1 METHOD FOR REDUCI NG CHLOROPROPANCLS AND FORMATI VE SUBSTANCE THERECF,

GLYCI DOL FATTY ACI D ESTERS, IN GLYCERIDE O LS Technical Field 5[0001]

The present invention relates to a nmethod for reduci ng chl oropropanols and
a formative substance thereof, glycidol fatty acid ester, in a glyceride
-fat or oil. 10Background Art [0002] 1 The "chl oropropanol™ is a generic
name of substances in which chlorine is bound to propanol, and it has

previ ously been known that 3-chl oropropanedi ol which is one 150f themis
produced as a byproduct in a small anmount nainly when an amno acid liquid

such as soypsayserbR RfOGUERE. chickSpRbERANSALAakRak0AMAROLORBIBRAAGEROl S
produced due to existence of fats and sodiumchloride in a process of

cooking fopdsrrdP| 0803t Tpor, raRRecentty. sktrhas brenrrverpabedothat 3-

chl or opropanedi ol " and glycidol are present as an ester in which they are
bound to a fatty acid in edible fats and oils (Non-Patent Docunents 1 and
2). 25[0004]

Technical Field

{823

(0001}
The present invention relates to a method for reducing
chloropropanols and a formative substance thereof, glycidoel

fatty acid ester, in a glyceride fat cr oil.

10 Background Art
[00GZ]

The "chloropropanol"™ is a generic name of substances
in which chlorine is bound to propanol, and it has
previously been known that 3-chloropropanedicl which is one

15 of them is produced as a byproduct in a small amount mainly
when an aminc acild ligquid such as soy sauce is produced.
It is also said that 3-chloropropanediol is produced due to
existence of fats and sodium chleride in a process of
cocking foods.

20 [C003]

Recently, it has been revealed that 3-
chloropropanedicl and glycidol are present as an ester in
which they are bound to a fatty acid in edible fats and
oils (Non-Patent Documents 1 and 2).

25 {00043



2 Gycidol is a conpound in which 1- and 2-positions of glycerol are
dehydr ati on-condensed to form an epoxide. [0005] Further, recently, it has
al so been reported that, in 5a process of producing chloropropanols in a
glyceride fat or oil, a glycidol fatty acid ester is present as a formative
subst ance thereof (Non-Patent Docunent 3). [0006] Regarding

3-chl oropronediol fatty acid ester, there is 10no regul ati on such as an
accept abl e i ngestion amount. I n Europe, however, there is a tendency to
eval uate on the assunption that fatty acids binding to 3-chl oropropanedi ol

fatty acid estegjareqentitelycbhgedntioshulRikAt @-3anehbopepniepanedinl .
Therefore, it is desirable to develop a 15techni que for reducing the

content thgfeet Li QrglMQEQHQQtE@E—@Bn@%hsehogg7kokﬁ,@ﬂdE Io@n.qeal so
regarding a glycidol fatty acid ester, there is no toxicological data.

However, itgphgsg0desirable to develop a technique for reducing the content
thereof in a glyceride fat or oil, as is the case with chl oropropanol s.

Prior Art DOCU”?HE%her, recently, it has also been reported that, in
5 a process of producing chloropropanols in a glyceride fat
or 0il, a glycidol fatty acid ester is present as a
formative substance thereof (Non-Patent Document 3).
[0006]
Regarding 3-chloropronediol fatty acid ester, there is
10 no regulation such as an acceptable ingestion amount. In
Europe, however, there is a tendency to evaluate on the
assumption that fatty acids binding to 3-chloropropanediol
fatty acid ester are entirely freed to turn into 3-
chloropropanedicl. Therefore, it is desirable to develcp a
15 technique for reducing the content therecf in a glyceride
fat or oil.
[0007]
In addition, also regarding a glycidol fatty acid
ester, there is no toxicological data. However, it is
20 desirable to develop a technigue for reducing the content
thereof in a glyceride fat or oil, as is the case with

chloropropanols.

Prior Art Documents

25 Non-Patent Documents



3 [0008] Non-Patent Docunent 1: Zelinkova Z, Svejkovska B, Veliek J,
Dole'Lal M: Fatty acid esters of 3-chloropropane-1,2-diol in edible oils.
Food Addit Contam 2006 Dec; 23 (12): 1290- 51298 Non- Patent Docunent 2:
Erste Ei nschatzung zur Berwertung der in raffinierten pflnzlichen Fetten
nach gew esenen Cehalte von d ycidol - Fetst saureestern (Stellungnahnme Nr.
007/ 2009 des Bf R vom 10. Marz 2009) 10Non- Patent Docunent 3: Dr. Rudi ger
Wi sshaar/ Fatty acid esters of 3-MCPD: Overview of occurrence in different
types of foods (ILSI Europe Wrkshop in association with the European
Conmi ssi onyobe®) February 2009 Brussels, Belgiu
(http://europe.ilsi.org/ NR rdonl yres/ ALD194E7- BFA2- 4A23-

15A673- 15F480580005{ Oh Speaket 6Vei sshaakopdf ), Sypmakyyekat Be {Byertiop,
Probl ens to be Sol ved by the Invention [0009] 20An obj ect of the present

i nvention Délé@aPrQVldPa@t?E£@9@ é§£e£§d8§'@9cﬁbb@699699§80h5ZSHEBlaS 3-
chl or opr opanedi ol and 3- oropropanedi ol fatty acid ester and a formative

;Uletance thecgobisush as ghygi dohifatbyragl d2gskepeln a39lyseri dggpat or
5 1298
Non-Patent Document 2: Erste Einschidtzung zur Berwertung
der in raffinierten pflnzlichen Fetten nach gewiesenen
Gehalte von Glycidol-Fetts&ureestern (Stellungnahme Nr.
007/2009 des BfR wvom 10. Marz 2009)
10 Non-Patent Document 3: Dr. Ridiger Weisshaar/Fatty acid
esters of 3~MCPD: Overview of occurrence in different types
of foods (ILSI Furope Workshop in asscciation with the
European Commission: 5-6 February 2009 Brussels, Belgium)

{http://europe.ilsi.org/NR/rdonlyres/AID1I94E7~-BFAZ-4A23~

15 AG73~15F1905300D5/0/SpeakertWeisshaar.pdf)

summary of the Invention
Problems to be Scolved by the Invention
[0009]

20 An obiject of the present invention is to provide a
method for reducing chloropropancls such as 3-
chloropropanediol and 3-chloropropanediocl fatty acid ester
and a formative substance thereof such as glycidol fatty

acid ester in a glyceride fat or oil.



