' *159159* DESCRI PTI ON Title of Invention FROZEN FRESH CREAM'TO BE
VH PPED, METHOD FOR PRODUCI NG THE FROZEN FRESH CREAM VH PPED CREAM —~AND -
METHOD FOR PRODUCI NG 5THE WHI PPED CREAM Techni cal Fi el d e”um""u"ﬂmmwmm
present invention relates to frozen fresh creamto be whipp for
producing the frozen fresh cream whipped cream and a nethod fotsygg=oduci ng
10 t he whi pped cream Backgroundrﬁh (mg:}ﬁg to the M nisterial O-dinance
on MIk and M| k products Concer S ional Standards, etc. in
Japan, cream s defined as follows: 15 "cream neans the product which is
obt ai nedl$ Plré YRR of conponents ot her than mlk fat fromraw mlk, cow s
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nmL by 20 standard pl ate count 38 | oner, Colifornmns:

Negr’atl ve," and " Standards of T/‘ﬁjgﬁg ]a}?i': C%&?yé‘g@s and " St andards of
Storing Condition" are also stipulated. Besides these definitions, "fresh”
cream has to satisfy the condition that no additives such as vegetable oil

and f | si fyi ng agent are added. The fresh creamis whi pped
(here?ﬁl‘a(fq{hchlnﬂ%i%e referred to as "beaten" or "foamed") and then used

in, for exar‘rﬁlg prgseeC rlg{fél(l) lon refa%es 26 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 efzample, 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.
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" Even when whipping the fresh creamthat has been frozen and t hawed, the
obt ai ned whi pped creamis considerably degraded in quality, which is
problematic. 'CrUUUU2 1 1110110111111111111111111111 Thus, it is common
know edge anong those skilled in the art to avoid freezing fresh creamto
be used for whi pped cream (see, for exanple. NPL 1). In orderdto t he i oh
- j f | e, there has been proposed cream whic
s pr odischDs CHBIBERITEIGENABIONE Pioeackeiod HoiphE< Uit ieer e rater | al
contai ni n n, enul sifyi agent, etc, mixed and which,can achi eve excell ent
whi p tﬁrﬁﬁ%hgo P@db??alf{%gé‘qupgﬁér‘ﬁ%s% fr eramede: A¥Fer) ong-term freezi ng
f storage {see, for .ex | e, PT ) wever, the above proposed cream
cg:lt ai ns gn rdgreto; the npﬁfdeagﬁﬂllf’ﬁézlg"ogfe%%téﬁf PEYRP ,ég%e {‘1?18 heemtion, it
is degraded in ffavoy.and is agajpst the recent trend toward the use of
nat ur SPHIKGPAGTEHRSY hifh P TPLad0h B BOBHE G Ul bE8, PReRE s dirgersure
proposed froz n'.\/\fni ed cream pr d%c.ed b V\/nippi n %(gre mang freezing it
see, FOF™eX4 1@,(’%%?1 2 %ﬁg\}’g?{ ’]t”rgea%edﬁv% CpPB-g 83drv b ragagiere cream
gl SO contain ﬁ%Iln errulsilfz})nin ent. .and.thus is not fresh cream In .
addi t i reeTiept i@“&etﬁPBHé%}{?%ﬁgffﬁ%\?d}rf tgﬁglﬁ’“g “:15%‘? Hvedhaltee Lo tore pering
towards use of natural ingredi . tch is problematic. der such .
oi r cumSr angge 5?e’pf?)£§§ﬁ ,pq?’rgﬁfslgr\é%‘?%"eﬁe% 8(})1109;)%% ?If&néﬁﬂnta“:_
distriputed Jn. a state of ing refrigerated (3C tq.100). rather than being
frozen?ﬁl‘ia Llsiving agenl%te?%%?ﬁﬁigs B%teﬁegﬁégﬁ%ﬁ"rﬁg ﬂagabté(?ﬁ’c‘t o) %I%‘:adregflpect.i ng
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far, pr i rgani c fresh cream -As a result, Japan is facing _
di()JTOfi c ;ﬁl%elggltfr% produci ng organic fresh cream Thus, inporting organic
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str Ongpﬂﬁ)%ge& ?roz%ﬁlWﬁiﬁﬂ@aidscrgﬁﬂpél%mcontains an emulsifying agent and thus is not

fresh cream. In addition, it is degraded in flavor and is against the recent trend
i5  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 (3°C to 10°C) 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.

25 Here, 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



" In Japan, an excess anount of mlk produced is disposed of, and sone
attenpts have been nade to find a new way to use such mlk to be disposed
of and effectively utilize it. 5Thus, at present, keen demand has arisen

~ for devel opment of frozen fresh creamto be whi pped which can be frozen for
storage, which is conparable to refrigerated fresh creamin properties of
cream after thawed, and which is conparable to whi pped cream prepared by
whi ppi #ejve éhtd protdemd fresh creamin qualities such as snoot hness and
melt-in-the-nouth when formed into whi pped 10 cream Citation List Patent
Literature InJapan, an expos mouarp@ﬁm@sﬁt Pepdaged Apdidpoaed of) drad sbx@pen (JP- A)
No. 52-79059 13PTL 2: "JP-A No. 58-51864 Non-Patent Literature NPL
1: Shi geemmakarenkeen Beiderie dinst a evkivay teAsel spehnyilkaethe, divhosad efl arehd
Processi ng net hod> 97 Basi ¢ Knowl edge on Cream " Confectionery and

Br eadnéftediyyely artilageyit. 2007, Vol . 73, No. 1, pp. 147-149 20 Sunmary of

I nvention Techni cal Problem The present invention ains to solve the
above exi sti hgupr sbprasenbrkpeactimerd thies Frasanciar g velsipeeent, ofdpesrs fresh | y, an
obj ect of the_ present invention is to provide 25 the follow. ng: a method
for prei@as ko bervbwped elivhcaada frazewn fanstopese. whiich ie spmparablszen f or

storage,. which is conparahle to refrigerated fresh creamin _properties of
cr eam HFigET %W%si/éa,sh SFRAMAN dRoPLrtiesiarapmeatier W weband whistpisepar ed by
whi pping refrigerated fresh creamin qualities such as snpot hness and

ri _
Tl {1 FOTRRTARIE (A SneReAsE T RIRParesh Py FeuPe kT Ressed freeds pragmeam to be
whi pped pr.aoduced by the thod for producing frozen fresh creamto be
whi ppe@?%?bﬁ@&‘@ﬁ@é‘ﬁ?oﬁg‘éa% ﬁ%ﬁ’f?ﬁgeT@%‘i@hWi@&f{%r@? aRte Wharpsthi pped:
and a nmethod 5 for producing the whi pped cream Solution to Problem
The pre€8M- i nventors conducted extensive studies to achieve the above

objects, and as a result found that by changing the tenperature of fresh
cream from '
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Summary of Invention
Technical Problem
The present invention aims to solve thé above existing problems and achieve
" the following objects. Speciﬁcaﬂy, 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



10 0C to -5C for 8 minutes or shorter, the obtained frozen fresh creamto
be whi pped can be frozen for storage, is conparable to refrigerated fresh
creamin properties of creamafter thawed, and is conparable to whi pped
cream prepared by whipping refrigerated fresh creamin qualities such as
snoot hness and nelt-in-the-nouth when fornmed i nto whi pped cream Al so,
surprisingly, even when such frozen frfsh 15 cream tao, be mhigped, which is
pr oduc By g EaiHERA te A drestngrerd th gquahtiep suph @ssmeathagedanto -5C for 8
m nut es .shorter, .is,thawed under strict condifions.that it is slowy
changel T St BsE bRt aaed 19 GBS ATiin T TGSk T Byt on:

i.e., is.thawed f.qr exanpl eing left to stand still in a refrigerator
w ¢ hout HIEPed PR sssity e ER ot B B0d Pl OpSh Frburaeenia vd eTe e
product .i.s_C arable.to 20 refrigerated fresh creamin properties as cream
D er PRARRET R Prowuhiraby tha B0 Ssh SRamicprop et Gk prrthge o
refrigerated fresh creami,n qualities such as snoot hness and

meld - i ARG %ﬁ“ﬁ%’ afht o whi pped cream On the basis of the above
findings, the present inventors have acconplished the present invention.
25The present invention is based on the above findings obtained by the

present i ans for solving the above-described problens are as
follom§9hg%§pkgﬁgyﬂo for producing frozen fresh creamto be whi pped, the

hod i | &l : i f . ini [ i , th
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by the nethod according to any ‘one of <

pr OdUC&MM%Q%Ha&%ﬁ?Qﬁ%E@@o%@%g%ﬂe'tB r%ﬁ%ﬁgﬂ:crd&g&%% 2q %Qv&}‘ﬁ&}; T frozen

fresh creamto be I pped pro by t tho ing to a e of
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<6> Wi pped cream produced by the nethod according to <5>. Advant ageous
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produci ng frozen fres _ _
15 cream to be whipped, which is produced by changing the temperature of fresh cream

from 0°C to -5°C for 8 minutes or shorfer, 1s thawed under strict conditions that it is ‘
slowly changed from —5°C to 0°C called a zone of maximum ice crystal formation; i.e.,
1s 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 pr(_)perties 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.

