- 1 - SPECI FI CATI ON A PROCESS AND AN APPARATUS FOR PRODUCI NG

EPI SESAM N- RI CH COVWPCOSI TI ONS  TECHNI CAL FI ELD [0001] This invention rel ates
to a process and an apparatus for produci ng epi sesam n-rich conpositions
that contain episesanmin in concentrations greater than 50 wt % nore
specifically, this invention relates to process and an apparatus for
produci ng epi sesanin-rich conpositions that contain episesanin in anounts
greater than 50 wt% preferably 60 wt % and upward, nore preferably 70 wt %
and upward, by subjecting sesam nSBECAFIEATAON- cont ai ni ng conposition to
epi merization so that_ the sesamin is eginerized to yie

| d_an
epi sesam n-enri ched, %e%%f?ﬁ’%ﬁsa‘}PéPeﬁ' MY EQR rﬁ%%DUW§?ure, and t hen
recrystallizing the epinerized, m i ] nd sesam n.
BACKGROUND ART [0002] Epis Wﬁ%ﬁ%%f@?e@%‘ﬁéﬂ&gesam n. To be nore
specific, 1,1 optically active conpound having the structure
representﬁﬁg‘yﬁlﬂcg\?‘nalﬁ”: [0003] [Formula 1] O / O HO _HL\ / O

[0001] This invention relates to a process and an apparatus

for producing episesamin-rich compositions that contain
episesamin in concentrations greater than 50 wt%; more
specifically, this invention relates to a process and an
apparatus for producing episesamin-rich compositions that
contain episesamin in amounts greater than 50 wt%, preferably
60 wt¥ and upward, more preferably 70 wt% and upward, by
subjecting sesamin or a sesamin-containing composition to
epimerization so that the sesamin is epimerized to yield an
episesamin-enriched, sesamin- and episesamin-containing
mixture, and then recrystallizing the epimerized mixture of
episesamin and sesamin.

BACKGROUND ART

[0002] Episesamin is a stereoisomer of sesamin. To be more
specific, sesamin is an optically active compound having the
structure represented by formula I:

[0003] [Formula 1]




2- [0004] and episesam n, an isoner of sesamn, is an optically active

conpound having the structure represented by fornula Il: [0005] [Fornula 2]
O/ \O HO HL\/ OIll [0006] As is clear fromthe two fornmnulas,
sesamn has a symetrical structure in the plane whereas episesam n has an
asymetric structure. [0007] Sesamn is one of the principal |ignan

conpounds in sesane and is contained in"sesane seeds in anobunts of 0. 1-
0.5% In contrast, episesam n does not naturally occur in,6 sesane seeds but
when sesahB0B# obtﬁgﬂeapb§eﬁP@§§Pn§ni%SOE§§SBE BArPBRIR -t A€ &Pep of refining
to salad oi|.of . higher. purity an he.lik sesam n _under goes epi L zation
to orve  SBHiSentyrastiyB boh¥elfi, hakinb,ErenstribEptR. cepReseRiea by an ne
refined f£8 the iftined sesanme oil are known to contain sesam n and

epi sesamn Tn propoftions of nearly 1:1 by weight ratio (non-patent
reference[(i?0 iOOP§$rﬁﬁﬁﬁrbTE”ts Wi th mxtures of sesam n and epi sesam n

(at ca. 1. % ve reveal ed various physiol ogical activities of sesam ns

i ncluding, for exanple, the action of iRRjbiting A5-

II

[0006] As is clear from the two formulas, sesamin has a
symmetrical structure in the plane whereas episesamin has an
asymmetric structure.

[0007] Sesamin is one of the principal lignan compounds in
sesame and is contained in sesame seeds in amounts of 0.1-
0.5%. In contrast, episesamin does not naturally occur in
sesame seeds but when sesame 0il obtained by pressing is
passed through the step of refining to salad oil of higher
purity and the like, sesamin undergoes epimerization to give
episesamin as a by-product (non-patent reference 1), and
sesamins refined from the refined sesame o0il are known to
contain sesamin and episesamin in proportions of nearly 1:1 by
weight ratio (non-patent reference 2).

[0008] Experiments with mixtures of sesamin and episesamin
(at ca. 1:1) have revealed various physiological activities of
sesamins including, for example, the action of inhibiting A5-

unsauration enzymes (non-patent references 3 and 4, as well as



unsauration enzynes (non-patent references 3 and 4, as well as 3 patent
reference 1), anti-oxidizing action against lipids (patent references 2 and
3), antihypertensive action (patent reference 4), the action of inproving
hepatic functions (patent reference 5), the action of scavenging active
oxygen (patent reference 6), the blood ﬁhglesterol | owering action and/or
chol esterol lowering action (patent references 7 and 8), the action of in
vivo stabilization of highly unsaturated fatty acids (patent ref erence 9),
and t he aEPFSHtoFeSPW@ﬁﬁ &é §P$&n8§§dﬂFéﬁﬁdPFﬁRPﬁga@ﬁ&f‘éﬁt 1i@ddsence 10).

[ 0009] Re ea%udl s_have al so re aled the differences betmeen thq_S

phyS|oIog tF9 FF&?CSF §e§§ﬂl an&nté §§§§ﬁpﬁlvﬁbﬁc (Paten
adn1n|stereg ora% 4§n h,a aﬁkﬁyure f. s%%gn1n %PE? E %?a 1:1) were
shown to RSVE-®EGEh *dn |H vivo 1 ds 6HP o a e@ﬁblt ﬁg¥%ﬁ' epi sesamn

1L or Gapg g oL lgash Qgefciems[%th% b B HEANY Dot RN

ref erence ere rats separat e

admi ni st oy pdeand! Lol oResy! Riand ol S63ITLR ol dehe P U iShon no

that episeSamn mar i ncreased t ene expression and zymatic

activity QBd?oroéh@%'sQ'&r%ﬁZYLmr'ﬁgt I&%t'm‘ﬁer( pat rd G- lddy Sesag n and

that there was no difference between sesamn and episesamn in terns of

activity gor kRBi Bctiba b2t tin 8k %)(:%Ui@i@:%tﬁ%n ofPHiQMH1y an%ra%]ﬁeat@d
These are a few of the reports that have recently been made of the

benefi ci aputelf aetiasof papients a@iferenc@0b]], Malghate @ tivh RFORPERENANg

sesane |ignan production include extracting sesane oil with organic

sol vent s stieknass @&romhdripkigg Mpdtand refadeineee,100et rol eum et her and
[0009] Recent studies have also revealed the differences
between the physiological activities of sesamin and
episesamin. For example, rats administered orally with a
mixture of sesamin and episesamin (ca. 1l:1) were shown to have
such an in vivo distribution that the transfer of episesamin
into organs was at least twice as much as that of sesamin
(non-patent reference 5). 1In addition, experiments where rats
were separately administered orally with sesamin and
episesamin yielded a report showing that episesamin markedly
increased the gene expression and enzymatic activity of B-
oxidation enzymes in the liver as compared with sesamin and
that there was no difference between sesamin and episesamin in
terms of activity for inhibiting fatty acid synthases (non-
patent reference 6). These are a few of the reports that have
recently been made of the beneficiary effects of episesamin.
[0010] Methods so far proposed for sesame lignan production
include extracting sesame oil with organic solvents such as

alcohol (e.g. methanol), acetone, petroleum ether and

acetonitrile, or mixtures of these solvents with water, as



acetonitrile, or mxtures of these solvents with water, as 4 well as

subj ecting sesane oil to nolecular distillation (patent reference 11).
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[ Non- patent reference 6] Kushiro, M et al., J. Nutr. 5 Biochem, 13,
289-295 (2002) DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE

| NVENTI ON [ 0011] As descri bed above, episesam n has been reported to have
beneficiary effects. Among nethods so far known to be available for
obt ai ni ng epi sesami n-rich conpositions_ t at contain episesamn in

concentrations greater than 50 mﬂ@bls e process of isolation from an
epi sesam n-cont ai ning m xture by, exanple | unm cRron%hography
However, those methods involve coﬁbPFESFed 65er§§?oﬁg5 400 is nore,
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Pr OCESS apéoﬁﬂ app éEtHESEPﬁﬁ GORYELE Sgéﬁghgahﬁhohgg'ESER”EQ ok REquel
epi nmeri zatr on nd then recrys?allze the RPhSE contai ni ng

“m xture, at aj sesa pLapQLt i on
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and UpmﬂééalpabiéefQﬁsbﬁtainiﬂg PHbé@hﬂEh Qichhéoﬁﬁéﬁﬁkﬂoﬂﬁdthsﬁ'5653"1n
can be produced conveniently an hi gh yield MEANS FOR SOLVI NG THE

PROBLEMS éQQﬁglnAﬁgﬂségéﬂhh oh tbheeatyatsbHdi greARde itRafr €0 wit@ iattain
t he above-stated object, the present inventors found that sesam n and

epi sesam théaprécééer ept isoldbibht F€6mi An epikasBm3Acebhit@dndhlgS mekthidts.

Maki ng use of this difference
by, for example, column chromatography. However, those
methods involve complicated operations and,bwhat is more, they
can yield so small quantities of the composition at a time
that they feature only low efficiency. Therefore, it is
desired to establish a production process and apparatus that
are more convenient and feature higher yield.
[0012] An object of the present invention is to provide a
process and an apparatus that convert sesamin into episesamin
through epimerization and then recrystalize the sesamin- and
episesamin-containing mixture, whereby a composition that
contains episesamin in a proportion greater than 50 wt#%,
preferably 60 wt%¥ and upward, more preferably 70 wt% and
upward, on the basis of the sum weight of the sesamin and
episesamin can be produced conveniently and at high yield.
MEANS FOR SOLVING THE PROBLEMS
[0013] As a result of intensive studies made in order to
attain the above-stated object, the present inventors found
that sesamin and episesamin had different solubilities in
certain specified oils or fats. Making use of this difference

in solubility, the present inventors tested the



in solubility, the present inventors tested the 6 recrystallization
technique in the specified oils or fats and found that episesamn could be
separated froma mxture of sesam n and episesam n having simlar
structures. Thus, the present inventors established a nethod conprising the
steps of dissolving under heating a nixéuge cont ai ni ng sesam n and

epi sesam n (which is hereinafter designated a sesam n/episesam n m xture)
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The presen |nven ors und epi meri zi'ng Sesani n

by aC'd!Cﬁfé%éh¥$in%éﬁﬁbgﬁPéﬁ%hBﬂlﬁﬁahda mstugclba griainn st s, of

pr oducti o eplr sesamn-ric conposli tions COI’ eplrneri z tion b

this aCidFEssGf%éhﬁsﬁn&éfahgﬁﬂinﬁﬁﬁ ﬁ?ﬁ?h? de¥htls Pﬁgtgg QindHe afb

recrystallization in the specifiéed ol ena e present

'nventorseﬁﬂségﬁﬂﬂﬂ|(ﬁﬂl&ﬂelgrﬁéfainhﬁféﬂtH@Ql&ﬁh@@d BrOduces a
sesam n/epi sesam h m xture containing an increased proportion of

epi sesam BeshPAPbphBeshfih, miR@uRPEGSERt ahnvent 8ks ra¢dophadthiea fol I owi ng
approach (1) or (2? to establish a nethod by which conpositions containing

epi sesam petfysealenkingi €Ae gobeatébn EleR bHawt ¥pipeshdiabwi160 wt % and

upward, nore preferably 70 w % and upward, could be produced conveniently

and at hi ghystallize selectively, whereby a composition containing
episesamin in a proportion greater than 50 wt%, preferably 60
wt% and upward, more preferably 70 wt% and upward, can be
produced conveniently and at high yield. This has led to the
accomplishment of the present invention.
[0014] The present inventors also found that the technique
of epimerizing sesamin by acidic catalyst treatment with could
be utilized for industrial production of episesamin-rich
compositions. Accordingly, epimerization by this acidic
catalyst treatment was combined with the technique of
recrystallization in the specified o0il or fat, enabling the
present inventors to accomplish the present invention which
produces a sesamin/episesamin mixture containing an increased
proportion of episesamin.
[0015] In short, the present inventors adopted the
following approach (1) or (2) to establish a method by which
compositions containing episesamin in concentrations greater
than 50 wt%, preferably 60 wt% and upward, more preferably 70
wt% and upward, could be produced conveniently and at high

yield, as well as an apparatus to be used in the method. This



yield, as well as an apparatus to be used in the method. This 7 has led to
the acconplishnent of the present invention. (1) The step of acidic catalyst
treating sesamin or a sesam n- containing conposition (including a
sesam n/ epi sesamin mxture) to epinerize the sesamn and the step of
causing episesanmn to selectively crystgllize fromthe resulting mxture
contai ning both sesam n and epi sesamin (which is hereinafter designated a

