"o -.4h012e3eXIIKN) OX68XTX| r~ 30/ 05/2002 O L-1NWATER TYPE EMULSI ON AND
PROCESS FOR PRODUCI NG THE SAME *(00002* BACKGROUND OF THE | NVENTI ON Fi el d
of the Invention: This invention relates to an oil-in-water type emul sion
whi ch has a fresh cream!|ike fresh texture) spreads its flavor in the nouth
naturally like fresh crean) and is easy to handle |ike veget 80/@5/2082m and
to a process for producing the sane. Description of the Related Art:
Japanese Patent Publication No. 61408/ 91 dis closes a process g
a foamabl e oil-in-water type enul sion conposition having a fI#@ﬂmmmwmmﬂmmw
whi pped cream nmade of natural fresh cream and inproved physical properties

whi ch conprises using 100 to 200 ng/ 100 m of a divalent netal, 106°'t% 200
ng/ 100 M of a nonoval ent_ net a to 30%hy weight of casein each

|, d 0.08
based on the conpositiCNPRQYENTW4f£3aTY§EfBMH??&PNdﬁgBIets mhu

(oo o gl g egienyerisniasees o, NN
properties inproved to some extent but not to a fully satisfactory*® ent.
SUMMARY OF THE I NVENTION 1 ' 30/05/2002 2 An object of the present

invention is to provide aﬁAekbhgﬂNwab%rTﬁﬁp%lﬁﬁﬂhﬁkﬁp whi ch has a fresh
creamlike fresh texture, uth naturally like
fresh creany; gxgels gﬁgsgnggﬁ%thq pal atability, and exhibits excellent
heat shock resistante and machining resistance as observed with vegetable

cream and is therefppeseagyehe iRaNdldaand & PLOCEEE-{ Ly PEOAUEPg the
sane. The inventors of the present invention have extensively investigated

the enul sifégdistodctwiedf naat W akrbsash @memids aregauldexd@y, have
found that incorporation of an enul sifying agent and specific proteins

affords an sgdeahdeilitisn-fpdesrt ipe €mell moan hensowesk Wi h1erBanteskh
properties characteristic both of natural fresh cream and of vegetable
cream and thusaaccanygl ishedhdyhet @bioaed bbj édke Tegeitmbdet icareangs dxedn

conpl eted based on the above finding and provides an oil-in-water type
emul si on cohpraspbngcésy dnrepmbdiucyingg tdigersiame-2) a | ysophosphol i popr ot ei n,
and (3) a protein other than the |ysophospholipoprotein as conponent (2),
the protei nPe8§ThRYiAY afl ARhgeRedsiteéculrdt 'wei ght than the protein as
conponent (2). The invention_also provides an oil-in-water type emul sion
conprising (1) an eﬂﬁP%PF?FnSaéﬁgﬁtPqﬁﬂlcatlon No. 6%@03/91 dis—

closes a process for preparing a foamable oil-in~water
type emulsion composition having a flavor close to
whipped cream made of natura% fresh cream and improved
physical properties, which comprises using 100 to
200 mg/100 ml of a divalent metal, 100 to 200 mg/100 ml
of a monovalent metal, and 0.08 to 30% by weight of
casein each based on the composition to artificially
form fat droplets which are equal to milk fat droplets
of fresh cream in size and interfacial strength.
The composition obtained by the above process

has its flavor and physical properties improved to some
extent but not to a fully satisfactory extent.

SUMMARY OF THE INVENTION




* 301051 2002 3 a | ysophosphol i poprotein, (2') a phospholipoprotein, and (3) a
protein other than the proteins as conponents (2) and (2'), the protein (3)
. having a larger nolecular weight than the proteins as conponents (2) and

" (2'"), The invention further provides a process for producing the
above-mentioned oil-in-water type emulsion, which conprises $P/@5/8004rily
emul sifying a conposition containing the enulsifying agent (1) and the

| ysophosphol i poprotein (2), honogeni zing the enul sion, and then adding the
protein (3) to the honobgenate; and a process for producing the
above-nentioned oil-in-water type emul sion, which conprises emulsifying a
conposition containing the enul sifying agent (1) and the

| ysophosphol i poprotein (2) by neans of a menbrane enulsifier and then
adding thereto the pRoPRinct3pf the Fnesentairyerypen effil §PoRT&ccording to
t he present j@vention has a fresh cream|ike fresh texture, spreads its
flavor in the$obfh SarUmnwates kEYPReSP Y EOR WREEPs Waresh dr&sh in

pal atabilit and.exhi bits excel |l ent heat shock resistance anpd chi ni ng
resi stance ﬁyr; RS teabﬁ e eRedm dtF § s PREPESST e Eﬁs?tltadorfanﬂll’ e%ﬁccor di ng

toth f ' Lon, .the above- ti doil-in-water, t
el ot on a0 LY obt B FRRLY " 487 5] 3860 CASORTARTED BESGRFRTRERAEE L

| NVENTI ON Enﬁ ileipryater ty el si f [ nt i wi |l | .be descri bed
bel ow in detajfgéq'glg?l-é%émg Q%g?§5eggﬁ§ﬂ%%§§ §2%$h§h$%§eﬁffén%is used

chiefly as gicamha RN | ALOs YOLADET (6 GAlle dVed SwakRO gl as

mat eri al of confectioneries di shes, coffee creaner, material to be

added to iGgoceeaPOimdaua. ; Jhe nchal asher isdd¢s +@f hdRqQldl;- -dRgwat er type
enul sion of the invention reside in that the fat droplets have adsorbed
onto the bigeyessof réifhesgntiREOtgENshhereof (1) an enul sifying agent) (2)
a | ysophosphol i poprotein (or (2% a | ysophosphol i poprotein and (2') a
phosphol i popr ot ei n)Thand n2)n t7 ¢ 0b €1 B hieN g 1é Se Rt deéhvehtdton Shave

emul sification is carried out under the condition that the protein (3) has
a | arger appabensineleculrare steigitted hahet hemi:ysophesphot typoprot eiof (2) (and
t he phosphol i poprotein (2')) to provide an oil-in-water type enul sion
havi ng t he ™ot efbnf ronkdceeansi f Aedasregettnethey tiseeagpandnthedl ecul ar
wei ght of the protein (3) is smaller than that of the o
Iysophospmﬂ?%85P8F59+%Q)PftHE‘OP&&ﬁ%ﬁf%Hgénﬁﬁ%mtt&WQEFEEPF§G§(ﬁ t he

fat droplets uld be reversed, an n oil-i,n-water type enul sign havi ng
the above- opero_%b?f)Slafrcf(?fC{? sBhi b’ége%nuf’éilﬁlé‘d’w&tteﬁcp%? ec&ﬂ’r@ts H&

obt ai ned. A, @idisd Ny Y8hCLohYREETHESEORNBY! 08 RLALEINT 3dSRLhed gn the
droplets in such a reversed order not onl'y "t akes a con5|derably I'ong tine
to becone tdiekrand stddf AfedfSidfl YPOR LAl NG PEALGR A4S £RAPRLED With the

oil-in-water type enul sion of the Invention, but also has seriously poor
heat shock fesémp aDsRed TORet pHLBOLBYY¥ctheat shock resistance" as referred
to above is used in the foll ow ng manner. Wen an oil-in-water type

emul sion is all owedThe s$hapdtabnahbenersat wenhl ghed bhasdt be tieal storage
temperature for cream(i.e,, 5 to 10C) for several to several tens of
hours, agai&Pev®l édnddngherst opagei despenataile; ik tdent bpat emulif it
fails to provide whipped cream having appropriate cream properties, the
enul si on isStE8&ogh?PeF tDiRgvel tpodn heu khodw rEi udmed . Gheécidical ly)
poor heat shock esist?nce i s acconmpani ed by an increase in viscosity, a
reduction in DeBREPRBRE ! HBOPROERADCt iH i h3dved r BAYP tfdPdeRt AT oft Fdeam et c.
The oil-in-water, t emyl si,on of the invention in whjch the fat droplets
have a bi | ayf %yfﬁgﬁﬁfg%8§m&%R&?Qﬁ“1h%seﬁEWBQWﬁWﬁ) enttgf)PQQﬂa

| ysophosphol i pQpr i 2). and the protei 3), in this,order fr t he inner
si de towar d“ilﬁg oﬁ)grﬂgi(’ )éI,g t%etlﬁrrélt%eri nmf’g)e(ctlf)alvﬁrngwslFggggt‘reh%rbpgmeent

mol ecul ar weight i ANRR EBfipondRL 0925002 6

The invention also provides an oil-in-water

type emulsion comprising (1) an emulsifying agent, (2)



| ysophosphol i poprotein (2) (and the phospholipoprotein (2')), have the
fol |l ow ng advant ages. When beaten to mx air in, the cream has markedly
i nproved water retention even when allowed to stand at room tenperature
and, when eaten, gives intensified freshness and spreads i§g/dg/2002 i n the
mouth in a very natural way. The protein (3) nost preferably includes
casein mcelles and casein mcelle-containing nmaterials. Exanples of the
casein mcelle-containing materials inglude skimmlk powder, whole fat
m | k powder, butter mlk powder, skimmlk, whole fat m |k, fresh cream
vari ous condensed or evaporated m |k products, total mlk protein, and the
like. While varying depending on the material, the protein (3) is usually
used in an anobunt of 1 to 30% hy .wei ght,:(hegei padsphodibopbhetpéPeents are
gi ven by wei ghs)apbgg:@@o(}ﬁptor?é"ott%&lé‘l’ oi}aF‘- i)n-\éivat]gr type enul sion. t;’aki ng skim
m | k powder for instance, it _jsS_pr abhy pseteinsansaroBRPNBRLS to 6%
still prefeardabl3) @tﬁ)r%%“ba%%%egnﬁlﬁé ?gt a? oil-in-water type enulsion for
use as creamwith aiy mxed in..L{,the)anauahgoh Skirgem MR 186Wdé™ is |ess
than 2% tt®) prediuet 1s SROrPT3F & " n ik flavor and fails to,gave suf ficient
water retention. If it ﬁxce $ 0%k hae cphpdueth tisad 2 o6 nsk r@nd -a nilk flavor
and an i ncreagkl theRol ?yp ich is disadvant age 30/ 05/ 2002 I,or
handl i ng. For use ig dq%ngpgnagggmmeqf dhev pdesen PCPCEDS be®added i s
T8Bové range. For exanple, a concentrgt ed ngx“(l_pr oduct

not limted to the d
can be used ia an a”‘\}&?& a8oLaraenasoh@dt o PN ML’ caddn mcelles are
al

destroyed By° H}?S}ing orce, application of extrenme press : ujd be

avoi ded i n_homogeni zing. cbtnpiﬁgesommhémiﬂérds]eyaeé“éﬁtssr ?Egég@homgeni zer

which is ré&'d"ve y less causative of casein mcell eag/gggrr gclti 0pndMol ecul ar

wei ghts of t 'Ocsaj{/%imrpt ebAsaanenghowre i #MRASIIE YE el B3R TA LI':) 1

Pr ot ei nMbl ecul™ar I ght Casein mcell es6. ?xlq_lSC%seeinn.lzing the emul-

submi cel | es2, 5x{P56eE6kpholipoprotein (2), bom 8

monomer s: ' s1- Casei n2. 3x104j 3- Casei n2. 3x104j 8a caseidyl. 9¥1Q4e: Laomal-bum nl4, 1

46 (1.4x104) rénlacial bunenl@Ben§ 1?9?10913 ysophosphol i poprot ei n1. 0x107( egg

yol k LDL1) Lysophosphol i popr ot ei n3. 3x1060§igggn)éoltlﬁeLlalb%)ve—n&®s/t(i@/n@@02 8

Wiere the npégsubarangi ghpreee8sSpi8FfePA°o be used as conponent (3) is

smal | er than that of the Iysophogpq%Ini POR; e iddn(pd)i)s efsoremexdamipfl el NEnher e

| act al buni noi $-usedater LIPReERY gry Before use that the i}aﬁ&tﬁa)l géjr{- n be

subjected to heat treatnment i.n .an 4Se@Ql Bl £ phngo aBEMNErt/z such a

degr ee t hat aws@mgofdtt 19FF ecc‘intt%%{%rgés]'?gﬁto t hereby nmake its a%lggr ent

mol ecul ar wei ght_ sub tanti@{{l%oggy@éiﬁo(an hiygheeanrtafft Fat™YFo T He

Iysophospholtihﬁoplr%?%ri’ Os(%k)l. € heat treatnent is suitgbl fggri ed out at a

tenperature at which | 3ol dHeH redmyngineee yot e hiel fraP T g ‘ﬁh%(u ation, e.g.,

