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 lignan
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 i nbal anced fenal e hornones such as nenopausal synptons,
ost eoporosi s, hyperlipi dem a, obggh#% ggglggpression. 15 BACKGROUND ART
Climacteric syndrone is thought EF rious synptons caused by

hor monal i mbal ance due t =78bhOsER Pgspkh?ﬁGagD&beAﬁBproach of the nenopause
and continue for severa ﬁéﬁ?rs ant |l € opause. “Known synptons 20
characteristic of the cliff SR DRINK, &0 , hot flashes, etc. The

climacteric precedes the nenopause, which is associated wth synptons such
as OStGOPQ%EEEEﬁuuiDﬂfEﬂd pi dem a, hypertension, obesity and depression.
These synptons have serious effects on health, thus 25 nmaking desirable
properstreat meninel Braddinit ARviedtibpdiréndyals thepRies el ¢eked for synptons
such as osteoporosis, hyperlipidema, hypertension, obesity and
depressi opregBtidly RPN JNAVARY 103 ralsid Ao Sigis Rt iide - ske 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 BACKGROUND ART
Climacteric syndrome is thought to include various
symptoms caused by hormonal imbalance due td 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. 1In 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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be effective. Adm nistration of femal e hornones often produces a dramatic

i nprovenent even in patients with nore than one synptom However, HRT

i nvol 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

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 Wwherks reffe¢tivieci dddminiseation of femplre hoiones jofkfhe t hat
foods with conparable _effects to HRT woul d be hi ghly advantageous. Under
these cir ugrRes2 PRGRBELE r HPRFRVERRAL retahtiy RAtieRte M HE H%htion in
not only Japan but also the United States. A typical plant estrogen is
soybean i sofhavoPRe SYRPEPMis a food material recently attracting attention.

There are many findi ngs that sggﬁg{t t he cl igb;hat soybeq? | sof | avone is
effective agai nstH¥EYRhs EyFpt Vi caalfsle"’a‘ iGN BT Skl e hor nones
such as _nenopausal

depr cosPon Beeateeend TR R T6 Theh Bverel emiduil gl e i o
moans. gen; SURPROLELT azEf roBs B8 A G S U a8 Wh e e dr Se bl 10 | D os Get
P01 bvong SebSSEPOLVGEBE LY, S L ehy A0S ehegubng, sorie
properties ¢oPNof Othe 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 if 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

£5 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
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- 2 estrogens, and it has been actually reported to selectively bind to
estrogen receptor ER (Endocrinology 139, 4252(1998)). The presence of
phyt oest rogens has been known for a 5 long time, and they are known to make
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, breastoganseranaddirahaspbeshatctuaabgerepertadhtbower and
menopausal synptons are mlder in Japanese than Americans (J. Nutrition
125, 7575 (48%&¢rivélynpindr tasestifogenhirecéptpr ERR {Enfibavdnelbgyvel in the
bl ood, which is found to be about ten tinmes or nore higher in Japanese than
Americans. 18Bied2BR(1888bean i sofl avone has been shown to have nany
effects. For exanple, it was shown to inhibit the growth of breast cancer
and uterine cancefheyprspenrreenfsphytfestregensrbasceees kRowRi fFsaand al so

shown to inprove osteoporosis by controlling the bone resorption process or
inprovefheggﬁﬁﬂshimﬁypépﬁiEhé@nﬁﬁeanPUncBﬁtWékeoﬁegﬁt9rPﬁu°ﬁeH6&§usal nodel
ovariectom zed rats. |t can be concludeg fron1thes§ findings tha% so¥bean

& v AptEme

25 isoflavoﬂ@r?segfﬁFéﬁPtégfrBQ@ﬁvéfpeE H.?ésPnﬁP genaRyersy .
| ncluding nenopausal w10 Lol SatelYes! U hRub"OMARL 1 hEL Lhg QVeLage i ntake
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, 757S (1995)). A major reason for this

15 is 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 plaﬁt 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
recomended and the Japan Health Food and Nutrition Food Associ ation
reconmends a standard intake of 10-90 ng in so-called isoflavone-containing
foods in relation to foods for isoflavone ingestion. In terms of 5 foods
for specified health use, isoflavones have the authorization of the
Mnistry of Health, Labor and Welfare as safe and effective materials on
the basis of the bone resorption controlling effect. In addition to