260 profaEe 159 Gamthe ACGIMAIRE RS s iR FERATE TG @oncent T at | on.
2) A NgVA=Te]l ' | %t | eed, | ' bj ected
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pi sesam ff 3“3 | “than epi ses:
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appl i cabl @ p3@e3EINE RicS @AW il @Y s tH 190 A Frdie 1L TRl fHF obt ai ned
by ot her nethods such as specifiéd réfining and extracting nethods. [0016]

I'n additi gAxtule RoATRANinY PN SAMAIPRAME FbisaRa(id UwWHRPris$i g an
I Sonerl zi ng unit that epl neri zes sesanin either on its own or as the

sesam n coRiRIha¥ted RIYNATRDHE &Yl riyBHIGEddnnh byiaairt © watnd 3sd

treatment, a crystallizing unit that recrystallizes the sesam n/episesanin

m Xt ur e usifngearyeitaldriZattiomtea ddnbitheshamals aynprodiadd gt he

I sonerizing unit with the crystallizing unit; nore specifically, the present

I nvent or s ceepelsdidcdnarthegiparoaitesins episesamin at high concentration.
(2) A sesamin/episesamin mixture is used as a feed, which is
not subjected to the acidic catalyst treatment but simply
subjected to recrystallization in an o0il or fat so as to
produce a sesamin/episesamin mixture containing episesamin at
a concentration greater than 50 wt%. The sesamin/episesamin
mixture which is to be used as a feed in this method may be
one that is obtained by epimerizing sesamin through acidic
catalyst treatment; applicable sesamin/episesamin mixtures
also include ones that are obtained by other methods such as
specified refining and extracting methods.
[0016] In addition, the present inventors developed an
apparatus comprising an isomerizing unit that epimerizes
sesamin either on its own or as the sesamin content of a
sesamin-containing composition by acidic catalyst treatment, a
crystallizing unit that recrystallizes the sesamin/episesamin
mixture using an o0il or fat, and a fluid channel communicating
the isomerizing unit with the crystallizing unit; more

specifically, the present inventors developed an apparatus

comprising a reactor (mixing vessel) for mixing a sesamin-



conprising a reactor (m xing vessel) for mxing a sesamn - 8 containing
oil or fat with an acidic catalyst to effect an isonerization reaction, a
crystallizer (crystallizing vessel) for performng recrystallization, and a
ftuid feed pipe (fluid channel) for feeding the reaction solution fromthe
reactor into the crystallizing vessel, ghe fluid feed pipe optionally
having a filtering nmeans. The present inventors confirnmed that using those

appar at uses a.sesanin/epis%g m n.m xture . gontainin £ | ses 4} %ﬁlhigh
[ f at

concent r atPBNABIPE B LoSfaitfdd Wi oAl REIEISAHAE Hicisil
conveni ent;l . hi el d and | t | efi t he
appar at us Logneiizdnich Feaidich S st Al At e TR v By
means of r LY I QR, st on I, 3 ' ' :
Concent r at Enbert oAbl R A TR o e A N S AT R
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conpositions that contain episesamn at high concentration. [Fig. 2] An
exterior wa@Wnygh@WAd tatiePadait ahe e stiitariaiven tdrd ooFriaseid
I nvention for producing conpositions that contain episesamn at high
concent r atthant. uédyg ehSebelppdrties],: aprsediatiing’e piEyadits mikturedneri zi ng
unit; 3: recrystallizing unit; 4. filtering neans; 51, 52: fluid channel
containing episesamin at high concentration could be obtained

from the sesamin-containing oil or fat conveniently and at

high yield and this has led to the completion of the apparatus

of the present invention.

ADVANTAGE OF THE INVENTION

[0017] By means of the present invention, compositions

containing episesamin at concentrations greater than 50 wt#%

can be industrially produced from sesamin or sesamin-

containing compositions conveniently and in high yield.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] [Fig. 1] A schematic view showing an embodiment of

the apparatus of the present invention for producing

compositions that contain episesamin at high concentration.
[Fig. 2] An exterior view showing an embodiment of the

apparatus of the present invention for producing compositions

that contain episesamin at high concentration.

Key to Symbols

[0019] 1l: production apparatus; 2: isomerizing unit; 3:

recrystallizing unit; 4: filtering means; 51, 52: fluid

channel

BEST MODES FOR CARRYING OUT THE INVENTION



BEST MODES FOR CARRYI NG OQUT THE | NVENTION 9 - [0020] (Epinerization) The
production process of the present invention starts wth epinerizing sesamn
or a sesam n-containing conposition so that at |east part of the sesamin is
epi nerized, thereby preparing a mxture containing both sesam n and

epi sesanmn. Sesanmin or the sesam n-containing conposition that serve as

the feed can be isolated fromw thin sesane seeds or refined from sesane
oi | by known nethods. Typically, the following procedure can be taken.
[0021] Fi F49204n exfﬁaé@eFHEaﬁﬁPH conponent of which is the

sesam n- cont ai ni ng conBosLtlon to be u%ed in the present .invention is
obt ai ned from SRE€aRECGNFL198 PRPSe8RJOL LREr REEFA taﬁBVEBﬁ&QHtﬁéﬁFﬁé st eps

are perforned USLng yarious ganlc solvents _that are. substanti %
5 ion

i sci bl B b ABLBEEHELNG; Pegil RhPEhacﬁﬁSES?iLPaEf’n’éﬁ&n&Pgs8P0‘8°FH$ »
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be used i I NVention na ron1ses e Ol o this

end, Sesa§§s§h£n'3rn¥ﬁ§dse Qh&ﬂrg¥¥tﬁﬁhﬁn§ goﬂ? %E@188|¥ﬁBEss€§QE'%Eed above

and the mxture Is therea ter t to st ow t enper at ur e;

m xture I§néhéeeauebﬁ%sd1§elahaaef§eﬂac&&heﬂ Qgshﬂe dadds o¥elBgdnguch as
centrifugation and the solvent is evaporated away fromthe sol vent

fraction. fﬁ@heséﬁﬁﬁéfb§§|by kfABFAMe®hbdsl. S @yﬁi@big§ | Bné- %@l!%bﬁﬂ%s

preferably 6-8 vol unes, of
procedure can be taken.
[0021] First, an extract the main component of which is the
sesamin-containing composition to be used in the present
invention is obtained from sesame 0il. To this end,
extracting and concentrating steps are performed using various
organic solvents that are substantially immiscible with sesame
0il and which can extract and dissolve the sesamin-containing
composition. Examples of such organic solvents include
acetone, methyl ethyl ketone, diethyl ketone, methanol,
ethanol, etc.
[0022] Alternatively, an extract the main component of
which is sesamin to be used in the present invention may be
obtained from sesame o0il. To this end, sesame o0il is mixed
uniformly with any of the solvents mentioned above and the
mixture is thereafter left to stand at low temperature; the
mixture is then subjected to phase separation by the usual
method such as centrifugation and the solvent is evaporated
away from the solvent fraction. More specifically, sesame o0il
is dissolved in 2-10 volumes, preferably 6-8 volumes, of

acetone, and the solution is left to stand overnight at a



acetone, and the solution is left to stand overnight at a 10 suitable
tenperature that depends on the type of the organic solvent used; the
tenperature nmay be subfreezing, typically at -10C or below, preferably at
-20C or below, say, at ca. - 80C. As a result, the oil conmponent fornms a
precipitate and the organic solvent is @{stilled off the filtrate obtained
by filtration, whereupon an extract is obtained that contains sesamn as a

T TP 092 AL ] e BESATE Ol S S Wl e L e
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contains sesamn as a nmain conponent. |If desired, supercritical gas

extracti OfiNRYatheneMin@yeihpdndd?d lexitradtt Hes dudind Shdth@ontains
sesam n-containing conposition as the feed to be used in the present

i nvent i onsegaibe agblaaimadesh Rvnipoaintng themin accordance with the usual
met hod such as col um chronmat ogr aphy, hi gh-performance |iquid

chr omat ogfaphp,] r ecayleanatiatelyn), sdisaime lodlli A% milx@d @rdlthtot methanol

countercurrent partition chromatography, etc., so that the desired mxture

i s isol at ed. hot ethanol; the mixture is then left to stand at room
temperature and the solvent is evaporated away from the
solvent fraction. Specifically, sesame 0il is mixed with 2-10
volumes, preferably 5-7 volumes, of hot methanol (at 50°C and
above) or hot ethanol (at 50°C and above) and extraction is
performed under vigorous agitation. Subsequently, the mixture
is either left to stand at room temperature or subjected to
phase separation by the usual method such as centrifugation
and the solvent is distilled off the solvent fraction,
whereupon an extract is obtained that contains sesamin as a
main component. If desired, supercritical gas extraction may
be employed.
[0024] From these extracts, the sesamin-containing
composition as the feed to be used in the present invention
may be obtained by treating them in accordance with the usual
method such as column chromatography, high-performance liquid
chromatography, recrystallization, distillation, ligquid-liquid
countercurrent partition chromatography, etc., so that the

desired mixture is isolated.

[0025] These isolation methods are described more



[ 0025] These isol ation nethods are described nore - 11 specifically. The
extracts nentioned above are recovered by high-performance liquid

chromat ography on a reverse-phase colum (ODS) using nethanol/water (60:40)
as an eluant; after distilling off the solvent, the resulting crystal is
subj ect ed to recrystallization fromethanol, producing sesamn or a
sesami n-cont ai ni ng conposition that can be used in the present invention.

