- 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
usual Iy contain not only sesamin in aboutl0-1-0.5 wt % but al so
sesanol, sesanolin, sesamnol and the like. Unrefined sesane oil
expressed from sesane seeds contai ngapeut;OaHdrdn0 Wt % of sesamn as a
sesanme lignan. [0003]It is also known that when sesane seeds are

treated with m neral acids gEthopsosuREmrien@ckdrs@cimyat ed cl ay, or
the |i ke, sesam n conponents are forned, including not only sesamn
but al so epEssNagih ThELDI s an optically converted product of sesam n
and which inherently is not present in sesane seeds (non-patent
reference 108Ad]non-Bateninveheiencee2pteSuth sesamboli ghansfimingy
conprising sesam n conponents are known to have various physi ol ogi cal
activiti esePhAEREENAY, fTFom exaaptaret Ré aespBhnofolpAnBNEERg
45-unsauration_enz anti-oxidi zing action against |ipids,
antihypert@ﬁgﬁgaoagpi%RT the action of inproving hepatic functi ons,

the action @ scaven act lve  ox chol est er ol r|n action,

and the acgg A gf pr @Eg?Fﬁg %Pé?né S?Fﬁﬁ?diﬁﬁﬂ?ﬂgaﬁﬁ OHBHce! EREJTE
t f th, food.

ar e oxbected.to pravecuselulonn, DRALtoLood L 00R4LAS 2, reLhpd By,

can be sepg@ggﬁgnfggnggggen§,1m8_5 wt% but also sesamol, sesamolin,

sesaminol and the like. Unrefined sesame oil 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 cf 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 compcnents
are known to have various physiological activities including,
for example, the action of inhibiting A5-unsauration enzymes,
anti-oxidizing action against lipids, antihypertensive acticn,
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 focod.

[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 nol ecul ar di%stillation (see patent
reference 1); (2) distilling sesame oil with steam under reduced

pressure, pesdHr Mg Lsteed i gathosed eastdan and/ oy est ey exchaas .t the
reaction on the distillate, and subjecting the reaction product to

mol ecul ar ghedddd atdas (Seespatedtideleranca DrqdB)c dstdddd Ndind
sesane oil with steam mxing the distillate w t% an aqueous sol vent,
and per f orgemnip or ystlad d i zat | dinst 1l Tdiet an xad Systemidact he qpeasence of
an alkali (see patent reference 3); (4) distilling sesane oil with

st eam undes=aadissed prlessar e 1 dd sigh thienali std dnteat el Wivtdt rars e ausle r
et hanol solution containing at |east 40 wt % of ethanol, separating

t he sol ut iTIFYISEERGHE FHEM aHe TP Syst dffe ahid tddiate dre atdka dular
the solution fraction for crystallization (see patent reference 3);
(5) distildsHg SR of e 13- St e i UHEEICT dduc e )priisiiirel 1nd »grpme

the distillate . 'k{h an _aqueous etcpano sol ution contai ning at | east
40 e % of Erhahicl” Yo AT CHee SOThE G Tt (T 1 GHThe. mi xod
t 4 : i i t t th ted | .ut i
racti on Wi At S Do A b at RO it toar PR Bl O o G <he
the adsor bend. (1Se6 PatHy Er[lﬁ; @f‘ﬁ% 491‘1? and, 4he, | :'é(ﬁ%dlicltt nas S uiar
st crysta

been di scl osed that 't he nol ecul ar | at1on, 1 zation or

desor pt i ony it o tdiat (e Rardar nededbdde -4)5)  aPove JBY 1BMEN P&same
followed by recrystallization - 3 - treatnment to increase the

concent r atdionsviofh sasAm N reonponerts dwheraidtd ke dieran "ssesdli N solvent,
conponents" is defined to conprise sesam n, episesamn and sesanolin)
(patent refret grogriri2)g 0005 Reicernti st udi esheomibhel dffemnenceshe

bet ween the physiological activities of sesam n and epi sesam n have
reveal ed trhee s icdr iary sofkaepi sesmmipatovedr eesammme by sex@npldfdteidling
by hi gher transfer .into organs, enhanced gene expression of

13- oxi dat iF 8z yves Witkh e 9am emndagh g arrdest paffemceEremizding the
enzymatic activity (non-patent reference 3 and non-patent reference

4)." [ Pat eft* 10 13k SIS WSl (Gt & VTP Ty ey B oPattent
reference 2] the of fici zette of JP 2003-183172 A [Patent ,

ref erence astthgmofwftl"ciogd eg' Yo GTEPHE 366 eAS[qgé’[tL}r‘Pr“ r%‘faézrtelﬁtf’e from
4] the of fi.ci al, JP 6-8 3. B -patent reference 1

Nami ki et talflg ?Jj‘x%o%zrra%g—s?te gné' agaacﬁcgi%go al?l[ rl\?gﬂcs%l (Seddive S-Cﬁul‘;ctl'sO H

Sci ence a j "or Z anet . . -. nt
referencer%é:dég%tgdg@v et fii.l?&\]a%l%% ((.S)(él% &??ﬁ%tsg:e%%@beﬁée%ﬁl 1

(1986) [ Nen=patiantg efey=eRce i3] JawadacR Hlad -peddo@cﬂ%re%%ur%%?)
(1999) [Non-patent reference 4] Kushiro, M et al., J. Nutr.

Bi ochem , nli3in28%+129%1i(s2002)add SCLESURE :GusbiE |NVENDI10N AREBLEMS TO

BE SOLVED BY THE | NVENTI ON [ 0006] As descri bed above, various nethods

have beencontaining at least 40 wt% of ethanol, separating the solution
fraction from the mixed system, performing adsorption
treatment on 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)-(3) above may even be followed by recrystallization



proposed as techni ques by which products containing sesamn

conponents at high concentrations can be separated from sesane - 4 -
oil; however, in order to refine episesamn froma m xture of sesamn
conponents, in particular, a mxture containing sesam n and

epi sesanmi n, there have been avail abl e very few met hods i ncl udi ng

i sol ation by columm chromat ography, but such nethods invol ve

conpl i cat edr Hpaiati ons Bhe MAtLAS FOKEand NEY I £ 5k %ﬁ(’?lé mponents
guantities of the conmposition at a tinme that they feature on ycfow

ef fi ci ency(wivrahj egic dfedhe gresent daMeMdrans' S d ddrtded diiode
by whi ch epi sesamin having high in vivo activity can be efficiently
refined f rsmwdnhien meitires 0firs esain s camponent G a MEANS FER- &HEA4 NG ZTHE
PROBLEMS [ 0007] As a result of intensive studies nmade in order to

attai n thel @bbvle- st ateekrgbjsotdieheoprigsemiifvemars Houneen hdte t he
sesam n conponents, i.e., sesan n, episesanmin and di asesam n, had

di fferent U935 ES! i3 telglidolms r@gi%@smla}nd atiegesagitrerhastt ubl e
medi a, or aqueous sal utions of such nmedia. Then, the present

i nvent or s rt?rqﬁ?g]‘rﬁd itﬁTeo VU WY P P aRfASOHS R UM 2B I urads of

sesam n canponents. t hat s.in solid state or at |east part_ of

whi ch was 9m & '%seocrjjéﬁv%tgeﬁeé aftlf‘iaé? §F O B urF s SR R
and there fel t ids f the mxture to yield an

epi sesam ﬁe{égﬁrﬁ%ﬁeﬂ{ g%ie osl |C§a(r)1élva hergz |enscrlena§)e% i Vaetl?’vearécgi%ae%{aerﬁ n

