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1 OL-INWATER TYPE EMULSI ON Techni cal Field The

present invention relates to an oil-in-water type 5
emul si on which conprises a naterial containing as the

main conponents mlk protein and | actose whose ash

content of in mlk-origin solild matters is 11% by

wei ght or nore together wth a thickening

pol ysaccharide, and nore particularly, to an

oil-in-water type enmulsion of a form ng type having 10
excel l ent flavor satkIdsSWATER T¥®E, EMUGISIEds, and odd
flavor, and physical properties such as shape

retention and hardness. Background Art 15 Under

recent circunstances where resource and environnental
ITssdasi agle Finclrceasi ngly di scussed, only a few cheese

whey or casein whey obtained as a by-product during

productieo s xheeserait taserdldSesitid | aedo BB-iwodater type
because its solid matters are as | ow as about 6% by

WO 1 oM tdhi&:r?%érg;ﬂjes@grwnﬁa@rml eforSa Bn 1 ©§Bh H0€he main
and it is nostly iscarded as it is or used as a feed

fmddeasi PG 1 k Beid 85 Hid thectddd ividdsONash Soebent of in
materials in foo i nclude a powdered product thereof,

imi€l: - IWIQYL rPOVSter 4 AYOSE: £ ONPOB1 ¢ 119 @ 1 SFPOR NG Be | Sogether
Fg}otein§M12 % by weight, 25 sacgﬁgrides: 72% by J

Weiahts @sitk &Yy el il dehZr i doVeyed .mér&Upd LPicularly, to
i ssue of water poll'utiion and environmental pollution

Gapsed by, diSCar degh i1 4% o8 WP i‘aféﬂﬁllr;{%f/\ﬁ@ydge fR2¢ing

resource shortage ‘i'ssue encourages a wor

UlMerdd AN S 20 148 AN A0S ¥Ernedd | | 2081 08

of$t e ﬁLey. I'n agsltlon, the ﬁﬁ%y is ?%ss ’

flavor, and physical properties such as shape retention and

hardness.

Background Art

Under recent circumstances where resource and
environmental issues are increasingly discussed, only a few
cheese whey or casein whey obtained as a by-product during
production of cheese or casein is utilized as food because
its solid matters are as low as about 6% by weight with a
large amount of water as a remainder, and it is mostly
discarded as it is or used as a feed for livestock.
Examples of the utilization of such materials in food
include a powdered product thereof, i.e., whey powder,
whose composition of components is (protein: 12 % by weight,

saccharides: 72% by weight, ash: 8% by weight).
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expensive as conpared with other dairy foods, and is

an excellent material fromthe viewpoint of

nouri shnent because the contents of protein and
saccharides are high and energy and fat content are
low as a nutritional value. 102ZPatent Docunent 1
proposes a nethod for produci ng whey powder which
conprises crystallizing lactose in a concentrated

whey sol ution in advance, honogenizing it with a
honogdibweret p putwereze isstesef cwysénl soldbuldOnnesd

or finer, and then spray-drying the pulverized
pEroeiicdniéitea B 4ol hozzde akrvsedebyudtiecapdedswhey This
method is directed to the inprovenent of whey itself.
Redmapi ndotemeni tR Hr opod esesort8oghbdotage oflssuagencourages
cheese whey beverage which conprises using cheese whey
abtad NEdg Dye agt t o b astkietachttiaei dnbaskeehsmven
raw 20 material mlk for producing cheese which has
beemisieréhigedegd wB&S,forrd 4@dbt bRt €6e Qheuynder less
equi valent conditions. This nethod is directed to

abt3d s Bvdeyer 3@fpa FEQM MRYot I8t end i PpcesBat, 3and is an
proposes a food material for 25 inproving

hypaal Dari NeE &r YW CRr 6RMPRE S@Se@So 2Rt 86E 1 M6uBishment
conponent whey protein. Patent Docunent 1: JP 8-298927

Aefat bt hocimenings JP JrdBdifZ2and FatenhrPAEYMBBE high
3: JP 10-257867 A 5 Disclosure of Invention Problens

tondesolyed Ry £he LONEOBLE 09 AN19R] 861 aOhutPEtional value.

invention'is to provide an oil-in water type
enul si o0y o HHELHEY QkLsi & MetRbA! ¥BE producing whey

enul sion of a oan1n%a¥9%g8%aV|ng excel l ent flavor and
powder which comprises crystallizing lactose in a
concentrated whey solution in advance, homogenizing it with
a homogenizer to pulverize lactose crystals to 100 mesh or
finer, and then spray-drying the pulverized product with a
nozzle atomizer under pressure. This method is directed to
the improvement of whey itself.

Patent Document 2 proposes a method for producing a
cheese whey beverage which comprises using cheese whey
obtained by acting a starter lactic acid bacterium on raw
material milk for producing cheese which has been
sterilized at 75°C for 1 to 5 minutes, or under equivalent
conditions. This method is directed to obtain a beverage
from whey.

Patent Document 3 proposes a food material for

improving hypoalbuminemia which comprises as an active



10 physical properties by using cheese whey or casein
whey, which is obtained as a by-product during
production of cheese or casein, in foods, in
particular, in an oil-in- water type enul sion. Mans
for Solving the Problens 15 The present inventors have
paid attention to the enulsifiability of whey which
is araw nmaterial of mlk origin and have found that
whey obtai ned by processing conventional cheese whey
arom@Eaetm: Wieyy pardteinio rai se an  ash content
slightly, i.e., a material which contains a 20

mat er i Bt €ont Boahmgniasl { her ni+hogdapoRent s m | k
protein and |actose whose ash content in mlk-origin
sol i d petdret sShésumddo by Jei ghi3vI6poRe, can be
effectively used in an oil- in-water type enul sion,
and alstdhat pecemsii nat i op Wihsag6T hickeni ng

pol ysaccharide is effective for giving mlkiness 25

Gk ¢l shnesSef dinddwsioth he first aspect of the present
invention is an oil-in-water type enul sion which

NI SRS o I edd Bled COPt A NYvASLIiHE MAi N
conmponents milk protein and | actose whose ash content

i n mlAq QP& SOF | hdBI A 9ESt 16n 11360 BY Sry@ig8tafloil-in
nore and a thickening pol ysacchari de. e second

QeRect ©Ofpd NEnPIE8EN! 1 MVEHEE OByl SrihenObl1linVRh€Er type
type enuIS|on according to the first aspect, wherein

téﬁhléﬁﬁﬁ”éf“aCf%ﬁﬁﬁﬂ%;?&ﬁ@ EQ@lﬁ@'@x&@ﬂpgﬂ€nf§aﬂb£kand

prot eln and |actose ose ash content in the

t t
B! colgétéal %&ﬁéf@lé@ﬁ M¥s g'éhé‘él's/% byn %P cQéeEHrﬁhey,

I n an anount o to 4. 0% by wel ght

e el AT s bt sy o
| Shddi&e ) A5 I8 €73 YRS B 03 AEEORBAPT 1R an cil-in-
water type emulsion.
Means for Solving the Problems

The present inventors have paid attention to the
emulsifiability of whey which is a raw material of milk
origin and have found that whey obtained by processing
conventional cheese whey or casein whey partly to raise an
ash content slightly, i.e., a material which contains a
material containing as the main components milk protein and
lactose whose ash content in milk-origin solid matters is
11% by weight or more, can be effectively used in an oil-
in-water type emulsion, and also that a combination with a
thickening polysaccharide is effective for giving milkiness

and richness.
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the first aspect, wherein the thickening

pol ysaccharide is 15 contained in an anmount of 0.01 to

0. 3% by wei ght based on the total anount of the
oil-in-water type emulsion. The fourth aspect of the
present invention is the oil-ifd-water type enulsion
according to any one of the first to third aspects,
wherei n 50% by wei ght or nore of fats and oils are 20
lauric fats and oils having an ascending nelting point

