- 1 - SPECI FI CATI ON COVPCSI TI ONS CONTAI NI NG SESAM N- CLASS COVPOUND( S)
AND QUERCETI N GLYCOSI DE(S) TECHNI CAL FI ELD [ 0001] The present

I nvention relates to conpositions for enhancing the bodily
absorbability of sesam n-class conmpounds, agents for enhancing the
bodi |y absorption of sesam n-class conmpounds, as well as foods and
beverages or pharnmaceutical conpositions that utilize them
BACKGROUND ART [ 0002] Sesam n-cl ass compaurds are a class of lignan
conpounds that are contained in sesane. Anbng others, sesamn and its
st er eoi soner epi sesanm n have been JpgpeEhedrtgyhave various
physi ol ogi cal activities, including the action of |owering the bl ood

chol esterol and t6gpdsPEEONE HONYATNIRG] SEERATRCEL 285 oMBBUMMISNY
hepatic functions, the action of scavenging active oxygen, the action

of inhibiting A5- desaturasgnptheErRcETIN Gy OHODEESSi Ng t he
generation of |ipid peroxides, the anti-hypertensive action, the
action of preventing sickness fromdrinking, and the breast cancer
suppressing action (Patent Docunent 1).
TECHNICAL FIELD
[0001] The present invention relates to compositions for
enhancing the bodily absorbability of sesamin-class compounds,
agents for enhancing the bodily absorption of sesamin-class
compounds, as well as foods and beverages or pharmaceutical
compositions that utilize them.
BACKGROUND ART
[0002] Sesamin-class compounds are a class of lignan
compounds that are contained in sesame. Among others, sesamin
and its stereoisomer episesamin have been reported to have
various physiological activities, including the action of
lowering the blood cholesterol and the blood neutral lipid,
the action of improving hepatic functions, the action of
scavenging active oxygen, the action of inhibiting AS5-
desaturase, the action of suppressing the generation of lipid
peroxides, the anti-hypertensive action, the action of
preventing sickness from drinking, and the breast cancer
suppressing action (Patent Document 1).
[0003] However, lignan-class compounds encompassing
sesamin-class compounds are not merely hardly soluble in water
but they are also soluble to only a certain extent in organic
solvents that can be used in pharmaceutical or dietary

applications. Because of such very low solubility, the

lignan-class compounds have the problem that they cannot be



[ 0003] However, |ignan-class conmpounds enconpassi ng sesani n-cl ass
conpounds are not nmerely hardly soluble in water but they are al so
soluble to only a certain extent in organic solvents that can be used
i n pharnmaceutical or dietary applications. Because of such very | ow
solubility, the lignan-class conmpounds have the problemthat they
cannot be - 2 - easily absorbed into the body. [0004] An exanpl e of
the nmet hods that have been discl osed f-orz i-nproving the bodily
absorbability of fat-soluble substances conprises dissolving the

f at - sol “b'eedﬁétgita%?%%bggi gggﬁrﬁqglﬁg?(w. edi ble natural oils or fats or

intriglyceri e-charn acids to make it in liquid

form ther nhangi,n odg | i L,de n
(Pat ent Do@?r?eﬁt 2) %ln[ %6%@?%\% O?JF] e%%e%’ﬁ%dst? E:g'? fth gg "’%egﬁé’g r %ﬁ%%le%s l:‘T‘do r

i mprovi ng #dye oM ndgbeaebebal 1} Yawdoftiiriaahyblbe sHbSEaNGEBe
conprises reduction of the size of their mcelles (making themin

fine partisdmtandesr cempipbes aisoenrye tQk) fadrtsaloblg, substance
wat er - sol ubl e conposition has been disclosed that is prepared froma
conposi t i arpigiemariesiong doeadybke Oldtwradl atider ogpéeitEi orcbnponent s
such as pol yglycerol and fatty acid nonoester and which has its

aver age partisglveesiidesr edunéddie-ahmin ifatdyd acdds, tahmpkeyit tEn poidiuid
absorption is markedly inproved (Patent Docunent 3). However, no case
has been r@Fdht dNSTRDINPBRABAENG oIS \Podiddr FRSOrPLOBT Of caliHisrarenane
conpounds js .inproved by copbining it with other conpounds. Patent
Docunent ( m%p§|‘i‘ﬁrm‘lr"(‘aif‘i4’co Tbv\o 2006/ 070856

[0005] Another method, that has been proposed for improving
the bodily absorbability of fat-soluble substances, comprises
reduction of the size of their micelles (making them in fine
particles). TFor example, a coenzyme Q10 containing, water-
soluble composition has been disclosed that is prepared from a
composition comprising coenzyme Cl0 and other specific
components such as polyglycerol and fatty acid monoester and
which has its average particle size reduced to 110 nm and
less, whereby its bodily absorption is markedly improved
({Patent Document 3). However, no case has been reported in
which the bodily absorbability of sesamin-class compounds is
improved by combining it with other compounds.

Patent Document 1: the pamphlet of WO 2006/070856

Patent Document 2: the official gazette of JP 54-92616 A

Patent Document 3: the official gazette of JP 2004-196781
A
DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
{0006] When one uses the above-described means that are

capable of enhancing the bodily absorption of fat-soluble



Pat ent Docunent 2: the official gazette of JP 54-92616 A Patent
Docunent "3: the official gazette of JP 2004-196781 A DI SCLOSURE OF
THE 1 NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0006] When one
uses the above-described neans that are capable of enhancing the
bodi |y absorption of fat-soluble - 3 - substances, the fat-sol uble
substance has to be dissolved in oils or fats or the like so that it
isinaliquid formor, alternativelys ®4iquid containing mcelles
of the fat-soluble substance has to be made. However, sesani n-cl ass

compounds. haye. sush AOYIIMBLLLLY L0 BLLS: Ofad U UL L1008 5

wants to I ncrease the anoun esamn ass conpoun t can Dbe

ingested gi18 & "Batd Ny AHRAUALKET o8l bRaPTif S {DA 19QRME #8chDEr

solvent has also to be increased. This has posed a problemin thaf if

sesam N- ChaSreRPBAIRAS a2ne qgueandbatén 88g PhR dd VS tneh@atessliibng
preparations becone too bul ky and, particularly in the case where

they are sabsdmdethss ApeUna8e0r Hbrgetékg, sé it asgnizemnpofinddem
have to be ingested at a tinme. Another concern is the potential

I ngest i onha¥e eswes s dalwrsidlubitakyeinhailsn ghtfates dhatl idmonegeattsg
I ncreased anounts of oils or fats. On the other hand, in order to

f orm mi cetPekngFedsan WeewmoyntnpE ogragninetlashH annpaindst yhat can be
fat-sol ubl e substances have to be emulsified uniformy and the need

for a conpPPRAtY Pr Gt dd&ehadheoAPPPBLL @8 bl A Jifde dHet. SPove7#An

obj ect, tpgéegéiégnéﬁhéguglg%EEEHEGinggééggdjS %ﬁ%s has posed a
problem in that if sesamin-class compounds are formulated as
preparations, the resulting preparations become too bulky and,
particularly in the case where they are formulated as capsules
or the like, too many number of them have to be ingested at a
time. Another concern is the potential ingestion of excess
calorific value that might result from ingesting increased
amounts of oils or fats. On the other hand, in order to form
micelles with a view to improving their absorbability, fat-
soluble substances have to be emulsified uniformly and the
need for a complicated process has contributed to a higher
cost.
[0007] An object, therefore, of the present invention is to
provide a new means for enhancing the bodily absorption of
sesamin-class compounds, by which the above-described problems
of the prior art can be solved.
MEANS FOR SOLVING THE PROBLEMS
[0008] The present inventors conducted intensive studies
with a view to solving the problems mentioned above and found

that by using sesamin-class compounds in combination with

guercetin glycosides, it becomes possible to enhancing



provi de a new neans for enhancing the bodily absorption of

sesam n-cl ass conpounds, by which the above-described problens of the
prior art can be solved. MEANS FOR SOLVI NG THE PROBLEMS [ 0008] The
present inventors conducted intensive studies with a view to sol ving
t he probl ens nentioned above and found that by using sesam n-cl ass
conpounds in conbination with quercetin glycosides, it becones
possible to enhancing - 4 - the bodil-y4absorption of the

sesam n-cl ass conpounds. [0009] Thus, the present invention rel ates

to the foldnwiag:iyl abéoEBi?PQﬁ'&f %é%s%‘nﬂh”%lﬁ%s %gu?xgcgs

sesam n-cl ass conpound and at | east one quercetin g 2. The

conposi ti qryed jdescirhled the lpAbauss: WRRNRIidnt E»alh%al tyeght of the
guercetin glycoside as calculated for quercetinis 0.3 or nore,

rel ative tfplflbeihgtal wei ght of the sesam ncl ass conpound which is
taken as unity; 3. The conposition as described in 1 or 2 above,
wherein tHe fesamppsikiass compaumichg aatsds@sitn cardsesampn sebkass n;

compound and at least one quercetin glycoside;

2. The composition as described in 1 above, wherein the total
welght of the quercetin glycoside as calculated for quercetin
is 0.3 or more, relative to the total weight of the sesamin-
class compound which is taken as unity;

3. The composition as described in 1 or 2 above, wherein the
sesamin-class compound is sesamin and/or episesamin;

4. The composition as described in any one of 1 to 3 above,
wherein the quercetin glycoside is at least one member
selected from the compounds represented by formula (I):

{0010] [Chemical Formula 1]

(where (X), signifies a sugar chain, and n signifies an
integer of 1 or more);

5. The composition as described in 4 above, wherein the
quercetin glycoside is at least one member selected from the
compounds which are represented by formula (II):

[0011]



4. The conposition as described in any one of 1 to 3 above, wherein
the quercetin glycoside is at | east one nenber selected fromthe
conpounds represented by fornmula (1): [0010][ Chem cal Formula 1] (1)
(where (X)n signifies a sugar chain, and n signifies an integer of 1
or nore); 5. The conposition as described in 4 above, wherein the
guercetin glycoside is at |east one nenber selected fromthe
conpounds which are represented by formsla (11): [0011] - 5 -

[ Chem cal Fornula 2]

[Chemical Formula 2]

(where m is 0, or an integer of 1 or more}, and consist of
isoquercitrin that has one glucose attached to the quercetin
at position 3 via fl-bond, and o-glycosyl isoquercitrins having
one or more additional glucoses attached to the glucose
residue in the isoquercitrin moiety via ¢-1,4 bond;

6. The composition as described in any one of 1 to 5 above,
which is a food or a beverage;

7. The composition as described in any one of 1 to 5 above,
which is a pharmaceutical composition;

8. An agent for enhancing the bodily absorption of sesamin-
class compound(s), which contains at least one gquercetin
glycoside as an active ingredient;