i sof | avonesj sgaNYvE6AERONENtEcomhkaded l1@nahyheesapagensadtr koownanduch as
prenyl nari ngenin contained in hop, counestrol contained in alfalfa, and
recently hightigbies Fbgaanseoopatnds reobvmnerdsi a §tamdaGdofnhpkecodinal ysis
shows that the major sources of phytoestrogens are isoflavones in the East
in contrast100901lhgl ignaascahldldr thoEllavpre-Shatashing Shodst hat bot h areas
enjoy nore benefits from consunption of plant estrogens than the other
areas as evidekatidnbyot fieotfiswEpri hspfidaveneoingeshioncantnr tanust @€ | ower
severity of nenopausal synptons. 20 It is considered that active conponents
having & hé6padaafoacebeniféqdi heatthshdes abseftavienes hA¥A BBEng i ngested;
researchers rank isoflavones and |lignans as the two nmmin phytoestrogens in
the worl d aguthprdratdopyofhthepMiBdatEY 0P fHaalkls %ﬁearnanéh@elfare

epi dem ol ogi cal utility 25 of isoflavones and Iignans= A Iignan conmpound
cont ai ned iﬁsfﬁﬁie(ﬁpgxeff@ﬁgﬁye materials on thé basis of the 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 lignans 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-like action such as - 4 enterol actone and
enterodi 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

| i gnan-contai ning plant materials (Flaxseed in Human Nutrition, Chapter 5
(pp. 82-98), acadenic press, ACCS Press (1995)). In this nmanner, much

attention i%wd}{b fl8X edd t o F| %gl}l%eljgglassg)@em%@p) forgf ood

since the 1 c Age through the ancient Geek, Roman or Egyptian Age

down to th?%&%%e,m%ré het £t & &sdidy iowldidpsdd & rect |y digesting
fl axseeds due to their hard shells, high fat and high BTU, the inclusion of

cyanogeni ¢ dHowasiHasy Pighddle U esiven ofn Alagddd Sswéh Vi asb® dke 15 In
addition, flaxseed oil is susceptible to deterioration because of the high

content of duisAimted ethf@td ot agd dSompoiaited arieth inidmse bebdierseyl nostly for

i ndustrial oil but not attracted attention for use as a food in Japan. In
Japan, bt siwntgl hisgrnt-esbrtwining pdak anatferXihls orFlastyged plarfiunest r ogens
s low, even though the intake of isoflavones can be evaluated at a certain
| evel fromNutheitidrakeClodptears pfmpluct3-98) aracadimiar \pxkss arA0Cs f e.

However, few foods rich in flax lignan are on the nmarket, and’it is
desirabl e tRreamvellPFbbd materials in which the 25 abovenenti oned probl ens

are sol ved. ' )
In this manner, much attention is focused on flax

lignan. Flax itself has been used for food since the
10 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.
15 In addition, flaxseed o0il 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
20 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 1life.
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
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On the other hand, a report proposes the use of |ignan conpounds contai ned
in flax as food additives. JPA HEl-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

conmpounds. plesR¥eting ot PhYSsRESYi 68tedpdtosiof $lexpl Agsaraéss yet to be
expl ai ned. As for processes for preparing lignans, US Patent No. 10

5,705, 618 rebhgigsltarpriesesand poemexstagil ngyhdooae dsony fl axseeds. This
pat ent descri bes processes conprising alcohol extraction foll owed by
concentrat i bsofbavah&a| i Lignenas resadpodipancsetdehing dod BESIREC di scl oses
processes in which al cohol extracts or raw |lignan 15 gl ycosi de concentrates
from f| axseadsdsy cand ea¢rtiions hthat £haynbigmamnasican. ekawelerqof t hese
processes involve conplex steps and still need inprovenents to reduce
costs. S\bribgeanst hedapahreosesBatept oV de3dm$ 35S pdbeictesesi tignaw ami no aci d
contents, even though flaxseeds are known to be 20 rich in protein.

DI SCLOSURE eymopmds\enTitprahobalter brhibbtorescandinerbions $RG tas devel op

ef ficient processes_ for_preparing SDG 25 (secoi sol ariciresinol diglycoside)
known to bedR %¥%@H¥%o?f lignan ¢ompounds. 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 flaxseedsyare 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 presenti invention 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

menopausal synpt oggetRE+C6P9EESI 6 th¥pprésphtiethdenbyperiengbon, obesity,
depression and hot flashes. 10 The inventors focused attention on

phyt oest r ogppeviasdfeeasf ahydstindsedft Aaypsyapel agacahtagbireon of fl ax
lignan, with the result that SDG contained in flax lignan was surprisingly
found to beirtiedingehéalthigr foud andnpbonsuppliemdnby,i whathncedtadnal e
hor nrones such as 15 nenopausal synptons, osteoporosis, hypertension,

hyper | i pi detthe, nobeli fypddmptesinds afidthet pfeashtsinvéhtipnvantiors al so
devel oped processes for efficiently preparing a |lignan conpound SDG
cont ai néd i whi¢hagreectEfertivie Epkepxevhahghngi and. rehiewdngr egshougo
invention, a plant material containing SDG such as flaxseeds or defatted
resi dues theyepfoms eaupadt by himbRlancpdsfemaleoRermongsof BFafardlyhe

present invention, [t was surprisinglx found that a Iignan conmpound SDG can
be recover eBShFoHeRh §rehdagvBRNPPapRal EYEPEAMS; sOgkePRETRALS.

