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FAT CONTAINING POLYUNSATURATED rATTY 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 1improvement in
oxidation stability required for a food <containing a

, and a food

1

polyunsaturated fatty acid-containing fa

containing the same as well as a method for prcducing the

same.

Background Art
[00021

In recent vyears, effectiveness ¢f n-3 fatty acid
serving as an essential fatty acid Zor health has been
widely known, and a demand therefor has Dbeen increased.
Examples of the n-3 fatty acid include o linolenic acid
(C1l8:3), docosahexaenolc acid (DHB; c22:0},
eicosapentaenoic zacid (EPA; C20:5), and docosapentaenoic
acid (DPA; C22:35).
[0003)

Since the n-2 fatty acid contains many double bonds in

the constituent fatty acids, & fat containing n-3 fatty
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acid has pocr stebility, and deteriorates its taste guickly.
Care such as preservation at a low temperature or under
light shielding is needed, and for this reason, intended
use as a dgeneral edible fat 1is limited, and a fat
containing a large amount of n-3 fatty acid and having high
stability has been demanded.

[C0C4]

In addition, a polyunsaturated acid-containing fat has
very poor oxidation stability as compared with an edible
fat such as soybean o0il and rapeseed oil, easily undergoes
oxidation by coxygen, light, heat etc. When it 1s 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 acild-
containing fat which 1is remarkably inferior in oxidation
stability, various methods aiming at blocking contact with
oxygen in the air have been disclosed. Patent Documents 1
to B disclcse a method of formulation of a polyunsaturated

cid-containing fat into an emulsion, and Patent Documents
9 and 10 disclcse a method of powderization or capsulation
of a pclyunsaturated acld-containing fat. When a
polyunsaturated acid-containing fat 1s formulated into an
emulsion, the emulsion becomes cloudy 1intc a translucent
state, c¢r contains watexr, anc therefore, inztenced vuse

therecf is limited. Ir adcition, 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, likewlse the
emulsion. In wview of such a technical background,
utilization of the conventional polyunsaturated fatty acid-
containing fat has been limited 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 1s a problem that in order to
prevent the capsule during reservation from Dbeing
destructed, the kind of the capsule which 1is usable 1in
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 compositicn for ccoking with heat. However, in such a
method, a blending amount of DHA is extremely as small as
0.01 to 0.5%, and it is far from taking an amcunrt which is
said to be effective for health.

[0008]
It 1s known that @& refined polyunsaturated fatty acid-

centaining fat has no odor and does not contain peroxide,
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but when cxidation occurs, the reaction progresses likewise
a chain reaction, and generation of deteriorated smell cor
peroxide occurs guickly. For examp.e, after a
polyunsaturated <fatty acid-containing fat 1is wused in a
factory, 1t 1s necessary that the fat is poured into a can,
that the c¢an containing the fat is filled with nitrogen gas
and that the can is tightly closed; that is, a variety of
considerations are necessary for handling fat, and intended
use thereof itself has limitation. Many attempts have been
made for stabilizing & 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, 1t cannot be said that development of foods
containing a polyunsaturated fatty acid-containing fat has
sufficiently progressed.
[Q007]

Heretofore, in order to improve oxidation stability of

an edible fat, addition of an anticxidant has Dbeen

generally performed. Specifically, utilization cf
tocophercl serving as a lLipid-scliluble anticxidant, or
ascorbyl palmitate has been studied. For ezample, Patent

Document 2 discloses a method of emulsifving an acueous
ascorbic acid solution for additicn, Patent Document 12

discloses a method cf adding tococpherol, ascorbic acid and

9]
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[Sx

tea extract, and Patent Document 13 discloses a method ¢
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
agueous solution containing one or two or more o¢©f 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 Iiquid, and then adding and
sufficiently mixing 0.5 to 30 parts by weight of enzyme-
cecomposed lecithin to the emulsion liguid.

[0010]

Patent Decument 15 disclioses an antioxidant
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composition having good sclubility into fat obtained by
dissoclving poorly oil-soluble antioxidative substance such
as ascorbic acid, erythorbic acid, kojic acid, gallic acid
and malic acid into lower alkyl alcoheol 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 1in solubility of a water-soluble antioxidant
substance in. an o0il by employing a large amount o¢f
emulsifier, and there are relevant products. Howesver, when
a large amount o¢f emulsifier 1i1is blended, this adversely
influences on taste and is not preferable, anc a prob.em cf
generation of an off-taste and off-flaver or production of

lipid peroxide due to oxidizztion has noct been solvead yet.

Bs a method oI 1lmproving oxidaticn stzazbility of a
polyunsaturated fatty acid-containing fat, Patent Document

17 discloses a methcd including treating & fish oil with
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silica gel; deodorizing the cil 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 tc rosemary
or sage, and proposes a fat having high oxidation stability.
However, oxidation stability of a polyunsaturated fatty
acid obtained by this method 1s merely at best such that
rancidity stability at 100°C increases about three times by
blending of an antioxidant at 3000 pom, and oxidation
stability is 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 en 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

at generates a peroxide which is harmful to the humar body,

=y

masking treatment which does not suppress oxlidation has not

led to drastic solution of the problem.
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Summary
[0015a]
Certain exemplary embodiments provide a method for
producing a polyunsaturated fatty acid-containing edible
5 vegetable fat, 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,
wherein the polyunsaturated fatty acid-containing edible
vegetable fat comprises 30% by weight to 80% by weight of «
10 linolenic acid in a constituent fatty acid composition,
wherein a content of a water-soluble tea polyphenol is 150
ppm by weight to 4000 ppm by weight and a content of an
emulsifier is 150 ppm by weight to 4000 ppm by weight based
on the polyunsaturated fatty acid-containing edible
15 vegetable 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, wherein a P/S value is 0.8 or more,
wherein the P/S wvalue is calculated by dividing P by S,
wherein P is CDM stability time of the polyunsaturated
20 fatty acid-containing edible vegetable fat containing 150
ppm by weight to 4000 ppm by weight of the water-soluble
tea polyphenol, and wherein S i1s CDM stability time of
refined soybean o0il to which no antioxidant substance is

added.

Date Regue/Date Received 2021-04-26
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[0015b]

Other exemplary embodiments provide a method for
suppressing generation of aroma ingredients of a food,
comprising wusing a highly polyunsaturated fatty acid-

5 containing fat for distribution in a form of a liquid,
wherein the highly polyunsaturated fatty acid-containing
fat for distribution in a form of a liquid comprises the
polyunsaturated fatty acid-containing fat comprising 1% by
weight to 50% by weight of a fatty acid having five or more

10 double bonds in a constituent fatty acid composition,
wherein the highly polyunsaturated fatty acid-containing
fat satisfies (A) and (B), and has characteristics of (C)
to (E): (A) a content of the water-soluble tea polyphenol
is 500 to 10000 ppm by weight, a content of the emulsifier
15 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
20 peaks of nine aroma ingredients (o) which influence a taste
of the highly polyunsaturated fatty acid-containing fat by
an average area of peaks of two aroma ingredients (p) is 7
or less, wherein the nine aroma ingredients (o) comprise:
2-Heptenal, 2,4-Nonadienal, 2,4-Heptadienal, 3,5-Octadien-—

25 2 one, 2-Butenal, 3, 4-Pentadienal, 2,2-dimethyl,

Date Regue/Date Received 2021-04-26



8c

l-Penten-3-one, 2,4-Hexadienal, 2(5H)-Furanone, and 5-ethyl,

and the two aroma ingredients (@) comprise: Phenol and

Toluene; (C) the fat forms a continuous phase; (D) a water

content is 5% by weight or less; and (E) A/S is 0.8 or more,

5 wherein the A/S is calculated by dividing A by S, wherein A

is 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, and wherein S is CDM stability time at 100°C

10 of refined soybean o0il to which no antioxidant substance is
added.
[0015c]

Yet other exemplary embodiments provide a method for

producing a highly polyunsaturated fatty acid-containing

15 fat for distribution in a form of a liguid, 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, wherein the highly polyunsaturated fatty

acid-containing fat for distribution in a form of a liguid

20 comprises the polyunsaturated fatty acid-containing fat

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

25 characteristics of (C) to (E): (A) a content of the water-

Date Regue/Date Received 2021-04-26
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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
5 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
(o) which influence a taste of the highly polyunsaturated
fatty acid-containing fat by an average area of peaks of
10 two aroma ingredients (B) is 7 or less, wherein the nine
aroma ingredients (o) comprise: 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, and 5-ethyl, the two aroma ingredients (B)
15 comprise: Phenol and Toluene; (C) the fat forms a
continuous phase; (D) a water content is 5% by weight or
less; and (E) A/S 1is 0.8 or more, wherein the A/S 1is
calculated by dividing A by S, wherein A is CDM stability
time at 100°C of the highly polyunsaturated fatty acid-
20 containing fat containing the water-soluble tea polyphenol
in an amount of 500 to 10000 ppm by weight, and wherein S
is CDM stability time at 100°C of refined soybean oil to
which no antioxidant substance is added.
Problems to be Solved by Invention

25 [0016]

Date Regue/Date Received 2021-04-26



10

15

rO
O

CA 02930510 2016-05-12

XS]

As described above, a polvyunsaturated fatty acid-
containing fat 1s a material which draws attention from
effectiveness of a polyunsaturated fatty acid on the human
body, but since oxidation stability is infericr as compared
with the conventionzsl edible fat, there is a problem that
usage applications are limited.

