' ; 3456e3e] d s~ 21 /05/2002 I PTI ON O L- I N-WATER TYPE
EIVULSI O\I NI CAL FI m[\mm invention relates to an
oi | -in-wat er pe erm sl on conpo scorrprlsesafat or oil,

wat er, a protei no%%Ad a carrageenan bublsé*s free fromenmulsifiers, and to a
process for pr oduci ng the same. BACKGROUND ART For keepi ng t hail FOBR002 f i ed
state stable, the majority of conventional enulsions having an oil-in-water

type enul sion structure contain onepgg Kﬁ;ﬁdl\lflan one emul sifiers, such ~ o
as glycerol fatty acid esters, egceroF acetic acid fatty acid esters,

gl ycerol lactic acid fatty acid esters, glycerol succinic acid fatty aci d
esters, gl}éf_erol diacetyltartaric acid fatty acid esters, sorbitan fatty
aci d est @H-INWAIER X RE, EMULSEONLOMEQS acetic acid isobutyric acid
esters, polyglycerol fatty acid esters, polyglycerol condensed ricinoleic
acid esters, propylene glycol fatty aci d esters, stearoyl calciumlactate,
st ear oyl TRCHNICARHIBLD. pol yoxyet hyl ene sorbitan 1s nonostearate, and

pol yoxyet hyl ene sorbitan nonogl yceride, in their systenms. For the case
where the use afhedptesitisichtion relhSeo iafi diRaPWatet Qypd brﬂﬁlsﬁiilt cdrﬁﬁbshtiﬁrﬁﬂzﬂwﬂ
physi cal propertlﬁ a_. nunber of attenpts to sol veszé ‘%E m.t hr ou g{h t he
use of t IFRMPHSESH ot o Ol Wateh, B PFRFinoInd 4 Wagewaaun fzemgmysiters, and

pol ysaccwdegﬁfotrbwdﬁemgrthcgmﬁalt and a pH adjuster have been made. 2 o One
exanpl e of such attenpts is a process for producing a foamable oil-in-water
type enul si on conposition being a conbination of a polyglycerol fatty acid

ester, {S@ﬁ%@?@ﬂ t hi ckener such as xanthan gum and ~, -carrageenan,
and an |I%§ sed starch (Japanese Patent Laid- Open Appl i cation
No. 6-225720). ver roble i c.aspect ,of the. addition

ol i Frore, i Rer debmne ReB ST Gl oo RBHE. o, tiid A donf uftnal spojsicue
and snel Ihasi}nglah mlhm-watbgiypa lemfulsiounstruefuré oartainlone o2 Indré PhadOdiie dmulsifierssrch,
inr cent ars ere h a,str.on ci et re nce. f aqds
{at Tor o #EREERL AR st kot abtiRidia BRG sbla sofed e toI T Gid Gloy R
foods t h&ttew; glycerod sﬁa:amcsnyrdt ﬂa&y iacidesstersy iglyceral dimgtytaoariomcid fatty acil dsters,
enmul sified,sta ected that this ten cy.Wll further

cont | nue SOPRR gty 888, SuERERLY el tert Mopb ATt robuwa e ol sotarye
pat ent ppbolygtyeral rfatngeamd esters, pilyglycernl admdetnseti hricinrdeic atidoespars,ygobpyydencoglyéalt t y
aci d est ens f r n t he
ot ended B SRR Skl cBRfled RARERASRRY RpRRE BRARE PchlokVelri¥nddoRifen

Al t hpsigh mdresteamid, and pelgbxyeﬂhgdmetdoehltanelhmtoglycon(h lin theinvgystemst ype enul si on

i 0o conpositions that contain protein but are free fromenulsifiers as

menti oned above, problens in terns of enulsion stability against physical
stresses, such ggp uidisl Whetd @ uof oPEPLALRIERY altfRlid Bt f bRHZbEANE flonded
destruction of emu state by st |rr|§§ kneadi ng,

sol ved. [Pphysical praperiesi s number gf attemptshie salee @nclapthlm thgqught qhertéeeﬁfu %‘és
for exa &f daft, £hd

i nfl uengghglri]&ftlﬁqngsn&mﬁﬁbgﬁhtdagttéblgi%%& g%&g@%%ﬁiaem% n%%(he resul t g
emul si on adiysisobave begn nRge. such reasons, realization of an oil-in-water type
enul si on conposition which keeps its enmulsified state firmand stable even
wi thout the aid of an emulsifier has strongly been desired. Thus, it is an

obj egg of the mxﬁsminpw»ss@aélpﬂuélﬂptﬁ)ri@wpisce@@ fox brddﬁcﬁ‘i@taefoah%l% snﬂﬁk-wm 2
0 corrp05|t|on whi.ch shows,, even wt an enul sifier nul si on

st abi | i t JYREg&MYLNONs GOMPORHION chaing 13 @g@églaagn ati PRJyE lfyF@'@EIfmjy zsced re8lehg 2

kneadi ng poRfsfechhlidinieRelé: suth hd\WARTInQinT B RIcBS@s¥enhn) \WaB lah Apopkilic predsdeb e
above- descrl bed obj ect b)ri providing . an oil-in \Mi%ﬁ type emul si on

Conposi tlstﬁfFl\/ﬂ?me?esP%ﬁ& -Open Agblicatiop No. 6122044 i ses a fat or oil,

water, 2s a protein, and a carrageenan but is free fromenulsifiers. BEST
MODE FCR CARRYI NG ClJT THE | NVENTI ON 2 21 /05/2002 Hereinafter, the

oi | -in-vater t¥YRRvevBY! 51 p0bleMARO dspécofothe! hdditio® SENemuRifii, mdludind those

25  mentioned above, is that their own taste and smell spoil the original flavor of food.




' be described in further detail. Although there is no particular restriction
as to the oil or fat to be used in the present invention, exanples thereof
are a variety of vegetable and aninal fats and oils typified by s palmoil,

pal m kernel oil, coconut oil, corn oil, cotton seed oil, soybean oil,
rapeseed oil, rice oil, sunflower oil, safflower oil, beef taRll&%/2602k
fat, lard, cacao fat, fish oil, and whale oil; and processed ones thereof

obt ai ned thr °U§=Firtﬁé'ﬁnd}é ilRE&ent g@ags e Is'sadl gﬁ? Tssaétys\@id%ﬁagremé)fﬂr foods

hydr ogenati on, ractionmation, transesteri it 1 on

i nvent i othataneseronatyrahag is typifiedshy deendency for mesunmrbtmpmferufno \ aratfregn.

i o The

el si on onaputtic Afulsiertind blow BBt AP Lrhlsifed i dol % BlngkTha
wei ght ( Itais édndangyewill mpemnanwgmvm%) nmore preferably 4 to 70% mnuch
nore preferably 4 to 50% Although there is no particular restriction as to
the protein to be used in the present invention, exanples thereof are whey

proted ns such amdar kiRCéirdupiifnles, rﬁs teRAigEE PRted in (R Pateit Sdlichfic Riflidhed
casein and ot her | actop rotelns | ow-density_ |ipoproteins; high-density

| i popr ot @bee ineydichy thp dise of aupdyelycesalb Bty W °$tF‘v%§t Ak cssﬁﬁ8§p4¥6’gl“9§ﬁﬁ?séplél n,
oval bum RompERé: FoiMbAnginf GuP URMHEAHEH pHYAFal pRIpRIRISTS aSptefeqaiteldoddthét meet

glutenin, prolamne, and glutelin,; and other ani mal and vegetable pr ot ei ns.
One or cdemand. one of these proteins that can be enployed in the present
invention, or a food material containing one or nore than 20 one of these
proteins, may be added to the conposition, depending on the purpose. Anobng

the proteins |igtdghbehegs Exist usauﬁxiucenmaorrdtmeté han-lmtﬁr QSI?H Némulsion

sel ected fromwhe rotelns suc bu d

e iR ol SOMPRSUGR (hBLGin batelaiul Rredrosrian BNP s 25 FIBRtoteA 1N rRyoBlFSor
molr e t hafin eifhsodf élﬁ@l@il%nmalilﬁlyn@gallﬁt phficl Fs&ﬁsseﬂ,' hack ra@tx?mﬁcamnem piofeii Ibg
oil-in er t enul s osi f1on t he present 2s invention

ot e ef abisanad Tecas i drbrurhor of mnipisdoie By SR kpaling, rerpa to be
carr ageersal%eavhl Pdtticslatlgeth the ¢die ofrthe @isé of v solid ﬁn &reec Mrises, f&leiwlaomz
carrageenan, ?~-carra nan, rrageenan,. W ca een eena

o car r ag@EThlem that s talgrow i WAR (e oG 1 larks ghltuciite Sn i eplstigd et ah

car r ggeeraiuldion h&bxlis;eafthélrdshmngreﬁﬁmibn tompositionn i s one containing at |east
one or nore of these. Typical algae as a raw material fromwhich the
carrageenans nentioned above are s derived are those of the genus Hypnea of
the famly Hyp e u f I e e
gonus. Chondr ue o “Pab iRy JoRARAG 5P 3L whaP psR i ocrhpRRERCwaleH

| r edaea, kaept its dmanlsxﬁe@fstatbélrmbmdestatdmtevmnwdhmarthagabnﬁm emiulsifierdras lsaouglgd
in the PLES e&muegventlon for exanple, algae of the genus Hypnea, the genus
Eucheuns, the genus Chondrus, and the genus Iredaea are high in K- and

p, - carrageenan content. Moreover, algae ~ o of the genus Iredaea, the genus
G gartina, and _the genus Chondrus are high in 7~- and 6carra?eenan content
Al gae of the gdius iEisancahiect of theiprefent inventiogre provide amgid-drraiater dyccsmulsipe
cart 29eCigfp tﬁuaﬁf whi@fshdws, faefrptms@t arl BYERIfie? nhfgﬁ e%nﬁtlaﬁ%ta%m%aagtmdewcued
fromany o ese raw material, algae or its refined product

carr ageemhm%caiﬁmssgﬁw@bag,efreepmparraﬂg,dweedmgmc .0i | -in-water type emul sion
I s composition using a carrageenan containing a carrageenan(s) other than
x-carrageenan is preferable because the stability of the resulting emulsion

