- 1 - SPECI FI CATI ON METHOD OF REFI NI NG EPI SESAM N TECHNI CAL FI ELD
[0001] This invention relates to a nethod of refining episesamn from
a mxture of sesam n conponents. BACKGROUND ART [ 0002] Vari ous ki nds
of sesanme lignan are found in sesane seeds and it is known that they
usually contain not only sesamin in about 0.1-0.5 w % but al so
sesanol, sesanolin, sesam nol and the |+Ke.- Unrefined sesane oil
expressed from sesane seeds contain about 0.5-1.0 w % of sesamn as a
sesane lignan. [0003]1t is al so knoywsgrdhatcamien sesane seeds are
treated with mneral acids such as sulfuric acid, activated clay, or
the |ike, sesam n conponent BE@areDf OF nEREINING w@IsgsArRINoOnl y sesamin
but al so episesamin that is an optically converted product of sesam n
and whi ch i hbeteriily FIELBot present in sesane seeds (non-patent
reference 1 and non-patent reference 2). Such sesane Ii%nans. mai nl'y
conprising 5¢%%Hi n cdhisndavenaienkhrdifted tave neanrdustphgsinimyi cal

activities includin ar exa e, the action of inhibiting

26+ unsaur at ORI th S =l RORFRES| A AT SGEPHSEAFP i ds.

ant i hyperteﬁg?ély@mﬂ Qkr the action of inproving hepatic functions,
the action of scavenging active oxygen, chol esterol |owering action,

and the actjemoof prexenbuBgkshaknesssésam drighsnng randouA8NEe, sd e

are expected to prove useful as health food. [0004] As a net hod by

whi ch produst¢sd<aridaiini ig &esan hheonposmentsizdtl yhicghtadncest ratliwons

can be separated fromsesane - 2 -
sesamin in about 0.1-0.5 wt% but also sesamol, sesamolin,
sesaminol and the like. Unrefined sesame 0il expressed from
sesame seeds contain about 0.5-1.0 wt% of sesamin as a sesame
lignan.
{0003] It is also known that when sesame seeds are treated
with mineral acids such as sulfuric acid, activated clay, or
the like, sesamin components are formed, including not only
sesamin but also episesamin that is an optically converted
product of sesamin and which inherently is not present in
sesame seeds (non-patent reference 1 and non-patent reference
2) . Such sesame lignans mainly comprising sesamin components
are known to have various physiological activities including,
for example, the action of inhibiting AS5-unsauration enzymes,
anti-oxidizing action against lipids, antihypertensive action,
the action of improving hepatic functions, the action of
scavenging active oxygen, cholesterol lowering action, and the
action of preventing sickness from drinking and, hence, they
are expected to prove useful as health food.

(0004] As a method by which products containing sesamin

components at high concentrations can be separated from sesame



seeds, it has been proposed to press sesane seeds, subject the
pressed seeds to extraction with an organic solvent, and perform
nol ecul ar distillation on the extract. Specific exanples include: (1)

distilling sesanme oil with steam under reduced pressure and
subjecting the distillate to nolecular distillation (see patent
reference 1); (2) distilling sesame oi |~ i th steam under reduced

pressure, performng esterification reaction and/or ester exchange
reacti on onsédus,.diigt iNalsabegnapdopubg@ctd Nirddie skeanki 805 pdsighjdct the
nol ecul ar distillation (see patent reference 2); (3) distilling

sesane oi | BFetrest eafdsnitri agtrhetdprtvitiate wirganan agleews, swident ,

and performng_crystallization in the m xed systemin the presence of
an al kal i (%%é&%%géﬁﬁeFéﬂéFeﬂéét3}}a¥¥8n(ﬂ%ﬂﬁqel?ﬁ§r§§§anes%?¢1@&Qh

y o T P .
ot hanol | sol S Sottaruidg 4t | SA8E- b sR5rer Rahol CRophs et e
the sol uti opedyagt igRaskhem bha %B?&@J’Y@ﬁﬁe and+addipg ﬁ&i@édz])a&o

the solution fraction for crystalltzati see patent reference

(5) distillangigasam®noi(kewi bhtsheam tndaicd adyced; paessUl Bindli 3d fithe
the distillate with an aqueous et hanol solution containing at |east
40 wt % of etihlandlth sépamatihdgrt hedsodditprssfrract perfbrabndg he m xed
system perform ng adsorption treatnment on the seﬁarated sol ution
fraction wiSHH SEBBnFe2ghECPRIIH RF tEEs 6KPLRDEE eFeR ¢ Bird ramthe
t he adsorbent (.see.patent reference 4); and the like. It has al so
been disclcé#ﬁfiﬁi&?gfhanﬁDFBEh?ﬁfl?ﬁs#qqI CHRCNCPYSERET i TAtTUE G ar
desor pti on/ gl 4t.i;qn .t Qat i D) oye_Jnmy. even be
fol |l onwed by reé%ysfapﬁiég%§o§§£%8%ngg?%§%¥%%%§’tégyn%%%%%%§%$ﬁaSesame

concentrat igns wafthsesagh) AOEPOHEMS JihanaiaRet NerheLM 2$ESAM Nolvent,
conponents" is defined to conprise sesam n, episesam n and sesanolin)
(patent refarkepeesoin2hg §00863 Receaiiicst Udi eaconikbe dyétenencase

bet ween the physiological activities of sesam n and epi sesam n have
reveal ed t IRFSHFPER 6Fi 8) dikapl sterarinetondr redsannae 35 ekbnplisftiidding
by hi gher transfer,into or%ans, enhanced gene expression of

13- oxi dat i GIF &Ly fles THUR het P i oo & SCREdPERRRRERNEN X 619 the
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least 40 wt% of ethanol, separating the solution fraction from
the mixed system, and addirng an alkali to the solution
fraction for crystallization (see patent reference 3); (5)
distilling sesame o0il with steam under reduced pressure,
mixing the distillate with an aqueous ethancl solution
containing at least 40 wt% of ethanol, separating the solution
fraction from the mixed system, performing adsorption
treatment c¢n the separated solution fraction with an
adsorbent, and performing desorption/elution from the
adsorbent (see patent reference 4); and the like. It has also
been disclosed that the molecular distillation,
crystallization or desorption/elution that are performed in

(1)-(5) above may even be followed by recrystallization



[ Pat ent
[ Pat ent

reference 2] the official gazette of JP 2003-183172 A
reference 3] the official gazette of JP 10-7676 A [ Patent

reference 4] the official gazette of JP 6-89353 B [ Non- pat ent
reference 1] Nam ki et al., "Goma -- Sono Kagaku to Ki nousei (Sesane
-- Its Science and Functions)", Maruzen Planet Co., Ltd. (1998)

[ Non- patent reference 2] Fukuda, Y. et-aB.- J. Am G| Chem Soc.

63, 1027-1031 (1986)

treatment to increase the concentrations of sesamin components
(wherein the term "sesamin components" is defined to comprise
sesamin, episesamin and sesamolin) (patent references 1-2).
{0005} Recent studies on the differences between the
physiological activities of sesamin and episesamin have
revealed the superiority of episesamin over sesamin, as
exemplified by higher transfer into organs, enhanced gene
expression of P-oxidation enzymes in the liver, and marked
enhancement of enzymatic activity (non-patent reference 3 and
non-patent reference 4).

[Patent reference 1) the official gazette of JP 7-25764 B
[Patent reference 2] the official gazette of JP 2003-183172 A
[Patent reference 3) the official gazette of JP 10-7676 A
(Patent reference 4] the official gazette of JP 6-89353 B
[Non-patent reference 1] Namiki et al., "Goma —- Sono Kagaku
to Kinocusei (Sesame -— Its Science and Functions)", Maruzen
Planet Co., Ltd. (1998)

(Non-patent reference 2] Fukuda, Y. et al., J. Am. 0il Chemn.
Soc., 63, 1027-10631 (1986)

[Non-patent reference 3] Sawada, R. et al., Lipids, 34, 633
{1999)

[Non-patent reference 4] Kushiro, M. et al., J. Nutr.
Biochem., 13, 28%-2%5 (2002)

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0D06] As described gbove, wvarious methods have been
proposed as technigues by which products containing sesamin

components at high concentrations can be separated from sesame



[ Non-patent reference 3] Sawada, R et al., Lipids, 34, 633 (1999)