content. SRAEfdLAlY of %iplﬁgﬂ{@ @étﬁﬁﬁ?goqhvoglg—rﬁ%ﬁgkﬁﬂgesré:@&ead& g ang

sesan n, episesamn and di asesam n was agueous

medi um undgyn-heatd g and thereafiter the solution was slowy cooled to
recrystallize, thereby enabling the production of an

epi sesam n-rerydrehesk omgrasd tiorew tdry mincidicreasad o elatjver-epsesan n
content. The present - 5 - inventors further found that when the
concent r at[Rateoft epfSesamea 41n dihe of Kiairegl afa Sgsamdf CONEIEIHIS3172 A
before recrystallization was greater than about 50 wt% in

parti cul arlPaltere4 sgBsrandabivehe hef Biptises arfiagte a elfatIR el COMENA i n
the crystal formed by recrystallization was remar kablgl i ncreased;
this findilfpis 1@ Cordreteion vifak ke gstdsemt | TR emtd i3 B
[0008] Thus, the present invention relates to the follow ng methods of

refining NIEERHMNT LLARAHI et MG lepi SEHH mwhie Kagaku
conprises bringing i.ntg, contact wth an aqueous, nedi um a mixture of
sesani n c&r?po@g]ncilgsﬁlha&qssanﬁ a \gﬁﬁ dgacslted} cﬁnda%rgau%ltorbgr i(’ ofd \Hi%th
isin a diP?LSa%e"te%étatlﬁ%d.th rge@?/) formng a slurried m xture, and

e |

t hereafter “separatig sol1ds fromthe m xture or performng

recrystal | iigatinn Md han agueous) nediwm tﬁereecby?lxi el g, ami 1 chem,

epi sesam n-enriched conposition with an i1’ ncreased rel ative epl sesam n

content. g% Thegretihgd ofp3efindgy epi sesamin as described in 1
above, wherein the m xture of sesami n conponents to be refined is a

m xture of( \sesqrH e oo MEmafcaMs Cleoaai 1. alt least sgsadd n and 633
epl sesam n.

(1999)

[Non-patent reference 4] Kushiro, M. et al., J. Nutr.

Bicchem., 13, 289-295 (2002)

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[Q006] As described above, waricus methods have been

proposed as techniques by which products containing sesamin

components at high concentrations can be separated from sesame



3. The method of refining episesam n as described in 2 above, wherein
t he epi sesam n-enri ched conposition has a concentration of episesamn
greater than 55 wt% preferably at |least 70 wt% based on the total
wei ght of sesami n and episesamin. 4. The nethod of refining

epi sesanmi n as described in any one of 1=3 above, wherein the aqueous
mediumis water, a water- - 6 - soluble nmedium or an aqueous

sol ution of;a; Webesvse| ubkeopBEL UMY Perilhe OBLHOLRIn T FNI AGnixture of
epi sesam n as described in 4 above, wherein the aqueous nediumis

water, an stsahoh ,catpaneRbseous pheohohl $6) W i Bhxt 8re ThentRihogy of
refining episesamin as described in 5 above, wherein the aqueous

medi um i s ethanth ord agp bgepeausn et hasod sotatbeom Fva Thebhethety ofew
refining episesamn as described in any one of 1-6 above, including
recrystal | "etmeAs hengd xdne ofobasam nox onpbmemt sh kit ¢dreaplyyedust such
mediumto yield the epi sesam nenriched conposition. 8. The nethod of
refining EpFsaedmi Heel veserThblca hedngPoret B9na -gndbovikat wherepre t hdhey
m xt ure of sefcpa]m' n co?r}Rorent s with an enhanced epi sesam n ,
concent r at Y bht had B etfiPr oyt byt eheP f of PoVF R T Bpsen qlh)a time that

di | vi he m f ' t . Oi | f at d

neat i ng. oty (R €L SOT SEERTTR IRy ol Aok By eark: oo
tallj ' i . ' ' ' t ai ni ng.

Compusi 11 oot i 2h EAnaca Shr2ctam Htbralaf AT ol LS itV

of refining @pi sesam. As: descyibed Lo &@P@y&tW%eeHné@efmpe%%?

epi sesanm n content in the mxture of sesamn conponents 1s at
64 Wt % 1G0nisdherdred hosk oimief tathpenept sesam n as described in 8 or 9

above, wherein the oil or fat having the m xture of sesamn

conponent SMERSS craMedsolreTes nTis BrOpERY®d to aci dic catal yst
[0007] As a result of intensive studies made in order to
attain the above-stated object, the present inventors found
that the sesamin components, i.e., sesamin, episesamin and
diasesamin, had different solubilities in aqueocus media,
namely, water, water-soluble media, or agueous solutions of
such media. Then, the present inventors brought into contact
with the agueous 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 sclids from the mixture tec 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 aqueous medium under heating and thereafter
the solution was slowly cooled to recrystallize, thereby

enabling the production of an episesamin-enriched cemposition

with an increased relative episesamin content. The present



- 7 - treatnment. 11. The nethod of refining episesam n as descri bed
in any one of 1-7 above, wherein the m xture of sesam n conponents
w th an enhanced epi sesanmin concentration has been produced by the
following steps: (1) perform ng nolecular distillation on a m xture
cont ai ni ng sesani n conponents that has béemr refined from sesane oil,
thereby giving a fraction in which the sesam n conponents are

enriched; atgndAs dissAi b dde fracthinm '%é"@(ﬁ{cerﬁ:r}% spt ubl e

solvent or a mxture thereof, optionally adding an alk and t hen

pr eci pi tatamdd@;&esam&h@qmm Soft sy B ith &FQABAY L S@SAM N
m xture with an enhanced epi sesam n concentration. 12. The net hod of

refining episesamin as tdesc ridedyientir altose,abdher e dthe in

epi sesam n-enriched conposition has a concentration of episesanmn
greater tirariEEwWas, priefet atly atd |duste, 70 hat %p iresednion’ ¢ hee atiale
wei ght of sesami n and epi sesam n. EFFECTS OF THE | NVENTI ON

[ 0009] Accd?Qﬂtrﬁj"ft oLt Heérsret otk oof Fhengst dxerte dmwadrit) oz #toronr efdsi ng
epi sesami n, ‘?T xture of sesanmin conponents similar in structure,

namel y, a TASAUTE ‘of BpisEsHftn dhi dtinedst Tefe Ishpoherie SEERedd on

from sesamtn nd di asesam n ca%’r:l be treated to yield an
epi sesani n=enr I Thed “Ohpodi e Wth an enhanced rel ative episesanin
content, s ]I call

epl.sesam n at CcO Cetrat
reater tHaed ueo MR e el S o DS 6 g L owing

[0010] [Fi gnet’lgodg & Ld s phdiR G shard: for the sanples of Exanples.

1. A method of refining episesamin which comprises bringing
into contact with an agueocus medium a mixture of sesamin
components that is in a solid state or at least part of which
is in a dissolved state, thereby forming a slurried mixture,
and thereafter separating the solids from the mixture or
performing recrystallization with an aqueous 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
mizxture of sesamin components which contains at least sesamin
and episesamin.

3. The method of refining episesamin as described in 2 above,
wherein the episesamin-enriched composition has a
concentration of episesamin greater than 35 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 agueous medium is water, a water-



[Fig. 2] Fig. 2 is a graph showi ng how t he epi sesam n concentration
(wt% that accounted for the m xture of sesam n conponents varied in
the sanpl es of Exanples before and after recrystallization. The

m xture havi ng an epi sesam n concentration before recrystallization

as plotted on the horizontal axis was rectystallized to provide a
final episesam n concentration (as plotted on the vertical axis).