9. Use of at least one quercetin glycoside for producing an
agent for enhancing the bodily absorption of sesamin-class
compound(s);

10. A method of enhancing the bodily absorption of sesamin-
class compound(s)., which comprises administering at least one
sesamin-class compound and at least one quercetin glycoside;
and

11. A method of enhancing the bodily absorption of sesamin-



OH (where mis O, or an integer of 1 or nore), and consist of

I soquercitrin that has one glucose attached to the quercetin at
position 3 via (3-bond, and a-gl ycosyl isoquercitrins having one or
nore additional glucoses attached to the glucose residue in the

i soquercitrin noiety via a-1,4 bond; 6. The conposition as descri bed
in any one of 1 to 5 above, which is a food or a beverage; 7. The
conposition as described in any one of- k t-0o 5 above, which is a
pharmaceutical conposition; 8. An agent for enhancing the bodily

absor pti on, 1af s S&8 o%%'a’i‘éﬁ c H}eeﬂng&ﬁae%lm %g%&%g e2ing! atASis Ohe

quercetln yCOSI as an ac Ive 1 ngr ent | east ~one
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absorption of sesam n-class conpound(s); 10. A method of anci ng

the bodil yeiohsd Rlubdhaak 188 $3Mh Meh 8686n SATHIGUN LS sucwlEsAvE0¥FPHi B8 San
adm ni stering at | east one sesam n-cl ass conpound and at | east one

quer ceti n glyesilderogidedlbetweart tivd fkiehafciong tbeibedihyredient

absorption of sesamn- - 6 -
and the administration of the other.
ADVANTAGES OF THE INVENTION
[0012] According toc the present invention, the bodily
absorbability of sesamin-class compounds can be improved by
using them in combination with quercetin glycosides. Hence,
the physiological activities of sesamin-class compounds can be
exhibited efficiently without increasing the dosage of their
administration.
[0013] In addition, quercetin glycosides are a class of
polyphenol compounds and have not only potent anti-oxidation
activity but also various physioclogical activities including
an improvement in the flow of blood. What is more, both
sesamin-class compounds and quercetin glycosides originate
from plants, so they are extremely safe. Consequently, not
only does the present invention improve the absorbability of
sesamin-class compounds but, at the same time, it is
anticipated to exploit the useful physiclogical actions of
quercetin glycosides while providing foods or beverages as
well as pharmaceutical compositions that are safe and can be
ingested on a continuous basis.
BRIEF DESCRIPTION OF THE bRAWINGS
[0014] FIG. 1 shows the time-dependent changes in the total
sum of the blood sesamin and episesamin concentrations

{sesamin + episesamin concentrations) in rats to which a



cl ass conpound(s), which conprises adm nistering at |east one

sesam n-cl ass conpound and at | east one quercetin glycoside, either
substantially sinultaneously, or successively with an interval

provi ded between the taking of one active ingredient and the

adm ni stration of the other. ADVANTAGES OF THE | NVENTI ON

[ 0012] According to the present invention, the bodily absorbability of
sesam n-cl ass conpounds can be inproved7by using themin conbination
wi th quercetin glycosides. Hence, the physiological activities of
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I ncreasi ng osage  of err n

quer cet i n §loeosides Al fafe GhEES W tPYudaReh GPYBOKNGSs and have not
d ity i ous
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nore, both sesam n-cl ass conpounds and quercetin glycCosides originate
from pl antigy/kgo0ahhbeysar egerd r e1®) Y ripfkey aGansequeny) g, NBdspEut i viags
the present invention inprove the absorbability of sesam n-class
conpounds asutcalatilahedsfioe quemcetiin) weart ifoupdt €d havexdqh oilie tdweunt
useful physiol ogical actions of quercetin glycosides while providing
f oods or Ilodvdrdddy absorbtier (M ek tihec sesewhposlassneonpeinds.e
safe and can be ingested on a continuous basis. BRI EF DESCRI PTI ON COF
THE DRAW NGS [ 88%4] B ehovs sHmeffret ithatdgyengehin cabvigesides tie 5
total sum of, the bl ood sgggnln and epi sesanin concentrations, (sesamn
)

+ epi sesafM k8oABENL P AP % 1P mg/kg nghioch 39/kg. respectively, as

calculated for quercetin) were found to have on the amount of
bodily absorption (AUC) of the sesamin-class compounds.

FIG. 4 shows the time-dependent changes in the total sum
of the blood sesamin and episesamin concentrations (sesamin +
episesamin concentrations) in rats to which a mixture of the
sesamin-class compounds was administered either alone or
simultaneously with a flavonoid glycoside.

FIG. 5 shows the effect that a variety of flavonoid
glycosides were found to have on the amount of bodily
absorption (AUC) of the sesamin-class compounds.

FIG. 6 shows the time-dependent changes in the total sum
of the blood sesamin and episesamin concentrations (sesamin +
episesamin concentrations) in rats to which a mixture of the
sesamin-class compounds was administered either alone or
simultaneously with vitamin C.

FIG. 7 shows that vitamin C did not influence the amount
of bodily absorption (AUC) of sesamin-class compounds.

BEST MODE FOR CARRYING QOUT THE INVENTION
{0015} The present invention relates to compositions

containing sesamin-class compound({s} and quercetin



- 7 - mxture of the sesanm n-class conpounds was admni ni stered either
al one or sinultaneously with quercetin glycosides. FIG 2 shows
the effect that quercetin glycosides in 45 ng/kg and 150 ng/ kg (18.3
ng/ kg and 61.1 ng/ kg, respectively, as calculated for quercetin) were
found to have on the anobunt of bodily absorption (AUC) of the

sesam n-cl ass conpounds. FIG 3 shows the effect that quercetin
glycosides in 5 ng/kg and 15 ng/kg (2.-0smg/ kg and 6.1 ng/ kg,
respectively, as calculated for quercetin) were found to have on the
anount of A r pt. .o L n-class .
FIG 4 sh toh%dtgﬁg-'dé%eﬁ%lieﬁﬁh% %’Ie'!sgeifz’%ts%g‘ht%iggﬁasﬁgngowgﬁg‘? bl ood

sesam n anghLRII§SATLR cREGRIL LA AN driRRAMM (R ) epi sesamin
concentrations) in rats to which a m xture of the sesam n-cl ass

conpounds pMRR 6adm NgsEemMeH- €LaSE capiitay Sinul taneously with a

fl avonoi d gl ycosi de: FI'G 5 shows the effect that a variety of
flavonoi d gl ycapedegsurif-EDass ¢amprairisoas heeamatnthef pbeskn ty
absorption (AUC) of the sesam n-class conpounds. FIG 6 shows

t he ti ne- depemddon dhahjescohledivaottErm fimrof sheibboofl sempenmdsand
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rats to wHingdudigigxsgsaman, t ¢Rls8RM M -addhedsnpoakegs wasExamples of
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Specific examples of the sesamin-class compounds include

sesamin, episesamin, sesaminol, episesaminol, sesamolin, etc.
and stereoisomers or racemic bodies of these compounds may be
used either independently or as their mixtures. In the
present invention, sesamin and/episesamin can be used with
advantage. In addition, the metabolites of sesamin-class
compounds (such as those described in JP 2001-139579 A) may be
used in the present invention as the sesamin analogs included
in the category of sesamin-class compounds of the present
invention, on the condition that they exhibit the effects of
the present invention.

[0017] The sesamin-class compounds to be used in the
present invention are not limited in any way by their form,
production methods, and the like. If, for example, sesamin is
chosen as the sesamin-class compound, sesame 0il may be
subjected to extraction by a known method (such as the one
described in JP 4-9331 A) to obtain sesamin (hereinafter
called a sesamin extract or concentrate), which is then used;
if desired, a commercial grade of sesame o0il (in ligquid form)

may be used as such. However, one disadvantage of using



cont ai ni ng sesam n-cl ass conpound(s) and quercetin - 8 -

gl ycosi de(s), as well as agents for enhancing the bodily absorption
of sesam n-cl ass conpound(s). [0016] Sesam n-cl ass conpounds

The sesani n-cl ass conpounds as used in the present invention is the
collective termfor a series of conpounds including sesam n,

epi sesam n and their anal ogs. Exanples of the above-nentioned sesam n
anal ogs i nclude the di oxabicycl o[ 3. 3.0]ectane derivatives nenti oned
in JP 4-9331 A Specific exanples of the sesam n-class conpounds

| ncl ude SeSam, JShI $ESRPLM SRisesaLg ,, spsamlin, &

and st EI’EOI soners or racemc‘g deases E!f ese c rrpoun]c% nay be USE

ei ther %SP%@%%' )ﬁt@émﬁ@stf@'{n&fﬁdﬁa%% sk8ahif Eﬁe%é‘darﬁdﬁ%ﬂm on,

sesam n and/ epi sesam n can be used wth advantage. In addition, the

net abol i t eg fr%asem BrEh 88 Si €OMBIRI do3eN astibASE RS CrdNBEL |
2001- 139579?%; may be used |h t he presé%?'lnventlon as the sesamq%

anal ogs i mglitd@dshfet BE €RE egetipo it iseSad BeC b@assce OHP@WEisonds tde

present invention, on the condition that they exhibit the effects of

t he presemixdessdnei ea. to cause occasional inconvenience to ingestion.
In particular, in the case where the composition is formulated
for oral administration, the preparation (e.g. tablet or
capsule)} becomes so bulky as to cause trouble in ingestion.
Hence, for the specific reason that the composition need be
ingested in a smaller amount, the sesamin extract (or sesamin
concentrate) from sesame o0il is preferably used. It should be
noted here that since the characteristic flavor of sesame oil
is sometimes evaluated to be organocleptically undesirable, the
sesamin extract (or sesamin concentrate) may be rendered
tasteless and odorless by a known means such as treatment with
activated clay.
{0018] Thus, the sesamin-class compounds that are
preferably used are the concentrates of sesamin-class
compounds that are enriched in the concentration of sesamin-
class compounds by extraction and/or purification from
ingredients originating from foods such as sesame o0il. The
degree of enrichment may be set as appropriate for the kind of
sesamin-class compounds to be used or the form of the
composition in which the sesamin-class compounds are to be
incorporated; preferably used concentrates of sesamin-class
compounds are such that the sesamin-class compounds have been
enriched to a total content of at least 1% by weight. The

total content of sesamin-class compounds in their concentrate



[ 0017] The sesam n-cl ass conpounds to be used in the present invention
are not limted in any way by their form production nmethods, and the
like. If, for exanple, sesanmn is chosen as the sesam n-cl ass
conmpound, sesane oil nmay be subjected to extraction by a known net hod
(such as the one described in JP 4-9331 A) to obtain sesanmn
(hereinafter called a sesam n extract or concentrate), which is then
used; if desired, a commercial grade ofigesane oil (in liquid form
may be used as such. However, one disadvantage of using - 9 - sesane