[0017]

In order to respond to the above-mentioned demand, an
object of the present invention is to sufficiently suppress
oxidation of a polyunsaturated fatty acid-containing fat,
to ’provide a polyunsaturated fatty acid-containing fat
which is good in taste and is distributable in the markets
in the form of a ligquid like an ordinary edible o0il such as
soybean o©il 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
improvinc oxidation stability of & fat hes also been
disclosed, but as described above, in Patent Dcoccuments 13
to 15, there is a problem that a taste is not preferalkle,
prokbably because additicn of a relatively large amount of
an emulsifier is essential in order to make a water-sclubkle

antioxidant substance ocill-soluble. In addition, the method



w

10

CA 02930510 2016-05-12

3
[en)

disclicssd in 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.

(00191

An object of the present invention is 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 polyphenol in a
polyunsaturated fatty acild-containing fat with an easy

method.

Means for Solving the Problems

[C020]
In ordez to solve the aforementioned problems, the
present inventors have intensively studied. Es a result,

they found cut that a polyunsaturated fatty acid-contalning
fat which has excellent oxidation stability and a gJgooc
Taste is obtained by adding a water-soluble tTea polyphenol
origina>ly hard to be soluble in a fat tc a fat whiie the
watsr-soluble tea pclyphenol 1is 1in a solution state by
using an aguecus mecium. The present invention has Deen

completed on the basis cf these findings.
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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 & constituent fatty acid composition,
where the fat includes a water-soluble tea peclyphenol which
has been added in a state of being dissolved in an aqgueous
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
weight of o linclenic acid in a constituent fatty acid
composition, where a content of a water-socluble tea
polyphenol is 150 ppm by weight to 4000 ppm by weight and a
content of an emulsifier is 150 ppm by weight to 4000 ppm
by weight Dbased on the polyunsaturated fatty acid-
containing edible vegetable fat, where the content of the
emulsifier in the fat is 1.5 times c¢r less than the content
of the water-soluble tea polyphencl, and where a P/S value
cpbtained by a method below is (.8 or more,

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

weight tec 4000 ppm by welght of the water-soluble tea

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

{3} the polyunsaturated fatty acid-containing edible
vegetable fat according to (2), where the content c¢f 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,
where the content of the emulsifier in the fat is 1.2 times
cr less than the content o©f the water-scluble 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 c¢il to which no
anticxidant substance is added,

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

{5) a powdery fet including 10% or more of the
pclyunsaturated fatty acld-containing edible vegetable fat
according to any cne of (Z} to {4;,

(6} a food 1including the polyunsaturated fatty acid-
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containing edible vegetable fat according to any one of ({(Z}
te (&),

{(7) the food according to (6), where a content of the
water-scluble tea polyphenol in a whole oil 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 sclution state toc a fat,

(9) the method for producing the polyunsaturated fatty
acid-containing edible vegetable fat according to (8),
including adding a water-soluble tea poclyphenol 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,

(10y & highly polyunsaturated fatty acid-containing
fat for distribution in a form of a licuid including the

pelyunsaturated fatty acid-containing fat according te (1)

by

a fatty acid

including 1% by weight to 50% by weight o
having five or mcre double bonds in a constituent fatty
acid ccmposition, where the highly polyunsaturated fatuty
acid-containing £fat satisfies (A) and (B} below, and has
characteristics of (C) to (E) below, where

(4) a content of the water-scluble tea pclyphenol is 500 to
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106000 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 c<f 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 (o) below and which influence a taste of
the highly peclyunsaturated fatty acid-containing fat by an
average area of peaks of two aroma ingredients shown by (B)
below is 7 or less,

nine aroma ingredients (o); 2-Heptenal, 2,4-Nonadienal,
2,4-Heptadienal, 3,5~0Octadien~-2-one, 2-Butenal, 3,4~
Pentadienal, 2,2—dimethyl, l1~Penten-3-one, 2,4-Hexadienal,
2 (5H) -Furanone, S5-ethyl,

two aroma ingredients (f); Phenol and Toluene;

(C) the fat forms a continuocus phase;

(D) a water content 1s 5% by welght or less; and

(B} A/S obtained by a method below is 0.8 or more,

A: CDM stability time at 100°C of the highly
polvunsaturated fatty acid-containing fat containing 500 to
10000 ppm by weicht of the water-scluble tea polyphenol,

S: CDM stability time at 1C0°C of refined soybean oil to
which nc antioxidant substancs is added,

{11) the highly polyunsaturated fatty acid-ccntaining
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fat for distribution in a form of a liguid according to

cid

[83]

{10), where 5% by weight to 50% by weight of the fatty
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 ligquid 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} 1is obtained by using GC-TOFMS,

(14) the highly polyunsaturated fatty acid-containing
fat for distribution in a form of a liquid 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 hignly pclyunsaturated fatty
acid-containing fat for distribution in a form of a liguid
according tTo any one of (10} tTo {(14),

(16) the food according to (1%}, where the focd
including the highly polyunsaturated fatty acid-containing
fat for distribution in & form of a liqguid is dressing,

(17) the food accorxding toc (15}, where the food
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including the highly polyunsaturated fatty acid-containing
faet for distribution ir a form of & ligquid is chocolate,

(18) the food according te (15}, where the food
including the highly polyunsaturated fatty acid-containing
fat for distribution in & form of a liguid 1s shcertening,

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

{20y 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,

{21y & method for suppressing generation of aroma
ingredients cf = food, including using the  highly
polyvunsaturated fatty acid-containing fat for distribution
in a form of 2 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 &
liguid according to any one of (10} toc (14), including
adding a water-scluble tea pclyphenol te an agueocus meaium,
and adding the wzter-soluble tea pclyphencl in a solution

state te a fat.
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The present invention enables to obtain a
polyunsaturated fatty acid-containing fat which is improved
in oxidetion 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

inventicn, containing 30% by weight to 80% by weight of «

linolenic acid 1in a constituent fatty acid composition
enables to obtain a polyunsaturated fatty acid-containing
edible vegetable fat which is improved 1n oxidation
stability by an easy method and has a goocd 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
polvunsaturated fatty acid-containing edible vecetable fat
of the present invention may be used in intended use other
chan food use. Specifically, the fat may be utilized in
nmedicaments, cosmetics, pet foods, and guasi-drugs, and for
such intended use, and enables tc provide a polyunsaturated

f

j41]

tty acid having hicgh heaith superiority, without

enerating an oxidized o0il odor and a peroxide which

®

[t

adversely influences on health over a long period of time.

Also, a highly polvunsaturated fatty zacid-containing
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fat, as another aspect of the present invention, containing
a nighly pelyunsaturated fatty acid-containing fat
containing a fatty acid having five or more double bonds in
a constituent fatty acid composition, and a specified

amount <¢f a water-soluble tea polyphenol, and having
predetermined aroma ingredient analysis values 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
stapbility equal to that of soybean oil, 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 o©il odor and a. percxide 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 wuse range in a liguid state.

m

Specifically, it 1is pecssikle to obtain an emulsion by using
“he highly polyunsaturated fatty acid-conteining fat of the
present invention, to process the fat into a powder or a
capsule, or the like; and the pressnt invention may be

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

approved in USA.

Moae 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 oil, animal fat, vegetable fat, and microorganism-
produced Zat, and at least one kind may be used.

[00624]

in The present invention, a water—-soluble tea
polyphenocl 1s used. Oil-soluble antioxidant such as
tocopherol; water-soluble polyphenol such as rosemary
extract and candleberry extracc; and water-solublie
antioxidant substance such as ascorbic acid, may pe used in
cembination with the water-soluble tea colyphencl in such a

range that the desired function ¢I 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 polyphencl
containing no oil-soluble fraction in a tea extract. This
1s because the oil-soluble fraction 1in the tea extract
contains ingredients of bkitterness and astringency. An
example of a preferable methed of obtaining the water-
soluble tea polyphenol containing no oil-soluble fraction
may include a method of extraction from tea leaves by using
an aguecus medium such as hot water or alcohol. A more
preferable example thereof may include agueous solution
extraction. By performing extraction not using an organic
solvent but using an agueous solution, a water-soluble tea
polyphenol containing almost no oil-soluble fraction may be
obtained. It is known that a water-socluble tea polyphenol
contains catechins as a main ingredient, and as
representative catechins, eight kinds of catechins are

catechin include

[

present. Examples of gallat
epigallocatechin gallate, epicatechin gallate, catechin
gallate, and gallocatechin gallate. Examples of free
catechin include epigallocatechin, epicatechin, catechin
znd gallocatecnin. The water-soluble tea polyphencol alsc
includes oxidized polyphenols which are generated from the

fermentaticn state of <tea leaves, 1in addition to the
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catechins. In the present invention, it 1is preferable to
use a water-soluble tea polyphencl 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 1is used.
And, most preferably, a water-soluble product which has noct
been adjusted with an emulsifier etc. is used. Examples of
a preferable water-soluble tea polyphencl-containing
compcsition include product name: Sunphenon, manufactured
by Taiyo Kagaku Co., Ltd.; and product name: Sunfood,
manufactured by Mitsubishi-Kagaku Foods Corpcration. Since
the composition may ke 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 1s preferable that the water-soluble tea
polyphencl-containing composition contains 50% or more of
the water-soluble tea polyphenocl.
[0026]

CDM (Concductmetric Determination Method} stability Iis
a value showing &an oxidation stapility of fazt. As used
herein, a vaiue o¢btained from CDM stapility test I1s an
index of evaluation of oxidation stability as "CDM
stakilizy time". Longer CDM stability time shows more

excellent oxidation stability. As used hereir, a method
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for testing CDM stability is based on the method of the
JCCS Standard Methods for the Analysis of Fats and Oils
2.5.1.2-1¢96. More specifically, Zat 1is put into a
reaction vessel and clean ailr is fed intc 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. Polyglyceroli-
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
manuiactured by Riken Vitamin Co., Ltd., SY Glyster CRS-73,
and SY Glyster CR-ED manufactured by Saxamoto Yakuhin Kogyo
Co., Ltd., and Sunsoft 818H manufactured by Talyo Kagaku
Co., Ltd.

