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] L 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- chloropropanediol which is one 150f themis
produced as_a byproduct in a small amount mnai en an amno acid |iquid
Blch a5 soy" Sadar reduda. C%OR%P%@%%\% Tt SRR B G of 1 o
produced due to exi st ence of ts and sodiumchloride in a process of
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chl or opr opanedi ol and gl ycidol 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]
Teéchnical Field

5 [0001]
The present invention relates to a method for reducing
chleoropropanols and a formative substance thereof, glycidol

fatty acid ester, in a glyceride fat or oil.

10 Background Art
[C002]

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

15 of them is produced as a byproduct in a small amount mainly
when an amino acid liguid such as soy sauce is produced.
It is also said that 3-chloropropanediol is produced due to
existence of fats and sodium chloride in a process of
cooking foods.

20 [0003]

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

25 [C004]



2 Gycidol is a conpound in which 1- and 2-positions of glycerol are
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acid ester are entirely freed to turn intoc 3-
opropanediol. Therefore, it 1is desirable to develop a
igue for reducing the content thereof in a glyceride
r oil.

]

In addition, also regarding a glycidol fatty acid

, there is no toxicolegical data. However, it is
able to develop a technique for reducing the content
of in a glvceride fat or oil, as is the case with

ocpropanols.
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3 [0008] Non-Patent Docunent 1: Zelinkova Z, Svejkovska B, Vellek J,

Dol eZzal 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 Cehal te von (Hycidol-Fe@tsaureestern (Stellungnahme 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 SILSI Eur ope Workshop in association with the European
Conmi ssi on:t Y898 February 2009 Brussels, Bel gium

(http://europe.ilsi.org/ NR rdonlyres/A1LD194E7- BFA2- 4A23- .

15A673- 15FY90530005F 0P SpEAREF 6Vei $8haArCBAf ¥+ SurfakyvekitRe VRbveAtkon-

Probl enms to be Solved by the Invention [0009] 20An object of the present
i nvention PeleéaprYvi dE2htietRdd FoECFEdati ngclkhPrbrbpropanol s sdthlas 3-
chl or opr opanedi ol and 3-chl oropropanediol fatty acid ester and a formative
subst ance thePééPlsuehlas §P9@iH@ﬁiiaﬁﬁyté@idzégﬁePth aSglyéeri de’Pat or
ot 5 1298

Non-Patent Document 2: Erste Einschdtzung zur Berwertung

der in raffinierten pflnzlichen Fetten nach gewiesenen

Gehalte von Glycidol-Fettsaureestern (Stellungnahme Nr.

007/2009 des BEfR vom 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 Europe Workshop in association with the

Buropean Commission: 5-6 February 2002 Brussels, Belgium)

(http://europe.ilsi.org/NR/rdonlyres/Al1D194ET-BFAZ-4A23~

15 A6T73-15F1905300D5/0/SpeakertWeisshaar.pdf)

Summary of the Inventicn
Problems to be Scolved by the Inventiocon
[0008&]

20 An object of the present invention is to provide a
method for reducing chloropropanols such as 3~
chloropropanediocl and 3-chloropropanediol fatty acid ester
anﬁ a formative substance therecof such as glycidol fatty
acid ester in a glyceride fat or oil.

25



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 deodori zation steﬁ with 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 oiIMﬁ??érfﬁrbﬁééﬁﬁpﬁgtﬁﬁdPHQB§8WFzation step with a solvent followed
by renoving the solvent or the solvent and a | ow nelting point 15fraction
of the glyggpﬂgé fat or oil. In addition, they have found that a gl ycidol
fatty acid ester in the glyceride fat or oil can be reduced by contacting a
gl yceride fat ofh6i Pr&FEBE aPBPBAERPNG2HAdIBEBHBEV24Yi BAYSELER  wi £ An aci d.
The present invention has been 20conpl eted on the basis of these findings.
[0011] Thatepgltyhéhprebare FAVEAt FbAtpFBYPEeBropancis)andngt hod for
reduci ng chl oropropanols and a formative substance thereof in a glyceride
fat oP oil foebapiivsi AyL25eneat thgrachl eachedsafidydeddsr t2e8YghgEeri de fat
or oi

ester in a glyceride fat or oll can be reduced by treating

a glyceride fat or oilil after a bleaching and deodorization

step with silica gel and/or basic activated carben, or by

mizing a glyceride fat or cil after a bleaching and

10 decdorization step with an aguecus organilc acid sclution

and dehydrating the mixture at 50 to 180°C under reduced
pressure, or by mixing a glyceride fat or o¢il after a
bleaching and deocdorization step with a sclvent follcowed by
removing the sclvent or the sclvent and a low melting point
15 fraction of the glyceride fat or oil. 1In addition, they
have found that a glycidel fatty acid ester in the
glyceride fat or oil can be reduced by contacting a
glyceride fat or oil after a bleaching and deodorization
step with an acid. The present invention has been
20 completed on the basis of these findings.
[C011]
That is, the present invention provides:
(1) A method for reducing chlorepropancls and a formative
substance thereof in a glyceride fat or oil, comprising

