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N SPECIFICATION
TITLE OF THE INVENTION

Stable emulsified compositions and foods containing the same

BACKGROUND OF THE INVENTION
1. Field of the Invention

The invention relates to a stable emulsified composi-
tion which comprises at least one selected from the group
consisting of docosahexaenoic acid, eicosapentaenoic acid
and a derivative thereof, or a natural oil containing the
above, The emulsified composition of the present invention
is ﬁseful for various foods, such as beveragés, frozen
desserts, confectionary, dairy products, bakery products,

meat and fish-products and the like.

2. Description of the Related Axts

It has been reported that docosahexanoic acid (herein-
after referred to DHA) and eicosapentaenoic acid (hereinaf-
ter referred to EPA), which are a straight-chain polyunsatu-
rated fatty acid and mainly contained in a fish oil, exert
biological activities such as a cholesterol lowering effect
in blood, anticancer effect, anti-thrombogenic effect,
leafning efficiency improving effect and the like, so that
they are currently one of the most promising food materials.

However, since EPA has 5 double bonds in the molecule
and DHA has 6 in the molecule, they are readily oxidized

with a trace amount of oxygen, heat, light, oxidation catd-
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lyst and the like'ana occur stench of fish peculiar to the
fish oil.

In use of the fish o0il containing straight-chain pol-
yunsaturated fatty acids, various techniques have been
proposed to prevent oxidation or occurring of stench of
fish.

As examples of the techniques, Japanese Laid-open
Patent Publication Hei 4 (1992)-346749 discloses a powdered
milk containing the fish oil blended with vitamin C and/or
its salt; Japanese Laid-open Patent Publication Hei 2
(1990)~-203741 discloses a margarine dispersing capsules
which are prepared by adding tocopherol and/or a lecithin to
polyunsaturated fatty acids, followed by coating with an
edible coating agent; and Japanese Laid-open Patent Publica-
tion Hei 6 (1994)-49479 discloses a method for stabilizing
@ -3 unsaturated fatty acids by an emulsifier such as Tween
20, sucrose fatty acid esters, sorbitan fatty acid esters,
lecithins and the like.

However, sufficient effects were not obtained in any
cases, and more stéble emulsified composition is demanded.

The inventors of the present invention studied a method
for stably dispersing DHA, EPA or the like in a hydrophilic
medium and found that a specific emulsifier enables the
emulsified composition to be stable when it is used with a
polyalcohol or water-containing polyalcohol as a hydrophilic

medium, thereby achiving the present invention.



SUMMARY OF THE INVENTION
The present invention provides a stable emulsified
composition which comprises an active ingredient which is at
least one selected from the group consisting of DHA, EPA and
a derivative thereof, or a natural oil containing the above;

an emulsifier in an amount sufficient to emulsify at, least
the active ingredient; an antioxidant; and a hydrophilic
medium. The emulsifier of the present invention is a poly-
glycerin fatty acid ester having HLB of 10 or more and 12 to
20 carbon atoms in the fatty acid alone or a combination of
the polyglycerin fatty acid ester and a sucrose fatty acid
ester having 12 to 20 carbon atoms in the fatty'acid and/or
a lecithin, and the hydrophilic medium of the present inven-
tion is a polyalcohol or a water-containing polyalcohol.

The present invention also provides a food containing the
stable emulsified composition.

The emulsified composition of the present invention
comprises DHA, EPA, a derivative thereof or an natural oil
containing the same as an active ingredient. The active
ingredient is dispersed uniforﬁly and homogeneously in the
hydfophilic medium as an oil droplet.

It is essential for the present invention to use the
polyglycerin fatty acid ester having HLB of 10 or moré—and
12 to 20 carbon atoms in the fatty acid alone as the emulsi-
fier or in combination with sucrose fatty acid ester which
has 12 to 20 carbon atoms in the fatty acid, and the polyal-
cohol or water-containing polyalcohol as the hydrophilic

medium for keeping the stability.



PREFERRED EMBODIMENT OF THE INVENTION

Each ingredient of the present invention is described
in detail as follows. ;

The DHA, EPA and a derivative thereof used as an active
ingredient in the emulsified composition of the present
invention (hereinafter referred to the active ingredient)
may be a synthesized product or natural product and may be
in the form of a natural 0il. The term “synthesized
product" means here a chemically synthesized product as well
as that produced by utilizing a microorganism. The term
"natural product® means here those extracted and refined
from a natural oil containing DHA, EPA or a derivative
thereof by a known method such as compression, extraction by
solvent, steam distillation, molecular distillation, extrac-
tion by supercritical fluid, column chromatography and the
like. The active ingredient of the present invention may be
pure or crude.

The natural oil used for the present invention means
oils derived from the natural products containing DHA, EPA
or a derivative thereof. The natural oil is not specifical-
ly limited and any oils derived from the origins of algae,
microorganisms, animals and plants may be used. Preferable
examples of the natural oil are a fish oil (e.g., squid oil,
sardine oil, krill oil, bonito oil, mackerel oil, salmon
oil, saury oil, codfish oil and tuna oil), yolk oil and
aglae~derived oil. More preferably, a fish oil and aglae-

derived oil are used. The natural oil used for the present
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invention also includes those obtained by subjecting the
natural oil described above to various treatments (e.g., gum
removing treatment such as using an acid such as phosphoric
acid, deacidification treatment using an alkali such as
sodium hydroxide, bleaching with activated clay and deodri-
zation such as steam distillation) and those concentrated by
a fraction or enzyme treatment.

Preferable derivative of DHA or EPA used in the present
invention at least exerts a physiological activity which DHA
and EPA originally have. Any derivatives showing the activ-
ity can be included in the scope of the present invention.
Examples of derivatives of DHA or EPA include its salt,
amide, phospholipid, monoglyceride, diglyceride and esters
(e.g., methyl ester, ethyl ester, propyl ester or sucrose
ester), among which monoglyceride, diglyceride and ethyl
ester are preferred.

The active ingredient is generally contained at 0.0001
to 50 wt%, preferably 0.1 to 25 wt% in thé emulsified compo-
sition of the present invention.. The content of the active
ingredient is suitably adjusted, depending on the purpose of
the usage of the emulsified composition, purity of the
active ingredient, content of the active ingredient in the
natural oil, concentration of the natural oil containing the
active ingredient and so forth. For exémple, when the
active ingredient is pure, it can be used at a low concen-
tration such as about 0.0001 to 0.1 wt% in view of the high
physiological activity, or at a high concentration such as

about 0.1 to 50 wt% in order to expect higher physiological



activity in view of the absence of impure oily components.
Alternatively, when the natural oil containing the active
ingredient is used as the active ingredient of the present
invention, the natural oil may be concentrated upon use.
If it is concentrated, the physiological activity increases,'
so that the emulsified compositioh can be prepared with a
smaller amount of the natural oil. On the other hand, a
content of impure oily components is reduced by concentra-
tion, so that the natural oil can be used at a high concen-
tration.

