- 1 - SPECI FI CATI ON COVPCOSI TI ONS CONTAI NI NG LI GNAN- CLASS COVPOUNDS
TECHNI CAL FI ELD [0001] This invention relates to conpositions containing
| i gnan-cl ass conpounds. Mre particularly, this invention relates to
conposi tions conprising sesam n and/ or_epi sesamn and gl ycerides of

m ddl e-chain fatty acid having 8-12 carbon atons. BACKGROUND ART [ 0002]

Li gnan-1i ke conpounds are known to | variety of applications.
For exanple, USP 4427694 disclosesspﬁﬁfﬁggé%gpiveness of sesamn in

alleviating the synptons of al cohol intoxication and/or al cohol or tobacco
w thdrawal , and JP 2-138120 A discloses the effectiveness of sesam nol and

epi sesam nol i n_t heo 2l PR ALY LeRyaN-ELAEEOBSISougHEN s

bronchi al ast hma. € asSsignees bj ec apprrcation arso confirned

vari ous phﬁ@éﬁ*ﬂ#?&ﬁgions of lignan-class conpounds and, to date, they
have shown suc effects as the blood cholesterol |owering action (Japanese

Pat ent m-ﬁa@&ﬁlﬁ%) THiE 13¢lein®1 off Bl Rkt icfagicﬁ:g?wf@w | O+ BAMES

(Japanese Patent No. 3070611), the action o oVl ng epatic functions

(Japanese Pajidi- dis3QLompohdst.neMosBOLATH EERL 2 HEPT O8] 10 R 1O Japanese
Pat ent 3075360), the action of preventing sickness fromdrinking (Japanese

Patent  Nore ZHi24DGR) .cdmpRsAiods CbmpRiishhbi BIsimen Bl @O i PR samin

chol esterol and bile acid, as well as |owering chol esterol (Japanese Patent

No. 3283274nd dhRpdraiiddseFenddidd esepRiASERNgy acid having 8-12 carbon
afoms.
BACKGROUND ART
[0002] Lignan-like compounds are known to be used in a
variety of applications. For example, USP 4427694 discloses
the effectiveness of sesamin in alleviating the symptoms of
alcohol intoxication and/or alcohol or tobacco withdrawal, and
JP 2-138120 A discloses the effectiveness of sesaminol and
episesaminol in the treatment and prevention of allergosis
such as bronchial asthma. The assignees of the subject
application also confirmed various physiological actions of
lignan-class compounds and, to date, they have shown such
effects as the blood cholesterol lowering action (Japanese
Patent No. 3001589), the action of inhibiting AS5-unsauration
enzymes (Japanese Patent No. 3070611), the action of improving
hepatic functions (Japanese Patent No. 3075358), the
cholesterol depressing action (Japanese Patent 3075360), the
action of preventing sickness from drinking (Japanese Patent
No. 3124062), the action of inhibiting the metabolism of
cholesterol and bile acid, as well as lowering cholesterol

(Japanese Patent No. 3283274), the carcinogenesis suppressing



- 2 action (Japanese Patent No. 3183664), the breast cancer suppressing
action (JP 05-043458 A), as well as the action of suppressing the
generation of |ipid peroxides (JP 05-051388 A), and the action of
scavengi ng active oxygen (JP 06-227977_ 4). [00031 Speaking of fat-soluble
substances, they are generally lowin bodily absorption after ingestion by

ot L Py A A R R e
(a1 sol Ub gL Socnrron e PGS 9SSR, ShECheniced R PBIR s |
L1191 veer! gl 18 e IR JALY BdshophO6 T Y1 S5 (I ELAPOT0 A

Document 3&) ;’gg:t?d‘eﬁ?f‘e;e?éﬁ’ﬂn '}% QQLA QngP%E‘E%eDBﬁygg%g‘gﬁg &%P?é’f‘esﬁ Pat ent

No. 307061 cunment apanésePat ent No. at ent Docunent
6: Japanesg)Patent No. 3075360 Patent Docunent 7: Japanese Patent No.
3124062 Pazent Docunent 8: Japanese Patent No. 3283274 Patent Docunent 9:

IP 04 1592940ds { Jap o4 i M- 3183664k ubBebRRL s Dophispnird0: JIP
05- 043458 Pat ent cunent 11: JP 05-051388 A Patent Document 12: JP

06- 227977 fen&RdENY 1IXN¢UiTEHodidy HBsetptiehbakiter ingestion by humans

or animals. Hence, there have been proposed methods for
enhancing the absorption of fat-soluble substances. Take, for
example, the fat-soluble ubidecarenon and there has been
disclosed a method that enhances its absorption by dissolving
it in edible natural fats or oils or triglycerides of middle-
chain fatty acids to form liquids (JP 54-92616 A).
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Patent Document 3: Japanese Patent No. 3001589
Patent Document 4: Japanese Patent No. 3070611
Patent Document 5: Japanese Patent No. 3075358
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Patent Document 7: Japanese Patent No. 3124062
Patent Document 8: Japanese Patent No. 3283274
Patent Document 9: JP 04-159221 A (Japanese Patent
No. 3183664)
Patent Document 10: JP 05-043458 A
Patent Document 11: JP 05-051388 A
Patent Document 12: JP 06-227977 A
Patent Document 13: JP 54-92616 A

DISCLOSURE OF THE INVENTION



DI SCLOSURE OF THE | NVENTI ON 3 - PROBLEMS TO BE SCLVED BY THE | NVENTI ON
(00041 The present inventors perfornmed absorption experinents in rats using
two fat-sol uble substances, sesanmin and episesam n, both for the case of a
suspensi on where they were dispersed immwater and for the case of a
solution where they were dissolved in fat or oil (wheat germoil), and

confirnmed e ]atter signj f.L..Cc erior in bodily absorption.
It may mlél{@'% ('jqu :ﬁ% Sg\ﬁgigf g?r ggtn‘g@‘zﬁ%?féﬁngesti ng sesam n and/ or

epi sesam ng | digsolving themin .fat or_oil: however. . .sesam n and/or
episesam:ﬁqép nly %§Fi§ﬁF fngo ﬂgﬁ%tgﬁa %%@EEE%%ﬁn%ﬁ%i%Hﬁﬁﬂqity in fat or

ol | (Vmeaél-%p%ez{irme%tls{) &Bf‘%%t@ohgggg?’r%@i lﬁét g'écf,i{h&#% tsw.%tﬁséar}:cc%rsopr A nihhem at

hi gh concentrati ons at™t even ey are i ncor porated at

| ow concerﬁmt&;ge@%sa?%g{,y%h #BY¥ +RECEADL 8F S NSRS 3HfR.AN agount of

their | ow stor S s crystal precipitation can pot ally

resul t | Ryd AR abishl. oAl €BRSLAS! A0 (0P S1RAS ors el 1Y,

there has been no alternative to I ncor porating them at concentrations

consi der ablpey QWife (123 kR 180EURI bit Y1l N(whdkt Qe lofdednger moil).
Under these circunstances, when one nmade an attenpt to increase the dose of

sesam n ansdrfirn@d TBSANthet hatteeUkdsbei gRULSESE By Sugdror the varuRpt of
the solvent fat or oil also had to be increased, inevitably resulting in