[0028]

j,‘_
o
<
o
Q
o
e
)
o
—
W

(1) Polyunsaturated fatty acilid-contairing edib
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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 « linolenic acid in a constituent fatty
acid composition. Exaﬁples of such fats include linseed
oil, perilla cil (shiso oil}, lallemantia oil, basil seed
0il, sweet rocket oil, and camelina oil. And, a preferable
fat in view of a supply amount is linseed oil or perilla
cil (shisc oil).

{0029]

In the polyunsaturated fatty acid-containing edible
vegetable fat of the present invention, the content of a
water-soluble tea polyphenol 1is 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 1f the

1

content exceeds 4000 ppm by weight, this content may be

inefficient in some cases in compariscen with the resulting

effect, and therefore, it 1s not preferable.
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In the polyunsaturated fatty acid-containing edible
vegetable fat c¢f the present invent-on, the content <¢i an
errulsifier is preferably 150 ppm by weight te 4000 ppm by
welght, 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 1if the content of the emulsifier exceeds
1.5 times the ccntent of the water-soluble tea polyphenol,
this content may be inefficient in some cases in comparison
with the resulting effect, and therefore, it 1s not
preferable. In 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
fcr the polyunsaturated fatty acid-containing edible
vegetable fat, the content of the emulsifier 1g further
pvreferably 400C ppm cr less, and most preferably 25000 cpm
or less.

[0031]

ha  volyuns: at Ty cid~containin edible
The volyunsaturated fatoy acid-contain d
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vegetable fat of the present invention has a P/8 wvalue

T

v the folliowing method of preferably 0.8 or more,

14

o

obtained

(

and more preferably 1.0 or more:

CDM stability time of the polyunsaturated fatty acid-

]

containing edible vegetable fat,
S: CDM stability time of refined soybean oil to which nc

antioxidant substance is added.

The content of the water-soluble tea polyphencl in the
whole o©0il of & food containing the polyunsaturated fatty
acid-containing edible vegetable fat 1s preferably 30 ppm
by weight tc 3000 ppm by weight, and more preferably 30 ppm
by weight to 100C ppm by weight.

[00633]

A method-of obtaining the polyunsaturated fatty acid-
containing edikble vegetable fat of the present invention is
not particularly limited, as long as the water-soluble tea
polyphencl can be dispersed in the feat. For obtaining the
polyvunsaturated fatty acid-containing edible vegetable fat
contalning the water-scluble tea polyphenol, for example,
an agueous solution dissclving 1% by weight of a water-
sclukle tea pclyphenol-centaining compositicn 1s prepared;
2 predetermined amount of the solution 1s added into the

fat; and then, the mixture is treated for 15 minutes to 1

hour while stirring under reduced pressure conditions c<f 50



[

A

Ny

L

CA 02930510 2016-05-12

to 180°C and 0.5 to 100 torr to perform sufiicient
dehydraticn to obtain an edible fat contalning water-
soluble tea polyphenol. The concentration of the agusous
sclution of the water-scluble tes polyphenol-containing
composition 1s 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 agueous 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 1s 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 polyphencl in the fat is
reduced, and therefore, it 1s not preferable. The
temperature is preferably 50 to 180°C, and i1f the
temperature is lower than 50°C, a long time is needed for
removing water, and therefore, it L1s not presferable. In
the reduced pressure conditions, 0.5 to 100 torr 1is

preferable, &and the pressure 1is preferably low as much as

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

~he volyunsaturated fatty zacid-containing edible vecetable
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£t 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,
& 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 ccoled drum,
solidifying the fat, and scraping the resultant; and a
spray drying method of spraying and drying an cil-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 oil of refined palm o©il which has
been warmed to 70°C for complete melt is mixed with S parts
of the polyunsaturated fatty acid-containing edible
vegetable fat of the present 1nvention; the mixture is
stirred well aznd flown on a ccoled drum; the solidified fat
obtained is scraped, ground, and thereafter, passed through

a 10 mesh sieve to cbtzin a powdery fat. Alternatively, a

[N

poiyvunsaturated fatty acid-ccontailning edible vegetable fat
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dissolving emulsifier such as lecithin and glycerol fatty
and acid ester, or a fat cbtained Dby mixing a
polyunsaturated fatty acid-containing edible vegetable fat
with another edible fat is mixed with an agueous phase
dissolving a protein such as sodium caselnate and a
saccharide such as dextrin; an oil-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 in which the conventional polyunsaturated
fatty acld-containing edible vegetable fat is hardly used.
Examples of preferable intended use include mayonnailse,
dressing, margarine, shortening, creamn, chocolate, frying

oil, spray oil, frozen dessert, baked confectionery ({(cookie

cracker, food bary, capsule, powder, and other fat-
processed focds. From the viewpoint of effective intake of

o linclenic acid, examples cf more preferable intended use
include mayonnalse, dressing, margarine, snortening, cream,
sand cream, chocolate, frozen dessert, baked ccniectionery
{cookie, cracker, food bar), and capsule. It is preferable

that 5% or nmor cZ the polyunsaturated atty acid-

»
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containing edible vegetable fat of the present invention is

(1)

contained in a at of Ioods. 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 is
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.
[6038]
{2) Highly polyunsaturated fatty acid-containing fat
Another example of the polyunsaturated fatty acid-
containing fat includes a highly pe¢lyunsaturated fatty
acid-containing fat, and in 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 nct particularly
limited, and examples therecf include docosahexaenoic acid
(DHA; C2z:¢€), eicosapentaencic acid (EPA; C20:5), and
docosapentaenoic acid (DPA; Czz:%o). The highly
polvunsaturated fatty acid-containing fat of the present
invention has a water content of preferzkly 5% by weight or
iess, zand more preferzkbly 2% by weight or less, and has a

fezture that it is a highly pclyunsaturated fatty acid-
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containing fat which is liquid likewise an ordinary edible
0oil such as soybean o¢il and rapeseed ©1l even when 1t is
not an emulsified product, and which may be distributed at
normal temperature.

[0039]

The highly polyunsaturated fatty acid-containing fat
cf 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. 0On the other hand, when
the content exceeds 10000 ppm by weight, the taste and
color tone of the tea polyphenol may be intense 1in some

cases, and therefore, 1t 1is nct preferable to be used in

The highly pclyunsaturated fatty acid-containing fat
of the present inventicon has an A/S value, obtained by a
method below, ¢ preferzbly 0.8 or mocre, more preferably

1.0 cr more, and further preferably 1.2 or more:
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Ac: CDM stability time at 1007 C of highly
polvunsaturated fatty acid-containing fat,

S: CDM stability time at 100°C of refined scybean oil to
which ne antioxidant substance 1is aaded.

[(0041]

The content of an emulsifier in the highly

“polyunsaturated fatty acid-containing fat c¢f 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 polyphenol. In addition, the content of
the emulsifier is preferably 250 to 20000 ppm by weight,
more preferably 250 to 16000 ppm by weight, and Zfurther
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 cof foods is not obtained.

[0042]

A method of obtzining the highly polyunsaturated fzatty

acid-containing fat of the present invention 1s not
particularly limited, &as long as tne water-soiunle tea
pclyphencl may be dispersed in the fat. For example, a

method including dissolving a water-soluble tea polyphenol-

containing compcesition to prepare an aguecus solutlon; and
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adding z predetermined amcunrnt of the agueous sclution into
a Zat, followed by stirring may be performed for obtaining
the highly polyunsaturated fatty cid-containing fat
containing water-scluble fea polyphenol.

[0043]

An organic compound which raises a problem of
oxidization is subjected to identification and
gquantification, and a method c¢f ©preparing a hichly
polyunsaturated fatty acid-containing fat which is used in
the same manner as an crdinary edible fat and has little
oxidative rancidity is studied; A preferable aspect of the
highly polyunsaturated fatty acid-centaining fat of the
present invention is obtained by setting a value to 7 or
less, preferably S5 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 averacge amount of nine aroma

ingredients (Z-Heptenal, 2,4-Nonadienal, 2,4-Heptadienal,

2,5-0Octadien-2-one, Z2-Butenzal, 3,4-Pentadienal, z,2-
dimethyl, 1-Penten-3-one, 2,4-Hexadienal, 2/(5H)-Fureanone,
S—-ethyl) wnlch influence a taste of the hZghly

polyunsaturated fatty acid-containing fat by an average
amcunt of two aroma ingredients {(Fhencl and Tecluene). When

the value exceeds 7, an off-flavor becomes intense, and it
14 1
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becomes difficult “c use the fat in foods. ihe resulting
highly polyunsaturated Zfatty acild-containing fat has the

same preservaticn stability as that of an ordinary edible

7t

vsis

bt

fat, and has little oxidative rancidity. Any ana

Ié

method may be used as long as the predetermined organic
compounds may be subjected to identification and
guantification, but a preferable analysis method of aroma
ingredients uses peak areas in the GC-TOFMS method from the
viewpolints that presumption of the composition cf detected
ingredients may be performed in a relatively simple way by
measurement of a precise mass, and that the measurement may
pe performed simultaneously with mass spectrometry by
connecting to a sniffing device. The GC-TOFMS means a Time
of Flight Mass Spectrometer, and 1is an analysis device for
ionization under high vacuum using an electron ioconization
(ET) method, and obtaining a mass spectrum of a compound
with use of the fact that a time of tflight per a constant
distance is different depending on a mass of an ion which
has been accelerated by the electric field.
{00443

The highly polyunsaturated fatty acic-containing fat

of

ct

he present invention is evaluated to have a gecod taste

[}

in senscry evaluation, and may be used in various foods in
which the conventional highly polvyunsaturated fatty acid-

containing fat 1is hardly used. Examples of preferablie
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intended use inciude dressing, shortening, margarine,
chocolaze, frozen dessert, frying 0il, 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 cof examples ¢f the present inventicn. In the
examples, both of & and part mean a weight basis.

