OIL.- IN WATER TYPE EMULSION Technical Field The present invention relates to an
oil-in-water type 5 emulsion which comprises a material containing as The main components
milk protein and lactose whose ash content of in milk-origin solid matters is 11% by weight or
more together with a thickening polysaccharide, and more particularly, to an type emulsion of
a forming type having 10excellent flavor such as milkiness, richness, and odd flavor, and
physical properties such as shape retention and hardness. Background Art 15Under recent
circumstances where resource and environmental issues are increasingly discussed, only a
few cheese whey or casein whey obtained a5 # By itoddEtidurHelprodiiction of cheese or
casein is utilized as food because its solid matters are as low as about 6% by weight with a
20large amount of water as a remainder, and it is mostly discarded as it is or used as a feed
for livestock. Examples g&thﬁitg'ﬂiéation of such materials in food include a powdered product

thereof, i.e., w 83? prcln}v er, whose composition of components is (protein: 12 % by weight,

saccharides: 72% by Welghfr a5k 8% 0y, waighty refLOH\éeé’eanSH”SEI‘_LE'EHQQE‘G’Q{E“tOy e

pollution and environmental pollution caused by discarded whey in combination with a fo

resourcg shortagg 1ssushengoLEagesawor kivdde aitempt 1o, achigye activegnd extensives i n
utilization of the whey. In addition, the whey is less expensive as compared with other dairy

foods, and is arcexeellentmateriak fropothei viewpaint et nogrsiwhenridecause dhe cantests af
protein and saccharides are high and energy and fat content are low as a nutritional value.
10Patent Docurhéht-D pigposes @lmethotkfor peodugind Whey pewiden which tomprisegiether
crystallizing lactose in a concentrated whey solution in advance, homogenizing it with a
homogenizer tBigilverize1actose kpgstaIs ky 100GhesH erfinen anteken Bpalidyigrthe, to
pulverized product with a nozzle atomizer under pressure. This method is directed to the
improvement G witey-itdelf, PatET DoRmEMS! 5ioposas a®mEMoRBP plotRRiMY these
whey ti%verage whigtl gomp 'fgs usinguccg}(;ese whq abtained blyia(ﬁstarter lacti i

ac
€XC : T as mitkiness nes .an§
bacterium on raw 20material milk for producing ChieeSEWHICH has Deen Sidrilize75C%0r 1 to 5

minutes, or unges, ¢guivalcaicarglons. iz gisihad isditeeled in oRialn.a beyeEpR TaM. g
whey. Patent Document 3 proposes a food material for 25improving hypoalbuminemia w ich
comprises as an AgHwR 53 component whey protein. Patent Document |: JP 8-298927 A

Background Art

15 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

20 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,

25 saccharides: 72% by weight, ash: 8% by weight).



Patent Document 2: JP 9-131162 A Patent Document 3; JP 10-257867 A 5Disclosure of
invention Problems to be solved by the Invention An object of the invention is to provide
an oil-in water type emulsion, in particular, an oil-in water type emulsion of a foaming type
having excellent flavor and 10physical 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-inwater type emulsion. Means for Solving the Problems 15The present
inventors have paid attention to the emulsifiability af whey which is a raw material, of milk
origin and have found!ft4e iiey @ot&ﬁﬁéa%@/tprbééé’ﬁn@goi’f@érﬁ%n%?&ﬂé@é’%hé?%r casein

hey partly to raise an ash content slightly, i.e., a material which contains a 20material
conthining as RR TRACETRSGHerS IR pY b AHA Tar 3% WSS HRbHREH i ilk-origin

solid matters is. 436 by yieight.of fore. gan e Sifegively used i Ol UBlerNee ., oo
emulsion, and also that a combination with a thic ening polysacc aride s effective for giving

milkiness 25and richness: JEhus the first aspectiof the present inveption js.an oilin-water

type emulsion which comprises a material containing as the main components milk protein
and lactose whaselastheqrignbin raleorigigysolid matersis 150 by meightof merejanda
thickening polysaccharide. The second aspect of the present invention is the oil-in-water type
emulsion accoedipgiie ihe=fitst aspatiawhdrei the material cohtaming@stheanainis an
components milk protein and lactose whose ash content in the milk-origin solid matters 10is
11% by weightsasbie istcarained dd af apnouritof 0i2 wr4.09% by veightdiasutent the total
amount of the oil-in- water type emulsion. The third aspect of the present invention is the
oil-in-water typgeS&iptiBfor- ACcoraMmERD tife fifst REPEE WHehsin IRE MiakSitS pdkRabdEride
is 15contained in an amount of 0,01 to 0,3% by weight based on the total amount of the
oilin-water tygPEmBRRH RS asHRBEthe DrEsert invishtBn TS e oi-HiAb g5
emuls'%%éw according t% aa]g% one f the firsé q third a%oeects, wherg{,p %O%OObQ’_ W%QQ& ot more of

fats and oils are 20ladfic fats ana%wg%%vmg &n eougcesnd‘?n(jaL mr%?tlngopomt within a rangr(lagfr(‘ﬁvrkﬁey

23 10 38C, andgmulsfiers contaln aslensietoad a:stabiiipa eaulsiler fhefifth aspect of

the present invention is the oil-in-water type emuilsion according to the fourth aspect, wherein

a total amountQfZathe emusifiers Spntaining Bodenyisifier andea stebiiginen eawsifier with
contained in the oil-in-water type emulsion is within a range from 0.1 to 1.0% by weight. The
sixth aspect ofhaqriesesnt imeention ipthereitateetypecimulsionraccosding te the fourdaser fith
aspect, wherein the demuisifier is one or more substances selected from lecithin, sorbitan
unsaturated faftyraeid estets ahe¢n spray-drying the pulverized product with a
15 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