oil isitsg %rﬁegégkerge enf ie{:?é{f"éo\% e&gﬁfe 1 en Sid ONE

attenpts to incorporate amn He angunt reqaired to attain its
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to be prescribed becones so excessive as to cause occasional
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conposition is fornulated for oral adm nistration, the preparation
(e.g. tablwetight aapshighebesaims cptiurky as to cause trouble in

i ngestion. Hence, for the specific reason that the conposition need
be i ngest d@®0ilfla sn@ifeeebimugtycadiglesesani n extract (or sesanin
concentrate) fromsesane oil is preferably used. It should be noted
here that sinc@hghgueraehbitn e91¥eeidasavsr WskedsdBatibe opFesents gisteniden
eval uated to be organoleptlcally undesi rabl e, the sesam n extract (or
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sesam ncl ass conpou extrac nd/ or purification from

i ngredi ents originating @dom f oods such as sesane oil. The degree of
enrichment may be set asihapmipriate for the kind of sesam n-cl ass
conpounds to be used o e formof the conposition in which the
sesami n- clld@s_gs: e © to be incorporated; preferably used
concentrates _'n cl ass conpounds are such that the

sesam n- cl ass ™y ds_hame been enriched to a total content of at

) 78] content of sesami n-class conpounds in
t heir concentr at: is nore preferably at |east 20% by wei ght,
even nore preferably at |east 50% by weight, and yet nore preferably
at | east 70% by welIght, with one enriched (purified) to 90% by wei ght
and hi gher being optlnun1

(where (X), signifies a sugar chain, and n signifies an
integer of 1 or more) and which have a chain of one or more
saccharides attached via glycoside bond to the hydroxyl group
at position 3 of the quercetin. The saccharide represented by
X that is attached to the quercetin via glycoside bond may be
exemplified by glucose, rhamnose, galactose, glucuronic acid,
etc., with glucose and rhamnose being preferred. In addition,
the value of n is not particularly limited as long as it is 1
or more, but it is preferably about 1 to 16, more preferably
about 1 to 8. In the present invention, these compounds
encompassed in the category of quercetin glycosides may be

used independently or, if desired, mixtures of two or more



[ 0019] Quercetin gl ycosides The quercetin glycosides as used in
the present invention is the collective termfor a series of
conpounds that are represented by the following forrmula (1):

[ 0020] [ Chemi cal Formula 3] (I) (where (X), signifies a sugar chain,
and n signifies an integer of 1 or nore) and which have a chain of
one or nore saccharides attached via glycoside bond to the hydroxyl
group at position 3 of the quercetin.-Tie saccharide represented by X
that is attached to the quercetin via glycoside bond may be

exenplifieg%ﬁg%u%EQCQ%ﬁbgéhgggg§e, gal act ose, glucuronic acid, etc.,

wi th glucose®and rha erng preferred. In addition, the val ue of

n is not Iiqul ar ! Helgie ko sk Utty ted
pr ef er abl g%g]tbzolgt 1 %ﬁeﬁgﬂ%?‘%@%—;éeferab fcgggﬁfélgtfofgfﬁ?%ytgej fdr

present i RMENtinORhet PSSR O NDOEEINS ) G 2ePedsbitbéACh e SRIYa AfTT) :
guercetin glycosides may be used independently or, if desired,

m xtures qfoo2aq or (OhemicabEammislaray] be used. [0021] Preferred
guercetin gl ycosides of |, Ernula (I') for use in the present invention
are represented by formuta Jﬁ):

0 Glg—(Glo)n—H

{(where Glc signifies a glucose residue, and m signifies an
integer of 0 or 1 or more), and consist of isoqguercitrin that
has one glucose attached to the quercetin at position 3 via f§-
bond (isoquercitrin is hereinafter sometimes referred to
simply as “IQC”), and respective species of a-glycosyl
isoquercitrins that have about 1 to 15 additional glucoses
attached to the glucose residue in the IQC moiety via o-1,4
bond. Quercetin glycosides that are used with particular
advantage in the present invention are those which have 0 to 7
glucoses attached to the glucose residue in IQC via o-1,4
bond.

[0023] The quercetin glycosides to be used in the present
invention are in no way limited by their form, methods of
production, and the like; for example, extracts obtained by
known methods from onion and others that are known to contain
quercetin glycosides in large amounts may be used as such;

alternatively, synthetic products may also be used. If



[ 0022] [ Chemi cal Formula 4] (where A c signifies a glucose residue,
and msignifies an integer of 0 or 1 or nore), and consist of

i soquercitrin that has one glucose attached to the quercetin at
position 3 via j3-bond (isoquercitrin is hereinafter sonetines
referred to sinply as "I QC"), and respective species of a-glycosyl

i soquercitrins that have about 1 to 15 additional glucoses attached
to the glucose residue in the 10C noietl2wa a-1,4 bond. Quercetin
gl ycosides that are used with particul ar advantage in the present

i nventi on gf&-ddiage &b&?;&'@é’eaxoe L% é’eg[‘%om?%t%t achedogo dhe

gl ucose re5|due In via a-1,4 bon The quercetin glycosides
to be usethdverldi@sPo@SERAThAYERE i ddpotitaonay thayt &fe rdf@idbly
form nethods of production, and the |ike; for exanple, extracts

obt ai ned hdoiparatrethofiseffodt Dre Glincalit sObRe s ihfakudh ef kst Hat
contain quercetin glycosides in |arge amounts nmay be used as such

al t er nat i wdley, hayet beenceprichmed s prayifdlesio olre oibedwibé prodéssed to
guercetin glycosides are to be fornul ated as foods or beverages or
phar maceuthigdierc sapsshtF oh’; e { heyuenaetjmeigdyglydpachr poreeneeritrated
effective anounts by usin such forms that t hey have been enriched,
purified 6F:6FFéF%F§efBFBgeSS%E thisicanRe. eoFichrenti ard Pyrificatipn

| ycosides in.a concentrated or r|f|e o] In this case,
o oo B e B E PR R oRY 5o Bl Aoy Ty PR HBARETES HBEECq

, h d
ther eto. ﬁf%‘%ﬁ? et hEbe ded e dgt%r?ga FReRE, BAPES B ERR
exampl o, I SOMIERIL £ L0 EAm Pear QEEL Y b TEL GG geser i bgg i n the

panphl et o 2005/ 0 nanely, a treat nt of rutin wt

nar i ngi Nnaskampllee iBbE68AELL Pin P ffrRduRdidbbe tREMREHEE -described
Furt hernore, according to WO 2005/030975, isoquercitrin may be

treat ed witnh tgley pasphileanst esf@sm 05y 030873 ,anghpctoSyh tBOAtmEcE tgf NS

corresponding to a conmpound of the above formula (I1) (where mis an
i nt eger ofrutier witthehari0@Pvd Seéhelmudre giriesegicpc 0fi despeoibiedisatitile
the present invention are commercially available from San-Ei Gen

F.F. 1., |Nogrgddentt heFeFERRITRNRs SSAQVEing tpelPs280 24039 Xenar k)
A()lOO? and SANMELI N (regi stered tradenark) C-10. [ 0025 } q£03|t|ons
cont ai ni nd SOBEHALELRSBAE PRdikRRted With glycosyltransferase to yield

a-glycosyl isoquercitrins corresponding to a compound of the
above formula (II) (where m is an integer of 1 or more).
[0024] The quercetin glycosides to be used in the present
invention are commercially available from San-Ei Gen F.F.I.,
INC. under the trade names SANMELIN (registered trademark) AO-

1007 and SANMELIN (registered trademark) C-10.

[0025] Compositions containing sesamin-class compound(s)

and quercetin glycoside(s) and agents for enhancing the bodily

absorption of sesamin-class compound(s)

In the present invention, by combining sesamin-class
compounds with quercetin glycosides, the bodily absorbability
of sesamin-class compounds is sufficiently enhanced that their
physiological activity is exhibited efficiently and, in

addition, if the two kinds of compounds are used in health



and quercetin glycoside(s) and agents for enhancing the bodily
absorption of sesam n-cl ass conpound(s) In the present

i nvention, by conbining sesam n-class conpounds with quercetin

gl ycosi des, the bodily absorbability of sesam n-class conpounds is
sufficiently enhanced that their physiological activity is exhibited
efficiently and, in addition, if the two kinds of conpounds are used
in health - 13 - foods and the like,-health pronotion can be

achi eved by the physiol ogical actions of the respective ingredients.

[ 0026] The £QIROSH td)Qﬂ?, i%ﬁsth@QPﬂPf%F&?&%n AN gECEHM&@éd by the

COITDOSI tions, etc resent vention which contal

sesam n- (”ﬁE¥§faya@RHBﬂsaéﬂﬂoﬂyeéﬁeﬁﬁé‘ﬂHéﬁéE%h@%SlﬁbﬁeHQEnPért'CU|ar|y
limted with respéct to the anobunts and proportionS in which the

sesani n- cl@ue eq0NPOURES caRfo SUEL 6194 | (E AL @siadesvarage8gOr porated as
|l ong as they are within such a range that the bodily absorption of

t he sesanipharraseutaopbundsposipian®} edcand odfhehe phygsent ohwedtion
activity is exhibited efficiently, and they may be chosen as

appr opr i atvhrifcdr opatadnssesamintokass stappamdshenfiogpenéethe glycosides
conpositions and the state of the disease to be treated. Note here
that the @RsumotoPagitjcylartet iyt oslide neFRECEs tPnEhe adBeMMe? énd
is expressed in ternms of a value as calculated for the_aglycon,

quer cot | nPESROEEAPRE 1), WRAFS VAR (RPANLIE 1OSFCFPAPEHRGS F49 fiercetin

di vi di f th |y, d
el gt o AT PRe SHEBEPOBOTEI ¢ 1 (R GdeFREr: A7l YEOM el >

then mul il el Bt BTl ol i VO SheOUBEERLY Icy 302. 20

Thus, to neasure this va A quercet’ yCOSi e may be

hydr ol yZegdhpohnkBows aﬁétéal%@sﬂ?ejgé Wl%%gléaihaéﬁwuy is
P-glucuronldase (Cel l ul'ase Onozuka RS, Yakult) or a-glycosidase

(derived foxpibiited) ef@ndishelpurdied ey 85 vef civeef el NaFPRdpt ek
in the hydrolyzate is neasured by a known neans such as

chr omat ogrfaphwarapdst hendirtiiongp) i ucklbyad hendloeaubdr thei ghhpaditions
quercetin. Herein, the anount of the quercetin glycoside thus
cal cul at ed@nfdorthgueitetei afi the obbs¢ans tefhe tagatedas Note \ke¢xe thatl4

"converted to the anmount of quercetin” or "the ampunt in terns of
quercetlnthe amount of any quercetin glycoside that is indicated herein

is expressed in terms of a wvalue as calculated for the
aglycon, quercetin. Specifically, this value can be
calculated by first dividing the amount of the quercetin
glycoside by its molecular weight to obtain the number of
moles of the quercetin glycoside and then multiplying it by
the molecular weight of quercetin, 302.24. Thus, to measure
this value, a certain quercetin glycoside may be hydrolyzed by
a known means such as a glycosidase such as fi-glucuronidase
(Cellulase Onozuka RS, Yakult) or oa-glycosidase (derived from
rice), and the number of moles of quercetin contained in the
hydrolyzate is measured by a known means such as
chromatography, and then multiplied by the molecular weight of
quercetin. Herein, the amount of the quercetin glycoside thus

calculated for quercetin is sometimes referred to as the value



[0027] Particularly in the case of adm nistering the conposition to
humans (adults), the total amount of sesam nclass conpounds to be

i ncorporated in the conposition is preferably such that they can be
ingested in 1-200 ngy, nore preferably about 5-100 ng, by an adult per
day. The total anpunt of quercetin glycosides to be incorporated in
the conposition is such that they can be ingested in 5-200 ny,
preferably about 5-100 ng, as the amouni4in terns of quercetin.

