mixture of ground beef and pork 45.00
Pork 9.60

35 Onion 12.00



gi ven, Exanple 4-H 1 Sausage A sausage was produced in
accordance with a general 5 production nethod of a sausage, using the

i ngredients of the foll ow ng conposition. Meat portion 5 mm m nced pork
(foreshank)70.00 (Kg) 105 mmm nced pork_(lard)10.00 Ice water20.00

Tot al 100. 00 kg Auxiliary ingredients 15@%85“ -contai ning fernented soybean
hypocot yl mat@%i | (Reference Exanple 1-3)0.40 %l%?i‘ Tabl e saltl1l.70 Sodi um
nitrite0.012 ?J?F'p phat e0. 30 20Sodi um L-ascorbat®el. 00 Sodi um casei n0. 50
Wi te pepper pexleeli0s&pt@sticdm sorbate0. 20 Agigp aci d seasoni ng0. 30
25Spi ce m x0. 50 Exanpl e 4-H 2 Sausage A sausage was produced
under the sanBPEBHHICEEBHR as in Exanple 4-H 1, ®x&%pt for using, instead of
the equol - contginidegndd fermented soybean hypocpty material, 0.05 kg of
the solid extract prepared in Exanple 1-1 by evaporating Liquid Extract 1-2
obt ai neddusi NgPABT begndgyhess. -138- conponen® G espectively were mi xed

at a ratio ofglfil. Using the resultant m xtur ked sausages were
produced in accordance with a general production method of a snoked
sausage. S5MeaYegmir eixtmact 0.20

Table salt - 1.00

Sugar 1.20

10 Water-soluble dietary fiber 1.00
Water Balance
Total 100.00 parts by weight

Example 4-H-6 Hamburger Steak

15 A hamburger steak was produced under the same conditions
as in Example 4-H-5, except for using, instead of the equol-
containing fermented soybean hypocotyl material, 0.05 parts by
weight of the solid extract prepared in Example 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness,

20
Example 4-I Fish Paste

Hereinafter, specific production examples of the £fish

paste according to the present invention are given.

25 Example 4-I-1 Fried Kamaboko (fish paste cake)

A fried Kamaboko (fish paste cake) was produced in
accordance with a general production method of a fish paste cake,

using the ingredients of the following composition.

30 Equol-containing fermented soybean hypocotyl material {(Reference
Example 1-3) 0.40 (Kg)
Surimi 50.00
Table salt 1.50
Amino acid seasoning 0.30

35 Glycine 0.50



M nced pork (foreshank) Wole egg Cow s mlk Ice water 85.00 (Kg) 4.00 3.00
7.00 10 Seasoning Equol - contai ning fernented soybean hypocotyl nateri al
(Ref erence Exanple 1-3)0.40 (Kg) Table salt24.00 15Am no aci d seasoni ng3. 20
Spi ce8. 65 M nced Onionl6. 00 Sugar48.00 20 Exanple 4-H 4 Snoked Sausage

A snmoked sausage was produced under the-BHire conditions as in Exanple
4-41-3, except for using, instead of the equol containing fernmented soybean
hypocot yl mat3ndiam, aceios ek @ndldrdes sol i d extract pré&pdPed in Exanple 1-1 by
evapor ating Li Qui ract 1-2 obtained using 75Kt ~f0 dryness. Exanple
4-H 5 Hanburggggggeégaggﬂ A hanbur ger steak mgéogroduced in
accordance wiMiria general production nmethod, using fthé0f ol | ow ng

conposi tion. 30 Eguol-containing ferment ed soybeg mat eri a

(Ref erence Exapl8-%53)0-40-(p by—wei-ght)—M : beef and

por k45. 30 Porig?a00 3G@niconkgd. O -139- Whol e egg5. 00 G anul ated soy
prot ei n9. 00

A
< Vv

Example 4-I-2 Fried Kamaboko (fish paste cake)

A fried kamaboko (fish paste cake) was produced under

the same conditions as in Example 4-I-1, except for using,

10 instea& of the equocl-containing fermented soybean hypocotyl

material, 0.05 kg of the solid extract prepared in Example 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

Example 4-J Processed Egg Product

15 Hereinafter, specific production examples of the
processed egg product according to the present invention are

given.

Example 4-J~1 Thick Japanese Omelet

20 A thick Japanese omelet was produced in accordance with
a general production method of a thick Japanese omelet, using the

ingredients of the following composition.

