SPECI FI CATI ON METHOD FOR PRODUCI NG SDG, AND FOOD AND DRINK COWRISING I T
TECHNeCAL FIELD 5 The present invention relates to processes for preparing
(secoi solariciresinol diglycoside, see FIG 1), which is a lignan

compound and known to be a precursor of conmpounds having female

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 synptons caused by inbal anced fenal e hornones such as nenopausal

synpt onms, osteoporosis, hyperlipi geRCaFIQRESONY and depression. 15
BACKGROUND ART Climacteric syndrone is thought to include various synptons

caused by horrnonal inbal ameeHODE FOR PRODUGENG 8BCI, i ANDat t he approach of

the menopause and continuepd@b ANEVISRENK YEOMERIBENG 1e nenopause. Known
synptonms 20 characteristic of the climacteric include depression, hot

flashes, etc. The clinmacteric precedes the nenopause, which is associated
with synpt GECHNKCAIaF IELiOpor osis, hyperlipidem a, hypertension, obesity
and depression. These synptons have serious effects on health, thus 25
maki ng 8esi r abl e Theomresentitinvantion sediatiesn to PHAtRSAeFuLIOR her api es
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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 BACKGROUND 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 associlated with symptoms such as osteoporosis,
hyperlipidemia, hypertension, obesity and depression.
These symptoms have serious effects on health, thus
25 making desirable proper treatment. 1In addition to
individual therapies selected for symptoms such as

osteoporosis, hyperlipidemia, hypertension, obesity and

depression, HRT or hormone therapy is also considered to




be effective. Adm nistration of femal e hornones often produces a dramatic
| nprovenent even in patients with nore than one synptom However, HRT

i pvol ves a risk of cancer such as 5 breast and uterine; it also invites
pseudonenstrual bleeding. It can be said that due to the deep-seated
association of HRT wth carcinogenicity and bleeding, in spite of the
expected benefits and the fact that 0 carcinogenicity seens to have been
nostly elimnated by 10 conbi ned use with progesterone, there are still few
cases wherBeneffettideci drdminisseatiin df Pemale leaworias icBgEme t hat
foods with conparable effects to HRT would be hi ghly advant ageous. Under
these circpnsflanessa @ghamaticr impnevément revantdry patiedtsedvilth aidmnt i on
in not only Japan but also the United States.. A typical plant estrogen is
soybean i sothanoose swnptbmis a food material recently attracting
attention. O There -are many findings that support the claimthat soybean

i sof | avone is ef fReweéver agdRAsinvakves st sSigh orfs caareramwth B8 | nbal anced
femal e hornones such as nenopausal synptons, osteoporosis, hyperlipidem a,
obesi ty SandbBepfEsapd@nubeEinge 1t aksq ko5 IRRN m%@&%r nmone- |ike
action. Soybean_isoflavone is contained in_soybean enbryo extracts and

col | ectivel §1agdhRIgentEt ERR, PEaFER; HPOE AR R ViERe i9eeRmi@at®d whi ch exi st
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spite of the expected benefits and the fact that
. carcino;_:;enicity 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
clrcumstances, phytcestrogens have recently attracted

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

A typical plant estrcogen is soybean 1soflavone,
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 i1s known to show a female hormone-
like action. Soybean isoflavone is contained in soybean
embryo extracts and cecllectively means genlstein, 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




receptors due to its structural properties comon to IV estrogens, and it
has been actually reported to selectively bind to estrogen receptor ERI 3
(gnhdocrinol ogy 139, 4252(1998)). The presence of phytoestrogens has been
known for a 5 long tine, and they are known to nmake cows produce m |k

nore efficiently; however, they also induce infertility if consunmed in

| arge quantities. Thus, their use requires due caution. Considering the
safety for humans, enpirically proved safety as a food conponent is nost

10 inportanigtibgbisknamd ibahabhBebRChdeisr1PirapoFtd® €ancer, breast
cancer and male prostatic cancer is nuch |ower and nenopausal synptons are

milder in JappaeseveipnbMBrt6285trodenNbécepton HRD, (HbdceL hOdgy A maj or
reason for this 15 is the isoflavone level in the blood, which is found to

be about temgtiaps2eioo®) . higher in Japanese than Americans. Moreover,
soybean i sofl avone has been shown to have many effects. For exanple, it
was shown to inhiPhé phesencet bf pliyboesstogene diasisken dmown ctorcaa by
experiments with 20 cultured cells or animals and al so shown to inprove
ost eoporsosi soby tibme; oahdnghetieabenknowes ot ptmake prowe spraduce nptbve
menopausal hyperlipidema or to control obesity in nenopausal nodel
ovari ect onmi meder ef§icientdy: bhowevier udthey rahse htvduse nbh et 1 hbky sbfbean
25 isoflavone is a plant estrogen expected to inprove many synptons
i ncl udi ng neepguusdl ini LargpgAuantéties; ¢ Thus hg&@mrtw ¥e@uiXRF age
I nt ake of i soflavones
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, 7578 (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 1isoflavone is a plant 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




I n Japanese is about 20 ng daily. Positive ingestion of - 3 | sof | avones
I s reeomended and the Japan Health Food and Nutrition Food Associ ation
rgcomends 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. In addirikQBnks HEOFbavANBRdedBANACERRONEPLS BehleH FAO3 and
phyt oest rogens are known, such as prenyl naringenin contained in hop,
counestrol gagraitAefd Foodl hekbaia8fdn recomnendli ghstahiiedd! igbake cofpounds
contained In flax. Geographic analysis shows that the najor sources of

phyt oest r ogens9ar mg daf kaveatliednicbelaashetconvaindsy foodd5ihi gnans in
North Europe. Statistics show that both areas enjoy nore benefits from
consunpt i onreflLapiant testfoodsnfort hanfihgonehitngestisnas Eni termedoby t he

| ower incidence of breast cancer and the | ower severity of nenopausal
synpt onsd 2@ obdsi forospeddfdedt henlibt bse . cbapbhavienesahavig thehor nonal
action require considerable caution when being ingested; researchers rank
i sof | avones agtboriigasddonaoft khe Mipighry phyHeaisthogkabornandciobfaneas

evi denced by the presence of findings show ng the epideniological utility
25 of isof|g§oﬁé§eaﬁad|p§ﬁ§ﬁ§;ve materials on the basis of thé bone