[Fig. 3] F@luBSlésmédghaphr SAAWGE=HeW theuepbsesan n,concent T ation
(Wwt% that accounted for the m xture of sesam n conponents vari ed

when recryséalhtzati on was perforned with water, ethanol or an

aqueous et hanol solution (ethanol v/v) being used as an agueous

medi um [ ¥i gThd|néigod4of sraf gnaph showe sguhows $ hée epi Slesanim 4 above,
concentration (W% that accounted for the m xture of sesamn
conponent sWiar¢bd Whenaeerystaddlivmt i onwvaksr peaf oxhechol t homaderagueous
et hanol or an aqueous ethanol solution (ethanol v/v) being used as an
aqueous nedtePROL [FPEHEEPNFig. 5 is a graph showi ng how t he

epi sesamn COﬂgent r@éi(&n %Wt 0/%,that accounted for the m xture of

sesam n cofpolntEeVarT et whehl PRy yRRLFF$FAL T oS vARS petref g idkrve,
an aqueous .et hanol _solution (ethanol v/v an_aqueous et hanol

sol uti on +Wfi?ﬁ%31“(ih7\|)a%‘ﬁe%%gar&%§30ﬁl§ &t h%%?n%ﬁlﬁfi%rh RGP (Aol
bei ng used;ag,@n,,aqueous nedium [Fig. 6] Fig. 6 is a graph show ng
how t he epi sesanin concentration (w% that accounted for the m xture
of sesammc Fe 0ol 4 i ng. r i zati

s o6 - bertoriad b S hC or ot B R BT N B
THE | NVENTS N { 043¢ x11ie Bu@fngesami s €OMPONERN, Shhe mixtd¥e USEUsesamin
herein, the m xture of sesam n conponents neans epi sesam n contai ni ng
| i gnan conpaumsiseors ani Xt flact ag®édmhy il St gy Secd th@nad sesamin-
conpounds. The m xture of sesam n conponents to be refined usually
cont ai ns natrorhed epbsesant hobbut al so | i gnan conpounds such as

sesam n and di asesamn, as well as inpurities such as water.

[ 0012] The % ef T rte Weethodf of e f hel py esehte $avimt d Drdemyr Peedpph | @y tane
the m xtures of_sesam n conponents that are prepared by conventi onal
known net Hotst~ Bapfes TRRTeHe: Chedihet ol @5 sl betPmprRdrts with
of ficial gazette of qga anese Patent No. 3001589, which conprises

addi ng an Of g ¥ SEIPBER A T 13 et d 4 theAR thved $erd y the
| eavi ng thlg ﬂg(vglure ) stand still, then separating off the filtrate
or the overnyl ng 9 qui%ﬁsand distilling off the organic solvent to

yield lign coND, yﬁq? 1 sam n. c nen ; the neth

as descri bgg) in t%e 0 é&%%ﬁ%@ffée %f ap%{rlljérge@(%" %é\%gﬁ\%.l%ﬁ%ﬁ ;O
whi ch conpfdses, adding, @madueoys ethanol solution to scumas a

by- product to the process of sesanme oil production (the distillate

fromthe depdosdzddagiwd )Grﬂzﬁﬁé/iﬁgzir‘ﬂ% dp X e Ont0 15y anghisd 14t 2
overnight so that the solvent soluble fraction separates off in

layer, andrepr:ees i Iadiagi on ghachConpOUnssad ardri }xiel @ Hf SE5sdinin-
conponents) in the presence of an alkali; the nmethod as described in
the of fi ciaintgazetne ofmPés 2003 10256 2arA, emvihd rode & oot ¢ sesndeoxi di zi ng
sesanme oil extracted from sesane seeds by pressing, then deodori zing
and - 10 concentration.
9. The method of refining episesamin as described in 8 above,
wherein the episesamin content in the mixture of sesamin
compenents is at least 64 wt%.
10. The method of refining episesamin as described in 8 or 9

above, wherein the oil or fat having the mixture of sesamin

compenents dissolved therein is subjected to acidic catalyst



di scol oring the deoxidi zed sesane oil wth activated clay, distilling
the thus treated sesane oil wth steam under reduced pressure, m Xing
the distillate with an aqueous solvent, and perform ng precipitation
in the mxed systemin the presence of an alkali so as to yield a
conposi tion containing sesanin conponemnts at high concentrations; the
conposition containing sesam n conponents at high concentrations may
optional | y: ke dissol ved i n et hanol and subjected to recrystallization
to yield a m xture of sesam n conponents; while any of these nethods
may be enplbyethe trier y@seNtré MeIHg b i Se BN dBR NS BdL adhene
m xtures of sesam n conponents that are prepared by those nethods.

[ 0013] The @f ese€htalhamentdiresrdrav etlad rmeadyufount] ddatmiepisesatidnteanibe
selectively crystallized by dissolving the sesam n-contai ni ng

conposi ti o isnNIVEICEdreth rn ohaim detesgntacitdidrr itglsy devdrdg)rodiiend by the
treating the solution with an acid catal yst such as activated cl ay,
and addi ng @pi¥eisedi Haeed crystals to the filtrate (PCT/JP

2006/ 319493). The_refjning nmethod of the present invention can of
course be (a]%fplﬁeelaf‘?lanjtr}ﬂ DrGehricdr AL el \aiian iontg JH 78R MOnSHindmy

is obtained by selective crystallization of epise in. (Refinin
Imet hod) s p(?oer%plecf\fﬂeri etrﬂ"i‘iblﬁ‘zas% :.Re[esn vﬁ@t]ﬁ'lrt?ﬁ% Sg%‘?r%ﬁ I)&ﬁ"r'e

of sesam ent s e-refined intg .cgntact with .an agueous
medi um A]pctlger grii n |‘§lgr¥qoh$e) frr% ax({ﬂulrogn olfl’{1 sbse%lsiac%1 nt%ceo myorent s GRS T Eohtadt®
with an aqgyeous,dediym episesanmin can be refined by 1) a contact
technique or 2) a recrystallization technique. (Agueous nedi um

The aqueous Mediddp teihe wantaededidh i) e, abe JB:DERAY solvent
medi um t hat di ssol ves sesam n and epi sesanmin by different degrees and
may be exenpld fried e wiierso @l ahtoldrta S0l et ugh A dmet hanel .then
et hanol , and propanol; acetone; ethyl acetate; ether-containing

sol vent s sucdtigsi thteitrhy | thet heersaraind @gqueowesntsoliut ivarsld ker eof . One or
more of these nediuns may be used but ethanol is preferably used for
vari ous r eSS iy Rhl SEs drove tioixd ite, Wity elratanteincddwermaginioi | i ng
point to permt easy renoval after extraction, and easy availability.

| f et hanol V¥ Grfu€dus et hanol solution is used as a sol vent, they

may remain jn _the episesam n-enriched conposition w thout doing any
harm to h%nﬁ%d@omié? tHfe" e h &P It SEE i SRS hqed i 11
conpositiaon can a%veant.a ecg]usley be used as a conposition for food.