4 Means for Solving the Problens [0010] The present inventors have
intensively studied. As a result, they have found that chloropropanols and
a Sformative substance thereof such as glycidol fatty acid ester in a
glyceride fat or oil can be reduced by treating a glyceride fat or oi

after a bl eaching and deodorization stepmwith silica gel and/or basic
activated carbon, or by mxing a glyceride fat or oil after a bl eaching and
10deodori zation step with an aqueous organic acid solution and dehydrating
the m xture at 50 to 180C under reduced pressure, or by mxing a glyceride

fat or oil vakher rarbkeaehhgg-aedpdepdenkzation step with a solvent foll owed
by renoving the solvent or the solvent and a | ow nelting point 15fraction

of the glygenhde fat or oil. In addition, they have found that a glycidol
fatty acid ester in the glyceride fat or oil can be reduced by contacting a

glyceride fat orphai Lbraktge anbkeashingaand;deadarizati apygtien W i an acid.
The present invention has been 20conpl eted on the basis of these findings.

[0011] Thatek§;tt henpLeagnt keﬁﬁatkﬁgtpEHybée§fopano@;)aédngthod for
reduci ng chl oropropandls and a formative substance thereof in a glyceride

fat o ofl rocRERELE! BEH2RLEER! LB B0E! eached sand ydeader kaed olygeri de fat

ester in a glyceride fat or oil can be reduced by treating
a glyceride fat or oil after a bleaching and deodorization
step with silica gel and/or basic activated carbon, or by
mixing a glyceride fat or cil after a bleaching and

10 decdorization step with an aguecus organic acid solution
and dehydrating the mixture at 50 to 180°C under reduced
pressure, or by mixing a glyceride fat or oil after a
bleaching and deodorization step with a solvent followed by
removing the solvent or the solvent and a low melting point

15 fraction of the glyceride fat or oil. In addition, they
have found that a glycidol fatty acid ester in the
glyceride fat or oil can be reduced by contacting a
glyceride fat or oil after a bleaching and decdorization
step with an acid. The present invention has been

20 completed on the basis of these findings.
(0011}

That 1s, the present invention provides:

(1} A method for reducing chloropropanocls and a formative
substance therecof in a glyceride fat or oil, comprising

25 treating a bleached and deodorized glyceride fat or oil



5 wth silica gel and/or basic activated carbon, (2) A nethod for reducing
chl oropropanols and a formative substance thereof in a glyceride fat or

oil, conprising mxing a bleached and deodorized glyceride fat or oil with
5an aqueous organic acid solution, and dehydrating the mxture at 50 to
180C under reduced pressure, (3) A nethod for reducing chloropropanols and
a formative substance thereof in a glyceride fat or oil, conprising m Xing
a bl eached and deodori zed glyceride fat or oil with 10a sol vent foll owed by
renovi ng the solvent or renoving the solvent and a | ow nelting point

fraction of:thesglyegrigde dad/0F Whdic actitMed sBEROG, for reducing a
glycidol fatty acid ester in a glyceride fat or oil, conprising contacting

a bl eached(ands Lpdeosorized-ghysend denfato@fo@iho s tih@ns acbfnat {9 The
met hod according to (1), wherein pH of the basic activated carbon is 9 or

higher, (&) dbg,rethod- 8601 di N1 Pcé2)ae WNLE EHA L1E, OEGRIM CsACHd 1S
ascorbic acid, 20(7) The nmethod according to (3), wherein the solvent is a

pol ar 50'V@D&ing(§)bﬂ@§cﬁ@&h&ﬂda&&8ﬁgiﬂﬂb&OgiféexM@@rﬁéﬁ dhe, pol @i+ gol vent
i s ethanol, (9) The nmethod according to (4), wherein the acid is a

25sol §d aci i g, s4bst ance, and/ or ; @ns FALeoys, achd SO Y AMing the
mixture at 50 to 180°C under reduced pressure,
(3) A method for reducing chloropropanols and a formative
substance thereof in a glyceride fat or oil, comprising
mixing a bleached and deodorized glyceride fat or oil with
10 a solvent fellowed by removing the solvent or removing the
solvent and a low melting point fraction of the glyceride
fat or oil,
{4) A method for reducing a glycidol fatty acid ester in a
glyceride fat or oil, comprising contacting a bleached and
15 deocdorized glyceride fat or oil with an acid,
{5) The method according to (1), wherein pH of the basic
activated carbon is 9 or higher,
(6) The method according to (2), wherein the organic acid
is ascorbic acid,
20 {7) The method according to (3), wherelin the solvent is a
polar sclvent,
(8) The method according to (7)), wherein the polar solvent
is ethancl,
{9) The method according to (4), wherein the acid is a

25 solid acidic substance and/or an aqueous acid sclution,



6 (10) The nethod according to (4) or (9), wherein the solid acidic
substance is acid clay, activated clay, or acidic activated carbon,

(11) The nethod according to any one of (1) to (8), wherein 5the bl eached
and deodori zed glyceride fat or oil is a palm base fat or oil, (12) A
refined palmoil which is obtainable bygsthe method according to (2) or (6),
wherein an iodine value of the refined palmoil is 57 or nore, and a
content of 10chl oropropanols and a fornative substance thereof in the
refined palmoil is 4 ppmor less, and (13) A palmolein which is

obt ai nabl e( by the. Rt hosk accos 8iN8gt 0o (2)) osr (63} , Wies £éNnaphkodbneqval ue
of the palmoleinis 66 or nore, and a content of chloropropanols 15and a

formative subgiancgtihereof:inzthe paky oheivi6e® PPV Orokessiakkfect of
the Invention [0012] 20According to the nmethod of the present invention,

chl or opr opgpe] $; 8482537 chl or opr opanedi ol and 3- chl oropropanedi ol fatty
acid ester and a formative substance thereof such as glycidol fatty acid

ester in acglycend de-f@lq 05 0Ll cAR P £89UGEE. o' 71) to (8), wherein

5 the bleached and deodorized glyceride fat or oil is a palm-
base fat or oil,
{12} A refined palm oil which is obtainable by the methoed
according to (2) or (6), wherein an iodine value of the
refined palm oil is 57 or more, and a content of

10 chloropropanols and a formative substance thereof in the
refined palm oil is 4 ppm or less, and
(13} A palm olein which is obtainable by the method
according to (2) or (6}, wherein an lodine value of the
palm olein is 66 or more, and a content of chloroprepanols

15 and a formative substance thereof in the palm olein is &

ppm or less.

Effect of the Invention
(0012]

20 According to the method of the present invention,
chloropropanols such as 3-chloropropanediol and 3~
chloropropanediol fatty acid ester and a formative
substance thereof such as glycidel fatty acid ester in a
glyceride fat or oil can be reduced.

