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SPECIFICATION 

A PROCESS AND AN APPARATUS FOR PRODUCING 

EPISESAMIN-RICH COMPOSITIONS 

TECHNICAL FIELD 

[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] 

I 
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[0004] and episesamin, an isomer of sesamin, is an 

optically active compound having the structure represented by 

formula II: 

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 oil 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 oil 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 
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patent reference 1), anti-oxidizing action against lipids 

(patent references 2 and 3), antihypertensive action (patent 

reference 4), the action of improving hepatic functions 

(patent reference 5), the action of scavenging active oxygen 

(patent reference 6), the blood cholesterol lowering action 

and/or cholesterol lowering action (patent references 7 and 

8), the action of in vivo stabilization of highly unsaturated 

fatty acids (patent reference 9), and the action of preventing 

sickness from drinking (patent reference 10). 

[0009] Recent studies have also revealed the differences 

between the physiological activities of sesamin and 

episesamin. For example, rats administered orally with a 

mixture of sesamin and episesamin (ca. 1:1) were shown to have 

such an in vivo distribution that the transfer of episesamin 

into organs was at least twice as much as that of sesamin 

(non-patent reference 5). In 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 p-

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 
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well as subjecting sesame oil to molecular distillation 

(patent reference 11). 
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Biochem., 13, 289-295 (2002) 

DISCLOSURE OF THE INVENTION 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0011] As described above, episesamin has been reported to 

have beneficiary effects. Among methods so far known to be 

available for obtaining episesamin-rich compositions that 

contain episesamin in concentrations greater than 50 wt% is 

the process of isolation from an episesamin-containing mixture 

by, for example, column chromatography. However, those 

methods involve complicated operations and, what 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 
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recrystallization technique in the specified oils or fats and 

found that episesamin could be separated from a mixture of 

sesamin and episesamin having similar structures. Thus, the 

present inventors established a method comprising the steps of 

dissolving under heating a mixture containing sesamin and 

episesamin (which is hereinafter designated a 

sesamin/episesamin mixture) in an oil or fat and then 

recrystallizing the solution such that episesamin will 

crystallize 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 oil 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 
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has led to the accomplishment of the present invention. 

(1) The step of acidic catalyst treating sesamin or a sesamin-

containing composition (including a sesamin/episesamin 

mixture) to epimerize the sesamin and the step of causing 

episesamin to selectively crystallize from the resulting 

mixture containing both sesamin and episesamin (which is 

hereinafter designated a sesamin/episesamin mixture) by means 

of recrystallization are combined so as to produce a 

composition that contains 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 oil 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 oil 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-



containing oil or fat with an acidic catalyst to effect an 

isomerization reaction, a crystallizer (crystallizing vessel) 

for performing recrystallization, and a fluid feed pipe (fluid 

channel) for feeding the reaction solution from the reactor 

into the crystallizing vessel, the fluid feed pipe optionally 

having a filtering means. The present inventors confirmed 

that using those apparatuses, a sesamin/episesamin mixture 

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] 1: production apparatus; 2: isomerizing unit; 3: 

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

channel 

BEST MODES FOR CARRYING OUT THE INVENTION 
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[0020] (Epimerization) 

The production process of the present invention starts 

with epimerizing sesamin or a sesamin-containing composition 

so that at least part of the sesamin is epimerized, thereby 

preparing a mixture containing both sesamin and episesamin. 

Sesamin or the sesamin-containing composition that serve as 

the feed can be isolated from within sesame seeds or refined 

from sesame oil by known methods. Typically, the following 

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 oil. To this end, 

extracting and concentrating steps are performed using various 

organic solvents that are substantially immiscible with sesame 

oil 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 oil. To this end, sesame oil 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 oil 

is dissolved in 2-10 volumes, preferably 6-8 volumes, of 

acetone, and the solution is left to stand overnight at a 
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suitable temperature that depends on the type of the organic 

solvent used; the temperature may be subfreezing, typically at 

-10°C or below, preferably at -20°C or below, say, at ca. -

80°C. As a result, the oil component forms a precipitate and 

the organic solvent is distilled off the filtrate obtained by 

filtration, whereupon an extract is obtained that contains 

sesamin as a main component. 