25 treating & bleached and deodorized glyceride fat or cil



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 met od f or reduci ng chl or opropanol s 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
removi ng the solvent or renoving the solvent and a | ow nelting point
fraction ofiffeSglyEérFdé Paf/8r BRFLC 2t{dfFtAERRABA"f or reducing a
glycidol fatty acid ester in a glyceride fat or oil, caonprising contacting
a bl eached 'dnd?1586688r £28d *§FYELFPAENE QL OBF OB OWSt AREN2aéPEMAtERT The
nmet hod according to %1), wherein pH of the basic activated carbon is 9 or
hi gher, (6)PThEnfet RbErgeéortdi AgILtECes)yewhdrePrn Phér oF gBRAFESABHd is
ascorbic acid, 20(7£ The method according to (3), wherein the solvent is a
pol ar sol vBaxing(8) birechetheddadesrdirngetodt YrerwAer érA PReCpdl HitBol vent
i's ethanol, (9) The nethod according to (4%, wherein the acid is a
25sol Pd ackdi eusvgbssanceaand/ ocidnsaduéons -aend gehvtlrening 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 decdorized glyceride fat or oil with
10 a solvent fecllowed 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 decdorized glyceride fat or oil with an acid,
{5} The method acceording 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), wherein the solvent is a
polar solvent,
(8) The method according to (7), wherein the polar solvent
is ethanol,

(9} The method according to (4), whersin the acid is a

25 solid acidic substance and/or an agueous acid solution,



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 deodorized glyceride fat or oil is palm base fat or oil, (12) A
refined palmoil which is obtainable by the nmethod 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 pal iJ..1s 4 mor |less, and 13) A pal m.olein ich is.

obt ai nabl e(ggpt P rr%?ﬂg aac%%?ﬁjn%gt%o(g) o%r(g),' WHEHET H & e?o%‘?%ed val ue
of the palmolein ibs 66 _or nore .(gnd a content_ of C?I;Hporopropanoclis 15and a
formative 3UbStant& T heteof T i tHE paf i of @i h'1's°S ppid or°t ess-“Fifect of
the I nvention, 00%%] 20According to the nethod of the present invention,

chl or opr opanot €% S &5 %2 chl or opr opanedi ol and 3- chl or opr opanedi ol fatty

acid ester d formatiyve substance thereof such as glycidol fatty acid
ester in a@fyc ? EET30Y FOOT IO oo B Tl Of 7(1) £ (6], wherdis

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

1¢ 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 (€), wherein an iodine value of the
palm olein is 66 or more, and a content of chleropropancls

15 and a formative substance thereof in the palm clein is 5

ppm or less.

Effect of the Invention
[CO12]

20 According to the method of the present invention,
chloroprepanocls such as 3-chloropropanedicl and 3-
chloropropanedicl fatty acid ester and a formative
substance thereof such as glycidol 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, paln1ﬁernel oil, 10sesane 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 anong them %0015 15The pet hod. of the present invention allows
to reduce %ﬂ?%rgﬁ?oi%hﬁ 99 UUAT a5 3- chi OF oprdpanedi ol and 3-
chloropropfggg%fl fatty acid ester and a formative substance thereof such
as glycido y acid ester in a glyceride fat or oil, by treating a
glyceride fat or oil 20after a bl eaching and deodorization step with silica
‘gel and/ or basi tPackTvatel carpontoTnel bashe wettated Harboreis

hydr ophobi ¢ acti vated carbon which has been activated at a high tenperature
of 500C orbﬁ%ﬁ%er. By using basic activated carbon, chloropropanols and a

formative ?ggfgfnce 25t hereof in a glyceride fat or oil can be reduced.
2

The present invention can also be applied to edible
refined fats and oils such as soybean o0ll, rapeseed oil,
safflower oil, corn oil, sunflower oil, cottonseed o¢il,
rice o©il, e¢live cil, palm oil, coconut oil, palm kernel oil,

10 sesame ¢lil, beef tallow, lard, and fish oil which are
subjected to a refining step such as bleaching and
deodorization, and can ke preferably applied to a palm-base
fat or oil among them.

[0015]

15 The method of the present invention allows to reduce
chlecropropanols such as 3-chloropropanediol and 3-
chlorcpropanediol fatty acid ester and a formative
substance thereof such as glycidol fatty acid ester in a
glyceride fat or oil, by treating a glyceride fat or eil

20 after a bleaching and deocdorization step with silica gel
and/or basic activated carbon. The basic activated carbon
is hydrophobic 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 therecf in a glyceride fat or oil can be reduced.



