-1- Specificati on EQUAL- CONTAI NI NG FERVENTATI ON PRODUCT OF SOYBEAN
EMBRYONI C AXIS, AND METHOD FOR PRODUCTI ON THERECF 5 Technical Field The
present invention relates to fernmented soybean hypocotyl containing equol
and a nethod of producing the sane. 10 Background Art Isoflavones (soybean
i sof | avones: dai dzein, genistein, glycitein) contained in soybeans have
structures simlar to estradiol, and have anti-estrogen actions associ at ed
with biding to estrogen receptors (Iteeeifatderorreferred to as ER) and 15
estrogen-li ke actions. The epi dem ol ogi cal studies and intervention
studi es of soybean isoflavones that have been done before suggest their
preventive efd@at-<oduaINDNG hELRMFETHTIONS PROYEIT ast | OOSEINN bnessthNcansers,
prostate ca t or none- dependent cancers and i nproving effects
due to estr3§§%D%@£¥$&Egéc%gbﬁggﬂgﬁNngﬁ%%gﬂgaI di sorders, postnenopausal
osteoporgsis and hyperlipidem a. Recently, it has been pointed out that
the active principle of the physiol ogical effects of these soybean

i sof | avones may be a netabolite of dacHzéss M@ial . More 25 specifically,
it has been reported t ha ol i bi.nd peci

to ERR) greater than z%%bégﬁggggfl%y%%g??han%¥%1§?siﬁ%ha§QF§§;r ab?§§ﬁ%§ﬁ
transition dafasiotivilyceotaiariget eqopyansd suoketasdbe tastocadngr bist atagme .

ti ssues. Moreover, a case- control study reports that there are
significantly |l ess patients 30 who produce equol in the patients of breast
cancer aAd prostate cancer. The effectsBatksoyhehmrtsof | avones to inprove
t he bone density andléiéﬁé%ogetaQOli m wer, e g am ned Qgg&%ging . .
post menopausal women categori zéd ot tgP ﬁﬁgymfhos Mnr §§0¢E ol
and those whdyddteat) Asigiinkdcant idpreveseniadd structures similar to

estradiol, and have anti-estrogen actions assoclated with biding

to estrcgen receptors (hereinafter referred to as ER}) and

15 estrogen-like actions. The epidemiological studies and
intervention studies of soybean isoflavones that have been done
before suggest their preventive effects due to their anti-
estrogen actions on breast cancer, prostate cancer and other
hormone-dependent cancers and improving effects due to estrogen-

20 like actions on menopausal disorders, postmenopausal osteoporosis
and hyperlipidemia.

Recently, 1t has been pointed out that the active
principle of the physioclogical effects of these soybean
isoflavones may be a metabolite of daidzein, equol. More

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

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

35 those who produce eguol was observed.



35 those who produce equol was observed. -2- Equol is produced by

nmet abol i sm of dai dzein by enteric bacteria. The abilities to produce equol

vary between individuals, and the percentage of Japanese who produce equol
production is reportedly about 50% That is, about 50% of Japanese are not
able 5 to produce equol (non-equol-producimg individuals). Such an

i ndi vi dual cannot enjoy useful physiological benefits based on the action

of equol even if theyEangesis spybbanrs dayd nprtebessed ol ayherrifobgsenteric
Therefore, ipn arder ta.attai.n . useful physiological benefjts based on the
action of edUSI T4 nbh: GRiaiRFOdUR G CHGS! RATST AV, DFhyest i g Bqteris,
itself is thaughtht opbecaitfaet iome. Jdhknreen Wikt nddoteproduti Racagsolon Sis
subj ecting a raw ngter%al C Qtai£$qg,daidzein conmpounds to fernentation

treatment by HAEEE0N gah? S Lher BiHafiter 2Pefer &0 Ao YaB2RGERI 255 BHEA NG

bacteriap which pretiabel igpcdai gzehnedRPEedYGE RAUGLa: KN b5 st afthngy,
materi als containing daidzein for use in _this production method include
soybeans, Gelterithng (CERPREsENIPydiuSednal Phvsdpepraesalal Bonddigun kesed on

Kakkonto), ref globe grapesyal falda @}PE{ Mor & equgl pproducing
bacteria are al ready knomﬁ?ﬁlFor exaﬁ% é% acteE%ides%é%%§§lgH?Fgﬁ%9 d
BP- 6435), sty®pregocends E 20epgidze ( EERNCBPr 6436)ttadtr ept Db qoys 106ER25: 1
(FERN BP- 64 I cacc 20- F BP- 10036)_ have been isol ated
from hunan %%%(nce?ggréntb%%%% %@ @?enﬁcgtﬁggog@lt\lheeﬁlﬁﬁes%ntaiﬁc\)/%nef S Pr ettt
pat ent d8cumemtiyifiuahd R)geddowgvenuosiipal fsubj elehigig thebabefe=amrti oned

olarting 2o mioriale coniel g feecip, comounds, o, LepmRLALLOD L

treatment by using equol-pro
of :equol i nmaerfiet menhedipiraduttid-and thepeuhas beefethetprobhertredhain:
desired useful benefits hased qn the action of equol cannot be

suffici ent | yYexPett &4 BV £hgest TG RE CPBr MEREEEEPr dduct S aeTel BTSN
contrast, thedhypespt whipar thonsOf zsoyheansifaves produce equol.  Known

15  starting materials containing daidzein for use in this preduction
method include soybeans, Ge Gen Tang (Chinese traditional
medicine, also known as Kakkonto), red globe grapes, alfalfa or
others. Mcoreover, eqguol-producing bacteria are already known.
For example, bacteroides E-23-15 (FERM BP-6435), streptococcus E-

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

However, simply subjecting the above-mentioned starting

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

30 is.

In contrast, the hypocotyl portions of soybeans have
been known to contain isoflavones, saponins and other useful
components in a proportion higher than in the cotyledon portions
which are used as processed soybean foods, and various uses have

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



been known to contain isoflavones, saponins and ot her useful conponents in
a proportion higher than in the cotyl edon portions which are used as
processed soybean foods, and various uses have 35 been devel oped for its
extract (e.g., patent docunent 3). However, -3- soybean hypocotyl extract
itself is disadvantageously expensive. Mgeover, when the soybean
hypocotyl extract is used as a starting material for producing equol,

addi tion of ®stHmran muoocenys areraecessslyf tia alilsewvhetasstativorxbynsive.

equol - producjng 5 bacteria, which can be another_prohl em For these
rggsong, tﬁgﬁoékﬁﬂggan H&%%c&#?% 89?5%%? 5ﬁﬁWSPtﬁ%péﬁ?F@ﬁFIyl%séH“%% 3° @

starting neserdi@ingf omatedustri abky producimy equell, Meaawhibe, skncscide
soybean hypoco%¥l itself has a characteristic bitterness, there is a trend

to avoi d usiHYPHETS16 EuREEERTRTY t5el 3Ly iferrentahttinieh YU heredydikn

hypocot yls i s;itrent | Wndiapessdipe FURLIBE ADE Eoh1drkeWirss soybean-cotyd edan
portions, soybean h¥Pocot | s contain allergens, therefore the soybean
o]

hypocotyl cotiXperdt "heorakeh By-Gictadainpstee corridplye ussdf Ber Bngtéroimg
soybean al | %a&)é-rigﬁe%iOir?dué&i%ﬁﬁggﬁdiééﬂcﬁn:étle ¢, 15 the soybean hypocotyl
e

itself, it is inportant to I npart val“ues to increase its useful ness.
[ Pat ent docunent 1] |¥earstliconatirRgbl tivat sorbedDo0y007Z392L [ Patehf Hesurent

2]l er et 208k PULLOAL A0 20, 002005,.00004 L PRl snt goure S ananese
25 Probllens supshensel vedeby aheii nventian rrciobjectheofsdybeahnvepbienyl sid o
prov ge o0 eaufloctant A ILIA, ] o et sd parbean TupesoLy . mpter el
Anot her obj getrtabnihe dopwenhi aypgcck@1pr e a nethadeh@r therefore the
soybean hypocotyl could not be taken by or administer to people
suffering from scoybean allergy. Therefore, to effectively utilize
15 the soybean hypcocotyl itself, it is important to impart added
values to increase its usefulness.
[Patent document 1] International Publication
WO99/007392
[Patent document 2] International Publication
20 WO2005/000042
fPatent document 3] Japanese Unexamined Patent
Publication No. 2002-23484¢4

Disclosure of the invention

25 Problems to be solved by the invention

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

30  producing an eqgucl-containing fermented soybean hypocotyl

material.