25 . The present invention is based on the above findings obtained by the present
inventors. Means for solving the above-described problems are as follows.

<1>  Amethod for producing frozen fresh cream to be whipped, the method



" 20 creamto be whi pped which can be frozen for storage, which is conparable
to refrigerated fresh creamin properties of cream after thawed, and which
i s conparable to whi pped cream prepared by whi pping refrigerated fresh
creamin qualities such as snoothness and nelt-in-the-nouth when forned

i nt o whi pped cream frozen fresh creamto be whi pped produced by the nethod
for producing 25 frozen fresh creamto be whi pped; whipped cream produced
from t BeclpdB¥en fresh creamto be whi pped; and a nmet hod for producing the
whi pped cream _These can sol ve the above problens and achi eve the above
objects. BrfFINEEEsR 5¥¢HR- of Drawi ngs Fig. 1 is a graph of the
change in the core tenperature of the fresh creamin the cooling step of
Exanpl es 1 aldreyeinsip ifie cooliagathe fiskhsreamdssnalegeto sterpexadiee 0ENPEF atur e
of the fresh ¢creamin the cooling_step of Conparative Exanples 1 to 3.
Descri MRWe2Rt IErbREatelom 0¥ 62 ca°¢ des R reinadas 08 sbertahi pped) 10Fr ozen
fresh creamtg be ;ﬁﬂi pp%%@af t he, present invention can hbe produced by a
nmethod of th&“preseht & t4c6Ar4ipg tBF&d’u&[}ﬁgeW Hy Bhe foding, dhedrashoerbam
whi pped. @t ‘ﬁ'i!: be described the frozen fresh creamto be

whi ppedf Belihte pt ashe2PrVention as wel | as the method of the present
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un-uet RS EhSsh ScoamLLo be frozen for storage, unlike whipped 25 eream
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tenper %éﬁhgd AbcsA%hd BIZRy one of <1> to <3>; and

15 whipping 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.



The terminal tenperature of cooling of the fresh creamis not particularly
51limted, so long as the fresh cream can be frozen, and may be
appropriately sel ected dependi ng on the intended purpose. The term nal
tenperature of cooling of the fresh creamis preferably -60C to -40C, nore
preferably -40C to -20C, particularly preferably about -20C. \When the
cooling tenperature of the fresh creamis |Iower than -60C. 10 consi derabl e-
time and cost for cooling my be required. Wien the cooling tenperature of
the fresh creamis higher than -20C, the fresh creamis not sufficiently
f r ozenBripfdrfsrivaasol Daewingse cooling tenperature of the fresh creamis
about -20C, the tine and cost for cooling are efficient. This cooling
t enperat ure Fig-ddiaherpdoosthenchange iththe caredaninees urer @i fse stotrecnang ed
in tenperature very 15 nmuch even in distribution, and is excellent in
pr oper thesoding steprmidixamplasalenda@nd is excellent in quality when forned
i nto whi pped_cream In the present invention, the tenperature of the
above fresh Ereadmsraegetirh phthe ehanmer iax theecare tamnenatule gfoheifoestoérefme &
creamto be cooled (hereinafter_may be referred to "core tenperature").
20The HeaseplingstgaviideonprrapesExpmplend tect-e tenperature i s not
particularly limted and nmay be appropriately sel ected depending on the
i nt ended purpose. Exanples of the neasuring device include AM 8000 Series
(product of Anrit er Co., Ltd.). The core tenperature can be
neasurE@SHQPEQPfﬁignggé%Wﬁgﬁature sensor of 25 the measuring device from
out si de,of a .container OL the fresh cream so that the tenperature sensor is
| ocat et BPERAECDetTeaM Bt Df KE1BBEYe fresh cream <<Cooling time from OC to

cooling ste ore tenperature of the fresh

-5C> I n.the p, th !

creamis COOFE%QPO&%gh EYRFER 4¢ Pévaﬁé@%tf?lelﬂﬁé?malﬁéfeéﬁéﬁg@@ be BradEedo -5C
for 8 mnutes o horter. By adjusting the coqling fi to 8 mnutes or
shorteg%afﬁ? %ﬁ#@énﬁﬁe?? n@P@dﬁ?gﬁW%HEDSSEV@HH%ﬁ5$?6%¥%ég%gVﬂP@Réﬁ: As
a result, prgsu . the .obtained product has 5. propertjes as cream after
t hawed t hat @Fépg%hﬁﬁr‘ﬁ?Q%Fg%%?ggﬁger %%§F3¥??§%P§ﬂﬁ Hﬂ@ﬁ(§F§?é§§§mﬁhd

al so ‘has alitiesysuch as snopt hpness and nelt-in-the-nmuth en faqrned
into V\H}V[?%e'lc(lmcar“segﬁpt%a@lea?gaﬁ%cﬁﬁg PSRt IR rﬁrggpp}%mggg%?qegﬁ
storagg,,, g)ﬁgghyn% &ine required that the core tenperature of the fresh
creamis C angég ffomoC to -5C is not particularly limted, so |long as

s | o ARt €8 b 0ele Mboc, PR ol PORPRILREI ) i nutes of shorter.

He 'cool| ly 7 m nutes or shorter,
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shorter. Wen cool i ng t1 e requi Fhe

f h [ : -5G .5 | h 8.m h
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mhippegeggpanl Wher eas when the cooling tinme required that the core
tenperature of the fresh creamis changed fromOCto -5Cis 5 mnutes or
short eceobfh; o Q j ned product is nore excellent in properties as cream
after thawed and in qualities when fornmed into 20 whi pped cream which is

adyant ageOUS’I‘he<5&§?x9% %ﬂ:@) 3t .ﬁte@ro?% ] : %%e&%%@ﬁgg@efrgggé {9e8h &rfmt Ne

core tenperature e fres ream o]
<<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.



is not particularly limted, so long as the core tenperature of the fresh
creamis changed fromOCto -5C for 8 mnutes or shorter, and may be
appropriately 25 sel ected depending on the intended purpose. The cooling
rate thereof is preferably 0.7C mn to 6C/ rain, nore preferably 0.9C rain
to 6C/rain, particularly preferably 1.0 mn to 6C/ mn. When t he

cooling rate of the cor erature e fresh creamfromQC.tq -5Cis
| ess than O. ?E?ﬁnhoque@gggﬁﬁo?%ﬁlée éné{l%\f}eé reANS1S B RttE@dyY pr oduct
may be,.degr in qualities andforrre into |pped cream
Wher eagmrl? (f &lﬂ‘@ gﬁé"r‘i’%@’ﬂﬂ? ‘tsﬁiee eP%‘i‘ 1(’5‘8(99%69 Hignged uEneted. Wen
the 5 co lln?ffﬁr te of cfore tenperature of the fresh creamfromOC to
-5C falTs®W ‘T Weo ﬁQP{lpgﬁ arly preferable range, frozen fresh

