
Technical Field

The present. invention relates to an oi1-in-water type

emulsion which compri-ses a material containing as the mai-n

components milk protein and lactose whose ash content of in

milk-origin sol-id matters is 11å by weight or more together

with a thickening polysaccharide, and more particularly, to

an oil-in-water type emul-sion of a forming type having

excellent flavor such as milkiness, richness, and odd

flavor, and physical properties such as shape retention and

hardness.
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Background Art

Under recent circumstances where resource and

environmental issues are increasingly díscussed, only a few

cheese whey or casein whey obtained as a by-product during

production of cheese or casein is utilized as food because

its sol-id matters are as low as about 6% by weight with a

Iarge amount of water as a remainder, and it is mostly

discarded as it is or used as a feed for livestock.

Examples of the utilization of such materials in food

lnclude a powdered product thereof, i.e., whey powder,

whose composition of components is (proteinz 12 ? by weight,

saccharides: 72e" by wej-ght, ash: 8% by weight) .
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OIL.- IN WATER TYPE EMULSION Technical Field The present invention relates to an
oil-in-water type 5 emulsion which comprises a material containing as The main components
milk protein and lactose whose ash content of in milk-origin solid matters is 11% by weight or
more together with a thickening polysaccharide, and more particularly, to an type emulsion of
a forming type having 10excellent flavor such as milkiness, richness, and odd flavor, and
physical properties such as shape retention and hardness. Background Art 15Under recent
circumstances where resource and environmental issues are increasingly discussed, only a
few cheese whey or casein whey obtained as a by-product during production of cheese or
casein is utilized as food because its solid matters are as low as about 6% by weight with a
20large amount of water as a remainder, and it is mostly discarded as it is or used as a feed
for livestock. Examples of the utilization of such materials in food include a powdered product
thereof, i.e., whey powder, whose composition of components is (protein: 12 % by weight,
saccharides: 72% by weight, ash: 8% by weight).        However, a current issue of water
pollution and environmental pollution caused by discarded whey in combination with a food
resource shortage issue encourages a worldwide attempt to achieve active and extensive
utilization of the whey. In addition, the whey is less expensive as compared with other dairy
foods, and is an excellent material from the viewpoint of nourishment because the contents of
protein and saccharides are high and energy and fat content are low as a nutritional value.
10Patent Document 1 proposes a method for producing whey powder which comprises
crystallizing lactose in a concentrated whey solution in advance, homogenizing it with a
homogenizer to pulverize lactose crystals to 100 mesh or finer, and then spray-drying the
pulverized product with a nozzle atomizer under pressure. This method is directed to the
improvement of whey itself. Patent Document 2 proposes a method for producing a cheese
whey beverage which comprises using cheese whey obtained by actstarter lactic acid
bacterium on raw 20material milk for producing cheese which has been sterilize75C for 1 to 5
minutes, or under equivalent conditions. This method is directed to obtain a beverage from
whey. Patent Document 3 proposes a food material for 25improving hypoalbuminemia which
comprises as an active  3 component whey protein. Patent Document I: JP 8-298927 A 
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Patent Document 2: JP 9-131162 A Patent Document 3; JP 10-257867 A 5Disclosure of
invention Problems to be solved by the Invention       An object of the invention is to provide
an oil-in water type emulsion, in particular, an oil-in water type emulsion of a foaming type
having excellent flavor and 10physical properties by using cheese whey or casein whey,
which is obtained as a by-product during production of cheese or casein, in foods, in
particular, in an oil-inwater type emulsion. Means for Solving the Problems 15The present
inventors have paid attention to the emulsifiability af whey which is a raw material, of milk
origin and have found that whey obtained by processing conventional cheese whey or casein
whey partly to raise an ash content slightly, i.e., a material which contains a 20material
containing as the main components milk protein and lactose whose ash content in milk-origin
solid matters is 11% by weight or more, can be effectively used in an oilin-water type
emulsion, and also that a combination with a thickening polysaccharide is effective for giving
milkiness 25and richness.  Thus, the first aspect of the present invention is an oil-in-water
type emulsion which comprises a material containing as the main components milk protein
and lactose whose ash content in milk-origin solid matters is 11% by weight or more and a
thickening polysaccharide. The second aspect of the present invention is the oil-in-water type
emulsion according to the first aspect, wherein the material containing as the main
components milk protein and lactose whose ash content in the milk-origin solid matters 10is
11% by weight or more is contained in an amount of 0,2 to 4.0% by weight based on the total
amount of the oil-in- water type emulsion. The third aspect of the present invention is the
oil-in-water type emulsion according to the first aspect, wherein the thickening polysaccharide
is 15contained in an amount of 0,01 to 0,3% by weight based on the total amount of the
oil-in-water type emulsion. The fourth aspect of the present invention is the oil-in-water type
emulsion according to any one of the first to third aspects, wherein 50% by weight or more of
fats and oils are 20lauric fats and oils having an ascending melting point within a range from
23 to 38C, and emulsifiers contain a demuisifier and a stabilizing emulsifier. The fifth aspect of
the present invention is the oil-in-water type emulsion according to the fourth aspect, wherein
a total amount of 25the emulsifiers containing a demulsifier and a stabilizing  emulsifier
contained in the oil-in-water type emulsion is within a range from 0.1 to 1.0% by weight. The
sixth aspect of the present invention is the oilater type emulsion according to the fourth or fifth
aspect, wherein the demuisifier is one or more substances selected from lecithin, sorbitan
unsaturated fatty acid esters and 



component whey protein.
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Disclosure of Invention

Probl-ems to be solved by the Invention

An object of the invention is to provide an oil-in

water type emulsj-on, in particular, an oil-in water type

emulsj.on of a foaming type having excellent fl-avor and

physical properties by usíng cheese whey or casein whey,

which is obtaj-ned as a by-product during production of

cheese or casein, in foods, in particuJ-ar, in an oil--in-

water type emul-sion.