20 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

2:5 improving hypoalbuminemia which comprises as an active



polyglycerin unsaturated. fatty acid esters.and the stabilizing emulsifier is one or more
substances selected from sucrose saturated fatty acid esters, sorbitan 10saturated fatty acid
esters and polyglycerin saturated fatty acid esters. The seventh aspect of the present
invention is the oil-in-water type emulsion according tozany one of the first to sixth aspects,
which is a foaming type. The eighth aspect of the present invention is the 15 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 pre sent
invention, it bee@ROpEsLiblelts Previas antoil-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 ..Jr. caséih SiHe-HOS8&MEde forCarfying Bt thé Invention The

oil-in-water type emuEi n of th]g resent inyention is an_qil-ip;water type emulsion comprising
fats and oils and wat ﬁ%%raﬁt [ Cﬁce%lggélgry\%o c!(j)oﬁtaglnag%?%gtg%a containing as the main

components milk prog;ir.}hggg Ief?%tgﬁ% sg :asgfcoilée_rggq %nﬂk-origin solid matters is 11%
a thicke '

by weight or more, together wit ning polysaccharide, The material containing as
the maig compongnts, milkkprotein and Jactese whose ash content in milk-origin solid
10matters is 11% by weight or more of the present invention is a material containing as the
main componeris milikdeyotein s ddaqtose Which isdproduesd by tising cheese whey or casein
whey obtained as a by-product during production of cheese or casein as a raw material, partly
processing to 15remave lsistosettoadjusi¢he askcontent irsthecsglidawatiersao 1494 byn
weight or more, preferably 12% by weight or more, more preferably 13% by weight or more.
By using this niategial, Figher ailkinessandisbdyatasteccariie giveno Ahy FawWaaieialsysueh
as those containing water, 20concentrated, or concentrated and then dried into powder, can

be used as lorfi4s HPBoENE dFORINRThS ¥BRd AFERS aeht ARt Saddmarie aecwithin

the required rangesThe required ranges are, based on the solid matters, 11% by weight or
more 1 the aBH GohErt, SR BE% By el 1T tRE pFAXErTAnct A6 Yo 7596 By eigEIGH the

saccharide. N%Ma'%/ , 80 agueoys dispersion,of powdar, can %EP-%%U(?%% ucts HOWIET,
commercially available one can be used, and spe ific examples thereot |nglu8e minera
concentrated whey guotgin: L%y weight, sacgharide; 73% by weight, ash content16% by
weight). Examples of the thickening polysaccharide of the present invention include
carrageenan, ¥amtban gps asian guem pectin, tamarind, guar gum, gum arabic, locust bean
10gum, agar, furcellan, crystalline cellulose, microcrystalllne cellulose,
carboxymethylteinlosé @and3bé like gamhef which lcansbe used alone or in a combination of 2
or more thereof. The content of these thickening polysaccharides is preferably from 0.01 to
0.3% by weight, 15mBhe prefesdiitfromvE 0L oo 9.29% by weight. avhen tHeoambantkaoo
small, it is difficult to sufficiently extract milkiness and richness or body taste of the material

containing as B hainfdahpordnts dikiRrei ahaNadBsé wivéemhedorentah mifkldrigin

solid matters is 2011% b%weigaht or more to efficien .Wh%n the amount is )
origin and have found that wiley obtained by processing

conventional cheese whey or casein whey partly to raise an
ash content slightly, i.e., a material which contains a

20 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

25 and richness.



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
aqueous dispersion or 25solution which exhibits physical properties similar to those of a gel
in a static state and exhibits flowability in a dynamic state. Specific examples thereof include
carrageenan, gellan gum, pectin, agar and furcellan. In the present invention, a material
containing as the 5main components milk protein and lactose whose ash content in milk-origin
solid matters is 11% by weight or more is preferably used in an amount of 0.2 to 4.0% by
weight, more preferatiin 02 tac3.0% by sieigitpbased dn the tatalcsnotintiofthe bildn-wisten
type emulsion. Within this range, 10other proteins or saccharides can appropriately be
selected and ugéd -Asnialer AnfoliPe of tHelmarstiaf H-fHe SiRlIRIbhSMake itthffietH #d obtain
milkiness and richness, while a larger amount adversely affects the flavor. 150ther proteins
may be any foGP 48 Asadnd AS &Y BomaTPAIRENS, dHdtdxdhPIES Bt thd fbotctose
materials include food materials jn thte form off]EQer thamgogvgﬂéu%g ﬁefressh.mill?tlcpv%)milk,
special milk, frés Oagatar%l k,cp?ans gl?rlze%lngcl)%Jt mﬂk?ﬂ%%ﬁ sheep milk, par |a]fly defatted 2 r%ilk,

defattecymik, proegRzec Tl dng 2 el EReR AN NAERE HAEIUEoNARNED SraR

cheese, concentrated whey, iced creams, concentrat efatted concentrated milk,

sugar-free congsra%%% milk, sygarsiessdefatted condensed milknswegtened condensad,milk,
sweetened 25defatted condensed milk, fermented milk, lactic acid bacteria fermented

beverage, milkdieyvesags, soyauilkdwhegletegd: leggfyolls teggsaleumenysalied agg yelk,
sweetened egg yolk, enzymatically treated egg yolk and the like, as well as food materials in
the form of powdéresuichlaswhite Sbpawdermilk hdefated powder nslki sreaid popdet,aimeyand
powder, protein-concentrated whey powder, butter milk powder, sweetened powder milk,
formulated powdettmiiie caserrcalsingG WHes Profigin EbAcEHtrdfe ctotal Hillsprbidinmatters
powdered whole egg, powdered egg yolk, powdered 10egg albumen, albumen-decomposed