60C or hi gheer“‘,“lfsor several tens of minutes to_ several hgggﬁ LB ease where

a protein increases j4s &Dlewestewi ghpet &BURBER"t 3°&R" ex &nt adver sel y

affecting the taste) it is necessary to grind the.hea atedtpret,ein in a

grinder, such.asegt Cohbohndionl heste &ragli FERE) Eé.ugl trgrhgiﬁng sodi um

casei nate) cal ci um caseinate, casein submcell £ 1GASeiRe fresh

submi cel | e- cgﬁ{p@aabngtmatém\mr, éBcH %ﬂ'l‘lgh E‘sttqg snaqyﬁl er nol ecul ar

wei ght than the |ysophosphol i poprotein . (2),, il b3 riegui reedi reflohe ifse t hat

the pH of ancagqamousxselst £ 58 S0 & ng one or nore of these pr_otfi ns be

reduced to polynerize the proteips) .t NeS&t @alc htihdinawotd I YJrve no

adverse infl agneé leott h‘éeatfas?g?cgr raesgas]scc%ﬁ}ne?sal t or f;%*lo%égg2 tgoa

magnesi um salt be added to the u Ohwidi ohs t ¢ htelrerfedre th

appar ent ol @@ﬂﬁarlé\éiegh‘fe%%g%?g%tiecca}IlJeIS?/éequal to or higher than that of the

| ysophosphol i poprotein (2). The pH reduction is preferably conducted in the

presence of élﬁmﬁjolsep‘hate in order to avoid appreciable ,28, r%gatni or{hheAfter

the treatment, the p géo;glengqy@oglﬁespbubbeﬁ oy tHe &Sy Vi th a pH

adj usting agent to inprove the taste. The |ysophospholipo rﬁted"{]?vx@iech can

be used as corﬁonerlt élg,ziglgetdﬁeopueSemwiheéntﬁbb?lei §“h“’c%ﬁ% ex of a

| ysophosphol iH?8V&nd @ protein and has utterly different properties from

ei t her Iysopho.gpgl%iégi ds or proteins. The conplex is not forned even if a
iprd an

| ysophosphol |?) a protein exist in a system



“The | ysophosphol i poprotein (2) is obtained by treating a phospholipoprotein
or a phosphol i poprotei ncontaining material, such as egg yol k, whol e egg,
_butter mlIk powder, butter m |k, soybean protein or wheat protein, with
phosphol i pase A Phospholipase A is an enzyne serving to sever the |inkage
connecting the glycerol part and the fatty acid residue in pR&PERIQId

nol ecul es and to replace the fatty acid residue with a hydroxyl group. O
phosphol i pase A species, phospholipase A{ sel ectively 30/ 05/ 2002 10 cuts
off the fatty acid residue at the 2-position of the glycerol part of
phosphol i pi d nol ecul es. Phosphol i pase A species are classified into A1 and
AZ according to the site on which it acts. Phospholipase A2 is preferred.
The novel structure gf. i éﬂl ' 1, € | sion of the invention

bri ngs about various-€ - St e HLREILFLON o

| ysophosphol i popr ot &i ), _produges. t significant effects: inprovenment in
machi ni ng resi st ancg‘lhgn%%iln—grno%rcrteenﬁ tﬁ;r)fjehea UEho¥k FEsiRt ahreenthen

termi nol 09y, mcBniRG oYt e A% RIerfed to above is used in the

foll owi ng manner. When creamis frothed by beating by neans of nmachinery,
such as a conti nuougpheat;i ine, I ccur_in which the
cream under goes phasggrg&é?ggFagﬁéﬂfgnﬁﬁi p1§§¥§%}q$§pgkﬁ VERe Bchi ne
and beconesigselass, caf etfhg, C4gamhas, exhr el eg@rérnov%rll%i %cﬁg%g@d

sel ecting operation conditions of the nachine for acquiring prescribed
stiffness enoagh.to Ihand ealdwirtiberul Wagh mahtieRned a8 i f SPf&a-0N cake
or shaped into cake decorations, such as flowers, by neans of a coating
machi ne) a teppiad nddbies , et off e@asese aNERL I NBSA OGGHe dim Whikgh ghe cream
becones harder and | ess workable with tinme due to the inpact fromthe

machi ne. Sue#idpéi hg tthe casem blredomgam i s recogni zed  30/05/2002 11 to
have poor machi ning resistance. A phospholi poprotein per se is not observed
to produce the abovE&hgesthisorreet effettiss e wmwuni lefintheter type

| ysophosphol i rotein (2) to be used is determned with the anount of the
Iysophospho??g?ngBuﬁé & eprigtveant ke arabder &n Fhatl ysepKegphtdmpopr ot ei n
(2) is prefFé Qlﬁgusedc%p n amount of 0.005 to 0.1% still preferably 0.02
to 0,75% in terns 6f & é”ﬁV?ﬁp%%%%hﬁmeq}ﬁﬁﬁ%qo%ftﬁéfééF?“Eaééﬁkon t he

total oil-ipzwate | si on. Assum ng that the conversion froma
phosphol i po%?@té{%£¥§%&er§é pﬁ%%pﬁ8V1g%b?33éV% P8 Scos, ?ﬁ abovd preferred
and still psgfgbs6Ho 1 PIES €25 Lespand 0,0 .3% and 0.27 to 1.0%
respectively?éof gg% yg?E aséé &ﬁg?héb?ot%lE&%ﬁpﬁﬁﬁﬁgfgfﬁﬂﬂﬁgaﬁﬁﬂsion.
The amount £hdenzynatd cahb¥phbeabed 694 i%9! K 4,05 besysed ' dependi ng on
the conversion to the Iysopﬁosphglggoprétgin (2).%I$ ?heggégﬁﬁ? §$lthe

| ysophosphothpoposodern used is |l ess than 0.005%in terns of the

| ysophosphol i pid portion, the oil-in-water type enul sion has insufficient
machi ni ng resi st ancBhahd ilseatenshibckf L eaitdtomncies adwir + e8ds oiu® fidides 0 exhibit
an enhanced fresh texture of fresh cream and natural spreadability of the
flavor in thee npeR@ithanchhate tdisamasiterist (3) ofiashe dhrgem ap®@/r85/ 2002 12
wat er type enulsign of the invention. If the anount of the

| ysophosphdi poPPde&iit afselfcdgbiedishan 1%4he nlysprEosPhpydsppaspiedii pi d
portion, th i d cream prepared tends to return to creamwth tinme. The
"conver si on(e?f )(,)\Iht( %gl%l Vs %hgbﬁﬁ PR R EP A D) "(4) } et 8r IR Y AbATe i s

expressed i {erne he ratio of the total of |ysophosphatidylcholine and
I ygoet hanolézzllrrllt n{e@%e?;cgﬁ’\?eer sF%HEf'éOPheh?“é’t% J‘ff%/ephggﬁﬁg?‘?&%léHGIdi ne and
hosphati d hane| ain copyersLo h onversion_of th
Fysoghosbh§+ﬁ%%prot%?%gﬁagngF%iefg¥a ﬁ% %BBgégnﬁiﬁﬁgF?thF|Veﬁﬁgﬁerab|y 40
to 60% andpatheCyrasdyiRr qher ap$Ys§1Q.ltl%I90%/%a§hecg£Q19h§% the cgp\iersi on,

the nore the | ysophospholi poprotein can be save osphol i popr ot ei ns of
mlk are comigowshd I ddeset €1£am20)45% hat Jorderd §EORILd A Qn akgut 0. 7%
whi ch corresponds to about 0.2 to 0.3%in terns of phospholipids, and the

| ysophosphdiliepisisr fax ¢ hef phasphalti @irds lmINod 4 od YrOv 8P éscealyl kK So~o0
Jiten, Asakura Shoten). The above content corresponds to only about 0.002%
based on f ree@shoddedm-(wEHe f att)ypeThamuils itom shy viihgsht Beearb shpe@sdpot contain
a substantial anount of |ysophospholi poproteins enough to influence the
quality.




® 30/ 05/ 2002 13 The phosphol i poprotein (2') which can be used in conbination
with the | ysophospholi poprotein (2) includes phospholi poproteins and

_ phosphol i poprotei ncontaining materials. The phosphol i poprotein (2') is
preferably used in an anmount of 0.1 to 1.0% in terns of the total
phosphol i poproteins inclusive of the unreacted phosphol i popr3@£5i206&@d in
preparing the |ysophospholiporotein (2), based on the total oil-in-water
type enul sion. The enul sifyi ng agent mhgfh can be used as conponent (1) in
the invention is not limted in kind aslong as it is capable of reducing
interfacial tension and providing whi pped cream having sati sfactory

physi cal properties. It is preferred, however, to use one or nore
emul si fyi ng agendsqt L hht pj;t .an usters. Exanples of such
emul si fyi ng agentsdaﬁﬁﬁ%%g?%ﬁgn?Enggg?glC%ﬁ%@%téftﬁ%ﬁﬁfﬁfggcid fatty acid

esters, glycerol citghcoatldniaht¥ragide Sid Y ol ~succinic acid
fatty acid esters) sucrose fgtty agidbggters déﬁ&g %%Eﬁ%lpf%t?§n§cid

esters) gl yostairdactbs acied J@idde@fi dnhestiehs.a angd, xyeLhyl en
sorbitan fatty acid esters. The Iecithi% may bg'any %?g%ggé$é8¥enpzcithin,

egg yol k | edirthi rtalferﬂC&i@dihaéE@ef@ﬁi&hiBnghY@l’h@Q@BaE@gome39f19§4<2g91§t 14
| ecithin, enzymatically deconposed |l ecithin, and enzymatically treated

| eci thin. T ipol yegd yies Dt ed atipyn a6 dngSbehasear 8sNBbmphRbheR ; 2§ ltgeg as

t hey contain polyglycerides having a degree of polynerization of

(trimers) orinorigi-iwetepr bpoet ieomlefioat ¢ Lashe50%vehig oaiulisi{ YR agent
(1) is preferably used in an anount of 0.1 to 2% based on the total

oi | -i n-wat er'&%y pee RN 8l HnPoTHe hewrit eshof fatésandceil s The t Bergil-in

wat er type enqlsioq'of the invention is preferably 15 to 75% If it is |less
than 15% t K€ &8 sikfpt ehlrckorpgibtepcelonls gwiffdmieshticy avotbeisesul ting
whi pped creggltgnds tg have unsati sfactory shape retention. If it exceeds
75% on the oOtherihahfe tir! batii 88omanef oo Mhfn a2ni oddsiiny-ater
preparation1y¥ng f%tﬁsand oils ich can be used in the invention are not
particul arly i nm T8d. SPréY et Ped et And 0i T e phclatded ndempA 18t weeur ri ng

ani mal or veg e S d oLls) synthetic triglycerides, processed fats
and oils obta?%e bggghm€§hiﬁéh?ﬁe%&ﬁﬁ%@ﬁegfﬁﬁkﬁéﬁ%ﬁ§ 4Rd diTe2Ro

hydr ogenat i @n,. ol SOBERiZatg QN 4 i fJgcation ractionation, or the

|i ke treatment, and mifiudr?s? offd}{ \?oéig%rearrriordeot ée\?ee%?{. B3’ halt S a sol i d
fat content 2g8RG) 0H04Q d 0t 85 tAte 5CtaNh @ﬁj@' | ti pqi of 20 to
40C are particu 30/ 05/ 2002 15 larly pr%?e?%e i %ﬁgHgFEs %%dsgﬁﬂé?ats and
oi | s inel udBeanieral bf vegetable tat omndi @kl Shigpdy as-sambean, git, cotton
seed oil, corn oil, safflower oil, palmoil, coconut oil, rapeseed oil,
rice oil, nPPR'PRTidhedcHreaf pablpewt fésh diHe emaae ifoat, iyarddws
tenpered hard butter products; and processed fats and oils obtained by

