1 OL-1NWATER EMULSI ONS W TH LOW O L CONTENT Techni cal Field [0001] 5The
present invention relates to an oil-in-water enulsion with |ow oil-and-fat
content which is 10-40 wt % of oil -and-fat conponents, and nore
particularly, a whippable oil-in-water enul sion (whipping crean) used as a
topping of a cake or the like, or used ¥or a sandw ched whi ppi ng cream
10bet ween cakes, and a whi ppable oil-in-water emul sion which has high

enul sion stability and whippability, and al so which has an excel |l ent shape
retainability, an excellent neltability in the mout h, an_excellent flavor

- and taste after whPppiHy- ﬁ%E%d@%%%%ﬁﬁﬁF/\ Td@@&]OIL CONTENT ecent vyears,
there has been a demand in the field of food industry on the devel opnent of
| ow-caloric, light 20and soft foods and also to vary the habits of eating
and increasing the intention of establishing good health. Also in a

whi ppabl e BeFoRhcHAt BESeHul si on (whi pping cream), attenpts to decrease the
content of fatty ingredients have been nmade for the purpose of attaining
light flavb?C@h 25cal ori e decrease. 2 A fresh creamused as a toppi ng of
a confectionery such as cake, or used for a sandw ched whi pping cream

bet ween cakes |%h%eB¥e$ﬁnthénb©mﬁ%0@fr¢b@¥%ﬁ HowevepilTintaastedd to 50 wt %
of oil-and-fat conponents and a high 5calorie content. If content of the
oi | - and- fa@m@bﬁp@methbfl@%eoile@hdcf@hn¢¢%t¢@%hmﬁﬁphwhﬁpb@n@oﬁW%pe@fy and
shape retainability after whipping are deteriorated. In addition, it is
expensi ve.oThezefofel apmpphenhs wated epd shont Wrehar by ot | wiakpbpallbe at
content nmade from vegetable oil-and-fat is recently considered. Patent
docunent loptopuosestan enrhlahdnf avhtoppogi creamf onseR odlsick NgeRPTR@aPF Wi t h
|l ow oi |l -and-fat content which is 40 wt% or | ess of oil-and-fat conponents
that containsaBtSerypeetligéyceridesdafornna aspudwioficedtwibpphsy 25%mnd a
lauric oil-and-fat ingredients in an anount of 5 to 60% wth respect to the
t ot atOwei ghttwéenheabés anagnflat whiposhle onilaim-&FG of ettvhes Doh - windelt at
conposition is 50% or nore at 5C, and 40% or nore at 15C. However, shape
retai nabi [hdy bighhenoltiandstabicooposidienippilhiloww 20and-ahslefat cont ent
after whipping is insufficient. Pat ent docunent 2 proposes a

protei n-righiandhkovani bandifaht condpat rotdinabat ey, eaml skxoalfent whi ppi ng
creamthat contains an oil-and-fat in which SFCis 70% or nore at 5C and
40% or norgedtaddltanthwhhehmeothai s dQcak Yeot Pbavse sfidnoastat mlk
solid conponents. However, it is expensive because it IS necessary to use
10 Wt % or gpterofhngpihgt mlk solid conponents. Pat ent docunent 3
proposes an oil-and-fat for oil-inwater enulsion that contains 95 to 99.5
wt % 0§ oil -and-fat 5obtained by interesterifying palmoil-and-fat and

oil -and- fat consisting of liquid oil and/or lauric oil-and-fat in 40:60 to
80: 20 wei gBtckgtb@ndangdt0.5 to 5 W% of oil-andfat with a nelting point of
55 to 65C. However, shape retainability of the oil-and-fat with | ow

oi |l -and-fatpd@gpntent after whipping is also insufficient. In

addi tion, non-patent docunent 1 describes as follows. "Traditionally,

oi | -and-f at Coniﬁnkeeénwh'egﬁg crgam hassbeean4d Lom2RAY0 becanser a-take
havi ng good shape retainability is required. Recently, the oil-and-fat

15content becppes §9@H£t§9 59 GﬁébQ@@éyéﬁméﬁét8§5§o§ﬂgai8E§E cakpeie are
required and oil-and-fat Content beconmes |ower. Cenerally, when an anount

of obh-and;fat jp. Waipped. £heamScdecs easete EQ§19¥965U8a£§H sahQ rise and
t he shape retalnablllty after whi ppi ng becones weak Thus, i has 20been

difficult 959?& g}ﬁg Uiﬁt@ﬂt§o%thpéQ£§b9i£hiH? 4BLET hETULR] ONahaYi ng 30

W% or |less o conponents to practical Use.

in a whippable oil-in-water emulsion (whipping cream),
attempts to decrease the content of fatty ingredients have
been made for the purpose of attaining light flavor and

25 calorie decrease.



Prior Art Docunments 4 [0003] Patent Docunent 1: JP 05-219887 A Patent
Docunment 2: JP 08-256717 A Patent Docunment 3: JP 2006-254805 A 5Non Pat ent
Docunent 1: Satoshi Fujita "edible oil-and- fat - its use and edible

oi | -and-fat product” Saiwai Shobo Co. Ltd., published on April 5, 2000,
page 238. Summary of the Invention 10Prablens to be Solved by the Invention
[ 0004] An object of the present invention is to provide a whippable
oil-in-water emulsion with |ow oil-and-fat content that has high enul sion
stability and whippability, 15and that has an excellent_ shape
retainability, Ante&ekl FEPAT MEFeAET i3 yEIRPIHE YbLR HEOIRE BHPREE! | ent
flavor and taste after whipping despite the oil-in-water emnul sion has a | ow
oi | -and- f afuelndentakmi chr 459 £ 40 IRVFWICRRT -WWNRR I BFfpThent s.

20Anot her object of the present invention is to provide a whippable

oi | -i n- watleztensn stakeeoht PP g FRe fReIAh PV Rt el e BPWe G- f 4k
prepared by m xing an emul sion containing mlk fat with said whippable

oi | -i n- watkezs ehfil €0 0RO virEh ¢BHvp bl tangufdatcermrresnts & dpansiddr Sol vi ng
the Probl ens [0005] The present inventors have intensively studied. As a
resul®, theabbreetsontenhe pleserntemyepf ioie havie dedntSackiere@rBy using a
smal | anmobunt of specified oil-and-fat, a solid state oil-and-fat with a
melting pobhttiné AOesl GBGmNGS aredodthe wuhbin®fpAPDILY exrd i FhaPan oi l
phase in which lauric oil-and-fat is 60 %or nore in an oil-inwater
emul si on wi¢baioebblitandifar woipeing wirehdéselDoratdd40 W oeadition,

oi | -and-fat conponents, further, by adjusting an average particle dianeter
of an oil-andifatxpamsiceée in the emulsion to 0.8 to 2.4 pm and the
present invention has been conpleted. That is, a first aspect of the .
present inventiDhetrsfane 15mm | eih-ivatesntenubstbni own twi tlow o | e ahdardit
content conprising an oil-and-fat, protein and water, and a solid state

oi | -and- f afawv tbnBenel hady Hoimtvefeddble 6B8C- and-fat i ddi necenmdyer of 40 or
| ess, wherein the oil-in-water enulsion has 10 to 40 wt % of oil-and-fat
conponent sgo@ftid@ftaur i Babeht addefiradncontendpdPeammoi bi phase-ddt t he oil -in-
wat er enmul sion is 60% or nore. A second aspect is the oilin-water enul sion
with | ow otbmpng:t adn COOE epto@EEDN G Hgctarh hvei £i r Bdw aspresndwhet ei n t he
lauric oil-and-fat is noninteresterified oil-and-fat. A third aspect is the
oi I -in- 25yaheenemdhseRNiai 40 how 61| 1 886- & At o LR B £ &€ COsb figeitos 6 t he
first aspect, wherein a content of the solid state oiland-fat with respect
to the oilthat Vebetaentll St9n:{se Ocbi§DySe i dos Ant ottt imaspecdfistt he

oi [ -in-water enulsion with low oil-and-fat content according to the first
aspegt, Swhesetn2gst ohdl a Sphi £l €08DPDNLAG- Bht thegBbdiréft yaigraenhsion is 14
to 44 wt% A fifth aspect is the oil-inwater emulsion with | ow oil -and-fat

content aceprdipg tosthechi retpaspees, cnberetal thei@ht -bn-vasesienul sion
has 10 to 40 wt % of oil-and-fat conponents, a total solid 10conponent of

the oi | -insM@L 85+ eAMhSEONE18n14akQ $8c W20 £ 8Os 01 Laidsef et c6RPPODENLA L Ot al
solid conponent is 0.3 or nore. A sixth aspect is the oil-in-water enul sion

wih Low ojl-sgpdsfato£onl enteaccarding. L L J1fsh Aenecko, LuLther

conprising an oil-a at whi ct I qui e at 20C. A 155evenfh aspect
I's the o 'éthx‘-‘.,VaESEaEHyﬂ:ﬂP@y%%htﬁ&“b?l!-én&ﬂééﬁ%oﬁ;ﬁ&é%ioﬁcﬁi’fﬂ'I‘&wto the

si xth aspect, wherein a content of the oil-and-fat ichis liquid state at
20C 20 oil-and~fat content after whipping is insufficient.
Patent document 2 proposes a protein-rich and low oil-
and-fat content oil-in-water emulsion for whipping cream
that contains an oil=-and-fat in which SFC is 70% or more at

5°C and 40% or mcre at 15°C, and which contains 10 wt% or

25 more of non-fat milk sclid components. However, it is



wWith respect to the oil-in-water emulsion is 0.5 to 5 wt% An eighth aspect
is the oil-in-water enmulsion with low oil- 20and-fat content according to
the first aspect, wherein SFC of the oil phase is 60 to 95% at 10C, 35 to
70% at 20C, 20 to 40% at 25C, and 0 to 20% at 30C. A ninth aspect is the

oil-in-water enmulsion with low oil-and-#at content according to any one of
the first to eighth aspects, 25wherein the oil-in-water emulsion is
whi ppable. A tenth 7 aspect is the oil-in-water enulsion with | ow

oi Il -and-fat content according to the ninth aspect, wherein an overrun of
the oil-i RHRERF L BIPRE BT sL B0 A% 1N & event dEper iTOgHee T
oil-in-water enulsion wwth | ow oil-and-fat 5content according to the first
aspect, whePRThFaambber ekl pafeTePecefianeter of an oil-and-fat particle in
the emulsion is in the range from0.8 to 2.4 pl. Atwelfth aspect is a
process for probRiEFhHy FrHMERE nd vik SO 3% ol W 3 167 of 9T bl T3t~ cont ent
whi ch conprises, blending an 10o0il-and-fat, protein and water as a raw

mat eri al , wfe5t ¢HEgl e thahdemtatont 2htte 0990° te-Br@hl @ bidndi ng a
solid state oil-and-fat with a nmelting point of 40 to 68C and an i odi ne
nunbep of dotaingdshyimiertetorifyngeralnepid sirer ot bl e TR Gmount  of
0.5to 5 wm%wth respect 15to the oil-in-water enul sion, wherein a lauric
oi | -and-f afatoneeptstnancdiliphedeobt am@/of | Lavrivterl erndsian 4B 60% or
nore. Athirteenth aspect is the process for producing an oil-in-water

emul si on w# @ h60 oo 0f 0 : 2 dwé Bhtontehe , agedr @i Mgt @ oS twies takel it apect ,

whi ch further conprises 20bl ending an oil-and-fat which is liquid state at
20C into thetovithnawateriemubsimn ofh 25 btendbty anmurtveaf, Ghapteo 5 W %
with respect to the oil-in-water enmulsion. A fourteenth aspect is an

oi | -i n-wat eeteimkisi bt g onf atmé nofi it dikd £ ba € awndt vebew abl b-aid-%amd- f at
conprising the oil-in- 25water enmulsion with | ow oil-and-fat content
accordi ng tont&nanyfone wiiphendiistalec eigmhf aspect s, and an enul sion
containing mlk fat. Effects of the Invention 5[ 0006] It becone

possi bl e to proyvh dedai whbppabde-od tenn-dateneetul sieonc-mnilids law oi | - and- f at
content that has high enulsion stability and whi ppability, and that has an
excel | ent shapews et arneddl t {ynaBhy excel + andé- fet t @it ety o Wiiheedout h, and
an excellent flavor and taste after whipping despite the oil-in-water

enul si on haseam! oxs obdeands fad soRteatawde ch ¢skdOhd0idd y686 odhopd - and- f at
conponents. In addition, it becones possible to provide a whippable

Oi | -i n-wat et £iuASi DIt Wi 1 & oy Didd andréaentON} efite t hiat - hes- Abwhi ppabi lity,
and shape retainability after whipping conparable to those of a

convent i ongbneh pPhagoss amb it Cho has 4Dz tiveddunt % of t19d & s aned f Béwepnt ent
despite the oil-inwater enulsion has a low oil-and-fat content which is 10
to 40 wt % 841 6kicangef Bt qEOPRANSIY So DY~ @dii uB4 & NGodPe Y 65 SgEMROPBSHE €] €

di ameter of an oil-and-fat particle in the emulsion to the range fromO.8

t0 2.4 pMGeneral VI CRNER , ah 1 aREGRFESE POSSLBhE- 9t p:[lQinJlﬁjﬁpglé‘er)@ﬂﬁ)' e

oi [ -in-water enulsion containing mlk fat and vegetable oil-and-fat which
has nore exgehleplafihk tRsStEverQudenfior-LarryingnQutnd hendpyvention
[ 0007] An oil-in-water enulsion with |ow oil-and-fat content of the

present iny@@éiﬁgbi§i@g 9££é£an@%ﬁingnyéé&@@s5@99kaﬁni@@ugjIi@ngaéat,_
wat er and protein and having fluidity. In addition, the present invention

re'a&ﬁs tob@e*?&???? @l@i%?%El&ﬁt@5a@2§ﬁ§£9ﬂg“&?@hl 9il-apd-fat content

t hat has excel |l ent I ppabil1ty, and ape retainability after whipping.
Such a whi ppablecgil 5185 AQYRLEr36MiLei on MBYSalso,be_gakled: " whi ppi ng
creant. V\heﬁelgt ?sb\/\ﬁ%ppe% o) (gs to tol darr %%bl%s t%erei n, wth a

whi ppi ng t excl usive. pixer,..it will become so called in general,
"whi pped c‘?‘g%%?ﬁ%gpﬁ ﬁﬁ.%%?ﬁaﬁ%f T@h i's in a whipping state. 15[0008]

It is necessary that an oil-in-water enulsion with |ow oil-and-fat content
of the present invention contains oiland-fat, water and protein, the

oi | -i n-wat . enu S%O?Ogg%eﬂ.@sto 40 wt % of oil-and-fat conponents, lauric
oi | - and- f at “ 20tont ent ~7 1 an- oi | phase of the oil-in-water enulsion is 60%

25 Patent Documents



or nore, and that a solid state oil-and-fat wwth a nelting point of 40 to
68C and an iodi ne nunber of 40 or less is contained in the oil-in-water

enul sion. Considering the light and | ow cal ori es which are 25o0bjects of the
present invention, oil-and-fat conmponent is 10 preferably 10 to 35 wt %
more preferably 12 to 30 ww% and furthér preferably 15 to 25 wt % Wen the
oi | -and-fat conponent is too |ow, whippability and shape retainability tend

to be poor when the oil-in-water enul sion is whipped. 5Wien the oil-and-fat
conmponent is too high, an achi evenent of the object of the present
i nvention beeoFks difficult. [0009] It is necessary that an
oil-in-water enulsion with low oil-and-fat content of the present invention

contai ns a 10soP#&eRt becwneoland: fa¥ wWwthl28%EI%ing point of 40 to 68C and
an iodi ne nunber of 40 or less. An adding anpbunt of the solid state

oi | -and-fat is Baeeht ahocwienbréf ef AbP§ 996’16 5 w% nore preferably 1 to
4 wt% and further preferably 1 to 3 W% w th respect to the oil-in-water
15emul si on. Patomt abowpment 3helBot¢@6s22a4@Cdid-and-fat in an oil phase
is preferably 2 to 25% nore preferably 2 to 20% and further preferably 4
to 22% Wen thécmnbakpenbfDedenent i H: stateshi | Fandtd atedib o1 bwndihi ppi ng
becones difficult. 20When the anobunt of the solid state oil-and-fat is too
hi gh, mel tabtlttits nusheanduedilaie epliwhappi hgt becedwst hodriwal Sholro el ting
poi nt of an oil-and-fat was neasured in accordance with the Standard

Met hods f oot hetdnal yehbishedats ZpdiO bs 9900appag€ 23€heni sts' Soci ety
(1996) 2.2.4.2 25(slip nelting point). 11 [0010] Any oils-and-fats
can be used as a solid state oiland-fat of the present invention as |ong as
the oil-and-fat has a nelting point of 40 to 68C and an i odi ne nunber of 5
40 or | esssSussaayrafv ne¢efnaénoidrand-fat, lauric oilsand-fats which are
mai nl y conposed of lauric acid, palmoils-and-fats which are mainly
conpbsed ofrplal aéms i £o aisé dSoandd hay delhedIveget abhe oils which are mainly
conposed of fatty acid having 18 or nore of carbon atons can be 10i ncl uded.
More speci focatly, exanples of the lauric oils- and-fats include, for
exanpl e, coconut oil and palmkernel oil, and a fractionated oil obtained
therefrom by fragtoonatt ossstied Bsepahth kevaetiohel s andopat mikes nel
stearin, and a hardened oil thereof and the like, and one 15type or two or
nore typesygapbehsel 6ct etntherefromi of otisei th00did] oil-andERanpl es of the
pal moil s-and-fats include palmoil, and a fractionated oil such as palm
stearin andopatatotein Bhtahngd émemyisacttepalion ohdpahipeibilasywel | as
a 20hardened oil thereof and the like, and one type or two or nore types

can be sel gehieghthenglrom £QfcUsSent shapeExatRirspofivegesabégcellent

oi I s-and-fats for the hardened vegetable oils include soybean oil, rapeseed
oi |, sunflguer.seedepiln ERELRPuEESUanl anpPeABHL SOt | £1876€ Brantite corn
250i |, safflower oil, olive oil, kapok oil, sesane oil, and 12 evening

prinrose OékteﬁnghQﬁﬁiﬁ%péeQ i EMOLQE DI EihYRESeEaBMBEs S6heRL€dat hekef rom
for use. [0012] Anong the solid state oils-and-fats, nore preferably,

Slauric oilsyandsfats whhebnargniminty conpgsed @fslapriciaghd. palm

oil s-and-fats which are mainly conposed of palmtic acid, and hardened

vegetabl e oils.uwbjch are mainly conposed of fatty acid having 18 or nore of

car bon at ons, ﬁaving a melting point of 40 to 68C and an iodine nunber 100f

10 op,l ess, furAHSEh8£easg@P£yof'ayé'5r95&ﬁta£9véﬁ£§omhightérﬁra@i@éy

conposed of lauric acid, palmoils-andfats which are mainly conposed of

pal mtic acgig,. r ed_v b Lk } j d of

Patty aci anau R DB e e B a e o e d wel i R Tengint. of

40 to 68C Lodine & N 2 , and: e | auric

o |5 and- f CPSehRLER 2r Rrrst cBsBa P RSl B L e Rl g

poi nt_of 40.4p.68C.and.} odene nupher.oh g,0LoLess ate-pLefgraple. [0013]
tHal’ Fon-wi | ow

201t is neEds ary an orlr-irn-water "enu

emulsion with low oil-and-fat content.
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oi | -and-fat content of the present invention contains lauric oil-and-fat of

whi ch content in an oil phase of the oil-in-water enulsion is 60% or nore.
When lauric oil-andfat is used as a solid state oil-and-fat, this lauric
oil - 25and-fat is obviously included in the lauric oil-and-fat in 13 an
oi | phase. Exanpl es of the lauricdoils-and-fats other than solid

state oils-and-fats include, for exanple, coconut oil and pal mkernel oil,
and a fractionated oil obtained therefromby fractionation such as palm
kernel ol ein and_pal mkernel stearin, and a hardened oil thereof and the

li ke, and ¥#n% yjjer otot W ort horRr 5 ¥8S can be sel ected therefromfor use.
Lauric 0|I-and fat content in an oil phase is preferably 70% or nore, nore
preferabl yl® br nore. Wien 10 lauric oil-and-fat content in an oil phase
is low, shape retainability after whipping becones poor as a whippable

oi | -in-water emRPSiRFESent  inYeuFeEes d?éll‘l%mﬁltf%}isjo‘fef hes Presaht Fﬁiléhti on is
preferably non-interesterified oil-and-fat. 15[0014] It is preferable
that an oi ¥e$wlhatidre epiil s¢oh of th¢ o@ﬁ%?n%nﬁl‘f%ﬁtwﬁt%‘fe d¥eqhe present
invention contains an oil-and-fat which is liquid state at 20C. An addi ng
amoun? of adieleved ded-tainah: cemall | ameiet seht e et dowl | ol boxiit feamount |
preferably 0.5 to 5 wt% nore preferably 1 to 4 wt% and further preferably
1to 3 w%wehidespeot ebl-ame- bt -vhthet erebimngipmint of 44 &mount of
the oil-and-fat which is liquid state at 20C in an oil phase is preferably
2 to 30% @&®Te 2hpreef drahilne Jiumdpe27%E aid drurlteser iprtef emaldiyl pHase25% Wien
14 the anmount of the oil-and-fat which is liquid state at 20Cis too | ow,
whi ppi ng becomescdi Tdicidtods-anahfppi hg oF | $ nenanere ekl & orr L Wen t he
anount of the oil-and-fat which is liquid state at 20C is too hi gh, shape
5r et ai nabiwatyr odmt hei evhi ppalbl Bowi dilrawmat Bat epohséon wehads 19 be poor.