to b d ff tly d d, d al th bt
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oC to %8%;91%“%" SRR e R e el ARk bag 1o O
terrperg%%rl&lg I%r%%r%%%g}é\e%t rg&; the tine required that the core
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particul arl yV\}HerH {}199 co%'ﬂ g@%ﬁ]épe%gwpe {heaftrgéyciseealn%% vg?r endl g%é)n t he

i nt ended pur pose. m nutes or shor referably
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fromOC to m nutes or shorter product 1S nor
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formed i nto whi ppéd cream whi i's advant ageous. <<<

to -20{ :fc?van-m%e&?soiﬂ ﬂgitrt%teq'r%ent @s{“} 9?@31{13 g%%g%&’ fn tt@t%gief'?ﬁﬂe Gefgm

fromOCto -20C is not particu imte e appropriately
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preferably 0.5Cmn to 2.5C/rain, nore prefe

parti cil e%[cbﬂeﬁfﬁiéﬁﬁﬁf}yw}leﬁ%ﬁn@dhﬁté%f}ﬁ éﬂ@ream Wien the cooling
rate of the core tenperature of the fresh creamfromOCto -20Cis |ess

than 0.5C r ajpghd 5@5@9951'1\@11&&{ @hbSedlRWatind dMte dR i ARANPLOdHSE, MaY

be degraded in qualities when t hawed and forned i nto whi pped cream Wereas

it is ges@pebaiure. G drtral PertfoRss frokh 6RrhRe VEBboRY QleR¥Althy. ﬁﬁ\aem)et he 10
cooling rate of the core tenperature of the fresh creamfromOC to” -20C

falls wifeRied ﬁoh‘@o@b@\t@pmﬁlf@’ml arly preferable range, frozen fresh creamto
be whipped can efficiently be produced, and also the obtained product is

nogee excel | eNhe infled¥RRaS 8é€8e & Bleasitakitde dohawedparsturd i§4at bht€suMhRN
formed into whipped cream which is advant ageous.
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 0°C to -5°C>>

~J1



" 15The cooling rate of the core tenperature of the fresh creamfromOC to
-20C may be a constant rate or a non-constant rate. It is preferably a
constant rate since the obtained product is nore excellent in properties as
cream after thawed and in qualities when formed i nto whi pped cream
<<Cooling time from-5C to -20C> 20In the cooling step, the fresh cream
may be cool eﬂqto a _errperatu};e of -20C or lower. Here, the tine required
that the cor {-Wg}g@t@p& § FRreftearperatue el theckarly stpamn anrroded e & 20C i s
not particul arl indted and may be appropriately selected depending on the
intend@dnb?ﬁ%%%.o% TR G 8r B?"é?l”e?’é%lcgaQSeﬁEiﬁfﬂj’ﬂé)s J0 Shbrios 8, mivyies v SherEs! y
20 minytes .or .shorter, .particularly preferably 9 mnutes or shorter. 25Wen
the ti 'ardéa%ﬁ%afl% ﬁ%‘fhri%léln&%%gtf%’r?d’é@épﬂﬁ offerfas g?‘ﬁé!;lﬁsé?‘@&ﬁhi%e%lﬁaﬁ@ed

from-5C to -20C.s longer than 25 minutes, the opfained product y be
degr ad %IpF%"ﬂﬁﬁﬂ%ﬁf‘?Iﬁ?%\ﬁ%hr?%dg%ﬁdeﬁfwae%%égf%F}bﬁ‘o@ fpedprodiihamne
time required that the core te rature of the.fresh creamis_ changed _from
' 5C 1 P TOREEEs 8 Yna et ETmaS Tt Ao BAONLED BPoR e P e ROR RS L EN ont
in properties as cream after thawed and in qualities when formed into

whi ppettOE Bt AR A Tl S s STROLERe R e GE (e SAUBCVPED - 20Co>>
The copling rate.of the core,tenperature he fresh creamfr z2C to
Toc TR 58 Frfpad By rbeL R sty aBle (e pabfr et g Blka st T
dependitng on t he i ntended purpose. The cooling rate thereof is preferably
0.6C/ MmN $©°3C/ rain, nore preferably 0.8C/ rain to 3C mn, particularly
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excel Wrté@ p%ﬂgglratrkﬁ?%ﬂ@mqﬂg%%%gés C;lhsa‘y& L,and in qualities when forned

into pped cream Is a t ageous. € cooling rate of the core

tenmperature \Qﬁhetrlhﬁlef({o%ﬁﬂgftﬁﬁem tl{l < é@ﬂgtttﬂe 20re g&gpgﬁ%u;’g of tird ﬂ%%g@% ?t{r%t €

e
Oor a non-constant rate. IS pre y a constant rate since t ai ned

praduc d 1L5d; ' i . i '
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used i |y 265 i 1 [ ongrr t he
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i ntended purpose. Liquid nitrogen is preferably used fromthe viewpoint .of
cool i néhdi¥edefrom 0°C to —5°C 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 0°C to -5°C>>>
The cooling rate of the core temperature of the fresh cream from 0°C to -5°C
1s not particularly limited, so long as the core temperature of the fresh cream is
changed from 0°C to —=5°C for 8 minutes or shorter, and may be appropriately
25  selected depending on the intended purpose. 'fhe cooling rate thereof is preferﬁbly _

0.7°C/min to 6°C/min, more preferably 0.9°C/min to 6°C/min, particularly preferably

1.0°C/min to 6°C/min.



" short time. The cooling device using liquid nitrogen is not particularly
limted and may be appropriately sel ected depending on the intended

pur pose. Exanpl es of the cooling device include BOX FREEZER ( BF- 350,

BF- 600, BF-1000: these products are of SHOM TANSAN CO., LTD.) and TUNNEL
FREEZER ( TF- 2000, TF-3000, TF-4000, TF-6000: these products are of SHOM
TANSAN CO., LTD.). _ The core tenperature of the fresh cream can be
adj ust ed by Wahsprtherdostislgyrageof ithe cotretaopéiaigre ef tloefrefo cremmfpime, 0°Che
core tenperature t hereof can be adjusted by adjusting the tenperature in a
cont ai ne1C tsolesy ban Oo7°Y/80T, Whe hoallng taieos]slow addvitos theiabgainegupmbduct
nitrogen. The tenperature in the container set in the cooling step may be
const amaydre degradsfl yncilyées whentbawsadeprd formed into whippedtcheamst eps ar e
not particularly limted, so long as the effects of the. present invention
are notYhexpas g, mersithey 6be/mipibpcpat Hirycogbhgonay bdepeimdedg Brherbthehe

i nt ended_ purpose. Exanples thereof include a precooling step. <<Precooling
st ép>>cooling rateief the sexsotemperatape pEthe fesh cmeax@m)mr@% oesh’ @ fadbnwithin
refrigerated (at 3C tq 10C) to about OC in advance. _ Thr ough
provi sismRveriar tisudadsInratpraplarange, ifrozsadse s erepgn tapp slipped cenm
20cool ipng.in. the cooling step. The coqling unit used in the )
prec oo‘Ff?’f%ﬁ?I%lYeBe Pgoﬁ&erépépfii ﬁﬁP dhe pbtaipedqyodnet waporeexishenpin arepsrties
sel ected de enPi ng, on the jntended pur poste‘:g.ﬁr For. exanpl e, .the sanme cooling
units AECH§ aﬁ%f?h@W@éoﬁm Y gtabtieaw i trrmpdiinte reipsed crRpmnthisihis he
precool i ng .step. 25 (Whi pped cream Wi pped cream of the present
invent?‘i)‘f‘?qitﬁﬁe‘g‘és'produced by a nethod of the present invention for

pr.oduci ng lpped.cream The whi pped cream of the present invention_ has
q&_é?l ities mgﬁgol%ﬁtﬁﬁggg‘?é’ﬁ_ﬂg peraturRef ﬁ%ﬁgwsﬁﬁé?a@rféo@o‘ﬁ%%w@t 0
Next W TBet HESEPTbE He® RRPLEG 7 EEHcof 1t FEP O AIRUSRTIGRIasg! |
as the.nethod of the present inventjion for producin j d cream .(Method
f or prtﬁu(@qﬁbr‘%ﬁ’f?géﬁgé‘?%exce en ml'ﬂ’éoq?ﬁglﬁﬁdlsé?e W\g‘mb&rg@\é‘me‘fﬁgah{li on

for produci.-n i pped gr.eam incl udes at | east a thawi ng step and a whi pping
step; AN }tl?gw\#égggg%gé,m?%?vt}ﬂgpe(?%qadaes other steps. 10 <Thawing step>

<<Codling time from 0°C to -20°C>>
15 In the cooling stép, the fresh cream may be cooled to a temperature of —20°C
or lower. Here, the time required that the core temperature of the fresh cream is
changed from 0°C to —20°C is not particulaﬂy 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.
20 ' When the time required that the core temperature of the fresh cream is
changed from 0°C fo —20°C 1s 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 freéh cream 1s changed from 0°C to
—20°C 1s 15 minutes or shofter, the obtained product-is more excellent in properties

25  ascream after thawed and in Qualities when formed into whipped cream, which is

advantageous.