Wi t hi Mlaus angee f f ons232$pe @8 G f ablile epuéseht eigvenhiannis an
a denmulsifier and a stabilizing enulsifier. The fifth
aspkeein-witdehet preseml s hwvemghoohi sonpeises - anmabeeial

type enul sion according to the fourth aspect, wherein
acdmtalinampund tiie 2bathecempbsefitersitbnpacheny and lactose
denmul sifier and a stabilizing 5 enulsifier contained
ivhdde Dh -comveterin ypel lerotsgon sslidi matbenasrangkls by
fromO0.1 to 1.0% by weight. The sixth aspect of the
pfesEit &P vedit e Odnd Sa t fiei Okéning Wb EysbypRar tdal si Dhe second
according to the fourth or fifth aspect, wherein 5 the
despd st foBrehé ORes it NDieestibsh anseshsebett ed-fao8r type
lecithin, sorbitan unsaturated fatty acid esters and

Pahy o N&?fé@c&f@ﬂﬁ%f@é eghé af { ysachgpest preheasint bre
stabilizing emulsitfier is one or nore substances

sed st Beh &M S146119§ €a 5 at We ahgdn f dblyoREhls 681 BkSprotein and
sorbitan 10 saturated fatty acid esters and

POd M Y€ B Ds S ad s Bt S eh BT LY €KémeSkebBigThes6eY@NhAtters
aspect of the present invention is the oil-in-water

typer Biub i P8 QEE 05 HifGrd 01 s aBYnOREnOE tHeahi 8buh® of 0.2
si xth aspects, which is a foam ng type. The eighth

aspestoOfpd hee PIES M sdAVER {08 tSthDeadSult| okneMBt 811-in-

type enul st on actcording to the seventh aspect,

WPl &) I8 SRS OF Tk SLRDFIChbPele k! BhE Breside
rom 20 to 40% by wei ght.

invention is the oil-in-water type emulsion according to
the first aspect, wherein the thickening polysaccharide is
contained in an amount of 0.01 to 0.3% by weight based on
the total amount of the oil-in-water type emulsion. The
fourth aspect of the present invention is the oil-in-water
type emulsion according to any one of the first to third
aspects, wherein 50% by weight or more of fats and oils are
lauric fats and oils having an ascending melting point
within a range from 23 to 38°C, and emulsifiers contain a
demulsifier and a stabilizing emulsifier. The fifth aspect

of the present invention 1s the oil-in-water type emulsion

according to the fourth aspect, wherein a total amount of

the emulsifiers containing a demulsifier and a stabilizing




Ef fect of the Invention According to the present

invention, it becane possible 20 to provide an oil-in

wat er type emulsion, in particular, an oil-in water

type enul sion of a foam ng type having excellent

flavor and physical propertiessby using cheese whey

or casein whey. 25 Best Mdde for Carrying Qut the
Invention 6 The oil-in-water type emul sion of the

present invention is an oil-in-water type emnulsion

ozl s 5t heyr f @dbst a ameld ol stlamdo Wbt Enswahndri typs emulsion is
necessary to contain a mnaterial containing as the

ed tth o nporemngs fidk Protednl addl Syl aetgse. whdse askth
content in the mlk-origin solid matters is 11% by

Vi it o5 £ Nt piegetiheinwehibiant hs ckeai ogl-in-water type
pol ysacchari de. The material containing as the main
CEHIPDINER SadiddKdimg ot €i thangoh aelh 068 FHOER aspeOnt @Nkrein
in mlk-origin solid 10 matters is 11% by wei ght or

EHe Mmihei presend omyest i Bdré Ss@bBaREEE! s6DBEBRAT Agom
as the main conponents mlk protein and |actose which

| Te i OGHIC £ 0s Db USA M Ju s H8ELa V@Y 2 Pf yCASEH Ne¥BEYs and
obt ai ned as a by-product during production of cheese

Yo LASE) Fe ASn durh A IR €64 aF at PAr AL YA PESEESS| NInHOLAS
renove 1 actose to adjust the ash content in the solid

NBLA1ef 51 3 thd 1SbYs Y §PL 1 8T oRBT 8r REBE CE@BbYaAddebYelected
wel ght or nore, nore preferably 13% by wei ght or

MBS BYcHSEDGsaf (i St 8B LEE AL, aLi§hEELBLLKI 86561 8RH
body taste can be given. Any raw naterial s such as
t af@%g% {8l es0r SOREENLEBL 8y cOFin saturated

concentr at ed then dried into powder,; can be used

a§aﬂ€¥mhéfﬁtg§t§ﬁgyenfﬁeoée@éﬁﬁﬁnaéﬁ@cﬁobfdthgabfégént

pr ot n and saccharide are wthin the require
invention is the oil-in-water type emulsion according to

any one of the first to sixth aspects, which is a foaming
type. The eighth aspect of the present invention is the
oil-~in-water type emulsion according to the seventh aspect,
wherein the content of fats and oils is within a range from
20 to 40% by weight.
Effect of the Invention

According to the present invention, it became possible
to provide an oil-in water type emulsion, in particular, an
oil-in water type emulsion of a foaming type having
excellent flavor and physical properties by using cheese

whey or casein whey.

Best Mode for Carrying Out the Inventicn
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ranges. The required ranges are, based on the solid
matters, 11% by weight or nore for the ash content, 6

to 25 28% by wei ght for the protein and 40 to 78% by

wei ght for 7 the saccharide. Naturally, an aqueous

di spersion of powder can al sofe used. As powder,
comercially avail abl e one can be used, and specific
exanpl es thereof include m neral concentrated whey 5
(protein: 7% by wei ght, saccharide: 73% by wei ght, ash

cont enThe 1624 binveagst ) t yixaephesioh thethhi pkeseng

pol ysacchari de of the present invention include
Chiivagetnani s xant dhb- finvagek| appegamul peohi nopmprising fats
tamari nd, guar gum gum arabic, |ocust bean 10 gum

agad , of Us cehdlamaterysandll ineisehbokssary to contain a

m crocrystalline cellul ose, carboxynethylcellul ose and
thetetike, conyaOhimyi 68 €A8 heinsedmpbneatermibkaprotein and
conbination of 2 or nore thereof. The content of

theseos i Gkese ngsRoLyseeabalhdeRei 5ipkebeighhysbLom matters
0.01 to 0.3% by weight, 15 nore preferably fromO0.01

tps 01 29015y weight . oMh@bréhetcgaerst wEthoa SHikkenihg
is difficult to sufficiently extract m | ki ness and

rb&hpesscRirbgdy taste of the material containing as
the main conponents mlk protein and | actose whose

ash comtentat8riil KeSht §iA188! hY PRELRESNHI EoRBohdlBYmilk
wei ght or nore to efficiently. Wien the anount is too

| 3 9€e 1k NEn@Ol ySRGEDaGHEes adMersRt¥naf iaChiiReorigin solid
texture, physical properties and the |ike. Anobng