Means for solving the problem

The present inventors conducted intensive research to

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



30 produci ng an equol -containing fernented soybean hypocotyl material.
Means for solving the problem The present inventors conducted intensive
research to 35 achieve the above objects and found that an

equol -contai ning -4- fernented soybean hypocotyl nmaterial can be obtained
very efficiently by fernmenting soybean hypocotyls using at |east one

m cr oor gani sm havi ng an equol - producing ability by utilizing at |east one
dai dzei n conpourthteThe spybsent nywenttgris abserfalndcdn t Hat tdigained very

t hus- obt ai ned. equal -contai ni ng fernmented soyhean hypocotyl material is
useful as ang%)ﬁ%elreé%ny r u?ee&%ﬁﬁgéw af?&@@éggﬁ?é’cf)ﬁégﬁl P§¥ﬁ%n§tcgﬁ5&ﬁ nde i n
the soy beamiypaecotylsar @aviegusedeqlbe-Presenhgi Ryvenitpnphascheening at
acconpl i shed, based on tngse findin 10 In other words, the present

i nventi on prioviidesOSyudtidzont ai Ay fer meRCe PIESPRBan PRGPEEH yR L it &740

and usesst hegieaf  age beltows-bbemid Ane@auiol -5@at ai Ak Ng rhenernted soyhean
hypocotyl material obtained by fernmenting soybean hypocotyls using at

| east 15 or¥HACEEdr gaficdmahavishguant wgquek - prrodatl srgeabireingedy matetiading
at | east ong,daidzeinLcoppound selected fromt r i §t.1 f
di adzei n gl ycosiudes, dai dzei n, nand&gll hyar odg}ndrz]cg]le?l.g e}%&%@ %%2%%% ed ©
soybean hypdestypedmt efhgl praeeot dingettoldt émsl, basheragiconpai dhad hasmst wone
m cr oor gani i , actic acid bacteriumof the genus Lactococcus. Item
3: Afer mntsdgqglsgoéﬁgégn#ypocotyl material according to Item 1, wherein
said at 1Peast one m droorige smrdsel angs dredeact degeauscgapybeadss lé@mid A
fermented so b%an h&go ot
(019 ot &

cont ai ns 0. toaiai oo]fré{eg}ﬁ? t%%g Jgartl gﬁ%cﬁ&ghggﬁégﬁéiﬁe%%%égg&%ﬁ%gan
hypocotyl matsebiabw:Item 5: A fernented soybean hypocotyl materi al

Item 1: An equol-containing fermented soybean hypocotyl
material obtained by fermenting soybean hypocotyls using at least

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

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

20  lactic acid bacterium of the genus Lactococcus.

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

Item 4: A fermented soybean hypocotyl material

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

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

30 glycitei compounds,

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

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

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



according to Item 1, which further contains daidzin conpounds, genistin
conpounds, geni stei conpounds, glyciti conpounds and 30 glycitei
conmpounds. Item 6: A fernmented soybean hypocotyl nmaterial according to
[tem 1, which further contains ornithine. Item7: A food containing a
fernmented soybean hypocotyl material of lgem 1. 35 Item 8: A food
according to Item 7, which is a dietary -5- supplenent. Item9: A food
accordi ng tostgpEmrEntwhi ch contains 0.1 to 90 g of the fernmented soybean

hypocotyl material per,k 100 of _ the food. 5 Item 10:_A pharmaceuti cal
p)rlgpar ation contai ni nét%m ?gr‘?‘re]ﬁ?%g ESBEARINYBoc b  metBrGralcostat v 12

Item 11: A pharsmcgulf e prepantbd 05 @ator ¢iypechey] taMerk@a Wak-chod sy used
for preventing or treating nmenopausal disorders, osteoporosis, prostatic
hyper t rophy,thﬁ fCabol i ¢ syndronme. 10 Item 12: A pharnmaceuti cal

preparatison accordi ngrfen! tem A0, ;mhinghchs i Used gﬁgggkg%QBAankﬁﬁighﬁ ?51

cholesterol level. Item 13: Use of a fernented soy n hypocotyl nate
of Item 1 fofepisdee Agypeapdrarcons! frortgriedenti Aterorl .treati ng menopausal

di sorders, osteopor osi pfpstat i r oph I 5 t lJ.¢c syndrone.
Item 14: Use of a fer ;r%%r{le 'sé"‘y%%%ﬁﬂ%‘g%%‘%%?y )@rlﬁa? 3}:?%}0 oafcaq%?réjr%%% ?cgrftem
produci ng pridpardtiicons sf osed ofver ipagveheiby omd tichdaliegt reodpdiesdl dikbeneds:

A nmethod for_tr Lng. meng sal. djisorders. 20 conpri,sing the step of

adni ni steri nogsttaeﬁ)%’ée)1l“r P %%gfv%&%#ggﬁ? PE rroé’%nf“édmn‘gﬁp@éé% RYPOCEtS |

mat eri all0of Item 1 toIempatd:em phauhfesimigfr @me@saﬁ@pmadccﬂirs@hgetﬁ.zdénem
16: A method for lLowering the blood cholesterol |evel conprising the step
of admi ni stgTol’n@'hé[ﬁhef?e@?e?ccgoﬁngﬁ‘ﬁ?rmg the blood cholesterbl level.

Item 13: Use of a fermented soybean hypocotyl material
of Item 1 for producing preparations for preventing or treating
menopausal disorders, osteoporosis, prostatic hypertrophy, or

15 metabelic syndrome.

ITtem 14: Use of a fermented soybean hypocotyl material
of Item 1 for producing preparations for lowering the blood
cholesterol level.

ITtem 15: A method for treating menopausal disorders

20  comprising the step of adwninistering an effective amount of a
fermented soybean hypocotyl material of Item 1 to a patient
suffering from menopausal disorders.

Item 16: A method for lowering the blood cholesterol
level comprising the step of administering an effective amocunt of

25 a fermented soybean hypocotyl material of Item 1 to a patient who
is in need of lowering the blood cholesterol level.

Ttem 17: A cosmetic product containing the fermented
soybean hypocotyl material of Item 1.

Ttem 18: A cosmetic product according to Item 17, which

30 contains 0.1 to 10 g of the fermented soybean hypocotyl material
per 100 g of the cosmetic product.

The present invention also provides a method for

producing an equol-containing fermented soybean  hypocotyl

material as below:



25 a fernmented soybean hypocotyl material of Item1 to a patient who is in
need of l'owering the blood cholesterol level. Item17: A cosnetic product
containing the fermented soybean hypocotyl material of Item1. Item 18: A
cosnetic product according to Item 17, which 30 contains 0.1 to 10 g of
the fernmented soybean hypocotyl material -per 100 g of the cosnetic
product. The present invention also provides a nethod for producing an
equol - cont ai ni ng fer Akdited Soybearetipgoctey| prvdtiernal aas beholwconaihtem
19: A met hod uci |- tainin er nent ed .soybgan hypocot
mat eri al con%%ﬁ%?ﬁ%gfh%ogg%%posg%%g?nggt%ﬁ%@goﬁgedﬁg fﬁ§&89ylgh%sf%§patoy

| east one m £eoorgamas moiezhngyaocequds - peadyciang Jahiski tonebymiddidoirzk ngsmat

| east one 5 daidzein _conpound selected fromth roup. consi sting of

di adzein gl yeoei%es™ d%rgﬁ?%@é#’ﬁ?g‘éﬁb“%i ﬁ%&?aa& i RCLEFT I s b Aot one

| nventi ors Theaf@raienteepsonbesn] dwper ot mMaketiralp Obohdiest 1HY iIJIvenbiosin
contai ns equo] and other active ingredients, such as isoflavones and
saponi ns, and-¥&PAReEr eB§IFHE a2 r?é@@dQﬁda%QﬁEFPcations in the food,
pharmaceutical, cosmetic and other fields. The fernmented soybean hypocotyl
material of the invention, in particular, has a significantly higher equol
content than 15 those of the matéiedls ahitéenédvéyt ey menting a raw

material containing ¢aidz éﬂngggypqu% h n, T

(Chinese traditional nedic?ne, al so kn &%g%s %%E%gﬁ?g?, ?%ﬁaé?o eqﬂgr£§§§,
al f al f alOanditisantiioke coatid ivanetihet ebydattthen mwthve supgreédieregyol swder i aced
active physi, i ff S Furtherpore, because the thus-obtained
ferment ed §%§be§%% ?%oé%%ylsﬂégngﬁl ?%drg Ecé:€¥r%¥héggﬁ%uﬁt'%¥HFE§ of
al I'er gens i mrgridaplkyocontial nede i foeoy beanryeacotyl s, dokneabc bexndsabehar

taken by or f%%?dy,sﬁﬁk§%eE8e8§8 Igéyl@%%ER&SgC£g§Hn$%%%?§g of the invention,

in particular, has a significantly higher equol content than

15  those of the materials obtained by fermenting a raw material
containing daidzein compounds such as soybean, Ge Gen Tang
(Chinese traditional medicine, also known as Kakkonto), red globe
grapes, alfalfa, and the like, and can thereby attain much
superior equol-derived active physiological effects.