<<<Cooling rate from 0°C to -20°C>>>



" The thawing step is a step of thawing at 3C to 10C the frozen fresh cream

" to be whi pped produced by the nethod of the present invention for producing
frozen fresh creamto be whi pped. <<Thawi ng tenperature, thawing tine, and
t hawi ng net hod>> 15The thawi ng tenperature of the frozen fresh creamto be
whi pped is not particularly limted, so long as it is 3Cto 10C, and may be
appropriateL¥ sel ect ed dependi ng on the intended purpose. The

t hawi ng ti melled ceding rafeen the eere tarepenatordef tite fypduciesm btonp&F Citoul28P Cy

limted and may be appropriately selected depending on the intended

pur posié natparéicubayly i‘rm’é%éﬁﬁlde‘}las h@oﬂ.ﬁ@@@a@@lywéﬁ%@d dependingmrethdrani ng
met hod of the frozen fresh creamto be whipped is not particularly limted
and metedethprERRSeat difie ewling wade dhprardiingrefaralis 0. “[C@miéctorﬂm" aein,
Exanpl es of the thawing nethod include a nethod in which the frozen fresh
cream m@r%ér%ﬁqriw}b]é'd)-8%84%/\%2~®°@hmfefﬁar@§ubﬁrémﬁl“fsf?rablyi1n3°;£3/ﬂ€lfﬂrtioger at or
(frid e)oéS and a nethod in which the frozen fresh creamto be whipped is
théwegz-w Ay nni ng water. Anong them preferred is a nmethod in which the

frozen fresh_creamto be whipped is thawed with left to stand still in a
refrigerat o:\fV %§in R ngr‘@f%ﬁ&b%%‘?ﬁ temnarpteren thrifppsducream Brom R3GRdE i n

i | ) Vi i . ) ~ The, whi i s t f
oh oo bl ek oian DRECHRR oI enstime e i koA R DR EAS PBiingd product
<<T , time,. d t hod>> The t whi ppi th
e Epdal e ga iballin 5 hoved i B Sy 51 et
TP et WS ORI BIERER e cogt fareeohlp¥onos Bpedatator W igkn @BE ed
d di he.i.nt ended . | th f 10.i h i
Wiiboh CREnRraln oL L e RS ROy c RS HhG a7 HeRRLITER %hﬂ%ﬁ%‘f £ TiehaR o
Loe i TR R R RS BB A nke roven reshGe il FibiipbSa 885
k A . | h foi | wd ND M XER duct of HQVE
e eeria REpP0e Byl S oA, FECkb s trad s %]%slv%@%?ﬁfwﬁowr@a the
f h i i i i i L .< - t > . . T
Lt ror & 6200 3RF L RAWR AR G R0 ShAobiRa (At RlipdtBRAm whigh isne |

prese j i are not inpaired, and may be appropriately sel ected
depeng%hgﬂ%ggé%g¥he i nt ended purpose. Exanples thereof include a storing

stigp. <<St Or'fﬁkgccﬁ)tlﬁ%>r>ate of the core temperature of the fresh cream from 0°C to -20°C

‘ may be a constant rate or a non-constant rate. It is preferably a constant rate since
the obtained product 1s more excellent in properties as cream after thawed and in
qualities when formed into whipped cream.
<<Cooling time from —-5°C to ~20°C>>

20 In the cooling step, the fresh cream may be cooled to a temperature of -20°C
or lower. Here, the time required that the core temperature of the fresh cream is
changed from -5°C td —20°C 1s not pafticularly 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.

25 When the time required that the core temperature of the fresh cream is |
changed from -5°C to —20°C is longer than 25 minutes, the obtained product niay be

degraded in qualities when thawed and formed into whipped cream. 'When_ the

10



The storing step is a step of storing the thawed fresh cream In
the nmethod of the present invention for produci ng whi pped cream the
whi ppi ng step may be performed subsequent to the thawi ng step, or the
whi pping 25 step may be perforned at a desired tinme via. the storing step.
-Storing tenperature- The storing tenperature is not particularly limted
and nmay. be appr ogr%gtgll sel ect ed depending on the |ntendednfpur pose. It
is, fobTa&EAprEcts aenze texpeppiaye of the fresh opamprscchangedrivert +5% | |
next be cribed by way of Re nti al npl es, 5 Exanples, and
Conpar Se0% t?aw%gs OHébk%%% tLew t%m@éé}arpguﬁwrmpwm%hﬁm I proprrties as
construed as ,bei dto arrpl es. . (Referenti al nple 1. Fresh cream
ref ri geveae@iegrt T’glw in qualities When formediinge W}tlﬁﬁ?‘éCV%?smpW@Whj@d fresh
cream %érade nane: FRESH CREAM 38, 1,000 mL, mlk fat content: 38% by nass,

pr oducfdBRINAEELHSK. K. ) whi ch had been 10refrigerated (5C, stored in a
refrlgera al.uati op roperties of cream After the

cont ai ner 1Pﬁ§3¥? é‘é’ﬁncPe%%?ﬁgg (Eeen opened, the fresh creamwas visually
observed for P‘ .ties ore %ﬁate It was fou dht at . the fresh cream was
smooth, and & f’ 1RE Ealfeftd NSOl 1R EA e RE dhe fresherea Og’ur? B of the

vae. adaghs & PREPRASEH-EP adnicdl R C#?%"ﬁpré?%%?@’ Testeiiasoing ot 796 by
SFZEQ%%@%&@%EH%%%“ L R émt%:wmm
S P R IR B R
Re@ér en{ |ugl Shsmthe ‘iOOlm§ The %%F%eeﬁgﬁegﬁ%w?eefft%n tg dﬁrce«ré’%g qn6rT5( (f) and
T el iy R0 O BB
per a ffﬂld{{@ may be degraded in qualities when thawed and formed into whipped cream.
Whereas it is more than 3°C/min, the cost for cooling may be elevated. When the
cooling rate of the core temperature of the fresh cream from —5°C to —20°C 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 temperatﬁre of the fresh cream from -5°C to
20 -20°C 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

N
(@31

the core temperature of the fresh cream can be changed from 0°C to -5°C 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

11



" of 500 mL" and "B" denotes "a nmass of cream after whipping per a vol une of
500 --Organol eptic evaluation-- The whi pped cream of Referential Exanple 1
was eval uated for snoothness 5 and nelt-in-the-nmouth by 5 panelists.

