| N WATER EMULSI ONS W TH LOW O L CONTENT Technical Field [0001] 5 The

present invention relates to an oil-in-water enmulsion with | ow
oil -and-fat content which is 10-40 wt% of oil-and-fat conponents,
and nore particularly , a whippable oil-in-water emnul sion (whipping

cream used as a topping of a cake or the like, or used for a

sandwi ched whi ppi ng cream 10bet ween cakes, and a whi ppabl e

oil -in-water enul sion which has high enul sion stability and

whi ppability, and al so which has an excell ent shape retainability,
an excell ent neltalflhtAN4VMTER BNULH] O EXTe! 1@htOTl av@iTRNT t aste

after whi pping. 15 Background Art [0002] In recent years,
there has been a demand in the field of food industry on the
devel opnment of lowcaloric, light 20and soft foods and also to vary

t he habi t s Tefcheditdalg Rredld i ncreasing the intention of establishing
good health. Also in a whippable oil-in-water enulsion (whipping
cream . at[tofxfat)s to decrease the content of fatty ingredients have
been nade for the purpose of attaining light flavor and A fresh
creamiused as a Mreppingaft acenfecdi oneratesuch as cakeinofatsed for
a sandw ched whi ppi ng cream bet ween cakes is best in the point of
taste. Howewerlsidn RasH0dw SO Wi4-0fa0idoredkh{ ath component ss@nge @ of
high calorie content. If content of the oil-and-fat conponent the
fresh creamiiis-dreducad,cIMH R Mg praperiyr ansk shaper £ et @ nabihityapie
after whipping are deteriorated. In addition, it is expensive.
Therefore, AN -Gid-dtdAatediy BME ST Ohh Mdihd QW Oid - andsq DT at: 5991 et o ¢
made from vegetable oil-and-fat is recently considered. Patent
document 1 propeses- anoiland-4.at, commasi ti %ﬁ&vsi&&&@%fg%%ﬂgrgéggm
with | owoil-and-fat content which is 40 wt% or |ess of oil-and-fat
companent s Jhalo oAl S L g Al ve et des, AL ; .

% an I (?H% an%lzf{ﬂ&fgngér:?dl Aotk 1<9rf1f‘9%1<€%

15Iea$t 25 a lauric _ lents In an anmount o
60% w th respe¢l; b0 LRE 410kl 8l Gt Pladd8nfidsability, and also
which has an excellent shape retainability, an excellent

meltability in the mouth, an excellent flavor and taste

after whipping.
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Background Art
[0002]
In recent years, there has been a demand in the field
of food industry on the development of low-caloric, light
20 and soft foods and also to vary the habits of eating and

increasing the intention of establishing good health. Also
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.



and-fat conposition, and SFC of the oil-and-fat conposition is 50% or
nore at 50C, and 40% or nore at 15C. However, shape retainability of
the oil-and-fat conposition wwth low Patent docunent 2 proposes a
protein-rich and low oil- and-fat content oil-in-water enulsion for
whi ppi ng cream that contains an oil-and*fat in ehich SFCis 70% or
nore at expensi ve because it is necessary to use 10 w. % arnors of
non-fat mlk solid conponants. Pat ent docunent. 3 proposes an
oil-and-fat for oil-inwater enmulsion that contains 95 to 99.5 wt % of
oi | -and-fat obt & dewdly dnweer estest idying qadimoid £ andsdrafe @ndonery

oi | -andfat consisting of liquid oil and/or lauric oil-and-fat in

40i 60 to 8Gu2h wei ghtker,atdro,usand hid & s dvlofd ol igmidiatcwedh a
melting ppint of 55 to 65C. However, shape, retainability of the

oi | - and- f atbewiwtelenl @a kaid -iandb<sat T0cdre entiraf tef wddtppi ngloweadsp it
i nsufficient. In. addition, non-patent docunent 1 describes as
foll ows. " Theadidtl aralddy wta lofand-If-ainc-ofdte dogforvdn tppech € r e alni fias
been 45 to 50% because a. cake hayi ng good shape retainability is
requi red_ Reqentiley ,cdritenad .| - ard-dait skhc ot ediie hecormsd -abotit c SBp b0 4 %0
besoftness and |l ower - calorie are required. and oil -anb-fat content
becomes | ower cheeFaicall urabhen ANy, Qifhicﬁﬂirgjﬁcbf@éeftﬂy%@pgﬂape
creamis decreased, the overrun tends to rise and the shape

ret ai nabi | irtey adnt@ri IWH PRI FHG: DRGDITRS e alkre’ Jdwisri dtathas. 20bgeRddition,
difficult problemthat putting a whippable oil-in- water enul sion
having 30 wi%;ar Jx@s$8f,0i | -and-fat conponents to practical use.
Prior Art Docunents [0003] Patent Docunent 1: JP 05-219887 A Patent

Document 2: JP @8:236¢LE ARatent Dncuent &y, b 4006:45480% &if‘oé‘%d-

Pat ent Docunent 1: Satoshi :Pulite "edible oil-andfat - its use an
edi bhe oi | rand-fat Producls’ ' Oy 5 L1 - Publ j shed ril
5, 2000, page 51?8: Sunmary (ﬁ%gn%\%eon l10Pr oqtl)l ens tor%ec%g‘fl\?gd

by the | nv%%tnis&rae[r%b%lqll] P.altent %&m&&t lofpﬁgi?oﬁasagw%%?—i/%%i_f%%i S

to provide a whipp e oil-1n-water enulsion w

content t hat, ss .o ol 51,00, el 14 . A8 W PaRl | 1y, dgand. «hat

has an excell ent "shape retain , an excellent ne n the

mouth, and gy excelhant, Hlayer and Laste afyerc i pping. despiis the.

oi | -in-water enulsion $%a ToW o1 I%an _coOthe which i

ovent i on 120 BRAVIHE & RIS o1 LITE R £ e SPRR Ront i #F ng

nilkl%at aq%ast 25% and a lauric oil-and-fat ingredients in an amount
of 5 to 60% with respect to the total weight of the oil-
and-fat composition, and SFC of the oil-and-fat composition
is 50% or more at 5°C, and 40% or more at 15°C. However,
shape retainability of the oil-and-fat composition with low

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 more at 15°C, and which contains 10 wt$% or

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



vegetabl e oil -and-fat prepared by m xing an emision containing mlk
fat wwth said whip:l:able cli-in-water etmision witn | ow oil -and-fat
chnent, 5 Means for Solving the Problens 10005] The present
inventors have intensively studied. As a result, the objects of the
present invention have been achi eved by using a. snall anount of
specified oil-and-cat, a solid state oil-andbfat with a nmelting point
of 40 to 68ct and an iodine nunber of 40 or less into an oil phase in
which lauric oil-and-fat is 60 %or nore in an oil-in: water emul sion
with | ow oEekpandifiat beortuerst iwt hischece sk o th04am1% oft Didr amo:d abf
conponents, further, by adjusting an average particle dianeter of an
bi | - andbf atopaifiitc ing likn stie demdaimgicorertte .0. 8 to 2.4 ; Am and t he
preaent invention has been conpleted. That is, a first aspect of. the
present inventi ®@atiestanlocli@int- i3npwatpers eemarsican.-aMd+fdtowor oil-in-
oi | -and-fat content conprising an oil-and-fat, protein and water, and
a. solid stwateroiehuarndohat:-haitt hrona atelst 19%g Haoi a8t . ofwtkD dfo GG andh Bt
iodine tinber of 40 or |eas, wherein the oil-in-water emnulsion has 10
to 405w % ebtaeiihedabg -ifhatk recrrenentis,g ad 2@ iaHdrei-aidt andt fatl -and-
content in an oil phase of the oll water emulsion is 60%or nore. A
second aspeeat. cbhstihe i0igl of i1n-gMateroiamarsi & Widdr il owididaranis - fat
content according to the first aspect, wherein the lauric oii -and
-fat is nomno-eonter est:eni ficadna lrand; f atnd A thidd Rspectod Sotheand-
oil-in- 25water emulsion with low oil -anb -fat content accor di ng to

the first aspeqicrvhereh dCoption! dif ddleoadel stakeegad - Labw th

respect to the oil-in-water "enulsion is 0. A fourt

aspect. isr the;@bbiiintyater t%@'o’iﬂl%n‘ﬂlﬂaﬂ ‘Mtﬁi |lc§»ﬁ%fla-tarf‘c91‘ﬁ§@t
according to the first.” aspect, 'T.;wherein a total solid conponent

of the ol | sparuaker couul %ahqe)gl%glist Q 144, W, s A Jidith aspect is the

wat er ermul sion with low oil-and-fat content accordl' Ing to the first

aspect, wherei n{t,ha ai;k~in- waty r_f%@gnse R 1 40 whoai |, s and

-fat conponents, a total. <ol conponent of the oi |n Wat et

eml si on 15,344 44 %y and ol ands hat, somanent (i ghalo Sobite .y
conponent IS m)re SI Xt spec IS t -1 n- er e Sl on
wih Tow arl . and &,l%%ng;%nt s ACGUding, o ctah? WLE SRS shgpe

further conprising an =5 fat Which s (| at'e

15 th th | - t I I

anZ?Yfth. 22ﬁe%nebs doviiig” qélml’?-”ﬁ:dra encsi;g b %Eor“!elﬁhanad i ent

of t oi | -an %t which is li chl sg?at 20" - é respec ~
the ||-| nSHAEEF CehcSISH P9 it 0% Er?%‘sg%t%o ect 1'% t]h%wer

oi |l -in-wat er erruIS|on W|thlo oi | cont ent ccordin o
the first SGPECLS AR SEASES F%@%wafﬁq% PG GRS 1

35 to 70% at 20C, .20 to 40% at 25C, and O to 20%at 30 A ninth
aspect is PRBEEPLLVn- WRESr SEmATSIISH %t w4 oV 61 15andl T dff i Rkt emeam
according to any one of the first to eighth. aspects, 25wherein the
oi | -i n-wat f ERGIESASK s LR P& Farght o rise and the shape

retainability after whipping becomes weak." Thus, it has
20 been difficult problem that putting a whippable oil-in-
water emulsion having 30 wt% or less of oil-and-fat

components to practical use.

Prior Art Documents

25 Patent Documents



aspect is the oil-in-water emulsion with low oil -snd -fat content.
according to the ninth aspect, whnrein an overrun of the

0".1.-...b*Tater enulsion is. 50 to 140% An eleventh aspect is the

oil -in -water enulsion with lowoil -and -fnt C particle dianmeter of
an oil-and-fat. particle in the emulsiont is in the range from0.8 to
2,4 pm -Atwelfth aspect is a process for producing an oil--in-water

emul sion with low oil -and-fat content which conprises, blending. an
100i | -and-fat, protein. an& water as a raw material, adiunting an oil
-and -fat déWtOerit to 10 to 40 wt % and blending a solid state
oil-and-fat wwth a. nelting point. of 40 to 68C. and an i odi ne
nunber. of 40 orfdtess iDutauntdrg oi 1 -Jh-UWatEr9&hilAi on on a bl endi ng.

anount of 0.5 to 5 wt%wth respect to the oil-in-water emulsion,
wherein a. | aurifatent andunetntcoht e (h-2000l1T Hhase of the
oil-in-water enulsion is 60%or nore. Athirteenth aspect is the

process for produtieng Avinedn-3vatE& EMA-1o8 W th | ow oil -andrfat
content. according to the twelfth aspect, whicMfurther conprises

bl endiSng an ol Namd Paftain tWhetunent ilquishisdsie mij 204 C'editlol ¢ hei DFbnd-
-in-water. enulsion on a blending anount. of 0,5. to 5 w.%wth
respect to flahe Oiilts iuse waidere &Ml & i @i, - Ad-ofst eenddu@spessivwsi aphobbd
-1lh -water enulmon contain® mlk fat and vegetable oil -anb -fat
conpri si ng ddhe 10id. ,- ighb 123 roreMp:si 06 W20 d oW 24 d - 288l: f at  cont ent
according to any one of the first to eighth aspects, and an emul si on
containing mlk fat. Effects of the Invention 500061 It becone
possi ble to provide a whippabla oil-in-water emulsion with | ow

oi | - and- f atg ggnRtents ¢ hate has,dHighyemul sion stability and
whi ppability, and that has an extellent shape retainability, an

nonehicabi | igH1RkOthe H W vand, anexceldant; 44 avot and taste after

whi ppi ng despite tha oil -in -watet enul sion has a | ow oil -and-fat
content whighysg 10 to 40 wt% of oil-and-fat conponents, In addition,
it becones possible to provide a whippable oil-in-water em al sion

Fetainabi |1ty af Fer Suh hpi ho ‘Comparabis t TRost o '3 Sorvent gha

the vt or  SoaEriot et s Tow Y St St AN ToR oAl o °
il o ARt Spanara by 1ol o et ot SR AL )
(1P L8k S oY SO S Becoma st Pe,f0 B9 g 88pen
o Tt Lo Baassl e oSl o, LK Aesigeey S Mede e, Conryiae,

-andgfat content of the present invention js an_oil-in-water emul sjon
cont ai ni ng S LEEE SRR ARt Sl Drot e i 2 RavEPG T hon has 2 Low
a,ddi.t.i(434, the present invention relates tea whj p&?bl a
0i | - i n-wat Er-1eFrsidR W W - Hhd-F at’ cont Eht "t hat T hasl exeer faht
whi ppabi |l .ity, and shape retai naby after whipping, Such a. whippable
10wat er enfiCSPGR ey -al so be cal | ed "whi ppi ng creant, Wen it. is
whi pped so as to hold air bubbles therein, with a ) , tool . or
an e58| usi ve m XEREHRr Wiqile Pecoimet ko et FC | hgRnetar , s whe ppegvide
creani or " whip creant which is in a. wy2,iv 7 state, )01

a whippable oil-in-water emulsion containing milk fat and

vegetable oil-and-fat prepared by mixing an emulsion
containing milk fat with said whippable oil-in-water
emulsion with low oil-and-fat content.