an excessiatsaitdlone | Titalay weladdet sand thet yopreferied hod@es®r n and/ or

epi sesam n containing conposition that is prescribed becones so | arge per

unit dosagemgesttimgy Isesamin and/or episesamin is by dissolving them in
fat or oil: however, sesamin and/or episesamin is only
slightly soluble and has such low solubility in fat or oil
(wheat germ oil) that not only is it difficult to incorporate
them at high concentrations but, at the same time, even if
they are incorporated at low concentrations, a crystal may
precipitate during storage on account of their low storage
stability. This crystal precipitation can potentially result
in lowered absorbability, so considering the storage
stability, thexe has been no alternative to incorporating them
at concentrations considerably lower than their solubility in
fat or oil (wheat germ o0il). Under these circumstances, when
one made an attempt to increase the dose of sesamin and/ox
episesamin that could be ingested at a time, the amount of the
solvent fat or oil also had to be increased, inevitably
resulting in an excessive calorie intake. In addition, the
volume of the sesamin and/or eplsesamin containing composition
that is prescribed becomes so large per unit dosage or their
guantities to be ingested become so large that inconveniences

in ingestion have occasionally occurred. In particular., in



quantities to be ingested becone so | arge that inconveniences in ingestion
have occasionally occurred. In particular, in 4 the case of formulating for
oral adm nistration, the preparation (e.g. capsule) beconmes so big or the
number of capsules to be ingested becgongs_so |arge that inpedinments to

I ngestion have occasionally occurred. [0005] An object of the present

I nvention { %?éhégﬁgg(¥%rﬁé¥%E¥%i;ﬁ%%S°Egitaﬁéggg%E%%S%8AUb%§ subst ances,

sesam n an Sesamnn, ncorpor a tontEht rati ons. MEANS

FOR SCLV'Nﬁ? EEE%%M@ OQQ$| ﬁ§ t r .0 he._.i ive stuydies the
made in O d;e-é_g’[‘% sol ve ’tc‘{fe atore _n:glgcc)r?gggp%gb%hs‘,grtﬁ%eepr}?@s/been OLL=|O|nventor)s/
found that .yhem &4 1 Wi Qla %'e@@h.%-scgal mgigétxhag%gée&%r&% ol 2
carbon atons were used as solvents, the solubifity of sesam n and/ or

epi sesam n;  JREOVSH P JAHQlonaaf yaBeklireea.t0 5.5 over the case of wheat
germoil which was conposed of |long-chain fatty acids. And as the result of

a furtherisgosly, thes ERAY JEeR! resbaendntBALi S8SHH b G¥byvides | somer
epi sesamn were different in solubility, episesamn being l'ess soluble than

the slight&ymped il ¢hsagant mlldwd thtakolbeedstibet 8n66s bedawaiid hha/or
solubilities of sesamn and episesanmin was great in the triglycerides of

m ddl e- chaépisésdiin Aciddbe tigipeiantied atehtighncbasehesat seeopl i shed on
the basis of these findings. [0007] Thus, the present invention relates to a
conposi t i OMEANS NEGR rS0LY NG AIHM PROBLEMSepi sesanmin and a triglyceride of a
m ddl e-chain fatty acid having 8-12 carbon atons, the sesamn
[0006] As the result of the intensive studies they made in
order to solve the aforementioned problems, the present
inventors found that when triglycerides of middle-chain fatty
aclds having 8-12 carbon atoms were used as solvents, the
solubility of sesamin and/or eplsesamin improved by a factor
of about 2.5 to 5.5 over the case of wheat germ oil which was
cbmposed of long-chain fatty aclds. And as the result of a
further study, the present inventors found that sesamin and
its isomer episesamin were different in solubility, episesamin
being less soluble than the slightly soluble sesamin, and that
the difference between the solubilities of sesamin and
episesamin was great in the triglycerides of middle-chain
fatty acids; the present invention has been accompligshed on
the basis of these findings..
[0007] Thus, the present invention relates to a composition
containing sesamin and/or episesamin and a triglyceride of a
middle-chain fatty acid having 8-12 carbon atoms, the sgsesamin
and/or episesamin being dissolved in the middle-chain fatty

acid triglyceride.

{0008] The present invention also relates to a food or



and/ or epi sesam n being dissolved in the nmddle-chain fatty acid
triglyceride. [0008] The present invention also relates to a food or 5
beverage that contain the conposition and which are preferably in the form
of a capsule. EFFECT OF THE | NVENTI ON 109097 The conposition of the present
I nvention contains sesam n and/or episesam n at nmuch hi gher concentrations

than hav r et of been,possible and it h no nl v outstandin st or age
Stabi | 1y Berne, g SoRBRn " tRereBRpast (0BT AR (L ch Rl SRR R

i nvention o i ' 0 tions of sesamn and/or episesamn, it can
be ingestéﬁlgégbgiFP§%g§% ggﬁghggﬁsules'and the like, with smaller

quant i ti esgppcoC S @S tROERGTOROEest ed and with less oil being ingested as a
solvent. [0010] I'n addition, according to the present invention, capsules

can be proMigied t hatrheokbiipdsalibRask €hf PE&aSht tNSverstidhidohteahnib! e

epi sesam n (or an episesamn-rich conposition) which has heretofore been

unat t ai nabd&sani@0 Bhla o el &rs@aaﬁ\ipaaeomdhﬁghiﬁhéhec&i@eﬁmaﬂiwtﬂh% ,
epi sesam n can be purified by maki ng use of the difference in solubility

bet ween sagird mettoTdirecbadnnpoBsibldl anahftnhaé atdty ety dutsdlan@amigdes.
BEST MODE FOR CARRYI NG OQUT THE I NVENTI ON [ 00121 Li gnan-cl ass conpounds The
sesam n angtcagkesABbilieybeuttsadsbnhilfh pacsept Sinventihe dompositdion
herei nafter sonetines referred to as

of the present invention contains high concentrations of

sesamin and/or episesamin, it can be ingested perorally as

soft capsules and the like, with smaller quantitiles of

capsules being ingested and with less o0il being ingested as a

solvent.

[0010] In addition, according to the present invention,

capsules can be provided that contain at least 1.0 wt% of the

slightly soluble episesamin (or an episesamin-rich

composition) which has heretofore been unattainable.

fooll] Furthermore, according to the present invention,

episesamin can be purified by making use of the difference in

solubility between sesamin and episesamin in middle-chain

fatty acid triglycerides.

BEST MODE FOR CARRYING OUT THE INVENTION

[0012] Lignan-class compounds

The sesamin and episesamin to be used in the present
invention (which are hereinafter sometimes referred to as
"lignan-class compounds™) may be used either alone or in
admixture.