[ 0028] Depending on its total weight, the conposition of the present

i nvention, contain sesanm n-cl ass. conpounds ,in_a nts of 1-100
bref or abl y CPTEGERGY 8; EDBr SPRVEDIQF MBRRCIIR0 95 THE GBAWS: T o
may al so ¢ i cqu%rqetin gl ycosides in anmounts of 5-200 ny,

t ai ns
preferablﬁﬂg- o] my, nore preferably about 5-60 ng in terns of

quercetin.y Jd¥339] The telahi REPPOIH |1k WastP A MaBnEhdsEe£OMPOMNMS tO

be incorporated in the conpositions (foods and beverages,

phar maceutddiposa@aRastbi Alifan8t Cadultis f NaHy e%eal hAY¥eAL &N $Ssamin-
preferably at |east 1% by wei ght, nore preferably 1-50% by wei ght,

and even i spiceimpbaniy to 1080 hycorpitedfint ket ebaporetbd 0f the
conposition; if the conposition of the present invention is in the
form of a prdefigredbliyheutbt &haprtpey teaom W iswgesied- ¢hats2¢@muoumdsce
relative to the total weight of the conposition can be about

0. 0002- 0. &R prabilyhebopited et &bing 0.0 B0 agpfth pewnedght , Birel Farad
preferably 0.002-0.02% by weight. On the other hand, the_total
propor t i orfMPndy&fc gupRcetinsglyepsAdng d€s beo iBEOFREBRES Ao dti% t he

iti | i to the, tot i ght th iti
comosi L n il ale o Lhetalal ML oL b comesiLionipag
f -25%b i ght i f
e C LT G O TN R L S

of a liquigeltddgit,otal proportion of quercetin glycosides relative to
the total werght of the conposition can be 0.001-10% by wei ght,

preferabl yf d32831- 1%DBpenBi Gt on KL MYt IPRRIIQGhAD! ¥he. 868dpds DALY of

wei ght, as an anount In terns of quercetin. The liquid referred to

above i s ahsapeeseatultheeht fion dndhadorntaipr eesdednasl asbevenpgmdd |idred

in a container and may be exenplified by health drinks, soft drinks,

t ea bever &geaintsobdt 1oA80 ®»aspersiarmhlys \ir-§fs mget moreapreferalpey about

described later. [0030] The conpositions of the present invention

whi ch 3-60 mg. The composition may also contains quercetin
glycosides in amounts of 5-200 mg, preferably 5-100 mg, more
preferably about 5-60 mg in terms of gquercetin.
[0029] The total proportion of sesamin-class compounds to
be incorporated in the compositions (foods and beverages,
pharmaceutical compositions, etc.) of the present invention is
preferably at least 1% by weight, more preferably 1-50% by
weight, and even more preferably 1-10% by weight, of the total
weight of the composition; if the composition of the present
invention is in the form of a liquid, the total proportion of
sesamin-class compounds relative to the total weight of the
compasition can be about (.0002-0.4% by weight, preferably
0.001-0.04% by weight, and more preferably 0.002-0.02% by

weight. On the other hanrd, the total proportion of quercetin



contai n sesam n-cl ass conpounds and quercetin gl ycosi des are not
limted with respect to the proportions in which the sesam n-cl ass
conpounds and quercetin glycosides are incorporated; however, if the
effect for enhancing the bodily absorption of sesam n-class conpounds
is desired, the proportion of the total anmount of sesam n-cl ass
conpounds relative to the total anmount of quercetin glycosides as
converted to the anount of quercetin isi@mt-least 1:0.2 or 0.3 by

wei ght, preferably between 1:0.3 and 1:50 by weight, nore preferably

bet ween 1: I&lﬁ:o@%a& %gt BY %é%r@&da %\ﬁeQn@ESmEESEEES‘Q' %Paetfi’%e%

1:0.6 to resent 1 nventi on can
enhance t t a S fect
can - 16%3:)3%:%% §§§gfelev%€| I ed néhgsl&lrnl 23 ?ﬁg?%# (f;y dhs: 4&; 24

concent r atydARfh tof maeé @féf@ﬁﬁﬁrcﬁ)@-@%d% y @a@ighkl BRadesek idexek | ater
in Exanples 1 to 4. [0032] As w be described in detail in the

Exanpl es @&e&&r@blgnlLaBErbthEngHt¥Hﬂ§ anneeBhatsigobéimgestE t hat when
sesam n-cl ass conpounds in an anmount of 10 ngy/ kg (the anount of

sesam n- clgsgcedipoundistheyfompos kilogrdmtbe piresbotyimeenyhiomnfisann
animal) as well as quercetin glycosides in anounts of 15-150 ng/kg
(6.1-61. 1 thy/ Kgrmastt Aeld@aidi the ttatesd @rogazitéeni af weexcetin

adm ni stered, the bodily absorption of sesam n-class conpounds was
mar kedl y @HW&ﬁéééanrﬁbﬂth?sEﬁl§RQF¥QQ%§ ¥ed@hst ORdERAI SRR FigF I can
ng/ kg of ses s, conpounds al one 3 scri bed bove by
conbi ni ng “Se al%Bfll 5: SEY %ﬁdspﬁﬁ{eﬁa&&é'rg %)AE SgyE%s‘i"ﬁ’e%h 1 fRd
bodily ab a I| SgS nds_i y. enhanced.
Thereforeﬁg%% Bgrgééﬁﬁi¥n€eaﬁ%g%g%§§)aIs g% ?ll??ggﬁggggn a&éﬁ?‘for

enhanci ng 4,aecRe4LL Y RRSOI PLL LD Al SEIYHY abBve EQ”QQU&P@rlmtuble

cont ai ns quercetin gI yCOSI des as an active i ngre 1 ent
liquid that is provided as a beverage f£illed in a container

and may be exemplified by health drinks, soft drinks, tea
beverages, solutions, suspensions, syrups, etc., as will be
described later.

[0030] The compositions of the present invention which
contain sesamin-class compounds and quercetin glycosides are
not limited with respect to the proportions in which the
sesamin-class compounds and guercetin glycosides are
incorporated; however, if the effect for enhancing the bodily
absorption of sesamin-class compounds is desired, the
proportion of the total amount of sesamin-class compounds
relative to the total amount of quercetin glycosides as
converted to the amount of quercetin is at least 1:0.2 or 0.3
by weight, preferably between 1:0.3 and 1:50 by weight, more
preferably between 1:0.6 and 1:20 by weight, and even more
preferably between 1:0.6 to 1:10 by weight.

[0031] The present invention can thusly enhance the bodily

absorption of sesamin-class compounds. This effect can



[ 0034] The agent for enhancing the bodily absorption of sesam n-cl ass
conpounds that contains quercetin glycosides is such that the
proportion and anount in which the quercetin glycosides are to be

i ncorporated as well as the anobunt in which they are to be ingested
can be determ ned as appropriate based on the nunerical val ues given
above for the proportion, amount, etc. in which quercetin glycosides
are to be incorporated in the conpositilh containi ng sesam n-cl ass
conpounds and quercetin glycosides. In addition, the - 17 -

Propor ti 0qyof; -3653Mha- GLASE; EQMHP YL JBInQL khE bR08A 8858in{tions of
L

enhanci ng the bodily absorption that 1s adm nistered together wt

the sesanmgRsamdss ciAFROHBHBohSAR] S kA 1SdeEaasceRBeaf 18ekbaye for
t he conposition containing sesam n-class conpounds and quercetin

gl ycosi degxam@0d3%] Foeds4and beverages, as well as pharnaceuticals

The conposition and the agent for enhancing the bodily absorption of

t he presenfoiBent i An wi bl dioky ade sgeidnes] VinpdevadédinnthdcEtawphad to be
foods and beverages (e.g., functional foods, dietary suppl enents,

f oods wi t Winenr leters uhkei pressnt nvendeds tonfipveflathalt ethey use,
foods for specified health use, nutritional supplenments, foods for

di etary tﬁ@ﬁ§ﬂ9P'ﬁé§PFhc?%Bﬁ%Pa%hHI§HbﬁW@HBﬁt§fiﬁog@ﬂék%J§¥hQnﬁﬂﬂHqt
as in the forn1of_ghainaceuticals §§§i foodi_gnd bevef ages .as_ wel |

as phar maOEuSPEAMENT ALATECHROMHIS, bP&Tor*+dPPHRALP %ions

and’ phar ageuhical SRTBOShAL P A SANALACRESAML I Class £ POUnds

and quercetTr gl ycosl des, ever S as we as

phar maceut, t hat 160 i _added et 9.t i t5,.0NsS
bbbt st B2t 1§ %@ iy A hee' e 3;;1 Ogggﬁgﬁ L85 Pe COMMAN tirP

just nmentioned above. T so i nclu everages as wel |

as phar mg@isCaleS qghBate €00} abdrOradifive sadded ,t bReeboai he Aptin
pronoting the bodily absorption of sesam n-class conpounds t hat