(BeSte LDl phenipasookasge ot e SReLALpiostRs uhggacion
SpLULiRRedPieh EXRLBLASnRYST EAL REORCELABSNSHEL! AL1LO
protein and lactose which is produced by using cheese whey
or casein whey obtained as a by-product during production
of cheese or casein as a raw material, partly processing to
remove lactose to adjust the ash content in the solid
matters to 11% by weight or more, preferably 12% by weight
or more, more preferably 13% by weight or more. By using
this material, richer milkiness and body taste can be given.
Any raw materials such as those containing water,
concentrated, or concentrated and then dried into powder,
can be used as long as the contents of ash in the solid
matters, protein and saccharide are within the required
ranges. The required ranges are, based on the solid

matters, 11% by weight or more for the ash content, 6 to

28% by weight for the protein and 40 to 78% by weight for
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those of a gel in a static state and exhibits

flowability in a dynamc state. Specific exanples

t hereof include carrageenan, gellan gum pectin, agar

and furcellan. In the present invention, a materia
containing as the 5 main conpénents mlk protein and

| act ose whose ash content in mlk-origin solid

matters is 11% by weight or nore is preferably used

in an anount of 0.2 to 4.0% by wei ght, nore

pritef evaaddhaOide t o Matl¥%dll wei ghtagqbases dbspéesianabf powder
anount of the oil-in-water type enulsion. Wthin this
rrgel sk0 s hededpr ot ei ns or sacchari des can

appropriately be selected and used. A smaller anount

of thasicdided, idbriner €l By aivarbkeble tok fdagube t9ed, and
obtain m 1l kiness and richness, while a |arger anount
adeerisely afdngsltas thee fd@l ofnc hidétliEie i Dt @bnceByabed whey
any food materials as long as they contain proteins,
e em dy thei Jiood sedeidad e: 1 T84 Usle fODght, ash
materials in the formof other than powder such as
fdasdedd ] ke oy niddghepecial mlk, fresh goat mlKk,
pasteurized goat mlk, fresh sheep mlk, partially

def at tggchngd 48 |d6 ﬂ?é&iﬁﬁﬁkéﬁir’& P OFESSE8Mafd& of the

butter, cream cheese, cream eese, frozen-denatured

HRABEhegSfn CANE S E ALY cyPEYgedd, CX&Ban gum, gellan
concentrated mlk, defatted concentrated mlKk,

gjg%@;;gséaﬁr?o%ﬁwﬂﬁd l&kiasugah; foer defsitediocust bean

ed m'lk, sweetened condensed mlk, sweetened 25

ttéa% 0 i | j tic acid 9
gjaé[?’erl a ]?’er nent eg %‘e’vg%%g m | E b%%iejf(%lg%é&'soym | k,

. o) I b
Wl alglglqu.y Jk%melgg@sn%t i%‘%xfx?éﬁﬁﬁ@&ﬂld%ﬁ and the

sweet en eg yol eated egg yo

gqu(petdh eAr)} Ig:ﬁ%hvﬁgiscyﬁv\}qc{:?ne%e fl?Qéjd n?fc%é ac!u_s 1R LhecdBiMtion of
2 or more thereof. The content of these thickening
polysaccharides is preferably from 0.01 to 0.3% by weight,
more preferably from 0.01 to 0.2% by weight. When the
amount is too small, it is difficult to sufficiently
extract milkiness and richness or body taste of the
material containing as the main components milk protein and
lactose whose ash content in milk-origin solid matters is
11% by weight or more to efficiently. When the amount is
too large, the polysaccharides adversely affect the texture,
physical properties and the like.

Among these thickening polysaccharides, preferred are

those capable of giving a thicker aqueocus dispersion or

solution which exhibits physical properties similar to
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5 powder m |k, defatted powder m |k, cream powder,

whey powder, protein-concentrated whey powder, butter

mlk powder, sweetened powder m |k, fornulated powder

m |k, casein calcium whey protein concentrate, total

mlk protein, powdered whole éyg, powdered egg yol k,
powdered 10 egg al bunen, al bunen-deconposed materi al s,

wheat protein, soybean powder, concentrated soybean
protein, pea protein, nmaize protein, plasma protein
ablostecf | RegeExinpaestoatiot Abeteasndarkbébitacfdawability
sacchari des such as glucose, fructose, sucrose,

mah t @s@ynamignatatal | ySpecifitchakahpédssyhapeofadnedude
reduced starch-derived saccharified materials,

i seneageenahj qgetllsngaun, specbin, bgandasyr Gprcellan.

ol i gosacchari de, reduced saccharide pol ydextrose,

sor bi toh, thedpredehticinsentiorhabometexybhbdsepntaining as the
xylitol, maltitol, erythritol, mannitol, 20

fmath ooomgosanthani ik, psoybeanandi jestoshawhdeg ash content
gal act ool i gosaccharid, |actofructooligosacchari de,

raf fnbhDeeorigihubosed patatrsose odilkgbgawehghtder more is
stevia, aspartame and the |like. These saccharides can
berasetab i) Oli€e@r ihNaA @OBhOabE0N. of tbWo. 0k bPreeight, more
thereof. 25 The fats and oils of the present invention
apeefifrapref erabty Baosi byfaksgadd phksdabaneher tatal amount
m xture of lauric fats and oils with non-lauric fats

apfl BhéSoi ExanPhgtedf t{pe bauUlbCohat swasHial kAiknehude,
palmoil, palmkernel oil, and hydrogenated,

foedt Oppbedindrop katenestgesfbef EBpEopRElalklly be selected
thereof, and the like. It is preferred that lauric

fats @vdqoils having an ascending nelting point

within a range from23 to 38C, nore preferably 23 to

31C, mMRsimpieler aRb¥nLbok0tBOCnhBerial in the emulsion make
it difficult to obtain milkiness and richness, while a
larger amount adversely affects the flavor.

Other proteins may be any food materials as long as
they contain proteins, and examples of the food materials
include food materials in the form of other than powder
such as fresh milk, cow milk, special milk, fresh goat milk,
pasteurized goat milk, fresh sheep milk, partially defatted
milk, defatted milk, processed milk, butter, cream, cheese,
cream cheese, frozen-denatured cream cheese, concentrated
whey, iced creams, concentrated milk, defatted concentrated
milk, sugar—-free condensed milk, sugar-free defatted

condensed milk, sweetened condensed milk, sweetened

defatted condensed milk, fermented milk, lactic acid




contai ned in an anmount of 50% by wei ght or nore based
on 10 the fats and oils. When lauric fats and oils
are contained in a larger anmount, mlky and |ight
flavor can be favorably obtained, and is further
favorable in the case of that 8f a foam ng type in
view of the shape retention. 15 Exanples of the
non-lauric fats and oils include aninmal or vegetable

fats and oils such as soybean oil, cottonseed oil
teidteniila feaffdrowet bederade veanilik \beatmg®i [soymilk, whole
rapeseed oil, rice bran oil, sesane oil, kapok oil

Add faalg Yok, ddshhlbumemhadelied angl gdiek) i decetasned egg
well 20 as processed fats and oils thereof such as

Rydnqoematedttidadact innaied] g jollerasd ethd i bikeoj las well
t hereof , anong which, one having a nelting point of

3RO Uookb o AGG IS 1T eftey rskm A fdvwideandswih Sa € onth £1é
within a range as wide as 1 to 60% by wei ght can be

5 FRIdeaallia ¥, ddratdidd igbwidemiype cPdarpbeden, sy

a smaller content hardly gives oil-originated I'1 rich

freely @t il -afoeiid e d Wi PPowd@Ntbutter milk
eteriorates the stability of the enmulsion. In the

ki, SR tUded bARIEF yDe, ik D] Fo‘fz@@fﬂrﬁtglk,
type, the fats and oils content is 20 to 40% by

el ity Y 1ef8ERPIWh AP Bt AP B i Shte, Wherat hRil1k

fats and oils content is too |ow, the foam ng

? J.tri,e%)d;“meﬂ&? wHine éﬁ,e%éﬁbf&i‘de?rﬁ’_%k, powdered
ver se

y affected In the Ccase of the oiT-in-water

t | 0 ' _ ) f .
10 SRE a1, O Wurr RAE Ay qerL e, TSagProtein,

PRSI il 3005 A0 Lo 8P, | S5Svoin,
RS pfgaﬂ::/e%H,L a i o RIS TARE Govenkd onal Ty used

Examples of other saccharides include saccharides such
as glucose, fructose, sucrose, maltose, enzymatically

15 saccharified syrup, lactose, reduced starch-derived
saccharified materials, isomerized liquid sugar, sucrose-
bound syrup, oligosaccharide, reduced saccharide
polydextrose, sorbitol, reduced lactose, trehalose, xylose,
xylitol, maltitol, erythritol, mannitol,

20 fructoorigosaccharide, soybean oligosaccharide,
galactooligosaccharid, lactofructooligosaccharide,
raffinose, lactulose, palatinose oligosaccharide, stevia,
aspartame and the like. These saccharides can be used

alone or in a combination of two or more thereof.