[ Non- patent reference 4] Kushiro, M et al., J. Nutr. Biochem,6 13,
289-295 (2002) DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SCOLVED BY
THE | NVENTI ON [ 0006] As descri bed above, various nethods have been
proposed as techni ques by which products containing sesamn
conponents at high concentrations can be ‘%E‘parat ed fromsesane - 4 -
oil; however, in order to refine episesamn froma m xture of sesamn
conponent S, oih; paswd il ,arin @ddext woere oMt o inG: SeSaNtRcaANd mixture of
epi sesam n, there have been avail abl e very few nethods incl uding

i sol ati on bgeganumtacoeategr aphparbucubach aretihads e peokuéning
conplicated ogeratl ons and, what is nore, they yield such snall
quantities BFSME B SHUSESRTAD  athPRR B3R k%er?éy avgatabéeoneyy | &Ry
efficiency ect .of,.the .present invention i rovi de a net hod
by, whi ch epreSadiy M&\H%%ﬁsﬁ? FLoPVBY el B \PhesmaBadsreny; et yich

refined frogm o) NS G T
PROBLENS [OOO%Ift;dsgnal%lﬁflt oS %?%%Eggvgé?s u |°Z‘ss Padé F"’Eggrg %PE dey

attain the above-siai esha0hj e@bntibechr 856ite IdOMRRISAS ohoHRdat Pate the
sesam n conponents, i.e., sesamn, episesam n and di asesam n, had

di fferent sblheljomaatmefe iormlarqlle@usftﬁﬁdi@ncmrr@lry obnater pfwaherps&kerb:l e
medi a, or aqueous solutions of such nmedia. Then, the present

i nventors btBIRMIIAMES donbaevidet h mﬁ@%@w@q@denmaswmm@vnw
sesamn co 0 enfs that was i.n a soljd state or _at |east part of

whi ch was i R S KPe ST EY PRBr By HorhioRg 1y SPérPPEdTRPRt e,
and thereaffter. lf%og)r ts%%amfx. 29 RIlgﬁﬁm%)mthe m xture to yield an
i on

epi sesam n-enric conposli an' increased rel ative episesann

content. Spggifd &R BorlMReTrXEUBBoB{ EgeSam n conponent s cont ai ni ng
sesanm n, episesanm n and di asesam n was di ssolved in the agueous

medi um undefob@ERt i ng 2and trbeneaf ber itbhensolditdtapiwasmabiewiy sogdedd o
recrystallize, thereby enabling the production of an

epi sesam n-&ntd ighddiec slvpusi-sitenedi ehladt i ridregsedent| anverteps sésam n
content. The present - 5 - inventors further found that when the
concentrat i tof”@pﬁ?@é‘ﬁ‘ﬁ‘f‘n CPAPPABTHF xt ire fofse§é§‘éﬁir neEéﬁﬁéﬂé-'FFf send
before recrys |IZ S .great Q in :
particul ar, d aeé; A)ang\,\% oggre ﬁe e%fa% Qr’her“l3 ¢ 8f3 %%5 BhtEnt in
the crystal néysglrped w%)ﬁeﬁ:e%)ﬁ%él—ébi%lé%é’éﬁ% r SFRLKARLY S| BETREBSEL of

this finding has led to the conpletion of the present Invention.
such media. Then, the present lnventors brought into contact

with the agqueous medium a mixture of sesamin components that
was in a solid state or at least part of which was in a
dissolved state, thereby forming a slurried mixture, and
thereafter separated the solids from the mixture to yield an
episesamin-enriched composition with an increased relative
episesamin content. Specifically, the mixture of sesamin
components containing sesamin, episesamin and diasesamin was
dissolved in the agueous medium under heating and thereafter
the solution was slowly cooled to recrystallize, thereby
enabling the production of an episesamin-enriched composition

with an increased relative episesamin content. The present



[ 0008] Thus, the present invention relates to the foll ow ng net hods of
refining episesamin. 1. A nethod of refining episesam n which
conprises bringing into contact with an aqueous nedi uma m xture of
sesam n conponents that is in a solid state or at |east part of which
is in a dissolved state, thereby formng a slurried m xture, and

t hereafter separating the solids fromthé m xture or performng
recrystallization with an aqueous medium thereby yielding an

epi sesam n-ieJnehed ¢QUPRSH! QMM tHA ARhkACE88SELn L& @Ld 4G eRiFsesam n
content. 2. The nethod of refining episesamn as described in 1
above, wheregiineshaif Xhutke afisAsATIdT GeRRANARNESHHshdIed efdmed is a
m xture of sesam n conponents which contains at | east sesam n and

epi sesani n.rec@ysthélaeehban ofay efisstey éprseshonn s wdscrinbed in 2
above, wherein the episesam n-enriched conposition has a .
concent r at iR tdrueprsedhinbh ﬁ%aﬁ”é’r aPﬁé(ﬁ ggh@\/t 9% 1 prEAEEI yedetiEast

70 wt % based th t ht ' d 4. The
ot hod of - FePRRPg ot SRS 1t Ge (HGBEP Baa-PRE RNV Dre Seoh 42dbove.

wherein t h%eﬂﬁ‘f‘l’cgkﬁymfgblf-'@&ééd ety fag}a%ﬁegas -1§%jtér%téb'c%ﬁg§9£¥£%

or an aqueous solutifon of a wat er - sol U ium he met

refining epirsesanbhegsnteserdgcdhd.n 4 above, wherein the aqueous
mediumis water, an al cohol, or an aqueous al cohol solution. 6. The

met hod of r(@0i0AIng ePhsesarie mestescinbedtion Srabowes twhahei fiol hewing
aqueous nedi umis ethanol or an aqueous ethanol solution. 7. The
met hod of F‘@ﬁ:PﬁF‘ﬁgoéngé’s%M% o s¢es@inbed in any one of 1-6 above,

i ncl udi ng recrystaI|2| e mxture of ses mn onents with the
aqueous. edi-uf FOC)PEI OF CHEE G SRARGARE AL CbrrOUToe PLITHeS

method of telibnbag: 2oL sepatid, aa%%g%%%r b8P s AR ANS Qfr LulARRVE.

wherein the m xture of sesa anced epl Sesam n

concent r at i-QhpbBasnbsephPf odycied abBéotlH@ EQQLQ%P%@tl%t ookt of which
di ssolving the m xture of sesam n conponents in an oil or fat under

heati ng; add i(2} dibeclved|statieysttaklrebiNfoopirxesan by cdeanstofe a
recrystal lization technique so as to yield an epi sesani ncontai ni ng
conposi ti oANEI theapadpdrantearh apiisgs shiensebdbhdeniren itde mixture or

performing recrystallization with an agueous medium, thereby
yielding an episesamin-enriched composition with an increased
relative episesamin content.

2. The method of refining episesamin as described in 1 above,
wherein the mixture of sesamin components to be refined is a
mixture of sesamin components which contains at least sesamin
and episesanin.

3. The method of refining episesamin as described in 2 above,
wherein the episesamin-enriched composition has a
concentration of episesamin greater than 55 wt%, preferably at
least 70 wt%, based on the total weight of sesamin and
episesamin.

4. The method of refining episesamin as described in any one

of 1-3 above, wherein the aqueous medium is water, a water-



9. The nethod of refining episesanm n as described in 8 above, wherein
t he episesam n content in the m xture of sesam n conponents is at

| east 64 wt % 10. The nethod of refining episesanmn as described in 8
or 9 above, wherein the oil or fat having the m xture of sesamn
conponents dissolved therein is subjected to acidic catalyst - 7 -
treatnent. 11. The method of refining e Sesanin as described in any
one of 1-7 above, wherein the m xture of sesam n conponents with an
enhanced epsskgal maxbineenrtr aini aqubass beshipredused kyttbesbohbhon ng
steps: (1) performng nolecular distillation on a m xture containing
sesanm n conpodbdts that has been refined fromsesane oil, thereby

giving a fraction in whjch the sesam n conponents are enriched; and
(2) di ssol v ngtRhdmthad i%%n Hod iRAPEr SPiSSRATEM S5t GISISeTbrdeht brakeve,

m xture thereof . optionally addi an, al kal i, and the recipitatin

t he sesani nwﬁg‘?réplonn%n % at%él%é‘"luésl ) eggglgsjashi Wqéepq’s@aﬁlﬁﬁoﬁfit ufe Wtaﬁi"fg’us
enhanced epj sesaum rbcpqug;c‘i%rplt.rati on. 12. The nethod of refining

epi sesam n as described in 11 above, wherein the episesam n-enriched

conposi ti ong haghe eNeRN g HeFAn0h g eb SQSHR I HLaketrbhan 55 MIbove,
preferably at |least 70 wt % based on the total weight of sesam n and

epi sesam n. WwHRRECT S HeF afidEolNVERTL OGN {H009]aAacdordi rg kquébes net oo lof
the present invention for refining episesamin, a mxture of sesamn
component s $PH 1 n structure, nanmely, a mixture of episesam n and

at | east on onecnt sel ected from sesanm n and %iﬁasesam’ n, can be
treated to ?I gﬁgg)ér}? é‘&dsé’garﬁe%}%??p%%‘iﬁ?ﬁﬂ’slaﬁl .sﬁrf‘ﬁegnf‘rérﬁfb}ﬁpoé’(?
L o e R SRR S SR LR e PO LS A e
DRAWNGS  -cdhponents with the aqueous medium to yield the episesamin-
enriched composition.
8. The method of refining episesamin as described in any one
of 1-7 above, wherein the mixture of sesamin components with
an enhanced episesamin concentration has been produced by the
following steps:
(1) dissolving the mixture of sesamin components in an oil or
fat under heating; and
(2} selectively crystallizing episesamin by means of a
recrystallization technique so as to yield an episesamin-
containing composition with an enhanced episesamin
concentratioen.
9. The method of refining episesamin as described in 8 above,
wherein the episesamin content in the mixture of sesamin
components is at least 64 wt%.
10. The method of refining episesamin as described in 8 or O
above, wherein the cil or fat having the mixture of sesamin