Equol-containing fermented soybean hypocotyl material (Reference

25 Example 1-3) 0.40 (part by weight)
Whole egg 70.00
Table salt 0.40
Starch 2.00
Soup stock 2.00
30 Sugar 1.20
Sodium acetate 1.00
Water | Balance
Total 100.00 parts by weight

35 Example 4-J-2 Thick Japanese Omelet




Sodi um casei n5. 00 Carrageenanl. 50 5Locust bean gunD. 50 Spice0. 30 Yeast
extract0. 20 Table saltl.00 Sugarl.20 10WAter-soluble dietary fiberl. 00

Wat er Bal ance Total 100. 00 parts by wei ght Exanple 4-H 6 Hanburger Steak 15A
hanbur ger steak was produced under the sane conditions as in Exanple 4-H5,
except for using, instead of the equol cOhtANi ng fermented soybean

hypocotyl material, Q.05 .parts by weight ;of the solid extract prepared in
Exanmpl e 1-1 by evapo%aﬁ%&%i%%eﬁ?t% €Y. 2E5ht B WA s iy eF5 %pet o>me
dryness. 20 doraipliénd-ds FislELagle 4-J-1, exceder €bpahsdig, SPREERHCOF the
production exanples of, the fish paste according to the present invention
are given. afpher4Lino) fpFp qgaﬁ&ﬁ@ﬁén(?ygﬂFﬂ§§§t@ag%%%ﬁlr 0.05 partspy
fried Kamabgko (Eight Pagt eceakebiv@s dxtedusethidpaaeqor danegamhid a-gensy al
production nethod of a fish paste cake, using the ingredients of the

fol | owi n§ c&VPESratbre 13orddobsiemntailng ngPiaidirdedssoy bEdit ko pdeiaps.

mat eri al (Reference Exanple 1-3) Surim 50.00 Table salt Am no acid

seasoning 353 ycine 0 40 (Kg) 1.50 0.30 0.50
Example 4-K Canned Food

Hereinafter, specific production examples of the canned

food according to the present invention are given.

10
Example 4-K~-1 Canned Mandarin Orange
A canned mandarin orange was produced by filling
mandarin orange pulp and a syrup having the following composition
in a can
15
Equol-containing fermented soybean hypocotyl material (Reference
Example 1-3) 0.40 {part by weight)
Sugar 10.00
Fructose/glucose syrup 10.00
20 Citric acid 0.25
Trisodium citrate 0.10
Water Balance

Total 100.00 parts by weight

25 Example 4-K-2 Canned Mandarin Orange

Canned mandarin orange was produced under the same
conditions as in Example 4-K-1, except for using, instead of the
equol-containing fermented soybean hypocotyl material, 0.05 parts
by weight of the solid extract prepared in Example 1-1 by

30 evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

Example 4-1 Bread Product

Hereinafter, specific production examples of the bread
according to the present invention are given.

35



-140- Sodi um acet at e anhydrous0. 30 Potato starch8.00 Mrinl.00 Ice

wat er Bal ance 5Total 100.00 Kg Exanple 4-1-2 Fried Kamaboko (fish paste
cake) A fried kanmaboko (fish paste cake) was produced under the
sanme conditions as in Exanple 4-1-1, except for using, 10 instead of the
equal - cont ai ni ng fernented soybean hypocktdd nmterial, 0.05 kg of the solid
extract prepared in Exanple 1-1 by evaporating Liquid Extract 1-2 obtained
usi ng 75Et E¥erindss-i loE Brgagr ocessed Egg Product 15Herei nafter,
speci fic production gexanpt ess0f §?§$ﬁ odu et he
present invention a#g glvengf br%g?eg%g %ﬁg e?%ugnelegiggA Ri ck
Japanese onebElowiasg pmugmcsdxﬂm accordance mnth a general production nethod
of a thick Japanese onelet, using the ingredients of the foll ow ng

conposi tion. Equal - contalnlng fernmented soybean hypocotyl materia
(Ref erersce ZXpdoganpbegtl-3)0.40 (part by weight) V%ole egg70. 00 Tabl e
salt0.40 Starch 2.00 Soup stock2.00 30Sugarl.20 So etatel 00

Wat er Bal ance “FGCEP 19850 parts by wei ght 35 Exanpl g1}h|ck Japanese

Onel et -141veast food A t hi ck Japanese onel et masopnoduced under the sane
conditions as in Exanple 4-J-1, except for using, |nstead of the

equol - cont ai AiNg§ ¥@FFent ed soybean hypocotyl materiat990.05 parts by wei ght
of the solidygxkract prepared in Exanple 1-1 by  40.00