subj ecti ng PRBS&eate & eoi'IPSotro hepdr cderrdt irord)i € teomer'i zatSmen i fi-
interester: fication, fractionation or the like treatnent. The aqueous
phase of the oil2i RORAt d¥°aly sl B ohs binepeipnpesomprndedt s he

ernul sifyin (1), (where the enul sifying agent is water-soluble), the
Iysophospho??ggggg?efﬁ'Cﬁﬁ?c%ﬁkFXheapFSFEF 1%@)ZHhOE%aébbéréﬁPenDP%cular
weight is | agggktthan;th f. co nt .(2). Jf desired, the aqueous phase
may contain sugaﬁg?ﬂsﬁghgggggﬁgfgggg Pﬁc§%§g,%ﬂ%%%ség“Tactose, nal t ose
starch syrup, and stgar sahcohal.; ahili.zer h yar. gum, xant ham
gum tanarind seed gun1Ogérgggggﬁgk,Qngi%g%é§§%%hP%ZF?§réﬂ SR bean
gum pectinincwidlan, takaredy BrOAssSed ahakch, BLYSLA | peaellyl ose,

gel atin, dextrin, agar, and dextran; colorants) perfunes, chocolate, cocoa,
cacao nmass)cdmpésefiubtethpasmuandiiyhagl bkentTha )Nr aeRsS yis@pndGhy ng the
oil-in-water type enulsion of the invention will then be described bel ow.
30/ 05/ 2002 1BPqheobelini f2haked tyre mmision(®f thethn¥endrier ifsdabt ai ned
by prelimnarily emulsifying an aqueous phase conprising the

| ysophosphotipoproeei 1 i[dr) , tawerdpr bhei outd)y, sike enthsi bybogiagamt) (1) (in
case where the enulsifying agent is water-soluble) and, if desired,

addi tives stth!A8 & siabieleirzerpapdeatpers Leeudnad ane bghy phese ¢omprising
the emul sifying agent (1) (in case where the enul sifying agent is
oil-soluble) and, if desired, additives such as a perfunme at about 45 to
75C) honopgeni zing the enul sion either before or after pasteurization or
sterilization, and cooling the honogenate.



" Anot-her process, which is nore effective) conprises prelinminarily
emul si fyi ng an aqueous phase having di ssolved therein the enul sifyi ng agent

(1) and the | ysophosphol i poprotein or |ysophospholipoproteincontaining
material (2) and an oily phase) honogeni zing the enul sion, and addi ng the
protein (3) thereto. The honpbgenizing is preferably carried &®0b{2Q34 ng a
centrifugal honogenizer. Alternatively, an aqueous phase having di ssol ved
therein the emulsifying agent (1) and thg |ysophospholipoprotein or

| ysophosphol i poprotein-containing material (2) and an oily phase can be
enul sified in a nmenbrane enul sifier, followed by addition of the
30i 05i zooz 17 protein (3). If addition of the protein (3) precedes the
addition of _the sophgsphol i poprotein (2 t he | ysophosphol i poprotein (2)
and the pro%%Fﬂp%‘éfngglga%P &d Porftd tﬁ%‘)“%quﬁcé?{B’f?Hré’(lld?%‘[%ﬁ%lan this
order. This Qr?ﬁ; f adgzr t%oglis.not ubstanti al |y, %nflﬁen ed by the
order or th&%ti ngagf adtfi t T3 O RE BEVPRE 2&CFrer efEBE BEARESN the

| ysophosphol i popr.of ei. n ( nd .t he protei i it nd

adsor babi | |'JP§L/9 'I%hlert oilﬂ-’i ﬁ?k\}\gt grr et}%/“beﬁgr?ulrg?ég%gfl% g‘ie)BPrlf\?e\yn c?oﬁa’ltse Used
chiefly as tQ b at [ n LRp apd, in _addition, as
mat eri al fo?égg{rﬁ%g i%r\l}é%?ll e@gﬂnn%g%%‘egf g(rg gtgafa@s,ggofr?gg gcreerﬁé&rr%g% and
mterial 1oyheoadded Londi ot EAM O AWOMh e dhs £AM B RLXA W hdd eSh
cream wi t hout f05|ng its characteristics. It may be so on the market in
the form of syhi pRSdi ese2MuyBEen na thice@BluRG iGNid Wdlg Aataltientay eMperature
condition for storage and distribution. The present invention will now be
illustrated in greatrae gdebaklinwi(Bh nefsar @ee & vyanpl @@ G ati ve
Exanpl es, but it should be understood that the invention is not construed
as being |imited ider einl EXANBLE dite 19% 97 %mnafa iagPnyolnke vas iadded 0. 03%
of Lecitase 10- (produced by NOVO NORDI SK Bi oi ndustry 30/ 05/ 2002 18 Co.
Ltd.; contakErampl®@000f| tUhel odsphosphiole pheecAB) avitnilres stiteirmnig 1 sThe
resulting mxture was incubated at 50C for 4 hours and preserved at 5C. The
conver si on dpcinde| gxdéphodphorppdgrot &ihe lwad ate maokk atswder7. @wtitet er ns of

| ysophosphol i pid content). Using the resulting
IysophosphomingPBVQPﬁacéhﬂﬁiﬁﬂ&§’nﬁﬁéﬁﬁaﬁﬁtaﬁkﬁhd H-ARdtterc A8A% enul si on
was prepared accordin 0 thf follow ng formul ation: Hardened soybean

oi | 22. 09 | KAF &P 1§, IR oPF‘4.%)‘6/§Rﬁ9H'f~r?‘kallk products, total
pomder4.0@&¥s?ﬁhosggoLipogrgt%b?égg taining material 0. 45%5ucrose fatty acid

est er 0. 2%.€Ci t hi ho: @@Pycepol frtartaric acid fatty0. 1%aci d

esterdycerol |actignagied Jatdyna2chdpesldil 19A! 840" kB9 erial, the
agent 0. 5%\t er 49. 15% The | ysop OSphOPIpId content in the emul sion was

0.034% Thepsktaifi l(k)pewdasuahi§oRRRIPHA! iaRORMMRItGENtAIYY e yraseri al )
sucrose fatty acid ester and 3010512002 19 flavori ng agent were dissol ved
in water heategnat 6Q€rwhin®fskirl rdNY theprepace nis agueoysi Peasey

Separately, the hardened soybean oil, mlk fat, coconut oil, lecithin,
gl ycerol diweéghtdabbaedc cacitthd atdyahcodleshevatind glypeeremullsicirate fatty
acid ester were m xed and di ssolved at 60C to prepare an oily phase. The

oi |y phase Takingdedimo mid& qandars Phasens badce helfi dsums ably
prelimnarily enulsified by stirring. The emul si on was honmogeni zed under a
pressure of USBdkgnchP, aBPERt| Pfed &C PHacstdrl 14 PEedSTdd ivh VS %n

ul trahi gh tenperature (UHT) sterilizer nuf gctured by Al fa _Laval Co.),

bga n homogBAPSBa Ctindute m $HRbenid-on BB LRY) dtBe oifi Lo6PRATES. BES fof | oved
by aging in_a refrigerator .for .24 hqurs. ;The.resulting ail-i.n-water type
ermul si on exhf b?F%%mnﬁﬁﬁg‘dﬁ} re?éé‘lefieﬁtn'pr é-p%er%thleesamlé’ﬁ1 q°f Ioca%ngrklgls mslhlg‘wn in
Tabl e 2 bel L o - 1.0= e; .on re pnepared in
t he sane. nafr}léél%é?ggéylgn%Efénggg%lgeﬁ;ce%%é/\?%ﬁ%‘%%ﬁgf%gybﬁggar%rgnﬁt q'no]%[’)lkt'ehe

| ysophosphok i RO Otugid1- 011 81 MoNOn BRL CTatls i1 dh 078%k o P- ¥a%ert 3%, 0. 6%
0.75% 0.95% or 1.3% and adjusting the water content accordingly. The

| ysophosphot kpiid copnd €8hisi B%,her iesphkbidn@ toihad Nt ¥Rt &t dore gmglisilens was
0.006% 0.011% 0.023% 0.046% 0.057% 0.072% and 0.098% respectively.
The qualityflavor and an increased viscosity which is disadvantage



" 301051 2002 20 properties of these enul sions were satisfactory as shown in
Tables 2, 3 and 4. EXAMPLE 9 An oil-in-water type emul sion was prepared
_using the | ysophosphol i poprotein-containing material prepared in Exanple 1
according to the follow ng fornul ati on: Hardened soybean oil 22. 0%al m
kernel oil 19.0%Corn oil 4. 0%ski m m | k 30/05/2002
powder 5. 0%.ysophosphol i poprot ei n-contai ning materi al 0. 75%Bucr ose fatty acid
ester0. 2%.eci t hi n0. 5%3 ycerol diacetyltartaric acid fatty0.2%cid

ester Fl avori ng agent 0. 5%50di um hexanet aphosphat e0. 02%Mt er 47. 83% The

enmul sion had a | ysophospholipid content of 0.057% The skimm |k powder,

| ysophosphol i popr otei ncontaining material, sucrose fatty acid ester, sodium

hexanet a ho e, d flavari ng agent i sso] ved 30/ 05/.2002 21 in
wat er hegte W&Hfge st ?’FlgHgi%to Béhgg‘ ’ant!éaug&?é”b%agé Dparatel y,
t he har dene o] an | m n 0i | n oil,, lec n) .and gl ycer ol
di acetyl targaﬁacé g‘m at f)3|[/)?il)aC|‘%fﬁésger1 S:Ner'l'ot n#%&ljltgﬁld tH Iségl ) &P ate go%/: to

Propare, an Phh¥ebnapey Laandily BNAsGqURS AdUel il QMG P iRee, and
the m xture was prelim nari érruls ie stlrrln N on was
honmogeni zed e r / , riol ed at 142C for 4 seconds
in VTIS (a lLlJIy—IQI'{:is‘:igr| |§§§H%§n8 actu gdggﬂl 1&3) I?gv/zzal Co.), again

honogeni zed under agphreaSUEEe%h mcm/&@%r@m&e%qqlo%& %ﬁ%hﬁsoléeﬂwed by
aging in a refrigerator for 24 hours. The resulting oil-I'n-water ty

emul si on exhbbtéedapplkedky oaxeel ket cReOR@klsis®S AU 13V He &S/ St in

Tabl e 4 bel ow. COVPARATI VE EXAMPLE 1 An oil-in-water type enul sion was
prepared uséagibhewdnysonhiosphel | papr of £i Re e6Mhahakag toRtesé abh Mapared in
Exanple 1 and in addition lactal bumn as other protein according to the
follow ng forifihgélohombigedened wapesead oiell a28 vR%yMllds sf ataukdh ti%dal m
kernel oil 4.0% Lactal bumn 1.5% 30/05/2002 22

Lysophosphot f popeeinri niceatai desgrmmtérnal 0. 60% Sucrose fatty acid ester

Lecithin 0.2%0.5%
Molecular weights of typical proteins are shown

in Table 1 below.