25



It is nothat an oil-in-water enmulsion with | ow oil-and-fat content of
tha preaent invention contains and -fat, water and protein, the
oil-in-water enulsion. has 10 to 40 vt % of oil-and-fat conponents,
lauric oil-and-fat 20content in an oil phase of the oil-in-water
emulsion. is 60%or nore, and that a solid state oil-and-fat. with a
meltino. point of 40 to 68 S and an iodine nunber of 40 or less is
contained in the oil-in-water emul sion, Considering: the light and

| ow cal ori eswhi ch are 250bj ects of the present invention, oil-and-fat
chi ri ponnt Megins1@opr efodrvalilgy tite tr@olam24 nore preferably 12 to 30
w % and further preferably 15 to 25 wt% Wen the oil-and-fat
conponent i[900&3 | ow, d shape retainabil tend to be poor when the

oi l-in-water enulsion is whipped, Wen the oil--and--fat conponent is
t oo high, an achiheveresterdf itrhesrghjmecthafe tihetpresenty i sivenht¢dn As a
becomes difficult [0009] It is necessary that an oil-in-water

enmul si onl oweaiult ,ndifeatokcj@nttento foftdre sentsd mv eint veam: contlaavd Gseénde
olirand-fat with a nelting point of 40 to 68 C and an i odi ne nunber
of 4050r | essicArrdaddi ng iarpuntsmefl 1t hensolti bStatecdiiedndifatndsfat,
smal | amount, preferably 0,5 to 5 w% nore preferably 1 to 4and
further prefecahly stdte iwm-2%An-raespect a treeIthien@ipeim: vaf e40 to
15emul sion. An anmount of the solid state- in an oil Phase is

preferably ¢2°£0223% n"0b8;: BEehehdllY o2 4o 6% cand ifid her qanefarand y
4 to 22% Wien the anount of the solid state Otoo | ow, wh*pping

becormes di fifi qulitch 208# ithe inMolidits of ¥H05E04 | 6r Sh@F@0Ln 2akh -0118i £00
neitabi:in the nonth after wbeconmes poor. A nei' n point of an

01] _--- 0 ayzlled r¥AS iMBASHNEd 1idl o O ad Col Nec St andareh Met hods: § oo
the Ana 1' Fats and Gls ofna Ol Chets' Socie :00101 Any

-5 1403 -ang -fat %f%lb%d@%@%&np&%ﬂ@s,Stﬂﬁtﬁéf?-@yf;@a%ﬁg)étiﬂé an

present invention as long as the oil" -and -fat has a neiti. poi nt

of 40 to 685@%%3% %%ljto_l.qjl e e 0fo 540, OF; 1.8881- A8t Foa FAVCTRI BT e

oi | -and-fat, a. and-fats Ich are mainly conposed of lauric

aci d, pal megliullss-i%rrlldbt:‘ogtos. \/\/fsjclcs/:\,{l;éI .?r']ewnn?aianﬁa/ Cfgerr([?&:see L of g@%‘%ﬁ?ln Zﬁ%%

and hardened Végeta oi ar'e mai nl'y” conposed

havi ng 18 qr r f rpbon atons can be 10i ncl uded- Mre
spa( Mf-lxﬁlele]@f%m%%fcn%d;s of the lauric Gls - and-fats include, for

exanpl e., cocon il. and I mkernel .oil d i 0 .0 | .
obt ai ned t her ef lrftt(g]ﬁa] ylsf’r aac&%‘ornsatt iaosrp%%tc hojfasé%ealﬁr%e%ﬁ{el l%]?éeﬁ?ﬁl%rl]dls an
rden

gﬁl&mll%er r]elo'ils—ti%a—rx/\rla ’eranecxjnu shiaondew:Letq'x a_JLolw té]ﬂ_ea%dg gttgc?n érlﬁ:e’ and

comprising an oil-and-fat, protein and water, and a solid
state oil-and-fat with a melting point of 40 to 68°C and an
iodine number of 40 or less, wherein the oil-in-water
emulsion has 10 to 40 wt% of oil-and-fat components, and

20 lauric oil-and-fat content in an oil phase of the oil-in-
water emulsion is 60% or more. A second aspect is the oil-
in-water emulsion with low oil-and-fat content according to
the first aspect, wherein the lauric oil-and-fat is non-
interesterified oil-and-fat. A third aspect is the oil-in-

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



15type or two arnors typesccan be selected therefromfor use. [0211]
Exanpl es of the palmoils-and-fats include palmoil., soda
fractionated oil. such as palmstearin and pal mclein obtained from
fractionation of palmoil, as well as a 20hardened oil thereof and

the like, and one type or two or nore types can be selected therefrom
for use. Exanpl es of vegetable oils-and-fats for the hardened
vegetabl e oils include soybean oil, rapeseed. oil, sunflower seen

oil, cotton seed oil, peanuts oil, rice bran oil, corn 250il,

saf f | ower daihle, falrste agidectkapdle in sesamerdi |Qf ante eveind ngtate oil-
prinrose oil, and one type or two or nore types can be sel ected

t neref rom faord-Use. WiddlZespect tAmomg tdiel siol+whisdatenol $semndsfat§, to
More preferably, lanric oils-and-fats which are nainly conposed of
lanTic aci d, wpal.m o Ifuant: faise athiich tare ol i ry-weorposedudf i pal withe
acid, and hardened vegetable oils which are mainly conposed of fatty
aci d havi ng ol8 can -aeie- foft cayrham At rdiawd ngo aceel £1 nge pospéct pf 40
to 68" C and an iodi ne nunber 100of 10 or less, further preferably,

l'auri ¢ oi | shand-ifratss twWach 18 dred dilporeapasediod daic-agt ey pal m

oi | s-andfats which are mainly conposed of piratic acid, and hardened
veget abl e @irh:g whirch sane r&i M4y wwonposede oft afdpye @€i Os Hiavi fg1 18nor
nore of carbon atons, having a nelting point of. 40 to 68" C and

i odi Ne NUMTQAFRcOf 2.0l 1188 Syi @NT TP Praferabl Yook @ui Ca 0k sa 2ng- £t s
whi ch are mainly conposed of lauric acid having a nelting point of 40

to 68"C angi0i;ng NUhel-of 4 e il LS are prefefable. o2014i 68 has 10

necessary that an oil-in-water emulsion with Tow oil-and-fat content
of the presenty ) %ﬂ%@%ﬁﬁ%%é %ﬂn@mt@ndaf%t&i whi ch cont ent
in an oil pllsse of the oil-in-water e ston is 60% or nore.

| f i
25andtat (€ %@%%uifoy@. Y0 6l T i T A € ot ndt et b q&%
oi | phaS E’) d—l’:f)a% o(}fer{q]/ecd!t%tﬁ; 'scoflc! %QQOI{&’E'[? loé h@r tg'fmxaore .

solic3. state G and Inc or exa coconut oil
pal m ker neI 0| I and a. fra t| onat ec3. 0| I obt ai hed r by. . _
fracti onatl on SJ'(% azféj r‘hskgcr hel llollenl‘ n andr pariln£ eorrﬁle {@{1 eg% n(¥ll

har d d h d h k
ypos. can BECSdSered TR ST OIS ke e oY TrstiT i TaTe

content in an oil phase is @8eferab|y 70% or nere,. nore preferabl
SO% or mor &M REeT 116 éﬁ’rloclloﬁn ik “&Tl%n]t%n]tl‘??ﬂ%ns’b?f € cthasel| C)s/“ A
| ow, Ehape retalnablllt after whippi becones $oq{ am a, mth ablf

oi | - i'- wat &F V&R |a§r1?e 45 196" o1t WHm - TR DO nel b e

i nvention is preferabi non- |hterester|f|ed oi | -and-t at 3

pr ef er abl e 3PRatE2 tarF BTN T At Brd BHI S o S ?%f“flbv@%??c‘andw}?%?eln g
content of the present invention contains an oil-and-fat which is
liquid stacenaenzo'od .than cddiang adurthiofh thel bitidndtdbe hieh'G s
li-hid state at 20Cis ,sroll anmount, preferably 0.5 to 5 w% nore
pr ef er abl y W1 tho & SHECtari filre Helrl prister it Ut ol @ wk 9 Wi § ht ¢ e pekt -

to the oil-in-water enulsion. . _ _
An eighth aspect is the oil-in-water emulsion with low oil-

20 and-fat content according to the first aspect, 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. A ninth aspect is
the oil-in-water emulsion with low oil-and-fat content
according to any one of the first to eighth aspects,

245 wherein the oil-in-water emulsion is whippable. A tenth



An anount of the oll-and-tet which is liquid state at 2e.'e in an oil
phase is preferably 2 to 30% nore preferably 3 to 27% an& further
preferably 4 to 25% Wwen 14 the anmount of the oil-and-fat which is
ligudd state at 20C is too | ow, whipping becones difficult as a

whi pping oil- in-water enul sion. Wien the anmount of the oil-and-fat
which is liquid state at 20Cis too high, shape 5:retainability of
t he whi ppable oil-in-water emul sion tends to be poor. An

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

t | t | [ f t L
oot gt goprer unL abht vl anepl e pges A

100m.- vol une heaker , tgtpgtsdtgytﬁtaﬂthpg hgsest' @gngﬁh an, 206,590,

24 hours. re speci Frea exanples o ol'l’<an i ncl

soybean oil,, C?B%OQ% i 85terc8ﬁﬂlg& ?Ef§§“@r Qb O'EKee%%%enﬁﬁ!m

Iom#neltlng poi'n |on rapesee ri'ce bran onsesamne

and kapok oil gng onetttpelfrlpt o8 ILYRES, 630 be selacted e

therefromfo 0|n oi I--ann

| d stat 20C i 25C t f bl
Sé?@%%h&%ﬁ %%fﬁ%%ﬁ%%%ﬁ%n

| - t | si | - f at tent of .th t
Chvent; o e ElEcTerd aﬁ?3858$%358033 P EnE Rt PRALEAR ?Ep% 21 ed.

More specifically, a process includbs that IMto 40 mt %

250i | - and- f%WUlﬁtePeFﬁ andtiat érrare THAM Or wtRateri HiNs, Alﬁwﬁééﬁpc
oil-and-fat content in an oil phase of the oil-inwater enuIS|on i.s 60
% or nore, afdfhatsSa? SBFP8e§FaF8roPF°du5ﬁ89f3? RitA 12 MBI N G
of 40 to 68C and_an iodi ne nunber of 40 or less is hlended_into the

0i | -i n-wat eF158ntiP¥j BALoANE " bRENEPAGSRNOURE CHf CQmQrtlée§'mP%e\ﬂdtlﬁg an
respect to the oil-in-water enul sion, [0016]

oi | -i MOvat ePlenansr6atwi PROFBR 0RPaka ?étaéoﬁtéﬁW Qﬁtﬁﬁéaéne§€ﬁPStlng
invention, total anount of a. solid state oil-and-fat with a nelting
point of 402B00&l8Endnd2ancPBEFRE hAnBEr tef 4A0Wss | 886 aRgradng a
oil--and--fat which is liquid state at 20Cis preferably 35% or | ess
in an oil phaséd state oil-andSEE€tofiah ei mephasg poipitebér dldl y 6@ 80
95 % at 10C, 1535 to 70% at 20C. and O to 20% at 30C.

Measur enent abfl eheiSECn¢sobindetrarfcdnt ent Jest antei thghasd -danviager
performed in conformty with | UPAC2, 150 (Solid Content Determ nation
in Fats by NMP)lsip0o0O¢Zla2bilanthegprasent hvénti or, St ottdl wsdhi despect
conponent is preferably 14 to 44 wt% nora preferably 16 to 42 W%
fuxt néd prefterabkybdl40nwweseandmmbst opr, efveealbliy. 8 leor3d8 wtidy-aWherfat
the total solid conponent is too low, taste after whipping is watery.
Wien t he totahtsoti dncenponénphase of the oil-in-water emulsion is 60%

or more. A thirteenth aspect is the process for producing
an oilil-in-water emulsion with low oil-and-fat content
according to the twelfth aspect, which further comprises
20 blending an oil-and-fat which is liquid state at 20°C into
the oil-in-water emulsion on a blending amount of 0.5 to 5
wt% with respect to the oil-in-water emulsion. A
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



25is too high, neltability in the nouth becbmes poor. 16 [0018]

In the present invention, the oil -and -fat conmponent. and the total
solid conponent axe, in the specific range, and oil-and-fat
conponent/total solid conmponent is 5 preferably 0.3 or nore, nore
pteferably 0.4 or nore, further preferaldy 0.5 or nore, and nost
preferably 0.6 or nore' Wen oil-and-fat conponent: /total solid
conponent is too |low, taste becones poor. [00191 10Exanpl es of the
total solid conmponents of the present invention include oil-and-fat,
protein, sugar orpolofsdadehdride tin ckierier emasifi exndsattemfl ayon,
col oring agent, preservatdve, and the |ike. Exanples of the proteins.
of the presenmttaimventidrk If5itncl ude m |k protnin, egg. protnin,
soybean protein and the like, and. preferably, mlk protein, and nore
prefnrably, protein derived fromnon-fat mlk solid conpcnentn. Mre
specifical'i,,, exanples of the mlk proteins include fresh mlk, cow
m | k, def atitfecand Igf fitesiiroreeamor?20concentrated m | k, evapor at ed

m | k, condensed m |k, whole m |k powder, dnfatted m |k powder, butter
m | k powder[,008tegy protein, casein sucb as acid casein, rennet.

casein, casein sodium casein calciumand casein potassium and total
m |k protein. Exanmpeesmf ddiesiede protetds dacd udeippapid orldihedater
egg. yol k, egg al bunen, whole egg and isoiatnd single (sinple)
protein themefitamn fuart rexawple; 1 -HH b s oconat bk at Nhas ovogHcoi d,
ovogl obulin, and. the like. Exanples of the soybean proteins include
soybean i Idqu 1dafcat t-adisionhganfd tutipsayhaan, protei meencest sat e,
soybean protein. isolate, defatted soybean nmlk powder, soybean

protein iyaale11and thedd k& tainabBxanp) %Oéx&@ﬂ@ﬁ@t@én@agg%wdin

fromnon-fat mlk solid conprpents include fresh mlk, cow nd.IKk,

def atyted mi concent VK, agyapotal edepl L Kyhipp;
1000ndense&:.hi%Tg{c{<L&§{}hgr§pEI} k povvtrjleérﬁ,Sg S%‘ﬁ(%%da mdll k powder, buYtqtéIr)I.)lng

Ik powder.. " and . t e e
et erabty o sgiEe B BN AL SR AR e oLk NOLBLORE! ok
f bl 9% . o tein_is.t | i

Dt ab 1ty sPrisath 3l AN MBI e R L T iRt PR g BAtheLon
content. becones,.naor, \N]:e%e%%né s Protein, i r(gx%.)d(?l Qhwliaiﬁpéﬁﬂgs
to cause deterioration of taata in‘a. sterilization step. In

ddi ti , In.th wh on-fat, .mJjk ljd
Fhorcor ) s Arentrie b A e A S S F TR *one BIPLRE 2y, has

d furth f er.abl 2 1t0.8 W% i nb6% o Ex | f th
2sga}§rofe&m?ﬁ§%§§;ﬁe§ﬁrﬂﬁgnﬁQﬁﬁgiéﬁ 1&&9%ﬁ%+5%e?§ ﬁgﬁggg?lﬁgucose,

| act ose, naltose, |nvert.€Hg§g,oEn§halose sugay Sﬁcehol corn syrup,

starch comparable to conventd ipping Ccream
has 40 to 47 wt% of oil-and-fat content despite the oil-in-
water emulsion has a low oil-and-fat content which is 10 to
40 wt% of oil-and-fat components by adjusting an average
20 particle diameter of an oil-and-fat particle in the

emulsion to the range from 0.8 to 2.4 um.

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



25syrup, dexttin an& the |ike, Exanples of the sugar 18 al cohols

i ncl ude nononmeric sugar al cohols such as eryth, mannitol, sorbdtol and
xylitoi ddmeric suga cic:otiols such as isomaltitol, maititol and
actitol, trineric sugar alcohols such as mai Isonialtotriitol and
pannitol, tetre- or nore mari o sugar al cohel,h as o | gosacchsride

al cohol, reduced starch and deconposed prodeduced starc Lact ose
whi ch coexists with pr tein is include' in the sugars of the resent 1
v 10An anount of the sugars is preferably about 0.5 to 20 wt% nore
py 0.5 to Mpdat %cfurCehery iprefl@rtabiye Oiibrarg-ieomt % and nost preferably
0.5to 4.5 % [0021] Polvsacchss | o thickeners of the present
invention dl®07]efer_ol,' one or two or nore of poly. c arid@

t hi ckeners selected from ,an gum xanthan gum | ocust bean gum

guar gum psy l'A2rmcsided rgiwgtavatensiod il eviadvcean ecl vardefahacohtdes
carrageenaracnorind seed gum nore pre let tbv, One or tW or nore

ot pot ysaoctcf e hircdeenar si rsed recit @d givsm arx ao ad n -wina et | erguiSs ion
gum . eedwe er-sol ubl e soybean ool ysac. chaararind seed gum Ast he

emul sifi er danddie ipresant-dmyremdi Onyatter i dandvat st €l shom£amnpe used
as appropriate, Exanples of: the enulsifier include synthetic

emul sifiersisuehias, | egi tdidhtnogycesidesnisorbidani dattylactd to a
ester, propylene glycol fatty acid ester, polyglycarin fatty acid

ester, sol voxvygidnilensg sanbidaref atdyl acdd estieriosust psendiatsy acid
ester and the hhke, and one or nore Cr: themcan be sel ected and t hen

used as appIRfdmt &hak0023] drdihes0f lynighawet x¢y emh i ORapeth | ow
oi | -and-fat 10content of the present. invention, It is preferred to

Use VariOu%é%ﬁﬂﬁ%bfﬂﬁ%ﬁﬂéﬁégff%hi%?iﬁ@,31§W6hcﬁ i goabi pabi on; of
two on nore of hexanet aphosphate, 'di basic phosphate, sodiumcitrate,

pol yphosphatg.e Sodiinmi g Garhonale @and. so1 on -mhg%gi%ggr?&% ggsﬂvﬁsﬂ,

flavor, colorant and/or 15preservative can be us

process f, ritpri%dldﬁ#l%eadj'sc?iels S gAY el £MhSh 005 V‘%%@ré?ﬂ\’, Olith a

-and-fat content o a present 1nvention, process r producing.

convant i on hitiE ) b\?&&p%# | &b pOMDL G SPECT TILall Y1 BePERGESS

i ncl udes tha

called in general, "whipped cream" or " whip cream" which
is in a whipping state.
s [0008]

It is necessary that an oil-in-water emulsion with low
oill-and-fat content of the present invention contains oil-
and-fat, water and protein, the oil-in-water emulsion has
10 to 40 wt% of olil-and-fat components, lauric oil-and-fat

20 content in an o0il phase of the oil-in-water emulsion 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 oil-in-water emulsion.

