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DESCRIPTION

Technical Field

[0001] The present invention relates to a method for reducing chloropropanols and a
formative substance thereof, glycidol fatty acid ester, in a glyceride fat or oil.

Background Art

[0002] The "chloropropanol" 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 of them is
produced as a byproduct in a small amount mainly when an amino acid liquid 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.

[0003] Recently, it has been revealed that 3-chloropropanediol 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).

[0004] Gilycidol is a compound in which 1- and 2-positions of glycerol are dehydration-
condensed to form an epoxide.

[0005] Further, recently, it has also been reported that, in a process of producing
chloropropanols in a glyceride fat or oil, a glycidol fatty acid ester is present as a formative
substance thereof (Non-Patent Document 3).

[0006] Moreover, several potential ways to reduce 3-MCPD esters in vegetable oils were
discussed in Non-Patent Document 4. It concludes that 3-MCPD ester are formed mainly at the
deodorization stage; the higher the deodorization temperature the higher the levels. Crude oil
characteristics, e.g. diglyceride or chloride content are also an important factor, although there
is no simple relationship. It further reports a number of trials that were done to reduce the 3-
MCPD esters and mentions that no effect was found by treatment with active carbon (Non-
Patent Document 4).

[0007] Regarding 3-chloropronediol fatty acid ester, there is 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-chloropropanediol. Therefore, it is desirable to develop a technique for reducing the
content thereof in a glyceride fat or oil.

[0008] In addition, also regarding a glycidol fatty acid ester, there is no toxicological data.
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However, it is desirable to develop a technique for reducing the content thereof in a glyceride
fat or oil, as is the case with chloropropanols.

Prior Art Documents

Non-Patent Documents

[0009]

Non-Patent Document 1: Zelinkova Z, Svejkovska B, Veli

.

=
ek J, Dole

Z

al M.: Fatty acid esters of 3-chloropropane-1,2-diol in edible oils. Food Addit Contam. 2006
Dec; 23 (12): 1290-1298

Non-Patent Document 2: Erste Einschatzung zur Berwertung der in raffinierten pflnzlichen
Fetten nach gewiesenen Gehalte von Glycidol-Fettsaureestern (Stellungnahme Nr. 007/2009
des BfR vom 10. Marz 2009)

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 European
Commission: 5-6 February 2009 Brussels, Belgium)
(http://europe.ilsi.org/NR/rdonlyres/A1D194E7-BFA2-4A23-A67 3-
15F1905300D5/0/Speaker6Weisshaar.pdf).

Non-Patent Document 4: Gerrit Van Duijn/Potential ways of reduction of 3-MCPD esters in
vegetable oils (ILSI Europe Workshop on 3-MCPD esters in food products: 5 February 2009,
pages 1-15, XP008168957) (http://www.ilsi.org/Europe/ Speaker%209%20vanDuijn.pdf)

Summary of the Invention

Problems to be Solved by the Invention

[0010] An object of the present invention is to provide a method for reducing chloropropanols
such as 3-chloropropanediol and 3-chloropropanediol fatty acid ester and a glycidol fatty acid
ester in a glyceride fat or oil.

Means for Solving the Problems
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[0011] The present inventors have intensively studied. As a result, they have found that
chloropropanols and a glycidol fatty acid 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 wherein the pH of the basic activated carbon is 9 or higher. The present
invention has been completed on the basis of these findings.

[0012] That s, the present invention provides:

1. (1) A method for reducing chloropropanols and a glycidol fatty acid ester thereof in a
glyceride fat or oil, comprising treating a bleached and deodorized glyceride fat or oil
with silica gel and/or basic activated carbon, wherein the pH of the basic activated
carbon is 9 or higher,

2. (2) The method according to (1), wherein the basic activated carbon is hydrophobic
activated carbon which has been activated at a high temperature of 500 °C or higher,(3)
The method according to (1)or (2), wherein the pH of the basic activated carbon is 10 or
higher,

(4) The method according to any one of (1) to (3),
wherein the bleached and deodorized glyceride fat or oil is a palm-base fat or oil,

Effect of the Invention

[0013] According to the method of the present invention, chloropropanols such as 3-
chloropropanediol and 3-chloropropanediol fatty acid ester and a glycidol fatty acid ester in a
glyceride fat or oil can be reduced.

Mode for Carrying Out the Invention

[0014] The present invention will be explained in detail below.

[0015] The present invention can also 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 oll,
palm oil, coconut oil, palm kernel oil, sesame oil, beef tallow, lard, and fish oil which are
subjected to a refining step such as bleaching and deodorization, and can be preferably
applied to a palm-base fat or oil among them.

[0016] The method of the present invention allows to reduce chloropropanols such as 3-
chloropropanediol and 3-chloropropanediol fatty acid ester and a glycidol fatty acid ester in a
glyceride fat or oil, by treating a glyceride fat or oil after a bleaching and deodorization step
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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 glycidol fatty acid ester thereof in a glyceride fat
or oil can be reduced.

[0017] In the method of the present invention, the pH of basic activated carbon is 9 or higher,
preferably 10 or higher. In addition, when activated carbon having stronger basicity is used, the
effect of reducing chloropropanols and a glycidol fatty acid ester thereof 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".

[0018] 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/or active
carbon to a glyceride fat or oil, and mixing and contacting for a certain period under warming at
50 to 150°C and reduced pressure.