8 [0016] In the nethod 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 chl oropropanol s and ? formati ve substance thereof in a

gl yceride fat or oil is higher. In addition, 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
0.1to 596590%%19ht of silica gel and/or active carbon to a glyceride fat
or oil, and m xi ng and 15contacting for a certain period under warm ng at
50 to 150C and teduted'pressure. thpoasisent invent i tiivh, PX Hef net hod of
the present invention allows to reduce chl oropropanols such as 3-

20chl or opropahedi of 1 emet 3- ehtoriopt dparett b1l Fat § yoadh st ermarml a
formati ve substance thereof such as glycidol fatty acid ester in a

gl yceri de pPaeforably by o xihghar gl yeeriddlfmn orvligl ¥t eralsedl eachi ng and
deodori zation step with an aqueous organic acid solution, and dehydrating

t he n¥xt urea2sunde?Viedutiedopressmel cThe by gared: adie ekt mihe 9
present invention is preferably ascorbic acid, erythorbic acid, acetic acid
or malic acéduchnd thesechyganiel acind Tafobrathosesthatanee Yeresal |y used

for foods and nmedi canents. These organi c acids can be used alone or in
in a glyceride fat or oil is higher. 1In addition, the pH

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

10 [0017]

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

15 contacting for a certain period under warming at 50 to
150°C and reduced pressure.

[C018]

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

20 chlorecpropanedicl and 3-chloropropanediocl fatty acid ester
and a formative substance thereof such as glycidol fatty
acid ester in a glyceride fat or oll by mixing a glyceride
fat or oil after a bleaching and deodorization step with an
agqueous organic acid solution, 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 formative
substance thereof in a glyceride fat or %oi | by addi ng a defi ned anmount 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 Torr to

suf fi ci ent PYEpeTF of iy &0 Beby df 2t H oR ST 0RO @ sCorbianacidt nody tatr'be carri ed
out at a concentration of an aqueous organic acid solution of 0.1 to 22%
pref erabl y21120t3°90% Yheh Phetzontehttat i d%i SN ohe? T Ihahc t hel dower
limt, the anmount of water relative to a fat or oil beconmes too great, and
ef fici encyC®df PhetnethobhdeconsIpodral hensthel tonEemds at1dn exceeds the
upper Iimt, crystals of an organic acid may be precipitated, being not

pr ef er abl ene@5JHee et hodl tape ber ¢alk + ¢ etiCbd? @R ab¢ enped ad Lpes 0Pr 500to0 10
180C and, when the tenperature is lower than the lower limt, the tinme
necesSary forbdehyieatPbntve domprankiedsi ci&neyy beltenesapoorhion the

ot her hand, when the tenperature is higher than the upper Iimt, an organic
acid acid is preferably used.

[6019]
For example, in the case where a glyceride fat or oil
and an aqueous ascorbic acgid soluticon are mixed, tThe method
10 of the present invention allows to reduce chloropropanocls
and a formative substance thereof in a glyceride fat or oil
by adding a defined amount of 1% aqueocus ascorbic acid
solution 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 30 to 180°C under a reduced pressure condition
of 0.5 to 1C0 Torr to sufficiently perform a dehydration.
[0020]
The method can be carried cut at a concentration of an
agueous organic acid sclution of 0.1 to 22%, preferably 1
20 to 10%. When the concentration is 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 aclid may be precipitated, being not preferable.

25 The method can bhe 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. [0021] 10l n addition, the nethod
of the present invention allows to redugﬁ chl oropr opanol s such as

3-chl oroproanedi ol and 3-chl or opropanedi*cl 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

| ow nel ti ng8pci midr adtdrortlof G egiafcerd de flawesr W@ian Thfatlawer t he net hod
of the present invention allows to reduce chl oropropanols such as
3- chl or opr opEhedi ble aht"3- 120 AT BF Bpt Opafedy of e Faet yiaici ehest@rdand a
formative substance thereof such as glycidol fatty acid ester in a
gl yceride $hiietedfy Bycewntentrati ng: chi-oropropahndrd, stiepn ashe
3-chl or opropanedi ol and 3-chl oropropanediol fatty acid ester and a
formati ve Se/BREEMER! € he? eofoBuEhtBan gilyei Wobe 5 a1y, atlh doesteiciatbda
solvent mxed with a glyceride fat 11 or oil, or a low nelting point
fract Pon ofsadgiyedeideatdtte offect othoved! byeeendvinget he Eoacent rat es.
[0022] In addition, in the nmethod of the present invention, 5the nethod for
renovi ng an¢owedetainge pointi¢d actt onndan eonpiiced pisksngra gl yceride fat
or oil with a solvent, cooling and crystallizing the m xture, and
fracti onattagdatiéquet $racteohfladhdrt heaedytine heréownel t$ng poi nt
fraction can be renoved.
preferably as low as possible.
[0021]
10 In addition, the method of the present invention
allows to reduce chloropropanols such as Z-chloroproanediol
and 3-chloropropanediol fatty acid ester and a formative
substance thereof such as glycidel fatty acld ester in a
glyceride fat or oil by mixing a glyceride fat or oil after
15 a bleaching and deodcrization step with a solvent followed
by removing the solvent or the solvent and a low meliing
point fraction of the glyceride fat or oil. That is, the
method of the present inventicn 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 o0il by concentrating chloropropancls such
as 3-chlcropropanediol and 3-chloropropanediol fatty acid