Considering the light and low-calories which are

25 objects of the present invention, oil-and-fat component is



oil -and-fat, protein and water are main raw materials, lauric

oil -and-fat content in an oil phase of the. oil -in - water emul sion
is 60 %or nore, and a solid state oil fat with a nelting point of 40
to 6040 and an iodi ne nunber 250f. 40 or. less is blended into
the-water. emulsion on '20 a. blendinglanount of 0.5 to 5 w%wth
raspect to the in -water emul sion, and that these materials are

m xed, pre-emulsified, pasteurized or sterilized, and then
honogeni zed to obtain the oil-in-water. emulsion. An avar age
particle dirameieralpfy a0 oid -dhdvtat pareierefénabhe &2l toj AO- waker and
emul sion with low oil-and-fat content is preferably in the range from
0,8 to 2,4 fkmhewmrerefefarhpl ¥5i hot he vahge Them the vodl2apdviatand
further preferably in the range from1.0 to 1.8 pm Wen the

10aver ai e partpatentdi aseter leswi oehsppibilanyowedr ghagét eptwtinppiiigty
tends tc be high Wen the average particle dianeter is too |arge,
enul si on stadid ity bhecomwes poan . the oilThe-eaternemal eioemikbsiwbnpipsd.
preferably sterilized. considerinn the preservdhg property. 15[ 0025:
There are twhoe=d yipes of 1 sdwed+fazatomapotherat rentoot hathi sanaachhdiveaeht
heating node and a. direct heating node. Exanples of an apparatus for
the indirecdt head i igjdseas fetite pHetade, ibuéntboh beobhed HaffasuAZV
pl ate-type UHT 20treat nent apparatus (nmanufactured by APV Co., Ltd.),
UHT steriligagdoon. apparatus (manufactured by Cimatv Package Co,,
Ltd.), a Stork tubular-type sterilization apparatus (nmanufactured by

Stork), a Contheri sgrapidgsiypechl shebilizatiy@becappatabidn with low
(manuf actured by Tetrapak Al fa 25Laval) and the |ike. Exanples of the

dirept heatdng-dyperaSteshiigatdoncapparatusci nghudeian ebhtahhgha
tenperature |lization apparatus :manufactured by TWAT KI KAl KO. C3v0

t °
atn Gvan® a{ﬁ?%*é;?e ﬁz%%%iﬁégzgg?gf‘%?ﬂ BetBUbant eBrIg! L8P RE
Al fa Laval ), ir?é d‘k%ﬁ@éfo a@@%fﬂ usturedahy Lagesr Lmeuat of

(nanufacture y Pas and Sil ken e sion.” -v.--

mu
oi | anci - - afy & %ﬂcgfﬁog}a@@%lfnam 20: 25 190%  PLbor gvpge%éﬁz‘gmg%e

preferably and nost pre er ab e overr

is too hlgh%;h% &fﬁfﬁﬁgﬁ%é%igﬁ%iégf§ agg }5 Ehergnhs ar%gggency_for

the flavor overrun rs t oo [ ow, ure is

too heavy, d i L dj ffIC 0, _0Obca esir a
mel tab:i. f?v T ?é? ! %% e Eﬁ f%gﬁggghgb e eloﬁ% é er gﬁ§u
ion gh Iom1qlfat content of the preserw. invention has shape

retalnanage%? ‘3t atter g conpas to those of a conventic al

An amount of the solid state oil-and-fat in an oil
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 too low, whipping becomes difficult.

20 When the amount of the solid 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 Oils of Japan 0Oil Chemists’ Society (1996) 2.2.4.2

25 (slip melting point).



cream whi ch has 40c 470il-and-rat content despite which is 10 to 40
wt % of 041-and-fat conmponents. It is inierable that siacll an
excellent effect is obtained by using. a snell :.nmount of a solid
state oil-and-fat with a nelting point of 40 to 68C and an i odi ne
nunber uf 40 or dless and thereby the solid state oil-and-fat is
eccentrically-located around of an interface of an oil -and - fat
particle in the emulsion, althougt . this inference |argC |y depends
on enpirical rules led by repeating. trial and error many tines.

10[ 0028] [0010]In the whippable oil-in-water em-olsion with | ow

oi l and-fat content of the present invention, a laeric oil -andr fat,
a solid state oiAnvarnd-fsatarahofalis oian drel-dsrd ahizhsobidi gurdeseate
at. 20eC are used as nmjor oil-and-fat 15materials. Wen mlk taste

i s desiredandrflak fet tden heeased Mitdntion tas ofonesss tham 0¥ andtfiet
oi | phase. A property of the mlk fat is partially sane as a
property. ofasoid maid=ifraf poixtturef of 0 acd akB9Cc aoid -sand-dcatnemriunlasr ob £
-andrfat which is 1 vid state at 20The mlk fat includes mlk fat
derivéd frdm md Kesusch dss fa estw mdtenidr eshl camdniand bantec, oass-
well. as butter oil which is obtained by processing thereof. [00291

I n addi ti omndMtert amuiki diastiee insa deiSy reshpas adhi ppabder 2502t id n- pater

enmhl sion containing mlk fat and eggetahle Cil-and-fat can be
obt am xi ng can et ds ot cartiadmi g md i fatcanp bisédeo dhbpppaht ec acid,
oil--in--water enmulsion wwth low oil--and--fat content of the present

lure n tionrmdrhe eied oregadad g Ml ke adrOfmd hel presepbsed of
ention can be any enul sions as long as the emul sion contains mlk

fit, and examlesdihengofidqclader fiesh ¢f eambeonPosnd esgaprand the
like. In addition, an arbitrarily-configured emnul sion obtained by

usi ng o t1k,; fdesfrdlOcnean ddder; dutdere0ihplani dBl che dandriatoils-
pl ant -derived oil--and--fat 'and the |ike can be used. In the

m xing of the emylsSiQn 16N ai Mg M £ atc Y4 e Woi PPabh€palm kernel

oil-in-water enulsion xiow oil-and--fat, content of the present

i nvention, J¥iiXi i | S - imted, ; ty 1 Xi i s not
Jiy ({ELf%dé%fHH?ﬂéHtﬁé?té§é%hnéh B OF 5 Xh 9

limted, but preferably,is prefera at the enmul si on containing

mik rat 1Mot aldal, ﬁiiyié‘@aﬁ:}%ﬁ?ﬁié‘ﬂemeax\@iﬁgﬁg'sﬁernel

oil-in-water enul sion wt oW Oi at content. Exa

003011 5 sk S M 8 SobALL o ey PR 80| cDeebiy
25t OI].ISOWi n%y%xeargrl ?tSWO Ionr tnﬁ‘oereext%”ﬁé)é)té‘g/ﬁ %e 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 0il 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 o0il, rapeseed o0il, sunflower
seed oil, cotton seed o0il, peanuts oil, rice bran oil, cozrn

25 0il, safflower oil, olive oil, kapok o0il, sesame oil, and



24 mean a wei ght basis. Method of. evaluating oil-in-water. enul sion
The viscosity of an oil-in-water enul sion, plasticization. test
(stability of an oil-in-water enul sion), and an average particle

di aneter were eval uated. Viscosity: Measurenent of the viscosity of
an oil -in - water emnmulsion. was periormed with a B type visconeter
(manuf actured by TOKYO KEIK1 Co., Ltd-) with. a No .2 rotor at 30
rpm 10Pl asticization test: SO g of an oil-in-water emul sion was put
into a 100 mM -volunme beaker, and incubated at 2000 for 2 hours, and
t her eaf t er ,etchelipr gsenceo o ¢ he, abséncee of yoecur remceonfmore types can
pl asticization at stirring for. 5 mnutes was confirned.

Aver age pardd deel alitaaretteterdranl fon-wad er enulsion is dilute& with
distilled water to neasurabl e concentration, and then sutThcted to
measurenent[01d) a | aser diffraction type particle size distribution
anal yzer CSALD -2200A: manuf acture& by Shiradzu Corporation). The
average. val ue 2daiipuihe asoIlad astv@se assUsLEnd Of H€s ANmayer pgeferably,

particle dianeter. [0031] Met hod of eval uati on when oi
-in-wster erlisiOnbils- 3 -ppeds Lk i MRi Ppé Mma th 1 cnpbBBAUBET halirke
of the oil-in 25 water enul sion was whi pped with a flbbar m xer

(MODEL N-5 Jpanuf acd i egh by- AXBART: CQuf EW A M) @b i fhe Ebhpdsebear (300

rpm, and the emul si on reached the opti mum whi pping sts and a tine

during whi gl fthve emd sion was 1 Falyem %@gkeaablé h§1§§CQchHe§Ee(gn§Qn1y
Overrun: ei ght of oi | -emul si on per given vol une)-(wei ght of whipped

product af t&fm Yo NRs# nf’aP@)f SLyenmyol yaeld oL webh 9ot o ef c%beﬁegtoms,
product after "wh plne per (liven volune) x 100 10(3) Shape

¥ iia'zzaﬁiohliayvalgf A bttt %‘?‘Sﬁ?. §hgoo§*%a#e°§% % e
e T Vb yl“fe%aq X?%P%h Fﬁfﬁ%f’g%%z%%%%f%f %Egr 3hbopseLat e
retalnamlld%§3¥ngr§t %%aé¢§$ ébggni?FQ A# ?? genkd

y many Metho evalua [ e and

oL LR AR B § ARG EL SR VL P g
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 an oil phase of the
oil-in-water emulsion 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 obviously included in the lauric oil-and-fat in



26- e-stage eval uation; good, good 3; acceptable, 2; slightly bad, had

[ 00321 Exanple 1 hardened coconuts oil (nmelt 2 pacts of hardened pal m
kernel oil 42'C, iodine nunber 1.0 or less), 1 part of rapeseed

har dened oilnt 17C) were added 0.25 part of lecithin, and 0,10 part

of polyglvcenin unsaturated fatty 10aci d3ester (trade name SY dvster
MO 3S, manufactured by Sakanmpbto Yakut:in v,on o Co.,and then m xed
and nelted to obtainoil phase. Separately, in 81.1 parts ofer were

di ssolved parts of defatted m |k powder, 0,12 part of sucrose

15sat ur at edrrf atitly Ak ester (trade nanme: S-570, manufactured Mt L.
ishi gr. 1, Foods Corporation), 0.05 part of polyglycerin saturated
fatty aci d esterExammades naiet!8Y lauritepi Ms-85¢-fanhaf acharedhby solid
Sakanot o | akuhin Kogyo Co., LtO0.2 part of- sodi um nexanet aphosohat e,
0. 02of statdiciardonatefats Obnpande pf fxanthampTar ngo0o06tpartl- aold
guar gum 0.1 part of mlk flavor to -.repare an aqueous phase 27
treat ment hysldi riectndieati ng atd 144 ot idnseedndsl wbbhaanedi tharkifghm
tenperature sterilization apparatus (manufactured by iwai Kdkai

Kogyo %o, , Wit dt1actthere hiosmgentz eds apa am hoabgebi zati onapdepsime kefrned
MPa., and 5.inmmediataly cooled to 10C. After cooling, this was aged
for about 24 dwouirs, tonobd aidr@ i ppabl ehetboFnawat eneemiksi oand one
To 1 kg of this wippabie oil-in-water enulsion was added $0 g of
granul at ed spgarsr this Masmahié ppede bveat hee 10af eceaanthenedrvhi ppirn@se .
met hod, and osarran, shape retainability and water separation. were

measured accor dimg, 0 the af o erpnt tonednfet hodn bniagdhkeons taste
and the neltability in the nouth of the whipped cream were eval uat ed,

15The resuld;s mere, sUMEg i 2ednd e Tahhee 15 £ PO33L1 EXa0R! 8r2mBre.  When
whi ppabl e oil -i n-wat'er enul sion of Ezanple 2 was obtai ned according

to th@forrﬂgﬂii@rbﬁ‘-dar%@lf]‘_é)@ ofnExarple 20 diexceptet hat 112, pantseat

har dened coconuts o .10 part of polyglycerin uosaturated fatty

aci d. eStE”réﬁgﬁégbg%f@%f%%Q rm@ﬁf%?fggebgﬁgﬂgg&pBQr1as Qaﬁh§pggble

har daned coconuts ol part. iyolvcerin unsaturated tfar.tv

aci d ester5ygi£§;da§g¥téhﬁis¥@ﬁgr. Eval uation was perforned

acobrdine to

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 oil-and-fat content of the present invention contains
an oil-and-fat which is liquid state at 20°C. An adding
amount of the oil-and-fat which is liquid state at 20°C is

20 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 emulsion.

An amount of the oil-and-fat which is liquid 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



25t ha sama manner as that. of Exanple 1. The results were 28

sumari zed in Table 1. Exanple 3 A whi ppabie oil-in-water
emul si on of Exanple 3 was obtained according to the formulation. and
nmet hod of Exanple | except that 12 parts of hardened coconuts oil,
0,10 part of polyglycerin unsaturated fat4y 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 71.1 parts of
wat er. Eval uation was perforned according to 10t he sane manner as

t hat of Exammd eandouniheof estid tsiwesedsoavanvhzed s Tablhedlsth@@34)t 20°C
Formul ati ons and the results of Exanple 1 to Exanple 3 were

summari zed i thablleod, wRHoddhd mddtomdNPaafficatN bedp. naiaptiheato)il-
aardened pal m kernel otsi (140 33C) Oal mkernel. oil (MP 29" h7.: Oalm
f t ect onnat eich-harideneshnol i 4MP 4Bkeh NcB4) aRapaseed baedenedaaid- 2" Cy
IN),4 or less: Paimkesel fracrteneted hardened oil (147 47C, IN

1..0 or lesg)iBarMenesqd]dn kesnel 201 bodd L P A/ GiidiN 10298 | ess)
Pal mfractionated ell (DO 2117) Rapeseed hardened oil ( 1770)

Leci t i n Ostergd yeard & epadt Uk e efh tgbby1achbdieshelabetaehed sAhk tends
nowder Dextrin Stabch syrpp Sonbittol Secrose sateseted fatty acid
ester Pelygdycerigr@ateneted fatty acid ester 3Cd. 1.03. Fi

hexanel eaphosphat e Sl odi um bi carbonate Xanrhan m Gnhar gem Tanarind

seed get Garrag%ﬁpqgifigﬁéﬂfggn%hich 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 oil-and-fat

10 which is completely melted at 80°C in 100ml-volume beaker,
followed by standing the oil-and-fat at 20°C for 24 hours.
More specifically, examples of the oil-and-fat include
soybean o0il, cotton seed o0il, corn oil, safflower oil,
olive o0il, palm low-melting point fraction, rapeseed oil,

15 rice bran oil, sesame o0il, and kapok o0il and one type or
two or more types can be selected therefrom for use.

