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ter-soluble tea polyphenol added when the fat is dissolved in an aqueous solution.
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FAT CONTAINING POLYUNSATURATED FATTY ACID

Technical Field
[0001]

The present invention relates to a polyunsaturated
fatty acid-containing fat. More particularly, the present
invention relates to a polyunsaturated fatty acid-
containing fat which has realized an improvement in
oxidation stability required for a food containing a
polyunsaturated fatty acid-containing fat, and a food
containing the same as well as a method for producing the

same.

Background Art
[0002]

In recent vyears, effectiveness of n-3 fatty acid
serving as an essential fatty acid for health has been
widely known, and a demand therefor has been increased.
Examples of the n-3 fatty acid include o linolenic acid
(Cl8:3), docosahexaenoic acid (DHA; C22:6),
eicosapentaenoic acid (EPA; C20:5), and docosapentaenoic
acid (DPA; C22:5).

[0003]
Since the n-3 fatty acid contains many double bonds in

the constituent fatty acids, a fat containing n-3 fatty
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acid has poor stability, and deteriorates its taste quickly.
Care such as preservation at a low temperature or under
light shielding is needed, and for this reason, intended
use as a general edible fat is limited, and a fat
containing a large amount of n-3 fatty acid and having high
stability has been demanded.

[0004]

In addition, a polyunsaturated acid-containing fat has
very poor oxidation stability as compared with an edible
fat such as soybean o0il and rapeseed 0il, easily undergoes
oxidation by oxygen, light, heat etc. When 1t is oxidized,
it generates an off-taste and off-flavor, or it produces a
peroxide which concerns to give an adverse influence on
health. In order to utilize such a polyunsaturated acid-
containing fat which is remarkably inferior in oxidation
stability, wvarious methods aiming at blocking contact with
oxygen 1n the air have been disclosed. Patent Documents 1
to 8 disclose a method of formulation of a polyunsaturated
acid-containing fat into an emulsion, and Patent Documents
9 and 10 disclose a method of powderization or capsulation
of a polyunsaturated acid-containing fat. When a
polyunsaturated acid-containing fat is formulated into an
emulsion, the emulsion becomes cloudy into a translucent
state, or contains water, and therefore, 1intended use

thereof is limited. In addition, even when such a fat is
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subjected to powderization or capsulation, there 1is a
problem that intended use thereof is limited, likewise the
emulsion. In view of such a technical background,
utilization of the conventional polyunsaturated fatty acid-
containing fat has been 1limited only to an application
range such as health foods encapsulated, canned foods, etc.
However, the manufacturing operation is troublesome and the
productivity 1s lowered; and in capsulated products,
oxidization has already progressed 1in steps, and the
majority of fats inside the capsule have an oxidative
rancidity. Also, there is a problem that in order to
prevent the capsule during preservation from being
destructed, the kind of the capsule which is usable in
foods and feedstuffs is limited.

[0005]

Patent Document 11 discloses a method of mixing a fat
containing DHA inferior in oxidation stability at 30% or
more with another fat to utilize the mixture as an edible
fat composition for cooking with heat. However, in such a
method, a blending amount of DHA 1is extremely as small as
0.01 to 0.5%, and it is far from taking an amount which is
sald to be effective for health.

[0006]
It is known that a refined polyunsaturated fatty acid-

containing fat has no odor and does not contain peroxide,
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but when oxidation occurs, the reaction progresses likewise
a chain reaction, and generation of deteriorated smell or
peroxide occurs quickly. For example, after a
polyunsaturated fatty acid-containing fat 1s used in a
factory, it is necessary that the fat is poured into a can,
that the can containing the fat is filled with nitrogen gas,
and that the can is tightly closed; that 1is, a variety of
considerations are necessary for handling fat, and intended
use thereof itself has limitation. Many attempts have been
made for stabilizing a polyunsaturated fatty acid-
containing fat by addition of a variety of antioxidants or
a mixture thereof, but they have not reached sufficient
outcome at this stage. Contrary to a demand from the
markets, it cannot be said that development of foods
containing a polyunsaturated fatty acid-containing fat has
sufficiently progressed.

[0007]

Heretofore, in order to improve oxidation stability of
an edible fat, addition of an antioxidant has been
generally performed. Specifically, utilization of
tocopherol serving as a lipid-soluble antioxidant, or
ascorbyl palmitate has been studied. For example, Patent
Document 2 discloses a method of emulsifying an agueous
ascorbic acid solution for addition, Patent Document 12

discloses a method of adding tocopherol, ascorbic acid and
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tea extract, and Patent Document 13 discloses a method of
adding ascorbic acid or a salt thereof and another organic
acid or a salt thereof; but those methods are not
satisfactory as a method of improving oxidation stability
of a polyunsaturated fatty acid-containing fat, and a
further excellent oxidation preventing method is demanded.
[0008]

Patent Document 13 discloses a water-in-oil lipophilic
antioxidant obtained by emulsifying 100 parts by weight of
agqueous solution containing one or two or more of water-
soluble antioxidative substances, if necessary with
synergist, and 1 to 500 parts by weight of one or two or
more of lipophilic emulsifiers.

[0009]

Patent Document 14 discloses a lipophilic formulation
of oil-solubilized water-soluble compound. The formulation
is obtained by dissolving water-soluble compound other than
catechin and an emulsifier having 6 to 14 of HLB into water
or alcohol, then adding polyglycerol condensed ricinoleic
acid ester to obtain a water-in-polyglycerol condensed
ricinoleic acid ester emulsion liquid, and then adding and
sufficiently mixing 0.5 to 30 parts by weight of enzyme-
decomposed lecithin to the emulsion ligquid.

[0010]

Patent Document 15 discloses an antioxidant
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composition having good solubility into fat obtained by
dissolving poorly oil-soluble antioxidative substance such
as ascorbic acid, erythorbic acid, kojic acid, gallic acid
and malic acid into lower alkyl alcohol such as ethanol,
then into organic acid monoglyceride such as citric acid
monoglyceride, and then dissolving the obtained mixture
solution into polyglycerol condensed ricinoleic acid ester.
[0011]

Patent Document 16 discloses a method for producing a
catechin-dispersed fat including adding green tea-derived
hexane solubles and catechin to a fat, heating the mixture
at 70 to 130°C, and grinding the resultant.

[0012]

Meanwhile, food additive manufacturers have studied
improvement in solubility of a water-soluble antioxidant
substance in an o0il by employing a large amount of
emulsifier, and there are relevant products. However, when
a large amount of emulsifier is blended, this adversely
influences on taste and is not preferable, and a problem of
generation of an off-taste and off-flavor or production of
lipid peroxide due to oxidization has not been solved yet.
[0013]

As a method of improving oxidation stability of a
polyunsaturated fatty acid-containing fat, Patent Document

17 discloses a method including treating a fish oil with
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silica gel; deodorizing the o0il with water steam under
vacuum in the presence of a rosemary or sage extract; and
adding ascorbyl palmitate or mixed tocopherol thereto.
This overcomes a problem of an aroma peculiar to rosemary
or sage, and proposes a fat having high oxidation stability.
However, oxidation stability of a polyunsaturated fatty
acid obtained by this method is merely at best such that
rancidity stability at 100°C increases about three times by
blending of an antioxidant at 3000 ppm, and oxidation
stability 1is still low. Patent Document 18 discloses a
method of adding catechin before purification, but also in
this method, it cannot be said that improvement in
oxidation stability shown by the degree of suppression of
an increase in peroxide value is sufficient.

[0014]

As a method of reducing an odor, Patent Document 19
has proposed a method of adding a milk-based flavor, and
Patent Document 20 has proposed a method of masking a fish
smell by adding a ginger flavor, but since oxidation of a
fat generates a peroxide which is harmful to the human body,
masking treatment which does not suppress oxidation has not

led to drastic solution of the problem.

Prior Art Document

Patent Documents
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body, but since oxidation stability is inferior as compared
with the conventional edible fat, there is a problem that
usage applications are limited.

[0017]

In order to address to the above-mentioned demand, the
present invention seeks to sufficiently suppress oxidation
of a polyunsaturated fatty acid-containing fat, to provide a
polyunsaturated fatty acid-containing fat which 1s good in
taste and is distributable in the markets in the form of a
liquid 1like an ordinary edible oil such as soybean o0il or
rapeseed o0il, and to extend intended use to foods fields.
[0018]

It is important to obtain a good taste, as well as, to
improve oxidation stability, in foods containing a
polyunsaturated fatty acid-containing fat. A method of
improving oxidation stability of a fat has also Dbeen
disclosed, but as described above, in Patent Documents 13 to
15, there is a problem that a taste 1s not preferable,
probably because addition of a relatively large amount of an
emulsifier is essential in order to make a water—-soluble
antioxidant substance oil-soluble. In addition, the method
disclosed 1in Patent Document 16 does not include an
emulsifier, but includes green tea-derived hexane solubles,
as well as catechin. Since the green tea-derived hexane
solubles contain ingredients of bitterness and astringency,
this is not suitable in the case of addition of a large

amount of catechin.
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10
[0019]
The present invention seeks to provide a
polyunsaturated fatty acid-containing fat high in

versatility having excellent oxidation stability and a good
taste by dispersing a water—-soluble tea polyphencl in a
polyunsaturated fatty acid-containing fat with an easy

method.

[0020]

In order to address the aforementioned problems, the
present inventors have intensively studied. As a result,
they found out that a polyunsaturated fatty acid-containing
fat which has excellent oxidation stability and a good taste
may be obtained by adding a water-soluble tea polyphenol
originally hard to be soluble in a fat to a fat while the
water—-soluble tea polyphenol is in a solution state by using
an aqueous medium. The present invention has been completed

on the basis of these findings.
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[0021]

That is, the present invention includes:

(1) a polyunsaturated fatty acid-containing fat
including o linolenic acid or a fatty acid having five or
more double bonds in a constituent fatty acid composition,
where the fat includes a water-soluble tea polyphenol which
has been added in a state of being dissolved in an agqueous
solution,

(2) a polyunsaturated fatty acid-containing edible
vegetable fat including the polyunsaturated fatty acid-
containing fat according to (1), where the polyunsaturated
fatty acid-containing fat includes 30% by weight to 80% by
welight of o linolenic acid in a constituent fatty acid
composition, where a content of a water-soluble tea
polyphenol is 150 ppm by weight to 4000 ppm by weight and a
content of an enulsifier is 150 ppm by weight to 4000 ppm
by weight ©based on the polyunsaturated fatty acid-
containing edible wvegetable fat, where the content of the
emulsifier in the fat is 1.5 times or less than the content
of the water-soluble tea polyphenol, and where a P/S value
obtained by a method below is 0.8 or more,

P: CDM stability time of the polyunsaturated fatty acid-
containing edible vegetable fat containing 150 ppm by
weight to 4000 ppm by weight of the water-soluble tea

polyphenol,
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S: CDM stability time of refined soybean o0il to which no
antioxidant substance is added,

(3) the polyunsaturated fatty acid-containing edible
vegetable fat according to (2), where the content of the
water-soluble tea polyphenol is 250 ppm by weight to 2500
ppm by weight and the content of the emulsifier is 250 ppm
by weight to 2500 perm by weight based on the
polyunsaturated fatty acid-containing edible vegetable fat,
where the content of the emulsifier in the fat is 1.2 times
or less than the content of the water-soluble tea
polyphenol, and where a P/S value obtained by a method
below is 1.0 or more,

P: CDM stability time of the polyunsaturated fatty acid-
containing edible vegetable fat containing 250 ppm by
weight to 2000 ppm by weight of the water-soluble tea
polyphenol,

S: CDM stability time of refined soybean o0il to which no
antioxidant substance is added,

(4) the polyunsaturated fatty acid-containing edible
vegetable fat according to (2) or (3), where the emulsifier
is polyglycerol-condensed ricinoleic acid ester,

(5) a powdery fat including 10% or more of the
polyunsaturated fatty acid-containing edible vegetable fat
according to any one of (2) to (4),

(6) a food including the polyunsaturated fatty acid-
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containing edible vegetable fat according to any one of (2)
to (5),

(7) the food according to (6), where a content of the
water-soluble tea polyphenol in a whole ©0il is 30 ppm by
weight to 3000 ppm by weight,

(8) a method for producing the polyunsaturated fatty
acid-containing edible vegetable fat according to any one
of (2) to (4), including adding a water-soluble tea
polyphenol to an aqueous medium, and adding the water-
soluble tea polyphenol in a solution state to a fat,

(9) the method for producing the polyunsaturated fatty
acid-containing edible vegetable fat according to (8),
including adding a water-soluble tea polyphenol to an
aqueous medium, and adding the water-soluble tea polyphenol
in a solution state to a fat, and then removing the water
under reduced pressure,