Means for Solving the Problems

The present inventors have paid attention to the

emulsifiability of whey which j-s a raw material of milk

origin and have found that whey obtained by processi-ng

conventional cheese whey or casein whey partly to raise an

ash content slightly, i.e., a material which contains a

material containing as the main components milk protein and

l-actose whose ash content in milk-origin solid matters is

118 by weight or more, can be effectively used in an oil-

in-water type emulsion, and also that a combination with a

thickening polysaccharide is effective for giving milkiness

and richness.
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polyglycerin unsaturated. fatty acid esters.and the stabilizing emulsifier is one or more
substances selected from sucrose saturated fatty acid esters, sorbitan 10saturated fatty acid
esters and polyglycerin saturated fatty acid esters. The seventh aspect of the present
invention is the oil-in-water type emulsion according to any one of the first to sixth aspects,
which is a foaming type. The eighth aspect of the present invention is the 15 oil-in-water type
emulsion according to the seventh aspect, wherein the content of fats and oils is within a
range from 20 to 40% by weight. Effect of the Invention       According to the pre sent
invention, it became possible to provide an oil-in water type emulsion, in particular, an oil-in
water type emulsion of a foaming type having excellent flavor and physical properties by using
cheese whey ..Jr. casein whe-y. Best Mode for Carrying Out the Invention        The
oil-in-water type emulsion of the present invention is an oil-in-water type emulsion comprising
fats and oils and water, and it is necessary to contain a material containing as the main
components milk protein and lactose whose ash content in the milk-origin solid matters is 11%
by weight or more, together with a thickening polysaccharide,       The material containing as
the main components milk protein and lactose whose ash content in milk-origin solid
10matters is 11% by weight or more of the present invention is a material containing as the
main components milk protein and lactose which is produced by using cheese whey or casein
whey obtained as a by-product during production of cheese or casein as a raw material, partly
processing to 15remove lactose to adjust the ash content in the solid matters to 11% by
weight or more, preferably 12% by weight or more, more preferably 13% by weight or more.
By using this material, richer milkiness and body taste can be given. Any raw materials such
as those containing water, 20concentrated, or concentrated and then dried into powder, can
be used as long as the contents of ash in the solid matters, protein and saccharide are within
the required rangesThe required ranges are, based on the solid matters, 11% by weight or
more for the ash content, 6 to 28% by weight for the protein and 40 to 78% by weight for  the
saccharide. Naturally, an aqueous dispersion of powder can also be used.      As powder,
commercially available one can be used, and specific examples thereof include mineral
concentrated whey (protein: 7% by weight, saccharide: 73% by weight, ash content: 16% by
weight).       Examples of the thickening polysaccharide of the present invention include
carrageenan, xanthan gum, aellan gum, pectin, tamarind, guar gum, gum arabic, locust bean
10gum, agar, furcellan, crystalline cellulose, microcrystall1ne cellulose,
carboxymethylcellulose and the like, any of which can be used alone or in a combination of 2
or more thereof. The content of these thickening polysaccharides is preferably from 0.01 to
0.3% by weight, 15more preferably from 0,01 to 0.2% by weight. When the amount is too
small, it is difficult to sufficiently extract milkiness and richness or body taste of the material
containing as the main components milk protein and lactose whose ash content in milk-origin
solid matters is 2011% by weight or more to efficiently. When the amount is 



Thus, the first aspect of the present invention is an

oil-in-water type emul-sion which compri-ses a material

containing as the main components milk protein and lactose

whose ash content in milk-origin solid matters is 11? by

weight or more and a thickening polysaccharide. The second

aspect of the present invention is the oil-in-water type

emulsion according to the first aspect, wherein the

material containing as the main components milk protein and

lactose whose ash content in the milk-origin solid matters

is 11% by weight or more is contained in an amount of 0.2

to 4.0% by weight based on the total amount of the oil-in-

water type emul-sion. The third aspect of the present

inventj-on is the oil-in-water type emul-sion according to

the first aspect, wherein the thickening polysaccharide is

contained in an amount of 0.01 to 0.38 by weight based on

the total amount of the oil-in-water type emulsion. The

fourth aspect of the present invention is the oil-in-water

type emulsion according to any one of the first to third

aspects, wherein 50? by weight or more of fats and oils are

lauric fats and oils having an ascending melting point

within a range from 23 to 38"C, and emulsifiers contain a

demulsj-fier and a stabilizing emulsifier. The fifth aspect

of the present i-nvention is the oil-in-water type emulsion

accordj-ng to the fourth aspect, wherein a total amount of

the emulsifiers containing a demulsifier and a stabil-izl-ng
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too large, the polysaccharides adversely affect the texture, physical properties and the like.
Among these thickening polysaccharides, preferred are those capable of giving a. thicker
aqueous dispersion or 25solution which exhibits physical properties similar to  those of a gel
in a static state and exhibits flowability in a dynamic state. Specific examples thereof include
carrageenan, gellan gum, pectin, agar and furcellan. In the present invention, a material
containing as the 5main components milk protein and lactose whose ash content in milk-origin
solid matters is 11% by weight or more is preferably used in an amount of 0.2 to 4.0% by
weight, more preferably 0.2 to 3.0% by weight, based on the total amount of the oil-in-water
type emulsion. Within this range, 10other proteins or saccharides can appropriately be
selected and used. A smaller amount of the material in the emulsion make it difficult to obtain
milkiness and richness, while a larger amount adversely affects the flavor. 15Other proteins
may be any food materials as long as they contain proteins, and examples of the food
materials include food materials in the form of other than powder such as fresh milk, cow milk,
special milk, fresh goat milk, pasteurized goat milk, fresh sheep milk, partially defatted 20milk,
defatted milk, processed milk, butter, cream, cheese, cream cheese, frozen-denatured cream
cheese, concentrated whey, iced creams, concentrated milk, defatted concentrated milk,
sugar-free condensed milk, sugar-free defatted condensed milk, sweetened condensed milk,
sweetened 25defatted condensed milk, fermented milk, lactic acid bacteria fermented
beverage, milk beverage, soymilk, whole egg, egg yolk, egg albumen, salted egg yolk,
sweetened egg yolk, enzymatically treated egg yolk and the like, as well as food materials in
the form of powder such as while 5powder milk, defatted powder milk, cream powder, whey
powder, protein-concentrated whey powder, butter milk powder, sweetened powder milk,
formulated powder milk, casein calcium, whey protein concentrate, total milk protein,
powdered whole egg, powdered egg yolk, powdered 10egg albumen, albumen-decomposed
materials, wheat protein, soybean powder, concentrated soybean protein, pea protein, maize
protein, plasma protein and the like. Examples of other 'accharides include saccharides such
as glucose, fructose, sucrose, maltose, enzymatically saccharified syrup, lactose, reduced.
starch-derived saccharified materials, isomerized liquid sugar, sucrose-bound syrup,
oligosaccharide, reduced saccharide polydextrose, sorbitol, reduced lactose, trehalose,
xylose, zylitol, maltitol, erythritol, mannitol, 20fructoorigosacchari.de, soybean
oligosaccharide, galactooligosaccharid, lactofructooligosaccharide, raffinose, lactulose, pal
tinose oligosaccharide, stev-a, aspartame and the like. These saccharides can be used alone
or in a combination of two or more thereof.. 



emul-sifier contained in the oiI-in-water type emulsion j-s

within a range from 0.1 to 1.0% by weight. The sixth

aspect of the present invention is the oil-in-water type

emulsion according to the fourth or fifth aspect, wherein

the demul-sifi-er is one or more substances selected from

lecithin, sorbitan unsaturated fatty acid esters and

polyglycerin unsaturated fatty acid esters, and the

stabilizing emulsifi-er is one or more substances selected

from sucrose saturated fatty acid esters, sorbitan

saturated fatty acid esters and polyglycerin saturated

fatty acid esters. The seventh aspect of the present

j-nvention j-s the oil-in-water type emulsion according to

any one of the first to sixth aspects, which is a foami-ng

type. The eighth aspect of the present invention is the

oil-j-n-water type emulsion according to the seventh aspect,

wherein the content of fats and oil-s is withln a range from

20 to 40å by weight.
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According to the present invention, it became possible

20 to provide an oil-in water type emulsion, in particular, an

oil-in water type emulsion of a foaming type having

excel-l-ent flavor and physical- properties by using cheese

whey or casein whey.