< sdl

[0014] | f dn AquedUs EtHan RTBHIY Ued B SO A6t der

to increa Act | fi.clen et r.qportion of
i nmpuriti ezz,%ntngagr%fie y,{]fbg‘I io(r)ifgre alséeegt%@c}%%%ytr%?%ﬁhaen E(;%s&tt‘i’n&)reperably at
epi sesam n- i C OMRNS 44 (+ i_sesam i it is
preferred r!Lte(e;snjr’uﬂs e—m'jlﬂﬂtgi(;'ueouséde'?{lhanﬂokl¥es siglﬂuat%i %Eo%ﬁ%ﬁ%%anlorfrgnd
concentratdiinsesseci fically, an aqueous ethanol sol ution contai ning

at least 75 v% nore preferably at |east 90 v% of ethanol. (Contact
techni que)EFFECTS IOF tie cont@ctIdechni que of above 1), the m xture of
sesam n conponents to be refined is brought into contact with the
aqueous nediQifilt o f ranardsing ricedhm xatrterd roAvhireh ddesenitxtiureerofion for
sesam n conponents is partly in a dissolved state and thereafter the
sol i ds ar essfeprre eab fgasaniie M itinteire -ofl ZesfAyirsegampandrtss similar
slightly different solubility in the aqueous medi um from ot her

conponent StTorSHTHSTY G e 1qRE Y, el ricds esdlfigsardye gnchrigk least one
epi sesamn tends to be | ess soluble. Therefore, when the m xture of
sesanin cOTPEIRIATY |32 iTught 19 L EIE (H AR AMide (R s R ted
subst ances. ot her, t han epi sesami n heco artly in .a dissqlved state.
The am)untscoofyj‘t‘:ﬁleC¥ agqtet ulsserﬁeaﬂ?ﬂhﬁetrglbcg%fgecdm?%osﬁ&qu el b Hipneed

ticul ; if 1t tity s |1, .1 .
pur 4 oS WA SR, SR i T g,

episesamin at a concentration greater than 55 wit%.

BRIEF DESCRIPTION OF THE DRAWINGS



[ 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 sd id-liquid separators such

as a filter and a centrifuge may be enpl oyed. The separated and
recovered p@ii®is are[xifged t orgdvel & 4Mxd W ®fc18esandy GHPUEY s of
wi th an enhanced rel ative episesamin content. (Recrystallization

t echni que)Examples Epi sesam n refining by the recrystallization

techni que of 2) above can efficiently enhance the purity of

epi sesami ni Risy cohipdrien. Vi tis tdhey it adtowiechiquertef )i sdxaanein The
recrystallization technique starts with dissolving the m xture of
sesami n cOMpUREH B tiehelWef )i ngtht radmirdgisbolsr rigdi urh:indey dieatdssgin
The amount of the aqueous nediumto be used to dissolve the mxture

of sesani FEEHPUHER 7 Tafbel Beinats ML el ddamlas df depaidl mfter
on the contents of non-episesgmn ingredients or inpurities in the

T xt ur e oft SeSaHI T oot o 145 & § RN GeTerRiSPSBR 5- 100
tinmes the nt. (hy. wei ratio) of the mxture of sesanjn

conmponent s- (#ér}tht(aatquuoannt% v ot rt%%ryas Fredi UM S §Jtoc§otersgrréir} Ehe
takes an ypdul.y g .1 i v, lJd_ s i onent.s or it
soneti nmes occquOsAt atéﬁ!nl{)%3 "}aaloﬁ cgs%%?rﬁtﬁal?olrrzpeoaﬁgﬁnﬁ ﬁgﬁ%diassoﬁ e, o

t he ot her ; e ARt 4 44, queqys i J NoTo IR

epi sesam nﬁﬁ%sa&l% (ratgyst alﬂlaitﬁz/ledélH i (EJL,: Ff!Lower yidﬁﬁ&%nd}oe?gf%%el ﬁazaxg%)rig

t enper at uriggfepr i s8I0} ViNng & he gragdiirgh ofi rse s R HO RN Sis the
one at which all sesam n conponents will dissolve. This tenperature,
whi ch var iesarttratierpuiwit?y) adhdthesddodngerl aforsaSaimni :GoMRONENtS @A%in
well as with the type and quantity of the solvent to be used to - 14
- di ssol veedmponisntpy efegriay whiot deghertaliareatherbeids mge pme mte Ofw itthe
solvent (100.0C if it is water and 78.3C in the case of ethanol).

This, howeder i SHGENAL fin iaty dduepusefdtipansilpedisitised @danlt he'v)
case of using a ref]ux pipe with ethanol as the aqueous nedi um

heat i ng r’rﬁ%@%@ d&re G5 19 ABRCBOIFOE WSt arting from room

tenperature,, the .t erature is elevated u 0 an _appropriate heatin
te%er at ur'e 'so tﬂaﬁqtp%e%séssarﬁ @rﬁpmg%&gwcmp%p&%ﬁ%%l ved. ’
0017]In t t st e .resul.ting solutj is,coal.ed to .
E)reci {)i tatciezﬁjtc%g%erﬁscslg%ar’r(l&%@r ;elcgrkaécl .ac%éjo nlé’:r"leéJ %gxef ct'ed dbvin Cftfo HFEemin
or be|0W1d@ﬁﬂgﬂéﬁyéqﬁgﬁxig(%h(%:fgb €§%lf£§;§9yvﬂk?Ié%f&?ﬂé&JJf%%

epi sesam n crystal . cooling te€nperature’is too Fow

(speci ficaldter,i fot¢RQIJING A %r?faﬂcqeigcﬁg %Q%n}cq 4G 190 skel Q‘@t’h(?r}}q;hle(y}lvx

epi sesam n but also the sesamin crystal wll precipitate an
purity of regirgesamsdn ds srhe iremsialmeetai.ned by recrystallization may
sonetinmes drop; to avoid this problem it is recommended to cool the
sol ution tldritghe JJowest. Foss kbl e raenpematine zone tiere ieRlartike
epi sesam n crystal can be precipitated.
concentration (wt%) that accounted for the mixture of sesamin
compenents varied when recrystallization was performed with an
aqueous ethanol solution (ethanol v/v), an aqueous ethanol
seluticon + HCl (1 N) or an aqueous ethancl solution + NaOH (1
N) being used as an agueous medium.
[Fig. 6] Fig. 6 is a graph showing how the episesamin

concentration (wt%) that accounted for the mixture of sesamin

components varied when cooling during recrystallization was



[ 0018] Subsequently, the slurry containing the thus obtained

epi sesamn crystal is separated into the episesamn crystal and the
not her liquor. For this separation, conventionally used solid-Iliquid
separators such as a filter and a centrifuge nay be enployed. In this
case, depending on the need, the episesaim crystal may be washed

w th an aqueous nedium preferably an al cohol, nore preferably

et hanol . [049]Hhel ot heyed,i quor osepapat ed of f contains sesamin, so
it is advantageously recovered for a second use as the - 15 -

mat eri al tRESE MEmERERricre CARDOR20} Ther seHRratelEmisesanmi n crystal is
then dried to yield a refined formof episesamn or

epi sesam nt&hrilched cofipusitd ornt Lrsdmiq icomrefertadl y per f or med under
reduced pressure (ca. 1-100 ) by heating at about 30-100C,
preferably at dboutSoD-IBOELT0021g Thi sy rafs ts Jadim g roweidrse means
hel ps renove the non- episesamn ingredients and inpurities in the

m xt ure of REEHAH-TtSPYEM Y ot Tt SERAHIE SR 6 dsdsesnitpinly
having a simlar structuyre to episesanin can he renmpved or_reduced in
content. ASLETeEsUY ,Sl{cﬁb AP -al T?&‘pi“’s‘é%ﬁ%éiﬁistﬂ’?@&lm
conpositia contains epi.sesamn in a ncentr.ation exceedi ng 55 wt %.
pr ef er abl y&}f‘@o\c}\%%aéosr str?DPDee brzegfe’g eodn 13 Ol(ﬁ Al g ot soe(gayn‘i lfr?cfan?m