[0023] Alternatively, sesame oil is mixed with hot methanol 

or hot ethanol; the mixture is then left to stand at room 

temperature and the solvent is evaporated away from the 

solvent fraction. Specifically, sesame' oil 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, liquid-liquid 

countercurrent partition chromatography, etc., so that the 

desired mixture is isolated. 

[0025] These isolation methods are described more 
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specifically. The extracts mentioned above are recovered by 

high-performance liquid chromatography on a reverse-phase 

column (ODS) using methanol/water (60:40) as an eluant; after 

distilling off the solvent, the resulting crystal is subjected 

to recrystallization from ethanol, producing sesamin or a 

sesamin-containing composition that can be used in the present 

invention. 

[0026] The sesame oil to be used in the present invention 

may be a refined product or it may be a crude product obtained 

at any of the stages of sesame oil production prior to 

decoloration. If desired, sesame oil 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 oil, 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 oil, 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 
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present invention are obtained from by-products to the process 

of sesame oil production. 

[0028] Note that the method of refining the sesamin and 

sesamin-containing composition that are to be used in the 

present invention and the method of yielding the extract are 

by no means limited to those described above. In addition, 

the sesamin-containing composition to be used in the present 

invention is by no means limited to those obtained from sesame 

oil, 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] 
.0 
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[0031] so as to cause a ring-opening reaction, the isomer 

episesamin was generated. Therefore, the epimerization that 

occurs in the production process of the present invention is 

not limited in any particular way as long as it can cause a 

ring-opening reaction to occur in sesamin, thus generating 

episesamin, and it may be exemplified by acidic catalyst 

treatment, heat treatment in the presence of a mineral acid, 

and the like. Among these methods, the acidic catalyst 

treatment is preferred 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<jmsted 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. In 

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 
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is adjusted to have a lower pH by addition of an acid can also 

be used with advantage. 

[0033] Note here that if refined sesame oil is used to 

prepare the above-described sesamin or sesamin-containing 

composition, the epimerization that is occasionally effected 

during the purification process will eventually enable one to 

obtain a sesamin/episesamin mixture. In this case, the 

epimerization step of the present invention may be omitted; 

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. 
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[J. Org. Chem. 60, p. 3052 (1955)]. Here again, the above-

described step of epimerization may be omitted if the 

sesamin/episesamin mixture is obtained. 

(Oil or Fat) 

According to the production process of the present 

invention, sesamin or the sesamin-containing composition 

(including the sesamin/episesamin 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 

oil 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 oil or fat that can be used include MCT 

(middle-chain fatty acid triglyceride), diacyl glycerol, 

sesame salad oil, olive oil, soybean oil, rapeseed oil, corn 

oil, rice germ oil, and sunflower seed oil. 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 
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[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 sesamin-containing composition in an oil 

or fat. If the feed is sesamin or a sesamin/episesamin 

mixture of low episesamin content, it is preferred to 

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 oil 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 oil 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. 



- 17 -

sesamin or the sesamin-containing composition (including the 

sesamin/episesamin mixture) is dissolved under heating and, 

thereafter, depending on the need, the solution is subjected 

to the acidic catalyst treatment (epimerization) and the 

resulting epimerized product is recrystallized to separate a 

composition that contains episesamin in a concentration 

greater than 50 wt%. Although recrystallization is effected 

in the oil or fat, the concentration of the solute 

(episesamin) in the oil or fat during recrystallization, 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 oil 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 
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the need, a fresh supply of sesamin may be added to this 

filtrate and the resulting product of an increased sesamin 

concentration may be recycled as the starting feed in the 

production process of the present invention. Sesamin is 

expensive and from an economic viewpoint, it is preferred to 

produce fresh episesamin by recycling sesamin. 

[0042] The present invention provides a process for 

producing episesamin-rich compositions that comprises the 

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 
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sesamin is brought into contact with an acidic catalyst to 

effect an isomerization reaction; in order to ensure that the 

isomerization reaction will proceed, the mixing vessel 21 is 

preferably equipped with a heating means (not shown), which is 

desirably capable of heating at 60-160°C, preferably at 80-

140°C, and holding that temperature for a period of 5-60 

minutes, preferably 10-30 minutes. Ordinary heating means may 

be employed, such as an electric heater and a means of using 

heated steam. In addition, an agitating 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 221a 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 
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which a powder is fed and a hopper (not shown) from which it 

is fed. 

