1 O L-1NWATER EMJULSI ON CONTAI NI NG LACTI C ACI D FERMENTATI ON EMULSI ON

Techni cal Field 5[0001] The present invention relates to an
oil-in-water enulsion containing a lactic acid fernmentation enulsion, in
particular, the emulsion relates to a foamable oil-in-water emul sion. 10
Background Art [0002] When it is desired to inpart rich mlk flavor and
body taste to an oil-in-water enulsion, in particular, to a 15foamable
oil-in-water enulsion, this has been conventionally solved by using fresh
cream butter, whole powered m |k, nonfat drﬁ mlk etc., or addin% m | k
product fl aPdk-IKoHAERBNBMELSPaNe AENBAE ARt LACHEEpHSEs AERMBNESS 1PN
20producing m |k product flavor characterized in that a recovered aroma
material, which is obtained from m IBIEntdf@F a nmilk product as a raw
material with a process of collecting aroma, is adsorbed onto an organic
pol ymer adsorbent, and then desorbed with a desorbing sol vent 25Such an
approach using flavor has a problemthat natural 2 flavor becones | ost
when mi |l k featorichd &ddéd strongly. Pat ent Docunent 2 proposes a
process for producing an oil-in water enul sion characterized in that a

| i pi d5prot &0a0ddnplex in which a lipid and a protein are bound is bl ended
5into the oil-in-water enul sion during producing the oil-in- water enul sion
cont ai ni ng an edhbl ereaenandneehtian esiksesi ép, aa pillk ivowpsrent and/ or
sugars. Patent Docunent 3 proposes a fat and oil emul sified conposition
cont ai ni ngeaulladbhc cacitd ihéngeat atictn cproddc fesfieatedipheentdsfioan dngani c
aci d nonogl yceride and a mlk protein. Both of these two processes have
sone ef f ecparthdtilhayetheokbheds ivhatred altiepi doprotfermabdrploéX -needates be
separately prepared and steps are conplicated. In addition, when a | arge
anount of eanuedbnonal m |k 15product such as fresh cream butter, whole
powdered mlk, or nonfat dry mlk is used, rich mlk flavor and body taste
are eypected, but there is alimtation in a use anount fromthe vi ewpoints
of resource restriction and the cost. [0003] 20Patent Docunent 1: JP

2006- 325538AkBateny Beeument 2: JP 05-238612 A Patent Document 3: JP

09- 238612 A Disclosure of the Invention 25Problens to be Sol ved by the

I nvention [$op@q04] An obj ect of the present invention is to provide
an oil-in-water emulsion, in particular, a foamable oil-inwater enul sion,
havi ng suffici efthem ik filkavesiard hedy nplaast & Wi ke 1USiME v rramdmivadgmount
of mlk product such as fresh cream butter, whole powdered m |k and nonfat
dry mlk. Angtherobjneet 113 nt-QaRleaVicdi 131 o8, 1innpaatraicuam,sitena in
particular, a foamable oil-in-water emul sion which has a nore abundant m |k

fllavars and fhadwiphasts 1vhen Lekhe SR iamurhief nild kberoduct such as fresh
cream butter, whole powdered m |k and nonfat dry mlk is used. Means for

Sol ving the Rroablens 199053113 e prasent drweniica)ayttdtgnsingley
studied. As a result, they found out a lactic acid fernentation emul sion

uhi ch can pRrlo SYifiCT @itk #8d ot awan: 3t body st quialk ghrlodutnat er
emul sion having a small anount of “m |k conponent, in particular, nonfat
mlk solidgand.further, 20found out that an oil-in-water enulsion having a

nore abundant” m 1k flavor and body taste can be obtained by using the
uaed And the | RoAnCere R o Ea ot e e pr chanE et i fsated an thi s
findipng. 25Thal, Ji$ig difild S RRREC e 19 N eI 1 ANt QhdiS AN
recovered aroma material, which is obtained from milk
and/or a milk product as a raw material with a process of
collecting aroma, is adsorbed onto an organic polymer

adsorbent, and then desorbed with a desorbing solvent.

25 Such an approach using flavor has a problem that natural



4 oil-in-water emul sion conprising a specific lactic acid fernentation

emul sion containing fat and oil, nonfat mlk solid and water, wherein the
anount of fat and oil is 4.5 to 35.0 mt% and the anmount of mlk protein is
2.5t0 11.0 5w % A second aspect is the oil-in-water enulsion according to

the first aspect, wherein a lactic acidZ2bacteriumused in preparing the

|l actic acid fernentation enmulsion is a conbination of the Streptococcus
famly and the Lactobacillus famly. A third aspect is the oil-in- 10water
enmul sion according to the first aspect, wherein the |lactic acid
fernentatiéﬁa§@ﬁlg?éﬁmﬁéslQSEHWBﬁHSWSlkof%?ﬁPrAlﬁoa?Pﬁda§Eéepg?¥'the
oil-in-water enul sion according to the first aspect, wherein the state of
the lactic aci dPreenenPari®anENdl BEOROGESSE PECSSFRqliPY, PEPERATPPKE and/ or
15paste-like state. Afifth aspect is the oil-in-water enulsion according
to the firotilaspevatenhemeilairhechasartcaéradf érnmeReat PohlRAHl BrEReLE
contained in an amount of 0.5 to 13 w % based on the total oil-in-water
enul si on whenpilka Hacwhéchckhdlipifenndt forrekalisi anei BoBnendedrilanere
oil-in- 20water emulsion in advance, and the amount of lactic acid.

f er neht at i antemuhsi onli-$nOwBtes eBupairs PaséddorRrdOCpAEOt EhEf caR—1in-
oil-in-water enulsion A when the lactic acid fernentation enulsion and the
oi | -i n-wat eatemuksiuds iAnacentieiedngAasi rdhbdspéet psdt kélei BN n- wat er
emul si on 25according to the first aspect, wherein the anbunt of fat 5 and
oil is 15 eauidBiMitéxrand mhékacomppnehtnentidormisikasel.i dPesedts5 to 12.0 wt %
A seventh aspect is the oil-in-water enul sion according to the sixth
aspect, whecveumehhe 3apmopbsel aofbat amd kidokmdlisn fike obhpiosiwaer

enul sion is less S5than 3.5 wt% An eighth aspect is the oil-in-water
emul si on acoardingnyo at hacsiixt hcaspEetrmentterteéion plredamtuptt af coopflak m | k
solid in the oil-in-water enulsion is 3.5to 12.0 W% A ninth aspect is
the qigl - i noWater ceguhsiconcacc aptiong yee rtibe kindsta aspdcprowednei nBBBhwt % or
nore of 10total fat and oil is lauric fat and oil. A tenth aspect is the
oi | -i n-vat gff emelssi @Roapeokdisngst Datvke sbimes e fagpest,, buteheive @rpHlefst he
oil-in-water enulsionis 6.4 to 6.8. An eleventh aspect is an oil-in-water
enul si on, whereian 1the doblroitr-iwatempar sicedisaceobadi Bgpheaaryyone of the
first to 15tenth aspects is a foamable oil-in-water emulsion. Atwelfth
aspect is thepided Bnwakeepamilrs eRrpaa@adicag to the el eventh aspect,
wherein the oil-in-water enulsion is a foamable oil-in-water enul sion
having an overrun @@ ibe,188%n 20 1EHectacehtt be ldonerhitaRnQ006]1 k

It has becone possible to provide an oil-in-water enulsion, in particular,
a fogmabl e Q|- WRlEr 28MHreisen crdahaVigd t3, f heicart pdwde fddawan kgnd body
taste while using a 6 mninmm anount of m |k product such as fresh cream
butter, whqle powder ed ik o nERfAt din Millk fukidiehnd dwry heeore
possible to provide anoil-in-water emulsion, in particular, a formable

oi | -in-wat er.equl 3iQR hich Rag .2 Sore 1ahundanioymilk of haworamrgthody taste
when the sanme andbunt of m |k product such as fresh cream butter, whole
powder ed mfg[s agg]en%fe%owsmfkfe%o@% Besty Mo, f Qi CarleyiRgtQut the
[ nvention o he oil-in-water emul sion of the present invention
uses a spe b%b% | actic acid fernmentation enul sion which contains fat and
oi |, nonfat niIQ solid, and water, wherein the amount of fat and oil is 4.5

0 35,0 w % and e QUL A50" 11 Lo il g 2,0 10 110 W % The

| acti"™c acid fermentation enulsion of the present invention has 4.5 to 35.0

we%of fat and oLl and 25,4013 .0 4t %eof,gmdio protein, and incl udes
commercially available 5heeses, yogurt's and sour creans as far as these
20ranges are satj sfi ed. It, i ref ¢ j%? that the lactic acid
fermentation e I%;e PO XS Juisd, éfégaﬁ{. égééh/or paste-like state at 5C
fromthe viewpoint of workability in that the enulsion is used in an
oil-in-water enul sion. Further, fromthe 25viewoint of flavor, it is
preferable that the |ac igla%?d 7 fernmentation enul sion of the present
i nvention %8 SGdEF f0usthe 1Y es of a fat and oil raw material used
in the lactic acid fernentation ﬁyul ion of the present invention 5include
s

not oMy mageR R SCe PicalSe 19fch 2% *He%h cream cow mil k,

processed mlk, fresh butter and fernentation butter, but al so vegetable

fats and oils such as rapeseed oil, soybean oil, sunflower seed oil, cotton
seed oil, peanut oil, rice bran oil, corn oil, safflower 100il, olive oil,
kapok oil, sesane oil, evening prinrose oil, palmoil, shea butter, sal

fat, cacao butter, coconut oil,



pal moil and pal mkernel oil as well as animal fats and oils such as beef
tallow, lard, fish oil and whale oil, and any fats and oils such as the

af orenenti oned fats and oils 15alone or a mxed oil, or processed fats and
oi |l s obtained by subjecting themto hardening, fractionation, or
transesterification can be used. The amBunt of fat and oil in the lactic
acid fernentation product is 4.5 to 35.0 ww% preferably 5.0 to 33.0 %
nore preferably 5.0 to 32.0 wt% 20In the case where the anount of fat and

oil inthe lactic acid fernentation enulsion is less than the lower |Iimt,
it becones [@00dilcult to obtain mlk taste when this lactic acid
fernmentation enulsion is used in the oil-in-water enul sion. On the other

hand, in the cade whdestt RE ZRGURECSSSHE HAVCARdOHi LSekCeBdSVERE GPper
limt, the enulsion is 8 plasticized with reduction in pH due to

f er ment at i oal-tih-yatezdsmud sfian and SRFtdEparari 6nTPAT8bHE CadedN~and
therefore, it is not preferable in terms of handling. [0009] 5As a mlk
protei n rawateteemallsisoad havihe Badticigaitd Miékndrrariroae€ntPsiYon of the
present invention, one or nore kinds of cow m |k, processed m |k, nonfat
concent r at édstiel whifleesis iogeanmindmiamt amokt odwihddt PFefat §uyhnisk,

medi um heat nonfat dry m |k, high-heat nonfat dry mlk, whole 10powdered

m | k, buttéresh kcrpewdebutiieey pbwder povasaieds ndukh aasl acindagaséiyn, rennet
casein, casein sodium casein calciumand casein potassium or mlKk

protei ns smiikas Potodheni okjgcdt eisnscardovillde whepigrdteivasedan be used.
Preferably, cow mlk, processed mlk, nonfat concentrated 15m |k, fresh
cream nonkatulmsilok, Howpaedtied lrenf at fareynatillek oidedinumalieat egudsifoat dry
m | k, high heated nonfat dry mlk, whole powdered m |k, butter m |k powder,
and whey pendeh ame useacrecamtutidkanite mipke ffdreatplry ancowodiyl kasfeocdssed mi | k,
nonfat concentrated mlk, fresh cream nonfat mlk, |ow 20heated nonfat dry
m | k,1oand med warkeatredintorffatmidiky priddacar ewrsecds As etsthe aridakn, prootteiar,, it
is preferable to use proteins having a suppressed heat denaturation degree
fromthe vi@we pRiowefe dddavdrnk 2p[0L0fatd dry milkhe samment. of milk protein
inthe lactic acid fernentation product is 2.5 to 11.0 ww% preferably 3.0
to 7.0 % nore preferably 3.5 to 6.5 wt% Wen the anount of m |k protein
is less than the lower limt, fernmentati on 5becones insufficient and

brew ng of Mdaaworrdrs Jaatyisif flhed enidion «adyt ai ned since the buffering ability
of the lactic acid fernentation emulsion is low. On the other hand, when

t he amount [@fggy)l k protein exceeds the upper limt, aggregation of mlk
protein after fernentation 10becones remarkable, and this |leads to
occurrsence of rayghnessdnt Lk dritkals dldvd nmvteyi ey sSterlid01 s a As
a kind of lactic acid bacteriumto be provided for the lactic acid
fermentati gy siten Pfediiel RaSent akaiiny et dEe BacG MY itat i@ 16fidrhe
Streptococcus fam |y and the Lactobacillus famly is preferable. Exanples
of the StreplioGocels sTAMY duid ude st REPHOGOGEKS LA ikhdyStiaptoaeccus

di acetylactis, Streptococcus salivarius subsp. thernophilus, and exanpl es

of the Lactabacilis JAT YordfllNaide i) obatid i iRl uakins ) gar | cus,

Lact obaci | 'us hel veticus an actobaci | I us aci dophilus, and a conbi nation

of Strept occgjﬁ,l%%e%aé | vy ipléﬁft%@ﬁgﬁréf’ ggarf@a@irﬁm andh lactoRacidditer,

del br ueki i garicus is nost pr le. [0012] 25In the lactic acid

fer n% z‘t %%{%&?%logjtaﬁ %ft t et%ijio—ﬂ?{—%%ﬁ iér?rt}{‘ﬁk@ii&{]’héﬂ%ga@%ré)f fat and

oil I's 9 an e anount o proteini1s 2.5to 11.0 wt%
and the pH._s fer I]% 3 2 B e 3k dideny Gy further
pr ef er abl yal}i).udpo[aglﬁ.“?ﬂ en tang ag@ibs&%%gt%% eccraﬁgsk%leuffy slmel I d%e to
overferment at.i on .i.s. stran t hi Vers ' I of the
final |acti®add cheerslr?ec(r)ﬁlgqt iagcn%e%%eg%.a%oﬂ tyPeM(}{‘Léejére andf)&lv%en the pHis
too high, brew of f.lavaor due to fernentatjon. and, t ffect of
i mpr ovi ng ﬁ%ﬂgo gtnﬁeﬁi f;?c]ioléguczfcildS 1Ltﬁee&r]'rren_na<¥iﬂokr§1e enu sr!l on 1 .SHH?Vee

! nSUf f el erlCtO-DILIJ:|_Oeoi'_:l-e3 tphse aprpersoecn Ssir}cvoern erOD(.leig:al.Snech tg}le ‘él’?j_cé Iflr?(ﬂrgg

25 That is, a first aspect of the present invention is an



fermentation emul sion of the present invention, an oil-in- water emnul sion
to be subjected to fernentation can be 15obtai ned by heating and stirring
an oil phase containing the fat and oil described above and an aqueous
phase containing mlk protein, for exanple, at 65 to 80C for 10 to 30
mnutes to performpre-emnulsification add sterilization, and then
honogeni zi ng the enul sion under the 20condition of 7 to 10 MPa. |t goes

wi t hout saying that, thereupon, an emulsifier such as |ecithin,
fractionated lecithin fractionated with al cohol etc. artlally hydr ol yzed
| eci t hin h?éﬁoﬂ?z@étﬁﬁtﬁm&%S&@PdcémpéﬁséP@aﬁlS@@CéﬁléniﬁﬁelCSBEﬂgse fatty
acid ester, propylene glycol fatty 25acid ester, sorbitan fatty acid ester,
pol yoxyet hjesmentatiosr bivds ipat cpnaeiaisst et @P@c@ﬂ#n rartytaditd kest er,
and pol yglycerol fatty acid ester and, further various organic aC|d

monogl ycer Sgdsds ol aigtacet Wheaeila wosogpEat @f fear pad O1dcild 4

nonogl yceride, acetic acid tartaric acid 5m xed nonogl yceride, citric acid
nonoglycerK@e35d@a®@rybnﬁa¢b@r@@O@@ﬁdoﬁbﬁ@dWy@éﬂtﬁén li&c@i-& &6 d1-0

nonogl yceri de, succinic acid nonoglyceride, and malic acid nonogl yceride
may bé appwopr.i afelspagsed aspeotllis10Te (Hd —tinas aslraiensd SO i n- wat er

enul sion is added lactic acid bacterium (e.g. the Streptococcus famly and
t he Lact obacidonds ricardd yhal drieser asipecd e wheaedaf jp, lawd iict aicsdf avorabl e to
ferment the mxture at 35 to 45C for 3 to 10 hours to obtain a lactic acid
f er ment at i brotmdisitomsEshdwi pyepaptingf thes ltagts.c3 aclive femmendgigtdioned | actic
acid fernentation enulsion as it is can be m xed as a raw material of the
0i | -i n-wat emudmilosi drs &f ddmé ipragsent ofnvdyet ST egtt qurasa@mulfsinfiilyateingh, or
can be mxed with an oil-in-water emulsion A 20[0015] The

oi | -i n-wat eheemdtiagba af] ITdwe famddent  iPnvéritridor spe athdrsadther iocZzdd in t hat f at
and oil, nonfat mlk solid and water are contained and the lactic acid

fer mant at i evateyulesiudrs ides arddeadi ialpuwe itheused.st234padie amsurtiroftheacti c
acid fernentation enulsion 12 used in the oil-in-water enul sion of the
present i nvemddion.adild ifs minta tsinal leramaunin assa o lpdvarf @r. 5 tcast.iang
material, but preferably, about 0.5 to 13 wt % based on the total

oi | i n-wat era erBilsirpmsRNen 4 hed aitli-¢ raciat drerareritsaiidro aceraddinn tes

bl ended in the oil-in-water enulsion in advance, the anmount of lactic acid
fernent at i atheemul &OMdpedy ehigialin Ge taakd Wikthoredquyief erall y 0.5 to
3.0 % further preferably 0.5 to 2.0 wt % based on the total oil-in-water

emul si on.  1QWhendhe amunh Ofcd aat iscagisdaf er BaAbat ceBaprukigkoantigoke used

is small, it becones difficult to obtain the expected effect. Wien the
amounts t her;?ace‘téqlhee used d S 70 ANge spEd nessedins- ke del t and nilk
taste becones poor when adjusting this sourness. 15[0016] When t he

lactic aci dfierd®st afd ey PR IRNG the Qidpddt WalRlr SMultgion A wire
m xed, the lactic acid fernentation enulsion is preferably 0.5 to 15 parts,

nore preferably &ﬁnér@ca’?’cfbrpaérﬁ@lsfdﬂ tihercqHefarabl i G duputht0 L0pard s

based on 100 parts of the oil-in-water enulsion A Wen the anount of the

lactic aci dchct ef IRt at) fc?r@H sin 5 Pe USed 4 Sy lomi s REE QMRS difd i cul t

to obtain the expecte ect. Wien the anmount thereof to be used is too

arge, SOUrness; DELONFS:d fdieed@ldn AL 18 1dn 23 aala,Rep ofiPS OGS Mhan

adj usting this sourness Is preferable in workability that the

!ﬁC%' vaﬁge%%tg%g%}&%anple{epgl%#&%}é%éa% St %%%%%%ﬁ?'s'zn
ani mal °2n3”€%%e whe e R AT 6 %%ﬂ%ﬁ%%en‘%r%f%@ﬂ%r%%” )

al one, xture of two_ or h?@ 0|Is obt ai ned
by 1OSubje6f|ﬁ%nt% mito wa%%fle ﬁf%¥ %ﬂ%ﬁﬁ%e eéfnents or physica

treatnents es. of the fat and oi,] inc e us,

veget abl e f%?%mnﬁ %Jr?ré %IFJ%}’IS s%rf/ e%khe ol i l(C}%)t c"(?‘;gné]%s)eed ?al‘corn oi |,
saf fl ower oil [iv pal m oi l esee 0|I |, sesane

oi |, kapok 1535)6?3 c c%hﬁ?ho??pe%téljrﬁk% eﬁe‘?lfoj Wat{%(lc Iﬁgf%]ac% fish oil,
and le oil, and processed_fats and ojils such as,.har dened. oi S¢
frac??gnateﬂcg?¥§ln nEOtF%%SE%{%ﬁI??%EF%1|%h?$ﬁﬁQKﬁh?rﬁﬂ hYy ﬁ%lﬁ% t her eof
is around 15 to 40C) [0018] 20In the oil-in-water enulsion of the present
invention, there are the cases that the lactic acid fernentati on enul si on
is formulated in the oil-in-water emul sion in advance, and that the lactic
acid fermentation enmul sion and the oil-in-water enmul sion A are m xed. In
any case, it is 25preferable that 50 wt% or nore in total fat and oil of

t he



14 oil-in-water emulsion is lauric fat and oil. Exanpl es of the lauric
fat and oil include coconut oil, palmkernel oil, and fats and oils
obt ai ned by subjecting themto hardening, fractionation or
transesterification. 5It is preferable that lauric fat and oil having a
slip nelting point wthin a range from 23 to 38C, nore preferably 23 to
31C, nost preferably 26 to 30Cis contained in an anount of 50% by wei ght
or nore based on the fats and oils. 10Wen a | arge amount of lauric fat and
oil is contained, this is preferable in mlk taste_and Iight_flavorh and a
combi nat i oandi Phlt ke LactPcSAcHEsf apAehbgt PBAUBRUPE BANGRTt Rélpr 88ént

i nvention can induce nore mlk taste and |light flavor. The case of the

f oanabl e oiib- PrSwabed 2eRuiston PsSESEOERhEPPEEES éFable PLéMPREAYPEWOI Nt
of shape retainability. [0019] The anobunt of fat and oil of the

oi | -i n- wat emuémibsi escofrding presbat sinEenesBACEs YhergiBotRevrmprefer abl y
20 to 2048 wt% nore preferably 20 to 45 wt% Wen the anmount of fat and
oi | is smablf, nbodaicngipkoperty andtbkapélrénaipabirl cnyileéps &6 BESS
deteriorated in the case of the foamable oil-in-water enul sion. Wen the
amount of tatnaddSoilksi.s Rar géghtheasmeksi fgi fteprdpeinywatetrhe
oil-in-water 25enul sion is deteriorated, and viscosity becones too high.

15 [0020] emulsibn tkeoadinigniwatée enwitsi espefty hehpresanthenasatingn, the
amount of fat and oil is 15 to 50 wt% and the anobunt of nonfat mlk solid
is 0.5 to dZ Bowf¥: bIhé sodfiat imi tkesoliild iof-walie rpegwdnt oinnienBi-Onteef er s
to a conponent obtained by renoving mlk fat fromthe total solid of cow

m |k, and egadpkes .t har edhthnelspdetr aw mheepidld ndeeiteed efdmivil k of fresh
mlk, cowmlk, nonfat mlk, fresh cream concentrated m |k, unsweetened
condensed 1@amblrkiingweet ehed fdardensedct, | Whewkedine SPowdér ed molrke, ofonf at dry
mlk, butter ml|k powder, and whey protein. [0021] In the oil-in-water

emul gipon ofotthe puesend oAavents apurdeerfashend ld lano@ntteaft hmalsloectnpenent ,
particularly, 15nonfat mlk solid is small as less than 3.5 w% an oil-in-
wat er enmul shen owilt-h nsubftes entulmilk Glcavediand thodyet ditreti rmparioed t hereto
can be obtained by using the lactic acid fernentation enul sion of the
present inyartieqn. Wen drhe hrorfiat-ifi-hie teel iethulsivsed satc.@ swald. sBanmount
the amount is 200.5 to 3.5 w% preferably 1.0 to 3.5 % nore preferably
1.5 to 3.5t % Mberht hepi@unts @h ranfah -Miade rs @rud sisnt, oahsraliln, tid k

taste is reduced. [0022] In the oil-in-water enul sion of the
present inygntiign;2whemutiRe S0 ERle rameignte Ofanjorfindt of lthes@iirdtasoc3. 5 to
12.0 16 wt% is used, an oil-in-water enul sion having a nore abundant m |k

flavars and hody tashketcan e abiaianad Ry 1usimg e laetlisa aaci d A er mentati on
emul sion of the present invention. The anount of nonfat mlk solid is
preferably t%%}-ﬁt%o aljs%-e%tv"ti% Y & iRraferallar Jamila o GaMbaiWien d he

amount of nonfat m solid is large, the taste beconmes heavy. [0023] In

the oil-inyyal en Salsi an e heRIesent HNWANLI 10w akQan caflssidd ars whi ch
is usual ly used upon prepg}atlon of cream can be appropriately sel ected and
used. Exanpleg th r%qfl-'iplc-'wlécteers_ve@m iidh eyisid i8] SvechRS A eg thi n,
nnnoglycerléb, Sorbitan fatty acid ester, propylene glycol fatty acid
ester, polﬁgb%cerin fatty acid ester, 15pol yoxyethylene sorbitan fatty acid
ester, and sucrose fatty acid ester and, anong these enulsifiers, one or

t wo %% nore ki nds of them can be sel ected and appropriately used. [0024]
20Thé oi |l -in-water enul sion of the present invention has a pH of 6.4 to
6.8, prefer 6. 4 6. 7 r referably 6.4 to 6.6. Wien the pHis too
| ow, sour ng§%I C&c?or?efts%élfsyrqv(%:i%el t. Wien the pHis too high, mlk taste
becones poq%.dﬁgrious salts can be used in this range of the pH 25It is
pref erabl e 08 e, as salts, hexanetaphosphate, 17

It has become possible to provide an oil-in-water
emulsion, in particular, a foamable oil-in-water emulsion,

25 having sufficient milk flavor and body taste while using a



secondary phosphate, sodiumcitrate, polyphosphate, baking soda etc., alone
or by mxing two or nore kinds of them In addition, sugars, stabilizers,
flavors, coloring agents, preservatives etc. can be optionally used.

