
EP 0 402 090 B1 Description. The present invention relates to an
oil-in-water emulsion composition which exhibits a rich fatty flavour even
at a lowered fat content. 5      Particularly, it relates to an
oil-in-water emulsion composition which exhibits a rich fatty savor even at
a lowered fat content and which is suitable for creams such as cream for
coffee, whipped cream or ice cream, condiments such as dressings or
mayonnaise, and drieks. Recently, attempts to reduce the content of oils
and fats in emulsion foods such as cream or dressings have been made to
meet the request of consumers for low-calorie food. However, a mere
reduction in the con- 10  tent of fats and oils in emulsion food causes the
food to lose its inherent rich fatty savor. Particularly when the emulsion
food is a cream for coffee, the coffee-mildening effect is lowered,
unfavorably. In order to solve the disadvantages described above, there
have been proposed, for example, a process comprising the use of a
thickening agent and a process comprising the employment of multi-phase
emulsifi- cation such as double emulsification. Although the former process
is characterized in that the reduction in the 15  content of fats and oils
in emulsion food is compensated for by the addition of a thickening agent
such as gum to enhance the viscosity of the food, thereby retaining the
inherent rich fatty savor, the addition of a thickening agent adversely
affects the taste and flavour of the emulsion food. On the other hand, the
double emulsification method as disclosed In, e.g., Japanese Patent
Laid-Open Nos. 16953111984, 16542/1985, 102137/1985, 184366/1985,
175137/1987, and 22142/1988 is characterized in that the apparent content
of fats and oils in 20  an oil-in-water emulsion Is enhanced by dispersing
another aqueous phase in the oil droplets to thereby retain the inherent
rich fatty savor. However, this method is problematic in that the
preparation of the emulsion is complicated and that the resulting emulsion
is not sufficiently stable, particularly when the emulsion Is a high-
viscosity one such as mayonnaise. JP-A 63-301743 discloses a water-in-oil
emulsion, comprising in the oil phase an edible oil composition 25
comprising 10 to 99 percent by weight, based on th entire oils and fats of
the emulsion, of a diglyceride mixture having an increasing melting point
of 20 degree centigrede or below. JP-A 63-301765 discloses a highly foam-
able off and fat composition comprising an edible oil composition
comprising 10 to 99 percent by weight, based on the entire oils and fats of
the emulsion, of a diglyceride mixture having an Increasing melting point
of 20 degree centigrade or below. 30      We have now found that an
oil-in-water emulsion characterized in that the oil phase is composed of a
gly- ceride mixture containing diglycerides in specified amounts exhibits a
remarkably rich fatty savor. The present Invention has been accomplished on
the basis of this finding. The oll-in-water emulsion of the invention
comprises an aqueous phase of water and an oil phase com- prising an edible
oil composition comprising 10 to 99 percent by weight, based on the entire
oils and fats of 35  the emulsion, of a diglyceride mixture containing
diglycerides having an increasing melting point of 20 degree centigrade or
below. The invention embraces the following five preferred embodiments: (1)
In the diglyceride mixture, 70 percent by weight or more of the fatty acid
moiety is unsaturated fatty acids having 16 to 22 carbon atoms. 40     (2)
The glyceride mixture contained in the oil phase comprises diglycerides in
an amount of from more than 30 percent by weight to 100 percent by weight,
monoglycerides In a weight ratio of 0 to 1/20 based on the diglycerides and
the balance of triglycerides and the glyceride mixture has a melting point
of 35 degree centigrade or below. 



() The emulsion further comprises 0.1 percent by Weight or more of a
protein in the aqueous phase. 45     (4) The emulsion further cornprises,
in the oil phase, 0.1 to 10 percent by weight, based on the oil phase, of
phospholipids in which the weight ratio of the nitrogen-free phospholipides
to nitrogen-containing phos- pholipids is 1.0 or more. (5) The emulsion
further comprises, in the oil phase, 0.1 to 10 percent by weight, based on
the entire oil and fat of the oil phase, of lecithin and 0.1 percent by
weight or more, based on the aqueous phase, of a 50      protein, said
emulsion comprising 20 to 90 percent by weight, based on the entire oil and
fat content of the oil phase, of diglycerides, the weight ratio of the oil
phase to the aqueous phase ranging from 10/90 to 80/20. The invention will
be below explained in detail with reference to the above preferred
embodiments (1) to (5). 55 Embodiment (1) In the invention, the edible oil
composition comprises 10 to 99 percent by weight, based on the entire oils
2    and fats of the emulsion, of a diglyceride mixture containing the
diglycerides having an increasing melting point of 20 degree centigrade or
below. The diglycerides preferably have increasing melting points from
minus 20 to plus 15 degree centigrade more preferably from -5 to +15 degree
C. They preferably contain unsaturated fatty acid moieties having 16 to 22
carbon atoms in an amount of 70 percent by weight or larger, more
preferably 5   80 or more, based on the entire fatty acid moieties of the
diglycerides. In particular di-cis-unsaturated digly- cerides are preferred
In an amount of 50 percent or more, more preferably 70 or more. They may be
mixed with another edible plastic oil to obtain the edible oil composition.
The composition Is preferred to have an oil solids profile expressed by
N10=60, N20 = 5 - 40, N30 = 0 - 20, N35 = 0 - 10, which are percent of
solid fat, determine by NMR at the rewspective temperatures. The profile Is
expressed as an N 10  value at respective temperatures, for example 10 to
35 degree C and shows percentages of fat crystals. It Is determined
according to the "Fat Analysis standard test method of Japan 011 Chemistry
Association". It is preferable that the composition contains less than 10
percent of monoglycerides to prevent gel for- mation, more preferably from
zero to 5 percent. 15  Embodiment (2) The present invention provides an
oil-in-water emulsion composition having an excellent rich fatty savor,
which Is characterized In that the oil phase of said emulsion is composed
of a glyceride mixture which comprises diglycerides in an amount exceeding
30 % by weight and up to 100 % by weight, monoglycerides in a weight 20
ratio of 0 to 1/20 based on the diglycerides and the balance of
triglycerides and which has a melting point of [err] or below. The present
invention will now be described in more detail. The formulation of the
emulsion composition according to the present invention will first be
described. The glyceride mixture constituting the oil phase of the emulsion
composition according to the present in- " 25  vention is a mixture which
comprises diglycerides in an amount exceeding 30 % by weight and up to 100
% by weight, monoglyoerides in a weight ratio of 0 to 1/20 based on the
diglycerides and the balance of triglycerides and has a melting point of
[err] or below. It is preferable that she fatty acid residue of each of the
glycerides 