resorption controlling effect.
. In addition to isoflavones, many components called
10 phytoestrogens are known, such as prenylnaringenin
contained in hop, ccumestrol 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 the 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 actilve

components showing a female hormone-like action such as




A lignan conpound contained in flax (flax |ignan) was shown to be
-converted by enteric bacteria into active conponents showing a female
hgrnone-like action such as - 4 ent erol act one and ent‘erodi ol (Nature 298,
659 (1982)). It should be noted here that a study of Thonpson et al.
showed that |ignans contained in flaxseeds such as SDG are converted into
active conponents with high efficiency 5 anong |ignan-containing plant
materials (Flaxseed in Human Nutrition, Chapter 5 (pp. 82-98), academ c

press, AQCSenPeps3abt8fs)inal BntbEsaiBINENatdME 94 | €66 O dg2 | peused on
flax lignan. Flax itself has been used tor food since the 10 Neolithic Age

through thespagl@nbeCheekd er8ntRatEgyptudy of\UEhdlywon Cet hel present.
However, there are difficulties in directly digesting flaxseeds due to

their hard shewed, thAtghigaanandohit8in&d Uin tfEaxsed dis i SiticHf as yS® g C

gl ycosi des, and the presence of antagonists of vitamn B. 15 In addition,
fl axseed oi tongestiedephtdl activdetenmponentorwitiedalgie of £idbemdyh cont ent
of unsaturated fatty acids. Therefore, it has been used nostly for

i ndustriSal ambnpuli@nan-achtatbiugaplantimaténtalse(Blasséeddin rHuegran. | n
Japan, it should be noted that the intake of 20 |ignan-type plant estrogens
is low, eveNuthdtghnthGhapteke5 OPPi sb&2t2¥bnezcademie pressatAeLat a
certain level from the intake of bean products in an ordinary dietary
life. HoweBEessiEW2PBdYs rich in flax lignan are on the market, and it is

desirable to develo food materials in which the
p this manner, much attention is focused on flax

. lignan. Flax itself has been used for food since the
10 Neolithic Age through the anclent 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.
15 In addition, flaxseed oll is susceptible to deterioration
because of the high content of unsaturated fatty acids.
Therefore, it has been used mostly for industrial oill but
. not attracted attention for use as a food in Japan.
In Japan, 1t should be noted that the intake of
20 lignan-type plant estrogens is low, even though the intake
of isoflavones can be evaluated at a certain level from
the intake of hean 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
25 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

- 5 -




25 abovenenti oned problens are solved. On the other hand, a report proposes
the use of |lignan conpounds contained in flax as food additives. JPA

HEl - 11- 221048 descri bes 'that nethods for relieving or -: 5 e preventing hot
flashes, osteoporosis, sleep disorders, vaginal dryness and prenenstrual
syndronme using isoflavones, |ignans, saponins, catechins and phenolic
acids, and nentions that flax lignan as an exanple of 5 |lignans. Japanese
Pat ent No. 306525 di scl oses |ignan conpounds as di scol oration inhibitors,

and ment i ongrekXens ng? hodX FMRshedf, Iols&@agsoﬁegmgunéieeﬂowgemekbe
physi ol ogi cal action of flax lignan is yet to be explained. As for

processes f alagih@aidriygielsisands pridmenatenbiNeyndiome, d88ngl8 rel ates to
processes for extracting lignan from flaxseeds. This patent describes

processes cdyoflavedesy ddigmlanext sapiondnsf ochteetihy andcehnenelion and

al kali treatnent. Japanese Patent No. 3065925 di scl oses processes in

whi ch al coh@ciebst,r arids mentiand itiyadn £18% dhigoasi ds aonezatmpleeceffrom

fl axseeds are treated with an enzynme or an acid. However, these processes
| nvol ve Sonplignagiseps Japansise Patead Nopr 806585t disclredacdignens.

Mor eover, these processes provide only products with low amno acid
contents, ewrompovRdgh as sseaderatd ondwhibdtees.2end BanthopsofBEnas

DI SCLOSURE OF THE | NVENT-1.ON An obj ect of t he present |nvent|on is to
devel op ef fafcieaampdieo Ofs ddgmady qamPeandsy sbhewever, 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 tc 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 aclid 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;like activities such as
enterolactone and enterodiol so that novel food materlals
containing SDG can be practically available.
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25 (secoisolariciresinol diglycoside) known to be a precursor of conpounds
havi ng fenmal e hornone-1li ke activities such as enterol actone and enter odi ol
s@ that novel food materials containing SDG can be practically avail abl e.
- 6 Anot her object of the present invention is to provide foods and
drinks of any shape and category including healthy food and /or

suppl enents, which contain the novel food materials of the present

i nvention and 5 which are effective for preventing and relieving various

synptons caused bynbbahao®gecite bl thoE&eaeﬁ_t( RhiBBEHbY, is€8br ogen) such
as nenopausal synptons, o0steoporosis, yperli pi dem a, hypertension,

obesity, depresdiden favdsh@ind idrdsikes ofl @nfhehiapecanar sateguggd attention on
phyt oestrogens and carefully studi ed the physiol ogical action of flax

| i gnan, w t indleadiesuhealtily Fod @ndai/oed supplleaxnitisgnahichagoatiaphi si ngly
found to be effective for various synptons caused by inbal anced fenal e

hor nones sudiheasoifeInfoogh madle rsiais @fs thes pregendsisvehypent andi on,
hyperli pi dem a, obesity, depression and hot flashes. The inventors also
devel opell pmbdeds egef @f fefdtisiec fidry preyeating and geddeyvdngovndiSDS
contained in flaxseeds or the like at high yield. In the present 20

i nvention, #YPIPGemsreEasesl tiodmdiadiang eggdle Rormpnggsdeydmariddfatt ed

resi dues thereof is extracted with a basic alcohol. According to the
pr esent i nv@ftragen) sych as menopausal symptoms, osteoporosis,

hyperlipidemia, hypertension, cbesity, depression and hot

. flashes.

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

15 menopausal symptoms, osteoporosis, hypertension,
hyperlipidemla, obesity, depression and hot f£lashes.

The inventors alsc developed processes for
efficiently preparing a lignan compound SDG contained in
flaxseeds or the like at high yield. In 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 alcohel and hydrolyzed simultaneously:
material-derived amino acids can alsc be efficiently
recovered.