20 Furthermore, because the thus-obtained fermented
soybean hypocotyl material 1s reduced 1in the amount of the
allergens inherently contained in soy bean hypocotyls, it can be
safely taken by or administered to people suffering from soybean
allergy. Moreover, the fermented soybean hypocotyl material of

25 the invention is made from soybean hypcocotyls that are discarded
during soybean foocd processing, and therefore has high industrial

potential in terms of effective use of resources.

Brief Description of the Drawings

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

Fig. 2 shows the detection results of total proteins

contained in the fermented soybean hypocotyl material of Example

1, soybean cotyledcns, and soybean hypocotyls

35 (electrophoretogram) .



allergy. Moreover, the fernented soybean hypocotyl material of 25 the
invention is nmade from soybean hypocotyls that are discarded during
soybean food processing, and therefore has high industrial potential in
terms of effective use of resources. Brief Description of the Drawi ngs 30
Fig. 1 shows the equol concentrations of the fernmented |iquids obtained in
Exanples 1 to 3. Fig. 2 shows the detection results of total proteins
contai ned in the fernEhted3seypbeanthypdedtytiamtmeridl sofofExanple allergens
soybean coty S, soybean cotyls_. 35 (electrophoretogr L o
Fig. 3 showﬁlﬁﬁg’de§§gﬁ$bnapesuI?%ﬂgf ﬁé?g?l%T1eﬁaeﬁgkiGE?ﬁ?e%gﬁgE%og%ﬁm
szgK) cont a:ly;ambdmrlt hetéemﬁhn@@dahmm@arll, @%@plb@@ﬁyboﬁweﬁ;rdr@l, %thxamé@ 1,
soybean cotyl edons, .an oybean ocotyls (electrophoretogram. 5 Fig. 4
shows the de@%RQQé%Hlﬁegﬁf?%&ﬁﬂphﬁﬁfﬁggﬁ@?%Tgens (7S globulin nix, oleocine,
and trypsin inhibitor):gontaknesks i thet Berderimpnt.ed, sexbean pypecal Ybrgens
materi al of Exanple 1, soybean_ cotyledons, and soybean hypocotyls

(el ect r ophor et LAY 110 "BEST ONEREL FOR EARRYF NG IOUT. MHE IERVENTPTRg ined  in
Enbodi nent s ofs t he- Ry, Ntsd ti e i I ' et al

M cr oor gani snms havinéﬁgﬁ 5%%?%?9 Egﬁggggﬁgeﬁg%%o (ﬁgtgﬁ%+§%gaéii%? %%mby
utilizing atcatedstiophe @ dreiranonpoerty1Es (sétettathdnetnutée) gr oup

consi sting of diadzein glycosides, daidzein, and di hydrodai dzein are used
as equol -producing bacteria in the present invention. Specific exanples of
di adzei AC gl ycosi des i ndifgdeMABL d2dm , CARRIYGRY| Oz dzm INsesTyddai dzin, etc.
Such m croorganisnms ( al,- produci bact eri are not 20 particularly
limted as long as th%@gﬁg%ge%%%éﬁ?gpgd85?%3%%HPWfP§lO%Hﬁ“%r S&5&§%€able

for foods, phkdomadceutieicalls, or cosnetics. It has been reveal ed that

m'cr oor gani sms havi ng the above:nen%joned .
Microorganisms having an ability to produce equol

{metabolic activity) by utilizing at least one daidzein compound
15 selected from the group consisting of diadzein glycosides,
daidzein, and dihydrodaidzein are used as equol-producing
bacteria in the present invention. Specific examples of diadzein
glycosides include daidzin, malonyldaidzin, acetyldaidzin, etc.
Such microorganisms (equel-producing bacteria) are not
20 particularly limited as long as they have equol-producing ability
and are acceptable for foods, pharmaceuticals, or cosmetics. It
has been revealed that microorganisms having the above-mentioned
include, for example, bacteria of the genus Lacftococcus, such as
Lactococcus garvieae, etc.; bacteria of the genus Streptococcus,
25 such as Streptococcus intermedius, Streptococcus constellatus,
etc.; and bacteria of the genus Bacteroides such as Bactercides
ovatus. Amongst equol-producing bacteria, lactic acid bacteria
belonging to the genera Lactococcus, Streptococcus, etc. are
preferable; lactic acid bacteria of the genus Lactococcus are
30  particularly preferable; and Lactococcus garvieae is particularly
preferable. Bacteria having eguol-producing ability can be
isolated from human feces using the presence or absence of eguol
production as an indicator. Equol~producing bacteria isoclated
from human feces and identified by the present inventors, as well

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



i nclude, for exanple, bacteria of the genus Lactococcus, such as

Lact ococcus garvi eae, etc.; bacteria of the genus Streptococcus, 25 such as
Streptococcus internedius, Streptococcus constellatus, etc.; and bacteria
of the genus Bacteroi des such as Bacteroides ovatus. Anbngst

equol - produci ng bacteria, lactic acid bactgria belonging to the genera
Lact ococcus, Streptococcus, etc. are preferable; lactic acid bacteria of

t he genus Laétotddcud EdMe 83’9693611' ciit eephty>cprehier abEE, 5 a(RERMAEPEGAGEUS and

garvieae is rtlcu rIy fe ria havi equ rodUC|ng
ability can ‘g t(elléoc%l 215 @?&f e@g 4§§| nd“éfvﬁequ? ﬁ%@ Shsende b
equol  produsdpn tasl mcrta@mat:@n bEqUebd pEedus: Ngréasiter irvdriabat edandtom

human f eces nd identifie % present _inventors, as well 35 as others,
i.e., Lactoc 2G5 ?C??%Fg\//l ioé%@?re@tr@%?ococcus -8- E-23-17 (FERN

BP- 6436) 5 Strept ococcmﬁ A6S225 <6ERRN; BP-94RY),, #beaBacherebaess Ea@@ deg
(FERN BP-6435) have been deposited. Such dep05| ted bacferia can be used in

the present $hventaBRItARDAY M tfege ]l - Latteasec iy rrooopl s saysr efcaicabhe. tisy n

the present dduant %,tosw%amegy%&ow&& se rfes & HRLTR L?%tf{‘nQRate
materi al . Soybean hypocotyls are portions t evel op i'nto pl es ard
radi cl es wheid Baes ybeanse gerriciat éargan@in@\Jm:SKmjwdamze;nntcaqrrrpoluadgesuch

amounts of daj dzgi,n r”@%éﬁb%éd%‘é”‘ﬂaf‘é g dzeLn Bx608) 085 oAl d2ekh, Sl

Soybean hypocotyl's Fesent T hvertion ar
origi n, 18nd imaytHze pm&mﬁssiedrentmnpaﬂeessed;leaStdaangn aSridnfn r eﬁ&l dw e

d t ent t lost. Usable | es i nclude raw soybea
hypocotyl s: HYFSEIEYl s ePArireif From Foatedd dvi od =5t eftedZor GoRRTHI%e

treat ed soyheansntmaterd ahstohitcaitned byzbeat leﬁtgmpﬂééfl Ngclk8est:@am Bgy®an
otherw se treatin | s separated from unprocessed soybeans. Soybean

ocot
hypocot yl s QFCﬁg\Vgg eBHP ‘Efbtjyiﬁpect‘fepatf@tﬁgrrg€ali“ FaEafs aRBFEH pForaes &t
al so usabl e demet-hespresented isvenkion. ndthe iHasmp athey wb%%ﬁlh}épogp}mgs

for use_in the present invention is also not |imted, and may bé povidered,

15  steaming or otherwise treating hypocotyls separate from
unprocessed soybeans. Soybean hypocotyls that have been subjected
to removal of fat and/or protein are also usable in the present
invention. The form of the soybean hypocotyls for use in the
present invention is also not limited, and may be powdered,

20 ground or crushed. From the viewpoint of efficient production of
equol, it is preferable to use powdered soybean hypocotyls.