contai n quer gekamnighygtass desnpeurnds acls warkedledefhanced in comparison

[0036] Alternatively, the foods and beverages as well as

phar naceuwiidhl theagabe pftadmyudss wmices d8dmgdkbeell $esamin-oglagsher

ani mal feeds, etc. as well as veterinary drugs.
compounds alone.
[0033] As described above, by combining sesamin-class
compounds with guercetin glycosides, the bodily absorbability
of sesamin-class compounds is markedly enhanced. Therefore,
the present invention can also be utilized as an agent for
enhancing the bodily absorption of sesamin-class compounds
that contains quercetin glycosides as an active ingredient.
[0034] The agent for enhancing the bodily absorption of
sesamin-class compounds that contains gquercetin glycosides is
such that the proportion and amount in which the quercetin
glycosides are to be incorporated as well as the amount in
which they are to be ingested can be determined as appropriate
based on the numerical values given above for the proportiocn,
amount, etc. in which quercetin glycosides are to be

incorporated in the composition containing sesamin-class

compounds and gquercetin glycosides. In addition, the



[ 0037] The foods and beverages as well as pharnmaceuticals that contain
sesam n-cl ass conpounds and quercetin glycosides - 18 - can be used
for obtaining the various physiol ogical actions that are consi dered
to be effectively materialized by sesam nclass conmpounds, i ncl uding
the action of |owering the blood chol esterol and the bl ood neutral

i pid, the action of inproving hepatic functions, the action of
scavengi ng active oxygen, the action ofl17Tnhibiting A5-desaturase, the
action of suppressing the generation of |ipid peroxides, the

anti - hyper, &\eaogcwoeessﬂfn@&ﬂw g EeN b 19+ $LE KPS SSh FAQMAE for

drinking, "and the breast cancer suppressing action. In addition, the
foods and heupicadgsthe BBAL1RSatd P IBCAL EHhGR! § st Bahi g 08 &kl QRS R@leln
gl ycosi des and which serve as an agent for enhancing the bodily

absor pti owieh tResagtbamniAsSSlLos oM ke alsodther sahé o NEpddified
sesam n-cl ass conpounds to exhibit the above-described vari ous

physi ol ogiadaliveadébirohbei compoeifia emintmimiey. sp6888ht £1lase compounds
conpositions of the present invention are to be provided as foods or
bever ages andhapemagtha glvedsiedesn vari ous types including, but not
limted to, health foods in_such fornms as tablets, capsul es, powders,
granul es d9938dal t hEAPAELANG | PRYSERIRF s ASuMEdAs a8 nBNATEER 3

wel | as soft drjnks, tea, beverages, dairy products such as hur._t
and | actic aci A"BaGPBPPSL DLV AULLNG ASRH T SPRORELRE (IS dRALY
desserts, af ect .o (e.d. wIrs andies, and jelly). J0O039]If
the: comodttreBaiofohrotie (Fedhen S ierAMY 8, 2Rfad faeddusty

phar mceuy&%geat he {?ﬁgefgim oM fU s aqtddo'ge%iéaggso(é‘l or ﬁd}f‘aﬂml
be adm nistered in such forns as injection, an nown f%rnu at1ons

suitabl e fRbasespesthyf PpIemdded | GodYike RUPLOYSE Afnction
appropriate. Formul ations suitable for

claims, foods for special dietary use, foods for specified

health use, nutritional supplements, foods for dietary
therapy, health foods, and supplements in general), as well as
in the form of pharmaceuticals. Such fooﬁs and beverages as
well as pharmaceuticals include not only edible or drinkable
compositions and pharmaceutical compositions that contain
sesamin-class compounds and quercetin glycosides, but also
foods and beverages as well as pharmaceuticals that contain or
have added thereto the compositions just mentioned above.

They also include foods and beverages as well as
pharmaceuticals that contain or have added thereto the agent
for promoting the bodily absorption of sesamin-class compounds
that contain quercetin glycosides as an active ingredient.
[0036] Alternatively, the foods and beverages as well as
pharmaceuticals may be pet foods processed as feed for pets,
other animal feeds, etc. as well as veterinary drugs.

[0037] The foods and beverages as well as pharmaceuticals

that contain sesamin-class compounds and quercetin glycosides



- 19 - oral administration include, but are not limted to, tablets,
capsul es, powders, granules, solutions, suspensions, syrups. [0040]In
addition to the sesam n-cl ass conpounds and quercetin glycosides, the
conpositions of the present invention nay optionally contain any
additives or any ingredients that are used in ordinary foods and
beverages as well as pharnmaceuticals. Exanples of these additives
and/or ingredients include not only phys8otogically active

i ngredi ents such as vitamns (e.g. vitamn E and vitamn O,

m neral s, &Hfrﬂet Ll £oB96685 801 $q 2k LAY phY i@h%éi@%ii%?f&?s
enu y ad% Fation agen S),

bi nders, sifiers, tonicit nts (1soton

buffers, direfoldild G3nRHABREET 8o BEdSEM G118 idkkli48iSed by sesamin-
anti oxi dants, colorants, coagulants, coating agents and others that

are i ncor piradse tompoluh@st, oifvl ading frHocrtild of004dklingdeshs esllodavo
preparations, one containing the sesam n-class conpounds and the

ot her contaiialiexfeidod quér thei blgbd cosutdssl, Inpyidhe ther autdbrdof
separately and then adm ni stered al nost simultaneously or,

al t er nat i Vigiprovding peppiigt Fonchignde the scttimnepfandavhngéngtactive
efficacy persists, the other Preparatipn is admnistered; in this
way, the RHIIR-f dheeAREACRNEE t HahHvbing dfsdlesatyrase . skBannat omaf
conpounds as i ntended t he present jnventjon can_be obtained,
Honce, & KIPRESTSIIG Fitt SEREEREONERS, Ltk BETRULERS . abBAt AR bl-
enhanci ng .t he hodi L.y absorption of sesam n-cl ass_conpound(s) which
cont ai ns &lar@reggtefﬁ %’Fyésgi‘-g%( s?l:‘e aeh‘:dtJtcf{é OI)% R&EVEE AT tﬁ%g]é%%ﬁ%s#’fcf"bn
cont ai ni Ny, 5G3AR- Ghas $hEOHPEHIE (Sdncds® Ariessif acERyhSaosd by

t he present 1nvention. e respective conporients séparately contai ned

in the kitagmitiln,i RECSEBHAS! 434 IBNROMNY b A welY aBBYnbEniSOesi&s s

sequentially or separately.
that contain quercetin glycosides and which serve as an agent

for enhancing the bodily absorption of sesamin-class compounds
can be used for allowing the sesamin-class compounds to
exhibit the above-described wvarious physiological actions in
an efficient manner.

[0038] If the compositions of the present invention are to
be provided as foods or beverages, they may be provided in
various types including, but not limited to, health foods in
such forms as tablets, capsules, powders, granules and health
drinks (including soluticons and suspensions), as well as soft
drinks, tea beverages, dairy products such as yoghurt and
lactic acid bacteria beverages, seasonings, processed foods,
desserts, and confections (e.g., gums, candies, and jelly).
[0039] If the compositions of the present invention are to
be used as pharmaceuticals, the mode of administration may be
oral or they may be administered in such forms as injection,
and known formulations suitable for respective administrations

may be employed as appropriate. Formulations suitable for



[0042] The kit may have one or nore containers for accommobdating the
above-descri bed conponents, each of which nmay be a conposition or
formul ati on; such two kinds of conponents may be acconmpbdated in the
same container or they nay be accommodated in different containers.
Al ternatively, such conposition(s) or fornulation(s) may be
accommodat ed separately in different conpartnents within the sane
container that are typically divided byipartitions. Any known types
of containers nmay be used, including bottles, bags, and PTP sheets.
For exa”p'&fa# NGsnftinds ST% ¢ SnaﬁHéf &8¢ Hantald!y tl‘éﬁ-kﬁ!Qgt k&S pinPaes,
t hat separately accommbdafe 't hé above-mnentioned two Ki nds of
conponent SgqaeaeM Of de‘éQ‘srfaﬁrgﬁufeﬁPerﬂid}ﬂs,Orsufsﬁ'éﬁg.h.aﬁb(?n' The
kit may al so contain a PT!" Sheet that separately accommobdates the
above- nentdprfgk two kinds of conponents, each of which may be a
conposition or formulation (e.g. tablets) in different conpartnents.
EXAVMPLES [(03] The mmesd@dtitibuetsi tite | sesasiaridleds cogapeahds aedai l
by neans of the followi ng exanples, to which the present invention is
in no way querndegdin Alycekilkeed tihe¢i sampesitichengE dhenpdesgnt he

met hod of the present invention in various ways before they use it
and such cinwgjdsiany maydiobitéanpbhy eertadnannhddddddvest Arnanie scope
of the present invention. - 21 - [0044] Exanple 1 SD (1 GS)

nal e rats ¥ERRAIGETDS WBAE puPcRERR T rFRGIAN ESodsVRRAI REARFRSES 3hd

eon o oIt norET AP RERE LR L o R AR A (O oo SEHGE LT Andier
seen to gr te j ect 0 . e
rats faste er.ni ght .wer iyided j.not e qr onsistin
of & hoads ety 43Gad HbECEHLY" el ARty BRERET 0" o
distilled yphelaands3 sichkgs0h: Alimhd VEe Q| BdldthinOR hadyiidmilh XEfre
of sesam n and episesam n (purchased from TAKEMOTO O L & FAT CO ,

LTD. ; her ehitad#e8rs S oML FBSna el ehgrsdiches ddie £l enat also
sesam n-cl ass conpounds”) at a concentration of 10 ng/3 m; the

second gr caxeieirem tagmibingetat edmbl . ¢ kgrof toordicditiyl bgdnvwat er sol ution
of quercetin glycosides (45 ng/5 m) and 3 nm/kg of an olive oil

sol uti on ofisdtoniizativa efestsan putfaers, cbigsminddoplpromgpBens); the
third group were admnistrated 5 m/kg of a distilled water solution
of quer cetdH ifigptdsisdestePEOLIARTS . MOt ML IROAY .k §OIPTARTS} | GRagiants,
solution of the m xture of .sesam n-cl ass conpounds %10 n?/3 m); each
group of tFRAYH% AR SaARANPERFES PRt AL FRGTABE. L1BotRe bef or e

t he adm nif I_[nﬁhiagﬁrio%n%r%be%m:4, 6, 8, 10 and 24 hours after the

adm ni stration, ood“was sarrf‘)red fromthe tall vein of each ani nal

(nto a hepajdqyped gql lRehing s AUbAa{dddiothe B0APaRIRS £k

mn) to prepare plasma sanples. er ‘adding an internal standard

(UDESM N, Sadaiashi1aEe: colnbduhad Cadder s giiss <oitednPhasenexblid@cdd ©ih
was performed with Gasis HLB and the resulting sol ution was

concent r atekyaodaete sy, amaynbes Aspenbeted nseyetdetedly, ands shdnt adoimhseered
filter, and subjected to LC-MS/ M5 for quantification of sesamn. The
quantiti erlsfost simultaneously or, alternatively, one preparation may

be first taken and while its efficacy persists, the other
preparation is administered; in this way, the action for
enhancing the bodily absorption of sesamin-class compounds as
intended by the present invention can be obtained. Hence, a
kit comprising two components, one being the agent for
enhancing the bodily absorption of sesamin-class compound(s)
which contains.quercetin glycoside(s), and the other being the

composition containing sesamin-class compound(s}, is also



- 22 - the sesam n-class conpounds were determined fromthe ratio

bet ween their peak area and that of UDESM N used as the internal
standard. The conditions of LC- M5/ M5 anal ysis are shown bel ow. Note
that the quercetin glycosides used in Exanple 1 were a m xture of
guercetin glycosides wherein 0-7 glucoses are attached to the gl ucose
in the isoquercitrin noiety via a-bond (the average nol ecul ar wei ght
Is 740.9) (the m xture was obtained f+a@d San-Ei Gen F.F. 1., INC)