[0C46]

(Study in 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-solublie
tea polyphencl, Sunphenon 3805 manufactured by Taiyc Kagaku
Co., Ltd. 1is wused as a water-soluble tea polyphenol-
containing composition. The content of a water-soluble tea
polyphenocl in a fat for confectionery was calculated on the
assumption that <the content of the water-scluble tea
pclyphencl in the water-solukle tea pelyphenol-containing
compesition is 80% by weight from the fact that the content

the water-soluble polyphenol in the water~socluble tea

Fh

C



10

CA 02930510 2016-05-12

(¥9)
[Sa}

polyphenol-containing compesition is 80% by weight or more.
Ls the polyunsaturated fatty acid-containing ediblie
vegetakle fat, linseed o0il manufactured by Summit O0il Mill

+

Co., Ltd. or perilla oil manufactured by Asahi and Co., Ltd.

is used. The content ¢f o linclenic acid in the former is
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
{(preduct name: Sunphenon 905, manufactured by Taiyo Kagaku
Co., Ltd.) was added to water to prepare an aqueous
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

oil (product name: Linseed 0il, manufactured by Summit 0il

N

Mill Co., Ltd.) which had been warmed to 50°C, further, )
g of the agueous sclution dissolving 10% by weight of the
water-soluble tea polyphenol-containing compesition was
added, and the mixzture was stirrsd with a homomixer (TK
ROBO MIX: manufactured by Teckushu Kika Kogye Co., Ltd.)

under 1000C rpm = 10 minutes. Thereafrer, under reduced

pressure conditions of 50°C and 10 torr, the mixture was
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subjected to gcehydration treatment for 30 minutes while
stirring to obtain polyunsaturated fatty acid-contalning
edible vegetable fat A containing 200 ppm by welght 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 903, manufactured by Taiyo Kagaku
Co., Ltd.) was added to water to prepare an agueous
solution dissolving 10% by weight of the water-soluble tea
polyphencl-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
oil (product name: Linseed Cil, manufactured by Summit 0il
Mill Co., Ltd.,) which had been warmed tc 50°C, further,
3.75 g of the aqueous solution dissolving 10% by weight of
the water-soluble tea pclyphencl-containing composition was
added, and the mixture was stirred with a homomixer (TK
ROBO MIX: manufactured by Tokushu XKika KXogyo Co., Ltd.)
under 10000 rpm x 10 minutes. Thersafter, under reduced
pressure conditions of 50°C and 10 torr, the mixture was
subjected tc¢ dehydration treztment for 30 minutes while

stirring tc¢ obktain polyunsaturated Zfatty acid-containing
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edible vegetable fat B containing 300 ppm by weight of
water-soluble tea pclyphenol and 300 ppm by welight 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 Talyo Kagaku
Co., Ltd.} was added to water to prepare an agueous
solution dissolving 10% by weight of the water-soluble tea
polyphenol-containing composition. Then, 0.9 g of an
emulsifier (Poem PR-100, manufactured by Riken Vitamin Co.,
Ltd.) was added and dissolved to 1 kg of refined linseed
cil (product name: Linseed 0il, manufactured by Summit Oil
Mill Co., Ltd.) which had been warmed to 50°C, further,
11.25 g of the aqueous solution dissclving 10% by weight of
the water-soluble tea polyphenol-containing composition was
added, and the mizxture was stirred with a homomixer (TK
ROBO MIX: manufactured by Tokushu Kika Kogyo Cec., Ltd.)
under 1000C rpm x 10 minutes. Thereafter, under reduced
pressure conditions of 50°C and 10 torr, the mixture was
subjected toc dehydraticn treatment for 30 minutes while
stirring tc obtain pclyunsaturated fatty acid-containing
edible vegetable fat ¢ containing 900 ppm by weight of

water—-scluble tea polyphencl and 900 ppm by weight oI

o]
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emulisiflier.
[0050]
<Method for preparing pclyunsaturated 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 aqueous
solution dissolving 30% by weight of the water-soluble tea
polyphenol-containing composition. Then, 1.8 ¢ of an
emulsifier (Poem PR-100, manufactured by Riken Vitamin Co.,
Ltd.) was added and dissolved tce 1 kg of refined linseed
oil (product name: Linseed 0Oil, manufactured by Summit Oil
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 Kogyoe 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 minuies while
stirring to obtain polvunsaturatec fatty acid-containing
edible vegetable fat D containing 1800 ppm by weight of
water-soluble tea volyphencl and 1800 ppm by weight of

emulsifier.
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<Method for prevaring polyunsaturated fatty acid-contzaining
edible vegetable fat E>

A water-soluble tea polyphenol-ccntaining composition
{procduct name: Sunphenon 9038, manufactured by Taiyo Kagaku
Co., Ltd.) was added to water to prepare an agqueous
solution dissolving 30% by weight of the water-soluble tea
polyphencl-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 O0il
Mill Co., Ltd.) which had been warmed to 50°C, further,
12.5 g of the agueous 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 106 minutes. Thereafter, under reduced
pressure conditions of 50°C and 10 torr, the mixture was
subjected to dehydraticn ftreatment for 30 minutes while
stirring to obtain pelyunsaturated fatty acid-containing
edible wvegetable fat E containing 3000 ppm by weight of
water-soluble tea polypherol and 3000 ppm by weight of
emulsifier.
[0052]

<Method for preparing polyunsaturated fatty acid-containing

H

tyy

edible vegetable fat >
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A water-solukle tea pclyphenoi-containing composition
(product name: Sunphenon 905, manufactured by Taiyo XKagaku
Co., Ltd.) was added to water fc prepare an agqueous

solution dissolving 10% by weight cf the water-soluble tea

Hy

polyphencl-containing composition. Then, 0.9 g o an
emulsifier (Poem PR-100, manufactured by Riken Vitamin Co.,
Ltd.) was added and dissolved to 1 kg of perilla oil
(prpduct name: Perilla ©il, manufactured by Asahi and Co.,
Ltd.) which had been warmed to 50°C, further, 11.25 g of
the agueous 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 F containing 9200 ppm by weight of water-
solupble teaz polyphenol and 800 ppm by weight of emulsifier.
[0053]
<Method for preparing polyunsaturated fatty acid-containing
edible fat G>

A water-solubkle tea polyphencl-containing composition
‘product name: Sunphenon 90S, manufactured by Talyc Kagaku

Co., Ltd.) was added tc water to prepar

(]

an dgueous
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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 linseced
0il (product name: Linseed Oil, 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 polyphenocl-ceontaining composition was
added, and the mixture was stirred with a homomixer (TK
ROBO MIX: manufactured Dby 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 pclyphenol and 100 ppm by weight of
emulsifier.
[G054])
<Method for preparing polyunsaturated fatty acid-containing
edikble vegetable fat H>

2 water-soluble tea polyphenol-containing composition
{product name: Sunphenon %08, manufactured by Taiyc Kagaku
Co., Ltd.) was added tc water to prepare an agueous
solution dissolving 10% by weight of the water-scluble tea

polyphenol-containing compcsitiocon. Then, 6.0 ¢ of an
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emulsifier (Poem PR-100, manufactured by Riken Vitamin Co.,
Ltd.) was added to 1 k¢ c¢i refined linseced oil ({product
name: Linseed ©il, manufactured by Summit 0il Miil Co.,
Ltd.} which had been warmed to 50°C, further, 11.25 g of
the agueous 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 polyvunsaturated 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 evaluatiocn of polyunsaturated fatty
acid-containing edible vegetable fat

The taste was evaluated by a smelling sense and taste
sense of 10 panelists intc ranks "5, 4", "3", "Z2", and
"1" in order of excellent tc poor taste, end the average
evaluation point was assumed to be an evzluation result.
Four point or more was judged &s acceptable. The fat was
evaluated immediately after preparation, and after

preservation at 40°C for 2 weeks under lignht 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 in 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 value
was described as a reference value.

[0056]
(Evaluation of oxidation stability of polyunsaturated fatty
acid—coﬁtaining edible vegetable fat)

A P/S value was calculated by the following method,
and oxidation stability was compared and evaluated by using
a CDM stability time as an 1ndex:

P: CDM stability time of the polvunsaturated fatty acid-
containing edible vegetable fat,
5: CDM stability time of refined scybean o1l to which no
antioxidant substance is added.

(6057

fan—
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The pclyunsaturated fatty acid-containing edible
vegetakble fat A was used as an edible fat as 1is. This
edible fat was evaluated according to the above-described
method.
[0058]
(Example AZ)

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 is. 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.

[00e1]
(Example A5

The peclyunsaturated fatty acid-containing edible
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vegetable fat E was used zs an =dible fat zs is. This
edible fat was evaluated according to the above-described
method.