Such soybean hypocotyls are fermented by adding a
suitable amount of water to the soybean hypocotyls to adjust the
water content, and inocculating equol~producing bacteria as

25 mentioned above.

The amount of water added to the soybean hypocotyls can
be suitably selected according to the type of equol-producing
bacteria, the type of fermentation tank, etc. It 1is usually
appropriate that, at the start of fermentation, water be present

30  with soybean hypocotyls in a proportion of 400 to 4000 parts by
welght, preferably 500 to 2000 parts by weight, and more
preferably 600 to 1000 parts by weight, per 100 parts by weight
of soybean hypocotyls {(on a dry weight basis).

In order to improve the fermentation efficiency, flavor

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



20 ground or crushed. Fromthe viewpoint of efficient production of equol,
it s preferable to use powdered soybean hypocotyls. Such soybean
hypocotyls are fernented by adding a suitable anount of water to the
soybean hypocotyls to adjust the water content, and inocul ating
equol - produci ng bacteria as 25 nentioned-a@above. The anobunt of water added
to the soybean hypocotyls can be suitably selected according to the type
of equol - pr othucivegy adisct, erdsa,nadeestype of tles nemtladtaromytcanktyes cusdd dss a
usual | appropriate.that, at. the start of fer tation, water be present
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sul fate, andedfiererdnitmerad Sattithivie! aghols:proani-tngacidsporfanidut) as an
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sel ected_from Lact ococcus garvi eae strains, and specific, o

15  microorganisms having an ability to convert arginine to ornithine
can be selected from Lactococcus garvieae strains, and specific
examples include Lactococcus 20-92 (FERM BP-10036).

The pH of the fermentation material (starting material
which is subjected to fermentation) is not limited as long as the

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

Isoflavones (including daidzein compounds as menticned

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

30 The fermentation o¢f soybean hypocotyls 1is performed
under environmmental conditions that are suitable for the growth
characteristics of the equol-producing bacteria used. For example,
when using the equol-producing bacteria specifically listed above,
the fermentation (cultivation) is performed under anaercbic

35 conditions.



exanpl es include Lactococcus 20-92 (FERM BP-10036). The pH of the
fermentation material (starting nmaterial which is subjected to
fermentation) is not limted as long as the 20 equol - produci ng bacteria
are viable. Fromthe vi ewpoi nt of good proliferation of equol-producing
m croorganisns, it is desirable to adjustitt-he pH of the fernentation
material to about 6 to about 7, and preferably about 6.3 to about 6. 8.
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physiclogical activity of equol. The equol content of such a

15 fermented scybean hypocotyl material varies depending on the
equol-producing bacteria used, fermentation conditions, etc.; and
equol is usually contained in an amount of 0.1 to 1 g, preferably
0.2 to 1 g, and more preferably 0.5 to 0.8 g, per 100 g, on a dry
weight basis, of fermented soybean hypocotyl material.

20 The fermented soybean hypocotyl material contains
various iscflavones other than equol, such as daidzin,
malonyldaidzin, acetylmalonyldaidzin, daidzein, dihydrodaidzein,
and other daidzein compounds (these components may be referred to
as “daidzein cempounds” ) ; genistin, malonyligenistin,

25 acetylgenistin, genistein, dihydrogenistein, and other genistein
compounds (these components may be referred to as “genistein
compounds”) ; glycitin, malonylglycitin, acetylglycitin, glycitein,
dihydroglycitein, and other glycitein compounds (these components
may be referred to as “glycitein compounds”); etc. Thus, the

30  fermented material also exhibits the useful physiological
activities of such isoflavones. The isoflavone {(including equol)
content of the fermented soybean hypocotyl material may be, for
example, on a dry weight basis, about 0.5 to about 2 g,

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



physi ol ogi cal activity of equol. The equol content of such a 15 fernented
soybean hypocotyl material varies depending on the equol-producing
bacteria used, fernentation conditions, etc.; and equol is usually
contained in an amount of 0.1 to 1 g, preferably 0.2 to 1 g, and nore
preferably 0.5 to 0.8 g, per 100 g, on a-driy weight basis, of fernented
soybean hypocotyl material. 20 The fernented soybean hypocotyl materi al
contains va¥iduse i dofutaviodes, opher lihan efudle Bucknasddabgzéan hypocotyl
mal onyl dai dzj n, . .acet yl mal onyl dai dzi n, dai dzein, dihydrodaidzein, and other
dai dzei n conpounds ('t hese conponents may be referred to as "daidzein
conpounds") ; genrstrnTheabmnyb@EMUdﬁldf iZpragebydgeniaid hageRgsbei My the
di hydr ogeni s e|n and ot enrster conmpounds (these conpaonents my be
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of the fernented soybean hypocotyl materia or exa , on a
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ferment ed soybean ypocoty terial oportiron |so avones
t han equbl rmrtehead\f@rmm)ed sthybeamfbymen*oe@rl stgibedn ahyaseotdilfsf efrent fheom
those in 5 ted so an_hypocotyl.s. In particular, in the fernented
soybean hypé@%%@mnggtefra. §¥:H8n? Ak tﬁt@ﬁt of genistein conpounds,
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% or |ess. Therefore, the fer ment ed
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15 of fermented soybean hypocotyl material on a dry weight basis.
Equol: 1 to 20 mg, and preferably 2 to 10 mg;

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

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

25 Equol: 30 to 75 wt.%, preferably 40 to 70 wt.%, and more
preferably 45 to 65 wt.$%;

Daidzein compounds: 1 to 20 wt.%, preferably 2 to 15 wt.%, and
more preferably 4 to 8 wt.$%;
Genistein compounds: 0.1 to 20 wt.%, preferably 1 to 15 wt.%, and

30 more preferably 1 to 10 wt.$%;

Glycitein compounds: 10 to 50 wt.%, preferably 15 to 35 wt.$%, and
more preferably 25 to 30 wt.$%;

The fermented soybean hypocotyl material of the present
invention contains isoflavones in such proportions that cannot be

35 achieved by known methods. Therefore, the fermented soybean



Specific exanples of proportions of isoflavones in the fermented soybean
hypocotyl material include the following, in which "ng" indicates the
total content of each isoflavone per | g 15 of fermented soybean hypocotyl
material on a dry weight basis. Equol: 1 to 20 ng, and preferably 2 to 10
ng; Daidzein conmpounds: 0.1 to 3 ng, and jireferably 0.1 to 1.5 ny;

Geni stein conmpounds: 0.05 to 2.5 ng, and preferably 0.05 to 2 ny;
dycitein cofﬂmﬁmﬁs{l Oaterpalid afg,thangrpeefierablent2onongdy &mg:e@@r@cﬁeto as
proportions of f con ned in the. fer ted bean
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corrpounds Ind 12 20 I Whav¥ngP el arsal¥vans opdSodvticHe anrd aHEke Ma%ft@!%@@ét}’s 4
to . % gdglsteln conpounds: 0.1 to 20 wt.% preferably 1 to 15 w.