Al so note that the anmounts of 45 ng and 150 ng for the quercetin

9|yCOSide%ﬁ&ﬁgﬁbeheﬁﬁsfgérﬁ?@%%ﬁktfhﬁ% tiog?(i@ﬁ8§}%%P§%%ﬁv?x§ﬁaponﬁnts

respective 1IN ter guercetin. [004 oSl

C30- UG 5 (s2phatd1f(ddnKabledMn HRIKG: abyNBBULAgEhegqcal Co., Ltd.)
Mobi | e phases: A, distilled water; B. nethanol; D, aqueous solution

of 100 nmMsamifatBvaseyat ér Aoy madye bed idgeditedi Befidht £AL1Praagr am

liquid B 55% and liquid D 10% isocractic (0-2 mn); liquid B 55 to

60% and Isegardt®l20 to 10% (2-5 mn); liquid B 60 to 85% and liquid

D 10 to 10% (5-7 mn) (MS/ MS) Measuring node: Sel ective reaction

moni tori ng0042]Det e€e Okit SeEMMaVe o@ee9ri BATEi Aentadness fon n)

precursorab%gmggéaiiggztééhﬁgﬁggfggécﬁ?ﬁ%%u%%mgggegié,:eégggof which
may be a composition or formulation; such two kinds of
components may be accommodated in the same container or they
may be accommodated in different containers. Alternatively,
such composition{s) or formulation(s) may be accommodated
separately in different compartments within the same container
that are typically divided by partitions. Any known types of
containers may be used, including bottles, bags, and PTP
sheets. For example, the kit may be a package containing two
bottles or bags that separately accommodate the above-
mentioned two kinds of components, each of which may be a
composition or formulation. The kit may also contain a PTP
sheet that separately accommodates the above-mentioned two
kinds of components, each of which may be a composition or
formulation (e.g. tablets) in different compartments.
EXAMPLES
[0043] The present invention is described in greater detail
by means of the following examples, to which the present
invention is in no way limited. Any skilled artisan can
change or modify the method of the present invention in
various ways before they use it and such changes or

modifications are also included within the scope of the

present invention.



: Epi sesam n (retention tinme, ca. 5.4 mn); precursor ion mz = 372

([ MENH4] +), product ion mz = 233 :UDESM N (retention
time, ca. 2.9 mn); precursor ion mz = 369 ([ MH20]+), product ion
mz = 298 - 23 - lonization nethod: ESI nethod The results are

shown in FIGS. 1 and 2. When the m xture of sesam n-class conpounds
was adm ni stered al one, the total maxi num bl ood concentration (Cnmax)
of the sesam n-cl ass conpounds (sesantn2and epi sesamn) was 18.0

ng/ mM; on the other hand, when the m xture of sesam n-class conpounds

and 45 ng/ﬁgbéy= theEg%ﬁgggthn gl ycosides (18.3 ng/kg in terns of

guercetin) were ing | taneously, the total maxi mum bl ood

concentration (gMm|xksyf mbhe §§§§“17L§iQ§§1FQEHQP%@§chQ§8dt€r3§ éHARLES
ng/ M, and when the m xture of sesam n-cl ass conpounds and 150 ng/ kg

of the quermaR WaPaxKCaNcdesn(bladi fdden i el Resl gHOLeOhENt WS a
i ngested sinmultaneously, the total maxi nmum bl ood concentration (Cmax)
of the sesardk)- dhesandoapeundat rosee taedB3. 1 oW nEEM&L1f)weddi S 1S
also true with the amount of bodily absorption of the sesan n-cl ass
conpounds feAeCtedcamdarsed jecteficteatiee viivarte t Mbenicater §asted hevernight
sesam n-cl ass conpounds was adm ni stered al one, sinultaneous

i ngesti on Wre fevidedcdntas §hyeesIeraps A58 Cr?@tsl%éﬁlpﬁcf’éaée%e@‘?ﬁ Alde

i.e., 1.25 tines as ch when_ t he dosage Mas 45 9 g18 3 in
terns of ﬁFﬁPpnzﬁanfr?ﬁ)tV%E% 4 ga@@ d

T ea ool S8 3 bIeRS, RE, S FRiA S 4% ?élstm*nzé 3[32046%%%% of

and quer cefddu gLy Gas @@igggamkaa a/se& fﬁofapclmggggﬁgoaﬂ'e%ﬁﬁwﬁ,

of sesamin-cl ass compoOnds | ncreases Ih a manner ent on t
dose of th@rflueheelliRathk¥e0osbietimENaR #iG-RORNbsAthAaN Rixtdee of

vari ous phyS|oIog|caI activities of the sesam n-class conpounds.

[ 0047] Examgdsamd n-class compounds”) at a concentration of 10 mg/3 ml;
the second group were administrated 5 ml/kg of a distilled
water solution of quercetin glycosides (45 mg/5 ml} and 3
mli/kg of an olive oil solution of the mixture of sesamin-class
compounds (10 mg/3 ml); the third group were administrated 5
ml/kg of a distilled water solution of quercetin glycosides
(150 mg/5 ml) and 3 ml/kg of an olive o0il solution of the
mixture of sesamin-class compounds (10 mg/3 ml); each group of
the rats were administrated via a feeding tube. Both before
the administration and 1, 2, 4, 6, 8, 10 and 24 hours after
the administration, blood was sampled from the tail vein of
each animal into a heparinized collecting tube and centrifuged
(8000 rpm x 10 min) to prepare plasma samples. After adding
an internal standard (UDESMIN; Funakoshi Co., Ltd.)} to the
samples, solid-phase extraction was performed with Oasis HLB
and the resulting solution was concentrated under vacuum,

suspended in methanol, passed through a filter, and subjected

to LC-M5/MS for quantification of sesamin. The quantities of



- 24 - In order to determi ne the m ni num necessary anount of
qguercetin glycosides that was required to increase the anount of
absorption of sesam n-cl ass conpounds, the dose of the quercetin

gl ycosi de was decreased and their effect was tested. [0048] An
experinment was conducted as in Exanple 1, except that the dosage of
the quercetin glycoside was varied. Nanely, the rats fasted overnight
were divided into three groups each conszsting of 6 heads; the first
group (control) were admnistrated 5 m/kg of distilled water and 3

m / k f i il t] 1 Xt f, 1 N- .
Compounds 0 SesPrthr p185H bl dinds e et BB RIL. 08 0Farsq
Of 3 di StiddeRfb oo s 0bULKOBrOL dAIP AL G DERhYOGLERSad S/ 5 M)

and 3 m/kg of an olive olil solution of the mxture o

sesam n- cl 3% reRANPe¥Adaatd0 Mmes ddnditid e dcIMBYUASVER81ysis are
admnistrated 5 m/kg of a distilled water solution of the quercetin
gl ycosi desHolim mebwnl ) Nabd Bhat /#Ke: afuertedliny g19cbssabsit 0 o8a ofn t he

m xture of the sesam n-class conpounds(10 ng/3 m); each group of the:
rats wer e Fxsimpliesfr aeed @i mizmtdeedhguiadretifhglycbbbdes wherein 0-7
concentrations were nmeasured over tine as in Exanple 1. Note that the
anount s ofglBicegesndresahfathedt e threrrlardasegipcbbedisogneesitnigt
correspond to 2.0 ng and 6.1 ng, respectively, if they are converted
to the anmgietyt vdgercBPRA. (Fodayemrge aadacsigr WééSﬁFih@ 142 NUd e

B e St FA
el P B BHEEEEL 406 T R Bttt e

sesam n-class conpoun
glycosides under test correspond to 18.3 mg and 61.1 mg,

U

respectively, in terms of quercetin.
[0045] (HPLC)
Column: Develosil C30-UG-5 {5 puym, 2.00 x 50 mm; product of
Nomura Chemical Co., Ltd.)
Mobile phases:; A, distilled water; B, methanol; D, aqueous
solution of 100 mM ammonium acetate
Flow rate: 0.25 ml/min
Gradient program: liquid B 55%, and ligquid D 10%, isocractic
(0-2 min); liquid B 55 to 60%, and liquid D 10 to 10% (2-5
min); liquid B 60 to 85%, and liquid D 10 to 10% (5-7 min)
(MS/MS)
Measuring mode: Selective reaction monitoring
Detection: Sesamin (retention time, ca. 5.1 min);
precursor ion m/z = 372 ([M+NH4;]"), product ion m/z = 233
:Episesamin (retention time, ca. 5.4 min);
precursor ion m/z = 372 ([M+NH;]7), product ion m/z = 233
:UDESMIN (retention time, ca. 2.9 min); precursor

ion m/z = 369 ([M-H;0}"), product ion m/z = 298



value for the control group that ingested the m xture of the

sesam n-cl ass conpounds al one, and particularly in the case where the
quercetin glycosides were ingested sinultaneously in an anmount of 15
ng/ kg (6.1 ng/kg in ternms of quercetin), the AUC increased narkedly
and it was 1.13 tines the value for the control group. [0050]Although
data is not shown, it was verified that the above-described

absor pti on enhancing effect was equal by2gxhi bited on both sesam n and
epi sesam n. [0051] Fromthe foregoing results, it becanme clear that in

order to |rux§g§§%£f %nbhggg%&on§§9t$ ﬂéﬁj of sesam n-cl ass conpounds,

a quercetin gl'ycosl must resent 1n an anount of at |least 5 ng
(2.0 mg in te”ﬁ‘ierfre%‘tﬁrt‘éeEkB) sﬁ@dn?tiﬁ/%']?és A4 B q0h SRR Nelgd FRfxture

