; e3eee| pXD6zT] | SPECI FI CATI ON METHOD FOR PRODUCI NG SDG, AND FOOD AND
DRI NKc COWRISING | T 5 The present invention relates to processes for

preparing SDG (secoi solariciresinol diglycoside, see FIG 1), ' '
Iﬁgnan conpound and known to be a precursor of conpounds havL+@®m%Bmmﬂm1mn
hormone-1i ke activities such as enterol actone and enterodiol, I

foods and drinks 10 prepared by incorporating SDG are effective foPN¥4rious

synptonms caused by i nbal anced fenal e hornones such as nenopaus
ost eoporosi s, hyperlipidem a, obesptgIRDdATIEPNESSi on. 15 BAOMﬁ%NMWMmmmWMNm
Climacteric syndrone is thought to include various synptons cause

hor nonal i mbal ance due t oMEIHODgBRORJBRODUEING Shé€, apBPoach of the ﬁﬁ%@ﬁause

and continue for several yegs5 AND iDRINIE COMPREBING Inown synptons 20
characteristic of the clinmacteric include depression, hot flashes, etc. The

climacteric precedes the nenopause, which is associated with synptons such
as ost eopOormEIHNICGAIpRIBLD dem a, hypertensi on, obesity and depression.
These synptons have serious effects on health, thus 25 maki ng desirable
proper Breat ment .THen ke orinventiginy ingd@t esh doaprosessiesc €84 f or synpt ons
such as osteoporosis, hyperlipidem a, hypertension, obesjty and€§gpression,

HRT or hor romeparina PG sl el sk irdrasinel ofglycasdds: &5
Gven i n pat} barght e LR CHAPRGA (Y ML S 1T 3 AIOVEE R 11 sk
o coal ne, 14 Cefmatls SEevERS RS ldp AL OB R A ey
Pact et i nae, e AR R e R ey 10
conbl ngg us[?r%épe&rﬂﬁefﬁgéfﬂ&a{ﬂ% i Card | d# £ O $RSBS: various
symptoms caused by imbalanced female hormones such as

menopausal symptoms, osteoporosis, hyperlipidemia, obesity

and depression.

15 BACKGRQOUND 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 assoclated 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 therapiles selected for symptoms such as
osteoporosis, hyperlipidemia, hypertension, obeslty and
depression, HRT or hormone therapy is also considered to
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wherein it is decided to use HRT. It can be easy to inmagine that foods with
conpar able effects to HRT woul d be highly advantageous. Under these

ci rcunstances, phytoestrogens have recently attracted 15 attention in not
only Japan but also the United States.. A typical plant estrogen is soybean
I sof  avone; which is a food material recently attracting attention. There
are many findings that support the claimthat soybean isoflavone is

ef fective agai nst various synptons 20 caused by inbal anced feral e hor nones
such as nengpaestéc i@ onsdmist stoporian of Harerld picdtenngs ofdwnt y and
depressi on because it is known to show a femal e hornonel i ke acti on. Soybean
| sof | avone psodwed i aedr ama sy biveprerdment eesteradis partd emdls edithy @loreneans
geni stein, daidzein 25 and glycitin) nost of which exist as glycosides and
t hought to tiramgbyeoswtptiomy enteric m crobes and absorbed. Soybean

I sof | avone is expected to bind to estrogen receptors due to its structural
properties commorHewever, HRBsinwgleres amdsk sapser secham@lsy reported to
sel ectively bind to estrogen receptor ERA (Endocrinol ogy 139, 4252(1998)).
The pre$encereaspnih@citebipns hbhsabrenlRidiis mewdonaistdadine, and they

are known to_ nmake cows groduce m | k_nore efficientlér however, they also

i nduce i nf PeediR9; ¢ ThnSafebei oty iiif it & AP - s87died UISF .
[ d i op. Copsj [ th fety f h , i ri

Cafoty as saroottabhan eh iRE whth ‘G tadna ey L eI R e

i d . . | taf .

mich | over SRt SeRbpiiear LR REES Reng A T T B B | AT e

Q.Nm riti garégﬁ?'ﬂzg}z]giggf?@éas fo IR 585 Hbd Oy (diihiliaden WP

avone [eve ood, which i1s found to
10 combined use with progesterone, there are still few cases

wherein 1£ 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

15 attention 1n not only Japan but also the Unit?d States. .

A typical plant estrogen 1s soybean isoflavone,
which 1s 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 1s known to show a female hormone-
like action. Soybean lsoflavone is contained in soybean
embryo extracts and collectively means genistein, dailidzein
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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about ten tines or nore higher in Japanese than Anericans. Moreover,
soybean i sofl avone has been shown to have many effects. For exanple, it was
shown to inhibit the growth of breast cancer and uterine cancer by
experiments with 20 cultured cells or animals and al so shown to inprove
osteoporosis by controlling the bone resorption process or inprove
menopausal hyperlipidema or to control obesity in nenopausal nodel
ovariectom zed rats. It can be concluded fromthese findings that soybean

25 isofl avognbetfg%@%%)’l \;a\ﬁ%eﬂ 'PP8 b & esdsh1 By | FBY M ey synpt ons

I ncl udi ng nenopaus hi gh safety. It is thought that the average

i ntake of i§é’i+@t’9@@fyi'ﬂiﬂ@p?@e§§ti’§g@@0ﬂéc@§tdﬁg KRS | (EndRaai fiioldyngest i on
of - 3 i sofavones i s recormmended and the Japan Heal th Food and
Nutrition Fppel Assez{asoen) [ ecomends a standard intake of 1090 ng in
so-cal | ed isof [ avone-containing foods in relation to foods for isoflavone

i ngestion. |n ternge opr&sémesisof ophppecs fregeiediad hexm krsofll fiaanes have
the authorization of the Mnistry of Health) Labor and Wl fare as safe and
ef fecti ve nndrgi Bimepnah@ethegi aref knben bbmenaks cces praduce didling ef f ect .
In addition to isoflavones, many conponents call ed 10 phytoestrogens are
known, suchmasepeffiythenthyenhovweverai heey | alseplnderereifertibitnitled in
al falfa, and recently highlighted |ignan conpounds contained in flax.

Geogr aphi ¢ eeasyned %ho%érgﬁaﬁu@ﬁéiﬁgfﬁr sHPe estRRLH IR RTHYER are

I sofavones in the East in contrast to 15 |ignans in North Europe.
Statistics §H6mPPH5%°BothcaPéégeEﬁngthﬁr%aﬁgﬁﬁff?ﬁnwv%%Q%onsunption of

@ ' UPi-AMNY B:8V0T <3EERY 83 £'EESAEmBYnlE L8REst NC! donce
10 important.

