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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 enul sion is whipped
to obtain whipped cream). Mré specifically, the
present invention relates to a foamable oil-in-water
emul si on whi ch has an excellent feeling in the nouth,
excellent 10 neltability in the nouth, and an
excel | ent fl| avoFOaAMABLES O LiNeWATER EMMASISRM, and

al so which has high emulsion stability and whi ppi ng
property. Background Art 15 Conventionally starch, an
emul sifier, a viscous polysaccharide, cellul ose or
tThecHr tken Wi @lsed for inproving the feeling in the
mouth and neltability in the nouth of whipped cream
Howeverhe aikddron dvent sogere baoeint t of a sSfasmablanoil-in-
emul sifier, a viscous polysaccharide 20 or cellul ose

was dieedad $imrohisdd @s sd gndppLegtof egl tagei 6r the like, or
mouth or significant neltability in the nouth. For

e rRas N, sddteef d1ev@rc ke t 864 £d 0émsl 8L 6h, i8&nwhipped to
enul sifier, a viscous polysaccharide or cellul ose

ideelin WHipswes-ddig) . f e@didgspéci hecaDUY ) 8RE present
nmeltability in the nouth of 25 whi pped cream and

titfon tMdPRad £ELam hay i £Qahdie] des] I eh2wate £XERLLENEN which
flavor and taste could not be obtained. The

has an excellent feeling in the mouth, excellent
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, cellulose 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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pat ent docunent 1 discloses use of pullulan and

~cellulose. The patent docunment 2 discloses use of

gelatin and carrageenan. The present inventors focus

on oils and fats, 5 and find that a foanmabl e

oi l -in-water emul sion having a8 excellent feeling in

the nouth, excellent neltability in the nouth, and an
excel l ent flavor and taste when it is whipped can be

provi ded by using a specific amunt of a specific
aicallikiatfiavéheandngesoé @ospécndtcbei bbhainédt 10he
content. The oil-and-fat conponent used in the present
ipatssrt cdoaomgit sesdiSRtléype tse gbfcpulitlesafwhrdecrlulose.
means stearic acid and palmtic acid, and L neans

|'THe0 | e e 1E | @ cumdiint S2 kilhslc Dbs o | uaadefayetatrpanent i s

used in the patent docunent 3 and the patent docunent

da Howgy@ian he T nBredénpronvedesonst baoabl en oils and fats,
oi | -in-wat er enul sion having excellent enulsion

srabi tidy e €ha CAGaligb i PPBAihAwabeeXéhalBliyn BROLhg an
time, and the latter provides an oil-in-water

et S Dih hapd &0i 8 F 1 AVele aRgut RSt 8xPECUEHBI mbDtability in
chocol ate. Both of the patent docunment 3 and the

P E Mo POEUNBR 4 20w dEBLehberUseopf aSdLth¥Be when it is

triglycerides in |arger anmounts than that used in the

RIESSM G | Wb d OFr o@D d NSy USEHng aADEPECE $1BOEmBENt of a
small” as used in the present invention. Further, the

Rt & £ QOCHITENLn 3- AR lﬁetﬂétFQﬁgQOSE”EnEPQCQQiCSQEl—and—fat

di'scl ose an enul si on capabl e of providi ng whi ppe

%%ﬁ?g%l i?3f$%9?ﬁgs$n%—f§€lé&ﬂp&ﬂeﬁ@euggHtEn the present
invention comprises S2L-type triglycerides (wherein S means
stearic acid and palmitic acid, and 1 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
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nmouth and flavor and taste as attained by the present

i nvention. a Patent document 1: JP-A 7-236443 5

Pat ent docunent 2: JP-A 5-000063 Patent docunent 3:
JP-A 6-98678 Patent docunent 4: JP-A 5-30911

Di scl osure of the invention 103Problens to be sol ved
by the invention An objective of the present invention
is to provide a foanable oil-in-water enulsion which
has an excellent feeling in the nouth, excellent
medutdbidnd yflawveheambut dst anals aat eateedieny thavpreamdt
taste when it is whipped, and 15 al so which has high
emitezitmiorst abi | ity and whi pping property. Means for
Sol ving the Problens The present inventors intensively
studied and, as a 20 result, attained the objective
of the present invention by adding a specific anount,
e rspeiddusait y1 a skl 7apens3 of a specific oi

and fat, S2L-type triglycerides into an oil-and-fat

coaite o dlepentli ng P-4 he-odbeemd-fat content in an
oil-in-water enmulsion, resulting in conpletion of the

25 teres efdcinierent 3 ongpJhesfogstgaspect of the present
IV 4 Ainvention is a foamable oil-in-water enul sion

S id¥@hkent 4: JP-A 5-30911

Disclosure of the invention
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
also which has high emulsion stability and whipping

property.

Means for Solving the Problems

The present inventors intensively studied and, as a
result, attained the objective of the present invention by
adding a specific amount, more speciﬁically 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

present invention. The first aspect of the present
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oi | -and-fat conponent, a non-fat mlk solid and water,

in which the content of S2L-type triglycerides

(wherein S neans stearic acid and palmtic acid and L
means linoleic 5 acid) in the oil-and-fat conponent is

0.8 to 18% The second aspect 4of the present

invention is the foamable oil- in-water emnulsion:
according to the first aspect, wherein the content of
S2L-type triglycerides in the oil-and-fat conmponent
iisvarediler idan BB - db) 2iB-yaber eemuXsi6n comprising an
represents the percentage of the oil-and-fat conponent

igL 1tdtRi-oidt | do@desn € TUd shem- Bael il ksswdibi antiheater, in
range of 10 to 45). The third aspect of the present

iWwHARIH 1101k i Sodtent foRMEDL et phé - t P1 By Cer LBES(WRerein S
according to the first or the second aspect, wherein

e Gidathe £idd angd f@d 1 bt conpengnandall fevhshibnoleic
the range of 50 to 95 at 10C. Effect of the invention

RESQNdi 1 e thEr Paeserit i & Iﬁ[i&t)h@ﬂt asfoapabbe1gkl - i Mhe
wat er emul si on having an excellent feeling in the

MUuidhg 2sgadd | Sl @nd YpAe s&ht eshi-agt {88! 150th8 Ebemable oil-
nout h, excellent neltability in the nouth and an

f?ﬁﬁuééaﬁ éﬂ&@gﬂc@ngc&@§&§n?W@Snthé Esr¥bi ppBdctangherein

also havi ng high enmul sion stability and mhlpplng

Out fcﬁl Ve &R0 be é’i‘ﬁytgﬁéi ¥3§gﬁgéérmgs FRrtRar bYhDEnd-fat

e Invention 5 oamabl e ol | -i n-wat er
%ﬂ#&ﬁhﬁ%%og%égﬁﬁ SﬁéE”%%aﬁ'B/QUSQQXOESS é”‘whereln X

Oﬂéopzaé‘sderf@é %M@Fé‘énté‘gé‘ogfféﬁe”bﬂ §Hh'—§af’;‘”éofﬁ%ﬁént in

the ocil-in-water emulsion and falls within the range of 10
to 45). The third aspect of the present invention is the
foamable cil-in-water emulsion accdrding to the first or
the second aspect, wherein the SFC of the oil-and-fat

component falls within the range of 50 to 95 at 10°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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isin a flowable state, and also called "creamfor 5

whi ppi ng". Wien the foamable oil-in-water enulsion is
stirred using a whisk or a mxer for whipping so that

air can be incorporated in the enmulsion, it becones a
foamed state which is referred to as so-called

"whi pped creanf or "whip creamt. 10 The foanmabl e

oi | -in-water emnulsion of the present invention is an

oi |l -in-water enul sion conprising an oil- and-fat

conporigre  feampnld avihtik-wated emdl smoerofwhbeepnesent
the content of S2L-type triglycerides (wherein S
repregseins 1H o eatl cimevat &t emubalont woiaki doRpransds an
L represents linoleic acid) in the oil-and-fat
conparehifdts asnsomeht asa Wol-fat 1824 ansol pdedrdabhyer and
the percentage (Y% of S2L-type triglycerides in the

did -ianck fatowalnponetdte s smadl dksotdabled "cream for

Y=8/ 900x( X- 45) 2+8 and | arger than Y=8/900x( X-45) 2+0. 8,

2 wheireg 'h, X Wiegs esient Sodiheb per ceht hgewatethémulsion is

oil -and-fat conponent in the oil-in-water enul sion

ad rh=er Xy e s k her aaninke Of £&2LwhyPPing so that air
triglycerides is smaller, the effect of use of

An e ridd P yELt édledn bEEONBHL DODER, WiENbéBEme8MRUBbamed
of S2L-type triglycerides is larger, the foamability _
Zr pfe e @ |14 NrdBd BFe @M SaONsbScHEL 881 OFRL Bfedl BEeam™ or
shape air 6 retainability of a product obtained by

WRiHIH narddigr oi | -in- water enulsion is deteriorated,

or the feeling in the nouth a of the product.

