present’ invention relates to a foaming oil-in water type emnulsio

hi gh overrun, nore specifically from250 to 400 overrun, and hav .
extremely shorter whipping time than that of a conventional foaning §M%n
wat er type emul sion and excell ent heat-resistant. shape 10 retention, and
to a process for producing the same. Background Art Every creanﬂmwmmmwmmmmw
exanpl e, whi pped cream used in such as cake and parfait and fil

used in bread as 15 filling, is usually a foam ng oil-in-water typersoso
emul si on prepared by BSAMING O BL-HFINRWETER UBY PE | ENULSEONS ANpe enul sion

whi ch conprises fat, protein, sugars, enulsifier, water, stabilizer, flavor
and so on whil e aerating. phkdcregerbre panpes ING fraedseMit ure, a trend toward
light 20 texture is just as valid for foamng oil-in-water type enul sions,
that is high overrun. JP 2 -128644 A has proposed a foam ng oil-in-water
type emul sion excellent as filling and topping nmaterials for confectionary

and bakery, £90K terjals and so on, which has inproved shelf life, 25
suitablenegg on #ﬁ?iﬁ%ﬁ%lalion and good taste and is 2 excellent in

heat - risi st ant slr}]a_% eeéeqﬂ{ Ligﬂheﬁgﬂic;r?sliesltaa@e? {oor? 3@5;%1[1%10& Yl f.eoardl ess

of high overrun. Ver, Overtrun can on far as 130k and
whi pping ti takes about, 3 to m .nut es. ,To_reduce whi ppi J i he 5
| ongst andi a&ﬂfueeﬁm eof%‘%?&’c%hf%%?“(%ﬁ}}%&‘ﬁ%&%%‘y e t%éﬁﬂf‘f"“e of
reduction of wor Qurs d stabilizati of, work. Disclosuyre of Invention
10 An obj eér%‘f 2tK‘:'rPg 9 ¢ C?‘fﬁ/%‘?ﬁrf'or?ricgr}f%vﬁ%\ﬁ’ﬁterea{“ef arﬁliﬁbrto‘ﬁ-i n- wat er
type enul sion havingfextrenely short_whi pping tinme and excellent .
heat - r esi stHPRIRh &M difabrERal o v P HRYH ek rifpmiRe el Tical Iy
from 250 to 400 overrun, and a process for producing the same. 15 The
present i nwaftest &y emiliiat and argellsnt e wre it ato@aRdbl ens.  As

a result, the present inventors have acconplished the present invention by
usi ngtG casmterdgarai rantd) 9 & @redessh Kpedreducindherghme.

;e3ewt, j F6| TUFr PROCESS FOR PRODUCI NG THE SAME Technical Fiel d fﬂlﬂlgﬂ@ﬂmmmﬂﬂmﬂ

Background Art
Every cream, for example, whipped cream used in such

as cake and parfait and filling cream used in bread as

15 filling, is usually a foaming oil-in-water type emulsion
prepared by stirring a homogeneous oil-in-water type
emulsion which comprises fat, protein, sugars, emulsifier,
water, stabilizer, flavor and so on while aerating. 1In
recent changes in food culture, a trend toward light

20 texture is just as valid for foaming oil-in-water type
emulsions, that is high overrun. JP 2 -128644 A has
proposed a foaming oil-in-water type emulsion excellent as
filling and topping materials for confectionary and bakery,
cooking materials and so on, which has improved shelf life,

25 suitableness on the circulation and good taste and is



reduci ng significantly an anount of total proteins. 20 That is, the first
aspect 'of the present invention is a foamng oil-in-water type emnul sion
conprising fats and saccharides as main conponents and containing from 30
to 55% by weight of total solid nmatters, wherein a content of
casein-containing proteinis fromO0.05 t® 0.8%by weight in 25 terns of the
solid matters in the emul sion and, 3 concurrently, a content of total
proteins is fromO0.05 to 0.8%by weight in ternms of the solid natters. The
second aspect is the foamng oil-in-water type enul sion according to the
first aspecdxceuipdigt NMrhee+ e Prdnt cdleapke aret @it owfaidtresistehes in
the foamng oil-in-water type emulsion is within the range from0.4 to 1.2
Vim The thid# asRersifpidderd@ardngsdidsf i niyRtevetHpe. emdwéedr Acgs di ng
to the first or second aspect, wherein overrun of a foanmed matter of the

foam ng oi Ixidh e &F riry REareTBH B Wb | $o FFOM 2501 3@ 1 Card®@Ouh B8 A @ UE 1rhle aspect

is a process Tor producing a foamng oil-in-water type enulsion conprising
fats and sa&p]_t@gi%&;] t j onefl s L B COyR& | 84 gL disi ng
30 to 55% by wei ght ot?S3to al%ﬁﬁpﬁitgﬁ,reﬁergi n C@SEIgI’I-COI’It a;lsni ngéI

protein is used .in f 0. t % I I ernms of the
solid E?rattelr%mg#aén%glrﬁ%{]&r)#ggrﬁ‘%)ﬁpt%%%lg%rgéo?% n%ﬁ%%/%%cg ald%]& anount of.
0.05to 0.&~4Q%weigh1 i,n terns of(%he soliqfnatters in thqjenulsion. The
fifth aspect? P& oD e S ROt P 10T Hef 50t HASR i wherein the fat
particles in the enmul sion 20 are processed so that their average particle
di aneter i SHRMIER I?A?féé""ﬁlﬁm 0.4 to 1.2 Vim Best Mde for Perform ng
the Invention The foam ng oil-in-water type emul sion of the present 25

i nvention conprises fats and saccharides as the main 4 conponents,

contains 30 to 55% by weight of total solid
: Disclosuré of Invention

10 An object of the present invention is to provide a
foaming oil-in-water type emulsion having extremely short
whipping time and excellent heat-resistant shape retention
yet showing high overrun, more specifically from 250 to
400% overrun, and a process for producing the same.

15 - The present inventors have studied intensively to
solve the above problems. As a result, the present
inventors have accomplished the present invention by using
a casein-containing protein in a specific amount and
reducing significantly an amount of total proteins.

20 That 1s, the first aspect of the present invention is
a foaming oil-in-water type emulsion comprising fats and
saccharides as main components and containing from 30 to
55% by weight of total solid matters, wherein a content of
casein-containing protein is from 0.05 to 0.8% by weight in

25 terms of the solid matters in the emulsion and,




matters, contains 0.05 to 0.8% by weight of casein containing protein in
ternms of the solid matters and, concurrently contains 0.05 to 0.8% by

wei ght of total 5 .proteins in terns of the solid nmatters in the enul sion.
Exanpl es of fats of the present invention include one or a mxture of two
or nore of animal and plant fats and hydy ogenated fats thereof and

chem cally- or physically processed matters thereof. Exanples of such fats
i nclude 10 animal and plant fats such as soybean oil, cottonseed oil, corn
oil, safflower oil, olive oil, palmoil, rapeseed oil, rice bran oil,
sesane oi | cJnek eRitlly,CQoc @it il oaldBal kadteliny lis caeao mid5 tw | k fat,
lard, fish oil, whale oil, and hydrogenated oil thereof, and processed fats