10
Main Dough
Equol-containing fermented soybean hypocotyl material (Reference
Example 1-3) 0.40 (Kg)
Strong flour 30.00
15 Sugar 3.00
Table salt 2.00
Skimmed milk . 2.00
Shortening 5.00
Water 25.00
20

Example 4-1~2 Loaf of Bread

A loaf of bread was produced under the same conditions
as in Example 4-1-1, except for wusing, instead of the equol-
containing fermented soybean hypocotyl material, 0.05 kg of the

25 solid extract prepared in Example 1-1 by evaporating Liquid
Extract 1-2 obtained using 75Et to dryness.

Example 4-M Frozen Desert

Hereinafter, specific production examples of the frozen

30 dessert according to the present invention are given.

Example 4-M-1 Ice Cream

Ice cream having the following composition was produced.

35 Eguol-containing fermented soybean hypocotyl material (Reference



5 evaporating Liquid Extract 1-2 obtained using 75Et to dryness. Exanple

4- K Canned Food Hereinafter, specific production exanples of the
canned food according to the present invention are given. 10 Exanple 4-K-1
Canned Mandari n Orange A canne_q g@_ndari n orange was produced by
filling mandarin orange pulp and a syrup Ravi ng the foll ow ng conposition

in a can 15 | 1 cont ai ni ng fernented soybea p y erl al
(Ref erence EEXXSS%IQE %L )0.40 (part by weight) sﬁé?%@’%‘%tt#ﬁ&gﬁ%ﬁh/t& ucose
syrupl0. 00 20Re¥ré¢xeagci d0. 25 Tri sodi um citrat eO8 180 Wat er Bal ance Tot al

100. 00 parts Py, weight 25 Exanple 4-K-2 Canned arin O ange

Canned nmandarin orange was produced under the s conditions as in Exanple
4-K-1, exceptStarchusiymgp i nstead of the equol -tent@i ni ng fernmented soybean
hypocotylL matgrial,. O. parts by weight of the solid extract prepared in
Example 1-1 b ﬁ%ﬁ“é&/%ggati ng Liquid Extract l-é'ﬁnt ai ned using 75Et to

dryness. Exanptehali-dseBr ead Product Hev egmafter, specific

production exanpl es of the bread according to the present invention are
given. -142-° le 4-L-1 Loaf of Bread 5.00 A |oaf of bread was
produced usi ng:£oughehavi ng the fol |l owi ng conpogi4g on. 5Sponge Dough Strong
flour70.00 (Kl-g]?a Yeast food0O.10 Live yeast2.00 Water40. 00

vor 0.15
10 Water Balance
Total 100.00 parts by weight

Example 4-M-2 Ice Cream

Ice cream was produced under the same conditions as in

15 Example 4-M-1, except for using, instead of the equol-containing

fermented soybean hypocotyl material, 0.05 parts by weight of the

solid extract prepared in Example 1-1 by evaporating Liquid
Extract 1-2 obtained using 75Et to dryness.

20 Example 4-N Processed Soybean Food

Hereinafter, specific production examples of the
processed soybean food according to the present invention are

given.

25 Example 4-N-1 Fermented Soybeans

An amount of 99.6 parts by weight of steamed soybeans
and 0.4 parts by weight of equol-containing fermented soybean
hypocotyl material (Reference Example 1-3) were mixed. The
resultant mixture was then inoculated with Bacillus natto for

30 fermentation; thereby fermented soybeans were produced.

Example 4-N-2 Fermented Soybeans

Fermented Soybeans were produced under the same
conditions as in Example 4-N-1, except for using, instead of the

35 equol-containing fermented soybean hypocotyl material, 0.05 parts



10 Mai n Dough Equol - cont ai ni ng fernented soybean hypocotyl materi al
(Ref erence Exanple 1-3)0.40 (Kg) Strong flour30.00 15Sugar 3. 00 Tabl e
salt2.00 Skinmed m | k2. 00 Shortening5. 00 Wat er 25. 00 20 Exanpl e 4-L-2 Loaf
of Bread A | oaf of bread was produced under the sane
conditions as in Exanple 4-L-1, except Hlo¥d4-using, instead of the
equol cont ai ni ng fernented soybean hypocotyl material, 0.05 kg of the 25
solid extrdey preeghtedf ntEramplilddl- éxbyaciyvapoepataty Liquixampter adctl 102
obt ai ned using 75Et to. dryn Ex | - M