The foamable oil-in-water emulsion of the present
invention is an oil-in-water emulsion comprising an oil-
and-fat component, a non-fat milk solid aﬁd water, wherein
the content of S2L-type triglycerides (wherein S represents
stearic acid St or palmitic acid P, and L represents
lincleic acid} in the vcil-and-fat component is as small as
0.8 to 18% and, preferably, the percentage (Y%) of S2L-type
triglycerides in the oil-and-fat component is smaller than
Y=8/900x(X-45)%+8 and larger than Y=8/900x{X-45)°+0.8,
wherein X represents the percentage of the oil—andmfat.
component in the oil-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 deteriocrated, the shape-
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The S2L-type triglycerides as used in-the present 5
invention include SSL in which L is bound to the

a-position, SLS in which L is bound to the

a-position, and a m xture thereof, wherein Sis a

saturated fatty acid of steari® acid St or palmtic

acid P, and L is a polyunsaturated fatty acid of

linoleic acid, and preferred is SLSin which 10 L is

bound to the R position. The amount (Y) of S2L-type

trel tr yroedy i digtsy | of expesdect dytaimedsby WhpipphegetheYeil-in-
represents the anount of St2L- type triglycerides and

YW treap reeseld sont hies adeowsnt i ef aR2d, tgpetherfgéytegi tlesthe mouth
15 The S2L-type triglyceride is obtained by
tofandest@roduenat i on of an oil-and-fat containing a

| arge anount of linoleic acid, for exanple, safflower

oi I, munf3dzwetymd | troPlycotides apesesddoih dhespybsant

oil, inter 20 alia, safflower oil or sunflower oil

Wirtdera: St Uit Bgdd agdly imoiki istBal Coaehd 86 pAkNtpesition,
acid)-rich ester or a fatty acid according to a known
rtdioch il drovedi Hybdipgtt ONetié OP-pbéi PLELSSANY. a mixture
Alternatively, it is preferable to use an S2L 25

GHE R I O vdral-4 als CONd Rt ke S2EatyPeacid of stearic
triglycerides in 7 t high concentration, preferably

| B CPNCONtEREh 0N OF 2 4H0F0 ) aMBT . 1 Whh Chol puabbeipgled

by fractionation of an oil-and-fat a containing a

| a8, ai@uto o1 SedrdyPead1h 0l ¥68THHEBPHEN 88 SLS in which
L is bound to the pB-position.

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

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 Qil,
sunflower oil, corn o0il, rapeseed o0il or soybean oil, inter
alia, safflower c©il or sunflower c¢il 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




10

15

20

25

cottonseed oil. 5 In the present invention, the
S2L-type triglyceride is wused as an additive. The
anount added of S2L-type triglycerides is
approximately a few %or |lower, preferably 0.4 to
4.0% nore preferably 0.4 to 375% nost preferably
0.4 to 3.0% of the whole foamable oil-in-water

emul sion. 10 The anpunt added of S2L-type
triglycerides, however, varies within the range of

thiegpef srerd aigea £ X048, obréherably andafabneenpeaenbni Bf 40% or
the foamable oil-in-water enmul sion (hereinafter

meded f aghidh ass "Gbtapnedfey £PAEELDbN&XYDN) of hh 8houkdd-fat
be appreciated that, as described above, it is 15

sfesabl gy thatatdhe pREGEPt 338N vBE §2kgly@§r1des such as
triglycerides in the oil-and-fat conponent is snalle _

tdhae o 00X X- 45) 2+8 and | arger than
Y=8/900x( X-45) 2+0. 8, wherein X represents the

percenfﬁg@h@f 1889t | 1 AP&AE 8bn CgﬂpogQﬂLtyBetE%lglycerlde is
il-in-water enuIS|on and 10<=X<=45." 20 As

\?#ec%y P8 44 1 QhyLe1+des. rhe SehaiRA! %&8&.8 8 |52§ngyf)@t

contains S2L-type triglycerides in high

fﬁpf i&5%'§sp%§£§$99$¥tg§ d Ebwi8 BLeigfable ggferably

o Of nore L-type rlg yceri des” cont i

& g%a Sk Ll SB0at ataboPONE L 2ssger it be@Foraniy
200434y coRtent 601 BLhe. (ol eu0ll e bl cion.

mater enul ST on o réesen |nven fon’1's

pref er Al v, 4840 4334 3¢ °sPLeL§paPLYi 12, b0- 43k, WSllever,

varies 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=8/900x (X-45)%+B and larger than Y=8/900% (X-45)2+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 oil-and-fat component are derived from the SZL-

containing oil-and-fat.
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5 oil-and-fat content exceeds the upper limt, the

foamable oil-in-water enmulsion is easily plasticized.
When the oil- and-fat content is below the | ower
limt, the foamability of the foamable oil-in-water

emul sion and the shape- retainé&bility of a product
obt ai ned by whi pping the 10 foanable oil-in-water

emul sion tend to be deteriorated. The content (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 the oil -and-fat

conporigrg ciditam-{2€)comt e (X%} i hinwaher feamalslencis-in-
in 15 the range of 10 to 45% It is preferable that Y%

v t esmadndrs 1dvann Y= O Odixé se b ) iBentboe pseferabl y5%,

smal l er than Y=1/160x( X-45)2+8. The above equati ons

mestdredl ¢ e cont4%, ahofRlptyperabIy gl ycesi 486, i NWhen the
the whole oil-and-fat conponent is small, 20 and al so

rEAr& i dat heordnt Ydecdedg! yeerusiee 0niwDt, | 8h8i ghamable
in an enul sion having an oil-and-fat content as | ow as

10 1t-a ri30Patand drgul K6 N ANe £91U] $i PTaHeVeEDNPe@N When the oil-
oil -and-fat content as high as 30 to 45% al t hough t he

SHAHE ot ty Gied 1Kle] SeNEiedt ) dige MBI t A5t Nbepo XHabs1ity
| arger than Y=8/900x(X-45)2+8, the 9 foamability of

Jre el il ey i i L Ol £ e ANl B4 5 SPNARAT tn@Nsh b Pe-
shape-retainability of a product obtained by whipping

tRA HMEEST0R havd N 4y ekd - 4ds { g COPLERipBI £y the
deteriorated,” and a product obtai ned %@ MM|%%|ng the 5
B RAVINith il O1 din@f e §2t e SR €9 pDage Be PESMY L eq.

