SPECI FI CATI ON  METHOD FOR PRODUCI NG SDG, AND FOOD AND DRI NK COVPRISING I T
TECHNI CAL FIELD 5 The present invention relates to processes for preparing
SDG (secoi sol ariciresinol diglycoside, see FIG 1), which is a lignhan
conpound and known to be a precursor of conpounds having fenale

hor none-1i ke activities such as enterol actone and enterodiol, as well as
foods and drinks 10 prepared by incorporating SDG are effective for various
synpt onms caused by inbal anced fenal e hornones such as nenopausal synptons,
ost eoporosi s, hyperlipi dem a, obegﬂﬁélf%gﬂTq%&ression. 15 BACKGROUND ART
Climacteric syndrone is thought to include various synptons caused by

hor monal i mbal ance due tobﬁﬁﬂkﬁg?%R.%%% b%%N%tSbQ? 3| oach of the nenopause
and continue for severalnéears untﬁé the nogggﬁg. nown synptons 20
characteristic of the clinb@PRrARD; RRT éqgi%$ n? hot flashes, etc. The
climacteric precedes the nenopause, which is associated wth synptons such
as osteopo%gﬁgﬁﬁgygzggpgggidenia, hypertensi on, obesity and depression.
These synpt ous effects on health, thus 25 making desirable
proper greatment .l addiddondoon Ll idtialed NS ARiGs sl eched for symptoms
such as "~ osteoporosis;” hyperlTpidema, "hypertensi on, obesity and depression,
HRT or horrE%Ebéf%ﬂé“@bés(§%é5ﬁ§5i§¥f%¥f%¥fﬁ%l'dfglycoside, see FIG..

1), which is a lignan compound and known to be a precursor

of compounds having female hormone-like activities such as

enterolactone and enterodiol, as well as foods and drinks

10 prepared by incorporating SDG are effective for various
symptoms caused by imbalanced female hormones such as
menopausal symptoms, osteoporosis, hyperlipidemia, obesity

and depression.

15 BACKGRQUND ART
Climacteric syndrome is thought to include various
symptoms caused by hormonal imbalance due to estrogen
decline at the approach of the menopause and continue for
several years until the menopause. Known symptoms
20 characteristic of the climacteric include depression, hot
flashes, etc. The climacteric precedes the menopause,
which is associated with symptoms such as osteoporosis,
hyperlipidemia, hypertension, obesity and depression.
These symptoms have serious effects on health, thus
25 making desirable proper treatment. In addition to
individual therapies selected for symptoms such as
osteoporosis, hyperlipidemia, hypertension, obesity and
depression, HRT or hormone therapy is also considered to
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1513 Effective. Adm nistration of fermal e hornones often produces a dramatic
i mprovenent even in patients with nore than one synptom However, HRT

i nvol ves a risk of cancer such as 5 breast and uteriné; it also invites
pseudonenstrual bleeding. It can be said that due to the deep-seated

associ ation of HRT wth carcinogenicity and bleeding, in spite of the
expected benefits and the fact that carcinogenicity seens to have been
nostly elimnated by 10 conbi ned use with progesterone, there are still few

cases wherein_ it is decided t se HRT. | e 19 iJry e that
foods with @or?ﬁéfﬁeaciﬁleve ef ?%‘ﬂ??%%%o\%u tél %egr&hj‘%gm%;%d]ve%nt ageonnus. Under
these circunsfances hyt oest rogens have recent.l t.1.r . ntion in
not only J YRS A s‘gr%/‘ﬁaetjt%ilt Gy ev&‘?‘t ﬁﬁ?/cpgqttlﬁ%acttnfq”elﬁ g%oté_ﬁe i s
soybean isaqflavone, which is a food material recently attracting attenti on.
There are ﬁﬁﬁprQﬁﬂ§XEPE?ﬁn support the claimthat soybean isoflavone is

ef fecti ve agai nst_ vari ous t Q 20 ca i f | e hor nones
such as nenopausg'fowes‘gﬁﬁ)‘t Jﬁglmj %%?gﬁosr gs@%%%er%%egg%%},h gdbr?;si ty and
depressi.on \because it is known how .a f. -4l action.
Soybeangi soqqea%%earfi %“b%]flar?en’eai 1?naassgoyblgila‘t'fr116%2%1‘3)%;38‘{ ex (ranascétfsd(aglhd col l ectively

reans Qe St duy 481 0261 125 AN YL oS AWl B les ol voos! des

and thoug by "enteric mcrobes an sor Soybean

et Poe ASSEREELSE &P RRf Ui th ARG IAENP dhd V1 duddg, Sl Ut urel
spite of the expected benefits and the fact that
carcinogenicity seems to have been mostly eliminated by
10 combined use with progesterone, there are still few cases
wherein it is decided to use HRT.

It can be easy to’imagine that foods with comparable
effects to HRT would be highly advantageous. Under these
circumstances, phytoestrogens have recently attracted

is attention in not only Japan but also the Unit?d States. .

A typical plant estrogen is soybean isoflavone,
which is a food material recently attracting attention.
There are many findings that support the claim that
soybean isoflavone is effective against various symptoms

20 caused by imbalanced female hormones such as menopausal
symptoms, osteoporosis, hyperlipidemia, obesity and
depression because it is known to show a female hormone-
like action. Soybean isoflavone is contained in soybean
embryo extracts and collectively means genistein, daidzein

25 and glycitin, most of which exist as glycosides and
thought to be aglyconated by enteric microbes and absorbed.

Soybean isoflavone is expected to bind to estrogen

receptors due to its structural properties common to

-2 -



- 2 estrogens, and it has been actually reported to selectively bind to
estrogen receptor ERI 3 (Endocrinology 139, 4252(1998)). The presence of
phyt oest rogens has been known for a 5 long time, and they are known to nmake
cows produce mlk nore efficiently; however, they also induce infertility
if consuned in |large quantities. Thus, their use requires due caution.
Considering the safety for humans, enpirically proved safety as a food
conponent is nost 10 inportant. It is known that the incidence of uterine
cancer, breast cancer and nale prostatic cancer is nuch | ower and
menopausal eyfpbgeERsar andi dehasnbdapanékesihgnréperitednso (J. Nutrition ,
125, 757S (1995)). A mmjor reason for this 15 is the isoflavone level in the
bl ood, whi cBelsctouslyt biha tabestrbgsnt reeeptprnBRp hEglecrinolepgdnese than
Aneri cans. Moreover, soybean isoflavone has been shown to have many
effects. Forzexaapbe(1pbgwas shown to inhibit the growth of breast cancer
and uterine cancer by experinents with 20 cultured cells or animals and al so
shown to inprove Théet pogeensesoliypnpnbeskroggnshhaboheeneknpphi fnrpaocess or
I nprove nmenopausal hyperlipidema or to control obesity in nenopausal nodel
ovari ectpm 2eflgr dime, | tndanhby eeecknded toomakkesewki padodgeset mdtlksoybean
25 isofl avone is a plant estrogen expected to inprove many synptons
i ncl udi ng nrappaasalciehlillyi; ghowatretry. theyi slsbodgliticehanferdidvdyadd i nt ake
of isoflavones

consumed in large quantities. Thus, their use requires

due caution. Considering the safety for humans,
empirically proved safety as a food component is most
10 important.

It is known that the incidence of uterine cancer,
breast cancer and male prostatic cancer is much lower and
menopausal symptoms are milder in Japanese than Americans
(J. Nutrition 125, 7575 (1995)). A major reason for this

15 1is the isoflavone level in the blood, which is found to be
about ten times or more higher in Japanese than Americans.
Moreover, soybean isoflavone has been shown to have many
effects. For example, it was shown to inhibit the growth
of breast cancer and uterine cancer by experiments with

20 cultured cells or animals and also shown to improve
osteoporosis by controlling the bone resorption process or
improve menopausal hyperlipidemia or to control obesity in
menopausal model ovariectomized rats.

It can be concluded from these findings that soybean

25 isoflavone is a plaht estrogen expected to improve many
symptoms including menopausal with high safety.

