Description

Title of Invention:

FREEZE TOLERANT CREAM AND METHOD FOR PRODUCING SAME

Technical Field
[0001]

The present invention relates to a cream resistant to freezing which, even when the
cream is stored frozen and then thawed, can produce a whipped cream having an equivalent
quality to that made from a cream without frozen storage.

[0002]

It should be noted that, according to the present invention, a cream is not limited to "a
product which is obtained by removal of components other than a milk fat fraction from raw
milk, cow's milk or special milk" as defined by Ministerial Ordinance on Milk and Milk
products Concerning Compositional Standards, etc. (Ministry of Health and Welfare
Ordinance No. 52, December 27, 1951) but includes "foods manufactured using milk or milk
products as principal ingredients." Specifically, although this Ministerial Ordinance defines
a cream as a product having a milk fat content of 18.0% or more, and a cream that is available
as a commercial product to consumers with "Classification: Cream" indicated on its container
is generally called a fresh cream, a product obtained by adding vegetable oil and fat to milk
fat, a product obtained by mixing an additive such as an emulsifier or a stabilizer with milk fat,
a product obtained by adding vegetable oil and fat to milk fat, and further mixing an additive,
and the like are indicated as "Classification: Foods manufactured using milk or milk products
as principal ingredients" (hereinbelow, may also be referred to as a milk-based product) on
their containers, and these products are also encompassed by a cream in the present invention.

Of these, a cream containing vegetable oil and fat is generally called a compound cream.

Background Art



[0003]

Conventionally, when a cream is stored, it is generally stored in a chilled room such as
arefrigerator. If a cream is stored frozen, the cream is damaged by freezing, and when the
cream is thawed, the cream exhibits such properties greatly different from the smooth fluid
properties of the original cream that the oil and fat component and water are separated or the
fluidity is drastically reduced due to encapsulation of water by the oil and fat component.
Hence, it is widely known that unlike the case of using a refrigerated cream, a smooth
whipped cream cannot be obtained by whipping such a thawed cream.

[0004]

For the production of a smooth whipped cream even after frozen storage, a product
having its quality altered by the addition of various additives at the stage of the production of
a cream, or products with a cream whipped in advance are distributed to the market while
they are stored frozen.

[0005]

For example, Japanese Patent Laid-Open Nos. 1994-269256 and 1997-94061 describe
inventions in which even when a cream containing a surfactant, a humectant, a polysaccharide,
and the like as additives is stored frozen in a whipped state or in a further state of decoration
on cakes and the like, and then thawed, roughening of texture, cracking, and flavor
deterioration are prevented in the cream.

[0006]

Also, Japanese Patent Laid-Open No. 2000-342212 describes an invention in which a
whipped cream is exposed to a magnetic field by a constant temperature magnetic field
processing device and then frozen, thereby rendering the whipped cream less likely to cause
roughening of texture, cracking, and the like even when it is stored frozen and then thawed.
[0007]

Also, Japanese Patent Laid-Open No. 2010-273634 describes an invention in which,
by regulating the trans fatty acid content and the triacylglycerol content in the oil and fat of a

cream, the cream keeps its flavor such as richness and creaminess favorable even when it is



frozen for a short time and then thawed in an application where a cream having a relatively

low fat content is used as fluid, such as a cream to be added to coffee.

Summary of Invention
Technical Problem
[0008]

Generally, when a cream is frozen, water in the aqueous phase of an O/W type
emulsion, which forms the cream, is crystallized into ice in the process of freezing. Then,
while the ice crystals enlarge with time, separation of the aqueous phase and the oil phase
occurs and further, a fat globule membrane encapsulating a fat globule, which composes the
oil phase, is disrupted by the production of ice crystals, resulting in a failure to maintain an
emulsion. When such a change of state is completed, the cream is frozen. Then, when
such a cream is thawed, floatation of clumps of the oil and fat component occurs, which is
called churning, and the aqueous phase and the oil phase are separated into two phases.
When a cream in which such two-phase separation has occurred is used, the cream cannot be
whipped or, even when it can be whipped, the resulting whipped cream has a deteriorated
shape-retention property, has minute roughness on its surface, and moreover, is heavy with
low overrun, greatly reducing its commercial value.