materiald, wheaf protéinP¥oytsetiioideresiiceritrated Soydeth protéi, FEL PRoteft nthize
protein, plasma protein and the like. mples of other "accharjdes include saccharides such
as glucose, fru%é))s%,' ﬁcr%%eyﬁﬁﬁgge)%%?/ﬁ?a??&a )11'1 ?aéétc% ?i#ieansl?/}lunpt, Ié’c’?oégegereaﬁ%ed‘.n
starch-derived arjfied materials, isomerized liquid. su rose-

oIigosaccharid"g‘,grf';g uc{ébﬁg%ccéﬁxr%%l g?ﬂydegf?loesel#q;%?bflﬁto%gréggcgedgéc%gg%, r%yég%%g,
xylose, zylitol, majtiigl, £&yhiitol.rpanyitol, 2YrYEtegasasehathdes3QeaBcording to

oligosaccharide, galactooligosaccharid, lactofructooligosaccharide, raffinose, lactulose, pal
tinose oligosaagharide rsfev-es gspartamparglithedike. Thesasadsharides geadshusedialone

or in a combination of two or more thereof..

15 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

20 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 is the oil-in-water type emulsion

according to the fourth aspect, wherein a total amount of

25 the emulsifiers containing a demulsifier and a stabilizing



25The fats and oils of the present invention are 10 preferably lauric fats and oils alone or a.
mixture of lauric fats and oils with non-lauric fats and Examples of the lauric fats and oils
include palm oil, palm kernel oil, and hydrogenated, fractionated, or interesterified fats and oils
thereof, and the like. It is preferred that lauric fats and oils having an ascending melting
point within a range from 23 to 38C, more preferably 23 to 31C, most preferably 26 to 30C is
contained in an amount of 50% by weight or more based on 10the fats and oils. When
lauric fats and oils are contained in a larger amount, milky and light flavor can be favorably
obtained, and #rfaithef fexoratsie e theschsenoftthat ofid foaming tyse invewssitls shapd s
retention. 15Examples of the noniauric fats and oils include animal or vegetable fats and oils
such as soybe¥h 'oitl Boforitdoilt €6Fh Sit, safffoweril, Blive'ik Pultm oill Repesetivil, rice
bran oil, sesame oil, kapok oil, milk fat, lard, fish oil, whale oil ar]P(iettjhe_li e, as well 20as

processed fats"SAE Sifs Her&GFslRRSR Y drdgEFAEd Cadtonatsy, Ghd inferééEhfied 8RS
thereof, among which, one_having,a meltin int of about 15 to is preferred. An fats
and oils conte%tmlefii}ﬁﬁ%nraan(égoargjvﬁ&% atcsog ?oggo ooﬁ)lf %%ig%]f cgl'%off?ehapap?igggﬁé’inv{ﬁg reLn
oil-in-ater type.graulsign, 20d & smajler eoptept-hardheaives ofl-originated irish mophigel
and flavor, while a larger amount deteriorates the stability of the emulsion. In the case of the
oil-in-water typesemulision ofsa foaming types dhe fats andrilsiepnientds 20te A9% Ay weight,
preferably 25 to 40% by weight. When the fats and oils content istoo low,  foaming
properties anddbe shapedetantion senditoabe adversely afteicied srihesaserof thé eil-in-water
type emulsion of a foaming type. When the fats and oils content is too high, the oil- in-water
type emulsion ot akfoarinigry0type islidble to become |less flowablebe prastisizedy 1 ecirad
the emulsifier of the present invention, any emulsifier conventionally used for preparing an
oil-inwater typé efiuISiB A BP 2Foamint Bprbilintivate? Bise EMERIOT c&PEE BppFopriately
selected and used. Examples 15thereof include synthetic emulsifiers such as lecithin,

monogiVceride®? 5BriitaRdatt hEM &, Bropyienc? e B FAhy A¥idEstErsSPONGRLEAN fatty
acid esters, poj ethylene sorbltan fatty acid esters, sucrose fatty acid esters, and the like,
and any of Whé:éogga% t‘)a)elzclljéi(? ﬁéjgllf)ﬁé oryﬁ a c“g(’)(renvbelrﬁlietr?.1 o%sé??v?/ag ocr)artcncg)icr}geth8r%%?.entc In
these emulsifiers, prefersed ate eqwisifiers wwhich eantainga demuisifien.and.astabilizing
emulsifier, wherein a total amount thereof is within a range from 0,1 to 1,0% by weight based
on the total amupt §f the,gil-ih L5natantypg esulsionadiscdarmulsifier none or M8 k4 g
substances selected from lecithin, sorbitan unsaturated fatty acid esters and polyglycerin
unsaturated fattyaeid estees, @ngiiba stalpkizing emulsiies @perar Moressithistances the
selected from sucrose saturated fatty acid esters, sorbitan saturated fatty acid esters and
polvglyéerin satitated fatatacid Egrers cAshrallen amoumt df the émulsifier teatsntohdiffispkeyin,
obtaining a stable oil-in-water type emulsion, while a larger amount leads to poor flavor. In
the oil-in-wateFVipESSiulkivh GIaRaEdta Pantingtyg@ef helsresentihidritor vaABAS sakem
can be used. As such a salt, hexametaphosphates, secondary phosphates, sodium citrate,
polyphosphates? sbAiuf BicR¥hoHat&L and the like can be used alone or in a combination of

two or Effect of the Invention

According to the present invention, it became possible
20 to provide an oil-in water type emulsion, in particular, an
0il-in water type emulsion of a foaming type having
excellent flavor and physical properties by using cheese

whey or casein whey.

