10

15

20

25

1 FOAMABLE O L-I N-WATER EMULSI ON Technical Field The
present invention relates to a foamable oil-in 5 water
enmul sion used as a topping of a cake or the like, or
used for a sandw ched cake (said emnul sion is whipped
to obtain whipped cream). Mirge specifically, the
present invention relates to a foamable oil-in-water
enmul si on whi ch has an excellent feeling in the nouth,
excellent 10 neltability in the nouth, and an

excel l ent flavgs zﬁﬁ&bﬁ@%ﬁ nhepatEri SuWhEPORD, and
al so whi ch has hi mul ston stability and whi pping

property. Background Art 15 Conventionally starch, an
enmul sifier, a viscous polysaccharide, cellul ose or

ﬁ%ﬁ?ﬁigﬁa F#aed for inproving the feeling in the

ability in the nouth of whipped cream

Ho ddi f f i
\Nevfj{;l?es Ig'él gégve%tl%rg%e]%%@tt goa ?r@{“glfl il

enul s us polysacc aride ul ose
%E?Eegﬁﬁiﬁéﬁp??%éh?aﬁm %'afp'lt%%’”. 7 Fhe gy Hy Likes or
URBsFPECR, S2d7 b%%é”ca eys xR Zfso#&*Qe fuffyigped to
RBERAD) ?«?15'9%%%‘:?%@%% e

t hus, whi pped cream havi desired 2 excell ent
LBk L an0 redete o & et b e s pgpglpion which

docunent 1 di.scl oses _use of p%{lulan and celif ose.
has an excellent feeling in the mouth, exXcelilen

meltability in the mouth, and an excellent flavor and taste
when it is whipped, and also which has high emulsion

stability and whipping property.

Background Art

Conventionally starch, an emulsifier, a viscous
polysaccharide, cellulcse or the like was used for
improving the feeling in the mouth and meltability in the
mouth of whipped cream. However, addition of a large
amount of starch, an emulsifier, a viscous polysaccharide
or cellulose was needed to obtain a significant feeling in
the mouth or significant meltability in the mouth. For
this reason, the flavor or taste of starch, an emulsifier,
a viscous polysaccharide or cellulose itself influenced the
feeling in the mouth and meltability in the mouth of

whipped cream, and thus, whipped cream having the desired
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The patent docunent 2 discloses use of gelatin and
carrageenan. The present inventors focus on oils and
fats, 5 and find that a foamable oil-in-water enul sion
having an excellent feeling in the nmouth, excellent
meltability in the nouth, andzan excellent flavor and
taste when it is whipped can be provided by using a
speci fic anount of a specific oil-and-fat in the
range of a specific oil-and-fat 10 content. The

gkhémhfcagﬁqmoamt t438d idydhe dyessntopt Avesdi onThe

conpri ses -type triglycerides (wherein S neans

§%?§§%Cd$%Pgegﬁg&po4€§q&éé§ﬂ e ¥ dy TEaNS, | 4Rl 8k f1ulose.

-and-fat component 1s used in

bhe patenl JJariRt -3 AL e Pafalto osRNln dand

orner 15 provides a toamabl® ol l-in-water
ER B RRBped THF Bt S e dl oY £ Fr e, A Hhed TaTer
PPE BN d ke o TR o CHbeH at 5, SRGFF OB fping an
Facele SRR Y Ry T TBEL Lot | TEggpbLLity in
SRSl N o2 L DB RISl VS Glen®0 s
BRSSO, LVEILL O JHA IS L%, PR SOL dogurERl 2. 208
Capabl e O BN RL WL baed CLEa 2P DAYL08, MEN ) ran-cat

flavor and taste as attained by the presgnt h c
iGRPdRtton. T ehtl toedinkt AOMRPIANY-¥3BY44n the presen

invention comprises S2L-type triglycerides (wherein S means
stearic acid and palmitic acid, and L means linoleic acid).
This kind of oil-and-fat component is used in the patent
document 3 and the patent document 4. However the former
provides a foamable oil-in-water emulsion having excellent
emulsion stability which can be whipped in an extremely
short time, and the latter provides an oil-in-water
emulsion having a flavor and taste peculiar to chocolate.
Both of the patent document 3 and the patent document 4
describe use of S2L-type triglycerides in larger amounts
than that used in the present invention, and the used
amount is not as small as used in the present invention.
Further, the patent document 3 and the patent document 4 do
not disclose an emulsion capable of providing whipped cream

having such a feeling in the mouth, meltability in the



5 Patent docunent 2: JP-A 5-000063 Patent docunent 3:
JP-A 6-98678 Patent docunment 4: JP-A 5-30911
Di scl osure of the invention 10 Problens to be sol ved
by the invention An objective of the present invention
is to provide a foamable oil-gn-water enulsion which
has an excellent feeling in the nouth, excellent
neltability in the mouth and an excellent flavor and
taste when it i s whipped, and 15 al so which has high
SRR AMSADIIS L NG MY PPLDG PE OREY By MRBNBrEGEnt
§51V|ngr} e "Probl ens e present I nventorsS intensively
st%gi§g @pd, as a 20 result, attained the objective
he Present i nventi on by adding a specific anount,
nore specifically a small anpbunt of a specific oi
and fat, S2L-type triglycerides into an oil-and-fat

conponent depending  ohlzand-fat content in an
&4E%quéﬁﬁﬁégﬁﬁn 1d§€‘$2§u %%%ggin conpl etion of the
25 present inventjon, The f| spect of the present
5 Fatsffefqgiment fd%%ﬁ%l% géﬁéﬁg-mater enul si on
conprising an oi]-and-fa nent, a non-fat milk
A AP iRt $h J%ﬁ%cﬁ'§ggpgontent of S2L-type
triglycerides (wherein S nsﬁgi stearic acid and
FathRt degimenhd! L WBaRs TPRAtic 5 acid) in the
oi | -and-fat conponent is 0.8 to 18% The second

aspect of the present invention is the foamable oil -

i n-water enul sion according to the first aspect,
W@l gsure of the invention

10 Problems to be solved by the invention
An objective of the present invention is to provide a
foamable oil-in-water emulsion which has an excellent

feeling in the mouth, excellent meltability in the mouth

and an excellent flavor and taste when it is whipped, and
15 also which has high emulsion stability and whipping

property.

Means for Solving the Problems
The present inventors intensively studied and, as a
20 result, attained the objective of the present invention by
adding a specific amount, more specifically a small amount
of a specific oil and fat, SZ2L-type triglycerides into an
oil-and-fat component depending on the oil-and-fat content
in an oil-in-water emulsion, resulting in completion of the

25 present invention. The first aspect of the present
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the content of S2L-type triglycerides in the

oi |l -and-fat conponent is smaller than 8/ 900x(X-45)2+8
(wherein X 10 represents the percentage of the

oi | -and-fat conponent in the oil-in-water enulsion
and falls wthin the range of 40 to 45). The third
aspect of the present invention is the foanable

oi | -in-water enul sion according to the first or the
second aspect, wherein the SFC of the oil-and-fat 15

89?8)% E%l LS eatiid ot BE 1-ang8sife S Gl Hbotcdfifxrising an

ct 0 e invention According to the present

Bgyggﬁ —?aFeeF%%gﬁgE% Ol Hd- MRt §fi MU ST 0 dayiv@ean, in

exce g in the nmouth, 20 particularly a

ng ﬁsghngcgg%l %g'f1§ (iqgﬁg:brl f?%éfiﬁes (wherein S

Fabi |ty I'n ol n excellent flavor and

| inolei
oA 51 6 lacidm%%%.%&ﬁnﬁ SAAYAL9, oo 1inotec

QFO%hge%O ﬁﬁb oﬁ for(ﬁggﬁ%ﬂg Putgtfec,nyeati ofpe

-|n vvater enmul’sion of the present
Ig%\é%gtdl %%ﬁlgscftgn &H?Ionrpe%\’\éasteer ﬁon % T?{]of(\hi.ﬁ oﬁ@”@éé &8le oil-
L B0 e A PO MG T et oaﬂﬁ?*és%.sﬁé‘%keﬁzh%fm
R
emul sion, it becones f oane i C referr
COMPONSHLLC Al édﬂa'wﬁlbp@bm&r%??ﬁ% X- 4% pEg.I @h‘?ﬁ ein
represents the percentage of the oil-and-fat component in
the oil-in-water emulsion and falls within the range of 10
to 45). The third aspect of the present invention is the
foamable oil-in-water emulsion according to the first or
the second aspect, wherein the SFC of the cil-and-fat

component falls within the range of 50 to 95 at 1i0°C.

Effect of the invention

According to the present invention, a foamable oil-in-
water emulsion having an excellent feeling in the mouth,
particularly a refreshing feeling in the mouth, excellent
meltability in the mouth and an excellent flavor and taste
when it is whipped, and also having high emulsion stability

and whipping property can be provided.