[0013] The methods for obtaining the lignan-class compounds

to be added to foods according to the present invention and an



"lignan-class conpounds”) may be used either alone or in adm xture. (0013]
The nmet hods for obtaining the |lignan-class conpounds to be added to foods
according to the present invention and an 6 extract that contains the

l'i gnan-cl ass conpounds as a main conpongnt and which may also be added to
foods according to the present invention, can be perfornmed by the follow ng

d t, d I b t t that. tai
Phe i gnantErEes: ; *ﬁiﬁ%a'gtsaaﬁs%ﬁﬁg ﬁqgﬁﬁﬁoﬁ‘é‘ﬁ‘ere QMREYIIRGRF 1F M Besane o |

th t t f t
of or gani comRTE & 'dn‘qxh b, neih st By Ao CrBRE R L E e o

d which ¢ I t I f
gﬂch oLSanlc S %%%?é incl Ud e§§c§%€h§% #%gggﬁmg ﬁglEﬁ%ﬁ%ﬁgﬂﬁg'éfﬁanpkgfoﬁe

net hanol , ﬁ{- . re@nd EN& | Kere! asoeéer:r&eeabaaga aﬂefétm%xéﬁﬁt

contains t gnan-cl ass compounds as a mal n conponent, one nay, for

exanpl e, Niiat SEsRd®imd e tih i QN8 sef cbRpeanas! ¥8nh Smav f Qi oherdl | OW t he
mxture to stand at |ow tenperature, perform phase separation 'in accordance

with a stapgdasslt Imcedrdn HE&FamS 0i08Ntihi tHgat caBe , 284t F &PMey tdifd sol vent
fromthe solvent fraction by evaporation. Mre speC|f|caIIy, sesanme oil is

di ssol ved toncedfraingramy Weefpirddinned- Gsiabusegarétacef oswegariysl | eft to
stand overnight at -80C. As a result, the oil conponent forns a precipitate

and fromthelvéehts athea e rmrbstan tfiallflyatimod sctibe owfjthi the od esame icsil

distilled off to yield an extract that contains the |ignan-class conpounds

as a mai n and which can extract and dissolve the lignan-class compounds.
Examples of such organic solvents include acetone, methyl
ethyl ketone, diethyl ketone., methanol, ethanol, and the like.
In order to obtain an extract that contains the lignan-class
compounds as a main component, one may, for example, mix
sesame oil with any one of those solvents uniformly, allow the
mixture to stand at low temperature, perform phase separation
in accordance with a standard procedure such as
centrifugation, and remove the solvent from the solvent
fraction by evaporation. More specifically, sesame oil is
dissolved in 2-10 volumes, preferably 6-8 volumes, of acetone
and left to stand overnight at -80°C. As a result, the 01l
component forms a precipitate and from the filtrate obtained
by filtration., the organic solvent is distilled off to yield
an extract that contains the lignan-class compounds as a main
component. Alternatively, sesame oil is mixed with hot
methanol or hot ethanol, the mixture is allowed to stand at
room temperature, and the solvent is removed from the solvent

fraction by evaporation. More specifically, the sesame o0il is

mixed with 2-10 volumes, preferably 5-7 volumes, of hot



conponent. Alternatively, sesane oil is mxed with hot nethanol or hot
ethanol, the mxture is allowed to stand at roomtenperature, and the
solvent is renoved fromthe solvent fraction by evaporation. Mre
specifically, the sesane oil is mxed-wyth 2-10 vol unes, preferably 5-7
vol unes, of hot - 7 nethanol (2!50C) or hot ethanol ((a50C) and extracted

Vi 90T 0S| Vo FlZSEL SEPRSRYT 82 h8ePELERRIPA PYs PLIdhAT L L0 terperatur e

or in accordance w andard procedure such’as "centrrfugation and the

sol vent i sydystbhsegl. of fnisonadhiaatalovents peaebirhlal ByYiehsatnyg extt asdm t hat
contains the lignan- class conpounds as a mai n conponent. Supercritical gas

extracti ontg@pesat@rdeoritin i Zatbrdahcd darht @ ebhadArdaprossdutéd adh @aAss
conpounds fromthe extract, the extract may be treated in accordance with a

st andar d peenttifegstitdn asnd othensolsfanandisogizphylieli gbt perdmrtiace | i quid

chromat ography, recrystallization, distillation, or liquid-liquid

count er cur sehveptrfriciobor hroneiteddgr aphextwhetethan tbptaess relde onpound | S

i sol ated. More specifically, using a reverse- phase colum and

met hanol / walass (GOMpOYINnGs am a&ingm corponeatt.r aStipeearibhedl apave i s

separated out by high-performance |iquid chronatography and after the

sol vent isedFsa¢tier edn alshde aiililized . cr 8t ordes tecehtabm|varibwd t h

ethanol to_yield various |lignan-class conpounds such as sesamn,

epi sesani n1198@32¢ #9F , CTWR ifFom thec extRacsesihe errraet yRaAYi®l nay be

a refined product or it nmay be a crude product. obtained at any stage of the

process of QEEQE‘?@ B agr GROYIRY G stapsard Proredpre ofued %/ﬁec oring

step; if dgﬁkgggtogfgfggiEﬁ¥gkiperformance liquid chromatography,
recrystallization, distillation, or liquid-ligquid
countercurrent partition chromatography, whereupon the desired
compound is isolated. More specifically, using a revexse-
phase column and methanol/water (60:40) as an eluant, the
extract mentioned above is separated out by high-performance
liquid chromatography and after the solvent 1s distilled off,
the resulting crystal is recrystallized with ethanol to yield
various lignan-class compounds such as sesamin, epilsesamin,
sesaminol, epilsesaminol, etc. The sesame o0il to be used may
be a refined product or it may be a crude product obtained at
any stage of the process of sesame o0il production, except that
it is prior to the decoloring step: if desired, sesame seeds
or sesame oll cake (sesame seeds from with oil has been
expressed to give a residual oil content of 8-10%) may be
substituted. 1In thils case, the sesame seeds or sesame oil
cake may optionally be crushed and extracted by a standard

procedure using any solvent, for example, one of the solvents

described above in connectlon with the extraction from sesame



or sesame oil cake (sesane seeds fromwth oil has been expressed to give a
residual oil content of 8-10'") may be substituted. In this case, the sesane

seeds or sesane oil cake may optionally be crushed and extracted by a
standard procedure using any solvent, _fgr_exanple, one of the solvents
descri bed above in connection with the extraction fron1sesane - oi

[ LET, SePaEE | b AL (58 WEkBRRCLUEPL ol Sl s Qy from

the liquidextr evapora I'on e i°nt ended

extract. Fgpmifng. tctﬂs Al T dlfig;'h'ﬁ 8&t§§é@”ﬁﬁde ‘?orm&ﬁ[ﬁt Osesa”e oi |

cake extract or t e extract o ame ol 1n cr nly sesamn,
epi sesan Neyaesat a?ﬂ;seeal%q%amgn%eb%t@haea YRELQYS. Oty ldrghan-cl ass
compounds, .e., sesano

2- (3, 4- met k£ nadk e idns Grf( Se@RklRO%K=4- Ex«éfeéypheayﬁe o1l cake
3, 7-di oxabi cycl o[ 3, 3, 0] oct ane, 2. 6-bi s-(3-nmet hoxy- 4-

hydr oxyphegytact Tofli thabhawdd] 3£3 s@kambasel @h crude form, not only

2- (3, 4- net hyl enedi oxyphenyl ) - 6- ( 3- net hoxy- 4- hydr oxyphenoxy) -

3, 7- di oxabseyahinl 3, ep i axdmang, sezamifoabhainegibysamimhdBrout ey ques.
[0014] Note that the sesam n obtained from Asiasari Radix also has

conpar abl evefiaed othert He gresamlassbicampednfisoni . sesasesamellion and sesane oi
and that these optically active forns are also included anong the

| i gnan- cl ags(2ohpeaiidsl enadicaygibeingd,) -bi-§3amethaxy - ¢ onpdrexigphenylll-so be
obtained from by-products to the process of sesane oil production. Note
that the ndt hoREOFARGYGEHP thé lioictaas- cRadsbdsmbdomethesv-4he net hod of

obtai ning the extract are b no means I|n1ted to
hydroxyphenyl) - -dioxabicyclo[3,3,0])octane, or

2-(3,4-methylenedioxyphenyl)-6-(3-methoxy-4-hydroxyphenoxy) -
3,7-dioxabicyclo[3,3,0]Joctane, can be obtained by similar
techniques.