25 Best Mode for Carrying Out the Invention



15more thereof. 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 20raw 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 optional protein ram materials, saccharides,
emulsifiers, and the 25like, and subjecting the resulting mixture to preliminary emulsification,
pasteurization or sterilizing; @hdithen domogenizatiemuieatmentst It kievpaktherpreservation
of the oil-in-water type emulsion, sterilization is preferred. Specifically, various raw materials
are subjected i@ trenprefiminaryamaéification’at6a td-YOE f6F23 fiiftteSHY BifoFREMB&E S
as an emulsifying device) and then, if necessary, to homogenization at 0 to 250 kg/cm2 (by a
homogenizer 488n@Hdsiifg HevRE). THEh, After SuBESHY R Mtra higiPiEripetature

instant sterilization 1Qtreatment (UHT), homo ?ér:izatio,n is carried oul'tagair.l f]t(o to 300
ra

kgicm2, followBa 5 estling ANPhBA 2GRS for ABoUE 22 hSarE O T the it Higry v 17 and
temperature instant sterilization (UHT), there are two systems; ane. is.an indirect
15the o%her isrga(ﬁrr%e%?%evjnr?g gyéatg&rqn, x%%wep és% th%e){1 e\ﬁl?el or%r%%&:}?ﬁggtf &zﬁﬁ?&m

include, but is not jimited jo, ARV, platestype LT iregiment,anparatus (manuiastured by API!
Co. Ltd.), CP-UHT sterilizer (manufactured by élimaty Package Co. Ltd.), Stork tubular-

20type sterilizgb(panwasradiby Stork Food & Dairy Systems Inc.), Contherm scraped
surface OUT sterilizer (manufactured by TetraPak Alfa-Laval Co. Ltd.), and the like. The direct
heating sterilizing device incitdasi Hut somatdibnitechtoa a UHE sterilizecsugipasahalina high
25temperature sterilizer (manufactured by IWAI Engineering System Co. Ltd.), Uperization
sterilizer (manpfactered BynTetiaRlo AffavlavakCa shidy VIS dtefiliz et i fHfanifaetifed by 1d
TetraPak Alfa-Laval Co. Ltd.), Lagear UHT sterilizer (manufactured by Lagear Co. Ltd.),
Paraly%8tor (niHuF&ctarekPby: Pask BntdSikebogie BRL BtcP)f andthBfiRE SRty dPVARh. QM

be used. Examples The present invention will be iIIusL{ﬁted fyrther 10detailed in the following

Examples, which &t fieAdeF e iPRIHE Spit of tHe PIREBNGRUEIISH. Y] "hertents”
i‘g%ﬂa”?" are Péér‘r"’eeli%htand Ihe £%Ss“étswv¥ﬁr§hevf‘%“”a§%% GeQigl toutE?hrI llg ‘.QSéEeW{EQ?-
pping time: Time required for reaching an optimally foamed state when whipping I. kg of
an0”4nwwnag¥p%§QE&§OQHQ§EU%§§fﬂ@@dJERgtby—product during production
of cheese or casein as a raw material, partly processing to

15 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,

20 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

25 28% by weight for the protein and 40 to 78% by weight for



Overrun: ((Weight of oil-in-water type, emulsion in given volume) (Weight of foamed article in
given volume 20after 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 oyt according to the 25following 4
criteria, 0, 0, A and x in the order of better 15 retention. Hardness: Twenty special
panelists evaluate whether hardness after whipping is suitable for a whipped cream, The
evaluation is carried out according to the following 4 criteria, 0, 0. A and x in the order of
better conditiong.cT e eritesia shown biaa targedtynuraberofithe pandlistsaevere msed astheder
results, Flavor: Twenty special panelists evaluate milkiness, richness and odd flavor, and
the evaluation ¢s:vamikglcoulrd 0agestding to the following 4 criteria: 0, 0, A and x in the order of
excellence. The averaged criteria were used as the results. Overall evaluation of these

three items were use8astfEdavor EFANISIGH. AbEXafmfie 12P1eaRBR phase Repiepared B

adding, mixing and dissolving 20.0 parts of palm kernel oi] (meting pqint: 28C), 5.0 parts of
hydrogenated PRRT kel B TRty ﬁs}ﬁﬁp%%é),l@ﬁ arts SHHyur n%?&f%gﬁﬁgﬁfrﬁe gy

20point,.31C), 0.2. part of lecithin and Q.05 part of a palyglycerin, yns tura q_ Ay a id.ester.
Separat%ly, 1.(;) %5#0??@”?&0 gin‘?’lgcl:t%%etp-’co% zﬁﬁi%é%%&xf%ﬁa?gﬁin%?’al cgnée%tfat%g %vhey

(protein: 7% bgg\{@&%tgaclcg@rigg @%&%\ygight, ash: 16% by weight)), 3.0 parts of
defatted 25powder milk, 0.1 part of a sucrose fatty acid ester, 0.05 16 part of a polyglycerin

saturated fatty acid egter.,2 paraf sadiurniexametapnosphates Ok padof sedivRe

hydrogen carbonate and 0.1 Dart of--carrageenan are dissolved in 65,35 parts of water to

prepare an aqueeiSphasen Jdetaquieols phase anarthe @iqimse weretprebminarily gellan
emulsified by stirring with a homomixer at 65C for 30 minutes, the mixture was homogenized

at 30 kg/cm2, followeddsytWH T -sterilizidgdt 185601450, fop Rtodrséconds L hemegehizing
again at 30 kg/cm2, cooling. to 10C and aging 10 for about 24 hours to obtain an oil-in-water
emulsibf. The@ifulsivfiakus SBtadsad Aas WHIPFSRWithREKERYOGd Riiker and various tests

were carried out. The results are summarized in Table 1. Example 2 to E)ﬁm le 8
microcrystalline cellulose, carboxymethylcellulose and the

like, any of which can be used alone or in a combination of
2 or more thereof. The content of these thickening
polysaccharides is preferably from 0.01 to 0.3% by weight,
15 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
20 11% by weight or more to efficiently. When the amount is
too large, the polysaccharides adversely affect the texture,
physical properties and the like.
BAmong these thickening polysaccharides, preferred are
those capable of giving a thicker aqueous dispersion or