5[ 0025] A process for producing the oil-in-water enul sion of the
present invention can be roughly classified into two cases, the case where
the lactic acid fernentation enulsion is blended in the oil-in-water

emul sion in advance, and the 10case where the lactic acid fernmentation
emul sion and the oil-in-water enulsion A are m xed. Wen the |lactic
acid fermemdatiron emobsitonti eibkeRdoduch BNENORI- FHOREL EF 8l SPEHSTN
advance, the oil-in-water enulsion can be obtained by mxing raw material s
havi ng, aswhSfe poWgwrest 8iildl s orpreadedr firedifldct i U&EPEf éfnmBAfat i on
emul sion, fat and oil, nonfat mlk solid, enulsifier and water,

pr e- enul si fgicogeaps ssabjlec tion g rove demalns oA 1o pase&u IPaSion r of !
sterilization treatnent, and honogeni zation treatnment. From the vi ewpoi nt
of the 20sperdageudeabi ki thyrowbtlige odil-linTvigdiedr eBwalissiosn WhdCér PRiSz&t i on
treatment is preferable. Specifically, various raw materials are

pre- elul si ficed (@EEumidsinfty mig kagpavatrusnids beadsormasiteeWheat tHe ©6™ROC for 20
m nutes and, if necessary, honobgeni zed (emul sifying apparatus is a
25honogeni zeountndér rtilék eordiudtosush @st ¢ r25hvRaeaThedputitied, W¥@oHEnpgenat e
is subjected to ultra high tenperature instantaneous sterilization

treat nent EdWBe rechairés wintdamionifs theimyenilked sagsied .under the condition of

0O to 30 MPa, cool ed, and aged for about 24 hours. 5[0026] When t he
| actic acid fernmentation enmul sion and the oil-in-water enulsion A are
m xed, the oil-in-water enul sion A can be obtained by the same raw materi al

and the same s opelss fofr the ryrioge Smtf ahepriodecitigrt he oi | -i n-wat er
10enul si on described in paragraph [0025] except for the lactic acid

fermant at i gooemyl si on. Atimng of mxing the lactic acid fernmentation
emul sion and the oil-in-water enmulsion Ais not |imted, and can be during
cool i ng or afterrneoliilngn-afdtesr tdiileiilon B ncheatere semt sirorenA dics

honogeni zed. The oil-in-water emul sion and oil -in-water enul sion A of
t he present ddwentygeridse alamsic e & aernan dthter il sxeepthitdiat t he
oil-in-water enulsion A does not contain the lactic acid fernmentation

enul sion. 2Q03Q27%s fat anEhefi€ arrifsr SsyStiensbliingt edtwerddd,zatHeareitrhat an
i ndirect heating systemand a direct heating system and exanples of an
appar at us fi9fe iRidrBCt heatd ngd rgat nents inaddids. Duitaradahepamduid arl y
limted to, APV plate- 25type UHT treatnent apparatus (manufactured by APV
Co., 1519 Ltgk hni 1QPJMESterid izer ddranufaciw ed by dimaty Package Co.,
Ltd.), Stork tubular-type sterilizer (manufactured by Stork Food & Dairy
Systems B.V.), & Gopther msied aRadhaidacs Uihisdedd |dZation apparat us
(manufactured by STetraPak Alfa-Laval Co., Ltd.), and the like. In _
addi tion. exRmla g oft diep nG,sf i Idaatdpn devie; inod udes, but s
not limted to, a sterilizer such as an ultra high tenperature
sterilizatign ApRar alus, GEMIASY ed by dyaiyddkalokeayo Loy Ltd.),
Uperi zati onﬁs’t(grl I gjtaftdl?nolnlr%%parlat'us (malnuf auct ur edo by Tet raFYak Al f a- Laval
Co., Ltd.), MEISsterdldzatd o rilatse (dRnuf actdred yr Jetd ARake
Al f a- Laval aé%)g.l,l%ﬁslcf )d,ﬂe}_ezzisgesagafr Y Stsgl’l I zat1 on appar at us atmanuf actsuer ed by
Lage Co., Ltd.),. .and Paralizator (manufactured by Pash and Sil kevogue
Co., a{OLd ) ,raanr%?% ﬁerael%a}tiles,aéla%lc?f any of these apparatuses can be used.
[0028] 1t is preferable Ihal e Gide el el AU ST QN Olnd i, prgsent

b g he oamarﬁ1

invention is a foamabl®e oiT-1n-wat er enul si on. e ol l-1n-water

enul sion of the present_ 20i nventi o 1€ oV, 40 9

pref erabl y B 15 Ab0o% ¥ uzlrjt%uejré]’pr%%]eegr}ﬁg}fﬁp%oa f%/%oﬁésﬁe%%%g%%er un s
too high, the taste tends to he toq |light and.flavor becones pogr.. Wen the
overrun is 6o Few, tpﬁevtlﬁéf’tpé’lﬁléc&feém%é{&bﬁgw léfné;hiatet %élceo éﬁdsllfofnl cul t
to obtain good 25flavor and snooth nel ti in the.m | es
[0029] The J|osréféseer‘f{ ThvhtTon W12 e debertbed | %%&egla’etg% 5bel ow by way
of ex2a5rrpl esvioéwggohientproefseﬁax‘ré‘r\/,en:fé O{]é ;?ruéfetlhaeble that the lactic acid



spirit of the present invention is not Iimted by the follow ng exanpl es.
In the exanples, both of % and part nean a wei ght basis. [0030] 10Met hod of
eval uating oil-in-water enul sion The viscosity of an oil-in-water
enmul sion and Pl asticization test (stability of an oil-in-water enul sion)
wer e eval uat ed. Vi scosity: Neasurenent of the viscosity of an
oil-in- 15water enulsion was perforned with a B type visconeter

(manuf actured by TOKYO KEIKI Co., Ltd.) with a No.2 rotor at 60 rpm
Plasticization test: 50 g of an oil-in-water enmul sion, was into a 100

m -vol une Beakentaspani AEUbaien af $0€ PEFEEND HBH?é‘tl&HlehBFE fter, the
presence or the absence of occurrence of plasticization at stirring for 5
m nut es was 08881 i r med. Met hod of eval uation when oil-in-water enul sion
is foamed 25(1) V%lpglng time: Atinme until 1 k% of the oil-in 21 water
emul si on was WhEppEELat RfaaHEBAr BNfi Rd CRPDRETRIS adalgrectlr E8Sby HOBART
CORPORATION) at the third gear (300 rpm, and the enul sion reached the

opt i mum f odmichdCseatd, fanneatatienderuAgiaRi OF the @#ﬁﬁ§ﬁ6nlﬂa§nﬁﬂpaly

m xed at 5the second gear (130 rpm (2) Overrun: g ht of

oi | -i B- wat éncémdesinoti pedygimiék velumerepweilghsush Peamedupe dééﬁsafter

whi ppi ng per given volune)] (wei ght of foamed product after whipping per

gi ven vol ugekax, 100w10(3%, Shapeeseesi mabik, i tyeshi hetéss enda f| ower - shaped
foamed product after storage at 15C for 24 hours Four-stage eval uati onA
good, B; slfieghihyagiod Butskirghbhy bddo Dedeadbleotfapsaeniocgi)s such (4)
Wat er separation: The water separation state was 15sinultaneously eval uated
with the ewal uapiesredf ocsAapeoybeannabill,i synFdowest sgedevadlluaciosfAn Absent ,
B; Al nost absent C, Present, D; Very many Method of evaluation of taste and
flavor 20Theerelctiilng peantite oidyt lrice bikranastié ,and rnastid ,ofsaffddeei@rcr eam
were evaluated. (1) Melting in the nouth Four-stage eval uationO; good, O;
slightdy gedd,Aocldkieghtilly bagokxoiiad s25eR)ke Millk teasingng? @ rEouosst age ,

eval uati onO; good, O; slightly good A, slightly bad, x; bad (3) Taste

Four - st age peMal udtli,orGlea paeder(; sslli ghid,y cpoad Bt tsir,gltdopnivad 0ix;, bad

[ 0031] Experinmental Exanple 1 Medium heat nonfat dry mlk (12.0 parts)
manuf act ur edim dIy ¥@ESYRAMC ke rnletld.oidnds76ieQ 1parst sindinadatfert satardDC wer e
10m xed, then, 12.0 parts of rapeseed hardened oil was added, the m xture
was heat ed gahid &uwiH Bid B@ad tth1a ddgmimxgr f ipthe-cdmulasid vk 1at c20C faord 30

m nutes, then, honobgeni zed with a honogeni zer under a pressure of 10 Mra,
and rapi dl BW50dLG tARQE 10 HBPAL tak GiflorichemtidinegMiasisomndlhe 1s
15conposition of this emulsion was 12.1 wt%of fat and oil, 4.1 wt%of mlk

proteid, and R & WMadfkaeatan., b O Rades 2 theridus 1ebtaitateeimul si on
was added 1 part of lactic aci d bacteriumstarter manufact ured by Christian

Hansen A/ Symiges Ractey il 9 MRMREOGEYS Saldtviayrats c20swsp.

Ther nophi | us and "Lact obaci | | us del br ueki
transesterification can be used. The amount of fat and oil
in the lactic acid fermentation product is 4.5 to 35.0 wt%,
preferably 5.0 to 33.0 wt%, more preferably 5.0 to 32.0 wt%.

20 In the case where the amount of fat and oil in the lactic

acid fermentation emulsion is less than the lower limit, it
becomes difficult to obtain milk taste when this lactic
acid fermentation emulsion is used in the oil-in-water

emulsion. On the other hand, in the case where the amount

25 of fat and oil exceeds the upper limit, the emulsion is



bul garicus), this was subjected to fernentation at 40C, and at the tine
point at which the pH becane 4.4, rapidly cooled to 5Cto stop the
fermentation. Then, this fernentation product was i medi ately
heat-sterilized at 2580C for 10 m nutes, and rapidly cooled to 5C to obtain
a 23 "lactic acid fernentation enul siog 1" of Experinental Exanple 1. The
pH of this "lactic acid fernmentation enmulsion 1" after sterilization and
cooling was 4.5. Formulation and the results were summari zed in Table 1.

5[ 0032] Experinental Exanple 2 A "lactic acid fernentati on enulsion 2" of
Exper i nent BllaExagpred2vias sboackég@NadtoPHi AYet 50t KETRBFREH 18P EXPefi nent al
Exanple 1 except that 12.0 parts of nmedium 10heat nonfat dry mlk
nmanuf act ur égaby YOTSEBA206. Oillt deragstékandad sege12agesar 88%f | ow heat
nonfat dry m |k manufactured by YOISUBA Co., Ltd. The pH of this "lactic
aci d fernethatiederenulisi 68 Rotapbredeseblil iipaticshsand 66 A§Iwas 4. 5.
15Formul ation and the results were summari zed in Table 1. [0033]
Experi ment dl00B9anple 3 A "lactic acid fernentation emul sion 3" of
Experimental Exanple 3 was obtai ned according to the nethod 20of _

Exper ibnent al Exaspkeni léxpeptetihatrat?2 m@tparies eBefedinuthehdactaentaiddry

m | k manuf actured by YOTSUBA Co., Ltd. and 76.0 parts of water were changed
to 35.0 parfesmehtasibat eooicennr atfedhe IPcesendf dovendd oby VYOFSUBAMOFS, Lt d.
and 53.0 parts of water. The pH of this "lactic acid 25fernentati on
emul si on 3'kiabisenfstew middt i promedsedohiiidg, 2bnfas 4ofcentratedomilikati on
and the results are sunmmarized in Table 1. [0034] For mul ati ons
and t he resulktsh ofreBxpeniomEat-alnibkanploer-hebtto nExferti weyt ali 1Ry ameside uBi-wer e
summarized in Table 1. 25 [Table 1] Experinental Exanple 1 Experinenta
Exanpl e 2 bxper noerfhal doyampllé, 3 hVeghi-lmsahe afonfernt atrydmi 1, | khd2.e0 0.0 0.0
Low heat nonfat dry mlk 0.0 12.0 0.0 Nonfat concentrated mlk 0.0 0.0 35.0
Tot alpom | K pf@liegied @iQk, butter milk powder, whey powder, caseins

such as acid casein, rennet casein, casein sodium, casein
calcium and casein potassium, or milk proteins such as
total milk proteins and milk whey proteins can be used.
Preferably, cow milk, processed milk, nonfat concentrated

15 milk, fresh cream, nonfat milk, low heated nonfat dry milk,
medium heated nonfat dry milk, high heated nonfat dry milk,
whole powdered milk, butter milk powder, and whey powder
are used, and further preferably, cow milk, processed milk,
nonfat concentrated milk, fresh cream, nonfat milk, low

20 heated nonfat dry milk, and medium heated nonfat dry milk
are used.

As the milk protein, it is preferable to use proteins

having a suppressed heat denaturation degree from the
viewpoint of flavor.

25 [0010]



0.0 0.0 Vegetable fat and oil 12.0 12.0 12.0 Fresh cream 0.0 0.0 0.0 Water
76.0 76.0 53.0 Total 100.0 100.0 100.0 Fat and oil 12.1 12.1 12.7
Protein 4.1 4.1 4.1 Lactic acid bacteriumstarter Lactic acid bacterium
starter 1 Lactic acid bacteriumstarter 1 Lactic acid bacteriumstarter 1
Nonfat mlk solid 11.4 11.4 10.7 MIlk f& 0.1 0.1

The amount of milk protein in the lactic acid

fermentation product is 2.5 to 11.0 wt%, preferably 3.0 to
7.0 wt%, more preferably 3.5 to 6.5 wt%. When the amount
of milk protein is less than the lower limit, fermentation

5 becomes insufficient and brewing of flavor is not
sufficiently obtained since the buffering ability of the
lactic acid fermentation emulsion is low. On the other
hand, when the amount of milk protein exceeds the upper
limit, aggregation of milk protein after fermentation

10 becomes remarkable, and this leads to occurrence of
roughness in the final oil-in-water emulsion.
[0011]

As a kind of lactic acid bacterium to be provided for

the lactic acid fermentation emulsion of the present

15 invention, a combination of the Streptococcus family and
the Lactobacillus family is preferable. Examples of the
Streptococcus family include Streptococcus Lactis,
Streptococcus diacetylactis, Streptococcus salivarius subsp.
thermophilus, and examples of the Lactobacillus family

20 include Lactobacillus delbruekii bulgaricus, Lactobacillus
helveticus and Lactobacillus acidophilus, and a combination
of Streptococcus salivarius subsp. thermophilus and
Lactobacillus delbruekii bulgaricus is most preferable.
[0012]

25 In the lactic acid fermentation emulsion of the



0.1 Vegetable fat 12.0 12.0 12.0 pH 4.5 4.5 4.5 Sourness Presence of
sourness Presence of sourness Presence of sourness State Creamli ke
Creamlike Creamlike Lactic acid bacteriumstarter 1 Streptococcus

sal ivarius subsp. thernophilus Lactobacillus del bruekii bul garicus Lactic
acid bacteriumstarter 2 Lactococcus |laktis subsp. crenoris Lactococcus

| actis subsp.lactis Leuconostoc nesenteroi des subsp. crenoris Leuconostoc
pseudonesent er oi des Leuconostoc lactis Lactic acid bacteriumstarter 3
Lactococcus lactis subsp. crenoris Lactococcus |lactis_subsp.lactis
Lactococcu@rﬁééﬂﬁsl§N§§ElOEacFP§ BrOvVar HﬁaééﬁyﬁéétP%lLéﬁcénésF8035 0
mesent eroi des subsp. crenoris [0035] Experinental nple 4

"lactic acil@%f eprentaei arosmil efoRid’ BFOE?ﬂérﬂﬁeﬁtéltExéﬁppewﬁ°wa§nd
obt ai ned according to the nmethod of Experinmental Exanple 1 except that 12
parts of r&peseddlRapdgenredabily fafuft&ctused oy FrByeforebey. 3.t §° and 76
S5parts of water were changed to 12.0 parts of nedi um heat nonfat dry mlk
nanufacturé@rb@eYCPS@BAr@%ly Bt-8. to24 .gart ¥hen theskHcAéafPRarGFacur ed by
YOTSUBA Co., Ltd. and 64 parts of water. The pH of this "lactic acid

f er meft at i shudhyl sied 14dugf ter oyeafierineatipgi oand sc66Rg wasd4 this

10Formul ation and the results were summari zed in Table 2. [0036]
adversely influences on flavor of the final lactic acid

fermentation emulsion. On the other hand, when the pH is
too high, brewing of flavor due to fermentation is weak,
and the effect of improving flavor of the lactic acid

10 fermentation emulsion is insufficient.
[0013]

As a process for producing the lactic acid
fermentation emulsion of the present invention, an oil-in-
water emulsion to be subjected to fermentation can be

15 obtained by heating and stirring an oil phase containing
the fat and oil described above and an aqueous phase
containing milk protein, for example, at 65 to 80°C for 10
to 30 minutes to perform pre-emulsification and
sterilization, and then homogenizing the emulsion under the

20 condition of 7 to 10 MPa. It goes without saying that,
thereupon, an emulsifier such as lecithin, fractionated
lecithin fractionated with alcohol etc., partially
hydrolyzed lecithin hydrolyzed with an acid or an alkali or
an enzyme, sucrose fatty acid ester, propylene glycol fatty

25 acid ester, sorbitan fatty acid ester, polyoxyethylene



Experinmental Exanple 5 A "lactic acid fernentation emul sion 5" of

Experi nental Exanple 5 was obtained according to the nethod 15of
Experimental Exanple 1 except that 12.0 parts of nmedium heat nonfat dry
m | k manufactured by YOISUBA Co., Ltd. was reduced to 9.0 parts, and 76.0
parts of water was increased to 79.0 pakts. The pH of this "lactic acid
fermentation enul sion 5" after sterilization and cooling was 4.5.

20Fornmul ation and the results were summari zed in Table 2. [0037]
Experimental Exanple 6 A "lactic acid fernmentation emulsion 6"
Exper|nentﬁPrEkéﬁﬁléaétﬁaécégt§§ﬁ§6'a8&5F8Fﬁﬁ FétFﬁeaﬁééhSHtﬁgofand
Experinental Exanple 1 except that 3.0 parts of total 27 mlk protein
manuf act ur B@LEGLYREIedi 42ALS ﬂﬁéda&ééﬁrténghefPéFﬁﬁFaVPSﬁOBF Eﬁﬁépﬁﬁental
Exanple 1, and 76.0 parts of water was reduced to 73.0 parts. The pH of
this "l act RELEcIENPEr¥EREALESN SERN SF0ACET 15T PELISTEPPRILYSEFdASand 5cool i ng
was 4. 8. Forrmul ati on and the results were sunmmarized in Table 2.
[0038] For ralrapirdss agnd mrecgdsgrrddsy ECpELCmBRtEl CEXAABIE 2°t6
Experinmental Exanple 6 were summarized in Table 2. 10 28 [Table 2

Exper iSment aii xEdamone gl YERFEfene e &I LEx afple MoNPYpEEEFdAtal JERER/HVE 6
Medi um heat nonfat dry mlk 12.0 9.0 12.0 Low heat nonfat dry mlk 0.0 0.0
0.0 Nonf at tesnesntcr acéd monkodyoegigen. daTsial amilkk MoRePdyRedigder. 0 3.0

Vegetable fat and oil 0.0 12.0 12.0 Fresh cream .
succinic acid monoglyceride, and malic acid monoglyceride

may be appropriately used.
[0014]

10 To the thus obtained ocil-in-water emulsion is added
lactic acid bacterium (e.g. the Streptococcus family and
the Lactobacillus family alone or mixture thereof), and it
is favorable to ferment the mixture at 35 to 45°C for 3 to
10 hours to obtain a lactic acid fermentation emulsion

15 having a pH of 3.5 to 5.3. The thus obtained lactic acid
fermentation emulsion as it is can be mixed as a raw
material of the oil-in-water emulsion of the present
invention at pre-emulsification, or can be mixed with an
oil-in-water emulsion A.

20 [0015]

The oil-in-water emulsion of the present invention is
characterized in that fat and oil, nonfat milk solid and
water are contained and the lactic acid fermentation
emulsion described above is used.

25 As the amount of lactic acid fermentation emulsion



24.0 0.0 0.0 water 64.0 79.0 73 Total 100.0 100.0 100.0 Fat and oil
11.4 12.1 12.1 Protein 4.2 3.1 6.7 Lactic acid bacteriumstarter Lactic
acid bacteriumstarter 1 Lactic acid bacteriumstarter 1 Lactic acid
bacteriumstarter 1 Nonfat mlk solid 12.4 8.6 14.1 MIk fat 11.4 0.0
0.0 Vegetable fat 0.0 12.0 12.0 12

used in the oil-in-water emulsion of the present invention,
it is not a small amount as a flavor or a tasting material,
but preferably, about 0.5 to 13 wt% based on the total oil-
in-water emulsion.

5 When the lactic acid fermentation emulsion is blended
in the oil-in-water emulsion in advance, the amount of
lactic acid fermentation emulsion is preferably 0.5 to 13
wt%, more preferably 0.5 to 3.0 wt%, further preferably 0.5
to 2.0 wt% based on the total oil-in-water emulsion.

10 When the amount of lactic acid fermentation emulsion
to be used is small, it becomes difficult to obtain the
expected effect. When the amount thereof to be used is too
large, sourness begins to be felt and milk taste becomes
poor when adjusting this sourness.

15 [0016]

When the lactic acid fermentation emulsion and the
oil-in-water emulsion A are mixed, the lactic acid
fermentation emulsion is preferably 0.5 to 15 parts, more
preferably 0.5 to 3.0 parts, further preferably 0.5 to 2.0

20 parts based on 100 parts of the oil-in-water emulsion A.

When the amount of the lactic acid fermentation
emulsion to be used is small, it becomes difficult to
obtain the expected effect. When the amount thereof to be
used is too large, sourness becomes to be felt and milk

25 taste becomes poor when adjusting this sourness.



PH 4.5 4.5 4.5 Sourness Presence of sourness Presence of sourness Presence

of sourness State Cream i ke Liquid Paste-Ilike

starter

del br ueki i

1 Streptococcus salivarius subsp.thernophilus Lactobacillus

Lactic acid bacterium

bul garicus Lactic acid bacterlun1starter 2 Lactococcus lactis

subsp. crenoris Lactococcus lactis subsplfactis Leuconostoc nesent eroides
subsp. crenoris Leuconostoc pseudonesenteroi des Leuconostoc lactis Lactic
acid bacteriumstarter 3 Lactococcus |lactis subsp. crenDris Lactococcus

| acti s subsp.lagtls Lact cocgge l.actis.s
Leuconostoc mes

it droFags Sabip. 1o Ui ?93[%33?%% 5 LAShLs! SEi

ar di acetyl acti s

le 7 A

"l'actic acid fernentation mjm " 29 Experi nment.al Bmmﬂe7\ms
361 besin

obt ai ned ad€SFEHG Ot FEY

parts of

reduced to®

ra%ugeed hardened 0|I manuf actured by FUJI O L Co., Ltd. was
Sg&Ft 41 ZAY3PES0 parts of water was 5i ncreased to 82.0

Seft APCERAnpre Teékept that 12.0

parts.

The pH of this "lactic acid fernentation emulsion 7" after sterilization
indO®é§]4 5. Fornulation and the results were sunmarized in

and cool
Tabl e 3.

[ 0040] 10Exper|nental Exanp A "lactic acid fernmentation

emul sion 8" of EXFERLenCl E%aﬁﬁ@ecélmé§e§bﬂ§|ﬁ@@ &ddordi g UeE t he net hod
of Experinmental Exanple 1 except that 12.0 parts of rapeseed hardened oi
ur 68Uy ion png (theo o1 Ltid-vedings SMivdisdQsed ©°F 280 PF&ESEEL and 76. 0

manuf act
parts of

wat er was reduced to 60.0 parts. The pH of this "lactic acid

f er ment at i dAVERHiSINoA NGl ugler @n igedr iAnd, FE9et adlE¢ dediS Rgwed 15,0 and

Formul ati

10

15

20

25

ion and the results were summari zed in Table 3.
hardened fats and oils thereof alone, or a mixture of two

or more kinds of them, or fats and oils obtained by
subjecting them to a variety of chemical treatments or
physical treatments. Examples of the fat and oil include
various animal and vegetable fats and oils such as soybean
0il, cotton seed o0il, corn oil, safflower oil, olive oil,

palm oil, rapeseed o0il, rice bran oil, sesame oil, kapok

0il, coconut o0il, palm kernel oil, milk fat, lard, fish oil,

and whale 0il, and processed fats and oils such as hardened

oils, fractionated oils, and transesterified oils thereof

(melting point thereof is around 15 to 40°C).

[0018]

In the oil-in-water emulsion of the present invention,

there are the cases that the lactic acid fermentation

emulsion is formulated in the oil-in-water emulsion in

advance, and that the lactic acid fermentation emulsion and

the oil-in-water emulsion A are mixed. In any case, it is

preferable that 50 wt% or more in total fat and oil of the



20[ 0041] Experinmental Exanple 9 Accordi ng the method of Experi nental
Exanplel, an oilin-water emul sion was prepared, subjected to fernentati on,
and at the tinme point at which the pH becane 5.1, the 25emrul si on was
rapidly cooled to 5Cto stop the fernentation. 30 Then, this fernmentation
product was imediately heat-sterilizedt 80C for 10 minutes, and rapidly
cooled to 5C to obtain a "lactic acid fernentation enul sion 9" of
Experimental Exanple 9. The pH of this "lactic acid 5fernmentation emul sion
9" after sterilization and_coolin yas 5.2, ForTuIation and the
results mePél§&ﬁﬁﬂ?F?§deWHl?éBPelg. PBHAs) fat and ol For nul ati ons and
the results of Experinenta

Exanple 7 _10to ecti nental, Exanple, 9 re
summari zed i n FEBMBLSS ©31tPfapperaf fE%p@PEﬁEﬁﬁaFnﬁiﬁﬁﬁl8OgBE§BeP$ﬁEntal
Exanpl e 8 Experinmental Exanple 9 Medi umheat nonfat dry mlk.12,0 12.0 12.0
Low heat nB# théFye%iPRlG.éné.éaG?OaRBnPéiSCBHE@ﬁPF té& ﬁPFReﬁﬁén@.O 0.0
Total mlk grotein 0.0 0.0 0.0 ve%etable fat and oil 6.0.28.0 12.0 Fresh
cream 0. 0 6hemote Pardengpge Gpagtyengtion or transesterification.

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

10 When a large amount of lauric fat and oil is contained,
this is preferable in milk taste and light flavor, and a
combination with the lactic acid fermentation emulsion of
the present invention can induce more milk taste and light
flavor. The case of the foamable oil-in-water emulsion is

15 further preferable from the viewpoint of shape
retainability.

[0019]
The amount of fat and oil of the oil-in-water emulsion
of the present invention is 15 to 50 wt%, preferably 20 to

20 48 wt$%, more preferably 20 to 45 wt%. When the amount of
fat and oil is small, foaming property and shape
retainability tend to be deteriorated in the case of the
foamable oil-in-water emulsion. When the amount of fat and
oil is large, the emulsifying property of the oil-in-water

25 emulsion is deteriorated, and viscosity becomes too high.



Total 100.0 100.0 100.0 Fat and oil 6.12 28.1 12.1 Protein 4.1 4.1 4.1
Lactic acid bacteriumstarter Lactic acid bacteriumstarter 1 Lactic acid
bacteriumstarter 1 Lactic acid bacteriumstarter 1 Nonfat mlk solid
11.4 11.4 11.4 MI k fat OOOOOOVegetabIefat 6.0 28.0 12.0 pH 4.5
5.0 5.2 Sourness

[0020]

In the oil-in-water emulsion of the present invention,
the amount of fat and oil is 15 to 50 wt%, and the amount
of nonfat milk solid is 0.5 to 12.0 wt%.

5 The nonfat milk solid of the present invention refers
to a component obtained by removing milk fat from the total
solid of cow milk, and examples thereof include raw
materials derived from milk of fresh milk, cow milk, nonfat
milk, fresh cream, concentrated milk, unsweetened condensed

10 milk, sweetened condensed milk, whole powdered milk, nonfat
dry milk, butter milk powder, and whey protein.

[0021]

In the oil-in-water emulsion of the present invention,
even when the amount of milk component, particularly,

15 nonfat milk solid is small as less than 3.5 wt$%, an oil-in-
water emulsion with sufficient milk flavor and body taste
imparted thereto can be obtained by using the lactic acid
fermentation emulsion of the present invention. When the
nonfat milk solid is used at a small amount, the amount is

20 0.5 to 3.5 wt%, preferably 1.0 to 3.5 wt%, more preferably
1.5 to 3.5 wt%. When the amount of nonfat milk solid is
too small, milk taste is reduced.