Fer of na t or v BRaTH I b UL S ek o SE ot e T Rds brt s udEYEr TS
according to the present invention are given. Exanple 4-M1 Ice Cream | ce
cream having the fql ]l ow ng conposition was produced. -143- Exanple
1-3) 0. 40 ( si'g t“jogfﬁhw creanB. 80 Butter5.00 Starch syrupl6. 00

5Ski med mi | k6. 50 Trefral BSeTnd dnsugal boWihSlcahpbs Zeldh 28sFbaodidddl5

Equol-containing fermented soybean hypocotyl material (Reference

Example 1-3) 0.40 (part by weight}
Soya Milk 99.30
10 Magnesium chloride 0.20
Potassium sorbate 0.10

Total 100.00 parts by weight

Example 4-N-4 Tofu

15. Tofu was produced under the same conditions as in
Example 4-N-3, except for using, instead of the equol-containing
fermented soybean hypocotyl material, 0.05 parts by weight of the
solid extract prepared in Example 1-1 by evaporating Liguid
Extract 1-2 obtained using 75Et to dryness.

20 ‘

Example 4-0 Cooked Rice Product

Hereinafter, specific production examples of the cooked

rice product according to the present invention are given.

25 Example 4-0-1 Rice Gruel

Rice gruel was produced in accordance with a general
production method of rice gruel, using the ingredients of the

following composition.

30 Equol-containing fermented soybean hypocotyl material
(Reference Example 1-3) 0.40 (part by weight)
Rice 160.00
Table salt 1.00
Water 900.00

.35



10Wat er Bal ance Tot al 100. 00 parts by wei ght Exanple 4-M2 lIce Cream | ce
cream was produced under the sane conditions as in 15 Exanple 4-M 1, except
for using, instead of the equol-containing fermented soybean hypocotyl
material, 0.05 parts by weight of the SQ(LéL g extract prepared in Exanple 1-1
by evaporating Liquid Extract 1-2 obtain 3 using 75Et to dryness. 20

Exanpl e 4- Ng&r. ssgdh SoyheansFood Hereinafter, specific
production exgﬁglies—-g?—t he processed soybean food accor di ng to the present
i nvention are given. R26¢ Eyangpl erad- NrodBeedremtded Shgbeans dmmddnmons af 90. 6

parts by wei d 29 ns and 0.4, parts, b ight of .
equol - cont alE%g%]nag%erne %’% 38%956%%& errPsﬂ:Betaéir ioﬁl \Qﬁ?{e?@ﬁ@nccémﬁﬁwge
1- 3) mere nipeathefibed soybean hypocotyl material, r@sifl papts bXtudigheast tfiaen
i nocul at tlh Baci | natto for 30 ferne tatlg t hereby fernented
soybeans wersé’ Fiod%fi:terd“ BB A N EEPRRNE ed S0y B¥arYaRRFHei® dl8giikans
were prOdUCQ&tuﬁderl-tZWQ)b%alifﬁe@QﬁEiLdgl gBEt ato idryeéaepl e 4-N-1, except for
using, instead of the 35 equol-containing fermented soybean hypocotyl
material, 0.05 parts -144- by weight of the solid extract prepared in
Exanpl e 1- 1 phyrByappIaty Beehhdyich JEXhbast e “a%aw@&ﬂa%'sng 75Et to
dryness. Example2-N3"Tofu Tofu having the follow ng conposition was

pr oduced. Equol - cofteamechgdIerimeNtedicey heah Hhgstoeld was eproduced in
(Referepge Exapplg,ls 3)Q14% (RARLADY S |

chl ori de0. 20 Pot ass(lgeumlsor baggcraé%ElSP #@&L?'Igolgn 8‘%32%5%%“%%%%2‘?%@
4-N-4 Tofu ingredients.

Equol-containing fermented soybean hypocotyl material (Reference

Example 1-3) 4.00 {part by weight)
15 . Glutinous rice 1000.00
Peeled chestnut 300.00
Soup stock 230.00
Black sesame seeds _ 30.00

Salt solution 6.00
20 '

Example 4-0-4 Steamed Glutinous Rice with Chestnuts

Steamed glutinous rice with chestnuts was produced under

the same conditions as in Example 4-0-3 except for using, instead

of the equol—containing fermented soybean hypocotyl material, 0.5

25 parts by weight of the solid extract prepared in Example 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

Example 4-P Soup

Hereinafter, specific production examples of the soup

30 according to the present invention are given.