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. 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 alcohol and hydrolyzed simultaneouély;
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 ch extraction and -:7 hydrolysis separately take place 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 Drawing FIG 1 shows the structura

of oot t ast Y ey eiFaTR £ BARUE TURRRS #faﬁ*%?g#%%%ﬁ%ié% Foredlyoh; onest Y

fect as| : |
effect Iﬁ”n%%%%aﬁéﬁﬁgféﬁéﬁ‘égﬂﬁsa PRPRER Rrfehrat B ERRRIF VAT B

| NVENTI ON Tbﬁeﬁ§!'anCeaneesek,iEnéh§r953§§@§ bfveﬁélgfeéix% may be prepared
from any natural sources containing Tignan, especially SDG For exanple,

lignan is copyehtednahiZow 2ReNBilHahNcHhPbENEr BbNbECERELScBEE N RSoRAEL |
corn, rye, buckwheat and wheat. Fl axseeds are especially preferred as
sour ces 50f SESpbhesausrat hgpcacanr BROprefatOA COOLRI BEfitgomplpl 800 ny/ Kg,
whi ch corresponds to 100 tinmes that whole-grain cereals.

'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 wth 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 mucopol ysaccharides contained in

fl axseeds afkrddieicr hef fixafpdee iz itexaie | | gaeh cwfotineld Fiax sugar
chains. In view of these points, efficient processes for preparing SDG were
devel oped icakéhiwds dencainsidismedell ir exedicds chidtakiopl hveestockhe sane
time. First of all, suitable solvents include those nornmally used for
extracti ng pltamotmeiffect svelgspmradlfor fidmde suitable as food materials.

Al cohols for foods are nost suitable, e.g. nmethanol, ethanol, propanol, 15
i sopropanol and wcarmdintd @hedllsd Ixedoted abhqwHctimaresast dRr prepared at a
concentration that does not allow nucopol ysaccharides to be extracted,

pref er abl y BRPEOURY (SR )Lram @GWE%Q//&&&I% . Omfe dsct¥R®tion efficiency
can be further inproved by 20 extracting SDG at the concentration shown
above underPTefeage RE AR IR LIS RRIIGAIRA iyl B3RS HRA

extract uneﬁgracted SDG. Thus, the basic gﬂpohol extract&on of the:present
the other is polymerization of lignan compounds via suga

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 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) 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 bé recovered nore sinply at higher yield. The
processes of the present invention are also effective in that proteins - 9
contained in flaxseeds are extracted in the formof amno 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

flax cake. EQNBNShedl in"BYaPSeel8§CHrsNeRFPALBEQRIRUPAE F8rfi 6EULRLHOY
extraction apparatuses rather than batch processes. The al kali used in the

basi c al Coh&)éléétbﬁt%hgmcsafeohaﬁyeiaeraétﬁau hype spEiabbetiprthend
manufacturing, e.g. 10 NaOH The concentration of NaOH to be added is

0. 05-2N Nagbhvanteonaef prabbysfs1-0. 2N, depending on the anount of flax
cake to be treated. Basic al cohol extraction can be conpleted in a 15

shorter period thpRecepveattooml seleobon £xtsactaidly uyed him aSfowhtgites to 3
hours, typically about 1 hour at roomtenperature. The extraction
t enper atsur eof s1-poefeldbl gxtéss bof | £hgxpoake . or Hbwegenf it coaplbee.g. room
tenperature to 70C when a conventional extraction 20 apparatus is used. The
treat nent casefeipesmolied amouhtghen tenpetratimgsektracpiessurizabl e
extraction apparatus is used.
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 suijitable 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 anmpbunt necessary to neutralize the extracts.
1-2 weigh% SDG to raw materials weight can be extracted with a basic