The content (Y%) of S2L-type triglycerides in the oil-
and-fat component is smaller than Y=8/900x(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 emulsiocn 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 conﬁent of S2L-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=8/900x(X-45)%+8, the
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feeling in the nouth. On the other hand, when Y%is
smal | er than Y=8/900x( X-45)2+8, the effect of use of
the S2L-type triglycerides becones poor. The above
equati ons show a rel ationship between X% 10 (the

oi | -and-fat content) and Y% (tBe S2L-type triglyceride
content in the oil-and-fat conponent), and are
enpirical rules based on experinental val ues obtained
by repeating trial and error many tinmes. 15 It is
roefrertaldl iet it haff thee el sinch fledvoogpboendilrahdiefat content
foamabl e oil-in-water enul sion of the present

lamee ritH eors Hgse - 1S Malbll 10y 95Ff ad  JHeduyesbt henSEQoof
the oil-and-fat conponent is |ower, the foamability

ofhitgrel rog |thean-emiedioe A Bimy bowl dhB-and-fat content are
shape-retainability of a product obtained 20 by

\efd g g A e Ol d nd. M ok Sdlu @OUGISE I @ NBly t $hDBping the
deteriorated. When the SFC of the oil-and-fat

I Hevidy aiegh die-4e@lfng tontder NPas haOhedvy
product obtained by whipping the oil-in-water

eradsire) ecHemdieayy. dxaimd escidr aal] -@Renfad is
having SFC of 50 to 95 at 25 10C include an aninmal or

AR il (s [eox xIb) 4 8Ly AHAIRNARE Ur e I the

thereof, a mxture there and a processe

foptr, ARt nad P, S B 1 e dhes ahoye; mentioned oil's

and fats to various chem cal or physical treatnents,

as welih AR Aduanthd &6 té@“ﬁéi‘&t%‘ﬁi’ €pe X%
triglycerides ascgésprlbeésa ove. Specific éﬁanp 2%e%f

SUH (Bill'-ac_'ﬁfh-fﬂt R e SFGd PP 10n 53 -L06e | DEL Y86ceride
content in the oil-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 shape-retainability of a product c¢btained
by whipping the ocil-in-water emulsion tend to bé
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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vari ous animal or vegetable oils and fats such as

soybean oil, cottonseed oil, corn oil, safflower oil,
olive oil, palmoil, rapeseed oil, rice bran oil
sesane oil, kapok 10 oil, coconuts oil, pal mkerne

oil, mlk fat, lard, fish oill0Owhale oil and the
i ke, and processed oils and fats obtained by

‘hydr ogenation, fractionation, transesterization or

the |i ke of the above-nentioned oils and fats. The

mividk cfggenagedusdd. iar tfet prleserf ) rvemt xtonre nchedest, 18nd a
not only a mlk fat derived formm |k such as cow

mirldc,e s sfarde gdi Ic reeama thuiliteri roed thye sukkpecting atlse above-
butter oil which is obtained by subjecting cow mlKk,
tieethi coverpi lutdrel futs tdwe ddkKeows éhemicahteriphysbcal
processing treatnent. Measurenent of the SFC (solid

frate st@inyd,) af WAl 10ids Ak agidlfaid Vst pesd o hethg NS2L-type
conformty with I UPAC2. 150 (Solid Content

Betiyividetiidys ids dschibddVRbovde Mpednfidiékamples of
as used in the present invention refers to a

GABIORAN- R4t MhwiidErsrEemrisg o &5 4t kof@tinclude
conponent fromthe whole solid conmponent of mlk, 11

- iR RIrANnd e e tfe dEBIEE daNS BIErFA S dech ved soybean

from mlk such as raw mlk, cow mlk, defatted mlKk,

9i85h 1@ Rse LONCEN! TS AT 1 K, o SHERSHES So£ONASNSRE 0il,
m I K, sugar - added condensed m Ik, whole fat mlk

%\ﬂ?fondefzaéﬁe%%éﬂ | &4 PoVdEsa éréwtéﬂ r%é§ar9é’V‘6’§I kapok

whey protein, casein, sodi'um casei nate and the 1ike.
e, Oidsddial &5 mﬂaslrm(afnéfeoﬂ eski x f&lyeniém fish
conprises preferably 1 to 14 W% nore preferab 2

19112 \Mﬁta%’e st peferabl v A t&&'opi%c,/éé’éeé h@lfgnaxflé‘t fats

obtained by hydrogenation, fractionation, transesterizatiocn
or the like of the above-mentioned cils 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 o0il 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 IUPAC2.150 (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 compenent of milk,
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mlk solid. When the non-fat mlk solid content is
smaller, 10 the oil-in-water emrul sion has deteriorated
emul sion stability, and also has a decreased mlk
taste, resulting in deterioration in the flavor and
taste. Wien the non-fat milk $blid content is |arger,

the viscosity of the oil-in- water enulsion is
i ncreased and the cost for preparing the 15
oil-in-water emulsion is also increased, so that it is

@inff iegaaimp ltes diteaiee fari reffusts womrericertals wiehive@ from
anount used of the non-fat mlk solid. The foanmabl e

oiillk soeht ers e siidrk ofcdvheniprlesetef20t¢dveit k onf pagh cream,
contain an enulsifier, a salt, a saccharide, a

stoalmienitzert,e da rfil ldy,0rsuge sl o7 i epderised ahi lloy sugar-added
preservative. Exanples of the saccharide include

sloardemseal neitldr,Clwhidgy attett inoinl lprpsladér, abefatted milk powder,
ol i gosacchari de, a disaccharide, a nonosacchari de,

dudare ramdaholpoweidd ulvire; Potdeid, cansin hesddkem amsleinate
these are preferably used alone or 12 .1' as a

End Whe Qfi Keno ahereyie Kirmdea tdtirdiersidmwrof etluei pgesent
sweet ness and obtaining a refreshing flavor and taste,

Iith veing iRmefemy ies ddh gir d ther SF0E Artslel 4 swohe mbraDpLeferably
selected fromstarch, a starch degradation product,

2N t2 al2 gR%3Cald e featdnllwse BhdL 0 it s Nof Ashé hgon-fat
enul sifier in the present invention, a conventiona

%fﬂl'ksisfdlqrd Usethrpre Y eRad - fie %fmr@@ifd ObbntéRt Wakesmaller,
emul sion can be used as appropriate. Exanples of 10

the eul-sid-ifft d Nt SN | Fe 088H St &4 SedULi 88
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 alsoc 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 starch, a
starch degradation product, an ocligosaccharide, a

disaccharide, a monosaccharide, sugar alcohol, cellulose,

inulin and the like, and these are preferably used alone or
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| eci thin, nonoglyceride, 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 liKke,

and one or nore of 15 them canlBe sel ected and then

used as appropriate. The foamable oil-in-water

enmul sion of the present invention preferably contains

a salt. Various salts can be wused as the salt, and it

Bs pr eflertalyee dfhawd® @ thevcaretiaptisphaiwerthebasfar reducing
phosphate, sodiumcitrate, polyphosphate, sodi um
bweearhesast @nanddthd diirke are firsethiad oflewsr and taste, it
m xture of two or nore kinds. The foanable

Qisl pire-featatyl cemiay aheofsdduhgqriaients Zme nvemidond febected
overrun of 50 to 140% preferably 60 to 130% v 13

Febt prefrehgblay stddn HdifpadMieiod her@uest Urak s t 00

hi gh, a product obtained by whi pping the foamabl e

oilli goataihelr i difulde 1am e sardd faveim too |ight

feeling in the nouth or a poor flavor and taste. Wen
the overrun is too low, it 5 is difficult to obtain a

whi pped product having the desired flavor and taste

and the des ef rmldah lid WHegidibdd {hentMIi ) a

whi ch are the objectives of the present invention

toarehite heamahl A Qidid N-Waders SUridd d Sfoamable oil-
presuned that using the specific S2L-type ~ 10

LAY Eer IefiRs A%r0idah ad Jad$ afsoracfgﬁ&ﬁ?fiaéﬂé’.n Hxdnples of

foanabl e oil-in-water enul sion as scr’i bed above

%@b%musisirﬂ%g! ti%d M dd & Rl ONerft1 SPEG 4 Coedry i
structure, an

lecithin, monoglyceride, 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

them can be selected and then used as appropriate.