It is thought that the average intake of isoflavones

in Japanese is about 20 mg daily. Positive ingestion of
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in Japanese is about 20 ng daily. Positive ingestion of 3 isoflavones is
reconmended and the Japan Health Food and Nutrition Food Associ ation
reconmends a standard..:intake of 10-90 ng in so-called

i sof | avone-containing foods in relation to foods for isoflavone ingestion.
In terns of 5 foods for specified health use, isoflavones have the

aut hori zation of the Mnistry of Health, Labor and Wl fare as safe and
effective materials on the basis of the bone resorption controlling effect.
I n addition to | sof | avones,

| ed 0 t '
known, suchig® b?éﬂ??ﬁa%?nﬁ%ﬁ? eggﬁ ggﬁadgyca 6%?“ %ﬁﬁ22¥ ggg@to Pﬁegrﬁn
| f If d tl ht, | d i ned fI
Geogr aphi ¢ JALFYELER sFaRa"ARaPCLA lﬂh}’”{‘%‘gg@lﬁ?ﬁﬁéna? sERRoeEactrsghRsBh: o
i soflavones_in the East in c taast 8 ﬁ ? Ln h?: Eur ope.
Statistics $R5RPt Mgt 1BofR" 8? § eﬁf8§ ﬁﬁ?gebﬁ B¢ gl?g PR ﬁsﬁﬁptlon of

pl ant estro area?}as evi dence |dence

of breast cgﬁgéFlaﬁggPhgoPgﬁe °§e§§? 9V8?enéﬂgﬁ§g§3¥ gﬁp¥85@S is
Consi deriol EOBARL FBR GRERIBLFAgPorRGbsran: +eecareanr hafR FEE éﬁones and
e 2 gl BN L R e
and |ignans, sAsgkgnand eggggtgvgo Qﬁglénogléée(££§§slbgn@ﬂL bone
resorption controlling effect.
In addition to isoflavones, many components called

10 phytoestrogens are known, such as prenylnaringenin
contained in hop, coumestrol contained in alfalfa, and
recently highlighted lignan compounds contained in flax.

Geographic analysis shows that the major sources of
phytoestrogens are isoflavones in the East in contrast to

15 1lignans in North Europe. Statistics show that both areas
enjoy more benefits from consumption of plant estrogens
than thé other areas as evidenced by the lower incidence
of breast cancer and the lower severity of menopausal
symptoms.

20 It is considered that active components having a
hormonal action require considerable caution when being
ingested; researchers rank isoflavones and lignans as the
two main phytoestrogens in the world as evidenced by the
presence of findings showing the epidemiological utility

25 of isoflavones and lignans.

A lignan compound contained in flax (flax lignan)
was shown to be converted by enteric bécteria into active

components showing a female hormone-like action such as
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was shown to be converted by enteric bacteria into active conponents
showi ng a fenmal e hornone-Ili ke action such as - 4 enterol actone and
(Nature 298,,659 (1982)). It should be noted here that a study
of - Thonpson et al. showed that |ignans contained in flaxseeds such as
are converted into active conponents with high efficiency 5 anong

| i gnan-contai ning plant nmaterials (Flaxseed in Human Nutrition, Chapt
(pp. 82-98), acadenic press, ACCS Press (1995)). In this nmanner, much

ent er odi ol

attention i

|
since the 1Entewelaatenagandneptighiodhel allabire @28k, 6R3nah 8¢

s focused on fl ax ignan. Flax itself has been use? for_fo

SDG
er 5

od

EgprFan Age

down to the present. However, there are difficulties in directly digesting

fl axseeds dekowbdtiheipohaddherel that a;ghudniohnthempRoBTeL Bfie incl usion of

cyanogeni c

addition, f

cont ent of
i ndustri al
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is | ow, SeveRMeRguyhIRABR-PARRREN1BE PIBRFDBHRELIRLR

| evel from
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15 In
hi gh
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In this manner, much attention is focused on flax
lignan. Flax itself has been used for food since the
Neolithic Age through the ancient Greek, Roman or Egyptian
Age down to the present. However, there are difficulties
in directly digesting flaxseeds due to their hard shells,
high fat and high BTU, the inclusion of cyanogenic
glycosides, and the presence of antagonists of vitamin B.
In addition, flaxseed oil is susceptible to deterioration
because of the high content of unsaturated fatty acids.
Therefore, it has been used mostly for industrial oil but
not attracted attention for use as a food in Japan.

In Japan, it should be noted that the intake of
lignan-type plant estrogens is low, even though the intake
of isoflavones can be evaluated at a certain level from
the intake of bean products in an ordinary dietary life.
However, few foods rich in flax lignan are on the market,
and it is desirable to develop food materials in which the
abovementioned problems are solved.

On the other hand, a report proposes the use of
lignan compounds contained in flax as food additives.

JPA HEI-11-221048 describes that methods for relieving or
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On the other hand, a report proposes the use of |ignan conpounds contai ned
in flax as food additives. JPA HElI-11-221048 descri bes that nethods for
relieving or - 5 preventing hot flashes, osteoporosis; sleep disorders,
vagi nal dryness and prenenstrual syndrome using isoflavones, |ignans,

saponi ns, catechins and phenolic acids, and nentions that flax |ignan as an
exanple of 5 |ignans. Japanese Patent No. 306525 di scloses |ignan conpounds
as discoloration inhibitors, and nmentions SDG as an exanple of |ignan

conpounds. Eb%\/;e%\églrt,int h%otpt%)ﬂ%iés?lle%qi ;basjte%%to}r?)%igf fd PLE%%%{*G{%%_SW to be

expl ai ned. procésses reparin naris, 10

5, 705, 618 r%l ti%salt AR RGES SEH Ip%renﬁégsf&%tailhn% id%ﬁ{é fursc_)m fl axseeds. This

pat ent descri €S procCesses conprisi al co ext i action ¥ ol I owed by

concent r at | Ay Ad Al | 1ERIE Y epclABnCSE Bahan Mg NSRRI sCl oses

processes 1 n al C racts -or raW/Iignan e concentrates

fromfl axseeds f e atnrde?r\te%q:i ;I%%S&gaﬁd%%i%gg’na%da% SSUEMEr oft hese

processes 1 nvo Ve conpl ex s | mprovenent's to reduce

costs. _br aQyaiand NOSE AACes $e5 dHOWLIE pRlap PG oM th gy ami no aci d

contents, ough axseeds are known to be 20 rich i1n protein

Dl SCLOSURE rdAVENTI/G AN bl ot Ofrihe 1RE2Sehind RUBRLIGAR st Asdevel op

ef ficient pré@%sses for preparing SDG 25 (secoi sol ariciresinol diglycoside)
known to be & RIEHPISC'of lignan compounds. However, the

physiological action of flax lignan is yet to be explained.
As for processes for preparing lignans, US Patent No.

10 5,705,618 relates to processes for extracting lignan from
flaxseeds. This patent describes processes comprising
alcohol extraction followed by concentration and alkali
treatment. Japanese Patent No. 3065925 discloses
processes in which alcohol extracts or raw lignan

15 glycoside concentrates from flaxseeds are treated with an
enzyme or an acid. However, these processes involve
complex steps and stili need improvements to reduce costs.
Moreover, these processes provide only products with low
amino acid contents, even though flaxseeds are known to be

20 rich in protein.

DISCLOSURE OF THE INVENTION
An object of the present invention is to develop
efficient processes for preparing SDG
25 (secoisolariciresinol diglycoside) known to be a precursor
of compounds having female hormone-iike activities such as
enterolactone and enterodiol so that novel food materials
containing SDG can be practically available.
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of conpounds having femal e hornone-like activities such as enterol actone
and enterodiol so that novel food materials containing SDG can be
practically available. 6 Another object of the presentiinvention is-to
provi de foods and drinks of any shape and category including healthy food
and /or supplenents, which contain the novel food materials of the present

I nvention and 5 which are effective for preventing and relieving various
synpt ons caused by i nbal anced fenal e hornones (primarily, estrogen) such as

nmenopausal synpto %setre cgiref%! ‘ﬂ1e mvgh{ |§%| q%erﬂ'nq,erﬁ REY teNsipn, obesity,

depression and ho ashes ors focuse entlon on

phytoestrog d of fl ax

| i gnan, ?I’E%Vlad% suqao{f% r{ é@gﬂg%sﬁ?oafl ne&p%ﬁaggﬁ?naﬁﬁ surprisingly
found to be ff C | ‘ﬁ%ﬂﬁﬁ& ancssh |l e

hor nones suc:lf?1 %dﬁ§4;§éﬁiﬁﬁgif§§ﬁ¢) ost por05|s hypertensfl'i)i%mjl

h I d it I
dgeg{obgh Sﬁ%cesses é/c’mfflme prepamlﬁ %?%ﬁ%ﬁgﬁ%%@%%%ﬁﬁ%&%rs a0
contai neg |y dasedse Al el e Slof@iod Sl I I0RR ERoRD

I nvention, ant material contalni axseeds or

resi dues t heg rﬁﬁ&{)nnﬁa %J@éﬁeﬁmﬂﬁhfa @é«?ourﬁl@'}%m @ nd 05 1he

present inve It was pr|S|ng that a |gnan conpound SDG can

be recovered Alrdydi) Vil &Y ahendpdbia B Bidmd S Setd A fskis,
hyperlipidemia, hypertension, obesity, depression and hot
flashes.

10 The inventors focused attention on phytoestrogens
and carefully studied the physiological action of flax
lignan, with the result that SDG contained in flax lignan
was surprisingly found to be effective for various
symptoms caused by imbalanced female hormones such as

15 menopausal symptoms, osteoporosis, hypertension,
hyperlipidemia, obesity, depression and hot flashes.