(having a 1o gehdy N REINt rAlQ#nsl D ft @D @o 19U s dract imatstaid |
interesterified 6il and so on. Exanples of saccharides of the present

| nvent i on_LAGlAS I RARACHNAIES 1 10 ARALEN AL A Aliieling

dextrin, starch syrup an o on. Specifically, "as the 20 nonosacchari des,
I

t here are, tfooq:ﬂensgi%q:e,aﬁ%e%osqqhefrr q]crf %&F’ﬁ%?ﬁﬁﬂ&%e Bh et N,

Exanpl es of "t he oli'gosaccharide usually i nc I saccharides to

hexasacchar.i . and,, .specj f.i cally,- there ar.e,_.for ] r
mal t ose, | z?éf%%é: p(arr’ézﬁ‘éﬂ(?sse,l qihté/otfrolagnsengaﬁodﬂsolnorvd%gggﬁ%c ezrgﬂes%?ﬁlpl es of
sugar al cohol s include sorbitol, nmaltitaol, 5 manni tol, .erythritol
xylitol, olliSqdddddmariide LANEShAiTOT & d-rl - 2THER f oé[&i%githdil%& i4FR&G®er type
enul sion of the present invention conprises fats .and sacchari des t he
main 5 conpéndiies f&rﬂ‘%toa}ilﬁsmﬁrvﬁtéﬁr%p(we VP 108 FETYT %Ch to 55~
by weight, preferably by 40 to 55% by wei ght of total sa%{d tters. Wen
the total Fit oo Seedng! mlResity WHeLSHEY QAURETWhP by i giRd matdhsF
retention at the optinal foaned state tends to be deteriorated. Wen higher
10 t han 55-ofhyheeifgaming eidminswden Sure e 15EEM & bitdr ot ei ns
used in the present invention '

10 400%. The fourth aspect is a process for producing a

foaming oil-in-water type emulsion comprising fats and
saccharides as the main components, said process comprising-
~using 30 to 55% by weight of total solid matters, wherein
casein-containing protein is used in an amount of 0.05 to
15 0.8% by weight in terms of the solid matters and,
concurrently, total proteins are used in an amount of 0.05
to 0.8% by weight in terms of the solid matters in the
emulsion. The fifth aspect is the process according to the
fourth aspect, wherein the fat particles in the emulsion

20 are processed so that their average particle diameter is

within the range from 0.4 to 1.2 um.

Best Mode for Performing the Invention
The foaming oil-in-water type emulsion of the present

25 invention comprises fats and saccharides as the main



include proteins derived frommlk, defatted mlk,. sweetened condensed

m | k, unsweetened condensed m |k, whole m |k powder, skimmlk powder,
butterm |k, butterm |k 15 powder, whey, whey powder, casein, casein sodium
| act al bumi n, fresh creamand so on, and al so include proteins other than

m |k protein such as egg protein and soypean protein. As egg protein, there
are liquid or dried yolk, white and whole egg, as well as single (sinple)
20 protein isolated therefrom for exanple, oval bum n, conal bum n,
ovonucoi d, ovogl obulin and so on. Exanples of soybean protein include
soybean m ldompleiatted csaybehns f30ute £bndensedi gloybeantptal espligoybean
protein isolate, defatted soybean m |k powder, soybean protein hydrolyzate

25 and so afattefs Fxeswt£bnof0 coSetd-CoBY ab i wgi i ot 6F Ncalsedntn the present
invention include total mlk protein obtained by defatting and

ultrafiltraidin{mg Hléeaiw/ Di €85Rs "o ANEh E3SE1 14 SR £ 904G ned from
mlk by acid precipitation by 5 addition of an acid or by lactic

fer ment at i g, ARekdn Oy REGSE PIdt0 oS bio 26034 1199 9E1gLANet E5rgel cf um and

so on. As the protein used In the present Invention, an above-nenti oned

proteig isnﬁ*?fgtd%i.‘f%’i“ﬁyﬁ%eﬂﬁ &F %&%&f{d.xﬁé@efé‘?'%%ﬁ% SRPLDI o Rf proteins

in the foa er type enulsion 1s w hé range from 0. 05

to 0.8% by weig i e o] e sol,i ers. . se 0 | ow t he | ower
limt, a |arger }Eaﬁée#%%eeg gﬁ t]igac’%% %fa#é?eé@ ‘%éserlriéshr}‘{leelﬁ, i %ﬁ“b@%(g%e%ne
decreased overrun. .Then, ape retention_at fhe opti foaped state tends
to be 15 déterd JHHGHe I?\Frc\-a‘”}é)% ¥F Syt P HR e:?nc:i Fﬁ?r}tlgi%ra i ppi ng
time is resulted, and shape retention at the optjjyal state tends to be

det eri or at 3’&"}"?‘?9 '?C? it%d ecﬁ"r‘%ﬁt? ) ?lﬁemjsg?ljeﬂg'ss% YWPRES ot by

casei n-containing protein wthin the rag%s fromO0.05 to 20 0.8% by weight
in terns ofPHMELIIAT PHe%et sthefRe basdH PRI 2 ¢ nIeh ozt irclide uded in
the total proteins. Wien an anount of casein-containing protein is bel ow

the 1*her |3minal andgijanbviattyesydi tat| obheantell i cotisenierd aklch

causes decreased overrun. Then, shape retention at
corn oil, safflower o0il, olive o0il, palm oil, rapeseed oil,

rice bran oil, sesame oil, kapok o0il, coconut o0il, palm ..
kernel o0il, cacao o0il, milk fat, lard, £fish oil, whale o0il,
and hydrogenated oil thereof, and processed fats (having a

15 melting point about 15 to 40°C) such as fractionated oil, -
interesterified o0il and so on.

Examples of saccharides of the present invention
include monosaccharides, oligosaccharides, sugar alcohols,
dextrin, starch syrup and so on. Specifically, as the

20 monosaccharides, there are, for instance, glucose, fructose,
mannose, xylose and so on. Examples of the oligosaccharide
usually include from disaccharides to hexasaccharides, and,
specifically, there are, for instance, sucrose, maltose,
lactose, trehalose, maltotriose and so on. Specific

25 examples of sugar alcohols include sorbitol, maltitol,



25 the optimal foaned state tends to be deteriorated. When 7 higher than
the upper linmt, whipping time tends to be longer. An average particle
di aneter of the fat particles in the foamng oil-in-water type emrul sion of
the present 5 invention is preferably within the range from0.4 to 1.2 Eun,
nore preferably within the range fromO0.§5 to 1.1 wn still nore preferably
within the range fromO0.7 to 1.1 Vim. Exanples of neans for adjusting an
average particle diameter of the fat particles include a high-speed rotary
10 stirring and dispersing nmachi ne such as honom xer, Shurflo, Silverson
mxer, an Wa{ASQN C S fiar, suph @l UdTadeid@ihafi el Kasidls pgssur e
nozzl e emul sifier (honbgenizer). The much smaller the average particle
di aneter ofsdhg 15 fat particles, the longer the time is required to whip.
Contrary, too |l arge average particle dianeter decreases overrun, and shape
retention at thenQbtidil JPURL AR dLHd Sl ARhPId OMHE Dr bty er age
particle diameter as use n the present Invention refers to a particle
di ameter carr, i 50% ti.v [,Sit{ ' ' ns of
VAN QS R0 Yo B ga&ﬂﬁgéeég%gyoqhé Td £

particle difaneter volu IS a val ue neasur aser scattering
particle size distributipn analyzer A500, manuf.act ur ed. by, Hor i L Ltd.).
25 Pr ?* er atﬂ%}‘}poﬂ?é“tfsofrﬁdﬁé:o&rﬁ@i% \ﬁé{c’e iR i e quckbﬁleo%ds t%oenq?)arlensent

i nvention has shaort whipping tine d qQverr.un om 0 400. for a
foani ng i nst% drem>? tk}Yer“Ee]éﬁ'bt'bé% & Yy c&tfi% Ltl%/ﬂ%elge}%tsi Cfﬁe bat ch
type is nore effective in the termof short whipping tine in the present 5
i nventi on. Il is matd a3t ch Whgke theitriel IGRaHEE Hosatithi xer,
Kant o- m xer and so on. Exanples of the continuous type include Wip naster
FT40 ( manufmeditigrsd I8 YawsthEiRsbt3th ob wakaht, mhanrse MetemBiomr at the
(manuf actured by Ai cohsha Manufacturing Co., Ltd.) and so on. 10 The

f oam ng oi loxtrimge: efoamgsk stratisitands thoprdafeniqnatant i orhem haher

whi ppi ng ti nme about 40 seconds to 2 mnutes, while the whipping tine of
convelt i onalhdrodfithdpwiveightwaterenrmpe tndsittndd dedrmassininutes to 5

m nutes. The overrun of a foanmed matter is preferably 250 to 15 400k and
nore preferably EXéhgles3€E drotedaises afsddal cvheoveresent aidverdtion i ght
texture of interest cannot be obtained. In case of too high overrun, shape
retention atndhgieopPrdtdidoaimed wddtfrdrenslisl k,0 defaefeat inot Bt ed.  When

produci ng the foamng oil-in-water type emul sion
‘sweetened condensed milk, unsweetened condensed milk, whole.
milk powder, skim milk powder, buttermilk, buttermilk

15 powder, whey, whey powder, casein, casein sodium,
lactalbumin, fresh cream and so on, and also include
proteins other than milk protein such as egg protein and
soybean protein. As egg protein, there are liquid or dried
yolk, white and whole egg, as well as single (simple)

20 protein isolated therefrom, for example, ovalbumin,
conaibumin, ovomucoid, ovoglobulin and so on. Examples of
soybean protein include soybean milk, defatted soybean
flour, condensed soybean protein, soybean protein isolate,

defatted soybean milk powder, soybean protein hydrolyzate

25 and so on.