TABLE 1
Protein Molecular Weight
Casein micelles 6.0 x 108
Casein submicelles 2.5 x 10°
Casein monomers:
ag1—Casein 2.3 x 104
B-Casein 2.3 x 104
B-Casein 1.9 x 104
a-Lactalbumin 14,146 (1.4 x 10%)
B-Lactalbumin 18,362 (1.8 x 10%)
Lysophospholipoprotein 1.0 x 107
(egg yolk LDLl)
Lysophospholipoprotein 3.3 x 108

(egg yolk LDLZ)



" @ycerol diacetyltartaric acid fatty . 0.1%acid ester @ycerol lactic acid
fatty acid ester 0.1% Fl avori ng agent Water 0.5% 51. 50% The emul sion had a
'l ysophosphol i pid content of 0.046% The |actal bum n, |ysophospholi poprotein
containing material, sucrose fatty acid ester, and flavorlng agent were

di ssolved in water heated at 60C while stirring to prepare aRO&RR(@002
phase. Separate |y, the hardened rapeseed oil, mlk fat, palmkernel oil,

l ecithin, glycerol diacetyltartaric aC|d fatty acid ester and gl ycerol

| actic aC|d fatty acid ester were m xed 8and di ssol ved at GOC to prepare an
oily phase. The oily phase was added to the aqueous phase, and the m xture
was prelimnarily enulsified by stir ring. The enul sion was honpgeni zed

under a pressure of ﬁg 59Q§@2mo tqﬁhkgﬁngq%%g4§g:£o rétﬁ EOQ%S |n VTIS (a

UHT sterilizer nanu acture onngenlzed under

a pressure f.30,k0/d orit, ggiegstgmﬁ@qekohhﬁﬁﬁdﬁﬁgtaQ%”Qh!” B—

refrigerator for 30/ 24 hours. The resulting oil-in-vater type

emul si on regyﬁnggpaot@ggp?e%mg (e ad exhhpi L edyaarsi q%rcact%llyb -
deteriorated heat shock resistance as shown in Table 7 bel ow. CCNPARATIVE
EXAMPLES 2 fth4i€ lusidd Wat€rié YReceRuhshons ML wepanetd ikhet heysane
manner as in Conparative Exanple 1 except for replacing |actal bumn used as
ot her protetalbvunbns®ed Wakcpseiaht €0 hehal yhddinymt eim ah a@asAld
deconposition product. The resulting emul sions all required an extended
beating ti meohntlishowed podiymieddrzabltyo deieh | or dégdebeahashaok lidesist ance as
shown in Tables 7 and 8 bel ow. Those using sodi um casei nate and a casein
deconposi ti ®hf prbdube heséeespethalrkePpypoekei i twateparengnriodre catl £20C.
COVPARATI VE EXAMPLE 5 An oil-in-water type enul sion was prepared in the
same mannervwaighh E%&ﬁﬂ%???akkkeﬁﬂutbrtPep?%cPﬂghFﬁethan hat of

| ysophospho| | popr ot ej n-cont ai ni ng . mat er with 0.75% of egg yol k as
phospholipob?gtgYﬁOEBﬂFHPﬁﬁHQOHEPéFFSI(éﬁd repl aci ng Iecithin mﬁth 0.130%
of lysolecithin (ly m.content: 449 so.as.to

| ysophosphol i pi d coﬁﬁgngeﬁg 2 e?ﬁgepérﬁﬁlﬁPlgﬁb&V %ﬁﬁﬁﬁ@g éﬁbﬁﬁlng to

the ol lowi ngnlOFRLLALT AL ﬁgﬁ@%&&%t@ 8520, SOYPERN (9id LAl m Ker nel

oil Corn oi rmm powder
denaturation, e.g., 60°C or higher, for several tens of
minutes to several hours. In case where a protein

increases its molecular weight too much to an extent
adversely affecting the taste, it is necessary to grind
the heat treated protein in a grinder, such as a col-
loid mill, to a desired size.

In using sodium caseinate, calcium caseinate,
casein submicelles or a casein submicelle-containing
material, each of which has a smaller molecular weight
than the lysophospholipoprotein (2), it is required
before use that the pH of an aqueous solution contain-
ing one or more of these proteins be reduced to polym-
erize the protein(s) to such an extent that would give

no adverse influence to the taste, or a calcium salt or



" Sucrose fatty acid ester Lysolecithin @ycerol diacetyltartaric acid fatty
acid ester Flavoring agent Sodi um hexanmet aphosphate Water 22.0% 19. 0% 4. 0%
.5.0%0.75%0.2%0.13%0.2%0.5% 0. 02% 48. 2% The | ysolipid content in the
enmul sion was 0.057% The resulting oil-in-water type enul sion was inferior
i'n all ternms of flavor, machining resistance, and heat shock3PK¥/208ace.
Wth respect to flavor, in particular, bitterness peculiar to |ysolecithin
was felt. A |lysophospholipoprotein does got taste bitter probably because
of its structure in which lysolecithin i$ bound to a protein. Therefore,
taste of bitterness is an effective criterion for organol eptic eval uation
for the use of lysolecithin or a | ysophosphol i poprotein. COVPARATI VE
EXAMPLE 6  30/05/2002 25 Conventional standard cream was prepared
accordi ng t® MREES G hylt oPruladith. tRartdenedsdyBeaf odiutionooda | k
fat 19. 0% oconut oil 4. 0%6ki m m | k powder 4. 0%gor bitan fatty acid .
est er 0. 05%chEFBERY T BEKS 4&iEd 2PPREEE BMOE tHi a0 A Rl 6781 s Fa k42 bici d

ester0. 15%-| avorin ent 0. 5%5odi he t aphosphat e0. 19%Mt er 49. 7% The
skim milk p%ﬁd%ﬂ?agugaogé‘ g rat:{iry&negt%, Og%atiﬁ{)ﬁnalﬁ'esf HPKOSHE e, and
flavoring aggg%e\{vgrgﬁgi ssolved in water heated at 60C while stirring to

prepare an agueous se. Separately, the hardened soybean oil, mlk fat,
coconut oil, lecithi Ly cerele tfidtt % 2H L &8 vy FYh jtan f y acid
ester were m xed angﬂgi gsol ve catl%g‘oé t? pr epé‘re Yan mﬁ&%ﬁa?& ée oily

phase was aggsgegee_t ke aguspyspRRgseindhddie BhXhYhHe dvas & idBnarily

emul sified by stirring. The enul si on was honbgeni zed under a pressure of 50

kg/ cn?, st egkkirzamh at 0h42C Mart &r SeGNds rie tVld $t (a8 T phero s 3¢{H5/ 2002
26 ilizer manufactured by Alfa Labval Co.), again honbg enized under a

pressure of aglekgbcnsd 1 wicbrconhed vle0 BER 6 O d Owdd Hoya agHNGdjusk ing
refrigerator for 24 hours. The resulting oil-in-water type emnul sion was
found sadl yakaoki hg iimpfroeeh thexttwseeand natural spread of flavor in the
mout h as shown in Table 8 bel ow EXAMPLE 10 A low fat oil-in-water enul sion
was prepared by usi et A¥sppdogpdogidoniegedireiwiticdntcamibry uraderd sl
prepared in Exanple 1 according to the followi ng fornulation: Hard butter
20. 0% Pal m kePRenest| (2edm rt1se 008 SkEMt niFKePOWARr 15, gycomplex of

0" 2% Loch t hn TS AGIFRENGI 1] UGt y Pt BFPRPFIE G FaTLy o2 actd estor |

Fl avoring aggg%nQ'5%?¥%%%&i@ﬂisé%hm either lysophospholipids or
proteins. The complex is not formed even if a ly-
sophospholipid and a protein exist in a system.

The lysophospholipoprotein (2) is obtained by
treating a phospholipoprotein or & phospheclipoprotein-
containing material, such as egg yolk, whole egg,
butter milk powder, butter milk, soybean protein or
wheat protein, with phospholipase A.

Phospholipase A is an enzyme serving to sever
the linkage connecting the glycerol part and the fatty
acid residue in phospholipid molecules and to replace
the fatty acid residue with a hydroxyl group. Of

phospholipase A species, phospholipase Ao selectively



" The .l ysophosphol i pid content of the emrmulsion was 0.057% The skimmilk
powder) | ysophosphol i poprotein 30105/ 2002 27 containing nmaterial) sucrose
_fatty acid ester, and flavoring agent were dissolved in water heated at 60C
while stirring to prepare an aqueous phase. Separately, the hard butter,

pal mkernel oil stearin, lecithin, and glycerol diacetyltart3¥eSZOQ fatty
acid ester were m xed and di ssolved at 60C to prepare an oily phase. The
oily phase was added to the aqueous phagg, and the m xture was
prelimnarily emulsified by stirring. The enul sion was honpbgeni zed under a
pressure of 50 kg/cnR, sterilized at 142C for 4 seconds in VTIS (a UHT
sterilizer manufactured by Alfa Labval Co.), again honobgeni zed under a
pressure of 50 kg/cpR, and cooled tqo 5C, foll owed By ing in a
refrigerat ofYtSr O hélifs. fate’ r 88aft iNFG iU i At wh ér%%ﬁ&§¥ﬁ&ﬂ%i6ﬁ

exhi bi ted rkedly excell ent physical prqpertjies, a fresh texture) and

hi ghl y onhaftsd B s%?‘létadogf PRPSPE LR it SR SR shBORSPROTab! € 5
bel ow. EXAMPLE 11 An oil-in-water EX?%i§WU|SLO S Qﬁﬁg@ged bgﬁgéLng t he

| ysophosphol'i'B&5 %ot i TR EoHt hi Af Ay CAat &t far ordbar et | apfe ccor di ng

16.0% 30/ 042000 I O TGSk i k. pOWRSr S DUR G S Cesel nat e

1. 5% LysophosRhieliReprotei n-containing material 0.75% Sucrose fatty acid
ester 0.2% Lecithin 0.5% d ycerol diacetyltartaric acid fatty 0.2% acid
ester Flavoring agenthd.p% Sedsymhexaret aphesehatia -0i A% ptk Aditystd ng agent
adequat e anount Water 49.25% The | ysophospholipid content of the enul sion
was 0.057% elhd ssnmdti |dhepomiedn t Sodli b Mgxaaed aphesphaie) eapdcgadi um
caseinate were dissolved in water heated at 60C while stirring to prepare
an aqueous pmasparfheuvdqueoushghase waf adijeust gsiopvosppbll bpoprotetinh t he pH
adj usting agent to aggregate the protein. Thereafter) the
| ysophosphol(i2poppoteinesoriived neagnidtierindl ,etliecbse fianrnpvagiehtestiar) and
fl.avoring agent were dissolved therein. Separately, the hardened soybean
oi |, palmké&eafdlining coriviinceednhi AMPARY ¢gREr din dhgéét yshafkaric
acid fatty acid ester were m xed and di ssolved at, 60 C to prepase an of |y
phase . TheT6Fisfemesse whke tSEMABP306Y 2dafdHdH % ?%1%15%‘%'%%3 pfase, and

the m xture relimnarily enulsified b irrin The enul si on was
honogeni zed r\l%%(sfe&%é p?@ss"ﬁ}?%gSf '50 R@fglnﬂl,’yst%i‘rei ﬁ%ﬁh%g%g@%% Y4 seconds
in VTIS (a sterili z E@Wli t . AL f . I

honogeni zedwg[r%é‘_ercq‘gaaglr égsgure 0 %0%8?%%1%%}’53%@% %g é%:cggg‘a?gmed by
aging in a I.fdy 988 akore Sl b IOUESat THE mBSWithieNd Qded Ns¥AEEEmbY¥PE
enul si on exhi bited markedly excel |l ent physical properties and flavor as
shown in Tablceudr bied omn i EXAVRE cliie afhi phedrgbeampias eprepad gk bydusi ng t he
| ysophosphol i poprot ei n-containing material prepared in Exanple 1 according
to the foll ow nghtomiw aiceri: Hapdened Soybeamat hin@¥tan debed coeenut

oi | 13. 0%Har dened rapeseed oil 3. 0%Bki m m | k _

powder 4. 0% ysEAfEsphat T pblpe o€ e ANC Basaie tmg mediveriat W sttt vde fistty acid

ester0. 2%.eci t hi n0. 5% ycerol diacetyltartaric acid fattyO, 2%aci d
est er G anul &%ke Shda. OIEFGtow?. gpnditions of the machine for

acquiring prescribed stiffness enough to handle.
Further, when whipped cream is spread on cake or shaped
into cake decorations, such as flowers, by means of a
coating machine, a topping machine, etc., cases
sometimes occur in which the cream becomes harder and
less workable with time due to the impact from the

machine. Such being the case, the cream is recognized



" 30/ 05/2002 30 Dextrin 2.0% Condensed mil k 6.0% Fl avori ng agent 0.5% Guar
gum 0. 05% Wat er 56. 8% The | ysophospholipid content of the enul sion was