compcnents dissolved therein is subjected to acidic catalyst



[0010][Fig. 1] Fig. 1 is an HPLC chart for the sanples of Exanpl es.
[Fig. 21 Fig. 2 is a graph showi ng how t he epi sesam n concentration
(wt9% that accounted for the m xture of sesam n conponents varied in
t he sanpl es of Exanples before and after recrystallization. The

m xture having an epi sesam n concentration before recrystallization
as plotted on the horizontal axis was redrystallized to provide a
final episesamn concentration (as plotted on the vertical axis).
[Fig. 3] Fikeadnchta graph showi ng how t he epi sesam n concentration
(W\t% that accounted for the m xture of sesam n conponents varied
when recrystial IThzatrieahodastpes f onivefl apilseswat ar as efi®amoibad i@ any one
aqueous et hanol solution (ethanol v/v) being used as an agqueous

medi um [ Riy.14] aRioge,4wheraigriph shdwiregofione s feirepi@agsarsnts with
concentration (W% that accounted for the m xture of sesamn
conponent s AaENE@NHREN SPABRHITHR | FNRIGH 2k pBAS OP R REQdPaRs: By, the
et hanol or (ﬁﬂgﬂyeoustethanol solution (ethanol v/v) being used as an
aqueous nediu lpﬁia.egf'Fig. 5 is a graph show ng how t he

epl sesam n (Clqn%%'}tf'b§hﬁ.9§ ﬁ%%uié@tdiasctq(?#gt?gnf 8% & & e @rRbining
sesami n components vari éd en recrystallization was per or med Wi Lh
an aqueous fidanel csabbhbAfs (EhdaNRls Wekh, rafiASHEoH S eldanRl i1,
solution + HC1 (1 N) or an aqueous ethanol solution -1- NaCOH (1 N)
bei ng used e rabyaquedng aeframuidrFiigy wBlicki ghe 6sé¢ saraigrapiposieansngre
how t he epi sesam n concentration (Wm% that accounted for the m xture
of sesani n WEHFHRERt 81¢ari ed when cooling during recrystallization
was - 9 - rformed at 20C, 4C or, -2QC. BEST MODES FOR CARRYI NG, QUT
THE | NVENTI @ F@ﬁf?ﬁ(’M‘%tE‘?% DR ahi' R ¥BhEonehtegrer—solaplgsggivent
nerel i onGdTahibeuol SRSACLE, CHNORSNNS URADS, ol SORAMT O BhOlNO
| i gnan conpounds or an extract I nl’y "¢conprising suc I"grian
conpounds. p-E*é%iF'i%Elﬁ_E.ﬁgOEhéeé?@éﬂr@irp BEBLEst Po bei&ef ifned usual ly
contains not only episesanm n but also [ignan conpounds such as
sesam n ancetcasegapinesasimahixasd nmithi thesnsacded Sepigdedfamin

[0012] The refining method of the present invention may be applied to
the m xt ur E&PNELNEESEAPA- conponent s that are prepared by conventiona

known net hods. Exanples .in Ig%ié,the net hod as described in the
of ficial gafett8%oPe5ARAnRErFaititd RB158pBMER92S \Fi XH 1Q5ifprifséd
addi ng an qr iC t.to ses Qi l__treajed wth activated clay,
| eavi ng th%h%?%fuwég%%§£t%%% %R%%%gaq}ﬁeﬁngéﬁé?gt??%§§ﬁ4%ﬁﬂ$e% Pl frate

or the overdotcRgthhaubf, o ANSL A SIdnlild RFeQtl,t PR QT UANKS SYEBL L0y at
yield lignan conpounds (a mxture of sSesam n conponents); the nethod

as descri ba@aisn thewetf ibisdd garaiHee tokalapapgse FHatasdane 23405315,
whi ch conpri ses addi ng an aqueous et hanol solution to scumas a
by- pr oduct etrd sehempnocess of sesane oil production (the distillate

fromthe deodorizin% step | eaving the m xture to stand stil
over ni ght $6TERAE PReTEBI VEYRNSEIMNbl e fraction separates off in

| ayer, and pr 'pita%in i gnan ¢ oungs (a.m xture of sesamn,
component s)" 00t he. pPESEREE B A Ta] RELIS% RE HET HO SR T edBrrbsg™ For
the of fi ¢l alorgasfl! Eople Jin200% 132302 oMo £ MOLE I ERRINRERABOXL AL 24P
sesane oil extracte rom sesame seeds by pressing, then deodori zing
and in structure, namely, a mixture of episesamin and at least one
component selected from sesamin and diasesamin can be treated
to yield an episesamin-enriched composition with an enhanced
relative episesamin content, specifically one containing

episesamin at a concentration greater than 55 wts%.

BRIEF DESCRIPTION OF THE DRAWINGS



- 10 - discoloring the deoxidized sesane oil with activated cl ay,
distilling the thus treated sesane oil with steam under reduced
pressure, mxing the distillate with an aqueous sol vent, and

perform ng precipitation in the m xed systemin the presence of an

al kali so as to yield a conposition containing sesam n conponents at
hi gh concentrations; the conposition contlaini ng sesam n conponents at
hi gh concentrations may optionally be dissolved in ethanol and

subj ect ed t B0¢HL)r yst dlfiigzatlijoFiyo Yikd dara HEDA wheraf f6esamd Nnsamples of
conponents; while any of these methods may be enpl oyed, the present

i nvention iB*¥PLeE-means linmited to the mxtures of sesamn

conponent s at e prepared by those nmethods. [0013] The present

i nventors htl%eg'a%;]e oy - %uﬁa EheFoRpi TEHT% he¥nthe sRE&esqndl v
crystallize i | vi the 1. N- cqnt aini ng, conposition.in MCT
(medi um chai nrp%/eaﬁq!t%%g&yldqt%fgl f/@%??a e O,untocﬁecfll fltgf:egplen@f(ﬁér%o?%ﬁeosﬁmn
w th an acigh t vSugRgasnagchd Vv ! i L sasan
seed crystal sn%tﬂ%)rﬁ{rﬁ% filt rggt zn(g%/%@O%G%lQE%g%??g%hg%% ni ngrgfr&er
nmet hod of tiwecpresant zamient i oDhe ami ofu o WasAnge aapepi e6s4@id hi s
product of recrystallization from MCT which is obtained by selective
crystal | i zatdrgrerdfraggiosedafipne {&Refystiald imetthod) as plofhed prre s
invention starts with bringing the m xture of sesam n conponents to
be refined MHiF¥ERtadE i VRS are QRIS imedi Gm PAPYERe bR | Righalg t he

m xt ur f mn. nen n with an i
ture of sesa cofrgﬁoe s&nto Otgt%ttt t h an. aqueous niad um)

epi sesami n Car be ref imed By 1y & cutit dct® “&enfinghBSorenyicpl axis).
recrystalligzatj ot @qgr_u qgue g@%%&@wgw the ?T%g%m leous

nmediumto be contacted in 1) or e any at

di ssol ves sasajgnt rafdoapi(§esantlab)adidiekentodeghees: ang-ddy: R samin
exenplified by water; alcoholic solvents such as nethanol, ethanol,
and propancionpacetndse vaet hgl wheet sda;ysetalidrizeonbai wa s gpsof e wsrdh
as diethyl ether; and aqueous solutions thereof. One or nore of these
medi ums MW BEus EFNBOPlePhand| aguePiefednably asédtior (eihanel v/v)
reasons such .as low,toxicity, a relatjvely | ow enough boiling point
to pernit easy élﬁﬁgaﬁsa??egqlé%lfsaé‘leiddﬁ’f“'and easy availability. If
ethanol or @ Adugousqet pangl - SALI UhdAntS 8, aPna SOLYEMy; f hey may

remain in the “epi sesam n-enrich conposi trron w oi ng ‘any harm
to humans andiceheratiohhewtef i Nt eRiRRHREUNFBAT Lrbed: MO IR 631
advant ageously be used as a conposition for food. [00141If an aqueous
et hanol solatriponenssusediad eheol nentystial lazdet oh OwhH opaSarnidie with
extraction efficiency and reduce the proportion of inpurities,

namel y, to “at€reaséhenel paridy afuadus egsaheilngo bpt s@s ate el oied
conposition (its episesam n concentration), it is preferred to use an
aqueous et P§iaP §5EﬂtFﬁna%fa%?%ﬂﬂ%ﬁﬁﬁﬁﬁm-concentration, speci fically,

eroronly Edrasy, Fou o Le PO Al MRRhnaRRY (e ieRidRg e |,
the cont atho‘h%%hBirgh@oﬁf (FPPV e He ARSuRkEHUES - Of n S ERAM ) ‘H@%’é‘ég{nﬁn

to be refined is brought into contact wth the aqueous nmediumto form
a slurriedarimpbreatsnvabied whien Mediyise a0l 1 586 a8h NWEO MM Yned %ith an
partly in a dissolved state and thereafter the solids are separated
fromthe madugees ethdpol fpluewigani(ethasod sViphtay ahiddersertthanocl
solubility in the aqueous nmedium from ot her conponents or inpurities
(e.g. sesafPAUTdPRs&EsAR n{l dllc.9r &id 2ePEsEsantrRehdsc W isn HedigOH (1
sol ubl e. T@sr fore, when_the m xture of sesam n conponents is brought