Conventional processes in which extraction and




surprisingly found that a |lignan conpound SDG can be recovered at high
yield-even if the material is extracted 25 with a basic al cohol and
hydrol yzed sinultaneously; material-derived am no acids can al so be
efficiently recovered. Conventional processes in which extraction and It
hydrol ysis separately take place substantially required three steps

I ncl uding a concentration step between the two steps. In contrast, the
processes of the present invention allow the |Iignan conpound to be

extracted i fvQP61ys3kCRepaPatBey BRieCHTabe PABHBARELNELY RddiLrant!y.
Brief Explanation of the"Drawings FIG 1 shows the structural fornula of

SDG.  FIG gnshawstepandaeiuBingdy wWBh&8htate6n &@e?nséamwn@ffw_t
test. FIG 3 shows inprovenent In hot flashes and effect of conbination

with isofl ayeaps.Fl Bn ¢onhewsti NdREI ProcesosP| af Nthei pesamtlg effect in
menopausal females. 15 THE MOST PREFERRED EMBCDI MENTS OF THE | NVENTI ON The
active conpgneshtiont Ae1pwethast lignant compShki taybbeeptepated fi1 conany
nat ural sources containing lignan, especially SDG For exanple, lignhan is
cont ai nesl ast2pl 20 thakgSDG vhol begpaeparedeunesysefhiabembly. corn, rye,
buckwheat and wheat. Fl axseeds are especially preferred as sources of SDG
because they are reported to contain
Brief Explanation of the Drawings
'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 females.
15
THE MOST PREFERRED EMBODIMENTS OF THE INVENTION
The active component in the present invention SDG
. may be prepared 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
1ignah 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, l.e. residues from




| ignan at 800 ng/ Kg, which corresponds to 100 tines that whole-grain
cereats. 25 SDG nmay 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
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 flaxtedtioorf F1lah@eclceHARAENRKaNECOPBL ARG RALLEAS £aaRt ai ned
in fl axseeds and the other is polynerization of |ignan conpounds via sugar

chains. In vake @ast wRINg Hiscaddeidcbenuspaoagsagstl ebr RA¢RakbLER ,SDG
wer e devel oped in which deconposition and 10 extraction take place at the

same tine. butshodf eFiflectivelgbheedolfoentdodncl ude those normally used for
extracting plant materials, especially those suitable as food materi al s.

Al cohol s for foodTwar poimtst shoulldbbe, netgd abbhénpkocetsbasokorpropanol, 15
i sopropanol and butanol. Al cohols used for extraction nust be prepared at
a concendr apirepaxiang &S fnom deffavteducdpal gakechaPndedst thbe extract ed,
preferably 30-100% (v/v), e.g. 50% (v/v) alcohol. The extraction

ef ficiency paesieaceuctfhaudcopedysedchprigesegoniotibnd SDGEinxsheds and

concentration shown above under al kaline conditions so as to hydrol yze
sugar chai n¥bgn@ther dg Podirmerigétd@nspE lignan compounds via sugar

chains. In view of these points, efficient processes for

. preparing SDG were developed in which decompeosition 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. Alcchols for foods are
most suitable, e.g. methanol, ethanol, propanol,

15 isopropanbl 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) alcchol.

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




Thus, the basic al cohol extraction of the present invention, i.e. the
processes conbi ni ng hydrol ysis 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 contained in
fl axseeds are extracted in the formof amno acids by basic al cohol
extraction nore efficiently than conventional processes. The extraction

sol ution is cyitiadblen lﬁﬁ%ra&se@a%nta%e ax@rattéd fal @ﬁeefseﬁsoef ahliay cake.
However, it may be wused in smaller anobunts in circul ati ng extraction

appar at uses aedidiebyt R iR tadlkoBoAC exteactiba Ablkal kresedehniyhenhasi c
al cohol extraction step nay be of any type suitable for food

manuf act uri e@nventiondl Marddeshls.concentration of NaOH to be added is
0.05-2N NaOH, nore preferably 0.1-0.2N, depending on the anount of flax
cake to be treatefhe Badiracaioahsblattibactisosudaanhbe asefll thedmounsds 15
shorter period than conventional al cohol extraction, wthin 30 mnutes to
3 hours,5typifcd-20 dadds kxoess af flasmchi&eper HowewerThdtembayabei on
tenperature is preferably the boiling point or |ess of alcohol, e.g. room
t enper at ur e used7GO wradl le agmeunttisodal cdrcrdetiog edtxppadanus i s used. The
treatment can be performed at higher tenperatures if a pressurizable
extracti on apparatuses rather than batch processes.
The alkall used in the basic alcohel 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 alcchol 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 bolling 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 weight% SDG to raw materials welght can be

exXxtracted with a basic alcohol of the present invention.

- 10 -




apparatus is used. Extracts nmust be finally neutralized with an acid,
preferably an acid suitable for food manufacturing such as 25 acetic acid
aqd hydrochl oric acid. The acid is added in an anbunt necessary to
neutralize the extracts. 1-2 weight SDGto raw materi als wei ght can be
extracted with a basic al cohol of the present invention. - 10 The
SDG-rich product of the present invention contains amno acids such as
glutam c acid expected to be effective for recovery fromfatigue and

| nprovenent rpé gbtaki kN, pAs@uct abf Nthe i poéSeict NEnvertt i eniccmet @tng he | ke
presumably 5 taken up into nuscles to directly provide a source of energy
in anbunts ak@Hb 8cilfst saeh g¢eqletambanaSDGexpédoted oteiches efifeatctiwel by
conventional techniques. Therefore, the present SDG contai ning conmposition’
can be i ngegbedrasoveryi from PatiguéhandoimpodévemémwodobHrvitabktyr amdan 10
additive in a food or drink to provide benefits for recovery fromfatigue
and i nprovewehinef iIBvabiucynenanddiieucbnetortthseclikenppaumainly SDG rich
product can be directly used as a food naterial after desalting because

it is subst&nkenl by finte musalegahogdirectlyceosevbde atsqure@nohe furt her
purified into a richer food material in a purification process {qQ increase
the purity. eRaygypini pmeaRtsnabauhnBolBstines greater theR PREWIER uri ng
can be applied, such as the use of activated. carbon S

ilic el

rever se- phaBECABEE s eXEPRFtaRIPE GPRRENS °H?%iﬁ??%%%§%ﬁ%'ad@%gﬁ%%?r?ESins

(O o e ERey brb2dRt*Bhe- CORTRTALNG"EURPEb LRI o' dah 8" 17905 EER' B

. 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 wvitality 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 1n a
purification process to increase the purity. Any
purification technigques 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 techniqgues such
as CPC (centrifugal liquid-liquid separation),
crystallization or differentiation based on the difference
of the solublility in a solvent.

