-1 - SPECIFICATION SESAMIN/EPISESAMIN COMPOSITIONS FIELD
OF THE INVENTION [0001] This invention relates to sesamin and
episesamin- containing compositions (sesamin/episesamin compositions)
in which both sesamin and episesamin which is an epimer (isomer)
thereof are contained in specified propartions, thereby enhancing the
physiological activities of sesamins. [0002] The invention further relates to
foods and beverages, liquid beyg Ea% RS JARENGceutical compositions,
animal feed and pet food that have the sesamin/episesamin compositions
added thereto or cGESAMI KIERISERANKIG ROMIRD ARTANG3] The term
"sesamins" as used hereinafter collectively refers to sesamin and
episesamin. A mixture of sesamin and episesamin is hereinafter

El rﬁ%ﬁg%ﬁ%ﬂﬂ/ﬁ isesamin composi_ti_on. Episega_min IS a

To be more specific, sesamin is an optically
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ontalnlng compositions (sesamin/episesamin composi tions) in
which both sesamin and episesamin which is an epime r (isomer)
thereof are contained in specified proportions, the reby
enhancing the physiological activities of sesamins.

[0002] The invention further relates to foods and

beverages, liquid beverages, pharmaceutical composi tions,
animal feed and pet food that have the sesamin/epis esamin
compositions added thereto or contained therein.

BACKGROUND ART

[0003] The term "sesamins” as used hereinafter coll ectively
refers to sesamin and episesamin. A mixture of ses amin and
episesamin is hereinafter designated a sesamin/epis esamin
composition.

Episesamin is a stereoisomer of sesamin. To be mor e

specific, sesamin is an optically active compound h aving the

structure represented by formula I:

[0004]



[0005] and episesamin, an isomer of sesamin, is an optically active
compound having the structure represented by formula 1l: 0006] O O
/0~-O O Formula Il : episesamin - 3 [0007] As is clear from the two
formulas, sesamin has a symmetrical structure in the plane whereas
episesamin has an asymmetric strugtuie._[OOOS] Sesamin is one of the
principal lignan compounds in sesame and is contained in sesame seeds
in amounts of 0.1-0.5%. In contrast, episesamin does not naturally occur

in sesame seeds but when sesame oil passe§Jirough the steps of
purification (decoloration and deodorizggieryto salfd oil and the like,
sesamin undergoes epimerization to esin as a by-product
(Namiki et al., "Goma -- Sono Kagaku\ pusel (Sesame -- Its Science
and Functions)", Maruzen Planetho., =¢1998)), and sesamins refined
from sesame oil are known to cogtaingsesamin and episesamin in
proportions of nearly 1:1 by #veig Fukuda, Y. et al., J. Am. Qil
Chem. Soc., 63, 1027-103$]1986)). art references disclose the

following physiological activi 5
with refined sesamins havegeveglgd the following actions: inhibiting the

Formula | : sesamin

[0005] and episesamin, an isomer of sesamin, is an
optically active compound having the structure repr esented by
formula Il:

[0006]
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metabolism of cholesterol or bile acids in the intestines (Japanese Patent
No. 3183664); alleviating alcoholism and symptoms of withdrawal (USP
4,427,694); improving hepatic functions (Japanese Patent No. 3075358);
in vivo stabilization of highly unsaturated aliphatic acids (JP 11-269456
A); inhibiting A5-unsauration enzymes £S. Shimizu et al., J. Am. OiIl
Chem. Soc., 66, 237-241 (1989), S. Shimizu et al., Lipid, 26, 512 (1991),

[0 Japanase RalERbMNnddaPkin SRR SSSiginoraine (JP
2003-183172 A); inducing apoptosis in human leukemic cells (JP

as a

syrattrical 6o A)rand supplassingreasiepisiclsdive decompositioniothas an
melatonin (JP 2000-143546 A). The action of inhibiting A5-unsaurating
aSYRRPHES SHPGHER in Japanese Patent No. 3070611 and the action of

ingucing.apoptosis in_ human leukemig cells reported in JP 2001-151676 , .
0o ave SRS A hS B FHCARE BT IR oo 1n episesamies
sedafRErHRENSSHRIbRRSRIRS QL GABIEWE fieedruaigve revealed ther

action of alleviating inflammatory disease (amyotrophic lateral sclerosis)

0.1[IP52005R53 3UiMsE e pistsarfiandoatnotndtphallactic actions (JP |y occur in

10-500937 A) and the allergy preventing or alleviating action of

SeINDITREDN MV PRNOPRIARDR RIPRS SRISHER BIR B¥ea-linolenic acidteps of

ou @ﬁﬁ%ﬁ?@%‘?@ﬁi&%w e'fmﬂj ﬁfﬁggﬁ%ﬁ@ﬂ% gcid (JP 5-58902 A).
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episesamin, 10.2% sesaminol and episesaminol, and 60.4% lignan
compounds) have revealed the blood cholesterol and triglyceride lowering
actions (Japanese Patent No. 3001589) and the action of improving
hepatic functions (Japanese Patent No. 3075358). Experiments with
refined sesamin/episesamin compositigns, say, at a sesamin to
episesamin ratio of about 6:4 have revealed the action of improving

oxiHﬁB@B%@M@%itf@ﬂ@Vﬁﬁéﬁmm A 55oB2% Aiysesamin) (Japangsg)  The

Patent No. 3075358), the action of scavenging active oxygen

act{isAsdMAiBRIEgSamin = caa$:dnddBratidd/OfAMethepetted ff preventing

sickness from drinking (55.2% sesamin and 44.4% - 5 episesamin; 99.6%

Japanrgr (Patemeye FERb \ib aptihesatian @f theldetion of preventifitfor

alleviating, symptqms of aller 55.2% sesamipn and 44.4% epise In;
oG B e RRSRT TG 04 the ke, expor 1676 A
haVétBeeRaRHTBY HEBIRGSATERRBHCseEaRAKbLIL have revealed the 4elqR

of adjusting the balance between omega 6 and omega 3 unsaturated

epitsggaauits (51.3% sesamin and 47.8% episesamin) (Japanese Patent No.
3512196), the action of suppressing the generation of lipid peroxide

(51 9RLEBERH WD 265899 PILESRRAIAINISERABIRARVYA), the action of€

o R TR TR i, 47 096 opieciioin

(arapstibpficatieraPixalisiy| ol 200 tasoderiyptive) (JP 8-268887i-

the action of reducing body fat (sesamin:episesamin = ca. 1:1; 99.5%
inflporinatQrapnt s Watsntadtio 32 (3B 18); SiPthe Action of suppressimgl the
é)rostatome?al bly combination with saw rﬁa!metto
aller m&lo allevi

gy preven ating action of combina tion with
fat or oil containing at least one of a-linolenic acid,
eicosapentaenoic acid and docosahexaenoic acid (JP 5-58902 A).

In addition, the following reports have been publis hed

concerning sesamin/episesamin compositions. For ex ample,
experiments with sesame oil extracts containing lig nan
compounds as a main ingredient (19.6% sesamin, 30.6 %
episesamin, 10.2% sesaminol and episesaminol, and 6 0.4% lignan

compounds) have revealed the blood cholesterol and

triglyceride lowering actions (Japanese Patent No. 3001589)
and the action of improving hepatic functions (Japa nese Patent
No. 3075358). Experiments with refined sesamin/epi sesamin
compositions, say, at a sesamin to episesamin ratio of about
6:4 have revealed the action of improving hepatic f unctions
(61.5% sesamin and 38.0% episesamin) (Japanese Pate nt No.

3075358), the action of scavenging active oxygen
(sesamin:episesamin = ca. 6:4) (JP 6-227977 A), the action of

preventing sickness from drinking (55.2% sesamin an d 44.4%



(sesamin:episesamin = ca. 1:1) (JP 2000-256204 A) and so on. [0009]
Recent studies have also revealed the differences between the
physiological activities of sesamin and episesamin. For example, rats
administered orally with a mixture of sesamin and episesamin (ca. 1:1)
were shown to have such an in vivo digtribution that the transfer of
episesamin into organs was at least twice as much as that of sesamin

epiStRURAR: 50 BYApulif Dathrts BAEHI NG AsiBion, experimenigsy) ang

ere rats were separately administered orally with sesamin and
theepisiesaofipreiedaeid g oe pde\éhiong iy thato@igiggsamin markedly incegiasggl
the gene expression and enzymatic activity of a-oxidation enzymes in the
(55i¢8r assambbapshAicdAMtie BISESMM BiPREP tPlei®vas no differendéapanese

etween in an isesamin in.terms of gctivity for inhibiting _fatt ,
Pl i SR L R A Tk AR TR S B, 13, 265206 RO
to QISELRATHRE ST BHEUINVENTION RRRALEMS TO BE SOLVED:BYon of

HE INVENTION [0010] As described above, sesamins have a variety of
adjpisyisip e dzd lacve et e e thesnaga [ ecid oegag®unds  containedsaturated

natural sesame seeds in only about 0.1 to 0.5%. The Applicant therefore

fatinagida QbR S8e08Hp A EthEFEPEARAMBIAY the actions of se&RANRSe
. D e Dhvsiological Bctivities in .
e

of RABFPBeX R (BNROJBSRRiPARPITIBNRRIGIESES,0]octane deriyyiyess-

of sesamins (Japanese Patent No. 3283274).