25 Best Mode for Carrying Out the Invention

25The fats and oils of the present invention are  10 preferably lauric fats and oils alone or a.
mixture of lauric fats and oils with non-lauric fats and        Examples of the lauric fats and oils
include palm oil, palm kernel oil, and hydrogenated, fractionated, or interesterified fats and oils
thereof, and the like.        It is preferred that lauric fats and oils having an ascending melting
point within a range from 23 to 38C, more preferably 23 to 31C, most preferably 26 to 30C is
contained in an amount of 50% by weight or more based on 10the fats and oils.       When
lauric fats and oils are contained in a larger amount, milky and light flavor can be favorably
obtained, and is further favorable in the case of that of a foaming type in view of the shape
retention. 15Examples of the noniauric fats and oils include animal or vegetable fats and oils
such as soybean oil, cottonseed oil, corn oil, safflower oil, olive oil, palm oil, rapeseed oil, rice
bran oil, sesame oil, kapok oil, milk fat, lard, fish oil, whale oil and the like, as well 20as
processed fats and oils thereof such as hydrogenated, fractionated, and interesterified oil
thereof, among which, one having a melting point of about 15 to 40C is preferred.       An fats
and oils content within a range as wide as 1 to 60% by weight can be applicable in the
oil-in-ater type emulsion, and a. smaller content hardly gives oil-originated  ii rich mouthfeel
and flavor, while a larger amount deteriorates the stability of the emulsion. In the case of the
oil-in-water type emulsion of a foaming type, the fats and oils content is 20 to 40% by weight,
preferably 25 to 40% by weight. When the fats and oils content istoo low,      foaming
properties and the shape retention tend to be adversely affected in the case of the oil-in-water
type emulsion of a foaming type. When the fats and oils content is too high, the oil- in-water
type emulsion of a foaming 10type is liable to become less flowable (be plastisized).       As
the emulsifier of the present invention, any emulsifier conventionally used for preparing an
oil-inwater type emulsion or a foaming type oil-in-water type emulsion can be appropriately
selected and used. Examples 15thereof include synthetic emulsifiers such as lecithin,
monoglvcerides, sorbitan fatty acid esters, propylene glycol fatty acid esters, polyglycerin fatty
acid esters, poiyoxyethylene sorbltan fatty acid esters, sucrose fatty acid esters, and the like,
and any of which can be used 20alone or in a combiner. on of two or more thereof.       In
these emulsifiers, preferred are emulsifiers which contains a demulsifier and a stabilizing
emulsifier, wherein a total amount thereof is within a range from 0,1 to 1,0% by weight based
on the total amount of the oil-in- 25water type emulsion, the demulsifier is one or more  12
substances selected from lecithin, sorbitan unsaturated fatty acid esters and polyglycerin
unsaturated fatty acid esters, and the stabilizing emulsifier is one or more substances
selected from sucrose saturated fatty acid esters, sorbitan saturated fatty acid esters and
polvglycerin saturated fatty acid esters. A smaller amount of the emulsifier leads to difficulty in
obtaining a stable oil-in-water type emulsion, while a larger amount leads to poor flavor.       In
the oil-in-water type emulsion or that of a foaming-type of the present invention, various salts
can be used. As such a salt, hexametaphosphates, secondary phosphates, sodium citrate,
polyphosphates, sodium bicarbonates, and the like can be used alone or in a combination of
two or 



The oil-in-water type emul-sj-on of the present

invention is an oil-in-water type emulsion comprising fats

and oils and water, and it is necessary to contain a

material- cont.ainj-ng as the main components milk protein and

Iactose whose ash content in the miÌk-origin sol-id matters

is 11% by weight or more, together wj-th a thickening

polysaccharide.

The material containing as the main components milk

protein and lactose whose ash content in milk-origin solid

matters is l-Leo by weight or more of the present invention

is a material containing as the main components milk

protein and lactose which is produced by using cheese whey

or casein whey obtaj-ned as a by-product during production

of cheese or casej-n as a raw materi-al, partly processing to

remove l-actose to adjust the ash content in the sol-id

matters to 11å by weight or more, preferably 12% by weight

or more, more preferably 1-3% by weight or more. By using

this materj-a1, richer milkiness and body taste can be given.

Any raw materials such as those containlng water,

concentrated, or concentrated and then dried into powder,

can be used as long as the contents of ash in the solid

matters, protein and saccharide are wj-thin the required

ranges. The required ranges are, based on the solid

matters, LIq." by weight or more for the ash content, 6 to

28eo by weight for the protein and 40 to 78e" by weight for
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15more thereof. Other components such as flavors, colorants, preservatives and the like can
also be used.       As a method for producing the oil-in-water type emulsion or that of a
foaming type of the present invention, the emulsion can be obtained by appropriately mixing
major 20raw materials including the material containing as the main components milk protein
and lactose whose ash content in milk-origin solid matters is 11% by weight or more, the
thickening polysaccharide and water with other optional protein ram materials, saccharides,
emulsifiers, and the 25like, and subjecting the resulting mixture to preliminary  emulsification,
pasteurization or sterilizing, and then homogenization treatments. In view of the preservation
of the oil-in-water type emulsion, sterilization is preferred. Specifically, various raw materials
are subjected to the preliminary emulsification at 60 to 70C for 20 minutes (by a homomixer
as an emulsifying device) and then, if necessary, to homogenization at 0 to 250 kg/cm2 (by a
homogenizer as an emulsifying device). Then, after subjecting to ultra high temperature
instant sterilization 10treatment (UHT), homogenization is carried out again at 0 to 300
kgicm2, followed by cooling and then aging for about 24 hours.       In the ultra high
temperature instant sterilization (UHT), there are two systems, one is an indirect system and
15the other is a direct heating system, Examples of the device for indirect heat treatment
include, but is not limited to, APV plate-type UHT treatment apparatus (manufactured by API!
Co. Ltd.), CP-UHT sterilizer (manufactured by Climaty Package Co. Ltd.), Stork tubular-
20type sterilizer (manufactured by Stork Food & Dairy Systems Inc.), Contherm scraped
surface OUT sterilizer (manufactured by TetraPak Alfa-Laval Co. Ltd.), and the like. The direct
heating sterilizing device includes, but is not limited to, a UHT sterilizer such as an ultra high
25temperature sterilizer (manufactured by IWAI Engineering   System Co. Ltd.), Uperization
sterilizer (manufactured by TetraPak Alfa-Laval Co. Ltd), VTIS sterilizer  (manufactured by
TetraPak Alfa-Laval Co. Ltd.), Lagear UHT sterilizer (manufactured by Lagear Co. Ltd.),
Paralyzator (manufactured by Pash and Silkevogue Co. Ltd.), and the like, Any of which can
be used. Examples The present invention will be illustrated further 10detailed in the following
Examples, which are not intended to limit the spirit of the present invention, Al]. "percents"
and "parts" are by weight.       The results were evaluated according to the following methods.
15Whipping time: Time required for reaching an optimally foamed state when whipping I. kg of
an oil-in-water type emulsion using a Kenwood mixer. 



the saccharide. NaturalJ-y, an aqueous dispersion of powder

can al-so be used.