25 The fats and oils of the present invention are
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wat er type enulsion or a foamng type oil-in-water

type enulsion can be appropriately selected and used.
Exanpl es 15 thereof include synthetic enulsifiers such

as lecithin, nonoglycerides, sorbitan fatty acid

esters, propylene glycol fattyOacid esters,

pol ygl ycerin fatty acid esters, polyoxyethyl ene

sorbitan fatty acid esters, sucrose fatty acid

esters, and the |ike, and any of which can be used 20
ahombexabln bawonbi Dat s candfoliw atonerert aemepfurénof
these enulsifiers, preferred are enul sifiers which

clond i ansf &t glesudi so f 1 erwanid @mosthbutrici higtenahdi bigs,
wherein a total anount thereof is within a range from
0.1 tExdmpPPéedyofhetightldbased Hatshendodilsaimobhtdefpalm oil,
the oil-in 25 water type enmulsion, the demulsifier is
grElmrkemiel 12i1 S sndsti piiceseseted) efricotvhatethi aor
sorbitan unsaturated fatty acid esters and

pol gt st i I LS af ar et eed fai 1y elsedeoest #nd, thadlike.
stabilizing emulsifier is one or nore substances

sel ectedl {4 o SESF OS5 SRAtI BAeLiEataysaghd SiBStBESiIing an
sorbitan saturated fatty acid esters and polyglycerin

S cerad Bkl frid 11 8¢ 1 §b BSt & Bthin SHBLARGe apbomt 230t ot BB C,
enmul sifier leads to difficulty in obtaining a stable
Qhdrd rpﬂ@f@faﬁy;?ez@% S3PPG, Whbse préfEBSH1RMENto 30°C is
| eads 'to poor flavor. 10 In the oil-in-water type

BHE O @rid hat Slo@nf oa# 6@ by P@e 0§ht hr PREBENbased on
i nvention, various salts can be used.” As such a salt,

haxaneiaphosphai £, secondary phosphates, sodi um
citrate, polyphosphates, sodi um bicarbonates, and the

|42 TSR e Biolh O OMLEMEL LHon0hascer
CHAOEAN Snilky and light flavor can be favorably obtained,
and is further favorable in the case of that of a foaming
type in view of the shape retention.

Examples of the non-lauric fats and oils include
animal or vegetable fats and oils such as soybean oil,
cottonseed oil, corn oil, safflower oil, olive o0il, palm
0il, rapeseed oil, rice bran o©il, sesame oil, kapok oil,
milk fat, lard, fish o0il, whale o0il and the like, as well
as processed fats and cils thereof such as hydrogenated,
fractionated, and interesterified o0il thereof, among which,
one having a melting point of about 15 to 40°C is preferred.

An fats and oils content within a range as wide as 1

to 60% by weight can be applicable in the oil-in-water type

emulsion, and a smaller content hardly gives oil-originated
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preservatives and the |ike can also be used. As a

nmet hod for producing the oil-in-water type enulsion

or that of a foami ng type of the present invention,

t he enmul sion can be obtained by appropriately m xing

maj or 20 raw materials includidd the materi al

containing as the main conponents mlk protein and

| act ose whose ash content in mlk-origin solid

matters is 11% by weight or nore, the thickening

ol gis acolnel £ ekel amed wat @vony thhbldes dprgenakmopnot ei n

raw materials, saccharides, enulsifiers, and the 25

| destes r Bouch iS¢ €led | gabheitesoftthg emxleient o In the case of
prelimnary 13 enulsification, pasteurization or

stied | b1 7+ NG watelr thepe dMODGEOHZaL i anfbavahgedy e, | Bhe fats
view of the preservation of the oil-in-water type
eqnd S O1s Sdetdht Zas i DO £ poefLyredighbpepréEeabbyy 25 to
various raw nmaterials are subjected to the 5

Pred 1159 N Vgl suhégat hONf @t s 68nd 00708 ESRtEAL M BULES low,
(by a honom xer as an enul sifying device) and then,

ifhe nw&ﬁ%ypréﬁeb@i@geﬂﬁaath@ns@ap@ ter2rPika/ €88d to be
(by a honogeni zer as an enul sifying device). Then,

HdRdrss PfJ@Ffé@Qe&01#|EE@ Bheh {enprEabyULeihPGhBBE type
sterilization 10 treatnent (UHT), honobgeni zation is

CHU1 SR f agaFaind t §19e 300ukgh CoRe £2L0¥RE QYls content
cool 1 ng and then aging for about 24 hours. In the

Lh§r@bJ”ﬁE?ﬁen@ﬁéaéﬂiﬁlﬁnﬁé@gf 8561 LhEBLL O of W TFoaming

there are Two systens, one Is an indirect system and

h
t]tazepﬁé‘el@ bié @o%é&%% 2L 5 NG SYSL e ( ng%Ude‘ggElQilzed

deV|ce i ndi rect heat treatnent i

1 L A AP B e LA SRR an
ﬁétr@;gé’iée%rrk ﬁﬂ%gg&ygfﬁy% | PBL Yp FaEKA9Es Rn o0il-1n-
water type emulsion or a foaming type oil-in-water type
emulsion can be appropriately selected and used. Examples
thereof include synthetic emulsifiers such as lecithin,
monoglycerides, sorbitan fatty acid esters, propylene
glycol fatty acid esters, polyglycerin fatty acid esters,
polyoxyethylene sorbitan fatty acid esters, sucrose fatty
acid esters, and the like, and any of which can be used
alone or in a combination of two or more thereof.

In these emulsifiers, preferred are emulsifiers which
contains a demulsifier and a stabilizing emulsifier,
wherein a total amount thereof is within a range from 0.1
to 1.0% by weight based on the total amount of the oil-in-

water type emulsion, the demulsifier is one or more
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20 type sterilizer (manufactured by Stork Food & Dairy
Systens 1Inc.), Contherm scraped surface UHT

sterilizer (manufactured by TetraPak Al fa-Laval Co.
Ltd.), and the Ilike. The direct heating sterilizing
device includes, but is not |il@&ited to, a UHT
sterilizer such as an ultra high 25 tenperature
sterilizer (manufactured by | WAl Engi neering 14
System Co. Ltd.), Uperization sterilizer (manufactured
yub Fednadaksdl ¢ac¢dvatotoledithin, VAbfosteni ingeturated
(manuf actured by TetraPak Al fa-Laval Co. Ltd.), Lagear
Uttt gtacid | et e srasmd aod Lygllybyrimgeasatoratéed. fatty acid
Paral yzator 5 (manufactured by Pash and Sil kevogue Co.
ldskg9rs anshd highe | $kah i Ahying @hiaThitherbesused. or more
Exanpl es The present invention will be illustrated

faud dedndds ded bediesd | Airdmestorbon sgtxavpliesatwhi abid
are not intended to limt the spirit of the present

| dwiedtd Onsobltan PeACerdSed apgdet past sd @seeby ¥elght.
The results were eval uated according to the foll ow ng

iy&&ycéﬁﬁﬂwﬁé%&fﬁkéén?étﬁ%”@ci@ﬁ@ét@ﬂsfOrArgﬂﬁthE amount
an optimally foaned state en whipping 1 kg of an

Q4 -dHe VBhiETsiyPer PEBUST 08 85FNDc@l K@MYROSbFhXRing a stable
Overrun: {(Weight of oil-in-water type enulsion in

G e Y Ob Ay - Wéd odthu PE 1 $0ameeli BEth Cl 8ridr JAMSANt leads to
volunme 20 after whipping)} = (Weight of foaned

add£l L1481 ven vol ume after whipping) x 100 Shape
retention: The retention is evaluated after storage

of a f}pwals sheped, fpaned @ﬁﬁécéﬁuf%iéécbioihgé of a foaming
hours. The evaluation 1s carried out according to the

type of the present invention, various salts can be used.