[0009]

In the inventions of Japanese Patent Laid-Open Nos. 1994-269256 and 1997-94061,
various additives are added to a cream, and the cream is stored frozen in a whipped state;
however, neither of the documents mentions whether this cream can be whipped similarly to
an unfrozen cream (hereinbelow, referred to as a chilled cream) even after the fluid cream
before whipping is frozen and then thawed.

[0010]
Also, in the invention described in Japanese Patent Laid-Open No. 2000-342212, a

physical treatment of exposing a cream in a whipped state to a magnetic field is carried out;



however, this document does not mention whether this cream can be whipped similarly to a
chilled cream even after the fluid cream before whipping is frozen and then thawed.
[0011]

Also, in the invention described in Japanese Patent Laid-Open No. 2010-273634, an
application is described in which the fat content of a cream is regulated and the cream is used
as fluid even when it is frozen and thawed; however, this document does not mention whether
a cream used for Western confectionery and the like, which has a higher fat content than does
a cream used for coffee and the like, can maintain its flavor after it is whipped.

[0012]

In view of the above, the present invention aims to provide a low viscosity fluid cream
that can produce a whipped cream equivalent to that made from a chilled cream even when a
frozen-stored cream is thawed and then the thawed cream is used, without adding various
additives to a cream particularly for the purpose of imparting the stability of micro gas
bubbles after thawing, by using for a cream having a high fat content; a frozen cream obtained

by freezing the above fluid cream; and a method for producing the above fluid cream.

Solution to Problem
[0013]

(1) Specifically, the present invention is a fluid cream having a fat content of 30 to
50% by weight, the fat content comprising at least one of milk fat and vegetable oil and fat,
wherein the cream contains micro gas bubbles, and has an index value at 20°C of 1 to 350 as
measured by a viscometer using a Mojonnier medium-sized sphere (Mojonnier viscometer).
[0014]

(2) Further, the present invention is the fluid cream according to (1), wherein a rate of

volume expansion by incorporation of micro gas bubbles is 2 to 15%.

[0015]



(3) Further, the present invention is the fluid cream according to the (1) or (2), wherein
a rate of increase in an index value at 20°C as measured by a Mojonnier viscometer is 20 to
100% compared to a fluid cream without micro gas bubbles.

[0016]

(4) Further, the present invention is a frozen cream obtained by freezing the fluid
cream according to any of the (1) to (3).

[0017]

(5) Further, the present invention is a method for producing the fluid cream according
to any of the (1) to (3), comprising incorporating micro gas bubbles by using a high speed,
high shear stirrer in combination with a common stirrer.

[0018]

Further, the present invention may be a fluid cream which has a fat content of 30 to
50% by weight, the fat content comprising at least one of milk fat or vegetable oil and fat, and
which has micro gas bubbles incorporated thereinto by creating a turbulent convection current
when ingredients are stirred and mixed.

[0019]

According to the present invention, a whipped cream equivalent to that made from a
widely distributed chilled cream can be made only by naturally thawing a cream in a
refrigerator and the like even when it is stored frozen by alleviating the disruption of a fat
globule membrane caused by ice crystals, which are produced by freezing.

[0020]

Further, according to the present invention, a cream can be stored for a long term by
preventing the cream from deteriorating, and therefore an unopened, unused cream can be
stored until the next use.  Also, the cream of the present invention can be directly produced
as a frozen cream and distributed, and moreover, even when means for transporting
domestically produced creams overseas is a time-consuming one such as by ship, the cream

can be exported irrespective of the best-before date.

[0021]



Moreover, according to the present invention, a highly freeze-resistant fluid cream can
be produced without depending on novel additives, by improving a part of the conventional
production facilities, which thus requires only a small amount of initial installation cost and

can be widely employed.

Brief Description of Drawing
[0022]

[Figure 1] Figure 1 is a perspective view of a Mojonnier viscometer.

Description of Embodiments
[0023]

Hereinbelow, the embodiments relating to the present invention will be described. It
should be noted that an expression indicating a range in the description includes the upper and
lower limits.

[0024]

Ingredients used for carrying out the processing method according to the present
invention are cow milk and an ingredient cream having a fat content of 30 to 50% by weight
that is separated from cow milk.