As powder, commercially available one can be used, and

specific examples thereof include mineral concentrated whey

(proteinz 12 by weight, saccharj-de: 732 by weight, ash
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Overrun: ((Weight of oil-in-water type, emulsion in given volume) (Weight of foamed article in
given volume 20after whipping)}(Weight of foamed article in given volume after whipping) x
100       Shape retention: The retention is evaluated after storage of a flower-shaped foamed
article at 15'C for 24 hours. The evaluation is carried out according to the 25following 4
criteria, 0, 0, A and x in the order of better  15 retention.       Hardness: Twenty special
panelists evaluate whether hardness after whipping is suitable for a whipped cream, The
evaluation is carried out according to the following 4 criteria, 0, 0. A and x in the order of
better conditions. The criteria shown by a largest number of the panelists were used as the
results,        Flavor: Twenty special panelists evaluate milkiness, richness and odd flavor, and
the evaluation is carried out 10according to the following 4 criteria: 0, 0, A and x in the order of
excellence. The averaged criteria were used as the results.        Overall evaluation of these
three items were used as the flavor evaluation. 15Example 1        An oil phase is prepared by
adding, mixing and dissolving 20.0 parts of palm kernel oil (melting point: 28C), 5.0 parts of
hydrogenated palm kernel oil (melting point; 36C), 5.0 parts of hydrogenated palm oil (melting
20point; 31C), 0.2. part of lecithin and 0.05 part of a polyglycerin unsaturated fatty acid ester.
Separately, 1.0 part of a milk protein/lactose-containing material (mineral concentrated whey
(protein: 7% by weight, saccharide: 73% by weight, ash: 16% by weight)), 3.0 parts of
defatted 25powder milk, 0.1 part of a sucrose fatty acid ester, 0.05  16 part of a polyglycerin
saturated fatty acid ester, 0.2 part of sodium hexametaphosphate, 0.05 part of sodium
hydrogen carbonate and 0.1 Dart of--carrageenan are dissolved in 65,35 parts of water to
prepare an aqueous phase. The aqueous phase and the oil phase were preliminarily
emulsified by stirring with a homomixer at 65C for 30 minutes, the mixture was homogenized
at 30 kg/cm2, followed by UHT-sterilizing at 135 to 145C. for 2 to 7 seconds, homogenizing
again at 30 kg/cm2, cooling. to 10C and aging 10 for about 24 hours to obtain an oil-in-water
emulsion. The emulsion thus obtained was whipped with a Kenwood mixer and various tests
were carried out. The results are summarized in Table 1. Example 2 to Example 8 



those of a gel in a static state and exhibits flowability

in a dynamic state. Specific exampÌes thereof include

carrageenan, geJ-Ian 9üfr, pectin, agar and furcellan.

In the present invention, a material containing as the

main components milk protein and lactose whose ash content

in milk-origin solid matters is 11? by weight or more is
preferably used in an amount of 0.2 to 4.02 by weight, more

preferably 0.2 to 3.03 by weight, based on the total amount

of the oil-in-water type emul-sion. Within this range,

other proteins or saccharides can approprj-ately be selected

and used.

A smaller amount of the material in the emul-sion make

it difficul-t to obtain milkiness and richness, while a

J-arger amount adversel-y af f ects the f lavor.

Other proteins may be any food materials as J-ong as

they contain proteins, and examples of the food material-s

include food materials in the form of other than powder

such as fresh milk, cow mi1k, special milk, fresh goat milk,

pasteurized goat milk, fresh sheep milk, partially defatted

milk, defatted milk, processed mi1k, butter, cream, cheese,

cream cheese, frozen-denatured cream cheese, concentrated

whey, iced creams, concentrated m11k, defatted concentrated

mi1k, sugar-free condensed milk, sugar-free defatted

condensed miJ-k, sweetened condensed milk, sweetened

defatted condensed miIk, fermented miJ-k, lactic acid
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15According to the same manner as that described in Example 1, oil-in-water type emulsions
of the formulations shown in Table I were obtained. These emulsions were evaluated
according to the same manner as that in Example The results are summarized in Table 1.
20In Example 2, 0.1 part of kappa-carrageenan was used ins ad of 0.1 part. of
iota-carrageenan used in Example 1.       In Example 3, 0.05 part of gellan gum was used
instead of 0.1 part of iota-carrageenan used in Example 1 to prepare an aqueous phase. 25In
Example 4, 0,1 part of furcellan was used instead  17 of 0.1 part of iota-carrageenan used in
Example I.       In Example 5, 3.0 parts of mineral concentrated whey and 1.0 part of defatted
powder milk were used instead of 1,0 part of mineral concentrated whey and 3.0 parts of
defatted powder milk used in Example 3.       In Example 6, 0.3 part of mineral concentrated
whey and 3,7 parts of defatted powder milk were used instead of 1.0 part of mineral
concentrated whey and 3.0 parts of defatted powder milk used in Example 3. 10In Example 7,
0.1 part of a gellan gum was used instead of 0.5 part of gellan gum used in Example 3 to
prepare an aqueous phase.          In Example 8, 0-.2 part of a gellan gum was used instead of
0.5 part of gellan gum used in Example 3 to 15prepare an aqueous phase.      The
formulations and the results in Example 1 to Example 8 are summarized in Table 1.  Example
Example Example Example Example ExampleExample       



bacterla fermented beverage, mil-k beverage, soymilk, whole

egg, egg yolk, egg albumen, salted egg yo1k, sweetened egg

yolk, enzymatically treated egg yolk and the liker âS well

as food materials in the form of powder such as wh1le

powder mi1k, defatted powder mi1k, cream powder, whey

powder, protein-concentrated whey powder, butter milk

powder, swee@ formulated powder milk,

casein calcium, whey protein concentrate, total- milk

protein, powdered whole egg, powdered egg yolk, powdered

egg albumen, al-bumen-decomposed materials, wheat protein,

soybean powder, concentrated soybean protein, pea protej-n,

maize protein, plasma protein and the like.

Examples of other saccharides include saccharides such

as glucose, fructose, sucrose, maltose, enzymatically

saccharified syrup, lactose, reduced starch-derived

saccharified materJ-aJ-s, isomerj-zed liquid sugar, sucrose-

bound syrup, oJ-igosaccharide, reduced saccharide

polydextrose, sorbitol, reduced lactose, trehalose, xylose,

xylitol, maltitol, erythritol, mannitol,

fructoorigosaccharide, soybean oligosaccharide,

galact oo j- i gosaccharid, l-actof ructool igosaccharide,

raffinose, lactulose, paJ-atinose oligosaccharide, stevia,

aspartame and the l-ike. These saccharides can be used

alone or in a combination of two or more thereof.

The fats and oils of the present invention are
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preferably lauric fats and oils al-one or a mixture of

l-auric fats and oil-s with non-lauri-c fats and oils.

Examples of the lauric fats and oil-s include paÌm oiI,

pal-m kernel oiI, and hydrogenated, fractionated, or

interesterified fats and oj-1s thereof, and the 1ike.

It is preferred that lauric fats and oils having an

ascending melting point within a range from 23 to 38"C,

more preferably 23 to 31"C, most preferabLy 26 to 30"C is

contained in an amount of 503 by weight or more based on

the fats and oils.

10

10

I¡rlhen lauric fats and oils are contained in a larger

amount, milky and light flavor can be favorably obtained,

and is further favorable in the case of that of a foaming

type in view of the shape retention.

Examples of the non-l-aurj-c fats and oils include

animal- or vegetable fats and oil-s such as soybean oiI,

cottonseed oil, corn oi1, safflower oil-, olive oil, palm

oil, rapeseed oi1, rice bran oil, sesame o11, kapok oiI,

milk fat, lard, fish oi1, whal-e oil and the liker âs well

as processed fats and oil-s thereof such as hydrogenated,

fractionated, and ínteresterified oil- thereof, among which,

one having a melting point of about 15 to 40oC is preferred.

An fats and oils content within a range as wide as 1

to 602 by weight can be applicable j-n the oil--in-water type

emulsion, and a smaLl-er content hardly gi-ves oiJ--originated
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rich mouthfeel and flavor, whil-e a larger amount

deteriorates the stabillty of the emulsion. In the case of

the oiI-in-water type emulsion of a foaming type, the fats

and oils content is 20 to 402 by weight, preferably 25 to

40% by weight. When the fats and oils content is too low,

the foamlng properties and the shape retention tend to be

adversely affected in the case of the oil-in-water type

emul-sion of a foaming type. Vühen the f ats and oils content

is too hiqh, the oil--in-water type emulsion of a foaming

type is liable to become less flowabl-e (be pÌastisized) .