[ 0026] The sesane oil to _be used in the present invention nay be a reflned
product ofPPFifAGapeya cF'H&eeﬁFGGGEF B‘SP&FHB&d gboyRy age TREOYLZGEs Pt
sesane 0|% 8£oduc%80n ErloE ﬁgolorgtlon | f desired, sesage oil may be
repl aced By3"sBSEABTEEBHS Fqgéga TemR °?§8§5¥e°§e8d§eV95§Fwﬁ' €il has
been expr gss ed t esidual oil co ten 1 n _t hi e, the
sesans segorop' LoBshotria' néshaBBl/arel 4ERiADng="oh EluaRlea teE oved
by extraching;hishieoks!gheTRBRSLAYS Blle éemgg}agn rykRL11AMRLG A8 40f |

t he solven S nen above ™ in cohnect ion Wt ct ron~from esane

Aft er Seearfgeggsigilﬁés&ESBlnghegkﬁagelthpgﬁghﬁﬁﬂphgﬁsaﬁQngg wom the

| i quid extract evaporation or th extra a[0027]

From the 5Qeam@ﬁeeaﬁeglﬁeﬁaneoassg1%&bhaehatse§ﬁ”3e &3kKa %ﬁtE%%tPQ%s%h%de

formof sesane oil, one can obtain sesamn or the sesam n-contai ning
conposi ti @RvBMt&ofil M I ar technique. Note that sesanmin obtained from
Asiasari Radix is conparable in effectiveness to the sesam n obtained from

sesame seedez63esanmpheakesamnd 5e@3ak8 Bel usa@dihhene ppkiseak! ¥ nvasitive forns

can al so be enployed in the present invention.
may be a refined product or it may be a crude product obtained
at any of the stages of sesame o0il production prior to
decoloration. If desired, sesame o0il may be replaced by
sesame seeds or sesame cake (sesame seeds from which oil has
been expressed to a residual oil content of 8-10%). In this
case, the sesame seeds or sesame cake may be crushed depending
on the need, followed by extracting in the usual manner using
any solvent, for example, one of the solvents mentioned above
in connection with extraction from sesame oil. After
separating the extraction residue, the solvent is removed from
the liquid extract by evaporation or the like, yielding the
extract.
[0027] From the thus prepared sesame seed extract, sesame
cake extract or crude form of sesame 0il, one can obtain
sesamin or the sesamin-containing composition by a similar
technique. Note that sesamin obtained from Asiasari Radix is
comparable in effectiveness to the sesamin obtained from
sesame seeds, sesame cake and sesame o0il, and these optically
active forms can also be employed in the present invention.

In addition, mixtures that can be used as the feed in the



In addition, m xtures that can be used as the feed in the 12 present

I nvention are obtained from by-products to the process of sesane oi
production. [0028] Note that the method of refining the sesam n and

sesam n-contai ning conposition that are to be used in the present invention
and the nethod of yielding the extract_aj£ _by no neans |imted to those
descri bed above. In addition, the sesam n-containing conposition to be used

nth e . . : e, Cai

[ the P S3Elend WU S SRATAP LI S dbditse ePtADStdan

contain tgg @%%ghgqﬂhjgﬁ%%ﬁ?¥¥gﬂjlconpounds of the present invention my
: such natu

be enpl oye anples o ral products include Acant hopoanaci s

Cortex, payloa@)i @ tikfe tHAKGQPMehdd RE FEIPIHAAHEN s dSdmBR dndRadi X,
etc. [0029] In the process of the present 1 nvention for producing

epi sesan Rreldaal nCYERAH itrl i3 .cdntpo SIASIH tHEt SRS B b A&l MG KO MPOSi ti on
obtained in the manner described above is subjected to epinerization

treat ment py@sentatinterd e 1A ttH ndthcE Hvid By "EHd ZBek b Pranare a
m xture containing both sesam n and epi sesanm n. The present inventors

studi ed t g fRClRRENIMIdmitREd®d Adidgw deytdibed addiad. byIpraddieidmg

sesam n having the structure shown by forrmula I: [0030] [Formula 3] OO

0 O the sesamin-containing composition to be used in the present
invention is by no means limited to those obtained from sesame
0il, sesame cake, and sesame seeds, and all natural products
that contain the above-mentioned sesamin compounds of the
present invention may be employed. Examples of such natural
products include Acanthopoanacis Cortex, paulownia tree,
ginkgo bark, Piper retrofractum, Asiasari Radix, etc.
[0029] In the process of the present invention for
producing episesamin-rich compositions, the sesamin or
sesamin-containing composition obtained in the manner
described above is subjected to epimerization treatment so
that at least part of the sesamin is epimerized to prepare a
mixture containing both sesamin and episesamin. The present
inventors studied the mechanism of epimerization and found
that by protonating sesamin having the structure shown by

formula I:

[0030] [Formula 3]




13 [0031] so as to cause a ring-opening reaction, the isonmer episesann
was generated. Therefore, the epinerization that occurs in the production
process of the present inventionis not limted in any particular way as
long as it can cause a ring-opening reaction to occur in sesamn, thus
generating episesamn, and it may be exenplified by acidic catalyst
treatnent, heat treatnent in the preséhéé of a mneral acid, and the like.
Anong these nethods, the acidic catalyst treatnent is preferred fromthe
vi ewpoi nt §08B1&f fi cFendy itR capsferi ZARKdoAPERARS &RastAPansithe tisomer
epi sesamn) and operability. [0032] Acid catalysts tqQ be used in the acid
catal yst SPLE8gFABAR WAEl ggBerAdPHani ChEredPysni Eher sRIMEF iZatdons i tas
sul furic acid, hydrochloric¢ aci.d, phosphori a%id and boric acid, Lew s
aci ds suCRSSUES| bt RO BRPERFGAON PERCERFoPFaEhe PRRSERitorPIEREHEN fani um
chl ori de, n;mntillomite catal ysts. such_as aﬁid clay.%?d activated cl ay,
nRAt siPf dhi

|
and solid FV%F?dlﬁgpFPVegaE 1?8&FFt¥aXp85 a8l dm F& c &P sPs, and
t hese C@Qiﬁgﬁgﬁsﬁiﬁ'FQ%5c$$8ﬁet8roh%u%ogBlggg'%En?ftgﬁg g%Hg%%$§ ) nds.

Consi deri ng e reacti on efficiency, pos nment ors, the

use of acghggg?gmghégﬁha REeEggrﬁg'ekgm &Ekﬁeﬁoggegkﬁgﬁc E%ﬁﬁ%&%%ent

I nventors oun at when @6aqugous suspensi on of ac clay having a

pH of 5 oerQQEEePW@Sh@sedg&%qthgnQa&ﬁ %hhow%@sgﬂceyoggéiﬁan%r%hr%%qdacid

such as hydrochloric acid to the reaction solution ring reacplon_'(the pH
preferredaf the 2¥xa0UeBHSNIUTRRRR AR thdd3d:,  thle ald¥ilk daltai1§Riteri zation

efficiency was as high as what is obtained by using activated clay.

Ther ef or exragtflefiha¥ st BReferred from the viewpoints of efficiency in
epimerization (ease of conversion to episesamin) and
operability.
[0032] Acid catalysts to be used in the acid catalyst
treatment include inorganic or organic Br¢nsted acids such as
sulfuric acid, hydrochloric acid, phosphoric acid and boric
acid, Lewis acids such as aluminum chloride, iron chloride,
tin chloride and titanium chloride, montmorillonite catalysts
such as acid clay and activated clay, and solid catalysts
typified by zeolite and silica alumina catalysts, and these
can be used either alone or in combination of two or more
kinds. Considering the reaction efficiency, post-treatment
and other factors, the use of activated clay is preferred. 1In
this connection, the present inventors had found that when a
5% aqueous suspension of acid clay having a pH of 5 or more
was rendered to have a lower pH by adding a strong acid such
as hydrochloric acid to the reaction solution during reaction
(the pH preferred by the 5% aqueous suspension is 3.7 or
less), the epimerization efficiency was as high as what is

obtained by using activated clay. Therefore, acid clay that



14 is adjusted to have a | ower pH by addition of an acid can also be used
wi t h .advantage. [0033] Note here that if refined sesane oil is used to
prepare the above-described sesam n or sesam n-containing conposition, the
epinerization that is occasionally effected during the purification process
wi Il eventually enable one to obtain a _sesam n/episesamn mxture. In this
case, the epinerization step of the prééent I nvention may be omtted;
however, the present inventors have found that even when the
sesani n/ eps sadaushedi kouhavesaudewerspihbysadditngnf e€dant heidcoanenilsat i on
of episesamin in the crystal can be increased by applying the acidic
cat al yst beecasednvithcaflvantdgelay treatnent). The reason for the better
result that can be obtained bﬁ applyin%_the acidic catalyst treatment is
not knowh0®38lit |Nopeehereethat appretinedaspanmecadal }st usededonent even
when t he sesanin/egisesanin m xture is used. [0034] Thus, the starting feed
to be subPEEPaBet EhecpbaBerd86rEAPPA seE8MARNCE RPSAMiReCPREIAALNGnvent i on
may -be sesamin_as one of those that have already been refined to a purity
of al nost CABBOFdE1PR - nhepePimeriaaiirn thrteddnPrcaniopaldy ehfertedase of
t he sesanin/ epi sesam n m_xture, one nag use.a mxture_in which the weight
rati o of SBELRINTRE PBpiEdSakinn; BTQERSE aY’Filb@YﬁBéHaééyg.ee.aklsnanﬁo:teo.
[ 0035] Sesggin and/ or egi7esanin can al.so be obtained bﬁ syn%gesis. For
exanpl e, PPTRLPkATRSERAR/ PREFSEAMBeM L& HE fiesi 2Bd By St f@SRet k8§ of Beroza
et al. [J._Am _Che Soc 78 % 42 %1956%]. t he _net hod of Takango et al. [J.
Chem " socePiBRERESEL AR Rt ep  OE3hE 188BFERYr 1PHENHADRORSS: Do GI oISt ai

however, the present inventors have found that even when the

sesamin/episesamin mixture is used as the starting feed, the

concentration of episesamin in the crystal can be increased by

applying the acidic catalyst treatment (activated clay

treatment). The reason for the better result that can be

obtained by applying the acidic catalyst treatment is not

known but it is preferred to apply the acidic catalyst

treatment even when the sesamin/episesamin mixture is used.

[0034] Thus, the starting feed to be subjected to

epimerization in accordance with the present invention may be

sesamin as one of those that have already been refined to a

purity of almost 100% or it may be the sesamin/episesamin

mixture. In the case of the sesamin/episesamin mixture, one

may use a mixture in which the weight ratio of sesamin to

episesamin is generally between 99.9:0.1 and 40:60.

[0035] Sesamin and/or episesamin can also be obtained by

synthesis. For example, it is known that they can be

synthesized by the method of Beroza et al. [J. Am. Chem. Soc.

78, 1242 (1956)], the method of Takano et al. [J. Chem. Soc.

Chem. Commun. p. 189 (1988)] or the method of Suginome et al.