have 8 to 24, carbon atoms, more preferably 16 to 22. The diglyceride
content of the glyceride mixture must exceed 30 % by weight and be up to
100 % by weight, 30  preferably 40 to 80 % by weight. Within this range, a
higher diglyceride content brings about a richer fatty savor. If the
diglyceride content Is 30 % by weight or below, the fatty savor of the
resulting emulsion will be too poor to exhibit a fatty savor at a lowered
content of fats and oils. The weight ratio of the monoglycerides to the
diglycerides in the glyceride mixture must be 0 to 1/20, pre- ferably Oto
1/30. If the weight ratio exceeds 1/20, the effect of the emulsifying agent
to be added to the aqueous 35  phase in the preparation of the oil-in-water
emulsion will be lowered and the flavor of the obtained emulsion will
deteriorate. The optimum melting point of the glyceride mixture
constituting the oil phase of the emulsion composition according to the
present invention varies depending upon the application, so that it is
impossible to specify it in general. For example, with respect to creams
such as cream for coffee or whipped cream, it is preferable 40  that the
mixture be partially crystallized at an ambient temperature (5 to  [err])
and melted at an oral cavity temperature (35 to [err]), i.e., that the
mixture have a melting point of [err] or below, preferably [err] or below.
On the other hand, with respect to emulsions generally prepared from liquid
oils, such as dressings or mayonnaise, it is preferred that the glyceride
mixture have such a low melting point as to cause neither crys- tallization
norsolidification even when stored in a low-temperature place, e.g., in a
refrigerator. in order to obtain 45  a glyceride mixture having such a low
melting point, it is preferred that the following requirements be
satisfied: the fatty acid residue of each of the glycerides should have 8
to 24 carbon atoms, the content of unsaturated fatty acid residues should
be at least 70 % by weight based on the total fatty acid residues; and the
diglyceride should comprise at most 40 % by weight (more preferably 0.1 to
40 % by weight) of a diglyceride in which one of the fatty acid residues is
saturated and the other is unsaturated, at most 5% by weight (more
preferably 0 50 to 1 % by weight) of a diglyceride in which both of the
fatty acid residues are saturated and the balance should be diglyceride in
which fatty acid residues are unsaturated. The glyceride mixture to be used
in the emulsion composifton according to the present invention can be
prepared by transesterification between glycerol and one or more fats
and/or oils selected from among veget- able oils such as safflower, olive,
cottonseed, rapeseed, corn, soybean, palm, rice bran, sunflower and sesame
55   oils; animal fats and oils such as hog fat lard, beef tallow, fish oil
and butter; and oils and fats prepared by the fractionation, randomization,
hardening or transesterification of these vegetable and animal fats and
oils, or by the esterification of glycerin with a mixture comprising fatty
acids originating from the above fats and oils. The transesterification or
esterification may be carried out by either a chemical process
characterized by em- 3.    EP 0 402 090 B1 playing a high temperature
and/or an alkali metal or alkaline earth metal compound catalyst, or an
enzymatic process. The glyceride mixture prepared by the above reaction can
be freed from excess monoglycerides by molecular distillation or
chromatography. As described above, the presence of too much monoglycerides
de- teriorates the emulsfiabillity of the glyceride mixture and the flavor
of the final product. 5      Alternatively, the glyceride mixture to be
used in the emulsion composition according to the present In- vention may
be prepared by adding one or more fats and/or oils selected from among
vegetable oils such as safflower, olive, cottonseed, rapeseed, corn,
soybean, palm rice bran, sunflower and sesame oils; animal fats 



and oils such as hog fat lard, beef tallow, fish oil and butter and fats
and oils prepared by the fractionation, randomization, hardening or
transesterification of these vegetable and animal fats and oils to the
glyceride mix- 10  ture which has been prepared by the transesterification
or esterification as described above and, if necessary, has been freed from
excess monoglycerides by molecular distillation or chromatography. The oi
phase of the emulsion composition according to the present invention may
further contain season- ing, flavoring material, colorant or stabilizer in
a dispersed or dissolved state depending upon the object. The aqueous phase
of the emulsion composition according to the present invention Is not
different from 15  that of the oil-in-water emulsion according to the prior
art at all and Is composed of water, seasoning, flavoring material,
emulsifying agent, stabilizer, colorant and so on. The emulsifying agent
and stabilizer to be used in the emulsion composition according to the
present invention may be each conventional one, and examples thereof
include hydrophilic emulsifying agents such as sucrose fatty acid ester,
sorbItan fatty acid ester and polyglycerin fatty acid ester; proteins,
conjugated proteins and decomposition products thereof such as pow- 20
dered milk, sodium caseinate, decomposition products of casein, soybean
protein and decomposition products thereof, wheat protein, milkserum
protein, glycoprotein, egg and egg yolk; and high-molecular polysaccharides
such as starch and hydrolysate thereof, dextrin and gum. The aqueous phase
of the emulsion composition ac- cording to the present invention may
further contain a seasoning such as salt, sugar, vinegar, fruitjulce,
organic acid or salt thereof, a flavoring material such as spice oil or
flavor and/or a colorant depending upon the object. 26      Up to this
time, the use of a thickening agent and the employment of multiple
emulsification have been attempted to attain a rich fatty savor even with a
reduced content of fats and oils. However, these means have various
disadvantages such as the deterioration of the flavor, the lowering of the
stability of the emulsion food, the complication of the preparation thereof
and so on. On the contrary, the oil-in-water emulsion composition according
to the present invention is characterized 30  in that the oil phase of the
emulsion is composed of a glyceride mixture which comprises diglycerides In
an amount exceeding 30 % by weight and up to 100% by weight, monoglycerides
in a weight ratio of 0 to 1/20 based on the diglycerides and the balance of
triglycerides and which has a melting point of [err] or below, whereby the
emulsion can exhibit a rich fatty savor even with a reduced content of fats
and oils. Further, the form of the emulsion of the present invention and
the basic ingredients of the aqueous phase are similar to 35  those of the
prior art, so that the preparation thereof is very easy. According to the
present invention, It is possible to easily prepared an emulsion food which
exhibits a rich fatty savor even at a reduced content of fats and oils,
examples of the emulsion food including creams such as cream for coffee,
whipped cream and ice cream; emulsion condiments such as dressings and
mayonnaise; and drinks. 40 Embodiment (3) The emulsion which comprises the
oil phase comprising  5 to 90 percent by weight, based on the entire oil
and fat in the oil phase, of the diglycerides having an Increasing melting
point of 20 degree C or lower and the 45  aqueous phase comprising 0.1
percent by weight or more, preferably from 0.2 to 30 percent by weight, of
a protein. This provides a compound cream very like natural cream. The
emulsion preferably has a weight ratio of the oil phase to the aqueous
phase in the range  10/90 to 80/20, more preferably 10/90 to 70/30. The
protein preferably Includes egg protein, milk protein, soya bean protein,
wheat protein, a mixture of these protein and decomposition products
thereof. 50      The emulsion may contain 0.1 percent by weight or more,
preferably from 0.5 to 50, of a milk ingredients, such as natural milk,
fat-free milk, powder milk, milk fat, decanted milk, natural cream, cheese,
yoghurt, butter 