051388 A), the action of suppressing breast cancer (51.3%
sesamin and 47.8% episesamin) (JP 5-43458 A), antih ypertensive
action (51.5% sesamin, 47.8% episesamin and 1.1% ot her
dioxabicyclo[3,3,0]octane derivative) (JP 8-268887 A), the
action of reducing body fat (sesamin:episesamin = ¢ a. 1:1;
99.5% purity) (Japanese Patent No. 3205315), and th e action of
suppressing prostatomegaly by combination with saw palmetto
(sesamin:episesamin = ca. 1:1) (JP 2000-256204 A) a nd so on.
[0009] Recent studies have also revealed the differ ences

between the physiological activities of sesamin and

episesamin. For example, rats administered orally with a
mixture of sesamin and episesamin (ca. 1:1) were sh own to have
such an in vivo distribution that the transfer of e pisesamin
into organs was at least twice as much as that of s esamin
(Sawada, R. et al., Lipids, 34, 633 (1999)). In ad dition,
experiments where rats were separately administered orally

with sesamin and episesamin yielded a report showin g that
episesamin markedly increased the gene expression a nd

enzymatic activity of [3-oxidation enzymes in the liver as



However, no method has ever been known that can enhance the

physiological activities of sesamins themselves. MEANS FOR SOLVING

THE PROBLEMS [0011] If the physiological activities of sesamins

themselves could be enhanced, the useful physiological activities of

sesamins would be exhibited in a more gfficient and effective way. Based

on this assumption, the present inventors made an intensive study in
coffielp RYapAmethadniarARRanciag ihgipBysiological activitieg @fperyeen

sesamins themselves. To begin with, since episesamin was shown to
sesaatkedhd increasaieigeamexpfessioityaiod imhzymatic activity of fbiting

oxidation enzymes in the liver as compared with sesamin - 7 (Kushiro, M.
fatyragid sythassie dkeghireaMay-absot), the inventors thougtRigtdtem.,

r tion of improving hepatic functions, episesamin would
13’?1%%/%%2%%0\5%580%%parable to or greater than sesamin and they made a
DISEIdy &) REVee R A aRNaeNfrab Rllowed episesamin to be efficiently

absorbed by the body, thereby enhancing the physiological activities of
PR<2BAEMS. Bp &Rl Sy \EeRaBnTat el IBPIEESaN were mixed at varying
weight ratios to prepare sesamin/episesamin compositions (oil-soluble
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way. As a result, the Applicant found that

capable of enhancing the actions of dioxabicyclo[3,
derivatives of sesamins (Japanese Patent No. 328327
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blood circulation was anticipated to be the highest when it was
administered independently. Surprisingly, however, contrary to this
prediction, sesamin/episesamin compositions containing certain amounts
of sesamin allowed episesamin to be absorbed perorally and/or
transferred into blood circulation more fficiently than when episesamin
was administered alone. The inventors then evaluated the

(KEHRYPAERSveRRIAR RicteRaningaseasgstheir physiological aghyligy

and the gene expression of (3-oxidation enzymes in the liver; again
thesimyeisimg theagaminie pisksaniorapmpesitions containing sesamipfand
~episesamin in specified proportions (from 50:50 to 1:99) were shown to
IMpraYERieaHEtARE iR seRige A AHY WEbIkEBaNan that were admirdstdiay

oSSR TSR SRR
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complished on the
OF THE INVENTRIIGY ©

(gt Re1sEREPral absorption ofgiently

episesamin from orally administered mixtures of sesamin and episesamin
absonmyibhy denipehititnalaiay esbdddingiite pitysed, 1:9, and 0:10; Bgcalis
a bar graph showing the percent oral absorption of episesamin from orally

acthiiepieiaepmintrcansciicalivi P arMWhRBdamin at varying

episesamin

igional ratios of .1:9, 0.5:9. 0:10; Fig. 3 is a graph showing
weﬁ%‘?ﬁ%ﬁ %%éé%ﬁ%s@ééﬂc[%ioggegdiﬁq % -salt hypertensive rats which
sesgafiediacineiam agmpusitiineflsorpresSsahsgieamin and episesaMmimich
at

were administered perorally to evaluate subsequent oral
absorption of episesamin and its transfer into bloo d
circulation. According to the teachings of Sawada, R. etal.,
Lipids, 34, 633 (1999) and Kushiro, M. et al., J. N utr.
Biochem., 13, 289-295 (2002), the transfer of epise samin into
blood circulation was anticipated to be the highest when it
was administered independently. Surprisingly, howe ver,
contrary to this prediction, sesamin/episesamin com positions
containing certain amounts of sesamin allowed epise samin to be
absorbed perorally and/or transferred into blood ci rculation
more efficiently than when episesamin was administe red alone.
The inventors then evaluated the antihypertensive a ction of
sesamins as one of their physiological activities a nd the gene
expression of [3-oxidation enzymes in the liver; again

surprisingly, sesamin/episesamin compositions conta ining
sesamin and episesamin in specified proportions (fr om 50:50 to
1:99) were shown to have higher activity than sesam in and
episesamin that were administered independently. T he present
invention has been accomplished on the basis of the se



varying compositional ratios of 10:0, 5:5, and 0:10; Fig. 4 is a graph
showing the 8-hr blood pressure changes that occurred in DOCA-salt
hypertensive rats at 8 hours after they were administered with mixtures of
sesamin and episesamin at varying compositional ratios of 10:0, 5:5, and
0:10; Fig. 5 is a graph showing the bloggl pressure changes that occurred
in DOCA-salt hypertensive rats at 8 hours after they were administered
findiiigmixtures of sesamin and episesamin at varying compositional ratios
of 5:5, 3:7, and 1:9; and Figs. 6A and 6B are graphs showing how
BRIERIDES CRHLTHONNGIRA EiEiSeSaRNIT BOIRinistered at varying
compositional ratios of 10:0, 5:5, 3:7, 1:9, and 0:10 affected the
[00d:ddressibig ot dSckiRRitiBrREBFEWWHIMBOS PRFINIOR CARRYING OU#
bTHi'INVENT]O%}{OOng The r@{ser% inv.eFtion relates to ot f
AR SiBEEA AR O&}rﬁg% BALAARI S esamins to exhit{High ©
sepiRCioRicadiaetuiins i aarpiigieohpkriaciygiway. The inventignof 4:6,
also relates to a method of enhancing the physiological activities of
5:5&sandrg hydusind th@0compositions. Specifically, the invention relates to
the following: 1. A sesamin/episesamin compaosition comprising sesamin

anbl i%@éés?aﬁﬁﬁ %%BM@&PS@S@@&@@'%eight ratio. 2. Th?sorption
of G T AR B C Too by weignt o n and
epiBeshmreaniiR/RRRIAFIRIGOMNNaIRS Gs1dgfined above in 1 0.5:9.5,
and 0:10;
Fig. 3 is a graph showing the 24-hr blood pressure
changes in DOCA-salt hypertensive rats which receiv ed a single

administration of mixtures of sesamin and episesami n at

varying compositional ratios of 10:0, 5:5, and 0:10 ;

Fig. 4 is a graph showing the 8-hr blood pressure changes
that occurred in DOCA-salt hypertensive rats at 8 h ours after
they were administered with mixtures of sesamin and episesamin
at varying compositional ratios of 10:0, 5:5, and 0 :10;

Fig. 5 is a graph showing the blood pressure chang es
that occurred in DOCA-salt hypertensive rats at 8 h ours after
they were administered with mixtures of sesamin and episesamin
at varying compositional ratios of 5:5, 3:7, and 1: 9; and

Figs. 6A and 6B are graphs showing how mixtures of

sesamin and episesamin administered at varying comp ositional
ratios of 10:0, 5:5, 3:7, 1:9, and 0:10 affected th e
expression of [3-oxidation genes.

EMBODIMENT FOR CARRYING OUT THE INVENTION

[0013] The present invention relates to sesamin/episesamin



which comprises sesamin and episesamin in proportions of 30:70 to 5:95
by weight ratio. 4. The sesamin/episesamin composition as defined above
in any one of 1-3, wherein the total amount of sesamin and episesamin is
at least 51 wt% of the composition. 5. Food or beverage containing the
sesamin/episesamin composition as defined above in 1-4. 6. A
pharmaceutical composition containing the sesamin/episesamin
cotpBansHionas drfnetehnisdictetnibifpigial feed and pet food
containing the sesamin/episesamin composition as defined above in 1-4.
physidlooethpdonl/issaincingetfighvisiclngdiefieactivity of sesamins by the way.
sesamin/episesamin compostion as defined above in 1-4. 9. The method

Thadnyemiien aes sslaiesinaerdnethedal siiegied activity of sesamifBgs a
(Ld cholesterql lowering action, a tri%%/?ﬁride lowering action, an
f r

blo
ph%ﬂ %8 e%%tll\yg'gét%nsjea dL vy Qgtl%ﬂ fitioxidation of unsaturated
colsyshs. adprraticallynatiomiBRiRyingIaion, an active oxygen g the
scavenging action, an action for inhibiting AS unsaturation enzyme, or an
follagting: for in vivo stabilization of highly unsaturated fatty acids. [0014]
The sesamin/episesamin compositions of the present invention are

1. ARG aRtRIN/RRITESaTHAPRANPSHRRI S ANATIS $85n in specified Min and

nroportions. 0PQIoRS, . JqN.an isesamin range preferably
ep! rgm%@%ﬁ%quggﬁgﬁ%r%%?egéor;géagg%%@%? 0 1:99, even more? '%t%)'
2. Prfealhnirpapisesamin edthgosweivBtradfndd@sesamin/episesgiinn 1

compositions of the present invention which contain sesamin

which comprises sesamin and episesamin in proportio ns of 39:61
to 1:99 by weight ratio.