20 of the present invention, a synthetic emulsifier that have been used
conventionally, such as lecithin, nonoglyceride, sorbitan fatty acid ester,
propyl ene glycol fatty acid ester, polyglycerol ester of fatty acid,
sucrose ester of fatty acid, may be used. 25 In the foam ng oil-in-water
type enul sion of the 9 present inventign, it is preferred to use various
salts, and preferred to use alone or in conbination of two or nore of
hexanet aphosphat e, di basi c phosphate, sodiumcitrate, polyphosphate, baking
soda and so on. 5 In addition, if desired, a flavor, a colorant and/or a
preservative nayEbsmpbes.ofheapsdeessntoinpi@dped @it heséqaih Nghe
oil-in-water type enmul sion of the present invention nmay be perforned in a

manner of pseskEh o LRaVENbh ONNd1 ed&ardt SPeri { k CpLXLEDh EoBPaihed will be
illustrated hereinafter. Each raw material is pre-enulsified for 20 m nutes

at 60 to 7Q§‘ef@t@9f§@rﬁz¥&rui§ryﬁfﬁt§§t%%@'ﬁixﬁi’iﬂgaﬁg)‘%ﬁ”?ﬁr%i agglyt hen,
i f necessary, honogeni zed under conditions of. /70 to 250 Kg/c ?a
honogerii z L SiAIS el s fyy j Nt)s 4T ial, is then
pr ocgssed %%iéh#t%d%% enpe?%t%#%g(ﬁﬁiigwhée%le%fﬁ?%%gﬁgeb again
d di 4 : [,coP f b 24 h
under gondiJdons o JP 10 250y Kalsr? . conl el ALk 2080, T Lq AOUL, 24 hour s

Honogeni zat1 on may be per ef ore or er o i zation
or may be two-site ification in 20 conbination of, both. There are two
met hods of %%‘?lap |a§#§ngr#9ér ‘%‘3&%1%#@ REHEIEY i Par SR IR AR CTO ¥t i ng and
di rect heating. qﬂgies of an iq%%rect heatiqg agparatus,include, but not
limted to, APVI%(a > (RERF G Ut R nth e pee Sehls BBV MetRR acdired by APV
Co.. Ltd.),%glLkﬁ sterilizer 10 (manufactured by Cimaty Package Co.
Ltd.), StordPHiehtiRediRrcteeris gl actiowares, Stlorks mRrRESS TRV ry
Systens Inc.), Contherm scraped surface UHT sterilizer (manufactured by
‘Tetra pak Athak it arpyntaf Foeins Bdanpre stoiningioidktinreat i ng
sterilizer include UHT sterilizer such as UHT Sterilizer (manufactured by
| WAl TEhgi né&@tierg pra andeian diy wiggeim 2he oranderfrdon d. (ratraufdcdr ed by
Tetra pak Al fa-Laval Co. Ltd.), VTIS sterilizer (manufactured by Tetra pak
Al f a- Laval bop.waitght) i Carmpart e stalid sttt manufactaass df belgear Co. .
Ltd.), Paralyzator (manufactured by Pash and Sil kevogue Co. Ltd.) and so
on.. Any appes diavemfl imtism reayl dmeyears edrer dgeamd esi dbe Heraatadt ers t he
present invention will be illustrated in detail by Exanples. However, the
- foll owi ng Eeyiltes],amhingt cnnsds kit dendddridvdiuspi riierdf dpHresent
invention. It is noted that all the "parts" and "% are by wei ght.

Par ti cul ar Inatdrt ignes Wit Wptsiad NFddald yars ndd @ddid i on of
additives or enulsification in which an oil phase is add to an aqueous

phasa 3r t ke mguesstqhaser cald 30 dhrOidhPhasmhawul Ghitot Rshddsmi ted. by
the foll owi ng Exanples. Results were eval uated according to the Toll ow ng

25 met hods whiphli gl )t i AR NG 1R g, ! IdFR teh AN MG At ORI MBle foamed
state for 500 g of" a foam ng oil-in-water type enul sion by whipping with

- Kenm x ( maRyaeiir ed s Al ha Manhyagdurdng Lp., Ltd., type: 302-E-004)
at scale 5 (rate 5 at 240 rpm. ' '

In addition, concurrently, it is necessary to contain
casein-containing protein within the range from 0.05 to
20 0.8% by weight in terms of the solid matters. The casein-
containing protein is included in the total proteins. When
an amount of casein-containing protein is below the lower
limit, a larger average particle diameter is resulted,
which causes decreased overrun. Then, shape retention at

25 the optimal foamed state tends to be deteriorated. When



(2) overrun: [(rmass of an oil-in-water type emulsion in determ ned

vol une)-(mass of foaned matter in determ ned volune)] . (mass of foaned
matter in determ ned volunme) x 100 10 (3) shape retention: fineness of a
fl ower-shaped foaned matter after 24 hours standing at 15C on a scal e of
4-point scale. A good B: slightly good 45 C. slightly bad D. bad
(inmpractical) (4) texture: evaluating the state of texture sinultaneously
with the evaluation of the shape retention on a scale of 3-point scale. 20
~ excellent O good x bad (5) syneresis: evaluating the state of syneresis
si mul t aneousi ghat t thahetley ahpiod t oDigit | heh shiepegr einvet tend25torva scal e of
4-poi nt scal e. 12 - not occurred -+ slightly occurred + occurred ++
consi der abl yoggerrred 5 Exanple 1 To 12.0 parts of hydrogenated coconut oi
and 12.5 parts of hydrogenated pal mkernel oil were added 0.1 parts of

lecithin and 0. ypagySr&be sgéﬁtiéne @Y%t €&F ab £ e (ﬁgf\%éféyéf@s byn Kao

Corporation, trade nanme:” Emasol S-10F) and the resultant™ m xture was

part of casey s%“ﬁﬁﬁ%%ﬁ%ﬁ?ﬁ%%ﬁ?'eﬁf%y%mn%% R N
M £ Sub? o - RAGERGE 8%%'15‘5?%%%%9& A tentdie choi 6% fart-4rfoq) um
54, 28 part ST ERSFETRb B opl “aﬂtﬁ%uﬁ%iée" b""ka%es"d 1 S5 Phace |
and aqueous phase were stlrred with a homom xer for_at 65C for 30 m nutes

to conduct FHER PR SeFRRLY i whth i dt i erARIRrF 791 ¥ Dyt @i+ ektMheat i ng at

145C for 4 secom_
Examples of means for adjusting an average particle-

diameter of the fat particles include a high-speed rotary
i0 stirring and dispersing machine such as homomixer, Shurflo,
-Silverson mixer, an ultrasonic emulsifier such as
Ultrajetter, Dispersonic, pressure nozzle emulsifier.
(homogenizer).
The much smaller the average particle diameter of the
15 fat particles, the longer the time is required to whip.
Contrary, too large average particle diametef decreases
overrun, and shape retention at the optimal foamed state
tends to be deteriorated.
An average particle diameter as used in the present
20 invention refers to a particle diameter corresponding to
50% of cumulative distribution in terms of particle
diameter volume, which is a value measured by laser
scattering particle size distribution analyzer (LA500,
manufactured by Horiba, Ltd.).