[0062]

{Example A¢€)

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

[0063]
(Comparative Example Al)

Linseed o0il (preduct name: Linseed 0il, manufacture by
Summit 0il Mill Co., Ltd.) was evaluated according to the
above-described method.

[0064]
{(Comparative Example AZ)

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 acld-containing edible
vegetable fat H was used as an ecible fat as 1is. This

edible fat was evaluated accocrding to the zbove-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 L.
Additionally, the CDM stability time of refined soybean oil
with no antioxidant substance {product name: Daizu
Sirasimeyu N, manufactured by Fuji ©€il Co., Ltd., «
linolenic acid content 5%) is also shown.

(0067}
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[00e8]

(Discussion of Table 1;

« In Examples Al to A5, the P/S value was (.9 or more, and
oxidation stability equal to that of the soybean oil was
obtained.

+ In Examples Al to A¢ in which the oxidation stability 1is
equal to that of soybean, a taste was good as being score 4
or more in 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 22, the P/S wvalue was 0.7,
resulting in that the oxidaticn stability was lower than
that of the scybean 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

¢}
1
jol
purs
)
O
w

cxidative rancidity of the fat was felt, and tnh
not acceptzable.

+ In Comparative Example A3, Zrom 1immediately after
preparation, an off-taste derived from the emulsifier was
felt, and the fat was not acceptable.

:0089]
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(Example A7)

Polyunsaturated fatty aclid-containing edible vegetable fat

B £5 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 oily phase part obtained by mixing a fat and an
emulsifier, and an aqueous 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 driexr (B290 manufactured
by Nihon BUCHI).

A powdery fat after preparation had no odor, and a
gcod taste.

[0070]

{Comparative Example 24}

Linseed o©il (procduct name: Linseed 011, manulfactured by
Summit ©il 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 caseinat 8 parts

An oily 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 ROBG MIX:
manufacture by Tokushu Kika Kogyo Co., Ltd.) at 8500 rpm
for 5 minutes, homogenized at a homogenization pressure of
lSOAKg/cm2 using a homogenizer (manufacture by Fukao Seiki
Co., Ltd.), and spray-dried at a hot air temperature of
175°C using a spray dryer (B290 manufactured by Nihon
BUCHI) .

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

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

Mayonnaise containing a polyunsaturzted fatty acid is
obtained by using the polyunsaturated fatty acid-containing
edible vecgetable fats A toc F in the whole amount of a fat
part according to the fcllowing mayonnalse formulation, and

employing a colloid mill.
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Mayonnaise formulation

Fat 70.C parts
Yolk 15.0 parts
Vinegar 12.5 parts
Common salt 2.0 parts
Seasocning 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 fcrmulation

Oily phase 82 parts
Aqueous phase 18 parts
Stearic acid-based mcnoglyceride 0.3 parts
Soybean lecithin 0.3 parts
Purified szlt 1.0 part

o8}
o

T
[
=
-+
]

Skimmed milk powder
1007273

(study in highly polyunsaturated fatty acid-containing fat)
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<Preparation of righly pclyunsaturated fatty acid-
containing fat>
In preparation of a highly polyunsaturated fatty acid-

containing fat containing a tea polyphenol, Sunphenon 903

o)

manufactured by Taiyo Kagaku Co., Ltd. is used as a tea

polyphencol-containing composition. The content of a tea

1)

polyphenol was calculated on the assumption that the
céntent of the tea polyphenol in the water-soluble tea
polyphencl-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 1is
80% by weight or more.
[0074]
<Composition of fatty acid in fat to be wused and
preparation method>

Sardine o0il (manufactured by Yokozeki €il & Fat
Industries Co., Ltd.), tuna oil (manufactured by Yockozeki
0il & Fat Industries Co., Ltd.), and refined soybean oil
with no antioxidant substance (manufactured by Fuji 011 Co.
Ltd.} were used. B fatty acid having five or mocre double

ach oil

]

bonds was 15.4%, 29.0%, and 0.0%, respectively.
was rapidly used after being subjected to purification step.
{0075]

<Method fcr preparing highly polyunsaturated fatty acid-

containing fat A>
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A tea polyphenol-containing composition {product name
Sunpnenon 908, manufactured by Taivo Kagaku Co., Ltd.} was
added tc water to prepare an agueous 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 Kogyc 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.) undexr 10000
rpm x 5 minutes, to obtain highly polyunsaturated fatty
acid-containing fat A containing 2000 ppm by weight of tea
polyphencl.

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

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

50% by weight of the tea polyphenol-centaining composition.

Then, 2.0 g o¢f an emulsifier (SY Glyster CRS-75,
marnufactured by Sakamoto Yakuhin Xogye Cc., Ltd.} was added

I}

and dissolved to 98C g of sardine oi_., ZIurther, 5.0 g ot

M

the agqueous sclution dissolving 50% by weight of the tea
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polyphenol-containing compesition was added, and then water

was added so as to make the total amount 1000 g, and the
mixture was stirred with & homomixer (TK RORO 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 ©0S, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an agueous solution dissolving
50% by weight of the tea polyphenol-containing composition.
Then, 2.0 g of an emulsifier (8Y Glyster CRS-75,
manufactured by Sakamoto Yakuhin Kogyc Co., Ltd.) was added
and dissolved to 980 g of sardine oil, further, 10.0 g of
the agueous soluticn dissclving 50% by weight of the tea
pclyphenol-containing composition was added, and then water
was added so as to make the total amount 1000 g, and the
mixzxture was stirred with & homomixer {TK RCBO MIX:
manufactured by Tokushu Kika Kogyo Co., Ltd.) under 10C00
rpm x 5 minutes, to obtain highly polyunsaturated fatty

cid-containing fat C containing 4000 opm by weight of tea

o}

polyphencl.
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<Method for preparing highly polyunsaturated fatty a
containing fat D>

A tea polyphenol-containing composition ({product name
Sunphenon 903, manufactured by Teiyo Kagaku Cc., Ltd.) was
added to water to prepare an aqueocus 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 Kogyc Co., Ltd.) was added
and dissclved 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 %08, manufacturecd by Taiyo Kagaku Co., Ltd.} was
added to water to prepare an acgueous solution dissolving

50% by weight of the tea polyphencl-containing composition.
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Then, 2.0 ¢ of an emulsifier {3Y Glyster CRE-T5,
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
polyphencli-containing composition was added, TBHQ (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 amcunt 1000 g, and the
mixture was stirred with a ‘homomixer (TK ROBC MIX:
manufactured by Tokushu Kika Kogyo Co., Ltd.) under 10000
rpm * 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 pclyunsaturated fatty acid-
containing fat F>

A tea polyphenol-containing compesition (product name
Sunphenon 90S, manufactured by Taivo Kagaku Co., Ltd.) was
added tc water to prepare an aquecus solution dissolving
50% by weight of the tea polyphenol-containing compcsition.
Ascorbic acid (reagent, manufactured by Wako Puzre Chemical
Tndustries, Ltd.) was added to water te prepare an agueous

=

solution dissclving 20% by weight of the ascorbic acid.

o

ier

Fh

Then, 2.0 g of an emulsi SY CGlyster CRS-7

7
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manufactured by Sakamoto Yakuhin Kegyo Co., Lid.) was added

ot

and dissolved to 3980 g of sardine cil, further, 5.0 g of
the agueous sclution dissolving 50% by weight of the tea
polyphencl-containing composition added, further, 10.0 g of
the aqueocus 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 2 homomixer (TK ROBC MIX: manufactured by Tokushu Kika
Kogyo Co., Ltd.) under 10000 rpm » 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 cf
soybean oil, 2.0 g of an emulsifier (8Y Glyster CRS-75,
manufactured by Sakamoto Yakuhin Kogyc Co., Ltd.) was added
and dissclved, further, 1.5 g of an agueous solution
dissolving 50% of weight o a tea poclyphenol-containing
composition waes =added, and then water was added soc as to
make the total amount 1000 g, and the mixture was stirred
with & homomixer (TK ROBO MIX: manufactured by Tokushu Kika
Kogye Co., Ltd.) under 10000 rpm x 5 minutes, tc obtain

highly polyunsaturatead fatty acid-containing fat G
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containing 600 ppm by weight of tea polyphenol.
[0C82]
<Method for preparing highly polyunsaturated Iatty acid-
containing fat H>

To 980 g of sardine oil, 2.0 ¢ of an emulsifier ({SY
Glyster CRS-75, manufactured by Sakamotc Yakuhin Kogyo Co.,
Ltd.) was added and dissolved, thereafter, water was added
so as to make the total amount 1000 g, znd the mixture was
stirred with a homomixer (TK ROBO MIX: manufactured by
Tokushu Kika Kegyo 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 tocopherocl
(product name E-mix D, manufactured by Eisai Co., 1ltd.) was
added, thereafter, water was added so a&s toc make the total
amount 1000 g, and the mixture was stirred with a homomixer

(TK ROBC MIX: manufactured by Tokushu Kika Kogyc Co., Ltd.)

under 128000 rom x 5 minutes, to obtain highly
polyunsaturated fatty acid-containing fat I containing 1500

ppom 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 rpm x 5 minutes, to obtain highly
polyunsaturated fatty acid-containing fat J containing 200
ppm by weight of TBHO.
[0085]
<Method for preparing highly polyunsaturated fatty acid-
containing fat K>

A tea polyphenol-containing composition (preduct name
Sunphenon $0S, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an aqueous solution dissolving
50% by weight c¢f the tea polyphenol-containing composition.