into conta FEA%t RS AqhR oty FEHUR "§dbEPances other than
epi sesanm n 0 p | yei i I t T, t..of. the
aqueous rreci?ﬁ%’tng]bg{ sed ilbsaangg{%%?lmﬁfagﬁbg g%‘f/ %ger ?élr@u%fram\}gl ue;
however, iftohtenfyaptibhy (st ahatMaldeouhBedi FPMIifd 65 Mide HrssebYRin

components varied when cooling during recrystallization was



[ 0015] The next step in the present invention consists of separating
the solids fromthe slurried m xture obtained by bringing the mxture
of sesam n conponents into contact with the agqueous nedium The

nmet hod of separating the solids is - 13 - not limted in any
particul ar way and conventionally used solid-liquid separators such
as a filter and a centrifuge may be enpl Byed. The separated and
recovered solids are dried to give a m xture of sesam n conponents

w th an enhaigedneal ati ¥yeeepigesani meentent. (Recrystallization

t echni que) Epi sesamin refining by the recrystallization

t echni que &¥EsZ) Mab@BeFCRNCARRY INGMUTY THRNANCENT hew purity of

epi sesanm n as conpared with the contact technique of 1) above. The
recrystal | iZ2ildn t echfigberstaf tsespmin ¢pvBonent®) t he mi xture of
sesam n conponents to be refined in the aqueous nmedi um under heati ng.

The anount of tA8 BHGEOUSTHEY UM FiBE UiSed t 3° IR h| SRIRME N PX PERRS
of sesam n Al S . set. . ny _desj val ue and dependi

on the cont™ %ggggggﬁoﬁggg?gﬁgg Fh%bﬁ%réaﬁgﬁéég%roﬁrﬁﬂuﬁ%ﬁ%ﬁg%iWafﬂgg
m xture of 3e$eRLAnGOERONEM Snar IHmBARBLLY +5e dRNANAd % ARQUEND, 100
times the amount (by weight ratio) of the m xture of sesam n
conponent s colpohBRt guanthé yrof i ddie WRQuedysScorth ihB irfot e lsmabl sebdmin
takes an unduly long tinme to dissolve all sesam n conponents or it
soneti nes Geturdsthatgman edrmpeestmistcboaposestsiwidid disselerinOmnrs
the other hand, if the quantity of the aqueous nediumis too |arge,
epi sesam n"it 2BelPREFY5ieF | §¥LY d5n WatEswer yiel d. [0016] The heati ng

t at f di | vi the m xt f ' is th
oneat whi GROSE s coli f CoNbONBHELGF1 el Caah Vi oHini g EOrpeRaroY &2

whi ch vari %%p‘tﬂ%EB wetﬂ?élghi%ttﬁfesf e ’f@etéhfdiﬁ ?émﬁ&?&{@ t%%’%pgﬁ}?”t S as

well as wit e type and quantity o e solvent to be used to - 14

- di ssol vepirkpak&d phef es@bdiyt Nota1higbeh hBeRodde beidnddI@spehbt neé: the
solvent (100.0C if it is water and 78.3C in the case of ethanol).
Thi's, howewerthoflsasodescmiltedigin fthe oéfflioxabi prezdteaused Japdnenet Petent
case of using a reflux pipe with ethanol as the aqueous nedi um

heati ng may'che>80hed dp Wl dbsiamrad-segCadsing t3hPIIasha Godvent to

t t , the t t i, | t iate, heati

L amper at Ui Go80RERAEL | M SERLH G OHBNES &1 COHare v " 46T bkt £
0017]In t , i i j .

preci pi tat 8 he 85 SELaA T TIRra BoBtt g o By aared dsus PEEbER

or bel ow, prehenpbhygdovsk 101 ARCHr RBEOMLgihes ey IRCiHR LAkl g1 1dean

epi sesamn crystal. If the cooling tenperature is too | ow

(speci fi caklypoifidso6d i nnigx t15r e fdffe Gle@d md aWnohpordkl i) ;belhewhethot anl y
epi sesam n but also the sesamin crystal will precipitate and the
purity of epeseshadinin nthaeothiysitadl gebehtaeel bienaymspgstfaltienzapon may
sonet i mes drsg' #o avoid this problem it is recomended to cool the
sol ution td2PR81P owBRtChH RIS e REELRELRR FHIRPU&E 2Ry sphtion to

e nsEiPhe! o T DERIACIRY 8keErob Q0 A SRS prblifcrion
(the distiliate from the decdorizing step), leaving the
mixture to stand stilli overnight so that the solvent soluble
fraction separates off in layer, and precipitating lignan
compounds (a mixture of sesamin components) in the presence of
an alkali; the method as described in the official gazette of

JP 2003-182562 A, which comprises deoxidizing sesame oil

extracted from sesame seeds by pressing, then deodcrizing and



obt ai ned epi sesam n crystal is separated into the epi sesam n crystal
and the nother liquor. For this separation, conventionally used
solid-liquid separators such as a filter and a centrifuge nay be

enpl oyed. In this ctase, depending on the need, the episesam n crystal
may be washed with an aqueous nedi um preferably an al cohol, nore
preferably ethanol. [0019] The not her Il‘q]:l%r" separated off contains
sesanmn, so it is advantageously recovered for a second use as the -
15 - mat eri@dlscolddncsdirer deedid] 2020 cHmnes epidr atied ept Sestasd rclay,
crystal is then dried to yield a refined form of episesamn or

epi sesani n-&httched % Sfgoshpohre®Rsq ripsasnepoéflewabhyspeam ormaat: under

or of or abl y STSURSUC SRCBOE TOBRAY THHS ot ydeke! Py hotr oRudie
hel ps renov on-. €pi in i i . ng i rities in.the.
m xture of %Oe}'s‘;a]tesnle:f c%g)lr?p ﬁgg?ggig% Qﬁ% l%slgcggt%oﬁ gﬁd o%l }}é%%ssayrﬁtr?m 1o

having a si#fid afredldnldet Ureah0aeRh BESAN AL GRN R 1HCADNEHLOL: ¢ &diced in
content. As a result, the episesam n crystal “(epi sesam nenri ched
conposi t i onjorcianitraings sephsitaagbfpohet £ GRC eAghatbAbeRXKESENG FThaMt %
preferably 70 wt % or nore based on the total weight of sesamn and
epi sesam n.cmesittian chnthanhnyt gesangin segweranteonponkeidls to be
refined contains very |l arge amounts of non-epi sesam n ingredients or
i mpuri ti es, CYHETEAHEPS PRYi ARt PIRREURE ddsepibed Bboveanpt red
repeated as ny.times as are, necessary to reduce the content of the
i mpuriti es.S?%e%cgﬁdﬁgpfgggg%tﬁf%%&iillr%‘ Wit H’%Eﬁaﬁc@h"%‘fﬁ%e My ann
concentratiQgp) tslf wRi13ESANLNLE Ife%@'ﬁ? R L)t it aﬁh%@a d
epi sesamn conpcogrﬁnr ésti gn,l spefg%,?clé cally, aeseggﬁi llrfl{‘/glgp]%g\%e%ﬂm m'xt%ﬁlr%e

cont ai ni ng @ted@ASt nG4nwh &n 0f s Bpy SESaEahs IinSeddasot fige MR Ohf
sesam n conponents to be refined, episesamin in the episesann
crystal (episesam goapriehtd thaposid ipompasktiabpedhdye tieethods.
above-descri bed recrystallizing procedure can be enhanced remarkably,
t hus | eadi nf%clan i%‘ﬁ?o%ﬁﬁ%ﬁ%ﬁ‘f%om Peve péreadngfednd dibatcy of

epi sesam n. Vi\hsiejse t.hecses m né@gitsevs mn m xt%e wi.th an enhanced h

epi sesani n ConcantTat F8R PRat® tart b Ws &F Yhe T h26¢ %ygjt Vigg the

speci T1 ¢ eXAUMIE 5o APAAL LSRN SESATN 11l HEN' Sl i ABLHNANGRY 4010

epl sesam n concentration t t S pbeen pr oduced y the 1ol owmng

st eps: triglyceride), then treating the solution with an acid
catalyst such as activated clay, and adding episesamin seed
crystals to the filtrate (PCT/JP 2006/319493). The refining
method of the present invention can of course be applied to
this product of recrystallization from MCT which is obtained
by selective crystallization of episesamin.
(Refining method)

The present invention starts with bringing the mixture of
sesamin components to be refined into contact with an agueous
medium. After bringing the mixture of sesamin components into
contact with an aqueous medium, episesamin can be refined by

1) a contact technique or 2) a recrystallization technigue.