15 [J. Og. Chem 60, p. 3052 (1955)]. Here again, the above- descri bed
step of epinerization nmay be omtted if the sesam n/episesamn mxture is
obtained. (Ol or Fat) According to the production process of the present

i nvention, sesam n or the sesam n-containing conposition (including the
sesam n/ epi sesamin mxture) is dissolved, -either before or after

epi merization, in an oil or fat under -~ Heating to forma solution and the
recrystallization step is applied in the solution, whereby one can obtain a
conpositi 6d. OuvgtalChemg €Pi.s®salion2i if 19581 lcondlemer agadm., Ther efborve- t he

oil or fat that dissolves sesam n or the sesam n-containing conposition

(i ncl udi ngdeshoibedanitebe pifs epdmen iziattione nayn behemigtede df itheention i s
preferably one that differs inits ability to dissolve sesanmin and

epi sesani fegaBingeriregagdn pdxtyzgadst eptadsedy enough during
recrystallization. Specific exanples of the oil or fat that can be used

I ncl ude Nt?ll(ﬁfdgpéjchain fatty acid triglyceride), diacyl glycerol,

sesanme salad oil, olive oil, soybean 0il, rapeseed qil, corn oil, rice germ
oi I, and sunfl 8fEPTELRE &P then DEQAuctieR, Progess Sddhe BRES$Mat ty aci d
triglycerLds) IS 5referabL% use% Shown .bel ow ar.e .the sol ubilities of
sesam n amBVEPtdQ%anhSARL P60 885 AR5 CoLAIRiPE cBPRSHELAR i n MCT

(W WA S?i%ghﬂdih% tE%I%%%%EE%/%p§s£%amin mixture) is dissolved,

either before or after epimerization, in an oil or fat under
heating to form a solution and the recrystallization step is
applied in the solution, whereby one can obtain a composition
containing episesamin in high concentration. Therefore, the
0oil or fat that dissolves sesamin or the sesamin-containing
composition (including the sesamin/episesamin mixture) in the
present invention is preferably one that differs in its
ability to dissolve sesamin and episesamin because they can be
separated easily enough during recrystallization. Specific
examples of the 0il or fat that can be used include MCT
(middle-chain fatty acid triglyceride), diacyl glycerol,
sesame salad oil, olive o0il, soybean o0il, rapeseed o0il, corn
oil, rice germ oil, and sunflower seed o0il. In particular,
MCT (middle-chain fatty acid triglyceride) is preferably used.
Shown below are the solubilities of sesamin and episesamin in
MCT.

[0036] [Expression 1]

Solubility in MCT (w/w%)

Sesamin 4.0

Episesamin 2.5




[ 0037] For the sake of convenience, the oils or fats that can be used in
the present invention include free fatty acids such as octanoic acid and
fatty acid esters such as octyl acetate. [0038] The present invention is
characterized by recrystallizing the sesam n-containing conposition in an
oil or fat. If the feed is sesamn or a sesam n/episesamn mxture of |ow
epi sesamn content, it is preferred to I'merize the sesamn prior to
recrystallization and then recrystallize the epinerized episesam n. Use of
recrystal [P371on i Rowi theosakgt 9fhgonwenipace . kfben oid sdere fahgt thiad
viscosity of oils or fats is not considered to affect recrystallization
(cryst al | F2Bt benpsedednEkhgpPEespEnindnvensier, iaslydecdregofattyh@cdds or
fat to be used in the present invention is preferably selected from anong
oi s and SyeRsagnhactapeier acdd: pafr Laktyi BFifoeqitess $&che 88nioe tadd

epi sesam n and they are not particularly limted in such aspects as

vi scosi t y2°FB®88} Sesamin or the sesanin-containi ng conposition (including

fars and RRSRL hoaThe BFEEERS] ABVeREAOR: d5nGharrAteaten %y partioular
Composi {1 BRCE{PREH At AR, RECeBeRRI AP ou aiRT RS PP iRE of Reohing of
G e T e AP e R R S
[0040] I npi REuPEOECE bANePiBESaRIAT bAteREESER! 1NeREP eal fo
epimerize the sesamin prior to recrystallization and then
recrystallize the epimerized episesamin. Use of
recrystallization in oils or fats has not been known to date
but the viscosity of oils or fats is not considered to affect
recrystallization (crystallization) (see Example 3) and,
hence, as noted above, the o0il or fat to be used in the
present invention is preferably selected from among oils and
fats that differ in their ability to dissolve sesamin and
episesamin and they are not particularly limited in such
aspects as viscosity.
[0039] Sesamin or the sesamin-containing composition
(including the sesamin/episesamin mixture) is dissolved in the
above-mentioned oils or fats and the method of dissolving them
is not limited in any particular way. Depending on the
concentration of sesamin or the sesamin-containing composition
(including the sesamin/episesamin mixture) and on the kind of
the o0il or fat used, they are dissolved by heating generally
at 60°C - 160°C, preferably at 80°C - 140°C and holding that
temperature for 5-30 minutes.

[0040] In the production process of the present invention,



sesam n or the sesam n-containing conposition (including the
sesam n/ epi sesam n m xture) is dissolved under heating and, thereafter,
depending on the need, the solution is subjected to the acidic catalyst
treatnment (epinerization) and the resulting epinerized product is
recrystallized to separate a conpositi rbtpai contains episesamn in a
concentration greater than 50 wt % AltHough recrystallization is effected
in the oil or fat, the concentration of the solute (episesamn) in_the oi

or fat duFPAGMABcPYstRE FLEAMIR ~CORE a1piage FORPOS O8N dd NGl USdad thest al s,
ot er i neASPARLAKEBIRRE A B X40To GFiIaAT MBe JErRe MERRSY BREh Uses
by the actARES8RtaTys BePFBGTREnC aiaa g Shi% SRAL D B eRatoan n
eLine (58 chithesh, SORSAY Tl R LS B Sl s

he D eosRsietntbayhleiis Z0tsloroasd il b LRGEALS o 12

mai nt ai ns a super rated sta esira wher eby

a crystal cslnsbrsxt&%nprtagt&c%@ntt*atahsc%@}i@b_@smdiﬁp:i%l%a@o@m%&ac‘t%%em ration

greater than ' 50 wt% Fromthe us obtalned slurry, one can recover the

desired epgigg¢am Rhahi 60 GRTROSALLBBUYH Tektidlaly itR& i9neAS Yedddtidat i on
in the presence of an added ethyl al cohol of the like, solvent renoval,

and dryingn (R@48li1The frialt!,r ahe coORdehithad thbAaMolfNeneeGMRIte Process has a
resi due of sesam n that has not been recrystallized (sesamin in the feed or
yet to be(episesamed)sanathe) 0il0 odeFardidugitg crystallization, the
presence or absence of seed crystals, the cooling rate, etc.
are not limited in any particular way and may be determined in
the same manner as in ordinary recrystallization which uses
water or organic solvents. Specifically, an o0il solution that
is obtained by the acidic catalyst treatment and which
contains the sesamin/episesamin mixture (ca. 1:1) in a
concentration of about 2% - 50% is put into a crystallizer and
slowly cooled, either with agitation or by standing, in the
presence of about 0.1% - 20% of seed crystals at a temperature
that maintains a supersaturated state, desirably in a range of
5°C - 90°C, whereby a crystal slurry is produced that contains
episesamin at a concentration greater than 50 wt%. From the
thus obtained slurry, one can recover the desired episesamin-
rich composition as crystal by the steps of filtration in the
presence of an added ethyl alcohol or the like, solvent
removal, and drying.
[0041] The filtrate resulting from the recovery process has

a residue of sesamin that has not been recrystallized (sesamin

in the feed or yet to be epimerized sesamin), so depending on



the need, a fresh supply of sesamn may be added to this filtrate and the
resulting product of an increased sesam n concentration may be recycled as
the starting feed in the production process of the present invention.
Sesamin is expensive and froman economc viewpoint, it is preferred to
produce fresh episesam n by recycling _se:f; mn. [0042] The present invention
provi des a process for producing episesamn-rich conpositions that
conprises the steps of dissolving sesam n or a sesam n-containing
conposi t i Rei Regl .o feshaSURPRLY 19datSeseHimomay Pea@sidachdarfhiski dic
catal yst treatnment t t?’]e resultiig%[ oil or fat solution, and selectively
€, ZESHL

crystal | i #ih§Teke &5 BRI i%fe it RARPASEd VESAM Y at i on.
Product i O t fol |l ow , d f_inpl, ti th

ppar at us BPCPRE TAEdEEn Pav B SN LS o Fe AE R GAed o thht ai ni ng
[ ' t._hi.gh trati ' ' ' det ai | it f t

The acconBaryrds Lap BEEERs S i drisr e phe Sy B 7, sl € vent on

PP AL Us ¢ 4EARTIE! Ll Sl ol Weohohle RAQUENG e SRl SR e £ 21 11 g

conposi ti on, Shows i t's éxt érna péar‘ance.
produci ng i | Q4 Ml 5t G ses an isonerizing
unit 2 anggrgaugfgygt%glg | z%ip%§%%tr?ﬁl%3%%hca£% ﬁer’ft(l)‘rgorm%er ecr)}{s't allization. The

| soneri zi ngoydilt 2 hee PrEsENI YRR 1oh! Provilids £ pYRRAPL £qzontaining oi |

or fat that has a sesamn-containing conposition dissolved in an oil or fat
is mxed %bhué&n@cb@i%es%ﬁiﬂ—ﬁbh Bépdsiitidnse 3Rt Thriprisd£Ladid on vessel

nonren steps of dissolving sesamin or a sesamin-containing
composition in an oil or fat with heat, optionally applying an
acidic catalyst treatment to the resulting oil or fat
solution, and selectively crystallizing the epimerization-
obtained episesamin by recrystallization.
(Production apparatus)

On the following pages, a mode of implementing the
apparatus of the present invention for producing a composition
containing episesamin at high concentration is described in
detail with reference to the accompanying drawings.