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

valine, isobgUCENE-ANEN | SHEAREL Ob£t ke | KEs O €S1HRGhYiént 86RBalAsI Nt O
muscles to directly provide a source of energy in anmounts about 8-10 tines

greater thagnShs s&£ls Pi@HUES SgRtamLE edeby eppyetédonsl beechibgueve
Therefore, the present SDG containing conposition can be ingested as it is

or be in theotorstévedyfl OO6mofatign andabmptodémentisfveitalatyoodndr drink
to provide benefits for recovery fromfatigue and i nprovenent of vitality
in additionalinéhossolesweisGndhleu&iXe rochtipe otliké paesbmadilyect|y used
as a food material after desalting because it is substantially free from
cyanogeri ¢ yakensupeintdtmudSleantbedivechly poovidedai sovrgerp€her food
material in a purification process to increase the purity. Any purification
t echni ques suérayl &nfamofinbs abewut adtll i himesagreteppthen, SBGchial t he use
of activated carbon, silica gel, reverse-phase resins (ODS) and styrene 20
di vi nyl benzPredagter eshraetad ndY (ppay et Huab, tafhriGRes; erpEare.

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 ehrbmebnapeephy dagod8i.ng 5 viscous materials contained in

fl axseeds that were difficult to incorporate into foods/drinks due to the
presence of such Acsovdingater thesprdhassebt af ntheSpeeseph ppventioran
preferably be dried into powder by standard techni ques such as vacuum 10
concentrat i 8BG spnabedipcngporatedeintdr fpags/tRénksons, at AdgpaBsent

i nvention also provides novel SDGrich food materials extracted by the
processes ofompeungr efgactingefioroheathd BpLNERBANEE0RYNHEIFRAERBI0bt ai ned

by the present invention are colorless, odorless and 15 tastel ess and highly
sol ubl e § n ¥Asepugt matepdpds FONtRENGHt 19 Spaxsesdsnibatn¥6Tan be eaten

al one as powde f oods or I can be used

as food addpﬁﬁ%éguﬁa ﬁPebBFégpggﬁ E;Xngg gaﬁg?aF?ﬁké?&?%e gi@gént i nvention
al so provid%%egE%EeZchggggsb&g%%%stg% eghgggha necessary i ntake of SDG by
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

- 12 -



I ncorporating SDG The SDG containing foods/drinks of the present invention
were f.ound to be especially suitable for preventing or relieving various
synptonms 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 preferably 5 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

My-90 M T obrd2raBif08dnaNBh e AnbBEMbAUELAREEY! 26 ;888 h@uouggwgestion

on a dally as S can arnh- doles o ng, for
exanpl e, sgDB% Eﬁ%‘&?ys%ﬁt%%kﬁ @Besggﬁ'ﬁﬁg 1I@§ﬂ§@@ paR %b@'@@ ratio is
sel ect ed to rel ative her in food fornse with [ ow wa content such

as powdery d t e N1Br REUEhHSmE hegsel ¥8s gofggagquq hg snal
anounts. Foggg ?8%?a.%?%ghga§blb 19 Rg gbbgémegg ht oflSDG can be ée?eloped

t aki ng 'ntOaaQBQHnEu&Q%blbnE%%ec%ﬁEXhHGuﬁﬁngéB@lBHrBﬁSS ahRiyheagase of
products having a high water content and thensel ves consuned in |arge

anount s suchoaeveki, Niksoakd cand coataih 6865, of hepSEE sootmgn €omr be
appropriately decreased preferably in the range of 0.001% 10% by wei ght,

for exanpleexsaﬁielchhenodu&bshehlthg pfesets apeedbsamedan be used as
materials for regular foods as well as functional
The SDG containing ratio is selected to bhe
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, granule,
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

nmal t ose anqrg&&é qm£f£g¥ﬁg§hg gg%ﬁgseTngFg?tgggtegggﬁed yﬁéylﬁgylﬂgteria

suitable for coating 1nc not 0, sheéllac,” carnauba wax

and sugar f %g%%ﬁ %;il{{rg (?é{aﬁﬁ{g%%%%? 14 I RRIngCiRiud sl Al

conmponent s be a antioxidant material s"such as vitamn E and

pol yphenol and ﬂnﬁﬁfé‘& SSUGhedd afd! ChHRUTES¥:C Hh P Istigaberss afbd stuld nks for

heal t hy purposes ecause of their high solubility inwater, their taste and

odor havi ngr&@i St fid iraWthied’ buepssedN forHEH Findtiondd dbRYoratde
flavored into various fornms such as tea, soft drinks and health drinks