{Agueous medium)



(1) heating the m xture of sesam n conponents in an oil or fat under
heating; and (2) selectively crystallizing episesamn by neans of a
recrystallization technique so as to yield an epi sesam ncont ai ni ng
conposition with an enhanced epi sesanin concentration. [0022] Here,
the oil or fat is preferably chosen fromanong oils or fats that can
di ssol ve sesam n and epi sesami n by differtent degrees and NOT can
advant ageously be used. If the oil or fat that have the

Sesa”in/episesaW%@ ghﬁEHﬁg ﬂé?f&%v d %ﬁ%&gckédsykj Ft§¥iéf)aboveaﬁay

treatment with an acidic catalyst (such as activated clay),” one ¢

obtain the sesal MeeRLARCSARE NAME XS WdsAnaA smaﬁsﬁ@kmﬁﬁ%@m n
concentration. [Exanples] [0023] The refining nethod of the preésent

i nventi on ididesenitbddgbebovand miet aid dxempéf &f eddey twrtexamlilesholic

which are by no neans intended to limt the present invention.

[ Exanpl e 1]Stha§§§rQPanaéfWQ%@ﬁﬂQ%ﬂ Ethaﬂ01Thén@i@#ﬂP§ﬂﬂﬁm eseshodn i n

e, oLl ow g Jable, L uerc prepaned. Al percentages i Table 1, as

basi s. Sa@R%%rNOané gqéeéus sclutions thereof. One or more of these
rnediums may be used but ethanol is preferably used for various
reasons such as low toxicity, a relatively low enough boiling
point to permit easy removal after extraction, and easy
availability. 1If ethanol or an aqueous ethanol solution is
used as a solvent, they may remain in the episesamin-enriched
compesition without doing any harm to humans and, hence, the
refined episesamin-enriched composition can advantageously be
used as a composition for food.
[0014] If an aqueous ethanol solution is used as a solvent,
in order to increase the extraction efficiency and reduce the
proportion of impurities, namely, to increase the purity of
the resulting episesamin-enriched composition (its episesamin
concentration), it is preferred to use an agueous ethanol
solution of high ethanol concentration, specifically, an
agueous ethanol solution containing at least 75 v%, more
preferably at least %0 v%, of ethanol.
{Contact technique)

In the contact technigue of above 1), the mixture of

sesamin components to be refined is brought into contact with
the agueous medium to form a slurried mixture in which the

mixture of sesamin components is partly in a dissolved state

and thereafter the solids are separated from the mixture.



56 7 8 Sesamin(% 50.57 42.12 28.20 22.44 7.87 1.86 31.4 32.0
Epi sesam n(% 48. 21
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Episesamin has a slightly different sclubility in the aqueous
medium from other components or impurities (e.g. sesamin,
diasesamin, etc.) and episesamin tends to be less socluble.
Therefore, when the mixture of sesamin components is brought
into contact with the aqueous medium, substances other than
episesamin become partly in a dissolved state. The amount of
the aqueous medium to be used is not limited to any particular
value; however, if its quantity is too small, the impurities
will dissolve only insufficiently and if it is too much,
separation of the solids will become inefficient. The usual
quantity is 5-100 times the weight of the mixture of sesamin
components to be refined. The temperature of contact is
usually on the order of 0-70°C, preferably 10-50°C, and more
preferably 20-40°C. The method of effecting contact is not
limited in any particular way and examples include: a method
in which the mixture of sesamin components and the agueous
medium are charged into a vessel, where they are left to stand
to have mutual contact; a method in which the two materials
are brought into mutual contact in a vessel equipped with an
agitator; and a method in which they are brought into mutual
contact in a solid-liquid extractor. If desired, multiple
units of these apparatus may be used so that the mixture of
sesamin components is allowed fo have multiple contacts in two
or more stages.

[0015] The next step in the present invention consists of
separating the solids from the slurried mixture obtained by
bringing the mixture of sesamin components into contact with

the agueous medium. The method of separating the solids is



54.65 69.18 75.40 89.35 95.72 64.4 66.8 [0025]As sanple Nos. 1 and
2, there were used the sesamin and epi sesam n m xtures

(sesam n/ epi sesamn m xtures) purified in accordance with the nethod
described in the official gazette of JP 10-7676 A. As sanple Nos.
3-8, there were prepared and used sesani n/ epi sesam n m xtures that
wer e enhanced in episesam n concentrati a3 by the foll ow ng nethod:
2.8 g of a sesam n-episesamn mxture (sesamn: 99.1 wt % episesam n:

0.9 W% £ X i t f ' f ML R I N
CO., LTD. Wat% r adeﬁg?‘rr% ﬁAé%C%%rfq%ugﬁg ﬁée%t%gid ac% 126‘5”‘5%5?%%%%“ on
until the sbitureigaesd cospdeielns dussohyed. ritdhensobutenlBri Bude Gnddf
activated clay (M ZUSAWA | NDUSTRI AL CHEM CALS, LTD., trade nane

" GALLEON ERRTEMY2®RY$d wasTred degaantetihendi xecre s ssiliidsedrat d420LC to
for a continuous period of 30 minutes, then followed by filtration to
remove the9h¥8t@ BIEYUTENRE SESAFafe CRBRCRRBY etidd andeshanfgd copladve
when the liquid s tenperature reached 60C, 2.8 ng of episesamn (100%
pure) was Sgagasﬂl%e Y'&stals and crystallization was perfor med.

By adj usti r@gegp}?ségg ﬂﬂ*{iﬁ&%ﬁ%‘gﬁd bet ween 30 m nutes and

overni ght, ‘sanp sanpl e _ having different concentrations
of epi sesam n ifpides SLSAMSHIORLGEBIM: e NI MW RS IMBEEPHEPREESRidNE of

resulting slurry was subjected to solid-liquid separation by suction

filtration?)y&ebud noart hef fpiisasay anhantai tharguritl8of ppoducisii ade

used in the follow ng experinents.
compared with the contact technigue of 1) above. The
recrystallization technigue starts with dissolving the mixture
of sesamin components to be refined in the agqueous medium
under heating. The amount of the agueous medium to be used to
dissolve the mixture of sesamin components can be set at any
desired value and depending on the contents of non-episesamin
ingredients or impurities in the mixture of sesamin
components, its quantity is generally about 5-100 times the
amount (by weight ratio) of the mixture of sesamin components.
If the quantity of the aqueous medium is too small, it takes
an unduly long time to dissolve all sesamin components or it
sometimes occurs that not all sesamin components will
dissolve. On the other hand, if the quantity of the agueous
medium is too large, episesamin will be recrystallized in s
lower yield.
[00le] The heating temperature for dissolving the mixture
of sesamin components is the one at which all sesamin
components will dissclve. This temperature, which varies with

the purity of the mixture of sesamin components as well as

with the type and gquantity of the solvent to be used to



[ Exanpl e 2] (Ethanol Crystallization Technique -- 1) A hundr ed
grans of a 99.5 v% aqueous et hanol solution was weighed in an

eggpl ant type flask of 200 ml in capacity; the flask was then charged
with 5.0 g each of sanple Nos. 1-8 prepared in Exanple 1; thereafter,
the flask was equi pped with a reflux pipe and the m xture was heated
in an oil bath at 90C under agitation fot415 ninutes until the

m xture was di ssolved. The solution was left to stand still overnight
at 20C so adigsplpreeditpi tiat preferapl gasanimigkysthbn the boiling point
(epi sesam nenri ched conposition). The precipitating crystal was

separ at ed byt siied isod Vet (AP0 ol Grid diti ¢ watFOGrHDI7HBE A hut Blse e

resul ting c&\gst%s fi neI% pul verized in a nortar and a portion of
the powder Wash Jas ANSAnpRevE T HPLSC Neal 81 81nghif t ke fdhaphes

anpl e wa | ec t@ HPLC under the foll ow conditions to
anlpyze t?\ef%gln%eés%?ﬁdo%no&%egaaﬁ? n?%p"fss]&gar?i %M???%L%lé%lnﬁtﬁ? ditdpnol as
Col . Id e fddes3 15 . 6% 15 o]
tengg?at upgﬁiloalg Mobi | Igé?)%glgg?ﬁ?r%% hy n?gc%glg%g\gtg £ 79%(5% o@orgg'?g':

1 m/mn Deecinng @YoR90o8i temperdiifcd, estlkt Sefbe ABRLYST Ss I SRECH up
are shown in Table 2, and HPLC charts for sanple Nos. 2 and 3 are

shown in Fitgp ah afpriopribtarhié¢zomdatdmpetaandeFsg. tHat ttlee sesamin
conmpositions after recrystallization had hi gher episesamnn
concent r at | GHPANREY St RECNFRTRERES B dleasmdiviedeonponent s bef ore

ot i med frOfEHa ses i APArRE L, Setmbh i al eLb SeLyLTad FReto

0, panel i gre gl bl mgigh o CHOELMEING o

prsesamn cou renoved.

[ 0026] [ Tabl®wd] toS30Pt @ Nbelbw, preferably down to 40°C or below,
thereby precipitating the episesamin crystal. If the cooling
temperature is too low (specifically, if ccoling is effected
down to 4°C or below), not only episesamin but also the
sesamin crystal will precipitate and the purity of episesamin
in the crystal obtained by recrystallization may sometimes
drop; to avoid this problem, it is recommended to cool the
solution to the lowest possible temperature zone where only
the episesamin crystal can be precipitated.