ester and a feormative substance thereof such as glycidel

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



10[ 0023]

met hod f or

In addition, in the nethod of the present invention, the
renovi ng 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 solvent
can be renoved. In addition, a glyceridé fat or oil can be further refined

by carrying out bleaching and deodorization. [0024] In the nethod of the
the solvent to 20be m xed with a glyceride fat or oi
preferably a polar solvent. By using

renoval af P&rohi xi A Wi %ﬁwama¥9

in the nethod of the present invention, it is 25preferabl e that

pr esent

Furt her,

i nvention,

ol ar solvent, se aratiﬁn and

a .
tefi de Fat “b7 ot P becofre? 4y - $0023F

is

the pol ar $Bl 9ént felePRanoPy BYTOYiRY 42 ePRaRrBFT2Ehfor opropanol s such as
3-ch|oropr05anediol and 3- chl oropropanediol fatty acid ester and a

formative §

B4tance thereof such as glycidol fatty acid ester can be

efficiently reduced only by renoving ethanol wthout 5necessitg.of r enoval
it

of a |ow nelting’peffitieactiBntof Behh9eer deNf aPr oFeBF | 1NEEE

W th g glyceride fat or oil.

10

15

20

25

the method for removing a low melting point fracticn 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.
[0023]

In addition, in the method of the present invention,
the method for removing a sclvent can comprises mixing a
glyceride fat or oil with a solvent, fracticnating a
separated sclvent layer and, further, evaporating the
solvent under reduced pressure, and thereby, the solvent

can be removed. In addition, a glyceride fat or oil can be

further refined by carrying out bleaching and deodorization.

[0024]

In the methed of the present invention, the solvent to
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 ¢il become easy.

[0025]
Further, in the method of the present invention, it is

preferable that the polar solvent is ethanol. By using

“ht xi ng



[ 0026] The glyceride fat or oil obtained by the nethod of the 10present

i nvention 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 glygldol fatty acid ester. In the
present invention, the content of chlor 5ropano|s and a 15formative

subst ance thereof such as glycidol fatty acid ester is neasured by the
foll owi ng nethod by referring to the follomjng r ef er ence. (Eeternination of
total 3-chl oropropa 1, 2-di ol d|b e oils b e f MCPD
cotors wi tFCLOY o Sorit wukr e Fr TG S et L Sh0a™s 150,
183- 186) is djssolved in 1 i
of 1~ butyl e W%@%&?dl%o%‘r%fa% %oeﬁtelf gm ?n%%lfrﬁ%frl*é%standard
substancem§3 MCPD- d5 eth acetate sol utjon % 13 added, and the m xt ure
‘is mixed wPRSHARFe of 1EE wgoﬁtm@(@o %EVYL NGOEHBS FHE NeOH) Pand

allowed to stand at roon1tenperature for 10 m nutes. Subsequently, 3 m of
hexane, 3 %¥ gl%pﬁkxn;%%wgﬁ¢(ﬁp y by removing ethancl without

5 necessity of remcval of a low melting poeint fraction of a

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

oil.
[002¢]
The glyceride fat or oil obtained by the method of the
10 present invention has been reduced in the content of

chloropropanols such as 3-chloropropanedicl and 3-
chloropropanediol fatty acid ester and a formative
substance thereof such as glycidol fatty acid ester. 1In
the present invention, the content of chloropropancls and a
15 formative substance thereof such as glycidol fatity acid
ester 1s 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 Sc¢i. Technel. 2008, 110, : 183-
186)
[CO27]
First, 0.1 g of a fat or o0il is dissclved in 1 ml of

t-butyl methyl ether, 250 ul of a 20 wg/ml internal

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



5 (NaCl 200 g/water 1 1), and 0.1 ml of glacial acetic acid are added and,
after stirring, the upper layer is renoved. Further, 3 ml of hexane is
added and, after stirring, the upper layer is renoved. Then, a

phenyl boronic acid solution (1 g of 10pE§nbeoronic acid is dissolved in 4
m of acetone : water - 19 : 1) is added”and, after stirring, the m xture
is allowed to stand at 80C for 20 m nutes, and allowed to cool to room
tenperature. Then, 2 nml of hexane is added, the m xture is stirred, and the

upper layer .iis subjected tp 15GS-GM apal ysi s, | ditio ardi ng GC- M5,
QOBnti tat i BT CREET S AT DY Gt MO O bl o b peaki 51106 (3 MOPD
and mz 201 (3-MCPD-d5). [0028] The above-nentioned nethod is adopted as a
met hod of %@iﬁéﬁ%%i h@-%-f&% 8%0%‘?%%% Meqrpét tasp‘gcﬁqr}oé%et r-arrd 4% Gt i ve
subst ance thereof such as glycidol fattg acid ester in Germany (Deutsche
GESeIIscha??omu?eﬁ%?¥ﬁfg%%n§%ﬁa}9:m 5¢%1n this nethod, 3-

