
*159159* DESCRIPTION      Title of Invention    FROZEN FRESH CREAM TO BE
WHIPPED, METHOD FOR PRODUCING THE FROZEN FRESH CREAM, WHIPPED CREAM, AND
METHOD FOR PRODUCING 5THE WHIPPED CREAM Technical Field           The
present invention relates to frozen fresh cream to be whipped, a method for
producing the frozen fresh cream, whipped cream, and a method for producing
10 the whipped cream. Background Art According to the Ministerial Ordinance
on Milk and Milk products Concerning Compositional Standards, etc. in
Japan, cream is-defined as follows: 15 "cream means the product which is
obtained by removal of components other than milk fat from raw milk, cow's
milk or special milk." Also, in the "Compositional Standards and Standards
of Storing Condition of Milk Products" of this Ministerial Ordinance, the
"Compositional Standards" are defined as follows: "Milk fat content: 18.0%
or higher, Acidity (as lactic acid): 0.20% or lower, Bacterial count (per 1
mL by 20 standard plate count method): 100,000 or lower, Coliforms:
Negative," and "Standards of Manufacturing Process" and "Standards of
Storing Condition" are also stipulated. Besides these definitions, "fresh"
cream has to satisfy the condition that no additives such as vegetable oil
and fat and an emulsifying agent are added. The fresh cream is whipped
(hereinafter may be referred to as "beaten" or 25 "foamed") and then used
in, for example, decoration of cakes. 



Even when whipping the fresh cream that has been frozen and thawed, the
obtained whipped cream is considerably degraded in quality, which is
problematic. 'CrUUUU2 1 1110110111111111111111111111  Thus, it is common
knowledge among those skilled in the art to avoid freezing fresh cream to
be used for whipped cream (see, for example. NPL 1). In order to the
above-described problems, for example, there has been proposed cream which
is produced by homogenizing under a predetermined pressure 5 a raw material
containing an emulsifying agent, etc, mixed and which can achieve excellent
whip topping regardless of the time when thawed after long-term freezing
for storage (see, for example, PTL 1). However, the above proposed cream
contains dn emulsifying agent and thus is not fresh cream. In addition, it
is degraded in ffavor and is against the recent trend toward the use of
natural ingredients, which is 10problematic. Besides, there has been
proposed frozen whipped cream produced by whipping cream and freezing it
(see, for example, PTL 2). However, the above proposed frozen whipped cream
also contains an emulsifying agent and thus is not fresh cream. In
addition, it is degraded in flavor and is against the recent trend 15
toward use of natural ingredients, which is problematic. Under such
circumstances, at present, fresh cream to be whipped is stored and
distributed in a state of being refrigerated (3C to 10C) rather than being
frozen. The recent interest has been focusing on organic foods, reflecting
the 20 consumers' trend toward the use of natural ingredients. However, it
cannot be said that Japan has a sufficient amount of organic milk required
for producing organic fresh cream. As a result, Japan is facing
difficulties in producing organic fresh cream. Thus, importing organic
fresh cream from foreign countries becomes one possible means. 25Here, the
storage and the like of fresh cream to be whipped are performed in a state
of being refrigerated as described above and thus its freshness date is
short, which is a severe problem especially when importing it. There is a
strong need to  solve this problem. 



In Japan, an excess amount of milk produced is disposed of, and some
attempts have been made to find a new way to use such milk to be disposed
of and effectively utilize it. 5Thus, at present, keen demand has arisen
for development of frozen fresh cream to be whipped which can be frozen for
storage, which is comparable to refrigerated fresh cream in properties of
cream after thawed, and which is comparable to whipped cream prepared by
whipping refrigerated fresh cream in qualities such as smoothness and
melt-in-the-mouth when formed into whipped 10 cream. Citation List Patent
Literature              PTL 1: Japanese Patent Application Laid-Open (JP-A)
No. 52-79059 13PTL 2: JP-A No. 58-51864 Non-Patent Literature         NPL
1: Shigeru Sawayama, `Science of Cooking <Analyzing Taste, Material and
Processing method> 97 Basic Knowledge on Cream," Confectionery and
Breadmaking, January, 2007, Vol. 73, No. 1, pp. 147-149 20 Summary of
Invention Technical Problem        The present invention aims to solve the
above existing problems and achieve the following objects. Specifically, an
object of the present invention is to provide 25 the following: a method
for producing frozen fresh cream to be whipped which can be frozen for
storage, which is comparable to refrigerated fresh cream in properties of
cream after thawed, and which is comparable to whipped cream prepared by
whipping refrigerated fresh cream in qualities such as smoothness and
melt-in-the-mouth when formed into whipped cream; frozen fresh cream to be
whipped produced by the method for producing frozen fresh cream to be
whipped; whipped cream produced from the frozen fresh cream to be whipped;
and a method 5 for producing the whipped cream. Solution to Problem
The present inventors conducted extensive studies to achieve the above
objects, and as a result found that by changing the temperature of fresh
cream from 