, 0.057% The skimm |k powder, |ysophospholi poproteincontaining material,
sucrose fatty acid ester) granu | ated sugar, dextrin, condensed ml k)

fl avoring agent, glucose, and guar gum were dissolved in wat 80/¢R/2082 at
60C while stirring to prepare an aqueous phase. Separately, the hardened
soybean oil, hardened coconut oil, hardgped rapeseed oil, lecithin, and

gl ycerol diacetyltartaric acid fatty acid ester were m xed and di ssol ved at
60C to prepare an oily phase. The oily phase was added to the aqueous
phase, and the m xture was prelimnarily emulsified by stirring. The
emul si on was honogeni zed under a pressure of 50 kg/cnR, sterilized at 1.42C
for 4 secorfds have/mM® [ amrTiBiRE| FPSeFLARABf actured by Alfa Labval Co.))
agai n honogeni zed under a Rressure of .50 kg/cn®, and cooled to 5C followed
by aging in a refrifyePaPsp ?6Fp93rﬂBEF§.P$§e§§iPﬁiﬁR&nQQS%ﬁﬁﬁgeﬁﬁnsion was
beaten to an oO\l/errun]é 30I05£200g.31ﬁéher§in fter defined) of 130%to give
whi pped cr e YYHe FREUFPPRGBPREF AN Gt &F ?ﬁgé'emusion exhi bi ted markedly

| I ent physi cal [ d.fl h .in Table 5 | Qw.
ConpaRATI VE ExapL e Aot e BE e r Y PoaBRas iR skBakBYsFap Pl (ne
same ”a““erqé"‘su's%aEX?E‘Qp'cFegerﬁ?i%ee‘ﬁ 9% O B r@m&{}ﬁt. of th

| ysophosphol i poprot ei n-contai ning material and replacing Igcf?h}ﬁ—vjth
0.130% of 1y50h&ebhBiiN diy/SBLAM €ONLeRl'e 44 %.sSQ aRe hOuTLVE thGeSaNE

| ysophosphol i'pid content as in the fornmulation of Exanple 9, according to
the fol |l ow lrbgsc_ﬁﬁQﬁHEbWo!lqrﬁqﬂ'lacﬁg@@ﬁd (POY bean pQid 22 HYFR! Wsker ngh an

0i 1 19. 0% Corn oil 4. 0%ki m m |k powder5. 0%bucrose fatty acid

ester0. 2% y=pb eaitt i N0013%E yeer ol. 104 acetylitiar p aeife rach Oy f at.toD. 2¥aci d
ester Fl avori ng agent 0. 5%50di um hexanet aphosphat ed. 02%Mt er 48. 95% The

| ysol i pi d cortent im themenvlfsitdre wassophospholipid portion there~

of, based on the total oil-in-water type emulsion.

Assuming that the conversion from a phospholi-
poprotein to a lysophospholipoprotein is 75%, the above
preferred and still preferred ranges correspond to 0.07
to 1.3%, and 0.27 to 1.0%, respectively, of egg yolk
based on the total oil—-in—-water type emulsion. The
amount of enzymatically treated egg yolk to be used
varies depending on the conversion to the lysophospho-
lipoprotein (2).

If the amount of the lysophospholipoprotein
used is less than 0.005% in terms of the lysophospholi-
pid portion, the oil-in-water type emulsion has insuf-
ficient machining resistance and heat shock resistance
and tends to fail to exhibit an enhanced fresh texture
of fresh cream and natural spreadability of the flavor

in the mouth, which are characteristic of the o0il-in-



30/ 05/ 2002 32 0.057% The resulting oil-in-water type emul sion was inferior
in all terns of flavor, machining resistance, and heat shock resistance as
.shown in Table 8 below. Wth respect to flavor, in particular, bitterness
peculiar to lysolecithin was felt. EXAMPLE 13 An oil-in-water type enul sion
was prepared by using the |ysophospholipoprotein-containing nd@@5/2002
prepared in Exanple 1 according to the followi ng fornul ati on: Hardened
soybean oil 22. 0%al m kernel oil 19. 0%Cornj9il 4. 0%8ki m m | k

powder 5. 0%.ysophosphol i popr ot ei n-cont ai ni ng material 0. 75%Bucrose fatty acid
ester0. 2%.eci t hi n0. 5%3 ycerol diacetyltartaric acid fatty0.2%cid
esterFIavoring agent 0. 5%5odi um hexanet aphosphat e0. 02%Mt er 47. 83% The skim
m | k powder

h hol t 30/ .05/ 2002 3 t ai ni terial
cucr oo 1t 19 HE A eet B B haX o BT AL o. | B | S0P ho® Sgen

wer e di ssol wat.er ted at 60C whi | tlrrlng t reparg an_ aqueous
phase. Sepa%gteﬂ9"“¥ﬁé q} éﬂgﬁasof%génu%?ﬁ,%5§Fﬁgﬁerngfp0|ﬁ Eot RS oil,

I t hi I t ' t d
e e DR S L T e H R S
t he aqueoustggqgetoa@ggJy%rggdéyéaﬂwwﬁgye%iﬁgnarlIy enuI5|f|ed by

stirring. The enulsion was sterilized at 142C for 4 seconds in VTIS (a UHT

sterilizer nanufactqm@dI@bgvgﬁgi@pvgg eRkzaq Jobnd soRdNiidoad) L Sigirogeni zer

(manufactured by Alfa Labval Co.), and ¢ The resulting oil-in-water type

emul si on dr gphet sshaymgreed ep@rkpbly sl bapbPesisea net ivaal Yo exerél ent
physi cal properties shown in Table 6 below. Co.)) honogC arificator ool ed

to 5C. conpriageitb f atf anitle exhitx t ed fandy £ b avers misa EXAYRIdhd i Ae aihdi n-wat er
type enul sion was prepared by using the |ysophospholi poprotein-containing
mat eri al prépyaredt hankedaampisel aatterdicnptershen ot bowheg totml |afi on:
Har dened soybean oil 22.0% Pal m kernel oil 19.0% 30/05/2002 34

rhosphatidylcholine and phosphatidylethanolamine before

conversion. The conversion of the lysophospholipopro-

tein (2) is preferably 10% or higher, still preferably

40 to 60%, and particularly preferably 60 to 90%. The

higher the conversion, the more the lysophospholipopro-

tein can be saved.

Phospholipoproteins of milk are contained in
fresh cream (45% fat) in a proportion of about 0.7%,
which corresponds to about 0.2 to 0.3% in terms of

phospholipids, and the lysophospholipids in the phos-

pholipids amount to only 0.8% (see Milk Sogo Jiten,

Asakura Shoten).

The above content corresponds to only about
0.002% based on fresh cream (45% fat). That is to say
fresh cream does not contain a substantial amount of
lysophospholipoproteins enough to influence the quali-

ty.



Corn oil 4.0% Lysophosphol i poprotei n-containing material 0.75% Sucrose
fatty acid ester 0.2% Lecithin 0.5% G ycerol diacetyltartaric acid fatty
., 0.2% aci d ester Flavoring agent 0.5% Sodi um hexanet aphosphate 0. 02% Wt er
32. 83% Aqueous Sol ution of Skim M|k Powder: Skimm |k powder 5.0% Wat er
15. 0% The | ysophosphol i popr ot ei n-cont ai ni ng material, sucrosé0fGa/f2P0aci d
ester, sodi um hexanet aphosphate, and fl avoring agent were dissolved in
wat er heated at 60C while stirring to p{fpare an aqueous phase. Separately,
t he hardened soybean oil, pal mkernel oi1, corn oil, lecithin) and glycerol
diacetyltartaric acid fatty acid ester were m xed and di ssolved at 60C to
prepare an oily phase. The oily phase was added to the aqueous phase, and

the m xture was preljmnari| mul sified by, stirrin The enmul si on was
sterilized at 142C 15‘ re fakkoesc‘}/ oés”?“??’i?ﬁes”(a(%l—isr ’é’%‘égpl C#8r PRaftifestt ured by
Al fa Labval ;Co. nogen| i rane enulsifier equipped wth a
hydr ophi | i clggr%%rgggrg%%rla%e hg\%iqlnggh%gﬁgg?ﬁgafp?@ LI BRREOEF IR o?gb. 5 ~.m
(produced b ga : There r, skim m | k. powder
Saueous. sol WP aa nas BEaR sy ol et dy RASTRRG (e« 4R

resul ting okhnkBiNaher maRE @MW sion conprised fat droplets having a

remar kably uni form size and exhi bited markedly excel |l ent physi cal

properties and flaveheapnthMs 1l ot & £ el OW. i Jabberdn: d
Exanpl e- 1Exanpl e- 2Exanpl e- 3Lysophrbosphol ilpop(reiot)évi :H? c%-nt al II:li ngyrrléfq'gri al 0.4

50. 0 7 50.i% ysapbasphdld podd. G 340.08,0 60. t8rhslieAt the total
shockbef oreaft erbeforeafterbeforeafter” Viscosity ( ¢ P

) 17025041 066835065602 poBe® tte iinsng ric iusez O0"tlhe Q8 fé a HEDGHIsHBS 46" "
Overrun (~1381181098611994"

Shapabi | i t y§dpdpoodredi wsgoodgoadupaedS nigitth el H7E8I0804901 RSt £ hess of
whi pped cream Cg) 'After beating test 64 110 88" Heat shock

resi st ancegbddnelrartedrutheVietiadi mg dgi-Hadroe gootmesdiwimgiood:  Wat er
ret enti ongoodgoodgood' * Freshnessgoodmnedi unmedi unt'’ Spreadability in the
mout hgoodnedi unmedi dRifot& Y JH4§E MBSt Foiine dF Bsddi AR WPV @s@ e O O N
Tabl e 3 Exanpl e- 4Ex |.e- 5SExanpl e- 6Lysophosphol i popr gt ei n- cant ai ni ng

mat eri al 0. ggr.npgﬁfa9%g&}§ophrbs 51 i*pi (?(5‘2 62 30° 'C‘)Qt 601015e¢ gy kind

S et o SR T Pal L AU A g L BERRLL sk g gipnngr

gﬁapaal?ir '[ ;géggéﬁgg%ggﬁéd@éégéé‘ggh%p?%i tciraelaénG?E%%Eng%ZGSlaSttilSi‘ﬁ‘ancetsosr%f

whi pped crepRyé@ta'l Abrehel@alisng test 54 55 _ ~.

It is preferred, however, to use one or more

emulsifying agents that inhibit formation of clusters.
Examples of such emulsifying agents are lecithin,
glycerol diacetyltartaric acid fatty acid esters,
glycerol citric acid fatty acid esters, glycerol succi-
nic acid fatty acid esters, sucrose fatty acid esters,
polyglycerol fatty acid esters, glycerol lactic acid
fatty acid esters, and polyoxyethylene sorbitan fatty
acid esters.

The lecithin may be any of vegetable lecithin,

egg yolk lecithin, fractionated lecithin, hydrogenated
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| 56 4Heat shock resi stancegoodgoodgood' 6l achining resistancegoodgoodgood
Wat er retentiongoodgoodgood' ' Freshnessgoodgoodgood"' Spreadability in the

‘nmout hgoodgoodgoodTot al j udgenent goodgoodgood w WO O NOON Tabla 4

Exanpl e- 7Exanpl e- 8Exanpl e- 9Lysophosphol i popr ot ei n-contai ning material 0. 9
51. 3 00.7 5Lysophospholipidd. 0 ? 20. 0 9 80.0 57Heat 30/05/2002
shockbef oreaft erbeforeafterbeforeafter” Viscosity ( ¢ p

) 1001501001501001 502" Beat i ng t i nme2;,10"1" 15"2" 18"1" 15"2' 15"1' 20""
Overrun C-~

. 145] 311451 37132107Shapabi | i t ygoodgoodnedi ungoodgoodgood5' I ni ti al 5260995560
73Stiffness of whipped cream Cg) " After beating test 44 36 72" Heat shock
resi st ancegoodgoodgood” Machi ni ng resi stancenmedi unmedi ungoode' Wat er
retentionm&ﬁQHﬁﬁ%ﬂunﬁ@é@matFﬂééﬁﬁbs§QGQ&@6@@€006301Sb#éad&hﬂii@Wﬁr1the
nout hgoodgoodgoodTot al | udgenent medj unmedi ungood w WO "o NOON Table 5
Exanple-10E@ﬂﬁﬂkﬁﬁhk&aéﬁﬁﬁé9ﬁzﬂf§bﬁﬁﬁgbholHgﬁbr%@bYﬁlﬁﬁﬁfﬁinﬁﬁ&ty
material 0.7 50,7 50.7 55¥sophospg§Li£id9.0 5 70.0 570.Q 57Heat i

shockbef or & 1 &r BEFEFEart BF bBPor daf bt e IVASc g £5¢ t19%0282464801401902"
Beat i ng tinme2' 55"1' .36"2" 05"1' Q§"2' 05" 1 0%?" Uverr.un
G‘~14410812§&U§%§§Tﬁ§Ldes aving a degree of polymerization of 3
Shapability ' 0 dgoodg ' |.pni.t.j,al.§8925 645ti ff ness of

whi pped crégﬁgﬁgﬁﬂﬁyggféggﬁgagﬁng ?ggﬁoggaéb L)§5§'% E§§?§s§§éK

resi stancegoodgoodgmpda, Mhehiping seshet aaoeqaodggedaandy Nealelin

retentionnedi ungoodgood' " Fr eshnessgoodgoodgoo Spreadability in the
mout hgoodgagdagndlot ab ¢ | sdgersnteoadanadgondi Me We 9t Q1NoQ 10 iN-water

type emulsion.