As the emulsifier, the polyglycerin fatty acid ester
having HLB of 10 or more and 12 to 20 carbon atoms is essen-
tially used. The polyglycerin fatty acid ester of this type
shows an especially high stability for emulsion compared
with the other emulsifiers under an acidic condition, so
that DHA, EPA, a derivative thereof and the naturél oil
containing them can be stored under an acidic condition for
a long duration. Not only the polyglycerin fatty acid ester
alone, but also a mixture of the polyglycerin fatty acid
ester and the sucrose fatty acid ester; a mixture of the
polyglycerin fatty acid ester and the‘lecithin; and a mix-
ture of the polyglycerin fatty acid ester, the sucrose fatty
acid ester and the lecithin may be used. The sucrose fatty
acid ester and the lecithin work auxrially for stabilizing
the emulsified composition. When the emulsified composition
of the present invention are used in a beverage, a mixture

of the polyglycerin fatty acid ester and the sucrose fatty
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acid ester and/or'thé lecithin is preferably used as an
emulsifier.

When the lecithin is used as the emulsifier, it is
preferably dissolved previously in an edible o0il (e.g..,
coconut oil, y-linolenic acid oil) because it is hardly
dissolved in water. The ratio of the edible oil used for
this purpose to the lecithin is about 1:1 to 1:20 by weight.

The emulsifier of the present invention is used in a
sufficient amount for emulsifying at least the active ingre-
dient in the emulsified composition. The sufficient amount
means an amount with which oil droplets of a dispersed éhase
are uniformly and homogeneously dispersed in an hydrophilic
medium. The emulsifier is generally contained in the emul-
sified compositiorr at about 0.01 to 20 wt%, preferably about
0.5 to 10 wt%. The content of the emulsifier is suitably
adjﬁsted in the range described above in view of the content
of the active ingredient. For a general use, the ratio of
the emulsifier to the active ingredient is preferably 1:0.1
to 1:1 by weight.

various kinds of additives such as the edible oil, (a
solvent of. the lecithin) deécribed above and an oil-soluble
component described hereinafter may be added in the emulsi-
fied composition of the present invention. If such addi-
tives are added, the content of the emulsifier may be in-
creased over the content defined as above, depending on the
type and content of such additives. However, the range of

the amount defined as above is sufficient for the general

use.



In case where a mixture of the polyglycerin fatty acid
ester and the sucrose fatty acid ester and/or the lecithin
is used as the emulsifier of the present invention, the
mixture preferably contains the polyglycerin fatty acid
ester at least 50 wt%. Specifically, the mixing ratio of
the polyglycerin fatty acid ester and the sucrose fatty acid
ester is preferably about 1:0.05 to 1l:1 by weight; the
mixing ratio of the polyglycerin fatty acid ester and the
lecithin is preferably about 1: 0.005 to 1:0.5 by weight;
and the mixing ratio of the polyglycerin fatty acid ester
and the sucrose fatty acid ester and the lecithin is prefer-
ably about 1:0.05:0.005 to 1:1:0.5 by weight.

The polyglycerin fatty acid ester used for the present
invention has HLB of 10 or more, preferably 12 to 20, more
preferably 13 to 16, most preferably 14 to 16, and has 12
carbon atoms or more in the fatty acid, preferably 12 to 20
carbon atoms, more preferably 14 to 18 carbon atoms. The
average polymerization degree of the glycerol is preferably
6 to 15, more preferably 8 to 10. Preferred examples of
polfglycerin fatty acid esters include hexaglyceryl monos-
tearate, decaglyceryl monostearate, decaglyceryl monooleate,
decaglyceryl monomyristate and decaglyceryl monopalmitate,
among which decaglyceryl monostearate, decaglyceryl monoole-
ate and decaglyceryl monopalmitate are more preferable. The
above described polyglycerin fatty acid ester can be used
for the present invention solely or in combination.

The polglycerin fatty acid ester is contained in the
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emulsified compoéition at about 0.01 to 20 wt%, preferably
about 0.2 to 10 wt%. The content of the polyglycerin fatty
acid ester can be suitably adjusted in the scope described
above in view of the content of the active ingredient, and
use amount of the sucrose fatty acid ester and the lecithin
described hereinafter.

The sucrose fatty acid ester used for the present
invention has HLB of 10 or more and has 12 carbon atoms or
more in the fatty acid, more preferably 12 to 20 carbon
atoms. Preferred examples of sucrose fatty acid esters
include sucrose monostearate, sucrose monooleate and sucrose
monopalmitate. The above described sucrose fatty acid ester
can be used for the present invention solely or in combina-
tion.

The sucrose fatty acid ester is contained in the emul-
sified composition at about 0.1 to 5 wt%. The content of
the sucrose fatty acid ester can be suitably adjusted in the
scope described above in view of the content of the active
ingredient and use amount of the polyglycerin fatty acid
ester, and the lecithin described in detail hereinafter.

The lecithin used for the present invention include
phospholipids such as phosphatidylcholine, éhosphatidyletha—
nolamine, phosphatidylinositol, phosphatidic acid, phos-
phatidylserine and sphingomyelin. Hereinafter, it is gener-
ally referred to lecithin.

The lecithin used for the present invention is those
derived from any origin including animal, plant, yeast and

mold. Preferred examples of the lecithins are plant leci-
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thins (soybean lecithin, corn lecithin, rapeseed lecithin),
yolk lecithins, separated lecithins and enzymatically decom-
posed lecithins, among which soybean lecithins, yolk leci-
thins and enzymatically decomposed lecithins are more pref-
erable. The above described lecithin can be used solely or
in combination.

The separated lecithin means those including a specific
ingredient which is fractionated from the plant lecithin or
yolk lecithin with an organic solvent such as ethanol using
a difference in solubility.

The enzymatically decomposed lecithin means those
obtained by reacting the plant lecithin, yolk lecithin or
separated lecithin with phospholipase to hydrolyze or trans-
fer. Various kinds of the enzymatically decomposed lecithin
can be obtained, depending on the kinds of the lecithin or
phospholipase, but any lecithins can be used for the present
invention.

The lecithin is contained in the emulsified composition
preferably at about 0.001 to 2 wt%. It can be suitably
adjusted in the range described above in view of the content
of the active ingredient and use amount of the polyglycerin
fatty acid ester and the sucrose fatty acid ester.