[0025]

These ingredients, cow milk and cream, are weighed out, and then are subjected to
preliminary heating to around 60°C.  Although it is efficient to carry out stirring and mixing
at a high temperature in the production of a fluid cream, it is desirable that the cream be not
heated at 70°C or above because proteins contained in the components are denatured when the
fluid temperature is too high.  Also, as a heating method, it is preferable to carry out heating
using a heat exchanger, which enables indirect heating.

[0026]
The heated ingredients are then stirred and mixed such that to the ingredients sent to a

mixing pot having a certain capacity, other cow milks, other ingredient creams, vegetable oil



and fat, and the like or various additives and the like are blended to be homogeneously
dispersed in a step of formulation and stirring. ~ As a stirrer to be used for this mixing, a
variety of kinds such as an anchor type stirrer, a blade type stirrer having a plurality of
propellers, and a half-moon-shaped stirrer are generally used; however in the present
invention, these common stirrers are used, and at least any one or more of high speed, high
shear stirrers are further used in combination. As the high speed, high shear stirrer, a
homomixer, a dispersion mixer, an ultramixer, other mixers, and the like are preferable.
[0027]

By using a high speed, high shear stirrer in combination with a common stirrer, while a
laminar flow created around the shaft of the stirrer by the common stirrer, and a turbulent
flow created by the high speed, high shear stirrer are formed to bring the flows thus created
into collision against each other and to promote emulsification by a pressure gradient and
shear force created, micro gas bubbles are formed inside the fluid mixture, namely, between
the fat globules, etc., whereby enabling forming a micelle structure of a mixture of three
substances, which are fluid, fat, and gas bubbles. Micro gas bubbles are incorporated as
described above, and therefore such a physical difference is exhibited that the volume is more
expanded than when the ingredients are simply stirred only by a common stirrer and the
viscosity becomes increased, and consequently, even when the fluid cream thus produced is
frozen, enlargement of ice crystals can be inhibited and damages such as the disruption of fat
globules associated with the production of ice crystals by freezing can be alleviated, and
defects such as separation of water and oil can be inhibited.

[0028]

Also, the fluid mixture stirred and mixed according to the above method incorporates
micro gas bubbles, and therefore such a physical difference will be exhibited that the volume
is more expanded than when the ingredients are simply stirred only by a common stirrer and
the viscosity becomes increased.

[0029]



Further, the fluid mixture stirred and mixed is filtered through a mesh strainer and the
like, and then, in a step of homogenization, homogeneously emulsified using a homogenizer
in order to prevent defects such as floatation of the oil phase from occurring. The
homogenization pressure is preferably 10 to 100 kgf/cmz.

[0030]

The fluid mixture thus homogenized is then sterilized by heating by a heat exchange,
which is capable of indirect heating. Heating temperature is preferably 63 to 130°C and
heating time is preferably two seconds to 30 minutes.

[0031]

The sterilized fluid mixture is then homogenized again at a homogenization pressure of
0 to 50 kgf/em? and subjected to a step of cooling to a temperature of 0 to 5°C by a heat
exchanger, which is capable of indirect heating, whereby a fluid cream is produced as a
product. The resulting fluid cream has micro gas bubbles incorporated thereinto in the step
of formulation and stirring, and therefore the fluid cream will have a volume expanded more
than a volume at the initiation of the step of formulation and stirring and also an increased
viscosity.

[0032]

From the viewpoint of cost, the gas bubbles to be mixed into the fluid cream product
are preferably air; however, in an application in which alteration of quality is strictly
controlled or when a period of time until the use of the cream is long, the gas bubbles may be
an inert gas such as nitrogen. When the gas bubbles are of inert gas, the inside of the
formulation pot can be under an inert gas atmosphere in the step of formulation and stirring.
[0033]

The rate of volume expansion of the fluid cream product is a rate of increase relative to
a fluid cream before incorporating micro gas bubbles thereinto by a high speed, high shear
stirrer and the like, and is preferably 2 to 15%, more preferably 4 to 10%. The rate of
volume expansion of less than 2% is not preferable because sufficient freeze-resistance cannot

be achieved. Meanwhile, the rate of volume expansion of more than 15% is not preferable



because the production efficiency is lower and the lines are clogged at the time of transferring
the cream to steps following the step of formulation and stirring.
[0034]