[0045] In the isomerizing unit 2, the reaction solution 

containing the epimerized episesamin is taken out of the 

mixing 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 open and close the outlet 

23, an ON/OFF valve (not shown) is provided, which remains 

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. 
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[0046] The filtrate separated by the filtering means 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 

episesamin-containing composition depends on the difference in 

solubility between sesamin and episesamin and on the process 

of recrystallization in the oil or fat for separating 

episesamin from the mixture of sesamin and episesamin which 

are similar in structure. To be more specific, the 

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 321a 
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and agitating blades 321b, with a drive unit 322 provided 

above the agitator 321. At the point in time 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 

end, the crystallizing vessel 31 is preferably fitted with an 

inlet through which seed crystals are fed in. 

[0047] If the mixing vessel 21 and the crystallizing vessel 

31 are fitted with an inspection window, one can confirm that 

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. In 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 
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apparatus of the present invention for producing the 

episesamin-containing composition. 

[Examples] 

[0049] The present invention will now be described more 

specifically by reference to the following examples, which are 

by no means intended to limit the present invention. 

[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-
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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 80°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 

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 
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following the reaction overnight, the yield increased to about 

49%, giving an episesamin/sesamin production ratio of nearly 

1:1. 

(Test Example 4) 

Ethanol (5.0 ml) was weighed as a solvent in a test tube 

with a removable cap that had a capacity of 70 mL; the test 

tube was then charged with 96 mg of a sesamin-episesamin 

mixture (in a sesamin/episesamin 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% HC1) 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 
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in a yield of about 21%. 

[Example 1] 

Twenty grams of an oil or fat was weighed in an eggplant 

type flask of 50 ml in capacity; 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 heated 

in an oil bath at 120°C under agitation until the mixture was 

completely dissolved. To the solution, 0.4 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, 

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; 
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Column temperature: 40°C 

Mobile phase: methyl alcohol/water » 7:3 

Flow rate: 1 ml/min 

Detector: UV 290 nm 

Viscosity measurement was conducted with a viscotester 

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 oil or fat tested. 

[0050] [Table 1] 

Oil or fat 
Oil or fat's 
viscosity 
(dPa-s) 

Composition of 
sesamin/episesamin in 

(sample 1) reaction 
filtrate (%) 

Episesamin purity 
in (sample 2) 

episesamin-rich 
composition (%) 

MCT 0.30 or less 44.9/46.6 95.1 
Diacyl glycerol 0.53 53.7/40.2 83.8 
Olive oil 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 
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oil, rapeseed oil, corn oil, sunflower seed oil, octanoic acid 

and octyl acetate were used as oil or fat. In particular, it 

was found that compositions with 80 wt% and more episesamin 

could be produced when diacyl glycerol, olive oil, soybean 

oil, rice germ oil, rapeseed oil and sunflower seed oil were 

used, and that compositions with 90 wt% and more episesamin 

could be produced when MCT, octanoic acid and octyl acetate 

were used. 

[Example 2] 

Twenty grams of an oil 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 



- 29 -

(sample 2). 

[0052] Similarly, 20 g of an oil or fat (MCT; ACTOR M-l 

manufactured by RIKEN VITAMIN CO., LTD.) 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; a portion of the solution was taken as a 

sample for HPLC analysis (sample 3). 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 (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] 

Clay treatment 

Composition of 
sesamin/episesamin 
in (samples 1, 3) 

reaction filtrate (%) 

Episesamin purity in 
(samples 2, 4) 
episesamin-rich 
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 
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composition. 