agai nst  PHIRSLOYURE OFSBESERTRINAS stirring is inproved. x-carrageenan has
the characteristic of formng a tough brittle gel with low elasticity in an

aqueous sol uti qme ﬁéﬂ@ﬁ@ iiVehtion a&lfiévddeme aB6ve- @@@ﬁﬁaﬁ oBjRBEB £ Providing | s UbiBin-Y
in asystem?2o in ch nDnovaIent ratjons such potassluntlons rubi di um

i ons, ané"%é)’ﬂﬁﬁ'?'b‘ﬁ@“&ﬁ’@‘l’ﬁﬁ‘é%m ichig& r??tﬁ’@zqddntt i COMPLISFSHH 401 Qils WelGher
and i@realii’rbﬁ:ﬁn' Endf barrdgef A But #6tred Romgulditiersn- wat er type enul si on
conposition of the present invention being in a stably enmulsified sate, the
reason why an oil-in-water type enul sion conposition prepared using a
carrageen 0 of, X~ ' oor in enmulsion stability 2
s could GgﬂﬂﬁgﬁgﬁéSQFBE¥695€@h??ﬁ§F?ﬂ@g@ﬁﬂ%&t ~carrageenan possesses, but
the details are not known. Therefore, preferred as the carrageenan to be
used in the present invention is one tha 4 21 /05/2002 contains a
carrageenan ot her than K-carrageenan, such as carageenans containi ng at

| east one or nore carrageenans selected from ~.-carrageenan, i-carrageenan,
p, - carrageenan, vcarrageenan, 6-carrageenan, ~ -carrageenan, n-carrageenan,
and ~-carrageenan. More preferably, the carrageenan to be used in the
present invention is one containing at |east one or s nore carrageenans
selected fron1~ , - carrageenan, 8- carrageenan, and v-carrageenan. NUch nor e

Y T ] o,



' can keep its enulsified state stable without an enulsifier is probably
because the interaction between the protein and the carrageenan in the
system (in the conposition) takes part in the 20 ermul sification, but the
details are not known. If necessary, to the oil-in-water type emul si on
conposi tion of the present invention may be added the fol | owi Ay/@0REOZents.
Sugars and sugar al cohols, starch, flour, inorganic salts and organic acid
salts, gelling (o] . ts,
salt s Sel | SRR O G SRR o A SO B e YL .
f ood natémeMSwCGMaﬁuﬁwngﬂm@ents such as aromati zing agents and condi nents;
colorants; preservatives; antioxidants; pH adjusters; etc. s 21 /05/ 2002
In the oil-in-water type enul sion conposition of the present invention, the
total content Q{Ithtolil% %c?@ﬁ%}%?ﬁ&:lérsrcﬁh@tfl@ﬂ ?@lloythggﬁloo? Fat!t6 B8 usdd ' the present
oil-in-water type enulsion conposition of present 1nvention can e use
as an oi linesntipRyt examplescdrereat erem |v|@pptbrgofcveeahplecet¢ aimah fate gaad oilstypified éam
soft 4 ce JEERI ¢ Emarteaemt ctml Cafimtsw%@t)ﬁ , cotscsbit 25Bearr )l eg@égeéd oil, rice

processe 1S ap for use In &\;onnal se,

cheese- ||0kle8tptftsm¢¢tosl, sarfﬂ@mer pidshest tallow, milyat, larsh srengsfat, Jishil, and c\fhelmﬂ
spreads, ;g4 roc-EE’s?dQH 5 'tlibr&ﬁtcﬂ{talhé/d)&lréﬁ‘gﬂ AP0 AR ARhidmeNr&k Ext‘tesugj;] ?%Fé&led

i nvention | pr oduce ding a protein to an aqueous ase /or an
oi | phas éronadwdwgeaat@ar rfege@wannt and pansestesifigation. o InHhe é’f%ﬁﬁl!*/ Bwventien, ghese
phase, apgs ahAksd Eanl BiskA Sithét Sibreidd 9n BSHBREGoRNd Oi | phases. In the
process, In terns of workability, it is preferred that the carrageenan is
added to the oil phase. |If necessary, the 0|I-|n wat er type emul sion
conmposi tion of the presen nvention,thus ob ned.  may.. be honogeni zed py a
hormodeni zing a el gt Hha.fan qya?\temwper 'gethr:zél 3455 P »ERUISIRG

colloid '&Sbinboﬂﬂd@rofattw PREAtE 119«fenf16ﬁ)fﬁh Opkthﬁﬂﬁ & OoC BE% 1;? WI@@VéhhcmaTter,

needed, e el sion osi t heat sterll or ected to
heat st erapttcylatqdaﬁq% dRAERreierb &"@# 5%rmeglawereeprc y4m§$
batch-treatnment, in which the enul sion conposition is d|rectly heated by

i njection or infusion of steam or indirectly heated by neans of a plate-,
tube-, or scrapdthoagh ilib\i:elshﬁﬁparﬁl:ﬂhafvg&fcnoﬁ lae te thel proein toObP osadtinahe pfvﬁelhe

heat - sterlllﬁgd in a,re g a%ﬁﬁﬁ nlqnomave heat| or ogﬁ ﬂ%@-ﬁl nd
flame. |frenioRcXamplys theregf arg whey pp 8‘6‘&68%‘???&1 8GRy P e 1
necessar gerutm eallsuming i casein o apd sothero rlaorqgtotams5 ulopvedxdnsity t bpapmmlelmg Igledexdsityn

such as quick,cooling and. graduyal coolin necessar
ol st on HORRSAERT ] b OISR it as RSk JRUE P sptopl RBGRIGR bvalblifhin,
oil-in- wabmlbttmme andu bsomocaidymedeat |pm1cm§ duck g3 gHadih, ighitenihj prolamire, and

obt ai ned tored un e efrj ration ory in a fro en st .
Her ei naf tggqgl“t ﬁé‘a °?@ Lppmg ?fgn‘twlgﬁ k‘%gn ‘%‘és deslt?r Moedts a? $PF %’tefﬁh%fetpa?tlem\ﬁ/i th
r ef er encehat caﬂambkxycdmdtlﬁcprmnahwumcﬁx anp fexl mbietialk Mnmgmb or imporaithan

7051 H000 B Ar el o v et By REEPRoSiticn ReBBhit b WOARPNE o or

carrageenan A (Kcarrageenan content: 70% by wei ght, ~,-carrageenan content:
30% by weight) was dispersed was, with its tenperature adj usted to 60C,
di spersed in 4@mongthepaoigins listedvabone vthe @se Bf 0BO@) more thiansine proteing sa)ectgﬁt

of a whe s t
pr i nci pat b tey ProfaRefith o oRlabfuiR IRRIORIR, BldbehRafimip, Wb carclf o,
unl ess otlireusgiof @ feechmateyial ¢anitainingdnp pr gyend thaf onepf thase prioteinsas pesferreche
enul si on thus obtai ned was honogeni zed at 60C under a pressure of 100
kg/ cn2 and then heated up to 100C using a scraped surface heat exchanger
(the number i rf)f&fr@ugtﬁ&ﬁ ofl h%06h in-Ratlk h ea‘tzﬁlﬁfsﬁnhsorﬁﬁwlt?dlp Bf‘ﬁ?égf‘e@&hed
down to 5C, it ma ours pre are an ol | wat er
enul 24 on wnﬁ@tsmreﬁ@rabm 0.8p te ﬂ\é%omorq PFﬂﬁOaﬂéY 00pe 18%l si on conposition
obt ai ned was stirred by a m xer, the tenperature thereof was adjusted to
60C. Centrifugation of the emul si on conposition for 20 mnutes at a rate of
3,000 rotati ongxp@pled! HfiltRe HaftaPQinak dWARK! RE uSid ik ORE apreSsht t MOEMIdA fafe 18
separate, showing its high emulSion stability al so agalnst physi cal and
thermal stresses (see Table 1 shown bel ow). Exanple 2
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' 49% by weight of palmoil in which 0.5% by weight of carrageenan B
(Kcarrageenan content: 100% by wei ght) was di spersed was, with its
tenperature adjusted to 20 60C, dispersed in 49.5% by wei ght of warm water
(60C) in which 1% by weight of a whey protein concentrate was dissol ved,
foll owed by emul sification. Thereafter, the emul sion thus obt @il/es/ 2002
honogeni zed at 60C under a pressure of 100 kg/cn2 and then heated up to
100C usi regrragespamfechrmgeenanel-parageenanh pragoagéanae, roamageendn, Paoamragesnsn, £ 200
r.p.m). € ' c ' S ]

hours to déirrég{frn éﬁ]’anggﬁ&% Flg%\h/ax\@gp ctc‘)’glJ Sg‘%él rgfllJ?\IAQch')ér)l c%c% rﬁg géﬁrltm?’o?\cég%gt lﬁeﬂhf égcsgﬁt

oi | - i n- wdheantipy eoreneointiining atlepst ©ne bomoohofthesed was stirred by a mxer, the
tenperature thereof was adjusted to 60C. Centrifugation of the emul sion
conposition for 21 /05/2002 20 minutes at a rate of 3,000 rotations per
m nute did not il b ' ' '

hi gh enul si on s’lf@gi%ﬁaf gaa goraa alsl%ls.ltg Fgﬂ{;‘g\? g%?ﬂg%galﬁﬁ%?fﬁﬁ&g%?@\gggg?g%?e
Tabl e5 1 Sleoived axe|those. of therpenus tHypaceabths| family Hypncageac, the genusrEvchpemagfithsi on

conposi tign: el g’ U it i

o ocegs AT SPUEARPAS T BHRR CloRds O T AT RATRAC L, B8 foBe Okl foe
Exanpl e gemas Irgdacagaud @therd  {204hieyabase-mentionedarrmagcanans thatscansbel uset in theng
the oilin; | N t o IXer

the same Pioan TavEitish, 368 ol BRI b dnbs HpaR MBS Gt ht REAls
separ at e.Choadrusi andythe igonusoiredape argrhigh inok- angl weapageenaneomenty s Mateqver, algae