and butter milk. It may contain additives such as flavors, seasoning,
emulsifiers, stabilizers, sweetner and taste enhancers.
.. 55 Embodiment (4) The present invention also provides a highly stable
oil-in-water emulsion composition comprising 0.1 to 10% by weight of a
phospholipid mixture, which comprises nitrogen atom-free phospholipid(s) at
a weight ratio 4    EP 0402090 B1 to nitrogen atom-containing
phospholipid(s) of 1.0 or above, as at least one emulsifier component in
the oily phase. The present Invention further provides the above-mentioned
oil-in-water emulsion composition which comprises 0.1 to 80% by weight of
one or more diglycerides in the oily phase. Now the present embodiment will
be described In detail. 5      The oil-in-water emulsion composition of the
present invention comprises a phospholipid mixture of a spe- cific
composition. More particularly, it comprises an oily phase containing
diglyceride(s) together with a watery phase to be blended and emulsified
therewith which optionally contains flavors and the like. In the
phospholipid mixture to be used in the oil-in-water emulsion composition of
the present Invention, the contents of phosphatidyicholine and
phosphatilylethanolamine are lowered so as to give a weight ratio of 10
nitrogen atom-free phospholipid(s) to nitrogen atom-containing
phospholipid(s) of 1.0 or above. The oil-in-water emulsion composition of
the present invention may comprise 0.1 to 10% by weight, preferably 0.2 to
10% by weight and more preferably 0.5 to 7% by weight, of said phospholipid
mixture. Examples of the phospholipid mixture available in the present
invention, wherein the contents of the ni- trogen atom-containing
phospholipids such as phosphatidylcholine or phosphatidylethanolamine are
lowered, 15  Include phospholipid mixtures containing phosphatidic acid(s)
or/and salt(s) thereof, phosphatidylinositol, phosphatidylglycerol and
lysophospholipids thereof. in the present Invention, it is particularly
preferable to use a phospholipid mixture which comprises 15% by weight or
more, based on the total phospholipids, of phos- phatidic acid(s) or/and
salt(s) thereof. Examples of the phosphatidic acids to be used in the
present invention include those represented by the 20  following general
formula (I) and/or (II): [err] wherein [err] and R2 maybeeitherthesame
ordifferentfrom each otherand each represent asaturated or unsaturated
aliphatic acyl group having 8 to 24 carbon atoms. Examples of the salts of
phosphatidic acids include sodium, potassium, calcium, aluminum, magnesium
45  and ammonium phosphatidates. Further, the phosphatidic acid(s) or/and
salt(s) thereof may contain lysophos- phatidic acid(s) or/and the
above-mentioned salts thereof. The above-mentioned phospholipid mixture
comprising nitrogen atom-free phospholipid(s) at a weight ratio to the
nitrogen atom-containing phospholipid(s) of 1.0 or above may be obtained
by, for example, treating a natural lecithin material with an enzyme
(phospholipase D) or fractionating the same to thereby lowerthe con- so
tents of phosphatidylcholine and phosphatidylethanolamine therein and
instead increase the contents of phos- phatidic acid(s) and
phosphatidylinositol therein above a specific level. Examples of the
natural lecithin to be used here include those derived from plants such as
soybean, rapeseed, sunfloweror corn and those derived from animals such as
yolk. 



The above-mentioned phospholipid mixture may be furthersubjected to various
treatments such as solvent 56  fractionation, ion-exchange column
chromatography, fractionation with the use of a silicate column or electro-
dialysis. in addition to the enzymaticallytreated phospholipids, synthetic
ones, forexample, those obtained by treat- ing mono- ordiglycerides with a
phosphating agent such as phosphorus pentaoxide, phosphorus pentachloride 5
EP 0 402 090 B1 or phosphorus oxychloride may be similarly used in the
present invention. When the weight ratio of the nitrogen atom-free
phospholipid(s) to the nitrogen atom-containing phospho- lipid(s) in the
phospholipid mixture to be used in the present invention is smaller than
1.0 and the content of the above-mentioned phospholipid mixture of the
specific composition in the oil-in-wateremulsion composition 5   of the
present invention is smallerthan0.1% by weight of the oily phase, only a
limited emulsification stabilizing effect is obtained and thus the objects
of the present invention cannot be achieved. The emulsification stabli-
izing effect increases with an increase in the content of said phospholipid
mixture, wherein the weight ratio of the nitrogen atom-free phospholipid(s)
to the nitrogen atom-containing phospholipid(s) Is 1.0 or above, In the
oily phase. When the content of said phospholipid mixture reaches
approximately 10% by weight however, an 10  equilibrium is established and
no significant improvement In the effect can be expected any more. The
emulsification stabilizing effect can be extremely elevated by adding one
or more diglycerides to the oily phase of the oil-in-water emulsion
composition of the present invention. The content of the diglyceride(s) In
the oily phase may range from 0.1 to 80% by weight, preferably from 2 to
60% by weight. Although the effect of the addition of the diglyceride(s)
would increase with an increase in the diglyceride content in the oily
phase, 15  the Increase in said effect becomes smaller when the diglyceride
content exceeds approximately 60% by weight and no increase therein can be
expected when said content exceeds 80% by weight. It Is preferable that the
diglycerides to be used In the oil-in-water emulsion composition of the
present in- vention be present in liquid form under the temperature
conditions for the storage and use of the emulsion composition. it Is
preferable to use one or more diglycerides consisting of 70% by weight or
more, based on 20  the total fatty acid residues, of unsaturated fatty acid
residues and having 8 to 24, preferably 16 to 22 carbon atoms. These
diglycerides may be preferably obtained from fats oroils containing large
amounts of unsaturated fatty acids, for example, rapeseed oil, corn oil and
soybean oil. The oily phase to watery phase ratio (by weight) of the
oil-in-water emulsion composition of the present invention may preferably
range from 10/90 to 80/20. In order to further improve the stability of the
emulsion 25  composition, the watery phase may contain one or more
components selected from among proteins and con- jugated proteins such as
albumen, yolk, powdery milk, egg proteins such as casein, milk protein,
soybean pro- tein and wheat protein and hydrolyzates thereof and
emulsiflers such as sucrose fatty acid esters, sorbitan fatty acid esters
and polyglycerol fatty acid esters. From the viewpoints of the stabilizing
effect, safety and taste, it is preferable to add the above-mentioned
proteins, conjugated proteins and hydrolyzates thereof to 30  the watery
phase. The watery phase of the oil-in-water emulsion composition of the
present invention may furthermore contain various additives such as
seasonings and perfumes (common salt; sugar, vinegar etc.), colorants and
stabilizers. The oil-in-water emulsion composition of the present invention
has a prolonged storage stability and a high 