25 To sult 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
differentiati on 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

hi gh-purity sanples can be prepared by repeating preparative HPLC col um -
11 | chromatography on ODS. According to the processes of the present

i nvention, SDG can be incorporated into foods/drinks as a |ignan conpound

effective foh BrakbBraphyt 8R2BSE DY degrading 5 viscous materials contained
in flaxseeds that were” difficult to incorporate into foods/drinks due to

the presence of gHeBrdifigoys WRkeprakbessdBust obhai peds&t fhednpionuct can
preferably be dried into powder by standard techni ques such as vacuum 10

concentrati gng cRhabedAnicogpeiratiedeintdr ¥oods/dbenkEoas, at hegparsent

I nvention al so provides novel SDGrich food materials extracted by the
processes Okompeundr effetctivecforohealth BBGntenAnteotyndegradlisgobt ai ned
by the present invention are colorless, odorless and 15 tastel ess and

hi ghl y s®l ublisconswabderdalsr coaltainéd incfghrseed8BCthat whze they can be
eaten al one as powdery foods or in powdery foods such as soy flour or can
be used as didfdcaddi tiovdncorperatgr dnker feadsy d5dnkandugr taksheThe present

i nvention al so provides oral 20 conpositions that all ow 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 alsc 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 especlially 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

i nvention were found to be especially suitable for preventing or relieving
vari ous synptons caused by 25 inbal anced feral e hornones, especially
estrogens. The SDG containing foods of the present invention can be
prepared so that they contain SDG in an anpbunt corresponding to a daily

I ntake of 1 ng-1000 ng, nore - 12 preferably 5 ng-500 ng, nost preferably
10-250 ny. The dose of SDGis selected to suit the intended purpose of

the food, fBEeféi‘HB'l? $0mgus00 g,  M6stSpréfefaTs hew2Hy ma. f orme suit abl e
for continuous ingestion on a daily basis. 5 However, foods can contain

doses of upghee5B8@ BDG fier sed¥etphetovnselt nitie heedndydepbrpése ao® desired.
The SDG containing ratio is selected to be relatively higher in food forns

with | ow waikge €esBlSnForseshmpieptodryyd6 angistor wsél £ sfoods rhaviu@ct s

t hensel ves 10 consuned in small amunts. Foods containing e.g. 0.1%-90%
by wei ght oh Sbcmcanihbebldevebopedntinkong imgestienueon ahdallwntka&eisaryi ng
with the purpose. In the case of products having a high water content .and
t hensel vis Howewee] ifrodar genagontainsdesessofirupkto 360 amd. r€9Hrt f oods,
the SDG content can be appropri at el decreased, preferably in the range of
0. 001% 10% lkeyampilght whieor moxgnpealtipceffent rantceesdFedhe present

i nvention can be used as materials for regular_foods as well as functional

20 foods and di et Th¢ SDprersaidingaabliesisiselehtedotl Bfe

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 Jjuice 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 contaln any
conventional excipients including, but not limited to,

cellulose, lactose, dextrin, powder sugar, corn starch,
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'solid foods such as bread, biscuits and cereal bars; and |iquid foods such
as jurce and soup. Functional foods may be in a processed form such as
powder, granule, tablet, soft capsule, hard capsule, internal nedicine 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, cellulose, |actose, dextrin, powder sugar, corn starch, - 13
reduced nmal tose and sucrose fatty acid ester. They may be coated with any

material suid@blss fii1€08d | e | e+l Gathy adidi ddvEt.edhey skl bac,

carnauba wax and sugar for noisture resistance or other purposes. O her

functional COMRANGALH ényﬂﬁaberf&ﬂ%it%bqe 2Bt exheply fRheEiakS BUEh as
vitam n E and pol yphenol and nminerals such as cal cium They can al so be

used in drifiks tfieiitealitohy sHELPES £ Scarhedds pasl ahBesligdt Gors aodlithivey in
water, their taste and odor having no significant influence on

f or mul at i onfesiktahitey okabtherf pavessek.i nOahesr Fanst {oal componaatkea, soft
drinks and health drinks (including powdered health drinks). In the case
of regubar mhby e faddesl, e.greantbendzohtdosterfialsOducty/ad vikamghnE can be
selected. In the case of concentrated drinks, the maxi num dose can 15 be

| ncreased depkmbilyphemoilhendomtrexals issiehdegr ealchgmsuf fi ci ent data have so
far existed about the conparison of effectiveness between SDG and

i sof | avone.  CofieY sotn tak3e kg usad dmd@ninks &ondiealidy dURPPSES show
that SDG has an efficacy conparabl e or superior to 20 .isoflavone and that
conbi nat i orPeFaRse t‘P%rB‘&%%% }9h csolubility in water, thelr 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 be increased depending on the concentration degree.

No sufficlent 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 thﬁt 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 t¢ provide a dailly intake of
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significant effects. Foods in which SDGis conbined with isoflavone were
first sprovided by the present invention, and therefore, foods and drinks
that -are very effective for various synptons caused by inbal anced female
hor mones 25 such as climacteric syndrone, osteoporosis, hyperlipidem a,
hypertensi on, obesity, depression and hot flashes can be provided.

| sof | avone is added to provide a daily intake of - 14 10-90 ng, for
exanpl e. EXAMPLES The followi ng exanples further illustrate the 5 present
invention. Esagpl mgl £B¥t eaahbea.nethod To a suspension of 1 kg of
commercially available 10 flax cake in 10 L of 50% et hyl al cohol was added
400 mM of 4N NaCOH The tenperature was raised to 500C with stirring, and
the m xture was extracted for | hour. The extract was neutralized with
acetic aci deggapiptiggn filtered and concentrated under reduced pressure to
give 242 g of a 15 basic al cohol extract (conposition 1). For conparison,
an extract was pr@her £61Wovingt exadpleg fNafther. £11d90ratoftid ax cake was
extracted with 1 L of 50% ethyl alcohol at 50*C for 4 hours, and then the
extract Sasptekeatednsedtdonbi ned with 40 mM 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 (conposition 2).