and 30 mor & Brer dE BB} 369 w&ncﬂ@e@%ﬂ Parhieohounds anbReer 50 Yt . %

preferably 15 to 35 Wrufehand s:hRee cREeterAl e 23ch8e30 MpJhorlneferent ed
soybean hypocotyl nateri al of the present invention contains i'soflavones

in such proporad oftHar cHiernbe dg5 vachi fawed pyviesowhymdesdds, it is
Therefore, the ejmeated sQybepn. ¢l2hYRQGALYLY %5?6 kﬁﬂag%gﬁygffsggged

invention may be'referred to as an isof vone
conpri sitAg tdre sushf saponess i fe. d.he aab@ver@l oqa:cmml(nms; Fore prepdudhi omiointa

erent o0 SR MUAGERLY) Bt e DRV TR A0 3ot 2vang, proparl 1y o
advant ageousgingfeFapine? , tsihog tde! herrepretesoybean daygoeot yslernm@rg alon
al so Contalns apggigs qg&h%?do%rggg%&%%%%@egyg0592%1%ypocotyl material.
Further, as mentioned above, ornithine is contained in
15 a fermented soybean hypocotyl material obtained by adding
arginine to soybean hypccotyls and performing fermentation using
an ornithine/equol—producing microcrganism. Specifically,
ornithine may be contained in such a fermented soybean hypocotyl
material in an amount of, for example, about 0.5 to about 2.0 g,
20 preferably about 0.8 to about 1.5 g, and more preferably about
0.9 te about 1.2 g, per 100 g, on a dry welght basis, of the
fermented soybean hypocotyl material.
The fermented soybean hypocotyl material obtained by
fermentation under the conditions described above may be in its
25 post-fermentation state without additional treatment, or may be
dried as necessary to form a dry solid product, for use as an
ingredient for foods, pharmaceuticals, cosmetics, etc. In order
to improve its storage stability, the fermented soybean hypocotyl
material is preferably dried to sclid form. The heated and dried
30 fermented soybean hypocotyl material may be powdered, as
necessary.
As previously described, because the fermented soybean
hypocotyl material of the invention contains a variety of
effective physiologically active substances such as equol, it

35  expresses a variety of physiolegical and pharmacological



al so possible to achieve the useful physiological activity based 10 on such
saponins (e.g., antiviral activity). The saponin content of the fernented
soybean hypocotyl material is usually 1 to 8 g, preferably 2 to 5 g, and
nore preferably 3 to 4 g, per 100 g, on a dry weight basis, of the
fermented soybean hypocotyl material. Furtllser, as nentioned above,
ornithine is contained in 15 a fernented soybean hypocotyl nateri al
obt ai ned by addivigiear gi Mheseorseoybdan feypeovey| sowmdnpaypocaiyig naterial
fermentation.usj - Ni_thin | --pr.oduci ng_m cr.oqr gani e
Specifically?fj %@%i%ﬁ&ﬁgﬁgﬁyqﬁéq%%ﬁﬁgi%@5 gﬁesﬁg%V%P§%¥hg) é%ﬂgﬁﬁﬁgﬁﬂl of
hypocotyl nmafrericals | mran daspaats of sudlor exanpl.e. , abguhofa:sdio alieutddrd, g,

20 preferably .about 0.8 to _about, 1.5 g, and nore preferably about 0,9 to
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Ty be powdered.” g nscessary. AeTBrovi BsTy AeeRE Rea badkns S REe S

f er ment éd soypywawnshyforoeyhmpit erdsieqgbrvhési nuentparsdontiaionseas vasiet)y

of effectiw kol oqi | y _actl.ve substances, such as equol, it 35
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e.g., nenopausal
syndrone, and forsd Fowesd ngnef dihechl ao@drehal est®icol 4 evekneskid soybean
mhiteniTg, ?gg%cotyl material can also exhibit active physiclogical effects
derived from ornithine, such as improved liver functicn, improved
growth hormone secretion, increased immuncstimulation, increased

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

further enhanced usefulness.

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

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



treatnment, treatnment of intestinal disorders, obesity, urinary disorders,
etc. Anong such uses, the fernented soybean hypocotyl naterial of the
invention is especially useful for the prevention or alleviation of
general mal ai se-conpl ai nts and nmenopausal 10 synptons (for exanple,

ost eoporosi s, nenopausal disorders, etc.)14-n m ddl e-aged wonen. \Wen a
fermented soybean hypocotyl material is produced by fernenting an
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of the ?ﬁveﬁ?@@ﬁ §f g2 adult m take a daily dosage of 0L to 10 g of the

fermented soybean hypocotyl material.

When the fermented soybean hypocotyl material of the
invention is used as a pharmaceutical ingredient, the fermented
soybean hypocotyl material is prepared in the form of, e.qg.,

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

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

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

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

35 upon the equol content of the fermented soybean hypocotyl



particularly usable as dietary supplenents. The proportion of the fernented
soybean hypocotyl 5 material of the invention in a food can be suitably
determ ned according to the type of food, equol content, age and sex of
the subject, expected effects, and other factors. For exanple, the total
anount of the fernented soybean hypocotyl-isaterial per 100 g of a food may
be generally 0.1 to 90 g, preferably 0.1 to 10 g, 10 and nore preferably
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di sorders (i me sal i nt S or03|s
hyperllpldenlgs)plégl opggggﬁg %?géeﬁﬁrcfﬁvﬁg'ﬁ%gghy, %b%%lﬁ8rm5yn§ﬁﬁﬁb
and forlﬂhe<nﬁmﬂcucomm©ﬁuthe bbkoodecholegstiar o kevel variseat teadeof o.qg.,
i nt estinal g§sor urlnar¥$disord rs, etc. Such.a

phar maceut i fﬁlﬁrgééPa??%% %(%§$ECFH VST E Por B0 Mige R iPRR o1ls,

prevention and reatdentclebngengr ghod®ttad Ser @Oy afddisi] an¢hEBNOpaUSHMers,
synptons (e.qg., osteopor05|s menopausal disorders, etc,) in mddle-aged
women. The GoSagBoY o PHASREESUt FEEANTREpal BTON EUNLAY Hithg A9ERES T erdtent ed

soybean hypaetyt i fBt@Fdalcref Egﬁkéiﬁﬁ%@t'Qﬂedeﬂﬁﬁ%gite§5 4panhengguQle 1
content of the fernented soybean hypocotyl
material of the invenfion are used for skin whitening and
clearing acne.

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

20 content, and the like. For example, the total amount of the
fermented soybean hypccotyl material per 100 g of a food may be

0.1 to 10 ¢, and preferably 0.5 to 5 g on a dry weight basis.

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

Examples 1 to 3

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

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

subjected to static cultivation at 37 °C for 26 hours under

35 anaerobic conditions. After cultivation, the resulting culture



-15- material, age and body wei ght of the subject, synptons, nunber of
doses per day, and other factors; but, for exanple, an adult may take a
daily dosage of 0.5 to 6 g of the fernmented soybean hypocotyl material on
a dry weight basis. 5 Wien the fernented soybean hypocotyl material of the
invention is used as a cosnetic ingredi ent},s-the fernented soybean
hypocotyl material may be prepared in any desired form such as, e.g.
paste-li ke, nﬁﬂs&ﬁﬂkxke;ngﬁsjlw@re btqyiﬂlmﬁﬂwhsh@ﬂt1m§uﬁpqwslQﬂi@&r@aal

oi ntnent, sheet-Iike, uch_ 10 cosnetlc products can be used

in a wde va?FﬁH§“u§%ﬁ@§qu%nEﬂy drﬁﬁglétsﬁ@n cafR phyddersPeHeer ek using a
enul si ons, CMGmngnﬂzﬂﬁ OBBer&hy} SbtadNdnPasdise relieanshdig r @dysbsnsuch as
faci al mashes éig_sers .and body cl eansers; cleansing w pes; purifying
agents: etc. YRS Eﬁﬁ?BH%gis containing the fernented soybean hypocotyl

15 materizal of the inveptéon HoG=UsEG-T QforleinR - Whi L8010 and, & ALY
acne. The pr:gortlon of the fernmented soybean hypocotyl material of the

i nvention i P Coseti¥apteduclaletn belse shbry VH@ﬂ@rhﬁﬁéﬂre%bGKNhhg 3]
the type of 4 CoSMRLLE REQMICI nBAKOl 1 20 CONtbenL. . AN Lhe }jls
ypo ma erlal per

exanpl e, the total anmount of ernente soybean

100 g of a frotarey ﬁ@rmemUedcﬁoybegn hymquﬁyﬂemabéyLQME BodSegu®h a dry
wei ght basi s, EXAVP p entl nyis descr bed in detai
with reference to %%§ n%xanp?§§?8§§3§e¢ e gEdb%? hyp?g Wbt linited
to theséOexamﬁkeaalExaﬁﬁkeseéulUsamﬂmmdeseddsuyhe&mrh¢peaohmi&ﬁ‘ahginine,
and wat er “eQﬁmmred Soe% i n.such ? nner that the. c osi.tions of the

m xture was CAS SEREWACT Ao Talbl & ot & priniaide 200§ BeGh 9%3%&8&?9|b%ﬁﬁ%ﬁﬁuans.
Into 5 m mplpesdo&et@@@loyol@e@nehyp@@mly sol ution was inocul at ed

Lact ococcus 20-92 (FERM!BP—10036; Lact ococcus garvi eae), and

Ex. 1 Ex. 2 Ex. 3
Powdered soybean
hypocotyls (dried 0.25 g 0.5 g 0.75 g
wi.)
Composition {Arginine ¢.005 g 0.005 g 0.005 g
of soybean ; ; ;
hypocotyl Water Approp;late Approp;late Appropglate
solution guantity quantity quantity
Total amount 5 ml 5 ml 5 ml
PH 6.75 + 0.03 { 6.54 £ 0.02 | 6.39 £ 0.03
Analytical Viable bacterial
counts of fermented 7.9 % 0.1 8.2 £ 0.1 8.3 % 0.2
result of liguid (log cfu/ml)
fermented
liquid PH of fermented 7.00 £ 0.03 | 6.88 + C.01 | 6.76 + 0.02
liquid : - ) - ’ -
Analytical
result of Equol concentration
powered in powdered soybean 385.6 + 344.6 % 417.5 %
fermented hypocotyl material 101.5 52.1 £8.0
soybean (mg/100qg)
hypocotyls

Note: [Each example was carried out using powdered soybean

15  hypocotyls of three different lots (N=3). The analytical results

in the table are average t SD values.