The viscosity of the fluid cream at 20°C was measured using the Mojonnier viscometer
shown in Figure 1. Specifically, first of all, a container containing a predetermined amount
of fluid cream that has been adjusted to 20°C is mounted on a specimen support 3 so that a
metallic medium-sized sphere 2, which is fixed at the lower end of a piano wire 1, is
immersed in the fluid cream, and a graduated circle 4 is held still and then set against a scale
pointer 6, which is fixed to a support 5, such that the scale of the graduated circle 4 attains
position 0. Then, the graduated circle 4, which is fixed to the piano wire 1 above the
medium-sized sphere 2, is rotated clockwise by 360 degrees to be set against the scale pointer
6 such that the scale of the graduated circle 4 attains position 0 again, and the graduated circle
4 is fixed by aclasp 7. Then, by releasing the clasp 7, the graduated circle 4 rotates
counterclockwise by the torsion of the piano wire 1, further passes the initial still position by
the momentum, and then temporarily stops at an arbitrary location. The scale on the
graduated circle 4 that is indicated when the graduated circle 4 passes the initial still position
and then stops was read by the scale pointer 6, and the resulting value was used as the
viscosity index of the fluid cream. It should be noted that the graduated circle 4 is marked
such that each scale corresponds to an angle of 1 degree in the counterclockwise direction
from the position of 0. Further, measurement of viscosity using a Mojonnier viscometer is
also described in pp. 269 to 270 of the 2008 edition of the compact Food Sanitation Act
(Shinnippon-Hoki Publishing Co., 1.td.), and it is a measurement method widely known to
those skilled in the art.

[0035]

Also, a rate of increase in an index value of the fluid cream product at 20°C as
measured by a Mojonnier viscometer is a rate of increase relative to a fluid cream before
incorporating micro gas bubbles thereinto by a high speed, high shear stirrer and the like, and

is preferably 20 to 100%, more preferably 30 to 80%. When the rate of increase is within
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this range, freeze resistance is sufficiently exhibited, and further, the lines will not be clogged
at the time of transferring to steps following the step of formulation and stirring.
[0036]

As described above, a freeze-resistant fluid cream is produced via each step; however
as means for incorporating micro gas bubbles, micro gas bubbles can be incorporated not only
by entrapping gas by stirring and mixing a cream in the step of formulation and stirring, but
also by ejecting gas bubbles from micro gas bubbles generator that is attached to the bottom
of the pot and the like in this step.

[0037]

Also, according to the present invention, the particle diameter of micro gas bubbles is
preferably 10 nm to 100 um, more preferably 100 nm to 50 um, and most preferably 500 nm
to 30 um. When the particle diameter of micro gas bubbles is within the above range, the
micro gas bubbles can be present stably in the fluid cream, and when the fluid cream is further
frozen, defects such as separation in the fluid cream caused by freezing damage and the like
can be inhibited.

[0038]

Further, a rate of volume expansion by incorporation of micro gas bubbles is
preferably 2 to 15%, more preferably 3 to 13%, and most preferably 4 to 10%. When the
rate of volume expansion by incorporation of micro gas bubbles is within the above range, the
micro gas bubbles can be present stably in the fluid cream, and when the fluid cream is further
frozen, defects such as separation in the fluid cream caused by freezing damage and the like
can be inhibited.

[0039]

Also, a rate of increase in an index value at 20°C by incorporation of micro gas
bubbles as measured by a Mojonnier viscometer, namely, {(an index value at 20°C as
measured by a Mojonnier viscometer when micro gas bubbles are incorporated) - (an index
value at 20°C as measured by a Mojonnier viscometer when micro gas bubbles are not

incorporated)} / (an index value at 20°C as measured by a Mojonnier viscometer when micro
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gas bubbles are not incorporated) x 100 (%), is preferably 20 to 100%, more preferably 25 to
90%, and most preferably 30 to 80%. When a rate of increase in an index value by
incorporation of micro gas bubbles is within the above range, the micro gas bubbles can be
present stably in the fluid cream, and when the fluid cream is further frozen, defects such as
separation in the fluid cream caused by freezing damage and the like can be inhibited.