An oil-and-fat which is liquid state at 20C neans an oil-and-fat which

mai nt@ai ns 40 quittl sf ab el bynd+Saal cobsensmat s onfaftleert ey stépsspingiarg 50 g
of oil-and-fat 10which is conpletely nelted at 80C in 100mnil-vol ume beaker,
fol |l owed hyvstadndingrtheloi diandzéatofita20&i foan@4fhouwsrtiie in the
specifically, exanples of the oil-and-fat include soybean oil, cotton seed
oil, corn ghhissahftowersoid,204i e, cihd ﬂ@é@i@%ﬂelimm@mmthég action,
rapeseed oil, 15rice bran oil, sesane oil, and kapok oil and one type or
two or nnrﬁeéﬂp@@mpagt@@ sel ected therefrom for use. A nel ting point
of the oil-and-fat which is liquid state at 20C is preferably 5 to 25C
further preferabhyt7i$p 236 repsispeet esabtye 10ré 022G n28f0045] 1 Asam
process for producing an oil-in-water enulsion with low oil-and-fat content
of the presentihnventiosmups06essitRrlpkodutt agdeoaventhoaat cream can be
applied. Mire specifically, a process includes that 10 to 40 wt % of

250i | - and- £ ghpr P 0L i Snapdi vaherrat p PRbeliaAVeHAtREEELS, andbal s0Tig
oi | -and-f at content in an oil phase of the oil-inwater enulsion is 60 % or

more, and that.a, n%9l59 5£§£ew9t$a9dmé§£lwgtBoenﬂebklm@ P9I gtoofa 0 40 68C

and an i odine nunber of 40 or less I1s blended into the oil-in-water

Senul sion ppyan bl gRdhog @fD@@tOQlesg tPnor#t Jo Whihot especlatort he
oi |l -in-water emnulsion. [0016] Ih the oil-in-water emulsion with | ow

oi | -and-faly,GPRi EAL L QL ibetergeeﬁ£ | pyeptionnat ehel canpyntnof, assel id
10state oil-and-fat wth a nelting point of 40 to 68C and an | odi ne nunber

of 49q0r |ess-apd,an Qhﬁ aad- Eeﬁteﬂthnl§nlbgyl ngkat grath20G; i sipreferably
35%or less 1n an oil ase. C of an oil phase is preferably

60 o 95 at 10, %g%é?ts <70 2L 20C  and 2 Looni 8Lp30C 1o cno oi1-

Measurenment o id fat content) of an oil phase can be perforned

Egoigyfornggng{gp LIPACZo 4001 €500 bd Gentent-beterphpahion.Lorbahs by NWR).

the first aspect, wherein the lauric cil-and-fat is non-
interesterified oil-and-fat. A4 third aspect is the oil-in-

25 water emulsion with low oil-and-fat content according to



20l n the present invention, total solid conponent is preferably 14 to 44
w% nore preferably 16 to 42 w% further preferably 18 to 40 w% and
nost preferably 18 to 38 Wt % Wen the total solid conponent is too | ow,
taste after whipping is watery. Wen the total solid conponent 25is too
high, nmeltability in the mouth becomes oor. 16 [0018] In the
present invention, the oil-and-fat conponent and the total solid conponent
are in the specific range, and oil-and-fat conponent/total solid conponent
is Spreferably 0.3 or nore, nore preferably 0.4 or nore, further preferably
0.5 or mr@?ea%w%ﬁsw%?er%%emeao@%%’%t e i 2 HHY-Fte oil-
conponent/total solid conponent is too |ow, taste becomes poor. [0019]
10Exanpl e~ tdle Whthi TRt corpbifert sl ot TRt edents i eht i b iRl ude
oil -and-fat, protein, sugar, polysaccharide thickener, enulsifier, salt,
flavor, cot dfthg AyerRUT'Hh edereal | ve, thmdot hel P Tkete Eampt BoB vl e
proteins of the present invention 15include mlKk protein, egg protein,
soybean pretei il amPEhErtikenteme e edand yEo nfik proileiaSPYFY nore
preferably, protein derived fromnon-fat mlk solid conponents. Mre
speci¥i cal¥ierekanpl eatdt Ihbldi srprrers maf i He weiel Treste@T k, cow mil k,
defatted mlk, fresh cream 20concentrated mlk, evaporated mlk, condensed
m |k, wholemw $kopokierd def bt teld® ni 1k polderasiret e¥s nillk polwigr; whey
protein, casein such as acid casein, rennet casein, casein sodium casein
cal ci um arbcas etmu potassiiy boid ¢btaandi f&t prottedmt Exaepdiesy dfo t he egg
proteins include liquid or 25dried egg yol k, egg al bunen, whol e egg and

i sol at ed siiglBird7 agfmeepl ejhprotrei the herbf Frorwator exabplen lvalum n,
conal bum n, ovonucoi d, ovoglobulin, and the |like. Exanples of the soybean
protei ns itel 4levisoydbeant Irdkd- tef atdrapbsaybears ftota] solybdan protein
concentrate, soybean protein isolate, defatted soybean m |k powder, soybean
proted n hychrapysate,cfanche heilike-water edxbapbesi 9fl4 heo ptdteihs aeti ved
fromnon-fat mlk solid conponents include fresh mlk, cow mlk, defatted
m |k, freshitraadnfconcenisated/ totdd svhpdratresbment,idOCcohdensedran | K,
whol e m | k powder, defatted m |k powder, butter m |k powder, whey protein
and the |ikesiAh anopedt of s tties podl el m-wstqur efrenadd on O Bth ol v Wi 24— nor e
preferably 0.3 to 6 wt% and further preferably 0.3 to 5 wt% Wen anount
of protei neng-fo0 ¢t emdstorndsi@btd i tlye ofitdte dbhotdt) nEwddiesr emul si on
with | ow oil-and-fat content becones poor. Wen anmount of protein is too
high, it tesfsrioicpuse seteii@radt omEntastBidqui@ sterdligatoen skep. In
addition, in the case where non-fat mlk solid conponent, anount thereof is
prefesabl ys&vdntilo dZpoad0: o0f 8 20P1 ef oradt &r lediol & ot % i amdi dward res
preferably 2 to 8 wt% [0020] Exanpl es of the sugars of the present
i nvention dmgl figle SHctOsE, add UL DSE, L@l tiEOSEixtRCI O5Ect MBI Os€in invert
sugar, trehal ose, sugar al cohol, corn syrup, starch 25syrup, dextrin and
the like. Exanples,pfiide, sugars-48: alhicoho! 55 inchude pphofesi ¢ gugar

al cohol s such as erythritol, mannitol, sorbitol and xylitol, dinmeric sugar
al cohol s spcth agedsarml tétole dmliitolaend drctdtoh idromerig sugas,

al cohols such as maltotriitol, 5isomaltotriitol and pannitol, tetre- or

nore neri CaSUgpdnh@h CONRL St sueheids O 1. 90saceher | L, B £Oh0k; ¢ if egiigesh 15t arch

and deconposed products of reduced starch. Lact ose which coexists

Wi thyprot eifyissd nebaded: i f-LheisMgaES Ohe LAL-DF €SENL{ NVt i ony AN
anount of the sugars Is preferably about 0.5 to 20 W% nore preferably 0.5

to 10 Wt % er. pr b 5. f 056, W 2% S referably.l.5 to 4.5
wt % [Oozﬁfllg‘%%é;s%lcg@%é Jf%l% e%%r%%% h%édp)&?es@e%nsqorﬁ%ntaﬁgﬁ%agé
15preferably ope,of fwo, o mre of Rolysacehafjde tRi gkERErs oo i

the oil-in-water emulsiocon with low cil-and-~fat content

according to any one of the first to eighth aspects,

25 wherein the oil-in-water emulsion is whippabkle. A tenth



selected fromgellan gum xanthan gum |ocust bean gum pullul an, guar gum
psyl lium seed gum wat er-sol ubl e soybean pol ysacchari des, carrageenan and
tamari nd seed gum nore preferably, one or two or nore of polysaccharide
20t hi ckeners sel ected fromgellan gum xanthan gum pullul an, guar gum
psyllium seed gum water-sol uble soybeap pol ysaccharides, carrageenan and
tamari nd seed gum [0022] As the emulsifier in the present invention, a
25conventional enul sifier used for preparing a whippable oil- 19 in-water
enul sion can be used as appropriate. Exanples of the emulsifier include
synthetic E%éétfigrﬁhéwblaﬁnlw’téfliému_‘[@mglvyﬂﬁ{i]cha,q sr-bindarEdat ty acid
ester, propylene glycol fatty acid ester, polyglycerin fatty acid ester,
pol yoxyet h&bﬁﬂ@nﬁoé@&(ﬁﬁ@irﬁ%tta €6é On BstIer asSaet psend iy Aaciakestier and the
| i ke, and one or nore of them can be selected and then used as appropriate.
[0023] In phergil oi D=1al @4t &AULELDS ¥ht hs | BV 06 | T 408l: f atn 1D0ondreit of the
present invention, it is preferred to use various salts, and preferred to

use al one Qgribp:cogbiRatbHoN- ofi - Me Bl BRI £16f RHEXANES@PhDEPIRd-efatli basi ¢
phosphate, sodiumcitrate, polyphosphate, sodium bicarbonate and so on. In

addi t son, LEnfestrgdeofhaNgr coCohOr antsANdEpEcdPPiRSRE Vatd Y atdiede used.
[ 0024] As a process for producing an oil-in-water enmulsion with | ow

of | ‘a”drfa% conLent 4@hnther PLESERt ol NVEALL OR: PiPEESSEe for Produci ng
conventi on F cream can be applied. 20Mdre specifically, a process includes

o e ol ety ghota oLl 2RG- EahaoPERLE! B, BELVAL £ILAI ® MR T AU Mol erl &l o,

| auric oil-an content 'I'n an”oi se o e oll-inwater enulsion is
60 % or no d;a soi t£50i b+38MEdhgWht No 81 DBL L] A0 POLML1 900 tO
68C and angggaggel%uﬁbé¥gﬁé%$ %890?r?ess ig bIe%ded into ?he oiI-i%-mater

enul sion of; 20,8, bbendLhg-20puBbneln®: pntonScuhat YELE, 168RREING Oad e

oi lin-water erul'sion, and that these materials are m xed, pre-emulsified,

past gyt | zefl 9 8bekLl] 280, ahf LhAN, 0eORIY 2efal AnPBLAL R | NEaphici iy wal er

enul si"on. Aii aver age p_r?lc e dianeter of an oil-and-fat particle in the

of | -1 n-vat gr eyl ghanouithoLow,oikzang: fatsgontentahs pretarably in the
6°2%2 M Perably

range froma. 8§ noré preferab inthe range from17°0 to 2.0 gm
and further preferably in the range.from1l.0.to 1. 8. e ver age
particle d?ﬁﬁégeﬁtﬁget869§ﬁﬁgrfagnwé%ér?uﬁegF%gg Rﬁ%%g}%ghggn%g ?%Qﬁe hi gh.
When the average particle diangeter , .S .too_lLar e sl.on_stahility becones
poor . an?hgnoﬁpdﬁﬁ?wan%egn% sﬁgnO%SQSnggggglgH%tgg?l?éggé%%%sidering
the preserving property.. 15[0025] ereca Ly (o]
sterilizat?@ﬁqﬁ?ggtﬁgn ,b%ﬁggng,agﬁupgd;?e@f5hé§t%ﬁgtﬁnggﬁgn%egpﬁ?Fect
heat i.ng node. anples_of an_apparatus fo he i ndi . _h i t t ment

i ncl dde, bgP ﬁgé P?%Tﬂgawﬁg?raggﬂﬁ lBPatggF%SEHUﬁThég?%Saggén?g%pggﬁatus
(manuf actured by ARV Co., .Ltd a CP- UHT .sterili i at YSsne

( manuf act uF€4™ tOanEPyOﬁgcﬁgégeCSS?tEﬁd9f? énsﬁ8§%Et§@H?§?$%y%g 60%
sterilization apparatus, (manufactured by .Stork). a Contherm scr.aping-type
UHT steriIPfé?P&ﬁ'apﬁa%&gggeFﬁgﬁuﬁég?&?e&Sbgk?ePFgﬁgﬁsAFPg §§Egvgﬁygand t he
| i ke. Exanpl es of ;the direct heating-typ 21 .sterili_zation_apparat us

i ncl ude ana@iFﬂéﬁﬁﬁﬁwﬁéﬁﬁe?EFﬂﬁéo§t%ﬁ&%ij& i8ﬁ§588gF5F scfﬁﬁﬁggactured by

| WAl KI KAl KOGYQ .CO., LTD), .a uperization sterilization_ apparatus
(nanufactu@éﬁoﬁflﬁﬁtF&p§PEAFW§%E§§anPe§tVTW%l§be PFF%&Fi%ﬁmgﬁbSSFatus
(manuf actured by Tetrapak Alfa Laval), a Lagear UHT sterilizatiop quaratus
( man@lact ukd@nslingagaaoj 1 -anPafati »ateh (lﬁagr&ﬂéeéfiurséatﬁy Apa<h antht

Si | keborg) and the |Iike, and any of these app%patuses nayﬁ%e uge%.. [ 0026]
10Pr ef er abltjie &t loveriart o S i PFall &16MAing. RECE  Tefdl 8 on =Ri eh | ow
oi | -and-fat content of the present invention is 50 tq 140% preferably 60
to 130% noité prdtersisPECEo to Hheoml ladd Wede prBdSdtly 76 to 110% Wen

the overrun is too high, the texture is too |light, and .
fourteenth aspect is an oil-in-water emulsion containing

milk fat and vegetable oil-and-fat comprising the oil-in-

25 water emulsion with low oil-and-fat content according to



15 there is a tendency for the flavor to be thin. Wien the overrun is too
|l ow, the texture is too heavy, and it is difficult to obtain a desirable
flavor or neltability in the nouth. [0027] 20The whi ppabl e oil-in-water
emul sion with 1ow oil-and- fat content of the present invention has

whi ppabi lity, shape retainability after8whipping and texture after whipping
conparabl e to those of a conventional whipping cream which has 40 to 47 Wt %
of oil-and-fat content despite 25the oil-in-water enul sion has a | ow

oi |l -and-fat content 22 which is 10 to 40 w % of oil-and-fat_ conponents. It
i s infera?®ytdae Shchantbxtll fertidtHecisPecobt AP hyE S HP A snal |
anount of a solid state oil-and-fat with a nelting point of 40 to 68C and
an i odi ne fRBRINHAT 401 bF Hiless and thereby the solid state oil-and-fat is
eccentrically-located around of an interface of an oil-and- fat particle in
t he emul sion, although this inference |argely depends on enpirical rules
led by repeating trial and error many tinmes. 10[0028] In the

whi ppabl e Bt fe¢hs vaf efhemn sk th | ow oi l and-fat content of the present
invention, a lauric oil-andfat, a solid state oil-and-fat and an

oi | -ahd-fatOWhekh is liquid state at 20C are used as maj or oil-and-fat
15materials. When mlk taste is desired, mlk fat can be used with limts
of | ess than 3006 ilpetdres apdsphabe.to providpraperigprafie hethilk-fates s
partially same as a property of oil-and-fat m xture of a lauric oil-and-fat
wi th an oi¢mahsliémtwib chow sollcpnd- st at ecrte20C-h20 Thes nitidkh f at i ncl udes
mlk fat derived fromm |k such as fresh mlk, fresh creamand butter, as
wel | as bwmelsbph sihalohlisy obtdinetobyo prdeesséing thet dofs §10029]

In addition, when mlk taste is desired, a whippable 250il-in-water
enul si on cextal hemy shime fadtamblvehetabl @n 28collemnded htalchhi e bt ai ned
by m xing an enul sion containing mlk fat with the whippable oil-in-water
enul sfon witd howtloj | armhdat adxcohtent Diathe jmésentte nveindr ormhiBitey

enul sion containing mlk-fat of the present invention can be any emnul sions
as | ong asd4hei esautisé o T-oit -aldise 1 diku T it on alnals ex atvpl esil-heti@ofat ncl ude
fresh cream conpound creamand the like. In addition, an

arbitraril yogoaht guls £ch ehdll 50 oo 0bd alrve do byo Lis+mgd f £ £ishedipdnedtesh

10cream butter, butter oil, aninal-derived oil-and-fat, plant-derived
oi | -and-f atn asdlit beoh ) kee dedchi=siSedssible td Npidei da Xd ngh Dbpdiee enul si on
containing mlk fat with the whippable oil-in-water enulsion with | ow

oi | -and-f apicontenitof &helpIesent th NVvent bOD;aiXisng cattont StoOt has
15limted. Also, atine of mxing is not limted, but preferably, it is
prefegabl exh hapabhhei ewpl shonsEHnd ai ot a0nabl ki £ atafse M edbafhgr emul sifying
and cooling the whippable oil-in-water enulsion wwth |ow ol |l -and-fat
content. 205x8aPiEse [0830ose of dhoRveseNénbDVRRLpEINWM tiche Weseri bed in
nore detail below by way of exanples of the present invention, but the
spirit of the pyeseni7ipventioniisaf@icht bbby &bep 208 obhoW NY- exanpl es.
In the exanples, both of % and part 24 nean a wei ght basis. Method of

eval uating, 0t Lsi &n\el £5n AL S4 Olow o311-JHE-¥ESCOSHEYnOf wiRDcRi {51 Do vias er

enul sion, plasticization test (stability of an oil-in-water emulsion), 5and
an averagespaftécle di AMBLELrNerSoryahdat 8- Vige0si 1Yy MeasyLeppat of the
viscosity of an oil-1n- water enul sion was perfornmed with a B type

V:Ofnc%merpé%ﬂéﬁé%yéxﬁ&t@ﬁ’ JOGO KE Kin§0rac Lbdrd i M LN @ N2 rotor at 30

r

emulsicn to the range from 0.8 to 2.4 pm.

Moreover, it becomes possible to provide a whippable
oil-in-water emulsion containing milk fat and vegetable
oil-and-fat which has more excellent milk taste.

25



10Pl asticization test: 50 g of an oil-in-water enulsion was put into a 100
m -vol une beaker, and incubated at 20C for 2 hours, and thereafter, the
presence or the absence of occurrence of plasticization at stirring for 5
m nutes was confirned. 15Average particle dianmeter: An oil-in-water

emul sion is diluted with distilled wate? to neasurable concentration, and
then subjected to neasurenent with a laser diffraction type particle size
di stribution analyzer (SALD-2200A: manufactured by Shimadzu Corporation).
The average val ue 20Qoutput as data was assuned to be an average particle
dianeter.q“[l‘ﬁ‘é%lfor Carrxpthodibf thevat Bat P ohChhen oil-in-water emulsion is
whi pped 25 1% VWhipping tinme: Atinme until 1 kg of the oil-in 25 water
emul si on wa$ Qﬁipped with a Hobart m xer (MODEL N-5 manufactured by HOBART
CORPORATION) at the third gear (300 rpm, and the enul sion reached the

opt i num whi ppi Ny sPat el ardt ar t Fhet SeT Nt Whi cPvW t bl eiRdi st oh eRRteRtdly

m xed at 5the second gear (130 rpm . (2) Overrun: [(weight of

oi | -i n-watef et BTOFePerigyoehi 9Bl LHred o ( ohe ~ O Cohi ppeds prdduct after
whi ppi ng per given volune)] (wei ght of whipped product after whipping per

gi vendvol upe) txinpog 101 Byahapet r efai pabi P tpromhent’s I ving | ower - shaped
whi pped product after storage-at 15C for 24 hours Four-stage eval uati onA;
good, B; sfilghdiyygooln Gddiipybml ythhadoresephdifrertbeacietatys to a

(4) Water separation: The water separation state was 15si mul t aneously

eval uat ed wiibpalhee evhl vhrtontof ehapelertal Babl¢vtyi Fourdsiage

eval uati onA; Absent, B; Al nost absent C, Present, D; Very nmany Method of
eval uati oncofit¢ast ehandnés avorePDahe welrpdblliyyi nanteshampeh, nilk taste
and taste of whi pped cream were eval uat ed. (5) Taste Five-stage
eval uati onbg¢tgooahiditgl aghet ywiyoppily . acteplt abl ehippalkléghtlyibad, 1; bad
25(6) Meltability in the nouth 26 Five-stage eval uation5; good, 4;
slightly geadeB;cacteptabhay 2lsslhbghtdiylddd)wiipbang [ 008327 " Exdifpde 1 5To
12 parts of hardened coconuts oil (nelting point 33C), 2 parts of hardened
pal m kerneltois {hebpéagspoant td2C 1d ogi nebwmbivbes tthérein) ess)h 4 part of
rapeseed hardened oil (nelting point 17C) were added 0.25 part of [|ecithin,
and 0. 10 parippingotygl yeeram smshhisitat editatfyidOaclid estere ($6ade nanme SY
G yster MO 3S, manufactured by Sakanoto Yakuhin Kogyo Co., Ltd.), and then
m xed and ozlled 10 gbtatal an"whippdasercan” or Sepahisap etyeamh Blidh parts of
wat er were dissolved 3 parts of defatted mlk powder, 0.12 part of sucrose
15saturatetlsfatty weigpesyestdteade name: 5-570, manufactured by

M t subi shi - Kagaku Foods Corporation), 0.05 part of polyglycerin saturated
fattysaci diest®er (trade name SY G yster MS-5S, manufactured by Sakanoto
Yakuhi n Kogyo Co., Ltd.), 0.2 part of sodi um hexanetaphosphate, 0.02 part
of 20sodi um bi cat bpnat &ce s Hby paKi t 0Odn xanl han-gate r O] pash ©f tiguBsw gum
0.1 part of mlk flavor to prepare an aqueous phase. The oil phase

and the agyepusnPhase vef€esti 6f eehdi phe e HONDATXSE 1 GE 656t S OFs 391 i nut es
to be pre-enulsified, 25and then the resultant was subjected to
sterilizatiff-fat, water and protein, the oil-in-water emulsion has
10 to 40 wt% of cil-and-fat components, lauric cil-and-fat
20 content in an oil phase of the oil-in-water emulsicn is 60%
or more, and that a solid state oil-and-fat with a melting
point of 40 to 68°C and an iodine number of 40 or less is
contained in the cil-in-water emulsion.

