O L- I N- WATER EMULSI ON CONTAI NI NG LACTI C ACI D FERVENTATI 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] Wien it is desired to inmpart rich mlk flavor and
body taste to an oil-in-water enulsion,lin particular, to a 15foamable
oil-in-water enulsion, this has been conventionally solved by using fresh
cream butter, whole powered mlk, nonfat dry mlk, or adding m |k product

m k- pr oducth T IVOT EHar et O PRt RaE VB PEERfer R, rathutBRaN. “wni ch

is obtained frommlk and/or a nilkgg@ﬁgﬁ%#%as araw material with a
process of collecting aroma, is ads 0 an organi ¢ pol yner adsorbent,
and then desorbed with a desorbing solvent. 25Such an approach using flavor
has a problemthat natural 2 flavor becones |ost when mlk flavor is added
strongly. . Patent_ Docunent 2 proposes a process for producing an
oi | -in wat'&cumAat oni@haracterized in that a lipid protein conplex in

whi ch_a Iiﬁ$d and a protein are bound is blended 5into the oil-in-water
enul st on dti%y producing the oil-in- water enulsion containing an edible
fat and oil, an enulsifier, a m |k conponent and/or sugars. Patent Docunent
3 proposes a fatt@arkEoi¢nenlseht 2e cHbrpdseei bA &BnPainitRAgWatPactic acid
fermentation product of a conplex 10of an organic acid nonogl yceride and a
m | k prot Wil Borh GInEhEsEnNg wo b@@%é@s@@lﬁag@r%fﬁaaé#@éc@@plsapnha\yé
problens that a |ipid protein conplex needs to be separately prepared and
steps are kohpldehred. the eddl sion, rohahea t@rgefaﬁmahﬂ@oﬁiioﬁveWﬁﬁ@ﬁm

m | k 15product such as fresh cream butter, whole powdered m |k, or nonfat
dry mlk isewsedonrich milk flavor and body taste are expected, but there
isalimtation in a use anmount fromthe viewpoints of resource restriction
and e cost. [0003] 20Patent Docunent iJP 2006-325539 A Patent Docunent 2:
JP 05-238612 A Patent Docunent 3: JP 09-238612 A Disclosure of the

| nvent i on B2bPrgbbhens Aot be Sol ved by the Invention 3 [0004] An
obj ect of the present invention is to provide an oil-in-water enulsion, in
particul arjc@Zjoamabl e oil-inwater enul sion, having sufficient mlk flavor

and body 5taste while using a m ninum anmount of mlk product such as fresh
cream butter, wihet ei povneleded: neéd kt andmpont ati drnymii kkfl Anothendobpaet is
to provide an oil-in-water enulsion, in particular, a foamable oil-in-water

emul si on whigte has @&n mor e- abungast sihksibayoinapdrbodyltast eowaen 10t he
sanme amount of mlk product such as fresh cream butter, whol e powdered

m | kiand nesdmdb o8 Yo 1 | kn i 9a iS£demiansnf othSel NbBgLEBE Probl ens [ 0005]
15The present inventors have intensively studied. As a result, they found

out a | actddn @i €h &84 PNt 81 -08d epyl 8k ORg Whi€8h caRebpaptit sukf i ghene m |k
flavor and body taste to an oil-in-water enul sion having a small anmount of

mi |k conponapiyed Mpak!icoh iy @opfalim 1k solbd, agagnfunt her pr3@heund out

that an oilater enmul sian havi.ng a nore
flaver.

For example, Patent Document 1 proposes a process for
20 producing milk product flavor characterized in that a
recovered aroma material, which is obtained from milk
and/or a milk product as a raw material with a process of
collecting aroma, 1s adsorbed onto an organic polymer
adsorbent, and then descorbked with a desorbing solvent.

25 Such an approach using flavor has a problem that natural



abundant mlk flavor and body taste can be obtained by using the lactic
acid fernentation product when the sanme anount of m |k product is used. And
the inventors have conpleted the present invention based on this finding.
25That is, a first aspect of the present invention is an 4 oil-in-water
enul sion conprising a specific lactic acid fernmentation emul si on contai ni ng
fat and oil, nonfat mlk solid and watef, wherein the anount of fat and oil
is 45to0 35.0 % and the anmount of mlk proteinis 2.5to 11.0 5w% A
second aspect is the oil-in-water enul sion according to the first aspect,
wherein a lactic acid bacteriumused jn preparing the lactic acid

f er ment ati%ﬁa‘fe‘?ﬁjlk%?%?i“‘?% oot Hatonk o‘fpl"i“ig%r S%geiﬁg%%c%%o$%wiy and the
Lactobacillus famly. Athird aspect is the oil-in- 10water emulsion
according to th%a?‘?‘{%tD%%‘H%%‘i”f PRF I The? | RETTES At U FRFPENE Bk ¥ omn

emul sion has a pHof 3.5 to 5.3. A fourth aspect is the oil-in-water

enul si on atlclordt Mo tHe k5191 depertte et @i M tHe Stat bl pid thectatki ¢
acid fernentatjon emulsjon at 5Cis a liquid, creamlike and/or

15past e-| | KER R el AT FR h? aspetd 3d theP R teim-akr drowmil 55 onl aeded di ng
to the first aspect, wherein the lactic acid fernmentation emulsion is

cont ai ned FH-an-fehouht ~ 0102 52 ¥ P13l sk 9B bAsen o et al tio | o b= et er
emul sion when the lactic acid fernentation enulsion is blended in the

oi | -in- 20Mh% ceiiFion | S inhhadamelcmdiaheamuml ofatactic acid
fermentation emulsion is (LS to 15 parts based on 100 parts of an

oi | - i n- wat®t el s310n A hieh ederdmen i cardd o feugmng at | btenul si on and t he
oil-in-water enulsion A are mxed. A sixth aspect is the oil-in-water

enul si on 2Bzpuwrrdi ny noopdred g stataspedtol Whenel si fhed avumesofidmt 5 and
oil is 15 to 50 wt % and the amount of nonfat mlk solidis 0.5 to 12.0 wt %
A sevent h @ypectnirgg thel @it id rraad efe emen i tihoragrordicly ¢ 4 heospXxéh
aspect, wherein the anount of nonfat mlk solid in the oil-in-water

emulXsi on i<t lags o5tdran: 3 Elavsendnl wighide aspecd mslit heroid tn n- Wb

enul sion according to the sixth aspect, wherein the amount of nonfat m |k
solid in tdie tdidsd newateroembsd dmis Sorbe taf A Wt Adavatpraspacs 1S
the oil-in-water enul sion according to the first aspect, wherein 50 wt % or
more of 1Gthettala flatpiahdoideirs damsliex fredednd ®ide Feperdtepspect is the
oil-in-water enulsion according to the first aspect, wherein a pH of the

Oi | -i n-vwatpeferemiSiOn i Stdpdt 410 GSuwp Acet@yenth aspect is an oil-in-water
enul sion, wherein the oil-in-water enulsion according to any one of the
first to 15tentin aspeictSor S whdadrald €y Di dmdwrted £rc & S Dfa A dwek f t h
aspect is the oil-in-water emul sion according to the el eventh aspect,
wherigi n t ha-cRidet Nnswat efs emi §i ahcd $n 2 Hoarab) 6,100 1 i Powad €L 6l 18j on

havi ng an overrun of 40 to 180% 2 0 Effects of the Invention [0006]

I't has beeoane qrossi bi®, to: PF ovd desad, Ofd i NnMat ef 1 R4 sdaD, nddy Pagddgul ar,
a foamabl e oil-in-water enulsion, 25having sufficient mlk flavor and body
taste whil8 st @ed, MUV MU ANOUNt, Of § i d & R50dUCts SUGh ?n?oufxrhﬁSh cream
butter, whole powdered mlk, or nonfat dry mlk. Further i1t has becone
possi bl e t0 R QHde, AN, 01 5 H-Y&t &l ST ST AN, ¢ § 1 PALE | G &l ac%so%ﬁab' e

oi | -in-water enulsion which has a 5nore abundant mlk flavor an ody taste
when the sam-gnount of mlk product such as fresh cream butter, whole
powdered m |k and nonfat dry mlk is used. Best Mdde for Carrying Qut the

l nvecfr@ti on 10[ OQQJi]Cm l‘.)(')c:InI %r‘q,i. lT:j QIle\B‘}(%ES~ew3 %Qr}\ of the present invention

uses a specific lactic acid fernentation enul sion which contains fat and

oi |, nonfat mgjgttﬁeqle q)ocq{}&lrggggﬁrm%g%ém Anmount of fat and oil is 4.5

to 35.0 wt % an e anbun oteinis 2.5to 11.0 wt% The

| actic acid ferdrentation gqmlsi n of 1€ nt invention has 4.5 to 35.0
wt % of fat and %ﬁ%rg}nd?% Efnot 132“. Oﬂvw(g%]%%m ik !it’or otein, and includes

comercially avail abl e cheeses, yogurts and sour creans as far as these

20sfi ed. It is preferable that the lactic acid fernentation enul sion
is aliquid, creamlik nd/.or ste-like state at 5C fromthe vi ewpoi nt of
wor kabi | i tDﬁ“Snglot jat® t%ﬁe tg}ﬁulﬁ]vo a’rij'sorhsed in an oil-in-water enulsion.

Furt,her, from.the 25vi.e int of flavor, it is preferable that the lactic
aci 2@ 7't EFECAL (Z)CnO &%&gci]ovnecgfbbfﬁ DrevEm i Hvention is used. [0008]
Exanples of a fat and oil raw material used in the lactic acid fernentation
enul sion of the present invention



5include not only mlk raw materials such as natural fresh cream cow mlk,
processed mlk, fresh butter and fernentation butter, but also 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, sesanme oil, evening prinrose oil, paln10|l shea butter, sal

fat, cacao butter, coconut oil, pal moi} and palnlkernel 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 aforenentioned fats and oils 15al one or a

m xed oil, cg @{ocessed fats and oils obtained by subjecting themto

har deni ng, G4 ionation, or transesterification can be used. The anount of
fat and oil in the lactic acid fermentatjon product is 4.5 to 35.0 wm %
preferably 5.0 &b B3 W% i €Y ablYEBE0°% ol 3289 REW 1901 At hese who
E. the amobunt of is t and oili ac.ti c acid fernentation enulsion is |ess
than the PﬁﬁeﬂﬂwWﬁqerlﬁm%ﬁﬁﬁﬂﬁﬁs%ﬂfH@%ﬁﬂ?u¥%F(ﬁﬁzﬁ?ﬁWﬁ@%@t%ﬁ%elQhen this

| actic acid fernentatlon emul sio used in the oil- n at enmul si on.
On the ot W& HHarfuisi dhe %%@W%f%%lee%%&h%kZ%V@%ta%db%@Y exceeds
the upper Iimt, the emulsion is 8 plasticized with reduction in pH due to
fer tatilghEtg Hitsl Jeeatisi nd 4 é‘ﬂlla]ﬁ@i%lqm%@p%r%ﬁ ioht F P soheckagesh and
therefore, it is not preferable in terns of handling. [0009] 5As a mlk
protein r S 9rEt ereAm Ut Gex t Hehd ke tRevder el fiek Hemnd imen eatl 8Fon of t he
present invention, one or nore kinds of cow m |k, processed m |k, nonfat
concent r atteid i | IEndtTesh e kﬁnﬁQuprﬁvideIQWV¢K%nlmKWﬁ%@rdry m |k,
medi um heat nonfat dry mlk, high-heat nonfat dry m |k, whole 10pomdered

m |k, but t@éﬁulrﬁﬂw,pohmarqrwmylmrﬁoam@@lmsoishcmmaw demaseion rennet
casein, casein sodium casein calciumand casein potassium or mlKk

prot ei ns sUchchasaotalmand kalprrotat insriand M 4 ko nheyd prodei ss canwiben used.
Preferably, cow m |k, processed mlk, nonfat concentrated 15m |k, fresh
creafl nortfraet gEnk, ancwmtheat edi Norgatdury sndlk, asretiexh heat 2d, nonfasrdry