[0043] Fig. 1 shows an outline of the invention apparatus
generally indicated by 1 for producing the episesamin-
containing composition, and Fig. 2 shows its external
appearance. The apparatus 1 for producing the episesamin-
containing composition comprises an isomerizing unit 2 and a
crystallizing unit 3 that performs recrystallization. The
isomerizing unit 2 has a mixing vessel 21 in which a sesamin
containing oil or fat that has a sesamin-containing
composition dissolved in an oil or fat is mixed with an acidic

catalyst. The mixing vessel 21 is a reaction vessel in which



sesamn is brought into contact with an acidic catalyst to effect an

| soneri zation reaction; in order to ensure that the isonerization reaction
will proceed, the mxing vessel 21 is preferably equipped with a heating
means (not shown), which is desirably capable of heating at 60-160C,
preferably at 80- 140C, and holding that tenperature for a period of 5-60

m nutes, preferably 10-30 m nutes. Crdi&gry heating nmeans may be enpl oyed,
such as an electric heater and a neans of using heated steam |n addition,
an agit at FagAREANsS 2bTPYgREsiRED| gonpaehi ilhi AngaréAar| gatRéysEnter of the
m xi ng vessel in order to make the tengerature of the reaction solu%ion in
the m xi ngtt9EEs@P LAPPEFAFRRUPBr TRRERHPR: t AB PESETi 5R BYSHREr EB&En§ Lhe
frequency, of contact betweepn.the sesanin-contajiping.oil or fat d.the

aci di . calSPYSTAZHFLoR FEACTAGRIBLLL BEOCERAr | SBS WA*LAG VAESPL231 dBmposed
of an agitatin aft 221 nd.agitaiing. blades 221b 1 th drive . unit 222
o ovi ded BESEESRRLP buEpBeR s TH! pORRATLRHPERRSTASY: Fhiy e i ehi Hoo:
fat that contai a__sufficient enough n f .sesamin to be crystallized -
wth e sy EeRiy orREbin P ahaSE g toRUaAER s | et pre il 47

obt ai ned per.cyi.ti X tion. however. in_order to sure efficient
preci pi ta?%%f\dj'ofaneépihsoefs Wil i,érlg?tci%e %If%%r,&%% f(t’% Ebs%e]glno i?f (aﬁ‘ #jéit that is

m xed wi th; 56851 npfléf(%?ﬁ‘]pl e$g050- feRLRLEL NJoEATRASY! hgaawﬂbCf\egﬁst Rg

di ssolved 1n the o©i at under heating. This step o I'sSolving w th
heat canpfeeRp1bpeardsi¥hm™8NaN0E1ERerAbxhBEtE@SaRl dlmBan8ed@MuBingS bei ng

mxed wth the acidic catalyst. In this case, the mxing vessel 21 is

pr ef er abl Negg&dPSEEami t h1ANatal eioh)r 8H0Bg2@ating means 22 is desirably
provided in generally the center of the mixing vessel in order
to make the temperature of the reaction solution in the mixing
vessel uniform and/or promote the reaction by increasing the
frequency of contact between the sesamin-containing oil or fat
and the acidic catalyst. The agitating means 22 comprises an
agitator 221 composed of an agitating shaft 221la and agitating
blades 221b, with a drive unit 222 provided above the agitator
221.
[0044] The sesamin oil may be an oil or fat that contains a
sufficient enough amount of sesamin to be crystallized with
the crystallizing unit and it may be exemplified by sesame oil
obtained by supercritical extraction; however, in order to
assure efficient precipitation of episesamin, it is preferred
to use an oil or fat that is mixed with sesamin or the
sesamin-containing composition which is then dissolved in the
oil or fat under heating. This step of dissolving with heat
can be performed by means of the mixing vessel 21 as sesamin

is being mixed with the acidic catalyst. In this case, the

mixing vessel 21 is preferably equipped with an inlet through



which a powder is fed and a hopper (not shown) fromwhich it 1is fed. [00451
In the isonerizing unit 2, the reaction solution containing the epinerized
epi sesamn is taken out of the mxing vessel 21 through an outlet 23 and
fed into the crystallizing unit 3 via fluid channels (51, 52) between which
a filtering means 4 is provided. To opengand close the outlet 23, an ON OFF
val ve (not shown) is provided, which refmains closed while epinerization

reaction takes place_within_t VeSS 1 ene ter the
reaction ¥RHEh gaP?BQFﬁgthEeaeaBH1 RSBPEFlgHO% E8WP8r Heﬂgi?h iteaction
sol ution f harged fromthe m xing vessel 21 passes through the fluid
channel ? obn solution feed pipe 51) to be fed to the filtering neans

A e R o R R e

catal yst, as Specifi exenpli

necessaryg.f ta?ﬁfﬁgetﬁge #Eﬁéri eﬁpgéﬁgégaﬂintmg %SFBﬂrGEHr8f(@

terrperature reactton SO uti o rapi tration Re fllterlng

means 4 i,ﬁiﬂiﬁ§e{régéxlegyl PREGuyht Qnaoumeésw 4hBI£ER2ADA LR tReSUC I ON
nmeans. In addition, if the tenperature of the reaction solution drops, the

crystal ofrysesamipifg €Ritesavil FRMiBObRAhhahky (Bi¢ChR)t Bkewest Whlbﬁ
preferred to equip the filtering nmeans 4 with a heating neans. |Included

anong theahgalteginganéahs a hsgprbeipenat ure bpkdi ad Grase ‘theCbutlet
suppresses the tenperature of the reaction solution fromdropping. An

exanpl e 023{ han hONNOFEnpalaeulaothehdiwng teapsotriyelic @hiichstemtadnst hat

covers the reaction solution feed pipe 51 and the filtering neans 4. 21
closed while epimerization reaction takes place within the
mixing vessel 21 and is opened after the reaction ends,
allowing the reaction solution to be forwarded. The reaction
solution discharged from the mixing vessel 21 passes through
the fluid channel (reaction solution feed pipe 51) to be fed
to the filtering means 4. The filtering means may be of any
type that can remove the acidic catalyst, as specifically
exemplified by a membrane filter, but it is necessary to
choose one that is operable at the temperature (high
temperature) of the reaction solution. For rapid filtration,
the filtering means 4 is preferably equipped with a
pressurizing means or a suction means. In addition, if the
temperature of the reaction solution drops, the crystal of
sesamin or episesamin may potentially precipitate, so it is
preferred to equip the filtering means 4 with a heating means.
Included among the heating means is a high temperature holding
means which suppresses the temperature of the reaction
solution from dropping. An example of the high temperature

holding means may be an insulator that covers the reaction

solution feed pipe 51 and the filtering means 4.



[0046] The filtrate separated by the filtering neans 4 passes through the
filtrate feed pipe 52 to be fed into a crystallizing vessel 31 in the
crystallizing unit 3. The apparatus of the present invention for producing
the episesam n-containing conposition depends on the difference in
solubility between sesam n and episesqn&g and on the process of
recrystallization in the oil or fat for "separating episesamn fromthe

m xture of sesam n and eglsesan1n which are simlar in structure. To be
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t hrough codfIng by vaporizrng part o he so ven uced pressure;
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about 20C. The crystallizing vessel 31 is preferably equipped with an
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episesamin-containing reaction solution in a hot state is
cooled in the crystallizing vessel 31 to a temperature that
provides a lower solubility than saturated solubility,
whereupon the supersaturated episesamin is precipitated.
Therefore, the crystallizing vessel 31 is preferably equipped
with a cooling means (not shown). The cooling means may work
through cooling by heat exchange with a coolant or it may work
through cooling by vaporizing part of the solvent under
reduced pressure; however, if the cooling rate is too fast,
the density of the precipitating crystal becomes so coarse
that it may potentially involve a large amount of the solvent
oil or fat; hence, in the case of cooling with a coolant, it
is recommended not to use ice and the like as the coolant but
use water or air at about zero to about ordinary temperatures,
preferably at about 5 to about 20°C. The crystallizing vessel
31 is preferably equipped with an agitating means 32 in
generally its center for the purpose of making the temperature

of the filtrate in the vessel uniform. The agitating means 32

comprises an agitator 321 composed of an agitating shaft 321la



and agitating bl ades 321b, with a drive unit 322 provided above the

agitator 321. At the point in tine when the filtrate in the crystallizing

vessel 31 has been cooled down to a certain extent, seed crystals are
preferably fed in for the purpose of realizing consistent crystallization;

to this

I nl et through which seed crystals are fe

end, the crystallizing vessel_ %ﬁ IS preferably fitted with an

in. [0047] If the m xing vessel
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in addition, for the purpose of increasing the purity of

epi sesam hQooa7heansIbythki mhxihg vepaerdt @d epdsébencmysdaydtialings veaskedd
with an added organi c sol vent such as ethyl alcohol, then filtered, and
opti onal | §ldaredfiifedevptbyvhtdednspaciibnnwisdoher ovencanucenfdrm that
di sconti nuous fromthe 23

sesamin and episesamin have been dissolved under heating, that
clay treatment has been performed, and that recrystallization
(crystal precipitation by crystallization) has occurred.

[0048] The slurry containing the precipitated crystal is
recovered from the crystallizing vessel 31 through an outlet
33, thereby yielding the desired episesamin. For the purpose
of isolating the crystal from the slurry, a crystal separating
means such as a suction or otherwise filtering unit or a
centrifugation unit may be provided on a line either
continuous or discontinuous from the apparatus of the present
invention for producing the enriched episesamin-containing
composition. 1In addition, a means by which the filtrate freed
of the desired crystal is fed again into the mixing vessel 21
may be employed for a second use of the solvent oil or fat.
Further in addition, for the purpose of increasing the purity
of episesamin, a means by which the separated episesamin
crystal is washed with an added organic solvent such as ethyl
alcohol, then filtered, and optionally dried may be provided

on a line either continuous or discontinuous from the

esired eplsesamn.

i nvention for producing the



apparatus of the present invention for producing the episesam n-containing
conposition. [Exanples] [0049] The present invention will now be descri bed
nore specifically by reference to the foll ow ng exanples, which are by no
means intended to limt the present invention. [Test Exanples] Epinerization
of Sesamn (Test Exanple 1) Twenty gr_ang, of toluene was wei ghed as a
solvent in a 3- necked flask of 100 m in capaC|ty the flask was t hen
charged with 4.0 sesarm n-epi ses xture sam n/ epi sesam n
conpositlaﬂﬁPrPEPFo gftgg ?FﬁsgPtaﬁBVﬁ83988 P Rﬁ°31 % 110C under
agitation_unti ely dissol ved. To the solution, 0.6

g of actlsgtéasaE‘flEyct’BﬂL'S&H&Pg F°WP25§§6\R D NDUSTRI AL CHEM CALS, LTD., with

t he tradfE agg LLEON EARTH V2R') was added as an acidic catalyst and
the m xtu frred at 110C. Subsequently, the reaction was traced over

time by Hﬁbg 4892l ysi ﬁe“BSll%L-ehtEe inl@hitq &‘iﬁnﬁ'ob’ Pias geifc’P %létdeﬁlz?é.%t er (HPLC
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[Test Examples] Epimerization of Sesamin
(Test Example 1)

Twenty grams of toluene was weighed as a solvent in a 3-
necked flask of 100 ml in capacity:; the flask was then charged
with 4.0 g of a sesamin-episesamin mixture (in a
sesamin/episesamin compositional ratio of 99.1/0.9) and heated
in an oil bath at 110°C under agitation until the mixture was
completely dissolved. To the solution, 0.6 g of activated
clay (product of MIZUSAWA INDUSTRIAL CHEMICALS, LTD., with the
trade name "GALLEON EARTH V2R") was added as an acidic
catalyst and the mixture was stirred at 110°C. Subsequently,
the reaction was traced over time by HPLC analysis under the
following conditions; 5 minutes later, episesamin was found to
have been produced in a yield of about 48%.