[0022]
In the oil-in-water emulsion of the present invention,

25 when the normal amount of nonfat milk solid as 3.5 to 12.0



Presence of sourness Presence of sourness Slight sourness State Liquid
Paste-li ke Creamlike Lactic acid bacteriumstarter 1 Streptococcus

sal i varius subsp.thernophilus Lactobacillus del bruekii bulgaricus Lactic
acid bacteriumstarter 2 Lactococcus lactis subsp. crenoris Lactococcus

| actis subsp. lactis Leuconostoc nesent¥toi des subsp. crenoris Leuconostoc
pseudonesent er oi des Leuconostoc lactis Lactic acid bacteriumstarter 3
Lactococcus lactis subsp. crenoris Lactococcus lactis subsp. lactis

Lact ococcus | actis sgbs acti.s biovar diacetylactis Leuconostoc

mesent er oi Y&& %ﬁb@ﬁe gﬁn i_lPGUﬂgFrSEQBZF ﬁé gﬁVlEQaﬁpW8rTO The met hod
of Experi nent al was carried out exce tE%t.l ﬁ%t of lactic
acid bacteFPHﬁgépﬁrWéﬂknﬁﬁﬁVﬁEtGPgdeQYCﬁ?F§?lSﬁn ﬁs8 ﬂfée@ Xed bacteria
of Lactococcus lactis subsp. crenoris, Lactococcus Iactls ﬁ“bSE Ia%tis.,
LeuconostoBSﬁﬁgeﬁpﬁréﬁﬁéécséﬁéﬁ LerBRBIFPS 1 OB EHESRSP0ET ese
pseudonesent er oi des, and Leuconostoc | actis) was added, and fernE tation
was perf or FBUSREIOBE.  ARet RBOVREe OpoPRRTAL WAi&hSPh&pESHBESHETEPSY t he
enul sion was rapidly cooled to 5C to stop the fernentatlon Then, this
ferneﬁtatl§n5p¢8d&@tOMH§°vnﬁﬁéﬁapéﬁﬁeﬁé§9¥s§eﬁlFPZ@d at't 3080l FBr the

m nutes, and rapidly cooled to 5C to obtain a "lactic acid fernentation
emul si on 18MOBAtERFePPREAtaMiEkanpléd165 TREIEH Shet krstel ReFPEe4ci d
fermentation enul sion 10" after sterilization and cooling was 5. 1.
Fornul ati oRe8Nd -t he results were summarized in Table 4. 15[ 0044]
Experinental Exanple 11 The nmet hod of Experinental Exanple 1 was
carried outl0O8%sdpt that 1 part of lactic acid bacteriumstarter

manuf actured by Christian Hansen A/'S (m xed bacteria of 20Lactococcus

|l actis subsp. chendhesoilladnoveseds eradsiionsaghsphel peeissnt LavesEd08us

| actis subsp. lactis biovar diacetylactis., and Leuconostoc nesenteroi des
subsp.0 cre@@rEmplwa§iadd@@icand8f@ﬁ@@ﬁﬂ&tM@ﬁdma§opePﬁ@PﬁﬁétéPHZOG. At the
time point at which the pH becane 4.8, the emul sion 25was rapidly cooled to
BECto stopc&h@nﬁ@amebﬁaap@mppfhemply selected and used. Examples

thereof include synthetic emulsifiers such as lecithin,
monoglyceride, sorbitan fatty acid ester, propylene glycol
fatty acid ester, polyglycerin fatty acid ester,

15 polyoxyethylene sorbitan fatty acid ester, and sucrose
fatty acid ester and, among these emulsifiers, one or two
or more kinds of them can be selected and appropriately
used.

[0024]

20 The oil-in-water emulsion of the present invention has
a pH of 6.4 to 6.8, preferably 6.4 to 6.7, more preferably
6.4 to 6.6. When the pH is too low, sourness becomes easy
to be felt. When the pH is too high, milk taste becomes
poor. Various salts can be used in this range of the pH.

25 It is preferable to use, as salts, hexametaphosphate,



33 this fernmentation product was imedi ately heat-sterilized at 80C for 10
m nutes, and rapidly cooled to 5C to obtain a "lactic acid fernentation
enmul sion 11" of Conparative Experinental Exanple 7. The pH of this "lactic
acid 5fernmentation enul sion 11" after sterilization and cooling was 5. 1.
Fornmul ation and the results were summarlzed in Table 4. [0045] Experiment al
Exanpl e 12 10A 'lactic acid fernentation enul sion 12" of Experi nental
Exanpl e 12 was obtai ned according to the nmethod of Experinental Exanple 1
except that 5.0 parts of total mlk protein manufactured by Ingredia A/S
was added 6 PRESEST RICSPrGH Cof “EXPEM FhEal SEx XAV D PARET 620 150ar 1 5 of
wat er was reduced to 71.0 parts. The pH of this "Iac&Lc aci% fermentation
enul si on 12095 €&F€ -t PNz 85 &Y Bdd 10GoltRg WadoF S kinds o oFEﬁWation and
the results were sumari zed in Tabl e _ 4. [0046] 20Formul atigns and the

resul ts of IBxpéidifental SESRHS e SEGPLd LSS AeRVAN SEXARPPE 119 REFETS/
summari zed in Table 4. 34 [Table 4] Experinental Exanple 10 Experi nent al
Exanpl e 11PESSSHVRSAVES BE&nplCeM PVedtdRddty M§5Cat dry milk 12.0 12.0
12.0 Low heat nonfat dry mlk 0.0 0.0 0.0 Nonfat concentrated mlk 0.0 0.0
0.0 Total %% 3drotein 0.0 0.0 5.0 Vegetable fat and oil 12.0 12.0 12.0

Fresh cream 0.0 0.0 0.0 Water 76.0 _
A process for producing the oil-in-water emulsion of

the present invention can be roughly classified into two
cases, the case where the lactic acid fermentation emulsion
is blended in the oil-in-water emulsion in advance, and the

10 case where the lactic acid fermentation emulsion and the
oil-in-water emulsion A are mixed.

When the lactic acid fermentation emulsion is blended
in the oil-in-water emulsion in advance, the oil-in-water
emulsion can be obtained by mixing raw materials having, as

15 main raw materials, predetermined lactic acid fermentation
emulsion, fat and oil, nonfat milk solid, emulsifier and
water, pre-emulsifying and subjecting the emulsion to
pasteurization or sterilization treatment, and
homogenization treatment. From the viewpoint of the

20 storage stability of the oil-in-water emulsion,
sterilization treatment is preferable. Specifically,
various raw materials are pre-emulsified (emulsifying
apparatus is a Homomixer) at 60 to 70°C for 20 minutes and,
if necessary, homogenized (emulsifying apparatus is a

25 homogenizer) under the condition of 0 to 25 MPa. Then, the



76.0 71 Total 100.0 100.0 100.0 Fat and oil 12.1 12.1 12.1 Protein 4.1
4.1 8.4 Lactic acid bacteriumstarter Lactic acid bacteriumstarter 2
Lactic acid bacteriumstarter 3 Lactic acid bacteriumstarter 1 Nonf at
mlk solid 11.4 11.4 15.9 MIlk fat 0.0 0.0 0.1 Vegetable fat 12.0 12.0 12.0
pH 5.1 5.1 18

homogenate is subjected to ultra high temperature
instantaneous sterilization treatment (UHT), the resultant
is homogenized again under the condition of 0 to 30 MPa,
cooled, and aged for about 24 hours.

5 [0026]

When the lactic acid fermentation emulsion and the
oil-in-water emulsion A are mixed, the oil-in-water
emulsion A can be obtained by the same raw material and the
same process of the process for producing the oil-in-water

10 emulsion described in paragraph [0025] except for the
lactic acid fermentation emulsion.

A timing of mixing the lactic acid fermentation
emulsion and the oil-in-water emulsion A is not limited,
and can be during cooling or after cooling, after the oil-

15 in-water emulsion A is homogenized.

The oil-in-water emulsion and oil-in-water emulsion A
of the present invention use almost the same raw materials
except that the oil-in-water emulsion A does not contain
the lactic acid fermentation emulsion.

20 [0027]

There are two systems in the sterilization that an
indirect heating system and a direct heating system, and
examples of an apparatus for indirect heating treatment
include, but are not particularly limited to, APV plate-

25 type UHT treatment apparatus (manufactured by APV Co.,



5.0 Sourness Presence of sourness Presence of sourness Presence of sourness
State Cream|like Cream|i ke Paste-like Presence of roughness Lacticacid
bacterium starter 1 Streptococcus salivarius subsp. thernophilus
Lactobaci | I us del bruekii bul garicus Lacticacid bacteriumstarter 2
Lact ococcus | actis subsp. crenoris Lactb2occus |actis subsp.lactis
Leuconost oc nesent eroi des subsp. crenoris Leuconost ocpseudonesent er oi des
Leuconostoc lactis Lacticacid bacteriumstarter 3 Lactococcus |actis subsp.
crenoris Lactococcus |l actis suhsp.lactis Lactococcus | actis subsp. Lactis
bi ovar diaé@%&lacFEEUWEH§5ﬁ5§ﬁd€eﬁé3§ﬁP€F8F @§e§u%§bpl&P§ﬁ§r%@Cia9§047] 35
According to the nethod of Experinmental Exanpl.e.l, an oil -in-water enul sion
was prepar é@- rstfiiCecred OF ¥ dReATTIRS ShE Tt 1ERE R@ﬁ@uGSFﬁPrgp Wi ch the
pH becane 5.4, the enulsion was rapidly_cooled tg 5C to stop the
5f er ment at iSGRLXTRORY thiPS 1T myRE&MSoR - ProduGR WSt hTedi &Cepyed
heat -sterilized at 80C for 10 mnutes, and rapidly cooled to 5C to obtain a
"lactic aciShrteCRe Mt iSHF tdmiizSita R FPPSE AENSe r (MRS RC tBX S pPY 13. The pH
of this "lactic acid fernmentation enulsion 13" after sterilization 10and
cool i iy wagegraPak Alfgrgivati 69 -andtche /r 889G tendidesumbdr PE8d TR Tabl e
5. [0048] Experinmental Exanple 14 Commercially avail abl e cream cheese 15As
commer ci al IBra@Rdid gl @ cieamtc headd nac séghidAgedd omaRgractules Bg¢erat ur a
MIk Industries Limted was used. The eval uation of this commercially
avai | abl e ®udamschedsd ing tegmeri 2edHTh steplid 1321 604Y) agoednpaltasi ve
Experinental Exanple 1 A lactic acid fernentation emnul sion of
Conpar at i véiBhpdemperesiurix ssird L1 2ads obb eRPREd talde dGintd 2CE Urigel vt hod of
Experimental Exanple 1 except that 12.0 parts of nedium heat nonfat dry
m | k manuf detaur &d Koy ¥OBSUBACGH. Ltid.d., Wesrizeddesedtesitigagarns, and 76.0
parts of water was increased 36

10 apparatus (manufactured by TetraPak Alfa-Laval Co., Ltd.),

VTIS sterilization apparatus (manufactured by TetraPak
Alfa-Laval Co., Ltd.), Lagear UHT sterilization apparatus
(manufactured by Lagear Co., Ltd.), and Paralizator
(manufactured by Pash and Silkevogue Co., Ltd.), and the
15 like, and any of these apparatuses can be used.
[0028]
It is preferable that the oil-in-water emulsion of the
present invention is a foamable oil-in-water emulsion.
The foamable oil-in-water emulsion of the present
20 invention has an overrun of 40 to 180%, preferably 50 to
160%, further preferably 60 to 140%. When the overrun is
too high, the taste tends to be too light and flavor
becomes poor. When the overrun is too low, the taste
becomes too heavy, and it becomes difficult to obtain good

25 flavor and smooth melting in the mouth.



to 81.0 parts. The pH of this lactic acid fernentation enul sion after
sterilization and cooling was 4.5. Formul ation and the results were
sumari zed in Table 5. [0050] 5Fornul ations and the results of Experinental
Exanpl es 13 and 14 and Conparative Experinmental Exanple 1 were summarized
in Table 5. [Table 5] Experimental Exa®ple 13 Experimental Exanple 14
Conparative Experinental Exanple 1 Mediumheat nonfat dry mlk 12.0
Commerci ally avail abl e cream cheese 7.0 Low heat nonfat dry mlk 0.0 0.0
Nonfat concentrated mlk 0.0 0.0 Total mlk protein 0.0 0.0 Vegetable fat
and oil 12.0 12.0 Fresh cream 0.0 0.0 Water 76.0 81.0 Total 100.0 100.0

Examples
[0029]
The present invention will be described in more detail
5 below by way of examples of the present invention, but the
spirit of the present invention is not limited by the
following examples. 1In the examples, both of % and part
mean a weight basis.
[0030]
10 Method of evaluating oil-in-water emulsion
The viscosity of an oil-in-water emulsion and
Plasticization test (stability of an oil-in-water emulsion)
were evaluated.
Viscosity: Measurement of the viscosity of an oil-in-
15 water emulsion was performed with a B type viscometer
(manufactured by TOKYO KEIKI Co., Ltd.) with a No.2 rotor
at 60 rpm.
Plasticization test: 50 g of an oil-in-water emulsion
was put into a 100 ml-volume beaker, and incubated at 20°C
20 for 2 hours, and thereafter, the presence or the absence of
occurrence of plasticization at stirring for 5 minutes was
confirmed.
Method of evaluation when oil-in-water emulsion is
foamed

25 (1) Whipping time: A time until 1 kg of the oil-in



Fat and oil

starter

0.0 12.0

pH 5.5 5.0 4.5 Sourness Little sourness Slight sourness

Presence of sourness State Creamlike Sblid-like Liquid

10

15

20

25

water emulsion was whipped with a Hobart mixer (MODEL N;S
manufactured by HOBART CORPORATION) at the third gear (300
rpm), and the emulsion reached the optimum foaming state,
and a time during which the emulsion was mildly mixed at
the second gear (130 rpm)

(2) Overrun: [(weight of oil-in-water emulsion per
given volume) - (weight of foamed product after whipping per
given volume)] + (weight of foamed product after whipping
per given volume) x 100

(3} Shape retainability: Fineness of a flower-shaped
foamed product after storage at 15°C for 24 hours

Four-stage evaluation A; good, B; slightly good

C; slightly bad, D; bad (not practical)

(4) Water separation: The water separation state was
simultaneously evaluated with the evaluation of shape
retainability

Four-stage evaluation A; Absent, B; Almost absent

C; Present, D; Very many

Method of evaluation of taste and flavor

The melting in the mouth, milk taste and taste of
foamed cream were evaluated.

(1) Melting in the mouth

Four-stage evaluation ®; good, O; slightly good

A; slightly bad, x; bad

(2) Milk taste

12.1 33.0 12.1 Protein 4.08 8.2 2.4 Lactic acid bacterium
Lactic acid bacteriumstarter 1 - Lactic acid bacteriumstarter
Nonfat mlk solid 11.4 11.5 6.7 MIlk fat 0.0 33.0 0.0 Vegetable fat 12.0

1



10[ 0051] Conparative Experinental Exanple 2 37 A lactic acid
fermentation enul sion of Conparative Experinental Exanple 2 was obtained
according to the nmethod of Experinental Exanple 1 except that 12.0 parts of
rapeseed hardened oil manufactured by FUJI OL Co., Ltd. 5was reduced to
4.0 parts, and 76.0 parts of water was $fcreased to 84.0 parts. The pH of
this lactic acid fernentation enul sion after sterilization and cooling was
4.5. Formul ati on and the results were summarized in Table 6.

10[ 0052] Conparative Experinental .Exanple, 3 | act,i cid
fermentation enﬁpélirciﬁtéf?ec&ﬁfﬁ;ﬂl&ﬁl\%‘ Expg?‘i MM @iaﬁgllgﬁﬁ\%a?o(?gt ai ned
according to the nethod of Experinental Exanple 1 except that 12.0 parts of
15r apeseed har déheds b 9P EhYiUPagt ufed®®) FUJI OL Co., Ltd. was increased to
35.0 parts, and 76.0 parts of water was reduced to 53.0 parts. The pH of
this lactic aci d3ferfh€ation emul sion after sterilization and cool i ng was
5.0. 20Fornul ation and the results were nmmari zed_in Table_ 6. [0053]
Conpar ati ve Exp&PUfssitaideERymgiétson i 3QO%oner StaPRY Lav &PPabl e
yogurt, Bulgaria Yogurt nmanufactured by Meiji Dairies Corporation was used.
The 2B5eval uati ol of StheBtypghed, i ¥/ seasrari zed in Table 6. 38 [0054]
Formul ations and the results of Conparative Experinental Exanple 2 to
Conpar at i vé%B83gdri nental Exanple 4 were summarized in Table 6. 5[ Table 6]
Conpar ati ve Experinmental Exanple 2 Conparative Experinental Exanple 3
Conpar at i vEXPegarieRedtaExex@dsl ¢ 4 Medi um heat nonfat dry milk 12 0 .. 12 0
Commercial ly avail abl e yogurt Low heat nonfat dry mlk 0.0 0.0 Nonfat
concentrated nm Meddug-Ge@t Tendlatnidry pridiei(d2000parts) manufactured
by YOTSUBA Co., Ltd. and 76.0 parts of water at 40°C were
10 mixed, then, 12.0 parts of rapeseed hardened oil was added,

the mixture was heated while stirring with a Homomixer,
pre-emulsified at 70°C for 30 minutes, then, homogenized
with a homogenizer under a pressure of 10 MPa, and rapidly
cooled to 20°C to prepare an oil-in-water emulsion. The

15 composition of this emulsion was 12.1 wt% of fat and oil,
4.1 wt% of milk protein, and 76.6 wt% of water. To 100
parts of the thus obtained emulsion was added 1 part of
lactic acid bacterium starter manufactured by Christian
Hansen A/S (mixed bacteria of Streptococcus salivarius

20 subsp. Thermophilus and Lactobacillus delbruekii
bulgaricus), this was subjected to fermentation at 40°C,
and at the time point at which the pH became 4.4, rapidly
cooled to 5°C to stop the fermentation. Then, this

fermentation product was immediately heat-sterilized at

25 80°C for 10 minutes, and rapidly cooled to 5°C to obtain a



0.0 Vegetable fat and oil 4.0 35.0 Fresh cream0.0 0.0 Water 84.0 53.0

Total 100.0 100.0 Fat and oil 4.12 35.1 3.0 Protein 4.08 4.1 3.2
Lactic acid bacteriumstarter Lactic acid bacteriumstarter 1 Lactic acid
bacteriumstarter 1 - Nonfat m |k sgéid 11.4 11.4 9.0 Ml k fat 0.0 0.0

3.0 Vegetable fat

“lactic acid fermentation emulsion 1” of Experimental
Example 1. The pH of this “lactic acid fermentation
emulsion 1” after sterilization and cooling was 4.5.
Formulation and the results were summarized in Table 1.
5 [0032]
Experimental Example 2
A “lactic acid fermentation emulsion 2” of

Experimental Example 2 was obtained according to the method
of Experimental Example 1 except that 12.0 parts of medium-

10 heat nonfat dry milk manufactured by YOTSUBA Co., Ltd. was
changed to 12.0 parts of low-heat nonfat dry milk
manufactured by YOTSUBA Co., Ltd. The pH of this “lactic
acid fermentation emulsion 2” after sterilization and
cooling was 4.5.

15 Formulation and the results were summarized in Table 1.
[0033]
Experimental Example 3

A “lactic acid fermentation emulsion 3” of

Experimental Example 3 was obtained according to the method

20 of Experimental Example 1 except that 12.0 parts of medium-
heat nonfat dry milk manufactured by YOTSUBA Co., Ltd. and
76.0 parts of water were changed to 35.0 parts of nonfat
concentrated milk manufactured by YOTSUBA Co., Ltd. and
53.0 parts of water. The pH of this “lactic acid

25 fermentation emulsion 3” after sterilization and cooling



4.0 35.0 0.0 pH 4.5 5.0 4.0 Sourness Presence of sourness Presence of
sourness Presence of sourness State Liquid No use due to aggregation
Paste-like No use due to oil separation Cream|ike [0055] Exanple 1
To 20.0 parts of palmkernel oil (nmelting point 29C), 105.0 parts of
hardened pal m kernel oil (nelting point288C), 39 1.0 part of palm
fractionated hardened oil (nelting point 31C) and 4.0 parts of rapeseed
hardened oil (melting point 35C) were added 0.15 part of lecithin, and 0.07
part of poh¥§ ycerin unsaturated fatty acid ester (trade name SY SClyster

(o

MO 3S, nman tured by SakanDto Yakuhln Kogyo Co., Ltd.), and then m xed
and nelted to obtain_an oil ateﬁ% i.n 67.84 pgéts of
wat er wer e dlssgP§@Hléﬁ&OB|§B§r§88 6e§uﬁ§Fta5F RYRmatidrd i K2bdeos - ‘part

of sucrose saturated fatty acid ester (trade nane: S-570, nmanufactured 10by
M t subi shi {R8§4ku Foods Cbrporatlon) 0.15 part of polyglycerin saturated
fatty acid ester (trade nane SY dyster MS-5S, nmanufactured by Sakanopto
Yakuhi n Kogyo C&ormplgtyong, ?nﬁaneoFe§8ét§npﬁe%§ﬁﬁfé868§6%a5§am81921part
of sodi um bi carbonate, 0.01 part of xanthan gum 0.01 part _of 15guar gum
0.1 p&rt oftonErReFiEeHE2laRdaRPdCpar esF FHEMPAAERE a8 d2BA8l dion of
Experinental Exanple 1 to prepare an aqueous phase. The oil phase and
t he agueous phase were stirred with a Honom xer at 65C for 30 mnutes to be
pre-enul sified, 20and then the resultant was subjected to sterilization
treatnment by direct heating at 144C for 4 seconds with an ultra high
tenperature sterilization apparatus (manufactured by Iwai Kikai Kogyo Co.
Ltd.), then honpgeni zed at a honbgeni zation pressure of 4 MPa, and

25i mredi ately cooled to 10C. After cooling, this was aged 40 for about 24
hours to obtain a foamable oil-in-water enulsion. To 1 kg of this
foamabl e oil -i n-water enul sion was added 80 g of granul ated sugar, this was
whi pped by the 5whi ppi ng nmet hod, and overrun, shape retainability and water



separation were neasured according to the aforenentioned nethod. |

addi ti on,

the nelting in the nouth,

n

mlk taste texture and texture of the

whi pped foanabl e oil-in-water enul sion were eval uated. 10Fornmul ati on and
the results were summari zed
of Exanple 1 was carried out with the
except that 67.84 parts of 15water and 0.4 part of nonfat dry mlk were
changed to 66.24 parts of water and 2.0 parts of nonfat dry mlKk,

eval uati on
Formul ati o

in Table 7.

0056] Exanpl

e 2

The net hod

formul ation as that of Exanple 1

The et hod
of Exanpl e
mlk were
and 25eval
Exanpl e 1.
Fornmul ati o
Table 7.
Pal m ker ne
38C) Palm
oi I (melti
20.0 5.0 1
0. 07

and

was _performed according to the sane manner as that of Exanple 1.
r{Téf?&et hé results were summarized in Table 7. 20Exanple 3
of Exanpl e 1 was [Cafgdrederaul WH:bethensamg Eegdnihatizan]as t hat
1 except that 67.84cpaitis Df Wwatetamahed 20. 4 paxbmgfe Bonfat dry
pleangedicto B4£84 parts of ywatef and 344 parts ofynpnfat |dry mlk,

imnkwas perforned accordinglto the same imanner as 41 that of
Ipormatapeiitadity the resyl ts were swarized in Japle 7 [0057]
gelind the results of Exanple L to Exanple |3 5were summirized in
{E?Eﬁ“éﬁ%ceﬂtra%éjarrpl e lo.Bxanpl ¢ 2 Evanple 3 G | -3snewat ef emul si on
AN _m(irlr'glgggggirpoi nt—29C); Har dened—papmkernet—opi5{etyi ng poi nt
iﬂﬁé'&ﬁ%d%ﬁyaHé'dv”Cd ot et ngpornt—31C)Rapeseedthar dened
ngipoi nt 35C) Lecijt hi n1Pe? ygl yceri nldr¥sat urlat ed ¥aPty ac¢id ester
BelnECdadd 0.07 20.0 55Q 1.0 #.0 Uolb 0.07 200 0o 0 1.0 4.0 0.15
Water 76.0 76.0 53.0
Total 100.0 100.0 100.0
Fat and oil 12.1 12.1 12.7
Protein 4.1 4.1 4.1
Lactic acid Lactic acid Lactic acid Lactic acid

bacterium bacterium bacterium

bacterium starter

starter 1

starter 1

starter 1

Nonfat milk solid 11.4 11.4 10.7
Milk fat 0.1 0.1 0.1
Vegetable fat 12.0 12.0 12.0
pH 4.5 4.5 4.5

Presence of Presence of Presence of
Sourness

sourness sourness sourness

State Cream—-like Cream—-like Cream-like

Lactic acid
bacterium starter 1

Streptococcus salivarius subsp.
Lactobacillus delbruekii bulgaricus

thermophilus

Lactic acid
bacterium starter 3

Lactococcus
Lactococcus

lactis subsp.
lactis subsp.

diacetylactis
Leuconostoc mesenteroides subsp.

Lactococcus lactis subsp. cremoris
Lactococcus lactis subsp. lactis
Lactic acid Leuconostoc mesenteroides subsp. cremoris
bacterium starter 2 |Leuconostoc pseudomesenteroides
Leuconostoc lactis
Lactococcus lactis subsp. cremoris

lactis
Lactis biovar

cremoris

[0035]

Experimental Example 4



Nonfat dry m |k Sucrose saturated fatty acid ester Pol yglycerin saturated
fatty acid ester Sodi um hexanmet aphosphat e Sodi um bi car bonat e Xant han gum
Guar gum M Ik flavor Lactic acid fernentation enmulsion in the follow ng
Table Water 0.4 0.05 0.15 0.20 0.02 0.01 0.01 0.10 1.0 67.84 2.0 0.05 0.15
0.20 0.02 0.01 0.01 0.10 1.0 66.24 3.4 9505 0.15 0.20 0.02 0.01 0.01 0.10
1.0 64.84 (Component of oil-in-water enulsion) Nonfat mlk solid MIKk
fat Vegetable fat 0.5 0.0 30.1 2.0 0.0 30.1 3.4 0.0 30.1

A “lactic acid fermentation emulsion 4” of
Experimental Example 4 was obtained according to the method
of Experimental Example 1 except that 12 parts of rapeseed
hardened oil manufactured by FUJI OIL Co., Ltd. and 76

5 parts of water were changed to 12.0 parts of medium-heat
nonfat dry milk manufactured by YOTSUBA Co., Ltd., 24 parts
of fresh cream manufactured by YOTSUBA Co., Ltd. and 64
parts of water. The pH of this “lactic acid fermentation
emulsion 4” after sterilization and cooling was 4.5.

10 Formulation and the results were summarized in Table 2.
[0036]
Experimental Example 5

A “lactic acid fermentation emulsion 5” of

Experimental Example 5 was obtained according to the method
15 of Experimental Example 1 except that 12.0 parts of medium-
heat nonfat dry milk manufactured by YOTSUBA Co., Ltd. was
reduced to 9.0 parts, and 76.0 parts of water was increased
to 79.0 parts. The pH of this “lactic acid fermentation
emulsion 5” after sterilization and cooling was 4.5.
20 Formulation and the results were summarized in Table 2.
[0037]
Experimental Example 6

A “lactic acid fermentation emulsion 6” of

Experimental Example 6 was obtained according to the method

25 of Experimental Example 1 except that 3.0 parts of total



Total fat(% 30.1 30.1 30.2 Vi scosity Plasticization Wipping tine
Overrun Shape retainability Water separation Melting in nmouth MIk taste
Taste 370 cp 4 mn.20 sec. 2 mn.30 sec. 105% B B0 A0 320 op 5 mn.or

|l onger 2 mn.50 sec. 110% A A @0 0 300 cp 5 min. or longer 3 mn. 10 sec.
120% A A @0 0 21

milk protein manufactured by Ingredia A/S was added to the
formulation of Experimental Example 1, and 76.0 parts of
water was reduced to 73.0 parts. The pH of this “lactic
acid fermentation emulsion 6” after sterilization and
5 cooling was 4.8.

Formulation and the results were summarized in Table 2.
[0038]

Formulations and the results of Experimental Example 4

to Experimental Example 6 were summarized in Table 2.