25 Preferably, the foaming oil-in-water type emulsion of



with UHT Sterilizer (manufactured by | WAl Engineering System Co. Ltd.),
honogeni zed at honobgeni zi ng pressure of 25 100 Kg/cn2, and inmedi ately
after that, cooled to 5C '13 After cooling, the resultant emnul sion was
aged for about 24 hours to obtain a foamng oil-in-water type emul sion
(total solid matters: 45.6 by weight, tgtal proteins: 0.55 by weight,
casei n-contai ning protein: 0.55% by weight, average 5 particle dianeter
0.55 ~.un). The emul sion was eval uated according to the above whi pping

nmet hod. Exanple 2 To 24.5 parts of pal mkernel oil were added 0.1 part of
lecithin a%eog%e%@ntt A veinfaldrt G GhHERoghigeriinde ththe( Ml ioveiruned by

Ri ken Vitamn . Ltd., trade nane: Enul see M5), and the resultant m xture
vas stirred g PIERPYE A0l | AR AdclaibiMridthamekt,0 thivdes dtfe sugar,
0.3 part of casein sodiumL (manufactured by San-Ei Gen F.F.1., Inc., 15

casei n- cont ai.nh.n r.otej )1, Rﬂ?& of t (: f3 by
M t subi shi fo%é:g@z}a]k%y%oeoé?dgjoc?&}rlzﬁ@é% . rédgn?z;%g{e %%‘:%(;cr(gl) , 0.1 l%;trntgﬂge?.

3001 um hexapslapesPhal ¢,and 4,02 P00 B0 P Sdarsie tiosalauhd ¢

57.58 parts er 'to prepare an aqueou e above ol l and

20 phase . i rred with.a homon t jutes t
condut b dPRAT NP i T L DA SO oy il REARR o 14sc
for 4 ds with UHT Sterili tured by |\WA_ Engi neering Syst
Co Ltd ), PRBRSGEAIIEF S IOe G e e AP Ry P B 25 and,

imedi ately after that, cooled to 5C., After cooliqp, 14 t he resuyltant
emul si on WESTEGERONS taRGL oA UesL MR iR Mastte th o 4% AMat Fa Gt nehder type
emul sion (total solid matters: 42.3% by weight, total proteins: 0.27 by
wei ght, caddioshso fositsiahy Gor-otldidh:y & BUEXSMHN0  IpayHFe e el e

di anmeter: 0.80 Eun). The emnul sion was eval uated according to the above

whi ppi ng métilnehshex Mapivg s the irm Spar tlddf) AR Ggerfdt-ed pal m mi ddl e
melting point~oil and 12.0 parts of palmkernel oil were added.0.1 10 part
of lda®ithin and The? feamting csidrin-ava teon dstrea reatud e i dihe ergsentao
corporation, trade nane: Emasol S-10F), and the resultant m xture was
stirred to ipvenariomcan hapteasériphsinde firemalvu, 48.s®kquavdss tof 2l t ose,
0.3 part of 15 casein sodiumL (manufactured by San-Ei Gen F.F.I., Inc.,
casei n- containitgegs ,prafidian the- whibpimartined egorotdntibial paramiofg sugar
ester (manufactured by M tsubishi-Kagaku Foods Corporation, trade nane:
S-570), 0. biparin-gfateaditypdeaiid o siphaioend Gilitpey tiso & miakitegs soda

wer e
The overrun of a foamed matter is preferably 250 to
15 400%, and more preferably 270 to 370%. 1In case of too low
overrun, a fluffy light texture of interest cannot be
obtained. 1In case of too high overrun, shape retention at
the optimal foamed state tends to be deteriorated.
When producing the foaming oil-in-water type emulsion
20 of the present invention, a synthetic emulsifier that have
been used conventionally, such as lecithin, monoglyceride,
sorbitan fatty acid ester, propylene glycol fatty acid
ester, polyglycerol ester of fatty acid, sucrose ester of
fatty acid, may be used.

25 - In the foaming oil-in-water type emulsion of the



20 dissolved in 46.18 parts of water to prepare an aqueous phase. The above
oi || phase and aqueous phase were stirred with a honom xer at 65C for 30

m nutes to conduct pre enulsification, and then sterilized by direct
heating at 145C for 4 seconds with UHT Sterilizer (manufactured by 25 | WAl
Engi neering System Co. Ltd.), honpgeni zed at 15 honogeni zi ng pressure of
200 Kg/cnR2, and, immedi ately after that, cooled to 5C. After cooling, the
resul tant enul sion was aged for about 24 hours to obtain a foamng oil-in
wat er type emulsion (total solid matters: 52.1 by weight, 5 total proteins:

0.39 by weighéseststhverbidnj NiBgiprpteforrod2to byssevrghiouavesnge, particle
dianeter: 0.46 dnm). The enul sion was eval uated according to the above

whi ppi ng Meif@dor&XerPéE #o 18sd0a2dné HAris Sbmpohat K&ANGE Ovd ¥Brfopdded

0.1 part of lecithin and 0.2 part of sorbitan nonostearate (nmanufactured by

Kao cor por af } ; S = 10F r Nt ; re was
stirredptoaiﬁgggﬁiﬁgﬁg%@§§%%%§%? ?%bié%geg?égﬁ?%ﬁgé,§€§i%ﬁp%}?£§% " mal t ose,

0.3 part ofp& 6§§E§@égnéﬁé§@@g$§&%u5§g Y g@p-Ei Gen F.F.1.,.Inc.,

casei n-contal ni'ng otern art of sugar ester (manufactured by

M t subi shi - Kagaky F por at | ad ... S-b7 0.1 part,of sodium
hexane aphosphat%né%%ggtﬁgﬁ?ol€a¢$£%¥é%hk$ngﬂgﬁﬂﬁ’W%ré?%ﬁ%%%ﬁv% {%r5§.58
parts of t epare_ an_agueous phase. The above oil phase and aqueous
phase mergﬂéfl??ékéﬁﬁéél%F%g%% f3&F at 65C for 30 minutes to conduct

pre-enul sificatign, and then_sterilized by direct heatipng at 145C for 4
seconds with UHT % REQTETT 7A9T (MEMIHSERYr ERe ?W@ﬂgEﬁﬁﬁ#&ﬁﬁW?ﬁF%WstenlCb.

16 Ltd.), and then honpogenized at honogeni zi ng, pressure of 200 .
type emulsion of the present invention may be performed in

a manner of producing conventional cream. Specific example

10 thereof will be illustrated hereinafter. Each raw material
is pre-emulsified for 20 minutes at 60 to 70°C (a homomixer
is used as an emulsifying equipment), and then, if
.necessary, homogenized under conditions of 70 to 250 Kg/cm?®
(a homogenizer is used as an emulsifying equipment). The

15 material is then processed with ultra high temperature
(UHT),. thereafter homogenized again under conditions of 70 -
to 250.Kg/cm?, cooled, and aged for about 24 hours.
Homogenization may be performed either before or after of
sterilization, or may be two-step emulsification in

20 combination of both.