It is known that the incidence of uterine cancer,
breast cancer and male prostatic cancer 1is much lowe: and
menopausal symptoms are milder in Japanese than Amerilcans
(J. Nutrition 125, 757S (1995)). A major reason for this

15 1is the isoflavone level in the blood, which is found tq 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 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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of breast cancer and the |ower severity of nenopausal synptons. 20 It is
considered that active conponents having a hornonal action require

consi derabl e cauti on when being ingested; researchers rank isoflavones and
lignans as the two main phytoestrogens in the world as evidenced by the
presence of findings show ng the epidem ological utility 25 of isofl avones
and lignans. A lignan conpound contained in flax (flax |ignan) was shown to
be converted by enteric bacteria into active conponents showing a femal e

hor none- | i kes €1 L-¢PEn &4 Cls aBecofimendEdt i@ §itd A AN dled It ol it ur e
298, 659 (1982)). It should be noted here that a study of Thonpson et al.

showed t hat NhtB0E06N CRObAI RESot Datlsix Seecamercds as <3HA darsd conbakd exf i nt o
active conmponents with high efficiency 5 anong |ignan-containing plant
materials (fFbagsemd in SbraalNedrisobhavaeptentdinipm BH@B)Ln acadenic
press, ACCS Press (1995)). In this manner, nuch attention is focused on
flax |ignanreEatikont tel fobds Hernisstlavone fugestiare. t hn 1teaRIAE hi ¢ Age
t hrough the anci ent Greek, Roman or Egyptian Age down to the present.
However 5 t hEoedar Eodi speciifiedshealthrese | ylepgeavonrs fhav&dd®s due to
their hard shells, high fat and high BTU, the inclusion of cyanogenic

gl ycosi des, anhdorheapiesentcthe Mhrigbryses Hpalth akaber and (YefREe i on,
flaxseed oil is susceptible to deterioration because of t$e hiqp cont ent of
unsat ur at ed@fagefeadndseffaerdverpaterials Rt RRFHDHRF VPRSP MRIust ri al
oil but not attracted attention for_use as a food in Japan. In Japan, it
shoul d be n&E8QTPRLPN; FED ﬁPgiéngfeﬁge?anan-type pl ant estrogens is |ow,

t hough the i ptak i tain |evel
Qithe Pt ake ofMpaaAZhHBRuc oL PRETaTaNe P Ry Ehiedinh YL VP,
foods rich | I e 4 A h{@able to d I
food Gy BfiytbBLrbgRaR, 858 RAchRT BRLKCAs phtninddiigoh e o "o the
ot her hand, sgnt8RAEE BhORBHES chiifie 800l cbhBAfRe & OMROANES] £ONt@aded in flax

as food additives. JPA HEI-11-221048 describes that methods for relieving
or - 5 recently highlighted lignan compounds contained in flax.
Geographlic 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 lsoflavones and lignans as the
two main phytoestrogens in the world as evidenced by the
presence of findings showing the epidemiological utility

25 of 1soflavones 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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preventing hot flashes, osteoporosis, sleep disorders, vaginal dryness and

. prenmenstrual syndronme using isoflavones, |ignhans, saponins, catechins and

phenolic acids, and nentions that flax |ignan as an exanple of 5 |ignans.
Japanese Patent No. 306525 discl oses |ignan conpounds as discol oration
i nhibitors, and nentions SDG as an exanple of |ignan conpounds. However,
t he physi ol ogical 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 fofi@xs1a6téNE andrémtdromdl 94,5 658 qriostescr i las
processes conprising al cohol extraction followed by concentration and

al kali treanenia YarRGese Rat&thdP. a IDERHP o i mioegsses i n which
al cohol extracts or raw lignan 15 gl ycosi de concentrates from fl axseeds are

treated w téhame@NENSE DigEén@cishtdbveyein flwaedqieastesas B \wreconpl ex
steps and still need inprovenents to reduce costs. Moreover, these
processes peowvereted! inpo oaeicive wedomp dmen esriwictladiigic @it issnawen t hough
fl axseeds are known to be 20 rich in protein. An object of the present

i nventi &n i amomg dbvghap-cortdininat phant gealsr faks pritirwderd SOG Hhanan

(secoi solariciresinol diglycoside) known to be a precursor of conpounds
havi ng femelNethbthone- Fhaptext$ viPP esd 21 araianin RFefrfe dMFent er odi ol
so that novel food materials containing SDG can be practically available. -
6 Anot hB¥e8j £¢99%) )t he present invention is to provide foods and

drinks of any shape and category including health ood d/o
suppl ement s, whi chP cBR 8 PRRRET ndPefh 13% %}ija%lsg%ust %éé@ﬁ

PRI I AN IR R T SR R S R

ons ca nes (primart |y, éstrogen) such as

TEneEuTE SUIRAEfNp AEkeORPEASHSenlBRELLI (6RLGK, THGREL SF By
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, 1t 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 1ls low, even though the intake
of isoflavones can be evaluated at a certain level from
the intake of bean products in an ordinary dietary life.
However, few foods rich in flax lignan are on the market,
and it is desirable to develop food materials in which the

25 abovementlioned 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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10 The inventors focused attention on phytoestrogens and carefully studi ed
t he physiol ogical action of flax lignan, with the result that SDG contai ned
in flax lignan was surprisingly found to be effective for various synptomns
caused by inbal anced fenmal e hornmones such as 15 nenopausal synptons,

ost eoporosi s, hypertension, hyperlipidema, obesity, depression and hot

fl ashes. The inventors al so devel oped processes for efficiently preparing a
| i gnan conpound SDG contained in flaxseeds or the like at high yield. In

the present p2@ventenbl Bot &lAkhBk,NBEEEOPbrooDs ai slegp SEXsonddras fl axseeds
or defatted re5|dues thereof is extracted with a basic al cohol . Accor di ng

to the presgaginaledriyaessi tndapremepstsuall yyhdnodet aina | i gnan conpound
SDG can be recovered at high yield even if the material is extracted 25
with a basi dsalftakoheandligdnakyzedpsnimkl anabeshinsnanérphénaki¢ved am no
acids can also be efficiently recovered. Conventional processes in which
extraction acdds, apdroepsionsephait §laxt dkgnphage anbexamplel ¢§ required
three steps including a concentration step between the two steps. In
contrasth tﬂégpﬁosességp@neﬁﬁePﬁﬁéﬁénNOingeﬁﬁ?5ndéﬁpéﬂﬁ?ﬁe119©%%n conmpound
to be extracted in one 5 step, at SDG can be prepared very
efflC|entIyCOWP@PnﬂSsﬁ@w§iﬁﬁ@l§FPGéPBr&PhFBFﬁBFE'an§DQFHF1QPSZSQ%OQ%
changes in body weight in_an 10 anti obesit ffect test. FIG 3 shows
inprovenentQWﬁQHﬁm eaSfed ! §H@neFP@QPuBa PHEYPOn WEh i sofl avone. FTG