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

invention has overrun of 50 to 140%, preferably 60 to 130%,
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thereby the obtained foamable oil-in-water enulsion
has high enulsion stability and good whi pping
property, and a 15 whi pped product in a foanmed state
whi ch is obtained by whipping the foamable

oil-in-water enmulsion is excellént in feeling in the
mouth, neltability in the nouth, and flavor and
taste. 20 The foanmable oil-in-water emrulsion of the

present invention can be produced by m xing the main
mawenpirerfealad 1 yof7 Cart il :0#nd- fWiterc dripo g run nom-fae high,
mlk solid and water wth materials such as an

emplriducdr ok asialdd and whigpgirke tles fppmaipke abel-in-water
foll owed by pre-enulsification, 25 pasteurization or
shenidiichttieots and Hmgenigatliioght |fedkirddl in the mouth or
preferable to performsterilization froma vi ewoi nt

Qf poRreFaaMAd Ahdftddiee f oarrmdd e loveryad efs too low, it
emul sion. Specifically, raw materials are

Rlse-amdishilited AtodQ D a #G dp¥d Hrddutl Gsatd Nt desired
emul sification device: 5 honom xer) and then, if

FRGRSTAANd RYIRGEHAE G HINAS s £ mn@gﬁimpff&elpng in the
250 Kg/cnm2 (with an enulsification device:

RRMIENER -arth&he 118 PR8I f el dAdbnt invention
necessary, honpbgeni zed) raw materials is subjected to

%&onulaﬁeaff%é&@%ﬂm@wgﬁé@@m sterilization
treatment 10 (UHT), honopgeni zed again under the

condi tfon O f&gﬁn&thA@/%% o efhe @ & hesr, agg gﬁ

for about 24 hours. There are two types of ultrahi

FTRANLE Qed N aptadea {4 e 51 ggfé;sg@gwéh $hag

indi T ect eatl ng node and a ‘direct heating
qﬂ%ﬁmkﬁé@@ﬂje%. wé%ér 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 cil-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 sclid 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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apparatus for the indirect heating treatnent include,

but not limted to, an APV plate-type UTH treat nent
apparatus (manufactured by APV Co., Ltd.), a CP-UHT
sterilization apparatus (manufactured by Cinmaty
Package Co., Ltd.), a 20 Storkl#ubul ar-type .
sterilization apparatus (manufactured by Stork), a

Cont herm scrapi ng-type UHT sterilization apparatus
(manuf actured by Tetrapak Al fa Laval) and the |iKke.
e el dtdepedt feemt dtesdt i gzdtypen sfeom| &4 zai é@point of
apparatus include an ultrahi gh tenperature

sirersdizatican &5 tapp afadnisb X erasiif ai tw £6le byeh WA i &h KAI
KOGYO CO., LTD), a 15 uperization sterilization

apRariaf isa BN U B ti e 111 s Tet ¢ gppk-Ahlibs1fved) atas0 to
VTIS sterilization apparatus (manufactured by

Tt Ad anlvads | (widiagedrehkddlsi si€4tibaadiedice:
apparatus (manufactured by Lagear), a 5 Parali zator
(ot iaed 1ir echdRash endh&id O)handgéhezedi kBder the
and any of these apparatuses may be used. Exanples
Hamdresantos nve i Vﬁ%)crﬁ?e (RXBhahRedm s1Ph @ adeba |

10 by reference to Exanples, but the sprit of the
RIASRIY : IHSY AP d S NOtTHdA) (8kk (Ord hend DL PYEAY (ana if
Exanples. In ™ Exanples, "% and "part" are by weight.

Rardd Sl 8F | Yhorldgerf0RSI W £ N0 ULa 51 D0s 1Nt s 4D Q88T to an
of additi'on of additives, or the order of

ecm-'l‘.lxsajkfiigq'fj‘tﬂé?tfbeJ.Iaot_rur.eé(Qi.r%q‘%lsneﬁ%ﬁecgﬁcge§t8£1ﬂ§z§ggéﬁgtﬁgatment

ol | phase to an aqueous i ng an aqueous

i - C i ed fok | pwiag
e | Sl B 1 ol e e 8 6000
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 mede 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 sterilizatiocon
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 KOGYQ CO., LTD), a
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met hod. 20 [A] Test for plasticization of an

oil-in-water enulsion (stability of an oil-in-water
emul sion) Plasticization test: Fifty grams of an
oi l -in-water enulsion was put into a 100 m -vol une

beaker, incubated at 20C for 25hours and then shaken
for 5 mnutes using a 25 horizontal shaker. After
that, the presence or absence of 16 plasticization of
the oil-in-water enul sion was checked. [B] Method of
apsgd garitonofs tae mirlacuecti arbtapiprack hys  (dmnppf agtered by
oil-in-water emulsion (1) Wipping tine: Tinme until an
Jidtriapakatrdrf senaveilon b WEE hetse # el gt i oval appanetus
state when a mixture of 1 kg of an oil-in-water
dmansifer tanrd By dafetgrapai A lefth SuEel ) s a vikagpeed WET h
a HOBART m xer (MODEL N-5 manufactured by HOBART
CERPARAEaN)omtagder dthis dirgrauf{30red)y L@Jedyes ran:
[ (Wi ght of oil-in-water emul sion per 10 given

\FRlrdTe zaltwal gidaraff doanmedi [wdesh adi@rsiik¢lpdng) pefid the
gi ven volune) ]/ (wei ght of foaned product after

VAR RGdPeny @V ahesd WEDaddided may be used.
Shape-retainability and water rel ease: Fineness of a
fl ower - shaped foaned product after storage at 15C for
24 15 hours is assessed on a scale of "very good",
“eand "not good". (4) Flavor and taste, feeling
in the nouth, and neltability in the nouth: Twenty

pr of eg9ic0 es‘?ﬁﬂ:el 'ﬁ&tlﬁ%&é@ BQeMOTh EnSea € Mbre detail
"very good' ‘good" and "not

by reference to Examples, but the sprit of the present
invention is not limited to the following Examples. 1In
Examples, “%” and “part” are by weight. ﬁarticularly, 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 aguecus phase or adding aﬁ

aqueous phase to an oil phase is not limited by the

following Examples. Results were assessed by the following

method.

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

Plasticization test: Fifty grams of an cil-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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20 good". The averaged assessnent was adopted as a
result. Experinental Exanple 1; Preparation of
S2L-containing oil- and-fat (1) A m xture of 20 parts
of safflower oil and 80 parts of 25 stearic acid was
subj ected to transesterizationl®dith a 1,3 17
position-specific |ipase, and then an ethyl ester
fraction was renoved by distillation to obtain an
S2L-containing oil-and-fat (1). 5 Experinental
BlamplieiZa tRreparfattiihen «dfl -S3 ~weord @i emuls iovn -wandeliatked.
(2) A mxture of cottonseed oil:acetone=20:80 was

nmel tedB] orahed tof -2MesEmMdres sif ra ipuphdwd dheant ikeptby
for 30 mnutes to precipitate a crystal. After that,
wihe ppiixigue b Iwds -fWdterr egnulgdesn r educed pressure to
fractionate it into a crystal fraction and a liquid

fracti(an. whaeipdnegy Waised e fritoim tdye sEstin+wgter emulsion
crystal fraction by a conventional nethod, and the

freacthie@n tirs optaeRllorRbrat deodorzdad Pmidkture of 1 kg of
conventional nethod to obtain 15 an S2L-containig

ainl cand-indvaltdr enrfeXREMIHTRIHE!8 (X P Brahuec M Zdugar is

amount and the P2L anobunt of the S2L- contai ni ng

QhlippRee fatth( B HIBMRTSALHGONt (IGHEL Qid5 andnifdctdfed by

(2), a palmnediumnelting point fraction, a

SeBAREN RACORATDR] A danedfidd Ha@ [FResShady pal m

m xed hardened oil, which was used for preparation of
a foanshl &Qidrul- WaliRli gHME 51 1M, - WRIfa A SELs 1S Be r

aliquid chronatography
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", "gocd" 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

goeod". 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 B0 parts of

stearic acid was subjécted to transesterization with a 1,3-
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met hod and a gas chromatography nethod. Results are 25
sunmari zed in Table 1. 18 [Table 1] St2L P2L