chl oropropanedi ol fatty acid ester and a formative 25substance thereof such
as glycidol fattyPaRiecester 7nmh CA47YrReri de™t atf of Bt ! af el WyHtDI yzed,
and all of 3- chloropropanediol fatty acid ester and a fornmative substance
t her edf suehrlas %@90@6%@t$%1%ylbciﬁp%s@e¥ Thatt af & presentethc @ gl Yceri de
fat or oil are neasured as 3- 5MCPD. "Wth this nethod, other conpounds

form ng 3-MCPD:@meleratte OB t$oher b1Y andl§ysiRPaF elaYsp Het eeteddThe nost

i nportant 3-MCPD esters form ng conpounds is glycido
(oxirane-ZFWét%%hol§.Ml of hexane is added and, after stirring, the

upper layer 1ls removed.
Then, a phenylboronic acid solution (1 g of
10 phenylboronic acid is disscolved in 4 ml of acetone : water
= 19 : 1) is added and, aftfter stirring, the mixture is
allowed to stand at B80°C for 20 minutes, and allowed to
cool te room temperature. Then, 2 ml of hexane is added,
the mixture is stirred, and the upper layer is subjected to
15 GS-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) .
[0028]
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 Gesellschaff fir
Fettwisgsenschaft: DGF). In this method, 3-
chloropropanediol fatty acid ester and a formative

25 substance therecf such as glycidel fatty acid ester in a



10( Est er - bound 3-chl or opropane-1, 2-di ol (3-MCPD esters) and 3-MCPD form ng
substances: DG- Standard Methods Section Crats/C 111 18(09)). [0029] In
addition, the nethod for reducing a glycidol fatty 15acid ester in a

gl yceride fat or oil of the present invthion is characterized in that a
gl yceride fat or oil after a bl eaching d deodorization step is contacted
with an acid. Exanples of a solid acidic substance used in the present
invention include acid clay, activated clay, acidic 20activated carbon,
zeolite, a cation exchange resin. These ca bst ances which are
general |y ﬁgéﬂer?efB%HsoﬁnﬂgﬁeﬂF%ahﬁﬂf%lY%%é c%ﬁg %fhs% Tone or in
conbi nation of two or nore kinds. Anpng them it is preferable to use

acti vated EF%?r%Pr%E?H?Qi%%tf%%?édaﬁh?b%ﬁt995f@63®] OfBAtive  Exanpl es of
an aqueous acid solution used in the present invention include phosphoric
aci d, hydrdeRfbrrecatiareshl Fufh caacidycadeor bretactatdcitree aed,
erythorblc acid, acetic acid, and malic acid. These can be aqueous 5acid
sol uti ons ﬁﬁ?chféﬁénbeh%r%l9%Y%%éﬁd$o?a¥o@ﬁsohhdaﬁ%d$%%ﬁ%ﬁ?§ 2and-can be
used alone or in conbination of two or nore kinds. [0031] The nmet hod of the
preseht in¥eR¥ion allows to reduce a 10glycidol fatty acid ester in a

glyceride fat or oil, for
“With this method, other compounds forming 3-MCFD under the

conditions of analysis are also detected. The most
important 3-MCPD esters forming compounds is glycidol
(oxirane-Z2-methanol) .”
10 (Ester~bound 3-chloropropane~1l,2-diol (3-MCPD esters) and
" 3-MCPD forming substances: DGEF Standard Methods Section C-
Fats/C-III 18{09)).
[0029]
In addition, the method for reducing a glycidol fatty
15 acid ester in & glyceride fat or oil 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 foods
and medicaments, and can be used alone or in combination of
two or more kinds. Among them, it is preferable tc use
activated clay or acidic activated carbon.

25 [0030]



exanple, by contacting a glyceride fat or oil wth activated clay, treating
the mxture for 1 mnute to 1 hour while stirring at 50 to 180C fol |l owed by
dehydration. [0032] 15l n addition, the nmethod of the present invention
allows to reduce a glycidol fatty acid ester in a glyceride fat or oil, for
exanpl e, by contacting a glyceride fat oF oil with an aqueous aci d sol ution
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 to 180C fol | owed by
dehydration. [0033] Further, in the nmethod of the present invention,
after contact Wi HUahtactd,h YHYReF detarsor ot 7 catehe 255hbj ect ed to
refining such as bl eaching and deodorization, 16 The refining is
pref er abl ye&2F¢ i edi brANBICA oW ¢ ehpelat bl er Bpd C Par thedFarhioric
deodori zation is preferably carried out at 230C or |ower. [00341 5The
gl yceri de #@atdorselfubbt aivbd bys thedhet hotd of Cihel preseit Vet T has
been reduced in the content of a glycidol fatty acid ester. In the present
i nvention,a¢hé contieht ofid ghyi i¢at¢ydaci Bhest e?al sPoeadUR @ES by t he
foll owi ng nethod. 10[0035] First, 0.15 g of a fat or oil is dissolved in
1.5 nb acid solutions which are generally used for foeds and
medicaments, and can be used alone or in combination of two
or more kinds.
[0031]
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 addition, the methcd of the present invention
allows to reduce a glycidel fatty acid ester in a glyceride
fat or oil, for example, by contacting a glyceride fat or
cil with an agueous 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.