[0014] Note that the sesamin obtained from Asiasari Radix
also has comparable effects to the sesamin obtained from
sesame seeds and sesame oil and that these optically active
forms are also included among the lignan-class compounds. In
addition, lignan-class compounds can also be obtained from
by-products to the process of sesame 0il production. Note
that the method of refining the lignan-class compounds and the
method of obtaining the extract are by no means limited to
those described above. In addition, the above-mentioned
lignan-class compounds and lignan-class compound based extract
are by no means limited to those obtained from sesame oil,
sesame oil cake, and sesame seeds, and all natural products
that contain the lignan-class compounds can also be employed.
Examples of such natural products include Acanthopoanacis

Cortex, paulownia tree, ginkgo bark, Piper retrofractum,



t hose descri bed above. In addition, the above-nentioned |ignan-class
conpounds and |ignan-class conpound based extract are by no neans limted
to those obtained fromsesane oil, sesane oil cake, and sesane seeds, and
all natural products that contain the_ljgnan-class conpounds can al so be
enpl oyed. Exanples of such natural products include Acant hopoanacis

Cortex, papylowni.a tree Jgi o bark, Piper retrofractum 9 - Asiasari Radix,
etc. [0015%1%%1?‘10“{%%"@ e%ai%?/‘ be nentioned as nethods for obtaining the

| i gnan-cl a ou . ' I ool e ] epi sesamn
can be synfﬁ%g]gggd %%olﬂ#&{%%h%}y Egr ggg@%ﬁgﬁaﬁ:ﬁé%%% Soc., 78,
1242 (1956044 ¢ [ i |_nNQr.es ensy | b e net hod of
Preundenbe%%t%%ﬁghéuﬁgéuﬁﬂbﬁégjgiagg,%%?gga?%85g?)?§gﬁ%é§§??iﬁg%$esinoI can
be synthesigegakye ! N dBRtNPGA epicR4RMeAbEEE B dynth&hereqa BRf .theB8, 16
(1955)). [0016] Furthernore, the lignan-class conpounds can not only be
used in theefwodn of EHRERSIALRIDUY It.hey.CBReRml SQobe, TBCOIPPI af Bske )o);t her
al one or in suitable conbinations, as ingredients of conpositions. [0017]
Sol vent s (i dad&t€iwn N giaidnesAGiol Papceei dgarhesitbe py et imd th@htdon, the
| i gnan-cl ass conpounds are dissolved in oils or fats that contain
gl yceri desFfeamgenisery etorl .or(dheme ®ernpndé, dL570(1858Y)) ycand des) of
m ddl e-chain fatty acids having 8-12 carbon atons. [0018] Except in a
speci al caseringrresinnl garcdre gyntdesigeddby- thai methedyofici ds having 8-12
carbon atons" as used

Freundenberg et al. (Chem. Bexr.. 88, 16 (1955)).

[0016] Furthermore, the lignan-class compounds can not only
be used in the form of glycosides but they can also be
incorporated, either alone or in suitable combinations, as
ingredients of compositions.

[0017] Solvents (middle-chain fatty acid glycerides)

In the present invention, the lignan-class compounds are
dissolved in oils or fats that contain glycerides (comprising
one or more of mono-, 4i- or triglycerides) of middle-chain
fatty acids having 8-12 carbon atoms.

[0018] Except in a special case, the term "glycerides of
middle-chain fatty acids having 8-12 carbon atoms" as used
herein refers to mono-, di- or triglycerides that have fatty
acids ester bonded to glycerol (which are sometimes referred
to as mono-, di- or triacylglycerols) and in which at least
one constituent fatty acid moiety derives from a middle-chain
fatty acid having 8-12 carbon atoms. The carbon chain in the
fatty acid may be straight-chained or branched.

[0019] Hereinafter, that part of the glyceride which

derives from a middle-chain fatty acid may sometimes be



.herein refers to nono-, di- or triglycerides that have fatty acids ester
bonded to glycerol (which are sonetines referred to as nono-, di- or
triacylglycerols) and in which at |east one constituent fatty acid noiety
derives froma mddle-chain fatty acidItawvi ng 8-12 carbon atons. The carbon
chain in the fatty acid nmay be straight-chai ned or branched. [0019]

Her ei naf t ereféibdd ped tstdpIyhaasyldy cariidde ewkehalin gettyescidom a m ddl e-chain
fatty acid may sonetines be 10 referred to sinply as a "mddl e-chain fatty
acid." [00R®Y2Ghe m ThH entddlier dhatiny facitg getdegldeenbde hwistely esarass a
solvent for the lignan-class conmpounds in the conposition of the present

i nvent i on amyabsokie¢nterfer miveo-1igtian ~clastsr cghpoendseinr tkke ncompost tivay eof |
but triglycerides, in particular, triglycerides in which all constituent
fatty aci def the preshnt cindentiigm ywaycbes efhibeti aahore;, thbeseomre soneti nes
referred to as "MCTS', such as tricaprylin) can be used wi th advant age.
[0021] In Fﬁé9¥W@Q%#ﬂeimWéhmﬁéﬁurﬁhé%#F e- P4} Arlatygeridesis ¥my be either
saturated or unsaturated fatty acids but saturated fatty acids are

preferred P?Eﬁﬁ?*kﬁﬁweﬁﬁkﬂ#ﬂCQﬁldqsnﬁvapﬁﬁhtﬁélsFﬁBPFiFye%ﬁ Fakty aeios

gl yceri des agaln%%|l I dation and the |i % % M ddl e-chai n fat aci ds
that are pPEFPt ?rﬁhqﬁP ﬁﬁﬁ%ﬁuﬂ?%dﬁvéﬁﬁFﬁﬁ PhEPHdetPeRR %ﬁ%ﬂﬁﬂ%ﬁ yIic
aci d, peraI oni ¢ G acid und% I|c a and |l auric_aci

the cast: ofeFOTFFRGLe 4 g deusn 4% FrarobePisd) FRB.RE"Hfe AT ds' mmy
be conposegdggnééggte speci es or they may be

[0021] In the present invention, the middle-chain fatty
aclds may be either saturated or unsaturated fatty acids but
saturated fatty acids are preferred from the viewpoint of
improving the stability of fatty acid glycerides against
oxidation and the like.