10 0C to -5C for 8 minutes or shorter, the obtained frozen fresh cream to
be whipped can be frozen for storage, is comparable to refrigerated fresh
cream in properties of cream after thawed, and is comparable to whipped
cream prepared by whipping refrigerated fresh cream in qualities such as
smoothness and melt-in-the-mouth when formed into whipped cream. Also,
surprisingly, even when such frozen fresh 15 cream to be whipped, which is
produced by changing the temperature of fresh cream from 0C to -5C for 8
minutes or shorter, is thawed under strict conditions that it is slowly
changed from -5C to 0C called a zone of maximum ice crystal formation;
i.e., is thawed by for example, being left to stand still in a refrigerator
without using a special thawing unit, it has been found that the thawed
product is comparable to 20 refrigerated fresh cream in properties as cream
after thawed, and is comparable to whipped cream prepared by whipping
refrigerated fresh cream in qualities such as smoothness and
melt-in-the-mouth when formed into whipped cream. On the basis of the above
findings, the present inventors have accomplished the present invention.
25The present invention is based on the above findings obtained by the
present inventors. Means for solving the above-described problems are as
follows. <1> A method for producing frozen fresh cream to be whipped, the
method  including: cooling fresh cream,         wherein in the cooling, the
fresh cream is cooled to a temperature of -5C or lower and is changed from
0C to -5C for 8 minutes or shorter. 5<2>The method according to <1>,
wherein in the cooling, the fresh cream is cooled to at least -20C. <3>The
method according to <1> or <2>, wherein in the cooling, the fresh cream is
cooled to a temperature of -20C or lower and is changed from -5C to -20C
for 9 minutes or shorter. 10<4> Frozen fresh cream to be whipped produced
by the method according to any one of <1> to <3>.     <5> A method for
producing whipped cream, the method including: thawing at 3C to 10C frozen
fresh cream to be whipped produced by the method according to any one of
<1> to <3>; and 15whipping the thawed fresh cream obtained in the thawing.
<6> Whipped cream produced by the method according to <5>. Advantageous
Effects of Invention The present invention can provide: a method for
producing frozen fresh 



20 cream to be whipped which can be frozen for storage, which is comparable
to refrigerated fresh cream in properties of cream after thawed, and which
is comparable to whipped cream prepared by whipping refrigerated fresh
cream in qualities such as smoothness and melt-in-the-mouth when formed
into whipped cream; frozen fresh cream to be whipped produced by the method
for producing 25 frozen fresh cream to be whipped; whipped cream produced
from the frozen fresh cream to be whipped; and a method for producing the
whipped cream. These can solve the above problems and achieve the above
objects.  Brief Description of Drawings         Fig. 1 is a graph of the
change in the core temperature of the fresh cream in the cooling step of
Examples 1 and 2. 5Fig. 2 is a graph of the change in the core temperature
of the fresh cream in the cooling step of Comparative Examples 1 to 3.
Description of Embodiments (Frozen fresh cream to be whipped) 10Frozen
fresh cream to be whipped of the present invention can be produced by a
method of the present invention for producing frozen fresh cream to be
whipped.         Next will be described the frozen fresh cream to be
whipped of the present invention as well as the method of the present
invention for producing frozen fresh cream to be whipped. 15 (Method for
producing frozen fresh cream to be whipped)        The method of the
present invention for producing frozen fresh cream to be whipped includes
at least a cooling step; and, if necessary, further includes other steps.
<Cooling step> 20The cooling step is a step of cooling fresh cream to
freeze the fresh cream. <<Fresh cream>>        The fresh cream refers to
fresh cream stipulated in the Ministerial Ordinance on Milk and Milk
products Concerning Compositional Standards, etc. The fresh cream is
un-whipped fresh cream to be frozen for storage, unlike whipped 25 cream
conventionally frozen for storage.        The fresh cream used may be fresh
cream immediately after production from milk, or may be commercially
available refrigerated fresh cream.         The amount of milk fat
contained in the fresh cream is not particularly limited and may be
appropriately selected depending on the intended purpose. <<Terminal
temperature of cooling>> 



The terminal temperature of cooling of the fresh cream is not particularly
5 limited, so long as the fresh cream can be frozen, and may be
appropriately selected depending on the intended purpose. The terminal
temperature of cooling of the fresh cream is preferably -60C to -40C, more
preferably -40C to -20C, particularly preferably about -20C. When the
cooling temperature of the fresh cream is lower than -60C. 10 considerable
time and cost for cooling may be required. When the cooling temperature of
the fresh cream is higher than -20C, the fresh cream is not sufficiently
frozen in some cases. When the cooling temperature of the fresh cream is
about -20C, the time and cost for cooling are efficient. This cooling
temperature is advantageous in that the frozen fresh cream is not changed
in temperature very 15 much even in distribution, and is excellent in
properties as cream after thawed and is excellent in quality when formed
into whipped cream.        In the present invention, the temperature of the
above fresh cream refers to a temperature at a central portion of fresh
cream to be cooled (hereinafter may be referred to "core temperature").
20The measuring device for measuring the core temperature is not
particularly limited and may be appropriately selected depending on the
intended purpose. Examples of the measuring device include AM-8000 Series
(product of Anritsu Meter Co., Ltd.).           The core temperature can be
measured by setting a temperature sensor of 25 the measuring device from
outside of a container of the fresh cream so that the temperature sensor is
located at the center of the above fresh cream. <<Cooling time from 0C to
-5C>>           In the cooling step, the core temperature of the fresh
cream is cooled to a temperature of -5C or lower and changed from 0C to -5C
for 8 minutes or shorter. By adjusting the cooling time to 8 minutes or
shorter, fat globules in fresh cream can be prevented from being broken. As
a result, presumably, the obtained product has 5. properties as cream after
thawed that are comparable to fresh cream refrigerated for storage, and
also has qualities such as smoothness and melt-in-the-mouth when formed
into whipped cream that are comparable to fresh cream refrigerated for
storage. The cooling time required that the core temperature of the fresh
cream is 10 changed from 0C to -5C is not particularly limited, so long as
it is 8 minutes or shorter, and may be appropriately selected depending on
the intended purpose. The cooling time is preferably 7 minutes or shorter,
more preferably 6 minutes or shorter, particularly preferably 5 minutes or
shorter. When the cooling time required that the core temperature of the
fresh cream 15 is changed from 0C to -5C is longer than 8 minutes, the
obtained product may be degraded in qualities when thawed and formed into
whipped cream. Whereas when the cooling time required that the core
temperature of the fresh cream is changed from 0C to -5C is 5 minutes or
shorter, the obtained product is more excellent in properties as cream
after thawed and in qualities when formed into 20 whipped cream, which is
advantageous. <<<Cooling rate from 0C to -5C>>> The cooling rate of the
core temperature of the fresh cream from 0C to -5C 