Best mode for carrying out the invention
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The foamable oil-in-water emul sion of the present
invention is an oil-in-water enul sion conprising an

oi | - and-fat conmponent, a non-fat mlk solid and

wat er, wherein the content of S2L-type triglycerides
(wherein S represents 15 stearsc acid St or palmtic

acid P, and L represents linoleic acid) in the

oi | -and-fat conponent is as snmall as 0.8 to 18% and,
preferably, the percentage (Y% of S2L-type
triglygerides iAot B8 10iih-aRddAlerGAMNORE YT ithsRtéSent
than Y=8/900x(X-45)2+8 and | arger than
¥§§é89?58x1é5£%+gi§&i%g QCidid 1 GREMEIS ddfprises an
percentage of the oil-and-fat conponent in the
g;h:é'gﬁa‘ﬂ%%f SHosiedt and OSP4 1 e 1 d Neh @A and

type triglycerides 1s snaller, the effect of

g%ﬁ i%f aS%E'g%?)ﬁ.et rsitgltﬁcergn%sadlkeggaci AP0 ré/g}ﬁnféf‘e

unt "o ype tridlyceri s Targer, the
f pamabi | ity of .the 0il-in- ef _emul si ' ; :
A P S i T

obt ai ned by whi pping.the oil-in- r lon,ls ;
Seieeie adtad o IR X g fon RSB Se 5e Sena atx
product. The S2L-type triqglycerjdes as. ' h

BB bt 1BGORREHA T eI i ST 10, th e eheb f gTpamed
the a-positian, Sinwhich L is bound fo t "
REG5S: Poreh i 56 RBAGH GO (Heratrea bheY o fr P orean” or
saturated fatty acid of stearic acid St or palmtic

a¥d PP s is a pol yunsaturated fatty acid of

linoleic acid, and preferred is SLSin which 10 L is

bound to the a-position. The amount (Y) of S2L-type
triglycerides is expressed

The foamable cil-in-water emulsion of the present
invention is an oil-in-water emulsion comprising an oil-
and-fat component, a non-fat milk solid and water, wherein
the content of S2L-type triglycerides (wherein S represents
stearic acid St or palmitic acid P, and L represents
linoleic acid) in the oil-and-fat component is as small as
0.8 to 18% and, preferably, the percentage (Y%) of SZL-type
triglycerides in the oil-and-fat component is smaller than
Y=8/900x (X-45)2+8 and larger than Y=8/900x(X-45)7+0.8,
wherein X represents the percentage of the oil-and-fat
component in the ocil-in-water emulsion and 10<=X<=45. When
the amount of S2L-type triglycerides is smaller, the effect
of use of S2L-type triglycerides becomes poor. When the
amount of S2L-type triglycerides is larger, the foamability

of the oil-in-water emulsion is deteriorated, the shape-
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by Y = Ys + Yp, wherein Ys represents the anmount of
St2L- type triglycerides and Yp represents the anount
of P2L-type triglycerides. 15 The S2L-type
triglyceride is obtained by transesterification of an
oi | -and-fat containing a | arges anmount of linoleic
acid, for exanple, safflower oil, sunflower oil, corn
oil, rapeseed oil or soybean oil, inter 20 alia,
safflower oil or sunflower oil wth a saturated fatty
Ld, q i 1ot Ged) Yy Ghhigssiaig othé oil-in-
P B g R P R . T oved by

%%%Cgiggﬁggggn L Q%%%%ﬁ%@%té@ﬁ‘Hfﬁ%ﬂé“ﬁé@liﬂgifh the mouth

erera 0 uSe an 25 containig oil-and-Ttat
cantai ning .S2L-type triglycerides in 7 high
8%n%§ﬁt?5%ggﬁ%'preferably in a concentration of 40% or

o S35, B S e s ah o g prosent

oil-a ta arge anmount of S2L-type

triglycerides . such .CO e oj | h - T
prESE, OPNETHUSIT, sﬁe @Hq%%eelgrlf%l%/%%ﬁ (r;%$i§he u%e%osnlon'

BESQAoB G, S BB R G & (e DT | oyig 2 mixture
L b0 RIS fatgessbtsc
o S S Lo 30 e, At 8986l 2k
LG hercent a0l (208 Ol L0 0 1 1n 8N LL, FOAPPRCBLS' Bn which
I is bound to the B-position.

The amount (Y) of S2L-type triglycerides is expressed
by Y = Ys + Yp, wherein Ys represents the amount of St2L-

type triglycerides and Yp represents the amount of PZL-type

triglycerides.

The S2L-type triglyceride is obtained by
transesterification of an oil-and-fat containing a large
amount of linoleic acid, for example, safflower oil,
sunflower oil, corn oil, rapeseed oil or soybean oil, inter
alia, safflower oil or sunflower oil with a saturated fatty
acid (stearic acid or palmitic acid)-rich ester or a fatty
acid according to a known method, followed by fractionation
if necessary.

Alternatively, it is preferable to use an SZ2L-

containig oil-and-fat containing S2L-type triglycerides in
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(hereinafter referred to as "oil-and-fat content
(X%9"). It should be appreciated that, as descri bed
above, it is 15 preferable that the percentage (Y% of
S2L-type triglycerides in the oil-and-fat conmponent
is smaller than Y=8/900x(X-45%,2+8 and | arger than
Y=8/ 900x( X- 45) 2+0. 8, wherein X represents the
percentage of the oil-and-fat conponent in the

oi I -in-water enulsion and 10<=X<=45. 20 As the

d _
T R RS s tr%yiiﬁé‘%??%eﬁ*’gﬁ%%f‘%f 10% or
trat ef e b
RO R LY 5 b a BB BECLADLE gna-sae
t wh | - and- f at i A
e A COmEBEI AL oLt YR, (100 sucn o
cog}ent (X% .in the foamable oil-in water enul sion of

Jn]v"entlon is 10 to 45% preferably 12. to
4596 nDre referabLy 15 to_45%

oi | - RSP Re b V% ?HT }:nvpe fraglyceride is
foanable oi | mater enul si on |s e |zed
\We%ﬁﬂtarr“ead}laé‘g’rﬁl‘?eat coMt eHfioyRt b% tﬂg 823@'&
limt, the foamability of the foapable oil-in-wat

B PR S Hes s?r%&feowaﬁ%&bﬂ Fey % ox &Psaau breferably
obt ai ned by whi pping the 10 foamabl e 0|I-|n wat
éhfl ot 1Ehd W%r%ep%%?@%lf?]%l‘lét%d $he> coht eﬂPSEYWeéﬁrably

S2L-type trig cerldes in the oil- and-fat conponen

i% St 1210% whrpke xtaznahbe aadl - LaryererhgRuision.
Y—8/9OOX(X-45)2+O 8 mhereln the oil -and-fat

conporigk aemtEntaqoed oh SRE-bYPe| Brhal BFeERdrs oRoMEveT,
IJ;ries within the range of the percentage (X%) of the oil-
and-fat component in the foamable oil-in-water emulsion
(hereinafter referred to as "oil-and-fat content (X%)").
It should be appreciated that, as described above, it is
preferable that the percentage (Y%) of S2L-type
triglycerides in the oil-and-fat component is smaller than
Y=8/900%({X-45)%+8 and larger than Y=8/900x (X-45)%+0.8,
wherein X represents the percentage of_the oil-and-fat
component in the oil~in-water emulsion and 10<=X<=45.

As the S2L-type triglycerides, a S2L~-containig oil-
and-fat which contains S2L-type triglycerides in high
concentration is preferably used. It is preferable that
40% or more of S2L-type triglycerides contained in the

whole cil-and-fat component are derived from the S2L-

containing oil-and-fat.
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15 the range of 10 to 45% It is preferable that Y%is
smal I er than Y=8/900x( X-45)2+8, nore preferably
smal l er than Y=1/160x( X-45) 2+8. The above equati ons
mean that the content of S2L-type triglycerides in
the whole oil-and-fat conponeng is snmall, 20 and al so
nmeans that the S2L-type triglyceride content is high
in an enul sion having an oil-and-fat content as | ow as
10 to 30% and is low in an enul sion having an

oil -and-fat content as high as 30 to 45% al t hough t he
S2L-type triglyceride content is small. 25 Wien Y%is

| ar ger, than ,YZ§{ )Sé%géﬁ%ﬁkﬁ@ﬁ B £RanebihibYeObil-in-

the emul'sion having low oil-and-fat content and the

h ' . L ( . the
?\Iﬁ %% g tuilsnl%ﬁxl df &rﬁ%ﬁ%%g@?&@ﬁ@wﬁdl@hov\‘abp@B@g

SI on havl ng at content are
SO I GPUUEL PLALER0 DY LI gt e
LR U o ek G RBRPILRE T Spamanse
L1 PRl FYSR! L803, DEEQTES 000 JUE SRR cne ov1-
RN E TR TV
enpi ri cal rules_b_sgd on_exper | Qtal v%hu 3 nggggéd
gﬁpr%iqq{@ab%?l%’r ahd %Pt o ﬁ]ﬂﬁ; tPhed’ 1§ Pt 5r's
preferable that the oil-and-fat conmpopent_ in the
Pt aP G451 e P TRAF b1 BRCBITEHe R, BEARPLNG the
Iggggggfglggfiinmwater emulsion tend to be deteriorated.

The content (¥Y%) of S2L-type triglycerides in the oil-
and-fat component is smaller than Y=8/900% (X-45)%+8 and
larger than Y=8/900x(X-45)?+0.8, wherein the oil-and-fat
component content (X%) in the oil-in-water emulsion is in
the range of 10 to 45%. It is preferable that Y% is
smaller than Y=8/900x(X-45)%+8, more preferably smaller
than Y=1/160x(X-45)%+8.

The above equations mean that the content of SZL-type
triglycerides in the whole oil-and-fat component is small,
and also means that the S2L-type triglyceride content is
high in an emulsion having an oil-and-fat content as low as
10 to 30% and is low in an emulsion having an oil-and-fat
content as high as 30 to 45% although the S2L-type

triglyceride content is small.

When Y% is larger than Y=8/9OOX(X—45)2+8, the
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SFC of 50 to 95 at 10C. When the SFC of the

oi |l -and-fat conponent is lower, the foamability of
the oil-in-water enulsion and the shape-retainability
of a product obtained 20 by whi pping the oil-in-water
emul sion tend to be deterioraged. Wien the SFC of the
oi |l -and-fat conponent is higher, the feeling in the
nmout h of a product obtained by whipping the

oil-in- mater enul si on beconmes heavy. Exanples of an

%Gaﬂ%% b} ve&ggabf&fg%sg)ﬁi% ai%wzéhioghbnfgﬂd@ontent

an anlna e ol ydrogenate
er e h d

3. Shee Fraft G R B o %ﬁ%{’%% Pnaﬂ e

ntianed Qils and fat ri che r
SFEEe tt%reﬁr?%@ﬁ?‘son S O LGSR P concen ace
cont ai.ni S2L- t ri des as, des e
SN A e A aw%%é%f A A uR o RLPBig, e
SFC.of, 50 .to 95 clude_ vario
FoE D T i g heat L %a%,o%%ﬁﬁng his'a Bea"y
cottonseed oil, cor 0|I fflo olive o
FRShIAT 1 dis dp ¢¢c@“%r%ﬁ§%ﬂ 2tidealfBopi pk is
kapok 10 oil, coconuts oi | aln1kernel oil, mlk fat,
|sar|adler11 Shany =8 (e (5145 1Hd 1 fhda isdfeciPhrtesedthe
oils and fats obtaj ned by hydrogenati on,
SActi it O L Y5’ PESIREBPOBF *the |i ke of the
above-nentioned oils and fats. The mlk fat as used in
the prEsemPIH ARIRIOME| SRy allseﬁé*tileﬁﬁpla Hﬁfﬂk'eﬁat X%
derived formm |k such as cow fresh crea

bitheeroigy- g Fakecomignty) s@n%uﬁen‘taﬁl SQRIrERPE §rlglycerlde

obt ai ned by subjecting cow mlk, fresh cream butter
grontent in the cil-and-fat component), and are empirical

rules based on experimental values obtained by repeating

trial and error many times.