Example 1

Extraction method
. To a suspension of 1 kg of commerclally 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 {(compositicn 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 cn an ODS column

- 15 -




Example .2 25 SDG anal ysis nethod and results The ampbunt of SDG extracted
I n the above conpositions | and 2 were conpared by HPLC analysis. The
apal ysis was perforned on an ODS colum - 15 Mat eri al Solids recovered
SDG content Basic alcohol 1 Kg 242 g 15 g extraction Al cohol extraction
100 g 11.1 g 1.3 g Exanple 3 Am no acid analysis and results Flaxseeds are
known to be rich in protein, but it 20 seens difficult to extract at high
concentrations of alcohol. Thus, an am no acid analysis was perforned to

exam ne whe t €qanyn c nt regse asi c
al cohol treg? 6sgglagea3hr%hgsgegg @ﬂi ﬁ&%%£§2$%§W}é€£E§% ELEHXPSO mm

Nomura Chemy ﬁathb rekbflcd ofNolD€ PFESEPEEE Phoboddetfé 4éidf ! a0r@acetic
acid) at a Iom/r te of 1 mM/mn under gradient conditions of 10% -~ 80%

acetoni trilgjgyeraBeNbhUl enl/mbE 6RAUIMgYEE1BREI EOREtt Do tHf albly et ect or
at a wavel ength of 280 nmand quantitatively analyzed on the basis of peak
hei ghts. Sgopl geevBhetiesbedven BahenutesUti Dhe column was monitored
5 with a UV detector at a wavelength of 280 nm and
quantitatively analyzed on the basis of peak heights.
Samples were tested in water solution.
The results are shown in Table 1.
. Under these analytical 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 extracted with a basic alcohol than

composition 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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The results are shown in Table 1. Under these anal ytical conditions, SDG
can be 10 detected as a peak appearing at a retention tine of 3.8 mnutes.
It was shown that the yield was about 20% hi gher in conposition 1
extracted with a basic alcohol than conposition 2 extracted with an

al cohol. 15 Table 1 Increase in recovery by basic al cohol extraction

am no acid analyzer 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 gghjsvedifi SR8Ly£EOPt BNt SchD ShideN d0L R GriEl ydiad evpdemext ract ed
in only small anmounts by conventional techni ques, especially an 8.1-fold

i ncrease inLgBgoeXdPACHELRO@) . gl utam ¢ acid which can be expected to be
effective for recovery fromfatigue and inprovenent of vitality and about
8 to 11-fold increneesed@lt® &he SWoWENis TEbleri No AHed ngreds (prdiesd aken
up into nuscles to directly provide a source of energy such as valine,

i sol euci ne pagelieuni basishaltool hakttaetkomcachvizveddrigheantcorntantse
efficiently recovered by the process of the present invention and thus
denonst rsat i of aimdénat abidy tbabvfwehe exbrastedfin enky eemil iameuntsn. Tabl e
2 Increase in amno acid recovery by basic al cohol extraction O Amounts of

anmi no aci dsbgxtpavestiional techniques, 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 1ll-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 efficlently 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 wyz1ine 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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per g of flax cake (ng) Gutam c Valine |Isoleucine acid Basic al coho
extraetion Leucine 22 38 33 47 Al cohol extraction 2.7 3.6 4.2 4.3
Conparison (ratio) 8.1 10.6 7.9 10.9 Exanple 4 20 HP20 ‘purification 242 g
solution of conmposition 1 obtained in Exanple - 17 1 (containing 15g of
SDG dissolved in 2 L of water was applied on Diaion HP-20 (8 cnm x 60 cm
colum). After washing in 8 L of water, the colum was eluted with 5 L of
40% et hanol (v/v) at a flow1rate of 1 vwmto give a 5 fraction of 39 g

oo Pbed abolgoRERiRLRlgsdof Sne) FRERLFATEA o 't A0 daEePREAS! | On

descri bed abov tiron re repea to glve ractlons of 95 ¢
o iy 8, B A S 5 S, it
wihuater WRERSELITR on BT lbkodu Ty ookt st 2o
e fractionation results
are shown '@Ogagiﬁa3015PGVv) at a flow rate of 1 vvm to give a
5 fraction of 39 g (composition 3) containing 14.3 g of SDG.
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$ % 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% ethanocl. Subsequent elution
15 with 15% and 20% ethanol recovered 14.1 g and 16.6 g of
SDG at purities 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
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was scarcely eluted with 10% et hanol . Subsequent elution 15 with 15% and
20% etshanol recovered 14.1 g and 16.6 g of SDG at purities 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 nore SDG was el uted even when the ethanol
concentration was further increased. 20 These results show that high-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 (cogpgskt 30N PracktBohBtSofXaAPiR20W@s subjected to efficacy tests.

25 Table 3 Fractionation on HP20 s Concentration of eluting al cohol

Solids (g) SDG (g) SDG content (% 10% et hanol 181.16.1 15%

h | 1914 h | 18. 251 91 0
Toval 79 753y 4435 ExaRbe o €11 Fatyd (8 o S N I ana
2

effects of ination with isoflavone Studies on esLnggn_LLkgﬂaction
e Sl B e B DLl e
15% ethanol 19 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. Ovarlectomized 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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10 estrogen decline and causes osteoporotic synptons. Estrogen decline may
di sturb the balance of lipid netabolismto cause synptons such as
hyperli pi demia and hyperchol esterolem a. Ovariectom zed fenale rats are
commonl y used as nodel animals of nenopausal synptons 15 because

ovari ectony induces the above synptons due to the decline of estrogen

| evel s. Experinents were performed using ovariectom zed rats to
denonstrate the effect of SDG controlling these nenopausal synptons by
conpensatlng %% ec%%h ogen | oss. 20 Preparation of osteoporosis nodel rats
by - 19 ri j‘to ‘Wstar-strain female rats (Charles R ver Japan