(10) a highly polyunsaturated fatty acid-containing
fat for distribution in a form of a liquid including the
polyunsaturated fatty acid-containing fat according to (1)
including 1% by weight to 50% by weight of a fatty acid
having five or more double bonds in a constituent fatty
acid composition, where the highly polyunsaturated fatty
acid-containing fat satisfies (A) and (B) below, and has
characteristics of (C) to (E) below, where

(A) a content of the water-soluble tea polyphenol is 500 to
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10000 ppm by weight, a content of the emulsifier is 20000
ppm by weight or less, and the content of the emulsifier is
two times or less than the content of the water-soluble tea
polyphenol;

(B) a value obtained by aroma ingredient analysis of the
fat after preservation at 60°C for 3 days and obtained by
dividing an average area of peaks of nine aroma ingredients
which are shown by () below and which influence a taste of
the highly polyunsaturated fatty acid-containing fat by an
average area of peaks of two aroma ingredients shown by (B)
below is 7 or less,

nine aroma 1ingredients («o); 2-Heptenal, 2,4-Nonadienal,
2,4-Heptadienal, 3,5-0Octadien-2-one, 2-Butenal, 3,4-
Pentadienal, 2,2-dimethyl, 1-Penten-3-one, 2,4-Hexadienal,
2 (bH) -Furanone, b5-ethyl,

two aroma ingredients (f); Phenol and Toluene;

(C) the fat forms a continuous phase;

(D) a water content is 5% by weight or less; and

(E) A/S obtained by a method below is 0.8 or more,

A CDM stability time at 100°C of the highly
polyunsaturated fatty acid-containing fat containing 500 to
10000 ppm by weight of the water-soluble tea polyphenol,

S: CDM stability time at 100°C of refined soybean oil to
which no antioxidant substance is added,

(11) the highly polyunsaturated fatty acid-containing
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fat for distribution in a form of a ligquid according to
(10), where 5% by weight to 50% by weight of the fatty acid
having five or more double bonds 1is contained in the
constituent fatty acid composition,

(12) the highly polyunsaturated fatty acid-containing
fat for distribution in a form of a liquid according to
(10) or (11), where the content of the water-soluble
polyphenol is 500 to 10000 ppm by weight, where the content
of the emulsifier is 400 to 6000 ppm by weight, and where
the content of the emulsifier is two times or less than the
content of the tea polyphenol,

(13) the highly polyunsaturated fatty acid-containing
fat for distribution in a form of a liquid according to
(10), wherein (B) in (10) is obtained by using GC-TOFMS,

(14) the highly polyunsaturated fatty acid-containing
fat for distribution in a form of a liguid according to any
one of (10) to (13), where (D) the water content in (10) is
2% by weight or less,

(15) a food including the highly polyunsaturated fatty
acid-containing fat for distribution in a form of a liquid
according to any one of (10) to (14),

(16) the food according to (15), where the food
including the highly polyunsaturated fatty acid-containing
fat for distribution in a form of a liquid is dressing,

(17) the food according to (15), where the food
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including the highly polyunsaturated fatty acid-containing
fat for distribution in a form of a liquid is chocolate,

(18) the food according to (15), where the food
including the highly polyunsaturated fatty acid-containing
fat for distribution in a form of a liquid is shortening,

(19) the food according to (15), where the food
including the highly polyunsaturated fatty acid-containing
fat for distribution in a form of a liquid is blended into
mayonnaise,

(20) the food according to (15), where the food
including the highly polyunsaturated fatty acid-containing
fat for distribution in a form of a liquid is blended into
margarine,

(21) a method for suppressing dgeneration of aroma
ingredients of a food, including using the highly
polyunsaturated fatty acid-containing fat for distribution
in a form of a liquid according to any one of (10) to (14),

(22) a method for producing the highly polyunsaturated
fatty acid-containing fat for distribution in a form of a
ligquid according to any one of (10) to (14), including
adding a water-soluble tea polyphenol to an aqueous medium,
and adding the water-soluble tea polyphenol in a solution

state to a fat.

Effect of the Invention
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[0022]

The present invention enables to obtain a
polyunsaturated fatty acid-containing fat which is improved
in oxidation stability by an easy method, and has a good
taste.

In addition, the polyunsaturated fatty acid-containing
edible vegetable fat, as one aspect of the present
invention, containing 30% by weight to 80% by weight of «
linolenic acid in a constituent fatty acid composition
enables to obtain a polyunsaturated fatty acid-containing
edible vegetable fat which is improved in oxidation
stability by an easy method and has a good taste, and
enables to provide a food which has high health superiority,
excellent oxidation stability, and a good taste Dby
utilizing the polyunsaturated fatty acid-containing edible
vegetable fat of the present invention. In addition, the
polyunsaturated fatty acid-containing edible vegetable fat
of the present invention may be used in intended use other
than food use. Specifically, the fat may be utilized in
medicaments, cosmetics, pet foods, and gquasi-drugs, and for
such intended use, and enables to provide a polyunsaturated
fatty acid having high health superiority, without
generating an oxidized o0il odor and a peroxide which
adversely influences on health over a long period of time.

Also, a highly polyunsaturated fatty acid-containing
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fat, as another aspect of the present invention, containing
a highly polyunsaturated fatty acid-containing fat
containing a fatty acid having five or more double bonds in
a constituent fatty acid composition, and a specified
amount of a water-soluble tea polyphenol, and having
predetermined aroma ingredient analysis wvalues enables to
obtain a highly polyunsaturated fatty acid-containing fat
which is improved in oxidation stability, has a good taste,
and is distributable in the form of a liquid. In addition,
the highly polyunsaturated fatty acid-containing fat of the
present invention has a feature that it has oxidation
stability equal to that of soybean o0il, and by utilizing
the highly polyunsaturated fatty acid-containing fat of the
present invention, a polyunsaturated fatty acid having high
health superiority may be used in foods, without generating
an oxidized o0il odor and a peroxide which adversely
influences on health over a long period of time. In
addition, the highly polyunsaturated fatty acid-containing
fat of the present invention may be used without being
limited to 1its intended use range 1in a liquid state.
Specifically, it is possible to obtain an emulsion by using
the highly polyunsaturated fatty acid-containing fat of the
present invention, to process the fat into a powder or a
capsule, or the 1like; and the present invention may be

utilized in wider intended use, including the utilization
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range of the previous highly polyunsaturated fatty acid-
containing fat. In addition, the highly polyunsaturated
fatty acid-containing fat of the present invention shows
more excellent oxidation stability improving effect may be
obtained as compared with the case where TBHQ (tertiary
butylhydroquinone), which has not been approved as a food
additive 1in Japan, having a high oxidation stability
improving effect is added at the maximum value (200 ppm)

approved in USA.

Mode for Carrying Out the Invention
[0023]

The kind of a fat which may be used in the present
invention is not particularly limited, as long as the fat
is edible, and examples thereof include all fats such as
fish o0il, animal fat, vegetable fat, and microorganism-
produced fat, and at least one kind may be used.

[0024]

In the present invention, a water-soluble tea
polyphenol 1is used. Oil-soluble antioxidant such as
tocopherol; water-soluble polyphenol such as rosemary
extract and candleberry extract; and water-soluble
antioxidant substance such as ascorbic acid, may be used in
combination with the water-soluble tea polyphenol in such a

range that the desired function of the present invention as
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well as taste and oxidation stability are not deteriorated.
[0025]

The water-soluble tea polyphenol used in the present
invention 1is preferably a water-soluble tea polyphenol
containing no oil-soluble fraction in a tea extract. This
is because the oil-soluble fraction in the tea extract
contains ingredients of bitterness and astringency. An
example of a preferable method of obtaining the water-
soluble tea polyphenol containing no oil-soluble fraction
may include a method of extraction from tea leaves by using
an aqueous medium such as hot water or alcohol. A more
preferable example thereof may include aqueous solution
extraction. By performing extraction not using an organic
solvent but using an aqueous solution, a water-soluble tea
polyphenol containing almost no oil-soluble fraction may be
obtained. It is known that a water-soluble tea polyphenol
contains catechins as a main ingredient, and as
representative catechins, eight kinds of catechins are
present. Examples of gallate catechin include
epigallocatechin gallate, epicatechin gallate, <catechin
gallate, and gallocatechin gallate. Examples of free
catechin include epigallocatechin, epicatechin, catechin
and gallocatechin. The water-soluble tea polyphenol also
includes oxidized polyphenols which are generated from the

fermentation state of tea leaves, 1n addition to the
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catechins. In the present invention, it is preferable to
use a water-soluble tea polyphenol containing one or more
kinds of the catechins or polyphenols. Further preferably,
a commercially available water-soluble tea polyphenol-
containing composition in which the concentration of
polyphenol has been adjusted in a certain range is used.
And, most preferably, a water-soluble product which has not
been adjusted with an emulsifier etc. is used. Examples of
a preferable water-soluble tea polyphenol-containing
composition include product name: Sunphenon, manufactured
by Taiyo Kagaku Co., Ltd.; and product name: Sunfood,
manufactured by Mitsubishi-Kagaku Foods Corporation. Since
the composition may be effectively dispersed in a fat at a
high concentration, it is better as a content of polyphenol
in the water-soluble tea polyphenol-containing composition
is higher, and it is preferable that the water-soluble tea
polyphenol-containing composition contains 50% or more of
the water-soluble tea polyphenol.
[0026]

CDM (Conductmetric Determination Method) stability is
a value showing an oxidation stability of fat. As used
herein, a wvalue obtained from CDM stability test is an
index of evaluation of ©oxidation stability as "CIDM
stability time". Longer CDM stability time shows more

excellent oxidation stability. As used herein, a method
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for testing CDM stability is based on the method of the
JOCS Standard Methods for the Analysis of Fats and 0Oils
2.5.1.2-1996¢. More specifically, fat 1is put into a
reaction vessel and clean air is fed into the vessel while
heating at 120°C. Then, volatile decomposition product
generated by oxidation is collected in water and
conductivity of the water is measured continuously. Time
to inflection point in which the wvalue of conductivity
changes rapidly shows the "CDM stability time".

[0027]

The emulsifier which may be used in the
polyunsaturated fatty acid-containing fat of the present
invention is not particularly limited, as long as it 1is an
emulsifier having W/0 type emulsifying activity, and
polyglycerol fatty acid ester, sucrose fatty acid ester,
sorbitan fatty acid ester etc. may be used. Polyglycerol-
condensed ricinoleic acid ester may be used as a preferable
emulsifier. Examples of the emulsifier include
commercially available Poem PR-100 and Poem PR-300
manufactured by Riken Vitamin Co., Ltd., SY Glyster CRS-75,
and SY Glyster CR-ED manufactured by Sakamoto Yakuhin Kogyo
Co., Ltd., and Sunsoft 818H manufactured by Taiyo Kagaku
Co., Ltd.

[0028]

(1) Polyunsaturated fatty acid-containing edible vegetable
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fat

One example of the polyunsaturated fatty acid-
containing fat is a polyunsaturated fatty acid-containing
edible vegetable fat, and any fats may be used regardless
of their type as long as the fat contains 30% by weight to
80% by weight of o linolenic acid in a constituent fatty
acid composition. Examples of such fats include linseed
0il, perilla o0il (shiso o0il), lallemantia oil, basil seed
0il, sweet rocket o0il, and camelina oil. And, a preferable
fat in view of a supply amount is linseed o0il or perilla
0il (shiso oil).

[0029]

In the polyunsaturated fatty acid-containing edible
vegetable fat of the present invention, the content of a
water-soluble tea polyphenol 1s preferably 150 ppm by
weight to 4000 ppm by weight, and more preferably 250 ppm
by weight to 2500 ppm by weight. If the content of the
water-soluble tea polyphenol in the polyunsaturated fatty
acid-containing edible vegetable fat is less than 150 ppm
by weight, a sufficient oxidation stability improving
effect may not be obtained in some cases, and 1if the
content exceeds 4000 ppm by weight, this content may be
inefficient in some cases in comparison with the resulting
effect, and therefore, it is not preferable.