m | k, high heated nonfat dry mlk, whole powdered mlk, butter m |k powder,
and whey powder rarvedarsed,miand b trherf pr efey abl Yk cowgad k, processed m |k,
nonfat concentrated mlk, fresh cream nonfat m |k, |ow 20heated nonfat dry
m | k, and nmedium heated no r3t dry mlk are used. As the mlk protein, it
is preferable to use proteins having a suppressed heat denaturation degree
fromthe weewpoifdr ofolftiauprehe S Mns 9 The amount of mlk protein
inthe lactic acid fernmentation product is 2.5 to 11.0 wt% preferably 3.0
to 7.0 mt %oouwie preferably 3.5 to 6.5 wt% Wen the anount of mlk protein
is less than the lower |imt, fernmentation 5becones insufficient and

brewimg of flavofe |p9ré’l§€n‘§thifr{x}&h§fﬁé Yn e ai egh $ineey thendbuddering ability
of the lactic acid fernentation enmulsion is low On the other hand, when

the amuntrofulnd | k mrpteimexaeeds the: UPPes: d i fd tne0orgatdam of o | k
protein after fermentati on 10becones renarkabl e, and this |eads to

occur rencerafey oughnggss i dherfdnale aid ri nevater somlisian. téélpellﬂ.o AS

a kind of lactic acid bacteriumto be provided for the ldctic acid

fermentatign oemulsd%@r L&, A &SE M a0 AVeNL O, z?m&@f@'cg‘@trt)ffk of the

Streptococcus famly and the Lactobacillus famly is prefera Exanpl es

of the St (LRERARGES fAmd Y Jaedite L ARL GEONEUS LAF | 2y %ﬁ%d@foccus

di acetyl acti reptoc ccus sa I'Varius subsp ernophi exanpl es

of the Lagtobasidlus famly 20i.;aal,00e . Jia. ot oida, G | s, del brueki

bol gafi cus, Lact obaci veticus and LactobaC|I s aci ophllus and a

combi nati o, of Sty tl%%ﬁﬁca%éagﬂovq;a%gsfy @cgmm&% &‘Q@fnthe

ct obaci | I Us rue garicus is préeferab
lactic aCIandwg%ﬂéﬁ crhé”ggfﬂc¥éfge f%lon product when the same

amount of milk product is used. And the inventors have
completed the present invention based on this finding.

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



present invention, the amobunt of fat and oil is 4.5 to 35.0 wt% and the
anmount of mlk proteinis 2.5to 11.0 ww% and the pHis preferably 3.5 to
5.3, nore preferably 3.7 to 5.0, further preferably 4.0 to 4.7. Wen the pH
is too low, a 5stuffy snell due to overfernentation is strong, and this
adversely influences on flavor of the final lactic acid fernmentation

emul sion. On the other hand, when the pHis too high, brew ng of flavor due
to fernentation is weak, and the effect of inproving flavor of the lactic
acid 10fernentation enulsion is insufficient. [0013] As a process for
producing the |actic acid fernentation enul sion of the present invention,
an oi | - i n-Oiwat - WA 5 g kol Yo ey et b td $Redehtatlanttanabéd150bt ai ned
by heating and stirring an oil phase containing the fat and oil descri bed
above and EheRjuECUpRvEl Tt e itk protend, ofbr exafipteridk 65 to
80C for 10 to 30 mnutes to performpre-enulsification and sterilization,
and then howWogerind rigptdie erhesion trlernewet 20€ohef téoh ©f 17160410

MPa, goes wi t hout sayino that, thereupon, an emulsifier such as |ecithin,
fractionatled 3%ed tvHi*n drdctionmaethiveh ml tohptotphntial 2 y5 hydr blyged

| ecithin hydrolyzed with an acid or an alkali or an enzyne, sucrose fatty
aci d ‘est erwtpropylenmrgl yogledtatiy dbachdl esteratsordnthnidatty aci d ester,
pol yoxyet hyl ene 11 sorbitan fatty acid ester, glycerin fatty acid ester,
and pol yglaweralirfatity tae diestteragmet f uritdesivar i bastbor ganid aci d

nonogl yceri des such as acetic acid nonoglyceride, tartaric acid

nonogl ycerbate;em@icet i eatiih t@rd@at ina@actide Sha xiede noniog | feenedeat cohri ¢ aci d
nonogl yceri de, diacetyl tartaric acid nonoglyceride, lactic acid

monogl ycerante, sisuccianizx @mish wonog yeertlte, saneb tdtdccasi tambhpghygeri de
may be appropriately used. [0014] 10To the thus obtained oil-in-water

emul si on itheaduas: dimedi Tl wei thrbiaos er iAMK erg@. adhecStreptiososcusifanily and
the Lactobacillus famly alone or m xture thereof), and it is favorable to
ferment thetdXtdiig Htor3% d@dbiGd ofo K A0rhouispdor pbiéRaanlaetic acid
fermentation emul sion 15having a pH of 3.5 to 5.3. The thus obtained lactic
acid fermenfatiomamnl s et ol Sefans hen Maeds asy aof aw et ers at of the

oi | -in-water enulsion of the present invention at pre-enulsification, or
can be miedidih s Ride ins walero e $1eicd IRLONIS accoraif® to
oil-in-water emulsion of the present invention is characterized in that fat

and oi |, nonf at; Jad Kas%@c!@, ahk wad:ere i es €ord abpeghangy the. 1 actyc acid
fe_rrrent ation e_mJI Si on d_escrl bed abov_e IS useq. 25As t he anount of lactic
aci d ferment,ald qn emyl sion . 14, L&Fted?dc” ithe qiglyiinr wat.er. eyl si %’}1[ oA Ne
present invention, it is not a snmall anount as*a flavor or a tasting
materg al , fut: orehar ahl e abouts 0 5, 0. I3t 5 opthe,total
oi | i n-wat e%élgenul si on. 5V\heen '?dﬁe J'l act i cs%%l:d Jf%?%é%?%t%n erf%t?és?on is

bl ended i n.the Qi - n-Wai.ey |51 0N i t.he. Aoy f tic acid
fermentation emul sion #}g&lprge%%jaﬁé;n%.%?gé’%&ﬁ%mn%re ppée}?é;r%%%l .5 to
3.0 % furt f.er.ab 0.2.0 0 S on_t al, oi}-1n-water
emul si on. atlg gleﬁegltgan%uénr%l eg?lﬁléalc?%clsa\é%loég?%ﬁéej%t%iﬁ cller?r% rgtf o#t%‘ e used
is small, it nmes. difficult, t btai n, t he expected effect. \Wen .the
anount theeroeo]T%e?JgE ‘b:oaussee%l 9 hoeo Cgcr%g,o%s%ulrrhe‘%%t Jég(ier?l%I?:borbewqeerf tt}}ﬁd m | k
taste bec .poar_. adj usting this sourness,.. 15[ 0016 . When t he

| actic acﬁgaecf%ércn@n l\g{]?fgeﬁméér#,u!ﬁastijo(%l A0 12 l—%‘{l%é) Je‘%mif}é‘? oA Hte

m xed, the lactic acid fermentation enulsion is LEﬁra.ef erably 0.5 to 15 parts,
nor & preferabl’y ‘05 1673.70" patts,“ turther 'pr et'&r4bt y° 0.5 10" 2.9 P0cart s
based on 100 parts .of the oil-in ater_emu.j. Si1OIl. it \Wen e anmpunt of
Phe L act ¢ et el i G b 1 Erp £ S ST SR 1 10D SR
difficult to obtai.n the expected effect Wien the anpunt thereof to he used
is too Iarggfe,a“séi}rjﬁé%"‘“ﬁetc%héﬁwt B e ehd i | k@25 ast et becones poor
when adj usti n% t hi s sour ness. 13 It is preferable in workability
that the I'§ETT°E A &Fthehitdtt o enttsi Ont 75° brdhtle T $He® db 12 %- wat er
enul sion in advance. [0017] 5Exanples of fat and oil used in the
oiI-in-maF@ﬁed' A sixth dspect 1s the cil-in-water emulsion

25 according to the first aspect, wherein the amount of fat



enul sion and the oil-in-water emul sion A of the present invention include
ani mal and vegetable fats and oils, and hardened fats and oils thereof
alone, or a mxture of two or nore kinds of them or fats and oils obtained
by 10subjecting themto a variety of chem cal treatnents or physical

treatnments. Exanples of the fat and oil include various animal and
vegetable fats and oils such as soybeansoil, cotton seed oil, corn oil,
safflower oil, olive oil, palmoil, rapeseed oil, rice bran oil, sesane
oi |, kapok 150il, coconut oil, pal mkernel oil, mlk fat, lard, fish oil,
and whale oil, and processed fats and oils such as hardened oils,

fracti onat@d cills izsand trarfsestter i4iddlot | aneder eof Komefat ngipbi acliter eof
is around 15 to 40C) [0018] 20e oil-in ater enuis.ion of the present
im|entions ther earle theidased teuitentle dgetdtt aeithd eventatvaneenmul sion
is formulated in the oil-in-water emulsion in advance, and that the lactic
aci d fernentatdiom emdsidmand tthee ddixin-amert emibsioim A e eanmdxed. | n
any case, it is 25preferable that 50 wt% or nore in total fat and oil of
the 19 oidf impniaEttemienulsilond i | @wr i @l ¥-atn-amg @ |emul siomkxaspl essof the
lauric fat and oil include coconut oil, palmkernel oil, and fats and oils
obt ai'lned byhassulj ectwirtg t emdioythar desparg; {9 acte omal+on-water
transesterification. 51t is preferable that lauric fat and oil having a
slip neltisgulpoiot adddvidira; riangend rami23 49p&88C wins e pt efles abhyuB to
31C, nost preferably 26 to 30C is contained in an anount of 50% by wei ght
or nore baskedharfatheuflat sscanidh qir sthd Wieni - warge anmuionfitasrsccdat and
oil is contained, this is preferable in mlk taste and light flavor, and a
conbi nat i arz Wi tdtg.he A agitrith atdgkderinentad | &N el wd 05 odmid hes g esent

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

f oamabl e Gidcdduwal efo ednd Siionst Saskhdan t hate e ef es@bles fsomihe yEewpoi nt
of shape retainability. [0019] The amount of fat and oil of the

oi | -in- watey: ami=sd e Pfoitihe priesentc i VEAPui s, 1n teph WS preferably
20 to 2048 wt% nore preferably 20 to 45 wt% Wen the anmount if fat and
oil is smide Ji0anmimgfropantys Ah shane-dati@i fabidd ty; tendy {9, be
deteriorated in the case of the foamable oil™ -in -water emrul sion.” Wien the

amount of figly A0 Oidy ik | AHHG: 1, ami st fohngs propesty, pfedhe g

oi |l -in-water 25emul sion 1s deteriorated, and viscosity becones too high.
15 [ 0020 [dsd N- r | si e i tion, the
am)Emt 03‘ Z}natelfr}}dé}lo‘%}.llﬁ'%is?élcg ':h oy\g%fvﬁ%m&aﬁﬁ%% a%mrmglnfﬂ%?' rr}&o%#g%(ﬁ?m tlflﬁgsol id
s 0.5 10430 i ATRG, DA JRdde 20ld GO dReopr eseniyd nyent] op,ref ers

to a conponent obtal ne y renoving m f at total solid of cow

e T RPN o R A A P L
condensed o, Swastencd copdensed, k. Wiale, pouered. L. gonfat ary

er r,” and whey protein: e
emul si on Qf_ t resent_inventign, even when fhe amount of mlk conponent,
Part i cul arTy, CTSRSITAL AN ol TS ST @bt TERe tnah 91493 Sh i 1 i n-

wat er emulsion wth sufficient mlk flavar and body taste inparted thereto
Can e’ ObrSITBH Y el TG THE S orTeL S i 2t | SFe BN ST bt Of £ he
present ig%%gtion. When the nonfat mlk solid is used at a small anount,

t he anobunt "i's '200@ to 3,5 w51115,f rably 1,0 to 3.5 W% nore preferably
1.5 to 3.5 wt% When the amount of nonfat milk solid is too small, mlk
tast’e i s reduced. [0022] In the oil-in-water emul sion of the
pr esent iaﬁgption, 25when the nornmal anmobunt of nonfat mlk solid as 3.5 to
12.0 16 W9eS°duSdd, " in B At er emul sion having a nore abundant nilk
flavor and %pdy taste can be obtained by using the lactic acid fernentation
enul si on of " present invention. The amobunt of nonfat mlk solidis
preferably 53.5 to 10.0 wt% nore preferably 3.5 to 8.0 wt% Wen the
amount of nonf at® Md% ¥ IR BrYE theP Tast@e beeores Reavdytef 0023] In
the oil-in-water enul sion of the present invention, 10an enul sifier which
is usualI?mﬁéédfﬁboﬁjbﬁﬁ¥%ﬁ%ﬁqkﬂf(ﬁa foamable oil~in-water emulsion,