Inc.) were used, g&g%ﬂ@%%ﬁ%a@m' ﬁ%@@cn%%geﬁmgtzgaﬂam at 6

weeks of age and nimal's were sham operated (Shan) at the sanme age,

and rai sed G N9t A gk glcmn@cﬁhachcbﬁaaﬂiﬂﬁﬂb whkker 2 weeks, the
|

ovariectom ze rats were di'vided into 4 groups (n 8-9) called groups |

to IV. The ShapRR&HISEABVIOVA 8CweBkEedfIhger ahdr UANYmalls=wBewas
used as a 10 positive control. Raising of ovariectom zed rats: Goup | and

group V ¥er gHanfepaiedsd f(Bhah)watkihieosamebagie¢ dndt radsedsbnngotf Al N- 93M
Mx purified diet wthout Ca (Oriental Yeast Co., Ltd.). Goup IIl, group
15 111 and guxdEied wiicw f(@E V3;t [Cliclae Japang .di af tewpRl weeksedthai th 0. 1%
each of soybean isoflavone (containing 80%, conposition 4 (containing 91%
SDG, and a commdiievdicrdrzesf rats were divided into 4 groups (n = 8~ 9)
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 III and group IV were fed with the baslic dilet supplemented
with 0.1% each of soybean isoflavone {containing 80%),
composition 4 (containing 91% SDG), and a comblnation of
. soybean isoflavone and composition 4, respectively. O©On
the end date of raising the rats, they were weighed and
20 then anatomized to collect blood and dissect the right
femur.
Evaluaticon 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 welight in group I markedly decreased as

compared with group V, while group II, group III and group
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soybean i sofl avone and conposition 4, respectively. On the end date of
raising the rats, they were weighed and 20 then anatom zed to collect bl ood
and dissect the right fenur. Evaluation of inhibitory ‘effect on bone nmass
decline: After adherent tissues were renoved, the fermur 25 dissected from
the rat's right leg was dried at 100C for 24 hours and wei ghed. As a
result, the fenoral weight per 100 g of rat body weight in group

mar kedl y decreased as conpared with group V, while group Il, group Ill and
group - 201y \éh%be%\&ECEPQecetn%%%%fgrc>6fO&nhaB'ﬂ%'ihgngohenﬁagasaeéﬁhénasas

conpar ed mnth group | able 4). "Tabl e Bone mass in ovariectom zed rats

- Fenor al dry geru%pq qTaedy wglght) Goup | 87.91.3 Goup Il
89.51.8 C}oup III 90 92. Goup 1V 93.12.6 Goup V 112.81.4 5 Eval uation

of lipid nmetabolisminproving effect: Plasm was isolated fromrat bl ood

and assayedriadle W BN fdsde 1By ovardeasniizedarakyzer (Hitachi). In
contrast to a marked—Tncrease TtTTgtycertde tevetsTin group |, group 11

showed an inhibitory tendenendthratp weight (mg)

(per 100 g body weight)

Group I 87.9+£1.3
Group II 89.5+1.8
. Group III 90.9%2.7
Group 1V 93.1+2.6
Group V 112.8+£1.4
5 Evaluation of 1i§id 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 effect

. (Table 5).
Table 5 Blood triglyceride levels in ovarlectomized rats
Blood triglyceride

(mg/dl1)

Group I 50.3%7.5

Group II 38.6+3.5

Group III 32.0Et3.2 *

Group IV 28.913.1 *#

Group V 24.711.9 **

(*:p<0.05, *%:p0.01 vs. group I)
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10 11l and group IV showed significant inhibitory effect (Table 5). Table
5 Bloed triglyceride levels in ovariectom zed rats Blood triglyceride
(pg/dl) Goupl50.37.5 Groupl138.63.5 Goupll132.03.2 G ouplV28.93.1 **

G oupV24.71..9 ** (*:p<0.05, **:p0.01 vs. group |I) - 21 The above test
exanpl es show that 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 Fenale
Wster-strain ratggl .f NRCYR o3UfpIBLCsnolY BHEECEOR RED aRdebEgaECD Wi th
each sanpl e once a day by orced“oral adm nrstratron using a netal

gastric tube,f aipldcdann abiel SaOThL: FRIR GERUBLCOBLeREEsOpyS ani mals

(n - 8). The ani S were wei gh to eval uate the ect on obesity due to
i ncreased aRRRlinLataAlbntwilthe 1%87083Wse., 12eTheonBIRkeSoHSEE WBtA 1413 _
estradiol as a positive control and genistein as a reference sanple, which
IS a maj or eFFHAYRE . 0f soybean isofl avone. The SDG sanpl e was

5
Example 6
Efficacy 2: Antiobesity effect
FPemale 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 welghed to evaluate the effect on
obeslty due to increased appetite after the menopause.

15 The samples used were 178 estradiol as a positive control
and genistelin 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 galn was inhibited by intake
of 50 mg/Kg SDG, 178 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 mencopausal model animals

A sharp decline of estrogen levels after the
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conposition 4. The results are shown in FIG 2. Changes in body 20 weight
show that body wei ght gain was inhibited by intake of 50 ng/Kg SDG 1713
estradiol (0.02 ng/kg) and 100 ng/Kg genistein. Exanpl'e 7 25 Efficacy 3:

| mprovenent in hot flashes and synergismwith isoflavone Tests on
menopausal nodel aninmals A sharp decline of estrogen |levels after the - 22
menopause invites hornone inbal ance and autonomc failure to cause
vasonot or di sturbance-1ike synptonms such as hot flashes. In experinenta

ani mal s, gxﬁrﬁgg%{gﬁ%sgLfanm' forhdhd &Qlﬂggsgce shaCalBohbfiLLCERELRELT © Al

the tail nptonms Correspon o hot flashes anong nmenopausa

Synpt ons. Tg%wkt%hmgggag@o%rt A stAirbapkkn 1YRE gyﬁﬁ%ﬁg, shBhOYa h&Et om zed

rats treate soybean i sof | avone. eparation of osteoporosis

nodel rats ovalrd. e B@%*: j r- hg f bav(&hakbpg1& ver
Japan, IncE}aﬁé%g'usg?;%b né“%&?%% E?HggFﬁéI§G§£§g&eovgriect%ﬁ?zed at 6

weeks of ag ,aacgd iﬁxd@@é@las WRle 13N 3Me eBAbaraduet hbcthameadgeskand raised
on not-purified chow 15 (CE 2; Clea Japan). After a week, the
3va” ect9m z29d Rinptoy CotindsFRMdiRigo td BoeUEsatRes ZmOhgCcmkhegagsaup | to
| 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 1soflavone, SDG (composition 4}, and a combination of
soybean isoflafone and SDG, respectively. Group V was

treated with 17p estradiol at 1 pg/day by subcutaneous

administration through the period of ingesting the test
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The sham oper at ed non-ovari ectom zed group (group V, n - 9) was used as a
posittve control. Raising of ovariectom zed rats: 20 Goup | and group V
apd non-ovariectom zed group had free access for 4 weeks to a basic diet
consisting of AINN 93M M x purified diet without Ca (Oiental Yeast Co.,
Ltd.). Goup II, group I'll and group IV were fed with the basic diet

suppl enented with 0. 1% each of soybean 25 isoflavone, SDG (conposition 4),
and a conbi nation of soybean isoflavone and SDG respectively. Goup V was

treated with 1713 estradio] at 1 ug/da suhcut aneous . adm nj stration
t hr ough thedb%F'rodDBFiPﬁgEE?iﬁﬁifﬁggt%%:ffgq' Jdhe jtempergtire gt ithe ¢ he