Example 4-P-1 Corn Cream Soup

Corn cream soup was produced in accordance with a
general production method of a soup, using the ingredients of the

35 following composition.



15Tof u was produced under the sane conditions as in Exanple 4-N 3, except
for using, instead of the equol-containing fernmented soybean hypocotyl
material, 0.05 parts by weight of the solid extract prepared in Exanple 1-1
by evaporating Liquid Extract 1-2 obtained using 75Et to dryness. 20
Exanpl e 4-0 Cooked Ri ce Product ~l4%reinafter, specific production
exanpl es of the cooked rice product according to the present invention are
given. 25 Exanple 4-0-1 R ce G uel Ri ce gruel was produced in

accordance Wigdhod-g6hes 8l eduebhiamy @%&B@Qn Hyddceeyd tfleritsi MEefdiRnce
ingredients of the follow ng conposition. Equol-contalnlng fernented

soybean hypbestsde dabeéri al (Ref erence Exanpl e £.3f0. Q@fkﬁéTWebgthlght)

Ri cel60.00 T S 00 Water900.00 -145- le 4-0-2 Rice Guel

Ri ce gruel mgghgroﬂ%%%d under the sane condltﬁ%ﬁg%as in Exanple 4-0-1,
except foor u§bmg i nstead of the equol - cont ailfiin§0f e/ nent ed soybean
hypocotyl ma 0.05 parts by weight of t Osolld extract prepared in
Exanple 1-1 by Svaporatlng Li quid Extract 1-2 obtained using 75Et to
dryness. Exargelled4e0t 3 Steaned G utinous RlceJMiDh Chest nut s

St eaned gluthggﬁ %ée w th chestnuts was produced in 10 accordance with a
general prod T ?hod usi ng the followi ng9figredients.

Equol - cont ai 1pep gefernented soybean hypocotyl nwgf.erial (Reference Exanple
1-3)4.00 (part by weight) 153 utinous ricel000.00 Peel ed chestnut 300. 00
Soup stldck23WaBATRLack sesane seeds30.00 Sal t3%%0P8tion6. 00 20 Exanpl e 4-0-4
Steaned A utinous Rice with Chestnuts Steaned glutinous rice with
chest nuts was produced under the sane conditions as in Exanple 4-0-3 except

for using, Fxaaded4oP-2 Heowy¢EraBoPRE ni ng ferment ed soybean hypocot yl

material, 0.5 Corn cream soup was produced under the same conditions

as in Example 4-P-1, except for using, instead of the equol-

15 containing fermented soybean hypocotyl material, 0.05 parts by

weight of the solid extract prepared in Example 1-1 Dby
evaporating Liquid Extract 1-2 obtained using 75Et to dryness.

BRIEF DESCRIPTICN OF THE DRAWINGS
20 FIG. 1-is an electropherogram showing the total proteins
contained in eqguol-containing fermented soybean  hypocotyl
obtained in Reference Example 1-1, soybean cotyledon, and the
soybean hypocotyl.
FIG. 2 is an electropherogram showing the results of the
25 detection of major allergens (Gym4, Gm30K, and GmZ8K) contained
in the equol-containing fermented soybean hypocotyl obtained in
Reference Example 1-1, soybean cotyledon, and the soybean
hypocotyl.
FIG. 3 is an electropherogram showing the results of the
30 detection of major allergens (75 globulin mix, oleocine, and
trypsin inhibitor) contained in the equol-containing fermented
soybean hypocotyl obtained in Reference Example 1-1, soybean
cotyledon, and the soybean hypocotyl.
FIG. 4 shows TLC analysis results indicating the equol
35 contents of Liquid Extracts 1-2 and 2-2 in Example 1-1.