is not particularly limited, so long as the core temperature of the fresh
cream is changed from 0C to -5C for 8 minutes or shorter, and may be
appropriately 25 selected depending on the intended purpose. The cooling
rate thereof is preferably 0.7C/min to 6C/rain, more preferably 0.9C/rain
to 6C/rain, particularly preferably 1.0C/min to 6C/min.          When the
cooling rate of the core temperature of the fresh cream from 0C to -5C is
less than 0.7C/min, the cooling rate is slow and thus the obtained product
may be degraded in qualities when thawed and formed into whipped cream.
Whereas it is more than 6C/min, the cost for cooling may be elevated. When
the 5 cooling rate of the core temperature of the fresh cream from 0C to
-5C falls within the above particularly preferable range, frozen fresh
cream to be whipped can efficiently be produced, and also the obtained
product is more excellent in properties as cream after thawed and in
qualities when formed into whipped cream, which is advantageous. 10The
cooling rate of the core temperature of the fresh cream from 0C to -5C may
be a constant rate or a non-constant rate. It is preferably a constant rate
since the obtained product is more excellent in properties as cream after
thawed and in qualities when formed into whipped cream. <<Cooling time from
0C to -20C>> 15In the cooling step, the fresh cream may be cooled to a
temperature of -20C or lower. Here, the time required that the core
temperature of the fresh cream is changed from 0C to -20C is not
particularly limited and may be appropriately selected depending on the
intended purpose. It is preferably 40 minutes or shorter, more preferably
25 minutes or shorter, particularly preferably 15 minutes or shorter.
20When the time required that the core temperature of the fresh cream is
changed from 0C to -20C is longer than 40 minutes, the obtained product may
be degraded in qualities when thawed and formed into whipped cream. When
the time required that the core temperature of the fresh cream is changed
from 0C to -20C is 15 minutes or shorter, the obtained product is more
excellent in properties 25 as cream after thawed and in qualities when
formed into whipped cream, which is advantageous. <<<Cooling rate from 0C
to -20C>>>  The cooling rate of the core temperature of the fresh cream
from 0C to -20C is not particularly limited and may be appropriately
selected depending on the intended purpose. The cooling rate thereof is
preferably 0.5C/min to 2.5C/rain, more preferably 0.8C/rain to 2.5C/min,
particularly preferably 1.3C/min to 52.5C/min.         When the cooling
rate of the core temperature of the fresh cream from 0C to -20C is less
than 0.5C/rain, the cooling rate is slow and thus the obtained product may
be degraded in qualities when thawed and formed into whipped cream. Whereas
it is more than 2.5C/min, the cost for cooling may be elevated. When the 10
cooling rate of the core temperature of the fresh cream from 0C to -20C
falls within the above particularly preferable range, frozen fresh cream to
be whipped can efficiently be produced, and also the obtained product is
more excellent in properties as cream after thawed and in qualities when
formed into whipped cream, which is advantageous. 