As the emulsifier of the present invention, any

emulsifier conventionalJ-y used for prepari-ng an oil-in-

water type emulsion or a foaming type oil-in-water type

emul-sion can be appropriately selected and used. Examples

thereof incl-ude synthetic emulsifiers such as lecithin,

monoglycerides, sorbi-tan fatty acid esters, propyJ-ene

gl-ycol fatty acid esters, polyglycerin fatty acid esters,

polyoxyethylene sorbitan fatty acid esters, sucrose fatty

acid esters, and the like, and any of which can be used

alone or ín a combination of two or more thereof.

In these emuLsifiers, preferred are emulsifiers which

contains a demul-sifj-er and a stabilizing emulsifier,

wherein a total- amount thereof is within a range from 0.1

to 1.0å by weight based on the total- amount of the oil-in-

water type emul-sion, the demulsifier is one or more

11
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substances selected from lecithin, sorbitan unsaturated

fatty acid esters and polyglycerin unsaturated fatty acid

esters, and the stabilizing emulsifier is one or more

substances selected from sucrose saturated fatty acid

esters, sorbitan saturated fatty acid esters and

polyglycerin saturated fatty acid esters. A smaller amount

of the emulsifier leads to difficulty in obtaining a stabl-e

oil-in-water type emulsion, whj-1e a larger amount leads to

poor f l-avor.

In the oil-in-water type emulsion or that of a foaml-ng

type of the present invention, various salts can be used.

As such a salt, hexametaphosphates, secondary phosphates,

sodium citrate, polyphosphates, sodium bicarbonates, and

the like can be used alone or in a combination of two or

more thereof. Other components such as fl-avors, colorants,

preservatives and the like can also be used.

As a method for producing the oil-in-water type

emulsion or that of a foaming type of the present invention,

the emulsion can be obtained by appropriately mixing major

raw materials incl-uding the material containing as the main

components mil-k protein and lactose whose ash content in

milk-origin sol-id matters is 11% by weight or more, the

thickening polysaccharide and water with other optional

protein raw materials, saccharides, emulsifiers, and the

like, and subjecting the resulting mixture to preliminary

I2
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emul-sification, pasteurization or sterilizing, and then

homogenization treatments. fn view of the preservation of

the oil-in-water type emulsion, sterilization is preferred.

SpecificalIy, various raw material-s are subjected to the

preliminary emulsification at 60 to 70"C for 20 minutes (by

a homomixer as an emulsifying device) and then, if

necessary, to homogenization at O to 250 kg/cm2 (by a

homogenizer as an emulsifying device). Then, after

subjecting to ultra high temperature instant sterilization

treatment (UHT), homogenj-zation is carried out again at 0

to 3OO kg/cm2, followed by cooling and then aging for about

24 hours.

In the ultra high temperature instant sterilization

(UHT), there are two systems, one is an indirect system and

the other is a direct heating system. Examples of the

device for indlrect heat treatment include, but is not

limited to, APV plate-type UHT treatment apparatus

(manufactured by APV Co. Ltd. ), CP-UHT sterilizer

(manufactured by Climaty Package Co. Ltd. ), Stork tubular-

type sterilizer (manufactured by Stork Food & Dairy Systems

fnc. ), Contherm scraped surface UHT steril-j-zer

(manufactured by TetraPak Alfa-Laval- Co. Ltd. ), and the

l-ike. The direct heating steril-izi-ng device includes, but

is not limj-ted to, a UHT sterilizer such as an ultra high

temperature sterilizer (manufactured by IWAI Engineering

1-3
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System Co. Ltd. ), Uperization sterilizer (manufactured by

TetraPak A1fa-Laval Co. Ltd. ), VTIS sterj-lizer

(manufactured by TetraPak Alfa-Laval Co. Ltd. ), Lagear UHT

sterilizer (manufactured by Lagear Co. Ltd. ), Paralyzator

(manufactured by Pash and Silkevogue Co. Ltd. ), and the

l-ike. Any of which can be used.

L4

Examples

The present invention wil-1 be illustrated further

detailed in the following Examples, which are not j-ntended

to limit the spirit of the present invention. AIl

"percents" and "parts" are by weight.

The results hrere evaluated according to the following

methods.

It'lhipping time: Time required f or reaching an optimally

foamed state when whipping 1 kg of an oil-in-water type

emulsion using a Kenwood mj-xer.

Overrun: { (I¡leight of oil-in-water type emulsion i-n

given volume)-(Ilüeight of foamed article in given vol-ume

after whipping) ) + (Vüeight of foamed article in given

volume after whipping) x 100

Shape retention: The retention is evaluated after

storage of a flower-shaped foamed article at l-5oC for 24

hours. The evaluation is carried out according to the

following 4 criteri-a, O, O, Â and x in the order of better
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retention.

Hardness: Twenty special panelists evafuate whether

hardness after whipping is suitable for a whipped cream.

The evaluation is carried out according to the folJ-owing 4

criteria, O, O, Â and x in the order of better conditions.

The criteria shown by a largest number of the panelists

ü¡ere used as the results.

Flavor: Twenty special panelists eva.l-uate milkiness,

richness and odd flavor, and the evaluation is carrled out

according to the following 4 criteria: O, O, Â and x in

the order of excellence. The averaged criteria were used

as the results.

Overal-l- eval-uation of these three items were used as

the flavor evaluation.

Example 1

An oil phase is prepared by adding, mixing and

dissolving 20.0 parts of pal-m kernel oiI (meÌting point:

28"C) , 5.0 parts of hydrogenated palm kernel o11 (melting

point: 36"C), 5.0 parts of hydrogenated palm oil (melting

point: 31"C), 0.1 part of lecithin and 0.05 part of a

polygJ-ycerin unsaturated fatty acid ester. Separately, 1.0

part of a mj-Ik protein/l-actose-containing material (mineral

concentrated whey (protein: 7% by wej-ght, saccharide: 732

by weight, ash: 1,62 by weight)), 3.0 parts of defatted

powder milk, 0. 1 part of a sucrose fatty acid ester, 0. 05

15
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part of a polyglycerin saturated fatty acid ester, 0.2 part

of sodium hexametaphosphate, 0.05 part of sodium hydrogen

carbonate and 0.1 part of iota-carrageenan are dissolved in

65.35 parts of water to prepare an aqueous phase. The

aqueous phase and the oi1 phase urere preJ-iminarily

emulsified by stirrlng with a homomj-xer at 65"C for 30

minutes, the mixture was homogenized at 30 kq/cm2, foÌlowed

by UHT-sterilizing at 135 to 145"C for 2 to 7 seconds,

homogenizing again at 30 kg/cm2, cooÌing to lOoC and aging

for about 24 hours to obtain an oil-in-water emulsion. The

emulsion thus obt.aj-ned was whipped with a Kenwood mixer and

various tests were carried out. The results are summarized

in Tabl-e 1.

Example 2 to Example I

According to the same manner as that described in

Example I, oil-in-water type emul-sions of the formulations

shown in Table 1 were obtained. These emul-sions were

evaluated according to the same manner as that i-n Example 1.

The results are summarized in Table 1.

In Example 2, 0.1 part of kappa-carrageenan uras used

instead of 0.1 part of iota-carrageenan used in Bxample 1.

In Example 3, 0.05 part of gellan gum bras used instead

of 0.1 part of iota-carrageenan used in Example 1 to

prepare an aqueous phase.

In Example 4, 0. 1 part of furcel-l-an \tras used instead

I6
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of 0.1- part of iota-carrageenan used in Example 1.