25 parts by weight of the solid extract prepared in Exanple 1-1 by
evaporating Liquid Extract 1-2 obtained using 75Et to dryness. Exanple 4-P

Soup Herei nafter, specifiggproduction exanples of the soup
30 according to the present invention are given. Exanple 4-P-1 Corn Cream

Soup COETIGC T Bash6ws! IV Ay 1964§ e deb il BC fa_thcﬁéaﬁﬁn%f"I {1tk a.s:a%%ﬂf’fﬁal
production nmethod of a soup, using the ingredients of the 35 follow ng

conposi ti on. SONtgRLs ofddqridofttarantfy it-ér ppdtad doybsarpkypodetyl nateri al
(Reference Exanple 1£310.40( b inght ) m 0Q r.n190.
Consome20. 00 Sal ad g?FlS%g0ﬂ$g%?e¥§§?E%bsfH%g'ngq}%¥%§gﬁa3égggﬁgﬁgg Qﬁe
Exanpl e 4- P- 2988 nc@tteanassefipliquid Extragsenlc? eamd Rasidwes2piodicaglander
the same gongitions as in Exanple 4-P-1, except for using, instead of the
equol - 15 containing fernmented soybean hypocotyl nmaterial, 0.05 parts by
wei ght of the solid &EXErattsprepdiléd analfsaapresdits biyndévapinat tieg Saipguisl

Extract 1-2 i N to dryness. EFE DES PT] ON THE

DRAW NGS 20F %“@éﬁ% Oﬁié%aiﬁf%%% ‘%g“? 107 ot %lﬁﬁs o%%lé’ﬁ“@:agi hat-

contai ned in equol-containing fermented soybean hypocotyl obtained in

Ref erence Exanple 1- sqQybean c | edon, and the soybean_hypocotyl. FIG 2
is an el ectropher ogré}ﬁ's%g\ﬁ?ﬁ’?gst ﬁt‘é&'r @Eﬁf&’%l%frq%ﬁt%oée?@% fﬁp%felﬁﬁF@r by

al | er gers0 ( Giriic&gHIK codnsin GSiNaterbphieth iHkdmpeeegual - cont ai ni ng
ferment ed soybean hypocotyl obtained in Reference Exanple 1-1, soybean
cotyl edon, and the soybean hypocotyl. FIG 3 is an el ectropherogram show ng
the results of the 30 detection of nmajor allergens (7S globulin mx,

ol eocine, and trypsin inhibitor) contained in the equol -containing
fermented soybean hypocotyl obtained in Reference Exanple 1-1, soybean
cotyl edon, and the soybean hypocotyl. FIG 4 shows TLC

anal ysis results indicating the equol 35 contents of Liquid Extracts 1-2
and 2-2 in Exanple 1-1.




-147- FIG 5 shows TLC analysis results indicating the saponin contents of
Liquid Extracts 1-2 and 2-2 in Exanple 1-1. FIG 6 shows the TLC anal ysis
results indicating the equol contents of; Liquid Extracts 1-2 and Residue 2
in Exanple 1- 51. FIG 7 shows TLC analysis results indicating the saponin
contents of Liquid Extracts 1-2 and Residue 2 in Exanple 1-1.

FIG 8 shows TLC analysis results of solutions eluted by 10 silica gel

col um chronat ography in Exanpl e 2-1CLAIM3A8 - CLAI MS 1. A
met hod for producikng a C ai_ni ract riSing.. St e - f
subj ecting an equgf-coﬁtgggﬁh% %g%néﬁkggcgﬁioy e§§8ﬁ§ﬁ%%g%§Pl§é %%%%%% ion
usi ng aroepihimiolg:agqueous sol ution as an extractant, and collecting the
resulting liquid trac_”_ang . . Step 1-2 of reaningéihe
extractant fromt e?iqtid & trﬁg?j%ﬁﬁﬁﬁgneanine%ﬁégqupf?l%%ﬁﬁhj SrRgrted
ext ract sofbekai NPyddtanal w5 afcdtiaat aRtinganed cald=eeoli ngulhasr esulitisg
liquid extract. 10 2. The_nmet hod for producing an
equol-céﬁt%ﬁrﬁ%ﬁiaéiﬁ?%ﬂnangEBFH??E}Q%)t@PaF?ﬁ?&tkﬁﬁeEéﬂ?ﬂqfﬁ¥ fRAngAnd

concentration of gggp etﬂgnogfa%néolmg 0'8xi=.'§§@';eir_ﬂ: StreRn | -thd slgguﬂ_p 98
vol . % 153. The nethod for produci ng an equol -contai ning extract according

to any eneraft clbdiagped i Ptemberlei wonHeciipeolecdmneal g fiegmethatdokogbean
hypocot i .ped I i ! Yy i.th an

ool - B e O e e " obt ai ned. by
anyi®ne of the nethods of clains 1 to 3, wherein the equal content of the