[Example 3] 

Twenty grams of an oil or fat (MCT; ACTOR M-l 

manufactured by RIKEN VITAMIN CO., LTD.) was weighed in an 

eggplant type flask of 50 ml in capacity; 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 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] 
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Trade name Common 
name 

Particle 
size (mm) 

PH 
(5% 

suspension) 

Composition of 
sesamin/episesamin 

in reaction 
filtrate (%) 

MIZUKA-ACE 
#200 

acid cl.ay 
fine 
powder 6.4 91.8/6.5 

MIZUKA-ACE 
#300 

acid clay 
fine 
powder 8.5 97.0/1.1 

MIZUKA-ACE 
#400 

acid clay 
fine 
powder 5.6 84.6/13.3 

GALLEONITE 
#036 acid clay 0.71-0.25 8.2 96.3/1.6 

GALLEONITE 
#0612 

acid clay 3.4-1.4 7.5 96.3/1.5 

GALLEONITE 
#251 

activated 
clay 4.0-1.7 2.9 69.3/26.1 

GALLEONITE 
#136 

activated 
clay 0.71-0.25 2.9 88.9/8.3 

GALLEON 
EARTH V2 

activated 
clay 

fine 
powder 2.9 45.3/46.7 

GALLEON 
EARTH V2R 

activated 
clay 

fine 
powder 2.9 44.9/46.6 

* fine powder: 80-95% pass at 90 pun 

[0056] [Example 4] 

As shown in Example 3, the acid clay did not cause 

comparable isomerization reaction, 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] Sixteen milliliters of MCT (ACTOR M-l manufactured 

by RIKEN VITAMIN CO., LTD.) and 4 ml of 5N HC1 were weighed in 

an eggplant type flask of 50 ml in capacity; 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 
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being fitted with a reflux pipe, the flask was 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 

(MIZUKA-ACE #400 manufactured by MIZUSAWA INDUSTRIAL 

CHEMICALS, LTD.) was added and reaction was carried out at 

120°C for 30 minutes. After the end of the reaction, the 

waste clay was removed by filtration and a portion of the 

filtrate was taken as a sample for HPLC analysis. The 

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-l 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 oil or fat solution. Into the mixing vessel 21 now 

containing the oil 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 liquid was 

flowed under pressure through a membrane filter (filtering 



- 33 -

means 4) to cause simultaneous removal of the waste clay. The 

resulting liquid (ca. 100°C) was received by the crystallizing 

vessel 31 in the crystallizing unit 3 and slowly cooled with 

cold water. About 15 minutes later when the liquid 

temperature reached 60°C, 720 mg of episesamin (99.9% pure) 

was charged as seed crystals and crystallization was performed 

for 90 minutes under mild agitation. The resulting slurry 

(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. 
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CLAIMS 

1. A process for producing an episesamin-rich composition having episesamin at 
a concentration greater than 50 wt% on the basis of the sum weight of sesamin and 
episesamin contained in the composition, comprising the steps of: 

applying epimerization to sesamin or a sesamin-containing composition so that 
at least part of the sesamin is converted to episesamin; and 

selectively crystallizing episesamin by recrystallization in an oil or fat. 

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 on 
the basis of the sum weight of sesamin and episesamin contained in the composition. 

3. The process according to claim 1 or 2, wherein the episesamin-rich 
composition contains episesamin at a concentration 70 wt% and upward on the basis of 
the sum weight of sesamin and episesamin contained in the composition. 

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 oil or fat under 
heating either prior to or after epimerization, thereby preparing a solution. 

5. The process according to claim 4, wherein the oil ox fat is at least one member 
selected from among MCT (middle-chain fatty acid triglyceride), diacyl glycerol, 
sesame salad oil, olive oil, soybean oil, rapeseed oil, com oil, rice germ oil, and 
sunflower seed oil. 

6. The process according to claim 5, wherein the oil 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. 

8. The process according to claim 7, wherein the acidic catalyst treatment 
consists of making contact with activated clay or acid clay. 

9. The process according to claim 8, wherein the activated clay or acid clay is 
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one that has been adjusted to have a pH of 3.7 or less in the form of a 5% aqueous 
suspension. 

10. The process according to claim 8 or 9, wherein the activated clay or acid clay 
has a specific surface area of 150-350 m2/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 filtering means. 

16. The apparatus for producing epimerized sesamin according to claim 15, 
wherein the fluid channel consists of a reaction solution feed pipe for feeding the 
reaction solution from the mixing vessel to the filtering means and a filtrate feed pipe 
for forwarding the filtrate from the filtering means 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. 
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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. 