15The cooling rate of the core temperature of the fresh cream from 0C to
-20C may be a constant rate or a non-constant rate. It is preferably a
constant rate since the obtained product is more excellent in properties as
cream after thawed and in qualities when formed into whipped cream.
<<Cooling time from -5C to -20C>> 20In the cooling step, the fresh cream
may be cooled to a temperature of -20C or lower. Here, the time required
that the core temperature of the fresh cream is changed from -5C to -20C is
not particularly limited and may be appropriately selected depending on the
intended purpose. It is preferably 25 minutes or shorter, more preferably
20 minutes or shorter, particularly preferably 9 minutes or shorter. 25When
the time required that the core temperature of the fresh cream is changed
from -5C to -20C is longer than 25 minutes, the obtained product may be
degraded in qualities when thawed and formed into whipped cream. When the
time required that the core temperature of the fresh cream is changed from
-5C to -20C is 9 minutes or shorter, the obtained product is more excellent
in properties as cream after thawed and in qualities when formed into
whipped cream, which is advantageous. 5 <<<Cooling rate from -5C to -20C>>>
The cooling rate of the core temperature of the fresh cream from -5C to
-20C is not particularly limited and may be appropriately selected
depending on the intended purpose. The cooling rate thereof is preferably
0.6C/min to 3C/rain, more preferably 0.8C/rain to 3C/min, particularly
preferably 1.7C/rain to 3C/rain. 10When the cooling rate of the core
temperature of the fresh cream from -5C to -20C is less than 0.6C/rain, the
cooling rate is slow and thus the obtained product may be degraded in
qualities when thawed and formed into whipped cream. Whereas it is more
than 3C/min, the cost for cooling may be elevated. When the cooling rate of
the core temperature of the fresh cream from -5C to -20C falls 15 within
the above particularly preferable range, frozen fresh cream to be whipped
can efficiently be produced, and also the obtained product is more
excellent in properties as cream after thawed and in qualities when formed
into whipped cream, which is advantageous. The cooling rate of the core
temperature of the fresh cream from -5C to 20 -20C may be a constant rate
or a non-constant rate. It is preferably a constant rate since the obtained
product is more excellent in properties as cream after thawed and in
qualities when formed into whipped cream. <<Cooling unit>> The cooling unit
used in the cooling step is not particularly limited, so long as 25 the
core temperature of the fresh cream can be changed from 0C to -5C for 8
minutes or shorter, and may be appropriately selected depending on the
intended purpose. Liquid nitrogen is preferably used from the viewpoint of
cooling for a 



short time. The cooling device using liquid nitrogen is not particularly
limited and may be appropriately selected depending on the intended
purpose. Examples of the cooling device include'BOX FREEZER (BF-350,
BF-600, BF-1000: these products are of SHOWA TANSAN CO., LTD.) and TUNNEL
FREEZER (TF-2000, TF-3000, TF-4000, TF-6000: these products are of SHOWA
TANSAN CO., LTD.).         The core temperature of the fresh cream can be
adjusted by 'appropriately setting the cooling device. For example, the
core temperature thereof can be adjusted by adjusting the temperature in a
container to -100C to -130C with the 10cooling device using liquid
nitrogen. The temperature in the container set in the cooling step may be
constant or variably changed. <Other steps>           The other steps are
not particularly limited, so long as the effects of the present invention
are not impaired, and may be appropriately selected depending on 15 the
intended purpose. Examples thereof include a precooling step. <<Precooling
step>>        The precooling step is a step of cooling fresh cream
refrigerated (at 3C to 10C) to about 0C in advance.              Through
provision of the precooling step, it is possible to rapidly perform
20cooling in the cooling step.        The cooling unit used in the
precooling step is not particularly limited and may be appropriately
selected depending on the intended purpose. For example, the same cooling
units as used in the cooling step can be used as the cooling unit in the
precooling step. 25 (Whipped cream)        Whipped cream of the present
invention can be produced by a method of the present invention for
producing whipped cream. The whipped cream of the present  invention has
qualities such as smoothness and melt-in-the-mouth that are comparable to
whipped cream produced by whipping fresh cream refrigerated for storage.
Next will be described the whipped cream of the present invention as well
as the method of the present invention for producing whipped cream. (Method
for producing whipped cream)         The method of the present invention
for producing whipped cream includes at least a thawing step and a whipping
step; and, if necessary, further includes other steps. 10 <Thawing step> 



The thawing step is a step of thawing at 3C to 10C the frozen fresh cream
to be whipped produced by the method of the present invention for producing
frozen fresh cream to be whipped. <<Thawing temperature, thawing time, and
thawing method>> 15The thawing temperature of the frozen fresh cream to be
whipped is not particularly limited, so long as it is 3C to 10C, and may be
appropriately selected depending on the intended purpose.           The
thawing time of the frozen fresh cream to be whipped is not particularly
limited and may be appropriately selected depending on the intended
purpose. It is, 20 for example, 5 hours to 60 hours.         The thawing
method of the frozen fresh cream to be whipped is not particularly limited
and may be appropriately selected depending on the intended purpose.
Examples of the thawing method include a method in which the frozen fresh
cream to be whipped is thawed with left to stand still in a refrigerator
(fridge) 25 and a method in which the frozen fresh cream to be whipped is
thawed with running water. Among them, preferred is a method in which the
frozen fresh cream to be whipped is thawed with left to stand still in a
refrigerator, since the frozen fresh  cream to be whipped can be thawed in
a simple manner. <Whipping step>         The whipping step is a step of
whipping the thawed fresh cream obtained in the thawing step. 5
<<Temperature, time, and method>>         The temperature for whipping the
fresh cream is not particularly limited and may be appropriately selected
depending on the intended purpose.         The method for whipping the
fresh cream is not particularly limited and may be appropriately selected
depending on the intended purpose. Examples thereof 10 include a method in
which the fresh cream is whipped using an instrument and a method in which
the fresh cream is whipped manually.         The instrument is not
particularly limited and may be appropriately selected from
known.instruments. Examples thereof include HAND MIXER (product of HOME
ELECTRIC Co.). 15Whipping the fresh cream is preferably performed while the
fresh cream is being indirectly cooled on ice. <Other steps>           The
other steps are not particularly limited, so long as the effects of the
present invention are not impaired, and may be appropriately selected
depending on 20 the intended purpose. Examples thereof include a storing
step. <<Storing step>> 