The acti ve EUWEGRIRBIIRY | nt%&s%ﬁ%'l%eﬁﬁ?’ﬁﬁt hotf REBE BPcpsP B F¥3m any
ral sources C t%b%ngo e%%%?ef%§p§§bg5£¥n§ Hgﬁﬁsgxﬁﬁpﬁgieﬁf9ﬂ§n i's

i ned at 2~8 grain Cerea as oat, corn, rye,

puckwhegy ang i3l EPEARAIT AR RMABEEALLY EE{%E@EEQHQ"J@ 1§A8A CESoR! SDC
y ‘are reported to confain |ignan at 800 i ch corresponds

to 100 timesididfeeds. 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 1s 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 materials
containing SDG can be practically available.
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whol e-grain cereals. 25 SDG may be prepared from fl axseeds, which are
crushed and then defatted by extraction with a solvent suitable for food
manuf act uri ng such as hexane, nore preferably defatted 'flax cake, i.e.
residues from g _ extraction of flaxseeds with hexane. Such defatted

fl ax cake was usually discarded or used as diet for |ivestock, but not
effectively used for food. Two points should be noted about processes for 5
preparing SDG from defatted flax cake. One is the presence of

nucopol ysacchari dgfoepBtabBgecitnok! 8xeepdesent Lheentien is vl ynerization
of lignan conpounds via sugar chains. In view of these points, efficient

processes fgropi@RarbddsSREAVArenitevelfopad snapbi ahddeavsposyti on and 10
extraction take place at the sanme tine. First of all, suitable solvents

i ncl ude thodacnoasag neadetyl @oodxandct/orgsppphementer, i ehichespetaahl y

t hose suitable as food materials. Al cohols for foods are nost suitable,

e. g. nethanahe abkedolfoodr opdealialss oifsdpeopaasensindniventhoh. anfcohol s used
for extraction nust be prepared at a concentration that does not all ow
nmucopol ysacehdchdeset effecsimeadioad prevensiabl gndoreddevingvyardéoys 50%
(v/v) alcohol. The extraction efficiency can be further inproved by 20
extracting SHEPiOmsheaysedeyr dMbad adK6dn LaMate hATBPNEEKAPFABAESAYIt i ons
so as to hydrol yze sugar chains and extract unextracted SDG LK Thus, the
basi ¢ al coh&st&ERgeRd: SHShoRs MenoPayissl symptoms, osteoporosis,

hyperlipidemia, hypertension, obesity, depression and hot
% flashes.

10 The inventors focused attention on phytoestrogens
and carefully studled 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 contailned in
' flaxseeds or the like at high yield. 1In the present

20 invention, a plant material containing SDG such as
flaxseeds or defatted residues thereof 1s 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 1s extracted

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

Conventional processes in which extraction and

-7 -



I nvention, i.e. the processes conbi ning hydrolysis under 25 al kaline
condistions 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 _ g
contained in flaxseeds are extracted in the formof am no acids by
basi c al cohol extraction nore efficiently than conventional processes. The
extraction sol ution is suitably used in anobunts 5 of 1-20 fol ds excess of

flax cake. 1{;‘%&? f,? 1’%%;{@ FIEdd GurRtially degudraid ng
extraction ard uses rather than bat'ch processes. The alkali used in the

basi ¢ al cohgly éé“éeeéé 0pn &1 €RLAGYa heordetivat i stig Adtavderr theodwo
manuf act uri ng, NaOH. The concentration of NaOH to be added is

0.05-2N NaGh o 5®! € Pfieb6hePAYLD. End. phocalnpandnaeios grseartount of fl ax
cake to be treated Basi c al cohol extraction can be conpleted in a 15
shorter perj@@etfdoncanyent tneal ighawhodmmpoundcte dre estttaatedd im omees to 3
hours, typically about 1 hour at roomtenperature. The extraction

t enper atsur estép pr edbethht ySbhecani bé norewared orery st Hfciandalol , e. g. room
tenperature to 70C when a conventional extraction 20 apparatus is used. The
treatment can be perfornmed at higher tenperatures if a pressurizable
extraction apparatus i's used Extracts nust be finally neutralized with an
acid, prefekn IRAE 3 Fanuf act uri ng such as

"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 inventlon 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
lignah at 800 mg/Kg, which corresponds to 100 times that
whole-graln 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 acetic acid and hydrochloric acid. The acid is added in an anount
necessary to neutralize the extracts. 1-2 weigh% SDG to raw material s

wei ght can be extracted with a basic al cohol of the present i nvention. - 10
The SDG rich product of the present invention contains anmino acids such as
glutam c acid expected to be effective for recovery fromfatigue and

i nprovenent of vitality; and h valine) isoleucine and | eucine or the like
presunmably 5 taken up into nuscles to directly provide a source of energy

in amounts alevhceiBnt breglakeates wheh BHkanéch paenudéSatyédacled by
conventional techniques. Therefore, the present SDG containing conposition

can be ingeghrd @asi ishaldy Bescardbeé éprused asfabet ofodrlbkestoek, an 10
additive in a food or drink to provide benefits for recovery fromfatigue
and i nprovebunt not effeakiclyely adddt fon fooflhose from SDG This SDGrich
product can be directly used as a food material after desalting because it
is substantially Tweepblotscghoojénbe pgboyyedsablest prodé&sses Herfurt her
purified into a richer food material in a purification process to increase
the puridy. paepapdngf SP&t fvnmt defint§edsfiakt apke. f oPné obel hhﬁufacturing can
be applied, such as the use of activated carbon, silica rever se-phase
resins (CDSPr&ﬁGn§?yP@n@UEGPBFVFﬁ9PBéﬁ%€ﬁ§ G6B5RLRAE *%sgkéxfffﬁﬁoﬁnﬂP-zo

M t subi shi Chenlcal I ndustries, Ltd.) n-resin tech s such as CPC
(centrifugakhe; QERex .iaupalwﬁa#a?taﬂy Sk, DLBnRR Campanas Urar SHERE ot o

based on the_difference | ubi | i in a 25 To_su
i nt ended puPBB&ES th nSB%egoﬁﬁe eESnPBiXtﬁCr8£§§8X?B£165°§6§S%? %Bfe per
NG’ :8yhslha SRR PARRIUPRE, RO Beolbabetiibhle RS, G

10 extraction take place at the same time.

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

15 isopropanbl and butanol. Alcohols used for extractilon
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 donditions 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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According to the processes of the present invention, SDG can be
incorporated into foods/drinks as a |ignan conpound effective for health
mai nt enance by degrading 5 viscous materials contained in flaxseeds that
were difficult to incorporate into foods/drinks due to the presence of such
viscous materials. Thus obtained SDGrich product can preferably be dried
into powder by standard techni ques such as vacuum 10 concentration, spray
drying or freeze-drying. Therefore, the present invention also provides

novel SDGriehRtheadamaherhakseByt ackedxbyabbeapincensesonh dheapinsent
invention. The SDGrich food materials obtained by the present invention

are col orl eggiaederl eagizndiddnbastreastaot hogbl yEs0tLbh LY Ntah er at or
bel ow 40 wei ght % SDG so that they can be eaten al one as powdery foods or

in powdery teafentiohads prorekkes:, or can be used as food additives to
prepare various foods and drinks. The present invention also provides oral
20 conpositions tirae ekiteracaioacesiatyonniakeubtalSDE byed ntoraocuntsng SDG
The SDG- contai ning foods/drinks of the present invention were found to be
especi al3 y stfi 1al2loe floddspeacessi nf flaxekcabei ngHoweveus tynmpavnkecaused by
25 i nbal anced fenmal e hornones, especially estrogens. The SDG cont ai ni ng

f oods of thesgdedantsmadlen apeusds Ba plspuiading eridrachigncontain SDG in
an amount corresponding to a daily intake of 1 -1000 ng) nore - 12

pref erabl y SPRRIBdUsef Latderptbpdr RBLFh18r956S8ES - The dose of SDG is

sol ected to sull e LLeded By poE 0l phUs ! 800 0" o BHRUBlL Fod Op 90 1.
B or e DERY e o dht Wpe il e £0: kol hand2cPBrahgl £X8T' e
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.
Baslc alcohol extractlion 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 1s used.
Extracts must be f£inally neutralized with an acid,
preferably an aclid suitable for food manufacturing such as
25 acetic acid and hydrochloric acid. The acid is added in
an amount necessary to neutralize the extracts.
1-2 weigh% SDG to raw materials weight can be
extracted with a basic alcohol of the present invention.
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The SDG containing ratio is selected to be relatively higher in food forns
with low water content such as powdery foods or tablets or in products

t hemsel ves 10 consuned in small anmounts. . Foods containing e.g. 0.1% 90% by
wei ght of SDG can be devel oped, taking into account the intake varying with
the purpose. In the case of products having a high water content and

t hensel ves consuned in | arge anmounts such as drinks 15 and retort foods,
the SDG content can be appropriately decreased, preferably in the range of