There are two methods of ultra high temperature (UHT)
sterilization: indirect heating and direct heating.
Examples of an indirect heating apparatus include, but not
limited to, APV plate-type UHT treatment apparatus

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



Kg/cn2, and inmmediately after that, cooled to 5C. After cooling, the
resultant emul sion was aged for about 24 hours to obtain a foan ng
oil-in-water type enmulsion (total solid 5 matters: 39.4 by weight, tota
proteins: 0.27 by weight, casein-containing protein: 0.27 by weight,
average particle dianeter: 0.81 Eun). Thg enul sion was eval uated according
to the above whi pping nethod. Exanple 5 10 To 24.5 parts of pal m kernel oi
were added 0.1 part of lecithin and 0.2 part of sorbitan nonostearate
(manuf actured by Kao corporation, trade. nane: Emasol S-10F), and the

resul tant mMpdmiLad@ered i by edl1fa Py CPAERaGE @bl PHASE, d8ofRi deohigpthis,
10.0 parts of mal t ose, 0.3 part of casein sodiumL (manufactured by San-Ei

Gen F.F. 1. st EASEL N FOTh AT AOt RFOG Y Fiodk ﬁo@dp@rﬁa%yss@@fe ster
(M tsublshl gaku Foods Corporation, trade nane: S-5 , 0.1 part o

sodi um hexaye, # q§&@@ﬂgfﬁngcpéggdpgﬁffgéeagﬁase fpg wer e dissolved in

64.58 parts of Water to prepare an agueous e above oil phase and

agueous pha 5 0, mnutes to
conduct pre-e H¢¥a?¢%%§égﬁyw%%€r$ﬂggﬂgg%€lI%%%df é%dq#%%t H@% %% %t 145C
for 4 eco S ril manuf ac ured b i neering
Syst e %%PB & ﬂ % rg‘?10 +i%?%ﬁ bﬁéé%%%e 200 Kg/cng,
and |nned|atel fter that, cooled to 5C Aft l i n resul t ant

enmul si on wadt 39r & taSZ4U}F1%L§Ee1fJol%°E%| ]g%‘?ﬁ‘g‘@e%kh’yle\*i\%t er type
emul sion (total soljd matters: 5 34.7 by melght total proteins: 0.27 by
wei ght, cadetFiRM i T 1Rt e n: L 2)7' P siet 2 L omvet gl bE8% i cl e
dianeter: 0.90 Wn). The emrul sion was eval uated according to the above

whi ppi ng meftrniaeswred by TatmmiRak Alfaslayal Somdbidel iWHSbl e 1. 10

Table 1 Exanple
sterilizer (manufactured by Tetra pak Alfa-Laval Co.. Ltd.),

10 Lagear UHT sterilizer (manufactured by Lagear Co. Ltd.),
Paralyzator (manufactured by Pash and Silkevogue Co. Ltd.)

and so on. Any apparatus of them may be used. .

Examples

15 Hereinafter, the present invention will be illustrated
in detail by Examples. However, the following Examples are
not construed to limit the spirit of the present invention.
It is noted that all the “parts” and “%” are by weight.
Particularly, it goes without saying that orders of

20 addition of additives or emulsification in which an oil
phase is add to an aqueous phase or the aqueous phase is
add to the oil phase would not be limited by the following
Examples.

Results were evaluated according to the following

25 methods.



1Exanpl e 2Exanpl e 3Exanpl e 4Exanpl e 5whi pping tinel' 30"50"39" 44" 53" overrun
(~).272310268329380shape AAAABr et ent i ont ext ur eOQPQVOOsyner esi s-+-+particle0. 5
50. 800. 460. . 810. 90di anet er Conparative Exanple 1 To 12.0 parts of

hydr ogenat ed coconut oil and 12.5 parts of hydrogenated pal m kernel oi

were added 0.1 part 15 of lecithin and @12 part of sorbitan nonostearate
(manuf actured by Kao corporation, trade nanme: Emasol S-10F) and the
resultant m xture was stirred to prepare an oil phase. Aside fromthis,
20.0 parts of sugar, 0.03 part of 18 casein sodium L (manufactured by
San-Ei Gen F.F. (1) lWitipp Ga$ et fin€ONt Bhdi 1) Pt &Frd ) opPida PaFdadd sugar
ester (manufactured by ﬁftsublshl-Kagaku Foods Cor poration, conmerci al

nane: S 57Qpaih lPRrio®fy sodi A oahii@ et ephospied e @tk Gl Pa8d 19§

baki ng soda were dissolved in 54.85 parts of water to prepare an agueous
phase. The abqye ofl Iﬁﬁﬂ:aﬂﬁﬁﬂﬂﬁaPaﬂﬁ ' . Wwth a

honmom xer -at %F%rg%rwjgg?%%]ut es to conduct %ﬂ%ﬁgﬁ%}g&;tl on, and then
sterilized i heat i ng 0 C.W UHT erjli n ured
by | WAl En5@%&#%#%?%§%§é%?@baﬁfiﬂl#:(ﬁ'f%é%léﬂgﬁﬁhg#lH%%%E%E?zg%ﬁ%%
honog iZigngLﬁ sure of 200 Kg/cn2, and immedi ately after that, cooled to
5C. After 1 gqu e resultant enul sion was aged for about 24 hours to
obtain a foaming oil-in 15 water type emulsjon (total solid matters: 45.1
by wei ght , ot &l (4 STEATRIN D OBaR itk it O LBt AR S DB E Bh: . 03
vl uat od At G ATARP S HBUAIG (R 5154 TRAMAL M) oo S Bt
eval uat ed h e i . rat't le 2
To 12.0 parts of hydrogenated coconut oil and 12.5 parts of hydrogenated
pal m ker nelvagiumenelr e- adubes @ f1 fsramed matter in determined volume) x

100
10 (3) shape retention: fineness of a flower-shaped
foamed matter after 24 hours standing at 15°C on a scale of
4-point scale.
A: good
B: slightly good
15 C: slightly bad
-D: bad (impractical)
(4) texture: evaluating the state of texture
simultaneously with the evaluation of the shape retention

on a scale of 3-point scale.

20 © excellent
O good
X bad
(5) syneresis: evaluating the state of syneresis
simultaneously with the evaluation of the shape retention

25 on a scale of 4-point scale.



of lecithin and 0.2 part of sorbitan nonostearate (manufactured by Kao
corporation, trade name: Enasol S-10F) 25 and the resultant m xture was
stirred to prepare an oil | g phase. Aside fromthis, 22.0 parts of sugar
4.0 parts of skimmlk powder, 0.2 part of sugar ester (M tsubishi Kagaku
Foods Corporation, trade name: S-574), O4d part of 5 sodium

hexanmet aphosphat e and 0.02 part of baking soda were dissolved in 48. 88
parts of water to prepare an aqueous phase. The above oil phase and aqueous
phase were stirred with a honom xer at 65C for 30 m nutes to conduct pre
enul sification, andotheeacsieed i zed by direct heating at 10 145C for 4
seconds with UHT Sterilizer (manufactured by |IWAl Engi neering System Co.
Ltd.), honpgenized gt ;iBaRDYEB-ELRGeR €SSUre of 200 Kg/cn, imediately.
after. that, cooled to 5C "After cooling, the resultant enul sion was aged
for about 24 hougs,beuebkgin a foamng oil-in-water 15 type emulsion (total
solid matters: 49.8 by weight, total proteins: 1.48 by weight,

casei n-containing,p LR; L.ght, average particle diameter: 0.60
dun). The enulsigﬁ %géggggrégigdgéggg?ggng to the above whi ppi ng nethod. 20
Cbnpargtive Exanple 3 To 12.0 parts of hydrogenated coconut oil and 12.5
parts of hydrogenated pal mkernel oil were added 0.1 part of lecithin and
0.2 part of sorb'taT nonost ear at e (manufactured by Kao corporation, trade
name: EnasoFxéyﬁ%ﬁ) 25 and the resultant mixture was stirred to prepare an
oi | 20 phase. Asi?g romthis 20.OP8arts of sugar, 0,3 part of casein
sodi um L (manuf abPuf8dObh2sha- ef rEdregenpted) geconphseih- eBAt 4ZnPng

protein 91~), 0.2 gart of sugar ester
parts of hydrogenated palm kernel oil were added 0.1 parts

of lecithin and 0.2 parts of sorbitan monostearate
10 (manufactured by Kao Corporation, trade name: Emasol S-10F)
and the resultant mixture was stirred to prepare an oil
phase.
Aside from this, 20.0 parts of sugar, 0.6 part of
casein sodium L (manufactured by San-Ei Gen F.F.I., Inc.,
15 casein-containing protein 91%), 0.2 parts of sugar ester
(manufactured by Mitsubishi-Kagaku Foods Corporation, trade
name: S-570), 0.1 part of sodium hexametaphosphate (0.1
part) and 0.02 part of baking soda were dissolved in 54.28
parts of water to prepare an aqueous phase. The above oil
20 phase and aqueous phase were stirred with a homomixer for
at 65°C for 30 minutes to conduct pre-emulsification, and

then sterilized by direct heating at 145°C for 4 seconds

with UHT Sterilizer (manufactured by IWAI Engineering

System Co. Ltd.), homogenized at homogenizing pressure of

25 100 Kg/cm?, and immediately after that, cooled to 5°C.