It is preferable that the oil-and-fat component in the
foamable oil-in-water emulsion of the present invention has
SFC of 50 to 95 at 10°C. When the SFC of the oil-and-fat
component is lower, the foamability of the oil-in-water
emulsion and the shapefretainability of a product ocbtained
by whipping the oil-in-water emulsion tend to be
deteriorated. When the SFC of the oil-and-fat component is
higher, the feeling in the mouth of a product obtained by
whipping the oil-in-water emulsion becomes heavy.

Examples of an oil-and-fat having SFC of 50 to 95 at

10°C include an animal or vegetable oil or fat, a
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the like as a raw material to processing treatnent.
Measurenent of the SFC (solid fat content) of an oil -
20 and-fat was perfornmed in conformty with | UPAC2. 150
(Solid Content Determination in Fats by NVR). The
non-fat mlk solid as used in {f§e present invention
refers to a conponent renmining after renoving a 25
m |k fat conponent fromthe whol e solid conponent of
mlk, 11 and exanples thereof include raw materials

gggkgggggeg@ko@' 0548 ARJAN T om0l ipereot, and a

resh crean1 concentrated m

R T L condresg g

Eﬁa‘c&ﬁ@“ﬁ l?é‘l dorf%tt%' 'Jco %Srel'c{h S g&ﬁsgf n?ﬁgsu:al

0|I-|n wat er” “emul si on the pre

f bl
PASTHLRR S 03 TR A A 3 g 571-cvee
of .th f at k I th
S ISR bR AR LR L B o

has det.eri or at ed nuLS|o ta t | sQ.has_a

GoEPe g A At oy RS [ 90 e fera b, 3; Satpfiuae
the flavor and taste. t he, hon- f$t ml Kk sglid bear
TEREONS 29 imalg&r %%Rﬂ@ueos%%ﬁ An %a‘bw?ﬁ e\at gpypea
emul sion is increased and the cost % gailng 1,
£5 1o [CHEANRREA Sk rSiGHET ©'5h 54 HET SUREGOL S0 %ét’e. pil,

is difficult to obtain an effect conmensurate mn&
PrRdmarddnt rapaseest Qe dorkd RI | kLol FESARRCL, kapok
foamabl e oil-in-water emul sion of the present

20
OientdCsIPRRE COntaiffldh karnat rekk, Wwisk fatgq lard, fish

sacchari de, _
oil, whale 0il and the like, and processed oils and fats

obtained by hydrogenation, fractionation, transesterization
or the like of the above-menticned oils and fats.

The milk fat as used in the present invention includes
not only a milk fat derived form milk such as cow milk,
fresh cream, butter or the like, but also butter oil which
is obtained by subjecting cow milk, fresh cream, butter or
the like as a raw material to processing treatment.

Measurement of the SFC (solid fat content) of an oil-
and-fat was performed in conformity with IUPACZ2.150 (Solid

Content Determination in Fats by NMR}).

The non-fat milk solid as used in the present
invention refers to a component remaining after removing a

milk fat component from the whole solid component of milk,
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a stabilizer, a flavor, a coloring material, or a
preservative. Exanples of the saccharide include
starch, a starch degradation product, an

ol i gosacchari de, a disaccharide, a nonosacchari de,
sugar al cohol, cellulose, 25 ipulin and the like, and
these are preferably used alone or 12 as a m xture of
two or nore kinds. Further, for reducing sweetness
and obtaining a refreshing flavor and taste, it is

Sf Sﬁggbiﬁgh@heg%%fs AU 418 1 Pf 2 BT e BEVEEL £8om

roms arch degradation product, an 5

oli?o ﬁ%ﬁhgrlqg %ﬁhkul%%%zHEhﬁruﬁéfhtf§dtﬂ§lk fresh cream,
Si in he

Ier predent | nvent' on, convent 1 ona
emul sifier us r t
SﬁBFsPSﬁaé?Sﬁ%‘ Kool SRt o ‘hi‘“n%“és i T

nggﬁﬁ‘ég ﬁr&‘g Hpde fsavmtrm]t_cq %f"faéfétéé&hmﬂk powdex,

sor atty acrd ester
P Z PRI D, LAY A B a0 G Lionece
gﬁbd&%??}ﬁ%re ¢ i aa*ﬁ"%d 3 %?@395?1@3%%5856“
RT3 O IR s A b'ﬁnf"%'r%%er 1 hggs BEggeraply
L1 0l 5 G B PR P
Blida oaich aMtpaman9 ek B boBaL FaP gt dopoqgeRt 1o smaller,

m xture of two or nore Kinds. The f oamabl e
Site. o \EeT A SO HTOR Hed pr GEBRFLOTated emulsion

stability, and also has a decreased milk taste, resulting
in deterioration in the flavor and taste. When the non-fat
milk solid content is larger, the viscosity of the oil-in-
water emulsion is increased and the cost for preparing the
oil-in-water emulsion is also increased, so that it is
difficult to obtain an effect commensurate with the amount

used of the non-fat milk solid.

The foamable oil-in-water emulsion of the present
invention may contain an emulsifier, a salt, a saccharide,
a stabilizer, a flavor, a coloring material, or a
preservative. Examples of the saccharide include stazrch, a
starch degradation product, an oligosaccharide, a
disaccharide, a monosaccharide, sugar alcohol, cellulose,

inulin and the like, and these are preferably used alone or




25 invention has overrun of 50 to 140% preferably 60
to 130% 13 nore preferably 70 to 110% Wen the
overrun is too high, a product obtained by whipping
the foamable oil-in-water enulsion tends to have a
too light feeling in the nouthier a poor flavor and
taste. When the overrun is too low, it 5 is difficult
to obtain a whi pped product having the desired flavor
and taste and the desired neltability feeling in the

mout h mhl h are th t
F‘ﬁv%nf“‘l rfero ttEvg) %?aﬁﬁa:c%ﬁé/%rﬁcﬁs CrRELREP! for reducing

e ol I n-wat er enuIS|on It

[ d
ts}dl ﬁ:%%%gﬁ%lt as g?lnr}.%a%}f {’Pf%éﬁfn?zﬂwgf aIJrQ taste, it

pt epar at1 on of

E%gg%%ﬁ%faﬂiﬁﬂq@gg r emﬂé%ﬁ@ A3e ?Céﬁgeg 3H8¥8 selected

orrra |on O speC| IC Cry

tructure, .and ther b the bt ai
%FPWl#%%&é% it %ﬁ?r $ %l% S|on Sta§I|lty and

goad whi ppi n roper and a ed product in a

> PddPes 4%%¥ THF? 3§ §nu pping t he
foamabl e oil-in-water enul sion is excellent in
feeling in the nouth, neltability in the nouth, and
flavor and taste.. 20 The foamable oil-in-wa

er
enuls@6h1%ﬁetQWP%ﬁ¥§%ﬁﬁ innbR%t PHRSERK vaﬁP%aﬂeédaby
mxing the main raw materials _of an oil-and-fat {]-
comysdrional kst ERer kigeli GEnBrRRELINInRt foamable oi
materials such as an enulsifier, a salt and the Like £
A HRFTOD SN IS 19| SRS Y S PR e2BnBPBF PPEARFEn, B¥amples o

pasteurization or sterilization, and honngenlzatlgn.
10 lthg emylsifier include synthetlc emulsifiers such as

lecithin, moncglyceride, a sorbitan fatty acid ester, a
propylene glycol fatty acid ester, a polyglycerin fatty
acid ester, a polyoxyethylene sorbitan fatty acid ester, a

sucrose fatty acid ester and the like, and one or more of

15 them can be selected and then used as appropriate.

The foamable oil-in-water emulsion of the present
invention preferably contains a salt. Various salts can be
used as the salt, and it is preferable that

20 hexametaphosphate, dibasic phosphate, sodium citrate,
polyphosphate, sodium bicarbonate and the like are used

alone or as a mixture of two or more kinds.

The foamable oil-in-water emulsion of the present

25 invention has overrun of 50 to 140%, preferably 60 to 130%,
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preferable to performsterilization froma viewoint
of preservation of the foamable oil-in-water

emul sion. Specifically, raw naterials are

pre-enul sified at 60 to 70C for 20 mnutes (wth an
emul sification device: 5 honomyxer) and then, if
necessary, honogeni zed under the condition of O to
250 Kg/cnm2 (with an enul sification device:

honogeni zer). Then, the pre-emulsified (and if

RSEES pllker ey 280); 1AW MEREL aliSe | SysHPESCI 80L 68 high,

rani g enperat ure 1 nstantaneous sterilization

t t L [ [ t —in—

e e R G T S e

f hout .24 ~.Ih j

e e Pt £ e cus O Tt LPEF £ B B dfloucn ox

i s, i ndi t heat i d j h i NGy i

o 8e e A e BT b Spar ATUR B (LT R by cob 8w, i€

heat |, Al t t .i.ncl ude, ,but t_Lim P :

e
y .),. a CP- sterjlizati appar.atus- - .

ATt G5 Tdee Pckibed b Phap ERPRL SFEB1ang in the

Stork tubul ar-type sterjlization apparatus . .