The hydrophilic medium used for the present invention
is a polyalcochol oxr water-containing polyalcohol. When the
hydrophilic medium cof the present invention is used, the
effect on preventing stench of fish is exhibited greater

than the case where only water is used as a medium. There-
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fore, an emulsified composition having a higher storage
stability can be obtained with the hydrophilic medium.
Moreover, when the hydrophilic medium of the present inven-
tion is used, an emulsified composition having an oil drop-
let with a smaller diameter than that of obtained by using
water as a medium can be obtained. This is advantageous for
applying the emulsified composition to a food such as re-
freshing beverage which requires the oil droplets to be
small.

The water content of the water-containing polyalcohol
is preferably about 50 wt% or less, more preferably about
30wt% or less. Preferred examples of polyalcohols are
glycerol, sorbitol and propylene glycole, among which gly-
cerol and solbitol are more preferable. Preferred examples
of the water-containing polyalcohols include glycerol water
having a concentration of about 60 wt% to 90 wt% and sorbi-
tol water having a concentration of about 50 to 70wt%.

Preferred examples of the antioxidants used for the
present invention include ascorbic acid, isoacorbic acid
(erythorbic acid) or a salt thereof (for example, alkali
metal salt, alkaline-earth metal salt and the like), cate-
chins and natural extracts containing catechins. Specifi-
cally, ascorbic acids such as L-ascorbic acid, sodium L-
ascorbate, erythorbic acid and sodium erythorbate; catechins
such as gallocatechin, epigallocatechin, epicatechin, epi-
gallocatechin gallate and epicatechin gallate; and natural
extracts containing catechins such as tea extract, apple

extract, grape seed extract, sunflower seed extract and rice
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bran extract are preferable, among which L-ascorbic acid,
sodium L-ascorbate and tea extract are more preferable. The
antioxidant described above can be used solely or in combi-
nation.

The natural extract containing catechins described
above can be obtained by extracting, for example, tea leaf
(e.g., green tea, oolong tea, black tea and roasted green
tea), apple sarcocarp, grape seed and sunflower seed with
water or an organic solvent such as ethanol and chloroform
followed by purifying by means of a known method. The
natural extract containing catechins used for the present
invention may be pure or crude.

In addition to the antioxidant described above, a known
antioxidant can be used in combination. Examples of the
" known antioxidants include tocopherols (e.g., extracted
tocopherol or dl-o-tocopherol), polyphenols (e.g., rutin,
myricetin or myricitrin), spice extracts (e.g., rosemary oOr
sage), acids derived from a natural product (e.g., chloro-
genic acid, caffeic acid, ferulic acid or gallic acid),
dibutylhydroxytoluene {BHT) and butylhydroxyanisole (BHA}.
These antiox;dant can be also used solely or in combination.
The combination use of the antioxidant of the present inven-
tion with other known antioxidants is effective for prevent-
ing the stench peculiar to fish detected from the final
product.

The antioxidant of the present invention is preferably

used in an amount necessary for consuming oxygen present in
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the emulsified composition or more, generally in the range
from 0.001 to 20 wt%, preferably from 0.0l to 20 wt¥%. The
use amount of the antioxidant can be varied in the range
described above, depending on the type or content of the
unsaturated fatty acid as the active ingredient, purity of
the active ingredient, type of the antioxidant and content
of oxygen present in the emulsified composition. When a
plurality of antioxidants are used in the present invention,
the use amount of each antioxidant is suitably determined in
the above range, depending on the type of the antioxidant
and the purpose of use of the emulsified composition.

If desired, the emulsified composition of the present
invention may comprise other additives in order to improve
readiness of emulsification, heat resistance, resistance to
acid, storage stability, stability of emulsification in the
foods and the like. Any known additives including oil-
soluble and water-soluble ones can be used, as far as it
does not_facilitate oxidation of DHA, EPA or the derivative
thereof. Examples of the additives are polysaccharides
(e.g., soluble starch, dextrin, cyclodextrin, Arabic gum,
pectin and xénﬁhan gum), preservatives (e.g., paraoxybenzoic
acid esters or benzoic acid), specific gravity adjusting
agents (sucrose acetate isobutylate (SAIB)), protein decom-
posed products (e.g., casein or gelatin), vitamins, color-
ants (e.g., a-carotene, fi-carotene or lycopene), flavors and
unsaturated fatty acids (e.g., a-linolenic acid, 7 -linolenic
acid or linoleic acid). The use amount of the additives can

be suitably adjusted in accordance with the purpose of use
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of the emulsified composition.

The oil droplet in the emulsified composition of the
present invention may possess a diameter of 0.25 um or less,
preferably 0.2 pum or less in accordance with the purpose of
use of the emulsified composition. When the emulsified
composition is used in aqueous foods such as beverages,
muddiness, neckling and precipitation are prevented from
generating in the aqueous foods, if the diameter is con-
trolled to be in the above range. The term “neckling”
described above generally refers to the droplets rised to
the surface of a beverage and aggregated because of the
difference of a specific gravity of the oil droplets which
are included in the emulsified composition. As the re-
sults, stable food products can be obtained without adjust-
ing the specific gravity. Further, since the specific
gravity adjusting agent is not used, the emulsified composi-
tion can be produced without heating in any steps of the
manufacturing process.

The emulsified composition of the present invention can
be produced as follows. For example, water-soluble ingredi-
ents and oil-soluble‘ingredients are separately dissolved in
each medium to prepare the respective mixtures. Then, the
mixture of oil-soluble ingredients is added to the mixture
of water-soluble ingredients to disperse oil-soluble uni-
formly and homogeneously. A device for emulsification such
as colloid mill, homomixer and high pressure homogenizer is

preferably used for preparing the emulsified composition.
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In addition, it is desirable to control heat which is gener-
ated in the process of emulsification by using a cooling
device.

Thus obtained emulsified composition is stable on
oxidation, does not occur stench, and is available for long
term storage, so that it is preferably used for various
foods such as beverages, frozen desserts, confectionary,
dairy products, bakery products, meat and fish products and
the like.

The food containing the emulsified composition of the
present invention includes DHA, EPA or a derivative thereof
without damaging characteristics such as shape, smell,
taste, crispy taste, color and the like which the food
originally has, and does not generate neckling or precipita~
tion.

The emulsified composition of the present invention can
be added to various foods as a foéd additive. The food to
which the emulsified composition of the present invention is
added may be in the form of liquid, semi-solid or solid.
Specific examples of the food are as follows.

. Beverages: carbonaﬁed drink, fruit juice, dairy drink,
vegetable juice, soybean milk and the like.

Frozen desserts: ice cream, ice candy, sherbet and the
like.

Confectionaries: jelly, candy, gum, cookie, cake,
chocolate, pie, biscuit, pudding and the like.

Dairy products: milk, yogurt, cheese, butter, marga-

rine, mayonnaise, salad dressing and the like.
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Bakery products: breads, noodles, pastas and the like.