r CR

W

-75,

4]

an emulsifier (3Y Glyst

h

Then, 2.0 o] 0

)

marufactured by Sakamoto Yakuhin XKogyoe Ce., Ltd.] was added
and dissoclved to 960 g of sardine oil, further, 5.0 g of

the agueous soclution dissclving 5C% by weight of the tea

pelyphenol-containing compositicn was  added, and the
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mixturs was stirred with a homomixer {TK  ROBO  MIX:
manufactured by Tokushu Kika Kogyo Co., Ltd.) under 100CC

rpm x5 minutes, to obtain highly polyunsaturated fatty
acid-containing fat K containing 2000 ppm by weight of tea
polyphenol.
[008¢6]
<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 agueous solution dissolving 50% by
weight of the tea polyphenocl-containing composition was
added to 980 g of sardine oil, thereafter, water was added
so as to make the total amount 1000 g, and the mixture was
stirred with a homomixer (TK ROBCO MIX: manufactured by
Tokushu Kika Kogyo Co., Ltd.) under 100C0 rpm x 5 minutes,
to obtain highly polyunsaturaeted fatty acid-containing fat
L containing no emulsifier but containing 2000 ppm by
weight cf tez polyphencl.
[(0087]
<Method Zfor preparing highly polyunsaturated fatty acid-
containing fat M>

A tea polyphenol-containing compcosition (prccuct name
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Sunphenon 908, manufactured by Taiyo Kagaku Co., Ltd.} was
added to weater to prepare an agueous 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 c¢il, 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 Zatty acid-
containing fat N>

To 980 g of sardine oil, 2.0 g of an emulsifier (SY

Glyster CRS3-75, manufactured by Sakamotc Yakuhin Kogyo Co.,

Ltd.) was added and dissolved, further, 2.0 g of a tea

poiyphenol preparation (product name Sankato:i, 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 & homomixer (TX RCBO MIX:

manufactured by Tckushu Kika Kogyo Co., Ltd.}; under 10000
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rpm x 5 minutes, to oktain a highly polyunsaturated Zfatty
acid-contzining fat N containing 2000 ppm by weight of tea
polyphenol preparation.
[0082]
<Method for preparing highly polyunsaturated £fatty acid-
containing fat O>

To 980 g of sardine oil, 2;0 g of an emulsifier (8Y
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 pclyunsaturated fatty
acid-containing fat O containing 10000 ppm by weight of tea
pclyphenol preparation.
100901
<Method for preparing highly polyunsaturated Zatty acid-
containing fat P>

To the mixture of 500 g of sardine oii and 480 g of
soybean oil, 2.0 g of en emulsifier (3Y Glyster CRS-75,
manufactured by Sakamotce Yakuhin Kogyo Co., Ltd.) was added
and dissoclved, thereafter, water was added so as to make

the total amount 1000 g, and the mixture was stirred with a
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nomomixer (TK ROBC MIX: manufactured by Tcockushu Kika Kogyo
Co., Ltd.} under 10000 rpm x 5 minutes, to obtain highly
polyunsaturated fatty acid-containing fat 2.
{0091]
<Method fer preparing highly polyunsaturated £fatty acid-
containing fat Q>

A tea polyphenol-containing composition (product name
Sunphenon 903, manufactured by Taiyc Kagaku Co., Ltd.) was
added to water to prepare an agueous 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 Kegyo 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 thé tea
polyphencl-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 RCBO MIX:
manufactured by Tokushu Kika Kogyce Co., Ltd.) under 10000
rpm » 5 minutes, to obtain highly polyunsaturated fatty
acid-containing fat Q containing 4000 ppm by weight of tea
pclyphenol.
[(0092]
<Method for vpreparing hichliy polyunsaturated fatty acid-
containing fat R>

A tea polyphencl-containing compeosition (preduct name
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Sunphenon 903, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an agueous solution dissolving

50% by weight c¢f the tea polyphencl-centaining composition.

il

3

Then, 2.0 g of an emulsifier (SY Glyster CRS-75,
manufactured by Sakamoto Yakuhin Kogyo Co., Ltd.) was added
and dissolved to 280 g of tuna oil, further, 20.0 g of the
agueous sclution dissolving 50% by weigh£ 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.
100931
<Method for preparing highly polyunsaturated fatty acid-
containing fat S>

A tea polyphenol-containing composition (product name
Sunphencn ©0S, manufactured by Taiyo Kagaku Cc., Ltd.) was
added to water to prepars an aguecus solution dissolving

50% by weight of the tea polyphencl-containing composition.

oo

y

¥

Then, 580 ¢ of soybean oil was added to 400 g ci tuna oil,
and 2.0 of an emulsifier (8Y Glyster CRS-75, manufactured
by Sakameto Yakuhin  Kogyo Co., Ltd.) was added and

dissclved —¢ the mixed oill, further, 5.0 ¢ ¢Z the agueous
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sclution dissolving 50% by weight of the tea polyphencl-
containing composition was added, and then water was added
soc 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 Zat
S containing 2000 ppm by weight of tea polyphenocl.
[0094]
<Method for preparing highly polyunsaturated fatty acid-
containing fat T>

A tea polyphenol-containing composition (product name
Sunphenon 90S, manufactured by Talyo Kagaku Co., Ltd.) was
added to water to prepare an agueous solution dissolving
50% by weight of the tea polyphenol-containing composition.
Then, 580 g of‘soybean oil 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 dissclving 50% by weight of the tea polyphenol-
containing composition was added, thereafter, 1.5 ¢ 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
amcunt 1000 g, and the mixture was stirred with a homomixer

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

A tea polyphenol-containing composition (product name
Sunphenon 908, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an aqueous scolution 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

dissolived to the mixed oil, further, 5.0 g of the agueous

6]

olution dissolving 50% by weight o¢f 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 100060 rpm x 5 minutes, to obtain highly
polyunsaturated fatty acid-containirng fat U containing Z000
ppm by weight of tea polyphenol and 200 ppm of TBHQ.

[0086]

<Method for preparing highly polyunsaturated fatty acid-



fod
[l

b

[N
wl

CA 02930510 2016-05-12

(a3
~J

containing fat V>

E tea polyphenol-containing composition (product namne
Sunphenon 508, manufactured by Taiyo Kagaku Co., Ltd.) was
added to water to prepare an agqueous solution dissolving
50% by weight of the tea polyphenol-containing composition.
Then, 580 ¢ of soybean oil 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
dissclved to the mixed oil, further, 5.0 g of the aqueous
solution dissclving 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: RMZ1B 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 = 5 minutes,
to obtzin highly polyunsaturated fatty acid-containing fat
V containing 2000 ppm by weight of tea polyphencl, 200 ppm
of TBHQ, 1500 ppm o¢f ascorbyl! palmitate preparation, and
1000 ppm of rosemary extract preparation.
100%97]

<Method for preparing highly pclyunsaturated fatty acid-
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containing fat W>

To 980 g of tuna oil, 2.0 g of an emulsifier (SY
Glyster CRS-75, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.) was added and dissoclved, 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 Cec., Ltd.) under 10000 rpm x 5 minutes,
to obtain highly polyunsaturated fatty acid-containing fat
W,
[0698]
<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 tc water to prepare an agueous solution dissolving
50% by weight of the tea polyphencl-containing composition.
Then, 2.0 g of an emulsifier {SY Glyster CRS-75,
manufactured by Sakamoto Yakuhin Kogyo Co., Ltd.) was added
and dissclved to 9280 g of tuna oil, further, 2.5 g of the
aguecus solution dissclving 50% by weight of the tea
pclyphencol-containing composition was addecd, and then water
was added so as to make the total amount 1000 g, and the
mixture was stirred with a homomixer (TK ROBC MIX:
manrufactured by Tokushu Kika Xogyo Co., Ltd.)} uncer 10000

rpm x5 minutes, to obtein highly polyunsaturated fatty
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zcid-containing fat X containing 1000 ppm by weight of tea
polyphenol.
[0099]
<Method for producing highly polyunsaturated fatty acid-
containing fat Y>

Tc the mixture of 400 g of tuna oil 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
homeomixer (TK ROBO MIX: manufactured by Tokushu Kika Kogyo
Co., Ltd.) under 10000 rpm x 5 minutes, to obtain highly
pelyunsaturated fatty acid-containing fat Y.
[0100]
<Evaluation method>
(1) Method of senscry 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 intc ranks "5", ™4™, "3", "2", and
"1l" in crder of excellent to poor taste, and the average
evaluation point was assumed to be an evalueation result.
Four point c¢r more was judged as acceptable.
(2) Mezhocd of sensory evaluation of fat which has besen
subjected tc preservaticn test

Each o1l which had been stirred under shaking at &0°C
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and 100 rpm in an open system was continuously sampled, and

6]

the taste was evaiuated by a smelling sense and taste sense
of 10 panelists into ranks "5", ©4", "3", "2", and "1" in
ordex of excellent to pocr taste, and the average
evaluation point was assumed to be an evaluation result.
Four point or more was judged as acceptable.
{(3) CDM stebility 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 i1ncrease in oxidation stability of edible fat.
Meazsurement conditions: measurement temperature: 120°C, air
throughput: 20 L/h, 3 g of fat sample was amounted.

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

perform evaluation:

@]
o
m
g
'_v .
Q
juy
—
w3

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

S: CDM stability zTime at 100°C of refined soybean oil
to which no antioxidant substance 1s added.

(4) Aroma analysis method

\)

An analysis was perfcrmed by the fcllowing method with

using GCZ-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
NIS3T likrary by a detected peak averages area of
predetermined aroma ingredients .