[0040]

Further, an index value at 20°C of a fluid cream having micro gas bubbles
incorporated thereinto obtained as above as measured by a Mojonnier viscometer is preferably
1 to 350, more preferably 10 to 250, and most preferably 20 to 100. When the index value
of the viscosity of the fluid cream is within the above range, the fluid cream attains free-
flowing fluidity with low viscosity, from which a whipped cream and the like can be made.
As described above, according to the present invention, even when a fluid cream has a low
viscosity, the fluid cream can achieve high freeze resistance.

[0041]

Although the fat content in the fluid cream of the present invention is not particularly
limited, the fluid cream preferably has, as a total amount of milk fat and vegetable oil and fat,
a fat content of 30 to 50% by weight. In the case when the fluid cream is used for Western
confectionery such as decorated cakes, a fluid cream having a fat content of less than 30% by
weight fails to contain sufficient air even when it is whipped, and therefore the finished
whipped cream is not smooth to the tongue. Also, when a fluid cream having a fat content
of more than 50% by weight is whipped, the resulting whipped cream leaves a strong taste of
oiliness and fattiness, thereby making the taste poorer.

[0042]

Next, Examples according to the present invention, Comparative Examples, and
Reference Examples will be further specifically described. It should be noted that Examples
to be described below are preferable specific examples for carrying out the present invention,
and therefore various technical limitations are placed thereon; however, unless explicitly

stated otherwise, the present invention is not limited to these embodiments.
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Examples
[0043]
(Example 1)

280 kg of a milk-based product having a milk fat content of 35% by weight
(hereinbelow, an ingredient cream A) was weighed out, then heated to 60°C by a plate-type
heat exchanger, and entirely poured into a 330 L mixing pot. The heated ingredient cream A
was stirred at a rotation speed of 10 to 20 rpm by an anchor-type stirrer attached to the mixing
pot in the step of formulation and stirring, and further stirred at a rotation speed of 1500 to
3000 rpm by a homomixer, which was a high speed, high shear stirrer attached to the mixing
pot independently from the anchor-type stirrer. While the anchor-type stirrer always
operates in the step of formulation and stirring, the homomixer does not always operate, and
thus the rotation speed of the homomixer was increased stepwise from 1500 to 3000 rpm over
approximately 20 minutes, during which time stirring was carried out also using the anchor-
type stirrer.

[0044]

After formulation and stirring, the fluid mixture was then filtered through a 40-mesh
strainer, and homogenization was carried out by a homogenizer at a homogenization pressure
of 20 kegf/cm?.

[0045]

The fluid mixture was then passed through a plate-type heat exchanger and sterilized at
90°C for 15 seconds, and then homogenization was carried out again by a homogenizer at a
homogenization pressure of 10 kgf/cmz.

[0046]

The fluid mixture was then passed through a plate-type heat exchanger, cooled at 0 to

5°C, stored in a surge tank, and then packed in one carton of packs and stored in a refrigerator

at 5°C, whereby the fluid cream, which was a product, was obtained.

[0047]
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The resulting fluid cream had a fat content of 35% by weight, and compared to the
volume after pouring the ingredient in the step of formulation and stirring, the volume was
expanded by 6.0% by volume, and the index value of viscosity at 20°C (Mojonnier method)
was 55.  Also, when stirring by a high speed, high shear stirrer is not carried out in the step
of formulation and stirring, the index value of viscosity at 20°C (Mojonnier method) is 40,
which is the same as Comparative Example 1 to be described below, thereby indicating that
the rate of increase in the index value was 37.5%. It should be noted that the Mojonnier
method, which was adopted for viscosity measurement, is also described in the compact Food
Sanitation Act sold by Shinnippon-Hoki Publishing Co., Ltd., and is a measurement method
widely known to those skilled in the art. It should be noted that in the present Examples, a
Mojonnier viscometer supplied by Nakamura Ika Rika Kikaiten, Y.K. (model type: N-754)
was used.