[0018] Subsequently, the slurry containing the thus
obtained episesamin crystal is separated into the episesamin
crystal and the mother liquor. For this separation,
conventionally used sclid-liguid separators such as a filter
and a centrifuge may be employed. In this case, depending on
the need, the episesamin crystal may be washed with an agueous
medium, preferably an alcohol, more preferably ethanol.

[0019] The mother liquor separated off contains sesamin, so

it is advantageously recovered for a second use as the



23456 7 8 Before recWaffization Sesamh(% 50.57 42.12 2820 22. 44
7.87 126
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material to be isomerized.

[0020] The separated episesamin crystal 1s then dried to
vield a refined form of episesamin or episesamin-enriched
composition. Drying is preferably performed under reduced
pressure (ca. 1-100 mmHg) by heating at about 30-100°C,
preferably at about 40-80°C.

[0021] This recrystallizing procedure helps remove the non-
episesamin ingredients and impurities in the mixture of
sesamin components, so that sesamin and/or diasesamin having a
similar structure to episesamin can be removed or reduced in
content. As a result, the episesamin crystal (episesamin-
enriched composition) contains episesamin in a concentration
exceeding 55 wt%, preferably 70 wt% or more based on the total
weight of sesamin and episesamin. Note that if the mixture of
sesamin components to be refined contains very large amounts
of non-episesamin ingredients or impurities, the
recrystallizing procedure described above may be repeated as
many times as are necessary to reduce the content of the
impurities.

{Sesamin/episesamin mixture with enhanced episesamin
concentration)

If a sesamin/episesamin mixture with an enhanced
episesamin concentration, specifically, a sesamin/episesamin
mixture containing at least 64 wt% of episesamin is used as
the mixture of sesamin components to be refined, episesamin in
the episesamin crystal (episesamin-enriched composition)
obtained by the above-described recrystallizing procedure can

be enhanced remarkably, thus leading to an improvement in the



31.4 32.0

Epsesam n(% 4821

- 16 -

refining efficiency of episesamin. While the
sesamin/episesamin mixture with an enhanced episesamin
concentration that can be used may be of any type, a specific
example is a sesamin/episesamin mixture with an enhanced
episesamin concentration that has been produced by the
following steps:
{1) heating the mixture of sesamin components in an oil or fat
under heating; and
(2) selectively crystailizing episesamin by means of a
recrystallization technique so as to yield an episesamin-
containing composition with an enhanced episesamin
concentration.
[0022] Here, the oil or fat is preferably chosen from among
oils or fats that can dissolve sesamin and episesamin by
different degrees and MCT can advantageously be used. If the
0ll or fat that have the sesamin/episesamin mixture dissolved
therein is subjected to treatment with an acidic catalyst
(such as activated clay), one can obtain the
sesamin/episesamin mixture with an enhanced episesamin
cencentraticn.
[Examples]
[0023] The refining method of the present invention is
described below in detail by reference to examples, which are
by no means intended to limit the present invention.
[Example 1] (Preparation of Samples)

The eight samples shown in the following Table 1 were
prepared. All percentages in Table 1 as well as in Tables 2

and 3 to be set forth later are on a weight basis.



54. 65 6918 75.40 89.35 95/2 64.4 662 After recrptallization Sesam n00
46.94 3522 8.1 139 0.64 0.05
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[0024] (Table 1]
Sample Na. 1 2 3 4 5 6 7 8
Sesamin (%) 50.57 | 42.12128.20|22.44 | 7.87 1.86 | 31.4]32.0
Episesamin (%) |48.21(54.65|69.18]|75.40|89.35 |95.72 | 64.4 ] 66.8

[0025} As sample Nos. 1 and 2, there were used the sesamin
and episesamin mixtures (sesamin/episesamin mixtures) purified
in accordance with the method described in the official
gazette of JP 10-7676 A. As sample Nos. 3-8, there were
prepared and used sesamin/episesamin mixtures that were
enhanced in episesamin concentration by the following method:
2.8 g of a sesamin-episesamin mixture (sesamin: 99.1 wt%:
episesamin: 0.9 wt%) was mixed with 20 g of an o¢il or fat
(MCT; RIKEN VITAMIN CO,, LTD., trade name "ACTOR M-1") and
heated at 120°C under agitation until the mixture was
completely dissolved. To the solution, 0.4 g of activated
clay (MIZUSAWA INDUSTRIAL CHEMICALS, LTD., trade name "GALLEON
EARTH V2R") was added and the mixture was stirred at 120°C for
a continuous period of 30 minutes, then followed by filtration
to remove the waste clay. The filtrate was recovered and
slowly cooled; when the liquid's temperature reached 60°C,

2.8 mg of episesamin (100% pure) was added as seed crystals
and crystallization was performed. By adjusting the
crystallization period between 30 minutes and overnight,
samples (sample Nos. 3-8) having different concentrations of
episesamin in the sesamin/episesamin mixtures were prepared.
The resulting slurry was subjected to solid-liquid separation

by suction filtration, yielding the episesamin-ccntaining



242 13.0

Epsesarnin(% 5226
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products to be used in the following experiments.
[Example 2] (Ethanol Crystallization Technigue — 1)

A hundred grams of a 99.5 v% aguecus ethanol solution was
weighed in an eggplant type flask of 200 ml in capacity: the
flask was then charged with 5.0 g each of sample Nos. 1-8
prepared in Example 1; thereafter, the flask was equipped with
a reflux pipe and the mixture was heated in an oil bath at
90°C under agitation for 15 minutes until the mixture was
dissolved. The solution was left to stand still overnight at
20°C so as to precipitate the episesamin crystal (episesamin-
enriched compositicon). The precipitating crystal was
separated by suction filtration and dried at 70°C for 60
minutes. The resulting crystal was finely pulverized in a
mortar and a portion of the powder was taken as a sample for
HPLC analysis. The thus obtained sample was subjected to HPLC
under the following conditions to analyze the composition of
sesamin/episesamin.

{HPLC conditions)

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

Mobile phase: methyl alcohol/water = 7:3

Flow rate: 1 ml/min

Detector: UV 290 nm

The results of analysis by HPLC are shown in Table 2, and
HPLC charts for sample Nos. 2 and 3 are shown in Fig. 1. As
is clear from Table 2 and Fig. 1, the compositions after
recrystallization had higher episesamin concentrations than

the mixtures of sesamin components before recrystallization.



6327 90.78 96.58 97.87 982 752 861 [0027][Exanple 3] (Ethanol
Crystal lization Techni que -- 2) Usi ng the episesanm n crystal

(epi sesam n-enriched conposition) of sanple No. 2 (sesam n: 35.32
wtt; episesamin: 63.37 wtt) or the episesam n crystal

(epi sesam n-enri ched conposition) of sanple No. 6 (sesamn: 0.05 w*;
epi sesam n: 98.80 wsl.), both obtainedl®n Exanple 2,
recrystallization was perfornmed in ethanol as in Exanple 2 to

preci pi t at f¢ t{Hgs OfHuRE SHYJR sTliS tRht (SP SRR WRAN -ehed §OFPAR £iON)
and the thus obtained crystal was subjected to HPLC analysis as in
Exanpl e 2.s¢8428] Hirl regdislelsamanensionre ivy Talkres3allizwesos onftk med
that by repeating the recrystallization process, the concentration of
epi sesan reeanehhadteddditSanpl @lhpst all impurities (including

diasesamin) that were not sesamin or episesamin could be

removed,
[0026] {Table 2]

Sample No. 1 2 3 4 5 6 7 8
Before Sesamin (%) 50.57 | 42.12 |28.20 |22.44 | 7.87 | 1.86 | 31.4 | 32.0

recrystallization | _ | .
{ Episesamin (%) | 48.21 | 54.65 [ 69.18 | 75.40 {89.35 (95.72 | 64.4 | 66.8

After Sesamin (%) 46943532 | 81 | 189 | 064 | 005 242 | 13.0

recrystallization

Episesamin (%) | 52.36 | 63.37 | 90.78 |96.58 |97.87 | 98.8 755 | 867

[0027] [Example 3] (Ethanol Crystallization Technigue — 2)
Using the episesamin crystal (episesamin-enriched
composition) of sample No. 2 (sesamin: 35.32 wt%; episesamin:
63.37 wt%) or the episesamin crystal (episesamin-enriched
composition) of sample No. 6 (sesamin: 0.05 wt%: episesamin:
98.80 wi%), both obtained in Example 2, recrystallization was
performed in ethancel as in Example 2 to precipitate the
episesamin crystal (episesamin-enriched composition) and the
thus obtained crystal was subjected to HPLC analysis as in
Example 2.
[0028) The results are shown in Table 3. It was confirmed
that by repeating the recrystallizr_;ltion process, the

concentration of episesamin was enhanced.



2 6 Before recrystallization Sesam n(% 42.12 1.86 Episesamn (%
54.65 95.72 After recrystallization Sesam n(% 35.32 0.05

_20_

[0029] [Table 3]

Sample No. 2 6
Before Sesamin (%) 42.12 1.86
recrystallization ) .

Episesamin (%) 54.65 95.72
After Sesamin (%) 35.32 0.05
recrystallization ) .