The inventors also developed processes for
efficiently preparing a lignan compound SDG contained in
flaxseeds or the like at high yield. 1In the present

20 invention, a plant material containing SDG such as
flaxseeds or defatted residues thereof is extracted with a
basic alcohol. According to the present invention, it was
surprisingly found that a lignan compound SDG can be
recovered at high yield even if the material is extracted

25 with a basic alcohol and hydrolyzed simultaneously;
material-derived amino acids can also be efficiently
recovered.

Conventional processes in which extraction and
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25 with a basic al cohol and hydrolyzed sinultaneously; material-derived

am no acids can also be efficiently recovered. Conventional processes in
whi chextraction and - .7 hydrolysis separately take p|lace substantially
required three steps including a concentration step between the two steps.
In contrast, the processes of the present invention allow the |Iignan
conpound to be extracted in one 5 step, so that SDG can be prepared very
efficiently. Brief Explanation of the Drawings FIG 1 shows the structura
formula of SDG FIG 2 shows changes in body weight in an 10 antiobesity
ef fect testhyBrGlygishewparateQyerakie blaket sibathatiaddyeibqatiredf
conbination with 1soflavone. FIG 4 shows indefinite conplaints-inproving
effect in gRRepagiepsi amledintb aldonkeht rERREERREREBPENBODE PRNTEeOf wbHE

| NVENTI ON The active conmponent in the present invention SDG nay be prepared

from any nakigepls .S0OUnRC@dHndakisai, Nithg prgecessesesfethal pyeSBGt For exanpl e,
lignan is contained at 2-8 20 ng/kg in whol e-grain cereals such as oat,

corn, rye, ihvekwheat aandwiwat 1ikgnanseetpoand espdei akityaptefiedinedneas
sources of SDG because they are reported to contain |ignan at 800 ny/Kg,

whi ch cosr espepds sico thd@ tSD@Ecanhale prlepheedr aexrycefddlciently.

Brief Exp] £ £ the D .
"FIG. 1 shows the structural formula of SDG.
FIG. 2 shows changes in body weight in an
10 antiobesity effect test.
FIG. 3 shows improvement in hot flashes and effect
of combination with isoflavone.
FIG. 4 shows indefinite complaints-improving effect
in menopausal femalés.
15
THE MOST PREFERRED EMBODIMENTS OF THE INVENTION
The active component in the present invention SDG
may be prepéred from any natural sources containing lignan,
especially SDG. For example, lignan is contained at 2~8
20 mg/kg in whole-grain cereals such as oat, corn, rye,
buckwheat and wheat. Flaxseeds are especially preferred
as sources of SDG because they are reported to contain
lignah at 800 mg/Kg, which corresponds to 100 times that
whole-grain cereals.
25 SDG may be prepared from flaxseeds, which are
crushed and then defatted by extraction with a solvent
suitable for food manufacturing such as hexane, more

preferably defatted flax cake, i.e. residues from
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25 SDG may be prepared from fl axseeds, which are crushed and then defatted
by extraction with a solvent suitable for food manufacturing such as
hexane, nore preferably defatted flax cake, i.e. residues from- 8
extraction of flaxseeds with hexane. Such defatted flax cake was usually

di scarded or used as diet for livestock, but not effectively used for food.
Two points should be noted about processes for 5 preparing SDG from
defatted flax cake. One is the presence of nucopol ysaccharides contained in

[Laxseeds alg 40610k hSE ffa}g%)ee\{ YEEh R0.le | | 9830n CREPQYRLS ¥hgxSUgAr

chains. In VIiew ese poin I Ci ent processes for preparing SDG were

devel oped | Safll il Agsel aig{;ae& a0 SHLLACKL 0B LRPop! RECeBEoLRS Sam

time. First™ o SUI e solven 0ose norma used for

extractlng ﬁf”ﬁogaéffég{fv?f§p§§ @I%gr fggée sui tabl e as food mat eri al s.

Al cohol s for "Toods are nethanol et hanol , propanol, 15

i sopropanol and 2@&99@8 f% §$§%fdu§§dn59 deéﬁé P@cegyé%e§grprepared at a

concentration th ow rmnucopol ysacchar des extracted

preferally glladbit (yba{)fraﬂgdeégftéa/ﬂag cekol . dhie exteaglion efficiency

can be I pr Bved O extracting SDG at the concentration shown

xtract unckd rac?é% ”%Bd“a“%%%b%%é%éifégaP‘%‘%ﬁ%3“25?f%%??%%ﬁﬁ%gtaﬁiaﬁﬁesem
the other is polymerization of lignan compounds via sugar
chains. In view of these points, efficient processes for
preparing SDG were developed in which decomposition and

10 extraction take place at the same time.

First of all, suitable solvents include those
normally used for extracting plant materials, especially
those suitable as food materials. Alcohols for foods are
most suitable, e.g. methanol, ethanol, propanol,

15 isopropanel and butanol. Alcohols used for extraction
must be prepared at a concentration that does not allow
mucopolysaccharides to be extracted, preferably 30-100%
(v/v), e.g. 50% (v/v) alcohol.

The extraction efficiency can be further improved by

20 extracting SDG at the concentration shown above under
alkaline conditions so as to hydrolyze sugar chains and
extract unextracted SDG.

Thus, the basic alcohol extraction of the present
invention, i.e. the processes combining hydrolysis under

25 alkaline conditions with extraction, is industrially
greatly advantageous because target components can be -
recovered more simply at higher yield. The processes of

the present invention are also effective in that proteins
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I nvention, i.e. the processes conbining hydrolysis under 25 alkaline
conditions with extraction, is industrially greatly advantageous because
target conponents can be recovered nore sinply at higher yield. The
processes of the present invention are also effective in that proteins - 9
contai ned" || Vfl axseeds are extracted in the formof ansuho acids by basic
al cohol extraction nore efficiently than conventional processes. The
extraction solution is suitably used in anobunts 5 of 1-20 folds excess of

fl ke. ver, it b d_i N A | i A
extracti on CapharaPdsad PAeReretRaAT Bartht proedests oonbosmcaf; HHE%: o (e

basi | cohol ., ' be_of ' | d

manuf act ur | G108, BY bR ATEoRAL RREant Fak BREE SREehrritad thdly i

0. 05-2N NaCH nn&gogégferabl%ﬁo.1-0.2N, dependi ng on the anount of flax
: i

cake to be FPBYER OT]FEBAGP - extracti on can be conpleted in a 15
hor t ilod th tl | | t ' . £ hi ] pyt to 3
hours. typi cal Iy AB6uEREERGEFOR: sBLGERPh o bR cPRTLRETy rpELALIE o EhRE o 1O
' f bl he boil | ' f | . g.
tenper actr 6°F o 178  eRARE, bubHB B oRAfkERRG | BRREReR, B oREE pe® dua! “The

e aetron B0ed® sROERBITRE Bhouflt8"Eh LEMBEAALYRGS ekbrloRiGRSUN 220! €

extraction arat s

apparatuses rather than batch processes.
The alkali used in the basic alcohol extraction step
may be of any type suitable for food manufacturing, e.g.
10 NaOH.
The concentration of NaOH to be added is 0.05-2N
NaOH, more preferably 0.1-0.2N, depending on the amount of
flax cake to be treated.
Basic alcohol extraction can be completed in a
15 shorter period than conventional alcohol extraction,
within 30 minutes to 3 hours, typically about 1 hour at
room temperature. The extraction temperature is
preferably the boiling point or less of alcohol, e.g. room
temperature to 70°C when a conventional extraction
20 apparatus is used. The treatment can be performed at
higher temperatures if a pressurizable extraction
apparatus is used.
Extracts must be finally neutralized with an acid,
preferably an acid suitable for food manufacturing such as
25 acetic acid and hydrochloric acid. The acid is added in
an amount necessary to neutralize the extracts.
1-2 weigh% SDG to raw materials weight can be

extracted with a basic alcohol of the present invention.
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Extracts nust be finally neutralized with an acid, preferably an acid
suitable for food manufacturing such as 25 acetic acid and hydrochloric
acid. The acid is added in an anmobunt necessary to neutralize the extracts.
1-2 weight SDG to raw materials weight can be extracted with a basic

al cohol of the present invention. - 10 The SDGrich product of the present
I nvention contains amno acids such as glutam c acid expected to be
effective for recovery fromfatigue and i nprovenent of vitality; and

val i ne, isogﬁ#£g$ﬁ§g§gg£&g§dy%énbftyhéiﬂgﬁggﬁ%ﬂﬂﬁygﬂﬁg%ﬁé%%ﬁké&hénto

nmuscles to a source of =~ energy I n anounts about 5-10 tines

~greater thark% (& d &g %ré%‘%lss PR ARG EPEAdPNA BECEPE deSve

Ther ef or e, e present cont/ai ning conposition can be ingested as it is-

or be in ! heed, 0L Ofydy WPl dilidie Und Akl /i th Bi£Podeid dri nk

to provide benefits for recovery m fatigue and 1 nprovenent of vitality

[0 addi tion 40 dd10Ses SIAIRITHG anld foudiad Idh dHOMGe Gk himabrect |y used

as a food materia e alting because it is substantially Tree from

CyanogensC Of YegSeleSindd mukko 1A e dirddaly RiFdFidd d éurcsi éher food

material in a purification process to increase the purity. Any purification

techni ques Séﬂéﬁ%i &1 ff Und Rt EBiRE-Wd NG Ry P i1egh spchrasnt he use
of activated carbon, silica gel, reverse-phase resins (ODS) and styrene 20

di vi nyl benzegie, fdsed opird Ao Rowh il Mdmipee. Gesrésodre,
I ndustries, Ltd.), or non-resin techniques such
the present SDG-containing composition can be ingested as
it is or be in the form of a food or drink or as an