S2L-contaning oil-and-fat (1) 43.0% 1. 0%

S2L-conatining oil-and-fat (2) 54.0% - Pal m nedi um

melting point fraction - 7.0% 1¢nelting point 340
Soybean- pal m m xed hardened oil - 0.6% Rapeseed-pal m

m xed hardened oil - 0.5% Exanple 1 To a mi xture of

13 parts of a palmmediumnmelting 5 point fraction
orlitding piadi 1340)1 ik, paid stiodn tdre S2hyl costar nfgaction
oil -and-fat (1) were added 0.2 parts of lecithin and

Qak Ramoved Wy ¢likeerimiaid Rk £54 edn SEXecorbaining
then nelted to obtain an oil phase. Into 68.9 parts of
watieda el tdi g0l ved 5.5 parts of defatted mlk

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 oil phase and the

hRftase E’i@eﬁ:‘fpll%f & eradsiddad by o§tS2Elé@nﬂ\hlﬂlﬁg oil-

hormom xer at 65C for 30 mnutes, sterilized at 145C
fa@la4=gecends in a direct heatlng mode 15 with an
ul trahi gh tenperature sterilization apparatus

(manufaglyr tspyoaf WY £ i KAl KA L1 2 E?L%Owas melted,

hormgenl e ormgenl zation pressure o

Kok @hd {igeen wﬂﬂggsl{@f@}yn&w;&? {0 Gee L LBEr 30

coollng, agi ng tor

minutes to precipitate a crystal. After that, the mixture
was filtered under reduced pressure tco fractionate it into
a crystal fraction and a liquid fraction.

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

an S2L~-containig oil-and-fat (2).

Experimental Example 3

The St21L 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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24 hours afforded a foamable oil-in-water enul sion.
The 20 enul si on was assessed according to the
above-descri bed whipping nmethod. The flavor and
taste, the feeling in the 19 nouth, and the
meltability in the nouth of a fi8amed product obtained
fromthe enul sion were very good. Although the

ermul sion had an oil-and-fat content as |low as 15 wt %
the foaned product obtained fromthe enul sion had a
ri@fabdshiiig 5 feeling in the nmouth. Results are

"IIWWDYI 'IQPI |h Tahl e ’) Tha n|| anrl f q caontant and
T A AV AN ] LAY

he S2L-type frlnlvrprldp content of heS&AMl si HurRZL
ZQE&QEEEEEEEE_SEQﬁﬁaéé dgagrdgd in Figl1.43P%xanp| &-9%
T82a-ppregioiot ©ipaend-data ($al m nedi um ¥ 3% ng| poi mt

f Padtni ondioel meddipg Poid4Cfratdiparts| of a-purified.0%
CQmenyting boidtpaars)of a rapeseed- pal m m xed har dened

DEbybaBd-pabal s x8d hRededlerCinal ningjoil-and-tat (lks
S oRYEEH 1310 HiRAH Ralheed YT, M Ked and ThEN § ss

retted to obtarman—ort—phase —tTto 589 parts
wat er were dissolved 5.5 parts of defatted mlk
powder, 0.3 parts of a sucrose fatty acid ester and
Exangdret sL of sodiumcitrate to prepare an aqueous

phase. The oil phase and the aqueous phase were 20

pre-efd s miedtune sifi r¥3 gpmid hod dgranbm xeed btm 66E1 £ Dng

30 mnutes, sterilized at 145C for 4 seconds in a

giciect freeetiorg (meder md paimtl 34w gdnd ebpeaatsiref the S2L-
sterilization apparatus (manufactured by |WAl KI KAI
KEEYQitQg loiR)sandiafeigetti )zadkvd addedogedi gattenof lecithin
pressure of 100 Kg/cnR, and

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

then melted to obtain an oil phase. Into 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 agqueous phase.
The oil 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/cmz, 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
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25 then inmmedi ately cooled to 5C. After cooling, aging
for 20 about 24 hours afforded a foanmable

oil-in-water emulsion. i The enulsion was assessed
according to the above-descri bed whipping nethod. The
flavor and taste, the feeling 18 the nouth, and the
nmeltability in the nouth of a foanmed product 5

obtai ned fromthe enmul sion were very good. The foaned
product had a refreshing feeling in the nouth and a
ploeadgntand |thd asdlealRekit ¢ siarehes unomth zefl 4 nfdaee product
2. The oil-and-fat content and the S2L-type

obitgliyeer iffem aid emulofi dheverall séon gdodexanpl €h@uaglhi ethe
shown as a graph 10 in Fig.l. Exanple 3 To a m xture

@mud S5 dpamasl ¢fn @ipaldandretitinndmt énidas Podwta§ r aStwon, the
(nmelting point 34C), 5.5 parts of a 15 hardened

Feeedd pdiddudt RAFdsirdd af Fawesee de@l §1 6t Xesd a refreshing
hardened oil, 1 part of the S2L-containing oil-and-fat

(el iard i20 A iofh 2 Mddufed Aes esafified Pe@ PAMtSble 2.
of lecithin and 0.1 parts of a glycerin fatty acid

eleelol IMatRE AR cdh@thtelded o 9Pl @nt@i%lf’@é@fde

Into 56.8 parts of 20 water were dissolved 5.5 parts

Qfordeirat 18d tid lerfPVORIn &k ZxpRIS Pfafe SHEsRSCad al tyraph
acid ester and 0.2 parts of sodium citrate to preparée

am aqyequs phase. The oil phase and the aqueous phase
were pre-enulsified by stirring wwth a honmom xer at

65C for 30 mnutes, sterilized at 145C for 4 25

seconds in a direct heating node with an ultrahigh

Example 2

To é mixture of 9 parts of a palm medium melting point
fraction (melting peoint 34°C), 18 parts of a purified
coconut o¢il, 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 sodium citrate to prepare an
aqueous phase. The o0il phase and the aqueocus 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 tmanufaétured 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
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21 tenperature sterilization apparatus (manufactured

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

i medi ately cooled to 5C. After cooling, aging for

about 24 hours afforded a foan@ble 5 oil-in-water

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

taste, the feeling in the nouth, and the neltability

lafctute 2 4roithdy 0fa ff d dbate e pf et 1 e b B e ot ex tdmulsion.
emul sion were very good. The foanmed product had a

mefer estilng dreeld Ntddesded hecdmtd in@ngh acipd estsané-deskribed
taste. Results are sunmarized in Table 2. The

Hippigrd ade ttid entTN e Ideor SAhd tyPpetd ) i ghe/CBeéTlEng in the
content of the enul sion of Exanple 3 are shown as a
Hodh, | tirfd e rdd tRsHIR ©y 41 Ot ige Mhodli thi €o Bf a f Patiéd product
of a palmnmediumnelting point fraction (nmelting
RAItH O rch R el S harwleRedve £PCHHGA ., Ol The 4foamed

parts of a rapeseed-pal m m xed hardened oil, 4 parts

%d&&@@ﬁ&%@éﬁ@%ﬂié-%@xi {R)tRatndsr paghg 20

a mlk fat were added 0.1 parts of lecithin and
0102 s PR 15 19 Ay CerRdd B d Va BET ShufiRd £ zed XQOT AP 2.

then nelted to obtain an oil phase. Into 54.0 parts

Gy, VR {81 MR{ Er 5 el 2nd PR tS2 L god _aﬁffglwaéki%e

powder, 0.15 parts o a sucrose fatty acid eSter an

; .
%WO%M SO t}‘Feogéhﬂ[{E‘Lﬂgrf %ﬁeﬁ%gﬂ 1&"?2%{@ oRQUEOUSE graph

ase. he ol ase and t eous phase were
g&piqgﬂﬁgified by stirring with a honom xer at