As such a salt, hexametaphosphates, secondary phosphates,
sodium citrate, polyphosphates, sodium bicarbonates, and
the like can be used alone or in a combination of two or
more therecf. Other components such as flavors, colorants,
preservatives and the like can also be used.

As a method for producing the oil-in-water type
emulsion or that of a foaming type of the present invention,
the emulsion can be obtained by appropriately mixing major
raw materials including the material containing as the main
components milk protein and lactose whose ash content in
milk-origin solid matters is 11% by weight or more, the
thickening polysaccharide and water with other opticnal

protein raw materials, saccharides, emulsifiers, and the

like, and subjecting the resulting mixture to preliminary
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25 following 4 criteria, O 0, Aand x in the order of
better 15 retention. Hardness: Twenty speci al

panel i sts eval uate whet her hardness after whipping is
suitable for a whipped cream The evaluation is

carried out according to the fdl3owing 4 5 criteria,

0, 0, Aand x in the order of better conditions. The
criteria shown by a | argest nunber of the panelists

were used as the results. Flavor: Twenty speci al

pamel s 5f Scevabuat pastélirnegsionr ochaessidndiondd and then
flavor, and the evaluation is carried out 10
decarosgiempzavidhet febtoanng. 4 Tni veewaofOchd, pAcandvation of
in the order of excellence. The averaged criteria were

uslesl obb-ihewsiestl tgpe Geaubbionyaktuatidhzatibhess preferred.
three itenms were used as the flavor evaluation. 15

Esperpl £1da Ay pi Yaphese rawpmeperedlbyaaddsnp;eatedngo the
and dissolving 20.0 parts of palmkernel oil (melting

POt &L imiR8EY , etbuDs PRI &St 06n hydr egevat edepaksrkeonginutes (by
oll (nmelting point: 36C), 5.0 parts of hydrogenated

pal Wb 8| && NGn 20mPDE DEyi8d QlevOed) panl ehehgciEhin

and 0.05 part of a polyglycerin unsaturated fatty

acd Ee £54 £y, §@pﬁéﬁ6§éﬁizét90np§EF00E03250|K?/cm? (by a
protein/lactose-containing material (m nera

heted ybeyn (&nel 8ipyiddo Q¥vyetght, TRag¢haktde:
R N b})';lv\%/i iy o5. 0 parts ol

d@ﬁ%ﬁé@@i@é POVGEE r & hKgh OrdmparhtQbeaiayeaAtestatiYization
acid ester; 0.05 16 pafrt of a polyglycerin saturated

fatd Yeeh € BEhel, QoﬁogéﬁizaeioﬁoggUﬁhrried out again at O
hexamet aphosphate, 0.05 part of sodi um hydrogen

to 300 kg/cmz, followed by cocoling and then aging for about
24 hours.

In the ultra high temperature instant sterilization
(UHT), there are two systems, one is an indirect system and
the other is a direct heating system. Examples of the
device for indirect heat treatment include, but is not
limited to, APV plate-type UHT treatment apparatus
(manufactured by APV Co. Ltd.), CP-UHT sterilizer
(manufactured by Climaty Package Co. Ltd.), Stork tubular-
type sterilizer (manufactured by Stork Food & Dairy Systems
Inc.), Contherm scraped surface UHT sterilizer
{manufactured by TetraPak Alfa-Laval Co. Ltd.}, and the
like. The direct heating sterilizing device includes, but
is not limited to, a UHT sterilizer such as an ultra high

temperature sterilizer (manufactured by IWAI Engineering
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carbonate and 0.1 part of iota-carrageenan are

di ssolved in 65.35 parts of water to prepare an

aqueous phase. The 5 aqueous phase and the oil phase

were prelimmnarily enulsified by stirring with a

hormonmi xer at 65C for 30 minutég, the m xture was
honogeni zed at 30 kg/cn2, followed by UHT-sterilizing

at 135 to 145C for 2 to 7 seconds, honbgenizing again

at 30 kg/cnR, cooling to 10C and aging 10 for about 24
heops sert cCoObtBED. AN Obéripavbder seauisioar Thenufactured by
emul si on thus obtai ned was whi pped with a Kenwood
MxefaPalE AVBs+Dasal e5és Lede) favTisdsoutiliberresults

are summarized in Table 1. Exanple 2 to Exanple 8 15
AGROH G Hgt i P d Ny SBEEraPARER] 85-1.8041 described) | NLagear UHT
Exanple 1, oil-in-water type enul sions of the

foremd B  OPS (maheiict Brdabbe layese obiaipgd), Thesglyzator
enmul si ons were eval uated according to the sane manner

agmdk\et adtu EX@ND epdsh dRE §ESKbESgatecsUnBAL ¥€dah8 the
Table 1. 20 In anple 2, 0.1 part of

kappa; caik RASENANL MAScasede hBsfead of 0.1 part of
i ot a- carrageenan used in Exanple 1. In Exanple 3,

0.05 part of gellan gumwas used instead of 0.1 part
of iota-carrageenan used in Exanple 1 to prepare an

Bophase. 25 In Exanple 4, 0.1 part of furcellan
was %sed instead 17 of 0.1 part of iota-carrageenan

used i I 0;
conce&?}ated %ﬁ%y 1%ﬂ%§§§%Pp§%fl ?ede$g§é259%%§h£§£€her

Ul e el e oo ot oprbpciel s tncendes
r% J‘?@' {fl E%ﬁfa?ed %eéﬁ‘e EXRODL 8t 64 nPerit PR °i\11

ner a concen
"percents" and "parts" are by weight.

The results were evaluated according to the following
methods.

Whipping time: Time required for reaching an optimally
foamed state when whipping 1 kg ¢f an oil-in-water type
emulsion using a Kenwood mixer.

Overrun: { (Weight of oil-in-water type emulsion in
given volume) - (Weight of foamed article in given volume
after whipping)} + (Weight of foamed article in given
volume after whipping) x 100

Shape retention: The retention is evaluated after
storage of a flower-shaped foamed article at 15°C for 24
hours. The evaluation is carried out according to the

following 4 criteria, ®@, O, A and x in the order of better
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and 3.7 parts of defatted powder m |k were used
instead of 1.0 part of mneral concentrated whey and
3.0 parts of defatted powder mlk used in Exanple 3.
10 I'n Exanple 7, 0.1 part of a gellan gum was used
instead of 0.5 part of gellan dgim used in Exanple 3 to
prepare an aqueous phase. In Exanple 8, 0.2 part of a
gell an gumwas used instead of 0.5 part of gellan gum
used in Exanple 3 to 15 prepare an aqueous phase. The
f petwhatibnns and the results in Exanple 1 to Exanple
8 are summarized in Table 1. 18 a, Ha 1n Eto V1 in

N Mo Hirdin®skl: OrMeti Mpocliél paneDiBRsO0@vialu@kteWvhether
t O9NON 0 M2000000 mHrl O.-i ONOOMTIrI N 0 Wt~

Nadrdihés M 00 GhDpPifglikOsitiNabll ©oY al wBARRRAl cream.

a) HaOEhVlVlitoOMo aMNHOHONOOMON
Wikt éval (AOVER O EBrkied130tMENoPIENHOPo @BR0 foaliowing 4
criteria, ®, O, A and x in the order of better conditions.
The criteria shown by a largest number of the panelists
were used as the results.

Flavor: Twenty special panelists evaluate milkiness,
richness and odd flavor, and the evaluation is carried out
according to the following 4 criteria: ©®, O, A and x in
the order c¢f excellence. The averaged criteria were used
as the results.