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 baked 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 (.32 mm
and ligquid phase film thickness 0.5 pm) was used.
Predetermined aroma ingredients (a);
2~-Heptenal, 2,4-Nonadienal, 2,4-Heptadienal, 3,5-Octadien-
2-one, 2-Butenal, 3,4-Pentadienal, 2,2-dimethyl, l-Penten-
3-one, 2,4-Hexadienal, 2(5H)-Furancne, 5-ethyl
Predetermined aroma ingredients (3
2hencl, Toluene
[01C1]

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

s}

shown 1n Tzble 2.

D
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[0102)
[Table 2]

Ratic of
fatty acid
having 5 oz
more bonds

Examplie Bl Highly polyunsaturated fatty acid-containing fat A 15.3%
Zyample BZ Highiy polyunsaturated fatty acid-containing fat 3 15.1%
Cxample B3 Highly polyvunsaturated fatty aclid-containing fat C 15.1%
Zxample B4 shly polvunsaturated fatty acid-centalining fat D 15.1%
Example BS Highly polyunsaturated fatty acid-containing fat E 15.1%
Example B6 Highly pclyunsaturated fatty acid-centaining 13 15.1%
Example BY Highly polvunsaturated fatty acid-containing G 7.7%
Comparative . L - .

I3 + : ;o o ¥ v f— I 1 . B3
Zxample Bl Highly polvunsaturated fatty acid-contailning fat H 15.1%
Conparative . , . pated fs e L. . . o
Fyample B2 Highly polyunsaturated fatty acid-contalning fat I 15.1%
Comparative . - - -
- para - Highly polyunsaturated fatty acid-containing Zat J 15.1%
Example B3
Comparative . . .. c o -
“O'p? i Highly polvunsaturated fatty acid-containing fat K 14.5%
Example B4
Cemparative : L -

: ighl vuns ted fat ~-containin a 15.1%
Example BS Highly polyunsatura ty acid-contat g fat L 5.1%
Comparative . - - Y

Highly polyunsaturated fatt cid~containing fat M 15.1%
Example BE ighly polyuns £ y aci g fat
Comparative . : s -
7p ,Qtizg Highly polvunsaturated fatty acid-containing fat N 15.1%
Example B7 -
Cemparative . : - - =
Exaipl; Be Highly polyvunsaturated fatty acid-containing fat O 15.1%
Cempa 2 . oo -
e fatty acid-~containing fat P 7.7%
Examp
fatty aczd-centaining rat Q 28.4%
fatty acid-containing fat K 28.4%
0 fatty acid-containing Zat § 1l.€é%
i JHighly pclyunssturated fatty acid-cont fat T 11.6%
Z |Highly polyunsaturated fatty acid-conteining fat U tl.e%
3 |Highly polyunsaturated fatty acid-containing fat Vv tl.6%
: Highly polyunsaturated fatty acid-containing fat W 28.4%
? Highly polyunsaturated fatty acid-containing fat X 28.4%
o
4; Highly polyunsaturated fatty acid-centaining Zat Y il.6%
Adcitives wused in the examples and the comparative
examples and blending amounts thereof are shown in Table 3.
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‘Takle 3}
Content of Other antioxidant
. Content of
tea substances and contents I
_ . Amount of | emulsifier/
polyrhenol thereoi - _ Water
iy . . N emulsifier zea
{FPM by icontent 1s PPM by civphenc:
weight} weight) POLYPhEncL
Fxample E1 20060 - 0.2% 1.0 G.
Example B2 2000 - 06.2% 1.0 1.
Example B3 4060 - 0.2% 0.5 1.
Example B4 8000 - 0.2% 0.3 G.
Examgle RS 4000 TRHQ 200 0.2% 0.5 1.
Examcle BG 2600 Asccrkic acid 2000 0.2% 1.0 1.
Example B7 600 - 0.2% 3.3 1.
Compa?ati?e B _ 0.22 _ 1.8
Exampie Bl
Ccmparative
- h 1 1500 2% - 1.7%
Example B2 Tocophero 5 0.2
Comparative
- TBHQ 200 2% - 1.8%
Example B3 9 0.2% g%
Comparative
N - . . .6%
Fxampie B4 2000 0.2% 1.0 5.6
Comparative a
200 - 0.0% .0 1.8
Example BS coo 0 *
comparative 2000 - 0.7% 3.5 1.1%
Example B6
Comparative Tea pclyphenol
: . 2% . . 6%
Example B7 200 preparation 2000 0 10.0 1.6
Comparative Tea polyphenol
) .2% 2. .
Example B3 1000 preparation 10000 0.2 0 0.8%
Comparative
- 2% - .8%
Example BY 0 1€
Example B8 4000 - 0.2% 0.5 1.3%
= BY 8000 - 0.2% .2 C.8%
B10 2000 - 0.2% 1.0 1.6%
. bscorbyl palmitate 4 N
ample 200 . 2% 1. .43
Example Bil 000 preparation 1500 0.2 0 1.4
Example B12 2000 TBHY 200 0.2% 1.0 1.5%
TBHG 200,
Ascorkbyl palmitate
Fxample B13 2000 preparation 1500 0.2% 1.0 1.3%
Rosemary extract
preparation 1000
Comparative
~ - 2% - ae
Esample B1O 0.2% 1.8
Comparative ~
000 - .23 z2.C .73
Example BLl1: 1009 0 ° “ L7
Compafativi B B 0. 28 B 123
[0105]
mvaluation resuits of a <taste immediately after

the CDM stabilicy time are shown in Table 4.
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'he (DM stability time of refined soyvbean o¢i1l with no

antioxidant substance 1s also shown in Table 4.

aste immadiately COM stability time 2/S
after preparation
Example RI 5.0 20.4 hours 0.3%¢
Example B2 5.0 17.4 hours 0.8
Example B3 4.8 26.2 hours i.2
Example R4 4.3 40.2 hours 1.9
Example BS 4.7 33.0 hours 1.
Example B6 4.5 21.7 hours 1.
Example B7 5.0 17.9 hours 0.
Comparative R
4.4 2.4 b .
Example El hours 0.11
Cemparative 4.4 3.4 hours 0.16
Example BZ
Comparative - -
4. 6. 1rS .31
Example B3 v 5 hour 0.3
Cemparative
Example B4 5.0 10.2 hours 0.48
Comparative
4.7 . urs .
Example BS 12.6 hours 0.58
Comparzative 3.8 17.8 hours 0.84
Example BE
omparati
Compazative 2.4 4.5 hours .21
Exampie B7
tomparative 1.0 17.0 hours 0.80
Example BE
t 4.8 13.¢ hours 0.66
E 4.8 21.5 hours 1.01
E 4.3 32.4 hours 1.53
Example B10 5.0 34 .1 hours 1.61
Example B11 4.9 33.€ hours 1.58
Example B12 4.8 46.% hours 2.21
Exanmple B13 4.6 48.6 hours 2.29
Cemparative 2 .
Erample BLO 2.9 1.2 hours 0.06
Cemparative
g mya_at} s 4.7 8.6 hours 0.41
Examgle Bll
4.5 6.3 hours 0.3C
- 21.2 hours ~
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* Examples BYI tc B3 had a good taste Immediately after
preparation. Fach of Zzamples Bl to B13 had an A/S value
of 0.8 or more, and was akle 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 BS, 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 ¢f the water-scluble 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
ilrritating 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 BRI11, <the content c¢f the water-
soluble tea polyphenol was 1insufficient relative <tc the
amount of the fatty acid having five or more doubkle bonds,
and The &/S value was 0.41, which was less than 0.8.

/B values by GC-TOFMS analvsis, and the results cof
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er 3 days from stirring are
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sensory eva.luation a
shown in Table 5.

[0109]

GC-TOFMS {a/f) Evaluation of taste
After 3 days at 60°C after 3 days at 80°C

Example BI 0.4 L6
Lxample BZ G.4 4.5
Example B3 0.4 4.7
Example B¢ 6.3 4.2
Example BS 0.2 4.6
Example B 0.3 4.3
Example B7 0.4 4.2
Comparative

4 }
Example Bl 646 1.
Cemparative

41.6 1.0
Example B2
Comparative 1.232 1.c
Example B3 :
Comparative B B
Example B4
Comparative B -
Example B5
Comparative N _
Example BE
Comparative _ _
Erxample B7
Comparative _
Example BE
Comparative .

25.5 1
Example B9 < 7
Example BS 0.5 4.5
Lxarple BY 0.4 4.2
Example B10 0.4 4.6
Example Bl1 9.2 a.7
Example B12 0.3 4.8
Example B13 0.2 4.6
Cowparatlye 1.1 1.0
Example BIC
Cemparative ©en

7 ] 4
Example B11 8 3
Comparative 31707 13
Example B12 N o

‘01107
(Discussion of Table §)

+ In the highly polyunsaturated fatty acid-containing fats
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of Example Bl tTo Example B12 in each of which the o/f value

by GC-TOFM3 aralysis after 3 days at 60°C was 7 cr less, a

good result was also obtained in taste evaluation after 3

days at 60°C.

- In Example B4, Example B6 and Example BI13, 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 waterrsoluble tea polyphenol
which was equal to those of Examples Bl and BZ was added,
but the dispersibility of the water-soluble tea polyphenol
was deteriorated, and the effect corresponding to the
acdition amount of the water-soluble tea polyphenol was not
obtained, and therefcore, the preservation test was not

L

performed.