(HPLC conditions)

Column: Inertsil ODS-3 (product of GL-SCIENCE) 4.6 x 150 mm;
Column temperature: 25°C

Mobile phase: methyl alcohol/water = 7:3

Flow rate: 1 ml/min

Detector: UV 290 nm

(Test Example 2)

Twenty grams of benzene was weighed as a solvent in a 3-



necked flask of 100 ml in capacity; the flask was then charged wth 4.0 g
of a sesam n-episesamn mxture (in a sesam n/episesam n conpositiona
ratio of 99.1/0.9) and heated in an oil bath at 80C under agitation until
the m xture was conpletely dissolved. To the solution, 0.6 g of activated
clay (product of M ZUSAWA | NDUSTRI AL CHEM CALS, LTD., with the trade nane
"GALLEON EARTH V2R') was added as an acied ¢ catal yst and the m xture was
stirred at 110C. Subsequently, the reaction was traced over tine by HPLC
anal ysi s uadkedt idaskanf &BAdML| dpscaparatYesthexfkpsk wasoftbeRoghargedr
epi sesam n_was found to have been produced in a yield of about 49% (Test
Exanmpl e 3yithehtQ grafsaofetdniBnePhassaBighBdxserg §dpvént in a 3-necked
flask of 100 m in gagaeitx; the flask was then charged mﬁsh 4.0 % of a
sesani n- epPERBART APAFREAMLN( FAMROSIELORAR/ ERLLLs AFi A%cdrPodit ABRaPeRes of
99.1/0.9) and heated in an gi]l bath at 110C under agitation until the

mi xture wAB aBofplePeEl ats88iGcindend agttabioniwhtid. e ixtEre a¥dfor -
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hours; 18 ﬁourg Fater gg
the reaction was traced over time by HPLC analysis under the
same conditions as in Test Example 1; one hour later,
episesamin was found to have been produced in a yield of about
49%.
(Test Example 3)

Twenty grams of toluene was weighed as a solvent in a
3-necked flask of 100 ml in capacity; the flask was then
charged with 4.0 g of a sesamin-episesamin mixture (in a
sesamin/episesamin compositional ratio of 99.1/0.9) and heated
in an oil bath at 110°C under agitation until the mixture was
completely dissolved. To the solution, 0.78 g of D-camphor-
10-sulfonic acid (product of nacalai tesque) was added as an
acidic catalyst and the mixture was stirred at 110°C.
Subsequently, the reaction was traced over time by HPLC
analysis under the same conditions as in Test Example 1; the
production of episesamin increased gradually and 20 hours
later, episesamin was found to have been produced in a yield
of about 48%. When the addition of D-camphor-10-sulfonic acid
was increased to 1.30 g, episesamin was produced in a yield of

about 43% after the passage of 2 hours; 18 hours later



followi ng the reaction overnight, the yield increased to about 491, giving
an epi sesam n/sesam n production ratio of nearly 1:1. (Test Exanple 4)

Et hanol (5.0 nl) was weighed as a solvent in a test tube wth a renovable
cap that had a capacity of 70 nL; the test tube was then charged with 96 ng
of a sesam n-episesamn mxture (in a gsam’ n/ epi sesam n conposi tional
ratio of 99.1/0.9), fitted with the éag and heated in an oil bath at 83C
under agitation until the m xture was conpletely dissolved. To the

sol uti on, fAlLORNGthE FFRRET TR c°‘é%¥’31191ﬁ)r otRetYbeldataraeasedgte, about

cont ai ni n‘ﬁﬁ 35% HC1) was added as n aci di c cat al%/st and after replacing the
cap, the %t FiNGAR (¢RI AN RS ABIR REQLRE §/°ntﬁ%t}‘éa‘8f|‘6ﬁ TeE traced
over time by HPLC anal ysis under the same conditions as in Test Exanple 1;

2 hours It Y, episesanm n was found to have been produced in a yield of

about 49% Te 5) An eggplant type flask of 20 mMl in capacity was
char ged % ?’Eﬁlﬁﬁ%ffh hyl ene chloride and 96 ng of a sesam n- epi sesam n

m xture (in a§§§re£é€§ (ferﬁf‘fnv??§ov9@:9¢tlxé%3€ﬁl? é@ﬂr@ Qf 199 1é<9s9)t % or

thereafter, at enperature o he T Xt Ur e was

ggl (r)nr nga (pro%ct rngl#\;ééﬁ’ﬂ@”c%’d” c )gh%\gg téc}%‘)%&‘é?:iﬁﬁazgimﬂp cata €§%num
Subsequentipe d¥ fﬁ@&téﬁ&%\g& Mﬁ@e«_sleqx roflges@y?mﬂﬁ’l-gpﬁ&ééaﬁiﬁ under the
same conditions as in Test anp 1, m nut es ter, eplsesam n was
f ound torﬁﬁvﬁalk@e(hrpr@dé@ﬁé’mﬁ@/eplsesam1n compositional ratio of
99.1/0.9), fitted with the cap and heated in an oil bath at
83°C under agitation until the mixture was completely
dissolved. To the solution, 1.2 ml of hydrochloric acid
({product of nacalai tesque, containing 35% HCl) was added as
an acidic catalyst and after replacing the cap, the mixture
was stirred at 110°C. Subsequently, the reaction was traced
over time by HPLC analysis under the same conditions as in
Test Example 1; 2 hours later, episesamin was found to have
been produced in a yield of about 49%.
(Test Example 5)

An eggplant type flask of 20 ml in capacity was charged
with 5.0 ml of ethylene chloride and 96 mg of a sesamin-
episesamin mixture (in a sesamin/episesamin compositional
ratio of 99.1/0.9); thereafter, at a reduced temperature
of -83°C, the mixture was agitated for 10 minutes under
nitrogen bubbling. To the solution, 72 mg of aluminum
chloride (product of Sigma Aldrich) was added as an acidic
catalyst. Subsequently, the reaction was traced over time by

HPLC analysis under the same conditions as in Test Example 1;

30 minutes later, episesamin was found to have been produced



in ayield of about 21% [Exanple 1] Twenty grans of an oil or fat was

wei ghed in an eggplant type flask of 50 ml in capacity; the flask was then
charged with 2.8 g of a sesam n-episesanmin mxture (in a

sesam n/ epi sesam n conpositional ratio of 99.1/0.9) and heated in an oi
bath at 120C under agitation until the m xture was conpletely dissolved. To
the solution, 0.4 g of activated clay (9r¥oduct of M ZUSAWA | NDUSTRI AL

CHEM CALS, LTD., with the trade name "GALLEON EARTH V2R') was added as an
acidic caﬁaﬁyg%elﬂonoﬂPﬁstazééan1n treatment at 120C, the waste clay was
renmoved bigflltratlon A portion of the filtrate was taken as a sanple for

HPLC anal VE¥@MPdsble 1). The remaining liquid was slowy cool ed by standing
in a 20C envi nt when %he Ilq i d t%nﬁerature_rﬁ ﬁhed 60C, ng of
100@6episesan1i BLY 8rgLfaP ﬁBrBl d@&dtaha%agr YELArPAz &M 87 ﬁﬁgpﬁQPForned
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clay (product of MIZUSAWA INDUSTRIAL CHEMICALS, LTD., with the
trade name "GALLEON EARTH V2R") was added as an acidic
catalyst; following a 30-min treatment at 120°C, the waste
clay was removed by filtration. A portion of the filtrate was
taken as a sample for HPLC analysis (sample 1).

The remaining liguid was slowly cooled by standing in a
20°C environment; when the liquid temperature reached 60°C,
2.8 mg of 100% episesamin seed crystals were added and
crystallization was performed for 30 minutes in a 20°C
environment. The liquid containing precipitating crystals was
subjected to solid-liquid separation by suction filtration and
the remaining solvent in the crystal mixture was washed off
with 99.5% ethyl alcohol. The thus recovered crystal mixture
(sample 2) was subjected to HPLC under the following
conditions for analyzing the composition of
sesamin/episesamin. The results of analysis are shown in
Table 1 (in which the episesamin purity means the
concentration (wt%) of episesamin in the crystal mixture).
(HPLC conditions)

Column: Inertsil ODS-3 (product of GL-SCIENCE) 4.6 x 150 mm;



Col um tenperature: 40C Mobil e phase: nethyl alcohol/water = 7:3 Flowrate:
1 mM/mn Detector: UV 290 nm Vi scosity neasurenent was conducted with a

vi scotester Mbdel VT-04 (product of RION Co., Ltd.) rotor No. 3 and the
oil or fat was adjusted to a liquid tenperature of 20C. The rotating speed
was 62.5 rpmand the readi ng obtained_1 seconds after starting the rotor
was substituted for the viscosity of the oil or fat tested. [0050] [Table
1] Gl or fat's Conposition of Episesamin purity QI or fat viscosity
sesani n/ éfﬂ%‘é‘%‘hrﬁ?f“l?‘hr?ﬁu{%anﬁ@é%) (dPas) (sanple 1) reaction

epi sesamnpn-rich filtrate (k). co irion (k)  MCT 0.30 or less 44.9/46.6
95.1 Di %R”z}?ﬁ*é?%?'o‘!‘%éh%%.%ﬁgﬁ%ié%‘?‘%érdi &3all 0.60 45.1/47.0 86.3
Sesane s ' . 4 2.3 67.2 Soybean oil 0.39 49.5/43.7 88.4 \heat
germ oi | aﬂ-ofi},bo}s%t% 3@@2@{ Rice germoil 0.61 50.4/43.4 80.5 Rapeseed oil
0.47 50. . .l 0.40 48.0/45.0 76.0 Sunflower seed oil 0.62
47. 9/ 45. ?%%%tgéog?{ggége%gne oil 0.50 80.5/15.3 10.3 (Qctaonic acid 0.30
or | ess 48. 3/ 4fy 294 By ELYLBRERE! faf: AnBlictEaSwHBn 2412087 e2teb0051] AS
0

is clear fromTa ,- compositions wth

Model VT-04 (product of RION Co., Ltd.) rotor No. 3 and the

oil or fat was adjusted to a liquid temperature of 20°C. The
rotating speed was 62.5 rpm and the reading obtained 10
seconds after starting the rotor was substituted for the

viscosity of the o0il or fat tested.