A melting point of the oil-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 oil-in-water emulsion
with low oil-and-fat content of the present invention,
process for producing conventional cream can be applied.
More specifically, a process includes that 10 to 40 wt% of

25 oil-and-fat, protein and water are main raw materials,



Dlk flavor ?? t Gl sand-fat eonpenenr (sta) tannic odi sengsfar

wt7) Lauri:: oil sand sfatilLdl sandsrar so:anon:91r Solid state
oil-and-rat (o0l.1).1 9P11. 107C SEC. 7070 B1179 2.5'71: SPO 31.1'D

t Veacesity ct.2) Plaatisdialinn test fdesage partinde diametnm O m
[)thipd4m ng time Overton (1)) Shapn reriltabl. 11.1 ay heater nepasetioa
Teste :4:tj:Thot)9 to toe nnatt. 30 [0035] Exanple 4 A
whdppabl e oil -i n-water enul sion of Exanple 4 was obtai ned according
to the fornulation and tiethod of ExanFde 1 except that 12 parts of:
har dened cocohiits oil-dmeétfahgcporantJ8C) anr pattshebehafdehedopatim-
kernel oil ((flelting point 42C, iodine nunber 1.0 cr. less), 1. part
of rapeseedvdtaderredl ©idn (hel 60 ny poimbrdy' 8nd) thatMepariidf state oil-
pol ygl ycerin unsaturated fatty acid. ester an& el, 1 parts of 10water
wer e changethd-of d3 wiatrh sa afe hat dgnedicoconuts obl 66neldndgapoi ddiine
33'"(:), 2 parts of palmfractionated hardened oil (nelting point

45' (.., i odhumebawinherd @6y bepartis biendapeseed hhedemnédiorlvageel ting
point :L7C) 0.07 part of polyglycerin unsaturated fatty acid ester
and 763 1 pasrtisl ©ford Swaterh 1 &aval nat anoumwasopedf or pedsaecer ding tesbhet
same manner as that of Exanple |I. The results were sunmmarized in

Tabl e 2. [ 0036dh&EX@NY 05w 20A Wakhppabbe. oi | -1 n-wat er enul si on of
Exanpl e 5 was obtai ned according to the forrul ati on and net hod of
Exanple 1 exgeps] that 12 parts of hardened coconuts oil (-n:siting
point 32('C), 2 parts of hardened palm kernel oil (nelting point

42C. iodine nunbet die 0biless)iwabedOcpartioh. w25ROL NGl ¥eEFEAG-fat
unsaturated fatty acid ester. and 81.1 parts of water were chanced

toparts of hatdened, €0600ULSc 6RO Dhy33€) on? PBELS Qﬁoﬁﬁk”bffa solid
0

fractionate.ned oil inelti(ig point 45C, iodine nunberpart

pol ye] yoer é{sw%ﬂ#y—raﬁ&ﬂf;@tmﬁcs%s%%gﬁggﬁgizg b£Paht $0cWat Ly o

Eval uation was perfornmed according to t manner ‘as that of nele
I. The reSLﬂééiﬂgﬁﬁhﬁ%gqmng@@ or less and an oil-and-fat which is

liquid state at 20°C is preferably 35% or less in an oil
phase.

SFC of an o0il phase is preferably 60 to 95 % at 10°C,

15 35 to 70% at 20°C and 0 to 20% at 30°C.

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

[0017]

20 In the present invention, 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.



in Table 2. (00a Exanple 6 10-water enul sion of Exanple 6 was
obt ai ned according to the formul ati on and nmet hod of Exanple except
ts of hardened coconuts oil (nelting point 33C) 2 parts of hardened
pal m kernel oil (nmelting point or iodine nurhde 1.) or iess),
pol ygl ycerin unsaturated fatty acidEind1&l.1 parts of water were
changed to 17 parts of hardened coconuts oil (nelting point 33C)f
rapeseed hardened oil (nelting point 62C, iodine nunber 1.0 or |ess)
0 :35 part of polyolycerin unsaturated fatty acid ester and 751 parts
wat er, EvalUdtli%n was xrned acc:orcrrnu to the sane nmanner as that of
Exanple |I. The results were summarized in 'Fable [0038]
For mul ati ons andt heha estddsniof ikvexanop) ethet oi Exanwefet suomaphzed
in Table 2. 3 2 [Table 34P neltiunnunber': Palmkernel oil: M 290
Pal m rt eor iaonatiet: hasidenetbaid ¢ ROt | 4M6) i Rack3eydebar denednagkl,
(MP62aCi | N1. Oor | e3S) Pal nker nel Rrecri onet edhar dened
ai | (UR4A3M7,drNl.&dar- :aes- Hat denesbpah ty ket ael selid; MPAgE€ndéN . 4enl c- se)
Pal mfractionated oil (MP 71aC) Race3eed hardened oil (MP 177C) ENanpl e
4 15 Ezant l@reXelrdb1d5 @.2%r 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, protein, sugar,
polysaccharide thickener, emulsifier, salt, flavor,
coloring agent, preservative, and the like.

Examples of the proteins of the present invention

L5 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 liquid or

25 dried egg yolk, egg albumen, whole egg and isolated single
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(simple) protein therefrom, for example, ovalbumin,
conalbumin, ovomucoid, ovoglobulin, 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 include 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
0.3 to 6 wt%, and further preferably 0.3 to 5 wt%. When
amount of protein is too low, emulsion stability of the

15 oil-in-water emulsion with low oil-and-fat content becomes
poor. When amount of protein is too 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 of the sugars of the present invention
include sucrose, fructose, glucose, lactose, maltose,
invert sugar, trehalose, sugar alcohol, corn syrup, starch

25 syrup, dextrin and the like. Examples of the sugar
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alcohols include monomeric sugar alcohols such as
erythritol, mannitol, sorbitol and xylitol, dimeric sugar
alcohols such as isomaltitol, maltitol and lactitol,
trimeric sugar alcohols such as maltotriitol,
isomaltotriitol and pannitol, tetre- or more meric sugar
alcohols such as oligosaccharide alcohol, reduced starch
and decomposed products of reduced starch.

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

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

[0021]

Polysaccharide thickeners of the present invention are
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 of polysaccharide
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

conventional emulsifier used for preparing a whippable oil-



20 13 7R 17 17 Taprlo oil-and-fat/Q 1 -andallst |eonponenr(waM S5
Saild 3t:F.,1:Roil -and -ratl.wha) 2 Thral silid cenponentf.wha)
24 (Ol -and-Est cdnodnent/Torp/ 3cdid 0.4 0,1 3Mb 1CSal av '3QH S
PC2 .3 SFCSz:1'a dl 3CR SCR S

19

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 oil-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, polyphosphate, 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 oil-in-water emulsion
with low oil-and-fat content of the present invention,
process for producing conventional cream can be applied.

20 More specifically, a process includes that 10 to 40 wt% of
oil-and-fat, protein and water are main raw materials,
lauric oil-and-fat content in an oil phase of the oil-in-
water emulsion is 60 % or more, and a solid state oil-and-
fat with a melting point of 40 to 68°C and an iodine number

25 of 40 or less is blended into the oil-in-water emulsion on
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a blending amount of 0.5 to 5 wt$% with respect to the oil-
in-water emulsion, and that these materials are mixed, pre-
emulsified, pasteurized or sterilized, and then homogenized
to obtain the oil-in-water emulsion.

An average particle diameter of an oil-and-fat
particle in the oil-in-water emulsion with low oil-and-fat
content is preferably in the range from 0.8 to 2.4 pm, more
preferably in the range from 1.0 to 2.0 pm, and further

preferably in the range from 1.0 to 1.8 pum. When the

average particle diameter is too small, an overrun after
whipping tends to be high. When the average particle
diameter is too large, emulsion stability becomes poor.

The oil-in-water emulsion is preferably sterilized
considering the preserving property.

[0025]

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

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



Tast e MMraPrlitsLrH-IT,QjtS 5 [ 00" 49] Exanple 7 A whippable
oi | -in-water enul sion of Exanple 7 was obtained according to the
formul ati on and net hod of Exanple 51 except that 12 parts of hardened
coconuts oil, 1 part of rapeseed hardened oii (neitincj point 170
and 0.08 part of guar gum were changed. 2tlo 12 parts of pal m ker nel

oil (melting point 298). | paxt of palmfractionated oil (nelting
point 21cO. ) and 0.05 part of gellan gum 10Eval uation was perfornmed
according to the sane manner as that of Exanple 1. The results were
sumar i zed §t%e Habl 22 3l orpouzer da Bxanph @l 8dA wni pkardhegdbi Femparapater .
emul si on of Exanpl ewas obtai ned according. to the fornulation and

net hod of Bxeaamplleldaexwepippdradtu? paatsfofthaedenedl EBHEORUKBIOKDGYD
part of rapeseed hardened. oil (nelting point 170), 0.10 part of

pol ygl ycer iGD unsidtur atedigat 1 yatacon sseerlidaOboparppataguar gum and
S1,1 parts of water were changed to 17 parts of pal m kernel oi
(melting poimdn2Re=thivded lopdrdét adpplal M £ rhetadnatedvdib éharlingation
point 21,C, 0.08 part of polyglycerin unsaturated fatty acid ester,
0 Of part ofppardtis nanthytadoiraatiey . Byvaiaatk bhlfawasvpeffoanedgear
accordin-, to the sane manner as that of Exanple 1, 25The results

were summarizedktidrfablieriad) aBdafO0ue Bnanufactdrabi ppabbgear), a
oi 1i nwat er enul sion of Exanple 9 was obtained coord2to the

formul ati orpand ieitheod ofabxedPt eréd eby eciish. andt bat keddrpar b8dokhe
har dened ooconut oil, 1 part of rapeseed hardened oil (nelting point

17C), 0, 10 pasd, &{dm{y%ﬂcm@eaéwwéausgéama Bei dseastor, 0 05
pa,, of guar gun1and 81.1 su-S's of water were changed to 32 parts
[0026]

10 Preferably, an overrun for the whippable oil-in-water
emulsion 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 flavor 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.

[0027]

20 The whippable oil-in-water emulsion with low oil-and-
fat content of the present invention has whippability,
shape retainability after whipping and texture after
whipping comparable to those of a conventional whipping

cream which has 40 to 47 wt% of oil-and-fat content despite

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



pal m kernel oil (melting point 2 oel part of palm 10 fractionated on
(melting point 21' part of polyqglycerin unct.urated fatty acid.
ester, 0.05 pa gellan qumand 71,1 parts of water. a,ion was
Pert: 6acc.oraing to the sane manner as that of Exanple |I. The results
were sammari zed in Tabl e 15[ 0042] 22Formul ati ons and the results
of Exanple ' to Exanple 9 were sunrcarxzed in TEOe 35 [TalDL:: 31
nmeitine mnt, lg iocL.re rtax.[ Exanple 5 Hardened f3aln
kerneloil (M@ 35C) Pal mkerne/ ml|(MA 25" 1,) Palmfractionared
har dened mwhidA U5C0 It 56) Hapesfresihardénédt nepmponents. It is
(MP62(11), 1141. 5l esa) Pal m Xer nel fracti onar edhar dened
oi | (MP4510, 18de Hrwless)atHas demesn pakoe i eenei efifbct is obtained by
(.0142.00,)1,111,00rless) Oalmrracricnated m | ; MP Rapeseed hardenem
ml 12 2 1 &indecidimnl Ca25uldt 24f . 251 Pél yghyeeni h-andafartawédh a
fatty actd

melting point of 40 to 68°C and an iodine number of 40 or

w

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 error many times.

1l [0028]

In the whippable oil-in-water emulsion with low oil-
and-fat content of the present invention, a lauric oil-and-
fat, a solid state oil-and-fat and an oil-and-fat which is
liquid 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 of oil-and-fat mixture of a lauric oil-and-fat
with an oil-and-fat which is liquid 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



0.10 0.05 0.05 Defazteg m |k pcwder Dextrin 51r arc h Syrup

Serbitnl

Senrnse saturated fatty acid eater 0,12 5.12 0.12

Pol ypl ycerin saturated fatty acid 0,05 5.05 0.05 Sodi um
hexanet apnosphat e5. 20

10

1.9

20

25

23

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
invention can be any emulsions as long as the emulsion
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
cream, butter, butter oil, animal-derived oil-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
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 cooling the
whippable oil-in-water emulsion with low oil-and-fat
content.

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

Q

following examples. In the examples, both of % and part
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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),
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.2 rotor
at 30 rpm.

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

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-2200A:
manufactured by Shimadzu Corporation). The average value
output as data was assumed to be an average particle
diameter.

[0031]

Method of evaluation when oil-in-water emulsion is

whipped

(1) Whipping time: A time until 1 kg of the oil-in
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water emulsion was whipped with a Hobart mixer (MODEL N-5
manufactured by HOBART CORPORATION) at the third gear (300
rpm), and the emulsion reached the optimum whipping state,
and a time during which the emulsion was mildly mixed at
the second gear (130 rpm)

(2) Overrun: [(weight of oil-in-water emulsion per
given volume) - (weight of whipped product after whipping per
given volume)] + (weight of whipped product after whipping
per given volume) x 100

(3) Shape retainability: Finenesé of a flower-shaped
whipped product after storage at 15°C for 24 hours

Four-stage evaluation A; good, B; slightly good

C; slightly bad, D; bad (not practical)

(4) Water separation: The water separation state was
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

The meltability in the mouth, 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

(6) Meltability in the mouth
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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 (melting point
33°C), 2 parts of hardened palm kernel oil (melting point
42°C, iodine number 1.0 or less), 1 part of rapeseed
hardened o0il (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-3S, manufactured by
Sakamoto 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: S-570, manufactured
by Mitsubishi-Kagaku Foods Corporation), 0.05 part of
polyglycerin saturated fatty acid ester (trade name SY
Glyster MS-5S, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.), 0.2 part of sodium hexametaphosphate, 0.02 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 agueous
phase.
The oil phase and the aqueous 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



2 mn.102 Tjf:.55 SCC. sac. 2 pan, se, Cyhyrun 0)) 10555 f:!C Shape
natainabillty 5A Hater separatiot) 55 A Taste .1 Mel Xabi litv
in tne neutln 5 36 [0043] Exanple 10 A whi ppabl e
oi | -in-water enul sion of Exanple 10 was obtai ned according to the
formul ati on and met hod. of Exanple 5.1 ezcapt that 0.10 part of
pol yal ycerin unsaturated fatty acid ester, 3 parts of defatted mlk
powdar, 0.05 part. of xanthan gum 0,05 part. of guar gumand 81.1
parts of water were changed to 0.0E part of polyglycerin unsaturated
fatty acid.testerent® pardsreoft detat teg atl ki ptwdesy 0. Ocpats. woth an
ultra high temperature sterilization apparatus
(manufactured by Iwai Kikai 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 ocil-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. 1In addition, 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 oil-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, 0.10 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



10xant han gum 0,03 part. of guar gum, 0.02 part of tamarind seed

mii" 0.02 part of carrageenan and 76.1 parts of water. Evaluation
was perfornmed according to the sane manner as that of Exanple 1, The
results were summarized in |abia 4. [00441 15Exanple 11 A

whi ppable oil -in -watar enul sion of Example 11. was obt ai ned
according to the fornulation and nmethod of Exanple 1 except that 12
parts of hardened coconuts oil, 0.10 part. C f oal yglycerin

unsaturated fatty acid ester,parts of 20dafatted m |k powder, 0,05
part of xardurarmegumd QLrOSrgdard Of guar gum and 81. parts of water

were changed to 17 parts of hardened coconuts oil, 0.06 part of

pol ygl ycer ilkamslat 3 ated fatty acid ester, 8 parts of defatted nniJ
powday., 0.03 part of xanthen gum 0.03 part of guar gum 250, 02

part. of tamari rd geesbalgioan ol O2npaster odmeast ageenapxaaplle?B. kas
parts of water. Evaluation was performed according to the sane manner
as that of do@mlel hcdhweiiesutd stver o shiam®e i ge@dahd habhed4or| 684bble
Exanpl e 12 A whi ppabl e oil-in-water emul sion of Exanple 12 was

obt ai med acca:didig tinhdther £ gsantt at b O ande e hedcofiuExespha & .except-+
that. 12 parts of hardened coconuts oil, 0,10 part of poiydiycerin

unsat ur at ec £ @341 QGj <k 85t Bln s B PaK L 8d of o A0def at heds mbLkapawder 1 005

part of xanthan gum 0.05 part of guar cumand 81,1 parts of water

were handed # ;22 Pafd.s ofnhhasdened 2323019£‘ie'ﬁ§ 9kl naPaf3cRakbcBhuts oil,

pol ygl ycerin unsaturated fatty acid ester, parts of defatted m |k

powder, 0. Q3 qard, of xan c{ﬁb rPn%Q@E&ré’ée&uﬁétgy”hc@doéle@E:t a8k

tamari nd seed gun1 0,02 p carradeenan and 66.1 parts of water,

Eval uation %%:S rgap Accor di r@vé?u&@foﬁra‘g% ”BQPF%rﬁéjit BatoPhing to

Exanpl e 1. The ts were sumarized In

20Foryyl at i.9ns QEP to Et I r

summrl zed In H%%r{eégl%érs%lﬁget 55? E lﬁﬁ ére?t?ng %@?nt@e;ﬁh&?ogfﬁg
nunber)E. . - nul e 10
Har dened pﬁ %ﬁﬁﬁa Q ?%ﬁ;is%glz Pal m kernel oii ;MP 297C) Pal m
trachl anats dﬂﬁﬂﬁened oil :YIP 457C. I N 36) Rapeseed hardened oil ;M
62',1, IN 1, Iess) Pal m ker nel fracSiunated rarduned sil ;M

437C IN 1.0 Ha k N 1.0
Iessg Fh|n1frag:|éﬁé% 55559%%%12€%%3r§é€§ % h%?ﬁ%ﬁ d %l#o(%ﬁaT§;€)3

Lecirhin
were summarized in Table 1.
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Starch syrup Ser bitol

satarated f

atty acid ester

Def 3ttd m | k powder
Sucrose saturated fatty acid ester
0:11.)111 h eXaMe tapn OS p ha to

godi tual gi eari manats Xant han gl a5, Guar gum Tamarind seed ¢
Carrageenan Gsllan gum M| aVer Water Ciweand-fat conponent ertg)

Lam c.