Meat and fish products: ham, sausage, boiled fish
paste, tubular roll of boiled fish paste and the like.

Seasonings: fermented soybean paste (miso), source and
the like.

Cooked foods: omelet, curry, stew, hamburg, croquette,
soup, meat and vegetable pancake (okonomiyaki), fried dump-
ling stuffed with minced pork and the like.

Others: animal feed, medicine, quasi drug and the like.

The emulsified composition is added generally to the
food described above such that DHA, EPA, the derivative
thereof or the natural oil containing them, which are the
active ingredient, is included in the food at about 0.0001
to 1 wt%, preferably at about 0.001 to 0.1 wt%.

The emulsified compésition of the present invention can
be applied to variéus foods by a known method.

The present invention is described in detail with
reference to the Examples. Hbﬁever, it is not intended to
limit the scope of the present invention. 1In the following
Examples, the symbol "%" refers to wt%, as far as it is not

specifically mentioned as such.
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EXAMPLES

Example l: Effect of the Types of Polyglycerin Fatty Acid

Ester

An emulsified composition was prepared by using a poly-
glycerin fatty acid ester shown in Table 1 as an emulsifier,
an active ingredient, an antioxidant and a hydrophilic
medium as listed below, and a stability test was conducted.

(Preparation for the emulsified composition)

Active ingredient Content (%)
Refined fish oil 20

(Containing about 25% of DHA and about 10% of EPA)

Emulsifier

Polyglycerin fatty acid ester (see Table 1) 5
Antioxidant

L-ascorbic acid 0.5

Hydrophilic medium

Water 24.5
Glycerol 50
Total 100

(A method for preparing the emulsified composition and for
testing stability thereof)

Glycerol, polyglycerin fatty acid ester and L-ascorbic
acid were added to water, followed by adding refined fish
oil. After stirring, the mixture was emulsified by using a
homogenizer, thereby giving an emulsified composition.

The obtained emulsified composition was allowed to

stand at room temperature for one week, and then the state



of the emulsified composition was observed.
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The results are

shown in Table 1, in which o indicates that the emulsified

composition was stable and x indicates that it was separated

into two ‘layers.

Table 1

Polyglycerin Average poly- Fatty HLB State of emulsi-

fatty acid merization of acid fied composition

ester glycerin after 1 wk storage
room temp. 60°C

TetraglycerYl

monostearate 4 18:0 10 X X

Hexaglyceryl

monostearate 6 18:0 12 o X

Decaglyceryl

monosearate 10 18:0 14 o) o)

Decaglyceryl

tristearate 10 18:0 9 X X

Octaglyceryl

monooleate 8 18:1 13 o] o

Decaglyceryl

monooleate 10 18:1 14 o o}

bDecaglyceryl

monomyristate 10 14:0 15 o o)

Decaglyceryl

monolaurate 10 12:0 16 o X

Decaglyceryl

monocaprylate 10 8:0 16 X X

As seen from Table 1, it is clear that polyglycerin

fatty acid esters having HLB of 13 or more, an average poly-

merization degree of glycerin of 8 or more and 14 carbon

atoms or more in the fatty acid exhibits an excellent ef-

fect.
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Example 2: Effecé of Added Amount of Polyglycerin Fatty Acid

Ester

An emulsified composition was prepared by using an
active ingredient, emulsifier, antioxidant and hydrophilic
medium listed below, varying the content of the active
ingredient and emulsifier as shown in Table 2. The stabili-
ty of the emulsified composition was tested.

(Preparation for the emulsified composition)

Active ingredient . Content (%)
Refined fish oil see Table 2

(Containing about 25% of DHA and about 10% of EPA)

Emulsifier

Decaglyceryl monocoleate see Table 2
Antioxidant

L-ascorbic acid 0.5

Hydrophilic medium

Glycerol 40
Water Remainder
Total 100

(A method for preparing the emulsified composition and for
testing stability thereof)

Glycerol, decaglyceryl monooleate and L-ascorbic acid
were dissolved in water, focllowed by adding refined fish
oil. After stirring, the mixture was emulsified by using a
homogenizer, thereby giving an emulsified composition.

The obtained emulsified composition was allowed to
stand at room temperature for 1 week. Then, the state of

the emulsified composition was observed. The results are
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shown in Table 2, in which o indicates that the emulsified

composition was stable and x indicates that it was separated

into two layers.

Table 2
Refined Decaglyceryl
fish oil (%) Monooleate State
1 0.1 0]
10 0.1 X
40 0.1 X
1 2 o)
10 2 o -
40 2 0
1 10 O
10 10 18]
40 i0 o)

As seen from Table 2, in case where the refined fish
oil (containing about 25% of DHA and about 10% of EPA) is
used as an active ingredient, it is clear that an excellent
effect is exhibited when the polyglycerin fatty acid ester
is added at such amount tha£ active ingredient : polyglycer-

in fatty acid ester is 1: 0.05 (40:2) or more.

Example 3: Effect of Water-content of Hydrophilic Medium

An emulsified composition was prepared by using the
following hydrophilic medium (glycerol water) or water, an
active ingredient, emulsifiexr, antioxidant. The stability

of the emulsified composition was tested.



21
(Preparation for the emulsified composition)

Active ingredient Content (%)

Refined fish oil - 20 20 20 20

(Containing about 25% of DHA and about 10% of EPA)

Emulsifier

Decaglyceryl monooleate 5 5 5 5
Antioxidant

Ascorbic acid 1 1 1 1

Hydrophilic medium

Glycerol - 30 52 74
Water . 74 44 22 -
Total 100 100 100 100

Water content of
hydrophilic medium (%) 100 60 30 0

(A method for preparing the emulsified composition and for
testing stability thereof)

Decaglyceryl monooleate and ascorbic acid were dis-~
solved in hydrophilic medium, followed by adding refined
fish oil. After stirring, the mixture was emulsified by
using a homogenizer, thereby giving an emulsified composi-
tion.

The emulsified c§mposition was diluted 1000 times with
ion exchanged water. Then, the flavor was tested and the
diameter of oil droplets contained in the emulsified compo-
sition was measured by a lasef diffraction type granulometer
SALD-110, manufactured by SHIMAZU Corporation of Japan.

Separately, the obtained emulsified composition was
stored at 40°C for 2 weeks and diluted 1000 times with ion

exchanged water. Then, the flavor was tested and the diame-
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ter of oil droplets contained in the emulsified composition was
measured by a laser diffraction type granulometer SALD-110.

The results are shown in Table 3. Symbols in Table 3
indicate an evaluation in accordance with the following
flavor evaluation standards.

Flavor Evaluation Standard

- : stench of fish was not sensed.