3. The sesamin/episesamin composition as defined ab oveinl
which comprises sesamin and episesamin in proportio ns of 30:70
to 5:95 by weight ratio.

4. The sesamin/episesamin composition as defined ab ove in any
one of 1-3, wherein the total amount of sesamin and episesamin
is at least 51 wt% of the composition.

5. Food or beverage containing the sesamin/episesam in
composition as defined above in 1-4.

6. A pharmaceutical composition containing the

sesamin/episesamin composition as defined above in 1-4.

7. Animal feed and pet food containing the sesamin/ episesamin
composition as defined above in 1-4.

8. A method of enhancing a physiological activity o f sesamins
by the sesamin/episesamin compostion as defined abo ve in 1-4.
9. The method as defined above in 8, wherein the ph ysiological
activity of sesamins is a blood cholesterol lowerin g action, a
triglyceride lowering action, an antihypertensive a ction, an



and episesamin in the above specified proportions have such a nature
that they allow episesamin to be perorally absorbed and/or transferred
into blood circulation more efficiently than when it is administered alone.
In addition, the sesamin/episesamin compositions of the present
invention which contain sesamin and gpjsesamin in the above specified
proportions are characterized in that the physiological activities of
actRS A0 BXRATHGH'BT heAIMRgHRpSiRyaction, hepatic function, nepagic
iImproving action and the lipid metabolism improving action are enhanced
funictiopnprisvingibtitine saseivkeox EpsaRtAGERPISesamin is ing action,
administered independently and, hence, sesamins are allowed to exhibit
an ielighigicndyiitingctivities of thihr Wigaturahastafiemdretfeamlionvay.
0015] The methods of producing the sesamin/episesamin compositions
for&? M&Lp?ég%m%ﬁ%{%%ﬁ%Eﬁgfgyn%?ﬁﬂiﬂé%?‘?ﬁ% particular way and, i &%ds'

[ooMPleT HeseRAPRHIHARS SAMNA codhdySHBRsIBYandign can be produggdent

by Incorporating refined forms of sesamin and episesamin in desired
inverajorzoastHEmactrefired byroontdinexpsesanch episesamin can, fond

example, be prepared by the method described in Fukuda, Y. et al., J.
epiagsamin dthaRealifd ReParaNsoNELBEAUHE details of the metHtiOkre

SR

sesamin a

| , the refi f
R S0SM S cutabie” o0

momREHes N0 ¥ rAraiBar RMbogiaesth Ghdhe prerent invention COrpgBIFEFom

preparing a feed mixture of sesamin and episesamin,

30:70 to 5:95 by weight ratio. The sesamin/episesa min
compositions of the present invention which contain sesamin
and episesamin in the above specified proportions h ave such a
nature that they allow episesamin to be perorally a bsorbed
and/or transferred into blood circulation more effi ciently
than when it is administered alone. In addition, t he
sesamin/episesamin compositions of the present inve ntion which
contain sesamin and episesamin in the above specifi ed
proportions are characterized in that the physiolog ical
activities of sesamins, in particular, the antihype rtensive
action, hepatic function improving action and the | ipid
metabolism improving action are enhanced in compari son with
the case where sesamin or episesamin is administere d
independently and, hence, sesamins are allowed to e xhibit the
physiological activities of their own in an efficie nt and
effective way.

[0015] The methods of producing the sesamin/episesa min
compositions of the present invention are not limit ed in any
particular way and, in one example, the composition s of the



determining the weight ratio of the two components, and adding a refined

form of sesamin or episesamin to the feed mixture until a

sesamin-episesamin compositional ratio in the range specified by the

present invention is reached. Alternatively, a mixture of sesamin and

episesamin which is richer in one comppnent than the other may be

added to the feed mixture. [0017] Yet another embodiment of the present
prelBUADHRR AR FEL RN IRE SBIAMKB BB M Ixture of sesamin agle

episesamin (which may have a compositional ratio of 1:1). Sesamin can
forhe igfnsesachby andrpisbization icliesihratbgrapbyti distillation and adher The

techniques that may be employed either independently or as combined
refingskipinasey Jeeam|NrradirerAANBEREBARtRE present inventioATiAg. be

oref N e AR S SRR, Gsha0 me 1o aciue

T

OilYERBMINSBRISEIRMIL 2OI0RAS 1988 At JORNZloFhe present inventgig method
have recently developed the following method with a view to enhancing

ardlasconescritzn mdExdA pepktshmigivea Isésamin-episesamin mixtdoavever,
and this method can also be applied: the sesamin-episesamin mixture is

thedigipRe IOTMaIEb ABFBIMAN Al SHIRCSAIING MG €ohol; then, episeSRiAIREd by

anfgzﬁg%it\fﬁ%fgﬁgwéag by recrystallization so as to give a

amin-episesamin mixture with an enhanced episesamin

[ooa@)centigtiothdPEA Aiiaativeliegppesanmimmaitisgsamin mixture is
dissolved in a specified oil or fat under heating and then episesamin is

conginsasgivengytgliadedsy mixiyrsaif setanmso and e
determining the weight ratio of the two components,

a refined form of sesamin or episesamin to the feed

until a sesamin-episesamin compositional ratio in t
specified by the present invention is reached. Alt

a mixture of sesamin and episesamin which is richer
component than the other may be added to the feed m
[0017] Yet another embodiment of the present invent
comprises removing sesamin from a mixture of sesami
episesamin (which may have a compositional ratio of
Sesamin can be removed by recrystallization, chroma
distillation and other techniques that may be emplo
independently or as combined appropriately.

[0018] In a further embodiment, the present inventi
be implemented by applying epimerization reaction t
alone, a sesamin-episesamin mixture or episesamin a
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as to give a sesamin-episesamin mixture with an enhanced episesamin
concentration. [0021] In yet another method that can be employed, a
sesamin-episesamin mixture is dissolved in water, a water- soluble
solvent or a mixture thereof and after optional addition of an alkali,
sesamins are caused to precipitate, thﬂet_)y giving a sesamin-episesamin
mixture with an enhanced episesamin concentration. [0022] In
epiSRGMANHNG dBeprfiseneipmibe fespmipiSPIsesamin.  method can
compositional ratios of the feed mixture and the compositions of the
alsprbsexppligention sesnhdrdejssasaecibynikighedsrformance liquid dissolved
chromatography (HPLC) and any other known methods of analysis.
in 3t Pha A RsiHeavsnERInEaT<d RIRBAAtetRBMprising sesamin andepisesamin

. episesamin m e exemplified by. sesame lignan compositions refined .

IS Sféi%ﬁ \éeslé{r%rélga%é‘) ,esgggn'?%c%?}g F?HBQLS %nd sesame oil. Sesam&> 1© 91V€

a SURATCUPRASLRMS MRYPE RitFFAASSsh ceraleisiad products (as figiin
Takemoto Oil & Fat Co., Ltd.) but they can also be obtained from sesame

comdeoyranerof many known - 13 methods including the one described in
Fukuda, Y. et al,, J. Am. Oil Chem. Soc., 63, 1027-1031 (1986) and a

[002Rkhod AERRRRLYRY iR SREBEBT-ERFRRGBESEIEUWS by steam to give

._distillate [ i llized from the distillate.
dsg@%‘?ﬁﬁ% §§ &;ﬁéﬁf ge%e@ ?ﬁﬁfg‘%&%mﬁ éhould be noted here &Qﬂ%
epn‘@@ﬁmmtww@mmw@rmmﬁéa epd@m’sﬁaﬁmin is by no means jipaitefh so

to the above- mentioned sesame lignan compositions as refined from
as segHveea sesamin-episesamin mixture with an enh anced

episesamin concentration.

[0021] In yet another method that can be employed, a
sesamin-episesamin mixture is dissolved in water, a water-
soluble solvent or a mixture thereof and after opti onal
addition of an alkali, sesamins are caused to preci pitate,
thereby giving a sesamin-episesamin mixture with an enhanced

episesamin concentration.

[0022] In implementing the present invention, the s esamin-
episesamin compositional ratios of the feed mixture and the
compositions of the present invention can be determ ined by
high-performance liquid chromatography (HPLC) and a ny other

known methods of analysis.
[0023] The above-mentioned feed mixture comprising sesamin

and episesamin may be exemplified by sesame lignan

compositions refined from sesame seed, sesame cake or meal,
and sesame oil. Sesame lignan compositions may be purchased
commercial products (as from Takemoto Oil & Fat Co. , Ltd.) but

they can also be obtained from sesame oil by one of many known



seed, sesame cake or meal, and sesame oil; they may be replaced by

what substantially contains the two ingredients, as exemplified by

Acanthopanax trifoliate root bark, paulownia tree, and ginkgo bark, etc.