Episesamin (%) 63.37 98.8
After ) i Sesamin (%) 30.97 0.03
recrystallization
(second time) Episesamin (%) 68.09 99.24
[0030] From the results of Examples 2 and 3, the profiles

of episesamin concentration both before and after
recrystallization were plotted (Fig. 2). When the mixture of
sesamin components before recrystallization was an episesamin-
enriched mixture of sesamin components with an episesamin
content of 64 wt3% or more, the resulting episesamin crystal
(episesamin~enriched composition) had a markedly enhanced
episesamin concentration, thus suggesting its high efficiency
as the episesamin refining method.
[Example 4] (Water/Ethanol Crystallization Technique — 1)

As aqueous media, the following five types were used,
with water:ethanol {weight ratio) being at 100:0, 75:25,
50:50, 25:75, and 0:100 {a 99.5 v% aqueous ethanol solution
was used as ethanol). Fifty grams of one of these agueous
media was weighed in an eggplant type flask of 100 ml in
capacity; the flask was then charged with 2.5 g of sample
No. 2 (sesamin: 42.12 wt%; episesamin: 54.65 wt%) prepared in
Example 1; thereafter, the flask was eqguipped with a reflux

pipe and the mixture was heated in an oil bath at 90°C under



Epi sesami n(% 63.37 98.8 After recrystallization (second tine)

Sesam n(% 30.97 0.03 Episesamin(% 68.09 99.24 [0030] Fromthe
results of Exanples 2 and 3, the profiles of episesam n concentration
both before and after recrystallization were plotted (Fig. 2). Wen
the m xture of sesam n conponents before recrystallization was an

epi sesam nenri ched m xture of sesam n-c@ipenents with an epi sesam n
content of 64 wt%or nore, the resulting episesamn crystal .
(epi sesam naRbkebRdrSOMOShiA s had 12 FRL kedly, nhanced &Rl SE§aM o
concentration, thus suggesting its high efficiency as the episesamn
refining nebhodiofExaspler#]cd \Mierd Bi:hanobv&Fyisdral |4z atgpansd eghnigue

-~ 1)

precipitate the episesamin crystal (episesamin-enriched
composition), which was subjected to HPLC analysis as in
Example 2.

[0031] The results are shown in Fig. 3. It was suggested
that the higher the ethanol concentration, the higher the
episesamin concentration.

[Example 5] (Water/Ethanol Crystallization Method — 2)

Using sample No. 3 (sesamin: 28.2 wt%; episesamin: 69.18
wt3) prepared in Example 1, namely, the mixture of sesamin
components with an enhanced ethancl concentration,
recrystallization was performed as in Example 4 to precipitate
the episesamin crystal (episesamin-enriched composition) and
the thus obtained crystal was subjected to HPLC analysis as in
Example 2.
fO032] The results are shown in Table 4. As in Example 4
(Fig. 3), it was suggested that the higher the ethanol
concentration, the higher the concentration of episesamin in
the sesamin/episesamin mixtures that was obtained by
recrystallization; however, it was alsc suggested that without
using an aqueous ethanol solution containing more than 50 v%
of ethanol, episesamin could not be selectively crystallized
from the mixture of sesamin components before
recrystallization, namely, episesamin could not be refined.

It was also confirmed that the episesamin concentration was
remarkably enhanced by using ethanol (100% pure). The amounts

{g) of the episesamin crystal obtained were 2.38 g, 2.37 g,



As aqueous nmedia, the followng five types were used, with

wat er : et hanol (weight ratio) being at 100:0, 75:25, 50:50, 25:75, and
0:100 (a 99.5 v% aqueous et hanol solution was used as ethanol). Fifty
grans of one of these aqueous nedia was wei ghed in an eggplant type
flask of 100 mM in capacity; the flask was then charged with 2.5 g of
sanple No. 2 (sesamin: 42.12 wt% episesadim: 54.65 wt% prepared in
Exanpl e 1; thereafter, the flask was equipped with a reflux pipe and
the m xture was gbeated gn andolledaj kAt w30EruBdREinor ik ros2Wst abion,
for 15 mnutes until the m xture was di ssolved. The solution was |eft
to stand stid:25pvéOnbEght 2at720CGrsd BRI A0 preepeptiatkythe episesanin
crystal (ep| sesani n-enriched conposition), which was subjected to
HPLC anal yslifa@®len CExdkphangl qwxalmélpes@etﬂsnaq@e sho®hei BIFegt Sf
It was sug%3 ted that the higher the ethanol concentration, the

hi gher the g’gi sesam n concentration. [Exanple 5] (Water/Et hanol

Crystallization @bégggou /é%dla, tﬂé;fgiléilnglt ﬁeeag%%%§%%%% used2

wt % epi sesam n: preparedin
m xture of :$@SaNi-B+CHEPRKENL B Wi mq%o%h@@‘aggoﬁtmmuﬁpﬂ@%ﬂt Fs%bh?”
recrystallization was performed as in Exanple 4 to precipitate t
epi sesani n teiey skabnfepk s£§ ath & -nritdhed ACENMROSI 4O @ ttd1&_;1&r|éu$56
obt ai ned crystal was subjected to HPLC anal ysis as in Exanple 2.
[ 0032] The rE&SHl t(I5&r BtGHotwHE R ,Tallde the Asstnb&Ekagpdres 4o (WHEigh 3) N it
was suggested that the higher the ethanol concentration, the higher

t he concentV@&t] Uﬁsoﬁdﬁﬁ‘ijs%%a%‘f? i1P% F&O8ed AP nF el s‘b@bﬁﬂfﬁ -m FEEEs

t hat bt d | | t
Suggest o CREPSaPENFID GE) MET i BTG B hAnGFS St 14T 5h Ao APaPAPRYeRt

nore than 3 \é%.EQBsﬁt an%@ n?i)':f Se@a’&;??“' d, 0%, he, Stf‘a\{sectth'e\ﬁelclﬁarged

crystallize fromthe m xture sani n”conponents b

recrystal | kaghi N5 gagel yamepd S@S.aT Nse@uhinnol2 ber rafy Neghi sklsaWas :

al so confirnmed that the episesam n concentration was renmarkably
enhanced by4us$Pngtét hanosarfdBO%Mcpurde)(seThaiamoe®itd ih; cfpitskeanin:
epi sesam nécér{stal obtained were 2.38 g, 2.37 g, - 22 - 2.21 g, 2.07

g, and 1.6 Poltfat POl HarRIIaGest il9s Egpmpde: b T itee, 5¢he251ask
and 0'100’w5%5g88££¥géyw1th a reflux pipe and the mixture was heated in

an oil bath at 90°C under agitation for 15 minutes until the
mixture was dissolved. The solution was left to stand still
overnight at 20°C so as to precipitate the episesamin crystal
(episesamin-enriched composition), which was then subjected to
HPLC analysis as in Example 2.
[0033] The results are shown in Fig. 5. It was suggested
that episesamin was refined by crystallization in the aqueous
ethancl solution but the addition of 1 N HCl or 1 N NaOH was
found te have no effect on the episesamin concentration.
(Example 7] {(Ethanol Precipitation Technique — The Effect of
Cocling Temperature)

Fifty grams of a 99.5 v% aqueous ethanol solution was

weighed in an eggplant type flask of 100 ml in capacity; the



[ Exanpl e 6] (Ethanol Precipitation Technique -- The Effect of pH)

As aqueous nedia, the followng three types were used, the first
being a 75 v% aqueous et hanol solution (75% EtOH), the second bei ng
one to which 4 N HC1 was added to give 75% EtOH (75% EtOH + HCl), and
the | ast being one to which 4 N NaOH was added to give 75% Et OH (75%
EtOH + NaOH). Fifty granms of one of thesi agueous nedi a was wei ghed
in an eggplant type flask of 100 m in capacity; the flask was then
charged wi th 22x5w8s0EL8R : S aMyNg 4 _epi i Q.
54.65 wt % or sanple No. n%ll%séé\gm%nt(}ﬁ%%gbmf&) gaer%Ii;lségg%ém %p (%%%%%}H
Wt %), both 4ar.epawed;i spExesghin 1,54 . @@kl eor $h@pTd ark was seqdinpped
wth a reflux pipe and the m xture was heated in an oil bath at 90C
under agit &8i.@nwitér ¢bisdpanios: GRS wié) ni koul eowmmdids sol EedmpThel ;
solution was left to stand still overnight at 20C so as to