Example 4
Lactococcus 20-%2 (FERM BP-10036; Lactococcus garvieae)




subjected to static cultivation at 37 C for 96 hours under 35 anaerobic
conditions. After cultivation, the resulting culture -16- (fernented

| i quids) were sterilized by heating at 100 C for one mnute, subsequently
dried at 80 C, and further powdered using a honogenizer, thereby obtaining
powdered fermented soybean hypocotyl materi-als. 5 Table 1 shows equol
concentrations in culture 96 hours after cultivation. Table 1 also shows

vi abl e bact evdalircoudesednthtpid of. ofil & useybmedi ay96cdiolr scafit éon
cultivation, yi.el. f.th owdered fermented soybean .hypocotyl materials,
and equol 65%%%%9&5 i%ﬁsg%ﬁgt epﬁHﬁﬁ%&éﬁ“&?@ﬁeﬁY%%“%ﬁ?ﬁ%§H%h§p%ég?flOEO
materials. Theasgsuhks esd ahliisheddt batsfarinentatien o the37pandereds

soybean hypacotyl s _usi ng an uol - prooduci ng bacterium,  cap produce equol
very efficigﬁﬁp§fU?éSFegﬁ?%&?qf’E?Bd?t%%?§3 EPovidéred ¥oyb¥an Hifpocot yl s
(dried 0525 gdh1%i1gg0ci bt gre WrekmERAPQS] 14AR) A5 NE1NA-10.1088 Byhd33ng Q: 005
g of soybean hypocotyl \Water Appropriate Appropriate Appropriate solution
quantity quahtd ry ferarmia pinTeeal tramouities at & A, 5amd HHECTSPOGIORA6. 54

0.02 6. 39 | ; [ |, vt .count e /7.9 0.1
8.2 0.1 8.%ﬁ9%92¥_?géﬁﬁ§ﬁ%%§?e?h§ﬁ?%% %?%ﬁkéﬁ?yaéﬁﬁgﬁfﬁ|?ggﬁ%ﬁﬁ?ﬁ pH of

ferment ed | i%pucgan. bgroernd 6288r1i9101 6.76 0.02 Anal ytical
The powdered soybean hypocotyls used as starting

10 materials (referred to as “pre-fermentation” in Tables 2 and 3)
and the obtained powdered fermented soybean hypocotyl material
(referred to as “post-fermentation” in Tabkles 2 and 3) were
analyzed for compositional components. Table 2 shows the
analytical results for soybean isoflavones, and Table 3 shows the

15 analytical results for nutritional components. These results also
established that fermented soybean hypocotyl materials containing
high levels of equol can be produced by fermenting soybean
hypocotyls with equal-producing bacterium. The results further
revealed that the contents of oligosaccharides such as raffinose,

20 stachyose and the like after the fermentation remain almost the
same as before, indicating that they are hardly influenced by
fermentation. However, it was found that arginine is converted to
ornithine by fermentation. Consequently, it was established that
when arginine-added soybean hypocotyls are fermented with

25 Lactococcus 20-92, not only equol but also ornithine can be

produced.



result of Equol concentration powered in powdered soybean 385.6 344.6
417.5 fermented hypocotyl material 101.5 62.1 68.0 soybean (ng/1009)
hypocotyls Note: Each exanple was carried out using powlered soybean 15
hypocotyls of three different lots (N=3) The analytical results in the

tabl e are average SD values. Exanple 4 -actococcus 20-92 (FERN BP-10036;
Lact ococcus garvieae) -17- was inoculated into 5 mM of a soybean hypocotyl
solution containing 10 wt. % of poweredTsbybean hypocotyls and 0.1 w. % of
L-ar gi ni ne, andesubientechdso static cultivation at 37 C for 96 hauks cunder

anaer obi ¢ condi T ORGpc A AT CUl tT vat b s e a rpsut tingse -t e tfenmented
| i qui d) was—steritized by at-HRe—a ala or—ene—m-aute—ther—ared-a
80 C, and fur-t-heir---povu;ter-ed---,-au-scj-l-ng“a..homggeni.zer-,u 'Er,eby.,.obt-ai-nl_ng?.2.'___r_“?f_

powered fernented soybearn®hypidcotyl material .°fh&™gowder ed soybean?®-7 g
hypocotyl s used as s¥arryitgid@nmaterials (ref eidedi™go as "pre-fernent d@th.on"
in Tables 2 and 3) angtyleiddhal ned powder ed Feerdment ed soybean hypoeatny
material (referred to aspdipash-fernentation” in. Tagles 2 and 3) wet€4 ng
anal yzed for conpospiiyanal=ieenponents. Table 2 shows the analyticalg 4 4q
resul ts forsoybean—isoftaypngs; and Table 3- q?y\:;s‘-ﬁ-he--i—S-'aﬁai-yt-r-caré-_-%ué-
results for nutrltllgygh%ln Jf%npé)tqents. These resu s al'so est abl i shed t'Hat
ferment ed soybean hy ocotyl naterials cont aj ni]@é' AP gh | evel s of equo}q‘%an
be produced by ferne}getﬁ “86¥8éan hypocotyl s ‘"Pth™@qual - produci ng -7 ™9
bacterium The results f&fi"¢Aes " reveal ed that tRe Bontents of 22.5 my

hardly influenced bya:cherirenttahi on. However, if%swagsfound that arginigeis

converted to Acetylglycitin 169.2 mg 34.8 mg
Glycitein 19.1 mg 292.3 mg

Dihydroglycitein N.D. 8.2 my

© Total isofiavenes TUUIGE 0 g T 1291.2 mg

N.DD., refers to “Not Detected”

Table 3

Nutritional component Per 100 g

Component. Pre-fermentation Pest~fermentation
Moisture 3.2 g 6.2 g
Protein iB.1l g 38.3 g
Fat 13.0 g 14.5 g
Ash 4.3 g 4.0 g
Saccharide 30.9 g 26.8 g
Dietary fiber 10. g 10.2 g
Energy 414 kcal 411 kcal
sucrese 7.95 g 7.42 g
Raffinose 1.37 g 1.34 g
Stachyose 29.04 g 8.38 g
Trans fatty acids N.D. N.D.

Phospholipids{as steaxr-,

v olzw, ;nd lecitin) 3.33 ¢ 2.32 g
Free arginine 881 mg 12 mg
Free ornithine N.D. 1.06 g
Syasapogenol A N.D. N.D.
Soyasapogenol B N.D. N, D.
Soybean saponine 3.6 ¢ 3.8 ¢g

5 N.D. refers to “Not Detected”



ornithine by fernentation. Consequently, it was established that when

ar gi'ni ne- added soybean hypocotyls are fernented with 25 Lactococcus 20-92,
not only equol but also ornithine can be produced. -18- Table 2 Soybean

i sof | avones Per 100 g Cbnponent Pre-fernentation Post-fernentation Equol
ND 632.0ng ---------------""'"-“-------- e G- - - - - -
------------------------------- Dai dzin 566.4 ny 29.7 mg Mal onyl dai dzi n
124.9 ny N BExameletsylsddiidzin 364.8 ng 25.4 ng Daidzein 7.1 ng 24.4 ny

D hydrodaidzein N D p 494 M rormciied “soybean ~ hypocotyls ~ (Bxamples 5-11)

D e were produced under' £hé&eBhsti Boddik {6nRU a3. anmmxamgh@gygg@&&éﬁﬂn
. . 0.9 2

By by Sgont st o RS oy TnuBhdiohn D oF 8t bt et A P rom

------- 6---that"1n-Example 3'were used: - Proportions of Fh¥eliddhe3BLode MhRB- 6

nmg Ml onyl gl ycitin 65. N. D. AcetylglyC|t|n 169.2 ng 34.8 ng Gycitein

19.1 ng 292.4! ngpe &%w%@qa9€ﬁ@eﬁﬁnwevﬁe $oyhpan hypocotyl. materials “were

Total isoflaxgnes+1942. Qs”gsl%géag %QomNtEE rgg&{?etghgwﬁnlﬁx%§ﬁ§exg Aable

3 Nutritional conponent Per 100 g Conponent Pre rment at 1 on
Post - f er menti@imgnted soybean hypocotyl materials of Examples 5-11 have a

high equol content and contain isoflavones in such proporticns

10 that cannot be achieved by known methods.