5'(naanactured by M tsubi shi - Kagaku Foods Corporation, trade nanme: S=570),
0.1 part of sodi um hexanet aphosphate and 0.02 part of baking soda were

di ssolved in 54.58 parts of water to prepare an aqueous phase. The above
oi | phase and aqueous phase were stirred with a honom xer at 65C for 30 10
m nutes to conduct pre-enulsification, amrd then sterilized by direct
heating at 145C for 4 seconds with UHT Sterilizer (manufactured by | WAl
Engi neeri ng System Co.. Ltd:), honobgenized at honobgeni zi ng pressure of 50
Kg/cn2, and inmmediately after that, cooled to 5C. After cooling, 15 the

resul tant eqftest abyBbn@dethd Of e ADDEEN 24eMOLE Bort WDt BGed af 0 adb gt 24

oil-in-water type enulsion (total solid. matters: 45.4 by weight, tota
proteins: ChAfrdYr Y HH in CRASE din Nt S T N ©d 21 typd. edubyidei ghdtal
average particle dianeter: 1.40 Vim). The enul sion was eval uated 20

accordi ng 19, ifig RDONE i PPI 6P BRLNCLyH COPRSE A1 | Vo EXBP] €0 4599 Py, O parts

of pal mkernel oil were added 0.1 part”of lecithin and 0.2 part of  Sorbitan

Monost ear at uf : {,0N,nt : = JOF) 25
and stirr eﬁ%%&%?’epcg%eé%%d%l t pﬁasrgé)rﬁoéﬁékg{]d%'%%%?%gwg%%%%gog
mal t ose, 0.3 part. of .casei n sodi L (manuf actured, by San-Ei_Gen F.F. 1.

I nc. , %asei%g%]rﬁ]a‘? rﬁhr@n?#%‘f ‘ei(ﬂ'I g’%ﬂ“}’(o. 2 eolr?nllJ SX a"i’a%s?‘léafllf?r:jﬁ%%f actured
by M t subi shi - Kagaku Foods t.i . trade_ 5 . S-570), 0.1 t of
sgdi um hexdHet PhR eﬂé%%%aﬁﬁpﬁé ?fﬁ%f}h%é]ggga wer e éli ssol Vggri no

74.08 parts_of tg% to prepare an aqueous phase. The above oil phase and
aqueous pha@@lﬁ% tirred with a hormomi xer at 65C for 30 minutes to
conduct pre-enulsification., and then steri]ized. 10 by direct heating at

145C for 4 secondd 4f ¢ RINTiQF ipaerkerRgtiiatt Urete wATsh O shgp@elr i ng

System Co. Ltd:), and then honogeni zed at honogeni zi ng pressure_of 200 .
Kg/ cn2, andf raeh B yand t@r2 thaitt @boteepiic ATidfpenpogbytenidet he -
resul tant enul sion was aged for about 24 hours
10 (manufactured by Riken Vitamin Co. Ltd., trade name:
Emulsee MS), and the resultant mixture was stirred to
prepare an oil phase.
Aside from this, 17.0 parts of sugar, 0.3 part of
casein sodium L  (manufactured by San-Ei Gen F.F.I., Inc.,
15 casein-containing protein 91%), 0.2 part of sugar ester
(manufactured by Mitsubishi-Kagaku Foods Corporation, . trade
name: S-570), 0.1 part of sodium hexametaphosphate and 0.02
part of baking soda were dissolved in 57.58 parts of water
to prepare an aqueous phase. The above o0il phase and
20 aqueous phase were stirred with a homomixer at 65°C for 30
minutes to conduct pre-emulsification, and then sterilized
by direct heating at 145°C for 4 seconds with UHT
Sterilizer (manufactured by IWAI Engineering System Co.

Ltd.), homogenized at homogenizing pressure of 200 Kg/cm?,

25 and, immediately after that, cooled to 5°C. After cooling,



15 to obtain a foaming oil-in-water type enulsion (total solid nmatters:
25.2% by weight, total proteins: 0.27 by weight, casein-containing protein:
0.27 by weight, average particle dianeter: 1.15 Eun). The emrul si on was

eval uated according to the above whi ppi ng nmethod. 20 Conparative Exanple 5
To 29.5 parts of palmkernel oil were added 0.1 part of lecithin and 0.2
part of nonoglycerin fatty acid ester (manufactured by Riken Vitam n Co.
Ltd., trade nanme: Emul see M5) and the resultant m xture was stirred to 25
prepare an oil phase. 22 Aside fromthis, 30.0 parts of sugar, 0.3 part

of casein sk Uredyl el el 18 2sh DyaSadgdd 00 dbdut -24 IMurs to

casein-containing protein 919, 0.2 part of sugar ester (manufactured by

Mt subi shi -diagaiy SoadsnGog RO AL atd AR08 P dAMEsich O (BtaD dopagt of

sodi um hexamnet aphosphate and 0.02 part of Daki ng soda were dissolved in

39.58 part er r r e a . Jdh i d
oot S B el D PR ptue ShTSEndl S e ey o

aqueous phase were stirre utes"to

conduct pre-ge i 'ﬁgi'gﬁ! gpg . §d i 0 i eating at
145C for 4 Csae%%gnr?is&%m . er%%&ﬁg’efd '?‘rrr—é%nu g’f%:%%lgel’bgé‘f%g%ngi neeri ng
System Co. Ltd.),. hoppgeni zed at_honogeni zi ng pressure of 200, Kg/ cn2, and
e Bt o] Yo 1414 A ol 13 S At {RH BB (1 rSRNEEFRS el o on
was aged for_ about 24 hours to 15 qgbtain a foqgugg oi |l -in-water type

emul si on (tARANATERT FIeltierPOED HNIRPIRG JRtAedt al proteins: 0.27 by

wei ght, casein-containing protein: 0.27 by weight, average particle

di amet er: G¥RA{M)3 The enul sion was eval uated according to the above

whi ppi ng net hod. 20 Results of Conparative Exanples 1 to 5 are sunmmari zed
in Table 2. 23lo 12.5 parts of hydrogenated palm middle melting

point oil and 12.0 parts of palm kernel oil were added 0.1
10 part of lecithin and 0.2 part of sorbitan monostearate
(manufactured by Kao corporation, trade name: Emasol S-10F),
and the resultant mixture was stirred to prepare an oil
phase.
Aside from this, 28.0 parts of maltose, 0.3 part of
15 casein sodium L (manufactured by San-Ei Gen F.F.I., Inc.,
casein-containing protein 91%), 0.4 part of egg.yolk, 0.2
part of sugar ester (manufactured by Mitsubishi-Kagaku
Foods Corporation, trade name: S~570), 0.1 part of sodium
hexametaphosphate and 0.02 parts of baking soda were
20 dissolved in 46.18 parts of water to prepare an aqueous
phase. The above o0il phase and aqueous phase were stirred
with a homomixer at 65°C for 30 minutes fo conduct pre-

emulsification, and then sterilized by direct heating at

145°C for 4 seconds with UHT Sterilizer (manufactured by

25 IWAI Engineering System Co. Ltd.), homogenized at



Tabl e 2 Conparative Ex | e 1Conparative Exa | e 2Conparative Exa | e
3Conparative Exam | e 4Conparative Exam | e 5whi ppi ng44"4' 13"1' 20"3'