+

stench of fish was slightly sensed.
++ : stench of fish was sensed.

+++ : stench of fish was strongly sensed.

Table 3
Water content of No storage Stored at 42°C
hydrophilic for 2 wks
medium Flavor Oil droplet Flavor 0Oil droplet
Evalua~ diameter Evalua- diameter
tion (um) tion (pm)
100 ++ 0.86 +++ 1.1
60 + 0.52 ++ 0.70
30 - 0.24 - 0.25
0 - 0.23 - 0.23

As seen from Table 3, it is clear that the emulsified
éomposition prepared by using a hydrophilic medium having a
water content of about 30% or less prevents the stench of
fish from generating and exhibits a storage stability better
than the case where water alone or hydrophilic medium having
a high water content is used for preparing the emulsified
composition. Further, the lower the water content of the

hydrophilic medium, the smaller the oil droplet in the
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emulsified composition.

Example 4: Effect of Type of Antioxidant

An emulsified composition was prepared by using an
antioxidant shown in Table 4 with an active ingredient,
emulsifier and hydrophilic medium described below. The sta-

bility of the emulsified composition was tested.

(Preparation for the emulsified composition)

Active ingredient Content (%)
Refined fish oil 20

(Containing about 25% of DHA and about 10% of EPA)

Emulsifier

Decaglyceryl monostearate 5
Antioxidant

See Table 4 1'

Hydrophilic medium

Water 24
Glycerol 50
Total 100

(A method for preparing the emulsified composition and for
testing stébility thereof)

Glycerol, decaglyceryl monostearate and an antioxidant
were dissolved in water, followed by adding refined fish
oil. After stirring, the mixture was emulsified by using a
homogenizer, thereby giving an emulsified composition.

Among the antioxidants in Table 4, extracted tocophercl and
L-ascorbate palmitate were directly dissolved in the refined

fish oil to prepare the emulsified composition.
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The obtained emulsified composition was stored at 40°C
for 1 week, and diluted 1000 times with ion exchanged water.
Then, the flavor of the emulsified composition was tested.
The results are shown in Table 4. Symbols in Table 4 indi-
cate an evaluation in accordance with the following flavor

evaluation standards of Example 3.

Table 4
Antioxidant Evaluation on flavor
Blank +++

L-ascorbic acid -
Sodium L-ascorbate -
Erythorbic acid -
Tea extract -
Apple extract -
Grape seed extract -

Sunflower seed extract -

Gallic acid +
Extracted tocopherol ++
L-ascorbate palmitate ++

As seen from Table 4, it is clear that an excellent
antioxidant activity is exhibited when L-ascrobic acid,
sodium L-ascorbate, erythorbic acid, tea extract, apple

extract, grape seed extract and sunflower seed extract was

used.
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Example 5: Effect of Added Amount of Antioxidant

An emulsified composition was prepared by using an
active ingredient, emulsifier, antioxidant and hydrophilic
medium listed below, varying the content of the antioxidant
as shown in Table 5. The stability of the emulsified compo-
sition was ﬁested.

(Preparation for the emulsified composition)

Active ingredient Content (%)
Refined fish oil 20

(Containing about 25% of DHA and about 10% of EPA)

Emulsifier
Decaglyceryl monostearate 5
Antioxidant
L-ascorbic acid see Table 4
Tea extract see Table 4

Hydrophilic medium

Glycerol 50
Water Remainder
Total 100

(A method for preparing the emulsified composition and for
testing'stability thereof)

Glycerol, decaglyceryl monostearate and antioxidant
(L-ascorbic acid or tea extract) were dissolved in water,
followed by adding refined fish oil. After stirring, the
mixture was emulsified by using a homogenizer, thereby
giving an emulsified composition.

The obtained emulsified composition was allowed to

stand at 40°C for 1 week and diluted 1000 times with ion
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exchanged water. Then, the flavor of the emulsified compo-
sition was tested. The results are shown in Table 5. Sym-
bols in Table 5 indicate an evaluation in accordance with

the above described flavor evaluation standards.

Table 5
L-ascorbic acid Tea extract Evaluation on flavor
- - +++
0.001 - ++
0.1 - +
1 - -
5 - -
- 1 +

- 20 ' -

As seen from Table 5, in case where refined fish oil
(containing about 25% of DHA and about 10% of EPA) is used
as an active ingredient, antioxidant effect is exhibited
with 0.001% L-ascorbic acid or more and with 1% tea extract
or ﬁore.

It is considered that the antioxidant effect is exhib-
ited when the antioxidant is contained in a sufficient
amount to consume oxygen present in the emulsified composi-

tion.
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Example 6: Effect of Type of Emulsifier

An emulsified composition was prepared by using a
mixture of decaglyceryl monostearate and an emulsifier shown
in Table 6 as an emulsifier, with an active ingredient,
antioxidant and hydrophilic medium described below. The
stability of the emulsified composition in a carbonated
drink was tested.

(Preparation for the emulsified composition)

Active ingredient Content (%)

Refined fish oil 20

(Containing about 25% of DHA and about 10% of EPA)

Emulsifier
Decaglyceryl monostearate 5
Other Emulsifier (see Table 6 0.5
Antioxidant
L-ascorbic acid 0.5

Hydrophilic medium

Water 24
Glycerol 50
Total 100

(A method for preparing the emulsified composition and a
carbonated drink, and a method for testing stability there-
ofj

Glycerol, polyglycerin fatty acid ester, an emulsifier
shown in Table 6 and L-ascorbic acid were dissolved in
water, followed by adding refined fish oil. After stir-
ring, the mixture was emulsified by using a homogenizer,

thereby giving an emulsified composition.
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A syrup for carbonated drink having the following
composition was prepared with the obtained emulsified compo-
sition. To 50 g of the syrup was added a carbonated water
to prepare 200 ml of a carbonated drink. The carbonated
drink was allowed to stand at room temperature for 1 month
and the state of the carbonated drink (presence or absence
of neckling) was observed. The results are shown in Table
6. Symbols in Table 6 indicate an evaluation in accordance
with the following flavor evaluation standards.

Evaluation Standard

- : neckling was not generated.
+ : neckling was slightly generated.
++ : neckling was generated.
+++ : neckling was greatly generated.

(Preparation of syrup for carbonated drink)

Liquid sugar of fructose and glucose (Brix 75°) 26 g

Citric acid 0.4 g
L-ascorbic acid 0.1 ¢
Emulsified composition 0.2 g
Ion exchanged water 23.3 g

Total - 50 g
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Table 6

Other emulsifier Generation of neckling
Additive-free +

Glyceryl monooleate ++

Sucrose monoocleate -
Sorbitan monooleate +
Soybean lecithin -

Enzymatically decomposed lecithin -

As seen from Table 6, when the emulsified composition
is used for carbonated drink, an excellent effect is exhib-~
ited by using a mixture of decaglyceryl monostearate and
sucrose monooleate or a mixture of decaglyceryl monostearate
and.the lecithin as an emulsifier compared with the case
where decaglyceryl monostearate alone, a mixture of deca-
glyceryl monostearate and glyceryl monooleate or a mixture
of decaglyceryl monostearate and sorbitan monoocleate is used

as an emulsifier.