Considering the light and low-calories which are

25 cbjects of the present invention, oil-and-fat ccomponenit is



27 treatnment by direct heating at 144C for 4 seconds with an ultra high
tenperature sterilization apparatus (manufactured by Iwai Kikai Kogyo Co.,
Ltd.), then honpgeni zed at a honbgeni zation pressure of 4 MPa, and

5i medi ately cooled to 10C. After cooling, this was aged for about 24 hours
to obtain a whi ppable oil-in-water enul§ion. To 1 kg of this

whi ppabl e oil -in-water enul sion was added 80 g of granul ated sugar, this
was whi pped by the 10af orenenti oned whi ppi ng nmet hod, and overrun, shape
retainability and water separation were neasured according to the

af or enent iR AR WO 0 15P a%di"ffi’b'n,mcf%%t%r atetHeV med tbidd 9% & nout h
of the whipped cream were eval uated. 15The results were summarized in Table
1. [0033] Bt 2o WHIBPADHE 67 123 it er el S orp bF BMAS 2 was
obtai ned according to the formul ati on and nmet hod of Exanple 20 1 except
that 12 paftPreHarktenetP coedbniis RIS L H0 Fnf tSkAPH OISR ydrintity
unsaturated fatty acid ester and 81.1 parts of water were changed to 17
parts of HeRRened RORIRE st | the 08l bkt &t Fol Pyt ntundsRreted fatty
acid ester and 76.1 parts of water. Evaluation was perfornmed according to
25t hed samd"iaimngre sl trrdofa beeppenant The Yeas i et ad8 aHRaIHE zed in
Table 1. Exanple 3 A whippable oil-in-water enmul sion of Exanple 3 was

obt ai ned aTEorkl mePiect het farenp2e D stV et ol fcE®mehplief tiul texcept
that 12 parts of hardened coconuts oil, 0.10 part of polyglycerin

unsat ur at edP¥&%ty acid ester and 81.1 parts of water were changed to 22
parts of hardened coconuts oil, 0.05 part of polyglycerin unsaturated fatty
acid ester and Tl.is petssoirwdatiert £vadulatiorvates: pandloyimed wichorkdivng to
10t he same manner as that of Exanple 1. The results were sunmmarized in
Table 1. [@0BHMnd-fat cortedttéobDrshanuredent esuidrst ofn Exanpliod ¢ o Exanpl e
3 were summarized in Table 1. 29 [Table 1] (MP nelting point,IN iodine
nunbes ) Exsempl @ dtdxanpl e-2hdex@aplel th Harmeneith papai ikerael 4 ®id4 MB°83C) Pal m
kernel oil (MP 29C) 12 - 17 22 - Palmfractionated hardened oil -

(MP45C, IN&6) an iodine number of 40 or less. An adding amount of

the solid state oil-and-fat is small amount, preferably 0.5
to 5 wt%, more preferably 1 to ¢4 wt%, and further
preferably 1 to 3 wt% with respect to the oil-in-water

15 emulsion.

An amount of the solid state oil-and-fat in an o0il
phase is preferably 2 to 25%, more preferably 2 to 20%, and
further preferably 4 to 22%. When the amount of the solid
state oil-and-fat is tToo low, whipping becomes difficult.

20 When the amount of the s90lid state oil-and-fat is too high,
meltability in the mouth after whipping becomes poor.

A melting point of an oil-and-fat was measured in
accordance with the Standard Methods for the Analysis of
Fats and 0ils of Japan ©il Chemists’ Society (1996} 2.2.4.2

25 (slip melting point}.



Rapeseed hardened oil - (MP 62C, IN 1.0 or |ess)

Pal nker nel fracti onat edhardened oil (MP 43C,IN 1.0 or less) - - - Hardened
pal m kernel oil 2 2 2 (MP 42C,IN 1.0 or less) ~ Palmfractionated oil (MP
21C) - - - Rapeseed hardened oil (MP 17C) 1 1 1 Lecithin 0.25 0.25 0.25

Pol ygl ycerin unsaturated fatty acid esitér 0.10 0.08 0.05 Defatted m Ik
powder 3 3 3 Dextrin - -

[0010]

Any oils-and-fats can be used as a solid state oil-
and-fat of the present invention as long as the oil-and-fat
has a melting point of 40 to 68°C and an iodine number of

5 40 or less. As a raw material oil-and-fat, lauric oils-
and-fats which are mainly composed of lauric acid, palm
oils—ahd-fats which are mainly compcsed of palmitic acid,
and hardened vegetable oils which are mainly composed of
fatty acid having 18 or more of carbon atoms can be

10 included. More specifically, examples of the lauric cils-
and-fats include, for example, coconut o0il and palm kernel
0il, and a fractionated oil obtained therefrom by
fractionation such as palm kernel olein and palm kernel
stearin, and a hardened c¢il thereof and the 1like, and one

15 type or two or more types can be selected therefrom for use.
[0011]

Examples of the palm oils-and-fats include palm oil,
and a fractionated o0il such as palm stearin and palm olein
obtained from fractionation.of palm o0il, as well as a

20 hardened oil thereof and the like, and one type or two or
more types can be selected therefrom for use.

Examples of vegetable oils-and-fats for the hardened
vegetable oils include soybean cil, rapeseed oil, sunflower
seed oil, cotton seed oil, peanuts o©il, rice bran cil, corn

25 oil, safflower oil, clive cil, kapok o©il, sesame cil, and



- Starch syrup Sorbitol - - - Sucrose saturated fatty acid ester 0.12
0.12 0.12 Polyglycerin saturated fatty acid ester 0.05 0.05 0.05 Sodi um
hexanet aphosphate 0.20 0.20 0.20 Sodi um bi carbonate 0.02 0.02 0.02 Xant han
gum 0.05 0.05 0.05 Guar gum 0.05 0.05 0.05 Tanarind seed gum- - -
Carrageenan - - - Gellan gum- - - MIR2flavor 0.10

evening primrose oil, and one type or two or more types can
be selected therefrom for use,
[0012]

Among the solid state cils-and-fats, more preferably,

5 lauric oils-and-fats which are mainly composed of lauric

acid, palm oils-and-fats which are mainly composed of
palmitic acid, and hardened vegetable o0ils which are mainly
composed of fatty acid having 18 or more cf carbon atoms,
having a melting point of 40 to 68°C and an iodine number

10 of 10 or less, further preferably, lauric cils-and-fats
which are mainly composed of lauric acid, palm oils-and-
fats which are mainly composed of palmitic acid, and
hardened vegetable oils which are mainly composed of fatty
acid having 18 or more of carbon atoms, having a melting

15 point of 40 to 68°C and iodine number of 2 or less, and
most preferably, lauric oils-and-fats which are mainly
composed of lauric acid having a melting point of 40 to
68°C and iodine number of 2 or less are preferable.

[0013]

20 It is necessary that an oil-in-water emulsion with low
oil-and-fat content of the present invention contains
lauric oil-and-fat of which content in én 0ll phase of the
oll-in-water emulsiocn is 60% or more. When lauric oil-and-
fat is used as a solid state oil-and-fat, this lauric oil-

25 and-fat is obviocusly included in the lauric oil-and-fat in



0.10 0.10 water 81.1 76.1 71.1 Ql-and-fat conponent(w% 15 20 25 Lauric
oil-and-fat(wt% 14 19 24 Lauric oil-and-fat/Ql-and-fat conponent(w% 93
95 96 Solid state oil-and-fat(wt% 2 2 2 Total solid conmponent(w% 19 24
29 G| -and-fat conponent/ Total solid conponent 0.8 0.8 0.8 SFC 10C 85 86 87
SFC 20C 60 60 60 SFC 25C 28 27 26 SFC 38C 10 9 9 Viscosity(cp)

an oil phase.

Examples of the lauric ocils-and-fats other than solid
state oils-and-fats include, for example, coconut oil and
palm kernel oil, and a fractionated oil obtained therefrom

5 by fractionation such as palm kernel olein and palm kernel
stearin, and a hardened oil thereof and the like, and one
type or two or more types can be selected therefrom for use.

Lauric oil-and-fat content in an oil phase is
preferably 70% or more, more preferably 80% cor mecre. When

10 lauric oil-and-fat content in an cil phase is low, shape
retainability after whipping beccmes poor as a whippable
oil-in-water emulsion.

Lauric oil-and-fat of the present invention is
preferably non-interesterified oil-and-fat.

15 [0014]

It is preferable that an oil-in-water emulsion with
low cil-and-fat content of the present invention contains
an oil-and-fat which is liguid state at 20°C. An adding
amount of the oil-and-fat which is liquid state at 20°C is

20 small amount, prefersbly G.5 to 5 wt%, more preferably 1 to
4 wt%, and further preferably 1 to 3 wt% with respect to
the coil-in-water emulsion.

&n amount ¢f the oil-and-fat which is ligquid state at
20°C in an oil phase is preferably 2 to 30%, more

25 preferably 3 to 27%, and further preferably 4 to 25%. When



370 280 350 5 min.or 5 mn.or 5 mn.or Plasticization test |onger |onger
| onger Average particle dianeter(1.1n) 1.3 1.4 1.5 3 mn:50 3 mn.15 3
m n. 05 Wi pping tine sec. sec. sec. Overrun(% 105 100 100 Shape
retainability B A A Water separation B B A Taste 4 4 4 Meltability in the
muth 5 55 30 [0035] Exanple 4 14

the amount of the oil-and-fat which is liguid state at 20°C

is too low, whipping becomes difficult as a whipping oil-
in-water emulsicn. When the amocunt of the cil-and-fat
which is liquid state at 20°C is too high, shape

5 retainability of the whippable oil-in-water emulsion tends
to be poor.

An oil-and-fat which is liquid state at 20°C means an
oil-and-fat which maintains liquid state by visual
observation after the steps putting 50 g of cil-and-fat

10 which is completely melted at 80°C in 100ml-vclume beaker,

followed by standing the oil-and-fat at 20°C for 24 hours.
More specifically, examples of the oil-and-fat include
soybean oil, cotton seed oil, corn oil, safflower oil,
olive o0il, palm low-melting pcint fraction, rapeseed oil,
15 rice bran oil, sesame o0il, and kapck 0il and one type or
two or more types can be selected therefrom for use.
A melting peoint of the cll-and-fat which is liquid
state at 20°C is preferably 5 to 25°C, further preferably 7
to 23°C, most preferably 10 to 22°C.
20 [0015]
As a process for producing an oill-in-water emulsion
with low oil-and-fat content of the present invention,
process for producing conventicnal cream can be applied.

More specifically, a process includes that 10 to 40 wt$% of

25 ¢gil-and-£fat, protein and water are main raw materials,



A whi ppabl e oil-in-water enul sion of Exanple 4 was obtained according to
the formul ati on and net hod of Exanple 51 except that 12 parts of hardened
coconuts oil (nelting point 33C), 2 parts of hardened pal m kernel oil
(el ting point 42C, iodine nunber 1.0 or less), 1 part of rapeseed hardened
oil (melting point 17C), 0.10 part of pBé&lyglycerin unsaturated fatty acid
ester and 81.1 parts of 10water were changed to 13 parts of hardened
coconuts oil (nelting point 33C), 2 parts of pal mfractionated hardened oil
(el ting point 45C,_iodine nunber , b parts of rapeseed hardened oil
(el ting phAwEia7eyl-ang7t ?)%r‘fo%?e%lwl%e?}% RIPRSE WPat e fatt i d ester
and 76.1 parts of 15water. Eval uation was perfornmed according to the sane
nmanner as ‘ffh%‘%ro?m‘B(%lWel% 68 he PESTPE] were Shihe?i ¥l STt 2l [ 0036]
Exanpl e 5 20A whi ppabl e oil-in-water emul sion of Exanple 5 was obtai ned
accor di ng 2dthet e bl atheht bnd mlmnbd05f4@x1a®rp‘ﬁ% a aé»dc@pﬂt itagdine12 parts
of hardened coconuts oil (nelting point 33C), 2 parts of hardened palm
kernel of INWHREX | A oI pF 4oes iodphendembbrta. Bherol ksk);watan part of
25pol yglycerin unsaturated fatty acid ester and 81.1 parts of 31 water

wer e %hang@@“l%qul? Para sobfndbrderroutocohul s of ¢ ¥ nEtd i wEtpofeRPIIT), 2
parts of palmfractionated hardened oil (nelting point 45C, iodine nunber
36), 0.08 parthefopbtigtyzesinemnbaterated fatty acid ester and 76.1 parts
of Swater. Eval uation was perforned according to the same nmanner as that of
Exanpl e 1.[0WEclesults were summarized in Table 2. [0037] Exanple 6 10A
whi ppabl e oil -i n-water enul sion of Exanple 6 was obtai ned according to the
fornul ati on andIimetihedo bl - Exawmpter lemxteponthath 1Popart §-afidhidadened
coconuts oil (nelting point 33C), 2 parts of hardened pal m kernel oil

(el ting pormted2Gyfi Ok neraseber idvénoioh essytal. dfopat todfa 1Spbliggl ycerin
unsaturated fatty acid ester and 81.1 parts of water were changed to 17
part 50 of hatgewesi Cogofut st oirl t i Nl he Dgi PO pbiBB8CGf 20 pas t 68T amapeseed
hardened oil (nelting point 62C, iodine nunber 1.0 or less), 0.08 part of
pol ygl ycerisdimsatuniat edof ad® yoaciedsesied amdo¥b-dnpafiss wlciofisat er.

Eval uation was perforned according to the sanme manner as that of Exanple 1.
The resul tsiyel@ staparazedoid . rd038]5% or less in drorguul ations
and the results of Exanple 4 to Exanple 6 25were summarized in Table 2. 32
[ Tabl e 2] gMs&elting point, INiodine nunber) Exanple 4 Exanple 5 Exanple
6 Hardened pal m kernel oil (MP 33C) 13 17 17 Pal m kernel oil (MP 29C) - - -

SFC of an oil phase is preferably 60 to 95 % at 10°C,

15 35 to 70% at 20°C and 0 to 20% at 3C°C.

Measurement of the SFC (s0lid fat content} of an oil
phase can be performed in conformity with IUPAC2.150 (Sclid
Content Determination in Fats by NMR).

[0017]

20 In the present inventicn, total solid component is
preferably 14 to 44 wt%, more preferably 16 to 42 wt%,
further preferably 18 to 40 wt%, and most preferably 18 to
38 wt%. When the total solid component is too low, taste
after whipping is watery. When the total solid component

25 is too high, meltability in the mouth becomes poor.



Pal m fracti onated hardened oil 2 2 - (MP45C, | N36) Rapeseed hardened oi
I

- 2 (MP 62C, IN 1.0 or less) Pal nker nel fracti onat edhardened oil (MP
43C,IN 1.0 or | ess) - Hardened pal m kernel oil - (MP 42C,IN 1.0 or
| ess) Pal mfractionated oil (MP 21C) - - - Rapeseed hardened oil (MP 17C)

51 1 Lecithin 0.25 0.25 0.25 Pol ygl ycéfi n unsaturated fatty acid ester
0.07 0.08 0.08 Defatted m |k powder 3

[0018]

In the present invention, the oil-and-fat component
and the total solid component are in the specific range,
and oil-and-fat component/total solid component is

5 preferably 0.3 or more, more preferably 0.4 or more,
further preferably 0.5 or more, and most preferably 0.6 or
more. When oil-and-fat component/total solid component is
too low, taste becomes poor.

[0019]

10 Examples of the total solid components of the present
invention include oil-and-fat, pretein, sugar,
polyvsaccharide thickener, emulsifier, salt, flavor,
coloring agent, preservative, and the like,

Examples of the proteins of the present invention

15 include milk protein, egg protein, soybean protein and the
like, and preferably, milk protein, and more preferably,
protein derived from non-fat milk solid components.

More specifically, examples of the milk proteins
include fresh milk, cow milk, defatted milk, fresh cream,

20 concentrated milk, evaporated milk, condensed milk, whole
milk powder, defatted milk powder, butter milk powder, whey
protein, casein such as acid casein, rennet casein, casein
sodium, casein calcium and casein potassium, and total milk
protein. Examples of the egg proteins include liguid or

25 dried egg yolk, egg albumen, whole egg and isclated single



3 3 Dextrin - - - Starch syrup - Sorbitol - - - Sucrose saturated fatty
acid ester 0.12 0.12 0.12 Polyglycerin saturated fatty acid ester 0.05 0.05
0. 05 Sodi um hexanet aphosphate 0.20 0.20 0.20 Sodi um bi carbonate 0.02 0.02
0. 02 Xanthan gum 0.05 0.05 0.05 Guar gum 0.05 0.05 0.05 Tanmarind seed gum -
- - Carrageenan - - - CGellan gum 17

(simple) protein therefrom, for example, ovalbumin,
conalbumin, ovomucoid, ovogleobulin, and the like. Examples
of the soybean proteins include soybean milk, defatted
soybean flour, soybean protein concentrate, soybean protein

5 isolate, defatted soybean milk powder, soybean protein
hydrolysate, and the like.

Examples of the proteins derived from non-fat milk
solid components inciude fresh milk, cow milk, defatted
milk, fresh cream, concentrated milk, evaporated milk,

10 condensed milk, whole milk powder, defatted milk powder,
butter milk powder, whey protein and the like. An amount
of the protein is preferably 0.3 to 7 wt%, more preferably
.3 to 6 wt%, and further preferably 0.3 to 5 wt%. When
amount of protein is too low, emulsion stability of the

15 oill-in-water emulsion with low cil-and-fat content beccomes
poor. When amount of protein is toc high, it tends to
cause deterioration of taste in a sterilization step.

In addition, in the case where non-fat milk solid
component, amount thereof is preferably 0.5 to 12 wt%, more

20 preferably 1 to 9 wt%, and further preferably 2 to 8 wt%.
[0020]

Examples cf the sugars of the present invention
include sucrose, fructose, glucose, lactose, maliose,
invert sugar, trehalose, sugar alcohol, corn syrup, starch

25 syrup, dextrin and the like. Examples c¢f the sugar



- - Mlk flavor 0.10 0.10 0.10 Water 76.1 76.1 76.1 G| -and-fat

conponent (W% 20 20 20 Lauric oil-and-fat(w% 13 17 17 Lauri
oil-and-fat/Q | -and-fat conponent(wt% 65 85 85 Solid state
oil-and-fat(w% 2 2 2 Total solid conmponent(w% 24 24 24 Ol-and f at
conponent/ Total solid conponent 0.8 0.880.8 SFC 10C 90 90 91 SFC 20C 63 62
64 SFC 25C 29 27 31

alcohols include monomeric sugar alcohols such as
erythritol, mannitol, sorbitol and xylitol, dimeric sugar
alcohols such as isomalititel, maltitol and lactitol,
trimeric sugar alcohols such as maltotriitol,

5 isomaltotriitol and pannitol,'tetre— 0Y more meric sugar
alcohols such as oligosaccharide alcchol, reduced starch
and decomposed products of reduced starch.

Lactose which coexists with protein is included in the
sugars of the present invention.

10 An amount of the sugars is preferably about 0.5 to 20
W%, more preferably 0.5 to 10 wt$%, further preferably 0.5
to 6 wt%, and most preferably 0.5 to 4.5 wtk.

[0C21]
Polysaccharide thickeners of the present invention are

15 preferably one or two or more of polysaccharide thickeners
selected from gellan gum, xanthan gum, locust bean gum,
pullulan, guar gum, psyllium seed gum, water—-soluble
soybean polysaccharides, carrageenan and tamarind seed gum,
more preferably, one or two or more cof polysaccharide

20 thickeners selected from gellan gum, xanthan gum, pullulan,
guar gum, psyllium seed gum, water-soluble soybean
polysaccharides, carrageenan and tamarind seed gum.

[0022]
As the emulsifier in the present invention, a

25 conventional emulsifier used for preparing a whippable o0il-



SFC 30C 12 11 16 \/scosMy(cp) 360 300 320 Pl asticization test 5 mn.or

|l onger 5 mn. or longer 5 mn. or |onger Average particle dianmeter(p.nm 1.5
1.3 1.3 Whipping time 3 min.40 sec. 3 min.35 sec. 3 mn.45 sec. Overrun(%
110 105 110 Shape retainability B A A V\ater separation B B A Taste 4 4 4
Meltability in the nouth 55 4

in-water emulsion can be used as appropriate. Examples of
the emulsifier include synthetic emulsifiers such as
lecithin, monoglyceride, sorbitan fatty acid ester,
propylene glycol fatty acid ester, polyglycerin fatty acid
5 ester, polyoxyethylene sorbitan fatty acid ester, sucrose
fatty acid ester and the like, and one or more of them can
be selected and then used as appropriate.
[0023]
In the oil-in-water emulsion with low cil-and-fat
10 content of the present invention, it is preferred to use
various salts, and preferred to use alone or in combination
of two or more of hexametaphosphate, dibasic phosphate,
sodium citrate, poclyphosphate, sodium bicarbonate and so on.

In addition, if desired, flavor, colorant and/or

15 preservative can be used.
[0024]

As a process for producing an coill-in-water emulsion
with low cil-and-fat content of the present invention,
process for producing conventional éream can be applied.

20 More specifically, a process includes that 10 to 40 wt% of
oll-and-fat, protein and water are main raw materials,
lauric oil-and-fat content in an oil phase cf the oil-in-

water emulsion is 60 % or more, and a solid state oil-and-

fat with a melting point of 4C to 68°C and an iodine number

25 of 40 or less is blended into the oll-in-water emulsion on



33 [0039] Exanple 7 A whippable oil-in-water enul sion of Exanple 7 was

obt ai ned according to the fornulation and net hod of Exanple 51 except that
12 parts of hardened coconuts oil, 1 part of rapeseed hardened oil (nelting
point 17C) and 0.05 part of guar gum were changed to 12 parts of palm
kernel oil (melting point 29C), 1 partZ28f palmfractionated oil (nelting
point 21C) and 0.05 part of gellan gum 10Eval uation was perforned
according to the sane manner as that of Exanple 1. The results were

summar.i zed in Table 3. [0040] Exanple 8 A whippable oil-in-water emulsion
of Exanpl €@ P y@REIEHABIHEY Ak dordi iy 5td”’tt%e‘f‘”f nif $s on ta%mqfﬁat%d' of
Exanple 1 except that 12 parts of hardened coconuts oil, 1 part of rapeseed
har dened of®~% Jﬁl?i@}”p%?‘?ﬁr 19y tRR U OEhREe RT3 v i RS atRiSit ed
fatty acid ester, 0.05 part of guar gumand 81.1 parts of water were
changed toemwl%hf%%drz&ﬁs%%wﬁk%’?@ %ﬁ@rﬂ(lnaew%ga% e deymogehatd of

pal mfractionated oil (melting point 21C), 0.08 part of polyglycerin
unsat ur at e faletgimcile estbrin B hatUb¥ L Qfed | an gum and 76.1 parts of

wat er. Eval uati on was perforned according to the sane manner as that of
Exanpbe 1. 25ThRn raeedase vieret sthmetionsieh dJame S 1-8ud1D041] Exanple 9 A

whi ppabl e oil -i n-water enul sion of Exanple 9 was obtai ned according to the
fornul at i opeenichet hodtled Ekamigt evsle exerept s dratwith phew so b~ 4t veaied
coconuts oil, 1 part of rapeseed hardened oil (nelting point 17C), 0.10

part of pod:cyxgteym‘erim pnsitvalat edif atlly aonge ebten, 0 08 050 pard 1of, guare gum
and 81.1 parts of water were changed to 22 parts of pal mkernel oil
(rmelting porafe288)y inpani¢ oéngal frd0OfY attitonat@dwo) |afdrefuitigepoi nt 210,
0.05 part of polyglycerin unsaturated fatty acid ester, 0.05 part of gellan
gum and 7lpidepariisl of inatles . r&ovgd ubd oronl Wast pel forpred adicean dilng to the same
manner as that of Exanple 1. The results were sunmarized in Table 3.