t enper at 2 ] : 0 i A _M e
Fesurt o St Rehlyiredlen Tho Rty Tighipf At fal Rorls LbltRlsairt e BEN: Fo018
coul d be cawageenpmtconteat. erAligas ©f thergsous Bushewms age highd imf- @pd| M-earrageenan
stabi || Deofi@al, "SthcRiAyabEchhn f6e LRAMHRe Hebil HenfioR s o BRLE el AbvPHoN) -
Conparative Exanple 2 An oil-in-water type enul sion conposition was

pr epar ed 28y ©btheshtaw material, slgae or Bwsdinied praduekci pe and process as in Exanpl e
1 with the exceptions that the whey protein concentrate used in Exanple 1
was not added and 50.5% by wei ght of warm water was used. Its aqueous and
oi | phases wer @fith @eritchirshémbned dbove) PrepdRition WIeHa bR in-wakdraypd éfuBmh
ot her, showi ng that the enul sion conpgsition was d((= oid of emnul sion )

st abtP i t POHPRFIHOR USiNgHR \FEfTasAeam FORPUIRG 2 CATAgEENan %5 Qtherrthgn &-qargagsgpan is
bel ow) . EréreAbR! baQudeX EPtsbility oF Biel redultin@ lefiuldioP againdt! stiyeital SHaRO& Suchinswas
prepared gcg¢ording to the sane conposition reci pe and process as in Exanple
1 with tFETHEISFPIONedf t he use of 0.5% by weight of a sucrose fatty acid
ester (HLB 16) in lieu of the carrageenan added in Exanple 1, 2 s and its
enmul sion stability was evaluated in the same manner as in Exanple 1. After
the oil -in-wat ercdriagecrambas tienchamepeistit ob fornlimga tmghbmittls gelrwithllawy elastivityer ,
the tenperature thereof adj ust e 0,60C. Centrifugation. of .the emylsion
conpost ¢ b pafeosd SRt o CsRpomtly,sich IspaSicgins PRt poff pficllanlydf o STE o
in desti dstwldch nsmpsilant cations [soch ag pBtassidin ionS,/ Abiduint ivns,aand odsivemions are

stability agaj nst,physi.,c and thermal, stresses, (.see fTable 1 shown bel ow).
Conpar at ip\;eés%@é%‘tiglgﬁn m?atjf}f'}lélf%-%tg?gl}?ﬂg By Bﬁ(@lﬁ g(%rrposi tion was
prepared according to the same conposition recipe and process as in Exanple
1 with the exception that 0.5% by weight of a s glycerol fatty acid ester
(HLB4. 3) was adulednirast |td dhe ofl-intvateratypagomision sdmpdsition B£ dhg presdnt iaventions
enmul si on i1 pn.t ] ' I er
the. of 1 - A S Ak ShE Ak sk bF oSy FRASIA I ot GomipostlichC
t he t enperepatedeusitgea eafrageasarndympased of x-G@EgedantaldrfeLis poboin erhulsion stahilityi on

G R oSl 3P eBling gl Raftpiteha] BlicBRZe Tk R Bl AW PO

physi cal kaownt hermal stresses (see Table 1 shown bel ow). Conparative
Exanple 5 An oil-in-water type emul sion conposition was prepared accordi ng
to the sane conposition recipe and process as in Exanple 1 with the
exception that Y \%‘én% f i d:

degree of pol yr@F %%%1?1 l())rn: gtas %cg%g@@%%ﬁéﬁ?@? ?%eidclg??%%t:%géﬂ n?v%?&\l/vgss%giﬁaetd
inlieu of the carrageenan added in Exanple 1, and its enulsion stability
was eval uated in the same manner as in Exanple 1. After having been stirred
by a m xer, the tenperature of the oil-in-water type emnul sion conposition
obt ai ned was adjusted to 60C. Centrifugation of the enul sion conposition
for 20 mnutes at a rate of 3,000 rotations per mnute resulted in distinct
oil 20 separation, showing its |ack of enulsion stability against physical
and thermal stresses (see Table 1 shown bel ow).



"9 21 /05/2002 Table 1 wt. % Exanpl eConparati ve Exanpl e1212345Pal m

oi | 49494949494949Wat er 49. 549. 55050. 549. 549. 549. 5\WWhey protein
concentratellllllCarrageenan AO.50.5Carrageenan BO.5Sucrose fatty acid
ester0.5d ycerol fatty acid ester0.5Pol yglycerol fatty acid ester0.5Q |
separation in oil-in-water typeBefore heatin-_tNot |--- enul s4/0&e@002
osition After heatin - t +++emu - sified -1- ++ ~ Carrageenan A

cont ai ni gentdid¥caldanaBédhian ottfer Xh@laf- ﬁmm giich &Q%r enﬁlsgﬁﬁlt@fimg at least one
?,,-carrageenan Car rﬁ‘%genan ntaihing 100% b g &et of x- carrageenan 5
EpEs

201 sep8F 2PEn @aRtRARD selclede gL Arcartygbepar, PEh SpaERageRNap, V-oi |
separ at i earrsgdeegdi,| P-cahagsenan, &I acarramm Otr-casiapecnah) aidl cﬂ}eaia,gednanl. More:
oi | separatio tiwerved 10 -f- -I- - . consi derahl e oil raié on

obser ved Preigip glrye EATpEFnan foke ‘P?Sf‘rﬂb@‘ﬁuﬁ%‘&“‘e‘ﬁﬁ?%‘}%sﬁﬁ‘%%w agcone Ry
stirred yord caird@enantidected frbmi X -SairfEReAR 10 Caragdinim| Qfld hocifigeerdali® Much
enul si on was s‘péb%ﬁ% ted to centrifugation fﬁéd eval égted "After heating

the hono@¥HF PEfeled i p SArTageenan cppiaining, at {gast elffisr dycartresenater QIC?FF‘%?&“W a
m xer. 1Mdsbpreferréd i aicafrageRAMEEdHtainmgAddifdgenan0 60C, the enul sion was

subjected to centrifugation and eval uated. As is obvious fromthe results
shown in Table 1, the oil-in-water type enul sion conposition of the present

i nvention, containjn ein and a ca nan,. showed neither ch es
0 Frs omul o e upde BEADF.Coufbierinc PORRRER B s ARITFAGH BF SHEFRE
separ at i compddifisn @bthe pisemttimecntiontis preferably D06 o 8% Imdre preferfablyl:0ktol %i on
conposition of the present invention is high. In contrast, the emulsion
conposi tion of Conparative Exanple 1 to which no carrageenan was added

sho oil sep t j0d] i its
il 5 on st aby e REF pE Hiidon SRR BF He el int R BlpoHsslne'

21 / 05/ 2682r0d, pmeem and cprragesnan dessri dmvm@dlm@nul ST ‘wbeccmtmmﬂghcanl-t he

stage Of e?q¥%cl &QSI e Oﬂo\é F)ﬁan d‘f)?ehsgntt ﬁvéntl(ﬂlffs?rcﬂ%rl h§ ’t%bg% more

emul si on’ e ol | was separ at

signifi camferablgr?wdat%%i of its enulsion stability. Exarrpl e 3 s 40% by

wei ght of palmoil in V\/ni ch 0.4% by wei ght of carrageenan A (Kcarrageenan
content: 70% by wei ght, -carrageenan content: 30% by wei ght) was

di spersed was, P‘éﬁfcﬂla‘rl?épr%ﬁmé@ rad lthé %ﬂﬁﬁlm«gre@ E%nﬁ@ﬁzm @bﬁ@%lﬁﬁﬁi of The PreRéftbY
wei ght of warm wat er protein

ch 3%b ht of
conclnt r dventips lwwacd pf)fht@'ﬁé‘@ lbywsmm af guecfatt ‘?fdﬁl 01(23/ tohky% By tesightiafe
enul si on gdsiennafd D518 3% megigﬂmﬁﬁeean@%wder a pressure of 100

kg/ cnz and ‘t hen heated up to "10 usi ng a scraped surface heat exchanger
(the nunber of rotations: 1,200 r.p.m). After the enul sion was cool ed down

toSC,itwas ed for 24 hours to prepare an oil-in;wat e enul si.on
conposi 11 on. FANE AAHBIDY RN NSRS A e
obt ai ned cﬁhﬁﬁcépr 107 euRifiedA%4te E@AblcAJithvug 'afi - emulsifier is probably because the interaction

between the protein and the carrageenan in the system (in the composition) takes part in the

20 emulsification, but the details are not known.

If necessary, to the oil-in-water type emulsion composition of the present invention

may be added the following components.

Sugars and sugar alcohols, starch, flour, inorganic salts and organic acid salts, gelling
agents other than carrageenan, dairy products, egg products, cacao and cacao products, coffee
25 and coffee products, and other various food materials; flavoring agents such as aromatizing

agents and condiments; colorants; preservatives; antioxidants; pH adjusters; etc.



~s Allowing the frozen oil-in-water type enul sion conposition to defrost
at 15C did not cause the oil contained therein to separate, show ng the
enmul sion's high emul sion stability against freezing (see Table 2 shown
bel ow). Conparative Exanple 6 An oil-in-water type enul sion conposition was
prepared according to the same 2 o conposition reci pe and pro@d$@58002
Exanple 3 with the exceptions that the carrageenan added in Exanple 3 was

not added and fhahe 2il%nbyatee typat eriilsion’ dBnFsRIonVE thes pésent AV @RI the td18l

oi | -1 n-wat er%épg enul si on conp fs E)I og@l%hu? obt ai ned Was frozen under the
same condPRIERAY theseicAMPOBFRIS 5 PRelerb MBI {a88 frozen oi | -in~water type

emul si on conposition to defrost at 15C 2 s caused the oil contained therein

to separate, showing its lack of enulsion stability against freezing (see
Tabl e 2 shown [Tk ®il-in-water @be/&ﬁﬂﬂ&ﬂ%ﬁpﬁlﬁoxﬂof/\thc Presextiivieaisipar B¢ used as