preci pi t at ENEREAEHFPEesEf nfE3S/t"HS EavipBSAnt htler i afdd= ipespafome
whi ch was then subjected to, HPLC anal.ysis. as_i anpl e 2. ,[0033] The
resul ts ar 8 &hEWR l(“ﬁs Fotted 11 %é’lslugéggt 2b %]%Og( u%g?%@ﬁﬁ#ﬁt%%{i 2
refined by,er Lzat i i e ol whj o .1 he
addi tion oflgl}ﬁﬁlkgé%bo?ﬁﬁg?\l J&N%Otflﬂ\ei\’{/as #o&%% tg'tég aveeén'o ;Efl#ee%toggtﬁl%ﬁewas
epi sesam njegRcendt Eaih@Nst { EXargd @ AbukEt hARer HredRidatd@Perature
Techni que -- The Effect of Cooling Tenperature) Fifty grans of
a 99.5 v% agndousors hahYIC,sdPQ} | @nd wekD G gbeds i to arreeggpltant type
flask of 100 nml in capacity; the - 23 - flask was then charged with
2.5 g of sS&RPFESABLiN 2CYE¥sH (PrisEsemintonr bphed sminesiB4.0685 - wt The or
sanpl e No. %E%sesgm' n, 28.2 W% episesanmin: 69.18 w% , both
prepar ed i APERARDF eSRL STFEMELITS alh B SRR VAR Isqilisshé® WELR a
reflux pi p?nﬁﬂ?g&?%@ﬁ%fer&'ﬁﬁ% heated in an oil bath at 90C under

or

agi tation m nutes unti'l” the m xture was di ssol ved. The

sol ution wagoheft torsd andksitdd ladOkndwhous spindes . dighfelr €8kp1le No. 2
tenperature conditions (20C, 4C, and -20C) so as to precipitate t%e
epi sesam nwesyabadl, (€p: sesatantretioahed epiPesiironn thee cphkakfeth
epi sesam n crystal was then subjected to HPLC analysis as in Exanple
2. [0034] TReYFeall et akred Huivrdoryeitgllézaviem wenplod NepeRdens osed)e
t he concentraﬁi,on of episesamn in the eﬁi sesam n crystal obtained bty
recrystal | F29t B8R WRIPHA HSHeAG¥FIe6n TRE" Ry Noenpergt Bisture o

ey oABLRAIPLE Mok o X G 2R En3ER AL SO AR 2 L0 AL

n
enhanced epirsesam n ncentration) was U0S C

epi sesam n,58 LhEqePtSESHA IS S £asefd ;i e .
20C > 4C ' 20C, thus suggedsﬁrftrféﬁ:l%gt E?e%‘?%ét al | ?g&ﬁ é:tlﬁﬁésﬁg%?géaﬁn

pref er abl ychgspel f wisredk @tcaluUtin2@Ge Theeamumeec(® ot dhezp°c, thus
epi sesam n crystal obtained were 1.63 g, 1.92 g, and 2.01 g for 20C,
4C, and -26Qygestpestihe] yweduyBUSTRE ARt APPLSICABIAL ISPE fe@@B5 )| heor der
to refine epi sesam n having high in vivo activity froma mxture of
sesani n coRPEReRTRd 3t ad%ﬂ'ht% & ar, Bhersaqwrdscdal aPhi Bige seRbIRTRIEAd

col umn ohr BRAF BBY PRy TG ToRty Of nyolveS i Poied B8 29iund
but  whi ch §h§0—2O°C, respectively.

INDUSTRIAL APPLICABILITY

{0035] In order to refine episesamin having high in vivo
activity from a mixture of sesamin components, in particular,
a mixture containing sesamin and episesamin, there have been

availlable very few methods, such as column chromatography,

that not only involve complicated operations but which also



- 24 - yield such small quantities of the conposition at a tine that
they feature only Iow efficiency. In accordance with the epi sesam n
refining method of the present invention, episesam n-enriched
conpositions having high relative episesam n content can be obtai ned
by a sinple procedure in high efficiency, so inexpensive and

hi gh-vol une use of episesan n-enriched osi tions has becone
possible. - 25 - CLAIMS 1. A nethod of refining episesam n which
conpri ses hriiglgi Bgchnboatbnweit M ids af agueotspaelitibA &t ior Stime that
m xture of sesam n conponents that is in a solid state or at | east
part of whitdieyi Sepfugedprbyl e stfbtcdenayd t beraafeetarpay fudrti e
recrystallization with the, aqueous nedium to yield an
eplsesan1r1QHﬁﬁgfﬁ@a“cﬁﬁﬁ%%}??cﬁﬁRﬂqq1Q§ntPﬁcPé%§%@tr%ﬂ%ﬁqﬁh§nep|sesanln

cont ent, mheG%%g %ge eLrl Q%xture o% s%sagln coqg ent |s a m Xt ure
of sesani n EomSSASAEs ShAt BHF L SHERGHS TAP e ngg%s 0l épitsesani n,

and wher el R.gie s8R ACSAME In AN e IbcblBL! BOTa M o 203D 10,

conponents I's at |east 64 wt % The et I Nl ng epi sesamn
accordi ng trdg®l @iffidieMbp) edd impﬁwsae@aaha ﬁrtghcxkteﬂmceom@lotfl on has
a concentration of episesamn of at least 70 w% based on the total
wei ght of sedapsamanderpisEsdmanpos3.tithe hashbdc@mergﬂdsﬂumy.

epi sesam n according to claiml or 2, wherein the aqueous nediumis
wat er, a water-sol uble medi umor an aqueous solution of a

wat er - sol ubl e nedium 4. The nethod of refining episesam n according
to claim 3, wherein the agqueous nediumis water, an al cohol, or an
aqueous al cohol solution. 5. The nethod of refining episesann
according to claim4, wherein the agqueous nmediumis ethanol or an
aqueous et hanol sol ution.



6. The nethod of refining episesam n according to any one of clains
1-5, wherein the first mxture of sesam n conponents has been
produced by the followi ng steps: ) dissolving a second m xture of
sesam n conponents in an oil or fat under heating; and (2)
selectively crystallizing episesam n by nmeans of a recrystallization
technique so as to yield the first m Ure of - 26 - sesanmin
conponents which is a sesam n/ epi ses(_aﬂ(‘}i m xture wth an enhanced
epi sesam n concentration. 7. The nethod of refining episesamn
according to claim6, wherein the oil or fat having the second
m xture o:[ sesamn, c nent.s .di ssol ved t.herein is suhject

BRfeht -

d.to.
aci di c catal yst " ST &P VETBY L Fhs?q:?PerWh%ﬁl%?mg
refini ng epicesaraptaetol dmaduecansymefidunofa £Ckat meidture whiesesamirhe
first mxture of se 1 N, conponent s _has been produced by th .
fol Tow ng- Sipenc2( BHah oid o SORLs coctd: ofi BF {3984 GRYGNOR Whidtlr e
cont ai ni NG SieS AMdhl s OTPON edat e, hahd hieise lieER ek ep&Estriingm sesame oil,

thereby giving a_fractjon in which the sesan n conponents are
enr i ched;reérfé’%téégllﬁ?gk?ﬂ Wik Fh@ ?‘i‘é%‘i‘isoﬂ‘efiﬁu%t‘g‘?,ylglﬂa?’ér- sol ubl e

sol vent  adpideiant HF Ent @D Icom@BEL O16H I taddh Nihd@readldgakblaange t hen
precipitating the sesam n conponents to yield the first m xture of

sesam n CHFGTERER PRI 's a sesanmin/episesanin nixture with an

enhanced \gRir385aRh8 £0AGENMikRLEANor S eithi REEBRSLRn defikNENGixture of
epi sesam n according to claim8, wherein the episesam n-enriched

conposi t iSHTANAT ORI ahileh ePniepinsessnd paei sasaRéasendo w %
based on gfgekahdh, WaldhinekiACEAY dp AR 8PASESHBR: in the first

mixture of sesamin components is at least 64 wt%.

2, The method of refining episesamin according to claim 1,
wherein the episesamin-enriched composition has a concentration
of episesamin of at least 70 wt%, based on the total weight of
sesamin and episesamin.

3. The method of refining episesamin according to claim 1 or
2, wherein the aqueous medium is water, a water-soluble medium
or an aguecus scolution of a water-soluble medium.

4, The method of refining episesamin according to claim 3,
wherein the aqueous medium is water, an alcohol, or an agueous
alcohol solution.

5. The method of refining episesamin according to claim 4,
wherein the aquecus medium is ethanol or an aqueous ethanol
solution.

6. The method of refining episesamin according to any one of
claims 1-5, wherein the first mixture of sesamin components has
been produced by the following steps:

(1) dissolving a second mixture of sesamin components in an
0il or fat under heating; and

{2) selectively crystallizing episesamin by means of a

recrystallization technique so as to yvield the first mixture of



- 26 -
sesamin components which is a sesamin/episesamin mixture with
an enhanced episesamin concentration.

7. The method of refining episesamin according to claim 6,
wherein the o0il or fat having the second mixture of sesamin
components dissolved therein is subjected to acidic catalyst
treatment using activated clay.

8. The method of refining episesamin according to any one of
claims 1-5, wherein the first mixture of sesamin components has
been prcoduced by the following steps:

(1) performing molecular distillation on a mixture containing
sesamin components that has been refined from sesame oil,
thereby giving a fraction in which the sesamin components are
enriched; and

{(2) dissolving the fraction in water, a water-soluble solvent
or a mixture thereof, optionally adding an alkali, and then
precipitating the sesamin components to yield the first mixture
of sesamin compeonents which is a sesamin/episesamin mixture
with an enhanced episesamin concentration.

9. The method of refining episesamin according to claim 8,
wherein the episesamin-enriched composition has a concentration
of episesamin of at least 70 wt%, based on the total weight of

sesamin and episesamin.