10



Lactic acid fernmentation enul sion Experi nent al

Exanpl e 1 Experi nent al

bacterium starter

Exanple 1 Fat and oil

Exanpl e 1 Experi nent al
MIk protein Lactic acid
Nonfat mlk solid MIlk fat Vegetable fat 12.1 4.1 1 11.4

0.1 12.0 12.1 4.1 1 11.40.112.012.1 4.1 1 11.4 0.1 12.0 43 [0058]
The method of Exanple 22%was carried out with the sane
formul ation as that of Exanple 2 except that 1.0 part of 5the lactic acid

Exanpl e 4

fermentation emul si on of Experinmental
rrrent ation emul sion of Experinental
pe flor med accor di ng to the sane manner as that of Exampl e 2.

the lactic
eval uati on

@g@ﬂ

Exanple 1 was changed to 1.0 part of

Exanpl e 2, and

Formul ati on and the results [wexeridstvaral | medridentabl e E8pevanpdie |5
The met hod| of Exanple 2 was |caExbmdeout W t hxdripee sanme| f dixawbilt ison [as t hat
of Exanpl e|'®dexveptttivatad. 0 part ,0f the|lactigjacid fer rrelﬁ_@ti on |emul si on
of Experi nghtvari¥SExanple 1 \was changed to 1.0 part aci d
fer ment at i atr?weﬁ‘fﬂtsfl@‘hfa(‘if dBkpger i memt@al Exanpl e 39 and leval uatd on was
per f or med AEe dgi-ngto-the ganme manner—asthat of Ex . Il at i on
and resul t§g Ové c§ﬁﬁ%‘r‘r|a§eedd in Tablee 8. POExampbe 6 The met hod of
Exampl e 2 "i%ﬂtak%ll'k";%&o‘ﬁ%in vt L..g Fsare—orutagion—as—that—pf—Exanpl e 2
except thalytPapar f,ohLhhe [facticacid—fermentationjenut-sion—of
Experi ment adllExaan e 1 was ghange® o 1.0 part2df the| | acti%acid
25f er ment afr@an edmAEksl ON Of HXper izaept al Exanplgod, and 0.0
Water 64.0 79.0 73
Total 100.0 100.0 100.0
Fat and oil 11.4 12.1 12.1
Protein 4.2 3.1 6.7
. . Lactic acid Lactic acid Lactic acid
Lactic acid . . .
bacterium starter bacterium bacterium bacterium
starter 1 starter 1 starter 1
Nonfat milk solid 12.4 8.6 14.1
Milk fat 11.4 0.0 0.0
Vegetable fat 0.0 12.0 12.0
pH 4.5 4.5 4.5
Presence of Presence of Presence of
Sourness
sourness sourness sourness
State Cream-like Liquid Paste-like
Lactic acid Streptoc?ccus salivarig§ subsp.'thermophilus
bacterium starter 1 Lactobacillus delbruekii bulgaricus
Lactococcus lactis subsp. cremoris
Lactococcus lactis subsp. lactis
Lactic acid Leuconostoc mesenteroides subsp. cremoris
bacterium starter 2 |Leuconostoc pseudomesenteroides
Leuconostoc lactis
Lactococcus lactis subsp. cremoris
Lactococcus lactis subsp. lactis

Lactic acid

5

bacterium starter 3

Lactococcus
diacetylactis

lactis subsp.

Leuconostoc mesenteroides

subsp.

Lactis biovar

cremoris

[0039]

Experimental Example 7

A

“lactic acid fermentation emulsion 7”

of



44 eval uation was perfornmed according to the same manner as that of Exanple
2. Formulation and the results were summari zed in Table 8. Exanple 7 5The
nmet hod of Exanple 2 was carried out with the same fornulation as that of
Exanpl e 2 except that 1.0 part of the lactic acid fornulation enul sion of
Experinental Exanple | was changed to 129 part of the lactic acid
formul ati on emul si on of Experinental Exanple 5, and 10 eval uation was
performed accordi ng the sanme nanner as that of Exanple 2. Fornulation and
the results were summarized in Table 8, tlons

. 0
and the reSHPESIBENERANPRETRL Fo7E%§ﬁpPQt%l?%ﬂeﬁécgﬁﬁﬁﬁglEthEﬁ *SE gdg. 45
[ Table 8] Exanple 4 Exanple 5 Exanp Ql-in- mater emul si on
PaInlkernePfoﬁﬁpéﬁémﬁﬁﬁélpgﬂﬁﬁpégc¥ ﬁé?&@ﬁe&hﬁélﬁ?kgrﬁéFtélP (mel ting point
38C) Pal mfractionated hardened oil (nelting point 31C) Rapeseed hardened
oi | (nelti AgPEsERE 95€F6E6€|PﬁﬁnmP6P§§F§ééﬁﬁnb¥ngggﬁrQgéd Patt ytdei d ester
20.0 5.0 1.0 4.0 0.15 0.07 20.0 5.0 1.0 4.0 0.15 0.07 20.0 5. 0 1.0 4.0 0.15
0.07 20.0 %ag reduged §o1%5-0. prrts, and 76.0 parts of water was

5 increased to 82.0 parts. The pH of this “lactic acid
fermentation emulsion 7” after sterilization and cooling
was 4.5.
Formulation and the results were summarized in Table 3.
[0040]
10 Experimental Example 8
A “lactic acid fermentation emulsion 8” of
Experimental Example 8 was obtained according to the method
of Experimental Example 1 except that 12.0 parts of
rapeseed hardened oil manufactured by FUJI OIL Co., Ltd.

15 was increased to 28.0 parts, and 76.0 parts of water was
reduced to 60.0 parts. The pH of this “lactic acid
fermentation emulsion 8” after sterilization and cooling
was 5.0.

Formulation and the results were summarized in Table 3.

20 [0041]

Experimental Example 9
According the method of Experimental Examplel, an oil-
in-water emulsion was prepared, subjected to fermentation,

and at the time point at which the pH became 5.1, the

25 emulsion was rapidly cooled to 5°C to stop the fermentation.



Nonfat dry m |k Sucrose saturated fatty acid ester Pol yglycerin saturated
fatty acid ester Sodi um hexanmet aphosphat e Sodi um bi car bonat e Xant han gum
Guar gum M Ik flavor Lactic acid fernentation enmulsion in the follow ng
Tabl e Water 2.0 0.05 0.15 0.20 0.02 0.01 0.01 0.10 1.0 66.24 2.0 0.05 0.15
0.20 0.02 0.01 0.01 0.10 1.0 66.24 2.0 W05 0.15 0.20 0.02 0.01 0.01 0.10
1.0 66.24 2.0 0.05 0.15 0.20 0.02 0.01 0.01 0.10 1.0 66.24 ( Conmponent
of oil-in-water emulsion) Nonfat mlk solid MIk fat Vegetable fat 2.0 0.0

30.1
Then, this fermentation product was immediately heat-

sterilized at 80°C for 10 minutes, and rapidly cooled to

5°C to obtain a “lactic acid fermentation emulsion 9” of
Experimental Example 9. The pH of this “lactic acid
5 fermentation emulsion 9” after sterilization and cooling
was 5.2.
Formulation and the results were summarized in Table 3.
[0042]
Formulations and the results of Experimental Example 7

10 to Experimental Example 9 were summarized in Table 3.



2.0 0.0 30.1 2.0 0.1 30.0 2.0 0.0 30.1 Total fat(% 30.1 30.1 30.1
30.1 Vi scosity Plasticization Wi pping tinme Overrun Shape
retainability Water separation Melting in nouth MIk taste Taste 320 cp 5

mn. or longer 2 mn. 55 sec. 110% A A0 0 0 310 cp 5 mn. or longer 2 mn.
50 sec. 105% A A 00 31
[Table 3]
Experimental Experimental Experimental
Example 7 Exanmnple 8 Example 9
Medlu@—heat nonfat 12.0 12.0 12.0
dry milk
ng—heat nonfat dry 0.0 0.0 0.0
milk
N?nfat concentrated 0.0 0.0 0.0
milk
Total milk protein 0.0 0.0 0.0
Vggetable fat and 6.0 28.0 12.0
oil
Fresh cream 0.0 0.0 0.0
Water 82.0 60.0 76.0
Total 100.0 100.0 100.0
Fat and oil 6.12 28.1 12.1
Protein 4.1 4.1 4.1
. . Lactic acid Lactic acid Lactic acid
Lactic acid . . .
bacterium start bacterium bacterium bacterium
rter starter 1 starter 1 starter 1
Nonfat milk solid 11.4 11.4 11.4
Milk fat 0.0 0.0 0.0
Vegetable fat 6.0 28.0 12.0
pH 4.5 5.0 5.2
Presence of Presence of Slight
Sourness
sourness sourness sourness
State Liquid Paste-like Cream-like
Lactic acid Streptoc?ccus sallvarlg§ subsp..thermqphllus
. Lactobacillus delbruekii bulgaricus
bacterium starter 1
Lactococcus lactis subsp. cremoris
Lactococcus lactis subsp. lactis
Lactic acid Leuconostoc mesenteroides subsp. cremoris
bacterium starter 2 |Leuconostoc pseudomesenteroides
Leuconostoc lactis
Lactococcus lactis subsp. cremoris
. . Lactococcus lactis subsp. lactis
Lactic acid . , .
. Lactococcus lactis subsp. Lactis biovar
bacterium starter 3 , ,
diacetylactis
Leuconostoc mesenteroides subsp. cremoris
[0043]
5 Experimental Example 10

The method of Experimental Example 1 was carried out



0 320 cp 5 mn. or longer 2 mn. 45 sec. 105 A A0 00 300 cp 5 mn. or

| onger 2 mn. 55sec. 110%A A0 0O Lactic acid fernentation emnul sion
Experi ment al Experi nent al Experi ment al Experi nental Exanpl e 2Exanpl e 3Exanpl e
4Exanmple 5 Fat and oil MIk protein Lactic acid bacterium starter Nonfat
mlk solid Mk fat Vegetable fat 12.1 421 1 11.4 0.1 12.0 12.7 4.1 1 10.7
0.1 12.0 11.4 4.2

except that 1 part of lactic acid bacterium starter
manufactured by Christian Hansen A/S (mixed bacteria of
Lactococcus lactis subsp. cremoris, Lactococcus lactis
subsp. lactis., Leuconostoc mesenteroides subsp. Cremoris,

5 Leuconostoc pseudomesenteroides, and Leuconostoc lactis)
was added, and fermentation was performed at 20°C. At the
time point at which the pH became 4.8, the emulsion was
rapidly cooled to 5°C to stop the fermentation. Then, this
fermentation product was immediately heat-sterilized at

10 80°C for 10 minutes, and rapidly cooled to 5°C to obtain a
“lactic acid fermentation emulsion 10” of Experimental
Example 10. The pH of this “lactic acid fermentation
emulsion 107 after sterilization and cooling was 5.1.

Formulation and the results were summarized in Table 4.

15 [0044]

Experimental Example 11
The method of Experimental Example 1 was carried out

except that 1 part of lactic acid bacterium starter
manufactured by Christian Hansen A/S (mixed bacteria of

20 Lactococcus lactis subsp. cremoris, Lactococcus lactis
subsp. lactis., Lactococcus lactis subsp. lactis biovar
diacetylactis., and Leuconostoc mesenteroides subsp.
cremoris) was added, and fermentation was performed at 20°C.
At the time point at which the pH became 4.8, the emulsion

25 was rapidly cooled to 5°C to stop the fermentation. Then,



112.4 11.4 0.0 12.1 3.1 1 8.6 0.0 12.0 46 [0060] Exanple 8 The mnet hod of
Exanple 2 was carried out wwth the sanme 5fornmulation as that of Exanple 2
except that 1.0 part of the lactic acid fernentation enul sion of
Experinental Exanple 1 was changed to 1.0 part of the lactic acid
fernmentati on enul sion of Experinental Bdnple 6, and eval uati on was
performed according to the same manner as 10that of Exanple 2. Formul ation
and the results were sunmarized in Table 9. Exanple 9 The net hod of
Exanple 2 was carried out with the same fornul ation as that of Exanple 2
except thathiso fggmensptionherrdstitc vasi dnrerieheayi BR2EnTFSFoh1ERd

Experi mental Exanple 1 was changed to 1.0 part of the lactic acid
fermentati et &9ICsFfon b Ekpetesentnd BHRhPIe Fooked &vab Faticorpbieas n
performed according to the sane manner as _that of Exanple 2. Fornul ation
and the re@ul“tl@dnélceaz@siuﬁﬁﬁm'ﬁzléétilﬁnm@uéSganiéprénEemRéééFaVﬁg to the
sane fornulation as that of Exanple 2 except that 1.0 part of the lactic
acid fer nefxaeirdmeairalls Fgampf eExXper ThenPil CExahpFe " 12@ad CchR&hfed to 1.0
part 25of the lactic acid fernentation enul sion_of Experinental 47 Exanple
8 i n Bxanplferfenthé isamemud sdonedt “wag tper Soemid izahdoassassrent 1ids
performed according to the same manner as that of Exanple 2. Fornul ation
and resul t wawerse Isummari zed in Table 9. 5Exanple 11 The met hod of
Exanple 2 was carried out with the sane fornulation as that of Exanple 2
except that 1. @opawtladfionhendachiec rasiud theweent suinparéggdsiionTeble 4.
Experinental Exanple 1 was changed to 1.0 part of the lactic acid

10f er ment at[iood 5émul si on of Experinental Exanple 9, and eval uation was
performed according to the sane manner as that of Exanple 2. Fornul ation
and t he reguwples inene agulxampied 12n Tabl e 9. [0061] 15Fornul ati ons and the
results of Exanple 8 to Exanple 11 were sumari zed in Table 9. 48 [Table
9] BEyanpl e 8 Empanplaet9cExearpl €etbebranploa £hubshionndRdt ef enul si on

Experimental Example 12 was obtained according to the
method of Experimental Example 1 except that 5.0 parts of
total milk protein manufactured by Ingredia A/S was added
to the formulation of Experimental Example 1, and 76.0

15 parts of water was reduced to 71.0 parts. The pH of this
“lactic acid fermentation emulsion 12” after sterilization
and cooling was 5.0.

Formulation and the results were summarized in Table 4.

[0046]

20 Formulations and the results of Experimental Example

10 to Experimental Example 12 were summarized in Table 4.



Pal m kernel oil

oi |

0.07 20.0 5.0 1.0 4.0 0.15 0.07

fatty acid ester

(rmelting point 29C) Hardened pal m ker nel
38C) Pal mfractionated hardened oil (nelting point 31C) Rapeseed hardened
(melting point 35C) Lecithin Rolyglycerin unsaturated fatty acid ester
20.0 5.0 1.0 4.0 0.15 0.07 20.0 5.0 1.0 4.0 0.15 0.07 20.0 5.0 1.0 4.0 0.15
Noif at dry milk Sucrose saturated

Pol ygl ycerin saturated fatty acid ester
hexanet aphosphat e Sodi um bi carbonat e Xant han gum Guar gum M | k fl avor
Lactic acid fernmentation enulsion in the following Table Water 2.0 0.05
0.15 0.20 6Te2ls. 61 0.01 0.10 1.0 66.24

oi |

Sodi um

bacterium starter

starter 2

starter 3

Experimental Experimental Experimental
Example 10 Example 11 Example 12
Medlu@—heat nonfat 12.0 12.0 12.0
dry milk
ng—heat nonfat dry 0.0 0.0 0.0
milk
Nanat concentrated 0.0 0.0 0.0
milk
Total milk protein 0.0 0.0 5.0
Vegetable fat and 12.0 12.0 12.0
oil
Fresh cream 0.0 0.0 0.0
Water 76.0 76.0 71
Total 100.0 100.0 100.0
Fat and oil 12.1 12.1 12.1
Protein 4.1 4.1 8.4
. . Lactic acid Lactic acid Lactic acid
Lactic acid . . .
bacterium bacterium bacterium

starter 1

(el ting point

bacterium starter 3

diacetylactis

Leuconostoc mesenteroides

Nonfat milk solid 11.4 11.4 15.9
Milk fat 0.0 0.0 0.1
Vegetable fat 12.0 12.0 12.0
pH 5.1 5.1 5.0
Presence of Presence of Presence of
Sourness
sourness sourness sourness
Paste-like
State Cream-like Cream-like Presence of
roughness
Lactic acid Streptocgccus sallvarlgs subsp.'thermqphllus
. Lactobacillus delbruekii bulgaricus
bacterium starter 1
Lactococcus lactis subsp. cremoris
Lactococcus lactis subsp. lactis
Lactic acid|Leuconostoc mesenteroides subsp. cremoris
bacterium starter 2 |Leuconostoc pseudomesenterocides
Leuconostoc lactis
Lactococcus lactis subsp. cremoris
. . .| Lactococcus lactis subsp. lactis
Lactic acid . . ,
Lactococcus lactis subsp. Lactis biovar

subsp. cremoris

[0047]

5 Experimental Example 13




2.0 0.05 0.15 0.20 0.02 0.01 0.01 0.10 1.0 66.24 2.0 0.05 0.15 0.20 0.02
0.01 0.01 0.10 1.0 66.24 2.0 0.05 0.15 0.20 0.02 0.01 0.01 0.10 1.0 66.24

(Conponent of oil-in-water emulsion) Nonfat mlk solid MIk fat Vegetabl e
fat 2.0 0.0 30.1 2.0 0.0 30.1 2.0 0.0 30.3 2.0 0.0 30.1 Total fat(%
30.1 30.1 30.3 30.1 35

According to the method of Experimental Example 1, an
oil-in-water emulsion was prepared, subjected to
fermentation, and at the time point at which the pH became
5.4, the emulsion was rapidly cooled to 5°C to stop the

5 fermentation. Then, this fermentation product was
immediately heat-sterilized at 80°C for 10 minutes, and
rapidly cooled to 5°C to obtain a “lactic acid fermentation
emulsion 13”7 of Experimental Example 13. The pH of this
“lactic acid fermentation emulsion 13” after sterilization

10 and cooling was 5.5.
Formulation and the results were summarized in Table 5.
[0048]
Experimental Example 14
Commercially available cream cheese
15 As commercially available cream cheese, cream cheese
manufactured by Tatura Milk Industries Limited was used.

The evaluation of this commercially available cream

cheese is summarized in Table 5.
[0049]
20 Comparative Experimental Example 1

A lactic acid fermentation emulsion of Comparative
Experimental Example 1 was obtained according to the method
of Experimental Example 1 except that 12.0 parts of medium-
heat nonfat dry milk manufactured by YOTSUBA Co., Ltd. was

25 reduced to 7.0 parts, and 76.0 parts of water was increased



Viscosity Plasticization Wipping tine Overrun Shape retainability Water
separation Melting in mouth Ml k taste Taste 330 cp 5 mn.or longer 3 mn.

10 sec. 115% A Ao 0 0 320 cp 5 min. or longer 2 mn. 50 sec. 110% A Ae O
0 295 cp 5 min. or longer 2 mn. 45 sec. 105%A Ao 00 310 cp 5 mn. or
l onger 2 mn. 55 sec. 110% A A 36

to 81.0 parts. The pH of this lactic acid fermentation
emulsion after sterilization and cooling was 4.5.
Formulation and the results were summarized in Table 5.

[0050]

5 Formulations and the results of Experimental Examples

13 and 14 and Comparative Experimental Example 1 were

summarized in Table 5.

[Table 5]
. . Comparative
Experimental Experimental .
Example 13 Example 14 Experimental
b p Example 1
Medium-heat nonfat 12.0 Commercially 7.0
dry milk : available :
Low-heat nonfat dry cream cheese
. 0.0 0.0
milk
Ngnfat concentrated 0.0 0.0
milk
Total milk protein 0.0 0.0
Vggetable fat and 12.0 12.0
oil
Fresh cream 0.0 0.0
Water 76.0 81.0
Total 100.0 100.0
Fat and oil 12.1 33.0 12.1
Protein 4.08 8.2 2.4
. . Lactic acid Lactic acid
Lactic acid . .
bacterium starter bacterium - bacterium
starter 1 starter 1
Nonfat milk solid 11.4 11.5 6.7
Milk fat 0.0 33.0 0.0
Vegetable fat 12.0 0.0 12.0
pH 5.5 5.0 4.5
Little Slight Presence of
Sourness
sourness sourness sourness
State Cream-like Solid-like Liquid
10 [0051]

Comparative Experimental Example 2



000 Lactic acid fernmentation enul sion

Experi nent al Experi nent al Experi nent al Experi nental Exanpl e 6Exanpl e 7Exanpl e
8Exanple 9 Fat and oil MIk protein Lactic acid bacterium starter Nonfat
mlk solid MIk fat Vegetable fat 12.1 6.7 1 14.1 0.1 12.0 6.1 4.1 1 11.4
0.06.028.14.1111.40.028.012.1 41 1 11.4 0.0 12.0 49 [0062]
Exanpl e 12 The nethod of Exanple 2 was carried out with the sane

5formul ation as that of Exanple 2 except that 1.0 part of the lactic acid
fermentation emul sion of Experinental Exanple_1 was changed to 1.0 part of
the lactic aci d®f éRREACARFHR éﬁﬁm§P6ﬁtéPnEﬁﬁé#§ﬁ€Ht8ﬁ EQBppretise and

eval uati on was perfornmed according to the sanme nmanner as 10t hat of Exanple
2. Formul aEXBRTaAE tRé E&3WPLE velassQRiraiineddarrOoTdbre 0. tERaRpreceds

of Experimental Example 1 except that 12.0 parts of
rapeseed hardened oil manufactured by FUJI OIL Co., Ltd.

5 was reduced to 4.0 parts, and 76.0 parts of water was
increased to 84.0 parts. The pH of this lactic acid
fermentation emulsion after sterilization and cooling was
4.5.

Formulation and the results were summarized in Table 6.
10 [0052]
Comparative Experimental Example 3
A lactic acid fermentation emulsion of Comparative
Experimental Example 3 was obtained according to the method
of Experimental Example 1 except that 12.0 parts of
15 rapeseed hardened oil manufactured by FUJI OIL Co., Ltd.
was increased to 35.0 parts, and 76.0 parts of water was
reduced to 53.0 parts. The pH of this lactic acid
fermentation emulsion after sterilization and cooling was
5.0.
20 Formulation and the results were summarized in Table 6.
[0053]
Comparative Experimental Example 4
As commercially available yogurt, Bulgaria Yogurt
manufactured by Meiji Dairies Corporation was used. The

25 evaluation of this yogurt is summarized in Table 6.



The met hod of Exanple 2 was carried out with the same fornul ation as that
of Exanple 2 except that 1.0 part of 15the lactic acid fernmentation

enul si on of Experi nent al

acid fernentation enul sion of Experinental

Exanple 1 was changed to 1.0 part of the lactic
Exanpl e 11, and eval uati on was

perfornmed according to the sane manner #s that of Exanple 2. Fornul ation

and the results were 20summari zed in Table 10. Exanple 14

The net hod

of Exanple 2 was carried out with the sane formulation as that of Exanple 2
except that 1.0 part of the lactic acid fernentation enul sion of
Experi ment 4P025kxanpl e 1 was changed to 1 0 part of the lactic acid 50

fernmentati on enul si on of Ex

peri nment al

nple 12,

and eval uati on was

perf orned accor HPAHULBLLABSsARE ﬁﬁﬁné?séétﬁhaﬁ SPmEiéﬁﬁFgeZ For mul ati on
and the results were summarized in Table 10. 5Exanp
of Exanpl eEZP@AIMERE R eBXBUP LR 8htphGO@ﬁﬁﬁaFéVﬁuEép%hmﬁgtﬁFaaEXéIfﬂpB%arrpl e 2
except that 1.0 part of the lactic acid fernentation emnul sion of

Experi nent 4l wexanpreamarpgasdchangelleo®1. 0 part of the lactic acid

Exanpl e 13, and eval uati on was
perfoPned &febldi Ad to the sanme manner as that of Exanpl e 2. Fornul ation

10f er rent ati on enul si on of

Experi nent al

r Aol

15

The net hod

and the resutts—were summarized 11F, &l o7 10 L0063L ISRorpitaELoms and the
results of| Exanple 12 to ExanplR rinnele| Sitpudidezesh inpdadligedQn |51 [Table
10] Exanmple 12 Exanple 13 anﬂﬂh@ué4zExanph@mﬁﬁa@ | -]i newah@re enul si on
Pal m ker nefveailn-haet toAgafppOI Nt 2 Har dened | m ker|nebmm@irki{Imel {i ng poi nt
38C) Pal m fargctilagnat ed har dened 0|I?nelt ng point 31C) Rapesdéd hardened
oi | (nel tipgvwpoiant n@8€y dwcit hi n Pgl ygl yceri ngugsat urjat edrPatty aci d ester
20.0 5.0 1jmd1k 0 0.15 0. 07 20 0 5.0
Nonfat concentrated
. 0.0 0.0
milk
Total milk protein 0.0 0.0
Vegetable fat and 4.0 35.0
oil
Fresh cream 0.0 0.0
Water 84.0 53.0
Total 100.0 100.0
Fat and oil 4,12 35.1 3.0
Protein 4.08 4.1 3.2
Lactic acid Lactic écid Lactic écid
. bacterium bacterium -
bacterium starter starter 1 starter 1
Nonfat milk solid 11.4 11.4 9.0
Milk fat 0.0 0.0 3.0
Vegetable fat 4.0 35.0 0.0
pH 4.5 5.0 4.0
Presence of Presence of Presence of
Sourness sourness sourness sourness
Liquid Paste-like
State No use due to | No use due to Cream-like
aggregation oil separation
[0055]
Example 1
To 20.0 parts of palm kernel oil (melting point 29°C),
10 5.0 parts of hardened palm kernel oil (melting point 38°C),



1.0 4.0 0.15 0.07 20.0 5.0 1.0 4.0 0.15 0.07 20.0 5.0 1.0 4.0 0.15 0.07
Nonfat dry mlk Sucrose saturated fatty acid ester Polyglycerin saturated
fatty acid ester Sodi um hexanet aphosphat e Sodi um bi carbonat e Xant han gum
GQuar gum M | k flavor Lactic acid fernmentation enmulsion in the foll ow ng
Table Water 2.0 0.05 0.15 0.20 0.02 0.0390.01 0.10 1.0 66.24 2.0 0.05 0.15
0.20 0.02 0.01 0.01 0.10 1.0 66.24 2.0 0.05 0.15 0.20 0.02 0.01 0.01 0.10
1.0 66.24 2.0

1.0 part of palm fractionated hardened oil (melting point
31°C) and 4.0 parts of rapeseed hardened oil (melting point

35°C) were added 0.15 part of lecithin, and 0.07 part of
polyglycerin unsaturated fatty acid ester (trade name SY
5 Glyster MO-3S, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.), and then mixed and melted to obtain an oil phase.
Separately, in 67.84 parts of water were dissolved and
dispersed 0.4 part of nonfat dry milk, 0.05 part of sucrose
saturated fatty acid ester (trade name: S-570, manufactured

10 by Mitsubishi-Kagaku Foods Corporation), 0.15 part of
polyglycerin saturated fatty acid ester (trade name SY
Glyster MS-5S, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.), 0.2 part of sodium hexametaphosphate, 0.02 part of
sodium bicarbonate, 0.01 part of xanthan gum, 0.01 part of

15 guar gum, 0.1 part of milk flavor, and 1.0 part of the
lactic acid emulsion of Experimental Example 1 to prepare
an agqueous phase.