Exanpl e36Pal.m oiJ 4 40 er 56. 657\Wey protein copcentrate33Carrageenan

A0 401 1 SBBiF 9718 KRFPASHL o RIARRE EBBneogies VR os SHcas) A Ko cream
conpasi t ipeeiikes rbrcaﬂexwags ham, @auisragwemmm: peuzessed foods, Zﬂa/qdoappl\iealgbtfononfxsc
K—carrageenan and 3 sy g g ? raggenan (P{ epar dwich
eval uat i &h 4% |°f18?’isca> res Ng¥o CYPFSes 'é(ﬁal?rg fd% DRYe PIRLEss Emgﬁ tOPmBg‘"l’ "sandwic
separ at i oreanhsprexdyjefcxanpl es 4 to 8 49% by wei ght of palmoil in which
0.005 to 0.2% by wei ght of carrageenan A (tc 1 o carrageenan content: 70%
by wei ght, ~,-carrageenan content: 30% by wei ght) was di spersed was, with

oS S g 3 e B SARGT B At (9 KR B

was di ssetldieg a proteintnad aquemsiphgsef amizéurlan il phiass, (adﬂmgra cardageenan ks theraquéas

nearih upEE AR AEBuE, PR BonaRitf Bhuchud il il BHERE PGS

r ot at i ongroctss? 00termp ofrwrkabilityrit isipecfemred thatthe wamagogoareis addedta the 51T phate. was

aged for 24 hours to prepare an oil-in-water type enul sion conposition.
After the oil-in-water type emulsion conposition obtained was stirred by a
m xer, the tenmpefatins, Eﬁk%ﬁﬂxf-w%? @Jcﬂﬁﬁs%&h &ﬂng&ﬁ orf Qﬁﬂgé bfeE&ﬁEﬁ\Re'ﬁnBB tﬁdae
enul si on composition or es at a rat rotations

m nut e dpbtainsd &ays et h@m@gq:m&sintban e ROMOEERIZINGt BPRAIHHE asuch 8B OB v@w-txrw

hi gh emru bi, | 2
7ol T MABSRoRRD oS 13 A9l B A il 8 P 15308 e

oi | 4594 dhgaones; i rwmghQWHbmmltmmyc ﬁlﬁ@ttsécrﬂlzcd or subjected to heat-

concent r%ﬁﬂ%&i’oh%a&ﬁgﬁ% gﬁofo?(éxéxﬁngﬁ?@fﬁ@ Aage. |015&Qa¥ ﬁEAtHﬁni “in which the
oil-in-water typeBefore ---entul 51 on conpositionA

emulsion composition 1s dlrcctl_hcatcd by injection or mfusmn of steam, or indirectly heated

by means of a plate-, tube-, or scraped surface heat exchanger. The emulsion composition

may be heat-sterilized in a retort or by microwave heating, or cooked over a flame. If

20  necessary, the emulsion composition may be rehomogenized. If necessary, the emulsion

composition may be subjected to cooling operation such as quick cooling and gradual cooling.

Moreover, if necessary, the emulsion composition may be aged.

Furthermore, if necessary, the oil-in-water type emulsion composition of the present

invention thus obtained may be stored under refrigeration or in a frozen state.

25 Hereinafter, the present invention will be described in further detail with reference to
Examples and Comparative Examples, but these should by no means be construed as defining

the scope of the present invention.



heatin - Carrageenan A: containing 70% by wei ght of K-carrageenan and
30% by wei ght of 7~carrageenan 5 <O | separation evaluation criteria> - :
no oil separation observed t : oil separation slightly observed Exanples 9

to 11 An oil-in-water type enul sion conposition was prepared by:

di spersing, with its 1 o tenperature adj usted to 60C, 60 to 3370%A2088 ght
of palmoil in which O S % by weight of carrageenan A (tc-carrageenan
content: 70% by wei ght, ~,-carrageendxapapié &nt: 30% by wei ght) was

di spersed, in 13.5 to 38.S% by wei ght of warmwater (60C) in which 1% by

wei ght of a whd9%ibyt eieight cofc painr afle invohich 5%V by; weight @fiudasiapyinag Ahgc

m xture usin aho 15 Th after, the erruls t hus. tain

monogen ShiibikeRul S 6% o Wl o Fisehal oS a0R thRiehl Bty G

100C usi wgasammrmmln;mmtﬁmcmjhaad t@)ﬁo?(artﬁeper{ddhm 4mﬁ%eby *feighit oft warns waler200
own to 24 hours

r.p.m). Alfet the emilsio 0 it S.,a for

o’ prma@CH in iierc % R PRhERr SHARE e G BrniEteots RRaLFefGpaotein coneeh?

oi | - i n- w806, they pencipall constituemsy s hactaluminptrelactelbumis sﬁémfxﬁﬂebyheasme(ﬁilesst he
2 o tenpepature to 60C. Centrifugation of the

enul si on® tﬁﬁﬁggf{a?e @%@?‘”E@%@HF?“ Pha rate of 3,000 rotations per mnute
did not cause the oil contained therein to separate, showing its high

enul sion stability al so agai nst physical and thernal stresses (see 13 21
/ 05/ 2002 Tabl e Thershfion theedranlyion Taus| abtained wa%l@naggu@@lam 60 under a pressure of

oi | 6070851@%@ i and éﬂﬁea@é@@é’ }ooidﬁ"é' iy d%?ﬂx&éﬁﬁdé 'eRARRRE (the number

A0. 50. 50 separalon I -|nvvae ef ore ~

conpbi t iofmotatiens: A2QP0inp.mQar Mgeelmmwlswmmsamqlwgdm&m Cadt whs agdd for 24
K-carr agggpan, thaéoaﬂ)@)'mv‘@'agpf ypg emuvleﬁ glgsgt%ha” <G| separation

eval uation CI’I sep Bracl on erved t : oil separation
slightly observed sone oil separatl on observed to Exanple 12 An emul si on
prepared according to the sane conposition recipe as in Exanple 1 was

honogeni zed at AdtCthepikin-walsr bps emulsion coropesitionpbtaiped wgs atm;qd by amixer) theer
(manuf ac ttéiﬁﬁé#athve tefedt La@a‘éad ustdd'® 607l S t;@ﬂtrmagatfoh%f the! *e?ﬁ%&d c(tnﬁgwlﬁérﬁfd}l gh

tenperature ( sterilizalion at 146C for seconds,

honogeni izgtm@ﬁ‘eﬁﬁélérfa@ 9fr300Q,Fatatigns peg "‘FB“‘EQ?‘@ Aot cause dhe o @ngtwe\ﬂdg
cool ol durite, Howid iHigtPGRGISION sAIIOMSS abBndMYFER A et 808 (scky PO

enul si on corrp05| tion, After the oil-in-water type énul sion conposition thus
obt ai ned Tahle lsthopmdl Q}V) a mxer, the tenperature thereof was adjusted to
60C. Centrifugation of the emul si on conposition for 20 mnutes at a rate of
3,000 rotations per mnute did not cause the oil 2 o contained therein to
separate, showing its high emulsion $Hxahkipié2y al so agai nst physical and
thermal stresses (see Table 5 shown below). 14 21 /05/ 2002

49% by weight of palm oil in which 0.5% by weight of carrageenan B (k-

carrageenan content: 100% by weight) was dispersed was, with its temperature adjusted to

20  60°C, dispersed in 49.5% by weight of warm water (60°C) in which 1% by weight of a whey
protein concentrate was dissolved, followed by emulsification.

Thereafter, the emulsion thus obtained was homogenized at 60°C under a pressure of
100 kg/cm? and then heated up to 100°C using a scraped surface heat exchanger (the number
of rotations: 1,200 r.p.m.). After the emulsion was cooled down to 5°C, it was aged for 24

25  hours to prepare an oil-in-water type emulsion composition.

After the oil-in-water type emulsion composition obtained was stirred by a mixer, the
temperature thereof was adjusted to 60°C. Centrifugation of the emulsion composition for

7



Exanpl e 13 An enul si on prepared according to the sane conposition recipe as
i n Exanpl e 2 was honogeni zed at 60C under a pressure of 100 kg/cnR. Using a
sterilizer for highly viscous food (nmanufactured by Kureha Engi neeri ng,

Co., Ltd.), the enulsion was then subjected to s ultra-high terrperature
(UH |~ sterilization at 140C for 6 seconds. After the enulsi oR1{RE288a ed
down to 5C, it was aged for 24 hours to prepare an oil-in-water type

enul si on 20afiratdstat @ateAsft 3000 Fatativns-pen nvintterdid ype causalthé ofl oonmhmdithéxem to

obt ai ned was stirred b am e eratur S sted to
80C. ConSHrAFHIG-3toniioG ¥ el erision NeiERSY At mpSiee sndt TemBilaRhes 2, o
of 3, 000 Tableal showam hpdow)ri nut e did not cause the oil contained there| nto
separate, showing its high emulsion stability al so agai nst physical and
thermal stresses (see Table 5 shown bel ow) Table 5 wt. % Exanpl el213Pal m

oi [ 4949Wat er 49. 549. 5\Whey protein rageenan AO. 5Carrageenan
BO. 5Sucrose fatty acid esterd ycg;&%':ﬂg% ?S(g&lg’galester%l yal ycerol fatty

d I
st tionarter nadl Db ier fipf SOk UHnds PR Fal headfft bCior il 6 (B0 G
K-carrag @emapnsm'mﬂ 9% dmyl pmegms infExampda il megethe arncaptions that thercaBagacoan wsedi ng

100% by h [ e P=Teyl -1 NO
oi | separ a;Eg ']hp %gﬁggé{%gﬁﬂf@g 5?8%}% %tf #m%?epgék%ﬂﬁel%ﬁ{lh%@ep%}m
oil in \Ammtcm tﬁ% dmulsien gomposition thsgbeained by 4 mixeramday thersame conditings asint

| ess the o e t& no n %

wei ght) \%‘agg‘g?%’pl)er 9%} thc ol (%El [?ﬂ%% ﬁ'[%fekugggat E&rrgteadbehﬁﬁgg%d&% C, dQXulglrog ed
i n 490 5%chmpesitien gtjustof m/acmpmmeer tq( GDYQ for rRQ/m;rmltcS1at% taje 0f3H00 rotfatlansmpmy
protein