0. 001% 10% e VD@ cH Giraaip| e tHG predertr doivent iafn tdon terdesent
invention can be used as materials for regular foods as well as functional

20 foods anghinét&Eyas uppdienent glu tfanming | asi dfexpertt dddus ey effedtd vieoods
such as bread, biscuits and cereal bars; and |iquid foods such as juice and
soup. Functfenatetovetsy neyor ef a i guerand swprdwamanductf asl troddar:, apdanul e,
tabl et, soft capsule) hard capsule, internal nedicine and syrup. 25 They
can be prepeakinédy rsolewntinmmaandrbeestes. omidie tifiemreswmaitidbar ed, they
can contain any conventional excipients including, but not limted to,

cel lul oe, takemsep Hekermuschesde? LeetledrPeids ¢h seunee of educed

mal t ose and sucrose fatty acid ester. They may be coaHg? m%&h a mat eri al
suitabl e foenebayi hpy FREPRES naPoBtit8nbY TiMEs AredteLHEah ,D%'aﬁ%ihba wax

d f i st i t . Oh t.d I
Inphgt ls Eﬁ&%ﬁﬁﬁgéﬁ?ﬁéSé‘s?iﬁé’é@s%aﬂﬁéaa“#;ﬁ”%ﬁ Reion TR, E anc
u i nks
Foryﬁeal t hy%ﬁﬁrBBEEE“{Seﬁg 'é%o%?afc'ﬁiéﬁé '%l&glgggﬁﬁc%?l%@%%eivﬁ%é?h%r taste
odor haying ng,sjanifi eAQt ¢bph! YENGLE 90y f OF et Atk S -ad Cahey can be
red in#g Var Pous f of nk such as tea, soft drinks and health drinks

(i ncl uding Bg&@%&eg gﬂaht Pogai Q%S&riﬁﬂ thepsaseadivécatdes gink forns, a

recomrended dose o 01 ny 0O ng/mM can be selected. In the case of
concentr at egedbiBg. fEBR FRXLGUE dpacimphotémdet i 6f reatei tepemdi ng on the

concentration degree. No sufficient data have so far existed about the
conpari son afdetfieat tvenrsseberumesdEDG Ehils i SDE+alcmeproduct can be
directly used as a food material after desaiting because
it 1s substantially free from cyanogenic glycosides. It

15 can be further purified 1n£o 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,

. slilica 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

~ 11 -



Conparison tests of their activities were,perfornmed to show that SDG has an
ef fi cacy conparable or superior to 20 isoflavone and that conbi nation of
both produces nore significant effects. Foods in which SDGis conbined with
i sof | avone were first provided by the present invention, and therefore)
foods and drinks that are very effective for various synptons caused by

i nbal anced fenmal e hornones 25 such as climacteric syndrone, osteoporosis,
hyperli pi dem a, hypertension) obesity, depression and hot flashes can be

provi ded. | N dggdopg.provide a daily intake of - 14 1090 ny,
for exanpleéﬂ#égg?ggfogfgg exanples further illustrate the 5 present

invention. Extracibehr8Bh§0€o Teha HHEEEESEO oI tHe kraderconmereri tldry,
avai l able 10 flax cake in 10 L of 50% et hyl al cohol was added 400 m of 4N
NaCH The t gppetahUbe WAGorpbadetoihBE foobds sdrinksgas amdlidmami xt ure was
extracted for 1 hour. The extract was neutralized with acetic acid and then
filtered andompbaadt egfedtiindeforetasatthpnasstenance gpyedegrading a 15
basi ¢ al cohol extract (conposition 1). For conparison, an extract was

pr epar ecs wi visgbuadnabgrials, conéained gnoflakagedakthabswekeracted with 1
L of 50% et hyl al cohol at 50C for 4 hours, and then the extract was
filtered andiffioudsdtai thecogpeirae ANtRaEPP8/ GR4NkRcALBEP abRY for 4
hours at 50C. After neutralization, concentration under reduced pressure
gave 11.1 gpsesgncexpefastichc¥isesis Bateyiads. spG anal ysis met hod and
results The anmount of SDG ex

conpared by HPLC 3HHPy§P§?1?%é?§h§?§gE§taggggg¥fggﬁgﬁgéﬁégﬁgiféP%g?uﬁnm?r35
O ;- dEe D5PoReRESE B BrinRard; FeGRhiies, bhbn) o AR cocnce
Toni € or 215 AT LT 9 o SRR Y e, B e e TSy and quanttati vel y
anal yzed on the bagi.se@brReakneipddsent invention also provides novel
SDG-rich food materlals 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 or can be used
as food additives to prepare varlious foods and drinks.
. The present invention also provides oral
20 compositions that allow a necessary lntake of SDG by
incorporating SDG.
The SDG-containing foods/drinks of the present
invention were found to be especlally 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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Sanpl es were tested in water solution. The results are shown in Table 1.
Under- t hese anal ytical conditions, SDG can be 10 detected as a peak
appearing at a retentioh tine of 3.8 mnutes. It was shown that the yield
was about 20% hi gher in conposition 1 extracted with a basic al cohol than
conposition 2 extracted wth an alcohol. 15 Table 1 Increase in recovery by
basi ¢ al cohol extraction Material Solids recovered SDG content 1 Basic

al cohol 1 Kg 242 g 15 g extraction Al cohol extraction 100 g 11.1 g 1.3 g

Exanpl e 3b§1}€€e,§%&%€a§%gswc , Tessd tfrdflepeasdd earaskmagwn Mhebe rich in

protein, ens difficult to extract at high concentrations of

al cohol . ThySee a0r a8H @01 80461 88REYSES sast RN ambethdenl uariase wifet her or
not the am no acid content can be increased by basic al cohol treatnent,

using a hi ghnepesdd; #6r exampDe 2Cimg-9mImyeforHiusehin fings devdrghal ysi s
system L8800 (OPA nethod). The results are shown in Table 2. The novel
process basgdfesmbaaitableohor emhtimiowsn lgs stdeah yherdaloht &aslss of

am no acids that were extracted in only small anobunts by conventional -

t echni ques, Hewpeeral Fyoda 8af- Eohtaimcdese® 9% UMt @A AMTof B glutamic
acid which can be expected to be effective for recovery fromfatigue and

i mpr ovenent esémpileal whenamdrebbealshy cefifieqdts R¥H %310 in the contents

of am no acids presumably taken up into nmuscles to d'rectl% provi de a
source of energy EhehSBE gantadningoratde ks AREGSIRT nt® Rhowing that these

active ingredients can be efficiently recovered t he, progce t he
present i nv&RLASAVEAY Pﬁﬁgeﬁeﬁﬁn§PP9tfﬂﬁmfﬁﬁlﬁ?if%waiEQBfg?éikéﬁcmess of