[0024] The sesamin/episesamin compositions of the present invention

have such a nature that they allow Qpiﬁ%,sa_min to be perorally absorbed

and/or transferred into blood circulation in an efficient way. The oral
meRhSQEAMieN Bl RPIRE BN AL S HANSIRLIMO plqed circulation can Be 5

verified by, for”example, the method described in Example 2 to be given
Anlaeil GhentifeatioeHy 0S7M BB F) 986 i suitatie methods mayde

employed. [0025] Since the sesamin/episesamin compositions of the
coprIsEngiHRatrRpPSHEVESItRdaseaARE tAROYEY allow episesamin t6%& to give

rorally a%]sorbed nd/or transferred intg_hlood circulation more
a éﬁ'ﬁ)ﬁe? @ % Iffts various actions in gﬁ‘rom the

fitfy ey PERARTE SRt T~ e

disBiREETH trdsEseive Wedn AKEANE&S 9pisgsamin include, for examplfs A).

improvement in the transfer of sesamins into organs and improvement in
It shep&dibefmattadrierelthajGo2dEAtoudir detaigpof mechanism are rging
known, the sesamin/episesamin compositions of the present invention

SeSRn %&?&iﬁﬁﬁﬂf@%ﬁ %%V&?&B@i@aitﬂi‘{ﬁti@b of sesamins a,%labove-
eI IOG 25 sl gtepgmin o episesany

ministered | ence, they ena

: %Jﬁs{a\me
le sesamins to exhibi

sede ¥Es1e RAkEIYPaIeal, adiiviiespidialr oy map efficient and efjgctive

way.
replaced by what substantially contains the two ing

as exemplified by Acanthopanax trifoliate root bark

tree, and ginkgo bark, etc.

[0024] The sesamin/episesamin compositions of the p
invention have such a nature that they allow epises
perorally absorbed and/or transferred into blood ci

in an efficient way. The oral absorption of epises

its transfer into blood circulation can be verified

example, the method described in Example 2 to be gi
(quantification by LC-MS/MS) but other suitable met
employed.

[0025] Since the sesamin/episesamin compositions of
present invention have such a nature that they allo
episesamin to be perorally absorbed and/or transfer
blood circulation more efficiently, they enable epi

exhibit its various actions in an efficient and eff

Actions of episesamin include, for example, improve
transfer of sesamins into organs and improvement in

functions.

redients,

, paulownia

resent
amin to be
rculation
amin and
by, for
ven later

hods may be

the
W
red into
sesamin to
ective way.
ment in the

hepatic



The physiological activities of sesamins include a blood cholesterol
and/or trigiyceride lowering action, an antihypertensive action, an action
for antioxidation of unsaturated fatty acids, a hepatic function improving
action, an active oxygen scavenging action, an action for inhibiting AS

unsaturation enzyme, an action for in \jyo stabilization of highly

unsaturated fatty acids, etc. [0027] The sesamin/episesamin composition
[oo%ee PrRRABLARVELHRR 6RARAARARPAHS IS HERA, N the form of foogh
or ‘beverage or a pharmaceutical composition. The proportion of the
ses@sanepispisasHiD OPUgitsiiobithieresanhiyention that mayntien have
added to food or beverage or a pharmaceutical composition is not limited
sueh arliapdieicomrtha nbysataticat as viliediohs are retained but an Sesamins
appropriate .value can. usually be selected from the range of 0.01-100
are phan 2

Gte tHht W 2CRERYS

eB%gggr%i 6'6e°E5Rtained in the fodt bP"

epRBYEAREIOBHIRIARIETARCAIME Y fAERRY St FeRedveen 0.5 and 1060,

preferably between 1 and 60 mg, more preferably between 3 and 60 mg,
englelesasarake 0P de cduice shehfysidlogioaverage or pharmateutical
composition that contain the sesamin/episesamin composition of - 15 the

ac%%fﬁfi%%twm ﬂﬂé‘ﬁ@gﬂm B@da Bfto food or beverage or Ve Way.
Thg@%&@%ﬁ%&%ﬁ'g&lﬁﬂgg'%?g-eégﬁ{(é%t%%ﬁ@%?am'”’ episesamin gy a
sesamin- adde

Isesamin mixture may be

either simultaneously or

chSieBasAsE AN SHETYR Vet RInGS {BtRst gRisesamin are contained at
weight ratios in the range specified by the present invention. The weight

antigipertensive action, an action for antioxidatio
unsaturated fatty acids, a hepatic function improvi

an active oxygen scavenging action, an action for i

A5 unsaturation enzyme, an action for in vivo stabil

highly unsaturated fatty acids, etc.

[0027] The sesamin/episesamin composition of the pr
invention can advantageously be used in the form of
beverage or a pharmaceutical composition. The prop

the sesamin/episesamin composition of the present i

that may be added to food or beverage or a pharmace
composition is not limited to any particular value

its functions are retained but an appropriate value

usually be selected from the range of 0.01-100 wt%.

the content of episesamin to be contained in the fo
beverage or the pharmaceutical composition is betwe
100 mg, preferably between 1 and 60 mg, more prefer
between 3 and 60 mg, per oral intake.

[0028] To produce the food or beverage or pharmaceu

composition that contain the sesamin/episesamin com
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the two compounds may be adjusted by appropriately applying the
methods described in connection with the production of the
sesamin/episesamin composition. [0029] The food or beverage or
pharmaceutical composition that contain the sesamin/episesamin

composition of the present invention ig got limited to any particular form

and they can be prepared in any desired forms including solids such as
thePOMEEE ht R BHIR AL RRIEISHR) o9 FERRF liquids and emulsighg,,

capsules filled with such compositions in solution, and semi-solids such
bewasrpgstos pltdldvhde dhisat asenplosisonamilnéepigisamin compositiorlgf the

present invention may be combined with a diluent, a carrier or other
sesibifivepeRNINRIWEH FosRRARINCHRESAINIR MiXy be applied téhgarsy be

reparations. The diluent or carrier that.can be employed is not limited i

S d S ft

AP W) A RN G BE TPAGES Mot it

kFe with the physiolo‘&%&l

seSGIMITIGRPEPRSAAMMAIE B¥AmMe RCWeRRAraharides such as o in the

sucrose, glucose, fructose, maltose, trehalose, lactose, oligosaccharides,
randgxse cifeedr by, thpcordsetrinngéantobr) . syhepvaeid isomerized liquid suigatio of

alcohols such as ethanol,

opylene glycol and glycerin, sugar alcohols

thes{yeh GAMRGRESE AR REHARRAY BRRISPAFIRY, maititoi, - 16 re@RbARg
the"l%'SH{bgosseoaf&%ﬁ%%ﬁﬁﬁdc8ﬁ§8%tﬁo%°37ﬁﬁ’?ﬁg'%Po%'i?cd“Ct’ solvents SUEH 35 the

triacetin, polysaccharidés such as gum ara

iC, carrageenan, xanthan

seshifin@RssamiglEALRiend pectin, as well as water. Examples of
additives include aids such as chelatants, flavors, spice extracts, and

[0029septitbe food or beverage or pharmaceutical compo

that contain the sesamin/episesamin composition of

sition

the present

invention is not limited to any particular form and they can
be prepared in any desired forms including solids s uch as
powder, granules and tablets, solutions such as liq uids and
emulsions, capsules filled with such compositions i n solution,
and semi-solids such as pastes.

[0030] In this case, the sesamin/episesamin composi tion of
the present invention may be combined with a diluen t,a
carrier or other additives and any desired formulat ing
procedure may be applied to make preparations. The diluent or
carrier that can be employed is not limited in any particular
way as long as it does not interfere with the physi ological
activities of sesamins and examples include sacchar ides such
as sucrose, glucose, fructose, maltose, trehalose, lactose,
oligosaccharides, dextrin, dextran, cyclodextrin, s tarch,
syrup and isomerized liquid sugar, alcohols such as ethanol,
propylene glycol and glycerin, sugar alcohols such as
sorbitol, mannitol, erythritol, lactitol, xylitol, mailtitol,



etc. [0031] For reasons such as convenience in use, the making of the
above-mentioned preparation using the diluent, carrier or additive
described above is desirably formulated in such a way that the
sesamin/episesamin composition is contained in a proportion of 0.01-100
wt%, preferably 0.1-50 wt%, in 100 wt%y of the preparation. In this case, if
the sesamin/episesamin composition as the feed contains sesamin and
recRRISEATAN B It RAQUAS QlARST drdmbYsRidhe composition. e qc,
content of sesamins Is unduly low and if a preferred amount of sesamins
soligeimsosporaiedirihesviolupatyshtivh sesigting cpraparation containing ghem
sesamin/episesamin composition becomes so large that inconvenience in
arghtakeaagesan.rsathan pafcdaar iauhe galawhere the gum and

Pe e NS Bl B TL A TYerddure to make a prepiAHBILS

sudr LY RHRIPANEL AR BU Chids it aBPId @ need arises 1o inCiRgsfics,

the size of the preparation or ingest many units of the preparation at a
etctime, causing not only inconvenience in intake but also the problem of
ingesting a more-than-necessary amount of fat or oil that serves as a