25 having sufficient milk flavor and body taste while using a



cream can be appropriately selected and used. Exanpl es thereof include
synthetic enulsifiers such as lecithin, nonoglyceride, sorbitan fatty acid
ester, propylene glycol fatty acid ester, polyglycerin fatty acid ester,
15pol yoxyet hyl ene sorbitan fatty acid ester, and sucrose fatty acid ester
and, anong these enulsifiers, one or two or nore kinds of them can be

sel ected and appropriately used. [0024]¢20The ci |.in-wat.er entul sion of
the present i rientic a pHof 6.4 to 6.8, preferably 6.4 to 6.7, nore
preferably 6.4 to 6. 6. V%en the pH is too | ow, sourness becones easy to be

felt. Wen thelpH is too %aste becones go Vhrloug salts can
be used i A" tHi &Y FHYE T ? Uy ek eFabf RS %E%amas gaFEs,
hexanet aphasphat e, secondary phos ha% odi u C|trate g hosphate
baking Sodd et DU RA dhi by i TR i b GFY bt bk ki ntiS™ BFEE hom hF

addition, sugars, stapilizers, flavors, co]loring agents, preservatlvescan

be opti onaﬁ?‘if”ﬁ‘ﬁséﬂgs@[ 5§° Prov%@%r%‘&e‘%kl‘fb’i‘ ‘ﬁ?%ﬂﬁc?ﬁ@ theloi 2 n- wat er

enul sion of the present invention can be roughly classified into two cases,
the case vitfer'e BHeTact | EVHEARILY €b hentATFoN® Bntd's} 5407 bt 6RdBASI A t he

oil-in-water emul sion in advance, and the 10case where the lactic acid
f er ment at i G S ARSIGN At el B TCT @t epdent skonviear bhéi gage When
the lactic acid fernmentation enulsion is blended in the oil-in-water

enul si on idtAHVarele, mike BIPdyat wateh 2auf5¢9h eaRrBe BBt BFRedWbylAi xi ng
raw materials having, as 15main raw materials, predetermned |lactic acid

f er ment at iRAVEGMAS TonL k fand anen 63t drpnratknd § kasedli d, enul sifier and

wat er, pre-emnulsifying and subjectlng the emul sion to pasteurization or
sterilization treatment, and honobgeni zation treatnent. Fromthe vi ewoint
of the 20storage st a bi.li.. ty of the oil a water emulsion, sterilization
t reat nent Basstpriefedy abbe. CHpecifig calt yrheyafhoestiaw material s are

pre-enul sified (emulsifying apparatus is a Honom xer) at 60 to 70C for 20
m nut@es andi0G7F] necessary, honpgeni zed (enul sifying apparatus is a
25honogeni zer) under the condition of O to 25 MPa. Then, the 18 honpgenate
IS subjected torhd teial highwd eapesrat Us eon nsf anbaneossest einlrézat oon
treatment (UHT), the resultant is honpbgeni zed agai n under the condition of
0 to 30 MRsse<ool ®tkcanic aped: f ora@bouf e 2de hoat Son 5¢0026] on whickhen the

| actic acid fernmentation enul sion and the oil-in-water enul sion A are

m xed, the®itains wad€raefubsl pméntan helvbiai ned bydthetsapewhavemat eri al
and the sane process of the process for producing the oil-in-water

10enul si oncitesaidbed én par aghapbil 0025 . exeepssforwtheahacthe agbdnt
fermentati on emnul sion. Atimng of mxing the lactic acid fernmentation
emul 13 on an@Iﬁmpkobiotglmﬁigrgeyut§lpp A szpnot limted, and can be during
cooling or after cooling, after the oil- 15in-water emul sion Ais

honogeni zed.  rThe e 0kl adaWet efe €08 S6QNANTs Obh- bR- WAk eprepuhsi on A of
t he present invention use alnost the same raw materials except that the

0""”‘Mﬂfﬂvéﬁﬂhéﬁoma£\QO§St@OESC@n&@%nthﬁakaQQ&Coﬁﬁ'QnBGEWEnEét'On
enul si on. 20[ 0027] here are two systens in the sterilization that an

i ndirect heatd WQtQSB@E%?@%@o@éiﬁCtaH&a£h89u§¥§t@Hﬂméﬂél%@?m es of an
apparatus for indirect heating treatnent include, but are not particularly

limted t%vaﬁﬂ\ékpi@téneéééé’f’ U!%‘Ur%éeéﬁ Qéu?pBﬁééﬁHSaé”@QW QQtHBQery APV
Co., 19 Ltd.), CP-UHT stertl (manu ctured by Cdimty Package Co.
Ltd.9q Stqrg(kupuL@J Lype.stenilizer (manufactured by Stork Food & Dalry
Systens B. V. 3, d Cont ern1scraped surface UHT sterilization apparatus

(manuf act ur ed by, 5T5et¢; Pak, Al fa- Layal Go.  Ltd) 1D addigion, examl e of a

di rect heating sferll n device includes, |s not |n1te to, a UHT

t I h h_t t

Cranut sot BT & ke Ragvet %%Hei?%% ?n%%%'r LaRLLRNBRRRRL B
10 t fact d T t Al fa-L

Stor 11 sation aphratius (HATUM et T P by Tett spale A1t LAVRIoEos T d. )
P oo S0 By o REL Bt s B L
P I t e a vogue nd any o
tﬁe%ﬁ;ggpg;atuses can b used £0028] ef [ Q % Y
s X0e 10785, boont. ProcherBne ERAPt Enbnbratofl aridvat er

enul si on.



The foamable oil-in-water enul sion of the present 20.invention has an
overrun of 40 to 180% preferably 50 to 160% further preferably 60 to
140% Wen the overrun is too high, the taste tends to be too |ight and
flavor becones poor. Wen the overrun is too low, the taste becones too
heavy, and it becones difficult to obtain good 25flavor and snooth nelting
in the mouth. Exanples [0029] The presént invention will be described in
nore detail 5 below by way of exanples of the present invention. In the
exanpl es, both of % and part rrean a wei ght basis. [0030] Method of
eval uating.oil-in-water enulsi he viscosity of an oil-in-water
emul si on and 1Y ' @<t c‘?“}%l]ﬁjo?fl t%%tt}(%t%?fr?rﬁ/ b‘?v%rht%‘?n 1H-Wager enul si on)
wer e eval \llj\g(iéed Vi scosity: Measurenent of the viscosity of an oil-in-water
enul si on %]rfor med with a 13 type visconeter (manuf act ured by
TOKYO KEI Kl Ltd.) with a_ No.2 rotor at 1560 rpm Pl asticization
test: 50 g of a@?%’i‘ﬁleﬁ Materiemangd o‘hllwarsa‘bl}ﬁa?%ba]a 4989 i vblrene beaker,
and incubated at 20C for 2 hours, and thereafter, the presence or the
absence ofl&tichi rasice iﬁr%%%éﬁk‘?%aﬁ%fil‘bﬁh?ns?fr‘h?lgplf%?e%t niptitesigAs 20
confi r med.  Met hodof eval uat i onwhenoi | -i n-wat er enui si oni sfoamed (1) Whi ppi ng
time:® A tiE W At K of Rk ofdv it ol bt eFu@imud S ot wast wakeped with a
Hobart m xer (MODEL N-5 manufactured by HOBART CORPORATION) at the third
gear (300 N, &y tihel lomp &9 @S Fhdhiedk t her opt | iRt $oadiAg state, and a
time duri nfg whi ch the enul sion was mldly m xed at 5the second gear (130
rpm Lerdariam: byl gtubfalbid -Vegslaalele ehayt si and pet 1 gi veah
vol une) - (wei ght of foamed product after whipping per given vol une)] (wei ght
of foamed g7 othurtsafd erlinhi ppyirepiperi i vewn Vbbwee) sxed 001 10( 8yt Shape
retainability: Fineness of a flower-shaped foanmed product after storage at
15C for 2&dwirsl Fowsanaygeceval uaté dmtgn gobd, Byrsléght | yagdbdwer slightly
bad, D, bad (not practical) (4) Water separation: The water
separ@t i ompist atel wes dibki Nidp@nenus] ysevahaated, wetdnihe evahuateoni df
shape retainability Four-stage eval uati onA; Absent, B; Al nost absent C
Present, RalMeryinanghdethod: af, eval uddt oncafad astetand fdbavout 20The
me.lti.ng in the nmou.th,l k taste and Las e of foaned cream were eval uat ed.
(1) Meltinglm die amiitge Foute stageoevadsaté Dn(#s goddal Ofaski ghely good A;
slightly bad, x; bad 25(2) MIlk taste 22 Four-stage evaluation(D; good, O;
slightly geiods Aust ightdee bagh 1 Xow patk£3) Tash eoFousnstagel eval uat kea( D
good, O; slightly good 5A; slightly bad, x; bad [0031]

any fats and oils such as the aforementioned fats and oils

i5 alone or a mixed o0il, or processed fats and oils obtained
by subjecting them to hardening, fractionation, or
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 whers 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
emuision. ©On the other hand, in the case where the amount

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



Experimental Exanple 1 Medi um heat nonfat dry mlk (12.0 parts)

manuf actured by YOTSUBA Co., Ltd. and 76.0 parts of water at 40C were

10m xed, then, 12.0 parts of rapeseed hardened oil was added, the m xture
was heated while stirring with a Honom xer, pre-enmulsified at 70C for 30

m nut es, then, honogeni zed with a honogeni zer under a pressure of 10 MPa,
and rapidly cooled to 20C to prepare anfoil-in-water emul sion. The
15conposition of this enmulsion was 12.1 wt% of fat and oil, 4.1 wt% of mlk
protein, and 76.6 wt% of water. To 100 parts of the thus obtained emul sion
was added 1 %grt of lactic acid bacteriumstarter panufactured b¥ Christian
Hansen A/ P77 %eT padtétFa BTV et otdckiis?eal Foar FERe2babbep; this

Ther nophi | us and Lact obaci | | us del brueki i bulgaricus), this was subjected
to fernent%??%ﬁ B hoE 2Bndeht TRHRATF hECPof Pt SAFC WhR ERS t e 'PH becane 4. 4,
rapidly cooled to 5Cto stop the fernentation. Then, this fernentation
product waSPFhREeFat ety heatokieFeirrellat 1580 orf 102 ihitEs, and
rapidly cooled to 5C to obtain a 23 "lactic acid fernentation enul sion 1"
of Experink?t@P! Exanple 1. The pH of this "lactic acid fernentation

emul sion 1" after sterilization and cooling was 4.5. Fornul ation and the
resul s were subfre? iBedkiprTablie 1av519d82} 2 Experdnent Bhe Exafpie 2cid
"lactic acid fermentation enul sion 2" of Experinental Exanple 2 was

obt ai ned aEeBREr Ryt t o t trev ket Plodo bf LB peF ¢ Aeht al nERARPPR, 108%ceptmphat 12.0
parts of nedium 10heat nonfat dry m |k manufactured by YOTSUBA Co., Ltd.
was changelitds 12f ocparnsloi poocheasdnohiht depiafl konaanfastadediby,
YOTSUBA Co., Ltd. The pH of this "lactic acid fernentation enul sion 2"
after sterfrégiatiopaandneobit ngl was 406-hésFonpufati onyandlikhemedsuhts were
summari zed in Table 1. [0033] Experinental Exanple 3 A "lactic acid
ferment at i opeenubsfan 3ty ohiExpehigenhabt Exanpbe 8rwasiobbt avhedleaccordi ng
to the met hod 20of Experinental Exanple 1 except that 12.0 parts of medium
heat 10ionf apoddyradl | ki hapnubact er edi by YOFTSEBA €ey bbddeapdc@Bednparts of
wat er were changed to 35.0 parts of nonfat concentrated m |k nmanufactured
by YOTSUBAs@ch ,attdcidndaS3if, pachseof cmaten, Theeph ebdihig thaeihc acid
25fernentation enul sion 3" after sterilization and cooling 24 was 4.5.