extract is 0.2 to,_ 40 dr mﬂ@bandﬂghe | ycitein content of the extract is
0,08 to 5 dry wtof- 255K TRTHEE AGF BAPREGIH S SSQGAr CeBiA RO <LERSt ance
to obt ahBcdiditlgy BOIr &186H0l 1 CONREESIMY thbepsthbmblt Ocdnd®ntration of tid €p
1-1 of subjecting an equol -containing substance to extraction using an

et hanol ©ReRSTUSEEPYE | H U&3oBNUESA rP&cBAAP, I and Sc8P| BRtIthgotlhé&-resul ti ng
liquid extract; 30Step 1-2 of renoving a solvent fromthe |iquid extract
obtained in Step 1-1, subjecting the residue to extraction using ethanol as
an #&tractant, and-.col Teetmefghachdorepubdieignd iaquieduekteartaining extract

according to any one of claims 1 to 2, wherein the equol-
containing fermented soybean hypocotyl is obtained by fermenting

a soybean hypocotyl with an equecl-producing microorganism.

20 4, An equol-containing extract obtained by any one of
the methods of claims 1 to 3, wherein the Aéqual content of the
extract is 0.2 to 40 dry wt% and the glycitein content of the ‘extract

is 0.08 to 5 dry wt%.

25 5. A method for purifying an equol-containing substance
to obtain highly pure equol comprising Steps 1-1 to 1-5:

Step 1-1 of subjecting an equol-containing substance to
extraction using an ethanol aqueous solution as an extractant,
and collecting the resulting liquid extract;

30 Step 1-2 of removing a solvent from the liquid extract
obtained in Step 1-1, subjecting the residue to extraction using
ethanol as an extractant, and collecting the resulting liquid
extract;

Step 1-3 of removing a solvent from the ligquid extract




- 149 - obtained in Step 1-2, suspending the resulting residue to hexane,
and then collecting the insoluble residue; Step 1-4 of

subj ecting the insoluble residue obtaifjgd _in Step 1-3 to extraction using a
m xture of hexane and ether as an 5 extractant, and then collecting the
liquid extract; and Step 1-5 of subjecting the |iquid extract
obtained in Step 1-4 to silica gel colum chronmat ography, and obtaining an
equol - cOREaImEhgiR r AEEP oA 21061 TPRAFEIh oS cedTWitAg It esidien 50 WRERBEN t he
equol - cant ahdH NG1$UPSIANGH $nath GoOlccoRkI Ning fernented material .

7. The nethod according to claim®6, wherein the equol containing fernented
material is an eq8bkpcdnt aphi agbiermimgt adiel Snsoybebn tygictet Whtebbhad ned by
fernmenti,ng_a,sqybean _hypocotyl wth an_equol - produci ng ni croor.gani sm

8. The r%%ﬁoé gc%& (%xr%g ol%r}/nyu%:'h%g of %I”g? 3 SOEOH%’,{a et ne’f}ﬁeer Xt ratt ant
usedsi neStepctlard,i ana thed Woeletthexane abnguld «itetby}l @tder.

9. The nmethod according to any one of clains 5 to 8, wherein the extractant

used in Step 1-4 P5R mixt e BYPHEAME atf el HetihabFhp e vBPWRESatid of
10: 90 t@téP: 804 2o silica gel &81iunkhecHBOROGAGEAL I NGd 00BFY: ORG Ofn
claims 5 to 9, wherein the ethanol aqueous solution used in Step 1-1 has an
et hanol egBpterntat ndpd ofra@¥ie8- 98 vol . % 3011. A nethod for purifying an
equol - cont ai ni ng substance to obtain equol conprising Steps 2-1 to 2-3 of:
Step 2-1 of subjecting the equol-containing substance to extraction using,
as & extractant, 6a etfih¢ aeeiat accardisontentiain ng twerndaultthengghoui d
extract; _-_ 150 - . Step 2-2 of.subjecting the uol . concentrate
bt af nelOTFRSPAY 39S ERE 1eca” E o aRR LR DG ST PATSFR 8 i xt ur o
of ethyl acetate and hexane as a nobil e phase and obtaining an

equol -contai ning fraction; SStO%o 2-3 of renoving the saolvent fromthe

equol - contai ni ng’f r actRRMIBPIAU MAFITALRY ep© 20251% ebor AT Pz ithG BABOL-
resul ti Bgnf£§ii(i'1§e, raRde£ld eGldRg ke depoght edynysbal $in@fd fermented
wherein Step 2-3 conprises a recrystalization using an aqueous al cohol