W th A ptocEatbnERERCPRORBEcF *BATES A PHERT (EhH] & REFTLETMhy | nduces o
e e chemER LU Rk 102 Lhks Pl OF (iekflordif Frffed 2° Voo
(omarkabl o BeSOth Pa) PRagL-RPLRe coNONS N Dok 0T e el BN 1o
oL 5, b LBASREE UiEushdhcy InBuRtIL d, LiGeLaioneviie 00
uterine veighis LeE8ctPHbcEn@URoYe! FEREERANIE oy TEoRSIAREIoH ¥ dhawat, show
showing that combination of both is effective (FIG. 3).
Efficacy 4: Influence of SDG and iscoflavone 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 welght
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 _ 93.7 £ 3.9
Group 1II 95.1 % 6.4
Group III 105.5 ¢+ 6.8
Group IV 100.7 = 4.3
Group V 443.9 1 28.8 w*¥
Non-ovariectomized group 524.3 + 71.4 *¥%%

20 *%¥*¥p<0.001 vs. group I
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uterine atrophy with the wei ght being conparable to that 15 of

non-ovari ectom zed group. However, groups 11 to |V were conparable to
grdup | and showed no effect of inhibiting uterine atrophy. Table 6
Uterine weight In ovariectom zed rats Uerine weight (ng) Goup 193.71 3.9
Goup | 195. 1 6. 4 Goup 111105.5 6.8 Goup 1V100.7 4.3 Goup V443.9 28.8
Non- ovari ectom zed group524.3 71.4 20 ***P<0. 001 vs. group | - 24 Exanple
8 Efficacy 5: Indefinite conplaints-inproving effect in nenopausal femrales

Test tablet$§£@§iéiﬂing 3.3 wei ght% of conposition 4, 5 6.7 weight % of

soybean iso ne-and 0.5 weight%of vitamn E were prepared by a
st andar d rreﬁf@ﬂ?aa?' StyIn&EE@Hﬂ@”@&ﬁﬁléﬂrﬁ{@IiﬁﬁrH% Ca£FBSK efy C-specific
i ndefinite co alnts associated with the nenopause were asked to ingest 3

t est tabletﬁeﬁ 2etabO0BemBledai |y for 10 4 weeks and to answer a
questionnaire about changes in various synptons according to the Kuppernan

nmenopausal i ndexredbetapsdthScohtANCinyeP! I OREEIHEE ST VEsinpb il 1 | £2ant
i mprovenent in vertigo, headache, nelancholy, fatigue, arthralgia and

muscl e #cheg, asweeght 8SoENpoobeay idSfl&neescand no VasweDglors dsor der - | i ke
synptons such as hot
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, arthralgla 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 pericd 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 pelleits were sprayed with shellac on a coating

pan and dried to prepare tablets.
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fl ashes and cold flashes. The sinplified nenopausal index (SM) in each
moniter significantly decreased as conpared with the period before

i pgestion (
powder havi

FIG 4). 20 Exanple 9 Preparation of SDG containing tablets Each
ng the conposition shown in Table 7 was honpbgeneously m xed in

a mxer and conpressed into pellets each weighing 200 ng in a tabletting
machi ne. 25 Then, the pellets were sprayed with shellac on a coating pan

and dried t

Soybean i sqQ
Reduced nal

0 prepare tablets. Table 7 Formula 1 Fornula 2 Formula 3
Ingredientgggggggzion Conposi tion Conposition ($)(% (%) Extract 330815
2215 (3099 Vitamn EQ5 lactosel82525 Cellul0se53429
t osel5 Cal ci unil488 Cbrﬁbfﬁ&iQhP Suc§8§§uigtiy achrégfa 3
Ingredient Composition | Composition | Composition
(%) (%) (%)
Extract 3 30 8 15
Soybean isoflavone 92
(30%) 15
Vitamin E 9 5
Lactose 18 25 25
Cellulose 5 34 29
Reduced maltose 15
Calcium 14 8 B
Corn starch - 5
Sucrose fatty acid
4 3 3
ester
Total 100 100 100
Example 10

10

Preparation of SDG-containing bread

In a bowl, 1 g of the extract containing 40% SDG of
the present invention was mixed with 3 g of dry yveast, 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
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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ester Total 100100100 Exanple 10 Preparation of SDG containing bread 5 In a
bow , *1 g of the extract containing 40% SDG of the present invention was
m;xed with 3 g of dry yeast, 500 g of flour, 50 g of sugar, an egg, 2 g of
salt and 300 m of water and the m xture was thoroughly kneaded. The dough
was fernmented for 15 mnutes, followed by degassing 10 and fernmentation
for further 15 mnutes. After degassing, the dough was divided into 20
equal round pieces, which were subjected to secondary fernentation for