[0048]
(Example 2)

Except for using 280 kg of a milk-based product having a milk fat content of 47% by
weight as an ingredient (hereinbelow, an ingredient cream B), a fluid cream was obtained by
the same method as used in Example 1. The resulting fluid cream had a fat content of 47%
by weight, and compared to the volume after pouring the ingredient in the step of formulation
and stirring, the volume was expanded by 8.0% by volume, and the index value of viscosity at
20°C (Mojonnier method) was 80.  Also, when stirring by a high speed, high shear stirrer is
not carried out in the step of formulation and stirring, the index value of viscosity at 20°C
(Mojonnier method) is 45, which is the same as Comparative Example 2 to be described
below, thereby indicating that the rate of increase in the index value was 77.8%.

[0049]
(Example 3)

Except for using 280 kg of a milk-based product having a milk fat content of 40% by

weight as an ingredient (hereinbelow, an ingredient cream C), a fluid cream was obtained by

the same method as used in Example 1. The resulting fluid cream had a fat content of 40%



14

by weight, and compared to the volume after pouring the ingredient in the step of formulation
and stirring, the volume was expanded by 7.0% by volume, and the index value of viscosity at
20°C (Mojonnier method) was 100. Also, when stirring by a high speed, high shear stirrer is
not carried out in the step of formulation and stirring, the index value of viscosity at 20°C
(Mojonnier method) is 60, which is the same as Comparative Example 3 to be described
below, thereby indicating that the rate of increase in the index value was 66.7%.

[0050]

(Example 4)

Except for using as ingredients 135 kg of a milk-based product having a milk fat
content of 33.4% by weight (hereinbelow, an ingredient cream D) and 15 kg of vegetable oil
and fat composed of coconut oil, rapeseed oil, palm oil, and corn oil, a fluid cream was
obtained by the same method as used in Example 1.  The resulting fluid cream had a fat
content of 30.0% by weight and 10.0% by weight of vegetable oil and fat, and compared to
the volume after pouring the ingredients in the step of formulation and stirring, the volume
was expanded by 4.5% by volume, and the index value of viscosity at 20°C (Mojonnier
method) was 65.  Also, when stirring by a high speed, high shear stirrer is not carried out in
the step of formulation and stirring and micro gas bubbles are not incorporated, the index
value of viscosity at 20°C (Mojonnier method) is 40, thereby indicating that the rate of
increase in the index value was 62.5%.

[0051]
(Example 5)

Except for using 145 kg of the ingredient cream B as an ingredient, a fluid cream was
obtained by the same method as used in Example 1.  The resulting fluid cream had a fat
content of 47.1% by weight, and compared to the volume after pouring the ingredient in the
step of formulation and stirring, the volume was expanded by 3.7% by volume, and the index
value of viscosity at 20°C (Mojonnier method) was 55.  Also, when stirring by a high speed,

high shear stirrer was not carried out in the step of formulation and stirring and micro gas
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bubbles were not incorporated, the index value of viscosity at 20°C (Mojonnier method) was
40, thereby indicating that the rate of increase in the index value was 37.5%.

[0052]

(Example 6)

Except for using 135 kg of a fresh cream having a milk fat content of 38.1% by weight
as an ingredient (hereinbelow, an ingredient cream E), a fluid cream was obtained by the
same method as used in Example 1.  The resulting fluid cream had a fat content of 38.1% by
weight, and compared to the volume after pouring the ingredient in the step of formulation
and stirring, the volume was expanded by 2.1% by volume, and the index value of viscosity at
20°C (Mojonnier method) was 25.  Also, when stirring by a high speed, high shear stirrer
was not carried out in the step of formulation and stirring and micro gas bubbles were not
incorporated, the index value of viscosity at 20°C (Mojonnier method) was 20, thereby
indicating that the rate of increase in the index value was 25%.

[0053]
(Example 7)

Except for using 150 kg of a milk-based product having a milk fat content of 30.3% by
weight as an ingredient (hereinbelow, an ingredient cream F), a fluid cream was obtained by
the same method as used in Example 1. The resulting fluid cream had a fat content of 30.3%
by weight, and compared to the volume after pouring the ingredient in the step of formulation
and stirring, the volume was expanded by 7.2% by volume, and the index value of viscosity at
20°C (Mojonnier method) was 45.  Also, when stirring by a high speed, high shear stirrer
was not carried out in the step of formulation and stirring and micro gas bubbles were not
incorporated, the index value of viscosity at 20°C (Mojonnier method) was 25, thereby
indicating that the rate of increase in the index value was 80%.