The oil phase and the aqueous phase were stirred with
a Homomixer at 65°C for 30 minutes to be pre-emulsified,

20 and then the resultant was subjected to sterilization
treatment by direct heating at 144°C for 4 seconds with an
ultra high temperature sterilization apparatus
(manufactured by Iwai Kikai Kogyo Co., Ltd.), then
homogenized at a homogenization pressure of 4 MPa, and

25 immediately cooled to 10°C. After cooling, this was aged



0.05 0.15 0.20 0.02 0.01 0.01 0.10 1.0 66.24 (Conponent of
oil-in-water enulsion) Nonfat mlk solid MIk fat Vegetable fat 2.0 0.0
30.1 2.00.0 30.1 2.1 0.030.1212.00.030.1 Total fat(% 30.1 30.1
30.1 30.1 Vi scosity Plasticization Wipping time Overrun Shape
retainability Water separation Melting 4t nouth M1k taste Taste 330 cp 5
mn. or |onger

for about 24 hours to obtain a foamable oil-in-water
emulsion.
To 1 kg of this foamable oil-in-water emulsion was
added 80 g of granulated sugar, this was whipped by the
5 whipping method, and overrun, shape retainability and water
separation were measured according to the aforementioned
method. In addition, the melting in the mouth, milk taste
texture and texture of the whipped foamable oil-in-water
emulsion were evaluated.
10 Formulation and the results were summarized in Table 7.
[0056]
Example 2
The method of Example 1 was carried out with the same
formulation as that of Example 1 except that 67.84 parts of
15 water and 0.4 part of nonfat dry milk were changed to 66.24
parts of water and 2.0 parts of nonfat dry milk, and
evaluation was performed according to the same manner as
that of Example 1. Formulation and the results were
summarized in Table 7.
20 Example 3
The method of Example 1 was carried out with the same
formulation as that of Example 1 except that 67.84 parts of
water and 0.4 part of nonfat dry milk were changed to 64.84
parts of water and 3.4 parts of nonfat dry milk, and

25 evaluation was performed according to the same manner as



mn. 40 sec. 105% A A0 A0 345 cp 5 min. or longer 2 mn. 30 sec. 105% A
O AO 360 cp 5 mn. or longer 2 mn. 10sec. 100%A A0 A A 320 cp 5 mn.

r longer 2 min. 45 sec. 110%A A0 AOQ Lactic acid fernmentation

emul si on Experi nent al Experi nent al Experi nent al Experi mental Exanpl e 10Exanpl e
11Exanpl e 12Exanple 13 Fat and oil MIkibrotein

2
A
0

that of Example 1. Formulation and the results were

summarized in Table 7.

[0057]

Formulations and the results of Example 1 to Example 3

5 were summarized in Table 7.



Lactic aci

d bacterium starter

Nonfat mlk solid MIk fat Vegetable fat 12.1

4.1 2 11.4 0.0 12.0 12.1 4.1 3 11.4 0.0 12.0 12.1 8.4 1 15.9 0.1 12.0 12.1
4.1111.4 0.0 12.0 52 [0064] Exanple 16 The nethod of Exanple 2 was
carried out wth the same 5fornul ati on as that of Exanple 2 except that 1.0

part of the lactic acid fernmentation em# sion of Experinental

Exanpl e

changed to 1.0 part of the lactic acid fernentation enul sion of

Experi ment
manner as

al
10t hat of Exanp

1 was

Exanpl e 14, and eval uati on was perforned according to the sane
le 2. Fornulation and the results were sumari zed

in Tabl e 11Tapde63] Exanple 17 The nethod of Exanple 2 was carried out with

the same 1
kernel oil
(nelting p
35C), 0.15
20d yster
66. 24 part
poi nt 29C)
parts of r
25pol ygl yc
MO 3S, man
of water,
of Exanpl e
5[ 0066]

formotationas that —of EX3

Mk Buode X CePExidpas 220. U ERadpls 307

pal m

dinehtvaagr p@iRion?9C), 5.0

barts of hardened pal m kernel

oi |

pi nt 38C), 4.0 part'srof ¢id
part of , pOLIRIVEVERLA, fisg
MD- 35, nmEnUT Gk Ulegony 3
5 ofpeg\llg%?{%\/\%te chan%e%%igI
3. * ] I
apeseed ha@é;s%@lég?j Q?dezaré&itli
erin unsat uradlethd asiny 338
uf act ured by Sakanot g, Yakul
and V@)1 uadriORnRSraed fratdyy
2. Formul ati on andcidhesteag

m ker.nel

1l esteéer
i n Kogyo Co.,
od le{ofoly

neseed har dened,pid
urated fatty acid ester (trade n
anot o°-Yakuhi n Kog$o Co.,
15.0 parts of pal mkernel
(mebting point038C)
ng p40iont 35C), P,10 part o
(trade name SY 53

oi |

bt £ ) ,

(el ti pg.opoi n

and ¢5.521 p
ding to.t sane
sult s were qumrn:?r‘?fpd in ‘T’?h,g 11

Ltd®), a
oi I (m

f
4Gloyst e

er a

t
anme SY
nd

el ting
2.0

r
art s
5 that

Nonfat dry milk 0.4 2.0 3.4
Sucrose saturated fatty acid 0.05 0.05 0.05
ester
Polyglycerin saturated fatty acid 0.15 0.15 0.15
ester
Sodium hexametaphosphate 0.20 0.20 0.20
Sodium bicarbonate 0.02 0.02 0.02
Xanthan gum 0.01 0.01 0.01
Guar gum 0.01 0.01 0.01
Milk flavor 0.10 0.10 0.10
Lactic acid fermentation emulsion 1.0 1.0 1.0
in the following Table : : :
Water 67.84 66.24 64.84
(Component of oil-in-water
emulsion)
Nonfat milk solid 0.5 2.0 3.4
Milk fat 0.0 0.0 0.0
Vegetable fat 30.1 30.1 30.1
Total fat (%) 30.1 30.1 30.2
Viscosity 370 cp 320 cp 300 cp
. . 4 min. 20 5 min. or 5 min. or
Plasticization
sec. longer longer
Whipping time 2 min. 30 2 min. 50 3 min. 10
ipping ti sec. sec. sec.
Overrun 105% 110% 120%
Shape retainability B A A
Water separation B A A
Melting in mouth @ @® @®
Milk taste A O O
Taste O O O
Lactic acid fermentation emulsion Experimental Experimental Experimental
Example 1 Example 1 Example 1
Fat and oil 12.1 12.1 12.1
Milk protein 4.1 4.1 4.1
Lactic acid bacterium starter 1 1 1
Nonfat milk solid 11.4 11.4 11.4
Milk fat 0.1 0.1 0.1
Vegetable fat 12.0 12.0 12.0




Exanpl e 18 The met hod of Exanple 2 was carried out with the sane
formul ation as that of Exanple 2 except that 20.0 parts of pal mkernel oil
(rmelting point 29C), 5.0 parts of hardened 10pal m kernel oil (nelting point
38C), 1.0 part of palmfractionated hardened oil (nelting point 31C), 4.0
parts of rapeseed hardened oil (neltingtpoint 35C), 0.15 part of
pol yglycerin unsaturated fatty acid ester (trade nanme SY dyster MO 3S,
manuf act ured by Sakanoto Yakuhin Kogyo Co., 15Ltd.), and 66.24 parts of
wat er were chan%ed to 26.0 parts of palmkernel oil (nmelting point 29C),
6.0 parts dPOR&dened pal m kernel oil (melting point 38C), 2.0 parts of
pal mfractionated hardened oil (nelting point 31C), 6.0 parts of rapeseed
har dened ofKa@®ert fng poi nt 35C), 0.02 20part of polyglycerin unsaturated
fatty acid ester (trade nane SY dyster MO 3S, manufactured by Sakanoto
Yakuhi n Kogyo C3he meghpd shdEsempdepar eSofafaier, OBhd Ve8I GAEi 6A Gas
perfornmed according to the sane manner as that of Exanple 2. For rrul ation
and the redolrrglagiensammihpe@li FX25PA6 € f—%cepmtpééei] OER&KbI 8719
The met hod of Exanple 2 was carried out with the same fornul ation as that
of Ex&npl etReedteeptict hatd2@eomparesion spalmirer Al ESPPTLREPTPAg poi nt
29C), 5.0 parts of hardened pal mkernel oil (nelting point 380, 1.0 part
of pal m fr&zempiat édwhar ¢gbaagedi Lo delt Pﬁgtp@fn$h91%FCt4COa§éth s of
rapeseed hardened oil (nelting point 35C), 0.15 part of polyglycerin
unsat ur at edefraeny agdion eswdsiorr ade Exame igented pEeEP1ROZ3Sanganuf act ur ed
by Sakanoto Yakuhin Kogyo Co., Ltd.), and 66.24 parts of water were changed
to 33.0 partvslobtpahnweer pelrf@irme(inebpiomgiipl@i o 20€) sameOmganes 8f har dened
pal m kernel oil (melting point 38C), 2.0 parts of palmfractionated
har dened oithatmelft Ergmpdient .31€Eprmelatispapns! cher gpesedd mWardened oil
(nmelting point 35C), 0.01 part of the polyglycerin unsaturated fatty acid
esten0(trademmane z8¥ GhySkeleMd.3S, nmanuf actured by Sakanoto Yakuhi n Kogyo
Co., Ltd.), and 48.30 parts of water, and eval uati on was perforned
accordi ng Eaaip@esad@me manner as 20t hat of Exanple 2. Fornulation and the
results were summari zed in Table 11. [0068] Formul ati ons and the
results of Exanphe hethodExdnplkempd ewer easuremriized our Walthe the. sab® [ Tabl e
11] Exanple 16 Exanple 17 Exanple 18 Exanple 19 G| -in-water enul sion
Pal m ker nelfo@inu1Grrebhi Ag poiant oZ9Exakaridenred xpapm kéwtell .00 pageltfi ng poi nt
38C) Pal mfractionated hardened oil (nelting point 31C) Rapeseed hardened
oi | (melti RYepaiakt 1356)ikie Fetritien tBaliygl waerlisi onnsdt Exateed rdeatttyl aci d est er
20.0 5.0 1.0 4.0

15 Example 1 was changed to 1.0 part of the lactic acid

fermentation emulsion of Experimental Example 3, and
evaluation was performed according to the same manner as
that of Example 2. Formulation and results were summarized
in Table 8.
20 Example 6

The method of Example 2 was carried out with the same
formulation as that of Example 2 except that 1.0 part of
the lactic acid fermentation emulsion of Experimental
Example 1 was changed to 1.0 part of the lactic acid

25 fermentation emulsion of Experimental Example 4, and



0.15 0.07 15.0 3.0 1.0 2.0 0.15 0.10 26.0 6.0 2.0 6.0 0.15 0.02 33.0 7.0
2.0 6.0 0.15 0.01 Nonfat dry mlk Sucrose saturated fatty acid ester
Pol ygl ycerin saturated fatty acid ester Sodi um hexanet aphosphat e Sodi um

bi car bonat e Xanthan gum 2.0 0.05 0.15 0.20 0.02 0.01 0.01 0.10 1.0 66.24
2.0 0.05 0.15 0.20 0.02 0.01 0.01 0.10440 75.21 2.0 0.05 0.15 0.20 0.02
0.01 0.01 0.10 1.0 56.29 2.0 0.05 0.15 0.20 0.02 0.01 0.01 0.10 1.0 48.30
Guar gum M Ik flavor Lactic acid fernentation enmulsion in the follow ng

evaluation was performed according to the same manner as
that of Example 2. Formulation and the results were
summarized in Table 8.
Example 7

5 The method of Example 2 was carried out with the same
formulation as that of Example 2 except that 1.0 part of
the lactic acid formulation emulsion of Experimental
Example 1 was changed to 1.0 part of the lactic acid

formulation emulsion of Experimental Example 5, and

10 evaluation was performed according the same manner as that
of Example 2. Formulation and the results were summarized
in Table 8.
[0059]

Formulations and the results of Example 4 to Example 7

15 were summarized in Table 8.



Tabl e Wat er (Conponent of oil-in-water emul sion) Nonfat mlk solid
MIlk fat Vegetable fat 2.0 0.4 30.0 2.0 0.0 21.1 2.0 0.0 40.1 2.0 0.0 48.1
Total fat(% 30.4 21.1 40.1 48.1 Viscosity Plasticization Wi pping
time Overrun Shape retainability Water separation Melting in nouth | k
taste Taste 305 cp 5 nin.or 45

[Table 8]
Example 4 Example 5 Example 6 Example 7
Oil-in-water emulsion
Palm kernel oil
(melting point 29°C) 20.0 20.0 20.0 20.0
Hardened palm kernel oil
(melting point 38°C) 5.0 5.0 5.0 5.0
Palm fractionated hardened
oil (melting point 31°C) 1.0 1.0 1.0 1.0
Rapeseed hardened oil
(melting point 35°C) 4.0 4.0 4.0 4.0
Lecithin 0.15 0.15 0.15 0.15
Polyglycerin unsgturated 0.07 0.07 0.07 0.07
fatty acid ester
Nonfat dry milk 2.0 2.0 2.0 2.0
Sucrose saturated fatty acid 0.05 0.05 0.05 0.05
ester
Polyglycerin saturatgd fatty 0.15 0.15 0.15 0.15
acid ester
Sodium hexametaphosphate 0.20 0.20 0.20 0.20
Sodium bicarbonate 0.02 0.02 0.02 0.02
Xanthan gum 0.01 0.01 0.01 0.01
Guar gum 0.01 0.01 0.01 0.01
Milk flavor 0.10 0.10 0.10 0.10
Lactic acid fermentation
emulsion in the following 1.0 1.0 1.0 1.0
Table
Water 66.24 66.24 66.24 66.24
(Component of oil-in-water
emulsion)
Nonfat milk solid 2.0 2.0 2.0 2.0
Milk fat 0.0 0.0 0.1 0.0
Vegetable fat 30.1 30.1 30.0 30.1
Total fat (%) 30.1 30.1 30.1 30.1
Viscosity 320 cp 310 cp 320 cp 300 cp
. . 5 min. or 5 min. or 5 min. or 5 min. or
Plasticization
longer longer longer longer
Whi . 1 2 min. 2 min. 2 min. 2 min.
1pping time 55 sec. 50 sec. 45 sec. 55 sec.
Overrun 110% 105% 105% 110%
Shape retainability A A A A
Water separation A A A A
Melting in mouth ® ® ® ®
Milk taste O O @® O
Taste O O O O
Lactic acid fermentation Experimental ExperimentalExperimental Experimental
emulsion Example 2 Example 3 Example 4 Example 5
Fat and oil 12.1 12.7 11.4 12.1
Milk protein 4.1 4.1 4.2 3.1
Lactic acid bacterium starter 1 1 1 1
Nonfat milk solid 11.4 10.7 12.4 8.6
Milk fat 0.1 0.1 11.4 0.0
Vegetable fat 12.0 12.0 0.0 12.0




|l onger 2 mn. 55 sec. 115% A A @0 0 230 cp 5 mn. or longer 3 mn. 40sec.
120% B B @0 O 380 cp 5 mn.or longer 2 mn. 10 sec. 100% A A0 O O 420 cp

S mn. or longer 1 min. 45 sec. 95% A A0 00 Lactic acid fernmentation
emul si on Experi nent al Experi nent al Experi nent al Experi mental Exanpl e 14Exanpl e
1Exanpl e 1Exanple 1 Fat and oil 46

[0060]

Example 8

The method of Example 2 was carried out with the same
5 formulation as that of Example 2 except that 1.0 part of
the lactic acid fermentation emulsion of Experimental
Example 1 was changed to 1.0 part of the lactic acid
fermentation emulsion of Experimental Example 6, and
evaluation was performed according to the same manner as
10 that of Example 2. Formulation and the results were
summarized in Table 9.
Example 9
The method of Example 2 was carried out with the same
formulation as that of Example 2 except that 1.0 part of
15 the lactic acid fermentation emulsion of Experimental
Example 1 was changed to 1.0 part of the lactic acid
fermentation emulsion of Experimental Example 7, and

evaluation was performed according to the same manner as

that of Example 2. Formulation and the results were
20 summarized in Table 9.
Example 10

According to the same formulation as that of Example 2
except that 1.0 part of the lactic acid fermentation
emulsion of Experimental Example 1 was changed to 1.0 part

25 of the lactic acid fermentation emulsion of Experimental



M1k protein Lactic acid bacteriumstarter Nonfat mlk solid M|k fat
Vegetable fat 33.0 8.2 - 11.5 33.0 0.0 12.1 4.1 1 11.4 0.1 12.0 12.1 4.1 1
11.4 0.1 12.0 12.1 4.1 1 11.4 0.1 12.0 56 [0069] Exanple 20 The nethod of
Exanple 2 was carried out with the same 5fornul ation as that of Exanple 2
except that 66.24 parts of water, and 140 part of the lactic acid
fermentation enul sion of Experinental Exanple 1 were changed to 66.64 parts
of water, and 0.6 part of the lactic acid fernentation enul sion of
Experinental Exanple 1, and 1O0eval uati on was perforned accorgin to the
sane nanneFxagPiRaf &P Exanple 2. EBEnIPHE 6fCahlcPheAEsRPLS ORRRE

summari zed in Table 12. Exanple 21 The nethod of Exanple 2 was carried out
with the samf BSEEERNEALI YASa®rhar™er BLaRpréng éfecggte FPRAE PEB°Parts of
pal m ker nel oil gnelting poi nt 29&3, 66.24 parts of water, 2.0 parts of
nonfat dryagi thatard Exempact 2of EReEMUdétienaérd FePHeRtal'Fé6R emul sion of
Experi mental Exanple 1 were changed to 19.8 parts of the pal mkernel oi
(el ting péummazozed) ingabdepdrts of water, 1.9 parts of nonfat dry milk
and 2.0 parts of the lactic acid fernentati on enul sion of Experinental
Exanplbe 1, Exagpd¢alldati on was perforned according to the same manner as
that of Exanple 2. Fornulation and the results were summarized in Table 12.
25[ 0070] 57 Ex&imel mezhod of ERmapdet Rodasf CEBX&rpide oRtwdd thalthice§2B8t Wit h
the same fornulation as that of Exanple 2 except that 20.0 parts of palm
kernel oil flomelutliarig opoiast t29€) of68x2Mmpdar £s escemgt &hat 1.0 part of

the lactic acid fermentation emulsion of Experimental
Example 1 was changed to 1.0 part of the lactic acid

10 fermentation emulsion of Experimental Example 9, and
evaluation was performed according to the same manner as
that of Example 2. Formulation and the results were
summarized in Table 9.
[0061]

15 Formulations and the results of Example 8 to Example

11 were summarized in Table 9.



52.0 parts of nonfat dry mlk, and 1.0 part of the lactic acid fernmentation
emul si on of Experinental Exanple 1 were changed to 19.6 parts of palm
kernel oil (nmelting point 29C), 64.04 parts of water, 1.6 parts of nonfat
dry milk, and 4.0 parts of the lactic acid fernentation enul sion of
10Experi mental Exanple 1, and eval uati o8 was performed according to the
sanme manner as that of Exanples 2. Fornulation and the results were

sumari zed in Table 12. Exanple 23 The nethod of Exanple 2 was carried out
with the sane 15fornul ation as that of Exanple 2 except that 20.0 parts of
pal m ker ne|{TéiO|le(r9é|t| ng point 29C), 66.24 parts of water, 2.0 parts of

nonfat drymtk, and I.0 part of [t§&d1@aCi 1 Ce.am germ@latlioomﬁmbsilon of
Exper i ment pli1 Exanpke edulwedne chanc ed to 19.1 parts of palmkernel oil
(melting ppint 2029C Pal@lke@ alrlts ofg. water, do.4 parts,pb nonfabodry mlKk,
and 8.0 payts qf | t(ﬁ‘ %P?J@t fer ment ati on enul si on of Experinenta
m kerne .
Exampl e 1, and eva{fn h@ Ol\e@swp@rforﬁé)d accordithg to tBRe’sane nmenher as
t hat of Examp P e f. For mul ati on and the results were summarized in Table 12.
25[0071] B8 T FAE Eg"gﬁ ‘and the resul tso of Exanple 20 to.Exanple 23
were sumay i zecf |R|gpe'|;a Barbidned OF [Talgl e 12] Exarrpl e 2(2 anpl e423. Exanpl e
22 Exanpl el 23 O | -(mertwead esingMiFsilio Pal m Ketnel oi " {nel ti ng poi nf 29C)
Har dened pal m kernel oil (peliting pod pt 38C) Pakm fracgignated hardened
oi | (el ting poiratyg3de}inRapasaatedia doe d 0| I r;gEI ting Q%Hnt 35C) Lecifhin
Pol ygl ycer | n_unsat ur dttesd fcatiteytexgi d ester 0104 001500710198
5.0 1.0 4. 00715 007 k90 apy Qi |0 420 0. 15 U.zw 91T 59 1.0 4. 0,0.1p 0.07
Sucrose saturated fatty acid 0.05 0.05 0.05 0.05
ester ) : : :
Polyglycerin saturated fatty 0.15 0.15 0.15 0.15
acid ester : : : :
Sodium hexametaphosphate 0.20 0.20 0.20 0.20
Sodium bicarbonate 0.02 0.02 0.02 0.02
Xanthan gum 0.01 0.01 0.01 0.01
Guar gum 0.01 0.01 0.01 0.01
Milk flavor 0.10 0.10 0.10 0.10
Lactic acid fermentation
emulsion in the following 1.0 1.0 1.0 1.0
Table
Water ©6.24 66.24 66.24 66.24
(Component of oil-in-water
emulsion)
Nonfat milk solid 2.0 2.0 2.0 2.0
Milk fat 0.0 0.0 0.0 0.0
Vegetable fat 30.1 30.1 30.3 30.1
Total fat (%) 30.1 30.1 30.3 30.1
Viscosity 330 cp 320 cp 295 cp 310 cp
A . 5 min. or 5 min. or 5 min. or 5 min. or
Plasticization 1
onger longer longer longer
hiobi . 3 min. 2 min. 2 min. 2 min.
Whipping time 10 sec. 50 sec. 45 sec. 55 sec.
Overrun 115% 110% 105% 1108
Shape retainability A A A A
Water separation A A A A
Melting in mouth ® ® ® @®
Milk taste O O O O
Taste O O O O
Lactic acid fermentation Experimental ExperimentalExperimental Experimental
emulsion Example 6 Example 7 Example 8 Example 9
Fat and oil 12.1 6.1 28.1 12.1
Milk protein 6.7 4.1 4.1 4.1
Lactic acid bacterium starter 1 1 1 1
Nonfat milk solid 14.1 11.4 11.4 11.4
Milk fat 0.1 0.0 0.0 0.0
Vegetable fat 12.0 6.0 28.0 12.0




Nonfat dry m |k Sucrose saturated fatty acid ester Pol yglycerin saturated
fatty acid ester Sodi um hexanmet aphosphat e Sodi um bi car bonat e Xant han gum
Guar gum M Ik flavor Lactic acid fernentation enmulsion in the follow ng
Table Water 2.0 0.05 0.15 0.20 0.02 0.01 0.01 0.10 0.6 66.64 1.9 0.05 0.15
0.20 0.02 0.01 0.01 0.10 2.0 65.54 1.64205 0.15 0.20 0.02 0.01 0.01 0.10

4.0 64.04 1.1 0.05 0.15 0.20 0.02 0.01 0.01 0.10 8.0 61.04 ( Conmponent
of oil-in-water emulsion) Nonfat mlk solid

[{0062]

Example 12

The method of Example 2 was carried out with the same
5 formulation as that of Example 2 except that 1.0 part of
the lactic acid fermentation emulsion of Experimental
Example 1 was changed to 1.0 part of the lactic acid
fermentation emulsion of Experimental Example 10, and
evaluation was performed according to the same manner as
10 that of Example 2. Formulation and the results were
summarized in Table 10.
Example 13
The method of Example 2 was carried out with the same
formulation as that of Example 2 except that 1.0 part of
15 the lactic acid fermentation emulsion of Experimental
Example 1 was changed to 1.0 part of the lactic acid
fermentation emulsion of Experimental Example 11, and

evaluation was performed according to the same manner as

that of Example 2. Formulation and the results were
20 summarized in Table 10.
Example 14

The method of Example 2 was carried out with the same
formulation as that of Example 2 except that 1.0 part of
the lactic acid fermentation emulsion of Experimental

25 Example 1 was changed to 1.0 part of the lactic acid



Ml k fat Vegetable fat 2.0 0.0 30.1 2.0 0.0 30.0 2.0 0.0 30.1 2.0
Vi scosity Plasticization W

Tot al i
time Overrun Shape retainability Water separation Melting in nouth
0

fat(% 30.1 30.1 30.1 30.1

taste Taste 290 cp 5 min. or longer 3 mn. 15 sec. 120% A A0 O

m n.

or

10

15

| onger 3 min. 00sec. 110% 50

fermentation emulsion of Experimental Example 12, and
evaluation was performed according to the same manner
that of Example 2. Formulation and the results were
summarized in Table 10.
Example 15

The method of Example 2 was carried out with the
formulation as that of Example 2 except that 1.0 part
the lactic acid fermentation emulsion of Experimental
Example 1 was changed to 1.0 part of the lactic acid
fermentation emulsion of Experimental Example 13, and
evaluation was performed according to the same manner
that of Example 2. Formulation and the results were
summarized in Table 10.