« In Comparative Example B6 to Comparative Example BB,
taste evaluation at the initial stage was remarkably
deteriorated, and the preservation test was not performed.
« In Example B1l, the CDM stability time was equal to that

of EZxamgle B2, but regarding the taste evaluztion after 3

davs at 60°C and the «/f value by GC-TOFMS, more preferable



10

CA 02930510 2016-05-12

results than those of Example B2 were obtained.

* The result of taste evaluation after 3 days at 60°C of
Comparative Example B1l, in which the a/f value by GC-TOFMS
anzlysis 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 using
the polyunsaturated fatty acid-containing fat of the
present invention, generation of an oxidized oil odor and a
peroxide which adversely influences on health may be
suppressed over a long pericd of time. A polyunsaturated
fatty acid-containing fat having high health superiority

can e utilized in foods etc.
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CLAIMS

1. A method for producing a polyunsaturated fatty
acid-containing edible vegetable fat, comprising adding a

5 water—-soluble tea polyphenol to an aqueous medium, and
adding the water—-soluble tea polyphenol in a solution state

to a fat, wherein the polyunsaturated fatty acid-containing
edible vegetable fat comprises 30% by weight to 80% by
weight of o linolenic acid in a constituent fatty acid

10 composition, wherein a content of a water-soluble tea
polyphenol is 150 ppm by weight to 4000 ppm by weight and a
content of an emulsifier is 150 ppm by weight to 4000 ppm

by weight based on the ©polyunsaturated fatty acid-
containing edible vegetable fat, wherein the content of the

15 emulsifier in the fat is 1.5 times or less than the content
of the water-soluble tea polyphenol, wherein a P/S value is

0.8 or more, wherein the P/S wvalue 1is calculated by
dividing P by S, wherein P is CDM stability time of the
polyunsaturated fatty acid-containing edible wvegetable fat

20 containing 150 ppm by weight to 4000 ppm by weight of the
water—-soluble tea polyphenol, and wherein S is CDM
stability time of refined soybean o0il to which no

antioxidant substance is added.

Date Regue/Date Received 2021-04-26
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2. The method according to c¢laim 1, 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

5 on the polyunsaturated fatty acid-containing edible
vegetable fat, wherein the content of the emulsifier in the
fat is 1.2 times or less than the content of the water-
soluble tea polyphenol, and wherein a P/S value is 1.0 or
more, wherein the P/S value is calculated by dividing P by

10 S, wherein P is CDM stability time of the polyunsaturated
fatty acid-containing edible vegetable fat containing 250
ppm by weight to 2500 ppm by weight of the water-soluble
tea polyphenol, and wherein S i1s CDM stability time of
refined soybean o0il to which no antioxidant substance is

15 added.

3. The method according to claim 1 or 2, wherein the

emulsifier is polyglycerol-condensed ricinoleic acid ester.

20 4. The method for producing the polyunsaturated fatty
acid-containing edible vegetable fat according to any one
of claims 1 to 3, 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

25 then removing the water under reduced pressure.

Date Regue/Date Received 2021-04-26
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5. A method for suppressing generation of aroma
ingredients of a food, comprising using a highly
polyunsaturated fatty acid-containing fat for distribution
in a form of a liguid, wherein the highly polyunsaturated

5 fatty acid-containing fat for distribution in a form of a
liquid comprises the polyunsaturated fatty acid-containing
fat 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

10 fatty acid-containing fat satisfies (A) and (B), and has
characteristics of (C) to (E):
(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
15 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
20 (o) which influence a taste of the highly polyunsaturated
fatty acid-containing fat by an average area of peaks of
two aroma ingredients (B) is 7 or less, wherein
the nine aroma ingredients (o) comprise: 2-Heptenal, 2,4-

Nonadienal, 2,4-Heptadienal, 3,5-Octadien-2-one, 2-Butenal,

Date Regue/Date Received 2021-04-26
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3,4-Pentadienal, 2,2-dimethyl, l1-Penten-3-one, 2,4-
Hexadienal, 2(5H)-Furanone, and 5-ethyl,
and the two aroma ingredients (pf) comprise: Phenol and
Toluene;
5 (C) the fat forms a continuous phase;
(D) a water content is 5% by weight or less; and
(E) A/S is 0.8 or more, wherein the A/S is calculated by
dividing A by S, wherein A is CDM stability time at 100°C
of the highly polyunsaturated fatty acid-containing fat
10 containing the water-soluble tea polyphenol in an amount of
500 to 10000 ppm by weight, and wherein S is CDM stability
time at 100°C of refined soybean o0il to which no

antioxidant substance is added.

15 6. The method for suppressing generation of aroma
ingredients of a food according to claim 5, wherein the
highly polyunsaturated fatty acid-containing fat for
distribution in a form of a liquid comprises 5% by weight
to 50% by weight of the fatty acid having five or more

20 double bonds in the constituent fatty acid composition.

7. The method for suppressing generation of aroma
ingredients of a food according to claim 5 or 6, wherein
the highly polyunsaturated fatty acid-containing fat for

25 distribution in a form of a liguid meets the following: the

Date Regue/Date Received 2021-04-26
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content of the water-soluble polyphenol is 500 to 10000 ppm
by weight; the content of the emulsifier is 400 to 6000 ppm
by weight; and the content of the emulsifier is two times

or less than the content of the tea polyphenol.

8. The method for suppressing generation of aroma
ingredients of a food according claim 5, wherein the value

of (B) is obtained by using GC-TOFMS.

10 9. The method for suppressing generation of aroma
ingredients of a food according to claim 8, wherein the

water content of (D) is 2% by weight or less.

10. A method for producing a highly polyunsaturated

15 fatty acid-containing fat for distribution in a form of a
liquid, comprising adding a water-soluble tea polyphenol to

an agueous medium, and adding the water-soluble tea
polyphenol in a solution state to a fat, wherein the highly
polyunsaturated fatty acid-containing fat for distribution

20 in a form of a liguid comprises the polyunsaturated fatty
acid-containing fat 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

25 (B) below, and has characteristics of (C) to (E):

Date Regue/Date Received 2021-04-26
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(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
5 polyphenol;
(B) a wvalue 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
(o) which influence a taste of the highly polyunsaturated
10 fatty acid-containing fat by an average area of peaks of
two aroma ingredients (B) 1s 7 or less, wherein
The nine aroma ingredients (o) comprise: 2-Heptenal, 2,4-
Nonadienal, 2,4-Heptadienal, 3,5-Octadien-2-one, 2-Butenal,
3,4-Pentadienal, 2,2-dimethyl, l1-Penten—-3—-one, 2,4~
15 Hexadienal, 2(5H)-Furanone, and 5-ethyl,
the two aroma ingredients (f) comprise: Phenol and Toluene;
(C) the fat forms a continuous phase;
(D) a water content is 5% by weight or less; and
(E) A/S is 0.8 or more, wherein the A/S is calculated by
20 dividing A by S, wherein A is 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, and wherein S is CDM stability
time at 100°C of refined soybean o0il to which no

25 antioxidant substance is added.

Date Regue/Date Received 2021-04-26



	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - DESCRIPTION
	Page 26 - DESCRIPTION
	Page 27 - DESCRIPTION
	Page 28 - DESCRIPTION
	Page 29 - DESCRIPTION
	Page 30 - DESCRIPTION
	Page 31 - DESCRIPTION
	Page 32 - DESCRIPTION
	Page 33 - DESCRIPTION
	Page 34 - DESCRIPTION
	Page 35 - DESCRIPTION
	Page 36 - DESCRIPTION
	Page 37 - DESCRIPTION
	Page 38 - DESCRIPTION
	Page 39 - DESCRIPTION
	Page 40 - DESCRIPTION
	Page 41 - DESCRIPTION
	Page 42 - DESCRIPTION
	Page 43 - DESCRIPTION
	Page 44 - DESCRIPTION
	Page 45 - DESCRIPTION
	Page 46 - DESCRIPTION
	Page 47 - DESCRIPTION
	Page 48 - DESCRIPTION
	Page 49 - DESCRIPTION
	Page 50 - DESCRIPTION
	Page 51 - DESCRIPTION
	Page 52 - DESCRIPTION
	Page 53 - DESCRIPTION
	Page 54 - DESCRIPTION
	Page 55 - DESCRIPTION
	Page 56 - DESCRIPTION
	Page 57 - DESCRIPTION
	Page 58 - DESCRIPTION
	Page 59 - DESCRIPTION
	Page 60 - DESCRIPTION
	Page 61 - DESCRIPTION
	Page 62 - DESCRIPTION
	Page 63 - DESCRIPTION
	Page 64 - DESCRIPTION
	Page 65 - DESCRIPTION
	Page 66 - DESCRIPTION
	Page 67 - DESCRIPTION
	Page 68 - DESCRIPTION
	Page 69 - DESCRIPTION
	Page 70 - DESCRIPTION
	Page 71 - DESCRIPTION
	Page 72 - DESCRIPTION
	Page 73 - DESCRIPTION
	Page 74 - DESCRIPTION
	Page 75 - DESCRIPTION
	Page 76 - DESCRIPTION
	Page 77 - DESCRIPTION
	Page 78 - DESCRIPTION
	Page 79 - DESCRIPTION
	Page 80 - DESCRIPTION
	Page 81 - DESCRIPTION
	Page 82 - DESCRIPTION
	Page 83 - DESCRIPTION
	Page 84 - DESCRIPTION
	Page 85 - CLAIMS
	Page 86 - CLAIMS
	Page 87 - CLAIMS
	Page 88 - CLAIMS
	Page 89 - CLAIMS
	Page 90 - CLAIMS