PR Ao 1 TS RIS ELYER Bor MS cPAEPRACL §BEeBiton

sterilization _apparatus (nanufactuied by Tetrapak

Aron (tal joaP thePl } TiRTWEKGRpFREL B he direct

heat i -t terilizati t [ |_ud

U tr aliigH S RARTRTeR oLt e ¥ D4t FOR SBeApBAraPaL tYPe

(manufactured by IWAI KI KAl _KOGYO CO., LTD), .a 15

(g eas ories 29 | P1he | ondabphPaf8 PRARAFAELGPedThd

Tetrapak Alfa Laval), a VTIS sterilization apparatus
foamable oil-in-wafer emulsion as described above probably

results in the formation of specific crystal structure, and
thereby the obtained foamable oil-in-water emulsion has
high emulsion stability and good whipping property, and a
whipped product in a foamed state which is obtained by
whipping the foamable oil-in-water emulsion is excellent in
feeling in the mouth, meltability in the mouth, and flavor

and taste.

The foamable oil-in-water emulsion of the present
invention can be produced by mixing the main raw materials
of an oil-and-fat component, a non-fat milk solid and water
with materials such as an emulsifier, a salt and the like
as appropriate, followed by pre-emulsification,

pasteurization or sterilization, and homogenization. It is
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(manufactured by Tetrapak Al fa Laval), a Lagear UHT
sterilization apparatus (manufactured by Lagear), a 5
Paral i zat or (nmanufactured by Pash and Sil keborg) and

the 1like, and any of these apparatuses may be used.
Exanpl es The present inventiopgwell be explained in
nore detail 10 by reference to Exanples, but the

sprit of the present invention is not limted to the
follomﬁng Exanples. In Exanples, "% and "part" are

g\ée%%' Ye t%fgﬁqe%o% té%ldlngffélg\ﬁtff’% éawanggE of

he or e€r of a iOn" of tives or the orde
SRS e S0 Sl atine =
Bram Tt i e St il e rat PR g gne e0eo
?Ji‘i l*h ﬁfﬁsa%ed %ﬁm%ﬁ fﬁx@% taorte i%’r#@f‘%# ?bﬁa%f-Pn ﬁewéF%r
i, i.ciz .
bggigﬁ. |ncu;§§gz at 20???ﬁﬁ5?%¥%hrZaégjﬁf;GSPUHE::; e
R e ik et 30 JEAGR] JUAERI 25n SREHL S AR Lor

that, the presence or absence of 16 pl I ¢ci_zat i .

R Igig © PRI L8R si oNNSRs ERBCRER e’[“B]tLSW@tlﬁE}d?Sf’% it
assessnent of a product obtained by n
é}ch%ﬁwferh@m%nw%h)r%%@Fﬁ@l?#ﬁelSTﬁﬁglﬁﬁf:FP &R an
oil-in-water enmulsion 5 reaches the OQtIUHL f oaned
5ﬂkﬂg@ﬂﬁgﬁ]me@ggqﬁ@;%f1qsk@n6@neous sterilization treatment

(UHT), homogenized again under the condition of 0 to 300

Kg/cm?, cooled, and then aged for about 24 hours.

There are two types of ultrahigh temperature
instantaneous {UHT) sterilization, 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 UTH 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 sterilization
apparatus include an ultrahigh temperature sterilization

apparatus (manufactured by IWAI KIKAI KOGYC CO., LTD), a
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an oil-in-water enul sion and 80g of granul ated sugar
is whipped with a HOBART m xer (MODEL N-5

manuf actured by HOBART CORPORATION) at the third gear
(300 rpm. (2) Overrun: [(Weight of oil-in-water

emul sion per 10 given vol une) - {4ei ght of foaned
product after whi pping per given volune)]/(weight of
f oamed product after whipping per given volune)x100
(3) Shape retainability and water rel ease: Fineness of

8er i%%h%%%QE%%E%%JH&“%#&aEQE&% ?Egcéﬁréécby

ours IS assessed on a ScCa very

%sﬁrraﬁglag%\f‘idf}% aﬁd@ﬁ?”"énld RitH Jf%?%:?ﬂgf’%%ﬁ%’ﬁﬁls
JHaRatst :r ARt L %?(&f%an?asﬁ%?fagoggﬁ%ggr?ﬁ?
S pf%%wﬂ??%ﬁr%?e%i Fagsen) b fig

%a:r'a&ﬁg%%a&%n&a@é%f‘ f i iifperlaneg toe
t.ransesterization a

1, 3 17 $05|t|og V\Eec:lflc
iifgse aigh@th&f aﬂ"ee'i%yfllp%%‘f%?u? ach¥nPewlESPenoved
by distillation to obtain an S2L-contai ni ng
oil-and-fat (1). 5 Experinental Exanple 2; Preparation
of S2L-containing oil- and-fat (2) A mxture of
cotarsEed oi | : acet one=20:80 was nelted, cooled to

-10C while stirring, and then kept for 30 .
The present invention well be explained in more detail

by reference to Examples, but the sprit of the present
invention is not limited to the following Examples. In
Examples, “%” and “part” are by weight. Earticularly, it
goes without saying that the order of addition of additives,
or the order of emulsification, for example, the order of
adding an oil phase to an aqueous phase or adding an
agqueous phase to an o0il phase is not limited by the
following Examples. Results were assessed by the following

method.

[{A] Test for plasticization of an oil-in-water
emulsion (stability of an oil-in-water emulsion)

Plasticization test: Fifty grams of an oil-in-water
emulsion was put into a 100 ml-volume beaker, incubated at
20°C for 2 hours and then shaken for 5 minutes using a

horizontal shaker. After that, the presence or absence of
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mnutes to precipitate a crystal. After that, the

m xture 10 was filtered under reduced pressure to
fractionate it into a crystal fraction and a liquid
fraction. Acetone was renoved fromthe resulting

crystal fraction by a conventignal nethod, and the
fraction was decol ored and deodorized by a

conventional nmethod to obtain 15 an S2L-containig
oiI-and fat (2). Experinental Exanpl e 3 The St2L

g gﬁggttl?)% R t‘%@ 1 Ofn 06 R Lane LM & N8 %hecked

t he S contalnlg ol | -and-Tt at

(2), B@ag@tﬂ%ﬁ We dsreggnegnoﬂ fo fJ aﬁfé&’tﬁ‘ct 6‘obta:.n?d by

spybe n-p m xéd or’ a rapeseed-palm

It BRidD) aror r%nm%aﬁf}gr‘”% 5 on S uere heasar ed usi ng
ghlggggg ronato Rggﬁe?s are Zﬁnsunnar?z%%ter emulsion
SPR<Bed. fti? e&a‘% b' P Ltciﬁé?FﬁP‘n%f%.?r%naffltkg of

% - | | f
Reﬁﬁngép&%%%rgnﬂ%e“ ' i b ated e e iR tahgy aipde is

Pt S & 3?‘5%%3?@% AEEGER B anhar FrAGE BY
HOBART CORPORATION) at the third gear (300 rpm}.

(2) Overrun: [(Weight of oil-in-water emulsion per
given volume)- (weight of foamed product after whipping per
given volume)]/(weight of foamed product after whipping per
given volume)x100

(3) Shape-retainability and water release: Fineness of
a flower-shaped foamed product after storage at 15°C for 24
hours is assessed on a scale of "very good"”, "good" and
"not good".

(4) Flavor and taste, feeling in the mouth, and
meltability in the mouth: Twenty professional panelists
assessed them on a scale of "very good", "good" and "not

good”. The averaged assessment was adopted as a result.

Experimental Example 1; Preparation of S2L-containing oil-
and-fat (1)
A mixture of 20 parts of safflower oil and 80 parts of

stearic acid was subjected to transesterization with a 1,3~
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5 point fraction (nelting point 34C) and 2 parts of
the S2L- containig oil-and-fat (1) were added 0.2
parts of lecithin and 0.1 parts of a glycerin fatty
acid ester, mxed and then nelted to obtain an oi
phase. Into 68.9 parts of water were dissolved 5.5
parts of defatted m |k powder, 10 10 parts of dextrin,
0.1 parts of sucrose fatty acid ester and 0.2 parts
of sodiumcitrate to prepare an aqueous phase. The

gosﬂgy%%aéﬂ%%tgl %&%ﬁ P éﬂﬁ% grgﬁﬁ léé%éfdfggctlon

rrrring w xer a ut es,

St TR by %tt{lgh% Shissondsob 'E‘aﬁld LE o851 DeBhL0Gn i ng

ap ar at ufactured by IWAI KI KAl KOGYO CO., LTD),
G

enperature S eri

‘a honbgeni zati on pressure of 100

Kg/ch and then imediately cooled to 5C. After
cool i ng, aging for about 24 hours afforded a foanable
oi | -in-water. enul sion._ The 20 enu| si on asse
FCPETIMRG 530 (AT €2 1 eREF PR L RR | 135WﬁéL

flavor and taste, the feeling in the 19 nouth, and
et abdlity in the nouth of a foaned product

obtai ned fromthe_ enul sion were very good. Alé g
the dmitsiigirhRf aCFPfown%%%idf%%lcéﬁ? Apez20r B was gelted,

sed, .
m‘é?ﬁ Gmﬁ?g oil-

W % the foanmed product obtained fromthe enul sion

kPl d &9 esHi Hy Wil R Fhng heaRdut RenRESREL £04r &0
sunmari zed in Table 2. The oil-and-fat content and
H SRS typ e ikate de cevhteht oRfERE Ehdfsi SRSofrixture
Exanple 1 are shown as a graph in Fig.l. 10 Exanple 2

was filtered under reduced pressure to fractlonate it into
a crystal fraction and a liguid fraction.

Acetone was removed from the resulting crystal
fraction by a conventional method, and the fraction was
decolored and deodorized by a conventional method to obtain

an S2L-containig cil-and-fat (2).