epi sesam by d\0lgd halgndn (SR uldl &0l SRSl AAMROREN S LA D8 1, as
yg Cﬁ ents or

refined contains ver arge anounts of non-episesanin | ngre

impuritiesyetingd eciystial idZingprocediyrs. descri bed above may be
repeated as nmany tinmes as are necessary to reduce the content of the

i mpuriti espoqiSgsam mrepi Ssesamdy MedHBE o tdhephanced apiwasald may be
concentration) | f a sesam n/episesamn mxture with an enhanced

epi sesam remoncehtratiten mispeaidd cal |94 s Anise SANpYrePItSeSATEN dit ure
containing at |east 64 wt% of episesanmin is used as the m xture of
sesanm n canprareras 1w dvnvasfiimedl épicesamithdds t héepilesanintlude: the
crystal (episesam n-enriched conposition) obtained by the

above- desctaHed rfec st ired nigh prive edurie icdn dreadriifarded amanascaifiagent

thus | eading to an inprqovenent in the , .
No. 3001589, which comprises adding an organic solvent to

sesame 0il treated with activated clay, leaving the mixture to
stand still, then separating off the filtrate or the overlying
liquid, and distilling off the organic solvent to yield lignan
compounds (a mixture of sesamin components); the method as
described in the official gazette of Japanese Patent No.
3205315, which comprises adding an aqueous ethanol solution to
scum as a by-product to the process of sesame o©il production
(the distillate from the deodorizing step), leaving the
mixture to stand still 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 2003-192562 A, which comprises deoxidizing sesame oil

extracted from sesame seeds by pressing, then deodorizing and



- 16 - refining efficiency of episesamn. Wile the
sesam n/ epi sesam n m xture with an enhanced epi sesam n concentration
that can be used nay be of any type, a specific exanple is a
sesam n/ epi sesamin m xture with an enhanced epi sesanm n concentration
that has been produced by the following $Peps: (1) heating the

m xture of sesam n conponents in an oil or fat under heating; and

(2) sel ectdvetylerisd alid Zdagx LRl 53R bkly SBARS W Bctivated clay,
recrystallization technique so as to yield an epi sesam ncont ai ni ng
conposi ti omi s 1hl by enhandeds ept seisadn e concent I atd 1. s { £022] et e,

the oil or fat is preferably chosen fromanong oils or fats that can
di ssol ve sesanier arekspisesam niby thd farsnt] degr eeis: tanth Mofuaan
advant ageously be used. If the oil or fat that have the .
sesan n/ ept@E%Hi n K tRF e Wiased ek ¢ Herted thi 615 subjlectreikad system in
treatment with an acidic_catalyst (such as activated clay), one can
obt ai n t he- &gk T Bsath st bire v ¢ i any ienithric stPrepn Ssidsinf n

concentration. I Exanpl es 0023] The refining method of the present
vont | on TN L TG R G ARSI LAY (et O gt oo e

o o SRR TER: LSHEG AL, (SRS doseen.

the f0||FW@&EtéE%%étﬂoﬂﬁﬂﬁé§”§§%ﬁﬁﬁé%{§'gé“ﬁféggfvéﬁsﬂﬁ‘é%ﬂgﬁaﬁ-éﬁa

well as in Tables 2 and 3 to be set rth |ater are on a weig

basis. SabfedNrd ko recrystallization to vield a mixture of sesamin
components; while any of these methods may be employed, the
present invention is by no means limited to the mixtures of
sesamin components that are prepared by those methods.
[0013] The present inventors have already found that
episesamin can be selectively crystallized by dissolving the
sesamin-containing composition in MCT {medium-chain fatty acid
triglyceride), then treating the sclution 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 compcnents into
contact with an aqueous medium, episesamin can be refined by
1} a contact technique or 2) a recrystallization technigue.

(Agueous medium)



23456 7 8 Sesamn(% 50.57 42.12 28.20 22.44 7.87 1.86

- 11 -

The aquecus medium to be contacted in 1) or 2) above may
be any medium that dissolves sesamin and episesamin by
different degrees and may be exemplified by water; alcoholic
solvents such as methanol, ethanol, and propanol; acetone;
ethyl acetate; ether-containing solvents such as diethyl
ether; and aquecus solutions thereof. Cne or more of these
mediums 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. If ethanol or an agueous ethanol solution is
used as a solvent, they may remain in the episesamin-enriched
composition without doing any harm to humans and, hence, the
refined episesamin-enriched composition can advantagecusly be
used as a composition for food.

[0014] If an aqueous ethanol scolution is used as a solvent,
in order tc 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
aqueous ethanol sclution containing at least 75 v%, more
preferably at least 90 v%, of ethanol.

(Contact technigue)

In the contact technique 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 sclids are separated from the mixture.



31.4 32.0 Episesamin(% 48.21 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 sesanmin and

epi sesam n m xtures (sesam n/episesam n mxtures) purified in
accordance with the nmethod described in the official gazette of JP
10-7676 A. As sanple Nos. 3-8, there werk prepared and used

sesam n/ epi sesam n m xtures that were enhanced in episesamn

concent r atggns dartihe Hal |ap\ly1&g;HHat3}1Qﬁff%r%n9; %fol%b%qsi%fp &neFE'h%e% Bus

m xture (sesamn: 99.1 wmt% episesamn: 0.9 w% was m'xed wt g

of an oil mdifat from other components or 1mpur1t1es (e.g. sesamin,
diasesamin, etc.) and episesamin tends to be less soluble.
Therefore, when the mixture of sesamin components is brought
into contact with the agueous 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 cof these apparatus may be used so that the mixture of
sesamin components is allowed to 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 aquecus medium. The method of separating the solids is



(MCT;, RRKEN VITAMN CO., LTD., trade nane "ACTOR M 1") and heated at

120C under agitation until the m xture was conpletely dissolved. To

the solution, 0.4 g of activated clay (M ZUSAWA | NDUSTRI AL CHEM CALS,

LTD., trade name "GALLEON EARTH V2R') was added and the m xture was

stirred at 120C for a continuous period bt 30 minutes, then followed

by filtration to renmove the waste clay. The filtrate was recovered

and sl ow yceoalied;tcthen the bd%ﬂﬂédia&emﬁ@r%h@r%oh%QQQQQn@Q@y 45847

of episesam n (100% pure) was added as seed crystals and

crystal | i zatlion Mes ipesfkepamadorBy sadhustsi g ftihecer ystakl ceatirafuge may

peri od between 30 mi nutes and overni ght, sanples (sanple Nos. 3-8)

havi ng d|bEee&pﬂOQ@mcenﬁh&tB@@sratedpaﬁesaﬁbnvemeﬁheol1ds are dried to

sesani n/ epi sesamin m xtures were prepared. The resulting slurry was

subjected9ﬁﬁesélWGXWUQ@l@fs@ﬁ@ﬁa@mOWOm@O®@@t50WlthlanaEnbancydek&daglve

t he episesam n-containing - 18 - products to be used in the

foIIomAnge@%ﬁéﬁﬁﬁéﬁt§onFE%§nple 2] (Ethanol Crystallization Techni que
99.5 v% aqueous ethanol sol ution was

melghed |ﬁR§ﬁr¥§§69§ﬁF%Fﬁﬁé fr5 Q18Peéoo mM in capacity; the flask

was then charg% eac

Exanpl e 1; therghﬁggémlphe fﬁgéngég 35% 655&Yﬁfﬁﬁ§ég ggghggﬁfgglgHﬁ of
the m xtupe was heated, EQ@%@eﬁglg F egggeugﬂ%ﬁtgg'EatbggFFQ#in as