[c022] Middle-chain fatty acids that are preferred in the
present invention include, for example, caprylic acid,
peralgonic acid, capric acid, undecylic acid, and lauric acid.
In the case of forming a diglyceride or a triglyceride, these
fatty acids may be composed of single species or they may be
composed of two or more species.

[0023] Particularly preferred middle-chain fatty acid
glycerides are triglycerides in which all constituent fatty
acids are middle-chain fatty acids, and an example is a
triglyceride in which the middle-chain fatty acid 1s at least
one membexr selected from the group consisting of caprylic
acid, capric acid, and lauric acid.

[0024] As middle-chain fatty acid triglycerides, those

which are found as ingredients 1n vegetable fats or oils such



conposed of two or nore species. [0023] Particularly preferred m ddl e-chain
fatty acid glycerides are triglycerides in which all constituent fatty
acids are mddle-chain fatty acids, and an exanple is a triglyceride in
which the mddle-chain fatty acid is at {ieast one nmenber selected fromthe
group consisting of caprylic acid, caprlc acid, and lauric acid. [0024] As

m ddl e- cha+ qa]'{ty a_LCI dotcrolngll %t__aLrll %%% b%ﬂgg%u 3\4:' E%F%ﬁuz ograd’ as ingredients

i n veget able L %r 0i9% suc as pa and babassu

ol | can beazgfeg}]atﬁwﬁlg NaLiNGl 81 CELRLLY, SYTUNES 280 nes ihanalso be

used. [00 e as vent ssolving the

| 1gnan- cl apgo SOPOURGR, FE DO Qlek ytﬁgmoeafde .9£ d@gsféi@e&@af dr fatty acid

glycerides or, so long as m chain fatty aci cerides are contained

N such an@U¥SPing 'ﬂifeorle_%%e@ﬁ%ssHsmpaaaagsmw%etmefj %&Iﬂo%tal ve for

di ssol ving the Ilgnan cl ass conpounds stably, the fats or oils

conposi ti o hiellLUNHS Rt t ?h%c'ﬂldgh.%éﬂﬂﬂésféit Yso amlgl; @Hé’@:ﬂ!ddi%s and
other fatty acid glycerides. The ratios at which the mddle-chain fatty

aci d gl ycechdlas fdtety iaGd plyeleeddes tbe tahsadie®iis sigh dnpuread e,
5-100% 10-100% 25-100% 50-100% or 75-100% by weight of the total
quantity ofn¢depdrEdtedratoiduech @@ick ThetniHdiecachadfféative afwrm gl yceri des
have the advantages that they do not easily accunulate in the body and
t hat t hey @issailotirapdiley ldgndinzed asksn cangptings, stélely) dhe-fattmior fodflisy aci d
triglycerides are inherently contained in the

may be compositions that consist of the middle-chain fatty

acid glycexrides and other fatty acid glycerides. The ratios

at which the middle-chain fatty acid glycerides are

incorporated in the fats or oils may, for example, 5-100%,

10-100%, 25-100%, 50-100% or 75-100%, by weight of the total

quantity of the fats or oils.

[0026] The middle-chain fatty acid glycerides have the

advantages that they do not easily accumulate in the body and

that they are not easily oxidized. In addition, the middle-

chain fatty acid triglycerides are inherently contained in the

fat content of dalry products, palm oil and the like and hence

are ingredients that have a long proven record of use in

meals.

[0027] Lignan-class compound containing compositions, as

well as foods and beverages

In order to produce the composition of the present
invention, a lignan-class compound or compounds in powder form
are added to a solubilizing agent (solvent) and mixed,
preferably with agitation under heating so that they are fully

dissolved. When a middle-chain fatty acid triglyceride is



fat content of dairy products, palmoil and the |ike and hence are

I ngredi ents that have a | ong proven record of use in neals. [0027]

Li gnan-cl ass conpound contai ni ng conpositions, as well as foods and
beverages In order to produce the conpp%éﬂ;wlof the present invention, a
| i gnan-cl ass conpound or conpounds in powler form are added to a

sol ubilizin gent (solvent) and . m xed. _preferabl i th agitation under
oat 1 ng ScUPRALT HyS AT [SPe drebany 615 SGnERRBOT B P, ERUPOTER o) et d
triglyceride is,- 1 sed a .solvent . the |lignansclass conpound o
conpounds g#ffOlﬂ?séé%tie%%jf%?i%JQﬁﬁg'Fﬁ ﬁ§n98P§8§ngoﬂﬁoﬁ%mPéﬁh Briftinds and
t he sol ven re. | p. t (el _gh ratl f el bqut
1700, [o0sRf SelVERE REE iedindedtal ok (BRABRLT' £RESLL St ibodt, IR
seasoni ngsyonybseceptiggl products, health foods, foods for alinentary

t her apy, conblnatlon‘%ea1th foods, dietary supplenents and beverages, as

vel | as phapgRgputi Chd suddd WA irAdHENR teirdl "eBoasN8nk 0pEFe ARGk DEVET ages
-according to the present invention can be fornulated in either a solid form

(e.g. crysiabsudéapsad &indaPIRitTadeulQWAr hrod@ic@sSeRbasthi food®r M (€. g.
gel or paste) or as a liquid form(e.g. mneral water, soft drink, fruit
drink, spogbsaslrisik,aDimékitnhpltinerdpsy,ecagdihatibasheh0OHSEGHds pever ages
preferably contain the |I|ignan-class conmpound or conpounds in solution,
which i s adistaty sipplememtd sarshdevalragest,i as kglilhasbpdgrmacetticcdlaods
and beverages according to the present invention are

for oral adminigtration. The foods and beverages according to

the present invention can be formulated in either a solid form
(e.g. crystals, capsules, tablets or powder), or a semi-solid
form (e.g. gel or paste) or as a liquid form (e.g. mineral
water, soft drink, fruit drink, sports drink, ox alcoholic
beverages); these foods and beverages preferably contain the
lignan-class compound ox compounds in solution, which is a
state that permits easy absorption by the body, so the foods
and beverages according to the present invention are
preferably in the form of capsules (in particular, soft
capsules), drinks, and the like.

[0029] The foods and beverages of the present invention can
be produced by incorporating the compositions of the present
invention using techniques known to skilled artisans. The
foods and beverages of the present invention enable the
lignan-class compounds to exhibit their desired effects in a
consistent and efficient way.