Not abl y, the snpothness and the nelt-in-the-nmouth of the whipped cream of
Referential Exanple |I were used as standards (eval uation score: 3) to

eval uate the snoot hness and the nelt-in-the-nmouth of whipped cream of
Exanpl ebosndn@onpar ati ve Exanpl es descri bed bel ow. 10The whi pped cream of
Ref erential Exanple 1 was found to give snooth feeling on the tongue and no
granul ar f eellhegoolifg depice usinEdmsihd cigageil i§ not partisilaglyl lintied and mogen)
<Production of frozen fresh creamto be whi pped> <<Cooling step>> 15As
fresh Gecmmrophetdywalecprddepkutingenstdeeintended puagoseRESKORBAaM E8hased in
Referential Exanple 1. -Usi_anR as the cooling unit, a box-type freezer

(br oducoolong SHOMITANSABQIO FREREER G5 350) FISAG, BRGUINY: théseomeen vass are
refrigerant, the fresh cream was subjected to the cooling step with the

t enper &f FHOWA TANSAN @, 148).) rad TIONERCFREALER AR§20G0, THE 3086per at ur e
(core tenperature) of the.fresh creamin the cooling step was neasured

usi ng AN 8080l Y08 uthesstpradurtssarenit T OWBA TANGAN B0 .s &0 -hg a
tenperature sensor of the neasuring device from outside_ of a container of
the fresh creamre temperatare enpes gteahér%@nwm brigdiusted bs appropeatdst er of
the fresh. cream 25The cooling step was perforned until the core

t enper &BtiRe dhe copdingy dashce r clion SearaRie. tho coretnmperatom theveaf eanben fresh
creamtaq.be g/ni pped was stored in a freezer set to -20C The tine required
that t REIEIPE PyciAIEstang the SempREatredn acsdmnmstoctdigedor s Bavith thee i n
the coolin tep was 4.2 mnutes, and the cooling.rate was 1.2C/ nin.

The t | ﬁfé@%%qaﬁwa usg g R REFegame npafamBeHt U &N fhe soniainenssias dikanged
5 from OCi.to -20C in the cooli n\g stelp \ﬁas 131.6 m nutes, and the cooling
rate W&go in%@% xﬂ_ay be constant or ariab Y chhangea.

<QOther 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 3°C to
10°C) to about 0°C in advance.

Through provisioﬁ of the precooling step, it is possible to rapidly perform

20  cooling 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 (\Vhippéd 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

12



" The time required that the core tenperature of the fresh cream was changed
from-5Cto -20Cin the cooling step was 7.4 mnutes, and the cooling rate
was 2.0C/ mn. 10The change in the core tenperature of the fresh creamin
the cooling step is showmm in Fig. 1. In Fig. 1, "A" indicates a graph of
the change in the core tenperature of -the fresh creamin the cooling step
of Exanple 1. <Production of whipped creanr> <<Thaw ng step>> 15After stored
i n t he iivegzer haetqunditic2GOchtdsesrhoatharsé nadhmeltdantHeombeatMthppade was t hawed
by being left to stand still for 48 hours in a refrigerator set to 5C.

- Eval uabinparablepoopbinpedscrefimcpwalmced by whippihg dreshhereaontefiriperaaid fone
fresh cream had been opened, the thawed fresh cream was visually observed
for prép®egees. It was found that the fresh creamwas 20 snooth, and al so
there were no solids attached to the inner surface of the container.

<<Whi ppi ng stegswill be descritied theorkihped wtanhef thiei prisagt stvemtah KRetvellead i al
Exampl e 1 was repeated, except that the fresh cream of Referential Exanple
1 was ¢thamptdod @fthe presamidniertpn derenndifcirg sipbped craaont her eby produce
whi pped. cream 25 -Eval uati on of whipped cream --Over-run-- In the sane
manner (Methef farriodnecing whippasi ereamt he over-run (% of the whi pped cream
was cal cul ated fromthe above equation (n% and was found to be 114%

- - Or ganol ept i 8eanathest ¢fgke-pregentiaveate drfan pepd wei ng wiRepedamesml ingkedes e 1,
t he whi pped cream was 5 eval uated for snpothness and nelt-in-the-nouth by
the 5 parast & dagdagrdengndn Wharpisr sap ngnérif neegssarnuntherdnalyideg other
eval uation scores given by the 5 panelists, both of the snoothness and the
nel t-i A%%Se mouth were 3. The eval uation scores of the whi pped cream were
conpar ahl e to those of the whipped cream of Referential Exanple 1. 10The
whi pped (B8RS St ampl e 1 was found to give smooth feeling on the tongue

and no granular feeling, Criteria for snoothness
g JI‘%e tLawmg %tep 1s a step of t?lawmg at 3°C to 10°C 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>>

15 The thawing temperature of the frozen fresh cream to be whipped is not
particularly limited, so long as it is 3°C to 10°C, 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 1s thawed with left to stand still in a refrigerator, since the frozen fresh

13



" 5: Much better than the whi pped cream of Referential Exanple 1 4: Better
than the whi pped cream of Referential Exanple 1 153: Conparable to the

whi pped cream of Referential Exanple 1 2: Wrse than the whi pped cream of
Referential Exanple 1 1: Much worse than the whi pped cream of
Referential Exanple 1 Criteria for nelt-in-the-nouth 5: Much better
than the whi pped cream of Referential Exanple 1 204: Better than the

whi ppe8redB dmasswhamadesan b tiswag e arsimplesapanetbl e to the whi pped cream
of Ref eaeﬂ,ti al Exanple 1 2: Wrse than the whi pped cream of Referential
Exanpl &WhiPPIRg SfER%H worse than the whi pped cream of Referential Exanple 1
(Exanple 2: E’ileSh cream 2 frozen us'é%g_ liquid nitro%;afn) 25 <Production of
frozen fresh GEIEHRPANGELFhISTHEWP CLBHINIRYG the dhsweddreshoencam ehtainpfane
was provided the same product as FRESH CREAM 38 wused in Referenti al

Exanpl the thawing stepthe ool | ng unit used was a box-type freezer (product of
SHOM TANSAN CO,, LTD., BF-350?1 sing liquid nitrogen as a refrigerant. The
t enper AFUFBRSFAEYRS: fpeAdd fed §§?>to -130C until the core tenperature of

the fresh crgam becane, -5 5 After the.caore tenperature of the fresh cream
had reached Tg&,tem%*r?&frﬁg%wmpw thfefresh eveam g got partignlaglydimited and

o0l | a1 “RRESTHSERY aer s A eE R e e 1. o The
becams - 200, THAP PO BT 8 HEL 8 BiAoior R GErHE B2 PBT BB WAL RBIaI Lty
7 B i S A0 T U, LR, I R
M ST R R LR R X TR
cool | NehethER iWhi%ﬁ't%e@r@s‘illt &%ama{]sdwilri]pepeccf gllsjlinrh%lfyfit e was 0.9C mn.
The instrument is not particularly limited and may be appropriately selected
from known-instruments. Examples thereof include HAND MIXER (product of
HOME ELECTRIC Co.).
15 V\ hipping 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 inf/ention 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 thg method of the present invention for producing whipped cream, the
whipping step may be p.erformed 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

14



" Theé tinme required that the core tenperature of the fresh creamwas changed
from-5Cto -20Cin the cooling step was 19.9 mnutes, and the cooling rate
was 200. 8C/ m n. The change in the core tenperature of the fresh
creamin the cooling step is shown in Fig. 1. In Fig. 1, "B" indicates a
graph of the change in the core tenperature of the fresh creamin the
cooling step of Example 2. <Production of whipped crean> 25 <<Thaw ng

st ep>>S@peied densmddng antthe interdast pyeoseo IpGCfon exarhplez SRCTHoed}iCer eam t o
be whi pped was thawed by being left to stand still for 48 hours in a
refrigerator set to 5C. -Evaluation of properties of cream After the
contai per of. the fresh cream had been opened, the thawed fresh cream was
vi sual f5ragHyes ved for properties. It was found that the fresh cream was
snmoot h, and %Lso there were no solids attached to the inner surface of the
cont ai ner. 51ReWipHBitigvereps will next be densripeddudwes abfeferenfial fpiamgplesep
of Referential Ex le 1 was epeaied, except that the fresh cream of
Ref-er eﬁf‘?&}?@eﬁﬁﬁi gg@%@“@ﬁ pies- t REOWeNAkebhd PERS NG AR AN Ehawisl rot,
to theyeby produce whipped cream -Evaluation of whipped cream