(O tion. Table 2| ' ] ' [
Lo PSR g S Er R AR
A utam ¢_Val | | sal [ ' id ' 2¢38. 3 -
oxi ot §bn ACCERBE oty Shptgn WeRLBe ! JrBegs B e Vo) 5 1" 10. 6

1O 09 X 0 inf edlie@R1342d0 £8kUhHONNeH SccPaSttine 1
obt ai ned in%gggﬁﬁég%-o?sggGs%%h etdedR18pEdy gOfin

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 dletary supplements. Examples of such foods are
solid foods such as bread, biscults and cereal bars; and
liquid foods such as julce 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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1 (containing 15g of SDG dissolved in 2 L of water was applied on Diaion
HP-20 (8 cm~ x 60 cm colum). After washing in 8 L of water, the colum was
eluted with 5 L of 40%'ethanol (v/v) at a flowrate of 1 vwvmto give a 5
fraction of 39 g (conposition 3) containing 14.3 g of SDG Exanple 1 and

t he operation described above for conposition 3 were repeated to give
fractions of 95 g (containing 36.6 g SDG), which were dissolved in 500 ni

of water and applied on Diaion HP-20 (8 cm~ x 40 cmcolumm). 10 After

washi ng w thugt el rIRPWate veladier ewitlet .5 IPhepchapfne 0%
15% 20% a% 40%det"LA§'ﬁ:ocf%\lﬁH\31) \M;]?: a fl \gva\l/%r gfe of 1 vvm Thee?r ac?i onation
results ar %o%t{%‘&nwh'ﬁh-rﬁﬁ%'emg’te% W taBABCELY EbaltBthy inchudfg ethanol .
Subsequent elution 15 with 15% and 20% et hanol recovered 14.1 g and 16.6 ¢
of SDG at pgt hiigdtell ¥4, 28henrhdl.A¥natubapraki awd ysugdieEoremol sourav t h 40%
et hanol recovered 2.9 g of SDG at a purity of 11.8% No nore SDG was el uted
even when tfesigtthagel ogootket rmirmrsaesas Obhéhefunacieadedompdndhtse resul ts
show t hat high-purity SDG can be prepared usi ng HP20. For exanple) SDGis
pref er abl y nedyutbed addedn al gohahtimnidentr matenials I8%orasmydsamIheEf racti on
eluted with 20% et hanol (conposition 4) in this exanple was subjected to
ef ficacy teatds podyphengl andanirexRlF suchoast fahCH®MHP20 Concentrati on of
Solids (g) SDG (g) SDG content (% eIutingﬁglcohol ht 10%

et hanol 181. 16. 115%heax A &l bey Mseiodie drdmdis: § o35 e addhyo pyyposes
et hanol 24. 52. 911. 8Tot al 79. 7534. 743. 5 le 5 Effica . Effects an
li pi ds and igh 58 I o \Mattl?ri's%é\foﬁ S%‘Fu&ings on

& e
O | AR 2 A% BPAUSA sl anl T %ﬁ#&&%ﬁ%ﬁéﬁeéﬂﬁésﬁlt due
m _ _ ! :
to fﬁtrgﬂﬁ%dcg%}'@g @f&ﬁé@ﬁ;ﬁ@am Y | o s TR -a Etlez008R gdec! i ne

may di Stur ance o Ismto cause synptons such as

hyber | | pi def eg dauly g6 &0k 2 EI68 (Hrib LYY YIErRY HeTthe rats are

commonl y used as nodel aninmals of nenopausal synptons 15 because
ovari ect onygifW€rs the eheveasy et arsguller tar e faeld nea of estrogen

| evel s. Experinments were perfornmed using ovariectom zed rats to denonstrate
t he effect Hédcibernded rddse ngf t edk npmdpals alg Ayhptanbe\sederiedsat i ng for

estrogen | oss.
In the case of concentrated drinks, the maximum dose can
15 ©be increased depending on the concentration degree.

No sufficient data have so far existed about the
comparison of effectiveness between SDG and isoflavone.
Comparison tests of their activities were performed to

‘ show that SDG has an efficacy comparable or superior to

20 isoflavone and that combination of both produces more
significant effects. Foods in which SDG is combilined 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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20 Preparation of osteoporosis nodel rats by - 19 ovari ect ony:
Wstar-strain female rats (Charles River Japan, Inc.) were used, anong
whi ch 34 animals were ovariectom zed (OVX) at 6 weeks of age and 9 aninmals
were 5 sham operated (Sham at the sane age, and raised on not purified
chow (CE 2; Clea Japan). After 2 weeks, the ovariectom zed rats were
divided into 4 groups (n = 8~9) called groups I to |IV. The sham oper at ed
nonovari ectom zed group (group V, n = 9) was used as a 10 positive control.
Rai sing of @Waphemryontdedekahpgie oup | and group V were free access for 4
weeks to a basic diet consisting of AINN9BM M x purified diet wthout Ca
(Oiental Yeast Co., Ltd.). Goup Il, group 15 11l and group IV were fed
with the basic diet supplenented with 0.1% each of soybean isofl avone

(cont ai ni nggffMPrLESONPOSition 4 (containing 91% SDG, and a conbi nation of
soybean i sofl avone and conposition 4, respectively. On the end date of

rai sing the rats, Thhefohtowlingi ghanp bexl 20rithen Binkustmated tthe col | ect bl ood
and dissect the right fermur . Evaluation of inhibitory effect on bone mass
decl i ne:5 Af peesadltiedpmentiesues were renoved, the fenur 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 |I markedly
decreased as conpared with group V, while group Il, group Ill and group -
20 Example 1

Extraction method
~ To a suspenslion of 1 kg of commerclally available
10 flax cake in 10 L of 50% ethyl alcohol was added 400 ml of
AN 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 glve 242 g of a
15 Dbasic alcohol extract (composition 1).
For comparison, an extract was prepared without
adding NaOH, l.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 flltered r;md combined with 40 ml of 4N NaOH
20 and then degraded for 4 hours at 50°C. After
neutralization, concentration under reduced pressure gave

11.1 g of an extract (composition 2).

Example 2
25 SDG analysis method and results

The amount of SDG extracted in the above
compositions 1 and 2 were compared by HPLC analysis.
The analysis was performed on an ODS column
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TV showed t he tendency of inhibiting bone mass decline as conpared with
group- | (Table 4). Table 4 Bone nass in ovariectom zed rats Fenoral dry

wei ght (ng) (per 100 g body weight) Goup | 87.9t1.3 Group Il 89.5t1.8
Goup 11 90.9t2.7 Group 1V 93.1t2.6 Group V 112.8t1.4 5 Eval uation of

i pid nmetabolisminproving effect: Plasma was isolated fromrat bl ood and
assayed for triglyceride by an automatic analyzer (Htachi). In contrast to
a marked increase in triglyceride Ievels in group I, group Il showed an

i bi tory bRPLEPE¥EnPuaESYPe 8 X' a0 3l DNk ch cabied: an! fheany
oval i ect o #5042 BrBLORdeT REGbYOETERR. (EBLEINCEOUBLELO soflaf gt a5 oUP

13 8 . oupl'vV28.9t3.1 **G oupV2

(*: p<0. 05 £ic QOrQ%evﬁf 9" AYPmid anddr grghfeﬁgoagh&f@ioﬁgaaﬁ|P@%Shom/that
SDG has an e ect on [1prds and bones and that this effect increases by

conbi nati onggt BcbeBhha¥ QM. ole®- 8 CRIRIPEEL ONTRE B61HmA Swed RSkl vered
Efficacy 2: Antiobesity effect Fenale blister-strain rats at 7 weeks of age

were ovay i egi Rl dedvagdtbteatedt Wat warvaténgdnpbe p8cenm awg by 10 forced

oral adm nistration using a nmetal gastric tube for 14 days after surgery.