Experimental Example 3

The St2L amount and the P2L amount of the S2L-
containing oil-and-fat (1), the S2L-containig oil-and-fat
{2), a palm medium melting point fraction, a soybean-palm.
mixed hardened o0il, or a rapeseed-palm mixed hardened oil,
which was used for preparation of a foamable oil-in-water
emulsion, were measured using a liquid chromatography
method and a gas chromatography method. Results are

summarized in Table 1.
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To a mxture of 9 parts of a pal mnedium nelting point
fraction (nmelting point 34C), 18 parts of a purified
coconut oil, 4 parts of a rapeseed-pal m nm xed hardened
oil and 4 parts of the S2L-containing oil-and-fat (1)
was added 15 0.1 parts of leciipin, mxed and then
nelted to obtain an oil phase. Into 58.9 parts of

wat er were dissolved 5.5 parts of defatted mlk
powder, 0.3 parts of a sucrose fatty acid ester and
%b@ rts of sodiumcitrate to prepare an aqueous
ase % e oil phase and the aqueous phase were 20
pre-enul sified by stirring with a honom x8t2at 66C fRZL
BO21.0toHteaingt el Fhaad fat 445C for 4 secmmdssinia 1.0%
055 ECEonHERRLRY BRUCWHLRRN (BhITani ghf T egwegatufe -

P%% fgé&i ik efEﬁﬁ Eld?.n‘t" FRLATIH ol Dy TV KK 5
Me g % F §'" gynenl Ze . om)genl Zatl on
é !ou

T T SR Wl N ST
aRaaﬁaaﬁdap%ﬁnﬁhxs nPPIORNES &iloml sl on ~ The 0.5%
enul si on was assessed according to the above-descri bed
whi ppi ng nmet hod. The flavor and taste, the feeling in
?@%m. uth, and the neltability in the mouth of a
product 5 obtained fromthe enulsion were very

a
good. g&%df RIOdUet %%f ef rﬁéﬂm‘é&e&fﬁ}n' RE1kAng

t he nDuth an pleasant taste. Results are

?)I%T‘r%rz'ﬂ%%ﬂl% Tlatl?r}eefl.gln E&&|3W7f§£ C?”%‘%FEsaeg the SZL-

L-type trig ycerl ont'ent of sion of

@&%%1%12{:1 A —Sm%aats F‘l)grﬁgpe J‘Qdé&] E'.Q'inargéagﬁl €edithin

and 0.1 parts of a glycerin fatty acid ester, mixed and

then melted to obtain an oil phase. 1Into 68.9 parts of
water were dissolved 5.5 parts of defatted milk powder, 10
parts of dextrin, 0.1 parts of sucrose fatty acid ester and
0.2 parts of sodium citrate to prepare an agueous phase.
The oil phase and the agqueous phase were pre-emulsified by
stirring with a homomixer at 65°C for 30 minutes,
sterilized at 145°C for 4 seconds in a direct heating mode
with an ultrahigh temperature sterilization apparatus
{(manufactured by IWAI KIKAI KOGYO CO.,LTD), homogenized at
a homogenization pressure of 100 Kg/cm?, and then
immediately cooled to 5°C. After cocling, aging for about
24 hours afforded a foamable oil-in-water emulsion. The
emulsion was assessed according to the above-described

whipping method. The flavor and taste, the feeling in the
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To a m xture of 5.5 parts of a pal mnediumnelting
point fraction (nelting point 34C), 5.5 parts of a 15
har dened coconut oil, 5 parts of a rapeseed-pal m m xed
hardened oil, 1 part of the S2L-containing oil-and-fat
(1) and 20 parts of a mlk fajgwere added 0.2 parts
of lecithin and 0.1 parts of a glycerin fatty acid
ester, mxed and then nelted to obtain an oil phase.
Into 56.8 parts of 20 water were dissolved 5.5 parts

Qb HET a Esdtﬁ%l gl.eg%%qu’it . %‘sno?{é SnRft i SHCL OBCahdd tyroduct

acrd ester a parts ium citrate to prepare
h . i.l._ph
OB AR B BIC R Sy ST MRS WY Med ) RLen e Cene
65C, f 3 inutes, sterid.i t  145C f 4. .2
SBObRGE HaE df GO RERHIRS RORL ST F et an g sl th

AR o bR AR i BI04 £ Bcesmin
POTRED! 180 LGD B S35 15,000 0L SDL DM, e 2.

about 24 hours afforded a fpamable 5 oil-i -maier  de
TR S &7 ANTRE AT S h IR AT BT df D LY 6T
above-descri bed whi_ppi ng net hod. The flavor. and h
£e8tentt RE fbel iemplist he nfiP Lol tHES nEPoEBi fFe§ I=aP

in the nouth of a foanmed product obtained formthe
épuFdidor -were very good. The foaned product had a
refreshing feeling in 10 the nouth and a pleasant mlk
taste. Results are sunmmarized in Table 2. The
oi | -and-fat content and the S2L-type triglyceride
Coprede @ the enul sion of Exanple 3 are shown as a
graph in Fig.l. . . '
To a mixture of 9 parts of a palm medium melting point
fraction (melting point 34°C), 18 parts of a purified
coconut o0il, 4 parts of a rapeseed-palm mixed hardened oil
and 4 parts of the S2L-containing oil-and-fat (1) was added
0.1 parts of lecithin, mixed and then melted to obtain an
0il phase. Into 58.9 parts of water were dissolved 5.5
parts of defatted milk powder, 0.3 parts of a sucrose fatty
acid ester and 0.2 parts of scdium citrate to prepare an
agqueous phase. The oil phase and the aqueous phase were
pre-emulsified by stirring with a homomixer at 65°C for 30
minutes, sterilized at 145°C for 4 seconds in a direct
heating mode with an ultrahigh temperature sterilization
apparatus (manufactured by IWAI KIKAI KOGYO co.,LTD),

homogenized at a homogenization pressure of 100 Kg/cmz, and

then immediately cooled to 5°C. After cooling, aging for
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15 Exanple 4 To a m xture of 9 parts of a pal m nedi um
nmelting point fraction (nelting point 34C), 8 parts
of a hardened coconut oil, 4 parts of a rapeseed-palm
m xed hardened oil, 4 parts of the S2L-containi ed

oi | -and-fat (2) and 15 parts 29pof a mlk fat were
added 0.1 parts of lecithin and 0.05 parts of a
glycerin fatty acid ester, mxed and then nelted to
obtain an oil phase. Into 54.0 parts of water were

QEéﬁQlYﬁdhéu§sp%EE%r@%dﬂ%fQ&ﬁﬁﬁeﬂmélbilwikﬁwa£Eﬁ5emulsion.
parts of a sucrose fatty acid ester and 0.2 parts of

ﬂg' Hﬁhﬁgﬁﬁﬁt G a2 @ JYRRAER AT AGHPOUS Ph@Shovdded@stribed
ase and the aqueous 22 phase were pre-enulsified by

%hi??ﬁﬁgegkkﬂo homgry xargRlr HRE L4t 80 thaUEES1ing in the

ste 45Cfor 4 seconds in a direct heat i ng

W a I | r.at i L zat
e e e

Cgaal@i rﬁ%% %' 72861241 b ﬁ%@;&g el 23§ 98 Pr 6854 £o8hed

then I mred y cooled to 5C. After

%g?ylduﬁ:% : a0 ”gfef Ve AR A% NG S 270X dRGuen | oaamll €

sion. he Erul $i 0n was assesse
Pﬁ%%%%‘ﬂ”ﬂ&%t e 45 ee%’.e%aé“‘.‘%” AT
%E'eafrﬁé&a?{ﬁmﬁa?th'ec”é%ﬁﬁe%ﬁ”ﬁa?ﬁ fhe Uap 0B EESRSbezigs
BB T 1809 R e st e bt FScaP PR TAR) § 9Tap

2 The Qi | -and-fat content and the S2L-type
ﬂPi&Pﬁbéride 15 content of the enul sion of Exanple 4
are shown as a graph

Example 3

To a mixture of 5.5 parts of a palm medium melting
point fraction (melting point 34°C), 5.5 parts of a
hardened coconut oil, 5 parts of a rapeseed-palm mixed
hardened oil, 1 part of the S2L-containing oil-and-fat (1)
and 20 parts of a milk fat were added 0.2 parts of lecithin
and 0.1 parts of a glycerin fatty acid ester, mixed and
then melted to obtain an oil phase. Into 56.8 parts of
water were dissolved 5.5 parts of defatted milk powder, 0.2
parts of a sucrose fatty acid ester and 0.2 parts of sodium
citrate to prepare an aqueous phase. The oil phase and the
aqueous phase were pre-emulsified by stirring with a
homomixer at 65°C for 30 minutes, sterilized at 145°C for 4

seconds in a direct heating mode with an ultrahigh
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in Fig.l. Exanple 5 To a m xture of 9 parts of a palm
nmelting point 20 fraction (nelting point 34C), 8
parts of a hardened coconut oil, 5.5 parts of a
rapeseed- pal m m xed hardened oil, 2.5 parts of the
S2L-contaning oil-and-fat (1) and 15 parts of a mlKk
fat were added 0.1 parts of lecithin and 0.05 parts
of a glycerin fatty acid ester, m xed and then 25
nelted to obtain an oil phase. Into 54.0 parts of

VWBhBErddureeie «3Hi330la¢aénd apRafdttudf (Mgl etd efured koy IWAI
powder, 0.15 parts of a sucrose fatty acid ester and

RrzaRakbeyef cendid®) ,CHohlR iGN PAr£ PinEEIeDESt 1 on
phase. The oil phase and thHe aqueous phase were

p(ﬁ):ré's%g%sioffi %%obkgsftdnlf"ii BHAMchBn? i rRIRFHNE @WolRCto 5°C.

m nutes, sterilized at 145C for 4 séconds in a

fige BeAi auio uah ol ol o sl oumabi

gg\f\—(gngga’tfgg?%?gnua%%?i ;Iﬁu ﬁnﬁ&%%&‘éz £08sed according

préssure o en 1mediately cooled to

16 518, Lo A WMo DB avor anc
SHS0R. oRLE TSR W pt g i {Pap religpitity in the
BELR, 45 SRR LS T AL OR) B vere
R G e B R B Bl e frins o
aore, Results are  summrized g, Tabl &2, JPE oy
summarized in Table 2. The oil-and-fat content and the

S2L-type triglyceride content of the emulsion of Example 3

are shown as a graph in Fig.l.