m nutes until the m Xture was The s n - was

stand sti kbgguetni ghknak n20Eo50 3% ttgc%ealue' Late)the epi sesamin

crystal (episesam nenriched conposition). The preC|p|tat|ng crystal

was separabedyaya&mgkeaaohlkbeahuqaeae@a@&bedlﬁh 496560k 168 ThRULEScure
The resulting crystal was finely pulverized in a nortar and a portion

of the powdesewasitakenpascatsanpl eef eeftiBe@ anakysi squibest RYsium
obt ai ned sanpl e was subjected to HPLC under the follow ng conditions

to anal yzentlke teapositi offhef agesain nfephsesamenus( HBHUCumondi bkonskd to
Col um: Inertsil ODS-3 (product of G.-SCIENCE) 4.6 x 150 mm Col um

t enper at uflé s528TeMsbiel Biphase: ofeskyRmabcohobbnanes =af: BeFkew r&t eny
1 mM/mn Detector W 290 nm The results of analysis by HPLC

are shown9FR1TEE ¥23eaARHBRESBAARES OPoiENeafpPEeNGS. ©F aAa-SpPapEsamin
shown in Fi cl.ear from Table 2 and Fi t he

conp05|t|6H§rﬁ%ﬁgﬁiFe%Fy%WﬁPFﬁ?é??oﬁnhEBehWQﬁéFrgpP§e§§ﬁ?Wln

ot L FbiBEnEhRa, t BesMLHE SR, Ot s°62RTL 01 19 TRBORD" 8086k nes the

amount (by weight ratio) of the mixture of sesamin components.
If the quantity of the agueous 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 agqueocus
medium is too large, episesamin will be recrystallized in a
lower yield.

[C01lo] 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 quantity of the solvent to be used to



- 19 - It was thus suggested that episesam n was refined fromthe
sesam n and episesamn mxture by recrystallization with ethanol. In
addition, alnost all inpurities (including diasesamn) that were not
sesam n or episesanm n could be renoved. 50026] [ Table 2] Sanple No. 1
2 3456 7 8 Before recrystallization™ 14 -

dissolve it, 1is preferably not higher than the boiling point
of the solvent (100.0°C if it is water and 78.3°C in the case
of ethanol}. This, however, is not limiting if & reflux pipe
is used and in the case of using a reflux pipe with ethanol as
the aqueous medium, heating may be done up to about 80-3%0°C.
Starting from room temperature, the temperature is elevated up
to an appreopriate heating temperature so that the sesamin
components are completely dissolved.

[0017] In the next step, the resulting solution is cooled
to precipitate the episesamin crystal. Cooling is effected
down to 50°C or below, preferably down to 40°C cr below,
thereby precipitating the episesamin crystal. If the cooling
temperature is too low (specifically, if cooling 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 episesanmin
crystal and the mother liquer. For this separation,
conventionally used solid-liquid 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 aqueous
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



Sesamn (% 50.57 42.12 28.20 22.44 7.87 1.86 31.4 32.0

material to be isomerized.

[(0020] The separated episesamin crystal is then dried to
yield 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°,
preferakbly at about 40-80°C,

[0021] This recrystallizing procedure helps remove the non-
episesamin ingredients and impurities in the mixture of
sesamin components, sc 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
welght 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



Epi sesanmin (% 48.21 54.65 69.18 75.40 89.35 95.72 64.4

_}_6_

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 1s 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 sc 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
oil 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
concentration.
[Examples]
[0023] The refining method of the present invention is
described below in detaill by reference to examples, which are
Dy no means intended to limit the present inventicn.
(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.



66.8 After recrystallization Sesamn (% 46.94 35.32 8.1 1.89 0.64
0.05 24.2 13.0

_17_
[0024] [Table 1]
Sample No. 1 2 3 4 5 6 7 8
Sesamin (%) 50.57 | 42.12:;28.20(22.44| 7.87 1.86 1 31.4|32.0
Episesamin (%) |48.21|54.65[69.18|75.40|89.35 |95.72 | 64.4 | 66.8

(00257 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 oil 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 adijusting 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-containing



Epi sesamin (% 52.36 63.37 90.78 96.58 97. 87
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products to be used in the following experiments.
(Example 2] (Ethancl Crystallization Technigue — 1)

A hundred grams of a 99.5 v% agueous 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 composition). 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 ODS-3 (product of GL-SCIENCE) 4.6 x 150 mm;
Column temperature: 40°C

Mobile phase: methyl alcohol/water = 7:3

Flow rate: 1 ml/min

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.



98.8 75.5 86.7 [0027][Example 3] (Ethanol Crystallization Technique
-- 2) Usi ng the episesam n crystal (episesam n-enriched
conposition) of sanple No. 2 (sesamn: 35.32 Wt % episesam n: 63. 37
wt% or the episesam n crystal (epi sesagi n-enri ched conposition) of
sanple No. 6 (sesamn: 0.05 W% episésarmin: 98.80 w%, both
obtained in Exanple 2, recrystallization was perfornmed in ethanol as
I n Exanpl Bt 2wéae phesi puggtetéBetrpt Seshteaiyshas refined from the
(epi sesam n-enri ched conposition) and the thus obtained crystal was
subj ect edsesarPLGRafla¢yisssanin mbxhupe eb?. r¢QOP8t Thkizebibh swatk
shown in Table 3. It was confirmed that by repeating the

recryst al¢thanebn pibcadditipe, cohsent ratl oimpirikpleesbimalwding

enhanced. .. Sanple No. 2 6 Before recrystallization
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 2244, 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 (%) 46.94 | 35.32 | 8.1 188 ] 064 | 0.05| 242 | 13.0

recrystallization | _ | .
Episesamin (%) | 52.36 | 63.37 | 90.78 | 96.58 [ 97.87 | 98.8 75.5 | 86.7

fooz27] iExample 3] (Ethanol Crystallization Technigque — 2)
Using the episesamin crystal (episesamin-enriched
composition) of sample No. 2 (sesamin: 35.32 wit%; episesamin:
63.37 wt%) or the episesamin crystal (episesamin-enriched
composition) of sample No. 6 (sesamin: 0.05 wt%; episesamin:
98.80 wt%), 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 recrystallization process, the

concentration of episesamin was enhanced.



Sesam n(% 42.12 1.86 Episesamn(% 54.65 95.72 After
recrystallization Sesamn(% 35.32 0.05 Episesamn(% 63.37

— 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 . ' Sesamin (%) 30.97 0.03
recrystallization
(second time) Episesamin (%) 68.09 99.24
[C030] From the results of Examples 2 and 3, the profiles

of episesamin concentration both before and after
recrystailization 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 wt% 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 ratic) being at 100:0, 75:25,
50:50, 25:75, and 0:100 (a 99.5 v% agueous ethanol sclution
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 equipped with a reflux

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



98.8 After recrystallization (second tinme) Sesam n(% 30.97 0.03

Epi sesam n(% 68.09 99.24 [0030] Fromthe results of Exanples 2 and
3, the profiles of episesamn concentration both before and after
recrystallization were plotted (Fig. 2). Wen the mixture of sesanin
conponents before recrystallization was epi sesam nenri ched m xture
of sesam n conponents with an episesam n content of 64 wt% or nore,
the resul tigigaepicsesam 1 5Cmyistale s @PitSas amenmeRtcled comesklven). The
had a markedly enhanced epi sesam n concentration, thus suggesting its
hi gh eff|@mdm¢y0@sw@heleﬁ%s&sam&mnﬁehmnuﬂgoWE&h@@ht[ExammPe 4p as to
(Water/ Ethanol Crystallization Technique -- 1) As aqueous

medi a, th@mesliidwang tinge epyises agme cuyed 2 1wi(eb ineserietkardchedei ght
rati o) being at 100: 0, 75:25, 50:50, 25:75, and 0:100 (a 99.5 v%
aqueous elRERGISLESOR i o kel Wsed sabiechanoltp. HBILEt prgrlaws soksona of
t hese aqueous di,a was wei ghed in an eggplant type flask of 100 m
in capaci%ﬁ‘ “HTE flrask was then charged with 2.5 g of sanple

[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
wt%) prepared in Example 1, namely, the mixture of sesamin
compeonents with an enhanced sthanol 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.