25



Mode for Carrying Qut the Invention [0013] The present invention wll
be explained in detail below 5[0014] The present invention can al so
be applied to edible refined fats and oils such as soybean oil, rapeseed
oil, safflower oil, corn oil, sunflower oil, cottonseed oil, rice oil,
olive oil, palmoil, coconut oil, palmkernel oil, 10sesanme oil, beef
tallow, lard, and fish oil which are subjected to a refining step such as
bl eachi ng and deodori zati on, and can be preferably applied to a pal mbase
fat or oil anmong them [0015] 15The nethod of the present invention allows

to reduce ghher gpropapel sngushrasnid- chkhenhepeapanedi ol and 3-
chl oropropanedi ol fatty acid ester and a formati ve substance thereof such

as glycidolghatty acid ester in a glyceride fat or oil, by treating a
gl yceride fat or oil 20after a bleaching and deodori zation step with silica

gel and/or basiengChi-wakgd ¢ayheR: oAhg:bashe aghbhvated ¢ar ber.iig
hydr ophobi ¢ acti vated carbon whi ch has been activated at a high tenperature

of 500C orhkgher. By using basic activated carbon, chloropropanois and a
formati ve substance 25thereof in a glyceride fat or oil can be reduced.

5 [0014]

The present invention can also be applied to edible
refined fats and cils such as soybean oil, rapessed oil,
safflower oil, corn oil, sunflower oil, cottonseed o©il,
rice oil, olive oil, palm oil, coconut o0il, palm kernel oil,

10 sesame oil, beef tallow, lard, and fish oil which are
subjected to a refining step such as bleaching and
decdorization, and can be preferably applied to a palm-base
fat or c¢il among them,

[0015]

15 The method of the present invention allows to reduce
chloropropancls such as 3-chloropropanediol and 3-
chloropropanedicol fatty acid ester and a formative
substance thereof such as glycidol fatty acid ester in a
glyceride fat or o0il, by treating a gliyceride fat or ocil

20 after a bleaching and decodorization step with silica gel
and/or basic activated carbon. The basic activated carbon
is hydrephobic activated carbon which has been activated at
a high temperature of 500°C or higher. By using basic
activated carbon, chloropropanols and a formative substance

25 thereof in a glyceride fat or oil can be reduced.



8 [0016] In the nmethod of the present invention, the pH of basic

activated carbon is preferably 9 or higher, nore preferably 10 or higher.
In addition, when activated 5carbon having stronger basicity is used, the
ef fect of reducing chloropropanols and a formative substance thereof in a

gl yceride fat or oil is higher. In additdgon, the pH of activated carbon can
be nmeasured by the nethod described in JIS K 1474 "Activated Carbon Test
Met hod". 10[ 0017] Exanpl es of a nmethod of silica gel treatnent and/or

active carbon treatnment in the present invention include a nmethod of adding
0.1 to 5% hyoweijght of silica gel and/or active carbon to a glyceride fat
or oil, and m xing and 15contacting for a certain period under warm ng at

50 to 150C and redygednprgssuce. th@0LE8bsent ihWedddichi ORnet R mEt hod of the
present invention allows to reduce chl oropropanols such as 3-

20chl or opr gpanediok ; 3Aded- Qﬁkgbﬁpﬁgpﬁﬁgﬁbebﬁ?t@YO%Chq gsker mand a
formative substance thereof such as glycidol fatty aC| ester in a

glyceride takr@ha0hl, By Bthagh@rgly@ﬁrbgalkahnorwgbh atter @bl eaching and
deodori zation step With an aqueous organic acid solution, and dehydrating

the mgxture,2BundgrL  ig e?@gOE5@§SBQQ*CIQ? 9L0a0kLe, achd %%?@c%“ Jdehe 9

present invention Is p erabl'y ascorbic aC|d erythorbic acid, acetic acid

or malic agkd,cand &nﬁgQOQrggehelgcaqa.ga@09§a%99aesh%§&agag geperald y used

for foods rcanents ese organi c aci can be used alone or in
in a glyceride fat or oil is higher. In addition, the pH

of activated carbon can be measured by the method described
in JIS K 1474 “Activated Carbon Test Method”.

10 (G017}

Examples of a method of silica gel treatment and/or
active carbon treatment in the present invention include a
method of adding 0.1 to 5% by weight of silica gel and/ox
active carboen to & glyceride fat or oil, and mixing and

15 contacting for a certain pericd under warming at 30 to
150°C and reduced pressure.

[0018]

In additicn, the method of the present invention
allows to reduce chloropropanols such as 3-

20 chloreopropanedicl and 3-chloropropanediol fatty acid ester
and a formative substance thereof such as glycidol fatty
acid ester in a glyceride fat or oil by mixing a glyceride
fat or oil after a bleaching and deodorization step with an
agueous organic acid sclution, and dehydrating the mixture

25 under reduced pressure. The organic acid used in the



5conbi nati on of two or nore kinds. Anong them ascorbic acid is preferably
used. [0019] For exanple, in the case where a glyceride fat or oi
and an aqueous ascorbic acid solution are m xed, the method 10of the
present invention allows to reduce chloropropanols and a fornmative
substance thereof in a glyceride fat or @il by adding a defined anount of
1% aqueous ascorbic acid solution to a glyceride fat or oil heated to 70C,
and then, treating the m xture for 15 mnutes to 1 hour while 15 stirring
at 50 to 180C under a reduced pressure condition of 0.5 to 100 Tarr to

suf fici ent byepentoravandebydrat poBre020] ascorbithecmat hedyeanrbeccarried
out at a concentration of an aqueous organic acid solution of 0.1 to 22%

preferably-3id0t ecd0% Yben bhemgoneentrali @Adi shkewebrihanct heikewer
limt, the anount of water relative to a fat or oil beconmes too great, and

efflClencchB LbherpBthodnhhecamesypaetalWensthereengenticzakhgn exceeds the
upper limt, crystals of an organic acid may be precipitated, being not

preferablemea§zaﬁeﬁeghodTg@Beb@reahabegcgug aknapkenpenakh8e0b59nto 10
180C and, when the tenperature iS lower than the lower limt, the tinme

necessary EB&b@ﬁQ¥@6ﬁt59”th§ b?”ﬂorénﬁlﬁﬁé'C'ﬁﬂBMgb%E@HESdBeekblgh the
ot her hand, when the tenperature is higher than the upper Iimt, an organic

acid acid is preferably used.
[0019]
For example, in the case where a glyceride fat or oil
and an aqusous ascorbic acid sclution are mixed, the method
10 of the present invention allows to reduce chloropropanols
and a formative substance thereof in a glyceride fat or oil
by adding a defined amount of 1% aqueous ascorbic acid
sclution to a glyceride fat or oil heated to 70°C, and then,
treating the mixture for 15 minutes to 1 hour while
15 stirring at 50 to 180°C under a reduced pressure condition
of 0.5 to 100 Torr to sufficiently perform a dehydration.
[0020]
The method can be carried out at a concentration of an
agqueocus organic acid solution of CG.1 to 22%, preferably 1
20 to 10%. When the concentration ls lower than the lower
limit, the amount of water relative to a fat or oil becomes
too great, and efficiency of the method becomes poor. When
the concentration exceeds the upper limit, crystals of an
organic acid may be precipitated, bsing not preferable.