15[ 0042] averadorpatatdbasdomdetdre estube ssodl Exammpl evdrion Exbigt e 9 were
sumari zed in Table 3. 35 [Table 3] (MP nelting point,INiodine nunber)

Exanpl e 7 Exapmpleg Scdxdnpte e Hatglenedilpak mkeraedrage (Mr83€e- - - Palm
kernel oil (MP 29C) 12 17 22

diameter is too large, emulsion stability becomes poor.

The oil-in-water emulsion is preferably sterilized

considering the preserving property.
15 [0025]

There are two types of sterilization treatment, that
is, an indirect heating mecde and a direct heating mode.
Examples of an apparatus for the indirect heating treatment
include, but not limited to, an APV plate-type UHT

20 treatment apparatus {manufactured by APV Co., Ltd.), a CP-
UHT sterilization apparatus (manufactured by Climaty
Package Co., Ltd.), a Stork tubular-type sterilization
apparatus (manufactured by Stork), a Contherm scraping-type
UHT sterilization apparatus (manufactured by Tetrapak Alfa

25 Laval) and the like. Examples of the direct heating-type



Pal m fracti onated hardened oil - - - (MP 45C I N36) - Rapeseed hardened oil
- - - (MP 62C, IN 1.0 or less) Pal nker nel fracti onat edhardened oil (MP
43C,IN 1.0 or less) 2 2 2 Hardened pal mkernel oil - - - (MP 42C, IN 1.0 or
| ess) Pal mfractionated oil (MP 21C) 1 1 1 Rapeseed hardened oil (MP 17C)
- - - Lecithin 0.25 0.25 0.25 Pol ygl ycétin unsaturated fatty acid ester
0.10 0.08 0.05 Defatted m |k powder 3

sterilization apparatus include an ultrahigh temperature
sterilization apparatus (manufactured by IWAI KIKAI KOGYO
CO., LTD), a uperization sterilization apparatus
(manufactured by Tetrapak Alfa Laval), a VTIS sterilization
5 apparatus {(manufactured by Tetrapak Aifa Laval), a Lagear
UHT sterilization apparatus (manufacturéd by Lagear)}, a
Paralizator {manufactured by Pash and Silkeborg) and the
like, and any of these apparatuses may be used..
[0026]

19 Preferably, an overrun for the whippable oil-in-water
emulsicn with low oil-and-fat content of the present
invention is 50 to 140%, preferably 60 to 130%, more
preferably 70 to 120%, and most preferably 70 to 110%. When
the overrun is too high, the texture is too light, and

15 there is a tendency for the flaver to be thin. When the
overrun is too low, the texture is too heavy, and it is
difficult to obtain-a desirable flavor or meltability in
the mouth.

[C027]

290 The whippable cil-in-water emulsion with low oil-and-
fat content of the present invention has whippability,
shape retainasbility after whipping and texture after
whipping comparable to those of a conventional whipping
cream which has 40 to 47 wt% of cil-and-fat content despite

25 the oil-in-water emulsion has a low oil-and-fat content



3 3 Dextrin - - Starch syrup - - Sorbitol - - Sucrose saturated fatty
acid ester 0.12 0.12 0.12 Polyglycerin saturated fatty acid ester 0.05 0.05
0. 05 Sodi um hexanet aphosphate 0.20 0.20 0.20 Sodi um bi carbonate 0.02 0.02
0. 02 Xanthan gum 0.05 0.05 0.05 Guar gum- - - Tamarind seed gum- -
Carrageenan - _ - Gellan gum 22

which 1s 10 to 40 wt% of oil-and-fat compeonents. It is
inferable that such an excellent effect is obtained by
using a small amount of a solid state oll-and-fat with a
melting point of 40 to 68°C and an iodine number of 40 or

5 less and thereby the solid state oil-and-fat is
eccentrically~-located around of an interface of an oil-and-
fat particle in the emulsion, although this inference
largely depends on empirical rules led by repeating trial
and errcr many times.

10 [0028]

In the whippable coil-in-water emulsion with low ocil-
and-fat content of the present invention, a lauric cil-and-
fat, a solid state oil-and-fat and an oil-and-fzt which is
liguid state at 20°C are used as major oil-and-fat

15 materials. When milk taste is desired, milk fat can be
used with limits of less than 30% in the oil phase.

A property of the milk fat is partially same as a
property cf oil-and-fat mixture cf a lauric oil-and-fat
with an oil-and-fat which is liqguid state at 20°C.

20 The milk fat includes milk fat derived from milk such
as fresh milk, fresh cream and butter, as well as butter
0il which is obtained by processing thereof.

[0029]
In addition, when milk taste is desired, a whippable

25 oil-in-water emulsion containing milk fat and vegetable



0.05 0.05 0.05
conponent (W %
oil-and-fat/ Q|

MIk flavor 0.10 0.10 0.10 Water 81.1 76.1 71.1 Q| -and-fat
15 20 25 Lauric oil-and-fat(w% 14 19 24 Lauric
-and-fat component(wt% 93 95 96 Solid state

oil-and-fat(ww% 2 2 2 Total solid conmponent(wt% 19 24 29 O |-and-fat

conponent/ Tot al

solid conponent 0.8 0.830.9 SEC 10C 72 72 72 SEC 20C 47 46

46 SEC 25C 24 23 22

oil-and-fat can be obtained by mixing an emulsion

containing milk fat with the whippable oil-in-water

emulsion with low oil-and-fat content of the present

invention.

The emulsion containing milk fat of the present

inventicon can be any emulsions as long as the emulsiocn

contains milk fat, and examples thereof include fresh cream,

compound cream and the like. 1In addition, an arbitrarily-

configured emulsion obtained by using fresh milk, fresh

10 cream, butter, butter oil, animal-derived ocil-and-fat,

plant-derived oil-and-fat and the like can be used.

In the mixing of the emulsion containing milk fat with

the whippable oil-in-water emulsion with low oil-and-fat

content of the present invention, mixing ratio is not

15 limited. Also, a time of mixing is not limited, but

preferably, it is preferable that the emulsion containing

milk

fat is mixed after emulsifying and ccoling the

whippable oil-in-water emulsion with low oil-and-fat

content.

20 Examples

[0030]

The present invention will be described in more detail

below by way of examples of the present invention, but the

spirit of the present invention is not limited by the

25 following examples. In the examples, both of % and part



SEC 30C 6 4 3 Viscosity(cp) 350 270 320 Plasticization test 5 mn. or

| onger 5 mn.or longer 5 mn. or |onger Average particle dianeter (jm 1.4
1.4 1.5 Whipping time 3 min.10 sec. 2 mn.55 sec. 2 mn.50 sec. Overrun(%
100 95 90 Shape retainability B A A Water separation B a A Taste 4 4 4
Meltability in the nouth 55 5 24

mean a weight basis.
Method of evaluating oil-in-water emulsion

The viscosity of an oil-in-water emulsion,
plasticization test (stability of an oil-in-water emulsion},

5 and an average particle diameter were evaluated.

Viscosity: Measurement of the viscosity of an oil-in-
water emulsion was performed with a B type viscometer
{manufactured by TOKYO KEIKI Co., Ltd.}) with a No.2Z rotor
at 30 rpm.

10 Plasticization test: 50 g of an cil-in-water emulsion
was put into a 100 ml-volume beaker, and incubated at 20°C
for 2 hours, and thersafter, the presence or the absence of
occurrence of plasticization at stirring for 5 minutes was
confirmed.

15 Average particle diameter: An oil-in-water emulsion is
diluted with distilled water to measurable concentration,
and then subjected to measurement with a laser diffraction

type particle size distribution analyzer (SALD-ZZ00A:

manufactured by Shimadzu Corporation}). The average value
20 output as data was assumed to be an average particle

diameter.

[G031]

Method of evaluation when oil-in-water emulsion is
whipped

25 (1} Whipping time: A time until 1 kg of the oii-in



36 [0043] Exanple 10 A whi ppabl e oil-in-water enul sion of Exanple 10
was obt ai ned according to the fornul ati on and net hod of Exanple 51 except
that 0.10 part of polyglycerin unsaturated fatty acid ester, 3 parts of
defatted m |k powder, 0.05 part of xanthan gum O0.05 part of guar gum and
81.1 parts of water were changed to 0.88 part of polyglycerin unsaturated
fatty acid-ester, 8 parts of defatted m |k powder, 0.03 part of 10xanthan
gum 0.03 part of guar gum 0.02 part of tamarind seed gum 0.02 part of
carrageenan and 76.1 parts of water. Evaluatiaqn was perforned according to
the sane el HEHERD gf2 EXAMAIRED Wi F JSRasE Ere suiltizdét4 n Tabl e
4. [0044] 15Exanple 11 A whi ppabl e oil -in-water enul sion of_ Exanple
11 was obtBHER GeERdi Ry HOPAE HOURIATION atd Tt Hodh o1 dseirpl B0 except
that 12 parts of hardened coconuts oil, 0.10 part of polyglycerin

unsat ur at eePTlat t3NACHRE exteksian parached PoRIeTREYER MW 2% 05 part
of xanthan gum O0.05 part of guar gumand 81.1 parts of water were changed
to 17 partandfa hh#%rfgﬁf%%m%h othhe s ket tWdF Botddy yeletdh aksat urat ed
fatty acid ester, 8 parts of defatted m |k powder, 0.03 part of xanthan
gum 9. 03 P tsefohareajuni 1 2605@® part of tamarind seed gum 0.02 part of
carrageenan 37 and 71.1 parts of water. Evaluation was perforned according
to the same manhey Qeexhizn: of (Bxkglpt ecdl . offhelrasuies Sdes sumidy zed in

Tabl e 4. [0045] 5Exanple 12 ° A whi ppabl e oil-in-water enul sion of
Exanpl e 12yimesn obt himed- Geebylli nef tohigreed arpedaet onf tevd whetbwididfeExanpl e
1 except that 12 parts of hardened coconuts oil, 0.10 part of polyglycerin

unsat ur at egli @t tyo hetel} pst efweigipards wof i st frat ddd-tri d & qpowdeirgpithd5 part
of xanthan gum 0.05 part of guar gumand 81.1 parts of water were changed
to 22 parteofghadenedireoconut®Coil, 0.03 part of polyglycerin unsaturated
fatty acid ester, 8 parts of defatted m |k powder, 0.03 part of xanthan
gum10@. 03 part 03) gilmapguretdAbaIOP] payt bBindmeass ol setbwrmsia®d part of
carrageenan and 66.1 parts of water. Evaluation was perforned according to

the same npMEesedspiddbcOfaExarpdeodagdher resuy tiprwerse hawingar i zed in Tabl e
4. [0046] 20Formul ations and the results of Exanple 10 to Exanple 12 were

summari zed in Tabhe-#ag38etdameidd (Mhmddddg PointidNipdiswed nunber)
Exanpl e 10 Exanpl e 11 Exanple 12 Hardened pal m kernel oil (MP 33C) Palm
kernel oil (MP 290)s12ghtly bad?2 B; Reddn {Hactponat ek har dened oi | (WP
45C, I N 36)
(4) Water separation: The water separation state was
15 simultaneously evaluated with the evaluation of shape
retainability
Four-stage evaluation A; Absent, B; Almost absent
C; Present, D; Very many
Method of evaluation of taste and flavor
20 The meltability in the mcuth, milk taste and taste of
whipped cream were evaluated.
(5) Taste
Five-stage evaluation 5; good, 4; slightly good
3; acceptable, 2; slightly bad, 1; bad

25 (6} Meltability in the mouth



Rapeseed hardened oil - (MP62C,IN 1.0 or |ess)

Pal nker nel fracti onat edhardened oil (MP 43C,IN 1.0 or less) - - - Hardened
pal m kernel oil 2 2 2 (MP 42C, I N1.0 or |ess) Pal m fractionated oil (MP
21C) - - - Rapeseed hardened oil (MP 17C) 1 1 1 Lecithin 0.25 0.25 0.25

Pol ygl ycerin unsaturated fatty acid es&ér 0.08 0.06 0.03 Defatted mlk
powder 8 8 8 Dextrin - -

Five-stage evaluation 5; good, 4; slightly good
3; acceptable, 2; slightly bad, 1; bad
[0032]
Example 1
5 " To 12 parts of hardened coconuts oil (meiting point
33°C), 2 parts of hardened palm kernel oil (melting pecint
42°C, iodine number 1.0 or less), 1 part of rapesesed
hardened oil (melting point 17°C) were added 0.25 part of
lecithin, and 0.10 part of polyglycerin unsaturated fatty
10 acid ester (trade name SY Glyster MO-33, manufactured by
Sakamotec Yakuhin Kogyo Co., Ltd.), and then mixed and
melted to obtain an oil phase.
Separately, in 81.1 parts of water were dissolved 3
parts of defatted milk powder, 0.12 part of sucrose
15 saturated fatty acid ester (trade name: 35-570, manufactured.
by Mitsubishi-Kagaku Foods Corporaticn), 0.05 part of
polyglycerin saturated fatty acid ester (trade name SY
Glyster MS-53, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.), 0.2 part of scdium hexametaphosphate, 0.02Z part of
20 sodium bicarbonate, 0.05 part of xanthan gum, 0.05 part of
guar gum, 0.1 part of milk flavor to prepare an agqueous
rhase.
The o0il phase and the agueous phase were stirred with
a Homomixer at 65°C for 30 minutes to be pre-emulsified,

25 and then the resultant was subjected to sterilization



- Starch syrup - - Sorbitol - - - Sucrose saturated fatty acid ester 0.12
0.12 0.12 Polyglycerin saturated fatty acid ester 0.05 0.05 0.05 Sodi um
hexanet aphosphate 0.20 0.20 0.20 Sodi um bi carbonate 0.02 0.02 0.02 Xant han
gum 0.03 0.03 0.03 Guar gum 0.03 0.03 0.03 Tamarind seed gum 0.02 0.02 0.02
Carrageenan 0.02 0.02 0.02 Gellan gum 27- _ M1k flavor 0.10

treatment by direct heating at 144°C for 4 seconds with an
ultra high temperature sterilization apparatus
(manufactured by Iwai Kikal Kogyo Co., Ltd.), then
homogenized at a homogenization pressure of 4 MPa, and

5 immediately cooled to 10°C. After cooling, this was aged
for about 24 hours to obtain a whippable oil-in-water
emulsion.

To 1 kg of this whippable oil-in-water emulsion was

added 80 g of granulated sugar, this was whipped by the

10 aforementioned whipping method, and overrun, shape
retainability and water separation were measured according
to the aforementioned method. In additicon, taste and the
meltability in the mouth of the whipped cream were
evaluated.

15 The results were summarized in Table 1.
[0033]
Example 2

A whippable cil-in-water emulsion of Example 2 was

obtained according to the formulation and method of Example

20 1 except that 12 parts of hardened coconuts oil, C.10 part
of polyglycerin unsaturated fatty acid ester and 81.1 parts
of water were changed to 17 parts of hardened coconuts oil,
0.08 part of polyglycerin unsaturated fatty acid ester and
76.1 parts of water. Evaluation was performed according to

25 the same manner as that of Example 1. The results were



0.10 0.10 water 76.1 71.1 66.1 Q| -and-fat conponent(w% 15 20 25 Lauric
oil-and-fat(wt% 14 19 24 Lauric oil-and-fat/Ql-and-fat conponent(w% 93
95 96 Solid state oil-and-fat(wt% 2 2 2 Total solid conponent(w% 24 29
34 G l-and-fat conponent/Total solid conponent 0.6 0.7 0.7 SFC 10C 85 86 87
SFC 20C 60 60 60 SFC 25C 28 27 26 SFC 36C 10 9 9 Viscosity(cp)

summarized.in Table 1.
Example 3
A whippable oil-in-water emulsion of Example 3 was
obtained according to the formulation and method of Example
5 1 except that 12 parts of hardened coconuts oil, 0.10 part
of polyglycerin unsaturated fatty acid ester and 8i.1 parts
of water were changed to 22 parts of hardened coconuts oil,
0.05 part of polyglycerin unsaturated fatty acid ester and
71.1 parts of water. Evaluation was performed according to
10 the same manner as that of Example 1. The results were
summarized in Table 1.
[0034]
Formulatipns'and the results of Example 1 to Example 3

were summarized in Table 1.



400 360 390 Pl asticization test 5 min. or longer 5 mn.or longer 5 mn.or

| onger Average particle dianeter (pm 1.4 1.5 1.5 Waipping time 3 mn. 10
sec. 2 mn.55 sec. 2 mn.50 sec. Overrun(% 90 95 95 Shape retainability A
A A Water separation B A A Taste 55 5 Meltability in the nouth 55 4 39

[ 0047] Exanple 13 A whi ppabl e oi E€i n-wat er enul si on of Exanple 13 was
obt ai ned according to the fornulation and net hod of Exanple 51 except that

12 parts of hardened coconuts oil (nelting
[Table 1]
(MP melting peint, IN iodine number) Example 1 Example 2 Example 3
Hardened palm kernel oil {MP 33°C} 12 17 22
Palm kernel oil (MP 29°C) - - -
Palm fractionated hardened oil _ _ _
(MP 45°C, IN 36)
Rapeseed hardened oil _ _ _
(MP 62°C, IN 1.0 or less}
Palm kernel fractionated hardened _ _ ~
oil (MP 43°C, IN 1.0 or less)
Hardened palm kernel eil 2 5 2
{MP 42°C, IN 1.0 or less)
Palm fractionated oil (MP 21°C} - - -
Rapeseed hardened oil (MP 17°C) 1 1 1
Lecithin 0.25 0.25 0.25
Polyglycerin unsaturated fatty acid 0.10 0.08 0.05
ester
Defatted milk powder 3 3 3
Dextrin - - -
Starch syrup - - -
Sorbitol - - -
Sucrose saturated fatty acid ester G.12 0.12 .12
Polyglycerin saturated fatty acid 0.05 0.05 0.05
ester
Sodiuvm hexametaphosphate 0.20 0.20 0.20
Sodium bicarbonate 0.02 0.02 0.02
Xanthan gum 0.08 0.05 0.05
Guar gum 0.05 .05 0.05
Tamarind seed gum - - -
Carrageenan - - -
Gellan gum - - _
Milk flawvor 0.10 0.10 0.10
Water 81.1 76.1 71,1
Oil-and-fat component {wth) 15 20 25
Lauric oil-and-fat (wt®) 14 19 24
Lauric 01l—an?—fat/01l—and—fat 93 95 9g
component (wt%)
Solid state oil-and-fat {(wt%) 2 2 2
Total sollid component (wt%) 19 24 29
Qil-and-fat component/Total solid 0.8 0.8 0.8
component
SFC 10°C 85 86 87
SFC 20°C 60 60 60
SFC 25°C 28 27 26
3FC 30°C 10 9 9
Viscosity (cp) 370 280 350
o . 5 min. or 5 min. or 5 min. or
Plasticization test longer longer longer
Average particle diameter (pm) 1.3 1.4 1.5
Whipping time 3 min. 50 3 min. 15 3 min. 05
PPing sec. sec. sec.
Overrun (%) 105 100 100
Shape retainability B A A
Water separation B B A
Taste 4 4 4
Meltability in the mouth S 5 5




poi nt 33C), 2-parts of hardened pal m kernel oil (nmelting point 42C, i odine
nunmber 1.0 or less), 0.10 part of polyglycerin unsaturated fatty acid ester
and 81.1 parts of water were changed to 18 parts of hardened coconuts oil
10(nelting point 33C), 1 part of palmfractionated hardened oil (nelting
poi nt 45C, iodi ne nunber 36), 0.08 parBlof polyglycerin unsaturated fatty
acid ester and 76.1 parts of water. Evaluation was performed according to
the sane manner as that of Exanple 1. The results were summari zed 15in

Tabl e 5. [0048]. Exanple 14 A whi ppabl e oil-in-water enul sion of

Exanpl e 14[ bbt ai ned according to the fornulation and method of Exanple
201 except that 12 parts of hardened coconuts oil (nelting point 33C), 2
parts of HeFafenk’l Hal m kernel oil (nelting point 42C, iodine number 1.0 or

| ess), 0.10 part of polyglycerin unsaturated fatty acid ester and 81.1
parts of water Aweteletahbed b U5 pres v hardened ovumea st 61ds 25(nel ti ng
point 33C), 4 parts of palmfractionated hardened 40 oil (nelting point
45C, i odi nebraird BBICrdloB parthof fganyds et i andinethindateld FanBlaci d
ester and 76.1 parts of water. Evaluation was perfornmed according to the
same fannet excetiattloit Ba@npiecd . offferdengd scorgeusumvay | #esdl Bing Tabl e 5.