[0063]

Formulations and the results of Example 12 to Example

15 were summarized in Table 10.
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AAOOO325 cp 5mn. or longer 2 mn. 55 sec. 110% A A0 0 0 350 cp 5
mn. or longer 2 mn. 45 sec. 105%A A0 A0 Lactic acid fernentation
enul si on Experi nment al Experi nent al Experi mental Experinental Exanple 1Exanple
1Exanpl e 1Exanple 1 Fat and oil MIk protein Lactic acid bacteriumstarter
Nonfat milk solid MIk fat Vegetable fa?l12.1 4.1 1 11.4 0.1 12.0 12.1 4.1
111.4

[Table 10]
Example 12 Example 13 FExample 14 Example 15
Oil-in-water emulsion
Palm kernel oil
(melting point 29°C) 20.0 20.0 20.0 20.0
Hardened palm kernel oil
(melting point 38°C) 5.0 5.0 5.0 5.0
Palm fractionated hardened
0il (melting point 31°C) 1.0 .0 1.0 1.0
Rapeseed hardened oil
(melting point 35°C) 4.0 4.0 4.0 4.0
Lecithin 0.15 0.15 0.15 0.15
Polyglycerin unsaturated
fatty acid ester 0.07 0.07 0.07 0.07
Nonfat dry milk 2.0 2.0 2.0 2.0
Sucrose saturated fatty acid 0.05 0.05 0.05 0.05
ester
Polyglycerin saturatgd fatty 0.15 0.15 0.15 0.15
acid ester
Sodium hexametaphosphate 0.20 0.20 0.20 0.20
Sodium bicarbonate 0.02 0.02 0.02 0.02
Xanthan gum 0.01 0.01 0.01 0.01
Guar gum 0.01 0.01 0.01 0.01
Milk flavor 0.10 0.10 0.10 0.10
Lactic acid fermentation
emulsion in the following 1.0 1.0 1.0 1.0
Table
Water 66.24 66.24 66.24 66.24
(Component of oil-in-water
emulsion)
Nonfat milk solid 2.0 2.0 2.1 2.0
Milk fat 0.0 0.0 0.0 0.0
Vegetable fat 30.1 30.1 30.1 30.1
Total fat (%) 30.1 30.1 30.1 30.1
Viscosity 330 cp 345 cp 360 cp 320 cp
. . 5 min. or 5 min. or 5 min. or 5 min. or
Plasticization
longer longer longer longer
Whiopi i 2 min. 2 min. 2 min. 2 min.
pping time 40 sec. 30 sec. 10 sec. 45 sec.
Overrun 105% 105% 100% 110%
Shape retainability A A A A
Water separation A A A A
Melting in mouth ® ® ® ®
Milk taste A A A A
Taste O O A O
Lactic acid fermentation Experimental ExperimentalExperimental Experimental
emulsion Example 10 Example 11 Example 12 Example 13
Fat and oil 12.1 12.1 12.1 12.1
Milk protein 4.1 4.1 8.4 4.1
Lactic acid bacterium starter 2 3 1 1
Nonfat milk solid 11.4 11.4 15.9 11.4
Milk fat 0.0 0.0 0.1 0.0
Vegetable fat 12.0 12.0 12.0 12.0




0.112.0 12.1 4.1 1 11.4 0.1 12.0 12.1 4.1 1 11.4 0.1 12.0 60 [0072]
Exanpl e 24 The nethod of Exanple 2 was carried out wwth the sane

5formul ati on as that of Exanple 2 except that 20.0 parts of pal mkernel
(rmelting point 29C), 66.24 parts of water, 2.0 parts of nonfat dry mlk,

and 1.0 part of the lactic acid fernment@ati on enul sion of Experinental

Exanp
10290,

le 1 were changed to 18.7 parts of palmkernel oil (nmelting point
57.84 parts of water, 0.7 part of nonfat dry mlk, and 12.0 parts
of the lactic acid fernentation enul sion of Experinental

Exanple 1, and

oi

eval uati on was perforned according to the sane manner as that of Exanple 2.
Formul ation and the results were summari zed in Table 12. 15[ 0073]

Formul ati od®0%dd the results of Exanple 24 were sunmarized in Table 13.
[ Tabl e 13]

Exanple 24 G l-in-water enulsion Palmkernel oil (nelting

61

poi nt 29C) Exampedieed épal m kernel oil (nmelting point 38C) Pal mfractionated
hardened oil (nelting point 31C) Rapeseed hardened oil (nelting point 350

Leci thi n Pol ygl yider metinesiatofr dixedirflat 2y vas ¢aagtied p8t7 with £hg $age). 15
Nonfat dry m |k Sucrose saturated fatty acid

0. 07

5

10

15

20

25

formulation as that of Example 2 except that 1.0 part of
the lactic acid fermentation emulsion of Experimental
Example 1 was changed to 1.0 part of the lactic acid
fermentation emulsion of Experimental Example 14, and
evaluation was performed according to the same manner as
that of Example 2. Formulation and the results were
summarized in Table 11.
[0065]
Example 17

The method of Example 2 was carried out with the same
formulation as that of Example 2 except that 20.0 parts of
palm kernel oil (melting point 29°C), 5.0 parts of hardened
palm kernel oil (melting point 38°C), 4.0 parts of rapeseed
hardened o0il (melting point 35°C), 0.15 part of
polygylcerin unsaturated fatty acid ester (trade name SY
Glyster MO-3S, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.), and 66.24 parts of water were changed to 15.0 parts
of palm kernel oil (melting point 29°C), 3.0 parts of
hardened palm kernel oil (melting point 38°C), 2.0 parts of
rapeseed hardened oil (melting point 35°C), 0.10 part of

polyglycerin unsaturated fatty acid ester (trade name SY



ester Polyglycerin saturated fatty acid ester Sodi um hexanetaphosphate
Sodi um bi carbonat e Xant han gum Guar gum M I k flavor Lactic acid
fermentation emulsion in the following Table Water 0.7 0.05 0.15 0.20 0.02
0.01 0.01 0.10 12.0 57.84  (Component of oil-in-water emnulsion) Nonfat
mlk solid MIk fat Vegetable fat 2.0 05® 30.1 Total fat(% 30.2
Viscosity Plasticization Whipping tinme Overrun Shape retainability Water

separation Melting in nmouth Ml k taste Taste 390 cp 5 mn.
25 sec. 95°G/oA AOado

or

| onger 2 mn.

lyster MO-3S, manufactured by Sakamoto Yakuhin Kogyo Co.,

Ltd.), and 75.21 parts of water, and evaluation was

performed according to the same manner as that of Example 2.

Formulation and the results were summarized in Table 11.

5 [0066]

Example 18

The method of Example 2 was carried out with the same

10

15

formulation as that of Example 2 except that 20.0 parts of
palm kernel oil (melting point 29°C), 5.0 parts of hardened
palm kernel oil (melting point 38°C), 1.0 part of palm
fractionated hardened oil (melting point 31°C), 4.0 parts
of rapeseed hardened oil (melting point 35°C), 0.15 part of
polyglycerin unsaturated fatty acid ester (trade name SY
Glyster MO-3S, manufactured by Sakamoto Yakuhin Kogyo Co.,

Ltd.), and 66.24 parts of water were changed to 26.0 parts

of palm kernel oil (melting point 29°C), 6.0 parts of

hardened palm kernel oil (melting point 38°C), 2.0 parts of

palm fractionated hardened oil (melting point 31°C),

parts of rapeseed hardened oil (melting point 35°C),

6.0

0.02

20 part of polyglycerin unsaturated fatty acid ester (trade

name SY Glyster MO-3S, manufactured by Sakamoto Yakuhin

Kogyo Co., Ltd.), and 56.29 parts of water, and evaluation

was performed according to the same manner as that of

Example 2. Formulation and the results were summarized in

25 Table 11.



Lactic acid fermentation enul sion Experinental Exanple 1 Fat and oil MIKk
protein Lactic acid bacteriumstarter Nonfat mlk solid MIk fat Vegetable
fat 12.1 4.1 1 11.4 0.1 12.0 62 [0074] Exanple 25 The nethod of Exanple 1
was carried out with the same 5fornul ation as that of Exanple 1 except that
67.84 parts of water, and 0.4 part of rohfat dry mlk were changed to 64. 64
parts of water, and 3.6 parts of nonfat dry mlk, and eval uati on was
performed according to the sane manner as that of Exanple 1. Fornul ation
and the results were 10sunmarized in Table 14. Exanple 26 The net hod
of Exanpl el20®@$ carried out with the same formulation as that of Exanple 1
except that 67.84 garts of water, and 0.4 part of nonfat dry mlk were
changed t oE%8BR1¢41B8arts of water, and 4.1 parts of nonfat dry mlk, and
eval uati on was perforned according to the sanme nmanner as that of Exanple 1.
Formul ati ons andhehgefbsdl P§ RERBPSEnHarREed2FrAiTabPBL1Y1ItRoBRS] S2BEXanpl e
27 The nmet hod of Exanple 1 was carried out wwth the sanme fornul ation
as that of fExaupréienereephathaf BraBRlparlt §x6EPhatBrt &AdO0P2rpar PLof
nonfat dry m |k were changed to 61.04 parts of water, and 7.2 parts of
nonf ab dr ypailink keand126étal(meficongwasiper R6Ff@kd actopality ¢b hdedeaed
manner as 63 that of Exanple 1. Fornulation and the results were
summar i zedpehmTablreeldoiExdmplleéifg PhenieBhdd) of 1 Exappte ¢fweslmearri ed out
with the sane 5formul ati on as that of Exanple 1 except that 67.84 parts of
wat er, andf@aétpanttetl hamblahedr pifi I(keweiegchanged3fldChs. 740 ppatss of
water, and 12.5 parts of nonfat dry m |k, and eval uati on was perforned
accordi ng bd trhpesare mambeneds ofihat(mefl tExgnpbent. 366¢ )l @t1onpand ¢he
results were 10summarized in Table 14. [0076] Formul ati ons and the
resul ts of pExguplyee25nt anEranphée?8 fatity soimaeszed i(hridbl eamg, SY64 [ Tabl e
14] Exanple 25 Exanple 26 Exanple 27

10 Glyster MO-3S, manufactured by Sakamoto Yakuhin Kogyo Co.,

Ltd.), and 66.24 parts of water were changed to 33.0 parts
of palm kernel oil (melting point 29°C), 7.0 parts of
hardened palm kernel oil (melting point 38°C), 2.0 parts of
palm fractionated hardened oil (melting point 31°C), 6.0

15 parts of rapeseed hardened oil (melting point 35°C), 0.01
part of the polyglycerin unsaturated fatty acid ester
(trade name SY Glyster MO-3S, manufactured by Sakamoto
Yakuhin Kogyo Co., Ltd.), and 48.30 parts of water, and
evaluation was performed according to the same manner as

20 that of Example 2. Formulation and the results were
summarized in Table 11.

[0068]
Formulations and the results of Example 16 to Example
19 were summarized in Table 11.

25



Exanple 28 G| -in-water emul sion Pal m kernel oil (melting point 29C)
Har dened pal m kernel oil (nelting point 38C) Pal mfractionated hardened

oil (nmelting point 31C) Rapeseed hardened oil (nelting point 35C) Lecithin
Pol ygl ycerin unsaturated fatty acid ester 20.0 5.0 1.0 4.0 0.15 0.07 20.0
5.0 1.0 4.0 0.15 0.07 20.0 5.0 1.0 4.0 15 0.07 20.0 5.0 1.0 4.0 0.15 0.07
Nonfat dry mlk Sucrose saturated fatty acid ester Polyglycerin saturated
fatty acid ester Sodi um hexanet aphosphat e Sodi um bi carbonat e Xant han gum
GQuar gum M | k flavor Lactic acid fernmentation enmulsion in the foll ow ng
Tabl e Wat edT8bée0ld5 0. 15

Example 16 Example 17 Example 18 Example 19
Oil-in-water emulsion
Palm kernel oil
(melting point 29°C) 20.0 15.0 26.0 33.0
Hardened palm kernel oil
(melting point 38°C) 5.0 3.0 6.0 7.0
Palm fractionated hardened
0il (melting point 31°C) 1.0 1.0 2.0 2.0
Rapeseed hardened oil
(melting point 35°C) 4.0 2.0 6.0 6.0
Lecithin 0.15 0.15 0.15 0.15
Polyglycerin unsaturated
fatty acid ester 0.07 0.10 0.02 0.01
Nonfat dry milk 2.0 2.0 2.0 2.0
Sucrose saturated fatty acid 0.05 0.05 0.05 0.05
ester
Polyglycerin saturatgd fatty 0.15 0.15 0.15 0.15
acid ester
Sodium hexametaphosphate 0.20 0.20 0.20 0.20
Sodium bicarbonate 0.02 0.02 0.02 0.02
Xanthan gum 0.01 0.01 0.01 0.01
Guar gum 0.01 0.01 0.01 0.01
Milk flavor 0.10 0.10 0.10 0.10
Lactic acid fermentation
emulsion in the following 1.0 1.0 1.0 1.0
Table
Water 66.24 75.21 56.29 48.30
(Component of oil-in-water
emulsion)
Nonfat milk solid 2.0 2.0 2.0 2.0
Milk fat 0.4 0.0 0.0 0.0
Vegetable fat 30.0 21.1 40.1 48.1
Total fat (%) 30.4 21.1 40.1 48.1
Viscosity 305 cp 230 cp 380 cp 420 cp
o s . 5 min. or 5 min. or 5 min. or 5 min. or
Plasticization
longer longer longer longer
Whipoi i 2 min. 3 min. 2 min. 1 min.
pping time 55 sec. 40 sec. 10 sec. 45 sec.
Overrun 115% 120% 100% 95%
Shape retainability A B A A
Water separation A B A A
Melting in mouth ® ® O O
Milk taste O O O O
Taste O O O O
Lactic acid fermentation Experimental Experimental Experimental Experimental
emulsion Example 14 Example 1 Example 1 Example 1
Fat and oil 33.0 12.1 12.1 12.1
Milk protein 8.2 4.1 4.1 4.1
Lactic acid bacterium starter - 1 1 1
Nonfat milk solid 11.5 11.4 11.4 11.4
Milk fat 33.0 0.1 0.1 0.1
Vegetable fat 0.0 12.0 12.0 12.0




0.20 0.02 0.01 0.01 0.10 1.0 64.64 4.1 0.05 0.15 0.20 0.02 0.01 0.01 0.10
1.0 64.14 7.2 0.05 0.15 0.20 0.02 0.01 0.01 0.10 1.0 61.04 12.5 0.05 0.15

0.20 0.02 0.01 0.01 0.10 1.0 55.74 (Conponent of oil-in-water
emul sion) Nonfat mlk solid MIlk fat Vegetable fat 3.5 0.0 30.1 4.0 0.0
30.1 7.0 0.1 30.1 12.0 0.1 30.1 Taaal fat(% 30.2 30.2

[0069]

Example 20

10

15

20

25

The method of Example 2 was carried out with the same
formulation as that of Example 2 except that 66.24 parts of
water, and 1.0 part of the lactic acid fermentation
emulsion of Experimental Example 1 were changed to 66.64
parts of water, and 0.6 part of the lactic acid
fermentation emulsion of Experimental Example 1, and
evaluation was performed according to the same manner as
that of Example 2. Formulation and the results were
summarized in Table 12.

Example 21

The method of Example 2 was carried out with the same
formulation as that of Example 2 except that 20.0 parts of
palm kernel oil (melting point 29°C), 66.24 parts of water,
2.0 parts of nonfat dry milk, and 1.0 part of the lactic
acid fermentation emulsion of Experimental Example 1 were
changed to 19.8 parts of the palm kernel oil (melting point
29°C), 65.54 parts of water, 1.9 parts of nonfat dry milk,
and 2.0 parts of the lactic acid fermentation emulsion of
Experimental Example 1, and evaluation was performed
according to the same manner as that of Example 2.
Formulation and the results were summarized in Table 12.

[0070]



30.2 30.2 Viscosity Plasticization Wipping time Overrun Shape
retainability Water separation Melting in mouth Mlk taste Taste 330 cp 5
mn. or longer 3 mn. 05 sec. 105%A A0 0 0 340 cp 5 min. or longer 3 mn.
10 sec. 110%A A0 0O 0 380 cp 5 mn. or longer 2 mn. 45 sec. 100A A0 O
0 460 cp 4 min. 30 sec. 2 mn. 1l0sec. 57

Example 22
The method of Example 2 was carried out with the same
formulation as that of Example 2 except that 20.0 parts of
palm kernel oil (melting point 29°C), 66.24 parts of water,
5 2.0 parts of nonfat dry milk, and 1.0 part of the lactic
acid fermentation emulsion of Experimental Example 1 were
changed to 19.6 parts of palm kernel oil (melting point
29°C), 64.04 parts of water, 1.6 parts of nonfat dry milk,
and 4.0 parts of the lactic acid fermentation emulsion of
10 Experimental Example 1, and evaluation was performed
according to the same manner as that of Examples 2.
Formulation and the results were summarized in Table 12.
Example 23
The method of Example 2 was carried out with the same
15 formulation as that of Example 2 except that 20.0 parts of
palm kernel oil (melting point 29°C), 66.24 parts of water,
2.0 parts of nonfat dry milk, and 1.0 part of the lactic
acid fermentation emulsion of Experimental Example 1 were
changed to 19.1 parts of palm kernel oil (melting point
20 29°C), 61.04 parts of water, 1.1 parts of nonfat dry milk,
and 8.0 parts of the lactic acid fermentation emulsion of
Experimental Example 1, and evaluation was performed
according to the same manner as that of Example 2.
Formulation and the results were summarized in Table 12.

25 [0071]



95% A A000O0 Lactic acid fernmentation enul sion

Experi nent al Experi nent al Experi nent al Experi nental Exanpl e 1Exanpl e 1Exanpl e
l1Exanple 1 Fat and oil MIk protein Lactic acid bacterium starter Nonfat
mlk solid MIk fat Vegetable fat 12.1 4.1 1 11.4 0.1 12.0 12.1 4.1 1 11.4
0.1 12.0 12.1 4.1 1 11.4 0.1 12.0 12.1%1 1 11.4 0.1 12.0 65 [0077]
Exanpl e 29 The nethod of Exanple 26 was carried out with the sane
5formul ati on as that of Exanple 26 except that 1.0 part of the lactic acid
fermentation emul sion of Experinental Exanple 1 was changed to 1.0 part of
the lactic aC|dFPéWHéﬁFéPPénaéﬁuFEPoﬁeéFlﬁip@?lﬁﬁﬁ?ﬁFeE§§nﬁPeE§?mBH§

eval uati on was perforned according to the sane nmanner as
23 were summarized in Table 12.



10t hat of Exanple 26. Fornulation and the results were summarized in Table

15. Exanple 30

The nmet hod of Exanple 26 was carried out with the sane

formul ation as that of Exanple 26 except that 1.0 part of 15the lactic acid

fermentation enul sion of Experinental
the lactic acid fernmentati on enul si on of9 Experi nent al

Exampl e 3, and

Exanple 1 was changed to 1.0 part of

eval uation was perfornmed according to the sane manner as that of Exanple

26. Fornmulation and the results were 20summuari zed in Tabl e 15.

Exanpl

e 31

The met hod of Exarrple 26 was carried out with the sane fornul ation as that
of Exanpl e [Z&8Pdgcdpt! that 1.0 part of the lactic acid fermentation enul sion

of Experi ngntat 25Exanpl e 1T Was (Hanged 200 rkakblpaiil DemiiBes atkiieard | 66
fernent at i pniemidskorm@fsixperi nental Exanple 4, and eval uation was
performnmed accordi ng tbal{nh@rs@nwlrrann@r,oas t haty of Exanpl.e 26. Fosnul afion
and the resul ts_wefelSHhREIM zZEdiin Tabl e 15. 5Exanple 32 The met hod
arden Kerné 011 .
of Exanpl e 26 vvas &@ffh@gogllg 38w¢)t h the® same fé&rtrul ati od-&s that %of Expnple
26 except art of actic acid fernentation enul sion of
Experi ment aI Bﬁgﬁﬁ ny@%m&é@d&d to.0.0 part-©f the la¢tic acildo
10fernentati on ema &sle&il nefaelxpesi|ment Exanpl,e, 5, and ieyal uation was
performed paccor di ngeltdnd kpeirga¥peCirranneér as t hat " of Exarrpl e 26. Formul ation
and the results were sumanpizegd;d|n T@tgge 15. §Q978] 15Farnul atiens and the
resul ts of | Examplye129-ioukxanpte: |32 |LEe sum*r@r zed in,Table 15, ,,67 [Table
15] Exanple 29 Exanpfkevi@ifxagbplle 31T Exanple Ql-in-water gn;ﬁ&_gq
Pal m ker ne[—ort— (et t {aiga P 29C) maddened pad m Kernel¢oi I (malti ng| poi nt
38C) Pal mfractionated e@aradgnegldu | (nmelting point 31C) Rapeseed hardeped
oi | (melting FEPhSBE)*LeETY AL |Pol :gFyceri nowhAsat urabed fatty0eati d pster
20.0 5.0 1 Q’oﬂyg@y&r%saturatgd fatty 0.15 0.15 0.15 0.15
acid ester
Sodium hexametaphosphate 0.20 0.20 0.20 0.20
Sodium bicarbonate 0.02 0.02 0.02 0.02
Xanthan gum 0.01 0.01 0.01 0.01
Guar gum 0.01 0.01 0.01 0.01
Milk flavor 0.10 0.10 0.10 0.10
Lactic acid fermentation
emulsion in the following 0.6 2.0 4.0 8.0
Table
Water 66.64 65.54 64.04 61.04
(Component of oil-in-water
emulsion)
Nonfat milk solid 2.0 2.0 2.0 2.0
Milk fat 0.0 0.0 0.0 0.0
Vegetable fat 30.1 30.0 30.1 30.1
Total fat (%) 30.1 30.1 30.1 30.1
Viscosity 290 cp 300 cp 325 cp 350 cp
- . 5 min. or 5 min. or 5 min. or 5 min. or
Plasticization longer longer longer longer
, . . 3 min. 3 min. 2 min. 2 min.
Whipping time 15 sec. 00 sec. 55 sec. 45 sec.
Overrun 120% 110% 110% 105%
Shape retainability A A A A
Water separation A A A A
Melting in mouth ® ® ® ®
Milk taste @] ® O A
Taste O O O O
Lactic acid fermentation ExperimentalExperimental Experimental Experimental
emulsion Example 1 Example 1 Example 1 Example 1
Fat and oil 12.1 12.1 12.1 12.1
Milk protein 4.1 4.1 4.1 4.1
Lactic acid bacterium starter 1 1 1 1
Nonfat milk solid 11.4 11.4 11.4 11.4
Milk fat 0.1 0.1 0.1 0.1
Vegetable fat 12.0 12.0 12.0 12.0




0.07 20.0 5.0 1.0 4.0 0.15 0.07 20.0 5.0 1.0 4.0 0.15 0.07 20.0 5.0 1.0 4.0
0.15 0. 07 Nonfat dry mlk Sucrose saturated fatty acid ester

Pol ygl ycerin saturated fatty acid ester Sodi um hexanet aphosphat e Sodi um

bi car bonat e Xant han gum Guar gum M| k flavor Lactic acid fernentation

emul sion in the follow ng Table Water 4@ 0.05 0.15 0.20 0.02 0.01 0.01
0.10 1.0 64.14 4.1 0.05 0.15 0.20 0.02 0.01 0.01 0.10 1.0 64.14 4.1 0.05

0.15 0.20 0.02 0.01 0.01 0.10 1.0 64.14 4.1 0.05 0.15 0.20 0.02 0.01 0.01
0.10

[0072]
Example 24
The method of Example 2 was carried out with the same
5 formulation as that of Example 2 except that 20.0 parts of
palm kernel oil (melting point 29°C), 66.24 parts of water,
2.0 parts of nonfat dry milk, and 1.0 part of the lactic
acid fermentation emulsion of Experimental Example 1 were
changed to 18.7 parts of palm kernel oil (melting point
10 29°C), 57.84 parts of water, 0.7 part of nonfat dry milk,
and 12.0 parts of the lactic acid fermentation emulsion of
Experimental Example 1, and evaluation was performed
according to the same manner as that of Example 2.
Formulation and the results were summarized in Table 12.
15 [0073]
Formulations and the results of Example 24 were

summarized in Table 13.



1.0 64.14 (Conponent of oil-in-water enulsion) Nonfat mlk solid MIKk
fat Vegetable fat 4.0 0.0 30.1 4.0 0.0 30.1 4.0 0.2 30.0 4.0 0.0 30.1
Total fat(% 30.2 30.2 30.2 30.2 Viscosity Plasticization Wi pping
time Overrun Shape retainability Water separation Melting in nouth | k
taste Taste 310 cp 5 nmin. or longer 3 n?h. 5 sec. 115%

[Table 13]
Example 24
Oil-in-water emulsion
Palm kernel oil 18.7
(melting point 29°C) :
Hardened palm kernel oil 5.0
(melting point 38°C) :
Palm fractionated hardened oil 1.0
(melting point 31°C) :
Rapeseed hardened oil 4.0
(melting point 35°C) :
Lecithin 0.15
Polyglycerin unsaturated fatty
. 0.07
acid ester
Nonfat dry milk 0.7
Sucrose saturated fatty acid
0.05
ester
Polyglycerin saturated fatty
. 0.15
acid ester
Sodium hexametaphosphate 0.20
Sodium bicarbonate 0.02
Xanthan gum 0.01
Guar gum 0.01
Milk flavor 0.10
Lactic acid fermentation 12.0
emulsion in the following Table .
Water 57.84
(Component of oil-in-water
emulsion)
Nonfat milk solid 2.0
Milk fat 0.0
Vegetable fat 30.1
Total fat (%) 30.2
Viscosity 390 cp
Plasticization 5 min. or
longer
Whipping time 2 min.
pping 25 sec.
Overrun 95%
Shape retainability A
Water separation A
Melting in mouth ®
Milk taste A
Taste @
Lactic acid fermentation Experimental
emulsion Example 1
Fat and oil 12.1
Milk protein 4.1
Lactic acid bacterium starter 1
Nonfat milk solid 11.4
Milk fat 0.1
Vegetable fat 12.0




AAOOO305cp5mn. or longer 2 min. 50 sec. 110%A A0 00 310 cp 5
mn.or longer 2 mn. 45 sec. 110% A A0 0 0 290 ep 5 mn. or longer 3 mn.
5 sec. 115%A A000 Lactic acid fermentation enul sion

Experi ment al Experi nent al Experi ment al Experi nental Exanpl e 2Exanpl e 3Exanpl e
4Exanple 5 Fat and oil MIk protein Lac®4c acid bacteriumstarter Nonfat
mlk solid MIlk fat

[0074]
Example 25
The method of Example 1 was carried out with the same
5 formulation as that of Example 1 except that 67.84 parts of
water, and 0.4 part of nonfat dry milk were changed to
64.64 parts of water, and 3.6 parts of nonfat dry milk, and

evaluation was performed according to the same manner as

that of Example 1. Formulation and the results were
10 summarized in Table 14.
Example 26

The method of Example 1 was carried out with the same
formulation as that of Example 1 except that 67.84 parts of
water, and 0.4 part of nonfat dry milk were changed to

15 64.14 parts of water, and 4.1 parts of nonfat dry milk, and
evaluation was performed according to the same manner as
that of Example 1. Formulations and the results were
summarized in Table 14.

[0075]

20 Example 27

The method of Example 1 was carried out with the same
formulation as that of Example 1 except that 67.84 parts of
water, and 0.4 part of nonfat dry milk were changed to
61.04 parts of water, and 7.2 parts of nonfat dry milk, and

25 evaluation was performed according to the same manner as



Vegetable fat 12.1 4.1 1 11.4 0.1 12.0 12.7 4.1 1 10.7 0.1 12.0 11.4 4.2 1
12.4 11.4 0.0 12.1 3.1 1 8.6 0.0 12.0 68 [0079] Exanple 33 The met hod of
Exanpl e 26 was carried out with the sane 5fornul ati on as that of Exanple 26
except that 1.0 part of the lactic acid fernentation enul sion of
Experinental Exanple | was changed to 16® part of the lactic acid
fermentation enul sion of Experinental Exanple 6, and eval uati on was
performed according to the sane manner as 10t hat of Exanpl e 26. Formul ation
and the results were sunmmarized in Table 16. Exanp The met hod of
Exanpl e 26 WS Cdr EFE8PdGt Iwi t K OrHe L edens 61Pr?1ult5‘te| ﬁséﬂslttshéi’ter@f Exanpl e 26
except that 1.0 part of 15the lactic acid fernentation enul sion of

Exper i ment SUERRFCE 1owdsdfarded to 1.0 part of the lactic acid
fermentation emul si on of Experinental Exanple 7, and eval uati on was
performed &&E&dieng8 o the sane manner as that of Exanple 26. Formul ation
and the results were 20sunmari zed in Table 16. Exanple 35 The net hod
of Exanpl e 26 wddecaeithed oft Bxerpliend ¥ase Cﬁérrﬁﬁldaﬂuélnw%ht e SRMExanpl e
26 except that 1.0 part of the lactic acid fernentati on enul sion of

Exper idment dlorasedione 3B W telvdnge@md-e1 10 spaeP tof-hetre O7adthi @3adisd 0169
fermentation enul sion of Experinental Exanple 8, and eval uati on was
perforned &eterdi rgct 6 -theagame fmnende tasltvh &t 1&f wBrgmshanged Eer nul at i on
and the results were sunmari zed in Table 16. 5Exanple 36 The met hod
of Exanpl e 526 Mapagasr iodd waditerwi e He .Sape riter ofl aoind@ tasglnvhatl 16, Exanpl e
26 except that 1.0 part of the lactic acid fernentation emnul sion of

Experi ment andbearplue ti onay asch @egde rmedl a@geadtingf tohdhleasteine aginger

as that of Example 1. Formulation and the results were
10 summarized in Table 14.
[0076]
Formulations and the results of Example 25 to Example

28 were summarized in Table 14.