[0030]
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In the polyunsaturated fatty acid-containing edible
vegetable fat of the present invention, the content of an
emulsifier is preferably 150 ppm by weight to 4000 ppm by
weight, and more preferably 250 ppm by weight to 2500 ppm
by weight. In addition, the content of the emulsifier in
the fat 1is preferably 1.5 times or less, and more
preferably 1.2 times or less than the content of the water-
soluble tea polyphenol. If the content of the emulsifier
in the polyunsaturated fatty acid-containing edible
vegetable fat is less than 150 ppm by weight, 150 ppm by
weight to 4000 ppm by weight of the water-soluble tea
polyphenol may not be uniformly dispersed in the fat in
some cases, and 1f the content of the emulsifier exceeds
1.5 times the content of the water-soluble tea polyphenol,
this content may be inefficient in some cases in comparison
with the resulting effect, and therefore, it 1is not
preferable. 1In addition, an undesirable taste derived from
the emulsifier may be felt in some times, and therefore, it
is not preferable. From the viewpoint of a taste required
for the polyunsaturated fatty acid-containing -edible
vegetable fat, the content of the emulsifier is further
preferably 4000 ppm or less, and most preferably 25000 ppm
or less.

[0031]

The polyunsaturated fatty acid-containing edible
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vegetable fat of the present invention has a P/S wvalue
obtained by the following method of preferably 0.8 or more,
and more preferably 1.0 or more:

P: CDM stability time of the polyunsaturated fatty acid-
containing edible vegetable fat,

S: CDM stability time of refined soybean o0il to which no
antioxidant substance is added.

[0032]

The content of the water-soluble tea polyphenol in the
whole o0il of a food containing the polyunsaturated fatty
acid-containing edible vegetable fat 1is preferably 30 ppm
by weight to 3000 ppm by weight, and more preferably 30 ppm
by weight to 1000 ppm by weight.

[0033]

A method of obtaining the polyunsaturated fatty acid-
containing edible vegetable fat of the present invention is
not particularly limited, as long as the water-soluble tea
polyphenol can be dispersed in the fat. For obtaining the
polyunsaturated fatty acid-containing edible vegetable fat
containing the water-soluble tea polyphenol, for example,
an aqueous solution dissolving 1% by weight of a water-
soluble tea polyphenol-containing composition is prepared;
a predetermined amount of the solution 1is added into the
fat; and then, the mixture is treated for 15 minutes to 1

hour while stirring under reduced pressure conditions of 50
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to 180°C and 0.5 to 100 torr to perform sufficient
dehydration to obtain an edible fat containing water-
soluble tea polyphenocl. The concentration of the agqueous
solution of the water-soluble tea polyphenol-containing
composition is preferably 0.1 to 60% by weight, and further
preferably 1 to 50% by weight. If the concentration is
less than 0.1% by weight, when such an agqueous solution is
added to the fat, the amount of water relative to the fat
becomes too much, and a long time is needed for removing
water, and therefore, it 1is not preferable. In addition,
if the concentration exceeds 60% by weight, the water-
soluble tea polyphenol contained in the water-soluble tea
polyphenol-containing composition is precipitated, and the
content of the water-soluble tea polyphenol in the fat is
reduced, and therefore, it 1s not preferable. The
temperature 1is preferably 50 to 180°C, and 1if the
temperature is lower than 50°C, a long time is needed for
removing water, and therefore, it is not preferable. In
the reduced pressure conditions, 0.5 to 100 torr 1is
preferable, and the pressure is preferably low as much as
possible.
[0034]

If necessary, additives which are used in edible fats,
such as taste, coloring agent, and silicone may be used in

the polyunsaturated fatty acid-containing edible vegetable



10

15

20

25

277

fat of the present invention, in addition to the water-
soluble tea polyphenol.
[0035]

The polyunsaturated fatty acid-containing edible
vegetable fat in the present invention may be subjected to
powderization by a known method. Examples of the method
for powderization include, but not particularly limited to,
a spray cooling method of spraying a dissolved fat into a
cooling tower (chiller), followed by powderization; a drum
flake method of flowing a dissolved fat on a cooled drum,
solidifying the fat, and scraping the resultant; and a
spray drying method of spraying and drying an oil-in-water
type emulsion with a spray dryer.

[0036]

The method of powderization of the polyunsaturated
fatty acid-containing vegetable fat in the present
invention is, for example, as follows: 95 parts by weight
of an extremely hardened o0il of refined palm o0il which has
been warmed to 70°C for complete melt is mixed with 5 parts
of the polyunsaturated fatty acid-containing edible
vegetable fat of the present invention; the mixture is
stirred well and flown on a cooled drum; the solidified fat
obtained is scraped, ground, and thereafter, passed through
a 10 mesh sieve to obtain a powdery fat. Alternatively, a

polyunsaturated fatty acid-containing edible vegetable fat
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dissolving emulsifier such as lecithin and glycerol fatty
and acid ester, or a fat obtained by mixing a
polyunsaturated fatty acid-containing edible vegetable fat
with another edible fat is mixed with an aqueous phase
dissolving a protein such as sodium caseinate and a
saccharide such as dextrin; an oill-in-water emulsion 1is
prepared by using an emulsifying device such as a
homogenizer; and spray drying is performed with a spray
dryer to obtain a powder product of the polyunsaturated
fatty acid-containing vegetable fat.

[0037]

The polyunsaturated fatty acid-containing edible
vegetable fat of the present invention may be used in
various foods 1in which the conventional polyunsaturated
fatty acid-containing edible vegetable fat is hardly used.
Examples of preferable intended use include mayonnaise,
dressing, margarine, shortening, c¢ream, chocolate, frying
0il, spray oil, frozen dessert, baked confectionery (cookie,
cracker, food Dbar), capsule, powder, and other fat-
processed foods. From the viewpoint of effective intake of
o linolenic acid, examples of more preferable intended use
include mayonnaise, dressing, margarine, shortening, cream,
sand cream, chocolate, frozen dessert, baked confectionery
(cookie, cracker, food bar), and capsule. It is preferable

that 5% or more of the polyunsaturated fatty acid-
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containing edible vegetable fat of the present invention is
contained 1in a fat of foods. Alternatively, the
polyunsaturated fatty acid-containing edible vegetable fat
may be used in a fat in a mixed feed, or a powdery product
of the polyunsaturated fatty acid-containing edible
vegetable fat may be mixed into a mixed feed. It 1is
preferable that 5% or more of the polyunsaturated fatty
acid-containing edible vegetable fat of the present
invention is contained in a fat of a feed.
[0038]
(2) Highly polyunsaturated fatty acid-containing fat
Another example of the polyunsaturated fatty acid-
containing fat includes a highly polyunsaturated fatty
acid-containing fat, and 1in the highly polyunsaturated
fatty acid-containing fat, the amount of a fatty acid
having five or more double bonds may be 1% by weight to 50%
weight in a constituent fatty acid composition. The fatty
acid having five or more double bonds is not particularly
limited, and examples thereof include docosahexaenoic acid
(DHA; C(C22:6), eilcosapentaenoic acid (EPA; C20:5), and
docosapentaenoic acid (DPA; C22:5). The highly
polyunsaturated fatty acid-containing fat of the present
invention has a water content of preferably 5% by weight or
less, and more preferably 2% by weight or less, and has a

feature that it 1s a highly polyunsaturated fatty acid-
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containing fat which is liquid likewise an ordinary edible
0il such as soybean 0il and rapeseed 0il even when it is
not an emulsified product, and which may be distributed at
normal temperature.

[0039]

The highly polyunsaturated fatty acid-containing fat
of the present invention contains a water-soluble tea
polyphenol preferably in an amount of 500 ppm by weight to
10000 ppm by weight relative to the whole amount of the fat.
The content is more preferably 500 ppm by weight to 8000
ppm by weight, further preferably 500 ppm by weight to 7000
ppm by weight from the viewpoint of obtaining a taste
suitable for foods, most preferably 600 ppm by weight to
5000 ppm by weight. If the content is less than 500 ppm by
weight, a sufficient oxidation stability improving effect
may not be obtained in some cases. On the other hand, when
the content exceeds 10000 ppm by weight, the taste and
color tone of the tea polyphenol may be intense in some
cases, and therefore, it is not preferable to be used in
foods.

[0040]

The highly polyunsaturated fatty acid-containing fat
of the present invention has an A/S value, obtained by a
method below, of preferably 0.8 or more, more preferably

1.0 or more, and further preferably 1.2 or more:
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A CDM stability time at 100°C of the highly
polyunsaturated fatty acid-containing fat,

S: CDM stability time at 100°C of refined soybean oil to
which no antioxidant substance is added.

[0041]

The content of an emulsifier in the highly
polyunsaturated fatty acid-containing fat of the present
invention is preferably 20000 ppm by weight or less, and is
two times or less , more preferably 1.5 times or less, and
further preferably 1.0 time or less than the content of the
water-soluble tea polyphenocl. In addition, the content of
the emulsifier is preferably 250 to 20000 ppm by weight,
more preferably 250 to 16000 ppm by weight, and further
preferably 400 to 6000 ppm by weight. If the content of
the emulsifier exceeds two times the content of the water-
soluble tea polyphenol, an undesirable taste derived from
the emulsifier may be felt in some times, and a originally
good taste of foods is not obtained.

[0042]

A method of obtaining the highly polyunsaturated fatty
acid-containing fat of the present invention is not
particularly limited, as 1long as the water-soluble tea
polyphenol may be dispersed in the fat. For example, a
method including dissolving a water-soluble tea polyphenol-

containing composition to prepare an agqueous solution; and
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adding a predetermined amount of the aqueous solution into
a fat, followed by stirring may be performed for obtaining
the highly polyunsaturated fatty acid-containing fat
containing water-soluble tea polyphenol.

[0043]

An organic compound which raises a problem of
oxidization is subjected to identification and
quantification, and a method of preparing a highly
polyunsaturated fatty acid-containing fat which is used in
the same manner as an ordinary edible fat and has 1little
oxidative rancidity is studied. A preferable aspect of the
highly polyunsaturated fatty acid-containing fat of the
present invention 1s obtained by setting a value to 7 or
less, preferably 5 or less, more preferably 3 or less,
further preferably 2 or less, and most preferably 1.5 or
less, the value being obtained by aroma ingredient analysis
of the fat after preservation at 60°C for 3 days and
obtained by dividing an average amount of nine aroma
ingredients (2-Heptenal, 2,4-Nonadienal, 2,4-Heptadienal,
3,5-0Octadien-2-one, 2-Butenal, 3,4-Pentadienal, 2,2-
dimethyl, 1-Penten-3-one, 2,4-Hexadienal, 2 (5H)-Furanone,
5-ethyl) which influence a taste of the highly
polyunsaturated fatty acid-containing fat by an average
amount of two aroma ingredients (Phenol and Toluene). When

the value exceeds 7, an off-flavor becomes intense, and it
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becomes difficult to use the fat in foods. The resulting
highly polyunsaturated fatty acid-containing fat has the
same preservation stability as that of an ordinary edible
fat, and has 1little oxidative rancidity. Any analysis
method may be used as long as the predetermined organic
compounds may be subjected to identification and
quantification, but a preferable analysis method of aroma
ingredients uses peak areas in the GC-TOFMS method from the
viewpoints that presumption of the composition of detected
ingredients may be performed in a relatively simple way by
measurement of a precise mass, and that the measurement may
be performed simultaneously with mass spectrometry by
connecting to a sniffing device. The GC-TOFMS means a Time
of Flight Mass Spectrometer, and is an analysis device for
ionization under high wvacuum using an electron ionization
(EI) method, and obtaining a mass spectrum of a compound
with use of the fact that a time of flight per a constant
distance is different depending on a mass of an ion which
has been accelerated by the electric field.

[0044]

The highly polyunsaturated fatty acid-containing fat
of the present invention is evaluated to have a good taste
in sensory evaluation, and may be used in various foods in
which the conventional highly polyunsaturated fatty acid-

containing fat 1s hardly used. Examples of preferable
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intended wuse include dressing, shortening, margarine,
chocolate, frozen dessert, frying oil, spray oil,
mayonnaise, margarine, cookie, capsule, powder, and other

fat-processed food.

Examples
[0045]

The present invention will be described in more detail
below by way of examples of the present invention. In the
examples, both of % and part mean a weight basis.