[0054]
(Comparative Example 1)
Except for not carrying out any stirring by a homomixer, which is a high speed, high

shear stirrer, in the step of formulation and stirring, a fluid cream was obtained by the same
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method as used in Example 1. The resulting fluid cream had a fat content of 35% by weight,
and compared to the volume after pouring of the ingredient in the step of formulation and
stirring, the volume was not expanded, and the index value of viscosity at 20°C (Mojonnier
method) was 40.  Also, due to the fact that stirring by a high speed, high shear stirrer was not
carried out in the step of formulation and stirring, a rate of increase in the index value of
viscosity at 20°C (Mojonnier method) was 0%.

[0055]

(Comparative Example 2)

Except for using the ingredient cream B as an ingredient and not carrying out any
stirring by a homomixer, which is a high speed, high shear stirrer, in the step of formulation
and stirring, a fluid cream was obtained by the same method as used in Example 1. The
resulting fluid cream had a fat content of 47% by weight, and compared to the volume after
pouring the ingredient in the step of formulation and stirring, the volume was not expanded,
and the index value of viscosity at 20°C (Mojonnier method) was 45.  Also, due to the fact
that stirring by a high speed, high shear stirrer was not carried out in the step of formulation
and stirring, a rate of increase in the index value of viscosity at 20°C (Mojonnier method) was
0%.

[0056]
(Comparative Example 3)

Except for using the ingredient cream C as an ingredient and not carrying out any
stirring by a homomixer, which is a high speed, high shear stirrer, in the step of formulation
and stirring, a fluid cream was obtained by the same method as used in Example 1. The
resulting fluid cream had a fat content of 40% by weight, and compared to the volume after
pouring of the ingredient in the step of formulation and stirring, the volume was not expanded,
and the index value of viscosity at 20°C (Mojonnier method) was 60. Also, due to the fact
that stirring by a high speed, high shear stirrer was not carried out in the step of formulation

and stirring, a rate of increase in the index value of viscosity at 20°C (Mojonnier method) was

0%.
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[0057]
<Performance assessment>

For performance assessment of the fluid creams of Examples 1 to 7 and Comparative
Examples 1 to 3 described as above, each of the fluid creams was stored frozen in a freezer at
-18°C or below for 11 days, and then gradually thawed in a refrigerator over 72 hours.
Using the fluid cream thus thawed, a whipped cream was produced. As to the condition of
whipping, while a fluid cream was cooled so as to keep the temperature at around 10°C, the
fluid cream was whipped by a whipper at a rotation speed of 500 rpm until attaining such a
state of so-called 90% stiffness that stiff peaks formed when the cream was lifted up.
Specifically, performance assessment was carried out by assessing the appearance and
measuring the overrun.
[0058]
<Appearance>

A whipped cream obtained from each of the above creams was assessed on a three-
level rating: Good: having smooth surface with good stiff peaks and a good shape-retention
property (a level equal to that achieved by using a chilled cream); Fair: on the surface neither
oiliness nor fattiness is observed, but some roughness is present; and Poor: on the surface
roughness and coarseness are present, and oiliness and fattiness are strong, and levels Good
and Fair were judged as favorable.
[0059]
<Overrun>

Overrun is an index for the amount of air contained in a whipped cream. Generally,
overrun is calculated by [{(volume after whipping) - (volume before whipping)} / (volume
before whipping)] x 100 (%).
[0060]

The kind and amount of the ingredients, key production steps, the fluid cream products,
the conditions of whipping, and the results of performance assessment were summarized and

tabulated in Table 1.
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[0061]
(Reference Example)

As a Reference Example corresponding to Examples 1 to 7 and Comparative Examples
1 to 3, unfrozen fluid creams of Comparative Examples 1 to 3, namely chilled creams, were
whipped and overruns of the resulting whipped creams were measured. The results thereof
were indicated as control overruns in Table 1, and were used as the index of overrun of each
of the creams of Examples 1 to 7 and Comparative Examples 1 to 3, which were whipped

after freezing and thawing.