The storing step is a step of storing the thawed fresh cream.           In
the method of the present invention for producing whipped cream, the
whipping step may be performed subsequent to the thawing step, or the
whipping 25 step may be performed at a desired time via. the storing step.
-Storing temperature- The storing temperature is not particularly limited
and may be appropriately  selected depending on the intended purpose. It
is, for example, 3C to 10C. Examples           The present invention will
next be described by way of Referential Examples, 5 Examples, and
Comparative Examples. However, the present invention should not be
construed as being limited to Examples. (Referential Example 1: Fresh cream
refrigerated for storage)           As a control, there was provided fresh
cream (trade name: FRESH CREAM 38, 1,000 mL, milk fat content: 38% by mass,
product of Meiji K.K.) which had been 10refrigerated (5C, stored in a
refrigerator). -Evaluation of properties of cream-         After the
container of the fresh cream had been opened, the fresh cream was visually
observed for properties or state. It was found that the fresh cream was
smooth, and also there were no solids attached to the inner surface of the
container. 15 <Production of whipped cream> <<Whipping step>>         Sugar
was added to the fresh cream of Referential Example 1 in an amount of 7% by
mass relative to the mass of the fresh cream. The resultant mixture was
placed in a 500-mL bowl. While being indirectly cooled on ice, the mixture
was 20. whipped using HAND MIXER (HOME ELECTRIC Co.) at SPEEDS for 4
minutes, to thereby produce whipped cream. -Evaluation of whipped cream-
--Over-run--              The over-run (%) of the whipped cream of
Referential Example 1 was 25 calculated from the following equation (1) and
was found to be 114%. Over-run (%) of whipped cream = {(A - B)/l3} x 100 -
Equation (1) In equation (1), "A" denotes "a mass of cream before whipping
per a volume  



of 500 mL" and "B" denotes "a mass of cream after whipping per a volume of
500 --Organoleptic evaluation-- The whipped cream of Referential Example 1
was evaluated for smoothness 5 and melt-in-the-mouth by 5 panelists.
Notably, the smoothness and the melt-in-the-mouth of the whipped cream of
Referential Example I were used as standards (evaluation score: 3) to
evaluate the smoothness and the melt-in-the-mouth of whipped cream of
Examples and Comparative Examples described below. 10The whipped cream of
Referential Example 1 was found to give smooth feeling on the tongue and no
granular feeling. (Example 1: Fresh cream-1 frozen using liquid nitrogen)
<Production of frozen fresh cream to be whipped> <<Cooling step>> 15As
fresh cream, there was provided the same product as FRESH CREAM 38 used in
Referential Example 1. -Using, as the cooling unit, a box-type freezer
(product of SHOWA TANSAN CO., LTD., BF-350) using liquid nitrogen as a
refrigerant, the fresh cream was subjected to the cooling step with the
temperature in the freezer set to -130C. 20  The change in the temperature
(core temperature) of the fresh cream in the cooling step was measured
using AM-8000E (product of Anritsu Meter Co., Ltd.) by setting a
temperature sensor of the measuring device from outside of a container of
the fresh cream so that the temperature sensor was located at the center of
the fresh cream. 25The cooling step was performed until the core
temperature of the fresh cream became -20C, and the obtained frozen fresh
cream to be whipped was stored in a freezer set to -20C.  The time required
that the core temperature of the fresh cream was changed from 0C to -5C in
the cooling step was 4.2 minutes, and the cooling rate was 1.2C/min.
The time required that the core temperature of the fresh cream was changed
5 from 0C to -20C in the cooling step was 11.6 minutes, and the cooling
rate was 1.7C/min. 



The time required that the core temperature of the fresh cream was changed
from -5C to -20C in the cooling step was 7.4 minutes, and the cooling rate
was 2.0C/min. 10The change in the core temperature of the fresh cream in
the cooling step is shown in Fig. 1. In Fig. 1, "A" indicates a graph of
the change in the core temperature of the fresh cream in the cooling step
of Example 1. <Production of whipped cream> <<Thawing step>> 15After stored
in the freezer set to -20C, the frozen fresh cream to be whipped was thawed
by being left to stand still for 48 hours in a refrigerator set to 5C.
-Evaluation of properties of cream-         After the container of the
fresh cream had been opened, the thawed fresh cream was visually observed
for properties. It was found that the fresh cream was 20 smooth, and also
there were no solids attached to the inner surface of the container.
<<Whipping step>>         The procedure of the whipping step of Referential
Example 1 was repeated, except that the fresh cream of Referential Example
1 was changed to the thawed fresh cream of Example 1, to thereby produce
whipped cream. 25 -Evaluation of whipped cream- --Over-run-- In the same
manner as in Referential Example 1, the over-run (%) of the  whipped cream
was calculated from the above equation (1) and was found to be 114%.
--Organoleptic evaluation-- In the same manner as in Referential Example 1,
the whipped cream was 5 evaluated for smoothness and melt-in-the-mouth by
the 5 panelists according to the following criteria. When averaging the
evaluation scores given by the 5 panelists, both of the smoothness and the
melt-in-the mouth were 3. The evaluation scores of the whipped cream were
comparable to those of the whipped cream of Referential Example 1. 10The
whipped cream of Example 1 was found to give smooth feeling on the tongue
and no granular feeling. Criteria for smoothness 