[ 0049] Exanple 15 A whi ppabl e oil -in-water enul sion of Exanple 15 was
obt ai ned aocordi 7)o thesfrasmalfatizonicard petinodeoh ex aipl ¢meQl iexgcept t hat
12 parts of hardened coconuts oil (nelting point 33C), 2 parts of hardened
pal m ker ngpoint 42fEl,t iinglipe mumd2@, l.0diore lessder 11 p@rar diesspes@et0 part
of polyglycerin unsaturated fatty acid ester and 81.1 parts of water were
changed t chd2dgeed sonf has denes weiconut 80i,l 0L3Onglatitng fpoi nt 33C), 6 parts
of palmfractionated hardened oil (nelting point 45C, iodine nunber 36),

0. 08 part oflpol yopyicerinms ansad tedt B fatdyi do gt estard add. 7 Gedrpardfs of
wat er. Eval uation was perfornmed according to the sane nmanner as that of
Exanpb e 1.wdther restd tchaveyed stombd i gead 200 H Habdendd ¢QO&Djts oil

Forrmul ati ons and the results of Exanple 13 to Exanple 15 were sunmari zed in
Table 5. ddeldald eodind M3t i2ngapeisntor IKN1nodime flwierd Baarenedl3
Exanpl e 14 Exanpl e 15 Hardened pal m kernel oil (MP 33C) Pal m kernel oil (M
29C) Pal méyacthonat.ed by genesbqi |1 VR ABGnN r36)6 )Rageseed sharrdened oi |
(MP 62C,IN 1.0 or less) 18 - 1 - 15

rapeseed hardened oil {(melting point 17°C), 0.07 part of

polyglycerin unsaturated fatty acid ester and 76.1 parts of

15 water. Evaluation was performed according to the same
menner as that of Example 1. The results were summarized
in Table 2.
[0036]
Example 5

20 A whippable oil—in—watér emulsion of Example 5 was

obtained according to the fermulation and method of Example
1 except that 12 parts of hardened coconuts oil (melting
point 33°C), 2 parts of hardened palm kernel oil (melting

point 42°C, iodine number 1.0 cr less), 0.10 part of

25 polyglycerin unsaturated fatty acid ester and 81.1 parts of



- 4 - 13 - 6 Pal nkernel fractionatedhardened oil (MP 43C,IN 1.0 or |ess)

Har dened pal m kernel oil - (MP 42C,IN 1.0 or |less) Pal m fracti onat ed
oi | (MP 21C) - - - Rapeseed hardened oil (MP 17C) 1 1 1 Lecithin 0.25 0.25
0.25 Polyglycerin unsaturated fatty acid ester 0.08 0.08 0.08 Defatted m |k
powder 3 3 3 Dextrin - - - Starch syrup:-

water were changed to 17 parts of hardened coconuts oil

(melting point 33°C), 2 parts of palm fracticnated hardened
0il {melting peoint 45°C, iodine number 36), 0.08 part of

poiyglycerin unsaturated fatty acid ester and 76.1 parts of

5 water. Evaluation was performed according to the same
manner as that of Example 1. The results were summarized
in Table 2.
[0037]
Example 6

10 A whippable oil-in-water emulsion of Example 6 was

obtained according to the formulation and method of Example
1 except that 12 parts of hardened coconuts oil (melting
point 33°C), 2 parts of hardened palm kernel oil (melting
point 42°C, iodine number 1.0 or less), 0.10 part of

15 polyglycerin unsaturated fatty acid ester and 81.1 parts of
water were changed fo 17 parts of hardened coconuts oil
(melting point 33°C), 2 parts of rapeseed hardened oil
(melting point 62°C, iodine number 1.0 or less), 0.08 part

of polyglycerin unsaturated fatty acid ester and 76.1 parts

20 of water. Evaluation was performed according to the same
manner as that of Example 1. The results were summarized
in Table 2.
[0038]

Formulations and the results of Example 4 tTo Example ©

25 were summarized in Table 2.



Sor bi t ol

Sucrose saturated fatty acid ester 0.12 0.12 0.12

Pol ygl ycerin saturated fatty acid ester 0.05 0.05 0.05 Sodi um

hexanet aphosphate 0.20 0.20 0.20 Sodi um bi carbonate 0.02 0.02 0.02 Xant han

gum 0. 05 0.05 0.05 Guar gum 0.05 0.05 0.05 Tamarind seed

Carrageenan - - -

76.1

Gellan gum - - -

M | RZf | avor

gum - - -
0.10 0.10 0.10 Wwater

76.1

[Table 2]
(MP melting point, IN iodine number) Example 4 Example 5 Example &
Hardened palm kernel ocil (MP 33°C) 13 17 i7
Palm kernel oil (MP 29°C) - - -
Palm fractionated hardened oil 2 5 _
(MP 45°C, IN 36}
Rapeseed hardened oil _ _ ”
(MP 62°C, IN 1.0 or less)
Palm kernel fractionated hardened _ _ _
oil (MP 43°C, IN 1.0 or less)
Bardened palm kernel oil _ - _
(MP 42°C, IN 1.0 or less)
Palm fractionated oil (MP 21°C) - - -
Rapeseed hardened oil (MP 17°C) 5 1 1
Lecithin 0.25 0.25 0.25
Polyglycerin unsaturated fatty acid 0.07 0.08 0.08
ester
Defatted milk powder 3 3 3
Dextrin - - -
Starch syrup - - -
Sorbitol - - -
Sucrose saturated fatty acid ester 0.12 0.12 0.12
Polyglycerin saturated fatty acid 0.05 0.05 0.05
ester
Sodium hexametaphosphate 0.20 0.20 0.20
Sodium bicarbonate 0.02 0.02 0.02
Xanthan gum 6.05 0.05 0.05
Guar gum 0.05 0.05 0.05
Tamarind seed gum - - -
Carrageenan - - -
Gellan gum - - -
Milk flawvor 0.10 .10 0.10
Water 76.1 76.1 76.1
Oil-and-fat component {(wt%) 20 20 20
Lauric oil-and-fat (wt%) 13 17 17
Lauric oll-and-fat/0il-and-fat 65 g5 g5
component (wi%)}
Sclid state oil~and-fat (wt%) 2 2 2
Total scolid component (wt%) 24 24 24
Oil-and~fat component/Total solid 0.8 0.8 0.8
component
SFC 10°C 90 90 91
SFC 20°C 63 62 64
SFC 25°C 29 27 31
SFC 30°C 12 11 16
Viscosity (cp) 360 - 300 320
L. , 5 min. or 5 min. or 5 min. or
Plasticization test longer longer longer
Average particle diameter (pm) 1.5 1.3 1.3
L . 3 min. 40 3 min. 35 3 min. 45
Whipping time sec. sec. sec.
Overrun {%) 110 145 110
Shape retainability B A iy
Water separaticn B B yiy
Taste 4 4 4
Meltability in the mouth 5 5 4




76.1 G| -and-fat conponent(wt% 20 20 20 Lauric oil-and-fat(wt% 18 15 13
Lauric oil-and-fat/G | -and-fat conponent(w% 90 75 65 Solid state
oil-and-fat(ww% 1 4 6 Total solid conmponent(w% 24 24 24 O |-and-fat
conponent/ Total solid conponent 0.8 0.8 0.8 SFC 10C 86 86 86 SFC 20C 58 61
63 SFC 25C 24 30 35 SFC 30C 8 15 19 Vi géosity(cp) 305 295 315 5 min. or

[C039]
Example 7
A whippable oil-in-water emulsion of Example 7 was
obtained according to the formulation and method of Example
5 1 except that 12 parts of hardened coconuts oil, 1 part of

rapeseed hardened oil (melting point 17°C) and 0.05 part of
guar gum were changed to 12 parts of palm kernel oil
" (melting point 29°C), 1 part of palm fractionated oil
(melting peoint 21°C) and 0.05 part of gellan gum.

10 Evaluation was performed according to the same manner as
that of Example 1. The results were summarized in Table 3.
[0040]

Example 8
A whippable oil-~in-water emulsion of Example 8 was

15 obtained according to the formulation and method of Example
1 except that 12 parts of hardened coconuts oil, 1 part of
rapeseed hardened oil {melting point 17°C), 0.10 part of
polyglycerin unsaturated fatty acid ester, C0.05 part of
guar gum and 81.1 parts of water were changed to 17 parts

20 of palm kernel oil (melting point 29°C), 1 part of palm
fractionated oil (melting point 21°C), 0.08 part of
polyglycerin unsaturated fatty acid ester, 0.05 part of
gellan gum and 76.1 parts of water. Evaluation was
performed according to the same manner as that of Example 1.

25 The resulis were summarized in Table 3.



5 mn.or 5 mn. or Plasticization test |onger |onger |onger Average
particle diameter(pin) 1.3 1.5 1.4 3 mn.30 3 mn.15 3 mn.20 Wi pping
time sec. sec. sec. Overrun(% 105 95 100 Shape retainability A A A Water
separation A B B Taste 4 4 4 Meltability in the nouth 5 3 2 42 [0051]
Exanpl e 16 A whi ppabl e oil-in-watér enul sion of Exanple 16 was

obt ai ned according to the fornulation and net hod of Exanple 51 except that
12 parts of hardened coconuts oil (nelting point 33C), 0.10 part of

pol ygl ycerin unsaturated fatty acid ester and 81.1 parts of water were
changed tol % barts of hardened coconuts oil (melting point 33C), 0.08 part
of polyglycerin unsaturated fatty acid ester, 10 parts of 10dextrin, 5
parts of JEATEHSy? up (solid conponent 66% and

A whippable cil-in-water emulsion of Example 2 was-
obtained according to the formulation and method of Example
5 1 except that 12 parts of hardened coconuts c¢il, 1 part of
rapeseed hardened oil (melting point 17°C), 0.10 part of
polyglycerin unsaturated fatty acid ester, 0.05 part of
guar gum and 81.1 parts of water were changed to 22 parts
" of palm kernel oil (melting point 28°C), 1 part of palm
10 fractionated oil (melting point 21°C), 0.05 part of
polyglycerin unsaturated fatty acid ester, 0.05 part of
gellan gum and 71.1 parts of water. Evaluation was
performed according te the same manner as that of Example 1.
The results were summarized in Tabkle 3.
15 (00427
Formulations and the results of Example 7 toc Example 9

were summarized 1in Table 3.



61.1 parts of water. Evaluation was perforned according to the sanme manner
as that of Exanple 1. The results were summarized in Table 6. [0052]
15Exanpl e 17 A whi ppabl e oil-in-water emul sion of Exanple 17 was

obt ai ned according to the fornmulation and nmet hod of Exanple 1 except that
12 parts of hardened coconuts oil (nel&Png point 33C), 2 parts of hardened
pal m kernel oil (nelting 20point 42C, iodine nunber 1.0 or less), 1 part of
rapeseed hardened oil (nelting point 17C), 0.10 part of polyglycerin
unsaturated fatty acid ester and 81.1 parts of water were changed to 26
parts of hbf#eHed®toconuts oil (melting point 33C), 6 parts of palm

fracti onat gg: Rakaenpd 25 ak I 1oIRI TdnP&E  NOIEREnADTG, || 0GR c INDEfxad®), 5 0] 08
part of A43apehygbycerdineunsativr ated flatty -aci d |ester- and p9. 1 parts|of

wat er . Evajfa#r kemehas) pF f28i%ed accordi ng o thel sam@’mannpr as?t hat | of
Exanpl e 1.|rfhe tresuinhsednsrgesdnaiari zed in Table |6. 5[0053]| For nul ati pns and
the resul t s¥pf"Exaipfes 16 and 17 were sunmmarized in Table| 6. 44 [Table 6]
(MP nel ti n@Mbie?ﬁ RIS He, nunber) Exanpl e 16 17 - Exanple 17 26 -
Har dened pakm Berrﬂell Biak{iMP:=:33ChaRahen | ker n§I oi I((MP 29C) Pal m fracti pnated
har dened oolll MF’415‘@,IN36)0 Rapeeeseed harldened oil |(MP 62C,IN 1.0 or |ess)

Pal nker nel f I?ﬁ’?gf "g?fa d oil (MP{43C, I-N 1.0 or less) t - Hardened palm
kernel oil t PN ) olr°C)I ess) Pall m frjacti olnat ed| oi | ({\/P 21C) - -
Rapeseed h%]ab"éﬁ arde ed ol g 3(7

apeseed h 7°C) - - -
Lecithin 0.25 0.25 0.25
Polyglycerin unsaturated fatty acid 9.10 0.08 0.05
ester

Defatted milk powder 3 3 3
Dextrin - - -
Starch syrup - - -
Sorbitol - - -
Sucrose saturated fatty acid ester 0.12 0.12 0.12
Polyglycerin saturated fatty acid 0.05 0.05 0.05
ester

Sodium hexametaphosphate 0.20 ¢.20 0.20
Sodium bicarbonate 0.02 0.02 .02
Xanthan gum _ 0.05 0.05 0.05
Guar gum - - -
Tamarind seed gum - - -
Carrageenan - - -
Gellan gum G.05 0.05 0.05
Milk flavor 0.10 0.10 0.10
Water 81.1 76.1 71.1
Oil-and-fat component (wt%} 15 2Q 25
Lauric oil-and-fat (wt?%) 14 19 24
Lauric oil-and-fat/0Oil-and-fat 93 95 96
component {wt%)

So0lid state oil-and-fat (wt%) 2 2 2
Total solid component (wt%) 19 24 29
Oil-and-fat component/Total sclid 0.8 0.8 0.9
component

SFC 10°C 72 72 72
SFC 20°C 47 46 16
SFC 25°C 24 23 22
SFC 30°C & 4 3
Viscosity (cp) 350 270 320

. . S min. or 5 min. or 5 min. or
Plasticization test longer longer Longer
Average particle diameter {(um) 1.4 1.4 1.5
Whioping time 3 min. 10 2 min. 5% 2 min. 50
+PPLng sec. sec. sec.

Overrun (%} 160 85 90
Shape retainability B A A
Water separation B B A
Taste 4 4 4
Meltability in the mouth 5 5 5




-6 Lecithin 0.25 0.25 Pol yglycerin unsaturated fatty acid ester 0.08 0.08
Defatted m| k powder 3 3 Dextrin 10 - Starch syrup 5 - Sorbitol - - Sucrose
saturated fatty acid ester 0.12 0.12 Polyglycerin saturated fatty acid
ester 0.05 0.05 Sodi um hexanet aphosphate 0.20 0.20 Sodi um bi carbonate 0. 02
0. 02 Xanthan gum 0.05 0.05 Guar gum 0.8% 0.05 Tamarind seed gum - -
Carrageenan - - Gellan gum- - MIk flavor

[0043]
Exampie 10
A whippable oil-in-water emulsion of Example 10 was
obtained according to the formulation and method of Example
5 1 except that .10 part of polyglycerin unsaturated fatty
acid ester, 3 parts of defatted milk powder, 0.05 part of
xanthan gum, 0.05 part of guar gum and 81.1 parts of water
were changed to 0.08 part of peolyglycerin unsaturated fatty
acid ester, 8 ﬁarts of defatted milk powder, 0.03 part of
10 xanthan gum, 0.03 part of guar gum, (.02 part of tamarind
seed gum, 0.02 part of carrageenan and 76.1 parts of water.
Evaluation was performed according to the same manner as
that of Example 1. The results were summarized in Table 4.
[0044]
15 Exémple 11
A whippable oil-in-water emulsibn of Example 11 was
obtained according to the formulation and method of Example
1 except that 12 parts of hardened coconuts oil, 0.10 part
of polyglycerin unsaturated fatty acid ester, 3 parts of
20 defatted milk powder, 0.05 part of xanthan gum, 0.05 part
of guar gum and 8l.1 parts of water were changed to 17
parts of hardened coconuts c¢il, 0.06 part of polyglycerin
unsaturated fatty acid ester, 8 parts of defatted milk
powder, 0.03 part of xanthen gum, 0.03 part of guar gum,

25 0.02 part of tamarind seed gum, 0.02 part of carrageenan



0.10 0.10 wWater 61.1 59.1 GOl -and-fat conponent(w% 20 37 Lauric
oil-and-fat(wt% 19 31 Lauric oil-and-fat/ QG| -and-fat conponent(w% 95 84
Solid state oil-and-fat(w% 2 5 Total solid conponent(w% 37 41
QO | -and-fat conponent/Total solid conponent 0.5 0.9 SFC 10C 86 77 SFC 20C
60 55 SFC 25C 27 26 SFC 30C 9 10 Viscosi'ty(cp) 450 395 Pl asticization test
5 mn.or longer 5 mn.or |onger Average particle dianeter (pm 1.4 1.8
VWi ppi ng tine
and 71.1 parts of water. Evaluation was performed
according to the same manner as that of Example 1. The
results were summarized in Table 4.
[0045]
5 Example 12
A whippable oil-in-water emulsion of Example 12 was
obtained according to the formulation and method of Example
1 except that 12 parts of hardened coconuts oil, 0.10 part
of polyglycerin unsaturated fatty acid ester, 3 parts of
10 defatted milk powder, 0.05 part of xanthan gum, 0.05 part
of guar gum and 81.1 parts of water were changed to 22
parts of hardened coconuts oil, 0.03 part of pclyglycerin
unsaturated fatty acid ester, 8 parts of defatted milk
powder, 0.03 part of xanthan gum, 0.03 part of guar gum,
15 ' 0.02 part of tamarind seed gum, 0.02 part of carrageenan
and 66.1 parts of water. Ev%luation was performed
according to the same manner as that of Example 1. The
results were summarized in Table 4.
[0046]

20 Formulations and the results of Example 10 to Example

12 were summarized in Table 4.



2 mn. 45 s

ec. 2 mn.10 sec.

separation A A Taste 3 3 Meltability in the nmouth 4 3 45 [0054]

Overrun(% 90 95 Shape retainability A A Water

Conpar ative Exanple 1 A whi ppabl e oil-in-water enul sion of
Conpar ative Exanple 1 was obtained according to the formul ati on and 5net hod
of Exanple 1 except that 12 parts of haPdened coconuts oil (nelting point
33C), 2 parts of hardened pal mkernel oil (nmelting point 42C, iodi ne nunber
1.0 or less), 0.10 part of polyglycerin unsaturated fatty acid ester and
81.1 parts of water were changed to 19 parts of hardened 10coconuts oil
(mel ting pliatl®s3d), no pal mfractionated hardened oil (nelting point 45C,
i odi ne NUNBI 736)ng B8 PRNLIOE P YFTYERRb Tt UNSaEMaILd: T aEkkpagiid pst er
and 76. 1 parienef paat ernelEval uat Bon; was perf ormgd aceordi ng toz2ehe sane
manner as |PhEt kofhebErahple 23°C) The resulits were 159summeri zed in Table V.
[ 0055] Conparmatiazeidoxaaplaeddhed oil A Whi ppable dil-in-water enul sion| of
Conpar at i véME@é Ilé 2®!was obt ai ned acgording to [the formuljation and
20met hod o aneél(g&%l nt, that 12 parts-of hardened cocpnuts- oil
(el ting p L HFadQopakt efrap@daygl ycerin unsaturated fatty acid ester
and 81.1 palil smfwmtwrl wer-elghanged tto 6 parts |of hardened coconuts|oil
(nelting pdr Wte“% lm ]EP‘-"G@ “aLrt of pol yglycerin unsaturated| 25fatty acid
P A2°C or 1 .

ester and |87 f st G . Eval uatl on was 46 performed according to
the sane nﬁﬁhfeifra%mt“h?td ‘b‘fl E’-‘%?a fe The resul tis were sunparizgd in|Table
7. [0056] es?ffda E|‘r\5i(%n Anpt'e %)A V\:hl ppabl'e oil|-i n-water el sion of .
Conpar at i V&SR dnp lgvar ecprfact ned, agcor difrg t o t hé-for mu| atibA>and| met hod
of Exanpl .11 &xtep 5 "4 f har déné&d coconut-& oi | | (med-©Bng poi nt
330, 1 paDefaQLeJ cisee? har dened oi | [(nel ting point 17C),| 0.10, part | of
10pol ygl ycérin unsa d fatty acid ester and |81. 1 parts| of

Dextrin - -

Starch syrup - -

Sorbitol - _

Sucrose saturated fatty acid ester 0.12 0.12 0.12

Polyglycerin saturated fatty acid 0.05 0.05 0.05

ester ) ’ )

Sodium hexametaphosphate 0.20 0.20 0.20

Sodium bicarbonate 0.02 0.02 0.02

¥Xanthan gum 0.03 0.03 0.03

Guar gum 0.03 0.03 0.03

Tamarind seed gum 0.02 0.02 0.02

Carrageenan 0.02 0.02 0.02

Gellan gum - - -

Milk flavor 0.10 0.10 0.10

Water 76.1 71.1 £6.1

Oil-and-fat component (wt%) 15 20 25

Lauric oil-and-fat (wt%) 14 19 24

Lauric cil-and-fat/0Oil-and-fat 93 95 96

component (wt%)

Solid state oil-and-fat (wt%) 2 2 2

Total solid compenent (wt%} 24 29 34

Cil-and-fat component/Total solid 0.6 0.7 0.7

component ’ : :

SFC 10°C 85 86 87

SFC 20°C 60 60 60

SFC 25°C 28 27 26

SFC 30°C i0 g 9

Viscosity (cp) QOO ?60 ?90

Plasticization test Siggge:r Sigﬁgefr BISg;e:r

Average particle diameter (pm} 1.4 1.5 1.5

s . 3 min. 10 2 min. 55 2 min. 50

Whlpplng time sSec. sec. sec.

Overrun (%) 90 95 95

Shape retainability A A A

Water separation B A 2y

Taste 5 5 5

Meltability in the mouth 5 5 4




wat er were changed to 35 parts of hardened coconuts oil (nmelting point
33C), 5 parts of rapeseed hardened oil (nelting point 17C), 0.01 part of
pol ygl ycerin unsaturated fatty acid ester and 54.2 parts of water.
Eval uati on was 15perfornmed according to the sane manner as that of Exanple
1. The results were summarized in Tabl 897. [0057] Conparative Exanple 4 A
whi ppabl e oil -in-water enul sion of Conparative 20Exanpl e 4 was obtai ned
according to the formul ati on and nmet hod of Exanple 1 except that 12 parts
of hardened coconuts oil (nelting point 33C), 1 part of rapeseed hardened
oi | (meltiHPpbint 170, 0.10 part of polyglycerin unsaturated fatty acid
ester and 81.1 parts of 25water were changed to 35 parts of hardened
coconuts of¥am (helting point 33C), 8 parts of rapeseed hardened oil
(melting point 17C), 0.01 part of polyglycerin unsaturated fatty acid ester
and 51.2 parts bfvWitRrabl €val izt e Wi PErivkReadent® Ry 1o e sane
manner as that of Exanple 1. 5The results were sumarized in Table 7.
[ 0058] obt Fgpeall 2E¢OFELRMAE? Heh ¢ e5RiTe]l & 1 @t 4t¢ Ve Ex@ihpt 2P 1o
Conparative Exanple 4 were summarized in Table 7. 48 [Table 7] (MP nelting
poi ntS | N1 oz erpthubibel ) 1 Tarpeat o rExdept@ q0eompa? ative Bk e 2
Conpar ati ve Exanple 3 Conparative Exanple 4 Hardened pal m kernel oil (M
33C) 19 6 p@mnt 353°MRal 1A kenmed odi IheMRe28@ palm kernel Rdllm (fneddtingnat ed
har dened oi |

point 42°C, iodine number 1.0 or less), 0.10 part of

polyglycerin unsaturated fatty acid ester and B81l.1 parts of
water were changed to 18 parts of hardened coconuts cil
10 (melting point 33°C), 1 part of palm fractionated hardened
oil {(melting point 45°C, icdine number 36), 0.08 part of
polyglycerin unsaturated fatty acid ester and 76.1 parts of
water. Evaluation was performed according to the same
manner as that of Example 1. The results were summarized
15 in Table 5.
[0048]
Example 14
A whippable coil-in-water emulsion of Example 14 was
obtained according to the formulation and method of Example
20 1 except that 12 parts of hardened coconuts oil {melting
point 33°C), 2 parts of hardened palm kernel oil (melting
point 42°C, iodine number 1.0 or less), 0.10 part of
polyglycerin unsaturated fatty acid ester and 8l.1 parts of
water were changed to 15 parts of hardened coconuts oil

25 (melting point 33°C}, 4 parts of palm fractionated hardened



- (MP 45C, I N 36) Rapeseed hardened oil - - (MP 62C,IN 1.0 or

| ess)

10

15

20

‘Pal m kernel fractionated hardened oil (MP 43C, IN 1.0 or |ess)
Har dened pal m kernel oil 2 2 5 (MP 42C,IN 1.0 or |ess)
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01l (melting point 45°C, icdine number 36), 0.08 part of
polyglycerin unsaturated fatty acid ester and 76.1 parts of
water. Evaluation was performed according to the same
manner as that of Example 1. The results were summarized
in Table 5.
[0049]
Example 15

L whippable oil-in-water emulsion of Example 15 was
obtained according to the formulation and method of Example
1 except that 12 parts of hardened coconuts oil (melting
poiﬁt 33°cy, 2 parté of hardened palm kernel oil (melting
point 42°C, iodine number 1.0 or less), 0.10 part of
polyglycerin unsaturated fatty acid ester and 81l.1 parts of
water were changed to 13 parts of hardened coconuts oil
(melting point 33°C), 6 parts of palm fractionated hardened
0oil (melting point 45°C, iodine number 36), 0.08 part of
polyglycerin unsaturated fatty acid ester and 76.1 parts of
water. Evaluation was performed according to the same
manner as that of Example 1. The results were summarized
in Table 5.
[005C]

Formulations and the results of Example 13 to Example

15 were summarized in Table 5.