28 solution which exhibits physical properties similar to



15According to the same manner as that described in Example 1, oil-in-water type emulsions
of the formulations shown in Table | were obtained. These emulsions were evaluated
according to the same manner as that in Example The results are summarized in Table 1.
20In Example 2, 0.1 part of kappa-carrageenan was used ins ad 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. 25In

Example 4, 0,1 payt of M_cq'aglewaaﬁsgd instead. 17:0fQ.1 part %@iﬂ%&%ﬁqﬁf@w aititté%

Example I. In Example 5, 3.0 parts of mineral concentrated whey and 1.0 part of de

powder milk werg useghinstead of d,Q part of paiperal corcantratad whey ande3.Orpartsef
defatted powder milk used in Example 3. In Example 6, 0.3 part of mineral concentrated
whey and 3,7 paatsrefgiefatted pgwieamilkwerepisedinstead of Lahpart of seinersh .
concentrated whey and 3.0 parts of defatted powder milk used in Example 3. 10In Example 7,
0.1 part of a gellan gubn walseusedsinsted of OB pariof gellam gemiasedimExampled3 tos the
prepare an aqueous phase. In Example 8, 0-.2 part of a gellan gum was used instead of
0.5 part of gelldi® 0ntesEPmetdmple 3t rspreparead adaed@sphadese pisd content
formulations and the results in Example 1 to Example 8 are summarized in Table 1. Example

Example Exanigle Bxfiphd EXAMpReEXSnPREx@hspids 11% by weight or more is

preferably used in an amount of 0.2 to 4.0% by weight, more
preferably 0.2 to 3.0% by weight, based on the total amount
of the oil-in-water type emulsion. Within this range,

10 other proteins or saccharides can appropriately be selected
and used.

A smaller amount of the material in the emulsion make
it difficult to obtain milkiness and richness, while a
larger amount adversely affects the flavor.

15 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

20 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

25 defatted condensed milk, fermented milk, lactic acid
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bacteria fermented beverage, milk beverage, soymilk, whole
egg, egg yolk, egg albumen, salted egg yolk, sweetened egg
yolk, enzymatically treated egg yolk and the like, as well
as food materials in the form of powder such as while
powder milk, defatted powder milk, cream powder, whey
powder, protein-concentrated whey powder, butter milk

powder, sweetened powder milk, formulated powder milk,

casein calcium, whey protein concentrate, total milk
protein, powdered whole egg, powdered egg yolk, powdered
egg albumen, albumen-decomposed materials, wheat protein,
soybean powder, concentrated soybean protein, pea protein,
maize protein, plasma protein and the like.

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

The fats and oils of the present invention are
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preferably lauric fats and oils alone or a mixture of
lauric fats and oils with non-lauric fats and oils.

Examples of the lauric fats and oils include palm oil,
palm kernel oil, and hydrogenated, fractionated, or
interesterified fats and oils thereof, and the like.

It is preferred that lauric fats and oils having an
ascending melting point within a range from 23 to 38°C,
more preferably 23 to 31°C, most preferably 26 to 30°C is
contained in an amount of 50% by weight or more based on
the fats and oils.

When lauric fats and oils are contained in a larger
amount, milky 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 o0il, corn oil, safflower oil, olive o0il, palm
oil, rapeseed oil, rice bran oil, sesame oil, kapok oil,
milk fat, lard, fish o0il, whale o0il and the like, as well
as processed fats and oils thereof such as hydrogenated,
fractionated, and interesterified oil 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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rich mouthfeel and flavor, while a larger amount
deteriorates the stability of the emulsion. In the case of
the oil-in-water type emulsion of a foaming type, the fats
and oils content is 20 to 40% by weight, preferably 25 to
40% by weight. When the fats and oils content is too low,
the foaming properties and the shape retention tend to be
adversely affected in the case of the oil-in-water type
emulsion of a foaming type. When the fats and oils content
is too high, the oil-in-water type emulsion of a foaming
type is liable to become less flowable (be plastisized).

As the emulsifier of the present invention, any
emulsifier conventionally used for preparing an oil-in-
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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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. A smaller amount
of the emulsifier leads to difficulty in obtaining a stable
oil-in-water type emulsion, while a larger amount leads to
poor flavor.

In the oil-in-water type emulsion or that of a foaming
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 thereof. 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 optional
protein raw materials, saccharides, emulsifiers, and the

like, and subjecting the resulting mixture to preliminary
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emulsification, pasteurization or sterilizing, and then
homogenization treatments. In view of the preservation of
the oil-in-water type emulsion, sterilization is preferred.
Specifically, various raw materials are subjected to the
preliminary emulsification at 60 to 70°C for 20 minutes (by
a homomixer as an emulsifying device) and then, if
necessary, to homogenization at 0 to 250 kg/cm2 (by a
homogenizer as an emulsifying device). Then, after
subjecting to ultra high temperature instant sterilization
treatment (UHT), homogenization is carried out again at 0
to 300 kg/cmz, followed by cooling 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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System Co. Ltd.), Uperization sterilizer (manufactured by
TetraPak Alfa-Laval Co. Ltd.), VTIS sterilizer
(manufactured by TetraPak Alfa-Laval Co. Ltd.), Lagear UHT
sterilizer (manufactured by Lagear Co. Ltd.), Paralyzator
(manufactured by Pash and Silkevogue Co. Ltd.), and the

like. Any of which can be used.