10 additive in a food or drink to provide benefits for
recovery from fatigue and improvement of vitality in
addition to those from SDG. This SDG-rich product can be
directly used as a food material after desaiting because
it is substantially free from cyanogenic glycosides. It

15 can be further purified info a richer food material in a
purification process to increase the purity. Any
purification techniques suitable for food manufacturing
can be applied, such as the use of activated carbon,
silica gei, reverse-phase resins (ODS) and styrene-

20 divinylbenzene adsorbent resins (Diaion HP-20, Mitsubishi
Chemical Industries, Ltd.), or non-resin techniques such
as CPC (centrifugal liquid-liquid separation),
crystallization or differentiation based on the difference
of the solubility in a solvent.

25 To suit the intended purpose, the SDG content can be
increased to 10%-90% or more per solid, depending on the
conditions used. Especially high-purity samples can be

prepared by repeating preparative HPLC column
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as CPC (centrifugal liquid-liquid separation), crystallization or
differentiation based on the difference of the solubility in a solvent. 25
To suit the intended purpose, the SDG content can be increased to 10% 90%
or ‘nore per solid, depending on the conditions used. Especially high-purity
sanpl es can be prepared by repeating preparative HPLC colum - 11

chromat ography on ODS. According to the processes of the present invention,
SDG can be incorporated into foods/drinks as a lignan conpound effective

for health ILnt enanc IR ng 5 viscous materials contained in
fl axseeds tE§F°W3F89r§PB¥|g%It to incorporate into foods/drinks due to the

presence of such %égggﬁ ngaE%r%%Isyrgggg gtgkggﬁ eSFekkhl ﬁh@@ﬂ%&oﬁan

preferably be owder SCRRdard ues such as vacuum 10

concentrati M ?%r ay, drl |cg)g? a%rﬁg%_%t%r %fg%gséat pro aI 08, o R agsent

I nvention al'so esS nov S extract e by the

processes o, gng%unar%ﬁatm%e@ O oTt5, TRt EFAoR" By iRkt 2 ned

by the presen I'rnvention are colorless ess an and hi ghly

sol ubl e | %ts%rou%t m% 29l29% 4Qnt Iﬁ; i %@g‘xs%%dtsh%latth%r%an be eaten

al one as po foo S Or in po oods such as soy flour or can be used

as food addigipeq utl%OFEr oCHAlcor :ﬁﬁﬂ’:‘a"clés 1n%d§:‘o%'a‘§/qlr1‘1%c§ aliee gy Nt invention

al so prOV|des ora conposi tions that allow a necessary intake of SDG by
presence of such viscous materials.

Thus obtained SDG-rich product can preferably be
dried into powder by standard techniques such as vacuum
10 concentration, spray drying or freeze-drying.
Therefore, the present invention also provides novel
SDG-rich food materials extracted by the processes of the
present invention. The SDG-rich food materials obtained
by the present invention are colorless, odorless and
15 tasteless and highly soluble in water at or below 40
weight &% SDG, so that they can be eaten alone as powdery
foods or in powdery foods such as soy flour 6r can be used
as food additives to prepare various foods and drinks.
The present invention also provides oral
20 compositions that allow a necessary intake of SDG by
incorporating SDG.
The SDG-containing foods/drinks of the present
invention were found to be especially suitable for .
preventing or relieving various symptoms caused by
25 imbalanced female hormones, especially estrogens. The
SDG-containing foods of the present invention can be
prepared so that they contain SDG in an amount
corresponding to a daily intake of 1 mg-1000 mg, more
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I ncorporating SDG The SDG containing foods/drinks of the present invention
were found to be especially suitable for preventing or relieving various
synpt'ons caused by 25 inbal anced fenal e hornones, especially estrogens. The
SDG- cont ai ni ng foods of the present invention can be prepared so that they
contain SDG in an anpbunt corresponding to a daily intake of 1 ng-1000 nyg,
nore - 12 preferabl p5 ng-500 ng, nost preferably 10-250.ng. The dose of
SDG is selected to suit the intended purpose of the food, for exanple 10
ng-90 ng for use in foods having a formsuitable for continuous ingestion

on a dai | y pheFierabFyHonwemeens,00f aeds mostt eeaferabdgsas-asoumat.o 50@ ng, for
exanpl e, when nore healthy effects are desired. The SDG containing ratio is
sel ected t dode ofelsaG da seliegiterd ito sadd thendnwienldeldowuwpiose ©dt ent such
as powdery foods or tablets or in products thenselves 10 consunmed in smal
amount s. Fao@ds food,aifomexanmple). 1D%me0%0 hy eirgliseofinSBGocsn hiasridey el oped,
taking into account the intake varying wth the purpose. In the case of
product s havifiogm siiglfabiat eforc @undrinuoasdinhhestdioneoncansladdy basizr.ge
anounts such as drinks 15 and retort foods, the SDG content can be ,
appr opr§ at ¢elowedear,efoedis praef erantain doskes pdnge db 6.000 ik, 1E@arby wei ght,
for exanple. SDGrich products of the present invention can be used as
mat eri al s feorampdgyl ahehoadsreahemdthyasefffectsi aral desired.
The SDG containing ratio is selected to be
relatively higher in food forms with low water content
such as powdery foods or tablets or in products themselves
10 consumed in small amounts. .Foods containing e.g. 0.1%-90%
by weight of SDG can be developed, taking into account the
intake varying with the purpose.
In the case of products having a high water content
and themselves consumed in large amounts such as drinks
15 and retort foods, the SDG content can be appropriately
decreased, preferably in the range of 0.001%-10% by weight,
for example.
SDG-rich products of the present invention can be
used as materials for regular foods as well as functional
20 foods and dietary supplements. Examples of such foods are
solid foods such as bread, biscuits and cereal bars; and
liquid foods such as juice and soup. Functional foods may
be in a processed form such as powder, granule, tablet,
soft capsule, hard capsule, internal medicine and syrup.
25 They can be prepared by conventional processes.
When tablets are prepared, they can contain any
conventional excipients including, but not limited to,

cellulose, lactose, dextrin, powder sugar, corn starch,
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20 foods and dietary suppl enents. Exanples of such foods are solid foods
such as bread, biscuits and cereal bars; and |iquid foods such as juice and
soup. Functional foods nay be in a processed form such as powder, granul e,
tablet, soft capsule, hard capsule, internal medicine and syrup. 25 They
can be prepared by conventional processes. Wen tablets are prepared, they
can contain any conventional excipients including, but not limted to,
cellul ose, |actose, dextrin, powder sugar, corn starch, - 13 reduced
mal t ose and sucrose fatt

acid, ester. They nm ng' coated w th any materi al
sui tabl e fdre®eRY r{baJrW&g%d?’h ,s‘b‘Eﬁ°seno§,atre/¥ﬁ?% 1B L ehel I'REY Mh2Gva wax
and sugar for nmojsture resistance or,.other purposes. O he uncti.onal
conpongnts epahef Fdthyday, matgrl ﬁt??ﬁﬁ%ﬂ%ﬁ:fﬁﬁi%PFgﬁggsﬁ%?i%éfQﬁtaﬂﬂ E and
ol yphenol and minerals suc cal cium .They can .al so be_used . n drinks for
Eeayﬁhy puﬂﬁﬂéé§““5§%a§§e Sgeiiﬁ?r FRgRURS WX AR PRIGR: P B9 M5 %st e and

Fl avor od | TR hARARES oFoPFReE BHERG e n, OO THPPREn AR HBTE K | nks

i ncl udi heal th dripks)., .| h f | ar, dri.nk ,
Fecommeded beF FRdE1 ngr nrR bRt CHterdaae appBots THTHE e of
trated | nk th ' d 5. he i dd di th
concent r at 1 it dihaberdy SRy FRFRREES AR, 25 BactEI SN St e about the
compari son of ef 6t veless be NE Sl PG A1 2L | AP ea1 BRYRRLLSORS o5t Of

their activities d
because of their high solubility in water, their taste and

odor having no significant influence on formulations.