25 The method can be carried out at a temperature of 50 to



5i s degraded, and the effect thereof becones poor. The nethod can be
carried out under a reduced pressure condition of 0.5 to 100 Torr, and the
pressure is preferably as | ow as possible. [00211 10l n addition, the nethod
of the present invention allows to reduce chl oropropanols such as

3-chl oroproanedi ol and 3-chl oropropanediigl fatty acid ester and a formative
subst ance thereof such as glycidol fatty acid ester in a glyceride fat or
oil by mxing a glyceride fat or oil after 15a bl eaching and deodori zati on
step with a solvent followed by renoving the solvent or the solvent and a

low mel tinggpet Nindragtdon.0f the glycerddesfatuor ehhn That1bserthe method
of the present invention allows to reduce chl oropropanols such as

3‘Ch|OFODVQ@ﬁ@%QiQheaﬂﬂmé‘nggéhEQ&?DE@@aB@dFQEaEQthi§0ﬂ6n§$t%hdand a
formati ve substance thereof such as glycidol fatty acid ester in a

gl yceride tat:ok-ail, B¥cepBEERbERLT Ngnchkar eprhapanahs, sueBnashe
3-chl or opr opanedi ol “and 3-chl oropropanedi ol fatty acid ester and a

formative suhstanee bhecepf gauchcasngkyei dpbe25haktiy, achdoeshali ¢l Bl @
solvent mxed " wth a glyceride fat 11 or oifl, or a low nmelting point

fraction of ;asghycgrhde hat QL @%kechkhgw@gfbxeeeﬁ@§iggo&he goacentrates.
[0022] In addition, in the nethod of the present invention, 5the nethod for

re”Dving_aﬁggwbaEEgkngepegp&igaashkonnaa@ conpyi:ses pi-xkag.a gl yceride fat
or oil with a solvent, cooling and crystallizing the m xture, and

fractionatLug.aclbguid bractboRooand LNeLaRY cnthg-Law,pel fng point
raction can be renoved.

preferably as low as possible.

[oo21]

10 In addition, the method of the present invention
allows o reduce chloropropanols such as 3-chloroproanediol
and 3-chlcropropanedicl fatty acid ester and a formative
substance thereof such as glycidel fatty acid ester 'in a
glyceride fat or oil by mixing a glyceride fat or oil after

15 a bleaching and deodorization step with a solvent followed
by removing the solvent or the solvent and a low melting
point fraction of the glyceride fat or oil. That is, the
method of the present invention allows to reduce
chloropropanols such as 3~-chloropropanediol and 3-

20 chloropropanediol fatty acid ester and a formative
substance thereof such as glycidol fatty acid ester in a
glyceride fat or ©oil by concentrating chloropropanols such
as 3~chloropropanediol and 3~chleoropreopanediol fatty acid
ester and a formative substance thereof such as glycidcl

25 fatty acid ester into a solvent mixed with a glyceride fat



10[ 0023] In addition, in the nethod of the present invention, the

met hod for renoving a solvent can conprises mxing a glyceride fat or oi
with a solvent, fractionating a separated solvent |ayer and, further,
evaporating the 15sol vent under reduced pressure, and thereby, the sol vent
can be renoved. In addition, a glycerideifat or oil can be further refined
by carrying out bleaching and deodorization. [0024] In the nethod of the
present invention, the solvent to 20be m xed with a glyceride fat or oil is
preferably a polar solvent. By using a polar solvent, separation and

renmoval af beromixi g Wi t Bwamghycgri geifiat fenceibnbeecogeygeasyri (8025}
Further, in the nmethod of the present invention, it is 25preferable that

the polar gol yent ks:ethanohy BY¥mYsSing AL ebhanak raebkor opr opanol s such as
3- chloropropanedlol and 3- Kloropropanedlol fatty acid ester and a

formative syhstance thereof such as glycidol fatty acid ester can be
efficiently reduced only by renoving ethanol w thout 5necessity of renoval

of a I ow nel ting,pgispt +fEaCt hQntHE Reghygerkdental roteQt! s nabher ol xi ng
with a glyceride fat or oifl. [0 The glyceride fat or oil obtained by
the ngthOdLBL kgghod for removing a low melting point fraction can
comprises mixing a glyceride fat or oil with a solvent,
cooling and crystallizing the mixture, and fractionating a
liguid fraction, and thereby, the low melting point
fraction can be removed.
10 [0023]
In addition, in the method of the present invention,
the method for removing & sclvent can comprises mixing a
glyceride fat or oil with a solvent, fractionating a
separated solvent layer and, further, evaporating the
15 solvent under reduced pressure, and thereby, the solvent
can be removed. In addition, a glyceride fat or oil can be
further refined by carrving out bleaching and deodorization.
[0024]
In the method of the present invention, the sclvent to
20 be mixed with a glyceride fat or oil is preferably a polar
solvent. By using a polar solvent, separation and removal
after mixing with a glyceride fat or oil become casy.
[0025]
Further, in the method of the present invention, it is

25 preferable that the polar solvent is ethanol. By using



10present invention has been reduced in the content of chloropropanols such
as 3-chl oropropanedi ol and 3- chl oropropanediol fatty acid ester and a
formati ve substance thereof such as glycidol fatty acid ester. In the
present invention, the content of chloropropanols and a 15formative
substance thereof such as glycidol fattyacid ester is nmeasured by the
follow ng nmethod by referring to the followi ng reference. (Determ nation of
total 3-chloropropane-1,2-diol (3-MCPD) in edible oils by cleavage of MCPD
esters with sodi um 20nmet hoxi de. Eur. J. Lipid Sci, Technol. 2008, 110, :

183- 186) EQA2AL1, chloEbpsbpalolsgsabnhasbab-enieikbpkspdhsagbyedntinal m  of
t-butyl nethyl et her, 250 ul of a 20 mg/ M internal 25standard substance