[00s5i/ent. TPreAS@N%SHE fhasFaRNKBIHEBE Bk AP SintAS&maller amount, tdBakiNg
it s [ - In{epi min composition that has_ .
of ﬁ&%éﬁé%ﬁ?%ﬁﬁﬁ%@r%ﬁ?ﬁﬁi@ﬂﬁaﬁﬁs?%ﬁt of sesamin an “Carier

or 8AREvaMEsatsedHbolar Bl dRarablyisrhbfagamposition, and it is AcsEch a
preferred that the sesamin/episesamin composition has a purity of at

way that the sesamin/episesamin composition is cont ained in a
proportion of 0.01-100 wt%, preferably 0.1-50 wt%, in 100 wt%
of the preparation. In this case, if the sesamin/e pisesamin
composition as the feed contains sesamin and epises aminin a
total amount of less than 51% of the composition, t he content
of sesamins is unduly low and if a preferred amount of
sesamins is incorporated, the volume of the resulti ng
preparation containing the sesamin/episesamin compo sition
becomes so large that inconvenience in intake may o ften

result. In particular, in the case where the

sesamin/episesamin composition of the present inven tionis
dissolved in fat or oil and subjected to a formulat ing
procedure to make a preparation for oral administra tion such
as a soft capsule, a need arises to increase the si ze of the
preparation or ingest many units of the preparation at a time,
causing not only inconvenience in intake but also t he problem
of ingesting a more-than-necessary amount of fat or oil that
serves as a solvent. Therefore, from the viewpoint of taking

in a smaller amount, too, it is preferred to use a



least 90%. [0032] Examples of the sesamin/episesamin composition
containing foods and beverages include foods and beverages such as
supplements that contain the sesamin/episesamin composition of the

present invention per se, as well as functional foods with

health-promoting benefits [inclusive of ;foods for specified health use
(FOSHU) and qualified FOSHU] that have the sesamin/episesamin

seSAMARSHOR AR RISRRIG N ARLCRADGIRATAIER-AS an ingredientd jn e
ordinary foods and beverages so that the latter are provided with the

a way shetogieabeattixities of sesesaimin Bnesepisedarand beverages als@ccounts
include those which are characterized by having sesamin and episesamin

for @leapkaloe aidee e@MBRHtieRHAHthitiseMaMye specified by the prieisdatred

inyention and which are put in containers or accompanied by
thagéfg w@% II% ﬁ% & Bl rages having a l%oo(gd’ﬂ

CrStOHE, bt rereiig- 95 thed

leaghelgsierol and/or trigiyceride lowering action and other physiological
actions. The other physiological actions that can be indicated for the

[00B2ds artexaeveles)ot tinelsesaan @eiisgsateimsoe g, an action foron
antioxidation of unsaturated fatty acids, a hepatic function improving

CORiRiIRIAR 2% A S BRIEH LT S ORI, 2R B&ion for inhibiting/AkG9€S

turati jon.for in.vi llization of highly .
sl B R T cveragos thar A1)
coPPISHLHBtAS Hesemincpisesamér semrogiepn of the present invgntion

are not limited in any particular way but include fruit juice containing

fungtinke| Sobddrinith, beaits-griomstalgdieiefits [i
foods for specified health use (FOSHU) and qualifie
that have the sesamin/episesamin composition of the
invention incorporated as an ingredient in ordinary
beverages so that the latter are provided with the
physiological activities of sesamins. These foods
beverages also include those which are characterize
sesamin and episesamin contained or added at weight
the range specified by the present invention and wh

in containers or accompanied by descriptions, both

to those foods or beverages having a blood choleste
triglyceride lowering action and other physiologica

The other physiological actions that can be indicat
foods and beverages include an antihypertensive act
action for antioxidation of unsaturated fatty acids
function improving action, an active oxygen scaveng
an action for inhibiting

in vivo stabilization of highly unsaturated fatty a
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beverages, drinks such as tea, agricultural foods such as bread, noodles,
cooked rice, confectionery (biscuits, cakes, candies, chocolates, and
Japanese sweets), soybean cake and products processed therefrom,
sake, medicated liquor, fermented foods such as mirin, edible vinegar,
soya sauce and miss, oil- and fat-basgd foods such as salad dressing,
mayonnaise, butter, margarine, shortening, and edible fat and oil,

seSRARRITIIBEAIR LR IR fAFEDALLIRHTAGP: dary produciaryigh,
as yoghurt, aquatic foods such as kamaboko, ageten, hanpen, etc.,

notelhnitabfeéedngnzhnrivieedvaioramplesid€0P34] On the following paggsicthe
present invention is described in greater detail by reference to the

CORENBNIE FIrBNeEmPREE ATUMeh SRerEy Hiikfeat@&dntended to limit the ph&dient

b in¥ention. E@%m le 1: Rffinin of% sarg}tin @nd Episesamin The

e‘é%g}ﬂ%ﬁ\-‘gﬂ S H%ﬂ Tt T e HRNE? %émprising sesamin é{ﬁB as

breRRISARRANER, ussskitthiscvamalgivRs: gmé@ﬁ?d_ from Takemoto Qik&yes,
Fat Co., Ltd. as a mixture having a 99.5% purity in terms of sesamins and

candietsicimocsésas)iarhdappisesasuwert P oguytieas of 51.8:48.0 bycakgyhnd
percent. [0035] The high purity refined forms of sesamin and episesamin

PragErdSPEREREARLIRERIVRRe-phase HPREuMARAIGRICEbIIBURRG conditions.

100 ' “mentioned | oroduct
e DRI 4 Co. 18 L0 o IR E T DB Abicd
m §B0 &Icaliinrhdedasd<HaentHs SaldaareSdingm; product of Nomura

Chemical

mayonnaise, butter, margarine, shortening, and edib le fat and
oil, processed meats such as ham, bacon and sausage , dairy
products such as yoghurt, aquatic foods such as kamaboko,

aget en, hanpen, etc., animal feed, and pet food.

[Examples]

[0034] On the following pages, the present inventio nis
described in greater detail by reference to the fol lowing
examples, which are by no means intended to limit t he present
invention.

Example 1: Refining of Sesamin and Episesamin

The sesamin-episesamin mixture (a feed mixture comp rising
sesamin and episesamin) used in this example was pu rchased
from Takemoto Oil & Fat Co., Ltd. as a mixture havi ng a 99.5%
purity in terms of sesamins and containing sesamin and
episesamin in proportions of 51.8:48.0 by weight pe rcent.

[0035] The high purity refined forms of sesamin and
episesamin were prepared using reverse-phase HPLC u nder the
following conditions. To be more specific, 100 mg of the

above-mentioned commercial product of Takemoto QOil & Fat Co.,



Co., Ltd.) and eluted by a 20% > 80% acetonitrile’s linear gradient (elution
time, 100 min; flow rate, 5 ml/min); the absorbance at 280 nm was
monitored for fractionation; as a result, sesamin (retention time, 89 min)
was recovered in 38.9 mg and episesamin (retention time, 94 min) in 35.0
mg. This procedure was performed_10,imes and the thus obtained
refined specimens (each having a purity of at least 99%) were subjected

Lt OHEHEID AR %?%’ﬂ@'@p?é@ﬁﬁé'&%ﬁﬂﬁesami” Composifigpal
on of

Ratio and Oral Absorpti pisesamin and Its Transfer into Blood
DeGdlediptmsIUSD5(18¢) malerato(fitk pleduerer NBahasedieical

CHARLES RIVER JAPAN INC. and habituated in the test environment for
Coa Megdlandehriaddy thadbiere seen to grodQioracsioniisie silibpated to

the test. The rats fa overpight were_divided into six groups each.
o T S S TR T GH LA 4 an episcsamin ootInile
ab S IEAHER S DEEHRINGRENAGHRE & Y iREnRIY ratios of 6:4, 5:3,-418.5
3:7,1:9 and 0:10 to prepare sesamin/episesamin mixtures, which were
resitssésaimin (leterdibattaranstOahit) maskgeaodeadministered peroraityirto
the rats via a feeding tube. Both before the administration and 1, 2, 4, 6, 8

38. 9102 2P GRRISRI TS (HRIBNHRHMS, MBS sampled from the3@a Mg.

TrilSiplaRey gaimal e haernized lpelgube and cenuitgeg g

prepare plasma samples. After adding an internal

refiPlendpetiRrinsiaash exvaianpuas REEeIeed - 20 with Oassis HyGgndere
the liquid extract was concentrated under
subjected to testing in Example 2.