[0030] The amounts of the lignan-class compounds to be
incorporated in the foods and beverages of the present

invention are not limited to any particular values and can



preferably in the formof capsules (in particular, soft capsules), drinks,
and the |like. [0029] The foods and beverages of the present invention can
be produced by incorporating the conpositions of the present invention
usi ng techni ques known to skilled artisamns.- The foods and beverages of the
present invention enable the 1lignan-class conpounds to exhibit their

desi red efgﬁﬁgpﬂrhtqelfmsis%tte% andx§hhbal SEEi&@ﬁl-vlgli&Q?’PdeJf@x teS of
C e foods an

the lignan-class conpounds to bé incorporated int ever ages of

the presenprefdwedd igHy 18 Qntalkel oF k8e 1@gARN-LBALL CHb@boY Us and can - 13
appropriately be set by a skilled artisan with reference to a preferred

dai |y int akempdunde ddp@h@ing apdnC@RROEBEMOLn WRIBRUNKS fegperst ng upon the
formin which the food or beverage is ingested. Usually, the |lignan-class
conmpound Obevarmdpings iavgesadded F¢ahlibhat the LegisnOcR9d admipowrrapen al |y

at least 0.001 wt% of themare contained in the foods or beverages -of the
present i noempounmis [£X33HAddEde stompdhati ahs LeaAsthe. poeSewmt s ) nvepecial Iiyay
optionally contain any additives aside fromthe |lignan-class conpounds and
t he gl yceratiebeadt M dfllevwiiiai 0ff &hieyn acedsonbhatned BalbPheafdwmis aions. In
addition, aside fromthe conpositions of the present invention, the foods
and bever age¥erages pf gihes dmesiemie ADVERtARY -cont ai n any ingredients that are

used in ordinarf foods and beverages. Exanples of these additives and/or
i ngr edi ent E09#t] ude Tha HAMResdidiengs ofi thARi RTESQRE RYamt o, malgar s,

vehi cl es, disjntegrants, . )
optionally contain any additives aside from the lignan-class

compounds and the glycerides of middle-chain fatty acids
having 8-12 carbon atoms. In addition, aside from the
compositions of the present invention, the foods and beverages
of the present invention may contain any ingredients that are
used in ordinary foods and beverages. Examples of these
additives and/or ingredients include vitamins such as

vitamin E and vitamin C, sugars, vehicles, disintegrants,
bindexrs, lubricants, emulsifiers, isotonization agents,
buffers, solvent promoters, preservatives, stabilizers,
antioxidants, coloring agents, flavoring agents. scents,
coagulants, pH adjusters, thickening agents, extract powders,
galenicals, and inorganic salts.

[0032] Note that the compositions of the present invention
for use in foods or beverages or the foods or beverages
according to the present invention may have labels attached
that state their specific uses (e.q. for supplementing
nutrition, for maintaining health, and the like) and/or their
specific usage (e.g., the amount of intake, the number of

ingestions, the method of ingestion, and the like).



bi nders, lubricants, enulsifiers, isotonization agents, buffers, solvent
pronoters, preservatives, stabilizers, antioxidants, coloring agents,
flavoring agents, scents, coagulants, pH adjusters, thickening agents,
extract powders, gal enicals, and inorga |c salts. [0032] Note that the
conpositions of the present invention use in foods or beverages or the

foods or b ccordl tQ the resent knoven have_ | abel s
attached F%géfgtatel¥hel ngFIC usess?ger °¥or£€ Fﬁea rﬁqlsesaﬁﬁprltlon
for maint ﬂﬁﬂ% I.ke) .a r n€: 9_

t he annun?ﬁo# |H?gke Q% e nu%ﬁ sl 5 %angégégégfh aéﬂg%%%dﬁl |nge tion,
and the i ﬁﬁ?gg rier

epi sesam nJé %)e%%nﬁe t4 e reporte %Bz?ﬁgggce%?gegg?nfnéﬁa‘% Egedﬁ%;l ncreasi ng
the gene Eéﬁgﬁﬁgg(yhéﬁnk(@}Q@E&%@Cc@ﬁbh¥éhwaEhB§Q§aﬂﬁﬁlOn enzynmes in the

| iver as conpared wth sesam n (Kushiro, al., J. Nutr. Biochem, 13,

289-295 (20Rd3niro,Ther efiorA,. t e devel OBEIBBheﬂf ,COBPOSE 4 L DS @mizaygm ng
epl sesam n as an active i ngredl ent is antici pat ed Hovvever accordl ng to

the study Theidory e deveddiphienht bl hampbeeﬂioﬁeuedntMMs@sam n and

epi sesam n have different solubilities, the latter being | ess soluble (see
Exanpl e 1)epidesaiin eas idn axtdorpdnigiciedaensupl anentipatedul jowdwir has

epi sesanmn as an active ingredient is to be produced using the

convent i ona¢¢grdinginth vitheats tyeiymodi [ther preeehtkénuentoss) ubk |haerbeerhe
probl em of episesamn precipitation will occur during storage. [0034] The
present i nfewrd othatars4ramigplandd epdsgsemgbobave different solubilities,

the lattexr being less soluble (see Example 1). Therefore, if
a composition, supplement (capsule) that has episesamin as an
active ingredient is to be produced using the conventionally
found wheat germ oil or the like as a solubilizer, the problem
of episesamin precipitation will occur during storage.

[0034] The present invention can be applied advantageously
in preparing such capsules containing episesamin as an active
ingredient. Specifically, heretofore unattainable capsules
can be prepared that have episesamin added in such a way that
at least 1.0 wt® of 1t 1s dissolved in the core composition
(the contents other than the capsule shell).

[0035] In addition, the aforementioned difference in
solubility between sesamin and episesamin tends to increase in
MCTs (see Example 1). Therefore, MCTs can be utilized when
one attempts to obtain an episesamin-rich composition from the
mixture of sesamin and episesamin for such purposes as
preparing the above-described composition containing
episesamin as an active ingredient. Specifically, by

dissolving the sesamin/epilisesamin mixture in MCTs and then



i n preparing such capsul es containing episesamn as an active ingredient.
Specifically, heretofore unattai nable capsules can be prepared that have
epi sesam n added in such a way that at least 1.0 wt% of it is dissolved in
the core conposition (the contents othgrg than the capsule shell). [0035] In
addition, the aforenentioned difference in solubility between sesam n and

opi sesam oL e8dend y WELARG N NCT5 (S6LBYAIBLCCA) oIS By JTS con

be utilize S an eplrsesamn-ri conp05|t|on from
the m xt U?f i)% Jb A0 £RSRS BB o3k 18HCh purposes as preparing the
above- descfTb n%mm tion contalinin epi sesanmi n as an active ingredient.
Speci fi cal EyamPYE sdlssoIV|ng the sesam n/episesanmin mxture in MCTs and then
15 performng recrystallization, episesamin can be purified to yield an

epi sesam N 66 $8) CO”Rﬂﬁ'61169EolﬁWﬁ@EgaSEQO%heOﬂr&Bén{ ol AviitibPages, the
present invention is further descri line with exanples, to which the

present | pyEfhéeONddscibd® ifeanne wiithedxampd34] eExaRDER dhe St ty
Test> 1. Experinmental materials Three sanples were used and they included
not only ainvextise 1f BeImeaasd ldpiitedani n (sesam n: epi sesam n =
51.1:48.2) but also sesam n and episesamn that were individually purified
fromthe ni&@37k. TheExdmplte der Bodiubilidy deptdduct of RIKEN VI TAM N CO.,

LTD.; the olive oil was a product of nakal ai tesque: used as m ddl e-chain
fatty aci db. Experimental materials

Three samples were used and they included not only a
mixture of sesamin and episesamin (sesamin:episesamin =
51.1:48.2) but dalso sesamin and episesamin that were
individually purified from the mixture. The wheat germ oil
was a product of RIKEN VITAMIN CO., LTD.; the olive o0il was a
product of nakalal tesque; used as middle-chain fatty acids
(MCTs) were ACTOR M-1 (a triglyceride of middle-chain fatty
acid with C8:C10:Cl2 = 56:42:2) and ACTOR M-2 (a triglyceride
of C8 middle-chain fatty acid), both being products of RIKEN
VITAMIN CO., LTD. The diacylglycerol was a commercial fat or
oil (Econa Cooking 01l of KAO CORPORATION, an edible o0il
containing about 80% diacylglycerol).