temperature resistance extremely improved by adding aspecificamountof a
specific phospholipid composition 35  to the oily phase. Furthermore, the
emulsification stability of the oil-in-water emulsion composition of the
present Invention increases with an increase in the diglyceride content in
the oily phase. Embodiment (5) Accordingly, the present invention provides
an oil-in-water emulsion having a weight ratio of an oily phase to a watery
phase of from 10/90 to 80/20, which contains 0.1 to 10% byweight, based on
the total oil(s) and/or fat(s) , of lecithin and 20 to 90% by weight of one
or more diglycerides in the oly phase and 0.1% by weight or more of
protein(s) in the watery phase, shows a high emulsification stability and
gives a rich fatty taste. 45      Now the present Invention will be
described In detall. The oil-in-water emulsion of the present invention may
be obtained by mixing an oily phase comprising fat(s) and/or oil(s)
containing lecithin and diglyceride(s), each in a specific amount, with a
watery phase con- taining an at least specific amount of protein(s) at a
weight ratio of 10/90 to 80/20 and emulsifying the mixture thus obtained.
50      The lecithin to be used in the emulsion composition of the present
invention is a phosphollpid mixture com- prising phosphatidyicholine,
phosphatidylethanolamine, phosphatidylinositol and phosphatidic acids, and
typ- ical examples thereof include lecithin obtained from soybean or yolk.
The content of the lecithin in the oily phase may range from 0.1 to 10% by
weight, preferably from 0.5 to 7% by weight, based on the total fat(s)
and/or oil(s) . When the lecithin content is smaller than 0.1% by weight,
55   only a limited emnulsification stabilizing effect is obtained thus
failing in attaining the objects of the present invention. Although the
emulsification stabilizing effect increases with an increase in the
lecithin content, an equilibrium is established when the lecithin content
reaches approximately 10% by weight, based on the total fat(s) and oil(s) ,
so that no significant improvement in the effect can be expected any
longer. 6    EP 0 402 090 B1 The lecithin content is expressed in terms of
the acetone insoluble content, which specifies the amount of pure lecithin
according to the Japanese Standard of Food Additives. The content of the
diglycerides in the oily phase of the oil-in-water emulsion of the present
invention may range from 20 to 90% by weight, preferably from 30 to 80% by
weight, based on the total fat(s) and/or oil(s) in 5   the oily phase. The
stability and rich fatty taste of the emulsion would increase with an
increase in the digly- ceride content. When the diglyceride content reached
approximately 70% by weight, however, the increase becomes smaller. When it
exceeds 90% by weight; no more improvement can be expected any longer. Itis
preferable that the diglycerides to be used in the oil-in-water emulsion of
the present invention be pres- ent in liquid form under the temperature
conditions for the storage and use of the emulsion. It is preferable to 10
use one or more diglycerides consisting of 70% by weight or more, based on
the total fatty acid residues, of unsaturated fatty acid residues and
having 8 to 24, preferably 16 to 22 carbon atoms. These diglycerides may be
preferably obtained from fats or oils containing large amounts of
unsaturated fatty acids, for example, ra- peseed oil, corn oil and soybean
oil. In the oil-in-wateremulsion of the present nvention, the watery phase
may amount to 20 to 90% by weight. 15 Namely, the oily phase to watery
phase ratio (by weight) of the oil-in-water emulsion of the present
invention 



may preferably range from 10/90 to 80/20. The watery phase contains 0.1% by
weight or more, preferably 0.5 to 30% by weight, of one or more proteins
selected from among egg protein, milk protein, soybean protein, wheat
protein, conjugated proteins and hydrolyzates thereof. When the protein
content In the watery phase is smaller than 0.1% by weight, the mixture
would cause inversion or separation between the oily phase and 20 the
watery phase during the emulsification process, which makes it difficult to
prepare an emulsion. In order to further improve the emulsification
stability of the emulsion, the watery phase may contain one or more
components selected from among emulsifiers such as sucrose fatty acid
esters and polyglycerol fatty acid esters and high-molecular
polysaccharides such as gum arabic, xanthan gum, carrageenan, locust bean
gum, tamarind gum, starch, gelatinized starch or pectin. The watery phase
of the oil-in-water emulsion of the 25   present invention may furthermore
contain various additives such as seasonings and perfumes (common salt,
sugar, vinegar etc.), colorants and stabilizers. in the oil-in-water
emulsion of the present invention wherein lecithin is used as an
emulsifier, the use of fat(s) and/or oil(s) containing a specific amount of
diglyceride(s) as an oily phase and protein(s) as one of the components of
a watery phase makes it possible to extremely elevate the stability of the
emulsion and give a 30 rich fatty taste. In the oil-in-water emulsion of
the present invention, furthermore, lecithin is neither chemically nor
enzymatically modified but used in a natural form. Thus an emulsion can be
easily produced, which makes the oil-in-water emulsion highly suitable and
useful as an edible emulsion. Preparation of glyceride mixtures 36 The
glyceride mixtures 1 to 4 listed in Table 1 were prepared as follows. 0.1
part (by weight; the same applies hereinafter) of calcium hydroxide was
added to a mixture comprising 75 parts of fat or oil originating from
natural sources and 25 parts of glycerin to carry out transesterification.
The reaction mixture was subjected to molecular distilation to remove
monoglycerides. Thus, glyceride mix- 40  tures 1 to 4 were obtained. The
composition, iodine number and melting point of each of these mixtures are
given In Table 1. 46 50 55 7    EP 0402 090 B1 5
Table 1  Glyceride mixtures Mixture No              Mix. 1         Mix. 2
Mix. 3        Mix. 4 I fractionated palm  partially Origin of
rapeseed  oil (I.V.  : 62)/    hardened   corn coil 10     fat or oil
oil         rapeseed oil           rapeseed 4/6 (by weight)       oil
Composition[err] triglyceride          19                 21
23           29 diglyceride           79                 77
74           70 monoglyceride           2              2
3            1 



Iodine value       118            96                so          121 Melting
point [err]        8.2            14.8               32.7          2.3
Note) 30                1) analyzed by gas chromatography and represented
by percentages. 2) point according to the Standard Analytical 35
Methods for Fats and Oils 40  Test Example 1 Defatted milk powder, sodium
caseinate and polygycerin fatty acid ester (a product of Sakamoto Yakuhin
K.K., MS-750) were dispersed or dissolved in waterin amounts of 10,4 and
0.6% byweight, respectively based on the aqueous phase to prepare an
aqueous phase 40 to 10 parts (variable) of glyceride mixture I listed in 45
Table 1 or refined rapeseed oil as an oil phase was added to 60 to 90 parts
(variable) of the above aqueous phase under stirring at [err] . Afterthe
addition of the oil phase, the obtained mixture was stirred with a hom-
omixer at 8000 rpm at [err] for 10 minutes to carry out preliminary
emulsification. The resulting mixture was homogenized with a homogenizer to
[err]  with 150 kg/ [err]  The obtained emulsion was immediately cooled to
[err] under stirring to give an ol-in-water emulsion. 60      Several
emulsions were prepared by varying the fat or oil to be used and the
proportions of the oil and aqueous phases and evaluated for a fatty savor
and the effect of mildening the taste of coffee such as bitter ness. The
results are given in Table 2. The evaluation of the effect on coffee was
carried out as follows: 55  evaluation of the effect on coffee test coffee
commercially available instant coffee                       3g 8.    EP 0
402 090 B1 hot water                   120 cc amount of the emulsion added
5 cc test temperature            [err] 5   Evaluation criteria effect of
mildening the bitter or sour taste of coffee O: very effective X;
ineffective 10 Table 2  Fatty savor and coffee-mildening 15 effect of the
emulsion Kind of oil or fat  Proportions[err] Fatty savor[err]
Coffee-mildening used as oil phase oil  aqueous 20
phase phase 