Example 4

To a mixture of 9 parts of a palm medium melting point
fraction (melting point 34°C), 8 parts of a hardened
coconut oil, 4 parts of a rapeseed-palm mixed hardened oil,
4 parts of the S82L-containied oil-and-fat (2) and 15 parts
of a milk fat were added 0.1 parts of lecithin and 0.05
parts of a glycerin fatty acid ester, mixed and then melted
to cbtain an ¢il phase. 1Intc 54.0 parts of water were
dissolved 5.5 parts of defatted milk powder, 0.15 parts of
a sucrose fatty acid ester and 0.2 parts of sodium citrate

to prepare an aqueous phase. The oil phase and the aqueous
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.q;oduct had a refreﬁp

S2L-type triglyceride content of the enul sion of
Exanple 5 are shown as a graph in Fig.1l. 20 Exanple 6
To a mixture of 3 parts of a pal mnediumnelting point
fraction (nelting point 34C), 3.5 parts of a hardened
coconut oil, 3 parts of a rapeszed-pal m m xed hardened
oil, 25 0.5 parts of the S2L-contaninig oil-and-fat

(1) and 31 24 parts of a mlk fat were added 0.1
parts of lecithin and 0.05 parts of a glycerin fatty

gﬁggee§g§é’ngXQQuQQQfH@%Pbynﬁﬂﬁiiﬂdy(ﬁﬁﬁﬂfhiﬂbmbmixer at
ase. Into 52.7 parts of water were dissolved 5.5

Basts¢@l- def At heded, | ktRoWdaed ak5 B Par tFoPf4 dseconds in a
sucroSe fatty acid ester and 0.2 parts of sodi um

g%g%%eh‘egt%gp%ﬁea%ﬁ%u%W%Mmﬁigﬂ hesi@hd r Phase and

aqueous phase were pre-enulsified by stirring

\%ﬁﬁt%gl ?L &F gﬁ%?e)ég’ﬁ) Fark nt?f)dﬁéﬂ’é&%y stgAt | kZes1 akoGyo

( S1n a direct heating node with an

P A PO eReral s LAl o0 s adsuze of 100
RTE 46 Bheh TARARILERY Mg ier cooting,
SO e 0 SR o [ it SAT bk vacer
SESSLLR, 150 B O S RSO BRb R 03
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eeling in the mout jrgkéegééqgeigability in the mouth of a
foamed product obtained from the emulsion were very good.
The foamed product had a refreshing feeling in the mouth
and a pleasant milk taste. Results are summarized in Table
2. The oil-and-fat content and the S2L-type triglyceride

content of the emulsion of Example 4 are shown as a graph

in Fig.l.

Example 5

Tc a mixture of 9 parts of a palm melting point
fraction (melting point 34°C}, 8 parts of a hardened
coconut oil, 5.5 parts of a rapeseed-palm mixed hardened
oil, 2.5 parts of the S2L-contaning oil-and-fat (1) and 15
parts of a milk fat were added 0.1 parts of lecithin and
0.05 parts of a glycerin fatty acid ester, mixed and then

melted to obtain an oil phase. Into 54.0 parts of water
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the nouth and a pleasant mlk taste. Results are 20
summari zed in Table 2. The oil-and-fat content and the
S2L-type triglyceride content of the enul sion of
Exanple 6 are shown as a graph in Fig.l. Exanple 7 25
To a mxture of 2.5 parts of azpal mnediumnelting 25
point fraction (nelting point 34C), 3 parts of a

har dened coconut oil, 2.5 parts of a rapeseed-palm

m xed hardened oil, 2 parts of the S2L-contai nni ng

Rtlzandstal vEd) 5a8dp3kt sPe HeHatk g Inki Tiatpoveder AdUens
0.1 parts of lecithin and 5 0.05 parts of a glycerin

batty 8¢l d gakebseMesed antildhecdeldird d. 2 giaty &0 sodium
ol | phase. Into 53.0 parts of water were dissolved

2ierhakt ?g?%}ggggﬁ%t et Hdue R asd. 1orhdasis Yhade and the

sucrose cid ester and 0.2 parts of sodi um

GhLEBE bARECRALE BRAURNLS AIRF Gy UG O nghasen 20

ueous phase were pre-emulsified by stirring

%ﬁé%@?xegoggnkge% %Euﬁ%%'f'hd%%%ﬂ;ggé¥&lfﬁéﬁiéfzfﬂSQ@ for 4

or "4 "seconds 1n a direct ating node with an
CReRaRzoElr 8 By AN OO o o tEanion
KEFBREOCERE Ehet iR o Iy e et o Fadpfd by Twaz
S i R N e R
BRSaTA0e RS, SR SRR I ovc.
g\%l#:g%ﬁlglﬁ)l E/léllﬁ{lt },?geiéxrzggl éqm%ﬁ?%%?$%%1 ok?onl?gs pgggg%}ied a foamable
oil-in-water emulsion. The emulsion was assessed according
to the above-described whipping method. The flavor and
taste, the feeling in the mouth, and the meltability in the
mouth of a foamed product obtained from the emulsion were
very good. The foamed product had a refreshing feeling in
the mouth and a pleasant milk taste. Results are
summarized in Table 2. The oil-and-fat content and the

S2L-type triglyceride content of the emulsion of Example 5

are shown as a graph in Fig.l.

Example 6

To a mixture of 3 parts of a palm medium melting point
fraction (melting point 34°C), 3.5 parts of a hardened
coconut oil, 3 parts of a rapeseed-palm mixed hardened oil,

0.5 parts of the S2L-contaninig oil-and-fat (1) and 31
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very good. The foanmed product had a refreshing feeling

in the nmouth and a pleasant mlk taste. Results are
summari zed in Table 2. The oil-and-fat content and the
S2L-type triglyceride content of the emul sion of

Exanple 7 25 are shown as a graph in Fig.l. 26

Exanple 8 To a m xture of 24 parts of a soybean-pal m

m xed hardened oil, 10 parts of a purified coconut

oil, 1 part of 5 the S2L-containig oil-and-fat (1)
?BQt%OoEartﬁugm:%dﬁ|J%fé“ad@@daﬁdfdpQrgsp@ft§e@ith1n and

ecithin, mxed and then nelted to obtain an oi

hase D I
DS gt PSS IG(8 R HEde B enen

e L& ¢ fat tb\{:a%.(i"l d.esief auko: 2 5359f73ﬁgk‘e‘§n of water

citrate pr epar e ‘an ‘aqueous phase. The oi |l phase

Al S L s AT gL Do

145 f 4 d d d .
195 05, S0 £y U EF oDk 18,708 BiLLo2¢ soatum

(h" ufactured b]%aIV\A Kl KAI KOGYO 15 COr

o s bt b e 05 §1Piygphase and the
i s Phngrans Basirshe S50rE By oPEa R T BikhoPe

[y Th | d. .
RS (4F (he b %j%sr%rs‘?%t‘-é%%ﬁ?g%’?iﬁss heh, LReC for ¢
fl d t , the 20 feelij

A A RN X R A

obtalned fromthe enul sjon were ver

Al t houg
RRRARA SV TERF abt 671 -G PR e DN enf HUEAPGHERE by TWAT
KIKAI KOGYO CO.,LTD), homogenized at a homogenization

pressure of 100 Kg/cmz, and then immediately cooled to 5°C.
After cooling, aging for about 24 hours afforded a foamable
oll-in-water emulsion. The emulsion was assessed according
to the above-described whipping method. The flavor and
taste, the feeling in the mouth, and the meltability in the
mouth of a foamed product obtained from the emulsion were
very good. The foamed product had a refreshing feeling in
the mouth and a pleasant milk taste. Results are
summarized in Table 2. The oil-and-fat content and the
S2L-type triglyceride content of the emulsion of Example 6

are shown as a graph in Fig.l.

Example 7

To a mixture of 2.5 parts of a palm medium melting
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45% a foaned product obtained fromthe enul sion was
not sticky and had a refreshing feeling in the nouth.
Results 25 are sunmarized in Table 2. The oil-and-fat
content and the 27 S2L-type triglyceride content of
the emul sion of Exanple 8 arezshown as a graph in
Fig.l. Table 2 shows the results of Exanples 1 to 8.
528 m M1 ~nNNCM1IN1Il .-11 CD.-1 MO OO
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glﬂ,IZOQSE%sNd@ tﬂ%fSéLiaJﬁﬂif%nlﬂbroflﬁénd—fat (1) and 31
parts of a milk fat were added 0.1 parts of lecithin and
0.05 parts of a glycerin fatty acid ester, mixed and then
melted to obtain an oil phase. Into 53.0 parts of water
were dissolved 5.5 parts of defatted milk powder, 0.15
parts of a sucrose fatty acid ester and 0.2 parts of sodium
citrate to prepare an aqueous phase. The oil phase and the
aqueous phase were pre-emulsified by stirring with a
homomixer at 65°C for 30 minutes, sterilized at 145°C for 4
seconds in a direct heating mode with an ultrahigh
temperature sterilization apparatus (manufactured by IWAI
KIKAI KOGYO CO.,LTD}, homogenized at a homogenization
pressure of 100 Kg/cm®, and then immediately cooled to 5°C.
After cooling, aging for about 24 hours afforded a foamable
oil-in-water emulsion. The emulsion was assessed according
to the above-described whipping method. The flavor and
taste, the feeling in the mouth, and the meltability in the
mouth of a foamed product obtained from the emulsion were
very good. The foamed product had a refreshing feeling in
the mouth and a pleasant milk taste. Results are
summarized in Table 2. The oil-and-fat content and the
S2L-type triglyceride content of the emulsion of Example 7