5: Much better than the whipped cream of Referential Example 1 4: Better
than the whipped cream of Referential Example 1 153: Comparable to the
whipped cream of Referential Example 1 2: Worse than the whipped cream of
Referential Example 1    1: Much worse than the whipped cream of
Referential Example 1 Criteria for melt-in-the-mouth         5: Much better
than the whipped cream of Referential Example 1 204: Better than the
whipped cream of Referential Example 1 3: Comparable to the whipped cream
of Referential Example 1 2: Worse than the whipped cream of Referential
Example 1    1: Much worse than the whipped cream of Referential Example 1
(Example 2: Fresh cream-2 frozen using liquid nitrogen) 25 <Production of
frozen fresh cream to be whipped> <<Cooling step>> As fresh cream, there
was provided the same product as FRESH CREAM 38  used in Referential
Example 1.         The cooling unit used was a box-type freezer (product of
SHOWA TANSAN CO., LTD., BF-350) using liquid nitrogen as a refrigerant. The
temperature in the freezer was set to -130C until the core temperature of
the fresh cream became -5C. 5 After the core temperature of the fresh cream
had reached -5C, the temperature in the freezer was set to -80C.
The change in the temperature (core temperature) of the fresh cream in the
cooling step was measured in the same manner as in Example 1.           The
cooling step was performed until the core temperature of the fresh cream 10
became -20C, and the obtained frozen fresh cream to be whipped was stored
in a refrigerator set to -20C. The time required that the core temperature
of the fresh cream was changed from 0C to -5C in the cooling step was 2.9
minutes, and the cooling rate was 1.7C/min. 15The time required that the
core temperature of the fresh cream was changed from 0C to -20C in the
cooling step was 22.8 minutes, and the cooling rate was 0.9C/min. 



The time required that the core temperature of the fresh cream was changed
from -5C to -20C in the cooling step was 19.9 minutes, and the cooling rate
was 200.8C/min.        The change in the core temperature of the fresh
cream in the cooling step is shown in Fig. 1. In Fig. 1, "B" indicates a
graph of the change in the core temperature of the fresh cream in the
cooling step of Example 2. <Production of whipped cream> 25 <<Thawing
step>> After stored in the freezer set to -20C, the frozen fresh cream to
be whipped was thawed by being left to stand still for 48 hours in a
refrigerator set to 5C.  -Evaluation of properties of cream- After the
container of the fresh cream had been opened, the thawed fresh cream was
visually observed for properties. It was found that the fresh cream was
smooth, and also there were no solids attached to the inner surface of the
container. 5 <<Whipping step>>         The procedure of the whipping step
of Referential Example 1 was repeated, except that the fresh cream of
Referential Example 1 was changed to the thawed fresh cream of Example 2,
to thereby produce whipped cream. -Evaluation of whipped cream-
10-Over-run--         In the same manner as in Referential Example 1, the
over-run (%) of the whipped cream was calculated from the above equation
(1) and was found to be 106%. --Organoleptic evaluation-- 15In the same
manner as in Example 1, the whipped cream was evaluated for smoothness and
melt-in-the-mouth. As a result, the smoothness and the melt-in-the-mouth
were respectively 3 and 2 as averages of the evaluation scores given by the
5 panelists.           The whipped cream of Example 2 was found to give
smooth feeling on the 20 tongue and no granular feeling but to be somewhat
oily. Notably, the whipped cream of Example 2 is whipped cream practically
usable. (Comparative Example 1: Fresh cream frozen in a freezer set to
-20C) <Production of frozen fresh cream to be whipped> <<Cooling step>> 



25As fresh cream, there was provided the same product as FRESH CREAM 38
used in Referential Example 1. The cooling unit used was a freezer set to
-20C (product of Nihon Freezer  Co., Ltd., GSS-3065F3).         The change
in the temperature (core temperature) of the fresh cream in the cooling
step was measured in the same manner as in Example 1.          The cooling
step was performed until the core temperature of the fresh cream 5 became
-20C, and the obtained frozen fresh cream to be whipped was stored in a
freezer set to -20C. The time required that the core temperature of the
fresh cream was changed from 0C to -5C in the cooling step was 4.8 minutes,
and the cooling rate was 0.10C/min. 10The time required that the core
temperature of the fresh cream was cll..nged from 0C to -20C in the cooling
step was 116 minutes, and the cooling rate was 0.17C/min. The time required
that the core temperature of the fresh cream was changed      from -5C to
-20C in the cooling step was 68 minutes, and the cooling rate was
150.22C/rain.         The change in the core temperature of the fresh cream
in the cooling step is shown in Fig. 2. In Fig. 2, "C" indicates a graph of
the change in the core temperature of the fresh cream in the cooling step
of Comparative Example 1. <Production of whipped cream> 20 <<Thawing step>>
After stored in the freezer set to -20C, the frozen fresh cream to be
whipped was thawed by being left to stand still for 48 hours in a
refrigerator set to 5C. -Evaluation of properties of cream After the
container of the fresh cream had been opened, the thawed fresh 25 cream was
visually observed for properties. It was found that there were solids
attached to the inner surface of the container and there were numerous
aggregates in the liquid.  <<Whipping step>> 