Pal m fractionated oil (MP 21C) - - - - Rapeseed hardened oil (MP 17C) 1 1
5 8 Lecithin 0.25 0.25 0.25 0.25 Polyglycerin unsaturated fatty acid
ester 0.08 0.08 0.01 0.01 Defatted mlIk powder 3 3 3 3
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[Table 5]
{MP melting peint, IN iodine number) Example 13 Example 14 Example 15
Hardened palm kernel oil (MP 33°C} 18 15 13
Palm kernel oil {MP 29°C) - - -
Palm fractionated hardened oil 1 4 5
(MP 45°C, IN 36}
Rapeseed hardened oil . _ -
(MP €2°C, IN 1.0 or less)
Palm kernel fractionated hardened _ _ _
oll (MP 43°C, IN 1.0 or less)
Hardened palm kernel oil _ _ _
(MP 42°C, IN 1.0 or less)
Palm fractionated cil (MP 21°C) - - -
Rapeseed hardened oil (MP 17°C) 1 1 1
Lecithin 0.25 0.25 0.25
Polyglycerin unsaturated fatty acid 0.08 0.08 0.08
ester
Defatted milk powder 3 3 3
Dextrin - - -
Starch syrup - - -
Sorbitol - - -
Sucrose saturated fatty acid ester 0.12 0.12 0.12
Polyglycerin saturated fatty acid 0.05 0.05 0.05
ester
Scdium hexametaphosphate 0.20 0.20 0.20
Sodium bicarbonate 0.02 0.02 0.02
Xanthan gqum 0.05 0.05 0.05
Guar gum 0.05 0.05 0.05
Tamarind seed gum - - -
Carrageenan - - -
Gellan gum - - -
Milk flavor 0.10 0.10 0.10
Water 76.1 76.1 76.1
Qil-and-fat component (wt%) 20 20 20
Lauric oil-and-fat (wt%) 18 15 i3
Lauric oil-and-fat/Oil-and-fat 50 75 65
component (wt%)
Solid state oll-and-fat (wt%) 1 4 6
Total solid component (wt%) 24 24 24
Oil-and-fat component/Total solid 0.8 0.8 0.8
component
SFC 10°C 86 86 86
SFC 20°C 58 61 63
SFC 25°C 24 30 35
SFC 30°C 8 15 19
Viscosity (cp) 305 295 315
o . 5 min. or S min. or 5 min. or

Plasticization test longer longer longer
Average particle diameter (um) 1.3 1.5 1.4

N . 3 min. 30 3 min, 15 3 min. 20
Whipping time sec. sec. sec.
Overrun (%) 105 g5 100
Shape retainability A A y:y
Water separation A B B
Taste 4 4 4
Meltability in the mouth 5 3 2




Dextrin - - - - Starch syrup - - Sorbitol _ - - - Sucrose
saturated fatty acid ester 0.12 0.12 0.12 0.12 Polyglycerin saturated
fatty acid ester 0.05 0.05 0.05 0.05 Sodium hexametaphosphate 0.20 0. 20

0.20 0.20
42

[0051]
Example 16
A whippable oil-in-watfer emulsion of Example 16 was
cbtained according to the formulation and method of Example
5 1 except that 12 parts of hardened coconuts oil (melting
point 33°C), 0.10 part of polyglycerin unsaturated fatty
acid ester and B8l.1l parts of water were changed to 17 parts
of hardened coconuts cil (melting point 33°C), 0.08 part of
polyglycerin unsaturated fatty acid ester, 10 parts of
10 dextrin, 5 parts of starch syrup (sclid component 66%) and
61.1 parts of water. Evaluation was performed according to
the same manner as that of Example 1. The results were
summarized in Table 6.
[0052]
15 Example 17
A whippable oil-in-water emulsion of Example 17 was
obtained according to the formulation and method cof Example
1 except that 12 parts of hardened coconuts c¢il (melting
point 33°C), 2 parts of hardened palm kernel oil (melting
20 point 42°C, iodine number 1.0 or less), 1 part of rapeseed

hardened cil (melting point 17°C), 0.10 part of

polyglycerin unsaturated fatty acid ester and 8i.1 parts of
water were changed to 26 parts of hardened coconuts oil
(melting point 33°C), 6 parts of palm fractionated hardened

25 cil (melting point 45°C, iodine number 36}, 0.08 part of



Sodi um bi carbonate 0.02 0.02 0.02 0.02 Xanthan gum 0.05 0.05 0.05 0.05
Guar gum0.05 0.05 0.05 0.05 Tamarind seed gum- - - - Carrageenan -
- - - Cellan gum- - -
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polyglycerin unsaturated fatty acid ester and 5%.1 parts of
water. Evaluation was performed according to the same
manner as that of Example 1. The results were summarized
in Table 6.

5 f0053]
Formulations and the results of Examples 16 and 17 were

summarized in Table 6.



- MIlk flavor 0.10 0.10 0.10 0.10 Witer 76.1 87.1 54.2 51.2
Ol -and-fat conmponent (\t% 20 9 42 45 Lauric oil-and-fat(w% 19 8 37
37 Lauric oil-and-fat/QG | -and-fat conponent(wt% 95 89 88 82 Solid

state oil-and-fat(wt% o 2 2
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[Table 6]
{(MP melting point, IN icdine number) Example 16 Example 17
Hardened palm kernel oil (MP 33°C) 17 26
Palm kernel oil (MP 29°C) - -
Palm fracticnated hardened o¢il _ B
(MP 45°C, IN 36)
Rapeseed hardened oil _ _
{(MP 62°C, IN 1.0 or less)
Palm kernel fractionated hardened _ _
oil (MP 43°C, IN 1.0 or less)
Hardened palm kernel oil P 5
(MP 42°C, IN 1.0 or less)
Palm fractionated oil (MP 21°C) - -
Rapeseed hardened oil (MP 17°C) 1 &
Lecithin 0.25 0.25
Polvglycerin unsaturated fatty acid 0.08 0.08
ester
Defatted milk powder 3
Dextrin 10 -
Starch syrup 5 -
Sorbitol - -
Sucrose saturated fatty acid ester 0.12 0.12
Polyglycerin saturated fatty acid 0.05 0.05
ester
Sodium hexametaphosphate 0.20 0.20
Sodium bicarbonate 0.02 0.02
Xanthan gum 0.05 0.05
Guar gum 0.05 0.05
Tamarind seed gum - -
Carrageenan - -
Gellan gum - -
Milk flavor 0.10 0.10
Water 61.1 59.1
Oil~and-fat component (wt%) 20 37
Lauric oil-and-fat (wi%) 19 31
Lauric oil-and-fat/Cil-and-fat
95 g4
component (wt%)
30lid state oil-and-fat (wt%) 2 5
Total solid component {(wt%) 37 41
Oil-and~fat component/Total scolid 0.5 0.9
component ‘ ‘
SFC 10°C 86 77
SFC 20°C 50 55
SFC 25°C 27 26
SFC 30°C g 10
Viscosity (cp) 450 395
. N 5 min. or 5 min. or
Plasticization test longer longer
Average particle diameter {um} 1.4 1.8
. . . 2 min. 45 2 min. 10
Whipping time sec. sec.
Overrun (%) a0 85
Shape retainability A A
Water separation A A
Taste 3 3
Meltability in the mouth 4 3




2 Total solid conmponent(wt% 24 13 46. 49 QO -and-fat conponent/ Tot al
solid conponent 0.8 0.7 0.9 0.9 SEC 10C 86 82 80 75 SEC 20C 57 60 55
51 SEC 25C 22 31 22 21 SEC 30C 6 13
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[0054]
Comparative Example 1
A whippable cil-in-water emulsion of Comparative
Example 1 was obtained according to the formulaticn and
5 nethod of Example 1 except that 12 parts of hardened
coconuts oil (melting point 33°C), 2 parts of hardened palm
kernel oil (melting point 42°C, iodine ﬁumberrl.D or less),
0.10 part of polyglycerin unsaturated fatty acid ester and
81.1 parts of water were changed to 19 parts of hardened
10 coconuts oil (melting point 33°C), no palm fractionated
hardened o0il (melting point 45°C, iodine nﬁﬁber 36), 0.08
part of polyglycerin unsaturated fatty acid ester and 76.1

parts of water. Evaluation was performed according to the

same manner as that of Example 1. The results were
15 summarized in Table 7.
[0055]

Comparative Example 2
A whippable oil-in-water emulsion of Comparative
Example 2 was obtained accerding to the formulation and
20 method of Example 1 except that 12 parts of hardened
coconuts ¢il (melting point 33°C), 0.10 part of
pclyglycerin unsaturated fatty acid ester and 81.1 parts of
water were changed to 6 parts of hardened coconuts oil

{melting point 33°C), 0.08 part of pelyglycerin unsaturated

.25 fatty acid ester and 87.1 parts of water. Evaluation was



7 7 Viscosity(cp) 260 205 320 335 Plasticization test 5 min.or |onger
5 mn.or longer 2 mn. sec. 30 1 mn. sec. 20 Average particle dianeter
(gm 1.4 1.3 1.8 1.9 Wipping time 5 nin.or longer 5 mn.or |onger 2
mn. sec. 05 1 mn. sec. 55 Overrun(% - - 85
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performed according to the same manner as that of Example 1.
The results were summarized in Table 7.
[0056]
Comparative Example 3

5 A whippable cil-in-water emulsion of Comparative
Example 3 was obtained according to the formulation and
method of Example 1 except that 12 parts of hardened
coconuts oil (melting point 33°C), 1 part of rapeseed
hardened o0il (melting point 17°C), 0.10 part of

10 polyglycerin unsaturated fatty acid ester and 81.1 parts of
water were changed to 35 parts of hardened coconuts oil
(melting point 33°C), 5 parts of rapeseed hardened oil

(melting point 17°C), 0.01 part of polyglycerin unsaturated

fatty acid ester and 54.2 parts of water. Evaluation was
15 performed according to the same manner as that of Example 1.
The results were summarized in Table 7.
[0057]
Comparative Example 4
A whippable cil-in-water emulsicn of.Comparative
20 Example 4 was obtained according to the formulation and
method of Example 1 except that 12 parts of hardened
coconuts oil (melting point 33°C), 1 part of rapeseed
hardened oil (melting point 17°C), 0.10 part of
polyglycerin unsaturated fatty acid ester and 81.1 parts of

25 water were changed to 35 parts of hardened coconuts oil



90 Shape retainability - - A A Wter separation - A A Taste - 3
3 Meltability in the nouth 2 2 49 [0059] Conparative Exanple 5

A whi ppabl e oil-in-water enmul sion of Conparative Exanple 5 was obt ai ned
according to the formul ati on and 5net hod of Exanple 1 except that 12 parts
of hardened coconuts oil (nmelting point733C), 0.10 part of polyglycerin
unsaturated fatty acid ester and 81.1 parts of water were changed to 17
parts of hardened coconuts oil (nelting point 33C), 0.08 part of

pol yglycerin unsaturated 10fatty acid ester, 10 parts of starch syrup :
(solid conponkhtn®eogins3 harts BoPagdebiclolrapssiced b6Fp6aeRt °28% and 41. 1
parts of water. Evaluation was perfornmed according to the same nanner as
that of Exémplieing mhent esuldls Werlld $amvaciiz &@liveivasicd ng unestogeded

Conpar ati ve Exanple 6 _
fatty acid ester and 51.2 parts of water. Evaluation was

performed according to the same manner as that of Example 1.
5  The results were summarized in Table 7.
[0058]
Formulations and the results of Comparative Example 1

to Comparative Example 4 were summarized in Table 7.



A whi ppab'I e oil-in-water emul sion of Conparative Exanple 6 was obtai ned
according to the fornulation and nethod of Exanple 1 except that 12 parts

of hardened 20coconuts oil
unsaturated fatty acid ester and 81.1
parts of hardened coconuts oil
pol yglycerin unsaturated fatty acid ester,

(rmel ting point 330,

0. 08 par

t of

0.10 part of polyglycerin
parts of water were changed to 17

(mel ting8point 330,
10 parts of starch syrup (solid

conponent 2566% , 35 parts of sorbitol (solid conponent 70% and 31.1 50
parts of\%ﬁégleEypluatlon was performnmed accordlng to the sanme nmanner as
that of BExamphEth; JdEcresul ts Wer e [apiZ el Rl g8 Brivl PR arive
5Conpar at i| ven_beanphenér) A whi ppablre19ill |-Exampnatzarexetile S Bkxa@fle 4
Conpar at i yeerBxanptage AKepps @%t@@hﬁﬁﬂicco¥%ing to & he if or dbl atj on3and pet hod
of Exanpl ¢PA ™ e5EePt °t*hdt® 4% barts of hardendd coconuts oil (el ting point
33C), 0. 10°parfrapgficdPpdlbpedepeerin unsaturatgd fatty jacid ester and 81.1
parts of wit’ef>er® ¥hanged to 17 parts of Hardened |coconuts| oil (melting
poi nt 33C), ]ﬁ @ part o of QLlyagl yceriin unsatdrated fatty acid ester, 10
parts of stafnctbrsw Upadrsolatdl corpoent 66% ,| 45 part|s of_ sorbitol (solid
conponent |70% W%ﬁHCQINﬂ-Q ak%e)of wat er. EMal uation was perforned
accor di ng |} ﬁ!‘f@l %afi-tﬁé‘o as that of -Exanpl ezl. The rzsulfs were
summari zed in Table 8 2 Cpnparatige Exanpl e 8 [20A whi ppabl e
oiI-in-metEi gﬁﬁf§§§3f§ td drative Exanpl e 8 vas obtaiyed pccogding to
the formulla |on and of Exanple % except tggt 12(p9gts of Qgrdaned
coconut s ctfl¥ﬁﬁggnqgmggﬁg&m3§£; 10 jFar t o pe&gglycer?n
unsat ur at egk ga&kyra0|d ester andr81 1 pditts ofOZ@Mater te chahded to 27
parts of hardengd,Gecapyts oil 51 (mel ting |point 33C), 0.08| pari of
pol ygl ycenin unsaturated fatty acid|ester, 10 parts |of starch syrup (solid
conponent hs Agparts of sorbitol (salidiconponent 70% apd 31.1 parts
of water. |Rvakta i on was performed & tccoeding to 4 he 5same mapner-as that of
Exampl e 1.5J06:d esubliSsWetE, sunmakkzedoin Tabl @ 8 [0061312 0.12
For mul at i op& yandetihesatesiibd sa0fy Laapar gt ve |Exan > to,LConpar t0 ve
Exanpl e 8 |wer®e sunmmari zed in Table §. [ Tabl e 8] (Nﬁ nel t] ng p0|n1, I N
i odi ne nunben)n Corpatahispeztexanpl e % Cmmmarat|weﬂEanphezﬁ Conparat i ye
Exanpl e 7 |SolipakratarveaBxanpl e 8 Har denéel2pal |m Kebthel | 0id-éMP B30D)-%217} 17

Xanthan gum 0.05 0.05 0.05 0.05

Guar gum 0.05 0.05 0.05 0.05

Tamarind seed gum - - - -

Carrageenan - - - -

Gellan gum - - -

Milk flavor 0.10 0.10 0.10 0.10

Water 76.1 87.1 54.2 51.2

Oil-and-fat component (wt%) 20 9 42 45

Lauric oil-and-fat {wt%) 19 8 37 37

Lauric oil-and-fat/Oil-and-fat a5 89 88 g2

component (wt%)

Solid state cll-and-fat (wt%) 0 2 2 2

Total solid component (wt%) 24 13 46 49

Oil-and-fat compeonent/Total solid 0.8 0.7 0.9 0.9

component ) ) ’ )

SEC 10°C 86 82 80 75

SFC 20°C 57 60 55 51

SFC 25°C 22 31 22 21

SFC 30°C & 13 7 7

Viscosity {cp) 260 205 320 ;‘135

Plasticization test 5 lné)lnng.eror 3 Jt:rglnng.eror 2 mslenc.- 30|11 H}slenc‘. 20

Average particle diameter (pm) 1.4 1.3 1.8 1.9

Whipping time 5 ln;inng.eror 5 ]]_-ginng-eror 2 msienc.- 05 (1 n;ienc.- 55

Overrun (%) - - 85 20

Shape retainability - - A A

Water separation - - Y a

Taste - 3 3

Meltability in the mouth 2 2




17 27 Palmkernel oil(MP 29C) - - - - Palmfractionated hardened oil
(MP45C, I N 36) Rapeseed hardened oil (MP62C, IN 1.0 or
| ess)
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[0059]
Comparative Example 5
A whippable oil-in-water emulsion of Comparative

Example 5 was obtained according to the formulation and

5 method of Example 1 except that 12 parts of hardened
coconuts oil (melting point 33°C), 0.10 part of
polyglycerin unsatu:ated fatty acid ester and 81.1 parts of
water were changed to 17 parts of hardened coconuts oil
(melting point 33°C), 0.08 part of polyglycerin unsaturated

10 fatty acld ester, 10 parts of starch syrup (solid component
66%), 25 parts of sorbitol (solid component 70%) and 41.1
parts of water. Evaluation was performed according to the
same manner as that of Example 1. The results were
summarized in Table 8.

15 [0060]
Comparative Example 6

A whippable oil-in-water emulsion cf Comparative

Example ¢ was obtained according to the formulation and
method of Example 1 except that 12 parts cf hardened

20 coconuts o0il (melting point 33°C), 0.10 part of
polyglycerin unsaturated fatty acid ester and 81.1 parts of
water were changed to 17 parts of hardened coconuts oil
{(melting point 33°C), 0.08 part of polyglycerin unsaturated
fatty acid ester, 10 parts of starch syrup (solid component

25 66%), 35 parts of sorbitol (solid component 70%) and 31.1



Pal m kernel fractionated hardened oil (MP 43C,IN 1.0 or less) - - -
Har dened pal mkernel oil 2 2 2 2 (MP 42C/ IN 1.0 or |ess)
fractionated oil (MP 21C) - - -

10

15

20

25

50

parts of water. Evaluation.was performed according to the
same manner as that of Example 1. The results were
summarized in Table 8.
[0061]
Comparative Example 7

A whippable oil-in-water emulsion cf Comparafive
Example 7 was obtained according to the formulation and

method of Example 1 except that 12 parts of hardened

coconuts oil {melting point 33°C), 0.10 part of

polyglycerin unsaturated fatty acid ester and 81l.1 parts of

water were changed to 17 parts of hardened coconuts oil
(melting point 33°C), 0.08 part of polyglycerin unsaturated
fatty acid ester, 10 parts of starch syrup (solid component
66%), 45 parts of sorbitol (solid component 70%} and 21.1
parts of water. Evaluation was performed according to the
same manner as that of Example 1. The results were
summarized in Table 8.

[0062]

Comparative Examplie §

A whippable oil-in-water emulsion of Comparative
Example 8 was obtained according to the formulation and
method of Example 1 except that 12 parts of hardened
coconuts oil (melting point 33°C), 0.10 part of
polyglycerin unsaturated fatty acid ester and 81l.1 parts of

water were changed to 27 parts of hardened coconuts cil

Pal m



Rapeseed hardened oil (M 17C) 1 1 1 1 Lecithin 0.25 0.25 0.25 0.25
Pol ygl ycerin unsaturated fatty acid ester 0.08 0.08 0.08 0.08 Defatted

mlk powder 3 3 3 3 Dextrin 10 10 10
51

(melting point 33°C), 0.08 part of pelyglycerin unsaturated

fatty acid ester, 10 parts of starch syrup (solid component

-669), 25 parts of sorbitol (solid component 70%) and 31.1

2]

parts of water. Evaluation was performed according to the

5 same manner as that of Example 1. The results were

summarized in Table 8.

[0063]

Formulations and the results of Comparative Example 5

to Comparative Example 8 were summarized in Table 8.