(i ncl udisng efidwn/ teh g.dankkexiddmt e xA%A Ofsuchgdbavithmitk € orms, a
reconmended dose of 0.01 ng/m-10 ng/ M can be selected. |In the case of
concent r at egndirpolisgohdritd and minedake ich Hs lmalaiumeased dependi ng on the
concentration degree. No sufficient data have so far existed about the
conpari son of ef {Br¢yvearsslbetbeecns8DG mndrisks| fevnkeal Uoynppurgosesest s of
their activities were perforned to
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 1isoflavone 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 =z 1 10-90 ny r.exanple. EXAMPLES The foll owi ng exanpl es
further illﬁgtégt@ fhgorSeﬁéﬁ %%f invention. Exanple 1 Extraction nmethod 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 St%ﬁéﬁ%ﬂﬁs and the m xture was extracted for 1 hour. The extract
was neutralized wth acetic acid and then filtered and concentrated under

reduced pressure ifeGkYe184Eng Olap1dd hasieal eoheltauts dgte (composilti on

1). For conparison, an extract was prepared without adding NaOH, i.e. 100 g
of flaxscakgrug@snexinaehedomith 1 L of 50%ethyl al cohol at 50C for 4
hours, and then the extract was filtered and conbined with 40 m of 4N NaOH

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 NaOR

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 ODE colum - 15 (Deverosil 5HG 3, 4.6 x 50 nm Nomnura

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 det ctor agﬁ

wavel engt h 6Pe¥880RALaRHC -Guafit Pt ¥t PO aHSWVE@dCBﬁmPﬁé bggls %péak

hei ghts. Sanples were tested in_wate ytion. The result shown in
Tabl e 1. UndBr thReBEERACH PEal - &5n3f§|z%§lféﬁﬁregﬁeﬁé°16°& ) %ea as a peak

wee about 28¥PHI GREP PR LcONBLR: PBRST BRAPAEPSd CRIER A RRs hgt"é%ﬂm ’han
basi o al conBPtREPLEPLSR L knPaPFaP SaNE™ ccne caLuBl B3R meRitRgRLY >
alCOhO|E} K%i%ﬁzagU%Sd%te%{%Ea%E'gnwébgﬁgﬂgth 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 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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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 anmino 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
achi eved hi ghehoCQBiaNLAa19,0F ATLABNECHASnL AL HCLS, SYLIACEGd LR Only smal |
anounts by conventronal te ﬁnlques, especially an 8.1-told Tncrease in the
extraction ggsgbu(@gkcmgghgdy@ich can be expected to be effective for
recovery fromfatigue an I nprovenent of vitality and about 8 to 11-fold
increases 10 in tfgeCPRLENtS Qfealhbfnath USaPlE&SHTADIYe t RE@E1 UPrbBEss
muscles to directly provide a source of energy such as valine, isoleucine
and | euci nepagBaWbAgbhbat LhEsRoaCkk¥EactDEh cdERIéve @ aNigRe £f EbALEALEY
recovered by the process of the present invention and thus denonstrating
the utilgtyofSaminbhacpascenatoletbBeepteaetedi tveniipnsmddbl amduhbsr ease in
am no acid recovery by basic al cohol extraction Anpbunts of am no acids
extracted pgrcgnoéntianatakechnijyues, 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 éctive
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 vyz1ine 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 Exanple 4 20 HP20 purification 242 g solution:of conposition 1
obtained in Exanple - 17 1 (containing 15g of SDG dissolved in 2 L of
water was applied on Diaion HP-20 (8 cnt x 60 cmcolumm). After washing in
8 L of water, 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
of SDG Exarrp 1 and the operation described aboye_for rrp03|t| on 3 were
repeat ed t olgi{fentAIREngnd 58 ods SPG )(égﬁlsglﬂieﬂgl%zGLgoéD@)a% SFhi"E wer e

di | d 5 t 40

columm) . 16%?3&?%&%3%%[ R GE9 m%@;EO PB‘ A%"%Féd wth 5
L h of lOW 15% d _40%.et h / t Th
frggtcl O(I’)latl Wil Pé?g(l) ll§ é n?ﬁomteﬁ ?’gg‘le \él\ﬁéﬁgwa% ?lscarc IEL eI ut'e \évru th ©

10@6ethan0|40§UQ§E%M%Ht6%/wII%Q 1§%§hé%a{%%)gnq gé) %hggtlvrecovered 14. 1

g and 16.6 ities o band 91.0% respec gly Then
el ution !ﬂr‘alggé‘%i%g;h%%o'w %%E@%s%t%o&l afy §Q§té&n§ngp‘ir4' by Obelkpg% No

nmore SDG was e even
~ 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 fractibnation 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 conéentration 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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et hanol concentration was further increased. 20 These results show that

hi gh-purity SDG can be prepared using HP20. For exanple, SDGis preferably
eluted at an al cohol cdncentration 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 (Q)
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 ddh e FxangtecHBisidt Lacyorl HEF ects on |ipids and bones and
effects of 5 conmbination wth isoflavone Studies on estrogen-like action
usi ng nenopausal nodel animals It is known that after the nenopause bone

nmass  decr eeeeserdtratighn té act i vali L of; 108pe0qlAst St e dtent? @St rogen
decl i ne ands DEd&sopprotic ssior%p orrg(.g)Estroggﬂ decl 1 ne may di@?urb t he
bal ance of Lipi net abol i sm to cause svymptons—sueh—as—hvperl+pi-demr-a and
hyper chol est erql eni a. ariectom zedqf emal e raysq,are commonyy, used jas nodel
! 171 /1

ani mal s of nér?%pz?&z’glnognptons (ig

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-1like 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