Overall evaluation of these three items were used as
the flavor evaluation.

Example 1

An oil phase is prepared by adding, mixing and
dissolving 20.0 parts of palm kernel oil {(melting point:
28°C), 5.0 parts of hydrogenated palm kernel oil (melting
point: 36°C), 5.0 parts of hydrogenated palm oll (melting
peint: 31°C), 0.1 part of lecithin and 0.05 part of a
pelyglycerin unsaturated fatty acid ester. Separately, 1.
part of a milk protein/lactose-containing material (mineral
concentrated whey (protein: 7% by weight, saccharide: 73%
by weight, ash: 16% by weight)), 3.0 parts of defatted

powder milk, 0.1 part of a sucrose fatty acid ester, 0.05



10

15

20

25

HaO E.nInlninmMO NHOHONOOMHOW N
(1 VIMHOO 00 00 1 1 O 1 tWO 1.09NON O in. H 000000 v
Ha)n ENNOMMO NHOHONOHMI(1 1(1 WCN
ul N, 00 0OOOOI 11 OWMNONOMHOOOOODO
al H 1 OO NEONNOCMOIIBEOHONOOMMOWM
NIfl i(lHMOOOOC; Ol IDMNONOMHOOODO
00 NHaln EOI(1toMMo roHO'ONOHMC
(1 WWN (1 VIHVDO OO OO10I 1W MNON O MHO 00000 al H

{parﬁﬂdwIH(@olyglytélih(létm&itéd fAHG Qdddd ¥t ul.2 part
NHMOOOOOOO11l 1 NI0O MM NM NOMHO OO
@ f GoddurH Heametaphosphate, 0.05 part of sodium hydrogen
carbonate and 0.1 part of iota-carrageenan are dissclved in
65.35 parts of water to prepare an aqueous phase. The
aqueous phase and the oil phase were preliminarily
emulsified by stirring with a homomixer at 65°C for 30
minutes, the mixture was homogenized at 30 kg/cmz, followed
by UHT-sterilizing at 135 to 145°C for 2 to 7 seconds,
homogenizing again at 30 kg/cm?, cooling to 10°C and aging
for about 24 hours to obtain an oil-in-water emulsion. The
emulsion thus obtained was whipped with a Kenwood mixer and
various tests were carried out. The results are summarized
in Table 1.
Example 2 to Example 8

According to the same manner as that described in
Example 1, ocil-in-water type emulsions of the formulations
shown in Table 1 were obtained. These emulsions were
evaluated according to the same manner as that in Example 1.
The results are summarized in Table 1.

In Example 2, 0.1 part of kappa-carrageenan was used
instead of 0.1 part of iota-carrageenan used in Example 1.

In Example 3, 0.05 part of gellan gum was used instead
of 0.1 part of iota-carrageenan used in Example 1 to
prepare an aqueous phase.

In Example 4, 0.1 part of furcellan was used instead
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HWUYO9vY aa NYro YWYC W CU-110 W H
YOHWb OHO- OO0OCaMUOro wmrou O..
NH. OCYVTYro0 0 OHCOuCMmMuUHYuHW
NHOroroHUE-1UCH ulSYa) Tnl7 CCro0
Oro HHHNOTHH O1 0YOQHTH aowTaOO0D0
00 ea, OHmaumMmu -HC3HHHTFIroC-YC Y
HHa) HHHH.CO~ de OH HVYCOUHO. OnFO
W.k ONH HT WWNH. acW
f

of 0.1 part o

In Example 5, 3.0 parts of mineral concentrated whey
and 1.0 part of defatted powder milk were used instead of
1.0 part of mineral concentrated whey and 3.0 parts of
defatted powder milk used in Example 3.

In Example 6, 0.3 part of mineral concentrated whey
and 3.7 parts of defatted powder milk were used instead of
1.0 part of mineral concentrated whey and 3.0 parts of
defatted powder milk used in Example 3.

In Example 7, 0.1 part of a gellan gum was used
instead of 0.5 part of gellan gum used in Example 3 to
prepare an agqueous phase.

In Example 8, 0.2 part of a gellan gum was used
instead of 0.5 part of gellan gum used in Example 3 to
prepare an aqueous phase.

The formulations and the results in Example 1 to

Example 8 are summarized in Table 1.
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point: 28C), 10.0 parts of hydrogenated pal m oi

(nmelting point: 31C) and 5.0 parts of hydrogenated
rapeseed oil 10 (melting point: 35C) were used instead
of 20.0 parts of palmkernel oil (nmelting point:

28C), 5.0 parts of hydrogenat d® pal m kernel oi

(nmelting point: 36C) and 5.0 parts of hydrogenated
palmoil (nmelting point: 31C) used in Exanple 1. 15

In Exanpl e 10, 0.08 part of a sorbitan unsaturated
fEtdnphei 8@ estBrampte01D4 part of a sorbitan saturated
fatty acid ester were used instead of 0.05 part of the
pol ygl ¥cestdinmsad utlae edahat hynaerdaestbhataddsOrilbed in
part of the polyglycerin saturated fatty acid ester
UBeging De EXanpl B-iROwdtet ntixanpheliiondS5o® phet $oohulations
coconut oil (nelting point: 24C), 10.0 parts of

hysiswgenat egsbpal M wete (BLE1HAEd. POTHEse36N180ENE. Qere
parts of hydrogenated palmoil (nelting point: 31C)

VeF £l Wsesd | st epding 20. nbashfie OharhepakB) kBABE nOEkample 1.
(nmelting point:. 28C), 5.0 parts of 20 hydrogenated

PEhEN KE§NPE s Ohte (EBIhe POzEQ1 Dh: T8HE: and 5.0 parts of
hydrogenated pal moil (nelting point: 31C) used in

Exanpl €n Igxdhis1 & 06 M &t 6 Opsre8dot hgal@Skb el NoEXamREeting
9 to 5 Exanple 11 are sunmarized in Table 2. Table 2

Exait & Ds&xpipl e, dOplxpambe gdiggeéggkéai £81RabM.  (melting

kernel oil (nelting point: 28 - Coconut oil

(P A d NGB POENt 402460 0 -pards oFVALQ8E58L5E0aLApKSELE! 011
oil (nmelting - 5 10

(melting point: 35°C) were used instead of 20.0 parts of
palm kernel oil (melting point: 28°C), 5.0 parts of
hydrogenated palm kernel cil (melting point: 36°C} and 5.0
parts of hydrogenated palm oil (melting point: 31°C) used
in Example 1.

In Example 10, 0.08 part of a sorbitan unsaturated
fatty acid ester and 0.04 part of a sorbitan saturated
fatty acid ester were used instead of 0.05 part of the
polyglycerin unsaturated fatty acid ester and 0.05 part of
the polyglycerin saturated fatty acid ester used in Example
1.