100 Starch syrup 25 35 45 25 Sorbitol - - - - Sucrose saturated
fatty acid ester 0.12 0.12 0.12 0.12 Polyglycerin saturated fatty acid

ester 0.05 0.05 0.05 0.05 Sodium hexametaphosphate 0.20
52
[Table 8]
(MP melting point, Comparative | Comparative |Comparative |Comparative
IN iodine number) Example 5 | Example 6 | Example 7 | Example 8
Hardened palm kernel oil {(MP 33°C) 17 17 17 27
Palm kernel oil (MP 29°C) - - - -
Palm fracticnated hardened oil _ _ _ _
(MP 45°C, IN 36)
Rapeseed hardened oil B N _ _
(MP 62°C, IN 1.0 or less)
Palm kernel fractionated hardened _ _ _ _
oil (MP 43°C, IN 1.0 or less)
Hardened palm kernel oil 2 2 5 5
(MP 42°C, IN 1.0 or less)
Palm fracticnated oil (MP 21°C) - - -
Rapeseed hardened oil (MP 17°C) 1 1 1
Lecithin 0.25 0.25 0.25 0.25
Po}yglycerln unsaturated fatty 0.08 0.08 0.08 0.08
acid ester
Defatted milk powder 3 3 3 3
Dextrin 10 10 10 10
Starch syrup 25 35 45 25
Sorbitol - - - -
Sucrose saturated fatty acid ester 0.12 0.12 0.12 0.12
Polyglycerin saturated fatty acid 0.05 0.05 0.05 0.05
ester
Sodium hexametaphosphate 0.20 0.20 0.20 0.20
Sodium bicarbonate 0.02 0.02 0.02 0.02
Xanthan gum 0.05 0.05 0.05 0.05
Guar gum 0.05 0.05 0.05 0.05
Tamarind seed gum - - - -
Carrageenan - - - -
Gellan gum - - - -
Milk flavor 0.10 0.10 0.10 0.10
Water 41.1 31.1 21.1 31.1
Cil-and-fat component (wt%) 24 20 20 30
Lauric oil~and-fat (wt%) 19 15 198 29
Lauric oil-and-fat/Oil-and-fat o5 95 95 97
component (wt%}
Solid state cil-and-fat (wt$%) 2 2 2 2
Total solid component (wt%) 48 55 62 58
Oil-and-fat component/Total solid 0.4 0.4 0.3 0.5
component
SFC 10°C 86 86 86 87
SFC 20°C 60 60 €0 60
SFC 25°C 27 27 27 25
SFC 30°C 9 9 9 8
Viscosity {cp) 520 700 950 720
L . 5 min. or | 5 min. or |5 min. or |1 min. 10
Plasticization test longer longer longer sec.
Average particle diameter (pm} 0.8 0.8 0.7 1.2
. . . 2 min. 50 | 2 min. 10 | 2 min. 30 [ 1 min. 50
Whipping time sec. sec. sec. sec.
Overrun (%) 145 145 150 80
Shape retainability A A A A
Water separation A A A A
Taste 1 1 1 2
Meltability in the meuth 2 1 1 1




0.20 0.20 0.20 Sodium bicarbonate 0.02 0.02 0.02 0.02 Xanthan gum
0.05 0.05 0.05 0.05 CGuar gum 0.05 0.05 0.05 0.05 Tamarind seed gum

Carrageenan

53

[0064]

As Referencé Example 1, commercially available whipped
cream {trade name Topping V, manufactured by Fuji 0il Co.,
Ltd.) which has 45% of vegetable oil-and-fat components and
3.5% of non-fat milk scolid components, corresponding to
conventional whipping cream which has 40 to 47 wt% of oil-
and-fat components, was evaluated in the same manner as

Example 1. The results were summarized in Table 9.



Wat er

10

Gellan gum - - - -

54

MIk flavor
41.1 31.1 21.1 31.1 Gl-and-fat conponent (w %

0.10 0.10 0.10 0.10

20 20 20

[Table 9]

Topping V manufactured by Fuji 0il Co., Ltd. |Reference Example 1
Vegetable cil-and-fat ccmponent 45
Non-fat milk solid component 3.5
Oil-and-fat component (wt%) 45

Total solid component (wt%) 50.5
Oil-and-fat component/Total solid compenent 0.9
Viscosity (cp) 200
Plasticization test 5 min. or longer
Average particle diameter (um) 1.8
Whipping time 2 min, 30 sec.
Overrun (%} 120

Shape retainability A

Water separation ¥y

Taste 3
Meltability in the mouth 3

[0065]

Example 13

To 80 parts of cil-in-water emulsion of Example 2

after cooling and aging at 5°C was mixed with 20 parts of

fresh cream (trade name:

47%

Yotsuba fresh cream 47%)

having

of milk fat components and product temperature of 5°C.

To 1 kg of the mixture was added 80 g of granulated sugar,

this was whipped by the aforementioned whipping method, and



30 Lauric oil-and-fat(wt% 19 19 19 29 Lauric oil-and-fat/Ql-and-fat
conponent(wt% 95 95 95 97 Solid state oil-and-fat(wt% 2 2 2 2
Total solid conmponent(wt% 48 55 62 58 GO l-and-fat conmponent/ Tota

solid conponent 0.4 0.4
55

overrun, shape retainability and water separation were
measured according to the aforementioned method. Shape
retainability of the whipped product at 15°C was good, and
water separation of the whipped product was absent. Milk
5 taste and meltability in the mouth of the whipped preoduct
were good. The formulation and results were summarized in
Table 10.
[0066]
Example 18
10 To 50 parts of oil-in-water emulsion of Example 2
after cooling and aging at 5°C was mixed with 50 parts of
fresh cream {trade name: Yotsuba fresh cream 47%) having
47% of milk fat components and product temperature of 5°C.
To 1 kg of the mixture was added 8C g of granulated sugar,
15 this was whipped by the aférementioned whipping method, and
overrun, shape retainability and water separation were
measured according to the aforementicned method. Shape
‘retainability of the whipped product at 15°C was good, and
water separation of the whipped product was absent. Milk
20 taste and meltability in the mouth of the whipped product
were good. The formulation and results were summarized in
Table 10.
[0067]
Example 20

25 To 20 parts of oil-in-water emulsicn of Example 2



0.3 0.5 SFC 10C 86 86 86 87 SFC 20C 60 60 60 60 SFC 25C 27

27 25

10

15

SFC 30C 9 9 9 8 Viscosity(cp)

56

after coocling and aging at 5°C was mixed with 80 parts of

fresh cream {trade name: Yotsuba fresh cream 47%) having
47% of milk fat components and product temperature of 5°C.
To 1 kg of the mixture was added 80 g of granulated sugar,
this was whipped by the aforementioned whipping method, and
overrun, shape retainability and water separation were
measured according to the aforementioned method. Shape

retainability of the whipped product at 15°C was good, and

water separation of the whipped product was absent. Milk

' taste and meltability in the mouth of the whipped product

were good. The formulation and results were summarized in
Table 10.
[0068]

Formulations and the results cof Example 18 to Example

20 were summarized in Table 10.

27



520 700 950 720 5mn. or 5mn. or 5mn.or 1 mn. 10 Plasticization
test longer |longer |onger sec. Average particle dianmeter (gnm) 0.8
0.8 0.7 1.2 VWiipping time 2 mn.50 sec. 2 mn.10 sec. 2 mn.10
57
[Table 1C]
Examplie | Example | Example
18 19 20
Milk fat 0
component (%) )
Vegetable oil-
and-fat component | 20.
D (%)
Oil-in-Water .
emulsion of Nonffat milk g0 50 20
Example 2 solid 2.
P component (%)
Oil-and-fat
o 20,
component (%)
Total solid
24.
component (%)
Milk fat
47.
component (%)
Vegetable oil-
and-fat component 0.
(%)
Fresh cream Non-fat milk
. 20 50 80
{(Yotsuba Co., Ltd.) |solid component 4. )
(%)
Oil-and-fat
N a7.
component (%)
Total solid
52.
component (%)
Milk fat 9.5 23.8 38.0
component (%)
Vegetable oil-
and-fat component 16.0 10.0 4.0
Cq (%)
emulsion acter Non-fat milk
S so0lid component 3.1 3.7 4.2
mixing (%)
0il-and-fat 25.5 | 33.8 | 42.0
component (%)
Toral solid 29.6 38.0 16.4
component (%)
Whipping time 2 min. | 2 min. | 1 min.
55 sec. |20 sec. |45 sec.
Overrun (%) 100 80 85
Shape retainability i\ B A
Water separation A A B
Taste 4 5 5
Meltakility in the 5 5 5
mouth

[0069]



sec. 1 mn. sec. 50 Overrun(% 145 145 150 80 Shape retainability A
A A A Water separation A A A A Taste 1 1 1 2 Mltability in
the mouth 2

58

Example 21
To 80 parts of oil-in-water emulsion of Example 2
after cooling and aging at 5°C was mixéd with 20 parts of
cream (manufactured by Fuji 0il Co., Ltd) having 19.0% of
5 milk fat components and 26.0% of vegetable oil-and-fat
components, and product temperature of 5°C. To 1 kg of the
mixture was added 80 g c¢f granulated sugar, this was
whipped by the aforementioned whipping method, and overrun,
shape retainability and water separation were measured
10 according to the aforementicned method. Shape
retainability of the whipped product at 15°C was good, and
water separation of the whipped product was absent. Milk
taste and meltabiliﬁy in the mouth of the whipped product
were good. The formulation and resuits were summarized in
15 . Table 11.
[0070]
Example 22
To 50 parts of oil-in-water emulsion of Example 2
after cooling and aging at 5°C was mixed with 50 parts of
20 cream (manufactured by Fuji 0il Co., Ltd} having 15.0% of
milk fat components and 26.0% of vegetable oil-and-fat
components, and product temperature of 5°C. To 1 kg of the
mixture was added 80 g of granulated sugar, this was
whipped by the aforementioned whipping method, and overrun,

25 shape retainability and water separation were measured



1 1 1 53 [0064] As Reference Exanple 1, commercially available
whi pped cream (trade nanme Topping V, manufactured by Fuji G| Co., Ltd.)
whi ch has 45% of vegetable oil-and-fat conmponents and 53.5% of non-fat mlk
solid conponents, corresponding to conventional whipping cream which has 40
to 47 wt% of oil- and-fat conponents, Wds evaluated in the sane nmanner as
Exanple 1. The results were sunmarized in Table 9. 54 [Table 9] Topping V
manuf actured by Fuji Ol Co.,Ltd. Reference Exanpl e 1 Vegetable oil-and-fat
component 45 Non-fat mlk sol i d component 3.5 Ql-and-fat

conponent (3&Qrdias tottdle sl ERIHpoHERf (WHH°2 50.F12R8 | - and- f at
conponent/ Total solid conponent 0.9 Viscosity(cp) 200 Plasticization
test 5 m[reﬁaﬂnﬁﬁﬁﬁlty of the whipped product at 15°C was good, and

water separatlon of the whipped product was absent. Milk
taste and méltability in the mouth of the whipped product
5 were goodf The formulation and results were summarized in
Table 11.
[0071]
Example 23
To 20 parts of oil-in-water emulsion of Example 2
16 after cooling and aging at 5°C was mixed with 80 parts of
cream (manufactured by Fuji 0il Co., Ltd) having 18.0% of
milk fat components and 26.0% of vegetable cil-and-fat
components, and product temperature of 5°C. To 1 kg of the
mixture was added 80 g of granulated sugar, this was
15 whipped by the aforementioned whipping method, and overrun,
shape retainability and water separation were measured
according to the aforementioned methed. Shape
retainability of the whipped product at 15°C was good, and
water separation of the whipped product was absent. Milk
20 taste and meltability in the mouth of the whipped product
were good. The formulation and results were summarized in
Table 11.
[0o72]
Formulations and the results of Example 21 to Example

25 23 were summarized in Tsble 11.



Aver age particle dianeter(Rm
120 Shape retainability A Wter separation

the nmouth 3

A Taste

1.8 Wiipping tine 2 mn.30 sec.

Overrun(%
3 Meltability in
[ 0065] Exanple 18 5To 80 parts of oil-in-water enulsion of

Exanple 2 after cooling and aging at 5C was m xed with 20 parts of fresh

cream (trade name: Yotsuba fresh creamf47% having

47% of mlk fat

conponents and product tenperature of 5C. To 1 kg of the m xture was added

80 g of granul ated sugar,
met hod, and 55 overrun,

10t hi s was whi pped by the aforenentioned whi ppi ng
shape retainability and water separation were

measur ed aﬁ%%ﬁkﬁrﬁﬂkC)the af orement i oned nethod. Shape retainability of the

whi pped product —at—15C was [good, and Wat er | Separn akdr@ie 0kx e ped
product was absent. Mk 5tlaste and neltabilitylin2the(noath of ehe i pped
product were good. The forniladkifen and resyilgs were summarized in Table 10.
[ 0066] Exanple 19 10To 50 p&PERetGPtof¥)-in-water ienul sion of Exanple 2 after
cooling and aging at 5C was "REXEd @it ~50 part of fresh creamm (trade nane:
Yot suba fresh cream 47% hayi ﬁg“%7@m%Pnﬁ?ﬁt fal [conpongnts and produtt
t enper at uneinfin5GteFo 1 kg ol gg:nlfgure was added 80|g of gfanul at ed
sugar, 15th¢®umas<Whipped_b ﬁtﬁgggntlopgﬁ whifppi ng &t hod, 2@4nd
overrun, shap@leet ai nabilitly ﬁ@n separati on were|neasur ¢d accordi ng
to the af grenenti oned netho@llshﬁpeagetalndgbl5ty of the whipped product at
15C was gqod, and component (%) )
Total solid 240
component (%) ’
Milk fat 19.0
component (%) )
Vegetable oil-
and-fat component | 26.0
. (%)
Topping 500 _ .
(Fu3i 0il Co., Non-fat milk 20 50 80
sclid component 4.0
Ltd.) (%)
QCil-and-fat 45.0
component (%) :
Total solid 500
component (%) ’
Milk fat 3.8 9.5 15.2
compenent (%)
Vegetable oil-
and-fat component 21.2 23.0 24.8
L (%)
Olliliggaziier Non-fat milk
SmuLs solid component 3.0 3.4 3.8
mixing (%)
Oll-and-fat 25.0 32.5 40.0
component (%)
total solid 20.2 | 37.0 | ¢4.8
component (%)
Whipping time 3 min, | 2 min. { 2 min.
05 sec. |55 sec. |50 sec.
Overrun (%) 100 100 100
Shape retainability B A A
Water separation A A i\
Taste 4 4 4
Meltability in the 5 5 5
mouth

[0073]



wat er separation of the whi pped product was absent. MIk 20taste and
neltability in the nmouth of the whipped product were good. The fornul ation
and results were summari zed in Table 10. [0067] Exanple 20 25To 20 parts of
oi l-in-water enul sion of Exanple 2 56 after cooling and aging at 5C was

m xed with 80 parts of fresh cream (tré&de nane: Yotsuba fresh cream 47%
havi ng 47% of m |k fat conponents and product tenperature of 5C. To 1 kg of
the m xture was added 80 g of granul ated sugar, 5this was whi pped by the
af orenent i oned whi ppi ng net hod, and overrun, shape retainability and water
separat i o ¥Rl ured according to the aforenentioned nmethod. Shape

retainability of the whipped product at 15C was good, _and t er. separation
of the whi pped T dtidta%ies Absent 1T SR 50 Yol % yHin the

mout h of the whipped product were goodo. The fornul ation and results were
summar i zeckfre Tabd@l Ity rodE8]ing at 5°C was pgpedl &itdng Vald e Ofesul ts of
Exanple 18 to Exanple 1520 were summarized in Table 10. 57 [ Table 10]

Exanpl e 18fBahpteean Heagh g O Yo st breSmissoh of BXdpid 2 M| k
fat conponent (% Vegetable oiland-fat conponent (% Non-fat mlk solid

conponent {PA ¥ Imiahd-fait comporents (3)d Tredush| tenrorponentof %9°C0. 0 20. 0
2.8 20.0 24.0 80 50 20 Fresh cream (Yotsuba Co.,Ltd.) MIlk fat conponent (%
Veget abl e B | hnld3 faf Eorpoienirg o§as added 80 g of granulated sugar,

“this was whipped by the aforementioned whipping method, and
overrun, shape retainability and water separation ﬁere
measured according to the aforementioned method. Shape

10 ° retainability of the whipped product at 15°C was good, and
water separation of the whipped product was absent. Milk
taste and meltability in the mouth of the whipped product
were good. The formulation and results were summarized in
Takble 12.

15 [0074]
Example 25

To 50 parts of coil-in-water emulsion of Example 11

after cooling and aging at 5°C was mixed with 50 parts of
fresh cream (trade name: Yotsuba fresh cream 47%) having

20 47% of milk fat components and product temperature of 5°C.
To 1 kg of the mixture was added 80 g of granulated sugar,
this was whipped by the aforementioned whipping method, and
overrun, shape retainability and water separation were

measured according to the aforementioned method. Shape

25 retainability of the whipped product at 15°C was good, and



Non-fat mlk solid conmponent (% G| -and-fat conponent(% Total solid
conponent (%9 47.5 0.0 4.5 47.5 52.0 20 50 80 G l-in-water enul sion after
m xing M|k fat conponent (% Vegetable oiland-fat conponent (% Non-fat

m |k solid conponent (% GOl -and-fat conponent(% Total solid conponent (%
9.5 16.0 3.1 25.5 29.6 23.8 10.0 3.7 3828 38.0 38.0 4.0 4.2 42.0 46.4

Wi pping tine Overrun(% Shape retainability Water separation Taste
Meltability in the nouth 2 mn. 55sec. 100 A A

water separation of the whipped product was absent. Milk
taste and meltability in the mouth of the whipped product
were good. The formulation and results were summarized in
Table 12.
5 [0075]
Example 26
To 20 parts of cil-in-water emulsion cof Example 11

after cooling and aging at 5°C was mixed with 80 parts of
fresh cream (trade name: Yotsuba fresh cream 47%) having

10 47% of milk fat components and product temperature of 5°C.

| To 1 kg of the mixture was added 80 g of granulated sugar,
this was whipped by the aforementioned whipping method, and
overrun, shape retainability and water separation were
measured according to the aforementioned method. Shape

15 retainability of the whipped product at 15°C was good, and
water separation of the whipped product was absent. Milk
taste and meltability in the mouth ¢f the whipped product
were good. The formulation and results were summarized in
Table 12.

20 [C076]

Foermulations and the results of Example 24 to Example

26 were summarized 1iIn Table 12.



45 2 mn.

at 5C was m xed with 20 parts of cream (manufactured by Fuji

20sec. 90 A AS

51 mn. 45 sec.

85 AB55 58 Exanple 21
To 80 parts of oil-in-water enul sion of Exanple 2 after cooling and agi ng

Gl

Co. ,

Lt d)

havi ng 19. 0% of 5nilk fat conponents and 26.0% of vegetabl e oil-and-fat

conponent s,
80 g of granul ated sugar,

and product tenperature of 68C. To 1 kg of the mixture was added
this was whi pped by the aforenenti oned whi ppi ng

nmet hod, and overrun, shape retainability and water separation were neasured
10according to the aforenmenti oned nmethod. Shape retainability of the
whi pped pr 215C was good, and water separation of the whipped
pr oduct apsent. M1TK taste and neltabi ity I bxddpeeipkdrdpy1ef ctfaeiwhi pped
product were good. The fornulation and results 4 Ebzed i A6 15Tabl e
11. [0070]| Exanple 22 M¥ek B@tparts of |ojlyi|n-waten emul sion of Exanple
2 after cooling and agi ng at°5CHw@ ﬁxed wth 50 parts of 20¢ream
(manuf act ured by Fuji Ol CEegeE_aPEi tq 19.p% of millk fat conponents and
26.0% of vegetable oil -and-fg‘ﬁi1 Conpiie and” product |tenperature of 5C.
To 1 kg of{othernniisdenr e was % gegt of granul ated sugar, this was whi pped
by the af oeersaer crfed whi ppi sgglcmgg -nandlover (ung%253hape retafhability
and wat er |§&p@ratilon were neasured 59 accdrding to the aforementioned
met hod. Shape retai nabilitycef-ddaermhi pped 1A og]uct at 15C was|good, and
wat er separation of the whilppecrenodict wag dbsent. M Ik tasté and
meltabilitly in the nouth of|Tbhel whiipped prodyct |Swere good. The formul ation
and resultls were summari zed cenedPabEel®21. [ Q071] |Fxanple 23 Tol20 parfs of
oi | -i n-watler emul si on of Ex#apkea2 10after |cookilng andagi ng at. 5C was
mxed with 80 parts of credfPHitfactured|by FUji G| |Co., L{d) having
19. 0% of mlk fat corrponenté’g i’ 8. 0% 0 of . vegef abl e oill-and-fat conponents,
and produgt tenperature of 3& iorikpone? he mixture was added 80 g|of
granul at edsugar.,.thi s was ﬁmaqugmpy the af orjenent i gned whi/ppi ng net hod,
and overrunycshaped.et aidablisbh 1y RRgLMALer [separjati?8n wer é°neasuf@d
according|to the aforenentijgred net hod. Shape retainabillity off the whi pped
product at| 15C was good, andinwedercsepar ati on g)f t he whi pped product |was
absent. M!l k 20taste and neldcabpidenty(din t he nmoutlh of the whi pped product
were good.| The fornul ation deda¥ esditds werg supgmari zed (i n Tablle 11.
component (%)
Milk fat 9.5 23.8 38.0
component {%)
Vegetable oil-
and-fat component 16.0 10.0 4.0
Oil-in-water N(or)l—fat nilk
emulsion after solid component 7.0 6.1 5.1
mixing (%)
Oil-and-fat
component (%) 25.5 33.8 42,0
Total solid 33.6 10.5 | 47.4
component (%)
f iy d ; Z min. | 2 min. | 1 min.
[ihipping time 50 sec. |00 sec. {40 sec.
Overrun (%) 95 a0 80
Shape retainability A A A
Water separation A B A
Taste 5 5 3
Meltability in the 5 5 5
mouth

(00771



[ 0072] Forrmul ations and the results of Exanple 21 to Exanple
2523 were sumari zed in Table 11. 60 [Table 11] Exanpl e 21 Exanple 22
Exanple 23 Q| -in-Water emul sion of Exanple 2 MIk fat conponent (%

Veget abl e oi |l and-fat conponent (% Non-fat m |k solid conponent (%

O | -and-fat conponent (% Total solid cédponent(% 0.0 20.0 2.8 20.0 24.0 80
50 20 Topping 500 (Fuji Gl Co., Ltd .) MIk fat conponent (% Vegetable

oi l and-fat conponent (% Non-fat mlk solid conmponent (% G| -and-fat

conmponent (% Total solid conponent(% 19.0 26.0 4.0 45.0 50.0 20 50
Example 27 _

To 80 parts of oil-in-water emulsion of Example 11
after cooling and aging at 5°C was mixed with 20 parts of
cream (manufactured by Fuji 0il Co., Ltd) having 19.0% of

5 milk fat components and 26.0% of vegetable oil-and-fat
components, and product temperature of 5°C. To 1 kg of the
mixture was added 80 g of granulated sugar, this was
whipped by the aforementioned whipping method, and overrun,
shape retalinability and water separation were measured

10 according to the aforementioned method. Shape
retainability of the whipped product at 15°C was good, and
water separation of the whipped product was absent. Milik
taste and meltability in the mouth of the whipped product
were good. The formulation and results were summarized in
15 Table 13.
[0078]
Example 28
To 50 parts of oil-in-water emulsion of Example 11
after cooling and aging at 5°C was mixed with 50 parts of
20 cream {manufactured by Fuji Cil Co., Ltd) having 19.0% of
milk fat components and 26.0% cf vegetable oil-and-fat
components, and product temperature of 5°C. To 1 kg of the
mixture was added 80 g of granulated sugar, this was
whipped by the aforementioned whipping methodr and overrun,

25 shape retainability and water separation were measured



80 G l-in-water enulsion after mxing MIk fat conmponent (% Vegetable

oi |l and-fat conponent (% Non-fat mlk solid conponent (% Q| -and-fat
conponent (% Total solid conponent(% 3.8 21.2 3.0 25.0 29.2 9.5 23.0 3.4
32.5 37.0 15.2 24.8 3.8 40.0 44.8 Wi pping time Overrun(% Shape
retainability Water separation Taste MePtability in the mouth 3 min.
O5sec. 100 AA45 2 mn. 55sec. 100 AA45 2 mn. 50sec.

according to the aforementioned method. Shape
retainability of the whipped product at 13°C was good, and
water separation of the whipped product was absent. Milk
taste and meltability in the mouth of the whipped product
5 were good. The formulation and results were summarized in
Table 13.
[0079]
Example 29
| To 20 parts of oil-in-water emulsion of Example 11
i0 after cooling and aging at 5°C was mixed with 80 parts of
cream (manufactured by Fuji 0il Co., Ltd} having 19.0% of
milk fat components and 26.0% of vegetable cil-and-fat
components, and product temperature of 5°C. To 1 kg of the
mixture was added 80 g of granulated sugar, this was
15 whipped by the aforementioned whipping method, and overrun,
shape retainability and water separation were measured
according to the aforementioned method. Shape
retainability of the whipped product at 15°C was good, and
water separation of the whipped product was absent. Milk
20 taste and meltability in the mouth c¢f the whipped product
were good. The formulation and results were summarized in
Table 13.
[0080]
Formulations and the results of Example 27 to Example

25 29 were summarized in Table 13.