Car  agoe IO eudtd MPeE RARANAE, Sq MM s ST SRRIAGE LR be seen
hot wat erthdtdshd mb1dnycqm[umtmnvawdqvmdaof2¢rﬁulsdon;stabelmghlgamst pimsmalsmmhcnnal

chl ori de qhcohol precipitation. Thereafter, the

enul si Onsﬁﬁéé@é)gg?g‘%lg S&gysvﬂ%glr?o eni zed at 60C under a pressure of i o 100
kg/ cnz and then heated up to 100C using a scraped surface heat exchanger
(the nunmber of rotations: 1,200 r.p.m). After the enulsion was cool ed down
to 5C, it was aged for 24 hours C@mﬂ@ﬂngampbﬂ-l n-wat er type emnul sion
conposition. After the oil-in-water type enul sion conposition obtained was
stirt®ed by a mAwepil-inireaterctiperemulpiont JRmRAsitions Was preparet ageordipg. to the same
Cent ri f UggahinB&tioh réé?gﬁ gfdcea; &Oﬁpe,arﬁ;uerl {ath the %xé’ébnahmaesh@tvhay ?f?ﬁt@inOf
3,000 rotatrons nut

not cause the oil contained therein

separ at e COB‘FF(B\'/WWQISP@ in Exgmplertuvas oot addedhand $Q:5% o waight S wagm yater Jyas fised.

thermal i LRRE6RE L6 RS Wers hawed BS!sBMing, BuaMRlyewdre mnmléxfmme V@tteéachy pe
enul si on conposition was prepared according to t hé_ same 0 conp, ﬁSItI aon

reci pe aftheinskgwingeth §taﬁltﬂ S@HW% GABPASition "E?aﬁ%‘foéd of W‘Pﬁ‘oph@a'é‘ BepBBH of
the yse ?’fh Hedl %nd YhethDditeseids (gémﬁggpm@agwyarrageenan content: not |ess
t han 40% by wei ght, 9-carrageenan content: not" | ess than 40% by weight) in
| ieu of the carrageenan used in Exanple 14. The carrageenan D was one
derived from carrageenan C throug{,h further, treatjrent with an al kali
foll owed by al cohol precipitatio 0“@?%}’?@?‘*"{‘8@%% -in-wat er type emul si on
conposition obtaingd was stirred a I xer the te tureth
adj usted to 60AAN @ﬁdPrWﬂ‘ﬂgWoW‘&F%f‘h@“&ﬂﬁf ion,yag % ‘flf“é‘ﬁ’rql (fg%sﬁ{?tees
at a rat Q:oﬁlfpoﬁtleﬁ)chipd aid procefeds i Bxarﬂplélldwﬁthtthe aue@ti)heofqhb usoof 8i5% by
;Eg;?ggl g tf r@?SEIE{OSg :ittgggcgg eftg{eahgﬁlg)nl% llscuor}tﬁé %grlrallgletc?{a fc@dqgﬂxample 1,

25  and its emulsion stability was evaluated in the same manner as in Example 1.

After the oil-in-water type emulsion composition obtained was stirred by a mixer, the
temperature thereof was adjusted to 60°C. Centrifugation of the emulsion composition for
20 minutes at a rate of 3,000 rotations per minute resulted in distinct oil separation, showing

8



'~ 21 /05/2002 Table 6 shown bel ow). Exanple 16 An oil-in-water type enul sion
conposition was prepared according to the sane conposition reci pe and under
the sane conditions as in Exanple 14 with the exceptions of, in s lieu of

t he carrageenan used in Exanple 14, the use of 2% by weight of carrageenan
E (v carrageenan content: not |ess than 10% by wei ght) and a 2h&f@002 t he
anount of water to 48% by weight. The carrageenan E was prepared from

Euc heunuitSpick @f emutsionostailityagaimst physical artd thermalatresses k¢ dakld 1ishowh below).
precipitation. After the oil-in-water type enul sion conposition obtained
was stirred by a mxer, the ~ o tenperature thereof was adjusted to 60C

Centrifugation of the erruIS|on CONRBsh it OB drile 40 M nutes at a rate of
3,000 rotations per mnute did not @ause t 1ﬂﬁc contained therein to

separate, showgung n i
thermal str essés% *s'té‘z “zlg"'t% Wgﬁgléhﬁjl %te) %lhbéx‘%ss Pr %@dlﬁcofmi{% t§ q‘l’%?mc
type enup@nmlkwnmmetandrprms py inplxasepled cwithy tmgempmqmthgh%%cbw@zgm obHa
reci a n of
tho oe BYCBREG) AL PARTCAMEI Al aURS ih b R, Carbihothda'addof i ERARBY O
t han 800/(amquts\emglﬂqn Sitarbllutwwsewawhte wﬂwag@x@mn@swm&*@péwM e 14. The
carrageenan F was prepared from Eucheuma Spi nosum through extraction with a
hot al kal i ne aqueous sol ution followed by 20 al cohol precipitation. After

the oil-in-wat aftet menpmm&pg pé eHRRTdH w%p@hw dwdnwar@mﬁéda@ zbﬁm&:r,nih&er
t he tenperature theregé@szal ust e on of th

Gentr
enul si onteRpesULe; thereo “ﬁfcﬁl}f’é@ é‘”ﬁté} aHP‘rllng{ﬁ)g Séﬁq Gﬂigp‘ﬁétf‘o“n{oﬁut e

did not o@ygifuiedat mdte ©031080 rieldubﬁsels&wnm x%ﬁﬂﬁ:ﬂélh%stﬁlbpml Reparatfon) slwin
enul si on stablllty al so ai nst thslcal and ermal stresses see F abIe

6 shidwn Belaskpf emilsion wabihtyqgaigs{ phiyatcatang th fwé surRsPs e, e'elﬁﬁ PP oA
prepared according to the sane m 21 /05/2002 conposition recipe and under
the sane conditions as in Exanple 14 with the exception of the use of 0.5%
by wei ght of carrageenan G (x-caCompaetivExanglesst : not | ess than 90% by
weight) in lieu of the carrageenan used in Exanple 14. The carrageenan G
was prepared f Mnbmmndldnstyﬁk iesfulsion feompgbition twaC pteparedi ddcortipto dhk ahmae
aqueous sol uti.on fol d by al cohol 5 preci atio

o1 e wEmPOY L reBips AR Aroses s B oramptb ek s s BPion Wl sty B wsishsof a,

t enper at pbl@gtyoen"oecﬁittwmd a:sl]eu ¢HEB3] degi&Cof polyhrerization:i 16)) degret hod esterifisation:

conposi t at a rate per ,m ny i d _not
caut  ndBhweS b ey Fiad borfhep oG aiiapd s ERarhlc R S b Bﬁggl?wf. ty
agai nst pWleitedin thadarhé aranadr astin Example(lsee Tabl e 6 shown bel ow).
Conparative Exanple 7 An oil-in-water type enul sion conposition was
prepared according to the sane conposition reci pe and process as in Exanple
14 with the ex [ t r

added and 50% Arehoe Bftn, iifed By £ 4FREA N RiG BP9 bype

oi | - i n- wamglsiany pemprmtlem mbtazmﬂ)mtactwst@dw de @BCai rﬁqmr!fygdlqn pérthd regreylsiome
sane con ion
o the. cceefiion or 20 wRRES Gt taf U000 iGiaibhe péh AERALFHENE fiembOR
at a0 at eepafat®pp sm)wmg atsilacls obenulsmm@lhefsaganed phwlmi@@d thenmal stresses (S8Fnce
the oil q@&_q] hQQ%L%W eparated, it could be seen that the enul sion
conposi tion was devol d’of enmul sion stability agai nst physical and thernal
stresses (see Table 20 6 shown bel ow). Conparative Exanple 8 An
oil-in-water type enul sion conposition was prepared according to the sane
conposition reci pe and process as in Exanple 14 with the exceptions that
the whey protein concentrate added in Exanple 14 was not added and 50.5 %
by wei ght of warm water was 2s used. Its aqueous phase and oil phase were
m xed by stirring, but they were unenulsifiable with each other, show ng
that the enul sion conposition was devoid of the emulsification ability and
emul sion stability (see Table 6 shown bel ow). Conparative Exanple 9 is 21
/ 05/ 2002 An oil-in-water type enul sion conposition was prepared according
to the sanme conposition recipe and process as in Exanple 14 with the
exception of the addition of 0.5% by weight of a sucrose fatty acid ester
(HLB16) in lieu of the carrageenan added, in Exanple 14, and its emul sion
stability was evaluated in the same nanner as in Exanple 14.




s After the oil-in-water type emul sion conposition obtained was stirred by
a mxer, the tenperature thereof was adjusted to 60C. Centrifugation of the
enul sion conposition for 20 mnutes at a rate of 3,000 rotations per mnute
resulted in distinct oil separation, showing its |ack of enulsion stability
agai nst physical and thermal stresses (see Table 6 shown bel 0®)/05/2002
Conparative Exanple 10 An oil-in-water type emnul sion conposition was
prepared according to the sane conposifablnl reci pe and process as in Exanpl e
14 with the exception that, in lieu of the carrageenan added in Exanple 14,
0.5%by weight of a glycerol fatty acid ester (HLBA4. 3) was added.% and its
emul sion stability was eval uated i Exgnﬂﬂk sgne nanaeﬁ,p@awbnxﬁ@apl e 14. After
the oil-in-water type emnul sion ¢orm owuur obtar et pas ST T T ey §' m xer,
the ~s tenpefature thereof was adj ed2tq 6bC.| Céntfi fBugatifon|ofdtHe

enul si on composSitio a&ﬁ?r. Z0 m nyt Lf rfatg o [}SQOJU ot at . of er| m nute
resulted in ¢isti nc'[b ?‘lseparat gﬁ sHOwi nq‘&lts ack 6# d=mf1PS|onBStabi lity

agai nst physical andypfagrmal stiefsey 4669 Tablle shsshawr’ belogn) . 49.5
Cbrrpar at | ve E 1 \I\Df ar typn nmdu S+oh hnnlrh DS tan was
prepared accr Wiey ptoteit ¢vecepate 20 Torposki tli oh rleci pe| and prdcegs Bs [in

Exanple 14 w .'S%‘DV_WE‘V‘%h[ of fapolygtygerof—jfatty
aci d ester (HLB3, G&8#EMNSF pol ynBridatiof: 10| deyree of [estedificdtion:

10) was added in ldel,Qf.tde calragegngn gdded II n Expnpl e| 14, and it|s
enul si on sta.)J_LJ_L-)L_waé_eM-iua-t_e' | glin tthe”s Il Exanple 14, After

t he oil -i n-wit eSudrysp Eattg azid edtedn (orrpo<| tion obtained wagsstirred by g m xer,
t he 25 tenperature thereof —was 4] ustcd tg60C T Centy T fougattonof—tHe
enul si on composPrEM HyRcidestéhi nfit es at a rlate of 3, 0D0 rotaPPonms perf minute
resulted in disgd | f1on, |[showming i1t|s ack of enul sifogcstiabilit
agai nst phys'Jflg)tﬂ)lggﬁgr{ol‘?‘%]tk ra%ﬁQ?tEr?r esseg (see 'gll'ahl e 6 shown hel aow BFQ 21 Y
/ 05/ 2002 Tabl Eieparatiopin pBefeisnpar.at ijve- Eanpl ¢1445p1617187821011Ral m

0i | 4949494949 A8znywalentypanat heating 40 54849 _H490 5 05k 5B 5d. 5491 5\Vhey

protein concént r%“é‘i%llllﬂ@érrageeraqt(x 20+ 9Gafiddapeegnan Y. $Cafr ggeenan
_acidl gst el

E2Carrageenai pmpesition o b heating ‘RQ--rrme_i_a.t;g L Q.-5Glyceral fatty
aci d est SARRESPAN ggfoy@emﬂ‘)? o tgigleqf &-camagesnan and J0%hy Jusight ofdrroarrgeenan
oi | - i n- whp@E3geeny Biving 14Q7% by eight of k-carragegn - . . enul si on com osi tion

Aft er® he at Qi scparatxon evaluation criteria>
: no oil separation observed

* : oil separation slightly observed
+ : some oil separation observed
++ : oil separation observed

10 +++ : considerable oil separation observed
“Before heating”: the homogenized emulsion was cooled to 5°C and stirred by a mixer. Then, with its
temperature adjusted to 60°C, the emulsion was subjected to centrifugation and
evaluated.
“After heating”: the homogenized emulsion, after heating, was cooled to 5°C and stirred by a mixer.
15 Then, with its temperature adjusted to 60°C, the emulsion was subjected to centrifugation
and evaluated.

As is obvious from the results shown in Table 1, the oil-in-water type emulsion
composition of the present invention, containing a protein and a carrageenan, showed neither
changes in its emulsified state before and after the heat-sterilization nor oil separation. This

20 indicates that the emulsion stability of the emulsion composition of the present invention is
high. In contrast, the emulsion composition of Comparative Example 1 to which no
carrageenan was added showed oil separation upon heating, showing considerable
degradation of its emulsion stability. The emulsion composition of Comparative Example 2
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- -f-~1-emul- sifted + -1-~ + Carrageenan C. containing 40% by wei ght or
nore of w carrageenan and 40% by wei ght or nore of ~,carrageenan 5
Carrageenan D: containing 40% by wei ght or nore of x-carrageenan and 40% by
wei ght or nore of Ocarrageenan Carrageenan E: containing 10% by wei ght or
nmore of v-carrageenan Carrageenan F: containing 80% by wei ght 26/05208 2of

L- catrageenan Carrageenan G containing 90% by wei ght or nore of

K- car r agqgneliich Cho<pldteif ewayd aﬂdﬁlmyé\lﬂéﬁhﬂﬁﬁalﬂé ldl@aayaat 1hc smge%ﬂ nfigifg! afd on

obser ved 0|I se ar i tI serv + tion observed
+ + : oi IComRRM t Fgwmﬂgse{i 3 r-heating,. thc e@shgqnggftazbﬁ emgsi lcgéﬁﬁé‘i" anqd B¢

observed w@%E@Jr@teh%bWﬁfg s1gﬂ1ﬁ@arh%§ﬁﬁﬂt'1&%¥ i emisibion swdditgool ed to 5C and
stirred by a mxer. Then, with its tenperature adjusted 1o 60C, the

enul si on was subjected to centrifugation and eval uated. "After heating":
t he honogeni zed enul sion, after heatlws cooled to 5C and stirred by a
m xer. Then, with its tenperature adj 0 60C) the enul sion was

bj ected t f ti te f th
oot s shown dlrordi Seigh? e Baint o Hhrien Q8% B FeleBl, <o Fastaebiagm Ao <t ne
present icanegdenam cortontt J0% blgmxgm,ox-eamgeedaxacmacmag@%ngnwemmﬁt dispdrbeat

changes in its.,enulsified st and af at - st |zat|o nor
o | Separtei S iopergiiespdufed o G ShesiCin 308m BT SR ot weimree
conposi t i(60PCYfin tveiclo 1366 diyt weight of aomhéys pidiein concenbiarecowas llisgolved, nfcﬂ:l@medats;t :
the enul si cl)@ f Conparative Exanple 7 to which no carrageenan was added
showed oi*f™ %ﬁ ¥ on upon heating, show ng consi derabl e degradation of its
enul sion stability. The enul sion of Conparative Exanple 8 to which no
protein was added was unenul sifiable already at the stage of mxing. In
Corpaw at i ve Exdiptcaies theoeridlsionfthes otgained wias jomopenized dtH0M0 underta pressure of

enul sifi 2

dogr adat 1190 Kefeuf BRdnGT fedbd w71 OFELCE scrhf a6t Red' ABbAEPThe pumber,
i n whi ch of ratesitms: W20§Hrtp.wf). caﬁrfteagh;emanlsmn(wwwqigbémm t@d?(r?,enwas ragcd fQIsZﬂ

t hen 40 eC S

used i n SouSPHinert ah St HADREE Abe AR coRposiiERS PR, e DA MALARL
di spersedypertlﬁlﬂsmi}&bylpmtlgmDbtafncvl/avamfmtzeat -(m)fon hiirgh 3% by wei ght of a
whey protein concentrate was dissolved, foll owed by enul sification.
Thereafter, the enul sion thus obtai ned was honogeni zed at 60C under a

presgyire of 109:(;‘ 1ﬁ%?lr1£ﬂgzél{"8p m%i&qrgﬂemlsi&%xﬁﬁ%%@osa iRedt 159C are

¢
heat exchanger (the IS o r ot at fter the
enul si on nabeause el epainedrthsrein fo separatea hayving thexemulsions high pmajsignostability

oi | -1 n- wWat &bt fYRSin gq}gesréyile SRS bilb@y. Furthernore, the oil-in-water type
emul si on €onposition was frozen at -20C for 24 hours. Allowi ng the frozen

oil-in-water type enul sion conposition to defrost at 15C did not cause the
oil contained therein to separ at&? shovu ng, I tsl Ié(gh enul sion stability al so
agai nst 20 freezing (see Table 7 SHPRHUSEESHIP®Sanpl e 20 An oi | -i n-wat er

type emul sion co sition was prepared accordln to the, sane,.conposition
r)e/(I?i pe and undé¥ mﬁénm E:y@ﬁo‘?"clﬁﬁg'ﬁg cmpasition. Was Prepareg) Pﬁcogqugg@ 520 of

t Pe 26€ @bmpbsitibn ebmp% ahd Precesyd agexermamp&:es with Ii:lx«aaaxxiepndx&?s Zlg(t)/ 486 batrmemt
Or carra carra ee n co n o b

6-carr agggﬁi‘?fﬁ e 3pas s?ijaﬁ“‘gd @7%3’9 ﬁﬁ (?I.}a WA pya Iwéls

Fur t her mythereafters thé biliip- wmérefyp& \eRful€on! Icam@aslﬁomm&l dbtsincdvaras| fi vz ruudaﬂ e

the sane conditj.Qns as le 19. 21 21 / 05/ 2002
S same C(I)n(lllt?OnSS as i Hir;(amp?rg)

Allowing the frozen oil-in-water type emulsion composition to defrost at 15°C
25 caused the oil contained therein to separate, showing its lack of emulsion stability against
freezing (see Table 2 shown below).
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Allowing the frozen oil-in-water type enul sion conposition to defrost at
15C did not cause the oil contained therein to separate, showing its high
enul sion stability al so against freezing (see Table 7 shown bel ow). Exanple
21 s An oil-in-water type enul sion conposition was prepared according to

t he sane conposition recipe and under the same conditions as Ri/Ex2002e 19
with the exceptions of the use of, in lieu of the carrageenan used in
Exanpl e 19, 1.6% by wei ght of carrageepgje & (v-carrageenan content: not

| ess than 10% by weight) used in Exanple 16 and a change in the anmount of
water to 55.4% by weight. Furthernore, the oil-in-water typg emulsion ~o
conposition thus optarned was frozen n%‘ernm[]he sgo CONALTT oS as in
Exampl e 19. Allowijphg the frozen oil-i © BRARUYE SR P osi tion to
defrost at 15C did| not cause the oil fonta ned]|thereinéto separate, show ng
its high emul sion stabl i Wl qmso agal NST g €€ZINg (S€€qglabl € 7 |shown

bel ow). Exanpl e 22-ts5—An S —A—at-er Hype—ertrstor—conpostt+o) was
prepared according .to the W6k conposjti 86 ecilpe and ¥nder thé sane
conditions as in BxaWhkeprdt®inwbichntialke excepti on|of the @se of, ijn lieu of

t he carrageenan usfed |nC§>§&gQ,1a§A19, o)1 4%@( wellght of carrageefan F
(~carrageenan content-—not—tess—ihanpoY%by—wetrght)—used—r—Exanpl e 17.
Furthernore, the o} Dilis¢pamationsin |t B5€" il si en cofposi ti or was fraozen under
the sanme conditi onjsoiin-wateriypanf €258 19 Al |l o it -i n-wat er
type enul sion conppsi emsliono def Abat gt 15C di d not cause the ¢il contained
therein to separatle, SQRRARMARY i |tfredzimgh| emul si on|st abi | |ny al so agai nst

freezing (éa?r?&er;gﬁb.l\-ec({ G 708 B9 woleAT A RIchHGoIH ARG 36%705 klight of -

oi | -in-water-type e CONpPOSi was prep cordlngto e sane
conpogitio aq%g ,as in Exanple 19 with the exceptions that

t he c%rra_gg%élgﬁhg&ngo E'g&ﬁa 19 was not added and S7% by wei ght of warm
wat er was, ysed. sep‘ﬁlofl(? 172002 Furthernore, the oil-in-water type

enul si on T:Lalrrposf’ PRI en under the same conditions as in Exanple 19.
Allowing the frozen oil-in-water type enul sion conposition to defrost at
1SC caused the oil contained therein to separate, showng its |ack of

enmul sion stability against 5 freeziExpniplee4 ¥%@dl e 7 shown below). Table 7
wt. % Exanpl eConpar ative Exanpl €1920212212Pal m