Glyceride mixture    40          60           0 1 originating from  20
80            O rapeseed oil        10        90'            O
O 40       60             X                     X Refined rapeseed       20
X oil 10      90                 x                     X Note) 1) The
proportions of oil and aqueous phase- are given by weight. 40          2)
Criteria for evaluating the fatty savor of emulsion: 45 O: very rich in
fatty  savor X : poor in fatty  savor 50 As shown in Table 2, when the oil
phase proportion is constant, the emulsion prepared by using glyceride
mixture 1 containing 79 % of diglycerides exhibits a richerfatty savor and
a higher coffee-mildening effect than those of the emulsion prepared by
using refined rapeseed oil containing triglycerides as a main component.
Further, the emulsion prepared by using glyceride mixture 1 exhibits a rich
fatty savor and an excellent coffee- 55   mildening effect even at a low
oil phase proportion.    EP 0 402 09051 Test Example 2 The glyceride
mixture 2 listed in Table 1 was mixed with refined rapeseed oil at various
weight ratios be tween 100: 0 and 0: 100 to prepare various oil phases. 25
parts of each of the oil phases was added under 5   stirring to 75 parts of
an aqueous phase containing 7 parts of defatted milk powder, 3 parts of
sodium caseinate and 0.5 part of polyglycerin fatty acid ester (a product
of Sakamoto Yakuhin K.K., MS 750) dispersed or die- solved therein. The
obtained mixture was prellminarily emulsified at [err] with a homomixer at
8000 rpm for ; 10 minutes and homogenized with a homogenizer at [err] 150
kg/ [err] The homogenized emulsion was immediately cooled to [err] under
stirring to give an oil-in-water emulsion. 10     The obtained emulsions
having various weight ratios of glyceride mixture 2 to refined rapeseed oil
were | evaluated for fatty savor and coffee-mildening effect. The results
are given in Table 3. The evaluation was car- ried out in a similar manner
to that of Test Example 1. 15 Table 3  Fatty savor and coffee-mildening
effect of emulsion 20
Fatty coffee Content of    Content of glyceride       refined
Composition (%)[err]              savor milden- ing 



mixture 2       rapeseed in oil phase  oil in oil
effect (%  by wt.)    phase         tri-                   mono-i 25    by
wt.         (% by wt)                          glyceride 100
0           21          77 80        20              36          62
2 30         60              40            52         47                1
O   O 40  60       68          31           1         O O         I 20
so            85          15           0         x      x 35
100            99         .1            0         X      X 40
, Note) 1) analyzed by gas chromatography  and represented by percentages
It is apparentfrom the results of Table 3thatthe emulsionswherein the
diglyceride content of the oil phase exceeds 30 % by weight exhibit a rich
fatty savor and a remarkable coffee-mildening effect. 50 Example 1
Glyceride mixture 3 listed in Table 1 as an oil phase was added to 75 parts
of an aqueous phase containing 7 parts of defatted milk powder. 3 parts of
sodium caseinate and 0.5 part of polyglycerin fatty acid ester (a 55
product of Sakamoto  Yakuhin K.K., MS-750) dispersed or dissolved therein
under stirring at [err]  The ob- tained mixture was preliminarily
emulsified with a homomixer at 8000 rpm at [err] for 10 minutes and homo-
genized with a homogenizer at [err] with 150 kg/ [err] The homogenized
emulsion was immediately cooled to [err] to give an oil-in-water emulsion.
10    EP 0 402 090 B1 This emulsion exhibited a richerfatty savor and a
higher coffee-mildening effect than those of an emulsion having the same
composition as the one described above except that partially hardened
rapeseed oil (I.V.: 73) was used as the oil phase. 5   Example 2 0.1 part
of xanthan gum was dispersed in 30 parts f water. The obtained dispersion
was heated to [err] to prepare a homogeneous solution. 2 parts of common
salt and 1 part of refined sugar were dissolved In the solution, and the
obtained solution was cooled to room temperature 20 parts of brewed
vinegar, 5 parts of 10  egg yolk and 0.7 part of a seasoning and/or a spice
were added to the above aqueous solution. The obtained mixture was stirred
to give an aqueous phase. 40 parts of glyceride mixture 4 listed In Table 1
was gradually added to the above aqueous phase, while stirring the aqueous
phase with a homomixer. After the completion of the addition of glyceride
mixture 4, the obtained mixture was emulsified and homogenized with a
homomixer at 8000 rpm for 5 minutes to give an oil-in-water emulsion
dressing. 15     This dressing exhibited a richer fatty savor than those of
dressing each having the same composition as the one described above except
that a salad oil such as rapeseed, soybean or corn oil was used as an oil
com- 



ponent. The glyceride mixtures falling into the embodiment (1) are shown
below. 20  Glyceride mixtures 5, 6, 7 and 8 The glyceride mixtures 5, 6 7
and 8 shown in Table 4 were obtained by mixing 75 parts of natural oil and
fat with 25 parts of glycerin, adding 0.1 part of calcium hydroxide to the
mixture to effect Interesterification and purifying the reaction product by
molecular distillation to obtain the intended diglyceride mixture. Date are
25  available from gas chromatography. 30 35 4 50 55    EP 0 402 090 B1
Table 4 diglyceride  mixture 5                              5       6
7 starting             rape  rape   palm  completely oil & fat
seed:  seed   oil   hardened oil   oil            palm core 10 oil composit
ion triglycerides    18       15      20    18 diglycerides       80     70
78    80 15         monoglycerides    2        15       2      2 increasing
m.p.of diglycerides ( c)   9.3    9.3   46.2  57.2 20        unsaturated
fatty acid moiety content in the entire fatty acid moiety of diglycerides
94.2   93.7   50.2   1.0 25        increasing m.p. of diglyceride mixture (
c)          9.1   10.1   45.0  56.3 30        unsaturated diglyceride
content of diglyceride mixture ( c)         75      68      20     0 35
Composition of the starting fats and oils are shown in Table 5. 45 



50    EP 0 402 090 B1 Table  5 rape  seed         palm  oil
completely 5                            oil
palm 2.2 [err]                                                        2. 8
trace  of  Cl         49.1 trace  of       or  less [err]          C14  or
less            1.0                15.1 15                   [err]
4.0                         45.3                   8.0 [err]
0.5             trace                  trace [err]             1.8
4.4                 22.8 [err]           59.8                40.3
trace  of C18 [err]                  21.1         8.8          or  larger
[err]          12.0                 0.1 [err]             0.5
0.1 26 [err]       trace  of  C22`   trace  of  C22 or  larger        or
larger [err] 30             unsaturated    93.4                    49.2
1.0 The embodiment (4) is below exemplified. 36 Referential Example 1:
Preparation of phospholipid sample Soybean lecithin, which was employed as
a starting material, was treated with phospholipase D to thereby give
phospholipid mixtures [phospholipid samples (1) and (2)] wherein the
contents of phosphatidylcholine and 40   phosphatidylethanolamine were
decreased while those of the nitrogen atom-free phospholipid (phosphatidy-
linositol, phosphatidic acids and calcium phosphatidates) were increased.
Table 6 gives the phospholipid com- position of each mixture. For
comparison, Table 6 also gives the phospholipid  composition of soybean
lecithin [comparative sample (1)] and that of comparative sample (2)
prepared by treating the soybean lecithin with phospholipase Ato there- 45
by Increase the content of monoacylphosphatides (lysolecithin). 50 55 13
EP 0 402 090 BI 