,hour on a Rk PG HaeetatInedsedebi-t Bosahadtek! ¢ 3”Hr&%< b@kega' nan - 26

oven heated at 180C for 20 minutes to prepare bread anple 11 Drink
formulation 5 A solution | g of sodiumcitrate, 200 g of glucose and 1 g
of the extract containing 80% SDG di ssolved in 20 L of drinking water was
adj ust ed tOEEHm%ﬂQL!EEh citric acid and then dosed with citrus flavor and
packed in a 120 m brown bottle to prepare a drink fornulation. 10
| NDUSTRI AL APRINkCARBIAniulatAgor ding to the present invention, novel food
materials rich in SDG (secoisol ariciresinol diglycoside) known to be a
precursos of conpaumddutdvnngd @em&leoﬁﬂumomﬂmmetblkeoacglmftgaacsueh as
ent er ol act one and
and 1 g of the extract containing 80% SDG dissolved in 20
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 (secolsclariclresincl 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 focds and drinks containing SDG in
20 combination with isoflavone can be expected to confer a
great benefit on health because they can be expected to
improve wvarious 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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enterodiol as well as foods and drinks in various forns containing them
can ,be prepared. The devel opment of such SDG containing foods and drinks,
espeC|aIIy foods and drinks containing SDGin 20 conbination with

i sof | avone can be expected to confer a great benefit on health because they
can be expected to inprove various synptons caused by inbal anced fenale
hor nones such as nenopausal synptons, osteoporosis, hyperlipidem a,

hypert ensi on, obesity, depression and hot 25 flashes or to provide cosnetic
effects. CLAIM5 1. A process for prepagkgg an SDG rich product conprising
a step of extracting a plant materi al ﬁtaining secoi sol ari ci resi nol
diglycoside (SDG with a basic alcohol. 2. The process for preparing an
SDG rich product of claiml wherein the plant material containing SDGis

fl axseed. 19 3. Tﬂe 588 gsfggeapéﬁggié gagn G 15 NP t of claim?2

wherein the fl axseel efa : e process for preparing an

SDG-ri ch prggmg?iggn%é% ?aﬁvek EheraBL n§0a3pm§f%atépfafl cohol has a

concentrati e“process for preparing an SDG rich

product of éBMtQﬂﬁiﬁfQ %'e%bﬁ%oiak@cirlé@?ﬁ@lndi&@y@%i&eal§|§‘@P|wf@l@tal ns
0. 05-2N al kali1. 6. SDG rich product prepared by the process of any one

of clains Ibhgié.aagoﬁolA material for foods and/or drinks conprising the

2. The process for preparing an SDG-rich product of
claim 1 wherein the plant material containing SDG 1is

. flaxseed.

10 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 alcohol has a
concentration of 30-100% (v/v).

15 5. The process for preparing an SDG-rich product of any
one of claims 1 to 4 wherein the basic alcohol contains
0.05-2N alkali.

.‘ 6. An SDG-rich product prepared by the process of any

one of claims 1 to 5f
20 7. A material for foods and/or drinks comprising the
SDG-rich product of claim 6.
8. A food and/or drink containing the material for
foods and/or drlinks of claim 7.
9. The food and/or drink of claim 8 containing 1~1000
25 mg of SDG as a daily intake.
10. The food and/or drink of claim 8 containing
0.001~90% by weight of SDG.

11. The food and/or drink of c¢laim 8 having a form
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SDG-rich product of claim6. 8. A food and/or drink containing the materi al
for A foods and/or drinks of claim7. 9. The food and/or drink of claim®8
corttaining 1-1000 25 ng of SDG as a daily intake. 10. The food and/ or
drink of claim8 containing 0.001-90% by wei ght of SDG 11. The food

and/ or drink of claim8 having a form - 28 contai ning 10-90 ng of SDG
as a daily intake. 12. A food and/or drink containing SDG and an

i sofavone. 13. The food and/or drink of claim 12 containing 1-1000 ng of

SDG daj ' . ._The.f ' laim 12 t ai ni

0. 001 90% b AT 1 &l md " B A0 MLy Htntikd 2 T o v ng a
orm contajfin i i

dri nk of cI%?'m ?zﬁlg%‘%‘?%%@;%‘%ﬁ% g‘?%éﬁ%ﬂ%%lﬁ nat-l;gﬁleéo %‘Oag of

the isoflavpge. whie Fh6a 08 GUCMETdHkcDI1RNY2 Wish1big "B-1lcbd 0 16
wherein SDG1s extracted froma natural source. 18. The food and/or drink

of claim 17pyherespgthe and@aipl i50ak6e is a plant material containing SDG
15 19. The food and/or drink of claim18 wherein the plant rmateri al

cont ai nisng PG i sThé agse€dan@for Taei dI00sE adtd i 1 i ddnidimityg one of cl ai ns

8 to 19 having the effect of preventing and/or inproving various
0.001~90% by weight of SDG.
15. The food and/or drink of claim 12 having a form
containing 10~90 mg of SDG as a daily intake.

. le. The food and/or drink of claim 12 having a form

10 providing a daily intake of 10~90 mg of the lsoflavone.
17. The food and/or drink of any one of claims 12 to 16
wherein SDG is extracted from a natural source.

18. The food and/or drink‘of claim 17 wherein the
natural source 1s a plant material containing SDG.

15 19. The fooh and/or drink of claim 18 wherein the plant
material containing SDG is flaxseed.

20. The food and/or drink of any cone of claims 8 te 19
. having the effect of preventing and/or improving various
symptoms caused by imbalanced female hormones.

20 21, The food and/or drink of any one of claims 8 to 19
having the effect of preventing and/or improving
menopausal symptoms.

22. The food and/or drink of any one of claims 8 to 19
having the effect of preventing and/or improving one or

25 more symptoms selected from the group consisting of
osteoporosis, hyperlipidemia, hypertension, obesity,

depression and hot flashes.

23. The food and/or drink of any one of claims 8 to 19,
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synptons caused by inbal anced femal e hornones. 20 21. The food and/or drink
of any one of clains 8 to 19 having the effect of preventlng and/ or
|nprOV|ng menopausal synptoms. 22. The food and/or drink of any one of
clainms 8 to 19 having the effect of preventing and/or inproving one or 25
nore synptons selected fromthe group consisting of osteoporosis,
hyperli pi dem a, hypertension, obesity, depression and hot flashes. 23. The

food and/or drink of any one of clains 8 to 19, - 29 mhich is selected
fromthe gr o onS| ting,of ked o] u &€
dri nks such §gcﬁ Fée H&gtgﬂg ?oﬁ EQQ g§°u$|%€%€§sp£% P, can %Pé&%

yogurt, ice. eream oudsl BadBisbely. &:2fs ThgcH o008 FRser g Tk of any

one of cl aiirs processed’ form Sel et gr oup

consi sting glqapopdet, taaanmhggokeb' §bupSOLAn&RPSHE, $ogE-Eansule.

i nt er nal e and syru
cream, pudding and jelly.

5 24, The food and/or drink of any one of claims 8 to 19
in a processed form selected from the group consisting of
powder, granule, tablet, soft capsule, hard capsule,

internal medicine and syrup.
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