The procedure of the whipping step of Referential Example 1 was repeated,
except that the fresh cream of Referential Example 1 was changed to the
thawed fresh cream of Comparative Example 1, to thereby produce whipped
cream. 5 -Evaluation of whipped cream- --Over-run--         In the same
manner as in Referential Example 1, the over-run (%) of the whipped cream
was calculated from the above equation (1) and was found to be 98%.
--Organoleptic evaluation-- 10In the same manner as in Example 1, the
whipped cream was evaluated for smoothness and melt-in-the-mouth. As a
result, the smoothness and the melt-in-the-mouth were respectively 2 and 1
as averages of the evaluation scores given by the 5 panelists.
The whipped cream of Comparative Example 1 was found to give rough 15
feeling on the tongue and be oily. (Comparative Example 2: Fresh cream
frozen in a freezer set to -40C) <Production of frozen fresh cream to be
whipped> <<Cooling step>>              As fresh cream, there was provided
the same product as FRESH CREAM 38 20 used in Referential Example 1.
The cooling unit used was a freezer set to -40C (product of Nihon Freezer
Co., Ltd., SF-3156HC).        The change in the temperature (core
temperature) of the fresh cream in the cooling step was measured in the
same manner as in Example 1. 25The cooling step was performed until the
core temperature of the fresh cream became -40C, and the obtained frozen
fresh cream to be whipped was stored in a freezer set to -20C.  The time
required that the core temperature of the fresh cream was changed from 0C
to -5C in the cooling step was 28 minutes, and the cooling rate was
0.18C/min.           The time required that the core temperature of the
fresh cream was changed 5 from 0C to -20C in the cooling step was 68
minutes, and the cooling rate was 0.29C/min.         The time required that
the core temperature of the fresh cream was changed from -5C to -20C in the
cooling step was 40 minutes, and the cooling rate was 0.38C/min. 10The
change in the core temperature of the fresh cream in the cooling step is
shown in Fig. 2. In Fig. 2, "D" indicates a graph of the change in the core
temperature of the fresh cream in the cooling step of Comparative Example
2. <Production of whipped cream> 



<<Thawing step>> 15After stored in the freezer set to -20C, the frozen
fresh cream to be whipped was thawed by being left to stand still for 48
hours in a refrigerator set to 5C. -Evaluation of properties of cream-
After the container of the fresh cream had been opened, the thawed fresh
cream was visually observed for properties. It was found that there were
solids 20 attached to the inner surface of the container and there were
numerous aggregates in the liquid. <<Whipping step>>         The procedure
of the whipping step.of Referential Example 1 was repeated, except that the
fresh cream of Referential Example 1 was changed to the thawed 25 fresh
cream of Comparative Example 2, to thereby produce whipped cream.
-Evaluation of whipped cream- --Over-run--           In the same manner as
in Referential Example 1, the over-run (%) of the whipped cream was
calculated from the above equation (1) and was found to be 103%.
--Organoleptic evaluation-- 5In the same manner as in Example 1, the
whipped cream was evaluated for smoothness and melt-in-the-mouth. As a
result, the smoothness and the melt-in-the-mouth were respectively 1 and 1
as averages of the evaluation scores given by the 5 panelists.
The whipped cream of Comparative Example 2 was found to give rough 10
feeling On the tongue and be oily. (Comparative Example 3: Fresh cream
frozen in a freezer set to -80C) <Production of frozen fresh cream to be
whipped> <<Cooling step>>              As fresh cream, there was provided
the same product as FRESH CREAM 38 15 used in Referential Example 1.
The cooling unit used was a freezer set to -80C (product of Asahi Life
Science, REVCO ultra-low temperature freezer, ULT-1386-5-A41).        The
change in the temperature (core temperature) of the fresh cream in the
cooling step was measured in the same manner as in Example 1. 20The cooling
step was performed until the core temperature of the fresh cream became
-80C, and the obtained frozen fresh cream to be whipped was stored in a
freezer set to -20C. 



The time required that the core temperature of the fresh cream was changed
from 0C to -5C in the cooling step was 14 minutes, and the cooling rate was
250.36C/min. The time required that the core temperature of the fresh cream
was changed from 0C to -20C in the cooling step was 48 minutes, and the
cooling rate was  0.42C/min. The time required that the core temperature of
the fresh cream was changed from -5C to -20C in the cooling step was 34
minutes, and the cooling rate was 0.44C/min. 5The change in the core
temperature of the fresh cream in the cooling step is shown in Fig. 2. In
Fig. 2. "E" indicates a graph of the change in the core temperature of the
fresh cream in the cooling step of Comparative Example 3. <Production of
whipped cream> <<Thawing step>> 10After stored in the freezer set to -20C,
the frozen fresh cream to be whipped was thawed by being left to stand
still for 48 hours in a refrigerator set to 5C. -Evaluation of properties
of cream-        After the container of the fresh cream had been opened,
the thawed fresh cream was visually observed for properties. It was found
that there were solids 15 attached to the inner surface of the container
and there were numerous aggregates in the liquid. <<Whipping step>>
The procedure of the whipping step of Referential Example 1 was repeated,
except that the fresh cream of Referential Example 1 was changed to the
thawed 20 fresh cream of Comparative Example 3, to thereby produce whipped
cream. -Evaluation of whipped cream- -Over-run--           In the same
manner as in Referential Example 1, the over-run (%) of the whipped cream
was calculated from the above equation (1) and was found to be 96%. 