Table 6: Composition of phospholipid mixture 5
Comparative Phospholipid  phospholipid Sample No.             sample
sample (1)   (2)   (1)  (2) actone insoluble[err]     (%)  96.8  96.2
95.9  97.1 PC + LPC content[err]             0.1                   29.9 15
PE + LPE content        (%)   10.5   0.3    21.1  20.7 PI + LPI contet
23.1  11.2    15.8  16.4 PA + LPA content       (%)  31.0   56.2    11.3
11.3 lysolecithin content   (%)    0.3   0.    0.2  53.4 Note: 1)   acetone
insoluble:  lecithin component listed 30       in the Japanese Standard of
Food Additives. 2)   PC + LPC content:  content (% by weight) of
phosphatidylcholine and lysophosphatidylcholine 35 in the acetone insoluble
Determined by TLC in accordance with Standard Method for 40      Analyzing
Fats and Oils (2.2.8.4a.86: Phospholipid phosphorus composition), ed. by
the Japan Oil Chemists' Society. 45 3)   PE + LPE content:  content (% by
weight) of phosphatidylethanolamine and lysophosphatidyl- 50
ethanolamine in the acetone insoluble. 55 14    EP 0 402 090 B1 Determined
by TLC  in the same manner as the one described in item 2). 4)    PI + LPI
content:   content  (% by weight)  of phosphatidylinositol2 and
lysophcsphatidylinositoi in the acetone insoluble.   Determined by TLC in
the same manner as  the one described  in item 2). 5)    PA + LPA content:
content  (% by weight)  of phosphatidic  acid and lysophosphatidic acid and
20             calcium salts  thereof  in the acetone  insoluble.
Determined by TLC  in the same manner as  the one 



described  in item 2). 2X       6)    lysolecithin content4  content  (% by
weight) of monoacylphosphatide  (% by weight)  in the acetone  insoluble.
Determined by TLC in  the 30 same manner as the one desribed in item 2).
Glyceride mixtures 9, 10 and 11 (fat samples 9, 10 11) 35 75 parts by
weight of refined rapeseed oil was mixed with 25 parts by weight of
glycerol, and 0.1 part by weight of calcium hydroxide was added thereto.
The obtained mixture was subjected to transesterification In a conventional
manner and the monoglycerides thus formed were removed by molecular
distllatoion . The re- sidue was purified to thereby give a transesterified
oil containing 19.4% of triglycerides, 40 45 50 55    [err] 79.6% of
diglycerides and 1.0%of monoglycerides The above-mentioned  transesterified
oil was blended with refined rapeseed oil at the ratios as specified in
Table 2 to thereby prepare fat samples(9) (10) and (11) .Table 7 gives the
glyceride compositionof these fat samples and refined rapeseed oil.
Examples 3 and 4 The lecithin samples (1) and (2 ) prepared above were
dissolved in 30 parts by weight of refined rapesses oil at ratios of 0.2
0.5 1.0 5.0 and 10% by weight based on the refined rapessed oil .Each oily
phase thus    EP 0 402 090 1 obtained was added to 70 parts by weight of
distilled water and the mixture was emulsified with a homomixer to thereby
give oil-in-water emulsion compositions. The emulsion compositions thus
prepared was put into a graduated test tube and allowed to stand therein at
[err] and [err] for 24 hours. Then the ratio of the emulsion phase to the
whole solution phase was deter- 5   mined so as to evaluate the
emulsification stability. Table 8 gives the results. Comparative Example 1
The comparative sample (1) (soybean lecithin) prepared above was dissolved
In 30 parts by weight of re- 10  fined rapeseed oil at ratios of 0.2, 0.5,
1.0, 5.0 and 10% by weight, based on the refined rapeseed oil. Each oily
phase thus obtained was aded to 70 parts by weight of distilled water and
the mixture was emulsified with a homomixer to thereby give an oil-in-water
emulsion composition. The emulsification stability of the emulsion
composition thus prepared was evaluated In the same manner as the one
described in Examples 3 and 4. Table 8 gives the results. 



15 Comparative Example 2 The comparative lecithin sample (2) prepared above
was dissolved In 30 parts by weight of refined rape- seed oil at ratios of
0.2, 0.5, 1.0, 5.0 and 10% by weight, based on the refined rapeseed oil.
Each oily phase 20  thus obtained was added to 70 parts by weight of
distilled water and the mixture was emulsified with a hom- omixer to
thereby give an oil-in-water emulsion composition. The emulsification
stability of the emulsion composition thus prepared was evaluated in the
same manner as the one described in Examples 3 and 4. Table 8 gives the
results. 25                                                 ; 30 35 40 45
50 55 17    EP 0 402 090 B1 i Table 6:  Evaluation of the emulsification
stability of emulsion composition 5 Amount of   Emulsification 1
Phospholipid  phospholopid   stabilityl) at mixture        mixture blended
(% based        [err]      [err] 0.2        26.6    15.1 15
0.5        33.0    17.6 Ex. 3    phospholid         1.0        38.3    22.6
sample (1) 5.0        44.9    32.9 10          45.2    34.5 20     - 0.2
43.1    26.7 0.5       48.0    30.4 Ex  4   phospholipid sample (2)
53.8    39.3 25 5.0     60.6    49.5 10          61.4    50.4 0.2
2.1     1.3 



30 comparative                0.5  3.9  3.0 Comp  phospholipid        1.0
5.2      3.8 Ex 1              sample ( 1)  5.0      6.0      5.2 10
6.7      5.2 0.2         5.1      2.2 Comp           comparative     0.5
6.9      3.4 Ex 2`      phospholipid       1.0         9.0      5.5 sample
(2)          5.0        11.       7.1 10        11.8      7.7 10
11.8  7.7 45 Note: 1)   Emulsification stability:  the ratio (% by 50
volume) of the emulsion phase to the whole solution phase determined after
allowing the 55            prepared emulsion to stand at [err] or 50C for
24 hours. 18    EP 0 402 090  B1 Example 5 An oil phase prepared by
dissolving 1.0% by weight, based on the fat sample, of the phospholipid
sample (2) in 30 parts by weight of each of the fat samples (9) to (11)
listed in Table 7 was added to 70 parts of distilled 5   water. Each
mixture thus obtained was emulsified with a homomixer to thereby give an
oil-in-water emulsion composition. The emulsification stability of each
oil-in-water, emulsion composition thus obtained was evaluated In the same
manner as the one described in Examples 3 and 4  Table 4 gives the results.
10  Comparative Example 3 An oily phase prepared by dissolving 1.0% by
weight, based on the fat sample, of the comparative phos- pholipid sample
(1) in 30 parts by weight of each of the fat samples (9) to (11) listed In
Table 7 was added to 70 parts of distilled water. Although each mixture
thus obtained was emulsified with a homomixer, the mixture 15  caused phase
inversion, thus falling In giving a desired oil-in-water emulsion
composition. Comparative Example 4 The comparative phospholipid sample (2)
in an amount of 1.0% by weight, based on the fat sample to be 20  used as
an oily phase, was dissolved In 70 parts by weight of distilled water. The
aqueous solution thus formed was mixed with 30 parts by weight of each of
the fat samples (9) to (11) . Each of the resulting mixtures was emulsified
with a homomixer to thereby give an oil-in-water emulsion composition. The
emulsification stability of each oil-in-water emulsion composition thus
prepared was evaluated In the same manner as the one described In Examples
3 and 4. Table 9 gives results. 