15 because ovariectony induces the above synptons due to the decline of
estrogen |l evels. 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 animals were 5 shamoperated (Sham) at the sane age, and
rai sed on not gyrified chow (CE 2; Clea Japan). After 2 weeks, the
ovari ect oni 2¥8LFECEOMErFe divided into 4 groups (n = 8-9) called groups | to

210 posi 1 ve. bonfPotIRRFERR] GEBYA FALT OfCEaA PR SLvEF o8P And g oup v

a 10 positive con ovariecto and group V

were free access faor 4 ks a LCadi et s | $leh-gg Of AIN-93M M x
purified dich- 'V%gﬁtuggﬁ(cﬁhgﬁgaﬁ ggs?chbfﬁﬁgg.ﬁ%kf?oup 1, group 15 I

and 9roup | ¥ Menect il (0)%)08s) & UekksSUBPEERCENALs uhihadsllisach o

soybean i soflavone (‘contai ning 80 conposi tion 4 (containing 91% SDG),
and a cofbi RALLERHREa +3AY RERAN)SAlt! #KeNsarABdagRNPARI! kaAséd baspeeti vely. on

the end date of raising the rats, they were weighed and 20 then anatom zed
to collect Bl2a¢;3AdcH%S]eE 2he cle@hlaph@Ur. After 2 weeks, the
ovariectomized 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 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 remdved, 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 nass in ovariectonized rats FenDraI dry weight (ng) (per 100 g body
wei ght) (} 87..9 oup 2 uplVv

03, 12.5 G ofpsteved 5aesCaRHBnpY. PR o bR ot FiRd R SuBrE o FAraY B8 ef fect
Pl asma mas |solate rat. bl oo ayed for triglyceride by an
automati c a88W99£? (ﬁﬁgglgrfup|9 ?ggﬁgras ‘to a marked increase in
triglyceride levels in group I, group Il showed an inhibitory tendency and

10 |1 I d t ff t Tabl 5
group 10 | Ogas d grguRe! ¥a8R0ugd 5LeREEL6RATL N ory effect §r?g| §ce3. e

(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 90.912.7
Group 1V 93.1+2.6
Group V 112.8+1.4
5 Evaluation of lipid metabolism-improving effect:

Plasma was isclated 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 ITI and group IV showed significant inhibitory effeét

(Table 5).

Table 5 Blood triglyceride levels in ovariectomized rats

Blood triglyceride
(mg/dl)
Group I 50.3%7.5
Group II 38.6+3.5
Group III 32.0£3.2 *
Group IV 28.913.1 *%
Group V 24.7%11.9 **

(*: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 that SDG has an effect on lipids 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 rats at 7 weeks of age were ovariectom zed and treated with
each sanple once a day by 10 forced oral adm nistration using a netal

gastric tube for ffedaysyal teLeSuLaRbYesEarBuOtRHR 688ShaLCHnObrEeRRI Ml S
(n =28). The animals were weighed to evaluate the effect on obesity due to

I ncreased appeqlibs adf kel bBﬁeEEBHHaHﬁﬁt thifhersapm! encreadewery 17(3
estradiol as a positive control and genistein as a reference sanple, which

is a mjor ceRBRAYRG Rl wienbearriagbhavonee. TeembPFatadRl 8 £ WBDthCA®POSi tion
4. The results are shown in FIG 2. Changes in body 20 weight show t hat

body wei ght eg#iegtWwae .l Nhibited by intake of 50 ng/Kg SDG 17P estradi ol
(0.02 ng/ kg) and 100 ny/ 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 17f 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 iﬂtake
of 50 mg/Kg SDG, 17B estradiol (0.02 mg/kg) and 100 mg/Kg

genistein.