sol i oAowPeasy hyogqodgdlysibdleipadi &y usitngnaling xeurseybeanf hyphgdtwlcevdtie and
hexane. _ ; terial conprising an equol - contai ni ng

f er ment &d eé%li/ le n ?%%@otnélcgggg?%%sgit ract dispersed in cacao nass, wherein
the material contains equol, and 100 parts by wei ght of 15 equol - contai ni ng
fermented soybean_hypogotyl or jts extract is dispersedin 10 tq 2000 parts
by wei ght of cacad’ mas&?® nethod accordrm?&toAaanodmﬁat.oii‘%alﬁ‘éc%r dihg’t o

cl ai m 1gnewdiel aie tdi@ raepbentuada thie egyol r-aontsainimigrheement adx sy baan
hypocotyl or its 20 extract in the food material is 3-30 wt%

14. 20\ f 86t &CR&F- according to claim 12, wherein the sum proportion of
the equol -contai ning fernented soybean hypocotyl or its extract thereof and

cacao mass in the food material is 40-100 wt %
9. The methed accerding to any one of claims 5 to 8,

wherein the extractant used in Step 1-4 is a mixture of hexane and

ether having a volume ratio of 10:90 to 20:80.

25
10. The method according to any one of claims 5 to 9,
wherein the ethanol agqueous solution used in Step 1-1 has an
ethanol concentration of 20 to 98 vol.%.
30 11. A method for purifyving an equol-containing substance

to obtain equol comprising Steps 2-1 to 2-3 of:
Step 2-1 of subjecting the equol-containing substance to
extraction using, as an extractant, a ethyl acetate, and

concentrating the resulting liquid extract;




25 15. The food material according to any one of clainms 12 to
14, wherein the equol -containing fernented soybean hypocotyl is obtained by
fernmenting a soybean hypocotyl w th an;gguol - producing m croorgani sm 30
16. The food nmaterial according to claim15, wherein the equol-producing

m croorganismis a mcroorgani smthat can netabolize at |east one dai dzein
conpound sel ected fromthe group consisting of daidzein glycosides, .

dai dzei n, and di hydfBd&i dz&Fn s8I eetibdiice KHigd| concentgate obtained in 17

The foodsiRpt erijal cACEOrdingyd 0 @@yungﬁec@ongt%bggp&% tQsdfy whiGh. L akegea
granular form a chip form or a plate-like form 518. An equol - cont ai ni ng
f ood comhivsi ngeetateodandt drdx@inesersf ort mdhid lgnyplomse ofand| aphkailZingo &7.

19. Thee§%89L68§¥§fﬂiﬂbn9r§é¥¥%n?cCord'ng to claim18, which is a baked
conf ectionary.

5 Step 2-3 of removing the solvent from the equol-
containing fraction obtained in Step 2-2, 'recrystallizing the
resulting residue, and collecting the deposited cfystals; and

wherein Step 2-3 comprises a redrystalization, using an

agueous alcohol solution after the recrystalization using a mixture

10 of ethyl acetate and hexane.

12. A food material comprising an equol—containing
fermented soybean hypocotyl or its extract dispersed in cacao
mass, wherein the material contains equol, and 100 parts by weight of

15 equol-containing fermented soybean hypocotyl or its extract is

dispersed in 10 to 2000 parts by weight of cacao mass.

13. A food material according to claim 12, wherein the
content of the equel-containing fermented soybean hypocotyl or its

20 extract in the food material is 3-30 wt%.

14. A food material according to claim 12, wherein the
sum proportion of the equol-containing fermented soybean hypocotyl or

its extract thereof and cacao mass in the food material is 40-100 wt%.

25
15, The food material according to any one of claims 12
to 14, wherein the equol-~containing fermented soybean hypocotyl is
obtained by fermenting a soybean hypocotyl with an equol-producing
micreoorganism.
30
16. The food material according to claim 15, wherein the

equol-producing microorganism is a microorganism that can
metabolize at least one daidzein compound selected from the group
consisting of daidzein glycosides, daidzein, and dihydrodaidzein

35 to produce equol.
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17. The food material according to any one of claims 12

to 16, which takes a granular form, a chip form, or a plate-like form.

5 18. An equol—containing food comprising a food material

set forth in any one of claims 12 to 17.

19. The equol-containing food according to claim 18,

which is a baked confectionary.