25 30 36 40
; 55    EP 0 402 090 B1 Table 9:  Evaluation of the emulsification
stability of emulsion composition 5 phospholid
stability[err] at mixture           fat sample 10                   blended
[err]       [err] fat sample  9    64.1          52.7 Ex.      phospholipid
fat sample  (10)           72.4      62.3 15                sample  (2) fat
sample  (11)    75.9          68.4 .  fat sample  (9)            2)
[err] comparative 20         Comp .  phosphlipid   f at samp le  (10)
2)      -2 ) fat sample  (11)    - 2)         2) fat sample  (9)      10.3
7.9 Comp     comparative phospholipid   fat sample   (10)
12.4       9.2 sample (21 fat sample  (11)    1.5          13.1 30 Note: 1)
emulsification stability:   the ratio  (% by 35 volume)  of the emulsion
phase to the whole solution phase determined after allowing the 40
prepared emulsion to stand at [err]  or [err] for 24 hours. 2)    Phase
inversion occurred during emulsification 45 to make it impossible to
prepare any oil-in- water emulsion composition. 50     The embodiment (5)
is explained below. Examples 6 Soybean lecithin (acetone insoluble content:
95.9%) was dissolved in the fat sample (9) prepared above 



55  at ratios of 0.2,0.5, 1.0,5.0 and 10% by weight, based on the fat
sample. 30 parts by weight of each oily phase thus obtained was added to 70
parts byweightof an aqueous solution containing 0.5% byweightof egg albumin
(watery phase) and the mixture was emulsified with a homomixer to thereby
give an oil-in-water emulsion. Each of the emulsions thus prepared was put
into a graduated test tube and allowed to stand therein at 20    EP 0 402
090 B1 [err] and [err] for 24 hours. Then the ratio of the emulsion phase
to the whole solution phase was detemined so as to evaluate the
emulsification stability. Table 10 gives the results. Example 7 5
Oil-in-water emulsions were prepared in the same manner as the one
described in Example 6 except that the fat sample (9) was replaced by the
fat sample (10)    to evaluate the emulsification stability of each oil-in-
I water emulsion thus obtained. Table 10 gives the results. 10 Table I):
Evaluation of the emulsification stability of oil-in-water emulsion[err] 15
Amount of   Emulsification Fat sample          lecithin   stability[err] at
blended                 by wt. based on 20
fat  sample)         [err]        [err] 0.5            34.6        30.7 1.0
36.9        3 3.6 25       Ex. 6   fat  sample  (9) 5.0            38.7
35.0 10              39.2        36.1 30 0.5            28.5        24.6
1.0            30.2        27.2 Ex.       fat  sample  (10) 5.0
31.6        28.8 8 35 10               32.0        29.9 Note: 40 1)   oily
phase/watery phase:  30/70 (by weight). watery phase: aqueous solution
containing 0.5% 45              by  weight  of  egg  albumin. 



2)     emulsification  stability:    the  ratio  (% by  volume) of the
emulsion phase to the whole solution 50 phase determined after allowing the
prepared emulsion to stand at [err] or [err] for 24 hours. 55   Example An
oily phase was prepared by dissolving 0.5, 1.0, 5.0 and 10% by weight,
based on the fat sample, of soybean lecithin (acetone insoluble content:
95.9%) in the fat sample (9). 50 parts by weight of each oily phase 21
EP 0 402 090 B1 thus obtained was added to 50 parts by weight of an aqueous
solution containing 5% by weight of sodium ca- seinage (watery phase) and
the resulting mixture was emulsified with a homomixer to thereby give an
oil-in- water emulsion. The emulsification stability of each emulsion thus
obtained was evaluated in the same manner as the one 5   described in
Example 6. Table 12 gives the results. Example 9 Oil-in-water emulsions
were prepared in the same manner as the one described in Example 8 except
that 10  the fat sample (9) was replaced by the fat sample (11) to evaluate
the emulsification stability of each oil-in- water emulsion thus obtained.
Table 12 gives the results. Table:   Evaluation  of the  emulsification
stability 15 of oil-in-water emulsion[err] 20
Amount  of    Emulsification lecithin   stability2) at Fat  sample
(% by  wt., blended             based on            [err]    [err] f at
sample) 25                                                      73.4
68.5 1.0     76.8        73.3 Ex.8      fat  sample (9) 30
5.0                                        80.2        77.9 10
80.0       78.7 35                                                0.5
63.9        55.6 1.0            67.4        61.0 Ex 9      fat  sample
(10)            5.0            69.4        63.6 40
10               70.1  64.5 Note: 45      1)     oily  phase/watery  phase:
30/70  (by weight). watery phase:  aqueous solution containing 0.5% 



by weight of sodium caseinage. 2)     emulsification  stability:    the
ratio  (% by volume) of the emulsion phase to the whole solution phase 55
determined after allowing the prepared emulsion to  stand  at  [err]  or
[err]  for  24  hours. 22    EP 0 402 0901B1 The embodiment (3) is
explained. Example 10 5      10 parts of hardened palm oil, 10 parts of
hardened rape seed oil and 5 parts of milkfat were mixed with 15 parts of
the fat sample (9). 0.2 part of fatty acid sucrose ester, 0.2 part of
lecithin and 0.1 part of fatty acid monoglyceride to the mixture to obtain
an oil component, 0.5 part of sodium casein, 3.5 parts of fat-free milk and
0.2 part of disodium phosphate were dissolved in 51 parts of purified water
to obtain an aqueous compo- nent. At75 degree C, theoil components and the
aqueouscomponents were mixedwitheach other, emulsified 10  in the o/w form
with a homomixer and then a homogenizer. The emulsion was stirred and
cooled with ice and it was allowed to stand at 5 degree C for 24 hours. 90
parts of the emulsion was mixed with 10 parts of sugar at 5 degree C. The
mixture was whipped to obtain a whipped cream. Example 11 15 Example 10 was
followed except for using the fat sample (10). Example 12 20       Example
10 was followed except for using the fat sample (11). Table  13 25
taste like milk           good  body example  10
[err] 1 1 30 12               o                        o The mark [err]
shows having a very good taste of milk and having a very good body. The
mark o shows a good taste of milk and having a good body. 35 Claims 1. An
oil-in-water emulsion which comprises an aqueous phase comprising water and
an oil phase compris- 40      Ing an edible oil composition comprising 10
to 99 percent by weight, based on the entire oil and fat content of the
emulsion, of a glyceride mixture containing diglycerides having an
increasing melting point of 20C or below, wherein the glyceride mixture
comprises diglycerides in an amount of from more than 30 percent byweightto
100 percent by weight, monoglycerides in a weight ratio of O to 1/20 based
on the diglycerides, the balance being triglycerides, and the glyceride
mixture has a melting point of [err] or below. 45 2. The emulsion as
claimed in Claim 1, in which in the diglyceride mixture 70 percent by
weight or more of 