Examples

The present invention will be illustrated further
detailed in the following Examples, which are not intended
to limit the spirit of the present invention. All
"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 of 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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retention.

Hardness: Twenty special panelists evaluate whether
hardness after whipping is suitable for a whipped cream.
The evaluation is carried out according to the following 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 of 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 oil (melting
point: 31°C), 0.1 part of lecithin and 0.05 part of a
polyglycerin unsaturated fatty acid ester. Separately, 1.0
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
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part of a polyglycerin saturated fatty acid ester, 0.2 part
of sodium hexametaphosphate, 0.05 part of sodium hydrogen
carbonate and 0.1 part of iota-carrageenan are dissolved 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, oil-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



0 00000 19 Example 9 to Example 11 According to the same manner as that described in
Example 1, oil-in-water type emulsions of the formulations shown in Table 2 were obtained.
These emulsions were 5evaluated according to the same manner as that in Example 1, The
results are summarized in Table 2. In Example 9, 13,0 parts of palm kernel. oil (melting
point: 28C) 10.0 parts of hydrogenated palm oil (melting point: 31C) and 5,0 parts of
hydrogenated rapeseed oil 1.0(melting point: 35C) were used instead of 20.0 parts of palm
kernel oil (meltin int: 28C) 5.0.parts of hydrogenated palm kernel qil (melting point: 36C)
and £,0 parts oP bycloeR At GG (it AITE S1Cy SSah i XA oin Exarnple

10, 0.08 part of a sorbjignginsafirates fagy gejdhester apd Q:0dkpari of gsotitan.saryraigd

fatty acid ester were used Instead of 0.05 part of the polyglycerin unsaturated fatty acid ester

and 0.05 part of#he polyglyserin saturatedHaty; agicheater useddnf@mplee2dlinstlhd of
Example 11, 15.0 parts of coconut oil. (melting point: 24C), 10.0 parts of hydrogenated palm

oil (melting point: 8663 and &£0 patis of hydwgesatechpalm aihéyeliing poirt: 3kCxwesrused
instead of 20.0 parts of flpalm kernel oil (melting point: 28C), 5,0 parts of 20 hydrogenated
palm kermel oil ¢aEkingeebipoB86EY and 150 pard of hy8rogepatedBpalm oil (melting point:
31C) used in Example 1. The formulations and the results in Example 9 to Example 11 are
summarized in Table 2 detrampibn 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.

10 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 aqueous 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

15 prepare an aqueous phase.

The formulations and the results in Example 1 to

Example 8 are summarized in Table 1.



X IR |le Table 2. Example Example | Palm kernel oil(melting point: 286C) 15 20 Coconut oil(melting point:24C) Hydrogenated palm kernel
oil(melting point:36C) Hydrogenated palm oil(melting point; 10 55 31."C) Hydrogenated rapeseed oil.(melting point:35cC) 5

Table 1
Example Example Example Example Example Example Example Example
1 2 3 4 5 6 7 8
Formulation
Palm kernel oil {(melting point: 28°C) 20 20 20 20 20 20 20 20
Hydrogenated palm kernel oil (melting point: S G) 5 5 5 S 5 5
36°C)
Hydrogenated palm oil (melting point: 31°C) 5 5 5 C) 5 ) 5 5
Mineral concentrated whey 1 1 1 1 3 0.3 1 1
Defatted powder milk 3 i3 3 3 1 3.7 3 3
Demulsifier lecithin 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Demulsifier polyglycerin unsaturated fatty acid 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
ester
Stabilizing emulsifier sucrose fatty acid ester 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Stabilizing emulsifier polyglycerin saturated 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
fatty acid ester
Sodium hexametaphosphate 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Sodium hydrogen carbonate 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Carrageenan (iota) 0.1 = = = = =
Carrageenan (kappa) " 0.1 - = = = = =
Gellan gum = = 0.05 = 0.05 0.05 0.01 0.2
Furcellan = - = 0.1 - - - -
Water 65.35 65.35 65.40 65.35 65.40 65.40 65.44 65.25
Total oil content (%) 30 30 30 30 30 30 30 30
Lauric oil and fat (%) 25 25 25 25 25 25 25 25
Lauric oil and fat/Total oil and fat content (%) 83.3 83.3 83.3 83.3 83.3 83.3 83.3 83.3
Ascending melting point of lauric oil and fat 29 29 29 29 29 29 29 29
(°C)
Total emulsifier (%) 0553 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Results
Whipping time 3720” 3740”7 3730” 3750”7 3710” 47 00" 4’15” 3700”
Overrun (% 115 125 120 125 110 125 125 105
Shape retention 0} 0} (0} (e} © o} (e} (0}
Hardness © (0] © (@] O] © O O]
Flavor o o 0] O] O O 0] O
Milkiness o} © O] ] O O o] O
Richness O] (0} © (0} O] o] 0} O
0dd flavor O] O © © ] © o ]

8T



Mineral concentrated whey 1 1 Defathed powder milk 33 Demulsifier lecithin 0.1 0.1
Denuisifier sorbitan unsaturated fatty acid ester 0.08 Demullsifier polyglycerin unsaturated
fatty acid ester 0.05 0.05 Stabilising emulsifier sucrose fatty acid ester 0.10.1 0.1 Stabilizing
emulsifier polyglycerin saturated fatty acid ester 0.04 St@bilizing emulsifier polygivcerin
saturated fatty acid ester 0.05 0.05 Sodium hexametaphosphate 0,20.20.2 Sodium hydrogen
carbonate 0.05 0.05
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Example 9 to Example 11

According to the same manner as that described in
Example 1, oil-in-water type emulsions of the formulations
shown in Table 2 were obtained. These emulsions were
evaluated according to the same manner as that in Example 1.
The results are summarized in Table 2.