0i | 404040404098 by waiitht @6 palnseildsitidy 0,005teid2% by weight of carrageenan A (k-
concept r e r r nan
Foa. F | Safipeit BN DAY MelE'T AT GRRR Hontil S8 GHight) iR
conposi t iveasAwithrits temperaturg adjusted to 60°€ Cispersgd dm 48.8C0 49A95% hy weighy of vairm
wei ght org, r r

10 Car r aqui @0 8 AER 39260 IR0 br & Mol bR S B s R Do
by wei ghtbyemulsifieatioh. Ocar r ageenan Carrageenan E: containing 10% by wei ght
or nore of v-carrageenan Carrageenan F: containing 80% by wei ght or nore of
~-carrageenan <O | separation evaluation criteria> 15 - : no oil separation

observed ~- -i -Therdaitkr, HRPEhAsI0R ThRPRRAiNES was homogenized at 60°C under a pressure of
15 100 kg/cm? and then heated up to 100°C using a scraped surface heat exchanger (the number

of rotations: 1,200 r.p.m.). After the emulsion was cooled down to 5°C, it was aged for 24

hours to prepare an oil-in-water type emulsion composition.

After the oil-in-water type emulsion composition obtained was stirred by a mixer, the

temperature thereof was adjusted to 60°C. Centrifugation of the emulsion composition for

20 20 minutes at a rate of 3,000 rotations per minute did not cause the oil contained therein to

separate, showing its high emulsion stability also against physical and thermal stresses (see
Table 3 shown below).
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| NDUSTRI AL APPLI CABI LI TY The oil-in-water type enul sion conposition of the
present invention has, though not containing an enulsifier, high emulsion
activity and shows extrenely high enmulsion stability 20 al so agai nst such
physi cal stresses as heating and stirring. 23 CLAI M5 21 105/2002 1. An
oi | -in-water type enul sion conposition characterized by conpriZdi/g/200%i |
or fat, water, one or nore than one proteins selected fromwhey proteins
and casein or a food material contai niTgploBe or nore than one of these
proteins, and a carrageenan but is free fromenulsifiers. 2. The
oil-in-water type enmul sion conposition according to Caim1l, wwmgi n the
carrageenan cont @l ns a carrageenan dther than KEcgﬁjlggeenan 3. The
oil-in-water typg¢ emul sion conposit er—aegcordi+ at-m—2—wher ein the
carrageenan cont @i ni ng a carrageenan ot hef than -%arra@eemanscmt ai ns
~,-carrageenan. 4. The ma]m(;,n wat er |t yge em455| onggorpog t i orygaccordi ng to
any of the clai o3 —whteh—econprises +0-185% b vﬁl—g']?{—&f— he oil or
fat, 0.05 to 159 by wei ghfale5f the pfof®hnl 491 (03985 |t 4998/ B9-5%% ght of the

carrageenan. 5. A mcg@,&“;@ﬁcemmu,l ng an ol -|i n-watler 1t ype emu si on

conposi tion, sai ¢metT chrargetertrzeg-byconpt the—steps—of addi ng
one or nore thanlaone 1[#8?%[“?‘? el ecie '2frorﬁ;f\;m vbotp oflej arf 0éa“ei n or a

food material contQilsapangionine oBef?mr b than| one df thede profeins |to an
aqueous phase ang/od+in-water tppeaf deatingdi ng a lcarradeenan {to the¢ aquepus phase
and/ or oil phase| arehulsionl sifyiAftgr t he resyul ti nd aguequs_and o:]:I bhases. 24

AL AL AL AALL AL A campesian AHD héatingAl . AS. A A5. A, Al L A A5, Al ACA A AQF9) 7P;
? K Carrageenan A: containing 70% by weight of x-carrageenan and 30% weight of A-
P| wr mhc] X] cal] ca] calgad 4ma] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]’ca] cajcaJca]c

a] ca]£a] Ca.l@aiegﬁ]uﬁﬁ%ﬁ i6Pdrtdas Ta] cTal LI 3} | (O
LI " ###" #S) %8 &E 0 &(gcp),{ﬁ(,gl ghlvd cal ca] ca) ca] ca] ca] ca] ca] ca] cal] ca] ca] calcalc

a] ca] ca] ] ca] ngﬁ%&\t}wgﬁa]gg}]ec@gdca] ca]ca]ca]ca]ca]ca! D)v))\ +a+m+++l , o- -

.81 22’>3 444* 44
<'<<=@wr nmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca]ca]ca]ca]c
a) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! @aBBdBj CCyD{ D~DDDENMESFFGE/K I
JJJJJIKKKLOZR Rl R{ vpkf a\ W ca] ca] caFaal]lpb;EJPda]lda] ca] ca] ca] caU] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca! | Ri SsST{ V] WVeWKSYYYYYYY
YZZ} [ [ [] X] M~ _An oil-inrweaterglygJexjulsien cainpasitiah cwdscplieparetl dul clijpesing | with dts] (rirra
1(_;?] £l ¢ %]ﬁﬁlﬁﬁgﬂk@ﬁ%ftﬁﬁfﬁk B3h6 Bb%Pby Mtk GR pafh oRlifivkih 029RBY RGEHU®
o{ vql gb] x‘ju]rw]cw] eda](ﬁa]avag@apm aoneal: cHl% by ayaightc j-eutagadnna) eerltent] (39]74: &yca]
caUca]c & 0
o#(l)J]+o 11)32‘1 o@é’ég’]ag glsg%ﬁqi%?}q‘gg? ?26( bﬁx < tx&fy‘ya?% v‘;flsenrh(g’(\) ﬁ) gltl)l]v)v(]u]c]1 bg] ca
Ul ca] ca] a@}zi&]qfaq té’é)]:bf dretgincegneantsats G@pdh}@éqeéapné@}m&q ﬂWP@a]I%BEJ]aC a]
gg/l\J]z{c?] q(ﬂ E H <AI\/@/AV\CY k21 }xsnid_Z]]]]ca] ca]ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]c
a)J ca] ca] ca] ca] ca]l ca] ca]lca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!l (u/25Al MOLR
ALz. U PS| wr mhg?
L) caia] cal ca] THptalval ATy ion ] BRI GRACLYELFSRpET A% SU°G PRdT dresin: £
+T% 39 Daob K7t sad[thid RakdPlr @l roPC asinga scrdfleaashisaéd Rak @i\& aa(hf@iuﬁaﬂa&a] c
a] cal] ca] caj ca] ca 2cha] ca] ca] caca] caj ca] ca]ca]cal ru6/ +Z] - De~/ or zuoégé
UU| ca] caPE&Qtatig @ah [FPa)c aPétsUthegrayl P’@&]"@é] cddovay k0P a] way agadcor 24 ca
] ca] ca] Cﬁbﬁﬁ]t&?}égﬁi&&](ﬁﬁirﬁﬁhﬁﬁﬁﬁ lefulsio idn) - s, f 1090& () -
Z10%& () - &10%b& () - $- 10% & ()-10%& () S10%& ()-*9)7P}[<)!\
fV(iO%floo/do&' ()-_I i s&#loo/dobé} (2, 08&10%([} ()-S!" S&10%b& () - Sl[ S&10%bb&' () - Ssl
10%& ()-P: < Aftcr thc oil- in\ watcr/ (tiy(f)éb cmlu s{gx)i& r?xposmon 0 axgzzd was stmcd by a mixer, the

20 temperature thereof was adjusted to 60°C. Centrifugation of the emulsion composition for

20 minutes at a rate of 3,000 rotations per minute did not cause the oil contained therein to
separate, showing its high emulsion stability also against physical and thermal stresses (see
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<0il separation evaluation criteria>
: no oil separation observed

: oil separation slightly observed
: some oil separation observed

+
+

10 Example 12

An emulsion prepared according to the same composition recipe as in Example 1 was
homogenized at 60°C under a pressure of 100 kg/cm®. Using a VTIS sterilizer
(manufactured by Alfa-Laval), the emulsion was then subjected to ultra-high temperature
(UHT) sterilization at 146°C for 6 seconds, followed by homogenization under a pressure of
70 kg/cm?.

an oil-in-water type emulsion composition.

15 After the emulsion was cooled down to 5°C, it was aged for 24 hours to prepare

After the oil-in-water type emulsion composition thus obtained was stirred by a
mixer, the temperature thereof was adjusted to 60°C. Centrifugation of the emulsion
composition for 20 minutes at a rate of 3,000 rotations per minute did not cause the oil

20  contained therein to separate, showing its high emulsion stability also against physical and

thermal stresses (see Table 5 shown below).
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Table 5
wt. %
Example

12 13

Palm oil 49 49
Water 49.5 49.5

Whey protein concentrate 1 1

Carrageenan A 0.5

Carrageenan B 0.5

Sucrose fatty acid ester

Glycerol fatty acid ester

Polyglycerol fatty acid ester

Oil separation in | Before
oil-in-water type | heating
emulsion After
composition heating
15  Carrageenan A: containing 70% by weight of k-carrageenan and 30% by weight of A-carrageenan
Carrageenan B: containing 100% by weight of x-carrageenan
<Qil separation evaluation criteria>
- : no oil separation observed
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Thereafter, the emulsion thus obtained was homogenized at 60°C under a pressure of
10 100 kg/cm?® and then heated up to 100°C using a scraped surface heat exchanger (the number
of rotations: 1,200 r.p.m.). After the emulsion was cooled down to 5°C, it was aged for 24

hours to prepare an oil-in-water type emulsion composition.

After the oil-in-water type emulsion composition obtained was stirred by a mixer, the

temperature thereof was adjusted to 60°C. Centrifugation of the emulsion composition for

15 20 minutes at a rate of 3,000 rotations per minute did not cause the oil contained therein to

separate, showing its high emulsion stability also against physical and thermal stresses (see
Table 6 shown below).