The content of fats and oils in the oil-in-
water type emulsion of the invention is preferably 15
to 75%. If it is less than 15%, the emulsion tends to
fail to froth sufficiently or the resulting whipped
cream tends to have unsatisfactory shape retention. 1If
it exceeds 75%, on the other hand, the emulsion has too
high a viscosity for preparation.

The fats and oils which can be used in the
invention are not particularly limited. Preferred fats
and o0ils include naturally-occurring animal or veget-
able fats and oils, synthetic triglycerides, processed
fats and oils obtained by subjecting the above-—-de-
scribed fats and oils to hydrogenation, isomerization,
interesterification, fractionation, or the like treat-
ment, and mixtures of two or more thereof. Those
having a solid fat content (SFC) of 40 to 85 at 5°C and

an ascending melting point of 20 to 40°C are particu-
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retenti onned] oarredj um. ' Ereshnes rneed i .unpqor'’ eadabi ity in
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emulsion of the invention contains the emnmulsifying
agent (1) (where the emulsifying agent is water—-solu-
ble), the lysophospholipoprotein (2), and the protein
(3) whose apparent molecular weight is larger than that
of component (2). If desired, the aqueous phase may
contain sugars, such as sucrose, fructose, glucose,
lactose, maltose, starch syrup, and sugar alcohol;
stabilizers, such as guar gum, xantham gum, tamarind
seed gum, carrageenan, alginates, furcellaran, locust
bean gum, pectin, curdlan, starch, processed starch,
crystalline cellulose, gelatin, dextrin, agar, and
dextran; colorants, perfumes, chocolate, cocoa, cacao
mass, fruit juice, jam, and the like.

The process for preparing the oil-in-water type

emulsion of the invention will then be described below.
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QU OONOON 30/05/2002 43 Note: 1) Viscosity: Measured with a

vi sconeter RION VT-04 Model. 2) Beating Tine: The tine required for 600 m
of creamto reach the optinmum foanmed condition by beating in a verti cal

m xer at 700 rpm 3) Overrun: A percent increase in volune cal cul ated
according to equation: [(Wight of a given volunme of creanm) 308212 of a
gi ven vol une of whi pped creanm)]/ (Wi ght of a given volune of whipped crean)
X 100 4) Shapability: Workability in shag ng whi pped creamto make 50
flowers. 5) Stiffness of whipped cream Stiffness of cream beaten until the
optimum foamed condition is reached, neasured with Fudo Rheoneter equi pped
with an adapter for measuring curd. 6) Beater test: Substitutional test for

eval uati on of machi i stance. ter bei | ef t t stand at ,15C for 1
hour, whi pped cream rJIllhsegsot]i ]e’H"i”?‘nt%r e b%’&‘t‘g? %’P ?Fne REniMIAPEPEBD for 1

mnute and the |ffn Q/ 05 ured. Whi pped cream
show ng too i gcl?'n % énSG'[If 3ﬁe gei%n r{g F woulsd1 e‘”ﬁ%r &Enet HRCBE] ng

t d I I t b
St 1 nto machsery SRR AREAR Bhe ﬁé*”%v&ﬁ*?“ o L R 500 8w the
stiffness Irbrioft%ltr@sm S kaekidg it ShaRe {850t (99 and ofadlo GABEE' Cial

val ue. 7) Héat shock resistance: The ‘degree of chanhge in condition when

creamis al ltoMedehQ18t3YA A 2pEnkori & wb'QUé%-—fs%h'dB/!E‘éj) byn@Qolimggta 5C and
then beaten, totally evaluated fromviscosity, beating tine) overrun, and

stiffness. &)mwchlanim esd sddiceas Bvas tigb edi ze pnahidieaspe b taRESand

nmeasured in the beater test, graded as follows. Good ... 50 to 100 Medi um
30 to 5@n ari lPpliosd50oRpOlsing ltees enhdrns i3F iog myent han) 15@n9) Water

retention: The degree of water separation when flowers forned of whipped

cream are aldapwedvherst dheé iemwel sihforimst ageset iat R0C faorut?lle hoand, 10)

Freshness: Freshness felt in the nouth. 11) Spreadability in the nouth:

Feel i ng of iidstddmidircbusadel $inesi Autheafolt perfume at about 45 to

75°C, homogenizing the emulsion either before or after
pasteurization or sterilization, and cooling the homo-
genate.

Another process, which is more effective, com-
prises preliminarily emulsifying an aqueous phase
having dissolved therein the emulsifying agent (1) and
the lysophospholipoprotein or 1lysophospholipoprotein-
containing material (2) and an oily phase, homogenizing
the emulsion, and adding the protein (3) thereto.

The homogenizing is preferably carried out by
using a centrifugal homogenizer.

Alternatively, an aqueous phase having dis-—
solved therein the emulsifying agent (1) and the ly-
sophospholipoprotein or lysophospholipoprotein—-contain-
ing material (2) and an o0ily phase can be emulsified in

a membrane emulsifier, followed by addition of the



45 WHAT IS CLAIMED IS: 1. An oil-in-water type enul sion conprising: (1) an
emul si fying agent, (2) a |ysophospholi poprotein, and 30/05/2002 (3) casein
mcelles or a casein mcelle-containing material having a | arger nol ecul ar
meight than the protein as conponent (2). 2. An oil-in-water type emul sion
conprising: (1) an enulsifying agent, (2) a |ysophosphol i popB&{@9/2002~ a
phosphol i poprotein, and (3) casein mcelles or a casein mcelle- containing
material having a |arger nolecular weight than the proteins as conponents

(2) and (2~. 3. The oil-in-water type enuIS|on according to claim1l or 2,
wherein said | ysophosphol i poprotein as conponent (2) is of whole egg origin
or of egg yolk origin. 4. The oil-in-water type enul sion according to claim

1 or 2, mherein said I%aophospholipoprotein as conponent (2) is of mlk
origin. 5. MRPLTIRI 2 hat er type enul sion according to claim1 or 2,

wherein said Iysopho hol.i.p protei conponent ﬁ% has a eonv si on of
10% or higher 6. An g.Fddﬁ ?ygg %Y Bh ¢ rpﬁqﬁf ?é

enul sifying a % Lion 4@139£05610 pﬁzgpﬁﬁéégﬁﬁp Oholigggrot@hn g%r¥€ole

egg origin or egg yol k- ori gi’n, or a I 'poprot’ei h of

origin, and { u?%ar&véﬁgiﬁ?ﬁmg ot Na1y thieq Profeei arééem?g%r)en&rg) q-having a

| arger nol ec an the protein as conponent

oi | -i n-wat er ézytp@demité' gﬁecgmrf' NG (ddt a@rsgyé%whngh@ge@trde@) a
Iysophospholipoprotein o] egg origin or of egg yolk origin, or a
This order of adsorption is not substantially in-
fluenced by the order or the timing of addition owing
to the differences between the 1lysophospholipoprotein
(2) and the protein (3) in mobility and adsorbability.

The oil-in-water type emulsion of the invention
is used chiefly as cream to be beaten into whipped
cream and, in addition, as material for confectioner-—
ies, material for dishes, coffee creamer, and material
to be added to ice cream or dough. It can be mixed
with fresh cream without 1losing its characteristics.
It may be sold on the market in the form of whipped
cream under a freezing, chilling or ambient temperature
condition for storage and distribution.

The present invention will now be illustrated
in greater detail with reference to Examples and Com-—
parative Examples, but it should be understood that the
invention is not construed as being limited thereto.

EXAMPLE 1
To 99.97% of egg yolk was added 0.03% of

®
Lecitase 10-L (produced by NOVO NORDISK Bioindustry



" | ysophosphol i poprotein of milk origin, (2~ a phospholipoprotein, and (3) a
protein other than the proteins as conponents (2) and (2~, having a |arger
, ‘ol ecul ar wei ght than the proteins as conmponents (2) and (2~. 8. The

oil-in-water type enulsion according to claim6 or 7, wherein said
l-'ysophosphol i poprotei n as conponent (2) has a conversion of 309@%R208ZQgher .
9. An oil-in-water type enulsion conprising: (1) an emul sifying agent, (2)

a | ysophosphol i poprotein having a conversion of 10% or higher, and (3) a
protein other than the protein as conpoﬁ nt (2), having a | arger nol ecul ar
wei ght than the protein as conponent (2). 10. An oil-in-water type enul sion
conprising: (1) an enulsifying agent, (2) a | ysophospholi poprotein having a
conversion of,_10% or, hi .. (2~ Qﬂﬁﬁgh i, DOprQt ek n, (3)..a protein
ot her than té%'pr%?grhsgggtgﬁkég'eﬁts ( )PQA@P(ég,%h§5P%§qé %ﬁf@erz)
mol ecular viefghl et 0p0:ERRLR" ObBlN% 623 13AMRORANR: ie2hvedd b at e SU LS/ 2002
47 11. An oil-in-water type emulsion conprising: (1) an emulsifying agent,
(2) a I'ysophgspBok,pORT @iy, A dridsdArdal Rumsnchavipng begn, frevd,pusly
subjected to heat treatnment in an aqueous solution to polynerize so as to
have a substant takl ¥ ylsap®@'s penanprdid ecWad el gnt (bbants#.¢% in
| ysophosphol i poprotein as conponent (2). 12. An oil-in-water type emnul sion
conpri sing: {dpmancenilysioipiongphrgatid (ntedysophusphgl ithepraisimn- (2~ a
phosphol i poprotein, and (3) |actal bum n having been previously subjected to
heat treatnehhgi hyaophquehus ipolpubiten nt-@ opdlainEmigz eate raie 1t,0 dravei -
substantially | arger apparent

in-water type emulsion was prepared according to the

following formulation:

Hardened soybean oil 22.0%
Milk fat 19.0%
Coconut o0il 4.0%
Skim milk powder 4.0%

Lysophospholipoprotein—containing material 0.45%

Sucrose fatty acid ester 0.2%

Lecithin 0.5%

Glycerol diacetyltartaric acid fatty 0.1%

acid ester

Glycerol lactic acid fatty acid ester 0.1%

Flavoring agent 0.5%

Water 49.15%

The lysophospholipid content in the emulsion was
0.034%.
The skim milk powder, lysophospholipoprotein-

containing material, sucrose fatty acid ester and



nol ecul ar wei ght than said | ysophosphol i poprotein as conponent (2). 13. An

oil-in-water type emul sion conprising: (1) an enulsifying agent, (2) a

| ysophosphol i poprotein, and (3) at |east one nenber sel ected from sodi um

casei nate, cal cium caseinate, casein submcelles, and a casein

submi cel | e-contai ning material each of which has been previ o38/§5/2002

pol yneri zed by reducing the pH of its aqueous solution so as to have a

substantially | arger apparent nDIecuIar]@E|ght t han said

| ysophosphol i poprotein as conponent (2). "14. An oil-in-water type emnul sion

conprising: (1) an emulsifying agent, (2) a |ysophospholipoprotein, (2~ a

phosphol i poprotein, and 30/ 05/ 2002 48 (3) at |east one nenber sel ected

from sodiu c c {£sq CASE b LI,e casein
M £856L DA aﬁagk WRCARAI AP o CAR YD HDHEERLLES: Ak @

submi cel | e-cont al ni erial eac een preV|ous y

pol ymeri Ze‘jwtt?i/}éeg'ﬂ?&«?@nkh‘%op'ﬁﬁpdﬂé @rﬂ“&&’ﬁ'éﬁ@' Bhhga . 50 @hdhdave a

substantially | arger apparent "nol'ecul ar wei ght than sai

| ysophospho} { popi,@t %&@&&@”@99@@%n<@1115m11ﬂe pad-l eov,vah@rt type, emul sion
according to any one of claiml, 2, 6, 7, 9, 11, 12, 13 or 14, wherein