Example 7: Effect of Presence or Absence of Antioxidant

An emulsified composition A comprising an active ingre-
dient, emulsifier, antioxidant and hydrophilic medium de-
scribed below was prepared, and an emulsified composition B
was prepared in the same manner except that the antioxidant
is not contained. Yogurt was prepared with the emulsified
composition A or B and the stability of the yogurt was

tested.
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(Preparation for the emulsified composition)
Content (%)

Active ingredient A B

Refined fish oil 20 20

(Containing about 25% of DHA and about 10% of EPA)

Emulsifier
Decaglyceryl monocoleate 2 2
Sucrose monostearate 1 1
Antioxidant
Tea extract None 3

Hydrophilic medium

Water 37 34
Glycexol 40 40
Total 100 100

(A method for preparing the emulsified composition and
yogurt, and a method for testing stability thereof)
Glycerol, an emulsifier and antioxidant (antioxidant is
added only for preparing the emulsified composition B) were
dissolved in water, followed by adding refined fish oil.
After stirring, the mixture was emulsified by using a ho-
mogenizer, thereby giving emulsified compositions A and B.
Yogurt having the following composition was prepared
with the obtained emulsified composition A or B. The ob-
tained yogurt was sterilized and cooled. Then 1% cultivated
product of lactic acid badterium was added thereto. The
resulting was place in a polyethylene-made transparent cup
and cultivated at 28°C for 20 hours. Subsequently, it was

irradiated with fluorescent light (2000 lux, for 1 week) and
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flavor was evaluated. The results are shown in Table 7.
The average values in Table 7 indicate an evaluation in
accordance with the following evaluation standards.

(Preparation of Yogurt)

Milk 50%
Powdered skim milk 5%
Emulsified composition 1%
Ion exchanged water 44%
Total 100%

Evaluation Standard:
5 : stench of fish was not sensed.
: stench of fish was slightly sensed.

stench of fish was sensed.

4
3
2

stench of fish was strongly sensed.

1 : stench of fish was sensed extremely

strongly.

Table 7

Emulsified composition Average value
A _ 3.2
B 4.3

As seen from Table 7, the emulsified composition com-
prising an emulsifier and antioxidant exhibits a more excel-
lent effect compared with the emulsified composition com-

prising only emulsifier (without containing antioxidant).
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Example 8: Effect of Diameter of 0il Droplet

To a solution in which 4 g of polyglycerin fatty acid
ester and 0.5 g of sodium L-ascorbate were dissolved in a
mixture of 45 g of glycerol and 20 g of water, was added an
oily mixture solution of 20 g of fish oil, 8 g of refined
coconut oil and 0.5 g of soybean lecithin. After stirring,
the mixture was emulsified by using a homogenizer under high
pressure, thereby giving a homogeneous emulsified composi-
fion in which oil droplets have an average diameter of about
0.20 um (Product 1 of the present invention). The diameter
of the oil droplet was measured by a laser diffraction type
granulometer SALD-110.

An emulsified composition in which oil droplets have an
average diameter of about 0.7 um was obtained in the same
manner as a method for producing Product 1 of the present
invention except for reducing a pressure of a high pressure
homogenizer for forming oil droplets with an average diameter
of about 0.7 um (Comparative Product 1).

(1) The obtained Product 1 was stored at 60°C for 1
week and then diluted 1000 times with ion exchanged water.
Ten panellers attended to a sehsory test of the flavor of
the diluted solution. The results are shown in Table 8.

The average value in Table 8 was given in accordance with

the following evaluation standard.
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Evaluation Staﬁdard:
5 :lstench was not sensed.
: stench was rarely sensed.
: stench of fish was slightly sensed.

stench of fish was sensed.

N W

stench of fish was strongly sensed.

Table 8

Average value of sensory evaluation

Sample
Before storage After storage

Product 11} 4.4 4.3

As is clearly seen from Table 8, stench of fish de-
rived from DHA is not sensed from Product 1 after storage at
60°C for 1 week.

(2) Liquid sugar of fructose and glucose (160 g) and
citric acid (0.5 g) were dissolved in 90 g of water, and 1 g
of Product 1 or Comparative Product 1 was added thereto. To
the mixture, was added carbonated water to prepare 1 liter
of carbonated drink. The carbonated drink was poured in a
botﬁle, sealed and sterilized at 85°C for 20 minutes. It
was stored at 60°C for 10 days and observed. The results
are shown in Table 9. Symbols in the Table 9 indicate the
following meanings.

-R : Neckling was not observed.
tR : Neckling was slightly observed.
+R : Clear neckling was observed.

++R : Significant neckling was observed.
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Table 9
Stored at 60°C for 10 days
Sample
Neckling
Product 1 -R
Comparative
product 1 +R

As is clearly seen from Table 9, neckling is not ob-
served in a drink comprising Product 1, while it is observed
in a drink comprising Comparative Product 1. Accordingly,
it is understood that a stable carbonated drink is‘obtained
by using the emulsified composition containing oil droplets

with smaller average diameter.

Example 9: Stability on Lactic Fermenting Beverage Containing the

Emulsified Composition

An emulsified composition was prepared by using an
active ingredient, emulsifier, antioxidant and hydrophilic
medium. A lactic fermenting beverage was prepared with the
emulsified composition, and stability of the beverage was

tested.
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(Preparation of the emulsified composition)

Active ingredient Content (%)

Refined fish oil 50

(Containing about 50% of DHA and about 15% of EPA)

Emulsifier
Decaglyceryl monooleate 7
Sucrose monostearate 3
Enzymatically decomposed lecithin 0.5
Antioxidant
Sodium L-—-ascorbate 1

Hydrophilic medium

Glycerol 30
Water 8.5
Total 100

(A method for preparing the emulsified composition and
lactic fermenting beverages A and B, and a method for test-
ing stability thereof)

The antioxidant and emulsifier were dissolved in
hydrophilic medium, followed by adding the active ingredi-
ent. After stirring, the mixture was emulsified by using a
homégenizer, thereby giving an emuisified composition.