[0019] The glyceride fat or oil obtained by the method of the present invention has been
reduced in the content of chloropropanols such as 3-chloropropanediol and 3-
chloropropanediol fatty acid ester and a glycidol fatty acid ester. In the present invention, the
content of chloropropanols and a 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 methoxide. Eur. J. Lipid Sci.
Technol. 2008, 110, : 183-186)

[0020] First, 0.1 g of a fat or oil is dissolved in 1 ml of t-butyl methyl ether, 250 ul of a 20 pg/mli
internal standard substance (3-MCPD-ds ethyl acetate solution) is added, and the mixture is

mixed with 1 ml of a NaOCHj3; solution (0.5 mol/l NaOCH3 in MeOH) and allowed to stand at

room temperature for 10 minutes.

[0021] Subsequently, 3 ml of hexane, 3 ml of a NaCl solution (NaCl 200 g/water 1 ), and 0.1
ml of glacial acetic acid are added and, after stirring, the upper layer is removed. Further, 3 ml
of hexane is added and, after stirring, the upper layer is removed.

[0022] Then, a phenylboronic acid solution (1 g of 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 GS-GM analysis. In addition, regarding
GC-MS, quantitation is carried out by using a molecular ion peak m/z 196 (3-MCPD) and m/z
201 (3-MCPD-ds).

[0023] The above-mentioned method is adopted as a method of measuring 3-
chloropropanediol fatty acid ester and a glycidol fatty acid ester in Germany (Deutsche
Gesellschaft fur Fettwissenschaft: DGF). In this method, 3-chloropropanediol fatty acid ester
and a glycidol fatty acid ester in a glyceride fat or oil are hydrolyzed, and all of 3-
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chloropropanediol fatty acid ester and a glycidol fatty acid ester that are present in a glyceride
fat or oil are measured as 3-MCPD.

"With this method, other compounds forming 3-MCPD under the conditions of analysis are also
detected. The most important 3-MCPD esters forming compounds is glycidol (oxirane-2-
methanol)."

(Ester-bound 3-chloropropane-1,2-diol (3-MCPD esters) and 3-MCPD forming substances:
DGF Standard Methods Section C-Fats/C-111 18(09)).

[0024] The glyceride 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.

[0025] 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 is carried out. Subsequently, 1 ml of the supernatant is
fractionated, and the solvent is removed. 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 p filter, the solution is subjected to LC/MS/MS analysis.

[0026] In addition, regarding LC/MS/MS, quantitation is 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 oleic acid ester), a precursor ion m/z 330, and a
product ion m/z 313 (glycidol palmitic acid ester). The detection limit is 0.5 ppm.

[0027] In the following, examples will be shown and the present invention will be further
specifically explained. In the Examples, % means a weight basis.

(Comparative Example 1)

[0028] 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 deodorization
treatment was carried out at 250°C and 2 Torr for 90 minutes.

[0029] The content of chloropropanols and a formative substance thereof in the resulting
refined palm oil was 6.5 ppm.

Example 1

[0030] To the refined palm oil obtained in Comparative Example 1 was added 3% by weight of
silica gel, and the mixture was stirred at 110°C and 20 Torr for 10 minutes to be treated with an
adsorbent.
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[0031] The content of chloropropanols and a formative substance thereof in the refined palm
oil after the adsorbent treatment was 4.8 ppm.

Example 2

[0032] To the refined palm oil obtained in Comparative Example 1 was added 3% by weight of
coconut shell activated 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.

[0033] The content of chloropropanols and a formative substance thereof in the refined palm
oil after the activated carbon treatment was 4.7 ppm.

Example 3

[0034] To the refined palm oil obtained in Comparative 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.

[0035] The content of chloropropanols and a formative substance thereof in the refined palm
oil after the activated carbon treatment was 4.5 ppm.

(Comparative Example 2)

[0036] To the refined palm oil obtained in Comparative Example 1 was added 3% by weight of
phosphoric acid-activated carbon (pH 3.4), and the mixture was stirred at 110°C and 20 Torr
for 10 minutes to be treated with an activated carbon.

[0037] The content of chloropropanols and a formative substance thereof in the refined palm
oil after the activated carbon treatment was 7.4 ppm.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Non-patent literature cited in the description
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¢ ILSI Europe Workshop on 3-MCPD esters in food products, 2009, 1-15 (834931
e Eur. J. Lipid Sci. Technol., 2008, vol. 110, 183-186 {8418}
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Patentkrav

1. Fremgangsmade til at reducere chlorpropanoler og en glycidol fedtsyreester
deraf i en glycerid-fedt eller -olie, omfattende at behandle en bleget og
deodoriseret glycerid-fedt eller -olie med silika-gel og/eller basisk aktivt kul, hvor

pH’en af det basisk aktive kul er 9 eller hgjere.

2. Fremgangsmaden ifglge krav 1, hvor det basisk aktive kul er hydrofobisk aktivt
kul, der er blevet aktiveret ved en temperatur pé& 500 °C eller hgjere.

3. Fremgangsmaden ifglge krav 1 eller 2, hvor pH’en af det basisk aktive kul er 10

eller hgjere.

4. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 3, hvor den
blegede og deodoriserede glycerid-fedt eller -olie er en palmebaseret fedt eller

olie.
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