Table 4
Iscflavone Proportions
Equol Daidzein Genistein Glycitein
Compounds Compounds Compounds

Example 5 6.51 mg 0.71 mg 0.53 mg 2.71 mg

(62.2 wt.%) (6.8 wi.%) (5.1 wt.%) (25.9 wt. %)
Example 6 5.25 mg 0.48 mg 0.35 mg 3.12 mg

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

(48.9 wt.%) (10.7 wt.$%) (13.2 wt.%) {(27.2 wt.%)
Example 8 6.43 mg 0.61 mg 0.48 mg 2.6Z2 mg

(63.4 wt.%) (6.0 wi.$%) (4.7 wt.%) (25.8 wt.%)
Example 9 6.05 mg 0.51 mg 0. 30mg 2.57 mg

{(64.2 wt.%) (5.4 wt.%) (3.2 wt.%) {(27.3 wt. %)
Example 10§ 6.11 mg C.37 mg .10 mg 2.74 mg

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

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

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

each fermented soybean hypocotyl material.

Exampie 12

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

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



Moi sture 3.2 g 6.2 g Protein 38.1 g 38.3 g Fat 13.0 g 14.5 g Ash 4.3 g
4.0'g Saccharide 30.9 g 26.8 g Dietary fiber 10. g 10.2 g Energy 414 kcal
411 kcal Sucrose 7.95 g 7.42 g Raffinose 1.37 g 1.34 g Stachyose 9.04 ¢
8.38 g Trans fatty acids N.D. N.D. Phospholipids(as stear-, Oe-, and
lecitin) 3.33 g 2.92 g Free arginine 88Lam 12 ng Free ornithine N D.
1.06 g Syasapogenol A N.D. N.D. Soyasapogenol B N.D. N.D. Soybean
saponi ne 3. 6cguBB.CF,50NoDngref eysnitsaeiNotoeiectsedbndl19-2 EX@rqﬂd@Sygiﬁéidn
Powder ed fer t oy n_hypocotyls (Exanpl e -1 r.e produced under
the sane condi plogl%sd%ésglgg E)’(an%?gy%),nee E&Sggé?iaforpé%%é&gd SoyB8ah the
hypocotyl s ofotsevensdifiéesent dootentrom 5 thhat fé&mdixamp| eodoa@l e nysethtyl
Proportions of isoflavones contained in the thus-obtained fernented
soybean hypd&bt§fit®laterials were evaluated. As is clear fromthe results
shown insTable 4, therafesdEnedng0¥hearcinmaset ¥b-maier el 2Exanpl a5
5-11 have a _ hi gh equol content and contain isoflavones in such proportions
10 t hat canﬂ&-%@%c@ﬁ@ﬂe&%%vﬁ?r@%) TabEe PAerpsof| avdre the thus

Proportions &aualheBaicdzeln enishebn Fysideht .

Fermented soybean hypocotyl material 66.7 wt.$%

10  Erythritol 33.2 wt.%
Total 100.0 wt.5%
Example 13

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

Fermented soybean hypocotyl material 66.7 wt.$%

Erythritol 33.2 WL.%
Total 10C.0 wt.%
20
Exampie 14
Cosmetic product having the following formula were prepared
using the fermented soybean hypocotyl material of Example 1 above.
Fermented soybean hypocotyl material 10 g
25 Paraffin oil 60 ml
Olive oil 40 ml
Glycercl monostearic acid ester 50 ml
Lanolin 10 ml
propylene glycol 30 ml
30 Water balance
Total 1000 g
Example 15

Cosmetic product having the following formula were prepared

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



Conpounds Conmpounds Conpounds Exanple 5 6.51 ng 71 -ng 0.53 ng 2.71 ng
(62.2 wt.% (6.8 WM.% (5.1 wt.% (25.9 w.% Exanple 6 6.25 ng 0.48 ny
0.35ng 3.12 ng (61.3 w.%9 (4.7 w.% (3.4 m.% (30.6 wt.% Exanple 7
5,38 ng 1.18 ng 1.45 ng 3.00 ng (48.9 wt.% (10.7 w.% (13.2 w.% (27.2
w.% Exanple 8 6.43 ng 0.61 ng 0.48 ng-2162 ng (63.4 wt.% (6.0 wt.%
(4.7 Wt.% (25.8 w.% Exanple 9 6.05 ng 0.51 ng 0.30ng 2.57 ng (64.2

W . % (5.4 wemger(tRd savbegn (127h@:omy ] UpaEsaaingl e 10096. 11 ng 0. 37 ng 0. 10 ny
2.74 mg (65 9% (4.0 w.% (1.1 w.% (29.4 wm.% Exanple 11 6.3 ng
0. 49 ny 0.37'?%%3,\%?1@0%% (60.9 wt.% (4.73 M.%%@S% W.% (30.8 wt.% In
Tabl e 4, theCuppercifli gures indicate the anount (ng) ofzpemch isofl avone per
1 g of fermaél ed Sﬂtybean ]g\%/%)ocotyl, material, and 15 the |ower figures

i ndi cate t he”percent B Wt 9H 0 RSt Sof | avone per ©GtBF wei ght (100 9%t )
of isofl avoneshgiant ai ned in each fernented soybean hypogotyl material.
Exanpl e 12 20 Powdered_fernented soybean hypocotyls were produced under
the same conditRYo0ir&eaglyfioExanpl e 3 above, except that? Iﬁgwdered soybean
hypocotyl s afzw@different ot fromthat in Exanple 3b95{91¥8e were used. The
obt ai ned fermented soybean hypocotyt—materiat——contained 6.5 ng of equol,
0.6 ng of dai®#ei n - 20- conpounds, 0.6 ng of genistei AGednpounds, and 3.2
ng of glycitein conpounds, per g. Aglycone accounted for 90 wt.% or nore
in the total isoflavone content in the fernented soybean hypocotyl

mat eri a0 5 TExtH éxgmbawihg the following formula (weight 2.51 g and 10.9

my equol content per f@bigt%n&ﬁ{eugﬁgggg%%agshggogggyfgug%herently contain

Gym4, Gm30K, GmZ8K, 7S5 globulin mix {B-conglycine), oleocine,

trypsin inhibitor and like allergens. The presence or absence of
allergens in the fermented soybean hypocotyl material prepared in
15 Example 1 was detected by the following method.

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

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

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

30  hypocotyl material.

Figs. 2 to 4 show the results. Fig. 2 shows the results
of total protein detection. Fig. 3 shows the results of Gym4,
Gm30K, and GmZ8K detections. Fig. 4 shows the results of 78
globulin mix, oleocine, and trypsin inhibitor detections.