[0046]

(Study 1n polyunsaturated fatty acid-containing edible
vegetable fat)

<Preparation of ©polyunsaturated fatty acid-containing
edible vegetable fat>

In preparation of a polyunsaturated fatty acid-
containing edible vegetable fat containing a water-soluble
tea polyphenol, Sunphenon 90S manufactured by Taiyo Kagaku
Co., Ltd. 1is wused as a water-soluble tea polyphenol-
containing composition. The content of a water-soluble tea
polyphenol in a fat for confectionery was calculated on the
assumption that the content of the water-soluble tea
polyphenol in the water-soluble tea polyphenol-containing
composition is 80% by weight from the fact that the content

of the water-soluble polyphenol in the water-soluble tea
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polyphenol-containing composition is 80% by weight or more.
As the polyunsaturated fatty acid-containing edible
vegetable fat, linseed o0il manufactured by Summit 0il Mill
Co., Ltd. or perilla oil manufactured by Asahi and Co., Ltd.
is used. The content of o linolenic acid in the former 1is
47%, and the content of o linolenic acid in the latter is
62%.
[0047]
<Method for preparing polyunsaturated fatty acid-containing
edible vegetable fat A>

A water-soluble tea polyphenol-containing composition
(product name: Sunphenon 90S, manufactured by Taiyo Kagaku
Co., Ltd.) was added to water to prepare an adqueous
solution dissolving 10% by weight of the water-soluble tea
polyphenol-containing composition. Then, 0.2 g of an
emulsifier (Poem PR-100, manufactured by Riken Vitamin Co.,
Ltd.) was added and dissolved to 1 kg of refined linseed
0il (product name: Linseed 0il, manufactured by Summit 0il
Mill Co., Ltd.) which had been warmed to 50°C, further, 2.5
g of the aqueous solution dissolving 10% by weight of the
water-soluble tea polyphenol-containing composition was
added, and the mixture was stirred with a homomixer (TK
ROBO MIX: manufactured by Tokushu Kika Kogyo Co., Ltd.)
under 10000 rpm x 10 minutes. Thereafter, under reduced

pressure conditions of 50°C and 10 torr, the mixture was
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subjected to dehydration treatment for 30 minutes while
stirring to obtain polyunsaturated fatty acid-containing
edible vegetable fat A containing 200 ppm by weight of
water-soluble tea polyphenol and 200 ppm by weight of
emulsifier.
[0048]
<Method for preparing polyunsaturated fatty acid-containing
edible vegetable fat B>

A water-soluble tea polyphenol-containing composition
(product name: Sunphenon 90S, manufactured by Taiyo Kagaku
Co., Ltd.) was added to water to prepare an adqueous
solution dissolving 10% by weight of the water-soluble tea
polyphenol-containing composition. Then, 0.3 g of an
emulsifier (Poem PR-100, manufactured by Riken Vitamin Co.,
Ltd.) was added and dissolved to 1 kg of refined linseed
0il (product name: Linseed 0il, manufactured by Summit 0il
Mill Co., Ltd.,) which had been warmed to 50°C, further,
3.75 g of the aqueous solution dissolving 10% by weight of
the water-soluble tea polyphenol-containing composition was
added, and the mixture was stirred with a homomixer (TK
ROBO MIX: manufactured by Tokushu Kika Kogyo Co., Ltd.)
under 10000 rpm x 10 minutes. Thereafter, under reduced
pressure conditions of 50°C and 10 torr, the mixture was
subjected to dehydration treatment for 30 minutes while

stirring to obtain polyunsaturated fatty acid-containing
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edible vegetable fat B containing 300 ppm by weight of
water-soluble tea polyphenol and 300 ppm by weight of
emulsifier.
[0049]
<Method for preparing polyunsaturated fatty acid-containing
edible vegetable fat C>

A water-soluble tea polyphenol-containing composition
(product name: Sunphenon 90S, manufactured by Taiyo Kagaku
Co., Ltd.) was added to water to prepare an adqueous
solution dissolving 10% by weight of the water-soluble tea
polyphenol-containing composition. Then, 0.2 g of an
emulsifier (Poem PR-100, manufactured by Riken Vitamin Co.,
Ltd.) was added and dissolved to 1 kg of refined linseed
0il (product name: Linseed 0il, manufactured by Summit 0il
Mill Co., Ltd.) which had been warmed to 50°C, further,
11.25 g of the aqueous solution dissolving 10% by weight of
the water-soluble tea polyphenol-containing composition was
added, and the mixture was stirred with a homomixer (TK
ROBO MIX: manufactured by Tokushu Kika Kogyo Co., Ltd.)
under 10000 rpm x 10 minutes. Thereafter, under reduced
pressure conditions of 50°C and 10 torr, the mixture was
subjected to dehydration treatment for 30 minutes while
stirring to obtain polyunsaturated fatty acid-containing
edible vegetable fat C containing 900 ppm by weight of

water-soluble tea polyphenol and 900 ppm by weight of
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emulsifier.
[0050]
<Method for preparing polyunsaturated fatty acid-containing
edible vegetable fat D>

A water-soluble tea polyphenol-containing composition
(product name: Sunphenon 90S, manufactured by Taiyo Kagaku
Co., Ltd.) was added to water to prepare an adqueous
solution dissolving 30% by weight of the water-soluble tea
polyphenol-containing composition. Then, 1.8 g of an
emulsifier (Poem PR-100, manufactured by Riken Vitamin Co.,
Ltd.) was added and dissolved to 1 kg of refined linseed
0il (product name: Linseed 0il, manufactured by Summit 0il
Mill Co., Ltd.) which had been warmed to 50°C, further, 7.5
g of the aqueous solution dissolving 30% by weight of the
water-soluble tea polyphenol-containing composition was
added, and the mixture was stirred with a homomixer (TK
ROBO MIX: manufactured by Tokushu Kika Kogyo Co., Ltd.)
under 10000 rpm x 10 minutes. Thereafter, under reduced
pressure conditions of 50°C and 10 torr, the mixture was
subjected to dehydration treatment for 30 minutes while
stirring to obtain polyunsaturated fatty acid-containing
edible vegetable fat D containing 1800 ppm by weight of
water-soluble tea polyphenol and 1800 ppm by weight of
emulsifier.

[0051]
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<Method for preparing polyunsaturated fatty acid-containing
edible vegetable fat E>

A water-soluble tea polyphenol-containing composition
(product name: Sunphenon 90S, manufactured by Taiyo Kagaku
Co., Ltd.) was added to water to prepare an adqueous
solution dissolving 30% by weight of the water-soluble tea
polyphenol-containing composition. Then, 3.0 g of an
emulsifier (Poem PR-100, manufactured by Riken Vitamin Co.,
Ltd.) was added and dissolved to 1 kg of refined linseed
0il (product name: Linseed 0il, manufactured by Summit 0il
Mill Co., Ltd.) which had been warmed to 50°C, further,
12.5 g of the aqueous solution dissolving 30% by weight of
the water-soluble tea polyphenol-containing composition was
added, and the mixture was stirred with a homomixer (TK
ROBO MIX: manufactured by Tokushu Kika Kogyo Co., Ltd.)
under 10000 rpm x 10 minutes. Thereafter, under reduced
pressure conditions of 50°C and 10 torr, the mixture was
subjected to dehydration treatment for 30 minutes while
stirring to obtain polyunsaturated fatty acid-containing
edible vegetable fat E containing 3000 ppm by weight of
water-soluble tea polyphenol and 3000 ppm by weight of
emulsifier.
[0052]
<Method for preparing polyunsaturated fatty acid-containing

edible vegetable fat >
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A water-soluble tea polyphenol-containing composition
(product name: Sunphenon 90S, manufactured by Taiyo Kagaku
Co., Ltd.) was added to water to prepare an adqueous
solution dissolving 10% by weight of the water-soluble tea
polyphenol-containing composition. Then, 0.2 g of an
emulsifier (Poem PR-100, manufactured by Riken Vitamin Co.,
Ltd.) was added and dissolved to 1 kg of perilla oil
(product name: Perilla 0il, manufactured by Asahi and Co.,
Ltd.) which had been warmed to 50°C, further, 11.25 g of
the aqueous solution dissolving 10% by weight of the water-
soluble tea polyphenol-containing composition was added,
and the mixture was stirred with a homomixer (TK ROBO MIX:
manufactured by Tokushu Kika Kogyo Co., Ltd.) under 10000
repm x 10 minutes. Thereafter, under reduced pressure
conditions of 50°C and 10 torr, the mixture was subjected
to dehydration treatment for 30 minutes while stirring to
obtain polyunsaturated fatty acid-containing edible
vegetable fat F containing 900 ppm by weight of water-
soluble tea polyphenol and 900 ppm by weight of emulsifier.
[0053]
<Method for preparing polyunsaturated fatty acid-containing
edible fat G>

A water-soluble tea polyphenol-containing composition
(product name: Sunphenon 90S, manufactured by Taiyo Kagaku

Co., Ltd.) was added to water to prepare an adqueous
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solution dissolving 10% by weight of the water-soluble tea
polyphenol-containing composition. Then, 0.1 g of an
emulsifier (Poem PR-100, manufactured by Riken Vitamin Co.,
Ltd.) was added and dissolved to 1 kg of refined linseed
0il (product name: Linseed 0il, manufactured by Summit 0il
Mill Co., Ltd.) which had been warmed to 50°C, further,
1.25 g of the aqueous solution dissolving 10% by weight of
the water-soluble tea polyphenol-containing composition was
added, and the mixture was stirred with a homomixer (TK
ROBO MIX: manufactured by Tokushu Kika Kogyo Co., Ltd.)
under 10000 rpm x 10 minutes. Thereafter, under reduced
pressure conditions of 50°C and 10 torr, the mixture was
subjected to dehydration treatment for 30 minutes while
stirring to obtain polyunsaturated fatty acid-containing
edible vegetable fat G containing 100 ppm by weight of
water-soluble tea polyphenol and 100 ppm by weight of
emulsifier.
[0054]
<Method for preparing polyunsaturated fatty acid-containing
edible vegetable fat H>

A water-soluble tea polyphenol-containing composition
(product name: Sunphenon 90S, manufactured by Taiyo Kagaku
Co., Ltd.) was added to water to prepare an adqueous
solution dissolving 10% by weight of the water-soluble tea

polyphenol-containing composition. Then, 6.0 g of an
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emulsifier (Poem PR-100, manufactured by Riken Vitamin Co.,
Ltd.) was added to 1 kg of refined linseed o0il (product
name: Linseed 0il, manufactured by Summit 0il Mill Co.,
Ltd.) which had been warmed to 50°C, further, 11.25 g of
the aqueous solution dissolving 10% by weight of the water-
soluble tea polyphenol-containing composition was added,
and the mixture was stirred with a homomixer (TK ROBO MIX:
manufactured by Tokushu Kika Kogyo Co., Ltd.) under 10000
repm x 10 minutes. Thereafter, under reduced pressure
conditions of 50°C and 10 torr, the mixture was subjected
to dehydration treatment for 30 minutes while stirring to
obtain polyunsaturated fatty acid-containing edible
vegetable fat H containing 900 ppm by weight of water-
soluble tea polyphenol and 600 ppm by weight of emulsifier.
[0055]
<Evaluation method>
(1) Method of sensory evaluation of polyunsaturated fatty
acid-containing edible vegetable fat

The taste was evaluated by a smelling sense and taste
sense of 10 panelists into ranks "5", "4", "3", "2", and
"1l" in order of excellent to poor taste, and the average
evaluation point was assumed to be an evaluation result.
Four point or more was Jjudged as acceptable. The fat was
evaluated immediately after preparation, and after

preservation at 40°C for 2 weeks under light shielding.
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(2) CDM stability time

An oxidation stability of edible fat was evaluated by
using CDM testing machine, Rancimat, manufactured by
Metrohm AG. Determination of oxidation stability of each
edible fat was carried out by comparing time difference
caused by extension of CDM time stability in correlation
with increase 1in oxidation stability of edible fat.
Measurement conditions: measurement temperature: 120°C, air
throughput: 20 L/h, 3 g of fat sample was amounted.

Separately, a CDM stability time was measured for
which among measurement conditions, only the measurement
temperature was changed to 96°C. This measurement vwvalue
was described as a reference value.

[0056]
(Evaluation of oxidation stability of polyunsaturated fatty
acid-containing edible vegetable fat)

A P/S wvalue was calculated by the following method,
and oxidation stability was compared and evaluated by using
a CDM stability time as an index:

P: CDM stability time of the polyunsaturated fatty acid-
containing edible vegetable fat,

S: CDM stability time of refined soybean o0il to which no
antioxidant substance is added.

[0057]

(Example Al)
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The polyunsaturated fatty acid-containing edible
vegetable fat A was used as an edible fat as 1is. This
edible fat was evaluated according to the above-described
method.

[0058]
(Example A2)

The polyunsaturated fatty acid-containing edible
vegetable fat B was used as an edible fat as 1is. This
edible fat was evaluated according to the above-described
method.

[0059]
(Example A3)

The polyunsaturated fatty acid-containing edible
vegetable fat C was used as an edible fat as 1is. This
edible fat was evaluated according to the above-described
method.

[0060]
(Example A4)

The polyunsaturated fatty acid-containing edible
vegetable fat D was used as an edible fat as 1is. This
edible fat was evaluated according to the above-described
method.