In Example 5, 3.0 parts of mineral concentrated whey

and 1.0 part of defatted powder milk urere used instead of

1.0 part of mineral concentrated whey and 3.0 parts of

defatted powder milk used in Example 3.

In ExampJ-e 6, 0. 3 part of mi-neral concentrated whey

and 3.7 parts of defatted powder milk brere used instead of

1.0 part of mi-neral concentrated whey and 3.0 parts of

defatted powder milk used in Example 3.

In Example 7 , 0. 1 part of a gellan gum r^ras used

j-nstead of 0.5 part of geIlan gum used in Example 3 to

I1

10

prepare an aqueous phase.

In Example 8, 0.2 part of

instead of 0.5 part of geIlan

1-5 prepare an aqueous phase.

The formulations and the

Example 8 are summarized in Table 1.

a gellan gum hras used

gum used in Example 3 to

results in Example 1 to

0  0 0 0 0 0  19 Example 9 to Example 11 According to the same manner as that described in
Example 1, oil-in-water type emulsions of the formulations shown in Table 2 were obtained.
These emulsions were 5evaluated according to the same manner as that in Example 1, The
results are summarized in Table 2.       In Example 9, 15,0 parts of palm kernel. oil (melting
point: 28C) 10.0 parts of hydrogenated palm oil (melting point: 31C) and 5,0 parts of
hydrogenated rapeseed oil 1.0(melting point: 35C) were used instead of 20.0 parts of palm
kernel oil (melting point: 28C) 5.0 parts of hydrogenated palm kernel oil (melting point: 36C)
and 5,0 parts of hydrogenated palm oil (melting point: 31C) used in Example 1. 15In Example
10, 0.08 part of a sorbitan unsaturated fatty acid ester and 0.04 part of a sorbitan saturated
fatty acid ester were used Instead of 0.05 part of the polyglycerin unsaturated fatty acid ester
and 0.05 part of the polyglycerin saturated fatty acid ester used in Example 201,       In
Example 11, 15.0 parts of coconut oil. (melting point: 24C), 10.0 parts of hydrogenated palm
oil (melting point: 36C) and 5,0 parts of hydrogenated palm oil (melting point: 31C) were used
instead of 20.0 parts of flpalm kernel oil (melting point: 28C), 5,0 parts of  20 hydrogenated
palm kernel oil (melting point: 36C) and. 50 parts of hydrogenated palm oil (melting point:
31C) used in Example 1. The formulations and the results in Example 9 to Example 11 are
summarized in Table 2 Formulation 



Table 1

Exampl-e
1

Example
2

Example
3

Example
4

Example
5

Examp].e
6

Example
7

Example
I

Formulation
Palm kernel oil (neLting point: 28oC)
Hydrogenated paln kernel oiL (melting point:
36"C)
Hydrogenated palm oil (melting point: 31oC)
Mineral concentrated whey
Defatted powder milk
Demulsifier lecithin
DemuLsifier poJ-yglycerin unsaturated fatty acid
ester
Stabilizing emulsifier sucrose fatty acíd ester
Stabi]-izing emuLsifier poJ-yglycerin saturated
fatty acid ester
Sodium hexametaphosphate
Sodium hydrogen carbonate
Carrageenan (iota)
Carrageenan (kappa)
GeJ-J-an gurn
Furcell-an
lilater

20
5

5
1

3
0.1
0.05

0.1
0.05

0.2
0.05
0.1

65.35

20
5

5
1

3
0.1
0.05

0.1
0.0s

0.2
0.05

0.1

65.35

20
q

5
1

3
0.1
0.05

0.1
0.05

0.2
0.0s

0.05

65.40

20
5

1

3
0.1
0.05

0.1
0.0s

o.2
0.05

0.1
65.35

20
5

5
3

1

0.1
0.0s

0.1
0.05

o.2
0.05

0.05

65.40

20
5

5
0.3
3.1
0.1
0.05

0.1
0.0s

0.2
0.05

0.05

65.40

20
5

5
1

5
0.1
0.0s

0.1
0.05

o.2
0.05

0.01

65 .44

20
5

5
1

3
0.1
0.05

0.1
0.05

0.2
0.0s

o.2

65.25

Total- oil content (*)
Lauric oíl and fat (t)
Lauric oil and fatlTotaL oiL and fat content (t)
Ascending nelting point of l-auric oil and fat
( "c)

Total- emulsifier (*)

30
25
83.3
29

0.3

30
25
83.3
29

0.3

30
25
83.3
29

0.3

30
25
83.3
29

0.3

30
25
83.3
29

0.3

30
25
83.3
29

0.3

30
25
83.3
29

0.3

30
25
83.3
29

0.3

Resul-ts
lfhipping tine
Overrun (t
Shape retention
Hardness
FIavor
Milkiness
Richness
Odd fl-avor

3' 20"
115
o
o
o
o
o
o

3'40"
t25
o
o
o
o
o
o

3' 30"
120
o
o
o
o
o
o

3'50"
125
o
o
o
o
o
o

3'10"
110
o
o
o
o
o
o

4'O0"
725
o
o
o
o
o
o

4'!5"
125
o
o
o
o
o
o

3'00"
105
o
o
o
o
o
o

P
@

X IR le Table 2. Example Example I  Palm kernel oil(melting point: 286C) 15 20  Coconut oil(melting point:24C)    Hydrogenated palm kernel
oil(melting point:36C)    Hydrogenated palm oil(melting point; 10 5 5 31."C)    Hydrogenated rapeseed oil.(melting point:35cC) 5  



Example 9 to Example 11

According to the same manner as that described in

Example L, oil-in-water type emulsions of the formulations

shown in Tabl-e 2 were obtained. These emul-sions brere

eval-uated according to the same manner as that in Example 1.

The results are summarized in Table 2.

In Example 9, 15.0 parts of palm kernel- oil (melting

point: 28"C) , 10.0 parts of hydrogenated palm oil (melting

point: 31"C) and 5.0 parts of hydrogenated rapeseed oil

(melting point: 35oC) \lrere used instead of 20.0 parts of

palm kernel oil (melting point: 28"C) , 5.0 parts of

hydrogenated palm kernel oil (melting point: 36"C) and 5.0

parts of hydrogenated palm oil (melting point: 31"C) used

in Example 1.

In Example 10, 0.08 part of a sorbitan unsaturated

fatty acld ester and 0.04 part of a sorbitan saturated

fatty acid ester ulere used instead of 0.05 part of the

polyglycerin unsaturated fatty acid ester and 0. 05 part of

the polyglycerin saturated fatty acid ester used in Example

1.

In Example 7L, 15.0 parts of coconut oil (melting

point: 24"C) , 10.0 parts of hydrogenated palm oil (melting

point: 36"C) and 5.0 parts of hydrogenated palm oil

(melting point: 31C) were used instead of 20.0 parts of

palm kernel oil- (melting point : 28"C), 5. 0 parts of

19
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Mineral concentrated whey 1 1 Defathed powder milk 33  Demulsifier lecithin 0.1 0.1
Denuisifier sorbitan unsaturated fatty acid ester  0.08 Demullsifier polyglycerin unsaturated
fatty acid ester 0.05 0.05 Stabilising emulsifier sucrose fatty acid ester 0.10.1 0.1 Stabilizing
emulsifier polyglycerin saturated fatty acid ester 0.04  Stabilizing emulsifier polygivcerin
saturated fatty acid ester 0.05 0.05 Sodium hexametaphosphate 0,20.20.2 Sodium hydrogen
carbonate 0.05 0.05 



hydrogenated pal-m kernel oi1 (melting point: 36oC) and 5.0

parts of hydrogenated pal-m oil (melting point: 31"C) used

in Example 1.