In Example 9, 15.0 parts of palm kernel oil (melting
point: 28°C), 10.0 parts of hydrogenated palm oil (melting
point: 31°C) and 5.0 parts of hydrogenated rapeseed oil
(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 oil (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 o0il (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



0.05 Tota-carrageenan 0.1 0,1 0.1 Water 65.35 65.33 95.35 Total oil content(%) 0 30 30
Laurie oil and fat(%) 25 25 Lanric oil and fat/Total oil and fat content(%) 0.0 93.3 83.3
Ascending melting point of laurio oil and fat(C) 28 29 262'(I)'otal emulsifier(%) 0.3 0.32

hydrogenated palm kernel oil

parts of hydrogenated palm oil

in Example 1.

(melting point:

(melting point:

36°C)

31.°G)

and 5.0

used

The formulations and the results in Example 9 to

Example 11 are summarized in Table 2.

Table 2

Example 9

Example 10

Example 11

Formulation

Palm kernel oil (melting point: 28°C)
Coconut o0il (melting point: 24°C)
Hydrogenated palm kernel oil (melting
point: 36°C)

Hydrogenated palm o0il (melting point:
31°cC)

Hydrogenated rapeseed oil (melting
point: 35°C)

Mineral concentrated whey

Defatted powder milk

Demulsifier lecithin

Demulsifier sorbitan unsaturated
fatty acid ester

Demulsifier polyglycerin unsaturated
fatty acid ester

Stabilizing emulsifier sucrose fatty
acid ester

Stabilizing emulsifier polyglycerin
saturated fatty acid ester
Stabilizing emulsifier polyglycerin
saturated fatty acid ester

Sodium hexametaphosphate

Sodium hydrogen carbonate
Iota-carrageenan

Water
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Total oil content (%)

Lauric oil and fat (%)

Lauric o0il and fat/Total oil and fat
content (%)

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

Total emulsifier (%)

Results
Whipping time
Overrun (%)
Shape retention
Hardness

Flavor
Milkiness
Richness

Odd flavor
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Results  Whipping time 3'10" 4'10" 3'20" Overrun(%) 105 125 110 Shape retention 0 O
Hardness 0 0 Flavor 0 Milkiness O Richness O
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Comparative 1

An oil phase 1is prepared by adding, mixing and
dissolving 20.0 Parts of palm kernel o0il (melting point:
28°C), 5.0 parts of hydrogenated palm kernel oil (melting
point: 36°C), 5.0 parts of hydrogenated palm oil (melting
point: 31°C), 0.1 part of lecithin and 0.05 part of a
polyglycerin unsaturated fatty acid ester. Separately, 4.0
parts of defatted powder milk, 0.1 part of a sucrose fatty
acid ester, 0.05 part of a polyglycerin saturated fatty
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 obtain an aqueous phase. The aqueous
phase and the o0il 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 oil-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



0 Odd flavor 00 21 Comparative 1 An 0.11 phase is prepared by adding, mixing and
dissolving 20.0 Parts of palm kernel oil (melting point: 28C), 5.0 parts of hydrogenated palm
kernel oil (melting point: 36C), 5.0 parts of hydrogenated palm oil (melting point: 31C), 0.1 part
of lecithin and 0.05 part of a polyglycerin unsaturated fatty acid ester. Separately, 4.0 parts of
defatted powder milk, 0.1 part of a sucrose fatty acid ester, 0.05 part of a polyglycerin
saturated fatty 10acid ester, 0.2 part of sodium hexametaphosphate and 0.05 part of sodium

hydrogen carbolna(;%@rqg gglggglig 2:40.parts, fwg r inan 99%5 phase. The

aqueous phase and the oinhase we?e gre%minar%y em%lé%gg Ey%s%r ng %#% r%gmg Xer -

for 30 minutes ,.the 15mixture was homogenized at 30 kg/cm2, followed by UHT
ghtake.,

sterilizing at 135 to 145C for 2 to 7 seconds, homogenizing again at 30 kg/cm2, cooling to
10C and ag for@dmis 24 thouss telatainean oi-dn-waigiemaulsian. Shewmelsion thus obtained
was whipped with a Penwood mixer and 20various tests were carried out. As a result,
hardness after whippidg wasdnsuffitientared Henkavoawasrpesr. The tesldtscarelstinmarized
in Table 3, Hn Comparative Example 1, 4.0 parts of defatted powder milk was used
instead of 1.0 pafedirhinetal cohtentatedt 25whEpandBid phes of dbfdtteel gowderlaitiki ons
used in Example 1 and iota-carrageenan was not added to r’:}prepare an aqueous phase,

Comparative EXERPTe 2o Ediiifaratie ERampled 2REording & the Samé el @&shat

described in Example |, oil-in--water type emulsjons of the formulations shown in Table 3 were

obtained. Thes& SMUIEIORHE visre Wi :ed QSRR nE YRR nBRNEPAS that iff ExRfe L
1. The results g esupg‘gdﬁ%%d %n r‘%a%lg r%hyr Cg@doalrati\ieagf%mgl'es 2, 4.0 parts of defatted
[ .