conpounds, and that particularly in the case where a quercetin

gl ycosi de y@sdisfni-t138sa8BMPpbuds LPadthdrfinkist@red hebiB, Ofhe total
guercetin) or nore relative to 10 ng of sesam n-cl ass conpounds a

mar ked abseaspiniuen bawlednebngert fetioma e aiofedhe] @e5ahbx atph€s

In order to check to see if the action for inproving the bodily
absor babi |dampayindsedaesanchassd ceprpsrsrisinjasvash di8adt sgisli comfthe
quercetin glycosides or not, an evaluation was made of the

i nt eract | GYEHSET Wa@d .- whep, the (EF e Py Isasestide clagsngonpeuRis yand

gl ucose but_al so anot her sacchari de,. and sesanin-cl ass conmpounds, and

of the intdt &A/ksh %eﬁ%@eﬂ“%?ﬁ%?“?l%ﬁ’diegﬁ Jé@s?d@g/léﬁdm terms of
sesam n- class(g sing égt unakostlI¥ i rRa£g¥Lm
other 11 BN gRc JotRednpro5ee “EBabatat;
HAYASH'BA%&éﬂéayonceN@ratﬁgg (Cm;Q) ‘of the sesamin-class compounds rose
to 29.1 ng/ml, and when the mixture of sesamin-class compounds
and 150 mg/kg of the gquercetin glycosides (61.1 mg/kg in terms
of quercetin) were ingested simultaneously, the total maximum
blood concentration (Cmax} of the sesamin-class compounds rose
to 33.0 ng/ml (FIG. 1). This is also true with the amount of
bodily absorption of the sesamin-class compounds (AUC);
compared to the case where the mixture of the sesamin-class
compounds was administered alone, simultaneous ingestion of
the quercetin glycosides caused marked increases in AUC, i.e.,
1.25 times as much when the dosage was 45 mg/kg (18.3 mg/kg in
terms of quercetin), and 1.74 times as much when the dosage
was 150 mg/kg (61.1 mg/kg in terms of quercetin) (see FIG. 2).
[0046] The foregoing results suggest that by ingesting
sesamin-class compounds and quercetin glycosides
simultaneously, the bodily absorption amount of sesamin-class
compounds increases in a manner dependent on the dose of the
gquercetin glycosides, enabling potentiation of the various

physiological activities of the sesamin-class compounds.

[0047] Example 2



naringin, product of SIGW), their effects on the absorption of

sesam n-cl ass conpounds were tested at concentrations that
corresponded to the dose at which the quercetin glycosides proved
nost effective (150 ng/ kg = 200 pnol/kg). An experinment was conducted
as in Exanple 1, except that the test substances were varied. Nanely,
the rats fasted overnight were divided into four groups each
consisting of 4 heads; the first group ggontrol) were admnistrated 5
m / kg of 0.5% CMC aqueous suspension and 3 m/kg of an olive oi

solution of th i I f 1.0-C 0 u 1 );

t he second groﬁ%pb%géérgéﬁiﬁ%g§¥a§§§ngﬁ#n+£§?%#h:a%%ﬁ%%%ﬁgagﬂggég 8}
suspensi onyaf - &lF L YA]doDli Reb2PRa PrRAS Srdidd i A0 3 Eh@%%agé Re ChidiEnt
oil solution of the mxture of tﬁe sesam n-cl ass conpounds (10 ng/3
m); the td rdbyrPHiomios adBbRinl &840 SorddeOf tHeSHEM of the
suspension of rutin (200 prmpl/5 mM) and 3 m/kg of an olive oi

sol uti on cfuditetnixtglyeosfideheaseasidasddsind aMeaNeEret® wastadied.
the fourth group were adm nistrated 5 m/kg of 0.5% CMC suspensi on of
nari ngi n (PODt&inol/ Bonexkpamrdm8nii wkg odnductHd \as dinl Exalpieoh, oéxddmet
m xture of the sesam n-class conpounds (10 ng/3 m); each group of
the rats viErat dde fosaggt ed tha aueresitin qluswsifiee whisoygried.
concentrations of sesam n and episesanin were neasured over tine.

[ 0053] The ¥amahtt.s thee TSWAFReR| exeTRighy wereThd vifgd dnteethrRe® and
epi sesam n was found to decrease ¥h§ t he sesam ncl ass conp?nds wer e
used in coHHRE iETIWPR SAETHBE pRT | ¥i BeRTs engﬁ'nlr’fs(tFPé?uE).c‘Pﬁﬁtm )

ddiTon, SQIPULAN Abe BOh kg S URLL AN ATRALE. CANCY 81 k0o

sesam n-cl ass conpoun owed € anount o

absor ption,g n,jtRe %@ﬁg s8hut$bA%oF UthE rh{kﬂﬂg)id}fatsie%%m%t-gﬁggg

sesamn n-cl ass conpuonds was greater than 1n the case o e contro

(1. 04 timesonffRaid )(10bwg/Bhal )t hendoskon @REDUR WeReaBBMIhiStrafEd 5
sesam n-cl ass conpounds decreased to 0.71 tinmes the value for the
control whelykdefiriaxidise iaflletihea €8 asd Tattl @b 2 £ aleoyndscanin
aGhesperidin were ingested sinultaneously, and to 0.59 tines the
val ue for g¥qwasdtasol( Swhegr 5t d) naxd ud enbfkd hef ses adiinec bad ssebwpbemdst
and naringin were ingested sinultaneously (FIG'ngéi 50054]Fron1the
resul ts oftisgHptare oft thasseaghtat @thThAonam i(8A mer3imtl eadhag
the bodily absorption anount of sesam pn-cl ass cg&pounds i S_not

e

exhi bi t ed BY-54 £FENE #eTenagBMRIEFTRERY |3 THE R Oter SEFEIbteduER et | n

egCOSides;s'olution of the quercetin glycosides (15 mg/5 ml) and 3 ml/kg
of an olive o0il solution of the mixture of the sesamin-class
compounds{10 mg/3 ml); each group of the rats were
administrated via a feeding tube. Their blood concentrations
were measured over time as in Example 1. Note that the
amounts of 5 mg and 15 mg for the quercetin glycosides under
test correspond to 2.0 mg and 6.1 mg, respectively, if they
are converted to the amount of gquercetin.
[0049] The results of measuring the AUC of the sesamin-
class compounds are shown in FIG. 3, When the guercetin
glycosides were ingested simultaneously in an amount of 5
mg/kg (2.0 mg/kg in terms of quercetin), the bodily absorption

amount of the sesamin-class compounds (AUC) was 1.04 times the



[ 0055] Exanpl e 4 Quercetin glycosides are known to have an
antioxi dant action (see, for exanple, the official gazette of JP
1-213293 A). In Exanple 4, in order to check to see if the action for
i nproving the bodily absorbability of sesam n-cl ass conpounds woul d
be found in antioxidants in general or not, an evaluation was nade of
the interaction between vitamin C, a representative antioxi dant, and
sesam n-cl ass conpounds. [0056] Using a estami n C of Nacali Tesque,
Inc., its effect on the absorption of sesam n-class conpounds was

quer cetin Py Sber decitd Pt SREhECRANECI A If e By te 6F) 1S
An exper i Neatanas. S (b AhasN a B AAP! £nd p£XCERTL AR ihNenke8hse

substance was varied. Nanely, the rats fasted overni ght were divided

into two ggRePs &R hqusdtSinl Bdyebsddes Wére NRpted RANULEShe8GOLP in
(control) were adm’%strated ggnﬂkg of distilled water and 3 MI%(%

of an ol i ven carhowot Wi A5 @ig/Kge (61 Lty k@l id heegesaf prelreesin), the
conmpounds (10 ng/3 m); the second group were administrated 5 nm/kg

of a distiAlUedirmzueses] swirkieddy ahdvitawas L XP00indsmibeb vallheafidr 3the
m /kg of an olive oil solution of the mxture of the sesam n-cl ass
conpounds ¢aWtye) IRAYR- each group of the rats were adninistrated via
a feeding tube. The bl ood concentration of sesani n-class conmpounds

was measur E8OHEr t iAEhqueds ARtRe1F e80T t She sHoWRS yerifsedethal the
E wh t.h 1 xt . of 1 n-cl d vitam

Chgest ed SFIRTIARARIIFE HRPEPRAPE SHRERO T i wte s BB

b ti i f ] D- ds, but th

bl ood conceRriVeh B S SeBamCad g EPLES ST COTE ey e the
m xtUre of | GESAM N Ghags GRTRALRNS HGSaUR) £l SUAY G ARANEICELCind) n

In addition, the bodily absorption anount (AUC) of sesam n renal ne

1.00 timespidéer el Uhdr¥adeh@heoBlbol S¥yEfentiCit Mdd JH ReGar@n-H3$8Esi N
conbination with the m xture of sesam n-class conpounds, and it was

found to hesmpoumdaf laueueardefic gIycos IddHdsOmd present! ies ah amount
Exanple 4, it was suggested that
of at least 5 mg (2.0 mg in terms of quercetin) relative to
10 mg of sesamin-class compounds, and that particularly in the
case where a quercetin glycoside was used in an amount of 15
mg (6.1 mg in terms of quercetin) or more relative to 10 mg of
sesamin-class compounds, a marked absorption enhancing effect
was obtained.
[0052] Example 3
In order to check to see if the action for improving the
bodily absorbability of sesamin-class compounds was
characteristic of qguercetin glycosides or not, an evaluation
was made of the interaction between rutin, a quercetin
glycoside having not only glucecse but also another saccharide,
and sesamin-class compounds, and of the interaction between
other flavonocid glycosides and sesamin-class compounds. Using

rutin {Funakoshi Corporation) and other flavonoid glycosides

{i.e., aoG-hesperidin, product of HAYASHIBARA SHOJI, INC., and



the action for increasing the bodily absorption amount of

sesam n-cl ass conpounds is not exhibited by water-sol uble
antioxidants in general but is characteristic of quercetin

gl ycosi des. [0059] As shown in Exanples 3 and 4, the conpounds t hat
were simlar to quercetin glycosides in the aspects of structure and
action were tested for the action for inproving - 29 - the
absorption of sesam n-cl ass conpounds-~ aad-it was shown that the
action of interest is characteristic of the quercetin glycosides.