[0032] The results are shown in Table 4. As in Example 4
(Fig. 3}, 1t was suggested that the higher the ethanol
ceoncentration, 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,



No. 2 (sesamin: 42.12 w% episesanmin: 54.65 % 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 - 21 - agitation for
15 minutes until the m xture was dissolved. The solution was left to
stand still overnight at 20C so as to pretipitate the episesamn

crystal (episesam n-enriched conposition), which was subjected to

HPLC anal ysizd as i2n cBxanplaa2.1 .[63031]1FHe waae ks hahe 1Shewn dsh o 80030,
It was suggested that the higher the ethanol concentration, the

hi gher t hé 5epiSses$anism ,c @icertt,r atnicon.: 1[0Ex amelse el i\8ater / Et hanol
Crystallization Method -- 2) Usi ng sanple No. 3 (sesamn: 28.2
W % epi seésaminyle6$.]18 Bt qdr ép@mae it tBoanfleehb i guanmetyThehEf fect of
m xture of sesam n conmponents with an enhanced et hanol concentration,
recrystal Ft2ati on was perforned as in Exanple 4 to precipitate the

epi sesam n crystal ilepi sesam n-enri ched _conposition) and the thus

obt ai ned cryst & RES'SSY5] 8@%E@ t dhEpieldraiysi $hagsi y YRegnpleg 2 used,

[ 0032] The resuyl.ts are .shown_jin Table 4. As in anple 4 (Fig. 3), it
was sugge%@@d%ﬁﬁgtt ST Gher 'Re SEIRRNS ec,tc?ﬁélgﬁrt rsé?tliut‘}r‘r,og‘t Hg' i éﬁ@lﬁ) :
the concentrat. f isesamin in. th esam.n/ epi sesam n m xtures _,
t hat was g teaitsr(?ga.:%n%lybr%g%rl stal Itlozz‘fthilé:%‘; %hgl\?ve g’r ,‘”’paist a\?@sedalt?oglve 75%

suggest ed shgl Miskhallorus! Ag13N aguequs %@gﬂg%tﬁg'e%ieo%C%&%’;qnian%

nore than 50 v% of ethanol, episesam n coul sel ectivél

crystal | i zedHf (am bRl XUrg @f 7$RSafol GORRORBeRLS PRLOILE .  Fift
recrystallization, nanely, episesamn could not be refined. It Wa%/

al so conf igraed bifabnkhe fepiLsesaion6RC aRLAt LR Was gheBikabhy eggplant

enhanced by using ethanol (100% pure). The anmounts (g) of the

epi sesani nypeystlals kobtfailf€éd mierie 2a38cdtv2. 3hegflask2as then charged
with 2.5 g of sample No. 2 (sesamin: 42.12 wt%; episesamin:
54.65 wt%) or sample No. 3 (sesamin: 28.2 wt%; episesamin:
69.18 wt%), both prepared in Example 1; thereafter, the flask
was equipped with a reflux pipe and the mixture was heated in
an cil bath at 90°C under agitation for 15 minutes until the
mixture was dissolved. The sclution 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 NaCH was
found to have no effect on the episesamin concentration.
(Example 7] (Ethancl Precipitation Technique — The Effect of
Cooling Temperature)

Fifty grams of a 99.5 v% agueous ethanol solution was

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



2.21 g, 2.07 g, and 1.63 g for water:ethanol ratios of 100:0, 75:25,
50: 50, 25:75, and 0:100, respectively. [Example 6] (Ethanol
Precipitation Technique -- The Effect of pH) As aqueous nedi a,
the followi ng three types were used, the first being a 75 v% aqgueous
et hanol solution (75% EtOH), the second $&ing one to which 4 N HC1

was added to give 75% EtOH (75% EtOH + HC1), and the |ast being one

to which &INMNaGHwaheaddet g giwia n/ FEPH ( L% EOR L Maltdesakiifty
grans of one of these aqueous nedia was wei ghed in an eggpl ant type
flask of 1@QIH wit;capdcidasmiirhe ¥4 a3k widy theraaharged Wizt h s2s5md nof
sanple No. 2 (sesamn: 42.12 wt% episesamn: 54.65 wt% or sanple

No. 3 (segdnmiznwi28. Zpits¥s sapirseeanilt wE3.)18 bottd) prizptbhrcpr dparedmpne 1;
Exanple 1; thereafter, the flask was equi pped with a reflux pipe and

t he ni xt urrdongs fieaqt edhen famdi IWasatdgvarre0Cwinder agiftlatd erpeornt5the
mnutes until the m xture was di ssolved. The solution was left to
stand sti FIRX3VEenivgift NS tEOC 190 ads Hid peddi pitt J0ECt nedepi sesaathon for
crystal (ﬁgisesaqin-en&%igﬁgaconposition), whi ch was then subjected

to HPLC aral ysi$&s iw % X FEIZFPh & L8 SdVES - ar & Nehewr Ut opi as

5. It was gested that .epi.sesam n._was refined hy crystallization in
t he aqueo&%Hgiﬁéhgﬁagb &Fﬁg& giﬁ‘ﬁhgqg&ﬁiﬁpgﬁrbﬁl%fﬁ BET 5meeﬁa%§éﬁ
was found . o effect t epi ami_n_concentrat.iqn. npl e
7] (Ethangﬁggpgéﬁg%té?¥%ﬁ’Téc hf%ﬁ% P%éﬁﬁegéfF%c?%ogEE%ékﬁﬁﬁth¥%e
Te"per?tU%%hsesamian&E%t%ﬁam%pﬁ%e%a%gn5@%%ﬁ%%%ﬁp%%m Ranql, ol uki,an
was wei ghed in an eggplant type flask of 100 ml in capacity; the -
23 - fl askbaag ridierchasged idrys2a3 §:6f 3epplsapNect2d( $esamri:

42.12 w % episesamin: 54.65 w% or sanple No. 3 (sesamin: 28.2 w%
epi sesam rna89Ysi& w=0gin etampiree@ared in Exanple 1; thereafter, the
flask was equi pped with a reflux pipe and the m xture was heated in

an oi |l batlR03t190C Oiice remgilttat iagm fstrowbb im Auibes sunt Whehheampikeuie. 2
was di ssol ved. The solution was left to stand still for 4 hours under

di f f er ent "ESnmpeest utd cc GRRNIAENGIS tE20Co AP igng am20C)ns G has epd sesamin
precipitate the _epi sesam n _crystal (epi.sesam n-enriched conposition).
The obt ai F&SEfits OPARLREEr st FISWaS teHdn zaliiected 1o tHRER adenfsiog the
as in Exanple.2. [0034] The results are shown in Fig. 6. Wien sanple

No. 2 was USed % FEMBEHEEREFaL PG TP TapeGEaRFAPLA (e dpiGogdrinre of
crystal o i recrystall.ization S _not dependent on the .