[G033]
Further, in the method of the present invention, after
contact with an acid, a glyceride fat or cil can be

25 subjected to refining such as bleaching and deodcrization.



of acetonitrile containing 1% acetic acid and, after m xing, centrifugation
is carried out. Subsequently, 1 m of the supernatant is fractionated, and
the solvent is renoved. 15Subsequently, the fat or oil is dissolved in 1 m
of a m xed solution of acetonitrile : 5 amoni um acetate = 4 : 1.
Further, after filtration with a 0.45 19 filter, the solution is subjected
to LC/MS/ M5 analysis. In addition, regarding LCMS/ M5, quantitation is
20carried out in a positive i on node using a precursor ion mz 358, a
product ion mz 341 (glycidol stearic acid ester) ecursor ion niz 356,
a product 18 ﬁ?%l@é@g(bty%?%%?r%?%ch%Etﬂﬁgs?%t)at E pr@EurSBPeToh it z 330,
and a product ion nfz 313 (gIXC|doI palmtic acid ester The 25det ection

limt is 025Cpphirtigutppls] decdorifqtipl oI PoWf fgeP %&aﬂﬁte§6%n@ttbe
shown and the gresent invention will be further specifically explained. In
t he Exanpl@s, 296 eans l@vei ght basis. 5[0037] (Conparative Exanple 1)

To a refined palmoil (iodine value: 53) was added 2% by wei ght of white
clay, the h¥&##re was bl eached at 110C and 20 Torr for 10 nminutes and,

subsequent |y, a l10deodorization treatnent was carried out at 250C and 2
Torr $or 90 m nlitesglyceride fat or oil obtained by the method 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 nl
of acetonitrile containing 1% acetic acid and, after mixing,
centrifugation is carried out. Subseguently, 1 ml of the
supernatant is fractionated, and the solvent 1is 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 0.45 u filter, the
solution is subjected to LC/MS/MS analysis.

In addition, regarding LC/MS/MS, quantitation is

20 carried ocut 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 oleic 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.



The content of chloropropanols and a formative substance thereof in the
resulting refined palmoil was 6.5 ppm 15 Exanple 1 [0038] To the
refined pal moil 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

mnutes to be treated with an adsorbent 1’ The content of
chl oropropanols and a fornmative substance thereof in the refined pal moi
after the adsorbent treatnent was 4.8 ppm 18 Exanple 2 [0039] To the

refined palmoil obtained in Conparative Exanple 1 was added 3% by wei ght
of coconut [8héf| 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 carbon.

The content of ¢hl BRdpf BpaRBEEI anB* AP of iattve REbERANRe*TRelBBf in the

refined palmoil after the 10activated carbon treatnent was 4.7 ppm
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 decodorization treatment was carried out at 250°C and 2 Torr
for 90 minutes.
The content of chloropropancls and a formative

substance therecf in the resulting refined palm oil was 6.5

ppm.
15
Example 1
[0038]
To the refined palm oill 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 chloropropanocls and a formative
substance thereof in the refined palm oil after the
adscrbent treatment was 4.8 ppm.

25



Exanple 3 [0040] To the refined palmoil obtained in Conparative 15Exanpl e
1 was added 3% by wei ght of powdery activated carbon (pH 10.6), and the

m xture was stirred at 110C and 20 Torr for 10 minutes to be treated with
an activated carbon. The conteﬁ% of chl oropropanols and a
formati ve 20substance thereof in the refi'ned palmoil after the activated
carbon treatnent was 4.5 ppm [0041] (Conparative Exanple 2)

To the refined pal moil obtained in Conparative 25Exanple 1 was added 3% by
wei ght of hosg?or'c acid- 1.9 activated carbon (pH 3.4), and the m xture
was stirred*af®+%$16C and 20 Torr for 10 ninutes to be treated with an

activated carbon.
[003¢]

To the refined palm oil obtained in Comparative
Example 1 was added 3% by weight of coconut shell activated
5 carbon (pH $.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 oil after the

10 activated carbon treatment was 4.7 ppm.

Example 3
[0040]
To the refined palm oill 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 chloropropancls and a formative
20 substance thereof in the refined palm oil after the
activated carbon treatment was 4.5 ppm.
[CGO41]
{(Comparative Example 2)
To the refined palm oil obtained in Comparative

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



The content of chloropropanols and a formative 5substance thereof in the
refined palmoil after the activated carbon treatnment was 7.4 ppm [0042]
67) was added 2%