Hi | andsr at

cabponent/ Tot al

aolid

cenponert

Dextrin

Pel ygl yserin

oil -and-fat Mw3) Laurie eill-and-fatiriluarMii st conponent
PaMjy) 3olia atate mle-and-fat Mattg) Total
aol id cunponent 539C 1. 0eNl1 3P0 207C SEM

?5C SPE: 30.TA®ld tli]p) Plaeticiration teat Aserage particle dianeter

Ji a)) Nni phane_tioe—5SbapetetainabitityIvaber—separation
! ,ﬁﬂﬁbm 1t1in oin’ TN igdite number) Example 1 Fﬁ&@ﬁble g/ , | . Example 3
S-Dr abt 13. 35, ¥ MO 39 I 33k8) % pablg or I {in-water
emul si on of|rExarphe 23 was 2ot ai ned acgording to the formul ati on-and
met hod of Exanple.i:.except..that 12 parts of hardened coconuts oil
(el ting pqimmt 438, Gy,362 parts of hardened pal mkernel oil (pelting
poi nt. 42C, |Rirsdegveharderyeroil, 0 or | ess), 0,10 part| of pol yglycerin
unsat ur at ed Yafty: d8i'd’e¥ter%and, 81, 1 parts of water were changed to
iy rne fracticnated. f z 8 e . . . -
18 parts of ohar( ned, GRCORW,S10ish 10 mel ti ng point 33 t_)) , 1|part of
pal m fractijenated handered oill (melting point. 45'C., Jodine nunmper
36), 0,09 pdark ‘&f pély§lycersish unsaturated fatty acdd ester|and 76, 1.
parts of watem, fEvalcuatdoniwas perf ormed according to the sane manner
as that. of/kR@eampl e2reneThelr @Sult9 were sunmari ze& i hih Table St
rrin.111 EXaspkeinl4d A "', /hippablie oiol24 n-wat ero.eful si on. oofs
Exanpl e 14 |Wes9biserirned2acecordir#igytasit he formul atj on @pgd met hodgofs
Exanpl e 20 ?%t)?(‘,ept that 12 parts of hardened coconuts oil (pelting
poi nt 33ce'|Pparts vflkhardened pal m kernel o0il (mel ting® point 42GE:"
i odi ne nunbes¢xtti0 or |less), 0.10 part of pol-yglycerin unsaturated
fatty acid|€Ster safw al . A parts of water. were changed to 15 parts
of hardenedf®®otdnuts oi l
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 0.05 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 81.1 76.1 71.1
Oil-and-fat component (wt%) 15 20 25
Lauric oil-and-fat (wt%) 14 19 24
Lauric oil-and-~fat/0Oil-and-fat
component (wt%) 28 5 56
Solid state oil-and-fat (wt%) 2 2 2
Total solid component (wt%) 19 24 29
Oil-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 1 26
SFC 30°C 10 19 s 9
Viscosity (cp) ?70 ?80 350
Plasticization test 2 ]Tnolnng.eror B {r:)lnng.eror 5 lmolnng-eror
Average particle diameter (um) 1.3 1.4 1.5
Whipping time 3 ﬂ;;;,so 3 ﬂ;;;.ls 3 nggg.05
Overrun (%) 105 100 100
Shape retainability B A r:
Water separation B B a
Taste 4 4 4
Meltability in the mouth 5 5 5




(melting. point 33'T), 4 parts of palmfractionated hardened. Dli
(rmel ting point 45C, iodine nunberof osyglycerin unsaturated fatty
acid ester and 76.1 partsCL water. Evaluation was perforned according
to the same manner as that. of Exanple 1. The results were
sur(parizec in Table 5. [0049] Exanple B®» A iippabseenul sion of
Exanpl e 15 was obt ened aoccrdinc to the forsriulation and nethod of
Exanpl e except. that 12 parts of hardened:coconuts oil (nelts point
33'0)" 2 parts of hardened pal mkernel oil (nmelting point 42%,

i odi ne nunbe¥r0350 or |ess) 10 pat vcerin unsaturated fatty acid
ester and 31.1 parts of wet..., were changed to 13 )arts of hardened
coconuts oilxdmele .4gi 8 33C)of pal mfractionated hardened oil nelting
poi nt 45C, iodi ne nunber 36), 0.08 part of polycerlLa unsaturatedy
acid ester and 76.vhpasdisl ©f oinar i efwaB¥ruahidhivAScOeEQanNplcaacardi ng
to the same manner as that of Exanple 1. The results weresluiari zed

in Tabl e 5. o fHosd MZsor€lndg heor esal tsratlbt 0okxanpl gevRbe 84- Bkample
Table 5. 4 1 (5)5P nelting hoint, I N Ilodine nunterl Ex. anyl e

Har dened nal nekesmel cioit (MH366 P) £ Pak mikeeaekoBbhut M6o296. ﬂaeﬁaligg
fracti onated hardened nl1ll (WR 45C, IN 36) Rapeseed tardened n51 (

62'C) IN 1. | ea8), ( teacd t enhened
43' 7C, IN 1&0{}3? I ese) %Ila;bdagr?eﬂ%pfal m keérr?]%? ﬁrﬁjllrp Radm t rgicit aglﬁr\g%%ﬁn

oil (M 21Q) i, A4peid - liedihar dened nal N 40 AJdcdl] i—eﬁéf@@f rapeseed

hardened o0il (melting point 17°C), 0.10 part of
polyglycerin unsaturated fatty acid ester and 8l.1 parts of

10 water were changed to 13 parts of hardened coconuts oil

(melting point 33°C), 2 parts of palm fractionated hardened
0oil (melting point 45°C, iodine number 36), 5 parts of
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
manner as that of Example 1. The results were summarized
in Table 2.
[0036]
Example 5
20 A whippable oil-in-water emulsion of Example 5 was
obtained according to the formulation and method of Example
1 except that 12 parts of hardened coconuts o0il (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

25 polyglycerin unsaturated fatty acid ester and 81.1 parts of



Pol ygl yceni n uneat ukated fatty shag Defatteg m | k powder Dextrin
Starch syrup Sorbitnl Sucrnse eaturated fatty a5id eetes Pnlyglynerin
saturated fatty am d eeten Shdi um hexanet ophosphat e Sodi um

bi cesti nnate Mant Han gum Guas gum Teaor and seed gum ear neeti ehwn
Celler) gum MIk Slesntr Water G| -and-f3it thsai hnent Mtt)) Laurin
oll-ennntet (5S) Lanm c c5M andefati ed3Hah.5fen ktn;) Solid. etete
Total solid 5neoheht wt 5) nil eandefwt ccapnnenti Total. snlid
chnponent SSC 10n3 3Se 20C SFS: 255e SSC 307C Vieocsity )ch)

Ri aeti ci nabidret estrAvarangepare 1tT apgibnerethyyjarydenpppinrgst obé 1 d
Shape retainabalrty Water sepenetion 5 .5 An tne nohtn 42 nc Exanple
16 A whi ppabhelnidg igpiwat e33%7yl i graofs Exlatas Ol @l hed: aed onaragned
to the fornmalati on and nethod of Exanple 1 except that b parts of

har dened cogionutrseIoi ind nediningd plai,nti GBEG) ,nGlddd padt, of . Pl wetvcefin
unsaturated fatty acid eater and 81,1 parts of. water were changed to
17 parts ofpdaydened cocontdisuoited nBdtingapoinesB888Cind07/608 lpartrtef of
pol ygl ycerin unsaturated fatty acid ester., 10 parts of 10dextrin, 5
parts of stwadtcdr syrikm{sotich coapopentot689y andobdidgpapt shef swaker,
Eval uati on was perforned according to the sane manner as that of

Exanpl e 1. nlhendesdHd tishaveref sewarapized. | nTHabtes61tf0062E $5kxanplzed

17 whi ppabl e oil -i n-wat er enal sion of Exanple 17 was obtai ned
accordi ng tintheformal ati on and nmet hod of Exanple 1 except that 12
parts of: hadened coconuts oil. (nmelting point 33C) , 2 parts of

hardened pajmkernel oil (rielting 20point 42' (2, iodine nunber 1.0
or less), 1 part of rapeseed

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 8l1.1 parts of
water were changed to 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 to Example 6

25 were summarized in Table 2.



har dened oi

unsaturated fatty acid ester and 81.1 parts of.
(rnelting. point.
nmel ti ng point 45
pol ygl yce Ln wisacutated tatty acid ester
Eval uati on was performed according to the

25 parts of

of pal mfractionated hardened 25o0i

nunber 35),

and 59.1 parts of water.

| (melting point 178C),
har dened coconuts oi

0.08 part of

0.10 part of pcivglycerin
wat er were changed to

33f' O),
i1:"

6 parts

i odi ne

sanme manner as that of Exanple 1- The results were sunmarized in
Tabl e 6. 0053] Formul ations and the results of Exam-eand 17 were

summar| d i dr'afabt e2 B. |od| re unrber) atrolca Mardened pal m bernel
Cii ;M 53C4Mméﬁmg net ot (MR Rrte) Natm reacticpat gd garcened oi
(MP 457C, | NaLb)r.Rapesesd.nardenedsa T [[N 6440, I'N 1. 6,70 '€ss) Palm
kernel tracfreonased. har dened il ; MP 43C, IN 1.0 or |ees) Hijrdened
pal m ker nel | @i s{IMP: 42¥4lnakiNcl. O 10r :ljless) Palmitractionated ci
(1442 2170.SvuRapeseedshar dened oi | (MP [17741) Lecirhi n“Pel ydi ycerlb
unsat ur at ed *Petseyd a@iddn ilatred m | k powder- Daartin Starrn |syrup

Sor bdt ol S@éf@éé;rgﬁ d)ﬁﬁgt*ag%ngjestet: i Pol ygl ycorin |saturated
Latt.s( acidiNestagcS xaymt Aphcapnat e Sodi pn bi carbnnarr).”

:Kant: nen g
tisver Watr

rmmo@mar pguméliamaromd seed gu

m Car r agee

nan Cel | ar

gum Mir

m'? Gdicaarid! r’ser éeifpcuent (ntfti LagrCc oil -enbbrer| Cat7i)
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 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
Oil-and-fat component (wt$%) 20 20 20
Lauric oil-and-fat (wt$%) 13 17 17
Lauric oil-and-fat/Oil-and-fat 65 85 85
component (wt%)
Solid state oil-and-fat (wt$%) 2 2 2
Total solid 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 N
Viscosity (cp) 360 - 300 320
. . 5 min. or 5 min. or 5 min. or
Plasticization test longer longer longer
Average particle diameter ({(pm) 1.5 1.3 1.3
. . . 3 min. 40 3 min. 35 3 min. 45
Whipping time sec. sec. sec.
Overrun (%) 110 105 110
Shape retainability B A A
Water separation B B P\
Taste 4 4 4
Meltability in the mouth 5 5 4




I anri c cdirand-fat/Cl-and-fat conponont (arS) Solid state ol landa-far
Pat %) Total solid ccnponent NMS) M| aand-fat corycnent/Total solid
corponent 941.) 7:7(2c 391 294)(1 191: 257C) SMC 3174) Vieccaity G p)
Plasticiration test Average particle dianeter (pm Wi pping trne
42verrun 01) 9tope retainability Warer separation 0.100.10 11.153.1
)17 19 45 L00541 Conparative Exanple 1 A whi ppabl e
oil-in-water enulsion of. Conparative Exanple 1 was obtai ned
according- to the fornulation and nethod of Exanple | except that 12
parts of hardetfeld coconuts oil (nelting point 33'C, 2 parts of

har dened. :calmkernel oil (nmelting pointiodine nunber- 1,0 or |ess),
0,10 part dfxgpaidglycerin unsaturated. fatty- acid ester and. 81.1
parts of water were changed to 19 parts of hardened 10coconuts oil
(el ting point FGhipmeipbkd iflachtonatedehatdénedodi Exgmelei figwpsi nt
45C, i odi ne nunber 35), 0,00 part of polyglycerin unsaturated. fatty
aci d. esterocbtanithe,dcpardsn@f toatles . f&vablation wad pethodnmed Example
acording to the sanme manner as that of Exanple 1. The results were
15sunman zed dicckablehat {00551t Conparn at dyeeExaapbeuls oil, A part of
whi ppabi e oil -in-water enul sion of Conparative Exanple 2 was obtai ned

accordi ng txdhe-dornm thatdon, and zOmet hedpof nExampt g dnd exceptpathabr
12 parts of hardened coconuts oil (nelting point 33C) 0.10 part of

,Ivcerin urﬁ.@éﬂ@ﬁﬁ%é@@%%ﬁ@é@rt@nﬂz Odattarbs phimakernwer eichanged
toparts of hardened cocbnuts oil (nmelting point. 33C), 0.0e part of

pol ygl yceri n dnsaturat ed- 25ttty agidesterpand 87l pardseQ@f oyater.

Eval uati on was
(melting point 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 o0il, 1 part of
rapeseed hardened o0il (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 17 parts

20 of palm kernel o0il (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 results were summarized in Table .3.



4C. perfornmed according to the sanme manner as that of Exanple 1, The
results were summarized in Table T. [00561 Conparative Exanple 3 A
whi ppabl e oil -in-water enul sion of Conparative Exanple 3 was obtai ned
according to the formul ati on and nmet hod of Exanple 1 except that 12
parts of hardened coconuts on ;nelting paint 33C), 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
35 parts of hardened coconuts oil (nelting point 33C), 5 parts of
rapeseed harlderidd oil (neitinn point 17C) 0.01 part of polyglycerin
unsaturated fatty acid ester and 54.2 parts of water. Eval uation was
13pel f or red-aogareding. to the sanme manner as that of Exanple 1. The
results were summarized. in. Table 7, [005T Conparative Exanple 4 A
whi ppabi e oi | -i rix watigrpanpd séion-of -Corgrar atn Vel 20Exanpkemglead was
obt ai ned according to the formulation and ndtthod of Exanple 1 except
that 12 pardis aofndwmradeneds cogomtishoi fokebiatlgn peonatm88oOl. of Bawtple
of rapeseed hardened oil ;nelting point 17C. 1,10 part of polyglycerin
unsat i at ed. daidpyr agi«t est efadpe. oB8lhdrdpacti scotorbt wabel , wer eart of
changed to 35 parts of hardened coconuts oil (nelting point 33C), 8
parts of rapgseed hardenad 9id: (Mehdi AOPOHHLNd7C)9c)0, Ol PRrgadf of

pol yal vderin unsaturat Eatty acid ester and 51.2 parts of water.