Example 2: Sesamin-Episesamin Compositional Ratio a nd Oral

Absorption of Episesamin and Its Transfer into Bloo d

Circulation (1)

SD (IGS) male rats (6-wk old) were purchased from CHARLES
RIVER JAPAN INC. and habituated in the test environ ment for a
week; the animals that were seen to grow normally w ere
subjected to the test. The rats fasted overnight w ere divided
into six groups each consisting of 5 heads; the hig h purity
sesamin and episesamin obtained in Example 1 were i ncorporated
at varying weight ratios of 6:4, 5:5, 4:6, 3:7, 1:9 and 0:10
to prepare sesamin/episesamin mixtures, which were dissolved
in olive oil at a dose of 10 mg/kg and administered perorally

to the rats via a feeding tube. Both before the

administration and 1, 2, 4, 6, 8 and 24 hours after the
administration, blood was sampled from the tail vei n of each
animal into a heparinized collecting tube and centr ifuged
(8,000 rpm x 10 min) to prepare plasma samples. Af ter adding

an internal standard, solid-phase extraction was pe rformed



vacuum, suspended in methanol, passed through a filter, and subjected
to LC-MS/MS for quantification of sesamin and episesamin. The quantity
of sesamin or episesamin was determined from the ratio between the
peak area of sesamin or episesamin and that of UDESMIN (Funakoshi
Co, Ltd.) used as the internal stand_ar%

The conditions of LC-MS/MS
analysis are shown below. [0036] (HP %) Column: Develosil C30-UG-5

withPPasSiO P PO AA HY P %&tm?sgaﬁ%ﬁﬂ] Co., Ltd.) Mobile;ieq ynder

phases: A, distilled water; B, methanol; D, aqueous solution of 1200 mM
va@nmesuspertddtn tatheaiel, h25sed Amiogradiéint: Linear gradierdr, and

consisting of 2 min with 55% B and 10% D, then 3 min with B increasing
subiegiesbn k& 60% MG foy @uratiisgtianobsesadiihally 2 min with B &lither

Increasing from 60% .fo 85% but D remaining at.10% (MS/MS) Measuring

ep'ﬁ]%saaé?§e|e&f?/8‘f‘85 HoR rﬁgﬁﬂ%ﬂé) "'58{eE H?'Episesamin (retenﬁ\f)&hS

detéRRiréd R ShiTtNG: raiE BERREETHAY Heak/Zrd¥gNH4] ), product 0BRGN or
233 UDESMIN (retention time, ca. 2.8 min); precursor ion m/z = 404

epigdsantid phdotioduct 0bBESKMHNEUIakpatioCmdtttbyl: ESI method Tised as
concentration of episesamin in blood peaked in about 6 hours after the

thejatgimatiaidsisiartbn the REHR 80y NRtMPbecame almost  analysis
areugﬁ&}\%@gmn 24 hours. From the - 21

[0036] (HPLC)
Column: Develosil C30-UG-5 (5 um, 2.0 ?x 50 mm; product of
Nomura Chemical Co., Ltd.)
Mobile phases: A, distilled water; B, methanol; D, agueous
solution of 100 MM ammonium acetate

Flow rate: 0.25 mL/min

Gradient: Linear gradient consisting of 2 min with 55% B
and 10% D, then 3 min with B increasing from 55% to 60% but
D remaining at 10%, and finally 2 min with B furthe r

increasing from 60% to 85% but D remaining at 10%
(MS/MS)

Measuring mode: Selective reaction monitoring

Detection: Episesamin (retention time, ca. 5.6 min)

precursor ion m/z = 372 ([M+NH 4] 1), product ion m/z = 233

UDESMIN (retention time, ca. 2.8 min); p recursor
ion m/z = 404 ([M+NH 4] 7), product ion m/z = 249
lonization method: ESI method
The concentration of episesamin in blood peaked in about

6 hours after the administration, then decreased gr adually

until it became almost undetectable in 24 hours. F rom the



blood concentration curve for 0-24 hours, the area under the curve (AUC)
was determined as an index of absorbed quantity. Since different animal
groups were administered different amounts of episesamin, it is
appropriate to make comparison in terms of percent absorption as
corrected by dividing each value of_ALéC_,‘[ by the relative amount of
episesamin administered. The results are shown in Fig. 1. When

bloBR SRR MRS AR 16D A ARG S RbSERSion was 72.5%: onfhiger the
other hand, when sesamin and episesamin were administered at a ratio

culvkSROQ \theaskizneptiinesf apisadader dhatssmeado a higher valuegofantity.
76.7%. The percent absorption of episesamin further improved as its

Sinegdifie leaighnimad dreyeaskerarfmiisignedidibiue was reached fgrant

isesamin. ratio of 30:?0' a sufgciently high value was shown

amGUERe 5 AP ar T PR R BRI T et wiven sesamr/Jhd on in
terRIISASRETIB WRISSHGAIARAeh Aecaspnsy liRnah ratios between 505@ a4

10:90, the percent absorption of episesamin was higher than when it was
valadninistdul dltn ecl desaarmotme pisegisesameight ratio of 0:100). [0037]
Therefore, the results of Example 2 show that the percent absorption of

adgiiesaddn Egfsovie Mg interoratig- desWhin and episesamingit
o . ' N gy o o .
e R L

on $HECBIRER M AWiReh \devataiRreaaripiesfefH @arixing ratios of
sesamin, the action of further lowered ratios of sesamin was evaluated in

admdeistdred @tmthetie ohefhidb0,.ahExabapiptidmofbe episesamin
increased to a higher value of 76.7%. The percent absorption
of episesamin further improved as its relative weig ht was
increased and the highest value was reached at a se samin to
episesamin ratio of 30:70; a sufficiently high valu e was shown
event at a ratio of 10:90. Thus, it became clear t hat when
sesamin and episesamin were incorporated at composi tional

ratios between 50:50 and 10:90, the percent absorpt ion of
episesamin was higher than when it was administered alone

(sesamin to episesamin weight ratio of 0:100).

[0037] Therefore, the results of Example 2 show tha t the
percent absorption of episesamin is improved by inc orporating
sesamin and episesamin at specified weight ratios.

Example 3: Sesamin-Episesamin Compositional Ratio a nd Oral

Absorption of Episesamin and Its Transfer into Bloo d

Circulation (I1)

With a view to prescribing effective mixing ratios of
sesamin, the action of further lowered ratios of se samin was

evaluated in accordance with the method of Example 2. Tobe



- 22 more specific, the high purity sesamin and episesamin obtained in
Example 1 were incorporated at varying weight ratios of 1:9, 0.5:9.5 and
0:10 to prepare sesamin/episesamin mixtures, which were dissolved in
olive oil at a dose of 10 mg/kg and administered perorally to the rats via a
feeding tube. The percent absorption ghepisesamin was calculated and
the results are shown in Fig. 2. When episesamin was administered
moROSBeLRERHRIRIAN AR PSLARNANG BISELARU. when sesamifagitained
episesamin were administered at ratios of 5:95 and 10:90, the absorption
in BXapipksamierineasssticcbigheavahgsvaithtrd% and 72.4%,  tios of
respectively. Thus, it became clear that even when sesamin and

1:% Bise8amandvertlnedrsiiate FasamidipISSIHRIMAN ratio of 5:95, the Mixtures,

rcent absorption of isesamin ywas hi r than when it was
wh s RS el ol G A SR AT Eiont o of 0.300) 9/kg and
adfRifAGIeIR BRI I8Py pkO Varne-Aatigdn Deoxycorticosterong,  The
Acetate-Salt (DOCA-Salt) Induced Hypertension Model Rats SD male

perees { lveo qdtip fpeirepaseshmnmwiap aal Sll&tethandwere subjected tohe
surgery for removing the gi(ght kidney under anesthetization with

resyEen@ia AN AWBfdcidnerali¥RaBrep ReekMiR VAt Swere administerétninistered
beut v Wi =salt twice t a dose of 15 mg/ d
aloil Ov%%g ‘%02 &ﬁ% ﬁ/&%%%&e%éhénﬁﬁéo?@%\fﬁ %fessure (SBP) of e%%la

sesHIRbvapicasanan yra tdnsvisrariaast vdiibg non-invasive aumaiand
blood pressure measuring apparatus (BP-98A, Softron, Tokyo). At 5

10weeleattesatpiistanfsfnisesamin initheBsr0AsshIt, blood gher values
of 64.7% and 72.4%, respectively. Thus, it became clear that
even when sesamin and episesamin were incorporated ata
compositional ratio of 5:95, the percent absorption of
episesamin was higher than when it was administered alone

(sesamin to episesamin weight ratio of 0:100).

Example 4: Blood Pressure Lowering Action in

Deoxycorticosterone Acetate-Salt (DOCA-Salt) Induce d

Hypertension Model Rats

SD male rats (6-wk old) (purchased from Japan SLC, Inc.)
were subjected to surgery for removing the right ki dney under
anesthetization with Nembutal. After recuperation for a week,
the rats were administered subcutaneously with DOCA -salt twice
a week at a dose of 15 mg/kg, and allowed to drink 1% saline.
The systolic blood pressure (SBP) of each animal wa S measured
by a tail-cuff method with a non-invasive automatic blood
pressure measuring apparatus (BP-98A, Softron, Toky 0). At5
weeks after the start of treatment with DOCA-salt, blood

pressure was measured and the animals in which adeq uate



pressure was measured and the animals in which adequate - 23 elevation
of blood pressure was verified were used in the following experiment.
Rats fasted for 8 hours were divided into a control group and three test
groups. The control group was administered olive oil only. For the test
groups, the high purity sesamin and eE' esamin obtained in Example 1

were incorporated at varying weight ratios of 10:0, 5:5 and 0:10 to

ele‘%}‘aﬁERﬁ{%ﬁmyﬁg%‘&%@\%@ (UxkEaSVACI Ypre suspended in iRl

at a dose of 10

kg. Single oral administration of olive oil or the
follswipgrsipervasreffdvies frsted dedibotrbavéreth before the

divided

~administration and 2, 4, 6, 8, 10, 12 and 24 hours after the administration,
INtGRPARBALAFeHRANA AR e IRRIAERN BSiet Mi&<CRpplied after the blogHrol group

Wa%reasure meﬁu -ement at 12 hours. Testing was conducted at 1-WkS
| f"e 8 e%,bg no more than threep '

higheasiyesasakin ARBEJike A1an0ep i Aiaod Bressure (n=5-7) for

DUNSIREPHhQ VY RELY 28 Liibjest

the

1 were

hours “after the single administration are shown in Fig. 3. No significant
inconaoigesd\argaripsey veeighthetgoopd @dles Sadministered with sesardif; 10 to
episesamin, and olive oil, respectively. On the other hand, in the group

PrERMArTSRABUNARIS AR SUS ARMAKE B S¥RIAIYET6) $Hikture, a markePBRSRH I

: lQweri i S e ith a peak occurring 8 hqt .
o“%%?#w@a%%éﬁ%n. %y@m%%éﬁﬂ%r?qﬂ#gﬁanges in blood pre?]slrsglfrr%t'on
of INREIFEFeRk &hspenabanias antagialiar showed that the grogeding

administered with the sesamin/episesamin (5:5) mixture had a blood

tubere&atrelsffa@e the administration and 2, 4, 6,

and 24 hours after the administration, SBP measurem
conducted. Diet was applied after the blood pressu
measurement at 12 hours. Testing was conducted at
intervals and the same head was subjected to no mor

three measurements.