-
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 hornobne 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

e ot on A AU d Hoed B2 SN b SHA P UL AAARED el one:

Preparation 0 €0pOorF 0SI S ND ovari ectony: Wstar-strain

femle rats ((Nanles Fdifotiha s tdanod!l d! iy AN Gt s Ho@ni mal s

were ovariectom zed at age an S were sham operated at

the same age Afths 2 eyl QR dOkrdd] | S EheY K dGR oy & JagRDle After a

week, the ovariectom zed rats were divided into 5 groups (n = 7-9) called

group | to \fgtdhe alieds OP&F e h D WO AR LU AL B IHHD {AHDOWkM N = 9)
was used as a positive control. Raising of ovariectom zed rats: 20 G oup |

and group V A Safptdmd | @B SR iHP WD st fIrmear eassnd MerfopraiEL to a
basi c diet consisting of AN
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 isofla&one 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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9B3M M x purified diet wthout Ca (Oriental Yeast Co., Ltd.). Goup II,
group-l1l 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 nation of
soybean i sofl avone and SDG respectively. Goup Vwas treated with 17(3
estradiol at 1 pg/day by subcutaneous adninistration 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 tenmperature at the
tail skin ofdiefte r @uripa thet Faisiag wesicdhi Bhecdepperaiade &t dhe

i sof l avone and SDG.  This effect became nore remarkabl e by combi nation of
both, showitadlt s¥dnc edbither Teit YRSHBERSHFCE! Wadhi fe PEPCESIZN. Efficacy 4:

I nfl uence of SDG and isoflavone on uterine weight 10 At the end of the
studies in theFpoaeten RAT-d28 (Rbwelserepsi e@véﬁ&eﬁéé’Wr e dGesyer i ne

wei ght. Ovari ectony_induced uterine atrophg_ nd_uterine we t _logss, but
group V treé?é& WPtﬁhf7@§m99ﬁ@£ﬁQﬂ afj §hgot %ﬁoﬁklﬁt8ﬁlﬁ@eaF%Gph?uﬁ|th t he

vel 011 14, SOTLAL Llah 10 00 AOLONAN) SBl QUL ASH, U0 PR
PR DELT NG, STl NS A OB TRl o0 har D81 Uoh Y bohBa ALALACLAMEARA 2t S
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 17f 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 I . 93.7 ¢ 3.9
Group II 95.1 + 6.4
Group III 105.5 + 6.8
Group IV 100.7 + 4.3
Group V 443.9 + 28.8 ***
Non-ovariectomized group 524.3 1 71.4 #%%%*

20 **¥%P{0.001 vs. group I
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Goup Il 95.1 6.4 Goup Ill 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
nmenopausal fenal es Test tablets containing 3.3 weight% of conposition 4, 5
6.7 weighty of soybean isoflavone and 0.5 weighty of vitamn E were
prepared by a standard nethod. Thirty- three fermales suffering from
climacteric-specific indefinite conplaints associated with the nmenopause
were asked L.ngegt 3 test tablets (about 600 ngy) daily for 10 4 weeks and
to answer a questionnaire about changes in various synptons according to

the Kupper npasieRepaysahnde®d8Xte Thompeatht s - 9hpkboiayeskicenaihe shoved a
significant inprovenent in vertigo, headache, nelancholy, fatigue,
arthral gi a gadopHacke #ehaieas well as inproving 15 tendency in vasonotor
di sorder-like synmptons such as hot flashes and cold flashes. The sinplified
menopausal index TéSM rabhe@8CBofibAihDhgSB QB WetgAthkyotdeecompsedtasncanpar ed
with the period before ingestion (FIG 4). 20 Exanple 9 Preparation of
SDG- contmi n6ng wahbhats bEclsogbedar ibaflagohbeandnposi wedghskoofi i n Table 7
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 ghing 200 ng in a tabletting machine. 25 Then, the pellets were sprayed
with shellac on a coating 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 naltose 15
Calcium14 8 8 Corn starch 5 Sucrose fatty acid 4 3 3 ester ITotal 100 100
100 Exanpleaég Preparati on of SDG containing bread 5 In a bowl, 1 g of the

extract co g 40% SDG of _the present invention was mxed with 3 of
dry yeast, (500 g of flour, 50 g gf sugar, an Bi#g of salt and 300| n
of water and the mixture was t orgﬁﬁﬂ?lakﬁpadpgggﬁ a~2 PoknBia 3
Ingredient Composition Composition‘ Composition
(%) (%) (%)
Extract 3 30 8 15
Soybean isoflavone - 5
(30%) 1
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 fernentation
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

adj ust ed t v hdatdd hatti180°C faei doanmdntites dosedeparie dixteads fl avor and
packed in a 120 ml brown bottle to prepare a drink fornulation. 10

| NDUSTRI AL APPLI CABI LI TY According to the present invention, novel food
materials rich in SDG (secoisol ariciresinol diglycoside) known to be a
precur sor dxampiEounids havi ng femal e 15 hornone-like activities such as
enterol actone and enterodiol as well as foods and drinks in various forns
cont ai ni ng Dtigrk carmel piegrar ed. The devel opnent of such SDG cont ai ni ng
foods and drinks, especially foods and drinks containing SDGin 20

conbi nabi on wi t h A seflutdare kah e P it t@onfZ0 I pedlurafg it on
heal t h because they can be expected to  inprove various synptons caused by

i mbal anced ahel & Horthm X Rt LoMehdhnE: 0% TRt shesSsktedpt ol s,

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.