Eval uati on gwas;g1ycedfiof Bt 206ra ©0di ﬂ@ttf’oééﬁdSé@ﬁeﬁﬁn06058§a'§:|ﬁabfp

The results were sunmarized in Table 7. 058] Formul ati ons and

the resul t g.0fr Q;ﬁfmasr@&isfp.ﬁ@émw df twa ConPRE AL | ¥BaEXaaPte 42WBEets
sunnarized%in Tabl e 7. 49 rflr,--;01 Conparative Eganple 5 e

Gbt ai ned acEordl A T The T or T at§ 6% A et fad of Be: ap &1
excepfy thaty 12 .nart s of fardgped ;g 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 to the same manner as that of Example 1.
The results were summarized in Table 3.
15 [0042]

Formulations and the results of Example 7 to Example 9

were summarized in Table 3.



coconuts oil (malting point 33'C), 0,10 part of polyglycarin
unsaturated fatty acid ester and 61.1 parts of water were changed to
17 parts of hardened coconuts oil (nmej.r.inq point 3,3 (:), 0,08 part
of polyglycarin unsaturated 10fatty acid ester, 10 parts of starch
syrup (solid conponent 66%, 25 parts of35sorbitol (solid conponent.
70% and 41,1 parts of water. Evaluation was perforned according to
the same manner as that of Exanple 1, The results were sumrarize& in
Tabl e 6, 15[0060) Conparative Exanple 6 A whip able

oi | -i n-wat éiTaémd silon of Conparative Exanple 6 was obtai ned according

to the fornylatiron—and:met hod of  Examte 1 except o that 421parts 0fs
har dened 20¢0CONE S.1Q1 fe LIELLI e pOENT [33C) - 0.710| part-of -
pol ysl ycer i|Raumnsaher atedvf abtcy aci d estljer amd 31.[1 parit’'s of |[wat erz
wer e changedai0¢ L4 Parts wf-ahasdaned cqconuts oil | (nmelting point
330, 0,08 prarr #5°of Ipc:%eygl ycerin nnsat (rateal fatty- acid. ester, 10
parts of st|& eeé’yﬁfﬁe otiild conponent [2566% , 35| parts of sorhitol.
(solid com:éfﬁﬁfkegg% %ﬁ%ﬂatid §apdepgc{ts of wat ef Eval on was
performed aeco sAamecaRANEn asiifat of HBxanple 1. [The reésults weré
sunmmari zed |Racd¥adsl g218. kfr@O60Conpar a Li .\ve Exaapi e| abl eat emul si on of
Conpar at i ve 'Bxafpl X7 Wa% 6bt°ai ned accqrding to the fornul afi on and
met hod of Exanmpleciicexceptilt hat21@ part|s of thardeped. €ocontoil . point
730) 0. 10 paftrerepolargenafcerti AuhSat ur atjed fatty acid ester anarcs of
wat er were |[chanced to 17 parts of hardened dcdconuts of25(nelft. 0.008
pc-Al .t of é‘bllyzbblcﬁé@r PHatHSAtUFat P Fatlty acid ester,0.50 pants ofos
starch syrup”*°solid conponent. 66- 45 pgarts of sofbitol (sb|d
conponent 709 tEd"2F ¥iSparts of watdr. Eval uat|on was pernforned
accordi ng t|oethen same manner as that off ExamThe results were -
summari zed FFFr‘l’%lthf‘@OGZ] Conpar ati ve Exanpl € 20A whi ppabl ewat ar
enul si on of ar atl ve Exam)l a 3 was |obtai ned according to the
formul at | or 8t 16 satur g %g??’r‘big’l‘eéxcept %Hat 1P patté of |har delfed
coconut s 0| ﬁe’f nt, ol ygl-9ceri h unsa&furated Patsty
aester and o 1u %}r(gm%ta%hos %ch es terV 10 Rars s of stargch syrup, ..
(SOl id conmpe bicarbonate 0.02 0.02 0.02
Xanthan gum 0.05 0.05 0.05
Guar gum = = =
Tamarind seed gum = = o
Carrageenan - - =
Gellan gum 0.05 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 20 25
Lauric oil-and-fat (wt$%) 14 19 24
Lauric oil-and-fat/Oil-and-fat 93 95 96
component (wt$%)
Solid state oil-and-fat (wt%) 2 2 2
Total solid component (wt%) 19 24 29
Oil-and-fat component/Total solid 0.8 0.8 0.9
component ’ ) ’
SFC 10°C 72 72 72
SFC 20°C 47 46 : 46
SFC 25°C 24 23 [ 22
|SFC_30°C 6 4 3
V1scos1ty (cp) 350 ?70 320
Plasticization test S {nolnng.eror B ln:-)lnng.eror : ]fr;lnng.eror
Average particle diameter (pm) 1.4 1.4 1.5
. . . 3 min. 10 2 min. 55 2 min. 50
Whipping time sec. sec. sec.
Overrun (%) 100 95 90
Shape retainability B A A
Water separation B B A
Taste 4 4 4
[Meltability in the mouth 5 5 5




669 25 parts of sorbitol ;solid conponentand 31.1 -z of water.

Eval uati on, was performed accordi ngthe rand the results of
Conparative Exanple 5 to Conparative Exanple 8 were sumari zed in Tab
[ Table atj (MP nooting poanc4 IN :orhne hUrr4),,, C. C44Z9 at at: oe

Conr or ati nehonparotive olu Csnparotivo344."1 fl or Mosed pal m kor nel
oal (MP 3240( Pal m Aernol oil (M? 29C) Aal mfraotionated hardened.
ml. IIl5 45 5C, In 36) Rapeseec. hard s:nmod s (TIN 1.0 sr | eas)
Pdi m kornol fractionatod hardened oil 5(4T 13c: IN 1.0 or |eAs)
Sorrier:ad [pdldilkersol oil (192 429:1," TMa, o or |00s)
PirnLraatjc.natacl oil (ST 21C Roposeed hardened oil TIT 17' G
Leci thi n Palasgiplceriin uneaturatoo forty acid cnBteaC racfatted mlk
powdor Mertrin 9rarol k syrup Sorbitol
A whippable oil-in-water emulsion of Example 10 was
obtained according to the formulation and method of Example
5 1 except that 0.10 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 polyglycerin unsaturated fatty
acid ester, 8 parts of defatted milk powder, 0.03 part of
10 xanthan 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.
Evaluation was performed according to the same manner as
that of Example 1. The results were summarized in Table 4.
[0044]
15 Example 11
A whippable oil-in-water emulsion 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 81.1 parts of water were changed to 17
parts of hardened coconuts oil, 0.06 part of polyglycerin
unsaturated fatty acid ester, 8 parts of defatted milk

powder, 0.03 part of xanthan gum, 0.03 part of guar gum,

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



35c: ruse saturated fatty aold oster Polyglyoosin saturated
fot5y acid ;sorer Shdlum horamerapl, osphete Sodi um m cor bonat e
Xant | oon gum Guar gun Tonerind oeod g5la Corrsueenan Celion gum
M|k 11 aosr Wsaor Cal sosdsfat eosi oeSwb5 (wt) haurl o oil:wand- Tot
luta) ldurao oil oans*for/d sond -fat onmgosodt (wt5( Mul d5d etdte oil
wood -fat Mat% Torsi eolid conponost (w9d QO -sod-fat
osnonsertianbol oolid | osnbonost 5SG I TT: 11GC 25M : SEG 257C AS57.
4U1G PA er&0. 4: Flonger. (Cu ( 2 ads, 04 sac. 115 a 700 5 min, sr
| osuer TU 2argf1Idl. 11 sacts d&iSwatcdr. 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 o0il, 0.03 part of polyglycerin
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. Evaluation 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.
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correspondi ng to conventiona8 whipn.incz creamwhich has

40 to 47 % of oil and-fat conponents, was evaluated in the sane
manner as Exanple |I. The results were sunmari ze, Table 9, [Table 91
Toppi ng' V pJanufactored by Fuji. QI Co:, Ltd, [Reference ExeF:ple 1
; 006' H Exanplaplles 4] To SC)parts ut oil-in-water enulsion of
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fresh nreauna{dradg. Ram® Yoo SUoa: skdcesh cream 478) haviong 47% of ;i 1K
fat conponenmts: anokl produet2otcenperature of C To L kg of the m xture
was added S@.g efacgiantdsatLedesugan, thijls was whi pped by the )
aforenentionau4ﬁhipwing met hod, and 5§ ovarrun, shape retainability
and water s Qﬁﬁgc o eecireasur ed accqarding to the af orenenti oned
met hod, Shaégm{qgghﬂahféiiifﬁidtanﬁgé@pea product. at 15' C|lwas goods
and. water.|oseparf aticpny Ofo &:heeahi pped |product was absent. MIk -
S5taste and |freldead bamn%/qunelt hel nout h. of| t he whi pped preduct |[were ,
good. The floFmiF4t i'dn’-&neF Fesllts were |sunm narized in Tabl e|10.
[0066] Em npren 1&ciOTers00igartes26f) oi | -ji n-wat er eful si on of |Exanpl e 2
after cool i|Rgreary ayidAtdat5C¢PWasC i xed with' 50 parts of fresh. cream
(trade nanglet¢igbtrsnba fresh cream 47% |havings 47% of m2bk fat  0.25
conmponent s §ﬁ3d’gb¥cﬁaii’ct‘“%aé‘1‘ﬁié?datfﬁfrté PFI5C. Tood kg| ofotoke mi|xt uneomas
added 80 g |0 %ranulated sugar, Lathis |was win,j4No.ed bv the
aforenentioﬁ@@ Wi ppiFneetosivet hod, and L : 8
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 66.1
Oil-and-fat component (wt%) 15 20 25
Lauric oil-and-fat (wt%) 14 19 24
Lauric oil-and-fat/0Oil-and-fat
component (wt%) o 9% o8
Solid state oil-and-fat (wt%) 2 2 2
Total solid component (wt%) 24 29 34
Oil-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 _ 10_ - T 9
Viscosity (cp) 400 360 390
PlasticiZatitn, Test 5 min. or 5 min. or 5 min. or
longer longer longer
Average particle diameter (um) 1.4 1.5 1.5
Whipping: tme 3 %igs.lo 2 Ti;£.55 2 Tigg.so
Overrun (%) 90 95 95
Shape retainability A A :\
Water separation B A A
Taste 5 5 5
Meltability in the mouth 5 5 4




overrun, shape retainability and water separation were neasured
abcordi j to the aforenentioned nethod. Shape retainability of the
whi pped product at 1.Y;(8) was good, and water separation of the

whi ppeC$. product was absent. M|k 20taste and neltability in the
mout h of the whipped product were good. 3Phe fornmul ation and results
were su.mllarimed in Table 10, Enr":.-1,1 Exanple Zr: 25To 20 parts
of oil-in-water enulsion. of Exanple 2 after cooll ]: and aging at
5¢cT, was mxed with 80 parts of fresh cream (trade nanme: Yotsuba
fresh cream™@2%] having 47% of mlk tat co onents and product
tenperature of 5C.: kg of the m xture was added 80" granul atedgc-r,
5thi s was Vilvigoped: by3 t he af or enenti onednet hod, and overrun, shape
retainy and water sep, (4r tion were neasured according to the

af or enenet hoct . 7 ettaipradid 14 toi of it tea whi ppedl product AxanhbCewads geod,
and water separation of the whi pped product was absent, MIk 10taste
and. nelt abidtdiytdie amoididioflg tdetwdi ppedupsodouct aner eegbod. oThé&xample
formul ati on and resultswere sunmarized in Table 10, 10068]

Fornul@at i onis aancbgthecesul 1 spoft Exappherd8ntéo Exaophes20inereelting
summari zed in Table 10,

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 81.1 parts of
water were changed to 18 parts of hardened coconuts oil
10 (melting point 33°C), 1 part of palm fractionated hardened
0il (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
15 in Table 5.
[0048]
Example 14
A whippable oil-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 81.1 parts of

water were changed to 15 parts of hardened coconuts oil

25 (melting point 33°C), 4 parts of palm fractionated hardened
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0il (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.
[0049]
Example 15

A 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
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 81l.1 parts of
water were changed to 13 parts of hardened coconuts oil
(melting point 33°C), 6 parts of palm fractionated hardened
0il (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.

[0050]

Formulations and the results of Example 13 to Example

15 were summarized in Table 5.



M| k fat coponent
scJid conponnt (%

0.0 20.0

(%9 Vegetable oiland-fat com-.)onent Non-fat mlk
C|-end-fat co:Pponent (% Tot al

solid conponent W

41
[Table 5]
(MP melting point, 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 6
(MP 45°C, IN 36)
Rapeseed hardened oil _ _ _
(MP 62°C, IN 1.0 or less)
Palm kernel fractionated hardened B B B
0oil (MP 43°C, IN 1.0 or less)
Hardened palm kernel cil - = 2z
(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 0.08 0.08 0.08
ester
Defatted milk powder 3 3 3
Dextrin = - -
Starch syrup = - =
Sorbitol : = B
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 0.05 0.05 0.05
Guar gum 0.05 0.05 0.05
Tamarind seed gum = = =
Carrageenan - - -
Gellan gum v o] =
Milk flavor 0.10 0.10 0.10
Water 76.1 76.1 76.1
Oil-and-fat component (wt%) 20 20 20
Lauric oil-and-fat (wt$%) 18 15 13
Lauric oil-and-fat/Oil-and-fat 90 75 65
component (wt%)
Solid state oil-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
.. . 5 min. or 5 min. or 5 min. or

Plasticization test longer longer longer
Average particle diameter (um) 1.3 1.5 1.4
Whi . y 3 min. 30 3 min. 15 3 min. 20

PPN CIME sec. sec. sec.
Overrun (%) 105 95 100
Shape retainability A A A
Water separation A B B
Taste 4 4 4
Meltability in the mouth 5 g 2
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[0051]
Example 16

A whippable oil-in-water emulsion of Example 16 was
obtained according to the formulation and method of Example
1 except that 12 parts of hardened 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
dextrin, 5 parts of starch syrup (solid 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]
Example 17

A whippable oil-in-water emulsion of Example 17 was
obtained according to the formulation and method of Example
1 except that 12 parts of hardened coconuts 0il (melting
point 33°C), 2 parts of hardened palm kernel oil (melting
point 42°C, iodine number 1.0 or less), 1 part of rapeseed
hardened oil (melting point 17°C), 0.10 part of
polyglycerin unsaturated fatty acid ester and 81.1 parts of
water were changed to 26 parts of hardened coconuts oil
(melting point 33°C), 6 parts of palm fractionated hardened

oil (melting point 45°C, iodine number 36), 0.08 part of
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polyglycerin unsaturated fatty acid ester and 59.1 parts of
water. Evaluation was performed according to the same
manner as that of Example 1. The results were summarized
in Table 6.

[0053]

Formulations and the results of Examples 16 and 17 were

summarized in Table 6.