DeCoLE e ety (ECSTUAL hde SAULS SRR dlebiprion
of sesamin-class compounds were tested at concentrations that
corresponded to the dose at which the quercetin glycosides
proved most effective (150 mg/kg = 200 umol/kg). An
experiment was conducted as in Example 1, except that the test
substances were varied. Namely, the rats fasted overnight
were divided into four groups each consisting of 4 heads:; the
first group {control) were administrated 5 ml/kg of 0.5% CMC
aqueous suspension and 3 ml/kg of an olive o0il solution of the
mixture of the sesamin-class compounds (10 mg/3 ml); the
second group were administrated 5 ml/kg of 0.5% CMC agqueous
suspension of aG-hesperidin (200 umol/5 ml) and 3 ml/kg of an
olive o0il sclution of the mixture of the sesamin-class
compounds (10 mg/3 ml); the third group were administrated
5 ml/kg of 0.5% CMC suspension of rutin (200 pmol/5 ml) and
3 ml/kg of an olive o0il solution of the mixture of the
sesamin-class compounds (10 mg/3 ml); the fourth group were
administrated 5 ml/kg of 0.5% CMC suspension of naringin
(200 umol/5 ml) and 3 ml/kg of an olive o0il solution of the
mixture of the sesamin-class compounds (10 mg/3 ml); each
group of the rats were administrated via a feeding tube. The
blood concentrations of sesamin and episesamin were measured
over time.

——
[0053] The results are shown in FIGS. 4 and 5. The Cmax of
sesamin and episesamin was found to decrease when the sesamin-
class compunds were used in combination with aG-hesperidin or

naringin (FIG. 4). In addition, comparison of the bodily

absorption amounts (AUC) of the sesamin-class compounds showed



Tocopherol acetate0.5 g Silicic acid anhydride4l g Corn starch98.5 g
After uniformy m xing the powder consisting of the above

i ngredients, 100 m of a 10% hydroxypropyl cell ul ose solution in

et hanol was added and the usual procedure consisting of blending,
extruding and drying steps was followed to make granul es.

(Formul ation 2) Capsule Gel atin60.0% G ycerin30. 0% Met hyl

par aoxybenzoat e0. 15% Pr opyl paraoxybenz»ate0.51% Waterq.s.

that the amount of bodily absorption in the case of using
rutin in combination with the sesamin-class compuonds was
greater than in the case of the control (1.04 times greater),
but that the bodily absorption amount of the sesamin-class
compounds decreased to 0.71 times the wvalue for the control
when the mixture of the sesamin-class compounds and oG-
hesperidin were ingested simultaneously, and to 0.59 times the
value for the control when the mixture of the sesamin-class
compounds and naringin were ingested simultaneously (FIG. 5).
[0054] From the results of Example 4, it was suggested that
the action for increasing the bodily absorption amount of
sesamin-class compounds is not exhibited by flavonoids in
general but is characteristic of quercetin glycosides.
[0055] Example 4

Quercetin glycosides are known to have an antioxidant
action (see, for eiample, the official gazette of JP 1-213293
A). In Example 4, in order to check to see if the action for
improving the bodily absorbability of sesamin-class compounds
would be found in antioxidants in general or not, an
evaluation was made of the interaction between vitamin C, a
representative antioxidant, and sesamin-class compounds.
[0056] Using a vitamin C of Nacali Tesqgue, Inc., its effect
on the absorption of sesamin-class compounds was tested at a
concentration that corresponded to the dose at which the
quercetin glycosides proved most effective (150 mg/kg = 200
pmol/kg). An experiment was conducted as in Example 1, except
that the test substance was wvaried. Namely, the rats fasted

overnight were divided into two groups each consisting of 4



A soft capsule shell nade of these ingredients was filled with the
foll owi ng conposition by the usual nethod to nake soft capsul es each
wei ghing 360 ng. [0061] Sesam n3.5 ng Quercetin glycosides 10 ng (4.1
ng in terns of quercetin) Vitamn E35 ng - 30 - dycerol fatty acid
ester 15.0 ng Beeswax15.0 ng Weat germoil 219.4 ng (Formul ati on 3)
Tabl et
- 28 -
heads; the first group (control) were administrated 5 ml/kg of
distilled water and 3 ml/kg of an olive oil solution of the
mixture of the sesamin-class compounds (10 mg/3 ml); the
second group were administrated 5 ml/kg of a distilled agueous
solution of vitamin C (200 umol/5 ml) and 3 ml/kg of an olive
0il solution of the mixture of the sesamin-class compounds (10
mg/3 ml); each group of the rats were administrated via a
feeding tube. The blood concentration of sesamin-class
compounds was measured over time.
[0057] The results are shown in FIGS. 6 and 7. Even when
the mixture of sesamin-class compounds and vitamin C were
ingested simultaneously, there were observed no effects on the
absorption and disappearance of the sesamin-class compounds,
but the blcod concentration profile was the saﬁe as in the
case where the mixture of sesamin-class compounds was
administered alone (FIG. 6). In addition, the bodily
absorption amount (AUC) of sesamin remained 1.00 times the
value for the control even when vitamin C was used in
combination with the mixture of sesamin-class compounds, and
it was found to have no influence (FIG. 7).
(0058] From the results of Example 4, it was suggested that
the action for increasing the bodily absorption amount of
sesamin-class compounds is not exhibited by water-soluble
antioxidants in general but is characteristic of gquercetin
glycosides.
[0059] As shown in Examples 3 and 4, the compounds that

were similar to quercetin glycosides in the aspects of

structure and action were tested for the action for improving



Sesami nl0 g Quercetin glycosides 90 g (36.7 g in ternms of quercetin)
Vitamn E50 g Starchl142 g Sucrose fatty acid ester 9.0 g Silicon
oxi de9.0 ¢ These ingredients were m xed and tableted with a
singl e-action tableting machine to nmake tabl ets each having a
di aneter of 9 nm and wei ghing 300 ng. (Formulation 4) Health Drink
Maj or taste givers: sodiumDL-tartrate0O.1g succinic acid0.009 g
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the absorption of sesamin-class compounds, and it was shown
that the action of interest is characteristic of the gquercetin
glycosides.

[0060] Example 5: Formulae

(Formulation 1) Granule

Sesamin 10 g

Quercetin glycosides 50 g (20 g in terms of quercetin)
Tocopherol acetate 0.5 g

Silicic acid anhydride 41 g

Corn starch 98.5 g

After uniformly mixing the powder consisting of the above
ingredients, 100 ml of a 10% hydroxypropylcellulose solution
in ethancol was added and the usual procedure consisting of
blending, extruding and drying steps was followed to make
granules.

(Formulation 2) Capsule
Gelatin 60.0%
Glycerin 30.0%
Methyl paraoxybenzoate 0.15%
Propyl paraoxybenzoate 0.51%
Water q.s.

A soft capsule shell made of these ingredients was filled
with the following composition by the usual method to make
soft capsules each weighing 360 mg.

[0061]
Sesamin 3.5 mg
Quercetin glycosides 10 mg (4.1 mg in terms of quercetin)

Vitamin E 35 mg



Sweetener: liquid sugar800 g Acidifier: citric acidl2 g Vitamn Cl10 g
Sesam nl g Quercetin glycosides 24.5 g (10 g in terns of quercetin)
Vitamn E20 g Cyclodextrin5 g Enulsifier5 g Flavorl1l5 nm Potassium
chloridel g

- 30 -

Glycerol fatty acid ester 15.0 mg

Beeswax 15.0 mg

Wheat germ oil 219.4 mg
(Formulation 3) Tablet

Sesamin 10 g

Quercetin glycosides 90 g (36.7 g in ferms of quercetin)

Vitamin E 50 g

Starch 142 g

Sucrose fatty acid ester 9.0 g

Silicon oxide 9.0 g

These ingredients were mixed and tableted with a single-

action tableting machine to make tablets each having a
diameter of 9 mm and weighing 300 mg.

{Formulation 4) Health Drink

Major taste givers: sodium DL-tartrate 0.1 g

succinic acid 0.009 g
Sweetener: liquid sugar 800 g
Acidifier: citric acid 12 g
Vitamin C 10 g
Sesamin 1 g

Quercetin glycosides 24.5 g (10 g in terms of quercetin)

Vitamin E 20 g
Cyclodextrin 5 g
Emulsifier 5 g
Flavor 15 ml
Potassium chloride 1 g
Magnesium sulfate 0.5 g

These ingredients were mixed together and water was added



Magnesi um sul fate0.5 g These ingredients were m xed together and

water was added - 31 - to make a volune of 10 liters. The resulting
formul ati on woul d be drinkable in an anmount of about 100 ml at a
time. - 32 - CLAIMS 1. A conposition containing at |east one

sesam n-cl ass conmpound and at | east one quercetin glycoside. 2. The
conposition according to claim1, wherein the total weight of the
quercetin glycoside as calculated for-qer<etinis 0.3 or nore
relative to the total weight of the sesam nclass conpound which is

taken as WY tdke a volume of 10 liters. The resulting formulation

would be drinkable in an amount of about 100 ml at a time.



3. The conmposition according to claiml1l or 2, wherein the

sesam n-cl ass conpound is sesam n and/or episesamn. 4. The
conposition according to any one of clains 1 to 3, wherein the
guercetin glycoside is at |east one nenber selected fromthe
conmpounds which are represented by the formula (I1): [Chem cal
Formula 1] (where mis 0, or an integer of 1 or nore), and consi st
of isoquercitrin that has one gl ucose-astached to the quercetin at
position 3 via p-bond, and a-glycosyl isoquercitrins having one or
nore additional glucoses attached to Egqugucose residue in the

I soquercitrin noiety via a-1,4 bond. ) e conposition according to
any one of clains 1 to 4, - 33 - whichis a food or a beverage. 6.
An agent for enhancing the bodily absorption of sesam ncl ass

conpound(s), WH Gbngp¥idida 8bnk8asingNer A NI Gk¥arihdeilagsan
active ingredient.
compound and at least one quercetin glycoside.
2. The composition according to claim 1, wherein the total
weight of the guercetin glycoside as calculated for quercetin
is 0.3 or more relative to the total weight of the sesamin-
class compound which is taken as unity.
3. The composition according to claim i@ or 2, wherein the
sesamin-class compound is sesamin and/or episesamin.
4. The composition according to any one of claims 1 to 3,
wherein the quercetin glycoside is at least one member

selected from the compounds which are represented by the

formula (II):

[Chemical Formula 1]

OH

(where m is 0, or an integer of 1 or more), and consist of
isoquercitrin that has one glucose attached to the guercetin
at position 3 via P-bond, and a-glycosyl isoquercitrins having
one or more additional glucoses attached to the glucose
residue in the isoquercitrin moiety via o-1,4 bond.

5. The composition according to any one of claims 1 to 4,



7. Use of at |east one quercetin glycoside for producing an agent for
enhancing the bodily absorption of sesam n-class conpound(s).

- 33 -

which is a food or a beverage.

6. An agent for enhancing the bodily absorption of sesamin-
class compound(s), which contains at least one quercetin
glycoside as an active ingredient.

7. Use of at least one quercetin glycoside for producing an
agent for enhancing the bodily absorption of sesamin-class

compound(s).