The formul-ations and the results j-n Example 9 to

Example 1l are summarized in Table 2.

Tabl-e 2

20

Formul-ation
Palm kernel oil (melting point:. 28"C)
Coconut oj-l- (melting point : 24oC)
Hydrogenated palm kernel oil (melting
point:36"C)
Hydrogenated palm oil (melting point:
31 oC)

Hydrogenated rapeseed oil (melting
poínt:35"C)
Mineral concentrated whey
Defatted powder milk
Demulsifier lecithin
Demulsifier sorbitan unsaturated
fatty acid ester
Demulsifier poJ-yglycerin unsaturated
fatty acid ester
Stabilizing emulsifier sucrose fatty
acid ester
Stabilizing emulsifier polyglycerin
saturated fatty acid ester
Stabilizing emulsifier polyglycerin
saturated fatty acid ester
Sodium hexametaphosphate
Sodium hydrogen carbonate
I of a - ca rrage enan
Water

Example 9

L5

l_0

5

1

3
0.1

0. 05

0.1

0.05

0.2
0. 05
0.1
65. 35

E

Total oil content (t)
Lauric oil and fat (t)
Lauric oil and fat,/Total
content (8)
Ascending melting point
and fat (oC)

Total- emulsifier (t)

xamp

20

5

5

1

3

0. l_

0.08

0.1

0. 04

0.2
0. 05
0.1
65.33

le t0 Exampl

Results
9ùhipping time
Overrun (8)
Shape retention
Hardness
Flavor
MiLkiness
Richness
Odd fl-avor

l_5
10

5

1

3

0.1

0. 05

0.1

0. 05

0.2
0.05
0.1
65. 35

e 11

oil and fat

of Lauric oil

30
t5
50. 0

28

0.3

30
25
83.3

29

0.32

3' L0"
r_0 5
o
o
o
o
o
o

30
25
83.3

26

0.3

4'LOU
125
o
o
o
o
o
o

3'20'
1 t_0

o
o
o
o
o
o

0.05 Tota-carrageenan 0.1 0,1 0.1 Water  65.35 65.33 95.35 Total oil content(%) 0 30 30
Laurie oil and fat(%)  25 25 Lanric oil and fat/Total oil and fat content(%) 0.0 93.3 83.3
Ascending melting point of laurio oil and fat(C) 28 29 26 Total emulsifier(%) 0.3 0.32  



Comparative 1

An oiÌ phase is prepared by adding, mixing and

dissoJ-ving 20.0 Parts of palm kernel oiI (melting point:

28"C) , 5.0 parts of hydrogenated pal-m kernel- oi1 (melting

point: 36oC), 5.0 parts of hydrogenated palm oil (melting

point: 31"C), 0.1 part of lecithin and 0.05 part of a

polyglycerin unsaturated fatty acid ester. Separately, 4.0

parts of defatted powder milk, 0.1 part of a sucrose fatty

acid ester, 0.05 part of a polyglycerin saturated fatty

acid ester, 0.2 part of sodium hexametaphosphate and 0.05

part of sodium hydrogen carbonate are dissolved in 65.45

parts of water to obtain an aqueous phase. The aqueous

phase and the oiJ- phase were prellminariJ-y emulsified by

stirring with a homomixer for 30 minutes at 65"C, the

mixture \^¡as homogeni-zed at 30 kg/cm2, followed by UHT-

sterilizing at 135 to 145oC for 2 to 7 seconds,

homogenizj-ng again at 30 kg/cm2, cooling to lOoC and aging

for about 24 hours to obtain an oil--in-water emuÌsion. The

27
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15

emulsion thus obtained was whipped with a Kenwood mixer and

20 various tests were carried out. As a resul-t, hardness

after whipping was insufficient and the fl-avor was poor.

The results are summarized in Table 3.

In Comparative ExampJ-e I, 4.0 parts of defatted powder

mil-k was used instead of 1.0 part of mineral concentrated

whey and 3.0 parts of defatted powder milk used in Example25

Results    Whipping time 3'10" 4'10" 3'20" Overrun(%) 105 125 110 Shape retention 0  0
Hardness 0 0  Flavor 0   Milkiness 0  Richness 0 



1 and iota-carrageenan was not added to prepare an aqueous

phase.

Comparative Example 2 to Comparative Example 4

According to the same manner as that described in

Example L, oil-in-water type emulsions of the formulations

shown in Table 3 were obtained. These emulsions r^¡ere

evaluated according to the same manner as that in Example 1.

The results are summari-zed in Tabl-e 3.

22

In Comparative Examples 2, 4.0 parts of defatted

10 powder milk was used j-nstead of 1.0 part of mineral

concentrated whey and 3.0 parts of defatted powder milk

employed in Example 1.

In Comparative Examples 3, iota-carrageenan used in

Example 1 was not added to prepare an aqueous phase.

In Comparative Examples 4, 1.0 part of whey powder was

used instead of 1.0 part of mineral concentrated whey used

in Example 1.

The formulations and the results i-n Comparative

Example 1 to Comparative Example 4 are summarized in Tab1e

3.

15
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0 Odd flavor    00  21 Comparative 1       An 0.11 phase is prepared by adding, mixing and
dissolving 20.0 Parts of palm kernel oil (melting point: 28C), 5.0 parts of hydrogenated palm
kernel oil (melting point: 36C), 5.0 parts of hydrogenated palm oil (melting point: 31C), 0.1 part
of lecithin and 0.05 part of a polyglycerin unsaturated fatty acid ester. Separately, 4.0 parts of
defatted powder milk, 0.1 part of a sucrose fatty acid ester, 0.05 part of a polyglycerin
saturated fatty 10acid ester, 0.2 part of sodium hexametaphosphate and 0.05 part of sodium
hydrogen carbonate are dissolved in 65.45 parts of water to obtain an aqueous phase. The
aqueous phase and the oil phase were preliminarily emulsified by stirring with a homomixer
for 30 minutes at 65C, the 15mixture was homogenized at 30 kg/cm2, followed by UHT
sterilizing at 135 to 145C for 2 to 7 seconds, homogenizing again at 30 kg/cm2, cooling to
10C and ag for about 24 hours to obtain an oil-in-water emulsion. The emulsion thus obtained
was whipped with a Penwood mixer and 20various tests were carried out. As a result,
hardness after whipping was insufficient and the flavor was poor. The results are summarized
in Table 3,           Hn Comparative Example 1, 4.0 parts of defatted powder milk was used
instead of 1.0 part of mineral concentrated. 25whey and 3.0 parts of defatted powder milk
used in Example   1 and iota-carrageenan was not added to prepare an aqueous phase,
Comparative Example 2 to Comparative Example 4 According to the same manner as that
described in Example I, oil-in--water type emulsions of the formulations shown in Table 3 were
obtained. These emulsions were evaluated according to the same manner as that in Example
1. The results are summarized in Table 3, In Comparative Examples 2, 4.0 parts of defatted
10powder milk was used instead of 1.0 part of mineral concentrated whey and 3.0 parts of
defatted powder milk employed in Example I.       In Comparative Examples 3,
iota-carrageenan used in Example I was not added to prepare an aqueous phase. 15In
Comparative Examples 4, 1.0 part of whey powder was 