24,0

M| k fat conponent. (,.H Vegetabl e and-fat conponent
(58) Non-fat mlk solid component G |-and-fat conmponent W Total .
.sclica CJO) O : efl C5)

47.5 0.0 A .5

44
[Table 6]
(MP melting point, IN iodine number) Example 16 Example 17
Hardened palm kernel oil (MP 33°C) 17 26
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 B =
oil (MP 43°C, IN 1.0 or less)
Hardened palm kernel oil 2 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
Polyglycerin unsaturated fatty acid 0.08 0.08
ester
Defatted milk powder 3 3
Dextrin 10 =
Starch syrup 5 o
Sorbitol = =
Sucrose saturated fatty acid ester 0.12 .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 = T
Gellan gum - -
Milk flavor 0.10 0.10
Water 61.1 59.1
Oil-and-fat component (wt%) 20 37
Lauric oil-and-fat (wt%) 19 31
Lauric oil-and-fat/Oil-and-fat
95 84
component (wt%)
Solid state oil-and-fat (wt%) 2 5
Total solid component (wt%) 37 11
Oil-and-fat component/Total solid
0.5 0.9
component
SFC 10°C 86 77
SFC 20°C 60 55
SFC 25°C 27 26
SFC 30°C 9 10
Viscosity (cp) 450 395
S : 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. sech
Overrun (%) 90 95
Shape retainability A A
Water separation A A
Taste 3 3
Meltability in the mouth 4 3
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[0054]
Comparative Example 1

A whippable oil-in-water emulsion of Comparative
Example 1 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 polyglycerin unsaturated fatty acid ester and
81.1 parts of water were changed to 19 parts of hardened
coconuts 0il (melting point 33°C), no palm fractionated
hardened oil (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 7.
[0055]
Comparative Example 2

A whippable oil-in-water emulsion of Comparative
Example 2 was obtained according to the formulation and
method of Example 1 except that 12 parts of hardened
coconuts o0il (melting point 33°C), 0.10 part of
polyglycerin 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 polyglycerin unsaturated

fatty acid ester and 87.1 parts of water. Evaluation was
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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

A whippable oil-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

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
performed according to the same manner as that of Example 1.
The results were summarized in Table 7.
[0057]
Comparative Example 4

A whippable oil-in-water emulsion of Comparative
Example 4 was obtained according to the formulation and
method of Example 1 except that 12 parts of hardened
coconuts o0il (melting point 33°C), 1 part of rapeseed

hardened o0il (melting point 17°C), 0.10 part of

polyglycerin unsaturated fatty acid ester and 8l1.1 parts of

water were changed to 35 parts of hardened coconuts oil
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(melting point 33°C), 8 parts of rapeseed hardened oil
(melting point 17°C), 0.01 part of polyglycerin unsaturated
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.
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[Table 7]
(MP melting point, Comparative | Comparative | Comparative | Comparative
IN iodine number) Example 1 | Example 2 | Example 3 | Example 4
Hardened palm kernel oil (MP 33°C) 19 6 35 35
Palm kernel oil (MP 29°C) = - = =
Palm fractionated hardened oil N B _ N
(MP 45°C, IN 36)
Rapeseed hardened oil B _ _ _
(MP 62°C, IN 1.0 or less)
Palm kernel fractionated hardened _ B e _
oil (MP 43°C, IN 1.0 or less)
Hardened palm kernel oil — > 5 5
(MP 42°C, IN 1.0 or less)
Palm fractionated oil (MP 21°C) - = = =
Rapeseed hardened oil (MP 17°C) 1 1 S 8
Lecithin 0.25 0.25 0.25 0.25
Po}yglycerln unsaturated fatty 0.08 0.08 0.01 0.01
acid ester
Defatted milk powder ¢} 3 3 3
Dextrin N = = e
Starch syrup - = - -
Sorbitol - = 2 -
Sucrose saturated fatty acid ester] 12 12 0.12 .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 o2 - = =
Carrageenan - - - =
Gellan gum = = * 2
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/0Oil-and-fat 95 89 88 82
component (wt%)
Solid state oil-and-fat (wt%) 0 2 2 2
Total solid component (wt%) 24 153 46 49
Oil-and-fat component/Total solid 0.8 0.7 0.9 0.9
component
SFC 10°C 86 82 80 75
SFC 20°C 57 60 55 51
SFC 25°C 22 31 22 21
SFC 30°C 6 13 7 7
Viscosity (cp) 260 205 320 335
o . 5 min., or | 5 min. or | 2 min. 30 | 1 min. 20
Plasticization test longer longer Py SEEL
Average particle diameter (um) 1.4 1.3 1.8 1.9
. ’ . 5 min. or | 5 min. or | 2 min. 05| 1 min. 55
Whipping time longer longer sec. sec.
Overrun (%) = = 85 90
Shape retainability - - A A
Water separation - = A A
Taste - = 3 3
Meltability in the mouth = = 2 2
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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
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 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
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.
[0060]
Comparative Example 6

A whippable oil-in-water emulsion of Comparative
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), 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

66%), 35 parts of sorbitol (solid component 70%) and 31.1
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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 of Comparative
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 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
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 Example 8

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 o0il (melting point 33°C), 0.10 part of
polyglycerin unsaturated fatty acid ester and 81.1 parts of

water were changed to 27 parts of hardened coconuts oil



G

(melting point 33°C), 0.08 part of polyglycerin unsaturated
fatty acid ester, 10 parts of starch syrup (solid component
66%), 25 parts of sorbitol (solid component 70%) and 31.1
parts of water. Evaluation was performed according to the
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.
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[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) = = = a
Palm fractionated hardened oil _ _ _ _
(MP 45°C, 1IN 36)
Rapeseed hardened oil _ = = _
(MP 62°C, IN 1.0 or less)
Palm kernel fractionated hardened _ _ ~ B
oil (MP 43°C, IN 1.0 or less)
Hardened palm kernel oil 2 2 2 5
(MP 42°C, IN 1.0 or less)
Palm fractionated oil (MP 21°C) - - - -
Rapeseed hardened oil (MP 17°C) 1 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 8 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
Oil-and-fat component (wt%) 20 20 20 30
Lauric oil-and-fat (wt$%) 19 19 19 29
Lauric oil-and-fat/Oil-and-fat 95 95 95 97
component (wt%)
Solid state oil-and-fat (wt%) 2 2 2 2
Total solid component (wt$%) 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 60 60
SFC 25°C 27 27 27 25
SFC 30°C 9 9 9 8
Viscosity (cp) 520 700 950 720
Plasticizati test 5 min. or | 5 min. or | 5 min. or |1 min. 10
aSEEclzation iEes longer longer longer sec.
Average particle diameter (pm) 0.8 0.8 0.7 1:2
Whipps i 2 min., 50 | 2 min. 10 |2 min. 10 | 1 min. 50
pping time sec. sec. sec. sec.
Overrun (%) 145 145 150 80
Shape retainability A A A A
Water separation A A A A
Taste 1 4l il 2
Meltability in the mouth 2 1 il 1




58 Exanple 21 To ao parts of. oil-in-water enulsion of Exanple

2 after. cooling and aging atwas m xed with 20 parts of cream
(manufactured by Fuji QI Co.., Ltd) having 19.0% of bm |k fat
conponent s and 26, 0% of vegetable. oil -and -fet conponents, and
product tenperature of 5C. To | kg of tB& m xture was added 80 g -
granul at ed sugar, this was whi pped by the aforenentioned whi pping

nmet hod, and overrun, shape retainability and water separation were
nmeasured l10according to the aforenentioned nethod, Shape

retai nabi |l i t30@f] t he whi pped product at 15' C was good, and water
separation of the whipped. product was absent. M|k taste and
meltability in the Reoigtenfe treamhl ppbd peodectiaety gvedlalbhe whipped
formbi ation and results were sumarized in 15Table 11. Exanple 22

To 50 part scfaroi {tEradaeratane ehopsion 6f Exanphetlrafit by €ooki Agladd.,
aging at 5C was m xed with 50 parts of 20cream (manufactured by Fuji
Gl. Co,, UttdH)) hwiviaig Habs 026 Df o Ykgdatbtenpdheats-aatd 26mpUmehts and
veget abl e oil -and-fat csnponents, and product tenperature of 5C. To |
hg of 3 he b xauref was -atkdedn 80k gsof i gr anubpahedt sugasvrrehpsndasg to

whi pped by the aforenenti oned whi ppi ng net hod, and overrun. 25shape
retbrinebi lddyweand wvat erwvisepad@d | O sverehteasysedioacepndi ngst oft hel-
af orenenti oned net hod. Shape retainability of the whi pped product at

1 L5C was gQﬁﬂi—ﬁw&ld&%ﬁ&né&@@fa&é§"bﬁﬁlﬁ@@thiﬁpeﬂepé@ﬂucmanﬁér as
absent, MIlk taste and neltability in the nmouth of the whipped

product wermx The frod md a1 08 & I eshd 81 ¥BHEi gUThbIABDI, Zed in
Tabl e 11, 100711



Exanple 23 To 20 parts of oil-in-water. Emul sion of Exanple 2 10after
cooling and aging at 5 ..)(: was mxed with 30 parts of cream
(manufactured by Fuji QI ColLtd.) having 19.0% of ml|k fat conponents
and 26, 0% of vegetable rail -and -fat. conponents, and product
tenperature of 5°8. To | kg of the m zture was added 80 g of

granul ated sugar, this was 15whi pped by. the aforenentioned whi .ng
met hod, and overrun, shape retainability and water separation were
nmeasured. according to the aforenentioned. mnethod. Shape

ret ai nabi | i fTakofe thie wh| pped product at 15' e was good, and water
separ at i on.—oef—the—whi vet—was—ahsent;—M1lk—s,tast Exall

nel tabil ity 90 Ehe’ F?BPH CB‘FIHerdh vaﬁﬂjﬁn@dl SPnHJrFF‘ W&r?f}\cr?d ge 1
formul ati on and results were sunmmarized in Table 11, [00721
Eor mul ati ons.andbtheiresu-ts ebmfoeanpl e 21. to Exanple 2528 were
sumari zed L Fablef klea 0 drfablall | Bxarpi v 21 Exampl gl
EH ail:Di e )n -- conponent Vegetable a nd - fat ¢ =la
on t Non- f at i l( in ld conponent— QO -and-falt—conponent—(—)
Total . solild commonent %) | k f at Uonponent |(% Vegetab/moil] -
and- fa k conpenemacNonfoabem |(ktsol i d conponent (|G | -and<4bat
conponent %) Total a ol id conmponent
Total solid component (wt%) 50.5
Oil-and-fat component/Total solid component (OFSE)
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 A
Taste 3
Meltability in the mouth 3
[0065]
Example 18
5 To 80 parts of oil-in-water emulsion of Example 2

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

10 this was whipped by the aforementioned whipping method, and



M 1 k fat. conponent (% Vegetable o - and- fat conponent Non- fat
m. 1 k. sal id conponent (%) O 1 - and- f at cor,;ponent %) Totm
solid conponent . Thippand tima yaw.run e :.:k) a Exanpl e 24
To 80 parts of oil-in-water enul siop of Exanple 11 after coolino and
aging at 5C was yrlized with 20 parts ofs¥resh. cream (trade nane,
YOt suba fresh cream 47% having 47% of m |k fat conpcents and product
tenperature To 1 kg os the m zture was added 00 g of granul ated
sui ar, this was whi pthe aforenenti oned whi ppi no not hod, and. overrun,
shape ret aigrabituny simbaaterasepar at fpnandr eatreasaegdratdéondivente t o
t he aforenenti onod net hod. Shape 10 retainability of the whipped
product at r&Gwasd good, ramlg wab ethseparatment obnetemahihpped Pheduct
was absent. Ml k. taste and neltability in the nmouth of the whipped
product worgstfoedsi They fof uhat vetpped pesalits wer eSSunmasi geddi nand
Tabl e 12, 15[0074J Exanple 25 To SO parts of oil-in-water
emul si on ofwdxanpdepddaafderocophé nghapakdagirogucat waScebwasitm xed 1k
with., SO parts of. fresh cream (tradeYotsuha fresh cream 47% havi ng
2047%of miksfatacomonemt sl and phoduetmbenpevdt uhe ahippel kaocofuct
the m xture wes added 80 g of granul ated sugar, this was whi pped by
t he af or emepd i ©ngsbavhi pph&gr FEhhOg: i andaperedil tshapeer etaRalizldd vin
and water separation were nmeasured ac)cnux4ilig to the aiorenentioned
nmet bod, Shape,retajnability of the whipped product at 15 e wee good,
and water separatdon of the whippe*d product was absent. MIk taste
and neitabi{sgliesthe nouth or the whi ppedoduct were good, The
formul ation and results were sumari zed in Table 12. [0075 Exanple 26
To 20 partq§g@m§i@n1@f Exanpl e 11 after cooling and aging at 5C was
m xed with ea parts ,of sh cream (trade nane; Yotsuba fresh cream
4799 d@*of mlk f@ts&gmggn&f §99-pno 2L -t EAREEALUN 8 £0fxalp 15001 kg
added V d e

of the m xture was 0 g of granulated sugar s whipped if th
aforenentiqyf%kngégﬂfﬁbngﬁgoggiggdat 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 80 g of granulated sugar,
15 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
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 emulsion of Example 2



overrun, shapelability and water separation were neasured acco ing to

the aforenenti oned net hod. Shape retainabili ty of the whipped

product. at 15C was good, and waterrat/ - of the whipped product was

absent. MIlk taste, and neltability in the nouth of the whipped

product were good- The formul ation and mesults were summari zed in

Tabi e 12. 20100761 Eornul ations are Ite -f Ex Lk]z wereTable

[Tat:1.e 121 63 exanpLe- 24 '5.<anple Exanple 0.0

conponent Y&) Veget:able oil- and-fat conponent (% Non-fat m |k

sol i d conpanedr,dodl Hd -ang-dd2tg 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,

5 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
10 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 of Example 18 to Example

15 20 were summarized in Table 10.



, 0 conponent:

(% 20 Tot al

solid 29.0 conponent

;11 M1k fat

conponent (% Vegetable oiland-fat conponent Non-iac solid conponent

(%9 QG l-and-fat conponent (% Tot al
Thane rei Ainanality reiti

after.

Cbility int

n,:i

solid conpone.nt (%

emul s

i on

M| k fat conponent
(%9 Vegetable oiland-tat conponent (% Nan-fat mlk solid conponent.

(% O l-and-fat c)nponeri: 00 Total Solid conponent (% 16,0 , 1
mn. SE;0; ';'30 64 xxanple 27 Tc:ts of oil-in-water enul si onExanpl e
after cooling and aging at 5C was m xed with 20 parts of cream
(manuf act urétkiye Al O | Co., Ltd) having 19,0%of milk fat:
conponent s rand—26, 0% of —vegetabte ot t—and-fat conpooents g ant Produstc
tenperature of 50C. To t kg [os the m xture was addeds80 |g a:io 20
granul at ed |sugar, this was iippethtby the aflopenentioned whi ppijng
met hod, and overrun, shE. i nalsiemporieny &rid watjer sepa atign were
measur ed. l10accorcun, to theVadtgrément!roned netlhod. Shape
retainabi'i y of the mh|ppedaﬁ908ﬁbﬁo%&”%5t:Wﬁéogood, and wat er
separ at i on |of1-tihevashrpped pr mas absent|. MIlk taste and ngitabin
t he nmout h ofmtikeomhitpped pr ? tod, The, for|ni udat ijon.soand 20
results werexswimerized. in ﬁ@ﬁ(gm%§(9[00781 '
Oil-and-fat
component (%) 2059
Total solld° 24.0
component (%)
Milk fat . 47.5
component (%)
Vegetable oil-
and-fat component 0.0
(%)
Fresh cream Non-fat milk 20 50 80
(Yotsuba Co., Ltd.) |solid component 4.5
(%)
Oil—and—fat° 47.5
component (%)
Total solid
component (%) 22.0
Milk fat
component (%) 9.5 23.8 38.0
Vegetable o0il-
and-fat component 16.0 10.0 4.0
na § (%)
Z;il;?oza:§ier Nen=fat milk
_ solid component 3ed 3al 4.2
mixing (%)
Bfl=and~faf 25.5 33.8 42.0
component (%)
eIl EBelte 29.6 38.0 46.4
component (%)
Whipping time 2 min. 2 min. | 1 min.
55 sec. |20 sec. |45 sec.
overrun (%) 100 90 85
Shape retainability _ A A A
Water separation . A A B
faste 4 5 5
Meltability in the
mouth > > =

[0069]




Exanpl e 28 To 50 parts of oil-enulsion of Exanple 11 m xed with SO
cream (manufactu, Ol mlk fat c:ottpcnents and 26, 0%gend

conponents, and product tenperature of 5C. bg of tte m xture was added
30 g of granul ated sugar, this was whi pped by the aforenentioned

whi ppi ng nethod, and overrun, shapel-cs@parati on were nmeasured 65
according. to the aforemanti oned nethod, Shape retainability of: tbe
whi pped product at 15S was good, end water separation of the whipped
product was absent. MIk. taste and neltability in the nouth of the
whi pped prdtucinlevier e goad . The formul ation and results were
sii.mmarized. In labia 13. Exanple 29 To 20 parts of oil -inawatef
emul si on of Ezarpl e Ipdbaf tef.oliteohtngtandeagiagoat o5CEwaspiezad
with 80 parts of cream (manufactured by Full. G| Co., Ltd) having
19, 0% of mdik datceormponems anth@6a0% of wegetiable with-shdbatts of
conponents, and product tenperature af 5(t. To 1 kg of the m xture
was added 8f-«pof (rgirantd @t edesugarFut hi sibvasolpowhippeaabyntthe@9.0% of
af orenenti oned whi ppi ng nmet hod, and. Overrun, shape retainability and
wat er separmsitlilont wereoieastt es acgordi 0g b6 vbgcabblenenii-anedfat

nmet hod, Shape retainability of the wnspr)eci product:. at. 15 S was
good, and walgloRapas ati,on ?fo&@@t"‘@é]ﬂ?@ga@ﬁQQP@f was, absent . kWMbK the
20taste and neltability in the nouth of the whipped prodact were
good. The frormul.atipns andis@sabts wergrsyamatkgedubnrTabhesldas| oosol
Formul ati ons and the results. of Exanple 27 to Exanple 2529 were

summari zed yHy Jadl @13 he 4f@PEmENL33nb8 whipping method, and overrun,
shape retainability 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. Milk
taste and meltability in the mouth of the whipped product
were good. The formulation and results 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 19.0% 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



[ conmponent |F V$i.aetab 1 e oii- iztt Ui pr:o.laa co,.ivonent Cs6

andr: |conmpobenc. kUct:=2.1 a o coff:mon. Ernt M|k the ont. (%
Vegetable oil.- and-fat conponent (% 'Non-Eat m |k solid conponent
D 1 -and - f at cosnpmment (% Total solid nonponent .. f at onp one

nt Ve get abde oi and-. fat 00Om:..@went Non-fat aM k. so' id
conponent (c.'0 10i 1 an d - f | conponen: Total solid com:on ent (

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
5 were good. The formulation and results were summarized in
Table 11.
[0071]
Example 23
To 20 parts of oil-in-water emulsion of Example 2
10 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 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
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 of the whipped product
were good. The formulation and results were summarized in
Table 11.
[0072]
Formulations and the results of Example 21 to Example

25 23 were summarized in Table 11.