In Example 11, 15.0 parts of coconut oil (melting
point: 24°C), 10.0 parts of hydrogenated palm oil (melting
point: 36°C) and 5.0 parts of hydrogenated palm oil

(melting point: 31C) were used instead of 20.0 parts of

palm kernel oil (melting point: 28°C), 5.0 parts of



poi nt: 36C) Hydrogenated palmoil (nelting point: 10 5

5 31C Hydrogenated rapeseed oil (nelting 5 - -

poi nt: 35C) Mneral concentrated whey 1 1 1 Defatted
powder mlk 3 3 3 Demulsifier lecithin 0.1 0.1 0.1

Denul sifier sorbitan unsaturated - 0.08 - fatty acid

ester Denul sifier polyglycerin unsaturated 0.05 - 0.05
fatty acid ester Stabilizing enulsifier sucrose fatty

0.1 0.1 0.1 acid ester Stabilizing emulsifier

poyyob yeratad - plidkersatl uval edméatigygapodnest 86°C) and 5.0
Stabilizing enmul sifier polyglycerin 0.05 - 0.05

spdtit atefl hpdiygasate@spaimSodll umbexangt pphasph3tléC) used
0.2 0.2 0.2 Sodium hydrogen carbonate 0.05 0.05 0.05

| b aEcampBgeenan 0.1 0.1 0.1 Water 65.35 65.33 65.35
Total oil content (% 30 30 30 Lauric oil and fat (%

15 25 Phe foumhTaPibnangdnfathdotakudik andrkampdl. ® to
83.3 83.3 content (% Ascending nelting point of

| Bl 81 11 28r@9s@fimadgdefain (€apTetal emulsifier (%

0.3 0.32 0.3 Results

Table 2
Example 9 Example 10 Example 11
Formulaticn
Palm kernel oil (melting point: 28°C) ([ 15 20 -
Coconut oil (melting point: 24°C) - - 15
Hydrogenated palm kernel oil (melting | - 5 10
point: 36°C)
Hydrogenated palm coil (melting point: | 10 5 5
31°C)
Hydrogenated rapeseed oil (melting > - -
point: 35°C)
Mineral concentrated whey 1 1 1
Defatted powder milk 3 3 3
Demulsifier lecithin 0.1 0.1 0.1
Demutlsifier sorbitan unsaturated - 0.08 -
fatty acid ester
Demulsifier polyglycerin unsaturated 0.05 - 0.0S
fatty acid ester
Stabilizing emulsifier sucrose fatty 0.1 0.1 0.1
acid ester
Stabilizing emulsifier pelyglycerin - 0.04 -
saturated f£fatty acid ester
Stabilizing emulsifier polyglycerin 0.05 - 0.05
saturated fatty acid ester
Sodium hexametaphosphate 0.2 0.2 c.2
Sodium hydrogen carbonate 0.05 0.05 .05
Icta-carrageenan 0.1 0.1 g.1
Water 63.35 65.33 65.35
Total oil content (%) 30 30 30
Lauric oil and fat (%) 15 25 25
Lauric oil and fat/Total oil and fat 50.0 B3.3 83.3
content (%)
Ascending melting point of lauric cil | 28 29 26
and fat (°C)
Total emalsifier (%) 0.3 0.32 0.3
Results
Whipping time 3r10” 410" 3r20”
Overrun (%} 105 125 110
Shape retention O @ 8]
Hardness © @ ©
Flavor O O] 0}
Milkiness O} O] o
Richness © O] o}
0dd flavor © ® 0]
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VWi pping tinme 3'10" 4'10" 3'20" Overrun (% 105125

110 Shape retention 0 0 0 Hardness 0 0 O Flavor 0 O

O MIkiness 0 00 Richness 0 00 Odd flavor 0 0 O

21 Conparative 1 An oil phase is prepared by adding,

m xi ng and dissolving 20.0 PaEfs of pal m kernel oi
(nmelting point: 28C), 5.0 parts of hydrogenated pal m
kernel oil (rmelting 5 point: 36C), 5.0 parts of

hydr ogenated palmoil (nelting point: 31C), 0.1 part
aforpeatdtive and 0. 05 part of a polyglycerin

unsaturated fatty acid ester. Separately, 4.0 parts

of defzat teidl privakes 18 |krefhdepadry addamguonising aang

acid ester, 0.05 part of a polyglycerin saturated
faidgbIiaei 2D e tPirtH. &F pearlm ofemosll umil (melting point:
hexanet aphosphate and 0.05 part of sodi um hydrogen
caypnat®e, @rga ki s sof ieghtogdita ddd palh Skofnebteilt melting
obtai n an aqueous phase. The aqueous phase and the
qidimhasm ver e prelpainarst yhpdrbgetaesd byalmtotli fgelting
with a honmom xer for 30 mnutes at 65C, the 15 m xture

w&asi ionogent zed) at frkgd € Pec{oh1oveta by. dbffpart of a
sterilizing at 135 to 145C for 2 to 7 seconds,

MRELNG Zd Fith aged 4 @t a B84 KB4 €, a 600! &8t 0 196pandtely, 4.0
aging for about 24 hours to obtain an oil-in-water

eihsd e Jé‘@att?éﬁ”dﬁé&&bf hyts1 0Pt @ Dgsla weSo Ik pPeerabs hfatty
a Kenwood mi xer and 20 various tests were carried out.

A TESUL, dagginesst SF terpdMN PPioGrRSshfigHitegi eatty
and the flavor was poor.
acid ester, 0.2 part of sodium hexametaphosphate and 0.05
part of sodium hydrogen carbonate are dissolved in 65.45
parts of water to cbtain an aqueous phase. The agueous
phase and the oil phase were preliminarily emulsified by
stirring with a homomixer for 30 minutes at 65°C, the
mixture was homogenized at 30 kg/cm®, followed by UHT-
sterilizing at 135 to 145°C for 2 to 7 seconds,
homogenizing again at 30 kg/cm?, cooling to 10°C and aging
for about 24 hours to obtain an cil-in-water emulsion. The
emulsion thus obtained was whipped with a Kenwood mixer and
various tests were carried out. As a result, hardness
after whipping was insufficient and the flavor was poor.
The results are summarized in Table 3.

In Comparative Example 1, 4.0 parts of defatted powder

milk was used instead of 1.0 part of mineral concentrated

whey and 3.0 parts of defatted powder milk used in Example
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The results are summarized in Table 3. In Conparative
Exanple 1, 4.0 parts of defatted powder mlk was used
instead of 1.0 part of mineral concentrated 25 whey
and 3.0 parts of defatted powder m |k used in Exanple
22 1 and iota-carrageenan wasZ2g8ot added to prepare an
aqueous phase. Conparative Exanple 2 to Conparative
Exanple 4 According to the sane manner as that
described in 5 Exanple 1, oil-in-water type enul sions
af drve forardatramnsensinoves | moTadbdded werperepbéaengd. agueous
These emul sions were evaluated according to the sane
s . as that in Exanple 1. The results are

summari zed in Table 3. In Conparative Exanples 2, 4.0

Rdisa 0 t Thed et e 1d 02 poywdesmpa t &t ivas Bsedplastead of
1.0 part of mneral concentrated whey and 3.0 parts

of defmideeipoydes thé ksamephayesr i fs Exaapl dedcribed in
Conpar ative Exanples 3, iota-carrageenan used in

Epcadtiph B 11 Wasi nofn aglghesh t ©ypE el Bs 2on 800 0tSe phaseulations
15 In Conparative Exanples 4, 1.0 part of whey powder

Wasown!SBd Tdisieas werd. SoPaihe®@f NTKesal ch@DSEHhE aligde
whey used in Exanple 1. The fornul ations and the

r@ptl {Scddd L0PPAIakd VEo EXaNPhle lnd OnéPNRAr Bhé¥ein Example 1.
Exanple 4 are summarized in Table 20 3. 23 Table 3

GoDaF & Mes PP as @irhy/ 1 £0APER atayEe Conpar ative
Exanpl e 1 Exanple 2 Exanple 3 Exanple 4 Fornul ation

In Comparative Examples 2, 4.0 parts of defatted
powder milk was used instead of 1.0 part of mineral
concentrated whey and 3.0 parts of defatted powder milk
employed in Example 1.

In Comparative Examples 3, iota-carrageenan used in
Example 1 was not added to prepare an agqueous phase.

In Comparative Examples 4, 1.0 part of whey powder was
used instead of 1.0 part of mineral concentrated whey used
in Example 1.

The formulations and the results in Comparative
Example 1 to Comparative Example 4 are summarized in Table

3.