10 They can be flavored into various forms such as tea, soft
drinks and health drinks (including powdered health
drinks). In the case of regular drink forms, a
recommended dose of 0.01 mg/ml-10 mg/ml can be selected.
In the case of concentrated drinks, the maximum dose can

15 Dbe increased depending on the concentration degree.

No sufficient data have so far existed about the
comparison of effectiveness between SDG and isoflavone.
Comparison tests of their activities were performed to
show that SDG has an efficacy comparable or superior to

20 isoflavone and that combination of both produces more
significant effects. Foods in which SDG is combined with
-isoflavone were first provided by the present invention,
and therefore, foods and drinks thét are very effective
for various symptoms caused by imbalanced female hormones

25 such as climacteric syndrome, osteoporosis, hyperlipidemia,
hypertension, obesity, depression and hot flashes can be
provided.

Isoflavone is added to provide a daily intake of
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show t hat SDG has an efficacy conparable or superior to 20 isoflavone and

t hat conbi nati on of both produces nore significant effects. Foods in which
SDG is conbined with isoflavone were first provided by the present
invention, and therefore, foods and drinks that are very effective for

vari ous synptons caused by inbal anced fenmal e hornones 25 such as climacteric
syndrone, osteoporosis, hyperlipidema, hypertension, obesity, depression
and hot flashes can be provided. Isoflavone is added to provide a daily
intake of - 14 10-90 ng, for_exanple. EXAWMPLES The foll ow ng exanples
further illb8tP8tBIp hEOT5eRRABBERL i nvention. Exanple 1 Extraction method To
a suspension of 1 kg of commercially available 10 flax cake in 10 L of 50%
et hyl al cohol was added 400 ml of 4N NaOH. The tenperature was raised to
50C with stirring and the m xture was extracted for 1 hour. The extract
was neut r aERBMBLESt h acetic acid and then filtered and concentrated under
reduced pressure to give, 242 of a .15 pasjc al gcphol extract (conposition
1). For conparisoﬂ?eaﬂ°£}9V558 GERAMRT & T RHLFE hb usEﬁEﬁ?@ﬁhﬁC}L i.e. 100 g
of flax cake was extracted with 1 L of 50%ethyl al cohol at 50C for 4
hours, ahd Pﬁ%ﬁepﬁeln¥9P$58P'mas filtered and conbined with 40 ml of 4N NaCH

Example 1

Extraction method
To a suspension of 1 kg of commercially available
10 flax cake in 10 L of 50% ethyl alcohol was added 400 ml of
4N NaOH. The temperature was raised to 50°C with stirring,
and the mixture was extracted for 1 hour. The extract was
neutralized with acetic acid and then filtered and
concentrated under reduced pressure to give 242 g of a
15 basic alcohol extract (composition 1).
For comparison, an extract was prepared without
adding NaOH, i.e. 100 g of flax cake was extracted with 1
L of 50% ethyl alcohol at 50°C for 4 hours, and then the
extract was filtered énd combined with 40 ml of 4N NaOH
20 and then degraded for 4 hours at 50°C. After
neutralization, concentration under reduced pressure gave

11.1 g of an extract (composition 2).

Example 2

25 SDG analysis method and results
The amount of SDG extracted in the above
compositions 1 and 2 were compared by HPLC analysis.
The analysis was performed on an ODS column
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20 and then degraded for 4 hours at 50C. After neutralization, concentration
under-reduced pressure gave 11.1 g of an extract (conposition 2). Exanple 2
25 SDG anal ysis nethod and results The anount of SDG extracted in the above
conpositions 1 and 2 were conpared by HPLC anal ysis. The anal ysis was
performed on an ODS colum - 15 (Devero,sil 5HG 3, 4.6 x 50 mm Nonura
Chem cal Co., Ltd.) 1in the presence of 0.1% TFA (trifluoroacetic acid) at a
flowrate of 1 m/mn under gradient conditions of 10%--> 80% acetonitrile
over 8 mnutes. The colum was nonitored 5 with a UV detfcéor a% a

wavel engt h RevEEsi aPHG - Juaht § t At PNy MaPYFaCREM R pECr s BEdplak

hei ghts. Sanples were tested in water solution. The resultg,are shown in
Table 1. Unﬁ%rth%eﬁée%ﬁaP9tP€a9-E%nﬁf@igﬁg}fﬁﬁﬁ¥83935éclﬁca§?eéfea as a peak

appearing at a retention time of 3.8 mnutes. It mgs shown %hibgthe yield
was about 2bbewiFREe oH 1cBAMBERtRRACT SXEHLEREJICAREATLODRESP €ohol "t han
conposition 2 extracted with an al cohol, 15 Tagle 1_1ncrease in.Eeco§ery by
basi ¢ al coh®P® ex€pheRi bR11REPERT aP BHPREES! ecbPBr EQ1'YPE ¥BHAt BRPITRAEPC

al cohol 1 Kg 242 15 extraction Al cohol
5 éﬁth a UV detector at a wavefength of 280 nm and

gquantitatively analyzed on the basis of peak heights.
Samples were tested in water solution.
The results are shown in Table 1.
Under these énalytical conditions, SDG can be
10 detected as a peak appearing at a retention time of 3.8
minutes.
It was shown that the yield was about 20% higher in
composition 1 ektracted with a basic alcohol than

cqmposition 2 extracted with an alcohol.

15 Table 1 Increase in recovery by basic alcohol extraction

Material Solids recovered SDG content

Basic alcohol 1 Kg 242 g 15 g

extraction

Alcohol

extraction 100 g 11.1 g 1.3 g
Example 3

Amino acid analysis and results
Flaxseeds are known to be rich in protein, but it
20 seems difficult to extract at high concentrations of
alcohol. Thus, an amino acid analysis was performed to
examine whether or not the amino acid content can be
increased by basic alcohol treatment, using a high-speed
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extraction 100 g 11.1 g 1.3 g Exanple 3 Amno acid analysis and results

Fl axseeds are known to be rich in protein, but it 20 seens difficult to
extract at high concentrations of alcohol. Thus, an am no acid anal ysis was
performed to exam ne whether or not the am no acid content can be

i ncreased by basic al cohol treatnent, using a high-speed - 16 anmno acid
anal yzer Hitachi am no acid analysis system L8800 (OPA nethod). The results
are shown in Table 2. The novel process based on basic al cohol extraction

2y WP T T

anount s by especi a ncrease in the

extraction C i ch can be expected to be effective for
recovery frgépﬁ gé gﬁghgdﬁgrovenent of vitality and about 8 to 11-fold

i nor eases 10 in Upﬁecge;s b8 8Le20h B APl dFabl SHImblyC L AGD, UB-bBLAS

nmuscles to directly provi e a source of “ener such Ine |soPeucine

and 'e“C'”eba§28“%H9bBQ§E %ES?ﬁoiCEk¥§a QQEGQF Eéée&aﬂ%ﬁﬁeﬁfﬁbﬁkgﬁkky

recovered by € process o Fesent i nvention and denonstrating

the utilityg %5a8§n5hggﬁggcﬁﬁétokekﬁeeﬁiﬁ 89& !EMe mli?'ﬁmguh@grease in

am no acid recover asic al co rac ion am no aci ds
extracted ? cgnggngkgﬁaiaggcﬁﬂgeues, especially an 8.1-fold

increase in the extraction of glutamic acid which can be
expected to be effective for recovery from fatigue and
improvement of vitality and about 8 to 11-fold increases
10 in the contents of amino acids presumably taken up into
muscles to directly provide a source of energy such as
valine, isoleucine and leucine, showing that these active
ingredients can be efficiently recovered by the process of
the present invention and thus demonstrating the utility

15 of the process of the present invention.