[0061]
(Example ADb)

The polyunsaturated fatty acid-containing edible
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vegetable fat E was used as an edible fat as 1is. This
edible fat was evaluated according to the above-described
method.

[0062]

(Example A0)

The polyunsaturated fatty acid-containing edible
vegetable fat F was used as an edible fat as 1is. This
edible fat was evaluated according to the above-described
method.

[0063]
(Comparative Example Al)

Linseed 0il (product name: Linseed 0il, manufacture by
Summit 0il Mill Co., Ltd.) was evaluated according to the
above-described method.

[0064]
(Comparative Example AZ2)

The polyunsaturated fatty acid-containing edible
vegetable fat G was used as an edible fat as 1is. This
edible fat was evaluated according to the above-described
method.

[0065]
(Comparative Example A3)

The polyunsaturated fatty acid-containing edible
vegetable fat H was used as an edible fat as 1is. This

edible fat was evaluated according to the above-described
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method.
[0066]

The results of sensory evaluation of Example Al to
Example A6 and Comparative Example Al to Comparative
Example A3, and the CDM stability time are shown in Table 1.
Additionally, the CDM stability time of refined soybean oil
with no antioxidant substance (product name: Daizu
Sirasimeyu N, manufactured by Fuji 0il Co., Ltd., «
linolenic acid content 5%) is also shown.

[0067]



[Table 1]

Example | Example | Example | Example | Example | Example | Comparative | Comparative | Comparative | Soybean

Al A2 A3 Ad A5 A6 Example Al | Example A2 | Example A3 oil
Tea polyphenol 200 300 900 1800 3000 900 0 100 900 -
(ppm by weight)
Emulsifier 200 300 900 1800 3000 900 0 100 6000 -
(ppm by weight)
CDM stability time 3.3 3.7 5.1 8.1 11.5 4.4 Unmeasur- 2.6 5.1
=P able
CDM stability time
of soybean oil - - - - - - - - - 3.5
=s
/S 0.9 1.1 1.5 2.3 3.3 1.3 Uncalcul= 0.7 1.5 -

atable

Sensory evaluation
immediately  after 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 3.6 -
production
Sensory evaluation
atter storage = at 4.3 4.5 4.7 4.7 4.3 4.6 2.5 3.8 3.5 -
40°C in dark place ’ ’ ’ ’ ’ ’ ’ ’ ’
for 2 weeks
CDM stability time 22.2 23.6 37.4 49.5 67.4 28.3 5.7 17.0 37.0 19.2

(96°C)

LY
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[0068]

(Discussion of Table 1)

* In Examples Al to A6, the P/S value was 0.9 or more, and
oxidation stability equal to that of the soybean o0il was
obtained.

* In Examples Al to A6 in which the oxidation stability is
equal to that of soybean, a taste was good as being score 4
or more 1n sensory evaluation after preservation in dark
place at 40°C for 2 weeks.

* In Comparative Example Al, the oxidation stability was
low and the CDM stability could not be measured. In
sensory evaluation after preservation in dark place at 40°C
for 2 weeks, the oxidative rancidity of the fat was felt,
and the fat was not acceptable.

* In Comparative Examples A2, the P/S wvalue was 0.7,
resulting in that the oxidation stability was lower than
that of the soybean oil. In sensory evaluation after
preservation in dark place at 40°C for 2 weeks, the result
was better than that of Comparative Example 1, but the
oxidative rancidity of the fat was felt, and the fat was
not acceptable.

* In Comparative Example A3, from immediately after
preparation, an off-taste derived from the emulsifier was
felt, and the fat was not acceptable.

[0069]
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(Example A7)

Polyunsaturated fatty acid-containing edible vegetable fat

B 65 parts
Dextrin ("TK-15” manufactured by Matsutani Chemical
Industry Co., Ltd.) 25 parts

Emulsifier (glycerol fatty acid ester, “Emulsy MS”
manufactured by Riken Vitamin Co., Ltd.) 2 parts
Sodium caseinate 8 parts

An o0ily phase part obtained by mixing a fat and an
emulsifier, and an agueous phase part obtained by mixing
100 parts of water, dextrin, and sodium caseinate were
prepared, they were pre-emulsified with a homomixer (TK
ROBO MIX: manufactured by Tokushu Kika Kogyo Co., Ltd.) at
8500 rpm for 5 minutes, homogenized at a homogenization
pressure of 150 Kg/cm? using a homogenizer (manufactured by
Fukao Seiki Co., Ltd.), and spray-dried at a hot air
temperature of 175°C using a spray drier (B290 manufactured
by Nihon BUCHI) .

A powdery fat after preparation had no odor, and a
good taste.
[0070]
(Comparative Example A4)
Linseed o0il (product name: Linseed 0il, manufactured by
Summit 0il Mill Co., Ltd.) 65 parts

Dextrin ("TK-15” manufactured by Matsutani Chemical
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Industry Co., Ltd.) 25 parts
Emulsifier (glycerol fatty acid ester, “Emulsy  MS”
manufactured by Riken Vitamin CO., Ltd.) 2 parts
Sodium caseinate 8 parts

An oily phase part obtained by mixing a fat and an
emulsifier and an agqueous phase part obtained by mixing 100
parts of water, dextrin, and sodium caseinate were prepared,
they were pre-emulsified with a homomixer (TK ROBO MIX:
manufacture by Tokushu Kika Kogyo Co., Ltd.) at 8500 rpm
for 5 minutes, homogenized at a homogenization pressure of
150 Kg/cm? using a homogenizer (manufacture by Fukao Seiki
Co., Ltd.), and spray-dried at a hot air temperature of
175°C wusing a spray dryer (B290 manufactured by Nihon
BUCHTI) .

A powder fat after preparation had oxidative rancidity
of the fat, and was inferior in taste as compared with
Example A7.

[0071]
(Preparation Example 1)
Preparation Example of mayonnaise

Mayonnaise containing a polyunsaturated fatty acid is
obtained by using the polyunsaturated fatty acid-containing
edible vegetable fats A to F in the whole amount of a fat
part according to the following mayonnaise formulation, and

employing a colloid mill.
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Mayonnaise formulation

Fat 70.0 parts
Yolk 15.0 parts
Vinegar 12.5 parts
Common salt 2.0 parts
Seasoning 0.5 parts
[0072]

(Preparation Example 2)
Preparation Example of margarine

Margarine containing a polyunsaturated fatty acid is
obtained according to the following margarine formulation
in which an oily phase is obtained by blending 50 parts of
the polyunsaturated fatty acid-containing edible vegetable
fats A to F and 50 parts of high melting point fat (product
name: Parkid V, manufactured by Fuji 0il Co., Ltd.) by
using a combinator.

Margarine formulation

Oily phase 82 parts
Aqueous phase 18 parts
Stearic acid-based monoglyceride 0.3 parts
Soybean lecithin 0.3 parts
Purified salt 1.0 part
Skimmed milk powder 3.0 parts
[0073]

(Study in highly polyunsaturated fatty acid-containing fat)
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<Preparation of highly polyunsaturated fatty acid-
containing fat>

In preparation of a highly polyunsaturated fatty acid-
containing fat containing a tea polyphenol, Sunphenon 90S
manufactured by Taiyo Kagaku Co., Ltd. 1is used as a tea
polyphenol-containing composition. The content of a tea
polyphenol was calculated on the assumption that the
content of the tea polyphenol in the water-soluble tea
polyphenol-containing composition is 80% by weight from the
fact that the content of the water-soluble polyphenol in
the water-soluble tea polyphenol-containing composition is
80% by weight or more.
[0074]
<Composition of fatty acid 1n fat to be wused and
preparation method>

Sardine o0il (manufactured by Yokozeki 0il & Fat
Industries Co., Ltd.), tuna oil (manufactured by Yokozeki
0Oil & Fat Industries Co., Ltd.), and refined soybean oil
with no antioxidant substance (manufactured by Fuji 0il Co.,
Ltd.) were used. A fatty acid having five or more double
bonds was 15.4%, 29.0%, and 0.0%, respectively. Each oil
was rapidly used after being subjected to purification step.
[0075]
<Method for preparing highly polyunsaturated fatty acid-

containing fat A>
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A tea polyphenol-containing composition (product name
Sunphenon 90S, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an aqueous solution dissolving
50% by weight of the tea polyphenol-containing composition.
Then, 2.0 g of an emulsifier (SY Glyster CRS-75,
manufactured by Sakamoto Yakuhin Kogyo Co., Ltd.) was added
and dissolved to 993 g of sardine oil, further, 5.0 g of
the aqueous solution dissolving 50% by weight of the tea
polyphenol-containing composition was added, and the
mixture was stirred with a homomixer (TK ROBO MIX:
manufactured by Tokushu Kika Kogyo Co., Ltd.) under 10000
rpm x 5 minutes, to obtain highly polyunsaturated fatty
acid-containing fat A containing 2000 ppm by weight of tea
polyphenol.

[0076]
<Method for preparing highly polyunsaturated fatty acid-
containing fat B>

A tea polyphenol-containing composition (product name
Sunphenon 90S, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an aqueous solution dissolving
50% by weight of the tea polyphenol-containing composition.
Then, 2.0 g of an emulsifier (SY Glyster CRS-75,
manufactured by Sakamoto Yakuhin Kogyo Co., Ltd.) was added
and dissolved to 980 g of sardine oil, further, 5.0 g of

the aqueous solution dissolving 50% by weight of the tea
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polyphenol-containing composition was added, and then water
was added so as to make the total amount 1000 g, and the
mixture was stirred with a homomixer (TK ROBO MIX:
manufactured by Tokushu Kika Kogyo Co., Ltd.) under 10000
rpm x 5 minutes, to obtain highly polyunsaturated fatty
acid-containing fat B containing 2000 ppm by weight of tea
polyphenol.
[0077]
<Method for preparing highly polyunsaturated fatty acid-
containing fat C>

A tea polyphenol-containing composition (product name
Sunphenon 90S, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an aqueous solution dissolving
50% by weight of the tea polyphenol-containing composition.
Then, 2.0 g of an emulsifier (SY Glyster CRS-75,
manufactured by Sakamoto Yakuhin Kogyo Co., Ltd.) was added
and dissolved to 980 g of sardine oil, further, 10.0 g of
the aqueous solution dissolving 50% by weight of the tea
polyphenol-containing composition was added, and then water
was added so as to make the total amount 1000 g, and the
mixture was stirred with a homomixer (TK ROBO MIX:
manufactured by Tokushu Kika Kogyo Co., Ltd.) under 10000
rpm x 5 minutes, to obtain highly polyunsaturated fatty
acid-containing fat C containing 4000 ppm by weight of tea

polyphencl.
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[0078]
<Method for preparing highly polyunsaturated fatty acid-
containing fat D>

A tea polyphenol-containing composition (product name
Sunphenon 90S, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an aqueous solution dissolving
50% by weight of the tea polyphenol-containing composition.
Then, 2.0 g of an emulsifier (SY Glyster CRS-75,
manufactured by Sakamoto Yakuhin Kogyo Co., Ltd.) was added
and dissolved to 980 g of sardine oil, further, 20.0 g of
the aqueous solution dissolving 50% by weight of the tea
polyphenol-containing composition was added, and then water
was added so as to make the total amount 1000 g, and the
mixture was stirred with a homomixer (TK ROBO MIX:
manufactured by Tokushu Kika Kogyo Co., Ltd.) under 10000
rpm x 5 minutes, to obtain highly polyunsaturated fatty
acid-containing fat D containing 8000 ppm by weight of tea
polyphenol.
[0079]
<Method for preparing highly polyunsaturated fatty acid-
containing fat E>

A tea polyphenol-containing composition (product name
Sunphenon 90S, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an aqueous solution dissolving

50% by weight of the tea polyphenol-containing composition.
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Then, 2.0 g of an emulsifier (SY Glyster CRS-75,
manufactured by Sakamoto Yakuhin Kogyo Co., Ltd.) was added
and dissolved to 980 g of sardine oil, further, 10.0 g of
the aqueous solution dissolving 50% by weight of the tea
polyphenol-containing composition was added, TRHQ (reagent,
manufactured by Wako Pure Chemical Industries, Ltd.) was
added at 0.2 g corresponding to an upper limit value of 200
ppm at which addition is accepted in USA, and then water
was added so as to make the total amount 1000 g, and the
mixture was stirred with a homomixer (TK ROBO MIX:
manufactured by Tokushu Kika Kogyo Co., Ltd.) under 10000
rpm x 5 minutes, to obtain highly polyunsaturated fatty
acid-containing fat E containing 4000 ppm by weight of tea
polyphenol and 200 ppm by weight of TBHQ.
[0080]
<Method for preparing highly polyunsaturated fatty acid-
containing fat >

A tea polyphenol-containing composition (product name
Sunphenon 90S, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an aqueous solution dissolving
50% by weight of the tea polyphenol-containing composition.
Ascorbic acid (reagent, manufactured by Wako Pure Chemical
Industries, Ltd.) was added to water to prepare an agueous
solution dissolving 20% by weight of the ascorbic acid.