(3- NCPD'd5cﬁEB¥bp§ E §E31é9|95t98)ab§d d3raddedg andothetmiyxture is mxed
with 1 m of solution (0.5 npl/1 NaOCH3 in MeOH) and allowed to

stand at rggggkgﬂperehekgokoguég agnga9éld§wb§gqu9n5kXd ésﬂbrokahe§@ne 3

m of a NaCl sol ution wat er , of gl aci al

acetic aci t r a renoved.
Further - 8- of ohe gn%‘@?‘scgé ik '5?98;?“3?. %??%8?%%2%8%& ayer is

removed. Then,.a;pheny! borepie a¢i d $8LULL9RiLY Bo%ht traction of a

glyceride fat or oil, after mixing with a glyceride fat ox

oil.
[0026]
The glyceride fat or cil obtained by the method of the
10 present invention has been reduced in the content of

chloropropanols such as 3-chloropropanediocl and 3-
chloropropanediol fatty acid ester and a formative
substance therecf such as glycidel fatty acid ester. 1In
the present invention, the content of chloropropanocls and a
15 formative substance thereof such as glycidol fatty acid
ester is measured by the following method by referring to
the following reference.
{(Determination of total 3-chloropropane-1,2-diol (3-MCPD)
in edible oils by cleavage of MCPD esters with sodium
20 methoxide. Eur. J. Lipid Sci. Technol. 2008, 110, : 183-
186)
[0027]
First, 0.1 g of a fat or oil is dissolved in 1 ml of
t-butyl methyl ether, 25C pl of a 20 pg/ml internal

25 standard substance (3-MCPD-d; ethyl acetate solution) is



10phenyl boronic acid is dissolved in 4 ml of acetone : water = 19 : 1) is
added and, after stirring, the mxture is allowed to stand at 80C for 20

m nutes, and allowed to cool to roomtenperature. Then, 2 m of hexane is
added, the mxture is stirred, and the upper |ayer is subjected to 15GS- GV
analysis. In addition, regarding GC- M5, iquantitation is carried out by
using a nol ecular ion peak mz 196 (3- MCPD) and nmfz 201 (3-MCPD-d5).

[ 0028] The above-nentioned nethod is adopted as a nmethod of 20neasuring
3-chloroprop lediol fatty acid ester and a formative substance thereof such

as gl yci dokghatit yadal dnesiektRcCesmnyetDautschenGesel ksahatt;f Ur
Fettw ssenschaft: DGF). In this nmethod, 3- chloropropanediol fatty acid

ester and acfiarmBhi ye.25subsgt aneectibereafiesuchaas gl ysideol cdastynackd ester
ina 14 glyceride fat or oil are hydrolyzed, and all of 3-

chl or opropagegi ekmbatty dei doester nandrasf.ormative substance thereof such
as glycidol fatty acid ester that are present in a glyceride fat or oil are

measured as 3- BNEEDqueMELD thBi s1methadxaathern gonBeuRdsatar Bbng +3uMCPD
under the conditions of analysis are also detected. The npst i nportant

3- MCPR) est%&écﬁOQGbng/@9ﬁ89uad§iLsaabyglqohl(g%i@@agaainaka@aglbc&d _
10( Est er-bound 3-chl oropropane-1, 2-diol (3-MCPD ésters) and 3- MCPD form ng

subst ancesz [DGE gLaNdARd Methods Pecthgn Chat splelk! b ad8609)%) remnoved.

Further, 3 ml of hexane is added and, after stirring, the
upper layer is removed.
Then, a phenylboronic acid solution (1 g of
i0 phenylboronic acid is dissolved in 4 ml of acetone : water
= 19 : 1) is added and, after stirring, the mixture is
allowed to stand at 80°C for 20 minutes, and allowed to
cool to room temperature. Then, 2 ml of hexane is added,
the mixture is stirred, and the upper layer is subjected to
15 GS5-GM analysis. In addition, regarding GC-MS, guantitation
is carried out by using a molecular ion peak m/z 196 (3-
MCPD) and m/z 201 (3~MCPD-ds) .
[cca28]
The above-mentioned method is adopted as a method of
20 measuring 3-chloropropanediol fatty acid ester and a
formative substance thereof such as glycidol fatty acid
ester in Germany (Deutsche Gesellschaft [ir
Fettwissenschaft: DGF). In this method, 3~
chloropropanediol fatty acid ester and a formative

25 substance thereof such as glycidel fatty acid ester in a



[0029] In addition, the nethod for reducing a glycidol fatty 15acid ester
in a glyceride fat or oil of the present invention is characterized in that
a glyceride fat or oil after a bleaching and deodori zation step is
contacted with an acid. Exanples of a solid acidic substance used in the
present invention include acid clay, actiwyated clay, acidic 20activated
carbon, zeolite, and a cation exchange resin. These can be substances which
are generally used for foods and nedi canents, and can be used alone or in
conbi nation of two or nore kinds, Anong them it is preferable to use

activat ed %h@%e@&d@CEghCoécbhia%%@ ¢3RN 220, 0@3Q] 21150r 3- Exanples of
an aqueous acid solution used in the present invention include phosphoric

aci d, hydreehletihe aehdqdi sl UG aciith -a3eQr Bing acid Gitikicc acid,
erythorblc acid, "acetic acid, and malic acid. These can be aqueous 5acid

sol uti ons @ﬂ%%%aﬂ e Qﬁ@?@%&'%u%%e%sf%&ycqggi %QQt@E%bQ@U%%%%m angdcan be

used al one or in combination of two or "nore Kinds. 031] The net hod of the

present in %Qt Q@sgkkoﬁﬁrgo ﬁg%%%ﬁd% 19! yei dah a%%t eachdester oln a

glyceride r ol by contacting a glyceri at or oi
with acti vy Eg clay, treating the mxture for 1 mnute to 1 hour whi | e
stlrrlng at to 180C fol |l owed by dehydration. [0032]

“"With this method, other compeounds forming 3-MCPD under the
conditions of analysis are also detected. The most
important 3-MCPD esters forming compounds is glycidol
(oxirane~2~methanol) .”
10 {(Ester-bound 3-chloropropane-1,2-diol (3-MCPD esters) and
" 3-MCPD forming substances: DGF Standard Methods Section C-
Fats/C~TIT 18(09)).
[0029]
In addition, the method for reducing a glycidol fatty
15 acid ester in a glyceride fat or c¢il of the present
invention is characterized in that a glyceride fat or oil
after a bleaching and deodorization step is contacted with
an acid. Examples of a solid acidic substance used in the
present invention include acid clay, activated clay, acidic
20 activated carbon, zeolite, and a cation exchange resin.
These can be substances which are generally used for fcods
and medicaments, and can be used alone or in combination of
two or more kinds. Among them, it is preferable to use
activated clay or acidic activated carbon.

25 [0030]



151 n addition, the nmethod of the present invention allows to reduce a
glycidol fatty acid ester in a glyceride fat or oil, for exanple, by
contacting a glyceride fat or oil with an aqueous acid solution of 0.1%to
a saturated concentration, preferably 5 to 50% treating the m xture 20for
1 mnute to 1 hour while stirring at 50 itso 180C fol | owed by dehydrati on.