19

9901 0911 9¢eel I'191 196 7’86 8971 9901 0911 9¢el % UILLISAO [01JU0D) (0UR1DJ3Y)
8'L9 VoL €86 L'6S1 €L9 CIL S°LOT 8°¢01 249! 0cel % UnIRAQ
1004 1004 1004 poon poon Ieq poon poon poon poon) soueteaddy
JUIWISSISSY
«€0.L WL1cS «€T9 EF €Y «Sheb «82:6 «S0.§ AR «20.§ 99s ‘Ut ow Surddiyp
00 00S 00$ 00S 00§ 00§ 00S 00S 00S 00 wds paads uone10y Fuiddiym
01 01 0l 01l 01 ] ol 0l 01 1] s amjerodwa,
09 9% ov Sy Y4 es <9 001 08 99 = (poyetu soiutofop) AS00SIA
00 00 00 L I LT Sy 0L 08 09 % uorsuedxa SWN[0A JO ey
WS1am £q 9 10pod
- - - - -- -- 001 - -- - JUSIUOD JB] PUE J10 9[qeIado A UIeaId pINJJ ul JUNUOD Je
0oy oLy 0sE £€0¢ '8¢ 'Ly 0ot 0ov oLy 0°¢¢ 1ySrom £q %, JULIU00 1B 1N
009¢ 00s¢S 00€s 009¢ 000€ 000¢ 000€ Surums pue
- - - -006 -0001 -0081 -0001 -00S1 -00¢1 -00S1 wdr IaXIWOWOH womernuLIoy o daig
0Z-01 0201 0201 09-0¢ 08-0T SL-0T 09-0T 0201 0Z-01 001 wdi Joums adKy-1oyouy
61 3y 18] pUe [10 3]qeI339A
0S1 3 o ureaio jusrpaidug (3d10ox2)
SEl 3y 7 WweaId judrpaIdu] uonoNpold
1€1 3 (@ wealId Juarpaidug SIUQIpaIZU]
08¢ 082 3y ) WeaId JuaIpaiduf
08¢ Syl 08¢ 3 g wea1d JuaIpaidu]
08¢ 082 3y V WeaIo JU2ipaIdu]
€ [4 I
opdwexy | ojdwrexyg | osjdurexy L 9 S ¥ < z I
AL oAl A1 oidwexy | sjdwexy | ojdurexg | sjdwexy | s[durexgy ojdurexy | ojdurexy
eredwo) | eredwo) | erdwo)
[1 219e1]

[2900]




20

[0063]

From these results, even when the fluid cream described in the present invention has
been frozen, the fluid cream can be whipped similarly to a chilled cream when the fluid cream
is whipped after thawing, and can produce a whipped cream that is equivalent to a whipped
cream made from a chilled cream in terms of smooth surface in appearance and good stiff
peaks. Further, also in respect of overrun, it can be said that the fluid cream exhibits
equivalent overrun to a chilled cream, and is freeze resistant. Meanwhile, in respect of
Comparative Examples, in appearance roughness and roughness were present and oiliness and
fattiness were observed on the surface, etc., resulting in those that were inferior to Examples

and devoid of freeze resistance.
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Claims

[Claim 1]

A fluid cream having a fat content of 30 to 50% by weight, the fat content comprising
at least one of milk fat and vegetable oil and fat, wherein the cream contains micro gas
bubbles, and has an index value at 20°C of 1 to 350 as measured by a viscometer using a
Mojonnier medium-sized sphere (Mojonnier viscometer).

[Claim 2]

The fluid cream according to claim 1, wherein a rate of volume expansion by
incorporation of micro gas bubbles is 2 to 15%.

[Claim 3]

The fluid cream according to claim 1 or claim 2, wherein a rate of increase in an index
value at 20°C as measured by a Mojonnier viscometer is 20 to 100% compared to a fluid
cream without micro gas bubbles.

[Claim 4]

A frozen cream, which is obtained by freezing the fluid cream according to claim 1 or
claim 2.

[Claim 5]

A frozen cream, which is obtained by freezing the fluid cream according to claim 3.
[Claim 6]

A method for producing the fluid cream according to claim 1 or claim 2, wherein
micro gas bubbles are incorporated into the fluid cream by using a high speed, high shear
stirrer in combination with a common stirrer.

[Claim 7]

A method for producing the fluid cream according to claim 3, wherein micro gas

bubbles are incorporated into the fluid cream by using a high speed, high shear stirrer in

combination with a common stirrer.