For mul at i ofla adthih hend esub ¢ sn apet ssusham| zed nlKapketding0034h as
Formul ati ons and the results of Experinmental Exanple 1 5to Experinental
Exanpl e 3 wetg£l suimarpzeteins Tabliemilk WhelTabbeelhs Expepkrmaptal Exanple 1
Experinmental Exanple 2 Experinental Exanple 3 Medium heat nonfat dry mlk

12.0 0.0 OrLetovebeql sonfatldfypPbbkssed 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 12.0 0.0 Nonfat concentrated mlk 0.0 0.0 35.0 Total mlk protein 0.0
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 bacterium startergl Lactic acid bacteriumstarter 1

10

15

20

25

The amount of milk protein in the lactic acid
fermentation product is 2.5 to 11.0 wt3%, 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
becomes insufficient and brewing of flaver 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
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
invention, a combination of the Streptococcus family and
the Lactokacillus family is preferable. Examples of the
Streptococcus family include Streptococcus Lactis,
Streptococcus diacetylactis, Streptococcus salivarius subsp.
thermophilus, and examples of the Lactobacillus family
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]

In the lactic acid fermentation emulsion of the



Nonfat mlk solid 11.4 11.4 10.7 MIk fat 0.1 0.1 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 Creamlike Cream|ike Cream|i ke
Streptococcus salivarius subsp. thernophilus Lactobacillus del brueki

bul gari cus Lactococcus |l actis subsp. crenDrls Lact ococcus |l actis subsp.

| actis Leuconostoc nmesenteroi des subspCcrenoris Leuconostoc
pseudonesent er oi des Leuconostoc |actis Lactococcus J. act is subsp.
crenoris Lactococcus iactis subsp. Jactis Lactococcus lactis subsp. Lactis

bi ovar di acetyl actis Leuconostoc nesenter es subs cre r S 0Q35
AT ek e s et A e e to 3574

wt%, and the amount of milk protein is 2.5 to 11.0 wt%, and
the pH is preferabkly 3.5 to 5.3, more preferably 3.7 to 5.0,
further preferably 4.0 to 4.7. When the pH is too low, a
5 stuffy smell due to overfermentation is strong, and this

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 producling the lactic acid
fermentation emulsion of the present invention, an oil-in-
water emulsicn to be subjected to fermentation can be

15 chtained 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 saving that,
thereupon, an emulsifier such as lecithin, fractiocnated
lecithin fractionated with alcohol , partially
hydrolyzed lecithin hydrolyzed with an acid or an alkalil oxr
an enzyme, sucrose fatty acid ester, propylene glycol fatty

25 acid ester, sorbitan fatty acid ester, polyoxyethylene



Experinmental Exanple 4 was obtained according to the nmethod of Experinental
Exanpl e 1 except that 12 parts of rapeseed hardened oil manufactured by
FUII OL Co., Ltd. and 76 5parts of water were changed to 12.0 parts of
medi um heat nonfat dry m |k 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 fernentation enul dilon 4" after sterilization and
cooling was 4.5. 10Formul ation and the results were sunmarized in Table 2.
[ 0036] Experinental Exanple 5 A "lactic acid fernmentation enul sion 5" of
Experi nental Exanple 5 was obtained according to the method 150f

Exper i ment s riEx@ampl @t vxeel ¢hatr 190/ parts Hrthediehd aeBernoARdt dry

m | k manufactured by YOTSUBA Co., Ltd. was reduced to 9.0 parts, and 76.0
parts of vielkrsleseinkriedsed aoldeotparasd, Therpreof veahi 3Us| aEfprBLi&ci d
fermentation emul sion 5" after sterilization and cooling was 4.5.

20For nul at3ovd amhahleyeesides swele sumeetredehd Nﬁ%?@gmﬁfrmﬁeri ment al
Exanple 6 A lactic acid fernentation enul sion 6" of Experi nment al
Exanpl e 6 wastobtai et aceoral neet bl hea et hode 05df tExperi featal Exanple 1
except that 3.0 parts of total 27 mlk protein manufactured by Ingredia
Al'S was addeded ondriey ¥Forend &t i ont of i Experd memtad 1 Franpiie, 1diandty6. 0 parts
of water was reduced to 73.0 parts. The pH of this "lactic acid

f er ment at i rr el si anl "'nafe@lyeterdd | zht¢ohc andi Scoohdpyyeasides.

Forrmul ati on and the results were sunmmarized in Table 2. [0038]

For mul at i onscaindi ¢ hec ¥ @ subicgbfcdExpes | neamd aha Exanpt ed monogEkpericmgat al
Exanple 6 were summarized in Table 2. 28 [Table 2] Experinental Exanple 4
Experi mentad y BExanpber &p Expesl pensad . Exanpl e 6 Medi um heat nonfat dry mlk
12.0 9.0 12.0 Lowheat nonfat dry mlk 0.0 0.0 0.0 Nonfat concentrated mlk
0.0 0.0 O.podptpl mIk protein 0.0 0.0 3.0 Vegetable fat and oil

10 To the thus obtained oil-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 cobtain a lactic acid fermentation emulsion

15 having a pH of 3.% to 5.3. The thus obtained lactic acid
fermentation emulsion as it is can be mixed as a raw
material of the cil-in-~water emulsion of the present
invention at pre-emulsification, or can be mixed with an
oil-in-water emulsion A.

20 ronns)

The oil-in-water emulsion of the present invention is
‘characterized in that fat and cil, 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



0.0 12.0 12.0 Fresh cream24.0 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
bacterium starter Lactic acid bacteriumstarter 1 Lactic acid bacterium
starter 1 Lactic acid bacteriumstarter 1 Nonfat mlk solid 12.4 8.6

14.1 Ml k fat 11.4 0.0 0.0 10

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 enmulsion.

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 adiusting this sourness.

15 [001e]

When the lactic acid fermentation emulsion and the
oll-in-water emulsion A are mixed, the lactic acid
fermentation emulsion 1s preferably 0.5 to 15 parts, more
preferakbly 0.5 to 3.0 parts, further preferably 0.5 to 2.0

20 parts bhased on 100 parts of the oil-in-water emulsion A,

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

25 taste becomes poor when adjusting this sourness.



Vegetable fat 0.0 12.0 12.0 pH 4.5 4.5 4.5 Sourness Presence of
sourness Presence of sourness Presence of sourness State Creamlike Liquid
Paste-like Lactic acid bacteriumstarter 1 Streptococcus salivarius
subsp. t her nophi | us Lact obacillus del bruekii bulgaricus Lactic acid
bacterium starter Edcid Hacterlltt-star- 2 Lactococcus |actis

subsp. crenoris Lactococcus lactis subsp.dactis Leuconostoc nesenteroi des
subsp. crenori s Leuconost oc pseudonesent eroi des Leuconostoc lactis 3

Lact ococcus lactis subsp.crenoris LaCLOCOCCOSI acti S SubSO jaCti S

Lact ocodcusl acrjissubsi:) . Lactis 3l oyd3 djacetylactis lLeuconostoc .
mesent er oi des stbsp® cr® ?F%blf06%9¥O§E§%éi?%éngaﬁtE&gﬁpﬁécﬁlﬁ ¥C4¢tic acid
fernentatiggrgggégéggn7ém8{sion is blended in the cil-in-water

emulsion in advance.

[0C17]

5 Examples of fat and oil used in the cil-in-water
emulsion and the oil-in-water emulsion A of the present
invention include animal and vegetable fats and oils, and
hardened fats and oils thereof alone, or a mixture of two
or more kinds of them, or fats and oils obtained by

10 subjecting them to a variety of chemical treatments or
physical treatments. Examples of the fat and oil include
varicus animal and vegetable fats and oils such as soybean
oil, cotton seed oil, corn oil, safflower oil, olive o0il,
palm oil, rapeseed ¢il, rice bran oil, sesame oil, kapok

15 oil, coconut o0il, palm kernel cil, milk fat, lard, fish oil,
and whale o¢il, and processed fats and oils such as hardened
oils, fractionated oils, and transesterified olils thereof
(melting point thereof is arcund 15 to 40°C).

[0018]

20 In the oll~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

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



29 Experinental Exanple 7 was obtained according to the nethod of
Experinental Exanple 1 except that 12.0 parts of rapeseed hardened oi

manuf actured by FUJI OL Co., Ltd. was reduced to 6.0 parts, and 76.0 parts
of water was 5increased to 82.0 parts. The pH of this "lactic acid
fernmentation enulsion 7" after sterilization and cooling was 4.5.

Fornul ation and the results were summari4ed in Table 3. [0040]
10Experimental Exanple 8 A "lactic acid fernmentation enul sion 8" of
Experinental Exanple 8 was obtained according to the nethod of Experinental
Exanmple 1 eerEt thgt 12.0_parts of .rapeseed hardened oil manufactured by
FWI OL CB* I ERaveisha&™Pher8dsdd 893580 a4r 22 2hd-76.0 parts of water
was reduced to_60.0 artz. The gH of this "lactic acid fernentation
emul si on 8" afFé?mgﬁgﬁiP'zﬁpﬁoﬁ HAd Sc OBt AFWRS 15 9 S L BERMECAAN &id 4 he
results were_ summuarized in Table 3. 20[0041] Experinental Exanple 9

Accor di ng PREMMEERBELoPIExpBRFmEALSl 2BLafprél CPEA1IBEF RYWERE S&HH™S on was
prepared, subjected to fermentation, and at the tinme point at which the pH
becane 5. 1-NERet95BAFSNOAINAS TREPIANG TE68I 8d TE2BEEECEEEP CEfd on -
fermentation. 30 Then, this fernentation product was immediately
heat-sSterilizedlat 180BrEéerab 1A Hlipés L agndcr ApitdpydcsdledtavéneCa ¢1dt ai n a
"lactic acid_fermentation enul sion 9" of Experinmental Exanple 9. The pH of
this "lactMglhénd BPéPhRentabibnaefahsEoArI™ &Pt & SEEFI| MP&E on and cool ing
was 5. 2. Formul ati on and the results were summarized in Table 3.

[ 0042] preferablyFgpntibatilGhs andtt peefesabtly 6f Experi’fentsal Exanple 7
10t o Experinental Exanple 9 were sunmarized in Table 3. 31 [Table 3]

Experi ment abnExanptiel? Expemppgiit alf ER&nplye w8 iBxperirnantal vExadploa 9
Medi um heat nonfat dry mlk 12.0 12.0 12.0 Low heat nonfat dry mlk 0.0 0.0
0. 0 Nonf at teenfehtratnddoniibk 0.0 0.0 0.0 Total milk protein 0.0

10 When a large amount of lauric fat and oil 1s 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%. Whan the amount of
fat and oil is small, foaming property and shape
retainability tend to be detericrated in the case of the
foamable oll-in-water emulsion. When the amount of fat and
oll is large, the emulsifying property of the oil~in-water

25 emulsion is deteriorated, and viscosity becomes too high.



0.0 0.0 Vegetable fat and oil

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 bacterium starter
1 Lactic acid bacteriumstarter

starter

Nonfat mlk solid 11.4 11.4 11.4 M1k E%t

i0

15

20

25

[GC20]

In the cil-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%.

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
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,
nenfat 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
fermentaticn emulsion of the present invention. When the
nenfat milk solid is used at a small amcunt, the amount is
0.5 to 3.5 wt%, preferably 1.0 to 3.0 wt%, more prefervably
1.5 toe 3.5 wt%. When the amount of nonfat milk solid is
too small, milk taste is reduced.