Example 3

To a mixture of 5.5 parts of a palm medium melting
point fraction (melting pbint 34°C), 5.5 parts of a
hardened coconut ©il, 5 parts of a rapeseed-palm mixed
hardened o0il, 1 part of the S2L~containing cil-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. 1Into 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
aqueocus 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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65C for 30 m nutes, sterilized at 145C for 4 seconds

in a direct heating node with an ultrahigh

tenperature sterilization apparatus (manufactured by

I WAl KI KAl KOGYO 5 CO., LTD), honpgeni zed at a
honogeni zati on pressure of 10021Kg/cnR, and then

i mredi ately cooled to 5C. After cooling, aging for

about 24 hours afforded a foamable oil-in-water

emul sion. The enul sion was assessed according to the
dzonpes dsnre btk mihl e iprmed hyeetr a e {hawvefaatdrédashe, IWAI
the 10 feeling in the nouth, and the neltability in

HIKADWMIG YT GO. floemed honosherii odd aanesl Homogéhezation

enmul sion were very good. The foamed product had a
refeseshieng ff €600 gy /dm®t, han@ thlen anthediiplteAsaiodlidk to 5°cC.
taste. Results are summarized in Table 2. The

ciflteancdalti mpntafin@ntbd b SA -2 4/ Neolif$ GhFECFHEE d5foamable
content of the enul sion of Exanple 4 are shown as a

@ridpH n-iwd td 19 . dmu 6] € Thel erule M wadfadsPa6é8 8Ecording
a palmnelting point 20 fraction (nelting point 340C),

G pattes s¥fova N dianatkd Gaﬂﬁi(tgi‘itn@irﬁetk%@. parhs Pfador and

rapeseed- pal m m xed hardene oll, 2.5 parts of the

$2steQntyhd Tkl in@ndr fitde (Mdudd i P tRe Pfa®i 14 in the
fat were added 0.1 parts of lecithin and 0.05 parts

efor IOl &f | fb dntd Yo Afdub € S ai B X e A D enitPs i on were
nelted to obtain an oil phase. Into 54.0 parts of

Walr§r g&dd e il b dudatsy o P@f?égﬁﬂl%‘irf%%]aing in

powder, 0.15 parts of a sucrose fatty acid est

L2 RRAH UnciiMa Lidd 348 ¥ G JUEPAT RALL BOYICQHS
phase. The oil phase and the

summarized in Table 2. The ocil-and-fat content and the

SZ2L-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 S2L-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 obtain an oil phase. Into 54.0 parts of water were
dissolved 5.5 parts of defatted milk powdér, 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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aqueous phase were pre-emulsified by stirring with a 5
honmom xer at 65C for 30 mnutes, sterilized at 145C

for 4 seconds in a direct heating node with an

ul trahigh tenperature sterilization apparatus

(manuf actured by WAl KI KAl KB&&YO CO., LTD),

honogeni zed at a honogeni zati on pressure of 100

Kg/ cn2, and then imredi ately cooled to 5C. 10 After

cool i ng, aging for about 24 hours afforded a foamabl e
@iHasien -weatee p remdnsi o £ Tk lmmud tsi oni nsw bkl e seomomixer at
according to the above-described whi ppi ng nethod. The
fdseOrfcan® 0 trdistiee d hestfeeei 1 iwpd et hked Gt fior ahdsébends in a
meltability in the nouth of a foanmed product obtained
fadicadthehedtilri} aodenei tb arenyl gosieh g heehpaneture

product had a refreshing feeling in the nouth and a
Reasaritz49ildn taagiarathes ulhidn i £c t sty Zewa T nK TRAL eKOGYO
2. The oil-and-fat content and the S2L-type

tgd .gloyaer,i dfs idedfatt e omdbge 0Nz Of i & apPpéeshreadse 100
shown as a graph in Fig.l. 20 Exanple 6 To a m xture

g ZrFar bHdok hanpakedBditeyRiddirg pY Hec fr agttien cooling,
(melting point 34C), 3.5 parts of a hardened coconut

Qding® R tabAft 4 aRaseets PAd Fa el Xgdf bakslengdo i Fin2Rater |
0.5 parts of the S2L-contaninig oil-and-fat (1) and 31

% PGS, Ofrife Nark 4 Bdn WA S 2616088l 04 1a P86 E810E to the
lecithin and 0.05 parts of a glycerin fatty acid

e ffe-dH 6% 1 JHE 1 AR hSh 4@, OPFRE N AR oL a@aaﬁsfste, the

Into 52.7 parts of water”™ were dissolved 5.5 parts o

defatied H G LREE N, Gk the meltability in the mouth of a

foamed prodﬁct 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.1l.

Example 5

To a mixture of 9 parts of a palm melting point
fraction (melting point 34°C), B8 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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5 parts of a sucrose fatty acid ester and 0.2 parts of
sodium citrate to prepare an aqueous phase. The oi

phase and the aqueous phase were pre-emulsified by

stirring wwth a honom xer at 65C for 30 mi nutes,

sterilized at 145C for 4 seco@ds in a direct heating

node with an ultrahigh 10 tenperature sterilization
apparatus (manufactured by IWAI  KI KAl KOGYO CO., LTD),
honogeni zed at a honogeni zati on pressure of 100
Kg/renieli sesed. vette b i Smpedi teet edfy deoild tetted anblk powder, 0.15
cooling, aging for about 24 hours afforded a foamabl e
@ialrtisn-ofaterswemd s dint thhea eiml| < tosr waisd a@s2sparts of sodium
according 15 to the above-descri bed whi ppi ng net hod.
Hedfdtavaro grkpdmstan ddeedeelpltgsée N tTiee nOUL hphasel and the
the neltability in the nouth of a foaned product

elfdicied dhaye tWharepilsiauVel B ed &by oDk iddewi vaned
product had a refreshing feeling in the nouth and a
plcgsaie Midk d5533 eEoReSMIdisn s 20s e TBI 2@€dat N145°C for 4
Table 2. The oil-and-fat content and the S2L-type

tofdc@inieerirde Gttt nfat ity empdsi wicfakbxarprgnbghare
shown as a graph in Fig.1. Exanple 7 25 To a m xture

Homper RS e 100140 151 AP AR £ N0 (e rdPfaPOR PG by IWAI
fraction (nmelting point 34C), 3 parts of a hardened

GAEAUKARIYO cb S ma:f)t S imdydpaseesk PRl Ifdbyeflization
hardened oil, parts of the S2L-cont ai nni ng

gﬂﬂes%n\&é‘ Y (ﬂdocfmﬂ ) e, B £h¥n Anildd At Wi 1adied sec.

parts of le in and
After cooling, aging for about 24 hours afforded a foamable

cil-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 cil,

0.5 parts of the S2L-contaninig oil-and-fat (1) and 31
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5 0.05 parts of a glycerin fatty acid ester, m xed and
then nelted to obtain an oil phase. Into 53.0 parts

of water were dissolved 5.5 parts of defatted mlk
powder, 0.15 parts of a sucrose fatty acid ester and

0.2 parts of sodium citrate t@4prepare an aqueous

phase. The oil phase and the 10 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
Garect dieat imigl otk Widte aadded r@hl ghart€nper bédiehin and
sterilization apparatus (manufactured by |IWAI Kl KAI

KOBEOPERtd HI) ,a haryageari efk ety da dindogené ZathD¥ed Sand then
pressure of 100 Kg/cnR, and then i medi ately cooled to

DEltoAf ttey otaeliman agi NpHde AbaitR45hoursapt § o efater
a foamable oil-in-water emul sion. The enul si on was

aeyes e AeAdiNG gar e nhyvestess mbee pdeENgo . 15
nmet hod. The flavor and taste, the feeling in the

PRt NG tdirrtld aiddy Yadiy tdwe 20 dmutd), fparf9a9Bdsodium
product obtained fromthe enul sion were very good.

e fzeamed pregiicle had ﬁdé’cfd§$ﬂa&ga.f eeidbiN phd€e and the

nmout h and a pl easant m taste. Results are

SRIsZ @hagt T re -G 100 £ ANH-H At COM B 30 the

S2L-type triglyceride content of the enul sion of

Botili%etr 2% @@?G”¥3M13#5ﬁiﬂﬁﬁﬂgliéké%i&ﬂz%é-g@ 145°C for 4

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

S At e gy PPN el AU 4 6 copeny
ALY RS M@ 1T ion 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, 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 ﬁhe

S2L-type triglyceride content of the emulsion of Example 6

are shown as a graph in Fig.1l.