Lactic fermenting beverage having the following compo-

sition was prepared with the emulsified composition.
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(Preparation for lactic fermenting beverage)

Content (Kg)

Ingredient (1) _ A B
Powdered skim milk ) 1 1

Cultivated Product of
lactic fermenting bacterium 1 1

Ion exchanged water 20 20

Ingredient (2)

Sugar 8 8
Powdered skim milk 2 2
Pectin 0.4 0.4
Citric acid 0.1 0.1
Emulsified composition 1 None
Refined fish oil None 0.5
(Containing about 50% of DHA and 15% of EPA)
Flavor (Yogurt flavor) 6.1 0.1
Water : 66.4 66.9
Total 100 100

A fermentated milk was prepared by using the ingredient
(1) described above by a known method. After sterilizing
and cooling, the fermentated milk was added to a mixture of
ingredient (2) and homogenized by homogenizer, thereby
preparing a lactic fermenting beverage.

Thus obtained lactic fermenting beverage was stored in
a refrigerator for 2 weeks and then the flavor was evaluated
by 10 panellers. The results are shown in Table 10. The
average values in Table 10 indicate the evaluation in ac-

cordance with the flavor evaluation standard described in
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Example 7.
Table 10
Lactic fermenting Average value
beverage
a 4.6
B 3.8

As is seen from Table 10, a lactic fermenting beverage
containing refined fish oil can control the generation of
stench of fish when it contains the emulsified composition

of the present invention.

Example 10: Stability of Pudding containing Emulsified

Composition

An emulsified composition was prepared by using the
following active ingredient, emulsifier, antioxidant and
hydrophilic medium. A pudding was prepared with the emulsi-
fied composition and stability of the pudding was tested.

(Preparation for the emulsified composition)

Active ingredient Content (%)
Refined fish oil 5

(Containing about 5% of DHA and about 0.1% of EPA)

Emulsifier
Decaglyceryl monostearate 3
Sucrose monocoleate 1
Antioxidant
Sunflower seed extract 5

Hydrophilic medium

Glycerol 50
Water 36

Total 100
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(A method for preparing the emulsified composition and
pudding, and a method for testing stability thereof)
In the same manner as Example 9, an emulsified composi-
tion was prepared. A pudding having the following composi-

tion was prepared with the emulsified composition.

(Preparation of pudding) Content (Kq)
Whole sweetened condensed milk 6
Powdered skim milk 5
ﬁefined coconut oil 4
Sugar 9
Sweetened yolk 8
Gelling agent 0.5
Flavor 0.2
Emulsified composition 0.5
Water 66.8

Total _ 100

After dissolving the ingredients listed above, the
mixture was sterilized at 85°C for 10 minutes and homoge-
nized by a homogenizer. A bottle was filled with the re-
sulting and cooled, thereby preparing a pudding.

Thus prepared pudding was stored at 7°C for.2 weeks and
the flavor was evaluated. As the results, no change was

shown in the flavor.

Example 11: Stability of Vienna Sausage Containing the

Emulsified Composition
An emulsified composition was prepared by using the

following active ingredient, emulsifier, antioxidant and

s
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hydrophilic medidm.' A Vienna sausage was prepared with the
emulsified composition and stability of the Vienna sausage
was tested.

(Preparation for the emulsified composition)

Active ingredient Content (%)
Refined fish oil 10

(Containing about 35% of DHA and about 10% fo EPA)

Emulsifier
Decaglyceryl monostearate 2
Decaglyceryl monooleate 3
Antioxidant
Erythorbic acid 0.5

Hydrophilic medium

D-sorbitol 60
Water 24.5
Total 100

(A method for preparing the emulsified composition and
Vienna sausage, and a method for testing stability thereof)
In the same manner as Example 9, an emulsified composi-
tion was prepared. A Vinna sausage having the following
composition was prepared with the emulsified composition.

(Preparation for a Vienna sausage)

(Ingredient A) Content (Xqg)
Pork meet 7
Lard 1
Iced water 2

10
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(Ingredient B)

Table salt 150
Sodium Nitrite 5
Sodium polyphosphate 50
Spice mix 50
Sodium L-glutamate _ 10
Sugar 20
Potassium sorbate 20
Starch 300
Emulsified composition 200
Total 805

A dough was prepared with above listed ingredient A and
ingredient B by a known method. Then, a bowel of mutton was
filled with the dough, dried, smocked, sterilized and
cooled, thereby giving a Vienna sausage.

After storing the Vienna sausage for 2 weeks in a
refrigerator and tasted. As the results, the flavor was

good and stench of fish was not sensed.

Example 12: Stability of Refreshing Beverage Containing the
Emulsified Composition

An emulsified composition was prepared by using the
following active ingredient, emulsifier, antioxidant and
hydrophilic medium and the other oil-soluble ingredients. A
refreshing beverage was prepared with the emulsified compo-

sition and stability of the refreshing beverage was tested.
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(Preparation for the emulsified composition)

Active inagredient Content (%)

Refined fish oil 5
(Containing about 35% of DHA and about 10% of EPA)

Other oil-soluble ingredient

f-Carotene 0.5

Middle chain triglyceride 5

Orange oil 0.5

SAIB (Sucrose acetate isobutylate) 10
Emulsifier

Decaglyceryl monooleate 6

Enzymatically decomposed lecithin 0.1
Antioxidant

L-ascorbic acid 0.5
Hydrophilic medium

Glycerol 50

Water 22.4

Total 100

(A method for preparing the emulsified composition and
refreshing beverage, and a method for testing stability
thereof)

The active ingredient was dissolved in other oil-
soluble ingredients by heating and the mixture was added to
the hydrophilic medium in which the antioxidant and emulsi-
fier were dissolved. After stirring, the mixture was emul-

sified by using a homogenizer, thereby giving an emulsified
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composition. A réfréshing beverage having the following
composition was prepared with the emulsified composition.
(Preparation for refreshing beverage)

Content (Kqg)

Liguid sugar of fructose and glucose 15
Transparent orange juice (1/5 condensed) 0.2
L-ascorbic acid 0.1
Citric acid (crystalline) 0.2
Sodium citrate 0.05
Orange flavor 0.1
Emulsified composition 0.2
Water 84.15
Total 100

A refreshing beverage was prepared by mixing and dis-
solving the above ingredients and sterilized and cooled.

Thus obtained refreshing beverage was stored at room
temperature for 3 months and then the flavor was evaluated.
As the result, stench of fish was not sensed.

In addition, oily component of the refreshing beverage
before and after the storage was extracted with n-hexane and
POV (Peroxide Value) of the oily component was measured.

The results are shown in Table 11. 1In Table 11, the unit of

POV is meq/Kg.

Table 11

Before Storage 0.9
After Storage 1.1
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As is clearly seen from Table 11, POV was hardly raised

after 3 months storage at room temperature.