10- Ove @Féﬂgt-rueg as bein ﬁumﬁ%‘i% amPIRer as in Referential Exanple 1, the

over-r % .of, the i pped c¢ream was, cal cul ated fromthe above equation
(1) anggl%%égqtﬂ)ﬁx?@%@%glg@%% Qte%é‘?%}gé’ﬁﬂe@aé\%ﬁt%ﬁg%n-- 15l n the sane
manner as in,Exanple .1, the whippe r.eam was eyval yated f o snoothness and
mel t - i n- t he- DG ¥R theregwns P%ﬂge‘i HES thrads Rams IREACL HE AN h
were rgsp hvely 3.a 2 as averages of the eval ugti.o ores. giv by the
5 pancror-g00 LY milPRR ot SEETE RaSin sronRii Bent Rl rbbind a5 Brd
smoot h_feel i ng o(ﬁobhe 20.tongue .and no) granul ar feeling but to be sonewhat
oi%y. FE6F 9o ReCuRioppa dn &r é’ilfﬁg?ﬁatﬁ}iarrpl e 2 is whipped creampractically
usabl e, 4 gparatfi ve Excarrpl 1. Fresh creamfrozen in a freezer set to
-200) < rodaction POPPY bezse?{eqr?%?h creamto be whi pped> <<Cooling step>>

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 SPEEDS5 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 followiﬁg equation (1) and was found to be 114%. |
Over-run (%) of whipped cream = {(A — B)/B} x 100 - - Equation (1)

In equation (1), “A” denotes “a mass of cream before whipping per a volume

15



- 25As fresh cream there was provided the same product as FRESH CREAM 38
used in Referential Exanple 1. The cooling unit used was a freezer set to

-20C (product of N hon Freezer Co., Ltd., GSS-3065F3). The change
in the tenperature (core tenperature) of the fresh creamin the cooling
step was neasured in the sane manner as in Exanple 1. The cooling

step was_perfornmed until the core tenperature of the fresh cream5 becane
- 20% @fm@&% - ob G Bedenpser maes pf eresamatiergshigmipgedr waolemer&dblth a
freezer set to -20C. The tinme required that the core tenperature of the
fresh Bleam was changed fromOC to -5Cin the cooling step was 4.8 m nutes,
and the cooling rate was 0.10C/ mn. 10The time required that the core .

t enper aP3ganglebtisevaleaBory eam was cl | . . nged from 0C to -20C in the cooling
step was 116 }rp nytes, .and the cooling rate was _0.17C/ mn. The tine_ required

t %@?ﬁﬂ@%@

that the cor Greamgrofibrderendial exammlad v anayajuated for smenthngss t o
T R e R R AR N —
e, oRBROGTT Hi Ao lred (BB res i ehBeieredHal Faamnlh [oHe ccowd #y ot op
A tor SEBRBRYT IR PR oar abts Py lee e IR OREr FRGLRE cr oam o be
rot 11 oSt By MRS RSRREE Pk B b e R R Palen £pd SR g B e Bp e

cont ai @er %fedtbhe? fresh cream had been opened, the thawed fresh 25 cream was

vi sual %/Sc(li Served f or properties. It was found that there were solids

ot o PR RAPB LA AR S et S ADDR 1 AL 0SS0 HE0E STibTEh °1°
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>>

15 As 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
subjecte-d to the cooling step with the temperature in the freezer set to —130°C.

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
cfeam.

25 The cooling step was performed until the core temperature of the fresh cream
became -20°C, and the obtained frozen fresh cream to be whipped was stored in a

freezer set to ~20°C.
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" The procedure of the whipping step of Referential Exanple 1 was repeated,
except that the fresh cream of Referential Exanple 1 was changed to the

t hawed fresh cream of Conparative Exanple 1, to thereby produce whi pped
cream 5 -Evaluation of whipped cream --Over-run-- In the sane
manner as in Referential Exanple 1, the over-run (% of the whi pped cream
was cal cul ated fromthe above equation (1) and was found to be 98%

-- Or ganol ept Tke &iyae gaggrd-thadthe cone wampensgnneef the fresleqeaam avas chidnged
whi pped cream was eval uated for snoothness and nelt-in-the-nouth. As a

r esul tirorh@°G fpoPhRdasthargoling skep wasnd Lreintiesanbike eapdinecrdteetas 2 and 1
as averages of the evaluation scores given by the 5 panelists.

.The mh?@p@ﬁnékean1of Conparative Exanple 1 was found to give rough 15°
feeling on the tongue and be oily. (Conparative Exanple 2: Fresh cream
frozen in a frebizee regwred thabthe emegemersrgiueg of rrlwzrgﬁsh PRESM oYasathangele
mhippg%g <§§golin§o tep>> . As fresh cream there was provided
thé safempPddbe r253C prbe copngstp pasukle® minutes éndntheajooBrgHsite WS

The co Igaggunit used was a freezer set to -40C (product of N hon Freezer
Co., Ltd ' BHL-3156HC) . The change in the tenperature (core

terrperatijre) f the fresh e in the cooling step nmeasured in th
sanme manner eF’ﬁn‘f’:‘%%‘ﬂrﬁrgd%Lag%%%or@o‘iﬂn?}?@%‘ﬂgepoé\ﬁ? %@% BBy WS Ghangs
core t erature gf_the fresh.cream bec -40C, an he obtained frozen
P esh EPBEH IO baIAE ppahe SRSk SFRan T mcaren ek hegooRue ATHEY | o
requi [:fgo&{]at the core tenperature of the fresh cream was changed from 0OC
to -5CTn 'Iﬂgl'cooling step was 28 nminutes, and the cooling rate was

0..18C/ m n. The, ti ' ired that, t t tur f th
Fridan or oam bBS CRABRG B T8 PGSR U506 (1 FReh GHOMT A CCF SpOIRE SE 1

the.cone TRRpERE: r e A dBid e Rt an h chereom ICs 200 i n (e
change i FREREp CChREh Srend Yoo RRe R PEERe e cool i ng step i
terper ot LBl Phliud BPBER | n'the cool i ng ot op of Conparati ve Bxample
2. <Pnggyﬁg&9gggﬁnggjpped creanp
15 After stored in the freezer set to —20°C, the frozen fresh cream to be whipped
was thawed by being left to stand still for 48 hours in a refrigerator set to 5°C.
-Evaluation of properties of cream-
After the container of the fresh cream had been opened, the thawed fresh
cream was visually ob_served 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.
<<VVhi§ping 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
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" <<Thawi ng step>> 15After stored in the freezer set to -20C, the frozen
fresh creamto be whi pped 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
creamwas visually observed for properties. It was found that there were
solids 20 attached to the inner surface of the container and there were :
nunmer oW 1BBeE efrABSVanhcalsulated dram theaboppieayatipagtband was fouTidetogreocedur e
of the whi pping step.of Referential Exanple 1 was repeated, except that the
fresh ¢t€4m of Referential Exanple 1 was changed to the thawed 25 fresh
cream of . Conparative Exanple 2, to thereby produce whi pped cream :
- Eval ua{dr8anstentiH orH¥atPBEm - - Over-run- - In the same manner as
in Referentifl F‘;rgxarrple 1, the qver-run (%_of the whi pped cream was
cal cul ated fiRe RATHHRENeH st dreienential dixmplolindetshipedogoam was
--Organol eptic .evaluation-- 5In the same manner as_in Exanple 1, the
whi ppelVeies R SmpaRce aome LI ES TR el § PRAChHE Aroicing AS the
resul t he snoot hnessw nd the nelt-in-the-nouth were respectively 1 and 1
a

as aveldPEEngCI{igEidey pigRraggeddegiipdnapon speres gugieby ¢he 5 panelists,
The whj pped Co i le 2 f oynd i ough 10
foel | nBBGok Hie Tk E G st Ty T o mOAE S Ve ot e v loabioR sepeatat

frozenn a.freezer set to -80C) . <Productign of frozen fresh creamto be
uht oot BBEBEE FEfack S Conparanle 1o'thioge of PaS i RipBatEriarert REerqntiny ded

t he saﬁeag]rq(ejti]ct as FRESH CREAM 38 15 used in Referential Exanple 1.