Table 3

Formulation
PaIm kernel oiL
(melting point:. 28oC)
Hydrogenated palm
kernel oil (melting
point:36oC)
Hydrogenated palm oil
(melting point: 31oC)
Mineral concentrated
whey
lilhey powder
Defatted powder miJ-k
Demulsifier lecithin
Demulsi-f ier
polyglycerin
unsaturated fatty
acid ester
Stabilizing
emulsifier sucrose
fatty acid ester
Stabilizing
emulsifier
polyglycerin
saturated fatty acid
ester
Sodium
hexametaphosphate
Sodium hydrogen
carbonate
I ota- ca rrageenan
Water

Comparative
Examole l-

23

20

5

Comparative
Example 2

5

20

5

4

0.1
0. 05

Comparative
Example 3

tr

20

5

5

1

3

0.1_
0. 05

0.1

0. 05

4

0.1
0. 05

Total oil content (t)
Lauric oil and fat
(r)
l,auric oil and
fatlTotal oil and fat
content (8)
Ascending melting
point of lauric oi1
and fat (oC)

Total emulsifier (8)

Comparative
Exampl-e 4

20

5

5

1
3

0.1
0. 05

0.1

0. 05

0.2

0.05

65.45

Results
Whipping time
Overrun (t)
Shape retentj-on
Hardness
Flavor
Milkiness
Ri.chness
odd flavor

0.1

0.05

30
25

83.3

29

0.3

0.2

0. 05

0.1
65. 35

0.1

0. 05

30
25

83.3

29

0.3

0.2

0.05

65. 45

Industrj-al Applicabil-ity
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used instead of 1.0 part of mineral concentrated whey used in Example 1. The formulations
and the results in Comparative Example 1 to Comparative Example 4 are summarized in
Table 3.  Table 3  Formulation Palm kernel oil (melting point; 28C) Hydrogenated palm kernel
oil (melting point; 36C) Hydrogenated palm oil (melting. point; 31C) Mineral concentrated
whey Whey powder Defatted powder milk Demulsifier lecithin Demulsifier polyglycerin
unsaturated fatty acid ester Stabilizing emulsifier sucrose fatty acid ester Stabilizing emulsifier
polyglycerin saturated fatty acid ester !Sodium. 1 hexametaphosphate 1 Sodium hydrogen
'carbonate Iota-carrageenan Water   1 Comparative lExample 1  20 5 5 4 0.1 0.05 0.05 0.2 



The present invention relates to an oil-in-water type

emulsion which comprises a material contalning as the main

components milk protein and lactose whose ash content of Ín

milk-origln solid matters is 11? by weight or more together

with a thickening polysaccharide, and more particularly, to

an oil-in-water type emulsion of a forming type having

excel-l-ent flavor such as milkiness, richness, and odd

fl-avor, and physical propertíes such as shape retention and

hardness.

24

0.0.5 65.45   Comparative Example 2 20 5 4 0.1 0.05 0.1 0.05 0.2 0.05 0.1 65.35 ...........
Comparative ;Comparative Example 3 FExample 4  20 5 5 1 3 0.1 0.05  0.1 0.05 0.05  



1. An oi1-in-water type emulsion comprising a material
containing as the main components 6-28 % by weight of milk
protein and 40-18 % by weight of lactose whose ash content
in milk-origin solid matters is 1l-% by weight or more, and a

thickening polysaccharide, wherein

50% by weight or more of fats and oils are lauric fats
and oils having an ascending melting point within a range

from 23 to 38oC.

2. The oil-in-water type emulsion according to claim I,
wherein the material containing as the maín components 6-28

% by weight of milk protein and 40-78 % by weight of lactose
whose ash content in the milk-origin solid matters ís 11-t by

weight or more is contained in an amount of 0.2 to 4.02 by

weight based on the total amount of the oil-in-water tlpe
emulsion.

3. The oil-in-water t149e emulsion according to claim 1-,

wherein the thickening polysaccharide is contained in an

amount of 0.01- to 0.3% by weight based on the total amount

of the oil-in-water tlpe emulsion.

4. The oil-in-water type emulsíon according to any one of
claims 1" to 3, wherein emulsifiers contain a demulsifier and

a stabilizing emulsifier.

25

CI.AIMS

0.05 65.45  Total oil content (5; 30 Lauric oil and fat 25 (5) Laurie oil, and83.3 fat/Total oil and
fat content (5) Ascending melting23 point of lauric oil and fat (QC) Total emulsifier (5)0.3
!Results Whipping time Overrun (5l Shape retention Hardness Flavor Milkiness Richness odd
flavor  24       The present invention relates to an oil-in-water type emulsion which comprises a
material containing as the main components milk protein and lactose whose ash content of in
milk-origin solid matters is 11% by weight or more together with a thickening polysaccharide,
and more particularly, to an oilinwater type emulsion of a forming type having excellent flavor
such as milkiness, richness, and odd flavor, and physical properties such as shape retention
and hardness.  CLAIMS 1,An oil-in-water type emulsion comprising a material containing as
the main components 6-28 % by weight of milk protein and 40-78 % by weight of lactose
whose ash content in milk-origin solid matters is 11% by weight or more, and a thickening
polysaccharide, wherein       50% by weight or more of fats and oils are lauric fats and oils
having an ascending melting point within a range from 23 to 38C.  2. The oil-in-water type
emulsion according to claim 1, wherein the material containing as the main components 6-28
% by weight of milk protein and 40-78 % by weight of lactose whose ash content in the
milk-origin solid matters is 11% by weight or more is contained in an amount of 0.2 to 4,0% by
weight based on the total amount of the oil-in-water type emulsion. 



5. The oil-in-water t14pe emulsion according to claim 4,

wherein a total amount of the emulsifiers containing a

demulsifier and a stabilizing emulsifier contained in the

oj-1-in-water tlpe emulsion is within a range from 0.l- to
l-. 0t by weight.

6. The oil-in-water type emulsion according to claim 4 or
5, wherein the demulsifier is one or more substances

selected from lecithin, sorbitan unsaturated fatty acid
esters and polyglycerín unsaturated fatty acid esters, and

the stabilizing emulsifier is one or more substances

selected from sucrose saturated fatty acid esters, sorbitan
saturated fatty acid esters and polyglycerín saturated fatty
acid esters.
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7. The oil-in-water t1¡ge emulsion according to any one of
claims 1- to 6, which is a foaming type.

8. The oj-1-in-water type emulsion according to claim 7 ,

wherein the content of fats and oils is within a range from

20 to 40% by weight.

3. The oil-in-water type emulsion according to claim 1, wherein the thickening polysaccharide
is contained in an amount of 0.01 to 0.3% by weight based on the total amount of the
oil-in-water type emulsion,  4. The oil-in-water type emulsion according to any one of claims 1
to 3, wherein emulsifiers contain a demulsifier and a stabilizing emulsifier.  26  5. The
oil-in-water type emulsion according to claim 4, wherein a total amount of the emulsifiers
containing a demulsifier and a stabilizing emulsifier contained in the oil-in-water type emulsion
is within a range from 0.1 to 1.0% by weight.  6. The oil-in-water type emulsion according to
claim 4 or 5, wherein the demulsifier is one or more substances selected from lecithin,
sorbitan unsaturated fatty acid esters and polyalycerin unsaturated fatty acid esters, and the
stabilizing emulsifier is one or more substances selected from sucrose saturated fatty acid
esters, sorbitan saturated fatty acid esters and polyglycerin saturated fatty acid esters.  7. The
oil-in-water type emulsion according to any one of claims 1 to 6, which is a foaming type.  8.
The oil-in-water type emulsion according to claim 7, wherein the content of fats and oils is
within a range from 20 to 40% by weight. 