(00227
In the oil-in-water emulsion of the present invention,

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

Lactic acid bacterium
1 Lactic acid bacteriumstarter

6.0 28.0 12.0 Fresh cream 0.0 0.0 0.0 Water

1



0.0 0.0 0.0 Vegetable fat 6.0 28.0 12.0 pH 4.5 5.0 5.2 Sourness
Presence of sourness Presence of sourness Slight sourness State Liquid
Paste-like Cream|ike [0043] 5Experinental Exanple 10 The net hod of
Experinmental Exanple 1 was carried out 32 except that 1 part of lactic
acid bacteriumstarter manufactured by Christian Hansen A/S (m xed bacteria
of Lactococcus lactis subsp. crenoris, lé@actococcus lactis subsp. lactis.,
Leuconost oc nesent eroi des subsp. Crenoris, 5Leuconostoc
pseudonesent er oi des, and Leuconostoc | actis) was added, and fernentation
was performed at 20C. At the tinme point at which the pH becane 4.8, the
emul si on was%r api db9dcodneditoiBevabest epul Feohehashbat RBomorFhen, this
fermentation product was i medi ately heat-sterilized at 1080C for 10
m nutes, aRdUREpRElPidboledves §€ﬁté0@btéﬁﬁta teachbeccoherdnfer iant ati on
emul sion 10" of Experinental Exanple 10. The pH of this "lactic acid
f er ment at i BAleAUFBEohatbicafired Seerphtadironeandsdool PAgthes pekent
Forrmul ation and the results were sunmarized in Table 4. 15[ 0044]
Experi ment ahvExbhphe 1The amoufTheofrenhofladf mEXxpespiredt ab Exarfplrebl ywas
carried out except that 1 part of lactic acid bacteriumstarter
manuf act ur édSbyyo Chei 8t wah, HansenpAtSefabkgd3bacter Batofit 20Lavheaochus
| actis subsp, cres?or is Lactococcus lactis subsp. lactis., Lactococcus
| act s subspouhtictisnbnbdwarmillacedyldctssliargad teaconsstobenesent er oi des
subsp. crenorin) was added, and fernentation was perforned at 20C. At the
ti me poi nthasvwhi ch the pH becane 4.8, the enul sion 25was rapidly cooled to
5Cto stop the fernentation. Then, 33

[0023]

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

10 an enulsifier which is usually used upon preparation of
cream can be appropriately selected and used. Examples
therecf 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 phH of 6.4 to 6.8, preferably 6.4 to 6.7, more preferably
€.4 to €.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,



this fernentati on product was i medi 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 5fermentation enul sion 11" after sterilization and cooling was 5. 1.
Formul ati on and the results were sunmari zed in Table 4. [0045] Experinental
Exanpl e 12 10A "lactic acid fernmentati @i enul sion 12" of Experinental
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 to the fornul ation of Experinental Exanple 1, and 76.0 15parts of
vat er was FeHRREHY PIASHN PR t sSOThE pRL bF 2t hi sPe ¥eRPePhRTa- f BFféAPat i on
enul sion 12" after sterilization and cooling was 5.0, | Formul ati on and
the resul t&8O%eretSummatPredey eabteiay 10046 20Fe 4hndt. °TattEBns and the
resoits of F xpe aincnt a l. ExagP[e 10 to Experinental Exanple 12 were
sumar i zed ? nad&bl &0, swAaTTabt ka3 L1 ERper i hbht Al S ExafpPEltg EYBEEFMENt @
Exanpl e 11 Experinental Exanple 12 Medium heat nonfat dry mlk 12.0 12.0
12. 0 Low heagsobrdiatvedy m | ke®: 009, OPDIOnAbhY atsedncentrated milk 0.0 0.0
0.0 Total mlk protein 0.0 0.0 5.0 Vegetable fat and oil 12.0 12.0 12.0
FreshScrean®©29®l 0.0 0.0 Water

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
oll-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 oll-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 C to 25 MPa. Then, the



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 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

18

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

5 (00267

When the lactic acid fermentation emulsion and the
cil-in~water emulsion A are mixed, the oil-in-water
emulsion A can be obtained by the same raw materiszl 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 c¢cil-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 cil-in-water emulsion A
of the present invention use almost the same raw materials
except that the cil~in-water emulsion A does not contain
the lactic acid fermentation emulsion.

20 [00Z27]

There are two systems in the sterilizaltlion 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.,



pH 5.1 5.1 5.0 Sourness Presence of sourness Presence of sourness Presence
of sourness State Creamlike Cream|i ke Paste-like Presence of roughness
Lacticacid bacteriumstarter 1 Streptococcus salivarius Lactobacill us

del bruekii subsp.therinophilus bul garicus Lacticacid bacteriumstarter 2
Lacticacid bacteriumstarter 3 Lactococcus |lactis subsp. Lactococcus |actis
subsp. Leuconostoc nesenteroi des Leucoridgst oc pseudonesent eroi des
Leuconostoc lactis crenoris lactis subsp.creinoris crenori lactis Lactis

bi ovar subsp.crenbps Lacto-cuslactis sap. Lactococcus |lactis subsp.

Lact ococcus lactis subsp. diacetylactis Leuconostoc nesenteroi des [ 0047]
35 AcE®r di ngP tOHT het et hodebf (FRpefpfbRral Pxahplieatly Zackialei n- wat er
enul si on was prepared, subjected to fernentation, and at the tine point at
whi ch the p# bekhde) 5. 3ot ket ehul sroaYRassEapi-dil §etEoohedvutfocbCred dtop t he
S5fernmentation. Then, this fernmentation product was i mredi ately

heat - steri $igeld Beo80€ Parr105Hs hanesB. ¥nd. rapiidfyntberedscsab€cdt o obtain a
"lactic acid fernmentation enul sion 13" of Experinmental Exanple 13. The pH
of this "laetfecacildl fetaeht azibhoenabeiont18" (mhrefasterid bation

5 TetraPak Alfa-~Laval Co., Ltd.) . In addition,
example of a direct heating sterilization device includes,
but is not limited to, & UHT sterilizer such as an ultra
high temperature sterilization apparatus (manufactured by
Iwai Kikai Kogyo Co., Ltd.), Uperization sterilization

10 apparatus (manufactured by TetraPak Alfa-lLaval 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.)

15 ; 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 oll-in-water emulsion.

The foamable oil-in-water emulsicon 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.



10and cool ing was 5. 5. Forrmul ation and the results were summarized in
Tabl e 5. [0048] Experinental Exanple 14 Comercially avail abl e cream cheese
15As commercially avail abl e cream cheese, cream cheese nanufactured by
Tatura M1k Industries Limted was used. The evaluation of this
commercially avail abl e cream cheese is summari zed in Table 5. [0049]
20Conpar ati ve Experinental Exanple 1 A lactic acid fernentation

enul si on of Conparative Experinmental Béanple 1 was obtai ned according to

t he net hod of Experinental Exanple 1 except that 12.0 parts of nedi um heat
nonfat dry m |k manufactured by YOTSUBA Co., Ltd. was 25reduced to 7.0
parts, and 76.0 parts of water was increased 36 to 81.0 parts. The pH of
this lactic acid fernmentation enulsion after sterilization and cooling was
4.5, Forrmul ati on and the results were summarized in Table 5. [0050]
5For mul at | off$ &nd *t he results of Experinental Exanples 13 and 14 and
Conparative (FCEE rimental Exanple 1 were summarized in Table 5. [Table 5]
Experi ment al[ npl e 13 Experinmental Exanple 14 Conparative Experinental

EX I 1 Medi t f . i Lk 12. pall; il |
chocse 7.0 Low heat nBRTAT ai VePEkoS 100G Ront S Cdonc BN r L ad | K 0. 0
0.0 TOt%! n%éfoﬁﬁg}%kﬂr%foexgmglggggfq9h§p&%%e%%diﬂbgn%%og. %%iQhEreSh

cream O.
examples, both of % and part mean a weight basis.

10030}
Method of evaluating oil~in-water emulsion
The wviscosity of an oil-in-water emulsion and
10 Plasticization test (stability of an cil-in-water emulsiocon)
were evaluated.

Viscosity: Measurement of the wviscosity of an
cil-in~water emulsicn was performed with a B type viscometer
{(manufactured by TOKYO KEIKI Co., Ltd.) with a Ne¢.2 rotor at

15 60 rpm.

Plasticization test: 50 g of an cil-in-water emulsion
was put into a 100 ml-volume beaker, and incubated at 20°C
for 2 hours, and thereafter, the presence or the absence of
occurrence of plasticization at stirring for 5 minutes was

20 confirmed,
Method of evaluation when oil—-in-water emulsion 1s foamed

{1} Whipping time: A time until 1 kg of the oil-in



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 bacteriumstarter Lactic acid bacterium
starter 1 - Lactic acid bacteriumstarter 1 Nonfat mlk solid 11.4 11.5
6.7 MIk fat 0.0 33.0 0.0 Vegetable fat 12.0 5c 0.0 5.0 12.0 pH

21

water emulsion was whipped with a Hobart mixexr (MODEL N-53
manufactured by HOBART CORPCRATICN} 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

5 the second gear {130 rpm)

(2) Cverrun: [{weight of olil-in-water emulsion per
given_voiume)—(weight of foamed product after whipping per
given volume)] + (weight of foamed product after whipping
per given velume) x 100

10 (31 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

15 simultaneously evaluated with the evaluation of shape
retainability
Four-stage evaluation A; Absent, B; Almest absent

C; Present, D; Very many
Method of evaluation of taste and flavor
20 The melting in the mouth, milk taste and taste of
foamed cream were evaluated.
(1) Melting in the mouth
Four-stage evalualtion ®; good, O; slightly good
A; o slightly bad, x; bad

25 (2) Milk taste



Sourness Little sourness Slight sourness Solid-like Presence of sourness
State Creamlike Liquid 10[0051] Conparative Experinental Exanple 2 37
A lactic acid fernentation enul sion of Conparative Experinental Exanple 2
was obt ai ned according to the nethod of Experinental Exanple 1 except that
12.0 parts of rapeseed hardened oil manufactured by FUII OL Co., Ltd. 5was
reduced to 4.0 parts, and 76.0 parts of2ivater was increased to 84.0 parts.
The pH of this lactic acid fernentation enul sion after sterilization and

cool ing was 4.5. Forrmul ation and the results were summari zed in
Tabl e 6. 10[0052] Conparative Exgeri mental Exanpl e_ 3 ~ Alactic acid
f ernent ati on enfiPdroRcefe Corparacioe Exp®i memcal Exafplehsluwagookt ai ned

according to the nmethod of Experinmental Exanple 1 except that 12.0 parts of
15r apeseed har déweds loightmignufaatt ureddsy FUJI O L 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 83f efagheati on enul sion after sterilization and cooling was
5.0. 20Fornul ation and the results were sumarized In able 63 [0053]
Conpar ati ve ExpBeanestaye Exaapletion ®; goasi,cdAwestighkyyagaickabl e
yogurt, Bulgaria Yogurt manufactured by Meiji Dairies Corporation was used.
The 25eval uati o ;ofsltikjis: wogurd, i>s; swmari zed in Table 6. 38 [0054]
Formul ations and the results of Conparative Experinental Exanple 2 to
Conpar ati veCEXperi mental Exanple 4 were summarized in Table 6. 5[ Table 6]
Conmpar ati ve Experinental Exanple 2 Conparative Experinmental Exanple 3
Conpar at i vexExpeneneal akx&xabpl € 4 Medi um heat nonfat dry mlk 12.0 12.0
Medium-heat nonfat dry milk (12.0 parts) 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
coocled 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 Lactebacillus 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



Commerci al ly avail abl e yogurt 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 4.0 35.0 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 bacterium
starter Lactic acid bacteriumstarter 123Lact ic acid bacterium

“lactic acid fermentation emulsion 17 of Experimental
Example 1. The pH of tﬁis “lactic acid fermentation
emulsion 17 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 27 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
cocling was 4.5.
15 Formulation and the results were summarized in Table 1.
f0033]
Experimental Example 3
A “lactic acid fermentatiocn emulsion 37 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 YOTSURA Co., Ltd. and
53.0 parts of water. The pH of this “lactic acid

25 fermentation emulsion 37 after sterilization and coocling



starter 1 - Nonfat mlk 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 Sourness Presence of sourness
Presence of sourness Presence of sourness State Liquid No use due to
aggregatj on Paste-li ke No use due to oilseparation Creamlike [0055]
Exanmple 1 To 20.0 parts of palmkernel oil (nelting point 29C)
105.0 parts of hardened pal m kernel oil24melting point 38C), 39 1.0 part
of pal mfractionated hardened oil (nelting point 31C) and 4.0 parts of
rapeseed hardened oil (nelting point 35C) were added 0.15 part of I|ecithin,
and 0. 07 pg;g ngpoI ygl ycerin unsaturated fatty acid ester (trade nane SY

Formulation and the results are summarized in Table 1.
[0034]
Formulations and the results cf Experimental Example 1

5 to Experimental Example 3 were summarized in Table 1.
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Lactic acid

bacterium starter 1

Streptococcus salivarius subsp.
Lactobacillus delbruekii bulgaricus

thermophlilus

Lactic acid

bacterium starter 2

Lactococcus
Lactococcus

Leuconostoc

lactis subsp.
lactis subsp.
Leuconostoc mesenteroides subsp.

lactis

Cremoris
lactis

cremoris

Leuconostoe pseudomesenterocides

Lactic acid

bacterium starter 3

Lac
Lactococcus
Lactococcus

LoOCooous

diacetylactis

lac
lactlis subsp.
lactis subsp.

tis subsp.

Leuconostoc mesenteroides subsp.