[0038] 2. Experimental method

Into test tubes, there were weidhed 2 g of the respéctive
fats or oils and various concentrations of the samples that
increased from 0.5 to 10% (by weight) by an increment of
0.25%. Then, the test tubes were heated to 120°C so that
sesamin completely dissolved in the fats or oils. Thereafter,
the test tubes were allowed to stand overnight at room

temperature to examine whether crystals would be formed or



(MCTs) were ACTOR M1 (a triglyceride of mddle-chain fatty acid with
C8:Cl10: C12 = 56:42:2) and ACTOR M2 (a triglyceride of C38 mddle-chain
fatty acid), both being products of RIKEN VITAMN CO, LTD. The

di acyl gl ycerol was a commercial fat or- 1@ |- (Econa Cooking G| of KAO
CORPORATI ON, an edible oil containing about 80% di acyl gl ycerol). [0038] 2.
Experi mentadt net hod Into test tubes, there were weighed 2 g of the
respective fats or oils and various concentrations of the sanples that
increased {0039 D.5 tD. KSYIns wei ght) by an increment of 0.25% Then, the
test tubes were heated to 120C so that sesam n conpletely dissolved in the
fats or oils. TherBalfler] shdws,tddt unelpscuneddvatiioned ovutsthlaid ttheer ni ght at
room tenperature to exanm ne whether crystals would be formed or - 16 - not.
[0039] 3. selubibity dhifesamighemsl/ort epAsgseriadvgst vengdlewmtnathanlishe
solubility of sesam n and/or_ episesamin was very low not only in the

| ong- chai nitathy %&ﬂﬁf%hqkﬁ3ﬁﬁ§ﬁYd@§1@LG¥§F1¥G§ﬁlé§S (WheRs) g¥2FR A% and ol ive

oi |, but also in the djac | ycerol | th their solubility being
sel ecti vel YRRRGHISHN (el %%dﬂé—v@hﬁﬂ o ymgéPlerFﬁFyéé?‘FiﬂJe%li(W@). From

supp erniﬁi”gﬁﬂ' A B SRR P A SH ST R
oo Sesamt Al S5 A S ) ISR PR Sl e 552
MCT. result, it turned out that when one was attempting to produce
supplements in the form of, say, soft capsules using sesamin
and/or episesamin as an active ingredient, an increased amount
of a lignan-class compound (say, sesamin) could be added per
capsule by dissolving it in the MCT.
[0040] From the results in Table 1, it also turned out that
there was a difference in solubility between sesamin and
episesamin, the solubility in episesamin tending to be
smaller. From these results, it turned out that when one was
attempting to produce supplements in the form of, say. soft
capsules using episesamin as an active ingredient, the
technique of dissolving it in the aforementioned MCT was
useful.
It should also be noted that the sesamin, episesamin and

their mixture remained stable for at least 9 months at

ordinary temperatures without precipitating.

[0041] [Table 1]



[0040] Fromthe results in Table 1, it also turned out that there was a
difference in solubility between sesam n and episesanmin, the solubility in
epi sesanmn tending to be snmaller. Fromthese results, it turned out that
when one was attenpting to produce supplenents in the formof, say, soft
capsul es using episesamn as an active ingredient, the technique of
dissolving 1t 1n the afggﬁgeytloagd MCT was MefeTuT. Itdang|d al so be noted

t hat the sesandal epise %" and t&frr ] xt ufe remipe ble fadGat | east
9 nonths at ordinary tQ&?ﬂ'ePéSur ed 'thog}f‘é%&éc’fl'lrfgfgﬂﬁc?r[%'oil)li [Table 1] -
17 Ql Qiver MT DG ger.moil oi ACTOR M1 Act or )

M xture \2/\818’?’%?%:9.0 6.5 1%8 Sesa%i‘r? 0.75 0. 564.0 2.5 1325@ Epi s?aﬂé mn 0.75
0.5 2.5 2. 8edamif di ssol ved 7isn grame/7500 g fagt.or oil) [9042] <Exanpbe 2:
Producti on_of Epi sesam n-Contai ni ng_ Conposition> As fat_or oil, MCT (ACTOR
M1 of R KERISAIEMN cO 2-7PD.) &-Swheat gefr?oil was uded. TwentyOgranms of
the fat or oil was weighed in an eggplanf_.t f,l ask of m _i.n capacity;
the flask was then charged with 4.0 g of Qhﬁ¥§§ﬁ9e”b r?%?i%?ﬁ fghartgﬂg

epi sesam n (sesam n: epi sesam n = 55:45) and heated in an oil bath at 120C

with agitation until the mxture was conpletely dissolved. Thereafter, the
m Xxture ma§0§h§ydy <Example 2: Production of Episesamin-Containing

Composition>

As fat or oil, MCT (ACTOR M-1 of RIKEN VITAMIN CO., LTD.)
or wheat germ o0il was used. Twenty grams of the fat or oil
was weilghed in an eggplant type flask of 50 ml in capacity:
the flask was then charged with 4.0 g of a mixture of sesamin
and episesamin (sesamin:episesamin = 55:45) and heated in an
01l bath at 120°C with agitation until the mixture was
completely dissolved. Thereafter, the mixture was slowly
cooled by allowing it to stand in a 20°C environment: when the
liquid temperature reached 60°C, 4.0 mg of 100% episesamin
seed crystals were charged and crystallization was performed
for 30 minutes in a 20°C environment. The liquor containing
precipitating crystals was subjected to solid-liquid
separation by suction filtration and the remaining solvent in
the crystal mixture was washed off with 99.5% ethyl alcohol.
The thus obtained crystal mixture was subjected to HPLC under
the following conditions for analyzing the composition of
sesamin and episesamin,
[0043] In addition, a mixture of sesamin and episesamin was
heated to dissolve at 120°C in the same manner as described

above and, thereafter, following an activated clay treatment,



cooled by allowing it to stand in a 20C environnent; when the |iquid
tenperature reached 60C. 4.0 ng of 100* episesanm n seed crystals were
charged and crystallization was performed for 30 mnutes in a 20C
environnment. The |iquor containing pregigpLtating crystals was subjected to
solid-liquid separation by suction filtration and the remai ning solvent in

the or yetale e 988 WASHE] REEMALE 99, S0 SLW AGE0Les oTBEL S

obt ai ned crys m xture was su Jec

condi t i Onsaﬁd%;e ae?,a'owaag hhergQRROShi &0Brof witESRAMdL %ﬁf&;@gﬁg@g Qg 0043]