LE,

Ref erence Exanple 2
| ot snba fresh cream 47% having 47% of.

To 1 kg of f

r esh.

cream (trade nane:

m |k fat conmponents and

product tenperature of S O was added. 80 q of granul ated sugar,

was whi pped by the aforenentioned whi ppi ng net hod,

and overnin,

this
shape

rsdl ai nability and. water separation werg neasured according to the
af orenenti oned net hod- Shape retainability of the whi pped product at

15*0 was good:

absent -

and result

of mlk fa
and prodnc

this was
overrun,

good and.
accept abl e|

[ 008R]

and 3 were

od 1 Al a 14 IﬁP 1IZ erence Fvyanmml o Tno
I C OUIIIIDI.I I LCU I II IG.IJI C 147, LUV 1J ? fﬂ é Iafh 1IéJ IU:L
| kg cf Topping 500 (manufactured by Fuji Cdi Co.|, XEi%5 hgw; g fgﬁﬁﬁ ©
conponent s and 2mi0% ok veget abl|e qgl-and fdt conponents,
texcberatnre of [Ttmpavasitadded SC 8'of granul jat ed sugar,
i pped 20by. the affepermriti onled Whi ppi ng nmet hod, and
shape retai nabil ity 2addfatarerreparatt-6n wer e neasured
accordlng ©; t-he- @ﬁg&enenthdéﬁ met hod  Shape retlal nabillit or the
whi pped productiat k. 5' T wasﬁg ogFt ghtf wat er gﬁﬁqr atdoon |of dohe 20
whi pped productiwas absent, |V K t°48P & Sf t he”whipped prioduct was
meltability In theo. uth _of the 66 whijpped prioduct was
. 1I-and- . .
The fornul ation ja &ﬁ&gffg wer e Bufmari zed.| i n Tab| e 14,
For mul ati ons an E J-gsul ts off Reference Exanples| 2.
summari zed in Ta k@mgﬁmnt69%[Tablé”lﬁ]
Milk fat 19.0
component (%) )
Vegetable oil-
and-fat component | 26.0
. (%)
Topping 500 .
(Fuji Oil Co., Non-fat milk 20 50 80
Ltd.) solid component 4.0
(%)
Oil-and-fat
component (%) £
Total solid 50.0
component (%)
Milk fat
component (%) 3.8 9.5 15..2
Vegetable oil-
and-fat component 21.2 23.0 24.8
e (%)
Z;ilzgozazzier HeR=fott EiLLK
L solid component 8.0 3.4 3.8
mixing (%)
Oil-and-fat
EEica [ 25.0 325 40.0
Total solid
ST i) 29.2 37.0 44.8
Whipping time 3 min 2 min. | 2 min.
05 sec. |55 sec. |50 sec.
Overrun (%) 100 100 100
Shape retainability [ A A A
Water separation ' A A A
Taste 4 4 4
Meltability in the
mouth 2 2 2

and water separation of the whipped product was
M|k 10taste of the whi pped product was good and neltability
in the noutllafle hel whi pped product was acceptable

The fornul ati on

[0073]
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Example 24

To 80 parts of oil-in-water emulsion of Example 11
after cooling and aging at 5°C was mixed with 20 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 12.
[0074]
Example 25

To 50 parts of oil-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
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



Ereet cream C Yotsuba Co,: Ltd, MIk fat conponent Vegetable
oi i -and-fat conponent (% Non-fat m |k solid conponent (% cnponent

(% Total.

10

15

20

sciid gonpnnhnt (% AO0,0
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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.
[0075]
Example 26

To 20 parts of oil-in-water emulsion of Example 11
after cooling 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 12.
[0076]

Formulations and the results of Example 24 to Example

26 were summarized in Table 12.
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[Table 12]
Example | Example | Example
24 25 26
Milk fat 0.0
component (%) :
Vegetable oil-
and-fat component | 20.0
P (%)
h l? i Non-fat milk
emulsion of . 80 50 20
i = . solid component 7.6
Exampie 11 (%)
Oil-and-fat 20.0
component (%)
Total solid
component (%) e A
Milk fat ) 47.5
component (%)
Vegetable o0il-
and-fat component 0.0
(%)
Fresh cream Non-fat milk 20 50 80
(Yotsuba Co., Ltd.) |solid component 4.5
(%)
Oil-and-fat 47.5
component (%)
Total solid
component (%) $2al
LS ST 9.5 23.8 | 38.0
component (%)
Vegetable o0il-
and-fat component 16.0 10.0 4.0
C (%)
Z;ilzzoﬁaZEEer NERSEaT i
. solid component 7.0 6 &1 5.1
mixing (%)
e 25.5 | 33.8 42.0
component (%)
SiEer, Eerid 33.6 | 40.5 47.4
component (%)
Whipping time 2 min. | 2 min. | 1 min.
50 sec. |00 sec. |40 sec.
Overrun (%) 95 90 80
Shape retainability A A A
Water separation A A A
Taste 5 5 5
Meltability in the 5 5 5

mouth

[0077]
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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
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 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 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
cream (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. 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
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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 13.
[0079]
Example 29

To 20 parts of oil-in-water emulsion of Example 11
after cooling and aging at 5°C was mixed with 80 parts of
cream (manufactured by Fuji 0Oil Co., Ltd) having 19.0% 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,
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 13.
[0080]

Formulations and the results of Example 27 to Example

29 were summarized in Table 13.
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[Table 13]
Example | Example | Example
27 28 29
Milk fat 0.0
component (%) ’
Vegetable oil-
and-fat component | 20.0
r (%)
01l 1p Water Non-fat milk
emulsion of , 80 50 20
solid component 7.6
Example 11 (2)
Oll—and—fatO 20.0
component (%)
Total sol:Ldo 29.0
component (%)
Milk fat 19.0
component (%)
Vegetable o0il-
and-fat component | 26.0
; (%)
Topping 500 _ .
(Fuji 0il Co., NOAEIE TLE 20 50 80
solid component 4.0
Ltd.) )
Oll—and—fato 45.0
component (%)
Total solid
component (%) SEn
Milk fat 3.8 9.5 15.2
component (%)
Vegetable oil-
and-fat component 21.2 23.0 24.8
Ca (%)
emilsion ater Non-fat milk
. solid component 6.9 5.8 4.7
mixing (%)
i 25.0 32.5 | 40.0
component (%)
Jetial sOidd 33.2 | 39.5 | 4s.8
component (%)
hipping time 3 min. | 2 min. | 2 min.
r 00 sec. |50 sec. |50 sec.
Overrun (%) 95 100 100
Shape retainability A A A
Water separation A A A
Taste 5 5 5
Meltability in the 5 5 5

mouth

[0081]
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Reference Example 2

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
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 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]
Reference 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 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 of the whipped

product was good and meltability in the mouth of the



Topping 500 ; Fuli GO CG8, Ltd.i 4,0
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whipped product was acceptable. The formulation and
results were summarized in Table 14.
[0083]

Formulations and the results of Reference Examples 2

5 and 3 were summarized in Table 14.



Thi pping tine ,,)verrun

[Table 14]

| nape retainability ,4atet:
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separation

Reference Example 2

Taste
Meltability in the mouth

Milk fat component (%) 45
Vegetable oil-and-fat
N 0.0
component (%)
Fresh cream Non_f;znﬁl%f)SOlld 4.5
(Yotsuba Co., Ltd.) cgmpo °
Oil-and-fat component
N 47.5
(%)
Total solid component 520
(%)
Whipping time 1 min. 00 sec.
Overrun (%) 75
Shape retainability B
Water separation B

Reference Example 3

Taste
Meltability in the mouth

Milk fat component (%) 19.0
Vegetable oil-and-fat
26.0
component (%)
Topping 500 Non-fat milk solid 4.0
" . component (%)
(Fuji 0il Co., Ltd.) ;
Oil-and-fat component
45.0
(%)
T?tal solid component 50.0
(%)
Whipping time 2 min. 40 sec.
Overrun (%) 100
Shape retainability A
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




2 mn, 40 aec, 100 .Cagte "Meltabd tv in the
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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
between 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 excellent
meltability in the mouth, an excellent flavor and taste

after whipping.



I ndustrini AcqAtoability [004] The present invention relates to an

oil-in-water enulsion with ow. oil-and-fat content which. i8 10-40
wt% of oil-in-water enul sion (whipping %ean1) used as a topping of
a cake or the like, or used for a sandw ched whi ppi ng cream bet ween

cakes, and a whi ppabl e oi nwat er emnul si on whi ch. hasenul sion stabi ty
and whppabiiity and al so which has an excellent shape -etainl'tY an
excellent neltability in the nouth, E &é@ Ilent flavor and taste
after whi pping CLAIM 1. An oil FH r emul sion with | ow

oi | -and-fat content conprising an oil-and--fat, protein and water,
and a solid state oil-and-fat with a nmelting point of 40 to 68C and

an i odi ne nunber, of 40 aor l.ess and an qil-and-fat which I'iquid
ﬁﬂeatZWC\%H&%%ﬁﬁﬁﬂ*ﬁ%ﬁ%@%mﬂﬁw&%H%%&@W%Mmf
oi | -and-f at conponents a total. SO Ltd conponent of the oil-in-water

emul si on i SP& g@ttgomgﬁls1ng an oil-and-fat, protein and water, and a
5 solid state oil-and-fat with a melting point of 40 to 68°C
and an iodine number of 40 or less and an oil-and-fat which
is liquid state at 20°C, wherein the oil-in-water emulsion
has 12 to 30 wt% of oil-and-fat components, a total solid
component of the oil-in-water emulsion is 18 to 38 wt%, an
10 amount of sugar in the oil-in-water emulsion is 0.5 to 10
wt%, lauric oil-and-fat content in an o0il phase of the oil-
in-water emulsion is 60 % or more, a content of the solid
state oil-and-fat with respect to the oil-in-water emulsion
is 0.5 to 5 wt%, a content of the oil-and-fat which is
15 liquid state at 20°C with respect to the oil-in-water
emulsion is 0.5 to 5 wt%, and an average particle diameter

of an oil-and-fat particle in the emulsion is in the range

from 0.8 to 2.4 um.

20 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.

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

25 content according to claim 1, wherein an amount of the



10amount -- suar in the oil-in-water emm.1lis 0.5 to 10

| auri cand-fat content in an oil phase of the oi in-water enulsion is
60 % or nore, a content of the solid stag oil-and-fat wth respect
to the oil-in-water efai sionis CL5 to 5w % a content of the

oil -and-fat which is liquid. state at 20C witb respect to the c -in-w
ter emulsionis 0.5 to 5 '"v.and an average particle dianmeter of an
il-and-f)article in the emulsion is in the range from0,.8 to 2. |ow
oil -snd - SHeid S tenéilaanicc TGt dhdh g st o aiterestertd ed® 8Muand
COntente:cnn anountLh:e 72 solid state oil-and-fat in the oil phase
is 2to 25% The oil-in-water emulsion with ow oil-ad-fat content
according to claim1, wherein the oil-in-water 5enulsion has 12 to 30
W % of oi | -and- fat dofporientidl—we gt ANEt i cbhpgonetif ofltard-fat
oil-in-water enmulsion is 18 38 wt% and oil-and-fat conponent/total
sol i d conp&RERENLs 3GCR I Ngorte, cllEELM The Widreim-ig el STREW t h
| ow oil-and-fat content according to claim1, wherein an anount of

t he oPl andefa sieinciaiss 12 g@ B Ostvette it R0IC dmrdtheet oidmphieget$s 2 to
30% 6. The oil-in-water enmulsion with |ow oil-and-fat content
accordi ng tetelaismlid weaweinenSFO foftteheoioitipthesteet sei®@Ol 30959 al8 to
10-t 35 to 70 %at 20'1.:" 20 to 40 %at 2.5C, and 0 to 20 % at 30C
7, The oi | 3Bnwkgt epngmalidi-emdniftzt. dawaonttefitotal ceor i ngetpoaayt is
one of. c3ninmswherein the emial on -253 whi ppable. 8. The

0i | -i n-wat €r 3epmul siogeh. with |Icw 25content according t ciai.rn 7,
wherein an c.,i 7eLrur: c.,f the oil-in-water emulsion is 50 to 140
% g. A process for producing an oil-in'--water enulsion Lb | ow

oi |l -and--fat content which conpris hlending an oil-and-fat, protein
and bWater as a. SrawThet erilalin-adjtust igngilagi an lwiandiow f@t 1 condiepbtt o
12 to 30 W% a total solid conponent of the oil-in-water enulsion to

18 to 38 andnamnameupbrofingugar diaitnhel Oidhdreimed€raeuhsi ©0 tBe o0il-
100.5 to 10

and-fat which is liquid state at 20°C in the oil phase is 2

to 30%.

15 6. The oil-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 7. The oil-in-water emulsion with low oil-and-fat
content according to any one of claims 1-6, wherein the

oil-in-water emulsion is whippable.

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

25 content according to claim 7, wherein an overrun of the



blend" - a solid state oil-and-fat with a nelting point of 40 to 68C
and an iodi ne nunber of 40 or less into the in-water e.mulson. on a
bl endi ng anount of 0.5 to 5 wt% w th respect to the oil-in-on, aem

bl endi ng an oil-andfat: which is liquid ate at 20(1C to the
oil-in-water enulsion in a blending amount of 0.5 to 5 Mt%witht to
the oil-i --nter enul sion and adjusting an average particle dianeter
of an oil-apd-fat particle in rheion to the nge lauric rcfl ent in an
oi | puase BFL187 BALBEI SPHIRACR: adt °8 FRq1Y8gérconp, ter enu
and-content acoc 74 to 5, and an enulsion containing mlk fat.

9. A process for producing an oil-in-water emulsion
with low oil-and-fat content which comprises,
5 blending an oil-and-fat, protein and water as a raw
material,
adjusting an oil-and-fat conteﬁt to 12 to 30 wt%, a total
solid component of the oil-in-water emulsion to 18 to 38
wt® and an amount of sugar in the oil-in-water emulsion to

10 0.5 to 10 wt$%,
blending a solid state oil-and-fat with a melting point of
40 to 68°C and an iodine number of 40 or less into the oil-
in-water emulsion on a blending amount of 0.5 to 5 wt% with
respect to the oil-in-water emulsion,

15 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 oil-in-water emulsion, and
adjusting an average particle diameter of an oil-and-fat
particle in the emulsion to the range from 0.8 to 2.4 um,

20 wherein a lauric oil-and-fat content in an oil phase of the

(o}

oil-in-water emulsion is 60 % or more.

10. An oil-in-water emulsion containing milk fat and
vegetable oil-and-fat comprising the oil-in-water emulsion

25 with low oil-and-fat content according to any one of claims



74

1l to 6, and an emulsion containing milk fat.