10f erment ati on emul si on of Experinental Exanple 9, and eval uati on was
performed according to the same manner as that of Exanple 26. Fornul ation
and the results were sunmarized in Table 16. [0080] 15Formul ati ons and the
results of Exanple 33 to Exanple 36 were summari zed in Table 16. 70 [Table
16] Exanple 33 Exanple 34 Exanple 35 Egénple 36 O l-in-water enulsion

Pal m kernel oil (nelting point 29C) Hardened pal mkernel oil (nelting point
38C) Pal mfractionated hardened oil (nelting point 31C) Rapeseed hardened
oil (melting point 350) Lecithin Polyglycerin unsaturated fatty acid ester
20.0 5.0 1.Fakl® d45 0.07 20.0 5.0 1.0 4.0 0.15 0.07 20.0 5.0 1.0 4.0 0.15

0.07 20.0 501 040 015 0.07 ExanYATH Al 5 0FYieM § KeoWET05E Sahplabe
fatty aci d{@starwiekyalyceti n satjurated fatty
Palm kernel oil
(melting point 29°C) 20.0 20.0 20.0 20.0
Hardened palm kernel oil
(melting point 38°C) 5.0 50 5.0 5.0
Palm fractionated hardened
0il (melting point 31°C) 1.0 1.0 1.0 1.0
Rapeseed hardened oil
(melting point 35°C) 4.0 4.0 4.0 4.0
Lecithin 0.15 0.15 0.15 0.15
Polyglycerin unsaturated
fatty acid ester 0.07 0.07 0.07 0.07
Nonfat dry milk 3.6 4.1 7.2 12.5
Sucrose saturated fatty acid 0.05 0.05 0.05 0.05
ester
Polyglycerin saturatgd fatty 0.15 0.15 0.15 0.15
acid ester
Sodium hexametaphosphate 0.20 0.20 0.20 0.20
Sodium bicarbonate 0.02 0.02 0.02 0.02
Xanthan gum 0.01 0.01 0.01 0.01
Guar gum 0.01 0.01 0.01 0.01
Milk flavor 0.10 0.10 0.10 0.10
Lactic acid fermentation
emulsion in the following 1.0 1.0 1.0 1.0
Table
Water 64.64 64.14 61.04 55.74
(Component of oil-in-water
emulsion)
Nonfat milk solid 3.5 4.0 7.0 12.0
Milk fat 0.0 0.0 0.1 0.1
Vegetable fat 30.1 30.1 30.1 30.1
Total fat (%) 30.2 30.2 30.2 30.2
Viscosity 330 cp 340 cp 380 cp 460 cp
L . 5 min. or 5 min. or 5 min. or 4 min.
Plasticization
longer longer longer 30 sec.
Whipbi £im 3 min. 3 min. 2 min. 2 min.
1Pping time 05 sec. 10 sec. 45 sec. 10 sec.
Overrun 105% 110% 100% 95%
Shape retainability A A A A
Water separation A A A A
Melting in mouth @® ® ® O
Milk taste O ® ® @®
Taste O O O O
Lactic acid fermentation Experimental ExperimentalExperimental Experimental
emulsion Example 1 Example 1 Example 1 Example 1
Fat and oil 12.1 12.1 12.1 12.1
Milk protein 4.1 4.1 4.1 4.1
Lactic acid bacterium starter 1 1 1 1
Nonfat milk solid 11.4 11.4 11.4 11.4
Milk fat 0.1 0.1 0.1 0.1
Vegetable fat 12.0 12.0 12.0 12.0




acid ester Sodi um hexanet aphosphat e Sodi um bi carbonate Xant han gum Guar gum
M Ik flavor Lactic acid fernentation enmul sion Water 4.1 0.05 0.15 0.20 0.02
0.01 0.01 0.10 1.0 64.14 4.1 0.05 0.15 0.20 0.02 0.01 0.01 0.10 1.0 64.14
4.1 0.05 0.15 0.20 0.02 0.01 0.01 0.10 1.0 64.14 4.1 0.05 0.15 0.20 0.02
0.01 0.01 0.10 1.0 64.14 (Conponerfi5 of oil-in-water enul sion) Nonfat
mlk solid MIk fat Vegetable fat 4.0 0.0 30.1 4.0 0.0 30.1 4.0 0.0

[0077]
Example 29
The method of Example 26 was carried out with the same
5 formulation as that of Example 26 except that 1.0 part of
the lactic acid fermentation emulsion of Experimental
Example 1 was changed to 1.0 part of the lactic acid
fermentation emulsion of Experimental Example 2, and
evaluation was performed according to the same manner as
10 that of Example 26. Formulation and the results were
summarized in Table 15.
Example 30
The method of Example 26 was carried out with the same
formulation as that of Example 26 except that 1.0 part of
15 the lactic acid fermentation emulsion of Experimental
Example 1 was changed to 1.0 part of the lactic acid
fermentation emulsion of Experimental Example 3, and

evaluation was performed according to the same manner as

that of Example 26. Formulation and the results were
20 summarized in Table 15.
Example 31

The method of Example 26 was carried out with the same
formulation as that of Example 26 except that 1.0 part of
the lactic acid fermentation emulsion of Experimental

25 Example 1 was changed to 1.0 part of the lactic acid



30.3 4.0 0.0 30.1 Total fat(% 30.2 30.1 30.3 30.2 Vi scosity
Pl asticization Wipping tinme Overrun Shape retainability Water separation
Melting in nouth MIk taste Taste 345 cp 5 min. or longer 2 mn. 55 sec.

110% A A @@0 350 cp 5 mn. or longer 2 mn. 40 sec. 105% A A @0 0 315 op
5 mn. or longer 2 mn. 66

fermentation emulsion of Experimental Example 4, and
evaluation was performed according to the same manner as
that of Example 26. Formulation and the results were
summarized in Table 15.

5 Example 32

The method of Example 26 was carried out with the same

formulation as that of Example 26 except that 1.0 part of
the lactic acid fermentation emulsion of Experimental
Example 1 was changed to 1.0 part of the lactic acid

10 fermentation emulsion of Experimental Example 5, and
evaluation was performed according to the same manner as
that of Example 26. Formulation and the results were
summarized in Table 15.
[0078]

15 Formulations and the results of Example 29 to Example

32 were summarized in Table 15.



40 sec. 105% A A @@0 340 cp 5 mn. or

Lactic acid fernentati on emul sion

Experi ment al Experi nent al Experi nment al Experi nent al

| onger 2 m n. 50sec.

105% A A@@0

Exanpl e 6Exanpl e 7Exanpl e

8Exanple 9 Fat and oil MIk protein Lactic acid bacteriumstarter Nonfat
mlk solid MIk fat Vegetable fat 12.1%®.7 1 14.1 0.0 12.0 6.1 4.1 1 11.4

0.06.028.14.1111.40.028.012.1

[Table 15]
Example 29 Example 30 Example 31 Example 32
Oil-in-water emulsion
Palm kernel oil
(melting point 29°C) 20.0 20.0 20.0 20.0
Hardened palm kernel oil
(melting point 38°C) 5.0 5.0 5.0 5.0
Palm fractionated hardened
0il (melting point 31°C) 1.0 1.0 1.0 1.0
Rapeseed hardened oil
(melting point 35°C) 4.0 4.0 4.0 4.0
Lecithin 0.15 0.15 0.15 0.15
Polyglycerin unsgturated 0.07 0.07 0.07 0.07
fatty acid ester
Nonfat dry milk 4.1 4.1 4.1 4.1
Sucrose saturated fatty acid 0.05 0.05 0.05 0.05
ester
Polyglycerin saturatgd fatty 0.15 0.15 0.15 0.15
acid ester
Sodium hexametaphosphate 0.20 0.20 0.20 0.20
Sodium bicarbonate 0.02 0.02 0.02 0.02
Xanthan gum 0.01 0.01 0.01 0.01
Guar gum 0.01 0.01 0.01 0.01
Milk flavor 0.10 0.10 0.10 0.10
Lactic acid fermentation
emulsion in the following 1.0 1.0 1.0 1.0
Table
Water 64.14 64.14 64.14 64.14
(Component of oil-in-water
emulsion)
Nonfat milk solid 4.0 4.0 4.0 4.0
Milk fat 0.0 0.0 0.2 0.0
Vegetable fat 30.1 30.1 30.0 30.1
Total fat (%) 30.2 30.2 30.2 30.2
Viscosity 310 cp 305 cp 310 cp 290 cp
. . 5 min. or 5 min. or 5 min. or 5 min. or
Plasticization
longer longer longer longer
Whippi time 3 min. 2 min. 2 min. 3 min.
pping m 5 sec. 50 sec. 45 sec. 5 sec.
Overrun 115% 110% 110% 115%
Shape retainability A A A A
Water separation A A A A
Melting in mouth @® ® @ ®
Milk taste O O ® O
Taste O O O ]
Lactic acid fermentation Experimental ExperimentalExperimental Experimental
emulsion Example 2 Example 3 Example 4 Example 5
Fat and oil 12.1 12.7 11.4 12.1
Milk protein 4.1 4.1 4.2 3.1
Lactic acid bacterium starter 1 1 1 1
Nonfat milk solid 11.4 10.7 12.4 8.6
Milk fat 0.1 0.1 11.4 0.0
Vegetable fat 12.0 12.0 0.0 12.0




4.1 1 11.4 0.0 12.0 71 [0081] Exanple 37 The met hod of Exanple 26 was
carried out with the sane 5fornul ation as that of Exanple 26 except that
1.0 part of the lactic acid fernentation enul sion of Experinental Exanple 1
was changed to 1.0 part of the lactic acid fernentation enul sion of

Experi mental Exanple 10, and eval uati orb8vas performed according to the sane
manner as 10t hat of Exanple 26. Formulation and the results were summari zed
in Table 17. Exanple 38 The net hod of Exanple 26 was carried out with
the sane fornul ation as that of Exanple 26 except that 1.0 part of 15the

| actic acid fernmentati on enul sion of Experinental Exanple 1 was changed to
1.0 part of the lactic acid fernmentation enul sion of Experinental Exanple
11, and evaP@dfilon was perfornmed according to the same manner as that of
Exanpl e 26. Fornul ation and the results were 20sumrari zed in Table 17.
Exanpl e 39ExampleTRé met hod of Exanple 26 was carried out with the sane
formul ation as that of Exanple 26 except that 1.0 part of the lactic acid
fernent ati on enfihsi natbpdERpeEirapRtial 225FRaNPREric@asuEhEA§RAthE $aDepart
of the lactic acid 72 fernmentation emnul sion of Experinental Exanple 12,
and ewal uatfoomuhas iper ker irbd taodoEdiengleo2bhexsapt haited - 8spelat obf
Exanpl e 26. Fornul ation and the results were sumari zed in Table 17.
5Exanpl e 4@he lactTheamethddrotnEranphe ep6lwasncakr Eagesameniceh t he sane
formul ation as that of Exanple 26 except that 1.0 part of the lactic acid

f er ment at i Enaewlksilomasf cBrpgeidnent al. OEpampl eflthes lekangedcttd 1.0 part of
the lactic acid 10fernentati on enul sion of Experinental Exanple 13, and
eval uat i on feasepeptaonednadcdord od Fapehemsatre lmBmamplas 6t handof Exanpl e
26. Fornmul ation and the results were summarized in Table 17. [0082]

15For nul at kond vand ohheasepelrtte roedExanplredidd to Ekanpkbecdfanere sgnmari zed
in Table 17. 73 [Table 17] Exanple 37 Exanpl e 38 Exanpl e 39Exanpl e 40

QA | - i1- wat ehaenvltsEaample Raél.m Fermel agiibn( ekt thg peisult29@ere

summarized in Table 16.
Example 34
The method of Example 26 was carried out with the same
formulation as that of Example 26 except that 1.0 part of
15 the lactic acid fermentation emulsion of Experimental
Example 1 was changed to 1.0 part of the lactic acid
fermentation emulsion of Experimental Example 7, and
evaluation was performed according to the same manner as
that of Example 26. Formulation and the results were
20 summarized in Table 16.
Example 35
The method of Example 26 was carried out with the same
formulation as that of Example 26 except that 1.0 part of
the lactic acid fermentation emulsion of Experimental

25 Example 1 was changed to 1.0 part of the lactic acid



Har dened pal m kernel oil (nmelting point 38C) Palmfractionated hardened

oil (melting point 31C) Rapeseed hardened oil (nelting point 35C) Lecithin
Pol ygl ycerin unsaturated fatty acid ester 20.0 5.0 1.0 4.0 0.15 0.07 20.0
5.0 1.0 4.0 0.15 0.07 20.0 5.0 1.0 4.0 0.15 0.07 20.0 5.0 1.0 4.0 0.15 0.07
Nonfat dry m |k Sucrose saturated fattyoacid ester Pol yglycerin saturated
fatty acid ester Sodi um hexanet aphosphat e Sodi um bi car bonat e Xant han gum
Guar gum M Ik flavor Lactic acid fernentation enmulsion in the follow ng
TabIeV\ater41005015020002001001010106414410050.15
0.20 0.02 Gegreptgfioniemplgion of Experimental Example 8, and

evaluation was performed according to the same manner as
that of Example 26. Formulation and the results were
summarized in Table 16.

5 Example 36

The method of Example 26 was carried out with the same

formulation as that of Example 26 except that 1.0 part of
the lactic acid fermentation emulsion of Experimental
Example 1 was changed to 1.0 part of the lactic acid

10 fermentation emulsion of Experimental Example 9, and
evaluation was performed according to the same manner as
that of Example 26. Formulation and the results were
summarized in Table 16.
[0080]

15 Formulations and the results of Example 33 to Example

36 were summarized in Table 16.



64.14 4.1 0.05 0.15 0.20 0.02 0.01 0.01 0.10 1.0 64.14 4.1 0.05 0.15 0.20

0.02 0.01 0.01 0.10 1.0 64.14 (Component of oil-in-water enul sion)
Nonfat mlk solid MIk fat Vegetable fat 4.0 0.0 30.1 3.9 0.0 30.1 4.1 0.0
30.1 4.0 0.0 30.1 Total fat(% 30.2 30.2 30.2 30.2 Vi scosity
70
[Table 16]
Example 33 Example 34 Example 35 Example 36
Oil-in-water emulsion
Palm kernel oil
(melting point 29°C) 20.0 20.0 20.0 20.0
Hardened palm kernel oil
(melting point 38°C) 5.0 5.0 5.0 3.0
Palm fractionated hardened
0il (melting point 31°C) 1.0 1.0 1.0 1.0
Rapeseed hardened oil
(melting point 35°C) 4.0 4.0 4.0 4.0
Lecithin 0.15 0.15 0.15 0.15
Polyglycerin unsaturated
fatty acid ester 0.07 0.07 0.07 0.07
Nonfat dry milk 4.1 4.1 4.1 4.1
Sucrose saturated fatty acid 0.05 0.05 0.05 0.05
ester
Polyglycerin saturatgd fatty 0.15 0.15 0.15 0.15
acid ester
Sodium hexametaphosphate 0.20 0.20 0.20 0.20
Sodium bicarbonate 0.02 0.02 0.02 0.02
Xanthan gum 0.01 0.01 0.01 0.01
Guar gum 0.01 0.01 0.01 0.01
Milk flavor 0.10 0.10 0.10 0.10
Lactic acid fermentat}on 1.0 1.0 1.0 1.0
emulsion
Water 64.14 64.14 64.14 64.14
(Component of oil-in-water
emulsion)
Nonfat milk solid 4.0 4.0 4.0 4.0
Milk fat 0.0 0.0 0.0 0.0
Vegetable fat 30.1 30.1 30.3 30.1
Total fat (%) 30.2 30.1 30.3 30.2
Viscosity 345 cp 350 cp 315 cp 340 cp
. , 5 min. or 5 min. or 5 min. or 5 min. or
Plasticization
longer longer longer longer
Whipoing time 2 min. 2 min. 2 min. 2 min.
pping 55 sec. 40 sec. 40 sec. 50 sec.
Overrun 110% 105% 105% 105%
Shape retainability A A A A
Water separation A A A A
Melting in mouth ® @® ® @®
Milk taste ® ® ® @®
Taste ©) O O O
Lactic acid fermentation Experimental Experimental Experimental Experimental
emulsion Example 6 Example 7 Example 8 Example 9
Fat and oil 12.1 6.1 28.1 12.1
Milk protein 6.7 4.1 4.1 4.1
Lactic acid bacterium starter 1 1 1 1
Nonfat milk solid 14.1 11.4 11.4 11.4
Milk fat 0.0 0.0 0.0 0.0
Vegetable fat 12.0 6.0 28.0 12.0




Pl asticization Wi pping time Overrun Shape retainability Water separation
Melting in nmouth M1k taste Taste 365 cp 5 mn. or longer 2 mn. 35 sec.
100% A A @A 0 360 cp 5 min. or longer 2 mn. 20sec. 100 A A @A 0 375 cp
5 mn. or5 longer 2 mn. 05 sec. 95% A A @A A 350 cp min. or longer 2 mn.
40 sec. 110% A A @A O 71

[0081]
Example 37
The method of Example 26 was carried out with the same
5 formulation as that of Example 26 except that 1.0 part of
the lactic acid fermentation emulsion of Experimental
Example 1 was changed to 1.0 part of the lactic acid
fermentation emulsion of Experimental Example 10, and
evaluation was performed according to the same manner as
10 that of Example 26. Formulation and the results were
summarized in Table 17.
Example 38
The method of Example 26 was carried out with the same
formulation as that of Example 26 except that 1.0 part of
15 the lactic acid fermentation emulsion of Experimental
Example 1 was changed to 1.0 part of the lactic acid
fermentation emulsion of Experimental Example 11, and
evaluation was performed according to the same manner as
that of Example 26. Formulation and the results were
20 summarized in Table 17.
Example 39
The method of Example 26 was carried out with the same
formulation as that of Example 26 except that 1.0 part of
the lactic acid fermentation emulsion of Experimental

25 Example 1 was changed to 1.0 part of the lactic acid



Lactic acid fernmentation enul sion

Experi nent al Experi nent al Experi nent al Experi nental Exanpl e 10Exanpl e
11Exanpl e 12Exanple 13 Fat and oil MIk protein Lactic acid bacterium
starter Nonfat mlk solid MIk fat Vegetable fat 12.1 4.1 2 11.4 0.0 12.0
12.1 4.1 3 0.0 0.0 12.0 12.1 8.4 1 15.9/7D.1 12.0 12.1 4.1 1 11.4 0.0 12.0
74 [0083] Exanple 41 The nethod of Exanple 26 was carried out with the sane
5formul ati on as that of Exanple 26 except that 1.0 part of the lactic acid
fermentation enul sion of Experinental Exanple | was changed to 1.0 part of
the | actic fggmgntethont gnvds ionuledi @ﬁp@ﬁlmﬁl@ﬁﬁ@plagﬁpl éng4, and

eval uation was perfornmed according to the same manner as 10that of Exanple
26. For mul &Viedmagadnt We sr esgifogmgelr @ csomdanioz & itheTaBne T8NNEg084s] Exanpl e
42 The nmet hod of Exanple 26 was carried out with the same 15fornul ation as
t hat of Ex&fplte o6 Fexgege Lihat 20rowvgattionofngaltiek il tei Wegrel ting poi nt
29C), 5.0 parts of hardened pal mkernel oil (nelting point 38C), 4.0 parts
of rapeseedunmedéred dinl T@lélet ildg point 35C), 0.07 part of polyglycerin
unsaturated fatty acid ester (trade nane SY 204 yster MO 3S, manufactured
by Salkanot &x¥aipllei #0Kogyo Co.

The method of Example 26 was carried out with the same
formulation as that of Example 26 except that 1.0 part of
the lactic acid fermentation emulsion of Experimental
Example 1 was changed to 1.0 part of the lactic acid

10 fermentation emulsion of Experimental Example 13, and
evaluation was performed according to the same manner as
that of Example 26. Formulation and the results were
summarized in Table 17.

[0082]
15 Formulations and the results of Example 37 to Example

40 were summarized in Table 17.
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Exanpl e 25
Exanpl e 42
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Tabl e

oi

Total fat (%)

30.2 30.2 30.2 30.2

Viscosity

Plasticization

Whipping time

Overrun
Shape retainability
Water separation

Melting in mouth
Milk taste
Taste

365 cp
5 min. or
longer

360 cp
5 min. or
longer

375 cp
5 min. or
longer

350 cp
5 min. or
longer

2 min.
40 sec.
110%
A
A

®
A
O

2 min.
05 sec.
95%

2 min.
20 sec.
100%

2 min.
35 sec.
100%

Lactic acid fermentation

Experimental Experimental ExperimentalExperimental

emulsion Example 10 Example 11 Example 12 Example 13
Fat and oil 12.1 12.1 12.1 12.1
Milk protein 4.1 4.1 8.4 4.1
Lactic acid bacterium starter 2 3 1 1
Nonfat milk solid 11.4 0.0 15.9 11.4
Milk fat 0.0 0.0 0.1 0.0
Vegetable fat 12.0 12.0 12.0 12.0




(rmelting point 29C) Hardened pal mkernel oil (melting point 38C) Palm

fractionated hardened oil (nelting point 31C) Rapeseed hardened oil

poi nt 35C) Lecithin Polyglycerin unsaturated fatty acid ester 20.0 5.0

4.0 0.15 0.07 15.0 3.0
7.0 2.0 6.0 0.15 0.01

ester

Sodi um bi car bonate Xant han gum Guar gum M Ik flavor Lactic acid
fermentation emulsion in the followng Table Water 4.1 0.05 0.15 0.20 0.02
0.01 0.01 0.10 1.0 64.14 4.1 0.05 0.15 0.20 0.02 0.01 0.01 0.10

10

15

20

25

[0083]
Example 41

The method of Example 26 was carried out with the same
formulation as that of Example 26 except that 1.0 part of
the lactic acid fermentation emulsion of Experimental
Example 1 was changed to 1.0 part of the lactic acid
fermentation emulsion of Experimental Example 14, and
evaluation was performed according to the same manner as
that of Example 26. Formulation and the results were
summarized in Table 18.
[0084]
Example 42

The method of Example 26 was carried out with the same
formulation as that of Example 26 except that 20.0 parts of
palm kernel oil (melting point 29°C), 5.0 parts of hardened
palm kernel oil (melting point 38°C), 4.0 parts of rapeseed
hardened oil (melting point 35°C), 0.07 part of
polyglycerin unsaturated fatty acid.ester (trade name SY
Glyster MO-3S, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.), and 64.14 parts of water were changed to 15.0 parts
of palm kernel oil (melting point 29°C), 3.0 parts of
hardened palm kernel oil (melting point 38°C), 2.0 parts of

rapeseed hardened oil (melting point 35°C), 0.10 part of

polyglycerin unsaturated fatty acid ester (trade name SY

(el

1.0 2.0 0.15 0.10 26.0 6.0 2.0 6.0 0.15 0.02 33.
_ Nonfat dry m4 k Sucrose saturated fatty acid
Pol ygl ycerin saturated fatty acid ester Sodi um hexanet aphosphat e

t
1
0

n
0

g



1.0 73.11 4.1 0.05 0.15 0.20 0.02 0.01 0.01 0.10 1.0 54.19 4.1 0.05 0.15

0.20 0.02 0.01 0.01 0.10 1.0 46.20 (Conmponent of oil-in-water
enmul sion) Nonfat mlk solid MIlk fat Vegetable fat 4.0 0.4 30.0 4.0 0.0
21.1 4.0 0.0 40.1 4.0 0.0 48.1 Total fat(% 30.4 21.2 40.2 48.2

75

Glyster MO-3S, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.), and 73.11 parts of water, and evaluation was
performed according to the same manner as that of Example
26. Formulation and the results were summarized in Table
5 18.
[0085]
Example 43
The method of Example 26 was carried out with the same
formulation as that of Example 26 except that 20.0 parts of
10 palm kernel oil (melting point 29°C), 5.0 parts of hardened
palm kernel oil (melting point 38°C), 1.0 part of palm
fractionated hardened oil (melting point 31°C), 4.0 parts
of rapeseed hardened oil (melting point 35°C), 0.07 part of
polyglycerin unsaturated fatty acid ester (trade name SY
15 Glyster MO-3S, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.), and 64.14 parts of water were changed to 26.0 parts
of palm kernel oil (melting point 29°C), 6.0 parts of
hardened palm kernel oil (melting point 38°C), 2.0 parts of
palm fractionated hardened oil (melting point 31°C), 6.0
20 parts of rapeseed hardened oil (melting point 35°C), 0.02
part of polyglycerin unsaturated fatty acid ester (trade
name SY Glyster MO-3S, manufactured by Sakamoto Yakuhin
Kogyo Co., Ltd.), and 54.19 parts of water, and evaluation
was performed according to the same manner as that of

25 Example 26. Formulation and the results were summarized in



Viscosity Plasticization Wi pping tine Overrun Shape retainability \Water
separation Melting in mouth Ml k taste Taste 325 cp 5 mn. or longer 2 mn.
45 sec. 110% A A0 0 0 245 cp 5 mn. or longer 3 mn. 30 sec. 115% B B 0 O
0 360 cp 5 min. or longer 2 mn. 20 sec. 105 A A0 0 0 450 cp 5 mn. or
longer 1 min. 35sec. 90% A A 000 76

Table 18.

[0086]

Example 44

The method of Example 26 was carried out with the same

5 formulation as that of Example 26 except that 20.0 parts of

palm kernel oil (melting point 29°C), 5.0 parts of hardened

palm kernel oil (melting point 38°C), 1.0 part of palm

fractionated hardened oil (melting point 31°C), 4.0 parts

of rapeseed hardened oil (melting point 35°C), 0.07 part of
10 polyglycerin unsaturated fatty acid ester (trade name SY
Glyster MO-3S, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.), and 64.14 parts of water ware changed to 33.0 parts
of palm kernel oil (melting point 29°C), 7.0 parts of
hardened palm kernel oil (melting point 38°C), 2.0 parts of
15 palm fractionated hardened oil (melting point 31°C), 6.0
parts of rapeseed hardened oil (melting point 35°C), 0.01
part of polyglycerin unsaturated fatty acid ester (trade
name SY Glyster MO-3S, manufactured by Sakamoto Yakuhin

Kogyo Co., Ltd.), and 46.20 parts of water, and evaluation

20 was performed according to the same manner as that of
Example 26. Formulation and the results were summarized in
Table 18.
[0087]

Formulations and the results of Example 41 to Example

25 44 were summarized in Table 18.