(Conparative Exanple 3) To RHO pal m ol ein (iodi ne val ue:

by 10wei ght of white clay, the m xture was bl eached at 110C and 20 Torr for
10 m nutes and, subsequently, 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 7.0 ppn1
Exanpl e 4 %004%% T al I (|od|n value 67) Was added 2W
20wei ght o ¥ %ﬁ%lay, $ P1Q ure viEs eac et at® Tioc Eh r for 10
m nutes an ubsenggtly deo orlzatlon t r eat nent mas carrled out at
250C and 2% 3ﬁrﬁu minutes to $& (HeG @S Yy %&di bl e pal m
ol ei n was added ﬂlﬁgd 250. 03@6by wei ght of 1@6aqueous ascorbic acid
sol ution, &nd"
The content of chloropropancls 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 clein (iodine value: ©7) was added 2% by
10 welght of white clay, the mixture was bleached at 110°C and
20 Torr for 10 minutes and, subsequently, a deodorizatiocon
treatment was carried out at 250°C and 2 Torr for 90
minutes.
The content of chloropropanols and a formative
15 suzbstance in the obtained edible palm olein was 7.0 ppm.
Example 4
[0C43]
To RBD palm olein (icdine value: 67) was added 2% by
20 weight of white clay, the mixture was bleached at 110°C and
20 Torr feor 10 minutes and, subsequently, a deodorigzaticn
ftreatment 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% aquecus ascorbic acid solution, and a



dehydration treatnment was carried out at 70C for 20 mnutes while stirring
under a reduced pressure condition of 40 Torr. The content of

chl oropropanol s and a fornmative 5substance thereof in the edible palmolein
after the dehydration treatnment was 3. 0,ppm Exanple 5 [0044] 10To a
refined palmoil (iodine value: 53) was added 2% by wei ght of white cl ay,
and 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 mnuytes. 15To the resulting refined pal mojl s add and m xed
07496 by wel GRTC BT - Mgt T Ee BETTR . HIP oyt et bri b r EREiE s car 1 od out
at 70C for_20 mnutes while stirring under re%uced ressure condition of
40 Torr. THEWORT GHELLT ThibF Y ORARGT o° ant A For et 7 Ve S0SUBLT BHaR i n t he

refined palg]8¢l after the dehydration treatnment was 5.3 ppm Exanple 6
[0045] 25T%"a*feffhed pal moil was added 2% by wei ght of white

The centent of chloropropancols and a formative
5 substance thereof in the edible palm olein after the

dehydraticn treatment was 2.0 ppm.

Example 5
[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, subsequently, a
deodorization treatment was carried out at 250°C and 2 Torr
for 80 minutes,.

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

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

freatment was 5.3 ppm.

Example ©
[0045)

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



21 clay, and the m xture was bl eached at 110C and 20 Torr for 10 m nutes
and, subsequently, a deodorization treatnment was carried out at 250C and 2
Torr for 90 mnutes. To the resulting refined palmoil was added an
Sequi val ent wei ght of ethanol and, after stirring, ethanol was separated
and, further, evaporated under reduced pressure. The content of

chl or opropanol s and a fornative substance in the refined pal moi
after the renoval of 10ethanol was 4.5 ppm Exanple 7 [0046] Into 80% by

i gh 0C)  of fined | e i,0di | ue:
56/ Cont et 61 ch 51 ol opof & GHET of Kt TUE" Silbst ARCe Rerdor 7. 3 Fpm was
i xed 20% by PN, Ol exane, oGt ol |1 23] 00 wee CALLT PR OUECRL G 20C for

1 hour and; rystal 17z n,"atiq raction was renove
Fesul Ui ng STYSCAT PTactFon? o1 6 36,6 ik 2 T Beampl e 8
To the resulting refined palm o0il was added an
5 equivalent weight of ethancl and, after stirring, ethancl
was separated and, further, evaporated under reduced
pressure.
The content of chleocrepropancls and a formative

substance in the refined palm cil after the removal of

10 ethancl was 4.5 ppm.

Example 7
[004¢6]
Into 80% by weight {product temperature 40°C) of a

15 refined palm olein (iodine wvalue: 56/content of
chloropropanols and formative substance thereof: 7.3 ppm)
was mixed 20% by weight of hesxane, crystallization was
carried out at -20°C for 1 hour and, after crystallization,
a liguid fraction was removed.

20 The content of chloropropanols and a formative
sulbstance therecof in the resulting crystal fraction (yield

36.6%) was 2.1 ppm.

Exanmple 8

25 10047]



22

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 0OC for 30 m nutes and, after
crystallization, a liquid 5fraction was .r,enoved. The content of

chl oropropanol s and a formative substancCé thereof

fraction (yield 78% was 0.9 ppm [0048] 10(Conparative Exanple 4)
a crude pal moil was added 1% by meight of activated clay, and the m xture

was bl eached at_110C apd 20 Torr
deodori zati on t?%ﬁ?n%ﬁ

m nutes and, su uently, a
s"ca? IFF egp 6‘&8“ Gt 28BeeARH1SS T%ﬁgcq)

to obtain a RE

t dol fatt t
o0 par of PR B Sk EaEre e nehofgbine See Bkt SEbY Fobrne
52) obtained in Conparative Exanp

val ue:

in the resulting crystal

To

f it dg* € 5mi nut es

in the

le 4 and 2% by wei ght of activated

clay were tBh¥REted aFfHO%%ch06¥ﬁ%@léfzqﬁe@PaH@S2@3#6%?df%wt1@tn?ﬁhtes

The conten

cidol fatt
contact wa OBe?@mﬁf%%tﬁ%t%E?io% ffehigrystallization, a liquid

5

10

20

25

fraction was removed,

The content of chloropropancls and a formative
substance therecf in the resulting crystal fraction (yield
78%) was 0.9 ppm.