the fatty acid moiety is unsaturated fatty acids having 16 to 22 carbon
atoms. 3. The emulsion as claimed in Claim 1, which further includes 0.1
percent by weight or more of a protein in 50      the aqueous phase. 4. The
emulsion as claimed in Claim 1, which further includes, in the oil phase,
0.1 to 10 percent by weight, based on the oil phase, of phospholipids in
which the weight ratio of the nitrogen-free phosphoilpids to
nitrogen-containing phospholipids is 1.0 or more. 55  5.  The emulsion as
claimed in Claim 1, which further includes in the oil phase, 0.1 to 10
percent by weight, based on the entire oil and fat content of the oil
phase, of lecithin and 0.1 percent by weight or more, based on the aqueous
phase, of a protein, said emulsion comprising 20 to 90 percent by weight,
based on the 23    EP 0 402 090 B1 The embodiment (3) is explained. Example
10 5      10 parts of hardened palm oil, 10 parts of hardened rape seed oil
and 5 parts of milk fat were mixed with 15 parts of the fat sample (9). 0.2
part of fatty acid sucrose ester, 0.2 part of lecithin and 0.1 part of
fatty acid monoglyceride to the mixture to obtain an oil component 0.5 part
of sodium caseln, 3.5 parts of fat-free milk and 0.2 part of disodium
phosphate were dissolved in 51 parts of purified water to obtain an aqueous
compo- nent. At 75 degree C, the oil components and the aqueous components
were mixed with each other, emulsified 10  in the o/w form with a homomixer
and then a homogenizer. The emulsion was stirred and cooled with ice and it
was allowed to stand at 5 degree C for 24 hours. 90 parts of the emulsion
was mixed with 10 parts of sugar at 5 degree C. The mixture was whipped to
obtain a whipped cream. Example 11 15 Example 10 was followed except for
using the fat sample (10). Example 12 20      Example 10 was followed
except for using the fat sample (11). Table  13 25
taste like  milk           good  body example 10                 [err]
[err] 11              [err] 30 12              o                         0
The mark  shows having a very good taste of milk and having a very good
body. The mark o shows a good taste of milk and having a good body. 35
Claims 1. An oil-in-water emulsion which comprises an aqueous phase
comprising water and an oil phase compris- 40      ing an edible oil
composition comprising 10 to 99 percent by weight, based on the entire oil
and fat content of the emulsion, of a glyceride mixture containing
diglycerides having an increasing melting point of [err] or below, wherein
the glyceride mixture comprises diglycerides in an amount of from more than
30 percent 



byweightto 100 percent by weight, monoglycerides in a weightratio of Oto
1/20 based on the diglycerides, the balance being triglycerides, and the
glyceride mixture has a melting point of [err] or below. 2. The emulsion as
claimed in Claim 1, in which in the diglyceride mixture 70 percent by
weight or more of the fatty acid moiety is unsaturated fatty acids having
16 to 22 carbon atoms. 3. The emulsion as claimed in Claim 1, which further
Includes 0.1 percent by weight or more of a protein in 50      the aqueous
phase. 4. The emulsion as claimed in Claim 1, which further includes, In
the oil phase, 0.1 to 10 percent by weight, based on the oil phase, of
phospholipids in which the weight ratio of the nitrogen-free phospholipids
to nitrogen-containing phospholipids is 1.0 or more. 55  5. The emulsion as
claimed in Claim 1, which further includes in the oil phase, 0.1 to 10
percent by weight, based on the entire oil and fat content of the oil
phase, of lecithin and 0.1 percent by weight or more, based on the aqueous
phase, of a protein, said emulsion comprising 20 to 90 percent by weight,
based on the 23    EP 0 402 090 B1 entire oil and fat content of the oil
phase, of diglycerides, the weight ratio of the oil phase to the aqueous
phase ranging from 10/90 to 80/20. 5   Patentansprilcho 1.
01-in-wasser-Emulsion umfassend elne wissrige P. se umfassend Wasserund
eine Olphase umfassend ein ef9bare 15zusammensetzung, enthaltend, 10 W&9
Gew.%, bezogen auf den gesamten 61- und Fett- gehalt der Emulsion,
einerGlycerldmischung, onthalend Diglyceride mit einem stelgenden
Schmelzpunkt 10      von 200 C oderweniger, wobel die Diglyceridmischung
Diglycerlde In ehnerMenge von mehr als 30 Gew.% bis 100 Gow.%,
Monoglyceride Id sinem Gewichtsverhiltnis von 0 bis 1/20, bezogen auf die
Diglycerlde, und eine Restmenge aus Triglyceriden umfagt und die
Glyceridmischung einen Schmeozpunkt von 350 C oder niedriger besitzt. 15
2.  Emulsion nach Anspruch 1, wobel in der Dlglycorldmischung 70 Gew.% oder
mehr der Fettsiurehilfte aus ungesatgten Fettsauren mit 16 bWs 22
Kohlenstoffatomen besteht. 3. Emulsion nach Anspruch 1, wobel welterhin 0,1
Gew.% odor mehr eines Proteins In derwassrigen Phase enthalten sind. 4.
Emulsion nach Anspruch 1, wobei welterhin in der Olphase 0,1 bis 10 Gew.%,
bezogen auf die Olphase, Phospholipide enthalten sind, bei denen des
Gewlchtsverhiltnis dersftckstofffrelen Phospholipide zu den
sticksboffenthaltenden Phosphollpiden 1,0 oder mehr betragt. 5. Emulsion
nach Anspruch 1, wobel weiterhin in~der,61phase 0,1 bis 10 Gew.%, bezogen
auf den gesamten 25      61- und Fettgehalt oder 61phase, Lecithin und ol
Gew.% oder mehr, bezogen auf die w~ssrige Phase, Protein enthalten sind,
wobel die Emulsion 20 bis 90 Gew.%, bezogen auf den gesamten 11- und
Fettge- halt der 6lphase, Diglyceride enthilt, wobei das Gewichtsverhaltnis
der Olphase zu derwAssrigen Phase Im Bereich von 10190 bis 80/20 liegt. 30
Rovendications 1. Emulsion hugle dans l'eau qui comprend une phase aqueuse
comprenant de l'eau et une phase hulleuse comprenant une composition
d'hulle comestible comprenant 10 A 99 % en poids, relativement a la
totalite 



des huiles et des grabsses contenues dans l'khulslon, d'un m6lange de
glyco6rides contenant des digly- cerides ayant un point de fusion A la
mont6e de 200C au moins, dans laquelle le melange de glycerides comprend
dos diglyc6rides on une proportion de plus de 30% en poids a 100 % en
polds, des monogly- cerides dans un rapport ponderal de0 a 1/20
relativement aux diglycrides, le compilment etant constitue de
triglyc6rides, et le melange de glycerides a un point de fusion de 350C ou
mons. J   40 2.  Emulsion selon la revendicatlon 1, dans laquelle, dons le
melange de diglyc6rides, 70 % en polds ou plus des fragments d'acide gras
sont constitu6s d'acides gras insatur6s ayant 16 A 22 atomes de carbone. 3.
Emulsion selon la revendication 1, qui comprend de plus 0,1 % en poids ou
plus d'une prot6ine dens la 45      phase aqueuse. 4.  Emulsion selon la
revendbcation 1, qui comprend de plus, dens la phase huileuse, 0,1 A 10 %
en polds, relativement A la phase hulleuse, de phospholipides dans lesquels
le rapport pond6ral des phospholipides non azotis aux phospholipides azotes
set de 1,0 ou plus. 50 5.  Emulsion selon la revendication 1, qul comprend
de plus, dans la phase huileuse, 0,1 A 10 % en polds, relativement A la
totalite des huiles et des graisses contenues dans la phase hulleuse, de
lecithine et 0,1 % en poids ou plus, relativement A la phase aqueuse, d'une
prot4ine, ladite emulsion comprenant 20 A 90 % en poids, relativement A la
totalite des huiles et des graisses contenues dans la phase huileuse, de 55
diglyc~rldes, le rapport ponderal de la phase hull ouse A la phase aqueuse
so situant entre 10/90 et 80120. 24    