[0038] The changes in blood pressure (n=5-7) for 24

after the single administration are shown in Fig. 3
significant changes were observed in the groups sol
administered with sesamin, episesamin, and olive oi
respectively. On the other hand, in the group admi
with the sesamin/episesamin (5:5) mixture, a marked
pressure lowering action was observed, with a peak
hours after the administration. A comparison of th

in blood pressure that occurred 8 hours after the
administration showed that the group administered w
sesamin/episesamin (5:5) mixture had a blood pressu
mmHg which was obviously lower than the value in th

group (-13 mmHg) and that in the episesamin group (

8, 10, 12

ent was

nistered
blood
occurring 8

e changes

ith the
re of -32
e sesamin

-6 mmHgQ)



mmHg which was obviously lower than the value in the sesamin group
(-13 mmHg) and that in the episesamin group (-6 mmHg) - 24 - (see Fig.
4). Example 5: Effects of Mixing Ratio on the Blood Pressure Lowing
Action in DOCA-Salt Induced Hypertension Model Rats With the most
potent sesamin/episesamin (5:5) mixt%ﬁ used as the reference, a
comparative test was conducted in accordance with the method of
sdeX@i _p)s_4 to know how the difference in mixing ratio would affect the
effectiveness. Since very high potency was observed at 100 mg/kg, the
Exdogge \Bat fawesed byxomg Ratforoarter Bloodrease the visibility of 8sgire
difference. [0039] Sesamin and episesamin were incorporated at varying
2 i PSS - 1668 r < i i Qe

vhich were dissalved in olive ol at a dose.of 80 ma/ka. Single oral
e SR el A B R TR PR, e and for Ure
us&tpgd tREGSFEFEBE AR HEMISAAS e diustecbidd40] The changesigg in

blood pressure (n=3) at 8 hours after the administration are shown in Fig.
acQrilaecsesdmindepistszohoh Exanpletite Waeidww to have no bldbe
ressure lowering action at the dose of 50 mg/kg. On the other hand, the

difiggeRRANTFLRA FAHQAVRHIHiRIRERE BTEeET-9) mixture were foun¥ei@ess.
_ . . . 110 b h
S B B LS BEE) MR Cecarmin ant T dose

waSHReERSIBRbRRACHIEH GiiRT tD ahlaetig ithiowering the sibility of

the difference.
[0039] Sesamin and episesamin were incorporated at varying

weight ratios of 5:5, 3:7 and 1:9 to prepare

sesamin/episesamin mixtures, which were dissolved i n olive oll
at a dose of 50 mg/kg. Single oral administration of the
solution was effected via a feeding tube, and for b lood

pressure measurement was conducted.
[0040] The changes in blood pressure (n=3) at 8 hou rs after

the administration are shown in Fig. 5. The

sesamin/episesamin (5:5) mixture was found to have no blood
pressure lowering action at the dose of 50 mg/kg. On the
other hand, the sesamin/episesamin (3:7) mixture an d the (1:9)
mixture were found to have a blood pressure lowerin g action

which proved to be particularly high at 3:7.

[0041] These results show that mixing sesamin and

episesamin at specified ratios is effective in lowe ring the
blood pressure synergistically. The effectiveness was found
to be the strongest at the mixing ratio of 3:7.

Example 6: Effects on the Expression of B-Oxidation Genes




blood pressure synergistically. The effectiveness was found to be the
strongest at the mixing ratio of 3:7. Example 6: Effects on the Expression
of R-Oxidation Genes - 25 Wistar male rats (6-wk old) were purchased
from CLEA Japan, Inc. and habituated in the test environment for a week;
the animals that were seen to grow _noggal_ly were subjected to the test.
The rats were divided into six groups each consisting of 5 heads. The

°°r\W?ét%W%ﬂé“’f‘été‘{H‘-WiéPﬂ&%%&Y%ﬁ%ﬁé&!&&'}%rﬁ%ﬁﬁ‘e test groups, tae,

high purity sesamin and episesamin obtained in Example 1 were

Japaennperaiad abiarsted weigbteatien ot dlestS, 3:7, 1:9 and 0:10dpa week;
prepare sesamin/episesamin mixtures, which were suspended in olive oil
thespRiMete HAPBEAGREN TA&AYS DEFBAINMRIS:&ed perorally with RiRgEesiIto

the & e iUNEP WA

or ti}le ilﬁsgje sion thr e.t'm&s ?t 24-hr intervals. Four hours after thﬁ final
inististl 5%? PRV RdACeach rat under

c

cordISHHIPHT 8l dtNTHRBBHIRDI S!S WERCHRERNA, effects on thestered

expression of 10 (3-oxidation genes were investigated by quantitative
witROHvE Rilusinty TRgMias EstmieupsHbie Idgh Stevens J, Livak KJ, purity

Williams PM, Real time quantitative PCR, Genome Res. 1996

SeSRTH) 986 SRS ESHRIMHLJBREILFARANRIE dr it in the followirforporated
at VA d AERIR TR F D 9eRe £xPrEspigilare shown in FIgs. Sl

e con

itions eniployed, the expression of 3-oxidation genes

prepRid)sERsrimIBgi SEeHmMAAMISIREC Avith wesarils alone whereapaiied in
genes were expressed in increased amounts in the group administered

oliweithiletisedassivbiiiema/kg. The rats were ad
perorally with olive oil or the suspension three ti

24-hr intervals. Four hours after the final admini

the kidney was removed from each rat under anesthet

with Nembutal; after extracting RNA, effects on the

of 10 [B-oxidation genes were investigated by quantitative

RT-PCR using TagMan chemistry (Heid CA, Stevens J,
Williams PM, Real time quantitative PCR,
6(10):986-94).

[0042] The genes evaluated are listed in the follow
Table 1 and the amounts of gene expression are show
6A and 6B. Under the conditions employed, the expr
B-oxidation genes hardly rose in the group administe
sesamin alone whereas many genes were expressed in
amounts in the group administered with episesamin a
contrast, each of the groups administered with the
sesamin/episesamin mixture experienced more elevate
expression than the group administered with episesa

The effect of the mixing ratio was somewhat variabl
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contrast, each of the groups administered with the sesamin/episesamin
mixture experienced more elevated gene expression than the group
administered with episesamin alone. The effect of the mixing ratio was
somewhat variable from one - 26 gene to another but no significant
difference was found among the three-groups administered with the
sesamin/episesamin mixture. [0043] Table 1. List of Genes Evaluated

ge WY RSHRAD es@ﬁﬁﬁfa?wﬂﬁ@r&%@ thg<cpmitine pain ound among

itoyhransfexase 1, literCptla pain itoyhranstemse camitne pain
thembmgaﬁamemmﬂewdlmthrta@eemlambCoenzyme A, esamin
_hydmtase/3-hydroxyacyl Enhadh C oenzym e A dehydrogenase
MiXfHEnctnnalenzym e hydroxyacyL.C oenzym e A dehydiogenase/3- H adha
00 acyl C oenzym e A thbhse/enoyl-C oenzym e A hydmtase
uncthnalprotein), abha ubunit enoyl-CoA hydmtase enoylcoenzyme A
hydmtase 1, peroxsgimah Ecid: aeeivheoenameasy acetyl-Coenzyme A
dehydrogenase, bng-char Acadl dehydrogenase acyl-CoA oxilase acyl
Coenhzym£ A oxilase 1, paindtey) scoxl 2,4-dienoylCoA 2,4-dienoyfGRA
reduftase 1, m itnchondrhl Decrl reductase acyl-coenzym e A acyl symbol

coer zgam]ﬁlA dehydrogengﬁgﬁpggh%gﬁl&%@%edlekﬂy(yogenase alc(yl)tl a

CoenzymissieRysiogenase, very hng char /—\(,oluw =1{0044}The
abo\Te%rncnlfc show that ixing %R?&@JM%@WG Cpt2

bifunctibnal enzym e enoyl-C oenzym e A, hydratase/3-hydroxyacyl Ehhadh
Coenzym e A dehydrogenase

trifinctbnal enzym e hydroxyacy}Coenzym e A dehydrogenase/3- Hadha
ketoacy}Coenzyme A thblhse/enoylCoenzyme
A hydratase (@rifunctbnalprotet), abha ubunit

enoylCoA hydratase | enoylcoenzyme A hydratase 1, peroxisom al Echl

acetylCoenzyme A acetyFCoenzym e A dehydrogenase, bng—chahn Acadl

dehydrogenase

acyFCoA oxiase acylCoenzyme A oxilase 1, pah itoyl Acoxl

2,4-denoylCoA 2,4-denoylCoA reductase 1, m itochondrhal Decrl

reductase

acylcoenzyme A acylcoenzyme A dehydrogenase, short chah Acads

dehydrogenase acylFCoenzyme A dehydrogenase, very bng chan | Acadvl
[0044] The above results show that mixing episesami n with

sesamin is effective in enhancing the expression of
[3-oxidation genes synergistically.
[Examples of Preparations]