are shown as a graph in Fig.l.
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To a mixture of 24 parts of a soybean-palm mixed
hardened oil, 10 parts of a purified coconut oil, 1 part of
the S2L-containig oil-and-fat (1) and 10 parts of a milk
fat was added 0.3 parts of lecithin, mixed and then melted
to obtain an oil phase. Into 48.9 parts of water were
dissolved 5.5 parts of defatted milk powder, 0.15 parts of
a sucrose fatty acid ester and 0.2 parts of sodium citrate
to prepare an agueous phase. The oil phase and the aqueous
phase were pre-emulsified by stirring with a homomixer at
65°C for 30 minutes, sterilized at 145°C for 4 seconds in a
direct heating mode with an ultrahigh temperature
sterilization apparatus (manufactured by IWAI KIKAI KOGYO
CO.,LTD), homogenized at a homogenization pressure of 100
Kg/cm?, and then immediately cooled to 5°C. After cooling,
aging for about 24 hours afforded a foamable oil-in-water
emulsion. The emulsion was assessed according to the
above-described whipping method. The flavor and taste, the
feeling in the mouth, and the meltability in the mouth of a
foamed product obtained from the emulsion were very good.
Although the emulsion had an oil-and-fat content as high as
45%, a foamed product obtained from the emulsion was not
sticky and had a refreshing feeling in the mouth. Results

are summarized in Table 2. The oil-and-fat content and the
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[:+[uE > 29 Conparative Exanple 1 To 15 parts of a
pal m medi um nel ting point fraction (nelting point
34C) were added 0.2 parts of lecithin and 0.1 parts
of a glycerin fatty acid ester, mxed and then 5
nelted to obtain an oil phase. Into 68.9 parts of
water were dissolved 5.5 parts of defatted mlk
powder, 10 parts of dextrin, 0.1 parts of a sucrose
fatty acid ester and 0.2 parts of sodiumcitrate to
prepare an aqueous phase. The



oi | phase and the aqueous phase were pre-enulsified by
10 stirring with a honom xer at 65C for 30 m nutes,
sterilized at 145C for 4 seconds in a direct heating
node w th an ultrahigh tenperature sterilization
apparatus (manufactured by2BWAI Kl KAl KOGYO CO., LTD),
honogeni zed at a honogeni zati on pressure of 100
Kg/cn2, and then 15 immediately cooled to 5C.. After

cooling, aging for about 24 hours afforded a foamahle
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G: Good

VG: Very Good,
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10 The oil phase and the aqueous phase were

pre-enmul sified by stirring with a honom xer at 65C
for 30 mnutes, sterilized at 145C for 4 seconds in a
direct heating node wth an ultrahigh tenperature
sterilization apparatus (nmegyfactured by |WAI KI KAl
KOGYO CO., LTD), honbgeni zed at 15 a honobgeni zati on
pressure of 100 Kg/cn2, and then inmediately cool ed
to 5C. After cooling, aging for about 24 hours

ﬁﬁ&ékg{f%g egmRle ai | -in-water emul sion. The
sion was assessed accordlng to the above-descri bed

V\’h' ppi reethad. o Tc{ﬁ 4! r@lﬁﬁ RO bAsheL L hg f)@ﬁhtngrbﬁtlon

the 2 nDut and tability in the frouth of a

foaﬁm\%; PR ned Lromahen eauLsien Wer geketkin and

shape- retalna y and wat er

I t Cof . the f d
A8 2 6 2Py 7 B e
e %m% B SIS B e

a graph in Fig.l. Cbnparat|ve Exa lg a m xtur g N
SO BRSPS St (FARH P LR RESPOMALK BOPHSC| g Pazts
(melting point 34C), 16.5 parts of a _purified coconut 5
sifl degiorigar t&- bfpartapebcRdSPEFAFfi kel tHapGéfegstem and 0.
and 7 parts of the S2L-containig oil-and-fat (1) was
auoets 0ofl padiwnofiteete hta, PrERaUCaRl BAERONSE| PE@SEo The
obtain an oil phase. Into 58 9 parts of water were 10
ch iS5 b tvaeske Sardd peiné saghedes aphadenivekeppugeenud s3 figd vy
of a sucrose fatty acid ester and 0.2 parts of sodium
cdfi®tEndg owith a homomixer at 65°C for 30 minutes,
sterilized at 145°C for 4 seconds in a direct heating mode
with an ultrahigh temperature sterilization apparatus
(manufactured by IWAI KIKAI KOGYO CO.,LTD), homogenized at
a homogenization pressure of 100 Kg/cm?, and then
immediately cooled to 5°C. After cooling, aging for about
24 hours afforded a foamable oil-in-water emulsicn. The
emulsion was assessed according to the above-described
whipping method. The flavor and taste of a focamed product
obtained from the emulsion were very good. However the
feeling in the mouth and the meltability in the mouth of
the foamed product were not good. Results are summarized
in Table 3. The oil-and-fat content and the SZL-type

triglyceride content of the emulsion of Comparative Example

1 are shown as a graph in Fig.1l.
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prepare an aqueous phase. The oil phase and the
aqueous phase were pre-enulsified by stirring with a
honom xer at 65C for 30 mnutes, sterilized at 145C
for 4 seconds in a 15 direct heating node with an

ul trahi gh tenperature sterikgpzati on apparatus
(manufactured by 1WAl KI KAl KOGYO CO,LTD),

honogeni zed at a honogeni zati on pressure of 100

Kg/ cn2, and then i mredi ately cooled to 5C. After

eRfllaRat i va0iMiGnile @bout 24 hours afforded a foamable
oil-in-water 20 enul sion. The enmul si on was assessed

accor difng 1 il e aoviey gescrd bedl ahp oD nEesBLRORe 1Thag

flavor and taste and the neltability in the nouth of

gof'%ac a@t‘l%%ﬁ(ﬁ%ieﬁ%oﬂ@%w@) egul SEOBaYRECO¥ER e S2L-

00d. wever, g In the nouth of the foaned
RID uct.mas.ﬁggv - n % %@58[55 4t€s of lecithin
SHParitAed I Féﬁc}?% %)egsg%) ?a% At content 33" and
theifb;t e triglyceride conte of .the si gn d
A8¥hdt i%t@aﬁ‘ﬁl% g%?%”s%o%#%% %Cglg‘?a%%g}é%'ﬁ gXI%]z:1 an
Conparative Example 4 5 To a m xture o g.S arts _of a
Harede msd (&t driutoRf 30 30 p%’rlrsp%‘?s‘é’ra 8 8e8-gpgl parts of
m xed hardened oil, 0.5 parts of _the_S2L- ontratgi n% 10
cNatemdgre dussAEB 15 pgrl?érB? af nfirkatEsl Welk ReyEET
0.1 parts of lecithin and 0.05 parts of a gl t3écerin
frants axf dlessten,  xbdPakst AEnanEPEEASEo fabTYi ACLE ester
an oil phase. Into 53.0 parts of water were dissolved
Gl (at tmaofs def asodbumi tktpotideto Drepaggr 8§ gaugous phase.
sucrose fatty acid ester and 0.2 parts of sodium
CTHa ad¥l tghasepai® tl@ agqueous phase. WwEhe pire—phadeified by
and the aqueous phase were
stirring with a homomixer at 65°C for 30 minutes,
sterilized at 145°C for 4 seconds in a direct heating mode
with an ultrahigh temperature sterilization apparatus
(manufactured by IWAI KIKAI KOGYC CO.,LTD), homogenized at
a homogenization pressure of 100 Kg/cm?, and then
immediately cooled to 5°C. After cooling, aging for about
24 hours afforded a foamable oil-in-water emulsion. The
emulsion was assessed according to the above-described
whipping method. The flavor and taste, the feeling in the
mouth, and the meltability in the mouth of a foamed product
obtained from the emulsion were very good. However, the
shape-retainability and water release at 15°C of the foamed
product were not good. Results are summarized in Table 3.

The oil-and-fat content and the S2L-type triglyceride

content of the emulsion of Comparative Example 2 are shown
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pre-emul sified by stirring with a honom xer at 65C for
30 15 mnutes, sterilized at 145C for 4 seconds in a
direct heating node with an ultrahigh tenperature
sterilization apparatus (manufactured by |WAI KIKAI
KOGYO CO., LTD), honogeni zedzat a honogeni zati on
pressure of 100 Kg/cnR2, and then imedi ately cool ed
to 5C. After cooling, aging for 20 about 24 hours
afforded a foamable oil-in-water enulsion. The

gaubspeRpwAs nagaessed according to t he above-descri bed
whi ppi'ng nethod The flavor and taste and the

neltability in the nouth of a foaned product obtained
fron1the emul sion were very good. However, the

?PaQ%quet@%lﬁgtJ1§ﬁ the 25 foaned product was not

ng an good. Results 33 are summarized in

I?ngg-?ée The Q; il 'andf fe?tq cont € 1% a?(:'[g L? medfum! ¥88ting point

e enu mpar ati ve

nple 4 ar shomn as a F aratl
E 2ipions Hrf@%ﬁﬂwﬁ@%f%ﬁ%arf% %gp%.rgsygg “BAFif Ted
m xed hardened oil, 10.5 parts of a fled C q
SOCOMYS Otglar (- DPAHES D -2 BT HELOPP] %n’alf“ég Eifdene
and 10 parts of a mlk fat was added 0,3 parts of
oddi ich,7 Hawd i therSAb-aebtainie sblapRdahab (1) was
phase. Into 48.9 parts of water were dissolved 5.5
paides 6f. ldefeattte b fri 1&e Powter , mbxad apdr fhepfmglted to
sucrose fatty acid ester and 0.2 parts of sodi um

citttraditre &ro qirleetrasan aglebus>phsearTheodi WaphRaswedrd

the aqueous phase were pre-emrmulsified by stirring

i itds ol vidl Mo npaeets ab £ 65€F ot ed0mid kupewdest ePi.Bi pedts of a
at 145C for 4

sucrose fatty acid ester and 0.2 parts of sodium citrate to
prepare an agueous phase. The oil phase and the aqueous
phase were pre-emulsified by stirring with a homomixer at
65°C for 30 minutes, sterilized at 145°C for 4 seconds in a
direct heating mode with an ultrahigh temperature
sterilization apparatus (manufactured by IWAI KIKAI KOGYO
CO.,LTD), homogenized at a homogenization pressure of 100
Kg/cn@, and then immediately cooled to 5°C. After cooling,
aging for about 24 hours afforded a foamable oil-in-water
emulsion. The emulsion was assessed accerding to the
above-described whipping method. The flavor and taste and
the meltability in the mouth of a foamed product obtained
from the emulsion were very good. However, the feeling in

the mouth of the foamed product was heavy and not good.