Table 2 Increase in amino acid recovery by basic alcohol

extraction
Amounts of amino acids extracted
per g of flax cake (mg)
Glutamic vya1ine Isoleucine Leucine
acid
Basic alcohol 22 38 33 47
extraction
Alcohol extraction 2.7 3.6 4.2 4.3
Comparison (ratio) 8.1 10.6 7.9 10.9
Example 4

20 HP20 purification

242 g solution of composition 1 obtained in Example
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A utam c Valine Isol eucine Leucine acid Basic alcohol 22 38 33 47
extraction Al cohol extraction 2.7 3.6 4.2 4.3 Conparison (ratio) 8.1 10.6
7.9 10.9 Exanmple 4 20 HP20 purification 242 g solution of composition 1
obtained in Exanple - 17 1 (containing 15g of SDG dissolved in 2 L of
water was applied on Diaion HP-20 (8 cnd x 60 cmcolum). After washing in
the colum was eluted with 5 L of 40% ethanol (v/v) at a flow
rate of 1 vvmto give a 5 fraction of 39 g (conposition 3) containing 14.3 g

8 L of water,

of SDG  Exanp

| e

1 and the operatlon described above_for. conposition 3 were

r epeat ed tolgi((?@n’FP&BfLPSnésaf 0§5S§G) (é&ﬁ?&iﬁ?ﬁglEGZGL ofpDERLeFh AR wer e
dissolved in 500 m of water_and ap % on_Di ai on HP- &” (8.cnmd x 40 cm

col unm). 102PPL&eAn@BnPhELiaNt RarEr
15% 20% and 40% et hanol (v/v

L each of 10%

sePtfffed with 5
flowrate of 1 vvm The

t HE‘ ¥l BPmCHaSo SRR

a
fractionati BAShasdl £8 & & ShoWAt FH T4BPe QluéEﬁyaﬁa§l§E§Fc¥F§he§u9e8
10% et hanol Subsequent el ution W th 15@6and 20% et hanol recovered 14 1
&f ehangd HU/VYi 8¢ Sff%QWZQPﬁﬁdoél ovy™ rEQp@&FPvély Then,
elution with 40% et hanol recqvered 2. % %f SDG, at _a gygof 1%D€%

g and 16.6 6

nore SDG walTerties 8fedwhe cf’ﬁ‘é’os“lo

) contalnlng

~ Example 1 and the operation described above for

composition 3 were repeated to give fractions of 95 g

(containing 36.6 g SDG), which were dissolved in 500 ml of

water and applied on Diaion HP-20 (8 cm¢ x 40 cm column).

10 After washing withwater, the column was stepwise eluted

with 5 L each of 10%, 15%, 20% and 40% ethanol (v/v) at a

flow rate of 1 vvm.

The fractionation results are shown in Table 3. SDG

was scarcely eluted with 10% ethanol. Subsequent elution

15 with 15% and 20% ethanol recovered 14.1 g and 16.6 g of

SDG at puritiés of 74.2% and 91.0%, respectively. Then,

elution with 40% ethanol recovered 2.9 g of SDG at a

purity of 11.8%. No more SDG was eluted even when the

ethanol concentration was further increased.

20

These results show that high-purity SDG can be

prepared using HP20. For example, SDG is preferably

eluted at an alcohol concentration of 15% or more.

The fraction eluted with 20% ethanol (composition 4)

in this example was subjected to efficacy tests.

25

- 18 -



et hanol concentration was further increased. 20 These results show t hat

hi gh-purity SDG can be prepared using HP20. For exanple, SDGis preferably
eluted at an al cohol concentration of 15% or nore. The fraction eluted with
20% et hanol (conposition 4) in this exanple was subjected to efficacy
tests. 25 - 18 Table 3 Fractionation on HP20 Concentration of Solids (g)
SDG (g) SDG content (9% eluting al cohol 10% ethanol 18 1.1 6.1 15% et hanol
19 14.1 74.2 20% ethanol 18.25 16.6 91.0 40% ethanol 24.5 2.9 11.8 Total
79.75 34.7 43.5 Exanple 5 Efficacy 1:; Effects on |lipids and bones and
effects of Tableodbi n&Tiasr ignar iicdoPPaliB4 St udi es on estrogen-1ike action
usi ng nenopausal nodel animals It is known that after the nenopause bone
mass decreases through the activation of osteoclasts due to 10 estrogen
decl i ne an§opgedéFagdoBo®droti c synREETEg)ESbEogen deDGi eenteyitdi(gjurb the
bal ance of elukiithg mdicabolli sSmto cause synptons such as hyperlipi dem a and

hyper chol este+oterma——0Ovartectom—zed—fenatre rats—are——comonty usedjas nodel
ani mal s of | MpHPPEYAZHoEY TPL O 18 1.1 6.1
15% ethanol 19 14.1 74.2
20% ethanol 18.25 16.6 91.0
40% ethanol 24.5 2.9 11.8
Total 79.75 34.7 43.5
Example 5

Efficacy 1: Effects on lipids and bones and effects of

5 combination with isoflavone
Studies on estrogen-like action using menopausal model
animals

It is known that after the menopause bone mass

decreases through the activation of osteoclasts due to

10 estrogen decline and causes osteoporotic symptoms.
Estrogen decline may disturb the balance of lipid
metabolism to cause symptoms such as hyperlipidemia and
hypercholesterolemia. Ovariectomized female rats are
commonly used as model animals of menopausal symptoms

15 Dbecause ovariectomy induces the above symptoms due to the
decline of estrogen levels. Experiments were performed
using ovariectomized rats to demonstrate the effect of SDG
controlling these menopausal symptoms by compensating for
estrogen loss.

20 Preparation of osteoporosis model rats by
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15 because ovariectony induces the above synptons due to the decline of
estrogen |levels. Experinents were perfornmed wusing ovariectom zed rats to
denonstrate the effect of SDG controlling these nenopausal synptons by
conpensating for estrogen |oss. 20 Preparation of osteoporosis nodel rats
by - 19 ovariectony: Wstar-strain female rats (Charles R ver Japan,

Inc.) were used, anong which 34 aninals were ovariectom zed (OVX) at 6
weeks of age and 9 aninmals were 5 shamoperated (Sham) at the sane age, and
rai sed on not Eurified chow (CE 2; Clea Japan). After 2 weeks, the
ovari ect oni SEBFA&CEOREFe divided into 4 groups (n = 8-9) called groups | to
I V. The sham operated non- ovariectom zed g ro V. =_9) was used as
a 10 positive cont+®FarREFERAY t?m6£§r¥% ?ohgggﬁiggtgEVE¥oE%p?gand group V
were free access for 4 weeks to a gas'c giet.co sisting of AIN-93M M x
purified di &RS-Wi VREGt BESY: OPPRAFAY %ﬁés? Cﬁp}mﬁﬁa.f§r&?oup I, group 15 11

d |V g d.wth basi ¢ di I d ' 19 h of
225bgéﬁ”PsopvﬁéB%s%Sea%éi $PN§88% & “rhaotPr SR Anfcontaiiinds ¥bERSDy
i nati f i,sof | d it Lon ti ly. On
the end Dt B1aR-PRAERRES RenPmy oot FES RaRE abBohaRt.ka 80, RERBEES: omi Yeu
to collect BL%R?i%Hdcﬂb%S?E% EDeCiEghEapggqyr'After 2 weeks, the

8~9)

ovariectomized rats were divided into 4 groups (n
called groups I to IV. The sham-operated non-
ovariectomized group (group V, n = 9) was used as a
10 positive control.
Raising of ovariectomized rats:
Group'I and group V were free access for 4 weeks to
a basic diet consisting of AIN-93M Mix purified diet
without Ca (Oriental Yeast Co., Ltd.).‘ Group II, group
15 1III and group IV were fed with the basic diet supplemented
with 0.1% each of soybean isoflavone (containing 80%),
composition 4 (containing 91% SDG), and a combination of
soybean isoflavone and composition 4, respectively. On
the end date of raising the rats, they were weighed and
20 then anatomized to collect blood and dissect the right
femur.
Evaluation of inhibitory effect on bone mass
decline:
After adherent tissues were removed, the femur
25 dissected from the rat's right leg was dried at 100°C for
24 hours and weighed. As a result, the femoral weight per
100 g of rat body weight in group I markedly decreased as
compared with group V, while group II, group III and group
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Eval uation of inhibitory effect on bone mass decline: After adherent

ti ssues were renoved, the femur 25 dissected fromthe rat's right |eg was
dried at 100C for 24 hours and weighed. As a result, the fenoral weight per
100 g of rat body weight in group |I markedly decreased as conpared with
group V, while group Il, group Il and group 20 1V showed the tendency of
i nhi biting bone nmass decline as conpared with group | (Table 4). Table 4
Bone mass in ovariectom zed rats Fenoral dry weight (ng) (per 100 g body
weight) Goup | 87.91.3 Goup Il 89.51.8 G.oup Il 90.92.7 _CGoup
93.12.6 G d¥pshowed Sme4tsnéﬁapﬁapﬁoﬁnéﬁb#a‘r”a REPSLBRSSNAPRELD ﬁﬁ effect
Plasma was isolated fromrat blood and assayed for triglyceride by an

aut omati ¢ aﬁ8m9§€ﬁd(HFF§cEFPUPIﬁ (€8RLradtd -to a marked increase in

triglyceride levels in group I, group Il showed an inhibitory tendency and
group 10 I'll and group 1V showed significant inhibitory effect (Table 5).
Table 5 BlogébiﬁlEIPEBﬁlﬂéSPeQBI§Vﬁﬁ189ﬁPWééﬁgnF?§ﬁ rats Blood triglyceride

(mg/dl) Femoral dry weight (mg)
(per 100 g body weight)
Group I 87.9%1.3
Group II 89.5+1.8
Group III 90.9i2.7
Group IV 93.1+2.6
Group V 112.8%1.4
5 Evaluation of 1ipid metabolism-improving effect:

Plasma was isolated from rat blood and assayed for

triglyceride by an automatic analyzer (Hitachi). 1In

contrast to a marked increase in triglyceride levels in

group I, group II showed an inhibitory tendency and group
10 III and group IV showed significant inhibitory effecf

(Table 5).