said oi | -in;¥atehihypeg epuksban dﬁa&\etpm%&re@am &61dThiea@t& ot er type
emul sion according to any one of claim1, 6, 9, 11 or 13, wherein said

oi | -in-wat e¢stypeartulgsiyerrbas lactwand sfdteg stidcktsteri wewkei ofixsad d
enul si fying agent as conponent (1), said |ysophospholi poprotein as
conponent (2hdaddssaileepr citei B0AE conpuonepdrd 3hnarcd ladspindee. ontThe he
surface of fat droplets in this order. 17. The oil-in-water type emnul sion
accor di ng toiany rivees of welsaiad @ed7 tol0tha2 agrueioly s whdegien sand dille i n-wat er
type emul sion has an enulsified structure in which said enulsifying agent
as conponenBi¥tiyresypg Pﬁ@dﬁﬂd@@ﬁ@ﬁﬁmﬁﬁ%ﬁ%ﬂfﬂ%%dbbh6§bH6PF§opr6?&1n as
conponents (2) and (2~, and said protein as conponent (3) are adsprbed onto
t he surfacee%$l?é9ndwﬁﬁlEP@OEﬁnﬂﬁﬁg 9Pder. 21Tk SHTEc &fs Kok g ffuci ng an

| - t t I d f 9, 11 and
15 compri si BE* ¥Eilg%‘§p§a't°%‘13% €1 Bt TooahaPerryi vE S CaRpodibadn
fom al ning ﬁf‘% %'rfaié'u'}% ) aé %{‘Pﬁ%?t méﬂth%@u%%db Alfa
ysophosphol'i opro 8rnoas co E onogeni zi ng the el si'on, and

then addi ngrg9i,d REQLEI N a?gsafgrr@m%éeﬁ:}i)z d&® hh%ép@g%wsesure?’glioa 2002
49 19. The process according to claim18, wherein honogenizing is carried
out by nmeansookgacadnt rifdigaboheaogeniz®e, followed by aging in a
refrigerator for 24 hours. The resulting oil-in-water
type emulsion exhibited markedly excellent properties

and flavor as shown in Table 2 below.

EXAMPLES 2 TO 8

Oil-in-water type emulsions were prepared in
the same manner as in Example 1 except for changing the
amount of the lysophospholipoprotein-containing materi-
al to 0.075%, 0.15%, 0.3%, 0.6%, 0.75%, 0.85% or 1.3%
and adjusting the water content accordingly. The
lysophospholipid content in the resulting oil-in-water
type emulsions was 0.006%, 0.011%, 0.023%, 0.048%,

0.057%, 0.072%, and 0.098%, respectively. The quality



* 20., A process for producing an oil-in-water type emulsion as claimed in any
one of claims 1, 6, 9, 11 and 13 conprising the steps of: emlsifying a

. -Conposition containing said emulsifying agent as conponent (1) and said
| ysophosphol i poprotein as conponent (2) by nmeans of a nmenbrane enulsifier,
and then adding said protein as conponent (3) thereto. 30/05/2002
. ANL?. A3, . A. AR ANy. AR A9. A. A?. A e. Ae. AUy. A. AR A. A@ Af e. Ay. A. A. A h. A9. A2
A AR A A2 AU, .A h A . ATA.A. Ahe 9. A{ *A pl;
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The emulsion had a lysophospholipid content of

0.057%.
The skim milk powder, lysophospholipoprotein-
containing material, sucrose fatty acid ester, sodium

hexametaphosphate, and flavoring agent were dissolved
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in water heated at 60°C while stirring to prepare an
agquecous phase. Separately, the hardened soybean oil,
palm kernel oil, corn oil, lecithin, and glycerol
diacetyltartaric acid fatty acid ester were mixed and
dissolved at 60°C to prepare an oily phase. The oily
phase was added to the aqueous phase, and the mixture
was preliminarily emulsified by stirring. The emulsion
was homogenized under a pressure of 50 kg/cmz, steril-
ized at 142°C for 4 seconds in VTIS (a UHT sterilizer
manufactured by Alfa Laval Co.), again homogenized
under a pressure of 50 kg/cmz, and cooled to 5°C,
followed by aging in a refrigerator for 24 hours. The
resulting oil—-in-water type emulsion exhibited markedly
excellent properties and flavor as shown in Table 4

below.

COMPARATIVE EXAMPLE 1

An oil-in-water type emulsion was prepared
using the lysophospholipoprotein—-containing material
prepared in Example 1 and in addition lactalbumin as

other protein according to the following formulation:

Hardened rapeseed oil 28.0%
Milk fat 13.0%
Palm kernel oil 4.0%

Lactalbumin 1.5%
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were mixed and dissolved at 60°C to prepare an oily
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phase. The oily phase was added to the aqueous phase,

and the mixture was preliminarily emulsified by stir-—

ring. The emulsion was homogenized under a pressure of

50 kg/cmz, sterilized at 142°C for 4 seconds in VTIS (a

UHT sterilizer manufactured by Alfa Labval Co.), again
2

homogenized under a pressure of 50 kg/cm“, and cooled

to 5°C, followed by aging in a refrigerator for
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24 hours. The resulting ocil-in-water type emulsion
required a long beating time and exhibited considerably
deteriorated heat shock resistance as shown in Table 7

below.

COMPARATIVE EXAMPLES 2 TO 4

Oil—in;water type emulsions were prepared in the
same manner as in Comparative Example 1 except for
replacing lactalbumin used as other protein with sodium
caseinate, total milk protein or a casein decomposition
product. The resulting emulsions all required an
extended beating time and showed considerably deteri-
orated heat shock resistance as shown in Tables 7 and 8
below. Those using sodium caseinate and a casein
decomposition product were especially poor in water
retention at 20°C.

COMPARATIVE EXAMPLE 5

An oil-in—-water type emulsion was prepared in
the same manner as in Example 9, except for replacing
the lysophospholipoprotein—-containing material with
0.75% of egg yolk as phospholipoprotein-containing
material and replacing lecithin with 0.130% of lysole-
cithin (lyso form content: 44%) so as to give the same
lysophospholipid content as in the formulation of

Example 9, according to the following formulation:
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4.0%
Skim milk powder 5.0%
Egg yolk 0.75%
Sucrose fatty acid ester 0.2%
Lysolecithin 0.13%
Glycerol diacetyltartaric acid fatty 0.2%
acid ester
Flavoring agent 0.5%
Sodium hexametaphosphate . 0.02%
Water 48.2%

The 1lysolipid content in the emulsion was
0.057%.

The resulting oil—-in-water type emulsion was
inferior in all terms of flavor, machining resistance,
and heat shock resistance. With respect to flavor, in
particular, bitterness peculiar to lysolecithin was
felt. A lysophospholipoprotein does not taste bitter
probably because of its structure in which lysolecithin
is bound to a protein. Therefore, taste of bitterness
is an effective criterion for organoleptic evaluation
for the use of lysolecithin or a lysophospholipopro—
tein.

COMPARATIVE EXAMPLE 6
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Conventional standard cream was prepared ac-—

cording to the following formulation.

Hardened soybean oil 22.0%
Milk fat 19.0%
Coconut oil 4.0%
Skim milk powder 4.0%
Sorbitan fatty acid ester 0.05%
Sucrose fatty acid ester 0.3%
Lecithin 0.2%
Glycerol fatty acid ester 0.15%
Flavoring agent 0.5%
Sodium hexametaphosphate 0.1%
Water 49.7%

The skim milk powder, sucrose fatty acid ester,
sodium hexametaphosphate, and flavoring agent were
dissolved in water heated at 60°C while stirring to
prepare an aqueous phase. Separately, the hardened
soybean o0il, milk fat, coconut o0il, lecithin, glycerol
fatty acid ester, and sorbitan fatty acid ester were
mixed and dissolved at 60°C to prepare an oily phase.
The oily phase was added to the aqueous phase, and the
mixture was preliminarily emulsified by stirring. The

2

emulsion was homogenized under a pressure of 50 kg/cm?,

sterilized at 142°C for 4 seconds in VTIS (a UHT ster-
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ilizer manufactured by Alfa Labval Co.), again homog-
enized under a pressure of 50 kg/cmz, and cooled to
5°C, followed by aging in a refrigerator for 24 hours.
The resulting oil-in-water type emulsion was found
sadly lacking in fresh texture and natural spread of

flavor in the mouth as shown in Table 8 below.

EXAMPLE 10

A low fat oil-in-water emulsion was prepared by
using the lysophospholipoprotein—-containing material

prepared in Example 1 according to the following formu-—

lation:
Hard butter 20.0%
Palm kernel o0il stearin 5.0%
Skim milk powder 5.0%

Lysophospholipoprotein-containing material 0.75%

Sucrose fatty acid ester 0.2%

Lecithin 0.5%

Glycerol diacetyltartaric acid fatty 0.2%

acid ester

Flavoring agent 0.5%

Water 67.85%

The lysophospholipid content of the emulsion
was 0.057%.

The skim milk powder, lysophospholipoprotein-
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containing material, sucrose fatty acid ester, and
flavoring agent were dissolved in water heated at 60°C
while stirring to prepare an aqueous phase. Separate-
ly, the hard butter, palm kernel o0il stearin, lecithin,
and glycerol diacetyltartaric acid fatty acid ester
were mixed and dissolved at 60°C to prepare an oily
phase. The oily phase was added to the agueous phase,
and the mixture was preliminarily emulsified by stir-
ring. The emulsion was homogenized under a pressure of
50 kg/cmz, sterilized at 142°C for 4 seconds in VTIS (a
UHT sterilizer manufactured by Alfa Labval Co.), again
homogenized under a pressure of 50 kg/cmz, and cooled
to 5°C, followed by aging in a refrigerator for
24 hours. The resulting oil-in-water type emulsion
exhibited markedly excellent physical properties, a
fresh texture, and highly enhanced natural spread of
flavor in the mouth as shown in Table 5 below.

EXAMPLE 11

An oil—-in—-water type emulsion was prepared by
using the lysophospholipoprotein-containing material
prepared in Example 1 according to the following formu-

lation:

Hardened soybean oil 22.0%

Palm kernel oil 19.0%
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Corn oil 4.,0%
Skim milk powder 2.0%
Sodium caseinate 1.5%

Lysophospholipoprotein-containing material 0.75%

Sucrose fatty acid ester 0.2%

Lecithin 0.5%

Glycerol diacetyltartaric acid fatty 0.2%

acid ester

Flavoring agent 0.5%

Sodium hexametaphosphate 0.1%

pPH Adjusting agent adequate amount

Water 49.25%

The lysophospholipid content of the emulsion
was 0.057%.

The skim milk powder, sodium hexametaphosphate,
and sodium caseinate were dissolved in water heated at
80°C while stirring to prepare an agueous phase. The
aqueous phase was adjusted to a pH of 6.0 with the pH \
adjusting agent to aggregate the protein. Thereafter,
the lysophospholipoprotein—~containing material, sucrose
fatty acid ester, and flavoring agent were dissolved
therein. Separately, the hardened soybean o0il, palm
kernel o0il, corn oil, lecithin, and glycerol diacetyl-
tartaric acid fatty acid ester were mixed and dissolved

at 60°C to prepare an oily phase. The oily phase was
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added to the aqueous phase, and the mixture was prelim-
inarily emulsified by stirring. The emulsion was
homogenized under a pressure of 50 kg/cmz, sterilized
at 142°C for 4 seconds in VTIS (a UHT sterilizer manu-
factured by Alfa Labval Co.), again homogenized under a
pressure of 50 kg/cmz, and cooled to 5°C, followed by
aging in a refrigerator for 24 hours. The resulting
oil~in—-water type emulsion exhibited markedly excellent
physical properties and flavor as shown in Table 5

below.