[0050] [Table 1]
I ol e

(dPa-s) (samfple 1) rsactlon eplsesamln-rlg:h

iltrate (%) composition (%)
MCT 0.30 or less 44.9/46.6 95.1
Diacyl glycerol 0.53 53.7/40.2 83.8
Olive ol 0.60 45.1/47.0 86.3
Sesame salad oil 0.45 62.3/32.3 67.2
Soybean oil 0.39 49.5/43.7 88.4
Wheat germ oil 0.50 55.7/39.0 37.0
Rice germ oil 0.61 50.4/43.4 80.5
Rapeseed oil 0.47 50.1/43.1 74.5
Corn oil 0.40 48.0/45.0 76.0
Sunflower seed oil 0.62 47.9/45.1 81.2
Roasted sesame oil 0.50 80.5/15.3 10.3
Octaonic acid 0.30 or less 48.3/44.2 94.8
Octyl acetate 0.30 or less 45.2/47.2 97.2

[0051]

As is clear from Table 1,

compositions with 65 wt#%

and more episesamin could be produced when MCT, diacyl

glycerol,

olive oil,

sesame salad oil, soybean oil, rice germ




and nore episesam n could be produced when MCT, diacyl glycerol, olive oil,
sesane salad oil, soybean oil, rice germ- 2 8 oil, rapeseed oil, corn oil,
sunfl ower seed oil, octanoic acid and octyl acetate were used as oil or
fat. In particular, it was found that conpositions with 80 w % and nore

epi sesam n could be produced when dlaaé gl ycerol, olive oil, soybean oil
rice germoil, rapeseed oil and sunfl g @ Seed oil were used, and that
conposi tions with 90 wt% and nore eﬁlsesan1n coul d be groduced when MCT,
octanoi c @tld BABC8eed| oddet GOEN Adle @YBAlopEXamprd oF Tméﬁﬁ?ngﬂénﬁcéﬂ an
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HPLC
ana Mééﬁ (5@ kﬁaE)COJEESE%gEh“' EhlPﬂ“hg%wgﬁdshgﬁtrgﬁggeE%mEXGOC 40

standi ng rn-a’20C envr ronne t enper a reac

mg of 100 ufaggsﬁpﬁbauésadwﬁaéOggks ws&snaggeg$§adﬁﬁgﬁ§§@§h'5@%&3@
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precipitagLpgd gL¥gtals was subjected to solid- liquid separation by suctlon
filtration and the remaining

[Example 2]

Twenty grams of an o0il or fat was weighed in an eggplant
type flask of 50 ml in capacity: the flask was then charged
with 4.0 g of a sesamin-episesamin mixture (in a
sesamin/episesamin compositional ratio of 55/45) and heated in
an oil bath at 120°C under agitation until the mixture was
completely dissolved. To the solution, 0.57 g of activated
clay (product of MIZUSAWA INDUSTRIAL CHEMICALS, LTD., with the
trade name "GALLEON EARTH V2R") was added as an acidic
catalyst; following a 30-min treatment at 120°C, the waste
clay was removed by filtration. A portion of the filtrate was
taken as a sample for HPLC analysis (sample 1). The remaining
liquid was slowly cooled by standing in a 20°C environment;
when the liquid temperature reached 60°C, 4.0 mg of 100%
episesamin seed crystals were added and crystallization was
performed for 30 minutes in a 20°C environment. The liquid
containing precipitating crystals was subjected to solid-
liquid separation by suction filtration and the remaining
solvent in the crystal mixture was washed off with 99.5% ethyl

alcohol. The thus recovered crystal mixture was designated



solvent in the crystal m xture was washed off with 99.5% et hyl alcohol. The
t hus recovered crystal m xture was designated 29 - (sanple 2). [0052]
Simlarly, 20 g of an oil or fat (MCT; ACTOR M1 nmanufactured by RIKEN
VITAMN CO, LTD.) was weighed in an eggplant type flask of 50 m in
capacity; the flask was then charged with 4.0 g of a sesam n-epi sesam n

m xture (in a sesam n/episesann conﬁogﬁtronal rati o of 55/45) and heat ed
in an oil bath at 120C under agitation until the m xture was conpletely

di ssol ved{sampt® t2bn of the solution was taken as a sanple for HPLC

anal ysi s fsa |e 3). The remaining liquid was slomdﬁ cool ed bK standing in
a 20C env'9%££hnt; FHBRLRARLEY - | 2Qu¥ dof efPePil uPE FRRCIMET60ECTAROMNY of 100%

epi sesam n seed crystals were added_and crystal |ization was_perforned for

30 mi nut SRRHEACHEREL RY (RHEEN VITAMIN; 68 o kTRt 4i eRgwepsRedpitatling

t al bj ect ed lid-1jiquid, 1] ti fil ti d
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completely dissolved; a portion of the solution was taken as a
sample for HPLC analysis (sample 3). The remaining liquid was
slowly cooled byistanding in a 20°C environment; when the
liquid temperature reached 60°C, 4.0 mg of 100% episesamin
seed crystals were added and crystallization was performed for
30 minutes in a 20°C environment. The liquid containing
precipitating crystals was subjected to solid-liquid
separation by suction filtration and the remaining solvent in
the crystal mixture was washed off with 99.5% ethyl alcohol.
The thus recovered crystal mixture (sample 4) was subjected to
HPLC for analyzing the composition of sesamin/episesamin. The
HPLC conditions were the same as in Example 1. The results

are shown in Table 2.

[0053] [Table 2]

Composition of Episesamin purity in
Clay treatment sgsamln/eplsesamln (sampleg 2,_4)
in (samples 1, 3) episesamin-rich
reaction filtrate (%) composition (%)
Performed 45.9/46.3 94.0
Not performed 55.1/43.4 67.4
[0054] As is clear from Table 2, the clay treatment helped

increase the content of episesamin in the finally obtained



Not performed 55.1/43.4 67.4 [0054] As is clear from Table 2, the clay
treat.nent hel ped increase the content of episesamn in the finally obtained
30 - conposition. [Exanple 3] Twenty granms of an oil or fat (MCT, ACTOR M1
manuf actured by RIKEN VITAM N CO., LTD.) was weighed in an eggplant type
flask of 50 m in capacity; the flask waﬁ then charged with 2.8 g of a
sesam n-epi sesamn mxture (in a sesant / épi sesam n conpositional ratio of
99.1/0.9) and heated in an oil bath at 120C under agitation until the

m xture veempedkpieRel y dissolved. To the solution, 0.4 g of acid clay or
activated clay (each being manufactured by M ZUSAWA | NDUSTRI AL CHEM CALS,
LTD.) wasl @s3hn acidic catalyst; followng a 30-mn treatnent at
120C, the waste clay was renmpved b filtration. A portion_of the filtrate
was taken as al$EhpY ITRBF %L@aﬂgiyngfa‘FhéM?ﬂﬂsA r@BaMad sanpl e was

subj ected to

conpositiTﬁP?ﬁgg)ége gﬁ%pﬁgggggyk?xkﬁg §§221£t823 §%§|§§?§Kéépgnggﬁmn in
a6 x 150t darteth Brhe CETaaRobt R0 B hobrpeoEhls PR rorRar e P s o
723 FlowgalgeqLithmNgDgt 681 Q" se Y20 PTke ARPR] mhFRRLE fhn3)

sesamin/episesamin compositional ratio of 99.1/0.9) and heated

in an oil bath at 120°C under agitation until the mixture was
completely dissolved. To the solution, 0.4 g of acid clay or
activated clay (each being manufactured by MIZUSAWA INDUSTRIAL
CHEMICALS, LTD.) was added as an acidic catalyst; following a
30-min treatment at 120°C, the waste clay was removed by
filtration. A portion of the filtrate was taken as a sample
for HPLC analysis. The thus prepared sample was subjected to
HPLC under the following conditions for analyzing the
composition of sesamin/episesamin. The results of analysis
are shown in Table 3.

(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

[0055] [Table 3]



Conposi t

(nm .suspensi on)
91.816.5 #200 powder

i on of

Trade nane Conmmon Particle pH sesam n/ epi sesam n
in reaction filtrate (%9 M ZUKA-ACE acid clay fine 6.4
M ZUKA- ACE fine #300 acid clay powder 8.5 97.0/1.1

nane size

M ZUKA- ACE acid clay fine 5.6 84.6/13.3 #400 powder GALLEONI TE acid cl ay
0.71-0.25 8.2 96.3/1.6 #036 GALLEONITE acid clay 3.4-1.4 7.5 96.3/1.5

#0612 GALLEONI TE activated 4.0-1.7 2.9 64

.3/26.1 #2

51 clay GALLEON TE

activated 0.71-0.25 2.9 88.9/8.3 #136 clay GALLEON activated fine EARTH V2
clay powder 2.9 45.3/46.7 GALLEON activated fine EARTH V2R cl ay powder 2.9

44. 9/ 46.
Exanpl e
SO a str
see whet

to

e powder: —959% _FEXHEEVETﬁE_fﬁrTﬂWEMT in
3, the acid ¢lay did not_cause donparabl e i somePMPEELERORREL i on,
ONPr&dé chamas | a on o |t AT ijlon sekwtion S°FPABLRPIASSHRER
Her it woul ¢ gi%¥% resdPe ¢BMPaabbentfoh ot OBIRITRAFEAOM the
filtrate (%)

MIZUKA-ACE . fine

#200 acid clay powder 6.4 91.8/6.5

MIZUKA-ACE _ fine

#300 acid clay powder 8.5 97.0/1.1

MIZUKA-ACE . fine

#400 acid clay powder 5.6 84.6/13.3

GALLEONITE acid clay | 0.71-0.25 8.2 96.3/1.6

#036

GALLEONITE .

#0612 acid clay 3.4-1.4 7.5 96.3/1.5

GALLEONITE |activated

#251 clay 4.0-1.7 2.9 69.3/26.1

GALLEONITE activated

#136 clay 0.71-0.25 2.9 88.9/8.3

GALLEON activated fine

EARTH V2 clay powder 2.9 45.3/46.7

GALLEON activated fine

EARTH V2R clay powder 2.9 44.9/46.6

¥ fine powder:

[0056]

As shown in Example 3,

comparable isomerization reaction,

[Example 4]

80-95% pass at 90 um

the acid clay 4did not cause

so a strong acid was added

to the reaction solution and check was made to see whether it

would give a result comparable to that obtained with the

activated clay (the pH of the suspension as measured with a

strip of pH test paper was about 1.)

[0057]

by RIKEN VITAMIN CO.,

an eggplant type flask of 50 ml in capacity:

Sixteen milliliters of MCT (ACTOR M-1 manufactured

LTD.) and 4 ml of 5N HCl were weighed in

the flask was

then charged with 2.8 g of a sesamin-episesamin mixture (in a

sesamin/episesamin compositional ratio of 99.1/0.9) and, after



activated clay (the pH of the suspension as neasured with a strip of pH
test .paper was about 1.) [0057] Sixteen mlliliters of MCT (ACTOR M1

manuf actured by RIKEN VITAMN CO., LTD.) and 4 m of 5N HClL were weighed in
an eggpl ant type flask of 50 m in capacity; the flask was then charged
with 2.8 g of a sesam n-episesamn mxtyre (in a sesam n/episesann
conpositional ratio of 99.1/0.9) and, affer 32 being fitted with a ref |ux
pi pe, the flask was heated in an oil bath at 120C under_ agitation until the
mi xt ure \RELDE I RLIWA TR B Fetlx RiRSe thRE uE1dFk W3 hedtedcin @Pay

(M ZUKA- ACE #400 manuf actured by M ZUSAVWA | NDUSTRI AL CHEM CALS, LTD.) was
added an®¥leRath a2 & undgro@gidatipoantdd fhearmigiere Aa%r the end of

h ' h I d by, fil ' d ' f th
: i ot e sEp ey Dafolydl. e (R Sapat %r!rs%l?%'eg "o P oRket 7 - e
[ | . PLC IS,
The Losart TARARGE Pl sy FraRBLfad ueMPaus N, IuBbotibag ol e ®' °

Somer | 2 ERASL I Bfb 1Sy BALADME, | LA OBl AL NERLiLL she agtivated

clay. [Exanp sam n was produce roma sesamn-containing oil or

f i h; dygd ' ' bt W
at_usi ngy ARARRIT A5l I © b%&rﬁﬁ@ﬁgm%g_o%%eiﬁg& :1%3{’} ng

conposi tions that i's indicated I ca 2 g of MCT

(ACTOR Myla W B Wrks! PemdtrédE by B TTWMEN £, add Da ) p¥BE1 8% §Beghen the

m xi ng vessel 21, which was then charged with 360 g of a sesam n-episesanmn
mxture g1 5 68 néeﬂpéﬁe&@rans&r@@D@Sféromtcraﬁapﬁeis99.-ﬁﬁQ- 9) and
t he

heated in an oil bath at 120C under agitation until
conditions of analysis were the same as in Example 1. As a
result of the HPLC analysis, the sesamin/episesamin proportion
was 53.7/41.0, revealing that the isomerization reaction was
comparable to that obtained with the activated clay.
[Example 5]