[ 0033] Further, in the nethod of the present invention, after contact
with an acid, a glyceride fat or oil can be 25subjected to refining such as
bl eachi ng and deodori zation. 16 The refining is preferably carried out at a
| ow t enper at ur epandp1partrcuhachyecdeodeiizabvianibs peetienabkyjiecarri ed out
at 23000 or | ower. f0034] 5The glyceride fat or oil obtained by the nethod

of the pregentehBventbanibasiheendeegdueeghbnitheceant eptiretnaoghyci dol
fatty acid ester. In the present invention, the content of a glycidol fatty

aci d esterzksqneasyurgd; Byathe, f okkewbng BBLROdC i $0[ 0033 dFi Bst/rn@rb3cg of a
fat or oil is dissolved in 1.5 m of acetonitrile containing 1% acetic acid

and, after,pi¥ingeecentrbfygabh@nubsicakkigd oWhesSubsaquenbhyeoksnl of the
supernatant is fractionated, and the solvent is renoved. 15Subsequently,

the fat or 0l kg dissqbved:bn 4.8 gefeaamyedsaal ubi-oroefisaggionitrile @5
mM anmoni um acetate =
medicaments, and can be used alcone or in combination of two
or more kinds.
[GO31]
The method of the present invention allows to reduce a

10 glycidol fatty acid ester in a glyceride fat or oil, for
example, by contacting a glyceride fat or oil with
activated clay, treating the mixture for 1 minute to 1 hour
while stirring at 50 to 180°C followed by dehydration.
[0032]

15 In additicn, the method of the present invention
allows to reduce a glycidol fatty acid ester in a glyceride
fat or oil, for example, by contacting a glyceride fat or
oil with an aqueous acid solution of 0.1% to a saturated
concentration, preferably 5 to 50%, treating the mixture

20 for 1 minute to 1 hour while stirring at 50 to 180°C
followed by dehydration.

[0033]
Further, in the method of the present invention, after
contact with an acid, a glyceride fat or oil can be

25 subjected to refining such as bleaching and deodorization.



4 : 1. Further, after filtration with a 0.45 )1 filter, the solution is
subjected to LC M5/ M5 anal ysis. In addition, regarding LC M5/ M5,
guantitation is 20carried out in a positive ion node using a precursor ion
mz 358, a product ion mz 341 (glycidol stearic acid ester), a precursor
ion mz 356, a product ion mz 339 (glycigol oleic acid ester), a precursor
ion mz 330, and a product ion nfz 313 (glycidol palmtic acid ester). The
25detection limt is 0.5 ppm [0036] In the foll owi ng, exanples wll
be shown and the present invention will be further specifically explained.

I n the Exampkeser¥nmimanssapwekghtbhasicarrse@034k GCoaparat ivvepkranple 1)
To a refined palmoil (iodine value: 53) was added 2% by wei ght of white

clay, the ahxtuperwasuybkeaghedeatiotlfErand 2@ Terrehan110 cEirtykes canrd,
subsequent |y, a 10deodorization treatnment was carried out at 250C and 2

Torr for 9Q.nmbAULES,, 1ower fN€ content of chloropropanols and a formative
subst ance thereof in the resulting refined palmoil was 6.5 ppm 15 Exanpl e
1 [0038] (00343

5 The glyceride fat or oil obtained by the methed of the
present invention has been reduced in the content of a
glycidol fatty acid ester. In the present invention, the
content of a glycidol fatty acid ester is measured by the
following method.

10 [0035]

First, 0.15 g of a fat or oil is dissolved in 1.5 ml
of acetonitrile containing 1% acetic acid and, after mixing,
centrifugation 1s carried out. Subseguently, 1 ml of the
supernatant 1s fractionated, and the solvent is removed.

15 Subsequently, the fat or oil is dissolved in 1 ml of a
mixed solution of acetonitrile : 5 mM ammonium acetate =
4 : 1. Further, after filtration with a (.45 n filter, the
solution is subjected to LC/MS/MS analysis.

Tn addition, regarding LC/MS/MS, guantitation is

20 carried out in a positive ion mode using a precursor ion
m/z 358, a product ion m/z 341 (glycidol stearic acid
ester), a precursor ion m/z 356, a product ion m/z 339
{glycidol coleic acid ester}, a precursor ion m/z 330, and a
product ion m/z 313 (glycidol palmitic acid ester). The

25 detection limit is 0.5 ppm.



To the refined palmoil obtained in Conparative Exanple 1 was added 3% by
wei ght of silica gel, and the 20m xture was stirred at 110C and 20 Torr for

10 minutes to be treated with an adsorbent. The content of
chl oropropanols and a formative substance thereof in the refined pal moi
after the adsorbent treatnent was 4.8 ppm 18 Exanple 2 [0039] To

the refined pal moil obtained in Conparative Exanple 1 was added 3% by
wei ght of coconut shell activated 5carbon (pH 9.7), and the m xture was
stirred at 110C and 20 Torr for 10 mnutes to be treated with an activated
car bon. [0036] The content of chloropropanols and a formative substance
thereof in the refined palmoil after the 10activated carbon treatnment was
4.7 ppm Exanpl en3:£0040] 1d01hhe eehinpedspakmobk ehbanneddi nheonparative

15Exanpl e 1 was added 3% by wei ght of powdery activated

present invention will be further specifically explained.
In the Examples, % means a welght basis.

5 [0037]
(Comparative Example 1)

To a refined palm oil (iodine value: 53} was added 2%

by weight of white clay, the mixture was bleached at 110°C
and 20 Torr for 10 minutes and, subsequently, a

10 deodorization treatment was carried out at 250°C and 2 Torr
for 90 minutes.

The content of chloropropanols and a formative

substance thereof in the resulting refined palm oil was 6.5

ppm.
15
Example 1
[C038]
To the refined palm oil obtained in Comparative
Example 1 was added 3% by weight of silica gel, and the
20 mixture was stirred at 110°C and 20 Torr for 10 minutes to

be treated with an adsorbent.

The content of chloropropanols and a formative
substance thereof in the refined paim oii after the
adscrbent treatment was 4.8 ppm.