io
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-1like 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 combination 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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hyperlipidem 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 step of extracting a plant material 5
cont ai ni ng secoi sol ariciresinol diglycoside (SDG with a basic al cohol. 2.
The process for preparing an SDGrich product of claim1 wherein the plant
material containing SDGis flaxseed. 10 3. The process for preparing an
SDG rich product of claim2 wherein the flaxseed is defatted flax cake. 4.
The process for preparing an SDG richgpmagigct of any one of clains 1 to 3
wherein the al cohol has a concentration of 30-100% (v/v). 15 5. The process
for preparing an SDG rich product of any one of clains 1 to 4 wherein the
basi ¢ al cohol contains 0.05-2N alkali. 6. An SDG rich product prepared by
the process1Qf anx pedeeek €bai pEepat@nh. arOSBG-AighAt proalbctor foods and/ or
drinks conmprising the SDGrich product of claim6. 8 A food and/or drink
contai ni ng tbmpiikehigala step bEodxtaadtangdai pRanaf makardal. 9. The food
and/or drink of claim8 containing 1-1000 25 ng of SDG as a daily intake.
10. The 5 oodoandAinindr isekodkothainmifesdnbai diggycoside (SDG) with a
basic alcohol.
2. The process for preparing an SDG-rich product of
claim 1 wherein the plant material containing SDG is
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 5.
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 drinks 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 claim 8 having a form
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0. 001-90% by weight of SDG 11. The food and/or drink of claim8 having a
form-- 28 i | containing 10-90 ng of SDG as a daily intake. 12. A food
and/ or drink containing SDG and an isoflavone. 13. Thé food and/or drink of
claim 12 containing 1-1000 ng of SDG as a daily intake. 5 14. The food

and/ or drink of claim12 containing 0.001-90% by wei ght of SDG 15. The
food and/or drink of claim12 having a form containing 10-90 ng of SDG as a
daily intake. 16. The food and/or drink of claim 12 having a form 10

provi di ng a’&ﬁ%é%ﬁ éafg 96 %8 %BGM% tgedééiig 17. The food and/or
lains 1 1

drink of any one 0 erein 'S extracted froma natural
source. he fp ﬁ#%? i, & i hen PabE{AosOuUrce is
a pl ant natéglal cggFg?ﬁé¢%/§$X§¥%ﬁ¥ é# H%n J%Br drlni6 ¥ c?a|n118
wher ein the; pl anty Mf&saaén&%%aaﬂm §P%1§1nf||f‘2(5&§‘1§ita§x91n§_hf~i@@@ and/ or
drink of any one o al s to 19 having the effect of preventing and/or

I mprovi ng wﬁé|@ysSDéygthn§a§§¥s§thye|nbalanced femal e hornones. 20 21. The
food and/or drink of any one of clains 8 to 19 having the effect of

preventisng pnd/ orphdIPESyd Nehd /& opeitsial o6 YO 0Bl 2 ZZontdeniwgd and/or drink
of any one of clainms 8 to 19 having the effect of preventing and/or
| Nproving oneo®I~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.

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

10 providing a daily intake of 10~90 mg of the isoflavone.
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 is 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 one of claims 8 to 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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25 nore synptons selected fromthe group consisting of osteoporosis,
hyperii pi dem a, hypertension, obesity, depression and hot flashes. 23. The
food and/or drink of any one of clains 8 to 19, 29 which is selected from
the group consisting of baked goods such as bread and biscuits, drinks such
as juice and sugar-free tea, liquors, soup, candy, gum yogurt, ice cream
pudding and jelly. 5 24. The food and/or drink of any one of clains 8 to 19
in a processed formselected fromthe group consisting of powder, granule,

I f I har I i nt ernal i.cin r
tablet, so v}hicc Sius es’eleactdeé: %Drsol{n e1:’he gxzoeup ac:onrgE:'LdstCinge oatnq)asléle&j pgoo?’c?s

such as bread and biscuits, drinks such as juice and
sugar-free tea, liquors, soup, candy, gum, yogurt, ice
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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