Table 5 Blood triglyceride levels in ovariectomized rats

Blood triglyceride
(mg/dl)
Group I 50.3%t7.5
Group II 38.6t3.5
Group III 32.0t3.2 *
Group IV 28.9+3.1 %%
Group V 24.7X1.9 **

(*:p<0.05, **:p0.01 vs. group I)
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Goup | 50.37.5 Goup Il 38.63.5 Goup IIl 32.03.2 Goup IV 28.93.1 **
Goup-V 24.71.9 ** (*:p<0.05, **:p0O. 01 vs. group |I) 21 The above test
exanpl es show t hat SDG:has an effect on |ipids and bones and that this
effect increases by conbination with isoflavone, i.e. conbination of both
Is effective. 5 Exanple 6 Efficacy 2. Antiobesity effect Fenmale
Wster-strain rats at 7 weeks of age were ovariectom zed and treated with
each sanple once a day by 10 forced oral admnistration using a netal
gastric tube for 14 days after surgery. Each groqg consi sted of 8 aninals
(n = 8). The ani nBhe akpeevkegheekarplesl shewe thet $PechapnanopEseey due to
i ncreased appetite after the nenopause. 15 The sanples used were 17(3
estradi ol aenalppifisi gedchbanes| andnthgbntBiei affech iefEeefied BEnpl e, which
is a major conpound of soybean isoflavone. The SDG sanple was _conposition
4. The resufesbipatinpwiith Fseflavorpanyes. i aombipatonyef ghetBhd® t hat
body wei ght gain was inhibited by intake of 50 ng/Kg SDG 17(3 estradi ol
(0.02 ny/ kgPiéaative- ng/ Kg

5
Example 6
Efficacy 2: Antiobesity effect
Female Wister-strain rats at 7 weeks of age were
ovariectomized and treated with each sample once a day by

10 forced oral administration using a metal gastric tube for
14 days after surgery. Each group consisted of 8 animals
(n = 8).

The animals were weighed to evaluate the effect on
obesity due to increased appetite after the menopause.

15 The samples used were 178 estradiol as a positive control
and genistein as a reference sample, which is a major
compound of soybean isoflavone. The SDG sample was
composition 4.

The results are shown in FIG. 2. Changes in body

20 weight show that body weight gain was inhibited by iﬁtake
of 50 mg/Kg SDG, 17P estradiol (0.02 mg/kg) and 100 mg/Kg

genistein.

Example 7
25 Efficacy 3: Improvement in hot flashes and synergism with
isoflavone
Tests on menopausal model animals
A sharp decline of estrogen levels after the
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genistein. Example 7 25 Efficacy 3: Inprovenent in hot flashes and synergi sm
with -isoflavone Tests on nenopausal nodel animals A sharp decline of
estrogen levels after the - 22 nenopause invites hornone inbal ance and
autonom c failure to cause vasonotor disturbance-like synptonms such as hot
flashes. I n experinmental aninmals, ovariectony of female rats induces a rise
in the tenperature at the tail skin 5 and synptons corresponding to hot
fl ashes anong nmenopausal synptons. The tenperature at the tail skin was
measured in ovariectonm zed rats treated with SDG and soybean i sofl avone.
Pr epar at i on MEMARAUESH dvsite shpamang sinpalapeeyad asttepemig stadrlunie aj n
female rats (Charles River Japan, Inc.) were used, anong which 41 aninmals
were ovari &@ sHusel vas @qieak Sigitwrhanaed 19 ken syt o EwxHams ddr at ed at
the sanme age, and raised on not-purified chow 15 (CE 2; Cea Japan). After a
week, the ovdrdshason A8y expey ingytaldianimad s .niy T igchapy @f fenadhe cal | ed
group I to V. The sham operated non-ovariectom zed group (group V, n = 9)
was used as IRtfosindueeschirifle impitdiend-esPegadianec tidnmithed ks skim G oup |
and group V and non-ovariectom zed group had free access for 4 weeks to a
basi ¢ digt @k i MY cQuyesponding to hot flashes among menopausal
symptoms. The temperature at the tail skin was measured
in ovariectomized rats treated with SDG and soybean
isoflavone.
Preparation of osteoporosis model rats by
10 ovariectomy:
Wistar-strain female rats (Charles River Japan,
Inc.) were used, among which 41 animals were
ovariectomized at 6 weeks of age and 9 animals were sham-
operated at the same age, and raised on not-purified chow
15 (CE 2; Clea Japan). After a week, the ovariectomized rats
were divided into 5 groups (n = 7~9) called group I to V.
The sham-operated non-ovariectomized group (group V, n =
9) was used as a positive control.
Raising of ovariectomized rats:
20 Group I and group V and non-ovariectomized group had
free access for 4 weeks to a basic diet consisting of AIN-
93M Mix purified diet without Ca (Oriental Yeast Co.,
Ltd.). Group II, group III and group IV were fed with the
basic diet supplemented with 0.1% each of soybean
25 isoflavone, SDG (composition 4), and a combination of
soybean isoflavone and SDG, respectively. Group V was
treated with 17f estradiol at 1 ug/day by subcutaneous

administration through the period of ingesting the test
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9B3M M x purified diet wthout Ca (Oriental Yeast Co., Ltd.). Goup II,
group 11l and group IV were fed with the basic diet supplenented with 0.1%
each of soybean 25 isofl avone, SDG (conposition 4), and a conbi nati on of
soybean i sofl avone and SDG respectively. Goup Vwas treated with 17(
estradiol at 1 g/day by subcutaneous admnistration through the period of
ingesting the test - 23 diet. During the raising period, the tenperature
at the tail skin of the rat was nmeasured with a precision thernoneter
BAT- 12R (Physitenp). Ovariectony induces a rise in the tenperature at the
tail skin gliethe pakinButhe theshihgepwesodnhthet edmpyrangest adnthb

i sof | avone and SDG. This effect becane nore remarkabl e by conbi nati on of
both, shoealg tkah egnthearkénwat hekburedewient averéElieiod). Efficacy 4:
I nfl uence of SDG and isoflavone on wuterine weight 10 At the end of the
studi es i nth¥amphetér BRAP-12RS (PheEetampdpsi edashdcheaguiadutes uterine
wei ght. Ovariectony induced uterine atrophy and uterine weight |oss, but
group V treakediwni theltempeshtagdieohtdtHenbaizhekinubgr ithe attopbutwith the
wei ght being conparable to that 15 of non-ovariectom zed group. However,
groups 31 thel Yiseewascanpibabk@ by gngeptioandfshevEdaronef hadt SDG.

inhibiting uterine atrophy. Table 6 Uterine weight in ovariectom zed rats
Uterine wellhhkt éefffectCGbecpme Mdré ré8mflrkable by combination of both,
showing that combination of both is effective (FIG. 3).
Efficacy 4: Influence of SDG and isoflavone on
uterine weight
10 At the end of the studies in Example 7, the rats
were autopsied and measured for uterine weight.
Ovariectomy induced uterine atrophy.and uterine weight
loss, but group V treated with 178 estradiol did not show
uterine atrophy with the weight being comparable to that
15 of non-ovariectomized group. However, groups II to IV

were comparable to group I and showed no effect of

inhibiting uterine atrophy.