100 AA4 5 61 Exanple 24
11 after cooling and agi ng
(trade nane: Yotsuba fresh
and product tenperature of

granul at ed sugar,
and overrun,

this was

To 80 parts of oil-in-water enul sion of Exanple
at 5C was m xed with 20 parts of fresh cream
cream 47% having 547% of mlk fat conponents
5C. To 1 kg of the m xture was added 80 g of
whi pped by £hRe af or ementi oned whi ppi ng net hod,

shape retainability and water separation were neasured

according to the aforenenti oned net hod. Shape 10retainability of the
whi pped product at3 15C was good, and water separation of the whipped

pr oduct wast MIk taste and neltability in the nouth of the whipped
product were good.”The fornulation and resilts \eX£npsehmedupzeetampTabl e 12.
15[ 0074] HExanple 25 To 50 garts of oil-in-water | endfsion 88 Exanple f11
after cooliing and agi ng at |§E%wdstni xed W th B0|parts of fresh cream (trade
name: Yot guba fresh cream 4‘7@ PREYT n@ 2047% of m Ik fati conponents and
product tenperature of 5C. Gﬂf . cl) Igc ture was added 80 g of

granul at ed sugar, this was \Q/B %90 PHe aforefenti onéd whi ppi ng met hod,
and over rjonL-ishigggerr et ai naRy, |§a¥ gﬂq{ wat ef separationiwere mpasured

accor di ng |eerlshen #ffor ement i jQped; mBLARAnt Shape ¢25r ef&i nabi PPty | of 2¥ he

whi pped pr&&iet=at! 15C was gepd, and 62 water separation of {he whipped
product was absent. M|k taste-amdiael tability,in the uth of the whipped
product were good. The for nubatdnent afid results yere su rizegd in Table 12.
5[ 0075] Exanple 26 TaT20lparts of oil lgnowat er eful sion|of Example 11
after coolling and aging at |SCre@ienhi Ked wi 80lparts of fresh cream (trade
nane: Yot guba fresh cream 4¥dgk Hféﬁl n 1047‘01@fom | k faf conpoments and
product tenperature of 5C. 8““1“1? 0 the J%xture was added 80Q g of

granul ated sugar, this was |W di)‘;@ dﬁéoglhlgt f.orementi oned whi ppi ng et hod,
and overryn, shape retainabi Irl separati on were neasured

accordi ng |fepdtihe HfCor enmenti Shape 15 retailnability of the

whi pped pr{éBdt O&t °5C was ggg&agﬁgf\@ater separ at “8n of tRe whi pped
product wast@Bsent. M1k taste and nmeltabillity iin the fouth of the whi pped
product were good. The fornuhiatdr@rfand results,were summarized in Table 12.

20[ 0076]

wer e sunme
Exanpl e 2

For mul ati ons
iIri zed in Table 12

campkrehe f%@sult$
ToteB spTabl e 12]

component {%)

45 Exanpl e
50.0 Exanpl e

24 to Exanple
24 Exanple 25

26

Taste

Meltability in the
mouth

Milk fat 3.8 9.5 15.2
component (%)
Vegetable oil-
and-fat component 21.2 23.0 24.8
co (%)
Ollilrf—wa;ier Non-fat milk
e@uISLOn solid component 6.9 5.8 4.7
mixing N
(%)
Oil-and-fat 25.0 32.5 40.0
component (%)
Total solid 33,2 39.5 45.8
component (%)
Whipplng time 3 min. Z min. Z min.
00 sec. 150 sec. |50 sec.
Overrun (%} 95 100 100
Shape retainability B A A
Water separation A i} A

[0081]



Ql-in-Water enul sion of Exanple 11 M|k fat conponent (% Vegetable

oi l and-fat conponent (% Non-fat mlk solid conponent (% Q| -and-fat
conmponent (% Total solid conponent(% 0.0 20.0 7.6 20.0 29.0 80 50 20 Fresh
cream (Yotsuba Co.,Ltd.) MIk fat conponent (% Vegetabl e oil and-fat
conponent ( %) Non-fat milk solid conmpdnent (% O|-and-fat conponent (%
Total solid conponent(% 47.5 0.0 4.5 47.5 52.0 20 50 80 G| -in-water

(erzjl Si onf after mxing MIk fat conponent (% Vegetable oiland-fat conponent
% Non-fat mlk solid conmponent (% G| -and-fat conponent(% Total solid
conponent (AT LY FRRIPF 25, 5 Sg/% ™ (/()

To 1 kg of fresh cream (trade name: Yotsuba fresh
cream 47%) having 47% of milk fat components and product
temperature of 5°C was added 80 g of granulated sugar, this

5 was whipped by the aforementioned whipping method, and
overrun, shape retainability and water separation were
measured according to the afcrementioned method. Shape
retainability of the whipped product at 15°C was good, and
water separation of the whipped preoduct was absent. Milk

1G taste of the whipped p;oduct was good and meltability in
the mouth of the whipped product was acceptable. The

formulation and results were summarized in Table 14.

[0082]
15 Raeference Example 3
To 1 kg of Topping 500 (manufactured by Fuji 0il Co.,
Ltd) having 19.0% of milk fat components and 26.0% of
vegetable oil-and-fat components, and product temperature
of 5°C was added 80 ¢ of granulated sugar, this was whipped
20 by the aforementioned whipping method, and overrun, shape
retainability and water separation were measured according
to the aforementioned method. Shape retainability of the
whipped product at 15°C was good, and water separation of
the whipped product was absent. Milk taste of the whipped

25 product was good and meltability in the mouth of the



23.8 10.0 6.1 33.8 40.5 38.0 4.0 5.1 42.0 47.4 Wi pping tinme Overrun(%
Shape retainability Water separation Taste Meltability in the nouth 2
mn. 50sec. 95 AA5 5 2 mn. COsec. 90 AA55 1 mn. 40sec. 80 AAS55
64 Exanple 27 To 80 parts of oil-in-water enul sion of Exanple 11
after cooling and aging at 5C was mi xe@8with 20 parts of cream
(manufactured by Fuji QI Co., Ltd) having 19.0% of 5m |k fat conponents
and 26. 0% of vegetabl e oil-and-fat conponents, and product tenperature of
5C. To 1 kg of the m xture was added 80 g of granul ated sugar, this was
whi pped byWt HePed R ERRHET OFR T HyL Tat HERE MoV Yh, S hape
retainability and water separation were neasured l1l0Oaccording to the

~afor ement i oHEHL Rt FREE BHEPE +23%i Habi39t$ ot t he whi pped product at 15C
was good, and water separation of the whi pped product was absent. MIk
taste and hP8ability in the nouth of the whi pped product were good. The
formul ation and results were summarized in 15Table 13. [0078] Exanple 28
To 50 parts of Eproylahiens &Ml SionrdivBxamf Sl Bo8IRRP gd agi ng
at 5C was mxed with 50 parts of 20cream (manufactured by Fuji O Co.

Ltd) havi mnd 93 09s0¢ wwlRatatetobporents Bhd 26. 0% of vegetabl e oil -and-fat
-conponents, and product tenperature of 5C. To 1 kg of the m xture was added
80 g of granul ated sugar, this was whi pped by the aforenmenti oned whi ppi ng
met hod, and overrun, 25shape retainability and water separation were
measured 65



according to the aforenenti oned nethod. Shape retainability of the whipped

product at
absent .

15C was good,

5were good. The fornmulation and results were sunmarized in Table 13.
Exanpl e 29 To 20 parts of oil-in-water ®8nul sion of Exanple 11 10after
cooling and aging at 5C was m xed with 80 parts of cream (manufactured by

Fuji Q

af orenent i
separati or
r et ai nabi

of the whi
mout h of t
sunmari zeg
Exanpl e 27
Exanpl e 27
fat conpor
conmponent

7.6 20.0

Co.
veget abl e o0i |l -and-fat conponents,
the m xturef

N

Ltd) having 19.0% of mlk fat conponents and 26. 0% of
and product tenperature of 5C. To 1 kg of
e atfed 80 g of granul ated sugar, this was 15whi pped by the

and water separation of the whipped product was
MIk taste and neltability in the nmouth of the whi pped product

[ 0079]

oned whi ppi ng net hod,

and overrun, shape

[Rirraal Ekinpland

wat er
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ity of the whipped pr
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| (tdtstablm.]13L:4.9080]

' to Exanpl e 2529 were

Mhgk tfett denpafortenent
Oduetabdt A5G wagagoo
gereerk 20t ast e and
FengyaGdT Fhect s nul a
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meltability int
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[ions and the res
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be
ration
he
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Taste
Meltability in the mouth

[ Exanple 28 Exanple 29 Q] -in- er_emul s{on of Exanple 11|MIk
ent (% Vegetabl e oilaﬁéj %fogﬁﬁggﬁ%ﬁig?@a Non-faf2ri | k solid
(o0 O Tand-fat—conmpgnent (%5 Total sol i d conpangnt{ . 0.0 20.0
5P 5020 =

Overrun (%) 75

Shape retainability B

Water separation B

Reference Example 3

Taste
Meltability in the mouth

Milk fat component (%} 18.0
Vegetable oil-and-fat 96.0
compeonent (%)} "
Topping 500 Non—fat milk sclid 1.0
. . component (%)
(Fuji 0il Ce., Ltd.) ;
Oil-and-fat component
. (%) 45.0
Tgtal solid component 50.0
(%)
Whipping time 2 min. 40 sec.
Overrun (%) 100
Shape retainability 2
Water separation A

Industrial Applicability

[0084]

The present invention relates to an oil-in-water

emulsion with low oil-and-fat content which is 10-40 wt% of



Topping 500 (Fuji Gl Co., Ltd.) MIk fat conponent(% Vegetable

oi l and-fat conponent (% Non-fat mlk solid conponent (% Q| -and-fat
conponent ( % ) Total solid conmponent(% 19.0 26.0 4.0 45.0 50.0 20 50 80
QOl-in-water enulsion after mxing MIk fat component (% Vegetable

oi l and-fat conponent (% Non-fat milk 88lid conponent (% Gl -and-fat
conponent ( %) Total solid conponent(% 3.8 21.2 6.9 25.0 33.2 9.5 23.0
5.8 32.5 39.5 15.2 24.8 4.7 40.0 45.8 Wi pping time Overrun(% Shape

retainability Water separation Taste Meltability in the nmouth
oil-and-fat components, and more particularly, a whippable

oil-in-water emulsion (whipping cream) used as a topping of
a cake or the like, or used for a sandwiched whipping cream
betwéen cakes, and a whippable oil-in-water emulsion which
5 has high emulsion stability and whippability, and also
which has an excellent shape retainability, an excelient
meltability in the mouth, an excellent flavor and taste

after whipping.



3 mn. 00sec. 95 AA5 5 2 min. 50 sec. 100 AA55 2 mn. 50sec. 100 A AS
5 67 Reference Exanple 2 To 1 kg of fresh cream (trade nane: Yotsuba
fresh cream 47% having 47% of mlk fat conponents and product tenperature
of 5C was added 80 g of granul ated sugar, this 5was whi pped by the

af or ement i oned whi ppi ng net hod, and ovétrun, shape retainability and water
separation were neasured according to the aforenentioned nethod. Shape
retainability of the whipped product at 15C was good, and water separation
of the whi pped product was absent. M| k_10taste of the whi pped product was
good and neltability in the nouth of CLAEMrhi pped product was acceptabl e.
The formulation and results were sunmari zed in Table 14. [0082] 15Reference
Exanple 3 To 1 kg of Topping 500 (manufactured by Fuji G| Co., Ltd) having
19. 0% of mlk fat components and 26.0% of vegetabl e oi]-and-fat conponents,
and product tenber dturel BIIBTAERT et Bt ¢ i ghatht st P dugdr, this was
whi pped 20 by the aforenenti oned whi ppi ng nmet hod, and overrun, shape

ret ai nabi | FeyEefd SRty Sidparan i%ﬂv@?gﬂ?ﬁe%fsmw%b@m Mt &oF t Ied @

af orenenti oned net hod. Shape retainability of the whipped product at 15C
was good, smiidvetertsepbr-atndntaf wihigh whippledlpr civiott vl Hbstente8°M | k
taste of the whipped 25product was good and neltability in the nouth of the
68 whi ppedaipd oductodaze arweptabt . 4 Ther fe 9l dhordndhestt s ter e

sumari zed in Table 14. [0083] Forrmul ati ons and the results of
Ref er ence vExemp| esuls Semdh 35 welb et s uhPraw iz eelf | an Tabl eandr£fa%9 [ Tabl e 14]

Ref erence Exanple 2 Fresh cream (Yotsuba Co.,Ltd.) MIk fat conponent (%
Veget abl e otthpamehfat aoipbmentd %91 Norrd-atatri ¢kt dieonponehtglgse

Q| -and-fat conponent (% Total solid conponent (%9 47.5 0.0

[+3

of the cil-in-water emulsion is 60 % or more.
10
2. The oil-in-water emulsion with low oil-and-fat
content according to claim 1, wherein the lauric oil-and-

~ fat is non-interesterified oil-and-fat.

15 3. The oil-in-water emulsion with low oil-and-fat
content according to claim 1, wherein a content of the
solid state oil-and-fat with respect to the oil-in-water

emulsion is 0.5 to 5 wt%.

20 4, The cil-in-water emulsion with low oil-and-fat
content according to claim 1, wherein a total solid

component of the oil-in-water emulsicn is 14 to 44 wt3.

5. The oil-in-water emulsicn with low cil-and-fat

25 content according to claim 1, wherein the oil-in-water



4.5 47.5 52.0 Wipping tine Overrun(% Shape retainability Water
separation Taste Meltability in the mouth 1 mn.00 75 B B 5 3 sec.

Ref erence Exanple 3 Topping 500 (FujiQlCo.,Ltd.) MIK fat conponent (%
Veget abl e oi |l -and-fat conmponent (% Non-fat m |k solid conponent (%

QO | -and-fat conponent (% Total solid demponent (% 19.0 26.0 4.0 45.0
50.0 Whipping tine Overrun(% Shape retainability Water separation Taste
Meltability in the mouth 2 mn.40 100 A A

emulsion has 10 to 40 wt% of cil-and-fat components, a
total solid component -of the oil-in-water emulsion is 14 to
44 wt%, and oil-and-fat component/total sclid component is

0.3 or more.

6. The oil-in-water emulsion with low oil-and-fat
content according to claim 1, further comprising an oil-

and-fat which is liquid state at 20°C.

10 7. The oil-in-water emulsion with low cil-and-fat
content according to claim 6, wherein a content of the ocil-

and-fat which is liquid state at 20°C with respect to the

oll-in-water emulsion is 0.5 to 5 wts.

15 8. The cil-in-water emulsion with low oil-and-fat
content according to claim 1, wherein SFC of the oil phase
is 60 to 95 % at 10°C, 35 to 70 % at 20°C, 20 to 40 % at

25°C, and 0 to 20 % at 30°C.

20 8. The oil-in-water emulsion with low oil-and-fat
content according to any cne of claims 1-8, wherein the

oil-in-water emulsion is whippable.

10. The oil-in-water emulsion with low oil-and-fat

25 content according to claim 9, wherein an overrun of the



4 3 sec. Industrial Applicability [0084] 5The present invention relates to

an oil-in-water emulsion with low oil-and-fat content which is 10-40 wt % of
70 oil -and-fat conponents, and nore particularly, a whippable oil-in-water
emul si on (whi pping crean) used as a topping of a cake or the like, or used
for a sandw ched whi ppi ng cream bet weerd 3cakes, and a whi ppabl e oil-in-water

emul si on whi ch 5has high enul sion stability and whippability, and al so

whi ch has an excellent shape retainability, an excellent neltability in the
mout h, an excellent flavor and taste after whipping. 71 CLAIMS 1. An
0i | -i n- wat @k eHRTEF o VPR $ 9% ot § - 2hdc? at *%onht ent conpri sing an
oil-and-fat, protein and water, and a 5solid state oil-and-fat with a

mel ting point of 40 to 68C and an i odi ne nunber of 40 or |ess, wherein the
oi | -inwater enulsion has 10 to 40 wt % of an oil -and-fat conponents, and
lauric oil-and-¥ht cBiteptliinaest Phaselor tvheh ol ¢Widl WedRdFhul sion is
60 % or nore. 10 2. The oil-in-water emulsion with | ow oi]-and-fat
content ace@reRnlg &ecer@aimy 150 whkk R nl t heheBER caBi v atpisticle
non-interesterified oil-and-fat. 153. The oil-in-water emulsion with | ow

0i | - ahd- f adizlatentohczorel hpprd-tdhipaatioher 80 ntke comebptonfig it sol i d
state oil-and-fat with respect to the oil-in-water enulsionis 0.5to 5
wt% 204. e oihgenfwarhed . @nubs2 oh wth | ow oil -and-fat content according
to claim1, wherein a total solid conmponent of the oil-in-water enulsion is
14 to 44 wt% 5. The oil-in-water emulsion with | ow

oi | -and-fat 25content according to claiml, wherein the oil-in-water 72
enmul sion has 101%0 4B mtécoss of br apuedaticonponeht sinavaotal emol $on
conponent of the oil-in-water emulsion is 14 to 44 W% and oil -and-fat
conponent /4votlal lswl o dl caonpohentcostOnB whionreombrises, 6. The oil-in-water
emul sion with low oil -and-fat content according to claim1, further

conprdsi ngohendl h@anas fat I whdhfats, | poutdist ate wat0Gs 107rawWhe

oil-in-water enulsion with [ ow oil-and-fat content according to claim 6,
wherein a mordéehsal pf the oiland-fat which is liquid state at 20C with
respect to the oil-in-water emulsionis 0.5 to 5 w% 158. The oil-in-water

enul si on wadfusoin@i in andl fatdebnt esdpnaesordbngotvocd @iwmd, adherein SFC of
the oil phase is 60 to 95 %at 10C, 35 to 70 % at 20C, 20 to 40 % at 25C,

and 0 to 2018h&ingd0L. s@09: Jberoidilrnamat estenutsi ®Mmad tind opodint -@nd- f at

content according to any one of clainms 1-8, wherein the oil-in-water

emul si on i oW PPE &nd an iodine nubberNEr Aid -dh-MmaiLr @Ilgioniwit h | ow
oi | -and-fat 25content according to claim9, wherein an overrun of the 73

Oi | -ig-vat ef-eatd 61 @1 51560 69 440180ding amddnt The Oib-tH-9ates enuhsion
with ow oil-and-fat content according to claim1l, wherein an average

particle 5diageterctoftad oil-andgiatrpanticienjn the emulsion is in the
range from0.8 to 2.4 gm 12. A process for producing an oil-in-water
emul sion Witbrbow 9i1a@Pd-fal1 conbentt WabRPeRONPRI 88S0il phase of the

olil~in-water emulsion is €0 % or more.

20 13. The process for producing an oil-in-water
emulsion with low oil-and-fat content according to claim 12,
which further comprises blending an oil-and-fat which is
liquid state at 20°C to the oil-in-water emulsion on a
blending amount of 0.5 to 5 wt% with respect to the ocil-in-

25 water emulsion.



10bl ending an oil-and-fat, protein and water as a raw material, adjusting
an oil-and-fat content to 10 to 40 wt% and blending a solid state
oil-and-fat with a nelting point of 40 to 68C and an i odi ne nunber of 40 or

|l ess into the oil- 15in-water enulsion on a blending anount of 0.5 to 5 W%
with respect to the oil-in-water enulsi’dn, wherein a lauric oil-and-fat
content in an oil phase of the oil-in-water enmulsion is 60 %or nore. 2013.
The process for producing an oil-in-water enulsion with | ow oil -and-fat
content according to claim 12, which further conprises bl ending an

oil -and-fat which is liquid state at 20C to the oil-in-water enul sion on a
bl endi ng anmount of 0.5 to 5 wt%w th respect to the oil-in- 25water

emul sion. 74 4. An oo tvatRier el SRl TRt ot Mihg fak 328 and
vegetabl e oil-and-fat conprising the oil-in-water_ emulsion with | ow

0i | - and- f atecomlelr AttorETER§ ANy bhe dfthe B Fbe~ T TS M- &Pnul si on
containing mlk fat. _ )
with low oil-and-fat content according to any one of claims

5 1 to 8, and an emulsion containing milk fat.