Lactic acid fernentati on enul sion

Experi nent al Experi nent al Experi nent al Experi nent al

l1Exanple 1

Fat and oil

Non
11.5 33.0 0.0 12.1 4.1 1 1

0.112.0 12.1 4.1 111.40.112.0 12.14/1 1 11.4 0.1 12.0 78 [0088]
Conpar ative Exanple 1 The method of Exanple 2 was carried out with the sane
5formul ati on as that of Exanple 2 except that the lactic acid fernentation

emul sion o
was used,

of Exanpl e
Conparativ
formul atio
emul sion o
fernmentati
was perfor
Fornmul ati o
Exampl e 3

iAans

eri ment al

2 Formmotatiton and the

ek aoul 1S WeE& 18 UANBxbZ£ad 43N G4skl &

Exanpl e 14Exanpl e 1Exanpl e
_ M Ik protein Lactic acid bacteriumstarter
mlk solid MIk fat Vegetable fat 33 8.2 -

f at
1.4

Exanple 1 was not used, and 67.24 parts of water
¢allfidtion was performed according to the same manner as that

19.

eibdampker 2ndiBeonnet hod

of Exanple 2 was carried out with th

e sane

lfn as that ofalExlﬁmpﬁleo@

EXBall*dened pap;n nerfﬁ %

on emnu
tOte

ned accordln
h S Ctﬁg;%ﬁ?‘j;%jﬁﬁ%
Q4 r dEXRNPH 16

P0The
(meltlng point 35°C)

Sc

excepy that {he lactigs . acid fegsmwnta
1 was 15changed to the lactic acid

atli veSExperi meAt@l Exanpte 1, and-eval
ire nmanner as that of Exanple 2.
summer i zed im-Ofabl e 19.0 Conpar &-bve
2 was carri gglo out w t6h0the sane,

tion

uati on

Lecithin 0.15 0.15 0.15 0.15
Polyglycerin unsgturated 0.07 0.10 0.02 0.01
fatty acid ester
Nonfat dry milk 4.1 4.1 4.1 4.1
Sucrose saturated fatty acid 0.05 0.05 0.05 0.05
ester
Polyglycerin saturatgd fatty 0.15 0.15 0.15 0.15
acid ester
Sodium hexametaphosphate 0.20 0.20 0.20 0.20
Sodium bicarbonate 0.02 0.02 0.02 0.02
Xanthan gum 0.01 0.01 0.01 0.01
Guar gum 0.01 0.01 0.01 0.01
Milk flavor 0.10 0.10 0.10 0.10
Lactic acid fermentation
emulsion in the following 1.0 1.0 1.0 1.0
Table
Water 64.14 73.11 54.19 46.20
(Component of oil-in-water
emulsion)
Nonfat milk solid 4.0 4.0 4.0 4.0
Milk fat 0.4 0.0 0.0 0.0
Vegetable fat 30.0 21.1 40.1 48.1
Total fat (%) 30.4 21.2 40.2 48.2
Viscosity 325 cp 245 cp 360 cp 450 cp
. . 5 min. or 5 min. or 5 min. or 5 min. or
Plasticization
longer longer longer longer
Whipoi ti 2 min. 3 min 2 min. 1 min.
1pping time 45 sec. 30 sec 20 sec. 35 sec.
Overrun 110% 115¢% 105% 90%
Shape retainability A B A A
Water separation A B A A
Melting in mouth ® ® O O
Milk taste ® O O O
Taste O O O O

Lactic acid fermentation

Experimental Experimental ExperimentalExperimental

emulsion Example 14 Example 1 Example 1 Example 1
Fat and oil 33 12.1 12.1 12.1
Milk protein 8.2 4.1 4.1 4.1
Lactic acid bacterium starter - 1 1 1
Nonfat milk solid 11.5 11.4 11.4 11.4
Milk fat 33.0 0.1 0.1 0.1
Vegetable fat 0.0 12.0 12.0 12.0




formul ation as that of Exanple 2 except that the lactic acid fernentation
emul si on of Experinental Exanple 1 was changed to the lactic acid
fermentation emul si on of Conparative Experinental Exanple 4, and evalu
was 25performed according to the sane manner as that of Exanple 2. 79
Formul ation and the results were sumnmari&ed in Table 19. [0089]

Formul ations and the results of Conparative Exanple 1 to Conparative
Exanple 3 were summarized in Table 19. 80 [Table 19] Conparative Exanple
1 Conparative Exanple 2 Conparative Exanple 3 Gl -in-water emul sion

ker nel

oi

(rmelting point 29C) 20.0 20.0 20.0 Hardened pal m ker nel

(nmelting point 38C) 5.0 5.0 5.0 Pal mfractionated hardened oil (el
poi nt 31C) [£0881. 0 1.0 Rapeseed hardened oi l (mel ting point 35C) 4.

10

15

20

25

Comparative Example 1

The method of Example 2 was carried out with the same
formulation as that of Example 2 except that the lactic
acid fermentation emulsion of Experimental Example 1 was
not used, and 67.24 parts of water was used, and evaluation
was performed according to the same manner as that of
Example 2. Formulation and the results were summarized in
Table 19.
Comparative Example 2

The method of Example 2 was carried out with the same
formulation as that of Example 2 except that the lactic
acid fermentation emulsion of Experimental Example 1 was
changed to the lactic acid fermentation emulsion of
Comparative Experimental Example 1, and evaluation was
performed according to the same manner as that of Example 2.
Formulation and the results were summarized in Table 19.
Comparative Example 3

The method of Example 2 was carried out with the same
formulation as that of Example 2 except that the lactic
acid fermentation emulsion of Experimental Example 1 was
changed to the lactic acid fermentation emulsion of
Comparative Experimental Example 4, and evaluation was

performed according to the same manner as that of Example 2.

ation

Pal m
Oi
ting
0



4.0 4.0 Lecithin 0.15 0.15 0.15 Pol ygl ycerin unsaturated fatty acid

ester 0.07 0.07 0.07 Nonfat dry mlk 2.0 2.0 2.0 Sucrose saturated
fatty acid ester 0.05 0.05 0.05 PO15/glycerin saturated fatty acid ester
0.15 0. 15 0. 15 Sodi um hexanet aphosphate 0.20 0.20 0.20 Sodi um bi carbonat e

0.02 0.02 0.02 Xanthan gum 0.01 0.01 0.4 Guar gum 0.01 0.01 0.01 M1k
flavor

Formulation and the results were summarized in Table 19.
[0089]
Formulations and the results of Comparative Example 1

to Comparative Example 3 were summarized in Table 19.



0.10 0.10 0.10 Lactic acid fernentation enul sion in the foll ow ng Tabl e

- 1.0 1.0 Water 67.24 66.24 66. 24 (Component of oil-in-water enul sion)
Nonfat mlk solid 1.9 2.0 2.0 MIlk fat 0.0 0.0 0.1 Vegetable fat 30.0 30.1
30.0 Total fat(g) 30.0 30.1 30.1 Vi scosity 300 cp 295 cp
80
[Table 19]
Comparative Comparative Comparative
Example 1 Example 2 Example 3
Oil-in-water emulsion
Palm kernel oil
(melting point 29°C) 20.0 20.0 20.0
Hardened palm kernel oil
(melting point 38°C) 5.0 5.0 5.0
Palm fractionated hardened oil
(melting point 31°C) 1.0 1.0 1.0
Rapeseed hardened oil
(melting point 35°C) 4.0 4.0 4.0
Lecithin 0.15 0.15 0.15
Polyglycerin unsaturated fatty acid 0.07 0.07 0.07
ester
Nonfat dry milk 2.0 2.0 2.0
Sucrose saturated fatty acid ester 0.05 0.05 0.05
Polyglycerin saturated fatty acid 0.15 0.15 0.15
ester
Sodium hexametaphosphate 0.20 0.20 0.20
Sodium bicarbonate 0.02 0.02 0.02
Xanthan gum 0.01 0.01 0.01
Guar gum 0.01 0.01 0.01
Milk flavor 0.10 0.10 0.10
Lactic acid fermentation emulsion B 1.0 1.0
in the following Table ’
Water 67.24 66.24 66.24
(Component of oil-in-water
emulsion)
Nonfat milk solid 1.9 2.0 2.0
Milk fat 0.0 0.0 0.1
Vegetable fat 30.0 30.1 30.0
Total fat (%) 30.0 30.1 30.1
Viscosity 300 cp 295 cp 290 cp
. . 5 min. or 5 min. or 5 min. or
Plasticization
longer longer longer
Whioping time 3 min. 2 min. 3 min.
pping 05 sec. 55 sec. 05 sec.
Overrun 110% 110% 110%
Shape retainability A A A
Water separation A A A
Melting in mouth @® ® @®
Milk taste X X X
Taste O A A
Comparative Comparative
Lactic acid fermentation emulsion - Experimental Experimental
Example 1 Example 4
Fat and oil - 12.07 3
Milk protein - 2.38 3.2
Lactic acid bacterium starter - 1 -
Nonfat milk solid - 6.7 9.0
Milk fat - 0.0 3.0
Vegetable fat - 12.0 0.0




290 cp 5 mn. or 5 mMn. or 5 mn. or Plasticization | onger | onger
longer 3 mn. 2 mn. 3 mn. Wipping tinme 05 sec. 55 sec. 05 sec.
Overrun 110% 110% 110% Shape retainability A A A Water separation A A A

Melting in mouth 0 0 O MIk taste x X x8il'aste0AA

[0090]
Example 45
To 20.0 parts of palm kernel oil (melting point 29°C),
5 5.0 parts of hardened palm kernel oil (melting point 38°C),
1.0 part of palm fractionated hardened oil (melting point
31°C), and 4.0 parts of rapeseed hardened oil (melting
point 35°C) were added 0.15 part of lecithin and 0.07 part
of polyglycerin unsaturated fatty acid ester (trade name SY
10 Glyster MO-3S, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.), and then mixed and melted to obtain an oil phase.
Separately, in 67.24 parts of water were dissolved and
dispersed 0.4 part of nonfat dry milk, 0.05 part of sucrose
saturated fatty acid ester (trade name: S-570, manufactured
15 by Mitsubishi-Kagaku Foods Corporation), 0.15 part of
polyglycerin saturated fatty acid ester (trade name SY
Glyster MS-5S, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.), 0.2 part of sodium hexametaphosphate, 0.02 part of
sodium bicarbonate, 0.01 part of xanthan gum, 0.0l part of
20 guar gum, and 0.1 part of milk flavor to prepare an agueous
phase.
The o0il phase and the aqueous phase were subjected to
the same process as that of Example 1 to obtain an oil-in-
water emulsion A.

25 To 1 kg of Oil-in-water emulsion which was obtained by



Conmpar ati ve Conparative Lactic acid fernentation enul sion Experinenta
Experi nent al Exanple 1 Exanple 4 Fat and oil 12.07 3 MIlk protein 2.38
3.2 Lactic acid bacteriumstarter 1 - Nonfat mlk solid 6.7 9.0 MIk fat
0.0 3.0 Vegetable fat - 12.0 0.0 81 [0090] Exanple 45 To 20.0 parts of

pal mkernel oil (melting point 29C), 558% parts of hardened pal m kernel oi
(nmelting point 38C), 1.0 part of palmfractionated hardened oil (nelting
point 31C), and 4.0 parts of rapeseed hardened oil (nelting point 35C) were
added 0.15 part of lecithin _and 0.07 part aof polyglycerin unsatyrated fatty
acid est er "¢trade Indn@2s¥ Péa &@CWEQS§Flﬁaﬁ§F§%P%F§&OBye@& &rBPo “¥akuhi n
Kogyo Co., Ltd.), and_then m_xed and nelted to obtain an oi

. . phase.
Separ at el y EXPRIgRest adaFremp cndt dft tiertd Odils §6MFEd OdndhGi Sper<8av et part

of nonfat dry m |k, 0.05 part of sucrose saturated fatty acid ester (trade
name: S—SY@Pu%éﬁ@Pa@vuﬁgdgl@ﬁngPP§&8F§ﬁi§%§§§kﬂapoéﬁgeémr68@a$@8ﬁ), 0.15
part of poIXPcherin saturated fatty acid ester (trade nanme SY dyster

MB- 58, manWfadPsced 3y SIRANSIS OVakighi ReKGYHeCoaccrrdifg 602 thar £28F

sodi um hexanet aphosphate, 0.02 part of sodium_bicarbonate, 0.01 part of
xant han gumpn@pgiaﬁaﬂpaéfof Example 1. Formulation and the results

were summarized in Table 20.
[0091]
Example 46
Whipping was carried out according to Example 45
10 except that 2.0 parts of the lactic acid fermentation
emulsion of Experimental Example 1 was mixed into 100.0
parts of the oil-in-water emulsion A made in Example 45,
and evaluation was performed according to the same manner
as that of Example 1. Formulation and the results were
15 summarized in Table 20.
Example 47
Whipping was carried out according to Example 45
except that 5.0 parts of the lactic acid fermentation
emulsion of Experimental Example 1 was mixed into 100.0
20 parts of the oil-in-water emulsion A made in Example 45,
and evaluation was performed according to the same manner
as that of Example 1. Formulation and the results were
summarized in Table 20.
Example 48

25 Whipping was carried out according to Example 45



20guar gum and 0.1 part of mlk flavor to prepare an aqueous phase.

The oil phase and the aqueous phase were subjected to the sane process as
that of Exanple 1 to obtain an oil-inwater emulsion A 25To 1 kg of
Ql-in-water enul sion which was obtained by 82 mixing 1.0 part of the

| actic acid fernentation enul sion of Expérinental Exanple 1 into 100.0
parts of the oil-in-water emulsion A, 80 g of granul ated sugar was added,
and then whi pped, and eval uati on was perforned according to the sane
5manner as that of Example 1. Formul ation and the results were summari zed
in Tabl e 26XEF9 HaEx dfplle PAE YR CppithG waS tdar Aicdd SGETS8EG ARG t o

Exanpl e 45 10except that 2.0 parts of the lactic acid fernmentatiaon emnul sion
of Experi mSHUEISIEtaRl &xParddemitedd Bafe 1f00. Fagamigest 1he 400+ Cn- wat er
enul sion A made in Exanpl e 45, and eval uation was perforned according to
the same mRddér &F tthat odfl Erampiter1 e edShirati 87 %End ™t FE2F@d@l 9 rwer e
15summari zed in Table 20. Exanple 47 VWi ppi ng was carried out

accor di ng B&EeaPPINe tdB e WS PRS0 35510 e Hhge SPECafr@ner
fermentation enul sion of Experinental Exanple 1 was m xed _into 100.0

20par s of ashdéheit] ofnBxarerd cedul sifermilggden snExakg e85 1tgnde&@al uati on
was perfornmed according to the sane manner as that of Exanple 1.

For nul at i osuswg ilzed dsulTedlwed -sunmari zed in Tabl e 20. Exanpl e 48

25Whi ppi ng was carried out according to Exanple 45 83 except that 10.0
parts of tH&®O9dtic acid fernentation enul sion of Experinental Exanple 1
was m xed into 100.0 parts of the oil-in water enulsion A made in Exanple
45, and eval uat iFormyde tgemnfsoremed thec sedivdg st o ft Heagwhe deniter EZasptlleat of
Exanple 1. Forrnulation and the results were sunmarized in Table 20. [0092]
Formul at i od$ ardet Bemmesulzesl o Beddel €045 to Exanple 48 were summari zed in
Table 20. 10 84 [Table 20] Exanple 45 Exanple 46 Exanple 47 Exanpl e 48
Q| -ilMwater enul sion A Pal m kernel oil (melting point 29C) Hardened
pal m kernel oil (nelting point 38C) Palmfractionated hardened oil (melting
poi nt 31C) Rapeseed hardened oil (nelting point 35C) Lecithin



Pol ygl ycerin unsaturated fatty acid ester 20.0 5.0 1.0 4.0 0.15 0.07 20.0
5.0 1.0 4.0 0.15 0.07 20.0 5.0 1.0 4.0 0.15 0.07 20.0 5.0 1.0 4.0 0.15 0.07
Nonfat dry m |k Sucrose saturated fatty acid ester Pol yglycerin saturated
fatty acid ester Sodi um hexanet aphosphat e Sodi um bi carbonat e Xant han gum
Quar gum M Ik flavor Water 2.0 0.05 0.1%20.20 0.02 0.01 0.01 0.10 67.24 2.0
0.05 0.15 0.20 0.02 0.01 0.01 0.10 67.24 2.0 0.05 0.15 0.20 0.02 0.01 0.01
0.10 67.24 2.0 0.05 0.15 0.20 0.02 0.01 0.01 0.10 67.24 (Conponent of

oi | -in-water enulsion A
[Table 20]

Example 45 Example 46 Example 47 Example 48

Oil-in-water emulsion A
Palm kernel oil

(melting point 29°C) 20.0 20.0 20.0 20.0
Hardened palm kernel oil

(melting point 38°C) 5.0 5.0 5.0 5.0
Palm fractionated hardened oil

(melting point 31°C) 1.0 1.0 1.0 1.0
Rapeseed hardened oil

(melting point 35°C) 4.0 4.0 4.0 4.0

Lecithin 0.15 0.15 0.15 0.15

Polyglycerin unsaturatgd fatty 0.07 0.07 0.07 0.07
acid ester

Nonfat dry milk 2.0 2.0 2.0 2.0

Sucrose saturated fatty acid 0.05 0.05 0.05 0.05
ester

Polyglycerin saturatgd fatty 0.15 0.15 0.15 0.15
acid ester

Sodium hexametaphosphate 0.20 0.20 0.20 0.20

Sodium bicarbonate 0.02 0.02 0.02 0.02

Xanthan gum 0.01 0.01 0.01 0.01

Guar gum 0.01 0.01 0.01 0.01

Milk flavor 0.10 0.10 0.10 0.10

Water 67.24 67.24 67.24 67.24

(Component of oil-in-water
emulsion A)

Nonfat milk solid 1.9 1.9 1.9 1.9
Milk fat 0.0 0.0 0.0 0.0
Vegetable fat 30.0 30.0 30.0 30.0
Total fat (%) 30.0 30.0 30.0 30.0
. . Same as Same as Same as
Viscosity| 300 cp the left  the left  the left
Plasticization 5 min. or Same as Same as Same as
longer the left the left the left
Lactic acid fermentation
emulsion in the following Table 1.0 2.0 5.0 10.0
(Component at mixing)
Nonfat milk solid 2.0 2.1 2.4 2.9
Milk fat 0.0 0.0 0.0 0.0
Vegetable fat 29.8 29.6 29.1 28.4
Total fat (%) 29.8 29.7 29.2 28.4
Whipping time 3 min 3 min. 2 min. 2 min
20 sec 15 sec. 50 sec. 25 sec
Overrun 120% 115% 105% 95%
Shape retainability A A A A
Water separation A A A A
Melting in mouth ® @® @® @
Milk taste ] ® ® ®
Taste O O O O

Lactic acid fermentation
emulsion

Experimenta Experimenta Experimenta Experimenta
1 Example 11 Example 1 1 Example 1 1 Example 1

Fat and oil

Milk protein

Lactic acid bacterium starter
Nonfat milk solid

Milk fat

Vegetable fat

12.1
4.1

12.1
4.1

12.1
4.1

12.1
4.1




Nonfat mlk solid MIk fat Vegetable fat 1.9 0.0 30.0 1.9 0.0 30.0 1.9 0.0
30.0 1.9 0.0 30.0 Totalfat(% 30.0 30.0 30.0 30.0 Vi scosity

Pl asticization 300 cp 5 mn. or longer Sane as the left Same as the |eft
Sane as the left Same as the left Sanme as the left Sane as the left Lactic
acid fermentation enmulsion in the folloWwng Table 1.0 2.0 5.0 10.0
(Conmponent at m xi nQ) Nonfat mlk solid MIk fat Vegetable fat 2.0 0.0
29.8 2.1 0.0 29.6 2.4 0.0 29.1

[0093]
Example 49
Whipping was carried out according to Example 45

5 except that 15.0 parts of the lactic acid fermentation
emulsion of Experimental Example 1 was mixed into 100.0
parts of the oil-in-water emulsion A made in Example 45,
and evaluation was performed according to the same manner
as that of Example 1. Formulation and the result were

10 summarized in Table 21.



2.9 0.0 28.4 Tot al

fat(% 29.8 29.7 29.2 28.4 \Wipping tinme Overrun Shape

retainability Water separation Melting in nouth MIk taste Taste 3 mn. 20

sec.
@0 2 mn.

120 A A @0 0 3 mn.

15 sec.
25 sec.

115% A A @@0 2 mn.
95% A A @@O0 Lactic acid fernmentati on enul si on

50 sec.

105% A A @

Exper i ment aExperi nent aExperi nent aExperith®enta 1 Exanple 11 Exanple 11

Exanpl e 11 Exanple 1 Fat and oi

[Table 21]
Example 49
QOil-in-water emulsion A
Palm kernel oil (melting point 29°C) 20.0
Hardened palm kernel oil 5.0
(melting point 38°C) )
Palm fractionated hardened oil 1.0
(melting point 31°C) )
Rapeseed hardened oil 4.0
(melting point 35°C) :
Lecithin 0.15
Polyglycerin unsaturated fatty acid 0.07
ester )
Nonfat dry milk 2.0
Sucrose saturated fatty acid ester 0.05
Polyglycerin saturated fatty acid 0.15
ester )
Sodium hexametaphosphate 0.20
Sodium bicarbonate 0.02
Xanthan gum 0.01
Guar gum 0.01
Milk flavor 0.10
Water 67.24
(Component of oil-in-water emulsion A)
Nonfat milk solid 1.9
Milk fat 0.0
Vegetable fat 30.0
Total fat (%) 30.0
Viscosity 300 cp
Plasticization 5 min. or
longer
Lactic acid fermentation emulsion in 15.0
the following Table )
(Component at mixing)
Nonfat milk solid 3.4
Milk fat 0.0
Vegetable fat 27.7
Total fat (%) 27.7
Whipping time 2 min
15 sec
Overrun 90%
Shape retainability A
Water separation A
Melting in mouth ®
Milk taste @®
Taste A
Lactic acid fermentation emulsion Experimental
Example 1
Fat and oil 12.1
Milk protein 4.1
Lactic acid bacterium starter 1
Nonfat milk solid 11.4
Milk fat 0.1
Vegetable fat 12.0

MIk protein Lactic acid bacteriumstarter



Nonfat mlk solid MIk fat Vegetable fat 12.1 4.1 1 11.4 0.1 12.0 12.1 4.1
111.40.112.012.14.1111.40.112.012.1 4.1 1 11.4 0.1 12.0 85

[ 0093] Exanpl e 49 Wi pping was carried out according to Exanple 45 5except
that 15.0 parts of the lactic acid fernentati on enul sion of Experinental
Exanple 1 was mixed into 100.0 parts of8Yhe oil-in-water enulsion A nade in
Exanpl e 45, and eval uati on was perfornmed according to the sane nanner as
that of Exanple 1. Formulation and the result were 10sumrari zed in Tabl e
21. 86 [Table 21] Exanple 49 O l-in-water emulsion A Pal mkernel

oil (nelting point 29C) 20.0 Hardened pal m kernel oil (nelting point 38C)
5.0 Pal mfractionated hardened oil (nelting point 31C) 1.0 Rapeseed

har dened oilndusditiiddg APSILACPSELt¥. 0 Lecithin

[0094]
The present invention relates to an oil-in-water
5 emulsion comprising a lactic acid fermentation emulsion,

and more particularly, the emulsion relates to a foamable

oil-in-water emulsion.



0.15 Pol yglycerin unsaturated fatty acid ester 0.07 Nonfat dry mlk 2.0
Sucrose saturated fatty acid ester 0.05 Polyglycerin saturated fatty acid
ester 0.15 Sodi um hexamnet aphosphate 0.20 Sodi um bi carbonate 0.02 Xant han
gum 0. 01 Guar gum0.01 M Ik flavor 0.10 Water 67.24 (Component of
oil-in-water enulsion A) Nonfat mlk s8Bid 1.9 MIlk fat 0.0 Vegetable fat
30.0 Total fat(% 30.0 Viscosity 300 cp 5 min. or Plasticization

| onger Lactic acid fernentation enulsion in the followi ng Table 15.0

Conmponent at m xin
(Comp 9) CLAIMS

1. An oil-in-water emulsion comprising a specific
lactic acid fermentation emulsion containing fat and oil,
5 nonfat milk solid and water, wherein the amount of fat and
oil is 4.5 to 35.0 wt%, and the amount of milk protein is

2.5 to 11.0 wt%.

2. The oil-in-water emulsion according to claim 1,
10 wherein a lactic acid bacterium used in preparing the
lactic acid fermentation emulsion is a combination of the

Streptococcus family and the Lactobacillus family.

3. The oil-in-water emulsion according to claim 1,
15 wherein the lactic acid fermentation emulsion has a pH of
3.5 to 5.3.
4., The oil-in-water emulsion according to claim 1,

wherein the state of the lactic acid fermentation emulsion

20 at 5°C is a liquid, cream-like and/or paste-like state.

5. The oil-in-water emulsion according to claim 1,
wherein the lactic acid fermentation emulsion is contained
in an amount of 0.5 to 13 wt% based on the total oil-in-

25 water emulsion when the lactic acid fermentation emulsion



Nonfat mlk solid 3.4 MIk fat 0.0 Vegetable fat 27.7 Total fat(% 27.7 2
mn. Whipping time 15 sec. Overrun 90% Shape retainability A Water
separation A Melting in nouth O Ml k taste O Taste A Experinmental Lactic
acid fernentation emul sion Exanple 1 Fat and oil 12.1 MIk protein 4.1
Lactic acid bacteriumstarter 1 Nonfat 81k solid 11.4 MIlk fat 0.1
Vegetable fat 12.0 87 Industrial Applicability [0094] The present
invention relates to an oil-in-water 5emrul sion conprising a lactic acid

fermentation enul sion, and nore particularly, the emulsion relates to a
f oamabl e oitB- pﬁeﬂgggrlénﬁp§|8ﬁl 1g8water emulsion in advance, and the

amount of the lactic acid fermentation emulsion is 0.5 to
15 parts based on 100 parts of an oil-in-water emulsion A
when the lactic acid fermentation emulsion and the oil-in-

5 water emulsion A are mixed.

6. The oil-in-water emulsion according to claim 1,
wherein the amount of fat and oil is 15 to 50 wt% and the

amount of nonfat milk solid is 0.5 to 12.0 wt%.

10
7. The oil-in-water emulsion according to claim 6,
wherein the amount of nonfat milk solid in the oil-in-water
emulsion is less than 3.5 wt%.

15 8. The oil-in-water emulsion according to claim 6,
wherein the amount of nonfat milk solid in the oil-in-water
emulsion is 3.5 to 12.0 wt%.

9. The oil-in-water emulsion according to claim 1,

20 wherein 50 wt% or more of total fat and oil is lauric fat
and oil.

10. The oil-in-water emulsion according to claim 1,

wherein a pH of the oil-in-water emulsion is 6.4 to 6.8.

25



CLAI M5 1. An oil-in-water enulsion conprising a specific lactic acid

fermentation enul sion containing fat and oil, 5nonfat mlk solid and water,
wherein the amount of fat and oil is 4.5 to 35.0 wt% and the anmount of
mlk proteinis 2.5to 11.0 wt% 2. The oil-in-water emul sion

according to claim1, 1lOwherein a lacti20acid bacterium used in preparing
the lactic acid fernentation emulsion is a conbination of the Streptococcus
famly and the Lactobacillus famly. 3. The oil-in-water enmul sion
according to claim1, 15wherein the |actic acid fernentation_enulsion has a
pH of 3.5 to 5.31- An oil-ip-vwplelofMUlgiRay e W DEFGIE) RCalddidiig to claim
1, wherein the state of the lactic acid fernentation enulsion_20at 5Cis a
liquid, cr@&hSh REVARAPSr FESTFE-NkéEOsPRYeOne of cgaimse loite. iLR- W&t &r

enul sion according to claiml1, wherein the lactic acid fernentation
enul si on i $o¢8RPAened LiAraa&esusudf1i0N5 to 13 wt % based on the total
oil-in- 25water enul sion when the lactic acid fernentation enmulsion 89 is
bl ended in the oil-in-water enulsion in advance, and the anount of the
lactic acid fernmentation enmulsion is 0.5 to 15 parts based on 100 parts of
an oi I>i n-wat er 1@nul §hen cAlwHanvelker gavileiggi @crerfdndatticoslédl dilen and
the oil-in- Swater enulsion A are m xed. 6. The oil-in-water
emul si on adderdiimg the eldimntwaiiesr ermleienadsunt fopmestlearnd loiln-is 15 to
50 wt % and the anmpunt of nonfat mlk solidis 0.5 to 12.0 wt% 10 7.
The oi |l - i nWadegr camdisdioon havdmadiang ove relvai mic A Owter di8®%-he anount of

nonfat mlk solid in the oil-in-water enulsion is less than 3.5 wt % 158.
The oil-in-water emrul sion according to claim®6, wherein the anount of

nonfat mlk solid in the oil-in-water emulsionis 3.5 to 12.0 wt%

9. The oil-in-water enulsion according to claim1, 20wherein 50 w % or nore
of total fat and oil is lauric fat and oil. 10. The oil-in-water

enul sion according to claiml1, wherein a pH of the oil-in-water enulsion is
6.4 to 6.8. 90 11. An oil-in-water emul sion, wherein the oil-inwater
enmul sion according to any one of clains 1 to 10 is a foamable oil-in-water
emul sion. 512. The oil-in-water enul sion according to claim1l, wherein the
oil-in-water enulsion is a foamabl e oil-inwater emnul sion having an overrun
of 40 to 180%
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