Each group quastitatiiobl$ anahmked(on=tk¢. babisaof npéak vieetghes ghed to

eval uate the effect on obesity due to increased appetite after the

menopause. 15 TheSsmppeeswesedteeted ¥y 3wateragbbutigna positive control

and genistein as a reference sanple, which is a mayor conmpound of soybean

i sof | avone. The SﬁhﬁsﬁﬂﬁpétﬁaéréoﬁbégptibnTﬂblqhb results are shown in FIG
anges in body 20 wei ght show that_bod ht gain was inhibited by

We of 50 ng/ KYndLE, thoes @%?i&ﬁ%ﬁ?l(QO%é 8&@) a8 D PR/ Kg

?gg;st gne gﬁg%%egacﬁeHOBQEE;F¥§g§£ﬁngnF Fsr gi% g%T¥ £g%§€;¥123en
| evel s afte&iBH%eS.ZZ

It was shown that the yleld was about 20% higher in
composition 1 extracted with a basic alcohol than
cqmposition 2 extracted with an alcohol.

15 Table 1 Increase in recovery by basic alcohol extraction

Material Solids recovered SDG content

Basic alcohol 1 Kg 242 g 15 g
. extraction
Alcohol
extraction 100 g 11.1 g 1.3 g
Example 3

Amino acild 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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menopause invites hornone inbal ance and autonomc failure to cause
vasonwt or di sturbance-1i ke synptons such as hot flashes. In experinental
animals, ovariectony of female rats induces a rise in the tenperature at
the tail skin 5 and synptoms corresponding to hot flashes anobng menopausal
synptons. The tenperature at the tail skin was neasured in ovariectom zed
rats treated with SDG and soybean isofl avone. Preparation of osteoporosis
nodel rats by 10 ovariectony: Wstar-strain fenale rats (Charles R ver

Japan, |nc. ym\gh€ad$8UanAPrér Wi €hcK aidd! ScieldhOMadi e dytiened at 6
weeks of age and 9 ani mal s" were sham operated at the sane age, and raised
on not-purifggdochoraliethbap. C ea Japan). After a week, the
ovariectom zed rats were divided into 5 groups (n = 7~9) called group | to
V. The sham oper atgd PEEuDYEraLet sdowiedlyrmalild o7 .OUThé nmoveld)pnwresssed as
a positive control. Raising of ovariectom zed rats: 20 Goup | and group V
and non- ovabhaeetioohzbdsfcoapcbhdlf extractiss dchieveddkigher acdmsEntgi et
consisting of AINGBM M x purified diet without Ca (Oiental Yeast Co.,
Ltd.). G oupfl amigooaplfsl thatl yevepexvraeted fin enlih snel bayiound st

suppl enented with 0. 1% each of soybean 25 isofl avone, SDG (conposition 4),
and a conbi hat convehtiopbdahethboiguesneeapec By ranpgbckif®ld. G oup V was
treated with 17(3 estradiol at 1 ~g/day by subcutaneous adm ni stration

t hrough t helperesgeotni thesexhachéone’f glykamic Agkd iiehEamd? ai si ng
period, the tenperature at thetail skin of the rg{ was_neasured with a

preci si ont hEXREREEEr tRAPE19REEPhI ¥Rt EAF) TeeRUSTRATAN FHARIR 8B%se in the
rature,at the tail skin,o he rat,, but 5t he rjse j nhi bited by
OF o ciibrbPrnsBicoinblegui i ehd: pudht oh ol FordfE ARSI
conbi natd on,of t .ng.kh ] i I fecty (FIG
3). Eff ialcéicyig: tF%f Paéﬁ%ﬁ‘tgf o%@%%ﬁgniggg# a@%%%é%%ﬁgy#%%&{m‘ﬁ hjfﬁgﬁ%At t he
end of the fiudhgs B Eﬁlee!t@y7prw§aéa&ss«6ﬁ§c@%ppéﬁ@pg;f%maéyred for
uterine weight.Ovariectony induced uterine atrophy and uterine weightl oss,
but group VyangaeediwbtBudiné &aHr 28i18indi dsheéwishovmd € ties@t 4ophye W t h
the wei ght bei'ng conparable to that150f non-ovariectom zed group. However,
groups |l tdngvYedientenpanabkeeffiiglenply aedosémaddoynotied fecdécads ndf bi ti ng
uterine atrophy. Table 6 U erine weight in ovariectom zed ratsUterine weight
(ng) Group | tB8. PresgniGlovpntiogsandt thugGemnpnstratiDsg Sthe auBEbup |V

100.7 t 4.3Goup V 443.9 t 28.8 *** Non-ovariectom zed group 524.3 t 71.4
xxx 20 ¥5+pef he pyocgssupf| the present invention.

Table 2 Increase in amino acild recovery by basic alcohol

extraction
‘ Amounts of amino acids extracted
per g of flax cake (mg)
Glutamic ya1ine Isoleucine Leucine
acild
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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- 24 Efficacy 5: Indefinite conplaints-inproving effect in nmenopausal
females Test tablets containing 3.3 weight% of conposition 4, 5 6.7 wei ght%
of soybean isoflavone and 0.5 weight% of vitamin E were prepared by a
standard nmethod. Thirty three females suffering fromclimacteric-specific

i ndefinite conplaints associated with the nenopause were asked to ingest 3
test tablets (about 600 ng) daily for 10 4 weeks and to answer a

guesti onnai re about changes in various synptons according to the Kuppernan

mpr overent 1| FCORE ﬁ%ﬁfﬁﬁééa%ﬁf55€€| R P A ey e
E‘yjzrﬁ'tﬁn-ic?ﬁ%waiﬁﬁ% ST Py D) 9 BRI | e ehopausal
et od bef oy8TRERECHITR! § pe SRRt (B SORaR, B e RAPS W x (he

SDG- cont ai nj pg {,@ﬁéﬁﬁ FA79) p&%\dsrfbaw'ﬁatér@f@rmgﬁlﬁé oguedioyn in Table 7
was honobgeneously mxed in a m xer and conpressed into pellets each
vei ghi ng 208rg8t16nackabbelt (BempBSLtien 25 dheraintieg pedl®tg oErsDGprayed
with shellac on a coating pan and dried to prepare tablets. - 25 Table 7
Fornmul a 1 For nul aERampleul aaRdnghe dopet £obmosids aniiiéd Govposifomon
(9% Conposi ti onExtract 330815Soybean i sofl avone

composition 3 were repeated to give fractions of 95 g

(containing 36.6 g SDG), which were dissolved 1n 500 ml of
“ water and applied on Diaion HP-20 (8 cmd x 40 cm column).