The co0 |nd) uni't used was a freezer set to -80C (product of Asahi Life
Sci'oence, REV/ %t.r a-l.ow te at ur 1rreezfer, ULT- 1386- 5- Ag%eé _ The
chiange in t hent SHYRPSESFEURCE X aBRet a5 Byhad o e prosth &eling omthee
coolin p ured-in the same manner as in Exanple 1. 20The cooling
step vvg)sns%%r%%\@%gﬁ%%#efr };eﬁiejngt)re tenperature of the fresh cream becane

- 80C, é?ﬂe{iﬁ%%ggdé@ﬁgeésf ozen fresh creamto be whi pped was stored in a
freezer set to - '

5: Much better than the whipped cream of Referential Example 1
4' Better than the whipped cream of Referential Example 1
15 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
Criteria for melt-in-the-mouth
5: Much better than the whipped cream of Referential Example 1
20 4: Better than the whipped cream of Referential Example 1
3: Comparable to the whipped cream of Referential Example 1
2: Worse than the whibped cream of Referential Example 1
1: Much worse than the Whipp_ed 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
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The tinme required that the core tenperature of the fresh cream was changed
fromOCto -5Cin the cooling step was 14 mnutes, and the cooling rate was
250.36C/ min. The time required that the core tenperature of the fresh cream
was changed fromOC to -20C in the cooling step was 48 m nutes, and the
cooling rate was 0.42C/nmin. The tine required that the core tenperature of
the fresh cream was changed from-5C to -20C in the cooling step was 34
ni nut edsedAg R#@r%tﬂli}ﬁgﬂmﬁi@el-ms 0.44C/ m n. 5The change in the core
tenperature of the fresh creamin the cooling step is shown in Fig. 2. In
Fig. 2. "E" ihgi®atiag wuhnaphwets a hexdéranfiserer tireduor of SHAPYASFANSAN t he
fresh ﬁfﬁaﬁrﬁ EE‘_? cooling step of Conparative Exanple 3. <Production of
whi pped@s , BETRAN wyn8 dispsd mosgevass wisigerant. helhe tempperaare i theoc,
the frqzen fresh creamto be whjpped was thawed by being left to stand.
still feezaswasees to nld0enptiyshacere warpargte of thediresh esampbegaropent Ces
of cre After the cqgntainer of the fresh cream had been opened,

t hedt hg\%ﬁ theesre teRaraiage i shafreshopsapybad reachadopeiQ.ithe temperatureonnd
t hat thﬁr were solids 15 attached to the inner surface of the container

and thé %aﬁ&zﬁr Rdteeble ~88dregates in the liquid. <<Wi pping step>>

The procedure,of .t he whipping step of, Referenti al l e 1 was repeated,
except that &i}i@ chaugs 18%55#}? R Lgﬁéﬁ?ﬁeaﬁe%ﬁﬁv@%?&gg feashrgeam v thee

t hawed 20.fresh cream of . ative Exanpl-e 3, to thereby produce whipped
cream $ﬁ§% 8HS&9W§§£@%%%€ m@?é‘ﬁrlaﬁﬁn-éxample L7 In the sane

AR T BN N

10 became -20°C, and the obtained frozen fresh cream to be whipped was stored in a
refrigerator set to —20°C.

The time required that the core temperature of the fresh cream was changed
from 0°C to —-5°C in the cooling step was 2.9 minutes, and the cooling rate was
1.7°C/min.

15 The time required that the core temperature of the fresh cream was changed |
from 0°C to ~20°C in the cooling step was 22.8 minutes, and the cooliﬁg rate was
0.9°C/min.

The timé required that the core temperature of the fresh cream was changed
from —5°C to —20°C in the cooling step was 19.9 minutes, and the cooling rate was

20 0.8°C/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 —20°C, the frozen fresh cream to be whipped

was thawed by being left to stand still for 48 hours in a refrigerator set to 5°C.
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" 25--(Organol eptic eval uation-- In the same manner as in Exanple 1
t he whi pped cream was eval uated for snoothness and nelt-in-the-nmouth. As a
result, the snoothness and the nelt-in-the-nouth were respectively 1 and 1
as averages of the evaluation scores given by the 5 panelists. _
whi pped cream of Conparative Exanple 3 was found to give rough feeling on

the tongue and be oily.

t he conBrtlugtionaidnopstiiesohereRrater ent i al Exanpl e, Exanpl es, and
Conparative Exanples. Table 1 Ref. Ex. 1 (Control) Ex. 1 Ex. 2 Conmp. Ex.
Conp. Ex. 2 &by theeontaipesef ithe fngahicream; had Been vpened the thawed fresh

10

15

20

25

cream was visually observed for properties. It was found that the fresh cream was
sinooth, 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 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
106%. |
--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 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
tongue and no gl‘anular feeling but to be somewhat oily. Notably, the whipped
cream of Example 2 is whipped cream practically usable.

(Cbmparative Example 1: Fresh cream frozen in a freezer set to —20°C)
<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 freezer set to —20°C (product of Nihon Freezer

20

The

The following Table 1 collectively shows -

1



" Liduid nitrogen Freezer (-20C) Freezer (-40C) Freezer - (-80C) Term nal

t enp.

of cooling - -20C -20C -20C -40C -80C Tinme required to reach each

tenp. 0C 0C --> -5C

10

15

20

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 temperatﬁre of the fresh éream
became —20°C, and the obtained frozén fresh cream to be whipped was stored in a
freezer set to —20°C. -

The time required that the core temperature of the fresh cream was changed
from 0°C to —5°C 1in the cooling step was 4.8 minutes, and the cooling rate was
0.10°C/min.

The time required that the core temperature of the fresh cream was changed
from 0°C to —20°C in the cooling step was 116 minutes, and the cooling rate was
0.17°C/min.

The time required that the core temperature of the fresh cream was changed
from —-5°C to —20°C in the co.oling step was 68 minutes, and the cooling rate was
0.22°C/min.

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 cooli'ng step of Comparative Example 1.
<Production of whipped cream> |
<<Thawing step>>

After stored in the freezer set to —20°C, the frozen fresh cream to be whipped
was thawed by being left to stand still for 48 hours in a refrigerator set to 5°C.
-Evaluation of properties of cream-

After the container of the fresh cream had _béen opened, the thawed frésh
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 aggregatés

in the liquid.
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4.2 min2.9mMn 48 nin 28 nmin 14 min OC-* -20C - 11.6 rﬁn 22_.8 m n _116
mno68 mn 48 mn -5C-->-20C- 7.4 mMmn 19.9 mn 68 mn 40 mn 34 mn
Thaw ng net hod

<<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%.
"Organoléptic evaluation--

10 . 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 weré 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 —40°C)
<Production of frozen fresh cream to be whipped>
<<Cooling step>>
As fresh cream, there was provided the same product as FRESH CREAM 38
26 used in Referential Example 1.
The cooling unit used was a freezer set to —~40°C (product of Nihon Freezer
Co., Ltd., SF-3156HC).
The change in the temperature (core temperéture) of the fresh cream in the
cooling step was measured in the same manner as in Example 1.
25 The cooling step was performed until the core temperature of the fresh cream
became —40°C, and the obtained frozen fresh cream to be whipped was stored in a

freezer set to ~20°C.



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

The time required that the core temperature of the fresh cream was changed
from 0°C to —5°C in the cooling step was 28 minutes, .and the cooling rate was
0.18°C/min.

The time required that the core temperature of the fresh cream was changed

5  from 0°C to —20°C in the cooling step was 68 minutes, and the cooling rate was
0.29°C/min.

The time required that the core temperature of the fresh cream was changed
from ~5°C to —20°C in the cooling step was 40 minutes, and the cooling rate was

© 0.38°C/min.,
10 - The 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>>
15 : After stored in the freezer set to -20°C, the frozen fresh cream to be whipped
was thawed by being left to stand still for 48 hours in a refrigerator set to 5°C.
-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 hquid.

<<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--
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" Smooth and there were no solids attached to the inner surface of the
contai ner Snooth and there were no solids attached to the inner surface of
t he container There were solids attached to the inner surface of the
container and there were nunerous aggregates in the liquid There were
solids attached to the inner surface of the container and there were
numer ous aggregates in the liquid There were solids attached to the inner
surface of thethostmiermanand asheRefoemeginuietopde Aggreegatrasin (%o dicthe

whipped cream was calcula_ted from the above equation (1) and was found to be -

103%.

--Organoleptic evaluation--

5 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 Exémple 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 —'80°C)
<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 —80°C (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.