45" 55"t i meoverrun -

(~) 160180150365155shapeCCDDAr et ent i ont ext ur exxXXsyner esi s_+++++++particl elb5
.230. 601. 401. 150. 46di aneter Industrial Apgplicability According to the
present invention, it is possible to 5 provide a foanmng oil-in-water type
enul si on having extrenely short whipping tine and excel |l ent heat-resistant
shape retention yet show ng high overrun; nore specifically from 250 to 400

overrun, arkbriodeOPLSSy (e EOMI NP INKSAE., and] CrieMBateld faFridng

oil-in-water type enul sion conprising fats and saccharides as nmain

conponent s Jngk oL du NG, F5RM S a3Q L0 33T iRy, Weirahty «Qf, 1 k! éﬁﬁyﬁign

matters, wherei’n a content of ‘caSeéin-containi'ng proteinis fromO. to

0.8% by weigly dged Sfdm Mloudor SIS iScdh Lher & Uy Anch

concurrently, a tontent total proteins 1s from0.05 to 0.8~ by_meight in

terms of th@aécﬁozlagﬂ{,sl@t%ﬁffsiéﬁ ﬁtogﬁe dorm Itgc}éfén-sy@tﬁ %gaf%f si on

according to €reln ah average par e di anet'er t?particles

in,the. foam oi | -i.n-water, t emul si is.within the range from0.4 to
L' D% O3 RO a0 R LB e MO e T AR G
or 2, wherein overrun of a foaned matter, of the foam ng oil-in-water type
enul si on i L 44 0250'eiIMp0. 2T 399 RATSC kR rd IARRERYT NP of ¢ 4 ng The
oil-in-water type enmul sion conprising fats and saccharides as the nmain
conmponent s,e’@&yﬂcﬁ? dt‘?e"sse‘("ﬂylrﬁﬂ'n?%q rﬁCQ%%‘TCﬂ]g'l%otct FHE5 0RO FRAERRIRI of t ot al
solid matters, wherein casein-containing protein is used in an anmount of

0.05 to 0. 8Hrdwight in terns of the solid matters and, concurrently,

t ot al
Example 4

10 To 24.5 parts of palm kernel oil were added 0.1 part
of lecithin and 0.2 part of sorbitan monostearate
(manufactured by Kao corporation, trade name: Emasol S-10F).
and the resultant mixture was stirred to prepare an oil
phase.

15 Aside from this, 15.0 parts of maltose, 0.3 part of
casein sodium L (manufactured by San-Ei 'Gen F.F.I.,. Inc.,
casein-containing protein 91%), 0.2 part of sugar ester
(manufactured by Mitsubishi-~Kagaku Foods Corporation, trade
name: S-570), 0.1 part of sodium hexametaphosphate and 0.02

20 part of baking soda were dissolved in 59.58 parts of water
to prepare an aqueous phase. The above 0il phase and
aqueous phase were stirred with a homomixer at 65°C for 30

minutes to conduct pre-emulsification, and then sterilized

by direct heating at 145°C for 4 seconds with UHT

25 Sterilizer (manufactured by IWAI Engineering System Co.



proteins are used in an anount of 0.05 to 0.8% by weight in terns of the
solid matters in the emulsion. 25 5. The process according to claim 4,
wherein the fat 25 particles in the emul sion are processed so that their
average particle dianeter is within the range from0.4 to 1. 2 ~,m.
.ASr.ASa. Al f_. AFA@ Al f _. AFS. AF. @ Al ayL. AAfr. AFyr. AYf L. Al y% Al S9. AYfL. Al af _
. AYAS . AF8S. AFf _. Al yL. AFyL. AFS . AYhy. A. . AFAyL. Af L3! 1f J8N5qrt *+e @

} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal ca]ca]calcalca]calca]lcajcalc<al @s P*+90q Y

F) 78c} xsni duZ] cp) cal@ af kad Cladpeedsr] £6¢ cat Cladrefsn] £ah¢ apcad sateadcadoa] cal ¢
aJ cal ca] ca]ca]ca]ca]ca]ca]ca]cal]ca]ca!l DAw

VWX 60"\ / } XSk By C 14 ] lcalcal a] ca] ]ca] ca]c
a] ca] ca] ca]sftt;uzral] ca]'cgng]lgﬁe%{%lg]a%%g!%§4ﬁ P%\fcﬂmc—%@ A wheal agkes

D} xsni d_Z] g &fﬂ&@,} caleatealealeal ealealonl el cajeal eal caloal oal cpbepd cal ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! DUW6pN2d

FTHEr " LS} | C ] o ] ] c cal ca
] ca] ca] ca] ca (I;%i cairgg%cg%%gugg]cggi c%%gﬁm%%ﬁ' ge‘;f%JE(%%% ))*7
FOE RS+ i d a C C cal cal c cal ca
cg] caj %a] cal?%ez;]sé(;%ﬁdba %a‘}%g%ig}'%g%@gﬂ] ca %%J] c‘gl} &1?%511?; C/aé U%%%M?k%ggg’] 6 beal
6669777%$8, 8P8e88889p9999} xsni d calcalc cal cal.ca]l cal ca] ca] ca] ca] ca] ca
o) oa] Cal ATTSE ] S Ay AT d o B £ o) ca € EEyiely caYSBERL Y ol cal el
pao U O <<<=J=====s>D@C6Cl CCCD} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]
ca] ca] ca] cdarlale JEaneisen] ¢ef £ dith] ca'}lé%]@ﬁ}%%}%]‘@i? &kl 2% HNDv DDDD
EdEEEEFOFFFFOG GGGHLHOHHHHBI ul 111111} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cATH LA A k) Ere g i R tg Bk ¢a] ca] ca] ca] ca] ca] ca! I/ Jadd
JIKMKKKK; LpLLLMWMYMWM

NFNNNNOOWOEXImEaP) X sni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! WPPQXQLROR=RWRzRRR' S’ SSS
T T] THi T° LvUWU BV eRi @f Aakl degerg ta) th]wefe a3ddgd o ch]radta] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! " WEWSW WAAKI XXXX,
YoYYYZSZ77Z7 Jjddithin and 0.2 part of sorbitan monostearate -
\r\\\!'][]}xsnid_Z] ca]ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]l
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phase were stirred with a homomixer at 65°C for 30 minutes

to conduct pre-emulsification, and then sterilized by

direct heating at 145°C for 4 seconds with UHT Sterilizer

25 (manufactured by IWAI Engineering System Co. Ltd.),
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Results of Examples 1 to 5 are summarized in Table 1.

10 Table 1

diameter

Example |Example |Example |[Example |Example

1 2 3 4 5
whipping time 17307 50" 39”7 44”7 53”7
overrun (%) 272 310 268 1329 380
shape A A A A B
retention : _
texture O © © O O
syneresis - - — — —+
particle 0.55 0.80 0.46 0.81 0.90

Comparative Example 1

To 12.0 parts of hydrogenated coconut oil and 12.5

parts of hydrogenated palm kernel oil were added 0.1 part

15 of lecithin and 0.2 part of sorbitan monostearate

(manufactured by Kao corporation, trade name: Emasol S-10F)

and the resultant mixture was stirred to prepare an oil

phase.

Aside from this, 20.0 parts of sugar, 0.03 part of
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(110% () lé%s(J/ ( in "54.85 parts of water to prepare an aqueous

phase. The above oil phase and aqueous phase were stirred
with a homomixer at 65°C for 30 minutes to conduct pre-
emulsification, and then sterilized by direct heating at

10 145°C with UHT Sterilizer (manufactured by IWAI Engineering
System Co. Ltd.) for four seconds, homogenized at
homogenizing pfessure of 200 Kg/cm?, and immediately after
that, cooled to 5°C. After cooling, the resultant emulsion
was aged for about 24 hours to obtain a foaming oil-in-

15 water type emulsion (total solid matters: 45.1% by weight,
total proteins: 0.03% by weight, casein-containing protein:-
0.03% by weight, average particle diameter: 15.23 um). The
emulsion was evaluated according to the above whipping
method.