Then, 2.0 g of an emulsifier (3Y Glyster CRS-75,
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manufactured by Sakamoto Yakuhin Kogyo Co., Ltd.) was added
and dissolved to 980 g of sardine oil, further, 5.0 g of
the aqueous solution dissolving 50% by weight of the tea
polyphenol-containing composition added, further, 10.0 g of
the aqueous solution dissolving 20% by weight of the
ascorbic acid was added, and then water was added so as to
make the total amount 1000 g, and the mixture was stirred
with a homomixer (TK ROBO MIX: manufactured by Tokushu Kika
Kogyo Co., Ltd.) under 10000 rpm x 5 minutes, to obtain
highly polyunsaturated fatty acid-containing fat F
containing 2000 ppm by weight of tea polyphenol and 2000
ppm by weight of ascorbic acid.
[0081]
<Method for manufacturing highly polyunsaturated fatty
acid-containing fat G>

To the mixture of 500 g of sardine oil and 480 g of
soybean o0il, 2.0 g of an emulsifier (8Y Glyster CRS-75,
manufactured by Sakamoto Yakuhin Kogyo Co., Ltd.) was added
and dissolved, further, 1.5 g of an aqueous solution
dissolving 50% of weight of a tea polyphenol-containing
composition was added, and then water was added so as to
make the total amount 1000 g, and the mixture was stirred
with a homomixer (TK ROBO MIX: manufactured by Tokushu Kika
Kogyo Co., Ltd.) under 10000 rpm x 5 minutes, to obtain

highly polyunsaturated fatty acid-containing fat G
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containing 600 ppm by weight of tea polyphenol.
[0082]
<Method for preparing highly polyunsaturated fatty acid-
containing fat H>

To 980 g of sardine o0il, 2.0 g of an emulsifier (SY
Glyster CRS-75, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.) was added and dissolved, thereafter, water was added
so as to make the total amount 1000 g, and the mixture was
stirred with a homomixer (TK ROBO MIX: manufactured by
Tokushu Kika Kogyo Co., Ltd.) under 10000 rpm x 5 minutes,
to obtain highly polyunsaturated fatty acid-containing fat
H.
[0083]
<Method for producing highly polyunsaturated fatty acid-
containing fat I>

To 980 g of sardine oil, 2.0 g of an emulsifier (SY
Glyster CRS-75, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.) was added and dissolved, further, 1.5 g of tocopherol
(product name E-mix D, manufactured by Eisai Co., 1ltd.) was
added, thereafter, water was added so as to make the total
amount 1000 g, and the mixture was stirred with a homomixer
(TK ROBO MIX: manufactured by Tokushu Kika Kogyo Co., Ltd.)
under 10000 rem x 5 minutes, to obtain highly
polyunsaturated fatty acid-containing fat I containing 1500

ppm by weight of tocopherol.
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[0084]
<Method for preparing highly polyunsaturated fatty acid-
containing fat J>

To 980 g of sardine oil, 2.0 g of an emulsifier (SY
Glyster CRS-75, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.) was added and dissolved, further, 0.2 g of TBHQ
(reagent, manufacture by Wako Pure Chemical Industries,
Ltd.) was added, water was added so as to make the total
amount 1000 g, and the mixture was stirred with a homomixer
(TK ROBO MIX: manufactured by Tokushu Kika Kogyo Co., Ltd.)
under 10000 rem x 5 minutes, to obtain highly
polyunsaturated fatty acid-containing fat J containing 200
ppm by weight of TBHQ.
[0085]
<Method for preparing highly polyunsaturated fatty acid-
containing fat K>

A tea polyphenol-containing composition (product name
Sunphenon 90S, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an aqueous solution dissolving
50% by weight of the tea polyphenol-containing composition.
Then, 2.0 g of an emulsifier (SY Glyster CRS-75,
manufactured by Sakamoto Yakuhin Kogyo Co., Ltd.) was added
and dissolved to 960 g of sardine oil, further, 5.0 g of
the aqueous solution dissolving 50% by weight of the tea

polyphenol-containing composition was added, and the



10

15

20

25

60

mixture was stirred with a homomixer (TK ROBO MIX:
manufactured by Tokushu Kika Kogyo Co., Ltd.) under 10000
repm x 5 minutes, to obtain highly polyunsaturated fatty
acid-containing fat K containing 2000 ppm by weight of tea
polyphenol.
[0086]
<Method for preparing highly polyunsaturated fatty acid-
containing fat L>

A tea polyphenol-containing composition (product name
Sunphenon 90S, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an aqueous solution dissolving
50% by weight of the tea polyphenol-containing composition.
Then, 5.0 g of the agqueous solution dissolving 50% by
weight of the tea polyphenol-containing composition was
added to 980 g of sardine o0il, thereafter, water was added
so as to make the total amount 1000 g, and the mixture was
stirred with a homomixer (TK ROBO MIX: manufactured by
Tokushu Kika Kogyo Co., Ltd.) under 10000 rpm x 5 minutes,
to obtain highly polyunsaturated fatty acid-containing fat
L containing no emulsifier but containing 2000 ppm by
weight of tea polyphenol.
[0087]
<Method for preparing highly polyunsaturated fatty acid-
containing fat M>

A tea polyphenol-containing composition (product name
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Sunphenon 90S, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an aqueous solution dissolving
50% by weight of the tea polyphenol-containing composition.
Then, 7.0 g of an emulsifier (SY Glyster CRS-75,
manufactured by Sakamoto Yakuhin Kogyo Co., Ltd.) was added
and dissolved to 980 g of sardine oil, further, 5.0 g of
the aqueous solution dissolving 50% by weight of the tea
polyphenol-containing composition was added, thereafter,
water was added so as to make the total amount 1000 g, and
the mixture was stirred with a homomixer (TK ROBO MIX:
manufactured by Tokushu Kika Kogyo Co., Ltd.) under 10000
rpm x 5 minutes, to obtain highly polyunsaturated fatty
acid-containing fat M containing 2000 ppm by weight of tea
polyphenol.
[0088]
<Method for preparing highly polyunsaturated fatty acid-
containing fat N>

To 980 g of sardine oil, 2.0 g of an emulsifier (SY
Glyster CRS-75, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.) was added and dissolved, further, 2.0 g of a tea
polyphenol preparation (product name Sankatol, manufactured
by Taiyo Kagaku Co., Ltd.) was added, thereafter, water was
added so as to make the total amount 1000 g, and the
mixture was stirred with a homomixer (TK ROBO MIX:

manufactured by Tokushu Kika Kogyo Co., Ltd.) under 10000



10

15

20

25

62

rem x 5 minutes, to obtain a highly polyunsaturated fatty
acid-containing fat N containing 2000 ppm by weight of tea
polyphenol preparation.
[0089]
<Method for preparing highly polyunsaturated fatty acid-
containing fat 0>

To 980 g of sardine oil, 2.0 g of an emulsifier (SY
Glyster CRS-75, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.) was added and dissolved, further, 10.0 g of a tea
polyphenol preparation (product name Sankatol, manufactured
by Taiyo Kagaku Co., Ltd.) was added, thereafter, water was
added so as to make the total amount 1000 g, and the
mixture was stirred with a homomixer (TK ROBO MIX:
manufactured by Tokushu Kika Kogyo Co., Ltd.) under 10000
rpm x 5 minutes, to obtain highly polyunsaturated fatty
acid-containing fat O containing 10000 ppm by weight of tea
polyphenol preparation.
[0090]
<Method for preparing highly polyunsaturated fatty acid-
containing fat P>

To the mixture of 500 g of sardine oil and 480 g of
soybean o0il, 2.0 g of an emulsifier (8Y Glyster CRS-75,
manufactured by Sakamoto Yakuhin Kogyo Co., Ltd.) was added
and dissolved, thereafter, water was added so as to make

the total amount 1000 g, and the mixture was stirred with a
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homomixer (TK ROBO MIX: manufactured by Tokushu Kika Kogyo
Co., Ltd.) under 10000 rpm x 5 minutes, to obtain highly
polyunsaturated fatty acid-containing fat P.
[0091]
<Method for preparing highly polyunsaturated fatty acid-
containing fat Q>

A tea polyphenol-containing composition (product name
Sunphenon 90S, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an aqueous solution dissolving
50% by weight of the tea polyphenol-containing composition.
Then, 2.0 g of an emulsifier (SY Glyster CRS-75,
manufactured by Sakamoto Yakuhin Kogyo Co., Ltd.) was added
and dissolved to 980 g of tuna oil, further, 10.0 g of the
aqueous solution dissolving 50% by weight of the tea
polyphenol-containing composition was added, and then water
was added so as to make the total amount 1000 g, and the
mixture was stirred with a homomixer (TK ROBO MIX:
manufactured by Tokushu Kika Kogyo Co., Ltd.) under 10000
rpm x 5 minutes, to obtain highly polyunsaturated fatty
acid-containing fat Q containing 4000 ppm by weight of tea
polyphencl.
[0092]
<Method for preparing highly polyunsaturated fatty acid-
containing fat R>

A tea polyphenol-containing composition (product name
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Sunphenon 90S, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an aqueous solution dissolving
50% by weight of the tea polyphenol-containing composition.
Then, 2.0 g of an emulsifier (SY Glyster CRS-75,
manufactured by Sakamoto Yakuhin Kogyo Co., Ltd.) was added
and dissolved to 980 g of tuna oil, further, 20.0 g of the
aqueous solution dissolving 50% by weight of the tea
polyphenol-containing composition was added, and then water
was added so as to make the total amount 1000 g, and the
mixture was stirred with a homomixer (TK ROBO MIX:
manufactured by Tokushu Kika Kogyo Co., Ltd.) under 10000
rpm x 5 minutes, to obtain highly polyunsaturated fatty
acid-containing fat R containing 8000 ppm by weight of tea
polyphenol.
[0093]
<Method for preparing highly polyunsaturated fatty acid-
containing fat S>

A tea polyphenol-containing composition (product name
Sunphenon 90S, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an aqueous solution dissolving
50% by weight of the tea polyphenol-containing composition.
Then, 580 g of soybean o0il was added to 400 g of tuna oil,
and 2.0 of an emulsifier (SY Glyster CRS-75, manufactured
by Sakamoto Yakuhin Kogyo Co., Ltd.) was added and

dissolved to the mixed oil, further, 5.0 g of the aqueous
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solution dissolving 50% by weight of the tea polyphenol-
containing composition was added, and then water was added
so as to make the total amount 1000 g, and the mixture was
stirred with a homomixer (TK ROBO MIX: manufactured by
Tokushu Kika Kogyo Co., Ltd.) under 10000 rpm x 5 minutes,
to obtain highly polyunsaturated fatty acid-containing fat
S containing 2000 ppm by weight of tea polyphenol.
[0094]
<Method for preparing highly polyunsaturated fatty acid-
containing fat T>

A tea polyphenol-containing composition (product name
Sunphenon 90S, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an aqueous solution dissolving
50% by weight of the tea polyphenol-containing composition.
Then, 580 g of soybean o0il was added to 400 g of tuna oil,
and 2.0 g of an emulsifier (SY Glyster CRS-75, manufactured
by Sakamoto Yakuhin Kogyo Co., Ltd.) was added and
dissolved to the mixed oil, further, 5.0 g of the aqueous
solution dissolving 50% by weight of the tea polyphenol-
containing composition was added, thereafter, 1.5 g of an
ascorbyl palmitate preparation (product name Aircoat C,
manufactured by Mitsubishi-Kagaku Foods Corporation) was
added, and then water was added so as to make the total
amount 1000 g, and the mixture was stirred with a homomixer

(TK ROBO MIX: manufactured by Tokushu Kika Kogyo Co., Ltd.)
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under 10000 rem x 5 minutes, to obtain highly
polyunsaturated fatty acid-containing fat T containing 2000
ppm by weight of tea polyphenol and 1500 ppm of ascorbyl
palmitate preparation.
[0095]
<Method for preparing highly polyunsaturated fatty acid-
containing fat U>