EXAMPLE 12

Whipped cream was prepared by using the ly-
sophospholipoprotein-~containing material prepared in

Example 1 according to the following formulation:

Hardened soybean oil 7.0%
Hardened coconut oil 13.0%
Hardened rapeseed o0il 3.0%
Skim milk powder 4.0%

Lysophospholipoprotein-containing material 0.75%

Sucrose fatty acid ester 0.2%
Lecithin 0.5%
Glycerol diacetyltartaric acid fatty 0.2%

acid ester
Granulated sugar 4.0%

Glucose 2.0%



#@0% & ()-M#@L0% & ()-M"pX<4Y 11 #@O0% & ()- M #@0% & ()-M #@ 0%
& ()-MP #@O0% & ()-M #@O0% & ()- M #$49: SYt X84Y 11 #@0% & ()-M #@ 0%
& ()-M #@O0% & ()-M#@0% & ()-M #@0% & ()-MZ ghiyXK>Y 1110 10 f
710% & () - #@O0% & ()-M #@O0% & ()-M #@0% & ()-MGoM > f Y10%! & ()-! _
Y10% & ()- f Y10%!& ()- f10%! & ()- f10%!& ()- f#- 10%! &30j05/2002
G bcsyzkS7>
fL > 10%! & ()-__L! 10%! & ()-L! 10%!& @p-_L!' 10%! & ()-L! 10%! & ()-sW>
fLI>10%! & ()-L!" 10%! & ()-_L! 10%! & ()-L! 10%! & ()-_L! 10%! & () - xX@
f LI"10%! & ()-L! 10%! & ()- _L! 10%!& ()-L! 10%! & ()-_ 9% +678Ht\ <>
fLI>10%! & ()-_L! 10%! & ()-L! 10%! & ()-_L! 10%!& ()-L!" 10%! & ()- HVNgmt
{swWr> Dextrin 2.0%
fLI>10%! & ()-L! " 10%! & ()-_(L! 10%!& ()-L! 10%!& ()-_L! 10%! & ()-{|}dCf
L! & 10%&' ()- #Chdn9edlGnillk 10 9710% & ()-L! 10%!' & ()-_§lep[: dCf
GLO%& ()- GLO%&' ()- GLO%& ()- GLOY&' ()- 10%& ()- GLO%&' ()-*5{Z9dCf
310%&' ()- 1F10%&a(vor i+ 04D -1\ +310% & ()- 6 10%&' ()- X103%&' ()-

Guar gum 0.05%

Water 56.8%

The lysophospholipid content of the emulsion
was 0.057%.

The skim milk powder, lysophospholipoprotein-
containing material, sucrose fatty acid ester, granu-—
lated sugar, dextrin, condensed milk, flavoring agent,
glucose, and guar gum were dissolved in water heated at
60°C while stirring to prepare an aqueous phase.
Separately, the hardened soybean o0il, hardened coconut
0il, hardened rapeseed o0il, lecithin, and glycerol
diacetyltartaric acid fatty acid ester were mixed and
dissolved at 60°C to prepare an oily phase. The oily
phase was added to the aqueous phase, and the mixture
was preliminarily emulsified by stirring. The emulsion
was homogenized under a pressure of 50 kg/cmz, steril-
ized at 142°C for 4 seconds in VTIS (a UHT sterilizer
manufactured by Alfa Labval Co.), again homogenized
under a pressure of 50 kg/cmz, and cooled to 5°C,

followed by aging in a refrigerator for 24 hours. The

oil-in-water type emulsion was beaten to an overrun
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(hereinafter defined) of 130% to give whipped cream.

The resulting oil-in-water type emulsion exhibited

markedly excellent physical properties and flavor as

shown in Table 5 below.

COMPARATIVE EXAMPLE 7
An oil—-in-water type emulsion was prepared in

the same manner as in Example 9, except for omitting

the lysophospholipoprotein-containing material and

replacing lecithin with 0.130% of lysolecithin (lyso

form content: 44%) so as to give the same lysophospho-

lipid content as in the formulation of Example 9,

according to the following formulation:

Hardened soybean oil 22.0%

Palm kernel oil 19.0%

Corn oil 4.0%

Skim milk powder 5.0%

Sucrose fatty acid ester 0.2%

Lysolecithin 0.13%
Glycerol diacetyltartaric acid fatty 0.2%

acid ester

Flavoring agent 0.5%

Sodium hexametaphosphate 0.02%
Water 48.95%

The lysolipid content in the emulsion was
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0.057%.

The resulting oil-in-water type emulsion was

inferior in all terms of flavor, machining resistance,

and heat shock resistance as shown in Table 8 below.

With respect to flavor, in particular,
peculiar to lysolecithin was felt.

EXAMPLE 13

bitterness

An oil—-in-water type emulsion was prepared by

using the 1lysophospholipoprotein~containing material

prepared in Example 1 according to the following formu-

lation:

Hardened soybean oil
Palm kernel oil
Corn oil

Skim milk powder

Lysophospholipoprotein-containing material

Sucrose fatty acid ester
Lecithin

Glycerol diacetyltartaric acid fatty
acid ester

Flavoring agent
Sodium hexametaphosphate

Water

. 0%

. 0%

.0%

. 0%

.75%

2%

.5%

2%

. 5%

.02%

.83%

The skim milk powder, lysophospholipoprotein-—
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containing material, sucrose fatty acid ester, sodium
hexametaphosphate, and flavoring agent were dissolved
in water heated at 60°C while stirring to prepare an
aqueous phase. Separately, the hardened soybean o0il,
palm kernel o0il, corn o0il, lecithin, and glycerol
diacetyltartaric acid fatty acid ester were mixed and
dissolved at 60°C to prepare an oily phase. The oily
prhase was added to the aqueous phase, and the mixture
was preliminarily emulsified by stirring. The emulsion
was sterilized at 142°C for 4 seconds in VTIS (a UHT
sterilizer manufactured by Alfa Labval Co.), homog-—
enized in a centrifugal homogenizer Clarificator
(manufactured by Alfa Labval Co.), and cooled to 5°C.
The resulting oil-in-~water type emulsion comprised fat
droplets having a remarkably uniform size and exhibited
noticeably excellent physical properties and flavor as
shown in Table 6 below.

EXAMPLE 14

An oil-in-water type emulsion was prepared by
using the 1lysophospholipoprotein-containing material
prepared in Example 1 according to the following formu-

lation:

Hardened soybean oil 22.0%

Palm kernel oil 19.0%
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Corn o0il 4.0%

Lysophospholipoprotein-containing material 0.75%

Sucrose fatty acid ester 0.2%
Lecithin 0.5%
Glycerol diacetyltartaric acid fatty 0.2%
acid ester

Flavoring agent 0.5%
Sodium hexametaphosphate 0.02%
Water 32.83%

Aqueous Solution of Skim Milk Powder:
Skim milk powder 5.0%

Water 15.0%

The lysophospholipoprotein-containing material,
sucrose fatty acid ester, sodium hexametaphosphate, and
flavoring agent were dissolved in water heated at 60°C
while stirring to prepare an aqueous phase. Separate-—
ly, the hardened soybean o0il, pealm kernel o0il, corn
0il, lecithin, and glycerol diacetyltartaric acid fatty
acid ester were mixed and dissolved at 60°C to prepare
an oily phase. The oily phase was added to the aqueous
phase, and the mixture was preliminarily emulsified by
stirring. The emulsion was sterilized at 142°C for
4 seconds in VTIS (a UHT sterilizer manufactured by
Alfa Labval Co.) and homogenized in a membrane emulsi-

fier equipped with a hydrophilic porous membrane having
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a pore size of 0.5 pm (produced by Ise Kagaku Kogyo
K.K.). Thereafter, the skim milk powder aqueous solu-
tion was added thereto, followed by cooling to 5°C.
The resulting oil-in-water type emulsion comprised fat
droplets having a remarkably uniform size and exhibited
markedly excellent physical properties and flavor as

shown in Table 6 below.
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Note:
1) Viscosity:

Measured with a viscometer RION VT-04 Model.
2) Beating Time:

The time required for 600 ml of cream to reach
the optimum foamed condition by beating in a vertical
mixer at 700 rpm.

3) Overrun:

A percent increase in volume calculated accord-
ing to equation:

[(Weight of a given volume of cream) - (Weight
of a given volume of whipped cream)]/(Weight of a given
volume of whipped cream) x 100
4) Shapability:

Workability in shaping whipped cream to make 50
flowers.

5) Stiffness of whipped cream:

Stiffness of cream beaten until the optimum
foamed condition is reacﬁed, measured with Fudo Rheome-
ter equipped with an adapter for measuring curd.

6) Beater test:

Substitutional test for evaluation of machining
resistance. After being left to stand at 15°C for
1 hour, whipped cream is stirred in a flat beater at

the minimum speed for 1 minute, and the stiffness is
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measured. Whipped cream showing too high the stiffness
in this test would be hardened on being stirred mechan-—
ically by means of a pump, etc. and therefore could not
be put into machinery. On the other hand, whipped
cream showing too low the stiffness in the test 1is
lacking in shape retention and of no commercial value,
7) Heat shock resistance:

The degree of change in condition when cream is
allowed to stand at 25°C for 4 hours followed by cool-
ing to 5°C and then beaten, totally evaluated from
viscosity, beating time, overrun, and stiffness.

8) Machining resistance:
Evaluated from the stiffness as measured in the

beater test, graded as follows.

Good ... 50 to 100
Medium ... 30 to 50, or 100 to 150
Poor ... less than 30 or more than 150

9) Water retention:

The degree of water separation when flowers
formed of whipped cream are allowed to stand in a
thermostat set at 20°C for 20 hours.
10) Freshness:

Freshness felt in the mouth.
11) Spreadability in the mouth:

Feeling of instantaneous melting in the mouth.
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4. The oil-in-water type emulsion according to claim 1 or 2, wherein said

lysophospholipoprotein as component (2) is of milk origin.

5. The oil-in-water type emulsion according to claim 1 or 2, wherein said

lysophospholipoprotein as component (2) has a conversion of 10% or higher.

6. An oil-in-water type emulsion comprising:

(1) an emulsifying agent,
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12.  An oil-in-water type emulsion comprising:

(1) an emulsifying agent,

(2) a lysophospholipoprotein,

(2") a phospholipoprotein, and

(3) lactalbumin having been previously subjected to heat treatment in an
aqueous Solution to polymerize so as to have a substantially larger apparent

molecular weight than said lysophospholipoprotein as component (2).

13.  An oil-in-water type emulsion comprising:

(1) an emulsifying agent,

(2) a lysophospholipoprotein, and

(3) at least one member selected from sodium caseinate, calcium caseinate,
casein submicelles, and a casein submicelle-containing material each of which has
been previously polymerized by reducing the pH of its aqueous solution so as to
have a substantially larger apparent molecular weight than said lysophospholipo-

protein as component (2).

14.  An oil-in-water type emulsion comprising:
(1) an emulsifying agent,
(2) a lysophospholipoprotein,
(2") a phospholipoprotein, and
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casein submicelles, and a casein submicelle-containing material each of which has
been previously polymerized by reducing the pH of its aqueous solution so as to
have a substantially larger apparent molecular weight than said lysophospholipo-

protein as component (2).

15.  The oil-in-water type emulsion according to any one of claim 1, 2, 6,7, 9, 10,

11, 12, 13 or 14, wherein said oil-in-water type emulsion is whipped cream.

16.  The oil-in-water type emulsion according to any one of claim 1, 6, 9, 11 or
13, wherein said oil-in-water type emulsion has an emulsified structure in which
said emulsifying agent as component (1), said lysophospholipoprotein as
component (2) and said protein as component (3) are adsorbed onto the surface of

fat droplets in this order.

17.  The oil-in-water type emulsion according to any one of claim 2, 7, 10, 12 or
14, wherein said oil-in-water type emulsion has an emulsified structure in which
said emulsifying agent as component (1), said lysophospholipoprotein and
phospholipoprotein as components (2) and (2), and said protein as component (3)

are adsorbed onto the surface of fat droplets in this order.

18. A process for producing an oil-in-water type emulsion as claimed in any one
of claims 1, 6, 9, 11 and 13 comprising the steps of:

preliminarily emulsifying a composition containing said emulsifying agent
as component (1) and said lysophospholipoprotein as component (2),

homogenizing the emulsion, and then

adding said protein as component (3) to the homogenate.
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19.  The process according to claim 18, wherein homogenizing is carried out by

means of a centrifugal homogenizer.

20. A process for producing an oil-in-water type emulsion as claimed in any one
of claims 1, 6, 9, 11 and 13 comprising the steps of:

emulsifying a composition containing said emulsifying agent as component
(1) and said lysophospholipoprotein as component (2) by means of a membrane
emulsifier, and then

adding said protein as component (3) thereto.