[0048]
{Comparative Example 4)

To a crude palm ¢il was added 1% by weight of
activated clay, and the mixture was bleached at 110° and
20 Torr for 10 minutes and, subsequently, a deodorization
treatment was carried out at 250°C and 2 Torr for 90
minutes to obtain a RBD palm oil. The content of a

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

Example 9
[0049]

The RBD palm oil (iodine value: 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 glycideol fatty acid ester in the RBD

palm cil after contact was below the detection limit.

acid ester_in the RED 25pal moil after



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

5

contacted with each other at 110C and 20 Torn for 10 minutes. The content

of a glycido
the detection limt. 10 Exanple 11 [005

fatty acid ester in the RE pal moil after contact was bel ow
The RED pal moil (iodine 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 t hen,

a dehydration treatnent was carried out for 20 m nutes.

content of a glycidol fatty acid ester in the RED pal moil after the
contact was belom/tge detection imt. 20

10

20

Example
[0050]

The RBD palm oil (iodine wvalue: 52) obtained in
Comparative Example 4 and 2% by welght 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 oil after contact was below the detection limit.

Example 11
[0051]

The RBD palm oil {iodine wvalue: 52) obtained in
Comparative Example 4 and 0.03% by weight of a 10% aqueous
ascorbic acid solution were contacted with each other at
70°C and 40 Torr, and then, a dehydration treatment was
carried out for Z0 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 Tor n,

The



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

subst ance thereof in a glyceride fat or oil, 5conprising treating a

bl eached and deodorized glyceride fat or oil with silica gel and/or basic
activated carbon. 2. A method for reducing chl oropropanols and a
formative substance thereof in a glycer?ée fat or oil, 210conprising 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 chloropropanols and a formati ve substance
thereof in a glyceride fat or oil, comri’sing mixing 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
gl yceride fat or oil. 4. A nethod for reducing a glycidol fatty acid
ester in a glyceride Pathef BPT,rednptidi flyl eoneaetimgla dréathed and
deodori zed gl yceride fat or oil with an acid. 25 5. The met hod
accor di ng foredhine 15upherera pPreotct hen basibyaetidat et cafbohlis 9 or

hi gher .
5 comprising treating a bleached and decodorized glyceride fat

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

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

pressure.

ib5 3. A method for reducing chloropropancls and a
formative substance thereof in a glyceride fat or oil,
comprising mixing a bleached and decdorized glyceride fat
or 0il with & solvent followed by removing the solvent oxr
remceving the sclvent and a low melting point fraction of

20 the glyceride fat or oil.

4. A method for reducing a glycidol fatty acid estex
in a glyceride fat or oil, comprising ceontacting a bleached
and decdorized glyceride fat or c¢il with an acid.

25



6. The nmethod according to claim2, wherein the 5organic acid is ascorbic

aci d. 7. The nethod according to claim3, wherein the solvent is a
pol ar solvent. 108. The method according to claim?7, wherein the polar
solvent is ethanol. 9. The netho% according to claim4, wherein the
acid is a solid acidic substance and/ or “an aqueous acid solution. 15

10. The nmethod according to claim4 or 9, wherein the solid acidic
substance is acid clay, activated clay, or acidic activated carbon. 2011.
The nethod according to any one of clains 1 to 8, wherein the bleached and
deodori zed gl ycerid h?aWeBgo%i?C?%r%4%%l%?b%%%lma}rdWh%¥¢%n pH of the 1o
A refined palmoil which is obtainable by the 25nethod according to claim?2
or 6, mherg?ﬁlénaFBHVﬁ%e@aFﬁéonGl%f9t%% Re¥ited palmoil is 57 or nore,
and a content of chloropropanols and a formative substance thereof in the
refined palmoil is 4 ppmor less,. 513. A palmolein which is obtainable
by the nmethod according to claim2 or 6, wherein an iodine value of the
palmolein is 66-orThorecthpd aceonient ob ehtUropr opanpbtsiabliea formative

substance thereof in the palmoleinis 5 ppmor |ess.
5 organic acid is ascorbic acid.

7. The methed according to claim 3, wherein the

solvent 1is a polar solvent.

1C 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 aguecus acid solution.

15
10. The method according to claim 4 or 2, 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.

12. A refined palm o0il which is obtainable by the

25 method according to claim 2 or 6, wherein an iodine value
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of the refined palm oil is 57 or more, and a content of
chloropropanols and a formative substance thereof in the

refined palm o0il 1s 4 ppm or less,.

13. A palm olein which is c¢btainable by the method
according to claim 2 or 6, wherein an icdine value of the
palm clein is 6% or mere, and a content cf chloropropanols
and a formative substance thereof in the palm olein is %

ppm or less.