Table 6 Uterine weight in ovariectomized rats

Uterine weight (mg)

Group 1 A 93.7 + 3.9
Group II 95.1 + 6.4
Group III 105.5 + 6.8
Group 1V 100.7 * 4.3
Group V 443.9 + 28.8 **%
Non-ovariectomized group 524.3 + 71.4 #**%

20 ***p<0,001 vs. group I
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Goup Il 95.1 6.4 Goup IlIl 105.5 6.8 Goup IV 100.7 4.3 Goup V 443.9
28.8 *** Non-ovariectom zed group 524.3 71.4 *** 20 ***P<(0. 001 vs. group

- 24 Exanple 8 Efficacy 5: Indefinite conplaints-inproving effect in
menopausal fenal es Test tablets containing 3.3 weight% of conposition 4, 5
6.7 weighty of soybean isoflavone and 0.5 weight%of vitamn E were
prepared by a standard nethod. Thirty- three fermales suffering from
climacteric-specific indefinite conplaints associated with the nmenopause
were asked to ingest 3 test tablets (about 600 ng) daily for 10 4 weeks and
to answer aE¥aBBieoBnaire about changes in various synptons according to
the Kupperman nmenopausal index. The results of the questionnaire showed a
si gni fi cant EEfpEagEndnt IndefdniitgoconBaaiBhe; 1WEF8HéHSI?ffeP§tP§ue

arthral gia and nuscl e ache, as well as inproving 15 tendency in vasonotor
dlsorder-l|m@n§9ﬁﬁﬁéﬁsf§méﬁe§s hot flashes and cold flashes. The sinplified
menopausal index (SM) in each nonitor significantly decreased as conpared
with the period bEestetrhdessi santaiwing) 3. 3oveskahpfeod PPBPAPALLBR 65

SDG cont ai ni ng tabl ets Each powder having the conp05|t|on shown in Table 7
5 6.7 weight% of soybean isoflavone and 0.5 weight% of

vitamin E were prepared by a standard method. Thirty-
three females suffering from climacteric-specific
indefinite complaints associated with the menopause were
asked to ingest 3 test tablets (about 600 mg) daily for
10 4 weeks and to answer a questionnaire about changes in
various symptoms according to the Kupperman menopausal
index. The results of the questionnaire showed a
significant improvement in vertigo, headache, melancholy,
fatigue,’arthralgia and muscle ache, as well as improving
15 tendency in vasomotor disorder-like symptoms such as hot
flashes and cold flashes. The simplified menopausal index
(SMI) in each monitor significantly decreased as compared

with the period before ingestion (FIG. 4).

20 Example 9
Preparation of SDG-containing tablets
Each powder having the composition shown in Table 7
was homogeneously mixed in a mixer and compressed into
pellets each weighing 200 mg in a tabletting machine.
25 Then, the pellets were sprayed with shellac on a coating

pan and dried to prepare tablets.
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was honogeneously mxed in a mxer and conpressed into pellets each

wei ghitng 200 ng in a tabletting machine. 25 Then, the pellets were sprayed
with shellac on a coatinhg pan and dried to prepare tablets. - 25 Table 7
Formula 1 Fornmula 2 Fornmula 3 Ingredient Conposition Conposition
Composition (% (% (% Extract 3 30 8 15 Soybean isoflavone (30% 22 15
Vitamn E 9 5 Lactose 18 25 25 Cellulose 5 34 29 Reduced maltose 15
Calcium14 8 8 Corn starch 5 Sucrose fatty acid 4 3 3 ester Total 100 100
100 Exanple 10 Preparation of SDG containing bread 5 In a bowl, 1 g of the
extract contfa@Phfnd 40% SDG of the present invention was nixed with 3 g of

dry yeast, [500 g of flour, 50 g of sugar, an egg, 2 g of salt and 300|n
of water and the mixture was thor Baghp{@kheadeHOrmyda 2 Formula 3
Ingredient Composition | Composition | Composition
(%) (%) (%)
Extract 3 30 8 15
Soybean isoflavone 5 15
(30%) 2
Vitamin E 9 5
Lactose 18 25 25
Cellulose 5 34 29
Reduced maltose 15
Calcium 14 8 8
Corn starch -5
Sucrose fatty acid
4 3 3
ester
Total 100 100 100
Example 10
Preparation of SDG-containing bread
5 In a bowl, 1 g of the extract containing 40% SDG of

the present invention was mixed with 3 g of dry yeast, 500
g of.flour, 50 g of sugar, an egg, 2 g of salt and 300 ml
of water and the mixture was thoroughly kneaded. The
dough was fermented for 15 minutes, followed by degassing
10 and fermentation for further 15 minutes. After degassing,
the dough was divided into 20 equal round pieces, which
were subjected to secondary fermentation for 1 hour on a

baking sheet greased with salad oil and then baked in an
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dough was fernented for 15 m nutes, followed by degassing 10 and
fermentation for further 15 mnutes. After degassing, the dough was divided
into 20 equal round pieces, which were subjected to secondary fernmentation
for 1 hour on a baking sheet greased with salad oil and then baked in an
26 oven heated at 180C for 20 mnutes to prepare bread. Exanple 11 Drink
formulation 5 A solution 1 g of sodiumcitrate, 200 g of glucose and 1 g of
t he extract containing 80% SDG di ssolved in 20 L of drinking water was
adjusted to G Cld nd, th with citru fIavor and
packed in a® Bfﬁohﬁﬁ R% hgpt?e %6e$ﬁ?8 %Sdf?ngr?g?ﬁﬁl tFoh:

| NDUSTRI AL APPLICABILITY Accordlng to the present invention, noveI food
materials rich in SDG (secoi sol ariciresinol diglycoside) known to be a
precur sor oi coggougﬂs having fenmal e 15 hornone-1like activities such as
enterol acto erodiol as well as foods and drinks in various forns
cont ai ni ng can be prepared The devel opment of such SDG cont ai ni ng

f oods and FFH LOEMGAATAON, foods and drinks containing SDGin 20

conbinat on with éio%gﬁ ggee ggbngd ﬁgghe%lkga%gnfgbo %%atl%%%%flt on

heal t h cause th Fove vari‘ous 9 oms “Caused by

bal anced LaRhe g 19" TReL.RYGR %om%%sgaao%vmmas s%ak,%%pqr 0%es.

L of drinking water was adjusted to pH 4.0 with citric
acid and then dosed with citrus flavor and packed in a
120 ml brown bottle to prepare a drink formulation.
10
INDUSTRIAL APPLICABILITY
According to the present invention, novel food
materials rich in SDG (secoisolariciresinol diglycoside)
known to be a precursor of compounds having female
15 hormone-like activities such as enterolactone and
enterodiol as well as foods and -drinks in various forms
containing them can be prepared.
The development of such SDG-containing foods and
drinks, especially foods and drinks containing SDG in
20 combinatipn with isoflavone can be expected to confer a
great benefit on health because they can be expected to
improve various symptoms caused by imbalanced female
hormones such as menopausal symptoms, osteoporosis,
hyperlipidemia, hypertension, obesity, depression and hot

25 flashes or to provide cosmetic effects.
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hyperli pi dem a, hypertension, obesity, depression and hot 25 flashes or to
provide cosnetic effects. - 27 CLAIMS 1. A process for preparing an

SDG rich product conprising: a) extracting a plant material containing
secoi sol ariciresinol diglycoside (SDG with a basic alcohol; b) applying
the extracted solution on a styrene- divinyl benzene adsorbent resin colum;
c) washing the columm with O to 10% al cohol (v/v); d) eluting the colum
with 15 to 40% al cohol (v/v). 2. The @ deess for preparing an SDGrich
product of claim1l wherein the plant material containing SDG is flaxseed.
3. The process for preparing an SDGrich product of claim2 wherein the
flaxseed is defatted flax cake. 4. The process for preparing an SDGrich
product of lany Bneroggsclf@impreresing wHerdiGrrike basdectl cohol has a
concentration of 30-100% (v/v). 5. The process according to claim4,
wher ei n t h&°BaS1 T4 cohol has a concentration of 30-50% (v/v). 6. The
process for preparing an SDG.rich product of any one of clains 1 to 5
wher ei n t h@)basFEFERClo T EHERFNS2Be B RGO IPRRERIi n step a). - 28 7. The
process for gre aring an SDG:ri ch product of any. one of clains 1 to 6

S
wher ei n t h&S5PEORETE T 1S5 P Le Ly Ldss (SPG) with a

basic alcohol;
b) applying the extracted solution on a styrene-

divinylbenzene adsorbent resin column;

c) washing the column with 0 to 10% alcohol (v/v);
d) eluting the column with 15 to 40% alcohol (v/v).
2. The process for preparing an SDG-rich product of claim 1

wherein the plant material containing SDG is flaxseed.

3. The process for preparing an SDG-rich product of claim 2

wherein the flaxseed is defatted flax cake.

4, The process for preparing an $SDG-rich product of any one
of claims 1 to 3 wherein the basic alcohol has a concentration

of 30-100% (v/v).

5. The process according to claim 4, wherein the basic

alcohol has a concentration of 30-50% (v/v).

6. The process for preparing an SDG-rich product of any one
of claims 1 to 5 wherein the basic alcohol contains 0.05-2N

alkali in step a).
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et hanol . 8. The process for preparing an SDGrich product of any one of

clains 1 to 7 wherein the extraction tenperature in step a)

is the boiling

point or less of the alcohol. 9. A process according to claiml1,
substantially as hereinbefore described with reference to any one of the

exanples. - 29

7. The process for preparing an SDG-rich product of any one

of claims 1 to 6 wherein the alcohol in steps c) and d) is

ethanol.

8. The process for preparing an SDG-rich product of any one

of claims 1 to 7 wherein the extraction temperature in step a)

is the boiling point or less of the alcohol.

9. A process according to claim 1, substantially as

hereinbefore described with reference to any one of the

examples.
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