In addition, a mxture of sesam n and epi sesam n was ssolve at
120C i Nt henfRIE, tTRANE THaS a@@3GhtBAdC1aPOVRe @fifent RAILAIAS a @lh@WeRd an
activated clay treatnment, - 18 recrystallization was effected in the sane
manner as eacr.sedg @bwetwaeaaacma? CCXELEON MAHTH a2 MriasirersuaBal yzed
for its conposition. The activated clay treatnment was such a treatnent
that 0.57 wy ™I ZusAWAaTR0USITRY AL CAHEROBRA EARTHIV2R wash ufdiddirted they M ZUSAWA
| NDUSTRI AL CHEM CALS, LTD.) was added to the m xture of sesam n and

epi sesan mittairehad lBesamheated tpisdsasibhvehan lead dderbaidatadd tbhat
followng a 30-mn treatnent at 120C, the waste clay was renoved by
filtrati oMigds@dad] ipHRDCoddnbathoas)l Chatnfiellowingid XDBIN (Jreadtmentof
G.-SCIENCE) 4.6 x 150 mm Colum tenperature: 40C Mobil e phase: nethyl

al cohol / weetterl 20°2, 3thél wastatelay wad niemddegde diyorfiltvazgonam

[0044] (HPLC conditions)

Column: Inertsil ODS-3 (product of GL-SCIENCE) 4.6 x 150 mm
Column temperature: 40°C

Mobile phase: methyl alcohol/water = 7:3

Flow rate: 1 ml/min

Detectox: UV 290 nm

[0045] The episesamin content (purity) in the crystals
obtained was 67.4% without the activated clay treatment and
94.0% with the activated clay treatment. Since the episesamin
content before the recrystallization was 45%, it was found
that episesamin could be purified by dissolving the
sesamin/episesamin mixture in MCT and performing
recrystallization.

[0046] <Example 3: Capsule-1]

Sesamin with the formulation indicated below
(sesamin:episesamin = 1:1) was dissolved in MCT under heating
and thereafter cooled to prepare a sesamin-containing
composition. This composition was filled into gelatin shells
by the usual rotary process to prepare soft capsules each

weighing 250 mg (with liquid contents weighing 210 mg).



[ 0045] The episesam n content (purity) in the crystals obtained was 67.4%
w thout the activated clay treatnment and 94.0%w th the activated cl ay
treatment. Since the episesamin content before the recrystallization was
45% it was found that episesam n coul dgbe purified by dissolving the
sesam n/ epi sesamin mxture in MCT and performng recrystallization. [0046]

<Exanpl e 3fqd@Ps “'ex¥hq%a??@bﬂt EQ the formulation indicated bel ow
(sesam n: epi sesam n - 1. ssolved in MCT under heating and

thereafter coolgtdfdrepare a sesam nigopgai ning conposition. This
conposition was filled into gelatin shells by the usual. rotary process to
prepare soft campgul es each weighing 268 mg (With liquid contents wei ghing
210 mg). - 19 - [0047] (Liquid contents) Sesamin 10 ng MCT 200 ng (Shell)
Celatin 60.01 @neaani n 30.0% Methyl paraoxybenzoate 0.15% Propyl

par aoxybenzoate 0.51* Water q.s. (0048] <Exanple 4: Capsul e-2] Two
conposi ti ons weeA airiepared (purified) ae.08 Exanple 2 such that they
cont ai ned epi sesami n at high concentrations (sesam n:episesamn =
32.6:67.4, and @yxed4ir0); those 30.0%

Methyl paraoxybenzoate 0.15%

Propyl paraoxybenzoate 0.51%

Water g.s.

[0048] <Example 4: Capsule-2]

Two compositions were prepared (purified) as in Example 2
such that they contained episesamin at high concentrations
(sesamin:;episesamin = 32.6:67.4, and 6.0:94.0);: those
compositions were used as lignan-class compounds. The lignan-
class compounds with the formulation indicated below were
dissolved in an oil or fat consisting of MCT:wheat germ oil =
25:75 under heating and thereafter cooled to prepare lignan-
class compound containing compositions. These compositions
were filled into gelatin shells by the usual rotary process to
prepare soft capsules each weighing 250 mg (with liquid

contents weighing 200 mg). Both samples of soft capsules were

free from the precipitation of crystals during storage.

[0049] (Liquid contents)
Lignan-class compounds 3 mg
Vitamin E 20 mg
0il 177 mg
(Shell)

Gelatin 60.0%



conpositions were used as lignan-cl ass conpounds. The |ignan- class
conpounds with the formulation indicated bel ow were dissolved in an oil or
fat consisting of MCT:wheat germoil = 25:75 under heating and thereafter
cooled to prepare |lignan- class conpoun@0Ocentai ni ng conpositions. These
conpositions were filled into gelatin shells by the usual rotary process to
prepare soft cajsgdersincach weighing 250 ng (with |iquwa.ogontents wei ghing
200 ng). Both sanples of soft capsules were free fromthe precipitation of
crystal s duri nMethynagarao®@behzphtgui d contents) Li gharesl| ass conpounds 3
ng Vitamn E20 ng G| 177 mg (Shell) Celatin 60.0%- - 2 0 dycerin
30.0, W Met hyl Brapadx pacanayben@oafes Propy.| paraoxybehiZoate 0.51% Water
g.s. - 21 - CLAIMS 1. A conposition containing sesam n and/ or episesam n as
di ssol ved in aWatidr or fat that contain a glyceride of &saiddle-chain fatty
acid having 8-12 carbon atons. 2. The conposition according to claiml,
wherein the glyceride of a mddle-chain fatty acid is a triglyceride.



3. The conposition according to claim1 or 2, wherein the glyceride of a

m ddl e-chain fatty acid conprises at |east one glyceride selected from
caprylic acid, capric acid or lauric acid. 4. A food or beverage that
contain the conposition according to.angy ene of clains 1 to 3. 5. The food
or beverage according to claim4, which is in the formof a capsule. 6. A
capsul e containing episesanm n as dissghwgphsi N an anount of at least 1.0 wt%
of the core conposition. 7. The capsule according to claim®6 which contains
epi sesamn as dissolved in an oil or fat that contain a glyceride of a

m ddl e-chain fatty acid having 8-12 carbon atons. 8. Use of a triglyceride

of a mddlg;chai n AaténpdeithddlcortHiinfivighGe@Rins@SaRlNor episesamin as
dissolved in an oil or fat that contain a glyceride of a
middle-chain fatty acid having 8-12 carbon atoms.
2. The composition according to claim 1, wherein the
glyceride of a middle-chain fatty acid is a triglyceride.
3. The composition according to claim 1 or 2, wherein the
glyceride of a middle-chain fatty acid comprises at least one
glyceride selected from caprylic acid, capric acid or lauric
acid.
4. . A food or beverage that contain the composition
according to any one of claims 1 to 3.
5. The food or beverage according to claim 4, which is in
the form of a capsule.
6. A capsule containing episesamin as dissolved in an
amount of at least 1.0 wt% of the core composition.
7. The capsule according to claim 6 which contains
episesamin as dissolved in an oil or fat that contain a
glyceride of a middle-chain fatty acid having 8-12 carbon
atoms.
8. Use of a triglyceride of a middle-chain fatty acid for

purifying episesamin.