25



carbon (pH 10.6), and the m xture was stirred at 110C and 20 Torr for 10
mnutes to be treated with an activated carbon. The content of
chl oropropanols and a fornmative 20substance thereof in the refined pal m oi
after the activated carbon treatnent was 4.5 ppm [0041] (Conparative
Exanpl e 2) To the refined pal moil obtained in Conparative
25Exanpl e 1 was added 3% by wei ght of phosphoric acid- 19 activated carbon
(pH 3.4), and the m xture was stirred at 110C and 20 Torr for 10 minutes to
be treated with an activated carbon. The content of
chl oropropgpehsiang a formative Ssubstance thereof in the refined pal moi
after the activated carbon treatnent was 7.4 ppm [0042] (Conparative
Exanpl e 3) [(0039]
To the refined palm oil obtained in Comparative
Example 1 was added 3% by weight of coconut shell activated
5 carbon (pH 9.7), and the mixture was stirred at 110°C and
20 Torr for 10 minutes to be treated with an activated
carbon.
The content of chloropropancls and a formative

substance thereof in the refined palm coil after the

10 activated carbon treatment was 4.7 ppm.

Example 3
[0040]
To the refined palm oil obtained in Comparative
15 Example 1 was added 3% by weight of powdery activated
carbon (pH 10.6), and the mixture was stirred at 110°C and
20 Torr for 10 minutes to be treated with an activated
carbon.
The content of chloropropanols and a formative
20 substance thereof in the refined palm oil after the
activated carbon treatment was 4.5 ppm.
[0041]
(Comparative Example 2)
To the refined palm oil obtained in Comparative

25 Example 1 was added 3% by weight of phosphoric acid-



To RBD pal molein (iodine value: 67) was added 2% by 10wei ght of white
clay, the m xture was bl eached at 110C and 20 Torr for 10 m nutes and,
subsequent |y, a deodorization treatnment was carried out at 250C and 2 Torr
for 90 m nutes. The content of chloropropanols and a formati ve 15substance
in the obtained edible palmolein was 7.1 ppm Exanple 4 [0043] To RBD pal m
olein (iodine value: 67) was added 2% by 20wei ght of white clay, the

m xture was bl eached at 110C and 20 Torr for 10 m nutes and, subsequently,
a deodorization treatment was carried out at 250C and 2 Torr for 90

m nutes. activated ca¥BohhepHesulti ngnadibkempakirel ebr was raddedtand
m xed 250. 03% by wei ght of 1% aqueous ascorbic acid solution, and a 20

dehydrationpreaienio wasy £afsi ey o n@t e J0G F196 2051 BYt @s:Mhihe stirring
under a reduced pressure condition of 40 Torr. The content of

chl or opr opgnelszand aszf-prpati ve S5substance thereof in the edible palmolein
after the

The content of chloropropanols and a formative
5 substance thereof in the refined palm oil after the
activated carbon treatment was 7.4 ppm.
[0042]
(Comparative Example 3)
To RBD palm olein (icdine value: 67) was added 2% by
10 weight of white clay, the mixture was bleached at 110°C and
20 Torr for 10 minutes and, subsequently, a deodorization
treatment was carried out at 250°C and 2 Torr for 90
minutes.
The content of chloropropanols and a formative

15 substance in the obtained edible palm olein was 7.0 ppm.

Example 4
[00431

To RBD palm olein (iodine value: 67) was added 2% by

20 weight of white clay, the mixture was bleached at 110°C and

20 Torr for 10 minutes and, subsequently, a deodorization
treatment was carried out at 250°C and 2 Torr for 90
minutes.

To the resulting edible palm olein was added and mixed

25 0.03% by weight of 1% agueous ascorbic acid soluticn, and a



dehydration treatnment was 3.0 ppm Exanple 5 [0044] 10To a refined pal m oi
(i odi ne value: 53) was added 2% by wei ght of white clay, and the m xture
was bl eached at 110C and 20 Torr for 10 m nutes and, subsequently, a
deodori zation treatnment was carried out at 250C and 2 Torr for 90 m nutes.
15To the resulting refined pal moil was 2added and m xed 0.4% by wei ght of
acetic acid, and a dehydration treatnent was carried out at 70C for 20

m nutes while stirring under a reduced pressure condition of 40 Torr. The
content of chloropropanols and a formative 20substance in the refined palm

oi | after ybhgydehydratiensthreatmAt wWasrded BPRM aExanptesbr[ 0045] 25To a
refined palmoil was added 2% by wei ght of white 21 clay, and the m xture

was bl eachggnated 1€ ands20rFfong tiale10aniBUlesdande ssubsequent ity ond
deodori zation treatnent was carried out at 250C and 2 Torr for 90 m nutes.
cft 40 Torr.
The content of chloropropanols and a formative

5 substance thereof in the edible palm colein after the

dehydration treatment was 3.0 ppm.

Example b5
[0044]

10 To a refined palm oil (iodine value: 53) was added 2%
by weight of white clay, and the mixture was bleached at
110°C and 20 Torr for 10 minutes and, subseguently, a
deodorization treatment was carried out at 250°C and 2 Torr
for %0 minutes.

i5 To the resulting refined palm oil was added and mixed
0.4% by weight of acetic acid, and a dehydraticn treatment
was carried out at 70°C for 20 minutes while stirring under
a reduced pressure condition of 40 Torr.

The content of chlorcpropanols and a formative
20 substance in the refined palm oil after the dehydration

treatment was 5.3 ppm.

Example 6
[0045]

25 To a refined palm oil was added 2% by weilght of white



To the resulting refined pal moil was added an 5equi val ent wei ght of

et hanol and, after stirring, ethanol was separated and, further, evaporated
under reduced pressure. The content of chloropropanols and a fornative
substance in the refined palmoil after the renoval of 10ethanol was 4.5
ppm Exanple 7 [0046] Into 80% by wei ght21( product tenperature 40C) of a
15refined pal molein (iodine value: 56/content of chloropropanols and
formati ve substance thereof: 7.3 ppm was m xed 20% by wei ght of hexane,
crystallization was carried out at -20C for 1 hour and, after

crystallizathon, afql tquidiktacti paswesetenpued: 200he sententTofr for

chl oropropanoi s and a formative substance thereof in the resulting crystal
fraction (yoehdn36e6%naSskodeppont Banpl @e8do22zation treatment was
carried out at 250°C and 2 Torr for 90 minutes.
To the resulting refined palm oil was added an
5 equivalent weight of ethanol and, after stirring, ethanol
was separated and, further, evaporated under reduced
pressure.
The content of chloropropancls and a formative

substance in the refined palm oil after the removal of

10 ethanol was 4.5 ppm.

Example 7
[0046]
Into 80% by weight (product temperature 40°C} of a

15 refined palm olein {(iocdine value: 56/content of
chloropropancls and formative substance thereof: 7.3 ppm)
was mixed 20% by weight of hexane, crystallization was
carried out at -20°C for 1 hour and, after crystallization,
a ligquid fraction was removed.

20 The content of chloropropanols and a formative
substance thereof in the resulting crystal fraction {yleld

30.6%) was 2.1 ppm.