10powder milk was used instead of 1.0 part o mineral concentratéd whey and 3.0 parts of

defatted powder milk emptygddn FPRPIe kamp 18 COMPAaEVE EXRMPIES Je Fatted
iota-carrageenan used in Example | was not added to prepare an aqueous phase. 15In
Comparative Examas 4.il.Q pasisofuuhey powdewast 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.
15 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

20 <R



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. Table 3 Formulation Palm kernel oil (melting point; 28C) Hydrogenated palm kernel
oil (melting point; 36C) Hydrogenated palm oil (meltingZgoint; 31C) Mineral concentrated
whey Whey powder Defatted powder milk Demulsifier lecithin Demulsifier polyglycerin
unsaturated fatty acid ester Stabilizing emulsifier sucrose fatty acid ester Stabilizing emulsifier
polyglycerin safléllr]g\ieed tty acid ester !Sodium. 1 hexametaphosphate 1 Sodium hydrogen
‘carbonate lota-carrageenan Water 1 Comparative |IExample 1 20554 0.1 0.050.050.2

Comparative Comparative Comparative Comparative

Example 1 Example 2 Example 3 Example 4
Formulation
Palm kernel oil 20 20 20 20
(melting point: 28°C)
Hydrogenated palm 5 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 = - = 1
Defatted powder milk 4 4 3 3
Demulsifier lecithin 0.1 0.1 O 1. 0.1
Demulsifier 0.05 0.05 0.05 0.05
polyglycerin

unsaturated fatty
acid ester
Stabilizing 0.1 0.1 0.1 0.1
emulsifier sucrose
fatty acid ester

Stabilizing 0.05 0.05 0.05 0.05
emulsifier

polyglycerin

saturated fatty acid

ester

Sodium 0.2 0.2 0.2 0.2
hexametaphosphate

Sodium hydrogen 0.05 0.05 0.05 0.05
carbonate

Jota-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 oil 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” 3750” 3730”
Overrun (%) 130 120 125 120
Shape retention O O O O
Hardness x O X O
Flavor O A O A
Milkiness O A O O
Richness A A O A
odd flavor O] O 0} A

Industrial Applicability



0.0.5 65.45 Comparative Example 2205 4 0.1 0.050.1 0.050.2 0.05 0.1 65.35 ...........
Comparative ;Comparative Example 3 FExample 4 20551 3 0.1 0.05 0.1 0.05 0.05
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The present invention relates to an oil-in-water type
emulsion which comprises a material containing as the main
components milk protein and lactose whose ash content of in
milk-origin solid matters is 11% by weight or more together

5 with a thickening polysaccharide, and more particularly, to
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.



0.05 65.45 Total oil content (5; 30 Lauric oil and fat 25 (5) Laurie oil, and83.3 fat/Total oil and
fat content (5) Ascending melting23 point of lauric ojkand fat (QC) Total emulsifier (5)0.3
IResults Whipping time Overrun (51 Shape retention Hardness Flavor Milkiness Richness odd
flavor 24 The present invention relates to an oil-in-water type emulsion which comprises a
material containing as the main components milk protein and lactose whose ash content of in
milk-origin solid matters is 11% by weight or mor&}ggp{@er with a thickening polysaccharide,
and more particularly, to an oilinwater 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. CLAIMS 1,An oil-in-water type emulsion comprising a material containing as
the main components 6-28 % by weight of milk protein and 40-78 % by weight of lactose
whose ash €ententin nsitklorigimealicmatiersss 1994 by WSighEORSEE e adhickarmgial

polysaccharide wherein, o500HBY weight osmouaf fats and gils, ais Javyic taks angk ol 1
having an ascending melting point within a range from 23 to 38C. 2. The oil-in-water type

emulsion a&scrdingrio @fn 40 wheréin 1ie matesidkcsfainmg Ethe Widif SompBnés 6228
% by weight of milkypratein, and 40148y%ay welaht of lactesewhoss gal ceptenbindneana a

milk-origin solid matters is 11% by weight or more is contained in an amount of 0.2 to 4,0% by
weight basédiér’fs& iatal AndYRESIThe BiIdR-wateeipeemulsion.

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°cC.

e The oil-in-water type emulsion according to claim 1,
wherein the material containing as the main components 6-28
% by weight of milk protein and 40-78 % by weight of lactose
whose ash content in the milk-origin solid matters is 11% by
weight or more is contained in an amount of 0.2 to 4.0% by
weight based on the total amount of the oil—in-water type

emulsion.

3l The oil-in-water type emulsion according to claim 1,
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.

4. The oil—in—water type emulsion according to any one of
claims 1 to 3, wherein emulsifiers contain a demulsifier and

a stabilizing emulsifier.



3. The oil-in-water type emulsion according to claim 1, 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, 4. The oil-in-water type emulsion according to any one of claims 1
to 3, wherein emulsifiers contain a demulsifier and a stabilizing emulsifier. 26 5. The
oil-in-water type emulsion according to claim 4, wherein a total amount of the emulsifiers

containing a demulgifier and.a stabilizing emulsifier contained in the. oil-in-water type £mulsion
is within a ra%jge fro&rg]l%.ﬁcl)]l. 0 Bg/av%/g%hrtr%%?erhee%l iﬁ-wjﬁer?fﬁeog% s%n accorgl%}g to '
claim 4 or 5,whtereiimtheademotsifier isromerdr mofe stibstaness seletistFonrlesithinning a

sorbiten unsgifgted iy, aoid sarets and Rolvalyasly UORAINAIEH Rty Ak esiery agd ene
stabilizing emulsifier Is one or more substances selected from sucrose saturated fatty acid
esters, sorbitahlsatorated ¢atty arivkesters batpolyghcerin-satorated fangacidiasers 0 71 THe
oil-in-water txp%gnwsi%gfgﬁ%rqmg 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 oils is

within a range from 20 to 40% by weight.
6. The oil—-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 oils is within a range from

20 to 40% by weight.