cool i ng t%%%gﬁggugﬁy'ogﬁévgrﬁl %eﬁnégﬁgggcﬁg.eglﬁgsﬁp%Fqun§Fn§§§§ﬁPH)

conponent g, {1 .an f%'?ﬁéar&%%%e%&izfaﬁﬁé.%g?é%fc%gﬁ%'%%%%%og%m mé% ﬁﬁ%’e SH¢n

concentration of episesamn in i'Sesamn cryst crease
in the orders0h12QGs>Acteense@0Cn S cSWgestd PgoEh8L 4o¢ 5 _2p°c, thus
recrystallization should preferably be perfornmed at about 20C. The

anount s ( @ugeksthe cepinsesaddt verystialzehbal Reduwver @ rt63 %1132 9,

and 2.01 g for 20C, 4C, and -20C, respectively. | NDUSTRI AL

APPLI CABI pbeTYor8@35kln aboder 2t06Ct ef The epbsesaniq) ha¥i tgeheghskpamino
activity froma m xture of sesam n conponents, in particular, a

m xt ure ceomvatailngbsedardn vard épicSesiamiln 22t lger enkiave OBeen favrai2l0db) e4°C,
very few nmet hods, such as col umm chromat ography, that not only

i nvol ve cémpl redfed vpepactonslbut which al so

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
available 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 efficiency4 so i nexpensive and

hi gh-vol une use of episesam n-enriched conpositions has becone

possi bl e. yieddr sGehl Maall AametiRad0br ehbnBeeRri$8SaMR WhikGhe that
conprises bringing into contact with an aqueous medi um a m xture of
sesani n caipgnertsutrkabnily ilpwa cFdiicdestgte oh atdoeashcpakt taf twhi ch
is in a dissolved state, and thereafter performng recrystallization
with an agpesesamedi umfiniemey tyicel difnghanpepssesatinveantoahed
conposition with an increased relative episesamin content. 2. The
met hod of SPéferRipRg nepinsasiridh casporsditngntoheanm bhighheréanitvke

m xture of sesam n conponents to be refined is a mxture of seaam n
conponent $PHIEERTEANCANES At ClRdade s8samRdahd epissevari procgduThein

met hod of _refini epi sesam n aaccording to claim2, wherein the
epi sesani (-8 r?é%38188ﬁﬁosﬁpi&Heﬁ§§“§188n68ﬁtPéQPGNOéPmépP§€s§§in
greater than % preferably at l.east 70 wt% based on,the total
wei ght ofg ééggﬁﬁagngggﬁfgggaﬁ%wpoS&%l?ﬁé g@?hgﬁcBFerBPFﬁthe'

epi sesam n according to any one of clains 11, wherein the aqueous
mediumis water, a water-soluble nediumor an aqueous solution of a
wat er - sol ubl e nedi um 5. The nethod of refining episesam n according
to claim4, wherein the agueous



mediumis water, an al cohol, or an aqueous al cohol solution. 6. The
met hod of refining episesamn according to claimb5, wherein the
aqueous nediumis ethanol or an aqueous ethanol solution. 7. The

nmet hod of refining episesam n according to any one of clainms 1-6,
including recrystallizing the m xturez®f- sesanmi n conponents with the
aqueous nediumto yield the epi sesam n-enriched conposition, 8, The
met hod of refining episesam n accordiAagdg$o any one of clains 1-7,
wherein the m xture of essam n conponents with an enhanced epi sesam n

concentrati n ha ﬁ g_oduced by the follow ng steps: (1)
di ssol vi ng r%&‘?} o YrelsunginigrstBithidomprinesdninging ioto chstactmitien

heati ng; armtué@)a rseelien ta Mikyte OF YeihAld éo%dp’&gexﬁp H?a%%@{ﬂ 5‘ ¥ HEANS Rhends
recrystallizat {1 techni que so as to -
epi sesani n-"¢9 ﬁt\é{ ER R %Qﬁsﬁb@i’ %t@t%rﬁﬂ@\ﬁhtalﬁaf@np@f@hmng@drysiplilmeamtm an aqueous

concent r at irsedjund) . tdrebynBtiNQE Afepisedainit BicRR qJ,di m
8, wherein the epi sesam n cont gnst a|nn the m x&ﬁﬁml&h @/gtgs m%as%@réatﬁe

conponent s TSR QEE 64 wt %

2. The method of refining episesamin according to claim 1, wherein the mixture of
sesamin components {o be refined is & mixture of sesamin components which contains at
least gesamin and episesamin.

3. The method of refining episesamin according to claim 2, 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 epigesamin.

4. The method of refining episesamin according to any one of claime 1-3, wherein
the aquecus medium is water, a water-soluble medium or an aquecus solution of a
water-soluble medium,

B, The method of refining episesamin according to claim 4, wherein the aqueous
medium is watsr, an alechol, or an agueous alechol solution.

6. The method of refining episesamin according to claim 5, wherein the aqueous
medium ig ethanol o¢ an aqueous ethanol solution.

7. The method of xefining episesamin according to any one of claims 1-6, including

recrystallizing the mixture of sesamin components with the aqueous medium to yield
the episesamin-enriched composition,

8. The method of refining episesamin according to any one of claims 1-7, wherein
the mixture of sesamin components with an snhanced episesamin concentration has
been produced by the following steps:

(1) disgolving the mixture of sesamin components in an oil or fat under heating; and

(2) selectively crystallizing episesamin by means of a recrystallization technigue s0 ag to



10. The net hod of refining epieesanm n according to claim8 or 9,
wherein the oil or fat having the m xture of sesam n conponents

di ssolved therein is subjected to acidic catalyst treatnent. 11.The
nmet hod of refining episesam n according to any one of clainms 1-7,
wherein the m xture of sesam n conpenefts with an enhanced epi sesam n
concentrati ncgas been produced by the follow ng steps: (1)

per f or m ng 1 ¢ BF PP P FORAIRINE o rromppsitianur with o renai eritngcele SepideBamin
conponent s tdménthatsonbeen refi ned from sesame oil, thereby giving a
fraction in which the sesam n conponents are enriched; and (2)

di ssolving the fraction in water, a water-soluble solvent or a

m xture thePeof, Bt imildd yf aefiiing epsesdiial boco@ifk bheainy ‘BFivFﬂeEéihi g
t he seean ng L el esam.n/ epi sesamin mxture wth an
enhanced epi ﬁsigészg%ﬂﬁ&%%r? g ie}lnf:tmra glt]%gﬁe. of Sisf.m:ﬁ'ﬁ"é‘%r?ﬂ?’ﬁ%& ahfeapk84 Withg

epi sesam n according to claim11l, wherein the episesam n-enriched
conposi ti onihas arkeon&Rs sfabd e DL R ES.a: ater than 55 wt %,
preferably at |east 70 wt% brgis?ge l%e(r;ig ﬁ‘ea%?dg{hg %A/‘g?l&hé mb:%]’ “g'\??d?ntvﬁ? odl Yy

epi sesani n. aving the mixture of sesamin components dissolved therein is subjected to acidic
catalyst freatment.
11. The method of refining episesamin according to any one of claime 1-7, whersin

the mixture of sesamin components with an enhanced epigsesamin concentration has
been produced 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
componenta are enriched; and

(2) dissolving the fraction in water, a water-soluble solvent or a mixture thereof,
optionally adding an slkali, and then precipitating the sesamin components to yield a
gesamin/episesamin mixturs with an enhanced episesamin concentration.

12, The method of refining episesamin according to claim 11, wherein the
episesamin-enriched composition has a concentration of opisesamin greater than 56
wt%, preferably at least 70 wt%, based on the total weight of sesarmin and episesamin.