Example 7

To a mixture of 2.5 parts of a palm medium melting
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fat was added 0.3 parts of lecithin, m xed and then

nelted to obtain an oil phase. Into 48.9 parts of

wat er were dissolved 5.5 parts of defatted mlk

powder, 0.15 parts of a sucrose fatty acid ester and

0.2 parts of sodiumcitrate 10260 prepare an aqueous

phase. The oil phase and the aqueous phase were

pre-enmul sified by stirring with a honom xer at 65C

for 30 minutes, sterilized at 145C for 4 seconds in a
giciedt freattiin nodel vind poing t34HC gh ¥ eppetatoufea hardened
sterilization apparatus (manufactured by | WAl KI KAl .
KOE S «GQ.,, LZID) pdmor gehi 2 eckpd s @e dopalye nizaéd onardened
pressure of 100 Kg/cnR, and then inmedi ately cool ed

tod 15C.2 Afdrers cobltiheg, S2Iagiargt 4 in lbpus i P4ahdufst (1) and 31
afforded a foamable oil-in-water enulsion. The

grants @f wasnidss elste dvats Gidd ey 0 01 theredoye- testthbrdand
whi ppi ng nmet hod. The flavor and taste, the 20 feeling

in dShepami [ andgIhee i tebidy tycid édeefpubbxef 8nd then
foaned product obtained fromthe enul sion were very

gRaded Ald htghi i he el i dad Bk @i 43 andpéats of water

content as high as 45% a foaned product obtained

fetra tdiss RIMYed N IGfa Y oS tdSRyt 88 hark apsRE&£5h0NYS

feeling in the nouth. Results 25 are summarized in

e 2 Bhenidoandedaly coiendsadd dhe @72 S2kctYPe sodium

triglyceride content of ‘the emulsion of Exanple 8 are
LAV RS R @ic[@é&!hﬂgé“ aFriS gazc%uec;—@@&xa?séhowﬁhé heil €KL and the
o 8. Vv

of Exanples 1

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 IWAT
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
cil-in-water emulsion. The emulsion was assessed according
to the above;described whipping method. The flavor and
tasté, the feeling in the mouth, and the meltability in the
meuth 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-énd-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 SZ2L-containig oil-and-fat (1j and 10 parts of a milk
fat was added 0.3 parts of lecithin, mixed and then melted
to obtain an c¢il 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 pérts of sodium citrate
to prepare an agueous phase. The oil 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 KIKAT KOGYO
C0.,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 emulsicn had an cil-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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Table 2 shows the results of Examples 1 to 8.
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with an ultrahigh tenperature sterilization apparatus
(manufactured by I WAl KI KAl KOGYO CO., LTD),

honogeni zed at a honbgeni zati on pressure of 100

Kg/ cn2, and then 15 i medi ately cooled to 5C,. After
cool i ng, aging for about 242Bours afforded a foanable
oil-in-water emul sion. The enulsion was assessed
according to the above-descri bed whipping nethod. The
flavor and taste of a foamed product obtained from
theenpemd tsiiven Byengp Merly good. However the 20 feeling in
the nmouth and the neltability in the nouth of the
f oanmedrpridl yed r e ref NDtp oo dne dRosi| hel 6ieg Spebat | #edction
in Table 3. The oil-and-fat content and the S2L-type

t (el AGRY fdﬁrﬁprﬁﬁtt) Gletd&a @l Sb 0N PAr€ONPar BéE¥ehin and
Exanpl e are shown as a graph in Fig.l. 25 30

GEMP At & & EXAT) For il Fa i XA £4 0 s 4Or Paki 8e@f aAd then
paln1ned|un1nelt|ng p0|nt fraction (nelting point

%%Ci)teac[‘g: 48 %nt O”tfﬁ@é%@'b é@ﬁté%f(%&ter

wer e ad parts 0 IeC|t Inb and 0.1 parts of

fé”df%§§$¢QVQ§'§ §§ %5?%§¥5 s %Dfﬂ ?@%&Sg t?O parts

n-an oi |~ phase.
| ved 5.5 part f defatt d Ik md O, t
3PS B LS of CE1RLEL L KCRPIOEL. 30500kt .
and 0. 2 of sodiumcjitrate to prepare an_agueous
St g CHiEARE dh %%p%a%e%sa%%g*ésmﬁﬁsse T

pre- enuIS|f|ed by stirring with a honom xer g _g
forl FPaihARS, e (a7 PRI S9 448 T P SBLLRHSIPA BY

di rect heating node
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/cx@, 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 of a foamed 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 S2L-type
triglyceride content of the emulsion of Comparative Example

1 are shown as a graph in Fig.l.
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with an ultrahigh tenperature sterilization apparatus
(manufactured by I WAl KI KAl KOGYO CO., LTD),
honogeni zed at 15 a honbgeni zati on pressure of 100
Kg/cn2, and then immediately cooled to 5C. After
cool i ng, aging for about 243pours afforded a foanable
oi |l -in-water enulsion. The enulsion was assessed
according to the above-descri bed whipping nethod. The
flavor and taste, the feeling in the 20 nouth, and the
neirtpadydtiitve iExdpel et h of a foamed product obtai ned
fromthe enul sion were very good. However, the

shape-Tetaimialtidid Yo AN wWed € s ref easpa hh Aediah hdékting
foamed product were not good. Results are summari zed

igbilabl @ st icemilal-datneond enf and § hga B2E- b¥Ppehe S2L-
triglyceride 25 content of the emul sion of Conparative

XM 16 1% &€ Showea 31 lﬂ'ﬁ@ré 1308 62 Rb8rds of lecithin
CMmmauvemeJeB'm mxHueofSpmtsofa

d I '

%i'@"d*%'pﬁﬂpt;‘bftéfo R R R
d h I

RN st gb“%af i ?affer?*%?se"' I@E%eéepgrﬁrg%

t hi lte
ﬂ?f’atse:rm"ﬁf‘lceg %:83590 a?‘?s $e£%$§§ ?Ag éé) %gg?ssofvedsgwger’
parts of defatted Iﬁ owder, 0.3 part % € tgse .
Rt df doster b BV Par 14f of SUAFORe CFRFaYedpbS Sster
preggigzan aqueous phase. The oil phase and the

Rﬁﬁ&ﬁa%&n%@%ﬁ%meﬂh¥%¥¥?e60b9r§PPF?|ﬁ@ afppoys phase.