20 The cooling step was performed until the core temperature of the fresh cream
became -80°C, and the obtained frozen fresh cream to be whipped was stored in a
freezer set to —20°C.

The time required that the cére temperature of the fresh cream was changed
from 0°C to —5°C in the cooling step was 14 minutes, and the cooling rate was

25 0.36°C/min.

The time required that the core temperature of the fresh cream was changed

from 0°C to —20°C in the cooling step was 48 minutes, and the cooling rate was
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" licquid Over run (% 114 114 106 98 103 96 Organol eptic eval u- ation
Smoothness 3 3 3211 Mlt-in- the-nouth 3 3 2

10

.20

25

0.42°C/min.

The time required that the core temperature of the fresh cream was changed
from -5°C to —20°C in the cooling step was 34 minutes, and the cooling rate was
0.44°C/min.

The 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>> .

After stored in the freezer set to —20°C, the frozen fresh cream to be whipped
was thawed by being left to stand still for 48 hours in a refrigerator set to 5°C.
-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
éttached to the inner surface of the container and there were numerous aggregates
in the 'liquid._
<<VVhippiﬁg 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 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%.
--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
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"1 11 Coments Smooth f feeli ng on the tongue, No granular feeling Snmooth
fli feeling on ., the tongue, No granular feeling Smooth feeling on h the
tongue. ' No granul ar feeling, Somewhat oily Rough on the tongue, Gly
Rough on the tongue, O ly Rough on the tongue, Gy

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.

5 The following Table 1 collectively shows the conditions and.results of

Referential Example, Examples, and Comparative Examples.

Table 1
Ref Ex. 1 Comp. Comp. Comp.
. 9
(Control) Ex. 1 Ex. 2 Ex. 1 Ex. 2 Ex. 3
Freezine unit Liquid Liquid Freezer Freezer Freezer
g ' nitrogen nitrogen (-20°C) (-40°C) - (-80°C)
Terminal temp. ~20°C 20°C ~-20°C —40°C -80°C
of cooling
Time 0°C - -5°C - 4.2 min 2.9 min 48 min 28 min 14 min
required
to reach 0°C - -20°C - 11.6 min 22.8 min 116 min 68 min 48 min
each - . . . . .
-5°C - -20°C - 7.4 min 19.9 min 68 min 40 min 34 min
temp.
_ Fridge Fridge Fridge Fridge Fridge
Thawing method - (5°0), (5°0), (5°0), (5°C), (5°0),
48 hours 48 hours 48 hours 48 hours 48 hours
There were | There were | There were
solids solids solids
| Smooth Smooth Smooth attached to | attached to | attached to
and there and there and there the inner the inner the inner
were no were no were no surface of surface of surface of
solids solids solids the the | the
Properties of cream attached to | attached to | attached to | container container container
the inner the inner the inner and there and there and there
surface of surface of surface of were were were
the the the numerous numerous numerous
container container container aggregates | aggregates | aggregates
in the in the in the
liquid Liquid liquid
Over-run (%) : 114 114 106 98 103 96
Smoothness 3 3 3 2 1 1
Melt-in-
the-mouth 3 3 2 ' 1 1 !
Organo- Smooth
leptic Smooth Smooth feeling on
feeli feeling the t , '
evalu- .ee ne on selmgon . © tongue, Rough on Rough on Rough on
ation Co ) the tongue, | the tongue, | No
mments the tongue, | the tongue, | the tongue,
No No granular . . .
) Oily Oily Oily
granular granular feeling, :
feeling feeling Somewhat
oily i

From the results of Referential Example, Examples, and Comparative

26



" Fromthe results of Referential Exanple, Exanples, and Conparative 26
Exanpl es, the frozen fresh creamto be whi pped produced by the nethods of
Exanples 1 and ‘2, where the core tenperature of the fresh cream had been
changed fromOC to -5C for 8 mnutes or shorter, was found to be al nost
conparabl e to the whi pped cream prepared fromthe unfrozen fresh cream of
Referential Exanple 1 5(control) in terns of properties of cream after
t hawi né~amepleneths\iaez eé}hﬁl‘%ﬁlgéﬁ&ee‘ﬁhmpeévramdwe@ﬂi)YvVhérmeﬁrqfiﬁd)fmto |
whi pped, cream Furthernore, the frozen fresh creamto be i ppe
pr oggcgzd‘aH}P £hd 3Rt howhere Biarpiedempegpeie elibedsesh prpam haddfeeprehanged
terrper?tur JQf the fresh creamfrom-5C to -20C had been shorter than that
of the rr?é@??o@ tei-oEC dap Pannuteg orshargT was dowed 9 be @lmost @%pmtziséa tbﬁle?m
reparedq .fromthe unfrozen fresh cream of Referential Exanple 1 (contro
Pn t erﬁg‘lBPe R 200 BFCRATR d-tierighe, LR iOgb IrgicReam of RefergntaghlExample dhe
frozen fresh, creamto. be whjippe roduced by the t hods of, Conparative
Exahpl gcson%r qz)u\’s?er\m%?fép’%%’ér@ggég F’%ﬁﬁé?gﬁeﬁﬁgaﬁ’ﬁngﬁé‘ e YR rERMAMAd been
changed fromOC to .-5C for Io%%gé han 8hnin tes, was found to be inferior
to 15 PEFARUMRTSGPVEAHEPSY BAY ﬁ‘iﬂ%@‘i HRPIXLTERA™-er ms of any of

[ haw dth sl d | epti
vl uat | on whBRTROMAB (iSOG e (Er o Nt hutirs EProshr AT T s
' [ | duci f f h t
i pped” BB ACREts BRSO il Rl BaP e kPl s B gon
i [ bl fri d f h [ ties
of cr ool aror nan SRR et RE Rt (P BBa e Peue frRLFea by
et € R elEE R PhE HE R FeRa B Th it Wi nectu bt FRoRTRebaigs” T
" 25 e T aridd pedEr the
1 cam i 2 0aR FRR R YRAbB i Yl SRR IR R ERTL A RIRE .

met hod for pfod & h‘ié) ﬁr%g?é;ffﬁsslﬂ Ge8AMd Be %%1%&'3(? Bxe'cgducteg%ynﬁ{ehx%gthods of .

a ! 4
conprising: cooling fres
~ Comparative Examples 1 to 3, where the core temperature of the fresh cream had

been changed from 0°C to —5°C 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

20 The method of the present invention for producing frozén fresh cream to be
whipped can produce frozen fresh cream to be whipped which can be frozen for
storage, Which 1s comparable to reﬁ‘igerated fresh cream in properties of cream after
thawed, and which is comparable to whipped cream prepared by whipping
refrigerated freéh cream in qualities such as smoothnéss and melt-in-the-mouth

25  when formed into Wh_ipped 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.
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"~ whérein in the cooling, the fresh creamis cooled to a tenperature of -5C
or lower and is changed fromOC to -5C for 8 mnutes or shorter. 2. The
met hod according to claim1l, wherein in the cooling, the fresh creamis
cooled to at |east -20C. 10 3. The nethod according to claim1l or 2, wherein
in the cooling, the fresh creamis cooled to a tenperature of -20C or | ower
and is changed from-5C to -20C for 9 mnutes or shorter. 4.Frozen fresh
creamto be whi pped produced by the GlebARd§ according to any one of claims 1
to 3. 15 5. A nethod for produci ng whi pped cream the nmethod conpri sing:
thawing at 3C to 10C frozen fresh creamto be whi pped produced by the
met hod _according to any one of clains 1 to 3; and whipping the thawed fresh
cream @bt ai nédupthadhiertrradieigg fsoxami fypell ceearartofreosbhiaw doyhe meetimotlhod
according to claimb5.

comprising-

5 cooling fresh cream,
wherein in the cooling, the fresh cream is cooled to a temperature of -5°C or
lower and is changed from 0°C to —5°C for 8 minutes or shorter.

2. The method according to claim 1, wherein in the cooling, the fresh cream is
cooled to at least —20°C.

1c 3. The method according to claim 1 or 2, wherein in the cooling, the fresh cream
1s cooled to a temperature of -20°C or lower and is changed from —5°C to —20°C 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 3°C to 10°C 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.
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