Episesamin was produced from a sesamin-containing oil or
fat using an apparatus for producing enriched episesamin-
containing compositions that is indicated by 1 in Fig. 1.
Specifically, 2500 g of MCT (ACTOR M-1 manufactured by RIKEN
VITAMIN CO., LTD.) was weighed in the mixing vessel 21, which
was then charged with 360 g of a sesamin-episesamin mixture
(in a sesamin/episesamin compositional ratio of 99.1/0.9) and
heated in an oil bath at 120°C under agitation until the
mixture was sufficiently dissolved to form a sesamin-
containing o0il or fat solution. Into the mixing vessel 21 now
containing the o0il or fat solution, 54 g of an acidic catalyst
(activated clay manufactured by MIZUSAWA INDUSTRIAL CHEMICALS,
LTD. and having the trade name "GALLEON EARTH V2R") was added;
following a 30-min treatment at 120°C, the treated ligquid was

flowed under pressure through a membrane filter (filtering



m xture was sufficiently dissolved to forma sesam n- containing oil or fat
sol ution. Into the m xing vessel 21 now containing the oil or fat solution,
54 g of an acidic catalyst (activated clay manufactured by M ZUSAWA

| NDUSTRI AL CHEM CALS, LTD. and having the trade nane "GALLEON EARTH V2R')
was added; following a 30-mn treatnent..at 120C, the treated |iquid was

fl owed under pressure through a nenbrané“filter (filtering 33 neans 4) to
cause sinultaneous renpval of the waste clay. The resulting |iquid

1000) was‘“‘?%‘&%i%dt%yc?‘l’m%ecﬂr@‘t‘?ﬂ:?‘i‘%?ﬂﬁ T¢RQ¥al af fhetWasteyStar:i; h@ uni t
3 and slowy cooled with old water. About 15 m nutes later when the liquid
t enper at (F&54E %Hh%dlh‘@)‘tld7§‘éarrg13? |"éal-:-°sé?ﬁ°r?3(‘§§1 9% pihe)cryglathf el as

agitaii Zﬁ*‘eaiﬁi%f?%lsuh b s s Je R T L ST T
33, f db
outl et 33, 9U6R ! egsgéaerlss@mtggqm SSQREALLgR YRgpgr T or=d by

suction fi I on an was washed W give the

sanpl o uee pErabPeE rERBREL BhEr TR o SRS (RS L V21 ng
the conpog é'&E‘aPéedsééaé‘éé‘éeBﬁEEéﬂb “an&hér%’téfii‘?a%l_m{rhéﬁl JBsc8ontls

(HPLC condltlons Col umm: Inertsil roduct o

mm  Col %t@@nﬁiﬁsﬂés uﬂ@&'\@mheagbeaﬁloﬁet hw'heakeebs?ltm@t siurr; 3 Flow
rate: 1 m/mn Detector: 290 nm NDUSTRI AL APPLI CABI LI T

(ca. 25-30°C) was recovered through the outlet 33.

[0058] Thereafter, solid-liquid separation was performed by
suction filtration and the crystal was washed with ethanol to
give the desired crystal in an amount of 90.8 g (yield,
26.0%). The thus obtained sample was subjected to HPLC under
the following conditions for analyzing the composition of
sesamin/episesamin; the episesamin purity was 95.6%.

(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

INDUSTRIAL APPLICABILITY

[0059] According to the present invention, 100% pure
sesamin or a sesamin-containing composition, for example, a
mixture that contains both sesamin and episesamin is used as a
starting feed and, as a result, compositions that contain
episesamin in a concentration greater than 50 wt% can be

produced conveniently and at high yield.



[ 0059] According to the present invention, 100% pure sesamn or a

sesami n-cont ai ni ng conposition, for exanple, a mxture that contains both
sesam n and episesamn is used as a starting feed and, as a result,
conpositions that contain episesanmin in a concentration greater than 50 w %
can be produced conveniently and at high yield. 34 - CLAAIMS 1. A process
for producing an epi sesani n-rich composPti 6n having epi sesamin at a
concentration greater than 50 wt% conprising the steps of: applying

epi meri zation to sesanin or a sesanm nC&8AME&i ning conposition so that at

| east part of the sesamin is converted to episesamn; and selectively
crystal liki ng epi PEOSESF HpT RIOdRaidlg jangndrs esaminmish empesidokall ng to
claiml, wherein the episesamn-rich conposition is precipitated crystal
and contBAREREHRRERFAMLYAY 3 FREFRR EX2BIOBITRAL QR AL RPNGPA. WEE: The

process according to claim1 or_2, wherein the episesamn-rich conposition
is 70 w BURF dthe s§¢RS Pbtess according to any one of clains 1-3,
which further_includes the sie d'ssolvinthhe sesanin

f . ..
sesani n- cont a TR HAGRRITELHEA TR BY [SCSSPER QR dar SPESTHRGCOBERERIRS! | or
f i i i h j | i . 5. Th
ocor dr S amg S LELOE A4 Mhat NS PRI PE BEEL e rnSptaRln s JoERBEPSESS

sel ect ed géc%gfggggwfﬁj'égaddle- chain fatty acid triglyceride), diacyl
gl ycerol, sesane sal ad’

selectively crystallizing episesamin by
recrystallization.
2. The process according to claim 1, wherein the
episesamin-rich composition is precipitated crystal and
contains episesamin at a concentration 60 wt%¥ and upward.
3. The process according to claim 1 or 2, wherein the
episesamin-rich composition is 70 wt% and upward.
4. The process according to any one of claims 1-3, which
further includes the step of dissolving the sesamin or
sesamin-containing composition in an o0il or fat under heating
either prior to or after epimerization, thereby preparing a
solution.
5. The process according to claim 4, wherein the oil or
fat is at least one member selected from among MCT (middle-
chain fatty acid triglyceride), diacyl glycerol, sesame salad
0il, olive oil, soybean o0il, rapeseed o0il, corn oil, rice germ
0il, and sunflower seed oil.
6. The process according to claim 4 , wherein the o0il or
fat is MCT (middle-chain fatty acid triglyceride).
7. The process according to any one of claims 1-6, wherein

the epimerization is an acidic catalyst treatment.



oil, olive oil, soybean oil, rapeseed oil, corn oil, rice germ oil, and
sunflower seed oil. 6. The process according to claim4 , wherein the oil or
fat is MCT (mddle-chain fatty acid triglyceride). 7. The process according
to any one of clains 1-6, wherein the epinerization is an acidic catalyst
treatment. 35 8. The process according %o claim7, wherein the acidic

catal yst treatnent consists of naking'c8 tact with activated clay or acid
clay. 9. The process according to claim8, wherein the activated _clay or
acid clay8is ondReRATIERSHAGEUAING P tDLHI & a PYIETIN 3the FCi@hG in the
formof a 5% aqueous susgension. 10. The grocess accordingpto claim8 or 9,

wher ei n tFREAGEET vEEeAtRPRY BPRSishs cPhyaking cpRERPECWitRr acEi¥pEgdof

150- 350 q%£ . 11, Thg $£ocess according to any one of clainms 1-10, which
further i 05 RO sYePYof recovering by filtration the crystal that has

Clain 1001, WIS RIS SR 1T e SOREH® Ao tyeed
filtrati | d t | t] 3
proceas acktt dEciTheast Ry L8 FAEPciat PHERTBLEY, BATLRER B npvi g PG | o

el ther negily. 1002 pesanin phearoBhxblre 0f 563800 aidpeplseaam n at a

sesanmn to eplsesamn weig rati o between 14. An

appar at usy ¢ or POl Gkl IBRId ASH i S dLa 5P P45 99 Mt SABERE NG UNi t

having a mxing vessel for mxing an oil or fat containing sesamn or a

Seésam N- activated clay or acid clay has a specific surface area of
150-350 m?/g.
11. The process according to any one of claims 1-10, which
further includes the step of recovering by filtration the
crystal that has precipitated by recrystallization.
12. The process according to any one of claims 1-11,
wherein the filtrate formed in the step of recovery by
filtration is recycled to the step of preparing the solution.
13. The process according to any one of claims 1-12,
wherein the starting feed is either nearly 100% sesamin or a
mixture of sesamin and episesamin at a sesamin to episesamin
weight ratio between 99.9:0.1 and 40:60.
14. An apparatus for producing epimerized sesamin
comprising an isomerizing unit having a mixing vessel for
mixing an oil or fat containing sesamin or a sesamin-
containing composition with an acidic catalyst to effect
reaction, a crystallizing unit having a crystallizing vessel
for performing recrystallization, and a fluid channel
communicating the mixing vessel with the crystallizing vessel.
15. The apparatus for producing epimerized sesamin

according to claim 14, wherein the fluid channel has a



contai ning conposition with an acidic catalyst to effect reaction, a
crystallizing unit having a crystallizing vessel for performng
recrystallization, and a fluid channel conmunicating the m xing vessel with
the crystallizing vessel. 15. The apparatus for producing epinerized
sesamin according to claim14, wherein the fluid channel has a 36 -
filtering nmeans. 16. The apparatus for ﬁﬁoducing epi neri zed sesamn
according to claim15, wherein the fluid channel consists of a reaction
sol uti on fhbbtepipg meanseedi ng the reaction solution fromthe nixing vessel
to the filtering neans and a filtrate feed pipe for forwarding the filtrate
fromthe ¥¢tter ?Prﬁf mRRRratys (fer Rxedugingiepineskzed sesambe apparatus for
produci ng epi nerized sesam n__according to ani one of clainms 14-16, wherein
the i someRFPREINANTP RA31M heanyherepBatPRgfinédnrRpRgetesoBFists. ofhe
apparatus_for_producjng, epi peri.zed sesam ccording to any one_of  .clains
15°17, WhEFRFHLOMeSPLNT LPRnGoeAeRARSHACT ot ARALRHg thEaReactaonTRELE A A Us
for produgin imerized sesamn__agcordi to any one of .clains, 15-17,
wher o1 n rEEOT; FBe iR 2R g ek ora ERRL S L Pot hpBraREE e nETIEBATAl us for
produci ng Lnerjze e ) ording. ne o | ai, -19. _wherein
Phe oryor P Bihs et cEPrhEraghackhenas  ExHRY 208n tnE' P1Reb It etk

to the crystallizing vessel.

17. The apparatus for producing epimerized sesamin
according to any one of claims 14-16, wherein the isomerizing
unit has a means of heating the mixing vessel.

18. The apparatus for producing epimerized sesamin
according to any one of claims 15-17, wherein the filtering
means has a heating means.

19. The apparatus for producing epimerized sesamin
according to any one of claims 15-17, wherein the filtering
means has a pressurizing means.

20. The apparatus for producing epimerized sesamin
according to any one of claims 15-19, wherein the

crystallizing vessel has a cooling means.