25--Organoleptic evaluation--        In the same manner as in Example 1,
the whipped cream was evaluated for smoothness and melt-in-the-mouth. As a
result, the smoothness and the  melt-in-the-mouth were respectively 1 and 1
as averages of the evaluation scores given by the 5 panelists.         The
whipped cream of Comparative Example 3 was found to give rough feeling on
the tongue and be oily.         The following Table 1 collectively shows
the conditions and.results of Referential Example, Examples, and
Comparative Examples. Table 1  Ref. Ex. 1 (Control) Ex. 1 Ex. 2 Comp. Ex. 1
Comp. Ex. 2 Comp. Ex. 3 Freezing unit - Liquid nitrogen 



Liquid nitrogen Freezer (-20C) Freezer (-40C)   Freezer - (-80C) Terminal
temp. of cooling - -20C -20C -20C -40C -80C Time required to reach each
temp. 0C 0C --> -5C  



4.2 min 2.9 min 48 min 28 min 14 min  0C -* -20C - 11.6 min 22.8 min 116
min 68 min 48 min  -5C --> -20C - 7.4 min 19.9 min 68 min 40 min 34 min
Thawing method 



- Fridge (5C), 48 hours Fridge (5C), 48 hours Fridge (5C), 48 hours Fridge
(5C), 48 hours Fridge (5C), 48 hours . Properties of cream . Smooth and
there were no solids attached to the inner surface of the container 



Smooth and there were no solids attached to the inner surface of the
container Smooth and there were no solids attached to the inner surface of
the container There were solids attached to the inner surface of the
container and there were numerous aggregates in the liquid There were
solids attached to the inner surface of the container and there were
numerous aggregates in the liquid There were solids attached to the inner
surface of the container and there were numerous aggregates in the 



liquid Over run (%) 114 114 106 98 103 96 Organoleptic evalu- ation
Smoothness 3 3 3 2 1 1  Melt-in- the-mouth 3 3 2 



1 1 1  Comments Smooth f feeling on the tongue, No granular feeling Smooth
fli feeling on ., the tongue, No granular feeling Smooth feeling on h the
tongue. ' No granular feeling, Somewhat oily Rough on the tongue, Oily
Rough on the tongue, Oily Rough on the tongue, Oily 



From the results of Referential Example, Examples, and Comparative 26
Examples, the frozen fresh cream to be whipped produced by the methods of
Examples 1 and 2, where the core temperature of the fresh cream had been
changed from 0C to -5C for 8 minutes or shorter, was found to be almost
comparable to the whipped cream prepared from the unfrozen fresh cream of
Referential Example 1 5(control) in terms of properties of cream after
thawing and the over-run and organoleptic evaluation when formed into
whipped cream.         Furthermore, the frozen fresh cream to be whipped
produced by the method of Example 1, where the cooling time of the core
temperature of the fresh cream from -5C to -20C had been shorter than that
of the method of Example 2, was found to 10 be closer to the whipped cream
prepared from the unfrozen fresh cream of Referential Example 1 (control)
in terms of the over-run and melt-in-the-mouth.        In contrast, the
frozen fresh cream to be whipped produced by the methods of, Comparative
Examples 1 to 3, where the core temperature of the fresh cream had been
changed from 0C to -5C for longer than 8 minutes, was found to be inferior
to 15 Referential Example and Examples 1 and 2 in terms of any of
properties of cream after thawing and the over-run and organoleptic
evaluation when formed into whipped cream. Industrial Applicability 20The
method of the present invention for producing frozen fresh cream to be
whipped can produce frozen fresh cream to be whipped which can be frozen
for storage, which is comparable to refrigerated fresh cream in properties
of cream after thawed, and which is comparable to whipped cream prepared by
whipping refrigerated fresh cream in qualities such as smoothness and
melt-in-the-mouth 25 when formed into whipped cream.        Also, the
method of the present invention for producing whipped cream can whipped
cream which can be used in, for example, decoration of cakes.  CLAIMS  1. A
method for producing frozen fresh cream to be whipped, the method
comprising: cooling fresh cream, 



wherein in the cooling, the fresh cream is cooled to a temperature of -5C
or lower and is changed from 0C to -5C for 8 minutes or shorter.  2. The
method according to claim 1, wherein in the cooling, the fresh cream is
cooled to at least -20C. 10 3.The method according to claim 1 or 2, wherein
in the cooling, the fresh cream is cooled to a temperature of -20C or lower
and is changed from -5C to -20C for 9 minutes or shorter. 4.Frozen fresh
cream to be whipped produced by the method according to any one of claims 1
to 3. 15 5.A method for producing whipped cream, the method comprising:
thawing at 3C to 10C frozen fresh cream to be whipped produced by the
method according to any one of claims 1 to 3; and whipping the thawed fresh
cream obtained in the thawing. 6.Whipped cream produced by the method
according to claim 5. 