Example 8

25 [0047)



Into 80% by wei ght (product tenperature 40C) of the crystal fraction
obtained in Exanple 7 was m xed 20% by wei ght of acetone, crystallization
was carried out at OC for 30 m nutes and, after crystallization, a liquid
5fracti on was renoved. The content of chloropropanols and a formative
substance thereof in the resulting crystzal fraction (yield 78% was 0.9
ppm [0048] 10(Conparative Exanple 4) To a crude palmoil was added 1% by
wei ght of activated clay, and the m xture was bl eached at 110C and 20 Tort
for 10 m nutes and, subsequently, a deodorization treat ment was

carried out at 230C apd By TRelgher (80odbatnutesetracabtaidn @) RED pakm oi
The content of a glycidol fatty aC|d ester in the RED palmoil was 3.5 ppn1

Exanpl e 9 [0049}126Ther REP patALakk (hodkaepval Uewas2)iakbtaizoed kiyn
Conparative Exanple 4 and 2% by wei ght of activated clay were contacted

with each QEBSEtagfléggE@HQ 20,-70tE11 9622000 AUEESarried out at CFhe
content of a glycidol fatty acid ester in the RED 25palmoil after contact
was bel ow the detgechieas! kAl . after crystallization, a liguid
5 fraction was removed.
The content of chloropropancls and a formative
substance thereof in the resulting crystal fraction {yield
78%) was (0.9 ppm.
[0048]
10 (Comparative Example 4)
To a crude palm oil was added 1% by weight of
activated clay, and the mixture was bleached at 110°C and
20 Torr for 10 minutes and, subsequently, a deodorization
treatment was carried out at 250°C and 2 Torr for 90

15 minutes to obtain a RBD palm cil. The content of a

glycidol fatty acid ester in the RBD palm oil was 3.5 ppm.

Example 9
[0049]
20 The RBD palm coil (iodine wvalue: 52) obtained in
Comparative Example 4 and 2% by weight of activated clay
were contacted with each other at 110°C and 20 Torr for 10
minutes.
The content of a glycidol fatty acid ester in the RBD

25 palm oil after contact was below the detection limit.



23 Exanple 10 [0050] The RED pal moil (iodine value: 52) obtained in

Conparative Exanple 4 and 2% by wei ght of acidic activated carbon were

contacted with each other at 110C and 20 Torr for 10 m nutes. The content
of a glycidol fatty acid ester in the RED palmoil after contact was bel ow
the detection limt. 10 Exanple 11 [005I)3 The RED pal moil (i odine val ue:
52) obtained in Conparative Exanple 4 and 0.03% by wei ght of a 10% aqueous

15ascorbic acid solution were contacted with each ot her

and then, a dehydration treatnment was carried out for 20 m nutes.

content of a glycidol fatty acid ester in the RBD pal moil after the
contact was below the detection limt. 20

10

15

20

Example 10
[0050]

The RBD palm oil (iodine value: 52} cobtained in
Comparative Example 4 and 2% by weight of acidic activated
carbon were contacted with each other at 110°C and 20 Torr
for 10 minutes.

The content of a glycidol fatty acid ester in the RBD

palm 0il after contact was below the detection limit.

Example 11
[0051}

The RBD palm oil (iodine value: 52) obtained in
Comparative Example 4 and 0.03% by weight of a 10% agueous
ascorbic acid solution were contacted with each other at
70°C and 40 Torr, and then, a dehydration treatment was
carried out for 20 minutes.

The content of a glycidol fatty acid ester in the RBD

palm oil after the contact was below the detection limit.

at 70C and 40 Torr,

The



24 CLAI M5 1. A nethod for reducing chl oropropanols and a

formative substance thereof in a glyceride fat or oil, 5conprising treating
a bl eached and deodori zed glyceride fat or oil with silica gel and/or basic
activated carbon. 2. A nethod for mgducing chl oropropanols and a

formative substance thereof in a glyceride fat or oil, 10conprising m Xing

a bl eached and deodorized glyceride fat or oil with an aqueous organic acid
solution, and dehydrating the m xture at 50 to 180C under reduced pressure.
153. A nethod for reducing chl oropropaialigsand a formative substance
thereof in a glyceride fat or oil, conprising mxing a bl eached and

deodori zed glyceride fat or oil with a solvent followed by renoving the

sol vent or renoving the solvent and a | ow nelting point fraction of 20the

glyceride fat ory0ila method4fof FBROE 0tn1SAYSEGa R0 BLYEhGOL fatty acid
ester in a glyceride fat or oil, conprising contacting a bleached and

deodorized glycerife {@bsCinOb b idy AN AC dy1 y@Oride fat or oil,

5 comprising treating a bleached and decdorized glyceride fat

or oil with silica gel and/or basic activated carbon.

2. A method for reducing chloropropanocls and a
formative substance thereof in a glyceride fat or oil,
10 comprising mixing a bleached and deodorized glyceride fat
or oll with an agueous organic acid solution, and
dehydrating the mixture at 50 to 180°C under reduced

pressure.

15 3. A method for reducing chloropropanols and a
formative substance thereof in a glyceride fat or oil,
comprising mixing a bleached and decdorized glyceride fat
or oil with a solvent followed by removing the solvent or
removing the solvent and a low melting point fraction of

20 the glyceride fat or oil.

4. A method for reducing a glycidel fatty acid ester
in a glyceride fat or oil, comprising contacting a bleached

and deodorized glyceride fat or oil with an acid.



5. The met hod according to claim1, wherein pH of the basic activated

carbon is 9 or higher. 6. The nethod according to claim 2,
wherein the 5organic acid is ascorbic acid. 7. The net hod according
to claim3, wherein the solvent is a polar; solvent. 108. The net hod
according to claim7, wherein the polar solvent is ethanol. 9.
The met hod according to claim4, wherein the acid is a solid acidic
substance and/or an aqueous acid solution. 15 10. The met hod

according to clabm 4pge QecBEr sEBoEAENgOLLd g Al ¢ SiRalange ohs (3Cigcl ay,
activated clay, or acidic activated carbon. 2011. The nethod gccordlng to

any one of ghai#B.dt9aBeaWbgisbA theobbeaghgdeand deodorized glyceride fat
or oil is a palmbase fat or oil.

6. The method according to claim 2, wherein the

5 organic acid is ascorbic acid.

7. The method according to claim 3, wherein the

solvent is a polar solvent.

10 8. The method according to claim 7, wherein the polar

solvent is ethanol.

9. The method according to claim 4, wherein the acid

is a solid acidic substance and/or an aqueous acid solution.

15
10. The method according to claim 4 or 9, wherein the
solid acidic substance is acid clay, activated clay, or
acidic activated carbon.
20 11. The method according to any one of claims 1 to 8,

wherein the bleached and deodorized glyceride fat or oil is

a palm-base fat or oil.