10 After washing withwater, the column was stepwise eluted
with 5 L each of 10%, 15%, 20% and 40% ethanol (v/v) at a
flow rate of 1 vvm.

The fractionation results are shown in Table 3. 5DG
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,
elutlon 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 1s 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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(30% 2215Vitam n E95Lact 0sel182525Cel | ul ose5- 3429Reduced

mal t osel5Cal ci un1488Corn starch5Sucrose fatty acid ester 4 3

3Tot al 100100100 Exanyl e 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 ml of water and the m xture was thoroughly kneaded. The dough was
fermented for 15 minutes) foll owed by degassing 10 and fernmentation for
further 15 3 H%e§. Abt £+ 1892856 W tHE2 ¢lough was di vided into 20 equa
round pi eces, ich were subjected to secondary fernmentation for 1 hour on
a baki ng sheet greased with sal ad oiI and then baked in an - oven

heated at 180fcéRfr2£1i6h notes t0 (4; g@g éDg %EkPE%%k%%Eog ract

solution 1 di rate,
cont ai ni ng b&%@% %ilsso %ed in ?O 1 nf drinking water was adjust to pH

4.0 with ciftric acid and then dosed w th citrui | avor and ked in a 120
m brown bqtt Iﬁ?ﬁgare a drink f&rmulationt 1o Accordingd to the pr esent

i nventi on, noﬁ%vé]tqfd terials ri clr*igl n SDG (ich_l sol ari ci r.7e45|2nol

di gl ycosi de) a precursor “of conmpounds$ having fenal'e 15
hor none- | i Ke iﬂcﬁ%ﬁl Vﬂﬁalr?osl such as ent grgolact one ;gng enterodi qj; g5 wel I as
foods and dri‘h various forms containing then1can be prepared
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 comblnation 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 l1lipid
metabolism to cause symptoms such as hyperlipidemlia and
hypercholesterolemia. Ovariectomized female rats are
commonly used as model animals of menopausal symptoms

15 because ovariectomy linduces 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 Preparatlon of osteoporosis model rats by
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The devel opnment of such SDG containing foods and drinks, especially foods
and drinks containing SDGin 20 conbination with isoflavone can be expected
to confer a great benefit on health because they can be expected to inprove
vari ous synptons caused by inbal anced fenmal e hornones such as nenopausal
synpt ons, osteoporosis, hyperlipidem a, hypertension, obesity, depression
and hot 25 flashes or to provide cosnetic effects. - 27 CLAIMS 1. A
process for preparing an SDG rich productconprising a step of extracting a
pl ant material 5 on%aintng secoi sol ariciresinol diglycoside (SDG wth
abasi ¢ al coRSPT2ECTREYSrocess for preparing an SDG rich product ofclaim1
wherein the plantyigligLlgl 6on! 8enhid ST péhaxpesdriber Jiigayocess for
product of clarm

preparing an SDG rich pr ereln the flaxseed is defatted

flax cake. 4g,Fh CeSS Ol aRbaBalhienass SPihhel weeduct of anyone of
clainms 1 tolgzﬁﬁegégn thg élgbhoP has aconcentration of 30-100% (v/v). 155.

The process ofQh1RceRA1IzRa FOVIYGati 6hwBeRIUGE abeamyane ahimadsweteto 4
wherein the basic al cohol contains0.05-2N alkali.6. An SDG rich product

pr epar eds by sh%ﬂx-@?@%&%doﬂ smayonatofthel same 4agko Gnd0raisédnmahenoal for
foods and/or drinks conprising theSDG rich product of claim®6.8. A food
and/ or dri nlpur@Eididlichew HeBTe;ecCilela Tapandds afdeor 2dwerks, ofhel aim 7. 9.
The food and/or drink of claim8 containing 1100025ng of SDG as a daily
i ntake. 10. Bvarfleotonid/ed rdrtisnweate dizide8 dompraidnomgoreo(n9898h§)wei ght
of SDG 11. The food and/or drink of claim8 having a form- 28
cont ai ni ng redAedy g5ousEGTagca W¥ai | FhenshrRE-operakefoB@nand/ or dri nk

ai ning SDG and an isoflavone. 13. The food and/or drink of claim12

i ni ng PMFOTLeq) oFTL 268G FOUP JSUORP; NraRe= 8)1¥25THECH088 &nd/ or drink

of claim 12 containiqggf.ggégo%)by wei ght of SDG 15. The food and/or drink
of claiﬁpjjzﬂﬂﬁAQﬁyea th ntai ning 1090 ng of SDG as a daily intake. 16.

The food and/or drjnk .of clai i .10 providing a daily intake
of 1090 ng of the a@@?fﬁbéﬁgfﬂ%%ae$%éh?g8§ %%E%Br drink of any one of

claims 12 to 16 whalg ‘I.S%%%r%fp;@cwégef EQTe? ARRkdEalE 020Ul GBekd8toThe

food and/ or drink of éfa|n11 wherein the natural source is a plant

material cord aiding Sz JdohsiStithe FSoadNaRGMOMIY ipilcighiea ailerl8 wherein
the plant material containing SDGis flaxseed. 20. The food and/or drink of

any one of cliaiheutS dad (rientdalyg YdusteflCoet Lafd .pr.ev&roupg Iandgeoupnpr ovi ng
various synptons caused by inbal anced fenmal e hornones. 20 21. The food
and/ or dbi NKIIF amy greupfIivenres 24 vith e hpsdice ddfeftesupplepeatedt i ng
and/ or i nprovi ng
with 0.1% each of soybean isoflavone (containing 80%),
composition 4 (containing 91% SDG), and a combination of
soybean lsoflavone and composition 4, respectively. On’
. the end date of ralsing the rats, they were weighed and
20 then anatomized to collect blood and dissect the right
femur.
Evaluatlion of inhibitory effect on bone mass
decline:
After adherent tissues were removed, the femur
25 dissected from the rat's right leg was dried at 100°C for
24 hours and weighed. As a result, the femoral weight per
100 g of rat body weight in group I markedly decreased as
compared with group V, while group II, group III and group
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menopausal synptonms. 22. The food and/or drink of any one of clains 8 to 19
having the effect of pr event| ng and/ or inproving one or 25 nore synptons
sel ected fromthe group'consisting of osteoporosis, hyperlipidenia,
hypertension, obesity, depression and hot flashes. 23. The food and/or

drink of any one of clains 8 to 19, - 29 which is selected fromthe
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 yeLhbyed fhe FARaEABY BRIAAR1HELRKGOboREYNAEE @lcEld s Lo 19