Example 13: Stability of Hard Candy Containing the Emulsi-
fied Composition

An emulsified composition was prepared by using the
following active ingredient, emulsifier, antioxidant and
hydrophilic medium and the other oil-soluble ingredients. A
hard candy was prepared with the emulsified composition and
stability of the hard candy was tested.

(Preparation for the emulsified composition)

Active ingredient Content (%)
Refined fish oil 10

(Containing about 25% of DHA and 10% of EPA)

Other oil-soluble ingredient

7 -Linolenic acid oil (7-Linolenic acid: 25%) 10
Emulsifier

Decaglyceryl palmitate 6

Soybean lecithin 0.5
Antioxidant

Apple extract . 1

Extracted tocopherol ' 0.5

Hydrophilic medium
Glyvcerol 72

Total 100
(A method for preparing the emulsified composition and hard
candy, and a method for testing stability thereof)

The active ingredient was dissolved in other oil-
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soluble ingredients énd the mixture was added to the hydro-
philic medium in which the antioxidant and emulsifier were
dissolved. After stirring, the mixture was emulsified by
using a homogenizer, thereby giving an emulsified composi-
tion.

A hard candy having the following composition was

prepared with the emulsified composition.
(Preparation for hard candy)

Content (Kg)

Sugar_ 60
Starch syrup 40
Citric acid (crystal) 0.7
L-ascorbic acid 0.05
Colorant 0.05
Flavor 0.3
Emulsified composition 0.4
Watexr 20
Total 100

The hard candy was prepared with the above ingredients
by a known method.

Thus obtained hard candy was stored at room temperature
for 3 months, then the flavor was evaluated. As the re-
sults, stench of fish was not sensed.

The emulsified composition of the present invention is
a stable emulsified composition comprising at least one
selected from the group consisting of DHA, EPA and a deriva-
tive thereof, or a natural oil containing the above as an

active ingredient. In particular, the stable emulsified



45

composition of the ﬁresent invention is stable on oxidation,
does not generate stench and can be preferably used for
various foods such as beverage, frozen desserts, confection-
ary, dairy products, bakery products, meat and fish products
and the like.

According to the emulsified composition of the present
invention, a stable food can be provided which comprises
DHA, EPA or a derivative thereof without damaging character-
istics such as shape, smell, taste, crispy taste, color and
the like which a food originally has. 1In addition, the
emulsified composition of the present invention is available
for preventing neckling or precipitation when it is added in

an aqueous food with any specific gravity.
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What we claimed is:

1. A stable emulsified composition which comprises an active
ingredient which is at least one selected from the group
consisting of docosahexaenocic acid, eicosapentaenoic acid
and a derivative thereof, or a natural oil containing the
above; an emulsifier in an amount sufficient to emulsify at
least the active ingredient; an antioxidant; and a hydro-
philic medium; in which the emulsifier is a polyglycerin
fatty acid ester having HLB of 10 or more and 12 to 20
carbon atoms in the fatty acid alone or é combination of the
polyglycerin fatty acid ester and a sucrose fatty acid ester
having 12 to 20 carbon atoms in the fatty acid and/or a
lecithin, and the hydro?hilic medium is a polyalcohol or a

water-containing polyalcohol.

2. An emulsified composition according to Claim 1, in which
the active ingredient is the natural oil containing docosa-

hexaenoic acid, eicosapentaenoic acid or a derivative there-

of.

. 3. An emulsified composition according to Claim 1, in which

the natural oil is derived from fish, yolk or algae.-

4. An emulsified composition according to Claim 1, in which
the active ingredient which is at least one selected from
the group consisting of docosahexaenoic acid, eicosapentaen-
oic acid and the derivative thereof, or the natural oil
containing the above is contained at about 0.0001 to 50 wt%

in the emulsified composition.
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5. An emulsified composition according to Claim 1, in which
the polyglycerin fatty acid ester has an average polymeriza-~

tion degree of glycerol in the range of 6 to 15.

6. An emulsified composition according to Claim 1, in which
the polyglycerin fatty acid ester has HLB of 13 or more, 14
to 20 carbon atoms in the fatty acid, and 8 to 15 as ‘the

average polymerization degree of glycerol.

7. An emulsified composition according to Claim 1, in which
the polyglycerin fatty acid ester is decaglyceryl monostear-

ate, decaglyceryl monooleate or decaglyceryl monopalmitate.

8. An emulsified composition accoxrding to Claim 1, in which
the nixing ratio of the polyglycerin fatty acid ester and
the sucrose fatty acid ester is about 1:0.05 to 1:1 by

weight.

9. An emulsified composition according to Claim 1, in which
the mixing ratio of the polyglyceryl fatty acid ester and

the lecithin is about 1:0.005 to 1:0.5 by weight.

10. An emulsified composition according to Claim 1, in which
the mixing ratio of the polyglyceryl fatty acid ester, the
sucrose fatty acid ester and the lecithin is about

1:0.05:0.005 to 1:1:0.5 by weight.

11. An emulsified composition according to Claim 1, in which
the emulsifier is contained at about 0.0l to 20 wt% in the

emulsified composition.
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12. An emulsified composition according to Claim 1, in which
the polyglycerin fatty acid ester is contained at about 0.01

to 20 wt% in the emulsified composition.

13. An emulsified composition according to Claim 1, in which
the polyalcohol as the hydrophilic medium is glycerol,

sorbitcl or propylene glycol.

14. An emulsified composition according to Claim 1, in which
the water-containing polyalcohol as the hydrophilic medium

has a water content of about 50 wt% or less.

15. An emulsified composition according to Claim 1, in which
the antioxidant is at least one selected from the group
consisting of ascorbic acid, isocascorbic acid and a salt
thereof, catechins, catechin-containing natural extracts and

tocopherols, and a combination thereof.

16. An emulsified composition according to Claim 15, in
which the antioxidant is a mixture of ascorbic acid, isocas-
corbic acid or a salt thereof with catechins or catechin-

_containing natural extracts.

17. An emulsified composition accoxrding to Claim 1, in which
the antioxidant is contained at about 0.001 to 20 wt% in the

enmulsified composition.

18. An emulsified composition according to Claim 1, in which

the mixing ratio of the emulsifier and the active ingredient is

about 1:0.1 to 1:1 by weight.
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19. An emulsified coﬁposition according to Claim 1, in which
the lecithin is used as an emulsifier and a edible oil is
further contained.

20. A food in the form of liquid or semi-solid, in which the
emulsified composition of Claim 1 is added at such amount
that docosahexaencic acid and/or eicosapentaenoic acid is

contained at about 0.0001 to 1 wt%.

21. A food according to Claim 20, which is prepared as a
carbonated drink, lactic fermenting beverage, fruit drink orx

nilk.

22. A food according to Claim 20, which is prepared as

yogurt or pudding.