Examples of preparations are shown below. The term

"mixture” means a sesamin/episesamin composition ha ving a
sesamin/episesamin compositional ratio within the r ange
specified by the present invention (sesamin: epises amin =

30:70; 99.5% purity).
[0045] (Preparation 1) Butter



sesamin is effective in enhancing the expression of (3-oxidation genes
synergistically. [Examples of Preparations] Examples of preparations are
shown below. The term "mixture” means a sesamin/episesamin
composition having a sesamin/episesamin compositional ratio within the
range specified by the present inventign (sesamin: episesamin = 30:70;
99.5% purity). [0045] (Preparation 1) Butter - 27 - "Mixture" 1.2 g Butterfat
100 g Tocopheielacetate 1.2 g A byndred grams of butterfat separated
from buttermilk by the churning step’in the process of butter making was
mixed with Bttgrdhthe mixture agd L2 g of tocopherol acetate, followed
by working to give a uniform texture of butter containing the composition
of the presehPRRIRIRIGH eRIa8T (Prepdrati®dn 2) Granule "Mixture" 0.25 g

Tocqpherol agetate 0.2 ilicic acid anhydride 20 Corn starch 79

AR TR ARG QRS WIRIE, SR Y e aTe moredients, Tk by
thelQLiRd 5686 fy tRepmeudcsibings msiin@l was added and adsyled

procedure consisting of blending, extruding and drying was followed to
witmake gyadribeemipd0dy h(ferdpaiqabo8pphbiet a cetate,
followed by working to give a uniform texture of bu tter
containing the composition of the present invention
[0046] (Preparation 2) Granule

"Mixture" 0.25¢g

Tocopherol acetate 0.25¢g

Silicic acid anhydride  20.5g

Corn starch 7949
After uniformly mixing the powder consisting of th e above
ingredients, 100 ml of 10% hydroxypropylcellulose i n ethanol
was added and a usual procedure consisting of blend ing,

extruding and drying was followed to make granules.
[0047] (Preparation 3) Tablet
"Mixture" 3.5¢9
Tocopherol acetate 05¢g
Silicic acid anhydride 209
Microcrystalline cellulose 10g
Magnesium stearate 349
Lactose 609
These ingredients were mixed and tableted with a si ngle-
action tableting machine to make tablets each havin ga
diameter of 7 mm and weighing 100 mg.

[0048] (Preparation 4) Capsule



"Mixture" 3.5 g Tocopherol acetate 0.5 g Silicic acid anhydride 20 g
Microcrystalline cellulose 10 g Magnesium stearate 3 g Lactose 60 g
These ingredients were mixed and tabieted with a single- action tabieting
machine to make tablets each having a diameter of 7 mm and weighing
100 mg. [0048] (Preparation 4) Capsulss 28 Gelatin 70.0% Glycerin
22.9% Methyl paraoxybenzoate 0.15% Propyi paraoxybenzoate 0.51%
Water g.s. FQialilP0% A soft capsieyshell made of these ingredients
was filled with the following composition by the usual method to make soft
capsules eaGyeeighing 200 mg. [002%9Mixture” 10.8 mg Wheat
beeswax 30 mg q,-Tocopherol 20 mg Palm oil 10 mg Wheat germ oil
g.s. Total lbﬂﬁm)%mé@&mp@ﬁ%k MajBria%e givers: sodium

DlL-tartrate 93 %yl paraoxybenzoate 0.51%
Water qg.s.
Total 100%
A soft capsule shell made of these ingredients was filled
with the following composition by the usual method to make

soft capsules each weighing 200 mg.

[0049] "Mixture" 10.8 mg
Wheat beeswax 30 mg
a-Tocopherol 20 mg
Palm oil 10 mg
Wheat germ oil g.s.
Total 100%

(Preparation 5) Drink

Major taste givers: sodium DL-tartrate 0.1g

succinic acid 0.009 g
Sweetener: liquid sugar 800 ¢
Acidifier: citric acid 12 g
Vitamin: vitamin C 10g
"Mixture" 1lg
Vitamin E 309
Cyclodextrin 59
Flavor 15m
Potassium chloride 1lg
Magnesium sulfate 05¢g

These ingredients were mixed together and water wa s added



succinic acid 0.009 g Sweetener: liquid sugar 800 g Acidifier: citric acid
12 g Vitamin: vitamin C 10 g "Mixture" 1 g Vitamin E 30 g Cyciodextrin
5 g Flavor 15 ml Potassium chloride 1 g Magnesium sulfate 0.5 g These
ingredients were mixed together and water was added - 29 to make a
volume of 10 liters. The resulting prepaygtions would be drinkable in an
amount of about 100 ml at a time. EFFECTS OF THE INVENTION By
i ! { ise i ] [kl of the present inveni
S o g T i be oxtibited 20T
woeftidentsinkabrriicearatheusestabolapioesain compositions of theime.
present invention are high in oral absorption of episesamin and its

EFtr&sstar o ThIBJMN VRGN, so they enable episesamin to exhibit its

varigus physiological activities efficiently. In addition, by mixing

epi SIS, e SRR e e S8 RO Sowering action cfthe
pre@RMOSRIMH MRLYRIREEPhpSiciuyidatigavpenes can be enhangra of

synergistically. However, sesamin and episesamin are both of plant
sesayinswathby kakeitatt efttmrglyanbh featticalextremely high safetyar, the

Therefore, the compositions of the present invention are very useful and

sesgRlin/episesamin compositions of the present inve ntion are
high in oral absorption of episesamin and its trans fer into
blood circulation, so they enable episesamin to exh ibit its
various physiological activities efficiently. In a ddition, by
mixing episesamin with sesamin at specified ratios, the blood
lowering action of sesamins and the expression of [3-oxidation
genes can be enhanced synergistically. However, se samin and
episesamin are both of plant origin, so they have m ild actions

and feature extremely high safety. Therefore, the
compositions of the present invention are very usef ul and the
scope of their application covers not only health f oods but

they are also applicable to pharmaceuticals.



scope of their application covers not only health foods but they are also
applicable to pharmaceuticals. - 30 - CLAIMS 1. A sesamin/episesamin
composition comprising sesamin and episesamin in proportions of 50:50
to 1:99 by weight ratio; which comprises sesamin and episesamin in
proportions of 39:61 to 1:99 by weightsr@tig. 2. A sesamin/episesamin
composition comprising sesamin and episesamin in proportions of 50:50
to 1:99 by weight ratio; which compgpagiesamin and episesamin in
proportions of 30:70 to 5:95 by weight ratio. 3. The sesamin/episesamin
composition according to any one of claims 1-2, wherein the total amount
of sesamin and episesamin is at least 51 wt% of the composition. 4. Food

1. or bAGREGEEYRRIARAGNTHE CeRMARMIION SESARTIAINGARSosItion accordiny®é and
claims 1-3. 5. A pharmacgeufic 0 sition containing the -

e BRI R L e s 1-3. 6. Anim o6
and peieRd6RBALESG HiripsaRY UpRIesaATHIERRBRBRItion according  ons
to claims 1-3. 7. A method of enhancing a physiological activity of

of 38HNtNg 99 the weggmhnatepisesamin composition according to claims

1-3. - 31 8. The method according to claim 7, wherein the physiological
activity of sesamins is a blood cholesterol lowering action, a trigiyceride

2. lowe,&'ggsaa%%eﬁgesamin composition comprising ses amin and
episesamin in proportions of 50:50 to 1:99 by weigh t ratio;
which comprises sesamin and episesamin in proporti ons

of 30:70 to 5:95 by weight ratio.

3. The sesamin/episesamin composition according to any one
of claims 1-2, wherein the total amount of sesamin and

episesamin is at least 51 wt% of the composition.

4. Food or beverage containing the sesamin/episesa min

composition according to claims 1-3.

5. A pharmaceutical composition containing the

sesamin/episesamin composition according to claims 1-3.

6. Animal feed and pet food containing the

sesamin/episesamin composition according to claims 1-3.

7. A method of enhancing a physiological activity of
sesamins by the sesamin/episesamin composition acco rding to

claims 1-3.



antihypertensive action, an action for antioxidation of unsaturated fatty
acids, a hepatic function improving action, an active oxygen scavenging
action, an action for inhibiting AS unsaturation enzyme, or an action for in

vivo stabilization of highly unsaturated fatty acids.

- 31 -

8. The method according to claim 7, wherein the

physiological activity of sesamins is a blood chole
lowering action, a triglyceride lowering action, an
antihypertensive action, an action for antioxidatio
unsaturated fatty acids, a hepatic function improvi
an active oxygen scavenging action, an action for i

A5 unsaturation enzyme, or an action for in vivo sta

of highly unsaturated fatty acids.

sterol
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