Pal m kernel oil 20 20 20 20 (nelting point: 28C)
Hydrogenated palm5 5 5 5 kernel oil (nelting point:
36C) Hydrogenated palmoil 55 5 5 (nelting point:
31C) M neral concentrated - - 1 - whey \Wey powder - -
. - 1 Defatted powder mlk 4 4 23 Denul sifier
lecithin 0.1 0.1 0.1 0.1 Denulsifier 0.05 0.05 0.05
0.05 polyglycerin unsaturated fatty acid ester
Stabilizing 0.1 0.1 0.1 0.1 enulsifier sucrose fatty
dtakllest er StabiI|Z|ng 0.05 0.05 0.05 0. 05 errulsifier

11 ol £ At Any A oot 2

f\l \l!\ll AW N aWal o
FU|y9|yuU|||| [

: 0.2°0.2 0.2 hexanegféﬁ

ALY A Ti6e Fhom 3f%tf§” S Comparative
phasphat|@.eedt M hygagens0. Obrxanple 4

0./195mllatlon 0. O5 caf bonat e Tofja-carrageehpan - 0.1 -[ 0.1
\\&eby k6545165, 35 BB, 45 65. 35 20 20 20
{melting point: 28°C)
Hydrogenated palm 3 5 5 5

kernel oil (melting
point: 36°C)
Hydrogenated palm oil [ 5 5 5 5
{(melting point: 31°C)
Mineral concentrated - - 1
whey

Whey powder - - -
Defatted powder milk 4 4 3
Demulsifier lecithin 0.1 6.1 0.1
Demulsifier 0 0 0
polyglycerin
unsaturated fatty
acid ester
Stabilizing 0.1 0.1 0.1 0.1
emulsifier sucrose
fatty acid ester

o O W

Stabilizing 0.05 0.05 0.05 0.05
emulsifier

pelyglycerin

saturated fatty acid

ester

Sodium 0.2 0.2 0.2 0.2
hexametaphosphate

Scdium hydrogen 0.05 0.05 ¢.05 0.05
carbonate

Iota-carrageenan - 0.1 - 0.1
Water 65.45 65,35 65.45 65.35
Total oil content (%) | 30 30 30 30
Lauric oil and fat 25 25 25 25
(%)

Lauric ocil and 83.3 83.3 83.3 83.3

fat/Total oil and fat
content (%)

Ascending melting 29 29 29 29
point of lauric oil
and fat (°C)

Total emulsifier (%) 0.3 0.3 0.3 0.3
Results
Whipping time 400" 3730~ 350 330"
Overrun {%) 130 120 125 120
Shape retention C 0] Q o
Hardness x @) x O
Flavor Q A 9] A
Milkiness o A O &
Richness A A o A
odd flavor 0] O © A

Industrial Applicability




Total oil content (% 30 30 30 30 Lauric oil and fat

25 25 25 25 (9% Lauric oil and 83.3 83.3 83.3 83.3

fat/ Total oil and fat content (6) Ascending nelting 29

29 29 29 point of lauric oil and fat (C) Total

emul sifier (8) 0.3 0.3 0.3 0.324Results Wi pping tine

4' 00" 3" 30" 3'50" 3'30" Overrun (% 130 120 125 120

Shape retention 0 0 0 O Hardness x 0 x O Flavor 0 A

OA MIkiness 0O AOO Rchness AAO a odd flavor O

0 0 a THewdusésemt Appénchdml| kréyalds Tbeapresenlin-water type
invention relates to an oil-in-water type enul sion
véninchs ik 5&ls compt B¢ 8l a caat@rhabhgcastabringi 8s the main
conmponents mlk protein and | actose whose ash cont ent
orgbneht X-1119i prSoéinl amdt BAStbsSe Moy ¥€hgbbnOEnt of in
nore together 5 wth a thickening pol ysaccharide, and

TR ExReF 1 Ov| 961 Vd hdrt@fs 016 -1 D% VBY el yRE €FUhSE@Ntogether
of a formng type having excellent flavor such as

W K e StSh 1 EREANES Spo PPSla Ol r { 18Y Odnd aREr@hysi€dkularly, to
properties such as shape retention and hardness.

an oil-in-water type emulsion of a forming type having
excellent flavor such as milkiness, richness, and odd

flavor, and physical properties such as shape retention and

hardness.
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25 CLAIMS 1. An oil-in-water type emul sion

conprising a material containing as the nmain

conmponents mlk protein and 5 |actose whose ash

content in mlk-origin solid matters is 11% by wei ght

or nore, and a thickening polyg8accharide. 2. The
oil-in-water type enul sion according to claim 1,

wherein the material containing as the nain conponents
mlk protein and | actose whose ash content in the mlk

10 origin solid matters is CL¥IMg weight or nore is
contained in an anount of 0.2 to 4.0% by wei ght based

on the total anmount of the oil-in-water type

emul sion. 3. The oil-in-water type enul sion according

to cla.m Ian vier-einv-vdset hi gl ndmgl $i0dry sasmbed s teg | &
contained in an 15 anmount of 0.01 to 0.3% by wei ght
baged- ol tdhtirinq@rasinthe Glaidecaipondnv@tei 1k yipfotein and
emul sion. 4. The oil-in-water type enul sion according

11 Ase G HRidBnded® $h EK b $OY Hyl IR Bt tOFs is
nmore of fats and oils are lauric fats and oils having

qu%ag%e ggqe%mctf@,g Had o ty}iicﬂkéhﬂu{; apEEy §4 OEM 231 de .

to 3 emul sifiers contain a de sifier and a

st abi !2‘.2' Norh i 5l fd Bfatdr thise Brul SRt LEcdYdEng to claim
emul sion according to claim wherein a total anpunt

of, the M sifd %ﬁét&&raﬁlé&ﬁl@aﬁm?é é‘@%é'rﬁéfﬂi SMfbSnents

stab|I|2|ng enul sifier contained in the 2
il rK 'bﬂ’&?tt&fn THRE BARY SdON S M 44U rbc%t!é}{‘tgelﬁ rome Gl k-

to 1.0%by weight. 6. The oil-in-water type enulsion

lq’{ N1 QAR & A Hrs WerGl iy denutsi {4 ekohfained

one OI' nore subst ances
in an amount of 0.2 to 4.0% by weight based on the total

amount of the oil-in-water type emulsion.

3. The oil-in-water type emulsion according to claim
1, wherein the thickening polysaccharide is contained in an
amount of 0.0l to 0.3% by weight based on the total amount
of the oil-in-water type emulsion.

4, The oil-in-water type emulsion according to any
one of claims 1 to 3, wherein 50% by weight or more of fats
and oils are lauric fats and oils having an ascending
melting point within a range from 23 to 38°C, and
emulsifiers contain a demulsifier and a stabilizing
emulsifier.

5. The oil-in-water type emulsion according to claim
4, wherein a total amount of the emulsifiers containing a

demulsifier and a stabilizing emulsifier contained in the
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5 selected fromlecithin, sorbitan unsaturated fatty
acid esters and pol yglycerin unsaturated fatty acid
esters, and the stabilizing emulsifier is one or nore
substances selected from sucrose saturated fatty acid
esters, sorbitan saturated faBby acid esters and
pol ygl ycerin saturated 10 fatty acid esters. 7. The
oil-in-water type emul sion according to any one of
claims 1 to 6, which is a foam ng type. 8. The
@ i 4 im-watterr tyyee el ks oon accovrdinDn t® camgen f7om 0.1 to
wherein the content of fats and oils is within a range
15 ¥ oy 2= 1ghtd0% by wei ght .

6. The cil-in-water type emulsion according to claim
4 or 5, wherein the demulsifier is one or more substances
selected from lecithin, sorbitan unsaturated fatty acid
esters and polyglycerin unsaturated fatty acid esters, and
the stabilizing emulsifier is one or more substances
selected from sucrose saturated fatty acid esters, sorbitan
saturated fatty acid esters and polyglycerin saturated
fatty acid esters.

7. The oil-in-water type emulsion according to any
one of claims 1 to 6, which is a foaming type.

8. The oil-in-water type emulsion according to claim

7, wherein the content of fats and o©ils is within a range

from 20 to 40% by weight.