A tea polyphenol-containing composition (product name
Sunphenon 90S, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an aqueous solution dissolving
50% by weight of the tea polyphenol-containing composition.
Then, 580 g of soybean o0il was added to 400 g of tuna oil,
and 2.0 g of an emulsifier (SY Glyster CRS-75, manufactured
by Sakamoto Yakuhin Kogyo Co., Ltd.) was added and
dissolved to the mixed oil, further, 5.0 g of the aqueous
solution dissolving 50% by weight of the tea polyphenol-
containing composition was added, thereafter, 0.2 g of TBHQ
was added, and then water was added so as to make the total
amount 1000 g, and the mixture was stirred with a homomixer
(TK ROBO MIX: manufactured by Tokushu Kika Kogyo Co., Ltd.)
under 10000 rem x 5 minutes, to obtain highly
polyunsaturated fatty acid-containing fat U containing 2000
ppm by weight of tea polyphenol and 200 ppm of TBHQ.
[0096]

<Method for preparing highly polyunsaturated fatty acid-



10

15

20

25

6’/

containing fat V>

A tea polyphenol-containing composition (product name
Sunphenon 90S, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an aqueous solution dissolving
50% by weight of the tea polyphenol-containing composition.
Then, 580 g of soybean o0il was added to 400 g of tuna oil,
and 2.0 g of an emulsifier (SY Glyster CRS-75, manufactured
by Sakamoto Yakuhin Kogyo Co., Ltd.) was added and
dissolved to the mixed oil, further, 5.0 g of the aqueous
solution dissolving 50% by weight of the tea polyphenol-
containing composition was added, thereafter, 0.2 g of TBHQ,
1.5 g of an ascorbyl palmitate preparation (product name
Aircoat C, manufactured by Mitsubishi-Kagaku Foods
Corporation:), and 10.0 g of a rosemary extract preparation
(product name: RM21B base, manufactured by Mitsubishi
Chemical Corporation) were added, and then water was added
so as to make the total amount 1000 g, and the mixture was
stirred with a homomixer (TK ROBO MIX: manufactured by
Tokushu Kika Kogyo Co., Ltd.) under 10000 rpm x 5 minutes,
to obtain highly polyunsaturated fatty acid-containing fat
V containing 2000 ppm by weight of tea polyphenol, 200 ppm
of TBHQ, 1500 ppm of ascorbyl palmitate preparation, and
1000 ppm of rosemary extract preparation.
[0097]

<Method for preparing highly polyunsaturated fatty acid-



10

15

20

25

68

containing fat W>

To 980 g of ftuna o0il, 2.0 g of an emulsifier (SY
Glyster CRS-75, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.) was added and dissolved, thereafter, water was added
so as to make the total amount 1000 g, and the mixture was
stirred with a homomixer (TK ROBO MIX: manufactured by
Tokushu Kika Kogyo Co., Ltd.) under 10000 rpm x 5 minutes,
to obtain highly polyunsaturated fatty acid-containing fat
W.
[0098]
<Method for preparing highly polyunsaturated fatty acid-
containing fat X>

A tea polyphenol-containing composition (product name
Sunphenon 90S, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an aqueous solution dissolving
50% by weight of the tea polyphenol-containing composition.
Then, 2.0 g of an emulsifier (SY Glyster CRS-75,
manufactured by Sakamoto Yakuhin Kogyo Co., Ltd.) was added
and dissolved to 980 g of tuna oil, further, 2.5 g of the
aqueous solution dissolving 50% by weight of the tea
polyphenol-containing composition was added, and then water
was added so as to make the total amount 1000 g, and the
mixture was stirred with a homomixer (TK ROBO MIX:
manufactured by Tokushu Kika Kogyo Co., Ltd.) under 10000

rpm x 5 minutes, to obtain highly polyunsaturated fatty



10

15

20

25

69

acid-containing fat X containing 1000 ppm by weight of tea
polyphenol.
[0099]
<Method for producing highly polyunsaturated fatty acid-
containing fat Y>

To the mixture of 400 g of tuna o0il and 580 g of
soybean o0il, 2.0 g of an emulsifier (SY Glyster CRS-75,
manufactured by Sakamoto Yakuhin Kogyo Co., Ltd.) was added
and dissolved, and then water was added so as to make the
total amount 1000 g, and the mixture was stirred with a
homomixer (TK ROBO MIX: manufactured by Tokushu Kika Kogyo
Co., Ltd.) under 10000 rpm x 5 minutes, to obtain highly
polyunsaturated fatty acid-containing fat Y.
[0100]
<Evaluation method>
(1) Method of sensory evaluation of highly polyunsaturated
fatty acid-containing fat immediately after preparation

The taste was evaluated by a smelling sense and taste
sense of 10 panelists into ranks "5", ™"4", "3", "2", and
"1l" in order of excellent to poor taste, and the average
evaluation point was assumed to be an evaluation result.
Four point or more was Jjudged as acceptable.
(2) Method of sensory evaluation of fat which has been
subjected to preservation test

Each o0il which had been stirred under shaking at 60°C
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and 100 rpm in an open system was continuously sampled, and
the taste was evaluated by a smelling sense and taste sense
of 10 panelists into ranks "5", ™4", "3", "2", and "1" in
order of excellent to poor taste, and the average
evaluation point was assumed to be an evaluation result.
Four point or more was Jjudged as acceptable.

(3) CDM stability time

An oxidation stability of edible fat was evaluated by
using CDM testing machine, Rancimat, manufactured by
Metrohm AG. Determination of oxidation stability of each
edible fat was carried out by comparing time difference
caused by extension of CDM time stability in correlation
with increase 1in oxidation stability of edible fat.
Measurement conditions: measurement temperature: 120°C, air
throughput: 20 L/h, 3 g of fat sample was amounted.

For comparing with oxidation stability of soybean oil,
an A/S value obtained by the following method was used to
perform evaluation:

A: CDM stability time at 100°C of the highly
polyunsaturated fatty acid-containing fat,

S: CDM stability time at 100°C of refined soybean oil
to which no antioxidant substance is added.

(4) Aroma analysis method
An analysis was performed by the following method with

using GC-TOFMS manufactured by LECO (product name: Pegasus
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4D), and evaluation was performed by using, as a standard,
a value obtained by dividing a detected peak average area
of predetermined aroma ingredients o in conformity with the
NIST library by a detected peak average area of
predetermined aroma ingredients B.

Method of analyzing aroma ingredients; three grams of
a fat was retained at 60°C for 15 minutes, aroma
ingredients were adsorbed onto fibers of
Divinylbenzene/Polydimethylsiloxane/Carboxen (60°C and 15
minutes), thereafter, aroma ingredients were desorbed at
240°C, and Dbaked at 260°C for 20 minutes, and aroma
ingredients were analyzed by GC-TOFMS. As a column of a GC
part, Stabil-WAX (length 30 m and inner diameter 0.32 mm
and liquid phase film thickness 0.5 um) was used.
Predetermined aroma ingredients («);
2-Heptenal, 2,4-Nonadienal, 2,4-Heptadienal, 3,5-Octadien-
2-one, 2-Butenal, 3,4-Pentadienal, 2,2-dimethyl, 1-Penten-
3-one, 2,4-Hexadienal, 2 (5H)-Furanone, b-ethyl
Predetermined aroma ingredients (B):;
Phenol, Toluene
[0101]

Highly polyunsaturated fatty acid-containing fats A to
Y used in the examples and the comparative examples are

shown in Table 2.



12

[0102]
[Table 2]

Ratio of
fatty acid
having 5 or
more bonds

Example Bl Highly polyunsaturated fatty acid-containing fat A 15.3%
Example B2 Highly polyunsaturated fatty acid-containing fat B 15.1%
Example B3 Highly polyunsaturated fatty acid-containing fat C 15.1%
Example B4 Highly polyunsaturated fatty acid-containing fat D 15.1%
Example Bb5 Highly polyunsaturated fatty acid-containing fat E 15.1%
Example B6 Highly polyunsaturated fatty acid-containing fat F 15.1%
Example B7 Highly polyunsaturated fatty acid-containing fat G 7.7%
Comparative . . L B
Example Bl Highly polyunsaturated fatty acid-containing fat H 15.1%
Comparative . . L. B
Example B2 Highly polyunsaturated fatty acid-containing fat I 15.1%
Comparative . . L B
Example B3 Highly polyunsaturated fatty acid-containing fat J 15.1%
Comparative . . L. B
Example B4 Highly polyunsaturated fatty acid-containing fat K 14.5%
Comparative . . L B
Example B5 Highly polyunsaturated fatty acid-containing fat L 15.1%
Comparative . . L B
Example B6 Highly polyunsaturated fatty acid-containing fat M 15.1%
Comparative . . L B
Example B7 Highly polyunsaturated fatty acid-containing fat N 15.1%
Comparative . . L. B
Example BS Highly polyunsaturated fatty acid-containing fat O 15.1%
Comparative . . L B
Example B9 Highly polyunsaturated fatty acid-containing fat P 7.7%
Example BS Highly polyunsaturated fatty acid-containing fat Q 28.4%
Example B9 Highly polyunsaturated fatty acid-containing fat R 28.4%
Example B10 |Highly polyunsaturated fatty acid-containing fat S 11.6%
Example Bll |Highly polyunsaturated fatty acid-containing fat T 11.6%
Example B1l2 |Highly polyunsaturated fatty acid-containing fat U 11.6%
Example B13 |[Highly polyunsaturated fatty acid-containing fat V 11.6%
Comparative . . L. B
Example B10 Highly polyunsaturated fatty acid-containing fat W 28.4%
Comparative . . L B
Example B1l Highly polyunsaturated fatty acid-containing fat X 28.4%
Comparative . . L B
Example B12 Highly polyunsaturated fatty acid-containing fat Y 11.6%
[0103]

Additives used in the examples and the comparative

examples and blending amounts thereof are shown in Table 3.
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[0104]
[Table 3]
Content of Other antioxidant
Content of
tea substances and contents e
Amount of | emulsifier/
polyphenol thereof s Water
. emulsifier tea
(PPM by (content is PPM by olvohenol
weight) weight) po-yp
Example Bl 2000 - 0.2% 1.0 0.3%
Example B2 2000 - 0.2% 1.0 1.6%
Example B3 4000 - 0.2% 0.5 1.3%
Example B4 8000 - 0.2% 0.3 0.8%
Example B5 4000 TBHQ 200 0.2% 0.5 1.3%
Example B6 2000 Ascorbic acid 2000 0.2% 1.0 1.4%
Example B7 600 - 0.2% 3.3 1.7%
Comparative o B o
Example Bl 0.2% 1.8%
Comparative o B o
Example B2 Tocopherol 1500 0.2% 1.7%
Comparative o B o
Example B3 TBHQ 200 0.2% 1.8%
Comparative o o
Example B4 2000 0.2% 1.0 5.6%
Comparative B o o
Example B5 2000 0.0% 0.0 1.8%
Comparative o o
Example B6 2000 0.7% 3.5 1.1%
Comparative Tea polyphenol o o
Example B7 200 preparation 2000 0.2% 0.0 168
Comparative Tea polyphenol o o
Example B8 1000 preparation 10000 0.2% 2.0 0.8%
Comparative o B o
Example BO 0.2% 1.8%
Example B8 4000 - 0.2% 0.5 1.3%
Example B9 8000 - 0.2% 0.3 0.8%
Example B10 2000 - 0.2% 1.0 1.6%
Ascorbyl palmitate o o
Example Bl11l 2000 preparation 1500 0.2% 1.0 1.4%
Example B12 2000 TBHQ 200 0.2% 1.0 1.5%
TBHQ 200,
Ascorbyl palmitate
Example B13 2000 preparation 1500 0.2% 1.0 1.3%
Rosemary extract
preparation 1000
Comparative o B o
Example B10 0.2% .85
Comparative o o
Example B11 1000 0.2% 2.0 1.7%
Comparative o B o
Example B12 0.2% 1.8%
[0105]
Evaluation results of a taste 1immediately after

preparation and the CDM stability time are shown in Table 4.
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refined

soybean o0il with no

antioxidant substance is also shown in Table 4.