honom xer at
The oil 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, the feeling in the
mouth, and the meltability in the mouth of a foamed product
cbtained 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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65C for 30 mnutes, sterilized at 145C for 4 seconds
in a 15 direct heating node with an ultrahigh
tenperature sterilization apparatus (manufactured by
| WAl KI KAl KOGYO CO.,LTD), honopgeni zed at a
honogeni zati on pressure of 180 Kg/cnR, and then
i mredi ately cooled to 5C. After cooling, aging for
about 24 hours afforded a foamable oil-in-water 20
emul sion. The enul sion was assessed according to the
asove-giegdr iidbedmhi Jopi ng net hod. The flavor and taste
and the neltability in the nouth of a foamed product
obtained fromthe enul sion were very good. However,
the feeling in the nmouth of the foaned product was
ratd wiotE:gafsl.e 25 Results are summarized in Table
3. The oil-and-fat content 1 32 and the S2L-type

triglyeerd geaqMens of ghec £mysi aﬂﬁ m&‘l’ﬂﬁ’:ﬁ”xﬁ@lﬂfng point

Exanple 3 are shown as a graph in Conparative

B!t énelQ::Lq'ldnrﬁg:H{ o rapeseedé éo%’;té?n Hardened: £ eq

coconut oil a xed

d I
SR AL & SB,P?%S%MS P FE M e haeeres
I t 0. 05 t f
Pty %%;%ﬁd" GG O S S TR T ot T e ?a
PRTE Wi L %ﬁoﬁﬁém‘” 18" i sFigh mSEfed
craqgse fatty aC|d ester and 0.2 parts of sodi um
?Jt ®an dgieOrR? phatRE Jfatphaeere

and the aqueous phase were pre-emulsified by stirring
WLEH o4 ISGh Ok dra &S fC dadratdped milk powder, 0.3 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, steriiized 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 acéording 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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15 mnutes, sterilized at 145C for 4 seconds in a

direct heating node with an ultrahigh tenperature

sterilization apparatus (manufactured by |WAI KI KAI

KOGYO CO., LTD), honpgenized at a honopgeni zati on

pressure of 100 Kg/cn®, and 3phen i nmedi ately cool ed

to 5C. After cooling, aging for 20 about 24 hours

afforded a foamable oil-in-water enulsion. The

enmul si on was assessed according to the above-descri bed

Wiy Jen-ogbe Thiel 1 pveri dandedmséet avfl the emulsion of

nmeltability in the nouth of a foaned product obtained

focampd e i6ral Bl 0fp 1 96T €2 VT ¥h@PAPUas HOWEYEPh 1ReFig. 1.

feeling in the nouth of the 25 foamed product was not

refreshing and not good. Results f 33 are summari zed

in Table 3. The oil-and-fat content and the s

U d MRE: itvd Byaeside content of the emul sion of

Conpar ati1 ve Exgﬁgfe 4 are shown as a graph in Fig.l

5 Conpay af 'r&’ﬁ@&a&m&ﬁ éasT?Tp%:{% Xéf”% géréé‘né’é“{:éc%u@ oil, 3
ar dene : a

soybean- pal'm m Xed orl, 1 parts o

I S PO B mDREA ol gbes B 008! 2R of

"3 ts of lecithin m ggaan then 10 nelted t .
St iar Sitarting 1) A 75 Sk (00 hobet 8 fes milk
di ssolved 5,5 parts of defatted m |k powder, 0.15
& vte £ abel RATYS of et Rinmrd. 9- parpargd of a

sodium, citrate to prepare an aqueous phase. The oil .
FHESE EY fafdy awecgbﬁssm»sénm% - ehem sretkadpyo obtain
stirring with 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 aquecus phase. The oil 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 cil-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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15 honomi xer at 65C for 30 ninut es, sterilized at 145C

for 4 seconds in a direct heating node with an

ultrahigh tenperature sterilization apparatus

(manufactured by 1WAl Kl KAl KOGYO CO., LTD),

honogeni zed at a honogeni zatggn pressure of 100

Kg/cn2, and then inmmediately cooled to 5C. 20 After

cooling, aging for about 24 hours afforded a foanabl e

oi | -in-water emul sion. The emnul sion was assessed
aaeordindgh r f2ed hien aapiee descritedo it @pd Afa recbotdenThend the
flavor and taste and the neltability in the nouth of

& A8tk A OdCice Didl dwsk kO £ hehenshsl stonece very
good. However, the 25 feeling in the nmouth of the

c%mﬂlQﬂéJCéxm@% éré’>4sh<5te1ﬁV£§hé n@rapd et rggod.

Results are summari zed in Table 3. The oil -and-f at
content and the S2L-type trlglycerlde content of the
ermul si on of Conparative Exanple 5 are shown as a

% .@'I-# ré%f@f@afatlve Exanple 6 To a mi xture
par

oybean paln1n1xed hardened oil, 8

fi d I
ports o g pusllod sorpny Hs6d e s R8s
0 I
s S ER d%ézﬂ B Dl
5.5
AR SRR T

0.2 parts of sodiumcitrate
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 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/cmz, 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 feoamed product
obtained from the emulsion were very good. However, the

feeling in the mouth of the foamed product was not
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to prepare an aqueous phase. The oil phase and the
aqueous 15 phase were-pre-enmulsified by stirring with
a honom xer at 65C for 30 mnutes, sterilized at 145C
for 4 seconds in a direct heating node with an

ul trahigh tenperature sterikization apparatus
(manufactured by 1WAl KI KAl KOGYO CO,LTD),
honogeni zed at a honogeni zati on pressure of 100 20

Kg/ cne, and then imredi ately cooled to 5C. After

cedfidaghin@Agny) dott edodit ZHesolts atéosderlaaiftedmibl Bable 3.

oil-in-water emnmulsion. The emul si on was assessed

AGROTHI NG AD- e cabomer desertbedsiht pppage regboderThe
flavor and taste and the neltability in the nouth of

adrard 4¥ %teﬂp_i@i&?do@%&ﬁ}@éﬁ:éf‘f\rénﬂk&lﬁﬂe\/\@r&re shown

very good. Fbmever the feeling in f 35 the nouth of
the § dect vas heavy and not good. s Results
are su rlzed in” Tabl e 3. The oil-and-fat content
and the S2L-type triglyceride content of the enul sion
of Conparative Exanple 6 are shown as a graph in

Cen IR ARHER 20 RS P ST TS | o

M Tél% \/é%giélofniélpéré550£ ; sggbgan—palm mixed
hardened o0il, 8 parts of a purified coconut o©il, 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. Into 48.92 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 aguecus phase. The oil 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)}, homdgenized 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
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Results are summarized in Table 3. The oil-and-fat content

and the S2L-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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and whi pping property. Brief Description of Draw ngs
Fig.1l shows oil-and-fat content, and S2L-type 10

gi%sﬂcﬁéééﬁiﬁ@ﬂéﬁnéfi PrakiRyk-and-fat conponent. 38

Fig.l shows oil-and-fat content, and S2L-type

10 triglyceride content in an cil-and-fat component.
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1. A foamable oil-in-water enulsion conprising an oil -
and-fat conponent, a non-fat mlk solid and water,

wherein 5 the content of S2L-type triglycerides

(wherein S neans stearic acid and palmtic acid, and L
means linoleic acid). in the oi3g and-fat conponent is

0.8 to 18% 2. The foanmble oil-in-water emul sion
according to claim 10 1, wherein the content of the
S2L-type triglycerides in the oil-and-fat conmponent

is smaller than 8/ 900x( X-45) 2E8MS(wherein X represents
the percentage of the oil-and-fat conponent in the
oil-in-water enulsion and falls within the range of

10 to 45). 15 3. The foamable oil-in-water enul sion

accor dhnfodmakblai sL11iArwdtevhemnalBibhe cOhprakiniean oil-
oi | -and-fat conponent falls wthin the range of 50 to
9onat£d0®Gomponent, a non-fat milk solid and water, wherein

the content of 82L-type triglycerides (wherein S$ means
stearic acid and palmitic acid, and L means linocleic acid)

in the oil-and-fat component is 0.8 to 18%.

2. The foamable oil-in-water emulsion according to claim

1, wherein the content of the S2L-type triglycerides in the

oil-and-fat component is smaller than 8/900x(x-4512+8
(wherein X represents the percentage of the oil-and-fat
component in the ocil-in-water emulsion and falls within the

range of 10 to 45).

3. The foamable oil-in-water emulsion according to claim
1l or 2, wherein the SFC of the oil-and-fat component falls

within the range of 50 to 95 at 10°C.