35 From these results, it was confirmed that major



obt ai ned fernented soybean hypocotyls. Fermented soybean hypocotyl materi al
66.7 wt.% 10 Erythritol 33.2 wt.% Total 100.0 w.% Exanple 13 G anul es
having the following fornula were prepared 15 using the fernmented soybean
hypocotyl material used in Exanple 5 above. Fernented soybean hypocotyl
material 66.7 w.% Erythritol 33.2 w.%-ZBetal 100.0 wt.% 20 Exanple 14
Cosnetic product having the follow ng forrmula were prepared using the
fernment ed soybkirgangpcedeyenihy erdmiaisfedExanpiogbtaabove. soFerareitypdcsoyean

hypocot yl a1 5. ffd i om. Adive oil .40 . dycero
nDnostearigq%%%Jﬁégﬁgﬁggé:ﬁr%ﬁ%bg%?ﬁ%nﬁfénﬁOy3§98pbwgﬁéﬁﬁpyg%géﬁba 30

Wat er bal ance Total 1000 g Exanple 15 Cosnetic product having the
following formula were prepared 35 using the fernmented soybean hypocotyl
materi al of Exanple 1 above. -21- Fernented soybean hypocotyl material 10 g

Paraffin oil 30 M Aive oil 30 M dycerol nonostearic acid ester 60 m
5 Lanolin 20 m propyl ene glycol 40 m



Water bal ance Total 1000 g 10 Test Exanple 1 It is known that soybean
hypocotyls inherently contain Gymd, GB0OK, GR8K, 7S globulin m x
(R-conglycine), oleocine, trypsin inhibitor and |ike allergens. The
presence or absence of allergens in the fernented soybean hypocotyl
material prepared in 15 Exanple 1 was detzeécted by the foll ow ng net hod.
First, an adequate anount of the fernented soybean hypocotyl materi al
prepared in Exanple 1 mas added to an €&XtAT&Stion buffer (Tris HC1L pH 7.5,
containing 1 M EDTA a rot.ease inhibitor

fol |l oned by suff|C|ent f%pag? tlg%g%%q§¥$$ac%e IE¥Q§0IﬁQF§a80np 8% %yl
fromthe fermetnedl sbybénad Wpomhwntmagesmﬁﬁeapsm@r@equemé yusisol iad D@éstter
was renoveqatherefron1b il ratlon gi Vi an extract.. Total prot in
the thus- obtdiheo R iMs 3%%%@eéptﬁﬁ99 §r§F8Cf%&i??%ﬁ%§ﬂ1b A lz%%ﬂcn

al | ergens (@mﬂl,ea@tﬁmﬁe GaR8¥e 117 Sgipebubi Be T G2 T roteost n@roﬁﬁd:dhé!@ﬁi
inhibitor) co t ined.in the thus-obtained extract were then detected by
west ern bl ot®] adﬁ@ﬂ“c% s, “aetertt ofedoflihyiEdsC56érn and maj or
al l ergens were conducted in the same manner as described above using
soybean cotyl edon and soybean hypocotyl powders instead of the fernented
soybean 30 hypocot yi- met efg@ientergsovbesn Ayrpenttheatesdpi s aCFPEEi® ditows
the results f ta [ ct ul

GTo0K. - and GIER qét Eob ohe T g4 Shons t R LU Ee BT 7 SRR
ol eoci na? argpheypsinnof niidigeorsdéeeteéansis. 35 From t hese results it was
confirnmed that major -22- allergens inherently contained in soybeans or
soybean hypocotyls are elinmnated in the fernented soybean hypocotyl
material. -23- CLAIMS A fermented soybean hypocotyl material according to

claim 1, wherein said at least one microocrganism belongs to

Lactococcus garvieae.

15
4. A fermented soybean hypocotyl material according to
claim 1, which contains 0.1 te 20 wt$% of equol per total weight
of dry fermented soybean hypocotyl material.

20 5. A fermented soybean hypocotyl material according to
claim 1, which further contains daidzin compounds, genistin
compounds, genistei compounds, glyciti compounds and glycitei
compounds .

25 6. A fermented soybean hypocotyl material according to
claim 1, which further contains ornithine.

7. A food containing a fermented soybean hypocotyl
material of claim 1.
30

8. A food according to claim 7, which is a dietary

supplement.



1. An equol -containing fernmented soybean hypocotyl nmaterial obtained by
fernmenti ng soybean hypocotyls using at |east one m croorgani smhaving an
equol -producing ability by utilizing 5 at |east one dai dzein conpound
selected fromthe group consisting of diadzein glycosides, daidzein, and
di hydrodai dzein. 2. A fernented soybean hygecotyl material according to
claim1, wherein said at | east one mcroorganismis a lactic acid 10
bacteri um of the gentis lAactocbcrasprddngAtpercdenned, sepbeanchypooot yl-1 to

material ac ' ' ' i I croQr ganj
bel ongs to qﬁgc 3%6%@Ss%§g$€%%%%%ﬂﬁﬁgﬁﬂ iﬁ?%%ﬁéﬁt§§§%5§%§ %hhﬁggc tgt%me
mat eri al accloradi.ng to claim1, which contains 0.1 to 20 wt % of equol per
total weight of dry fernented soybean hypocotyl material. 20 5. A

fermented soybean hypocotyl material according to claim1l, which further
cont ai ns5dai dzi n conpountdsphgericstit Nca COPPOLNLS. i cge Ricsit 8l n CORPAUAESnented

glyciti conmpounds and glycitei — conpounds. 25 6. A fernented soybean
hypocot yl mateicar QEB%? i g TRGer LR i%€fia%Wi&h further contains ornithine.

7. A food containing a fernmented soybean hypocotyl nmaterial of claim1. 30
8. A food according to claim7, which is a dietary supplenent. -24- 9. A
food according to clidi-m7 PRAFEéReEbHEH neraparateonoageefdite fereritfed O,
soybean hypegaiy! imaterdal sper 1004 0k the «£00d.,.5 10, auBQ?r @ggs#ﬁé&é}'
preparation containing a fernmented soybean hypocotyl material of claim'1.
11. A phar meségereads bt epaioatpdbhc duoordineghyo ef aighal@lic syndrome.

12. A pharmaceutical preparation according to claim 10,

which 1is used for lowering the blcod cholesterol level.

15 13. Use of a fermented soybean hypocotyl material of
clainl 1 for producing preparations for preventing or treating
menopausal disorders, osteoporosis, prostatic hypertrophy, or

metabelic syndrome.

20 14. Use of a fermented soybean hypocotyl material of
claim 1 for producing preparations for lowering the blood

cholesterol level.

15. A method for treating menopausal disorders
25 comprising the step of administering an effective amount of a
fermented soybean hypocotyl material of claim 1 to a patient

suffering from menopausal disorders.

16. A method for lowering the blood cholesterol level
30 comprising the step of administering an effective amount of a
fermented soybean hypocotyl material of claim 1 to a patient who

is in need of lowering the blood cholestercl level.

17. A cosmetic product containing the fermented soybean

35 hypocotyl material of claim 1.



which is used for preventing or treating nenopausal disorders, 10
osteoporosis, prostatic hypertrophy, or netabolic syndrone. 12. A
pharmaceutical preparation according to claim 10, which is used for

| owering the blood chol esterol level. 15 13. Use of a fernmented soybean
hypocotyl material of claim21 for produciaig preparations for preventing or
treating nenopausal disorders, osteoporosis, prostatic hypertrophy, or

met abol i c syndronme. 20 14. Use of a fermented soybean hypocotyl naterial of
claim1l for producin rep f r bl h I er

| evel . 15. A nethod ?%? %rg%%ﬁEQPé ﬁﬂ%ggggf é|sodg%?s 825C%%n%r?§fn98$%%P
step of adm ®&distagmisng - ént@fﬂécglwé aheuhtrdntad fserheat edysoyhganrhypocat yl
mat eri al of ifm~L t tlent ffering from nenopausal disorders. 16.
A et hod foﬁ&#gﬁg¥%ﬁbgéh%8% &:€ﬁ858%€ero| | evel 30 conprising the step
of adm nisstering an effectlve anount  of a ferment ed soybean hypocotyl

material of claiml t?9a p tient mg in need .of |owering the bl ood
chol esterol level. 17: metS€%r o JOEIGHPAg tHe feTiREteatabyHEan
35 hypocot yl farateenial Q&yﬁééﬂ Wh%poc é&l-l%atér§9§rﬁ%dﬁ?ﬂ@%QggcﬁjﬁﬁcgEg%”9;60
claim 17, which contains 1 to 10 g of the fernmented soybéan hypocotyl
material pet® TS Tg el S@d?ﬁ‘fefll GYpPEEEEtS B39 AtneeRsd foe pricageet ey
equol - cont aixngy f ehmenhed seybeamdvaacetyl Wt chiali SOMPrLsi ng the Siep
of fernentlng soybean hypocotyl s using at |‘east one m croorgani sm haV|ng
an equollOpr sticizagnaprmpeyndyserddticsi dgoat theastoumecdi®siddiidzeioi doapouimd

sel ected Tromidag; QeoUPa£ADAIiS! | B oh: ) AdkG.0 e gl ycosi des, daidzein, and
di hydr odai dZei'n )