[0106]
[Table 4]

Taste 1mmedlat§ly CDM stability time A/S

after preparation
Example Bl 5.0 20.4 hours 0.96
Example B2 5.0 17.4 hours 0.82
Example B3 4.9 26.3 hours 1.24
Example B4 4.3 40.2 hours 1.90
Example Bb5 4.7 33.0 hours 1.56
Example B6 4.5 21.7 hours 1.02
Example B7 5.0 17.9 hours 0.84
Comparative
Example Bl 4.4 2.4 hours 0.11
Comparative
Example B2 4.4 3.4 hours 0.16
Comparative
Example B3 4.5 6.5 hours 0.31
Comparative
Example B4 5.0 10.2 hours 0.48
Comparative
Example B5 4.7 12.6 hours 0.59
Comparative
Example B6 3.8 17.8 hours 0.84
Comparative
Example B7 2.4 4.5 hours 0.21
Comparative
Example BS 1.0 17.0 hours 0.80
Comparative
Example B9 4.8 13.9 hours 0.66
Example BS 4.8 21.5 hours 1.01
Example B9 4.3 32.4 hours 1.53
Example B10 5.0 34.1 hours 1.61
Example B11l 4.9 33.6 hours 1.58
Example B12 4.8 46.8 hours 2.21
Example B13 4.6 48.6 hours 2.29
Comparative
Example B10 3.9 1.2 hours 0.06
Comparative
Example B11 4.7 8.6 hours 0.41
Comparative
Example B12 4.5 6.3 hours 0.30
Soybean oil 21.2 hours -

[0107]

(Discussion of Table 4)
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* Examples Bl to B13 had a good taste immediately after
preparation. Each of Examples Bl to B13 had an A/S value
of 0.8 or more, and was able to use as well as soybean oil.
* Comparative Example B4 had intense white turbidity, and
low oxidation stability, and was not able to be used.

* In Comparative Example B5, a water-soluble tea polyphenol
which was equal to those of Examples Bl and B2 was added,
but the dispersibility of the water-soluble tea polyphenol
was deteriorated, and the sufficient effect corresponding
to the addition amount of the water-soluble tea polyphenol
was not obtained.

* Comparative Example B6 had 0.8 or more of A/S wvalue, but
there was an odor peculiar to the emulsifier immediately
after preparation, and the fat was not able to be used for
food.

* Comparative Example B8 had 0.8 of A/S wvalue, but an
irritating taste and an odor peculiar to the tea polyphenol
preparation existed from immediately after preparation, and
the fat was not able to be used.

* In Comparative Example Bll, the content of the water-
soluble tea polyphenol was insufficient relative to the
amount of the fatty acid having five or more double bonds,
and the A/S value was 0.41, which was less than 0.8.

[0108]

o/B values by GC-TOFMS analysis, and the results of
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sensory evaluation after 3 days from stirring at 60°C are

shown in Table 5.

[0109]

[Table

76

GC-TOFMS (ot/R)
After 3 days at 60°C

Evaluation of taste
after 3 days at 60°C

Example

Bl

0.

4.6

Example

B2

Example

B3

Example

B4

Example

B5

Example

B6

Example

B7

o|lo|lo|lo|lo|o
e lwNfw| e e

L
Nfwloy|N|~a U

Comparative
Example Bl

64.6

Comparative
Example B2

41.0

Comparative
Example B3

1.432

Comparative
Example B4

Comparative
Example Bb5

Comparative
Example B6

Comparative
Example B7

Comparative
Example BS

Comparative
Example B9

Example

B8

Example

B9

Example

B10O

Example

B11

Example

B12

Example B13

N|wN e e o

RS
||| N|U,

Comparative
Example B10

Comparative
Example B11l

Comparative
Example B12

34.702

[0110]

(Discussion of Table 5)

* In the highly polyunsaturated fatty acid-containing fats
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of Example Bl to Example B12 in each of which the «o/B value
by GC-TOFMS analysis after 3 days at 60°C was 7 or less, a
good result was also obtained in taste evaluation after 3
days at 60°C.

* In Example B4, Example B6 and Example B13, a taste
immediately after preparation was slightly inferior to that
of Example Bl, but the «/B value by GC-TOFMS analysis was
as good as 7 or less, and taste evaluation after 3 days at
60°C was also good.

* Comparative Example B4 was considered to be difficult for
use due to intense white turbidity, and the preservation
test was not performed.

* In Comparative Example B5, a water-soluble tea polyphenol
which was equal to those of Examples Bl and B2 was added,
but the dispersibility of the water-soluble tea polyphenol
was deteriorated, and the effect corresponding to the
addition amount of the water-soluble tea polyphenol was not
obtained, and therefore, the preservation test was not
performed.

* In Comparative Example B6 to Comparative Example BS,
taste evaluation at the initial stage was remarkably
deteriorated, and the preservation test was not performed.
* In Example B1ll, the CDM stability time was equal to that
of Example B2, but regarding the taste evaluation after 3

days at 60°C and the o/p value by GC-TOFMS, more preferable
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results than those of Example B2 were obtained.

¢ The result of taste evaluation after 3 days at 60°C of
Comparative Example Bll, in which the o/p value by GC-TOFMS
analysis after 3 days at 60°C was 7.89, was determined to be

not acceptable.

Industrial Applicability
[0111]

The present invention provides a polyunsaturated fatty
acid-containing fat which is improved in oxidation stability
by an easy method and has a good taste. By wusing the
polyunsaturated fatty acid-containing fat of the present
invention, generation of an oxidized o0il odor and a peroxide
which adversely influences on health may be suppressed over
a long period of time. A polyunsaturated fatty acid-
containing fat having high health superiority can Dbe
utilized in foods etc.

The reference in this specification to any ©prior
publication (or information derived from it), or to any
matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that
that prior publication (or information derived from it) or
known matter forms part of the common general knowledge in
the field of endeavour to which this specification relates.

Throughout this specification and the «c¢laims which
follow, unless the context requires otherwise, the word

"comprise", and variations such as "comprises" and
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"comprising”, will be understood to imply the inclusion of a
stated integer or step or group of integers or steps but not
the exclusion of any other integer or step or group of

integers or steps.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A polyunsaturated fatty acid-containing fat
comprising o linolenic acid or a fatty acid having five or
more double bonds in a constituent fatty acid composition,
wherein the fat comprises a water-soluble tea polyphenol
which has been added in a state of being dissolved in an

aqueous solution.

2. A polyunsaturated fatty acid-containing edible
vegetable fat comprising the polyunsaturated fatty acid-
containing fat according to claim 1, wherein the
polyunsaturated fatty acid-containing fat comprises 30% by
weight to 80% by weight of o linolenic acid in a constituent
fatty acid composition, wherein a content of a water—-soluble
tea polyphenocl is 150 ppm by weight to 4000 ppm by weight
and a content of an emulsifier is 150 ppm by weight to 4000
pem by weight based on the polyunsaturated fatty acid-
containing edible wvegetable fat, wherein the content of the
emulsifier in the fat is 1.5 times or less than the content
of the water-soluble tea polyphenol, and wherein a P/S value
obtained by a method below is 0.8 or more,

P: CDM stability time of the polyunsaturated fatty acid-
containing edible vegetable fat containing 150 ppm by weight

to 4000 ppm by weight of the water-socluble tea
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polyphenol,
S: CDM stability time of refined soybean o0il to which no

antioxidant substance is added.

3. The polyunsaturated fatty acid-containing edible
vegetable fat according to claim 2, wherein the content of
the water-soluble tea polyphenol is 250 ppm by weight to
2500 ppm by weight and the content of the emulsifier is 250
ppm by weight to 2500 ppm by weight based on the
polyunsaturated fatty acid-containing edible vegetable fat,
wherein the content of the emulsifier in the fat is 1.2
times or 1less than the content of the water-soluble tea
polyphenol, and wherein a P/S value obtained by a method
below is 1.0 or more,

P: CDM stability time of the polyunsaturated fatty acid-
containing edible vegetable fat containing 250 ppm by
weight to 2000 ppm by weight of the water-soluble tea
polyphenol,

S: CDM stability time of refined soybean o0il to which no

antioxidant substance is added.

4., The polyunsaturated fatty acid-containing edible
vegetable fat according to claim 2 or 3, wherein the

emulsifier is polyglycerol-condensed ricinoleic acid ester.
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5. A powdery fat including 10% or more of the
polyunsaturated fatty acid-containing edible vegetable fat

according to any one of claims 2 to 4.

6. A food comprising the polyunsaturated fatty acid-
containing edible vegetable fat according to any one of

claims 2 to 5.

7. The food according to claim 6, wherein a content
of the water-soluble tea polyphenol in a whole o0il 1is 30

ppm by weight to 3000 ppm by weight.

8. A method for producing the polyunsaturated fatty
acid-containing edible vegetable fat according to any one
of claims 2 to 4, comprising adding a water-soluble tea
polyphenol to an aqueous medium, and adding the water-

soluble tea polyphencol in a solution state to a fat.

9. The method for producing the polyunsaturated fatty
acid-containing edible vegetable fat according to claim 8,
comprising adding a water-soluble tea polyphenol to an
aqueous medium, and adding the water-soluble tea polyphenol
in a solution state to a fat, and then removing the water

under reduced pressure.
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10. A highly polyunsaturated fatty acid-containing
fat for distribution in a form of a liquid comprising the
polyunsaturated fatty acid-containing fat according to
claim 1 comprising 1% by weight to 50% by weight of a fatty
acid having five or more double bonds in a constituent
fatty acid composition, wherein the highly polyunsaturated
fatty acid-containing fat satisfies (A) and (B) below, and
has characteristics of (C) to (E) below:

(A) a content of the water-soluble tea polyphenol is 500 to
10000 ppm by weight, a content of the emulsifier is 20000
ppm by weight or less, and the content of the emulsifier is
two times or less than the content of the water-soluble tea
polyphenol;

(B) a value obtained by aroma ingredient analysis of the
fat after preservation at 60°C for 3 days and obtained by
dividing an average area of peaks of nine aroma ingredients
which are shown by () below and which influence a taste of
the highly polyunsaturated fatty acid-containing fat by an
average area of peaks of two aroma ingredients shown by (B)
below is 7 or less, wherein

nine aroma 1ingredients (o): 2-Heptenal, 2,4-Nonadienal,
2,4-Heptadienal, 3,5-0Octadien-2-one, 2-Butenal, 3,4-
Pentadienal, 2,2-dimethyl, 1-Penten-3-one, 2,4-Hexadienal,
2 (bH) -Furanone, b5-ethyl,

two aroma ingredients (f): Phenol and Toluene;
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(C) the fat forms a continuous phase;

(D) a water content is 5% by weight or less; and

(E) A/S obtained by a method below is 0.8 or more,

A CDM stability time at 100°C of the highly
polyunsaturated fatty acid-containing fat containing the
water-soluble tea polyphenol in an amount of 500 to 10000
ppm by weight

S: CDM stability time at 100°C of refined soybean oil to

which no antioxidant substance is added.

11. The highly polyunsaturated fatty acid-containing
fat for distribution in a form of a ligquid according to
claim 10, wherein 5% by weight to 50% by weight of the
fatty acid having five or more double bonds is contained in

the constituent fatty acid composition.

12. The highly polyunsaturated fatty acid-containing
fat for distribution in a form of a ligquid according to
claim 10 or 11, wherein the content of the water-soluble
polyphenol is 500 to 10000 ppm by weight, wherein the
content of the emulsifier is 400 to 6000 ppm by weight, and
wherein the content of the emulsifier is two times or less

than the content of the tea polyphenol.

13. The highly polyunsaturated fatty acid-containing
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fat for distribution in a form of a ligquid according to
claim 10, wherein (B) according to claim 10 is obtained by

using GC-TOFMS.

14. The highly polyunsaturated fatty acid-containing
fat for distribution in a form of a liguid according to any
one of claims 10 to 13, wherein (D) the water content in

claim 10 is 2% by weight or less.

15. A food comprising the highly polyunsaturated
fatty acid-containing fat for distribution in a form of a

liquid according to any one of claims 10 to 14.

lo. The food according to claim 15, wherein the food
comprising the highly polyunsaturated fatty acid-containing

fat for distribution in a form of a liquid is dressing.

17. The food according to claim 15, wherein the food
comprising the highly polyunsaturated fatty acid-containing

fat for distribution in a form of a liquid is chocolate.

18. The food according to claim 15, wherein the food
comprising the highly polyunsaturated fatty acid-containing

fat for distribution in a form of a liquid is shortening.
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19. The food according to claim 15, wherein the food
comprising the highly polyunsaturated fatty acid-containing
fat for distribution in a form of a liquid is blended into

mayonnaise.

20. The food according to claim 15, wherein the food
comprising the highly polyunsaturated fatty acid-containing
fat for distribution in a form of a liquid is blended into

margarine.

21. A method for suppressing generation of aroma
ingredients of a food, comprising using the highly
polyunsaturated fatty acid-containing fat for distribution
in a form of a liquid according to any one of claims 10 to

14.

22. A method for producing the highly polyunsaturated
fatty acid-containing fat for distribution in a form of a
liquid according to any one of claims 10 to 14, comprising
adding a water-soluble tea polyphenol to an aqueous medium,
and adding the water-soluble tea polyphenol in a solution

state to a fat.
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