Lactis

Cremoris
lactis

biovar

cremoris

[0035]

Experimental Example 4



(rmelting 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 Nonfat dry mlk
Sucrose saturated fatty acid ester Polyglycerin 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 fermentation emulsicPin the following 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 0.05 0.15 0.20 0.02 0.01 0.01 0.10 1.0 64.84

A “lactic acid fermentation emulsion 47 of
Experimental Example 4 was cbtained according to the method
of Experimental Example 1 except that 12 parts of rapeseed
hardened o0il 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 47 after sterilization and cooling was 4.5.

10 Formulation and the results were summarized in Table 2.
[C036]
Experimental Example 5

A “lactic acid fermentation emulsion 57 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
te 79.0 parts. The pH of this “lactic acid fermentation
emulsion 57 after sterilization and coceling was 4.5.
20 Formulation and the resulls were summarized in Table 2.
[0G37]
Experimental Example ©

A Mlactic acid fermentation emulsion 67 of

Experimental Example 6 was obtained according to the method

25 of Experimental Example 1 except that 3.0 parts of total



(Conponent of oil-in-water enmulsion) Nonfat mlk solid MIk fat Vegetable
fat 0.5 0.0 30.1 2.0 0.0 30.1 3.4 0.0 30.1 Total fat(% 30.1 30.1 30.2
Viscosity Plasticization Wi pping tinme Overrun Shape retainability Water

separation Melting..n nmonth Ml k taste Taste 370 cp 4 mn. 20 sec. 2 mn. 30
sec. 105%B B (-1;) Li 0O 320 cp 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 67 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.



5 mn.or
mn. 10 sec.
Experi nment al
Experi nent al

Lactic acid bacteriumstarter

| onger 2 m n.50 sec.

120% A A (r) 0 0

Exanple 1 12.1 4.1 1 11.4 0.1 12.0 Experinenta
Exanmple 1 12.1 4.1 1 11.4 0.1 12.0 Fat and oi
Nonfat mlk solid MIk fat Vegetable fat

110% A A(,) 00 300 cp 5 mn.or

Lactic acid fernentati on emul sion

12.1 28
[Table 2]
Experimental Experimental Experimental
Example 4 Example 5 Example &
Medlugwheat nonfat 12.0 9.0 12.0
dry milk
ngMheat nonfat dry 0.0 0.0 0.0
milk
Nénfat concentrated 0.0 0.0 0.0
milk
Total milk protein .G 0.0 3.0
V o
egetable fat and 0.0 12.0 12.0
oil
Fresh cream 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 Lactic acid Lactic acid
Lactic acid } . .
bacterium starter bacterium bacterium bacterium
starter 1 starter 1 starter 1
Nenfat milk solid 12.4 g.6 i4.1
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 SOULrness
State Cream-like Liguid Paste-like
Lactic acid Streptocqccus salivarlgg subsp..thermophllus
. Lacteobacillus delbruekii bulgaricus
bacterium starter 1
Lactococcus lactis subsp. cremoris
Lactococcus lactis subsp. lactis
Lactic acid Leuconostoc mesenteroides subsp. cremoris
bacterium starter 2 |Leuconostoc pseudomesentercides
Leuconostoc lactis
Lactococcus lactis subsp. cremoris
Laciocoocus lactis subsy laciis
) Lactoooocus lac Daotis Diovar
er J diacetylactis
Leuconostoc mesenteroides subsp. cremoris
[0039]
5 Experimental Example 7
A “lactic acid fermentation emulsion 77 of

| onger 3

Exanmple 1
MIk protein




4.1 1 11.4 0.1 12.0 43 [0058] Exanple 4 The met hod of Exanple 2
was carried out with the sane fornulation as that of Exanple 2 except that
1.0 part of 5the lactic acid fernmentation emul sion of Experinmental Exanple
1 was changed to 1.0 part of the lactic acid fernentati on enul sion of
Experinmental Exanple 2, and eval uation was perforned according to the sane
manner as that of Exanple 2. Fornmulati &P and the results were 10sunmari zed
in Table 8. Exanple 5 - The net hod of Exanple 2 was carried out with
the sane fornmul ation as that of Exanple 2 except that 1.0 part of the
lactic acird fernentation enul sion of Experinmental 15Exanple 1 was changed
to 1.0 part*Rerimentattiveaeid feragnbhtpéneenarsPoAiog péhendgtaiod
Exanpl e 3, and eval uati on was performed according to the sane manner as

t hat of Exahptererirerhwyl atkeonraadlresopps hepk g&wﬁaﬁﬁiéé A Tabl e 8.
20Exampl e The met hod of Exanple 2 was carried out with the same

f or mul at i ohapeseddAthafdexadpbel 2nexeépetuhat byoFpakt Ot fhe.l &d¢ti.c acid
fermentation emul si on of Experinmental Exanple 1 was changed to 1.0 part of
the | acticvaei te@bfed nent at P opaehal sind 6 . ExpertaenfaraEranpke 4, and 44
eval uati on was perforned according to the sane manner as that of Exanple 2.
Fornmubati omandasded restft8 meressunfaei gBdoifntiabl B18ctExanplid 7 5The

met hod of Exanple 2 was carried out with the same fornul ation as that of
Exanpl e 2 Exrepttahatn lePupaidnof”t hétbacsteratidatdopnmubati opodiulysi on of
Experinmental Exanple 1 was changed to 1.0 part of the lactic acid
formul ati omaendl i on of Experinental Exanple 5, and 10 eval uation was
performed accordi ng the sanme nanner as that of Exanple 2. Formul ation and
the results werersuwubwatozedndntiabkes8ltE0068E summarized inF@amlkatii.ons
and the results of Exanple 4 to Exanple 7 15were summarized in Table 8. 45
[ Tabl e 8] [&Exanple 4 Exanple 5 Exanple 6 Exanple 7 G| -in-water emnul sion

10 Experimental Example 8
A “lactic acid fermentation emulsion B” 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 b5.0.

Formulation and the results were summarized in Table 3.

20 [CGA17
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.



Pal m kernel oil (melting point 29C) Hardened pal m kernel oil (nelting point
38C) Pal mfractionated hardened oil (nelting point 31C) Rapeseed hardened
oil (melting point 35C) Lecithin Polyglycerin 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 Polyglycerin saturatedd@atty acid ester Sodi um

hexanet aphosphat e Sodi um bi carbonat e Xant han gum Guar gum M | k fl avor
Lactic acid fernentation enulsion in the following Table Water 2.0 0.05

0.15 0.20 0.02 0.01 0.01 0.10
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 97 of
Experimental Example 9. The pH of this “lactic acid
5 fermentation emulsion 97 after sterilization and cooling
was 5.2.
Formulation and the results were summarized in Table 3.
(00427
Formulations and the results of Experimental Example 7

10 to Experimental Example 9 were summarized in Table 3.



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 0.05 0.15 0.20 0.02 0.01 0.01 0.10
1.0 66. 24 (Conponent of oil-in-water erulsion) Nonfat mlk solid MIKk

fat Vegetable fat 2.0 0.0 30.1 2.0 0.0 30.1 2.0 0.1 30.0 2.0 0.0 30.1
Total fat(% 30.1

31
[Table 3]
Experimental Experimental Experimental
Example 7 Example 8 Exanple 9
M i - <
edlum heat nonfat 12.0 12.0 12.0
dry milk
L?w—heat nonfat dry 0.0 0.0 0.0
milk
N :
gnfat concentrated 0.0 0.0 0.0
milk
Total milk protein 0.0 0.0 0.0
V - Jf= -
egetable fat and 6.0 26.0 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 starter bacterium bacterium bacterium
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
S0Urness sourness SOUrness
State Liguid Paste-like Cream-like
Lactic acid Streptocqccus sallvarlgg subsp.lthermqphllus
. Lactobacillus delbruekii bulgaricus
bacterium starter 1
Lactococcus lactlis subsp. cremoris
Lactococcus lactis subsp. lactis
Lactic acid Leuconostoc mesentercides subsp. cremoris
bacterium starter 2 |Leuconostoc pseudomesentercides
Leuconostoc lactis
Lactococeus lactls subsp. cremoris
. L Lactococcus lactis ; lacris
Lactic acld o . L et e hiouad
}\ (':'1 {} L ('b }: M‘; ]\.‘ _C; dﬂ' J‘ " ‘ C) -,- :3 A L e bl e G ol S A e LR A Ui S
! e start diacetylactis
Levconostoc mesentercides subsp. cremoris

[0043]

5 Experimental Example 10

The method of Experimental Example 1 was carried

cut




30.1 30.1 30.1 Viscosity Plasticization Wi pping time Overrun Shape
retainability Water sepawation M|k taste Taste Melting in nouth 320 cp 5
mn.or longer 2 mn. 55 sec. 110% A A0 0 310 cp 5 mn.or longer 2 mn.
50sec. 105% A A0 0 320 cp 5 min.or longer 2 mn. 45sec. 105% A A0 0 300

cp 5 mn.or longer 2 mn. 55 sec.
32

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. Cremcris,

5 Leuconostoc pseudomesenteroides, and Leuconcstoc lactis)
was added, and fermentation was performed at 20°C. At the
time point at which the pE 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 emulsicon 107 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 (00447

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,



110% A A0 O Lactic acid fernmentation enul sion

Experi nent al Experi nent al Experi nent al Experi nental Exanpl e 2Exanpl e 3Exanpl e
4 Exanple 5 12.1 3.1 1 8.6 0.0 12.0 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 12.7 4.1 1 10.7 0.1 12.0 11.4 4.2 1 12.4 11.4 0.0 46 [0060]
Exanpl e 8 The nethod of Exanple 2 was cHiried out wth the sane

this fermentation product was immedistedly heat-sterilized
at 80°C for 10 minutes, and rapidly cooled to 5°C to obtain
a “lactic acid fermentation emulsion 11" of Comparative
Experimental Example 7. The pH of this “lactic acid

5 fermentation emulsion 117 after sterilization and cooling
was 5.1.

Formulation and the results were summarized in Table 4.

[0045]
Experimental Example 12

1c A “lactic acid fermentation emulsion 127 of
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 127 after sterilization
and cooling was 5.0.

Formulation and the results were summarized in Table 4.

[0046]

20 Formulations and the resulls of Experimental BExample

10 to Experimental Example 12 were summarized in Table 4.



5formul ation as that of Exanple 2 except that 1.0 part of the lactic acid

fermentation enul sion of Experinental

the lactic acid fernentation enul sion of Experinental
eval uati on was perforned according to the same nmanner as 10t hat of Exanple
2. Formulation and the results were sunmarized in Table 9. Exanple 9

The nmet hod of Exanple 2 was carried out3aMmth the sanme fornul ati on as that
of Exanple 2 except that 1.0 part of 15the lactic acid fernentation

enmul si on of Experinental
acid fernentation enul sion of Experinental

Exanple 7,

Exanple 1 was changed to 1.0 part of

Exanpl e 6, and

Exanple 1 was changed to 1.0 part of the lactic

and eval uati on was

perfornmed aéebtdihy to the same manner as that of Exanple 2. Fornulation
and the resutts were-20summarizedigcIab

sane formul ati on as that of
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bacterium starter 1

starter 2 starter 3 starter 1
Nonfat milk solid 11.4 11.4 i5.9
Milk fat ¢.0 0.0 0.1
Vegetable fat 12.0 12.0 i2.0
pH 5.1 5.1 5.0
Presence of Presence of Presence of
Sourness
SOUrness sQUrness sourness
Paste-like
State Cream—-like Cream—~like Presence of
roughness
Lactic acid Streptococcus salivarius subsp. thermophilus

Lactobacilius delbruekii bulgaricus

Lactic acid
bacterium starter 2

Leuconostoc

Leuconostoc lacg

Lactococcus lactis subsp. cremoris
Lactococcus lactis subsp. lactis
Leuconostoc mesenterolides subsp. cremoris

pseudomesenteroides

ris

Lactic acid
bacterium starter 3

s

Lactococcus

T o e e ety o
A e L L

diacetylactis

tac
lactis subsp.
Lactococcus lactis subsp.