Results are summarized in Table 3. The oil-and-fat content
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seconds in a direct heating node with an ul trahigh
tenperature sterilization apparatus (manufactured by

I WAl KI KAl KOGYO CO., LTD), honogeni zed at a
honogeni zati on pressure of 100 Kg/cnR, and then

i medi ately cooled to 5C. 205After cooling, aging for
about 24 hours afforded a foanmnable oil-in-water

enmul sion. The emul sion was assessed according to the
above-descri bed whi ppi ng net hod. The flavor and taste

%%% k@%'%%ﬂiﬁg d trd 1 JOer MU Do Qf e Rt f QRMBHe PEAAYS  On of

obtai ned fromthe enmu’si on were very good. However,

‘#gfnpg}af&% ft%ﬁr@féﬂ% @%% hs 98 hg% ; gﬁggggfg;mug-&gw@%

refres g and n good.
summari zed in Table 3. The oil-and-fat content and
the S2L-type triglyceride content of the enul sion of
Conpar ative Exanple 5 are shown as a graph in Fig.l.
& Y& & €6 To a mixture of 18 parts of a
soybean- pal m m xed hardened oil

8 parts of a i1, 3
puri f i & ESHHTDIPE @ pariLtdfoft AeN3SPERGAL SRFRGUT ©11-
oil-and-fat (1) and 10 parts of a m |k 10 fat was
B PR pararevied e ini Rixedxkardagednes lnefr adragss of
obtain an oil phase. Into 48.9 parts of water were _
dites d2led-dn t5aping sobi-aedafated (W | Angoddlepargs1sf a milk
parts of a sucrose fatty acid ester and 0.2 parts of
siedi W tadded @ ol prapas ecfinlaquebis phdsé.0Phpasitls of a
phase and the aqueous 15 phase were pre-enulsified by
sfliyderign Widthc @ dhotdndxesr atmiK6€ &nd Bbeni neflésd to obtain
sterilized at 145C for 4 seconds in a
an oil phase. Into 53.0 parts of water were dissolved 5.5
parts of defatted milk powder, 0.15 parts of a sucrose
fatty acid ester and 0.2 parts of sodium citrate to prepare
an aqueous phase. The o0il phase and the agueous phase were
pre-emulsified by stirring with a homomixer at 65°C for 30
minutes, sterilized at 145°C for 4 seconds in a direct
heating mode with an ultrahigh temperature sterilization
apparatus (manufactured by IWAI KIKAI KOGYO CO.,LTD),
homogenized at a homogenization pressure of 100 Kg/cm?, and
then immediately cooled to 5°C. After cooling, aging for
about 24 hours afforded a foamable oil-in-water emulsion.
The emulsion was assessed according to the above-described
whipping method. The flavor and taste and the meltability
in the mouth of a foamed product obtained from the emulsion

were very good. However, the feeling in the mouth of the

foamed product was not refreshing and not good. Results
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di rect heating node with an ultrahigh tenperature
sterilization apparatus (manufactured by | WAl KI KAI
KOGYO CO.,LTD), honpgeni zed at a honobgeni zati on
pressure of 100 20 Kg/cnR, and then i medi ately cool ed
to 5C. After cooling, agingshor about 24 hours
afforded a foanmable oil-in- mater emul si on. The
enmul si on was assessed according to the

above-descri bed whi ppi ng net hod. The flavor and taste

and  dhend®l 1aPidd thap e the e hoof -anfioaredcpheduet and the
obtalned 25 fromthe enul sion were very good. However,

f foth q
e taild noté‘lg%cgedriél% ot b 01 ok henboanRd spbAduE! was

heavy ts are sumari zed in Table

:%oﬁﬂg%é%lv O@t§€% sﬁgg tgg §2#rgé§ in Fig.l

triglyceride con e“enul'sion’o mpar at 've

Exanple 6 are shomn as a graph in Fig.l. 5 Table 3

shoms the results of Conparative Exanples 1 to 6. 36
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' LOTb a mixture of 24 parts of a soybean-palm mixed

hardened oil, 10.5 parts of a purified coconut oil, 0.5
parts of the S2L-contaning oil-and-fat (1) and 10 parts of
a milk fat was added 0.3 parts of lecithin, mixed and then
melted to obtain an oil phase. 1Into 48.9 parts of water
were dissolved 5.5 parts of defatted milk powder, 0.15
parts of a sucrose fatty acid ester and 0.2 parts of sodium
citrate to prepare an agueous phase. The oil phase and the
aqueous phase were pre-emulsified by stirring with a
homomixer at 65°C for 30 minutes, sterilized at 145°C for 4
seconds in a direct heating mode with an ultrahigh
temperature sterilization apparatus (manufactured by IWAI
KIKAI KOGYO CO.,LTD), homcgenized at a homogenization
pressure of 100 Kg/cm?, and then immediately cooled to 5°C.
After cooling, aging for about 24 hours afforded a foamable
oil-in-water emulsion. The emulsion was assessed according
to the above-described whipping method. The flavor and
taste and the meltability in the mouth of a foamed product
obtained from the emulsion were very good. However, the

feeling in the mouth of the foamed product was not
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refreshing and not good. Results are summarized in Table 3.

The cil-and-fat content and the S2L-type triglyceride
content of the emulsion of Comparative Example 5 are shown

as a graph in Fig.l.

Comparative Example 6

To a mixture of 18 parts of a soybean-palm mixed
hardened oil, 8 parts of a purified coconut oil, 9 parts of
the S2L-contaning oil-and-~fat (1) and 10 parts of a milk
fat was added 0.3 parts of lecithin, mixed and then melted
to obtain an oil phase. 1Into 48.9% parts of water were
dissolved 5.5 parts of defatted milk powder, 0.15 parts of
a sucrose fatty acid ester and 0.2 parts of sodium citrate
to prepare an aqueous phase. The ©0il phase and the aquecus
phase were pre-emulsified by stirring with a homomixer at
65°C for 30 minutes, sterilized at 145°C for 4 seconds in a
direct heating mode with an ultrahigh temperature
sterilization apparatus (manufactured by IWAI KIKAI KOGYO
CO.,LTD), homogenized at a homogenization pressure of 100
Kg/cm?, and then immediately cooled to 5°C. After cooling,
aging for about 24 hours afforded a foamable oil-in-water
emulsicon. The emulsion was assessed according to the
above-described whipping method. The flaver and taste and
the meltability in the mouth of a foamed product obtained

from the emulsion were very good. However, the feeling in
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the mouth of the foamed product was heavy and not good.
Results are summarized in Table 3. The oil-and-fat content
and the 52L-type triglyceride content of the emulsion of

Comparative Example 6 are shown as a graph in Fig.l.

Table 3 shows the results of Comparative Examples 1 to
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U s4 3: TU[~I~ > 37 Industrial applicability The
present invention relates to a formable oil-in- water
enmul si on whi ch has an excellent feeling in the nouth,

exeRlidentaineldAbidddn i¢y, the nouth, and an excel | ent
flavor 5 and taste when't is mhlpped and al so which

has high ﬁ@géi@@rﬁ@rﬁiéﬁyr@ﬂéjté\g'%' R9rRERRBALY 0i1-in-
Bri ef Descrlptlon of Drawings Fig.]. shows oil-and-fat

9%'11 xﬁ%@oﬁ‘?%ﬂﬂcﬁ? h%% éﬁ%&f&éﬁi f@QEEEP iR 8fe mouth,

at corrponent oana

%')Jce'lrlevfﬁ.t %[eletfg‘ﬂ Jtoﬂfn quéo% 1@ oéhdaQHW%ﬂ:elleng flavor

conponent a non- T "wat er erein
X r{d s e Ga Ry °lf t‘gh a;?ﬂ%é aLl&S”BﬁESHt hal hogn
S 55 wat'er s on ercen
S2L -t yv.pe tr| Iy rides | t he. 0|I and fat conponent)
STV Y i g F6f at Jo%%%‘?%:pf%&eigys X S 45, and
10 (B) 8/900x(X—45)2+0 8 < Y < 8/900x( X-45) 2+8,
mherein S neans stearic acid or palmtic acid, L

o AR e etiedie © o

E'J.g.l shows oil-and-fat content, and S2L-type

triglyceride content in an oil-and-fat component.
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emulsion is 0.4 to 2.4% 15 2. The foamabl e

oil-in-water emul sion according to claim 1, mhereln

the SFC of the oil-and-fat conmponent falls wthin the
range of 50 to 95 at 10C. 20 3. The foanmbl e

oi | -in-water enulsion accordinggto claim 1, wherein
the S2L-type triglyceride is derived fromthe

oi | -and-fat containing 40% or nore of S2L-type
triglycerides.

CLAMS

1. A foamable oil-in-water emulsion comprising an oil-
and-fat component, a non-fat milk solid and water, wherein
X (the percentage of the oil-and-fat component in the oil-
in-water emulsion) and Y (the percentage of SZL-type
triglycerides in the oil—and—fat'componént) have the
fellowing relationship:

() 10 £ X £ 45, and

(B) 8/900x(X-45)%+0.8 < Y < 8/900x(X-45)2+8,

wherein S means stearic acid or palmitic acid,

L means linoleic acid, and

the amount of S2L-type triglycerides in the oil-in-water

emulsion is 0.4 to 2.4%.

2. The foamable oil-in-water emulsion according to claim
1, wherein the SFC of the oil-and-fat component falls
within the range of 50 to 95 at 10°C.

3. The foamable ocil-in-water emulsion according to élaim
1, wherein the S2L-type triglyceride is derived from the
oil-and-fat containing 40% or more of S2L-type

triglycerides.