ina pr ocessed orm-se e group consisting of powder, granule,
~tablet, sof e r syl egnal nedicine and syrup. 1 - 30
.AY.AY.A@E.EEﬁﬁﬁ?Hh wilr §r6apsy! grabnbenne
@. AY. AY. AY. A | . A@E. A. ASY. A{ Y. A Y. AS2. A. A@E. A(S. A(SE. A. AS. Ay. Af. A. AY
- Av. AuS. A(. @aﬁtzu BoheUldss Yh ovariectomized rats
{qu gb] X] ca] catealcatrecatcatrcatcatcaicalcaitai caftajtaftal cal c”a] cal cal ca] ca
] ca] ca] cRa] ca] ca] ca] ca] cRaUlpehdreal @y wéjight (mg)
>P0" J5Sy} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] qglexa]10q] eapodyy NedlghXY- mHQLN} xsni d_Z] ] ca] ca] ca]
ca] ca] ca] ca] cajcajcajcajcajcajcajcajcajcajcajcajcajcaJcal ca] ca] ca] ca] ca] caj
ca] ca] ca] ca] ca! exQup5p7@ K 87.9+1.3
b! 3" p" " S#g####9%} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a] ca] ca] ca] ca] cetaapcalca] ca] ca] ca] cBPecattapca] ca! 9$sSISSSUEY WRBR. &i &&X' '
(y(()))
=+ +R+~++++, }&soun ¥IIca] ca] ca] ca] 84} 8&Red) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
] ca] ca] ca] ca] ca] ca]calca] calcalcalc gca] cal ,K b,e,,-CG{---.1.h..../J/m
/ 1 T OE0~0001H111882¥P2¥¥sni d_Z] ] ca] caPeaf&ay éa] ca] ca] ca] ca] ca] ca] caj ca] ca] ca

cajcaJcalcalc cajcalcalcalc a a] ca] ca] ca! 22
]393{(33]34K11441155%§g BG%(/BV]GGG]G?(“]?! 7%8@#29%%3] gn] d ]71 ] ]r‘:ﬂ ca] ca] ca] ca] ca] ca] ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caI
97909999: R :: :;

<I<<<x>> ?: 759777 ak ca] ca] ca] ca
] ca] ca] ca] ca] ca] cg]\’(%] cai dz% ?(%l c&?lﬁﬁ]ﬁ%%hg%]gg] lﬁ ] gf%& cal LAS]BkB]BBC
L COCC&DYDDDig) kg, J5 dd HRd¥deed from rat blood and assayed for
HXHHHHA | }xsnl d Z] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]calc
a] ca] ca] ca] aajigalialwals e ale aluthealica jaeallvize ) KHKBEZ2ha) L L MBYMINNNNc OOPPP
@BAE=SQRARR! SS}xsnid_Z]]]ca] ca] ca] ca] ca]ca] ca] ca]ca] ca] ca]ca] ca]lca]ca]calc
a] ca] ca] ca] cajrctadenst] ctaj ceaneadhead dajcozlas®] dal dajigdlySgsfideTevels in
WUCUDUWNKSXSXXXYW ) T nl ] ] A~ Aur A rann {upkfal Weal ca] ca] ca] ca] ca] c™a] ca] ca
] ca] ca] ca] cgrird] c grou cTalJ]ﬂiW&]QQa]a@a]iéﬁ]i(’fd]f(%]Yc§F@§F§§Vcé]1€a]3€9}1@a] ca] ca
VvV aLaV\bb‘VchchcccchdUnggg g-hhhhh7i Liliii zupkfa\ W ca] ca] ca] ca] ca]c
a] ca] cal®a] cTa'cha’-} | B W) Bh ey Q‘g Gignddicentc Apedpddpey] edfestca) cal cal ca
]c'a] ca] ca/ |]Ji]]g kckkkkkk

Table 5 Blood triglyceride levels in ovariectomized rats

Blood triglyceride
(mg/dl)
Group I 50.3%t7.5
Group II 38.6*t3.5
Group III 32.0%+3.2 *
Group IV 28.9E£3.1 **
Group V 24,7%1,9 **

(*:p<0.05, **:p0.01 vs. group I)
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“zm%r& Eyari mé)zeﬁoaaéberﬁﬂwgwéﬁh( caghofample 190R% 2) 92y 16Vag () -

10%& (:R %orce ()O

ral 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
obesity due to increased appetite after the menopause.
15 The samples used were 173 estradiol as a positive control

and genisteln 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 welght gain was inhibited by iﬁtake
of 50 mg/Kg SDG, 173 estradiol (0.02 mg/kg) and 100 mg/Kg

genlstein.

Example 7
25 Efficacy 3: Improvement in hot flashes and synergism with
isoflavone
Tests on menopausal model animals
A sharp decline of estrogen levels after the
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'*<*—*dYNC 1 Frerdnatden osteoporos s hmodel rats
10ME10918 () - L0UTE’ () - @By 10% () - @LO%TE () - SLOTE: () - +R+~++++aBYNC
10n510%%: ( PYRAFEGRHHEMY: 1 0 10% - & () - @ 10%&’ () - - 109 ()-z

1800/% ( %) ¥ ;18%6& Y%? (ﬁ#%rg Qié o L#%&%é@ﬁqéé rIGEEE6ban,

10n1510%h& & 3 4@&49 d@: hich 41 animals were
10%r8: () - 0%3& = e () Y100 () <L he e [xmbC 10m , mLO%r& () -

10m 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 ovariectomlzed rats

were divided into 5 groups (n 7~9) called group I to V.
The sham-operated non-ovarliectomized group (group V, n =
. 9) was used as a positive control.
Ralsling of ovariectomized rats:

20 Group I and group V and non-ovariectomlzed group had
free access for 4 weeks to a baslc diet consisting of AIN-
93M Mix purified diet without Ca (Orlental Yeast Co.,
Ltd.). Group II, group III and group IV were fed with the
basic diet supplemented wlith 0.1% each of soybean |

25 isoflavone, SDG (composition 4), and a combination of
soybean isoflaﬁone and SDG, respectively. Group V was
treated with 178 estradiol at 1 pg/day by subcutaneous
adminlistration through the period of lngesting the test
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showing that combination of both is effective (FIG. 3).

Efficacy 4: Influence of SDG and isoflavone on
* uterine welght
10 At the end of the studies in Example 7, the rats
were autopsied and measured for uterine weight.
Ovarilectomy induced uterine atrophy and uterine weight
loss, but group V treated with 178 estradiol did not show
uterine atrophy with the weight being comparable to that
15 of non-ovarlectomized group. However, groups II to IV
were comparable to group I and showed no effect of

inhibiting uterine atrophy.

Table 6 Uterine welght 1n ovariectomlzed rats

Uterine welght (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 & 71.4 %%

20  **%%P<0.,001 vs. group I
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5 6.7 welght% of soybean lsoflavone and 0.5 weight% of
vitamin E were prepared by a standard method. Thirty-
three females suffering from climacteric-speclfic
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 1n
varlous 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 1n 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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()-A %ggogg VcYc cacbccqcceccbGg 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
S

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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oven heated at 180°C for 20 minutes to prepare bread.

Example 11
Drink formulation

A solution 1 g of sodium citrate, 200 g of glucose
and 1 g of the extract containing'BO% 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.

INDUSTRIAL APPLICABILITY

According to the present invention, novel food
materials rich in SDG (secoisolariciresinol diglycoside)
known to be a precursor of compounds having female
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, especilally foods and drinks containing SDG in
combinatipn with isoflavone can be expected to confer a
great benefit on health because they can be expected to
improve various symptoms caused by imbalanced female
hormones such as menopausal symptoms, osteoporosis,
hyperlipidemia, hypertension, obesity, depression and hot

flashes or to provide cosmetic effects.
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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 1s defatted flax cake.

4,  The proceés 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 whereln the basic alcohol contains
0.05-2N alkall.

.' 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 dally 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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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,

depresslon and hot flashes.

23. The food and/or drink of any one of claims 8 to 19,
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