Example 15

An oil-in-water type emulsion composition was prepared according to the same

20  composition recipe and under the same conditions as in Example 14 with the exception of the
use of 0.5% by weight of carrageenan D (k-carrageenan content: not less than 40% by weight,
O-carrageenan content: not less than 40% by weight) in lieu of the carrageenan used in
Example 14. The carrageenan D was one derived from carrageenan C through further

treatment with an alkali followed by alcohol precipitation.

25 After the oil-in-water type emulsion composition obtained was stirred by a mixer, the
temperature thereof was adjusted to 60°C. Centrifugation of the emulsion composition for
20 minutes at a rate of 3,000 rotations per minute did not cause the oil contained therein to

separate, showing its high emulsion stability also against physical and thermal stresses (see

16
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Example 16

An oil-in-water type emulsion composition was prepared according to the same

composition recipe and under the same conditions as in Example 14 with the exceptions of, in

5 lieu of the carrageenan used in Example 14, the use of 2% by weight of carrageenan E (v-

carrageenan content: not less than 10% by weight) and a change in the amount of water to

48% by weight. The carrageenan E was prepared from Eucheuma Spinosum through
extraction with hot water followed by alcohol precipitation.

After the oil-in-water type emulsion composition obtained was stirred by a mixer, the

10 temperature thereof was adjusted to 60°C. Centrifugation of the emulsion composition for

20 minutes at a rate of 3,000 rotations per minute did not cause the oil contained therein to

separate, showing its high emulsion stability also against physical and thermal stresses (see
Table 6 shown below).

Example 17

15 An oil-in-water type emulsion composition was prepared according to the same
composition recipe and under the same conditions as in Example 14 with the exception of the
use of 0.5% by weight of carrageenan F (1-carrageenan content: not less than 80% by weight)
in lieu of the carrageenan used in Example 14. The carrageenan F was prepared from
Eucheuma Spinosum through extraction with a hot alkaline aqueous solution followed by

20  alcohol precipitation.

After the oil-in-water type emulsion composition obtained was stirred by a mixer, the
temperature thereof was adjusted to 60°C. Centrifugation of the emulsion composition for
20 minutes at a rate of 3,000 rotations per minute did not cause the oil contained therein to
separate, showing its high emulsion stability also against physical and thermal stresses (see

25  Table 6 shown below).

Example 18

An oil-in-water type emulsion composition was prepared according to the same

17
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use of 0.5% by weight of carrageenan G (k-carrageenan content: not less than 90% by weight)
in lieu of the carrageenan used in Example 14, The carrageenan G was prepared from
Chondrus Crispus through extraction with a hot alkaline aqueous solution followed by alcohol

precipitation.

After the oil-in-water type emulsion composition obtained was stirred by a mixer, the
temperature thereof was adjusted to 60°C. Centrifugation of the emulsion composition for
20 minutes at a rate of 3,000 rotations per minute did not cause the oil contained therein to
separate, showing its emulsion stability against physical and thermal stresses (see Table 6

shown below).

Comparative Example 7

An oil-in-water type emulsion composition was prepared according to the same
composition recipe and process as in Example 14 with the exceptions that the carrageenan
used in Example 14 was not added and 50% by weight of warm water was used. Stirring the
oil-in-water type emulsion composition thus obtained by a mixer under the same conditions as
in Example 14 caused the oil to separate.  Centrifugation of the emulsion composition
adjusted in temperature to 60°C for 20 minutes at a rate of 3,000 rotations per minute resulted
in phase separation. Since the oil was distinctly separated, it could be seen that the emulsion
composition was devoid of emulsion stability against physical and thermal stresses (see Table

6 shown below).

Comparative Example 8

An oil-in-water type emulsion composition was prepared according to the same
composition recipe and process as in Example 14 with the exceptions that the whey protein
concentrate added in Example 14 was not added and 50.5% by weight of warm water was
used. Its aqueous phase and oil phase were mixed by stirring, but they were unemulsifiable
with each other, showing that the emulsion composition was devoid of the emulsification

ability and emulsion stability (see Table 6 shown below).

Comparative Example 9

18
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composition recipe and process as in Example 14 with the exception of the addition of 0.5%
by weight of a sucrose fatty acid ester (HLB16) in licu of the carrageenan added in Example

14, and its emulsion stability was evaluated in the same manner as in Example 14.

5 After the oil-in-water type emulsion composition obtained was stirred by a mixer, the
temperature thereof was adjusted to 60°C. Centrifugation of the emulsion composition for
20 minutes at a rate of 3,000 rotations per minute resulted in distinct oil separation, showing
its lack of emulsion stability against physical and thermal stresses (see Table 6 shown below).

Comparative Example 10

10 An oil-in-water type emulsion composition was prepared according to the same
composition recipe and process as in Example 14 with the exception that, in lieu of the
carrageenan added in Example 14, 0.5% by weight of a glycerol fatty acid ester (HLB4.3) was
added, and its emulsion stability was evaluated in the same manner as in Example 14.

After the oil-in-water type emulsion composition obtained was stirred by a mixer, the
15  temperature thereof was adjusted to 60°C. Centrifugation of the emulsion composition for
20 minutes at a rate of 3,000 rotations per minute resulted in distinct oil separation, showing

its lack of emulsion stability against physical and thermal stresses (see Table 6 shown below).

Comparative Example 11

An oil-in-water type emulsion composition was prepared according to the same

20  composition recipe and process as in Example 14 with the exception that 0.5% by weight of a
polyglycerol fatty acid ester (HLB3, degree of polymerization: 10, degree of esterification:

10) was added in lieu of the carrageenan added in Example 14, and its emulsion stability was

evaluated in the same manner as in Example 14.

After the oil-in-water type emulsion composition obtained was stirred by a mixer, the
25  temperature thereof was adjusted to 60°C. Centrifugation of the emulsion composition for
20 minutes at a rate of 3,000 rotations per minute resulted in distinct oil separation, showing

its lack of emulsion stability against physical and thermal stresses (see Table 6 shown below).
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Palm oil 49 49 49 49 49 49 49 49 49 49
Water 495 | 495 ( 48 | 4951495 | 50 | 505 | 495 | 49.5 | 49,5
Whey protein concentrate 1 1 1 I 1 1 1 1 1
Carrageenan C 0.5 0.5
Carrageenan D 0.5
Carrageenan E 2
Carrageenan F 0.5
Carrageenan G 0.5
Sucrose fatty acid ester 0.5
Glycerol fatty acid ester 0.5
Polyglycerol fatty acid ester 0.5
Oil separationin | Before _ _ _ _ +
o : - * Not - - -
oil-in-water type | heating eonul
emulsion After _ o
composition heating B B B £ | i fified |+ + +
Carrageenan C: containing 40% by weight or more of p-carrageenan and 40% by weight or more of A-
carrageenan
5 Carrageenan D: containing 40% by weight or more of x-carrageenan and 40% by weight or more of ©-
carrageenan

10

15

20

Carrageenan E: containing 10% by weight or more of v-carrageenan
Carrageenan F: containing 80% by weight or more of 1-carrageenan
Carrageenan G: containing 90% by weight or more of k-carrageenan
<Qil separation evaluation criteria>
: no oil separation observed
: oil separation slightly observed
: some oil separation observed
++ : oil separation observed
++-+ : considerable oil separation observed
“Before heating”: the homogenized emulsion was cooled to 5°C and stirred by a mixer. Then, with its
temperature adjusted to 60°C, the emulsion was subjected to centrifugation and evaluated.
“After heating”: the homogenized emulsion, after heating, was cooled to 5°C and stirred by a mixer, Then, with
its temperature adjusted to 60°C, the emulsion was subjected to centrifugation and evaluated.

+ B |

As is obvious from the results shown in Table 6, the oil-in-water type emulsion
composition of the present invention, containing a protein and a carrageenan, showed neither
changes in its emulsified state before and after the heat-sterilization nor oil separation. This

indicates that the emulsion stability of the emulsion composition of the present invention is

20
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unemulsifiable already at the stage of mixing. In Comparative Examples 9 to 11, after
heating, the emulsion lost its emulsified state and the oil was separated, indicating significant

degradation of its emulsion stability.

Example 19

40% by weight of palm oil in which 0.4% by weight of carrageenan C (p-
carrageenan content: not less then 40 by weight, A-carrageenan content: not less than 40% by
weight) used in Example 14 was dispersed was, with its temperature adjusted to 60°C,
dispersed in 56.6% by weight of warm water (60°C) in which 3% by weight of a whey protein
concentrate was dissolved, followed by emulsification.

Thereafter, the emulsion thus obtained was homogenized at 60°C under a pressure of
100 kg/cm® and then heated up to 100°C using a scraped surface heat exchanger (the number
of rotations: 1,200 r.p.m.). After the emulsion was cooled down to 5°C, it was aged for 24
hours to prepare an oil-in-water type emulsion composition. Furthermore, the oil-in-water

type emulsion composition was frozen at —20°C for 24 hours.

Allowing the frozen oil-in-water type emulsion composition to defrost at 15°C did
not cause the oil contained therein to separate, showing its high emulsion stability also against

freezing (see Table 7 shown below).

Example 20

An oil-in-water type emulsion composition was prepared according to the same
composition recipe and under the same conditions as in Example 19 with the exception of the
use of, in lieu of the carrageenan used in Example 19, 0.4% by weight of carrageenan D (k-
carrageenan content: not less than 40% by weight, 8-carrageenan content: not less than 40%
by weight) used in Example 15. Furthermore, the oil-in-water type emulsion composition

was frozen under the same conditions as in Example 19.

21
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Allowing the frozen oil-in-water type emulsion composition to defrost at 15°C did
not cause the oil contained therein to separate, showing its high emulsion stability also against
freezing (see Table 7 shown below).

Comparative Example 12

25 An oil-in-water type emulsion composition was prepared according to the same
composition recipe and process as in Example 19 with the exceptions that the carrageenan
used in Example 19 was not added and 57% by weight of warm water was used.
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characterized by comprising the steps of adding one or more than one proteins selected from
whey proteins and casein or a food material containing one or more than one of these proteins
‘to an aqueous phase and/or oil phase; adding a carrageenan to the aqueous phase and/or oil

phase; and emulsifying the resulting aqueous and oil phases.
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