20 Comparative Example 2

To 12.0 parts of hydrogenated coconut oil and 12.5

parts of hydrogenatéd palm kernel oil were added 0.1 part
of lecithin and 0.2 part of sorbitan monostearate
{(manufactured by Kao corporation, trade name: Emasol S-10F)

25 and the resultant mixture was stirred to prepare an oil
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LpLLLNBNWNLkQ&Q%yCFoodS Corporation, trade name: S-570), 0.1 part of
5 sodium hexametaphosphate and 0.02 part of baking soda were
dissolved in 48.88 parts of water to prepare an agqueous
phase. The above o0il phase and agqueous phase were stirred
with a homomixer at 65°C for 30 minutes to conduct pre-
emulsification, and then sterilized by direct heating at
10 145°C for 4 seconds with UHT Sterilizer (manufactured by
IWAI Engineering System Co. Ltd.), homogenized at
homogenizing pressure of 200 Kg/cm?, immediately. after .that,
cooled to 5°C. After cooling, the resultant :emulsion was
aged for about 24 hours to obtain a foaming oil-in-water
15 type emulsion (total solid matters: 49.8% by weight, total
proteins: 1.48% by weight, casein-contaihing protein: 1.18% -
by weight, average particle diameter: 0.60 pm). The
emulsion was evaluated according to the above whipping
method.
20 Comparative Example 3
To 12.0 parts of hydrogenated coconut oil and 12.5
parts of hydrogenated palm kernel oil were added 0.1 part
of lecithin and 0.2 part of sorbitan monostearate
(manufactured by Kao corporation, trade name: Emasol S-10F)

25 and the resultant mixture was stirred to prepare an oil
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Sterilizer (manufactured by IWAI Engineering. System Co.

Ltd.), homogenized at homogenizing pressure of 50 Kg/cm?,

and immediately after that, cooled to 5°C. After cooling,
15 the resultant emulsion was aged for about 24 hours to

. obtain a foaming oil-in-water type emulsion (total solid. -

matters: 45.4% by weight, total proteins: 0.27% by weight,

casein-containing protein: 0.27% by weight, average

particle diameter: 1.40 um). The emulsion was evaluated
20 according to the above whipping method.

Comparative Example 4

To 15.0 parts of palm kernel oil were added 0.1 part
of lecithin and 0.2 part of Sorbitan Monéstearate
(manufactured by Kao corporation, trade name: Emasol S-10F)

25 and stirred to prepare an oil phase.
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Ltd.), and then homogenized at homogenizing pressure of 200: .

Kg/cm?, and immediately after that, cooled to 5°C.. After
cooling, the resultant emulsion was aged for about 24 hours
15 to obtain a foaming oil-in-water type emulsion (total solid
matters: 25.2% by weight, total proteins: 0.27% by weight, -
casein-containing protein: 0.27% by weight, average
particle diameter: 1.15 pum). The emulsion was evaluated
according to the above whipping method.
20 Comparative Example 5
To 29.5 parts of palm kernel oil were added 0.1 part
of lecithin and 0.2 part of monoglycerin fatty acid ester
fmanufactured by Riken Vitamin Co. Ltd., trade name:
Emulsee MS) and the resultant mixture was stirred to

25 prepare an oil phase.
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Aside from this, 30.0 parts of sugar, 0.3 part of
casein sodium L (manufactured by San-Ei Gen F.F.I., Inc.,
casein-containing protein 91%), 0.2 part of sugar ester
(manufactured by Mitsubishi-Kagaku Foods Corporation, trade
5. name: S-570), 0.1 part of sodium hexametaphosphate and 0.02
part of baking soda were dissolved in 39.58 parts of water
to prepare an aqueous phase. The above 0il phase and
aqueous phase were stirred with a homomixer at 65°C for 30
- minutes to conduct pre-emulsification, and then sterilized
10 by direct heating at 145°C for 4 seconds with UHT
Sterilizer (manufactured by IWAI Engineering System Co.
Ltd.), homogenized at homogenizing pressure of 200. Kg/cm?,
and immediately after that, cooled to 5°C. After cooling,
the resultant emulsion was aged for about 24 hours to
15 obtain a foaming oil-in-water type emulsion (total solid
matters: 60.3% by weight, total proteins: 0.27% by weight,
casein-containing protein: 0.27% by weight, average
particle diameter: 0.46 pm). The emulsion was evaluated
"according to the above whipping method.

20 Results of Comparative Examples 1 to 5 are summarized

in Table 2.
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Table 2
Comparative | Comparative | Comparative | Comparative | Comparative
Example 1 Example 2 Example 3 Example 4 Example 5
whipping 44" 4713”7 17207 3745”7 557
time
overrun (%) [ 160 180 150 365 155
shape C C D D A
retention
texture X % X X (o]
syneresis —+ ++ ++ ++ -
particle 15.23 0.60 1.40 1.15 0.46
diameter .

Industrial Applicability

According to the present invention, it is possible to

provide a foaming'oil—in—water type emulsion having

extremely short whipping time and excellent heat-resistant

shape retention yet showing high overrun, more specifically:

from 250 to 400% overrun, and a process for producing the

samne.
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CLAIMS

1. A foaming oil-in-water type emulsion comprising

fats and saccharides as main components and containing from

5 30 to 55% by weight of total solid matters, wherein a
content of casein-containing protein is from 0.05 to 0.8%
by weight in terms of the solid matters in the emulsion and,
concurrently, a content of total proteins is from 0.05 to
0.8% by weight in terms of the solid matters.

10 2. The foaming oil-in-water type emulsion according
to claim 1, wherein an average particle diameter of fat
particles inﬂthe fpaming oil-in-water type emulsion is
within the range from 0.4 to 1.2 pm.

3. The foaming oil-in-water type emulsion according

15 to claim 1 or 2, wherein overrun of a foamed matter of the
foaming oil-in-water type emulsion is from 250 to 400%.

4, A process for producing a foaming oil-in-water
type emulsion comprising fats and saccharides as the main
components, said process comprising using 30 to 55% by

20 weight of total solid matters, wherein casein-containing
pfotein is used in an amount of 0.05 to 0.8% by weight in
terms of the solid matters and, concurrently, total
proteins are used in an amount of 0.05 to 0.8% by weight in
terms of the solid matters in the emulsion.

25 5. The process according to claim 4, wherein the fat



ITKS[Xx"A "10% ! $Ff& ()- qqrTrZr[r\r]r r|obU4// y109%& ()--10+$ 10+$10+$
$10%6+-3& ()- " 10%3& ()-> f 110%3$& ()- s 10%3& ()-"rgrrrsHss|[:bua//
1 10968& ()- 1098& ()- 10%8& ()- :!1098& ()-> | -10%8& ()-

SMLOYB& () -sssSt\ttt]|[:buUd// "-10%B& ()- s10%& ()- 10%8& () -
Y$109B& ()-> 109B& ()- 109& ()-tt+ubywuv|[:bU4// Y.s10%& ()- @
1098& ()- 9*10%B& ()- (1098& ()-> Y&#1098&' ()- -
$1098B& () - VAV{vvvwOMPW [ : -410$ F: $10%& () - 810%B& ()- 6M 10%B& () -
410988 ()-> f2- 1098& ()- F 0"109%& () - PWQMRMImvwmb- 410$ F: $1096&' () -

10%e!: & (JpaftiOPfee' i e PPa RN &ake -pFoldIa& | < (QhOHLMS: Nor mal
"Headi ng 13? "Headi ng 23] c" "Headi ng 33‘]) "Headi ng 43]c" "Headi ng 53]c"

"Headi ng 6 C H??éﬂl ] t
Par agr aph I:i%)nt pni@?apg%ggé@(%wvwxf‘%l \othz %(‘%3 frdh $Ff A

/ DL$, 9D wP" W] cW ovWUVWKYZ[\ ] *_"abcde”e F\HDN !L$& ) qg*+=-"0ML56, 899X: u;

<= ’>3CNDdEFC3H1 RR T} TTTTTT U'USUPU_UTVWIXYZ[\ *b_\ " akbcef g_hi j kl Onoo
pVpt p~pppppppqqq rst vPww ghi j kI mopqgr st uvwxyz{|}~6Ti mes New

RomanAri al Courier New'h Root EntryWrdDocunent

" #$UR' ()*+,-./0123456789: ;

<=>? @GABCDEFGHI JKLMNOPQRSTUWWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~