Leuconestoc mesenteroides

Cren
lact
Lact

LA BN

subs

Oras
is
is biovar

0. cremoris

(0047

Experimental Example 13



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 mlKk
Sucrose saturated fatty acid ester Polyglycerin 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 fernmentation enmulsion in the follow ng Table Water 2.0
0.05 0.15 0.20 0.02 0.01 0.01 0.10 1.0®6.24 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

Bccording to the method of Experimental Example 1, an
cil-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

%3

fermentation. Then, this fermentation product was
immediately heat-sterilized at 80°C for 10 minutes, and
rapidly cocled to 5°C to obtain a “lactic acid fermentation
emulsion 137 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 commerclally availlable 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



66.24 2.0 0.05 0.15 0.20 0.02 0.01 0.01 0.10 1.0 66.24 (Component of
oil-in-water enulsion) Nonfat mlk solid MIk fat Vegetable fat 2.0 0.0
30.1 2.0 0.0 30.1 2.00.0 30.32.00.0 30.1 Totalfat(% 30.1 30.1 30.3
30. Viscosity Plasticization Wi pping time Overrun Shaperetai nabi 1

ity hater separation

N

to 81.0 parts.

36

The pH of this lactic acid fermentation

emulsion after sterilization and cooling was 4.5.

Formulation and the results were summarized in Table 5.

fC050]

Formulations and the results of Experimental Examples

13 and 14 and Comparative Experimental Example 1 were

summarized in Table 5.

[Table 5]
Experimental Experimental Compgratlve
Example 13 Fxample 14 Experimental
P P Example 1
Medium-heat nonfat 12.0 Commercially 7.0
dry milk ) available )
Low-heat nonfat dry cream cheese
X 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 . .
bacteriun starter bacteriun - 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
»H HO5H 5.0 4.5
) Little Slight Presence of
Sourness e ‘
s0Urness SOULTIESS s0UrNess
State Cream-1ike Solid~like Liquid
10 {00511

Comparative Experimental Example 2



MIlk taste Taste Melting in mouth 330 cp 5 min.or longer 3 mn. 1l0sec. 115%
AAOO 320 cp 5 min.or longer 2 mn. 50sec. 110%A A0 O 295 cp 5 mn.or
| onger 2 min. 45sec. 105% A A0 0O 310 cp 5 min.or longer 2 mn. 55sec.

110% A A0 0 Lactic acid fernmentation enul sion
Experi ment al Experi nment al Experi nment al Fxperi nent al
37

A lactic acid fermentation emulsion of Comparative
Experimental Example 2 was obtained according to the method
of Experimental Example 1 except that 12.0 parts of
rapeseed hardened oil manufactured by FUJI CIL 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 Exanmple 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 5.
[0053]

Comparative Experimental Example 4

As commercially available yogurt, Bulgaria Yogurt

manufactured by Meiji Dairies Corporatiocn was used. The

25 evaluation of this yogurt is summarized in Table 6.



Exanpl e 6Exanpl e 7Exanpl e 8Exanple 9 Fat and oil MIk protein Lactic acid
bacterium starter Nonfat mlk solid MIlk fat Vegetable fat 12.1 6.7 1 14.1
0.112.06.14.1111.40.06.028.14.1111.40.028.012.14.11 11.4
0.0 12.0 49 [0062] Exanple 12 The met hod of Exanple 2 was carried out with
the sane 5fornul ation as that of Exanple 2 except that 1.0 part of the
lactic acid fernmentation enul sion of Experinental Exanple 1 was changed to
1.0 part of the lactic acid fernentation enul sion of Experinental Exanple
10, and eval uation was perfornmed according to the same nmanner as 10t hat of
Exampl e 2. Fornulatlon and the results were summari zed in Table 10. Exanple
13 Tﬁ@ Aet hod of Exanple 2 was carried out wwth the sanme fornul ati on
as that of Exanple 2 _except that 1.0 part of 15the lactic acid fernmentation
enul si on of ExSEPF%%?EPOEﬁaﬁ’EFietTeméé"Séﬁéﬁg@é £6MP2gEBAFE of the lactic
acid fernentation enmul sion of Experinmental Exanple 11, and eval uati on was
perfornmed BEBBEUNARTES EHENBAReZmbANEPTAS TERAY CoF XERARPEEtRL Edrmpllat i on
and the results were sunmarized In Table 10L Exanple 14 The net hod of
Exanpl e 2 faye&ar FrEdasieedi A TRE1safe fornul ation as that of Exanple 2
except that 1.0 part of the lactic acid fernentation enul sion of

Exper Prrent aFa225ex8hpl e 1 was changed to 1.0 part of the lactic acid

Comparative Comparative Comparative
Experimental Experimental Experimental
Example 2 Exanple 3 Example 4
Medium~heat nonfat Commercially
. 1z. . .
dry milk 0 12.0 available
L?W"heat nonfat dry 0.0 0.0 yogurt
milk
Nonfat concentrated
ik 0.0 0.0
Total milk protein 0.0 0.0
v
ggetable fat and 4.0 35.0
oil
Fresh cream 0.0 0.0
Water 84.0 53.0
Total 160.0 100.0
Fat and oil 4,12 35.1 3.0
Protein 4.08 4,1 3.2
; . Lactic acid Lactic acid
Lactic acid . X
hacterium starter bacterium bacterium -
starter 1 starter 1
Nonfat milk solid 11.4 11.4 5.0
Milk fat 0.0 0.0 3.0
Vegetable fat 4.0 35.0 0.0
pH 4.5 5.0 4.0
q 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 0il separation
[0055]
Example 1
To 20.0 parts of palm kernel oil (melting point 28%°C),
10 5.0 parts of hardened palm kernel oil (melting point 38°C),




50 fernmentation enmul sion of Experinental Exanple 12, and eval uati on was
performed according to the same manner as that of Exanple 2. Fornul ation
and the results were sunmarized in Table 10. 5Exanple 15 The net hod
of Exanple 2 was carried out with the sanme fornul ation as that of Exanple 2
except that 1.0 part of the lactic acid fernentation enul sion of
Experinental Exanple 1 was changed to B2 part of the lactic acid

10f erment ati on enmul si on of Experinental Exanple 13, and eval uati on was
per f or med accordi ng to the sane nanner as that of Exanple 2. Fornul ation
and the re re.su J;zed i n_ Tabl e 10. [O 6331112F0 | ations_ and the
resul ts of 95 Ry Ex 9% het e SLTRRT T 28 8q1501n§1 [ Tabl e
10] Exanp#e 12 Exa | e 13Exarrp|e 14 Exanple 15 0 1 inater emul sion

Pal m ker nef L &i'| E’(“ﬁjeI‘lt |%§’ﬁfﬂﬁ%t°f29@)PeI%red%ﬁé%rd§efterﬁ Kerhel ™0 111 %ePPi My poi nt
38C) Palmfractionated hardened oil (nelting point 31C) %Jeseed har dened

oi |l (nelti Ej Cdmwr?tr%%dq_cb& 1 PP VIl V&S T idhs attd dt €U Rty @i d ester

20.0 5.0 1. 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 @p%yq}xp%;ﬁpoqua@u@@ted fatty acid ester (trade name
5 Glyster MO-3S5, 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: $-570, manufactured

10 by Mitsubishi-Kagaku Foods Corporation), (.15 part of
polyglycerin saturated fatty acid ester (trade name SY
Glyster MS5-53, manufactured by Sakamotc Yakuhin Xogyo 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 agueous phase.

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

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

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



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 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 0.05 0.15 0.20 0.02 0.014% 01 0.10 1.0 66.24 ( Conmponent
of oil-in-water

for about 24 hours to cbtain 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 chancged 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



emul sion) Nonfat mlk solid MIk fat Vegetable fat 2.0 0.0 30.1 2.0 0.0
30.1 2.1 0.0 30.12.00.0 30.1 Total fat(% 30.1 30.1 30.1 30.1
Viscosity Plasticization Wi pping tinme Overrun Shape retainability \Water
separation Melting in mouthM Il k taste Taste 330 cp 5 min.or longer 2 mn.

40sec. 105% A A 0 A 0 345 cp
41

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.



5 mn.or5 longer 2 mn. 30sec. 105% A A 88 A 0 360 cp mn.or |longer 2 mn.

10sec. 100% A A'O AA 320 cp 5 mn.or longer 2 mn. 45sec. 110% A A (r)
AO Lactic acid fernentation enulsion Fat and oil MIk protein Lactic
acid bacteriumstarter: Nonfat mlk solid MIk fat Vegetable fat
Experi ment ai Experi nent al Experi nment al Experi nental Exanple 10Exanple
11Exanple 12.112.1 4.14.1 23 11.411.4 (G:90.0
[Table 7]
Example 1 Exanmple 2 Example 3
Oil-in-water emulsion
Paim kernel oil
{melting point 28°C) 0.0 20.0 20.0
Hardened palm kernel oil .
{(melting point 38°C} 5-0 2.0 -0
Palm fractionated hardened ocil
(melting point 31°C} 1.0 1.0 1.0
Rapeseed hardened oil
(melting point 35°C} 4.0 .0 4.0
Lecithin 0.15 0.15 0.15
Polyglycerin unsaturatgd fatty 0.07 0.07 0.07
acld ester
Neonfat 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
Sodiuvm bicarbenate 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 10
in the following Table ’ ’ :
Water 67.84 66.24 64,84
{Component of c¢il-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 c¢p 300 cp
Plasticization 4 min. 20 5 min. or 5 min. or
sec. longer longer
Whipping time 2 min., 30 2 min. 50 3 min., 10
sec. sec. sec,
Overrun 105% 110% 120%
Shape retainability B A A
Water separation B A A
Melting in month @ @ @
Milk taste AN O QO
Taste O O O
Lactic acid fermentation emulsion Eg?erimental Eg?erimental Experimental
Example 1 Example 1 Example 1
Fat and oil 2.1 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




12.012.0 12Exanple 13 12.1 8.4115.9 0.1 12.012.1 4.1 1 11.4 0.0 12.0
52 [0064] Exanple 16 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
fernmentation enul sion of Experinental Exanple 1 was changed to 1.0 part of
the lactic acid fernentation enul sion of Experinental Exanple 14, and
eval uati on was perforned according to the same manner as 10that of Exanple
2. Formulation and the results were sunmarized in Table 11. [0065] Exanple
17 The nethod of Exanple 2 was carried out with the sane 15 fornul ati on as
t hat of Ex QB% 2 except that 20.0 parts of palmkernel oil (nelting point
290, 5.0 E I'of har dened pal m kernel oil (nmelting point 38C), 4.0 parts
of rapeseeg har?engd oil (melting point 35C), 0.15 part of polygylcerin
unsat ur at ett*#aPty acid ester (trade nane SY 20d yster Y10-35, manufact ured
by Sakanoto Ya kuhl. t hg ¥ g and 66.24 parts of water were
changed to 15.0°Parfethe pﬁ nF%@?HéP |WaanPFFhﬁdePﬁtwéébathg 2p&rts of
har dened pgln1kerne| oi | | ti ng_poi nt 38C) arts of rapeseed
har dened of PXPPefti g Poi Pa§5€§ EéaTBlBa?teﬁFeEBpgh?El}c@rpﬁfﬁn§§turated
fatty acid ester (trade nane SY 53 dyster MO 3S, manufactured by Sakanoto
YakuhPn Kofl® €8Sti¢t@cid éﬁﬁm?gtéilﬁar?§“éﬁlﬁﬂt@? Egrarevanrtati on was
perfornmed according to the sane manner as that of Exanple 2. Fornul ation
and the reSHrPRLGet eWabnfaRNged LA Tabl Bart. ob[ bbeelackafipheids The
met hod of Exanple 2 was carried out with the same fornmulation as that of
Exanpl e 2 &xEephtehhen 20mplpaphsobf Epaprikerhal BRPmpael €7 ngnpoi nt 29C),
5.0 parts of hardened 10pal m kernel oil (nelting point 38C), 1.0 part of
pal m fr act fohat el har depedediPrpae| eFagrgonat t81Che dadepapnseof asapeseed
hardened oil (nelting point 35C), 0.15 part of polyglycerin unsaturated
fatty aci dtestepf (Exadel nake SYDGMyéﬁéiON(EBS,thanuéaoﬂuseﬂeby Sakanot o
Yakuhi n Kogyo Co., 13Ltd.), and 66.24 parts of water were changed to 26.0
part$0of pabmmkeinefi onl T¢nketBng point 29C), 6.0 parts of hardened pal m
kernel oil (nelting point 38C), 2.0 parts of palmfractionated hardened oi
(melting poxampB4Cy, 6.0 parts of rapeseed hardened oil (nelting point
35C), 0.02 20part of polyqgl cerin uns a.turated fatty acid ester (trade
name SY d yst erThD 88; hoanof ackanpile by Sakaoetoi¥akuhinwkKegyen€osamkt d. ),
and 56.29 parts of water, and eval uation was perforned according to the
same mannefoasuldat oofakxanptec?. Ekanputati encapd thetr esol parvweee
sunmmari zed in 25Table 11. 54

the lactic acid fermentation emulsion of Experimental

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 Fxtample 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
kxample 1 was changed to 1.0 part of the lactic acid

25 fermentation emulsion of Experimental Example 4, and



[ 0067] Exanple 19 The nethod of Exanple 2 was carried out with the
sane fornulation as that of Exanple 2 except that 20.0 parts of 5palm
kernel oil (nmelting point 29C), 5.0 parts of hardened pal m kernel oil
(melting point 38C), 1.0 part of palmfractionated hardened oil (nelting
poi nt 3100), 4.0 parts of rapeseed hardened oil (nelting point 35C), 0.15
part of polyglycerin unsaturated fatty %cid ester (trade nane SY 10d yster
MO 3S, manufactured by Sakanoto Yakuhin Kogyo Co., Ltd.), and 66.24 parts
of water were changed to 33.0 parts of palmkernel oil (nelting point 29C),
7.0 parts of hardened pal mkernel oil (nelti ng point 38C), 2.0 parts of

pal m f r act PHRateb far dehedebf PrIRE] ﬁFﬁéIBbPﬂt 81E5e BaPB1BHEPELS GF rapeseed
hardened oi| (nmelting point 35C), 0.01 part of the polx | ycerin unsaturated
fatty aci dtedtepf (Fradelfafe SYOEYs8ELONMERY, ThEntraLt glse&feﬁﬁ Sakanot o
Yakuhi n Kogyo Co.,, Ltd.), and 48.30 parts of water, and eval uati on was
per f or med 2é®BF8{ AYt 6Nt helsan® - manner as 20t hat of Exanple 2. Fornul ation
and the results were sunmari zed In Table [0068] Formul ati ons and the
results of EEX@ApFe’/ 16 to Exanple 19 were summarized in Table 11. 55 [Table
11] Exanple 16 Exanple 17 Exanple 18Exanple 19 G lnater enul sion

Pal m Rer nel oi | Tiaereihgdpof nkx200} e Har depedapal afkeprhelishl thgelseigg poi nt
38C) Pal mfractionated hardened oil (nelting point 31C) Rapeseed hardened
oi |l (neltihgrpeiatigsCrsLebithih Pokypglecer ticansatupst edOf #ery &8i d ester
20.0 5.0 1.0 4.0 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 7he Raotbc020id5f@rodlation emulsion of Experimental

Example 1 was changed to 1.0 part of the lactic acid

formulation emulsion of Experimental Example 3, and

10 evaluation was performed according the same manner as that
of Example 2. Formulation and the resulps were summarized
in Table 8.
{0059}

Formulations and the results cof Example 4 to Example 7

15 were summarized in Table 8.



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 1.0 66.24 2.0 0.05 0.15
0.20 0.02 0.01 0.01 0.10 1.0 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 4201 0.10 1.0 48.30

[Table 8]
Example 4 Example 5 Examplie 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) 2-0 >0 50 5.0
Palm fractionated hardened
oil (melting point 31°C} 1.0 1.0 1.0 1.0
Rapeseed hardened o0il
(melting point 35°C) 4.0 4.0 .0 4.0
Lecithin 0.156 0.15 0.15 0.15
Polyglycerin unsgturated 0.07 0.07 0.07 0.07
fatty acid ester
Noenfat dry milk 2.0 2.0 2.0 2.0
Sucreose saturated fatty acid 0.05 0.05 0.05 0.05
ester
Polyglycerin saturatgd fatty 0.15 0.15 0.15 0.15
aclid ester
Sodium hexametaphosphate 0.20 0.20 .20 .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 c¢p 320 cp 300 cp
Plasticization 5 min. or S min. or 5 min. or 5 min. or
ionger longer longer longer
Whipoing time 2 min. 2 min. Z min. 2 min.
pping L. 55 sec. 50 sec. 45 sec. 55 sec.
Overruan 110% 105% 105% 110%
Shape retainabillity pas B R A
o A A Pis A
Melting in mouth ® ® @ @
Milk taste O O ® O
Taste O @] O Q
Lactic acid fermentation Experimental Experimental Bxperimental Bxperimental
emulsion Example 2 Example 3 Example 4 Erample 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 i 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




(Conponent of oil-in-water enmulsion) Nonfat mlk solid MIk fat Vegetable
fat 2.0 0.4 30.0 2.00.021.1 2.00.040.122.00.0 48.1 Total fat (%
30.4 21.1 40.1 48.1 Vi scosity Plasticization Wi pping time Overrun
Shape retainability Water sepa) d Li on Melting in nouth MIk taste Taste 5
305 cp mn.or longer 2 mn.

46

[CCeC]
Example B8
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
Exampie 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. ?ormulation 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 cof 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 2.
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



55 sec. 115% A A @0 0 230 cp 5 min.or longer 3 mn. 40sec. 120% P 13 @O
0 380 cp 5 min.or5 longer 2 mn. 10sec. 100% A A0 0 0 420 cp mn.or |onger
1 mn 45 sec. 95%A A000 Lactic acid fermentation enul sion
Exanpl e 14 Experipental Experi ment al Experi ment al Experi nental Exanpl e
1Exanpl e 1Exanple 1 12.112.112.1
: 47

Example 8 in Example 2, the same treatment was performed,
and assessment was performed according to the same manner
as that of Example 2. Formulation and results were
summarized in Table 9.

5 Example 11

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

10 fermentation emulsion of Experimental Example 2, 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.



4.14.14.1 111 11.411.411.4 0.10.10.1 12.012.012.0 Fat and oil
Nonfat mlk solid MIk fat Vegetable fat
56 [0069] Exanple 20 The net hod of Exanple 2 was

Lacti c aci
33.0 8.2 -

d bacterium starter
11.5 33.0 0.0

MIk pr

otein

carried out wth the same 5fornul ati on as that of Exanple 2 except that

66. 24 part

of Experi nental

s of water,

and 0
Exanpl e

and 1.0 part of the lactic acid fernmentation emul sion
Exanpl e 1 were changed 48 66.64 parts of water,
part of the lactic acid fernentation enul sion of Experinental

. 6
1,

and 10eval uati on was perforned according to the sanme manner as that of
Example 2. Fornulation and the results were summarized in Table 12. Exanple
21 The net hodbbe Exanple 2 was carried out with the same 15formul ati on as

t hat of anpte—2-except that 207 QP S of e g T KeTqels1 0l (Fehting poi nt
29C), 66. d4ipastectofem@ten, 2.0 paris of nonfat dry mIk, and 1.0 part of
the lactig acid fermentatcorlemul si og of Expeyy gental fxanple 1l ygre
changed tq 19. 8 paft:8'6f 1Ak “3dl m kernel oil (melting point 2029'(:), |65, 54
parts of vater, I, 8IPaMl s:0f et at oy milk:-tand 2.05parts of %he |actic
acid fermgnt %téjlr“glg ertrul s%%nhagr% E>é;)eri mental Exanple 1, and eval uati on was
per f or med |ac Fgt et e E mannen as that.oof Exanple 2. Forwul at| on
and t he resultgl@é;egleél&m&}%fdeal )li n Table 12. 250[ 0070] 57 Example 22
The met hod of Exanpdiein west caraied odt with fHe sane formulati dn®as that
of Exanplg 2 except that 20,0.parts of; pal mkerpnel oil, (gelting,paint| 29C),
66. 24 partls of ca§BEer:1h2Qapakia| of nonfat dry milk, and 1.0 part of the
| actic acii&M@ﬁM@Mﬂi@ged to
19. 6 part g ofpatmker el git et tTag pormt—28C) 6464 par ts—of ywater,
1.6 parts |{of nonfat dry m |k, and 4.0 parts of the lactic acid fernmentation
enul si on qf ORI Eft 4F “Bx gl e b.omnd eval.uation wassperfor oed
accordi ng it &1Lhe SANE. ABNNES ras i hat of Exanples 2. Fornul ation and the
results ware summari zed ianidablee 12.0'%<anpl e ©3°The nethodd of Eﬁdﬁpl e 2 was
carried out w ftivheesanerisPorimyl atg-é‘h as t hato of Exa%ﬁlge 2 exée3§t t hat
20.0 partg of pal mRErfie]l, "B {ifel tihff poi nt 298), 66. 247parts {filwatpr,
2.0 parts |of nonfat dry m and 1.Qopart ofy the lactgeiaci d fergrentpation
enul si on gf Experinent aluiExanptee| 1 wete changedoeto 19.d.iparts ob.ypal m
kernel oil| (me]ting. pQint,..20290Q), 61,04 parts of water.] parts of nonfat..
(ﬂry m | k, emulsion in the following 1.0 1.0 1.0 1.0
Table
Water 66.24 66.24 66.24 £6.24
{Component of oil-in-water
emulsion)
Neonfat 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 c¢p 310 cp
Plasticization 5 min. or 5 min. or 5 min. or 5 min. or
longer longer longer longer
C o ) 3 min. 2 min. 2 min. 2 min.
Whipping time lon;gl. 50 ;éc. 45 sec. b5 ;;L.
Overrun 115% 110% 105% 110%
Shape retalinability A A 2 A
Water separation B B B A
Melting in mouth ® ® @ @®
Milk taste O O O @]
Taste O O O O

Lactic acid fermentation

Experimental Experimental BExperimental Experimental

emulsion Example & 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 i 1 1
Nonfat milk solid 14.1 11.4 1.4 11,4
Milk fat 0.1 0.0 0.0 0.0
Vegetable fat 12.0 6.0 28.0 12.0




and 8.0 parts of the lactic acid fernentati on enul sion of Experi nental
Exanpl e 1, and eval uation was perforned according to the sanme nmanner as
that of Exanple 2. Forrulation and the results were sunmarized in Table 12.

25[0071] 58 Formul ati ons and the results of Exanple 20 to Exanple 23
were summarized in Table 12. 59 [Table 12] Exanple 20 Exanple 21 Exanple
22Exanpl e 23 O I nater enul sion Pal fi%kernel oi | (melting point 290

Har dened pal m kernel oil (nmelting point 38C) Palmfractionated 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 19.8
5.0 1.0 4.0 0.15 0.07 19.6 5.0 1.0 4.0 0.15 0.07 19.1 5.0 1.0 4.0 0.15 0.07
Nonf at dry{gbgg}Sucrose saturated fatty acid ester

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
fermulation as that of Example 2 except that 1.0 part of
i5 the lactic acid fermentatiocon 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 Tabhle 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



Pol ygl ycerin saturated fatty acid ester Sodi um hexanet aphosphate Sodi um

bi car bonat e Xant han gum Guar gum M I k flavor Lactic acid fernmentation

enmul sion in the followi 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 1.6 0.05
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 (Conponent of oil-irtwater enulsion) Nonfat mlk solid
MIk fat Vegetable fat 2.0 0.0 30.1 2.0

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

5 Example 15

The method of Example 2 was carried ocut 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

10 fermentation emulsion of Experimental Example 13, and
evaluation was performed according to the same manner as
that of Example 2. Formulation and the results were
summarized in Table 1C.
[0063]

15 Formulations and the results of Example 12 to Example

15 were summarized in Table 10.



0.0 30.0 2.0 0.0 30.1 2.0 0.0 30.1 Totalfat(% 30.1 30.1 30.1 30.1
Vi scosity Plasticization Wi pping tinme Overrun Shape retainability Water
separation Melting in nouth Ml k taste Taste 290 cp 5 min.or longer 3 mn.

15 sec. 120% A A0 00 300 cp 5 mn.or longer 3 mn. 00 sec. 110% A A0
51
{Table 101}
Example 12 Example 13 PExample 14 Example 15
Oil-in-water emulsion
Palm kernel oil
(melting point 28°C) 20.0 20.0 20.0 20.0
Hardened palm kernel oil
(melting point 38°C) >0 >0 5.0 5.0
Palm fractionated hardened
¢il (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 .07 0.07
fatty acid ester
Nonfat dry milk 2.0 2.0 2.0 2.0
Sucreose 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 0.0z 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 cil-in-water
emuision}
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
Plasticizat S min, eor 5 min. or 5 min. or 5 min. or
' grzation longer lenger longexr longex
Whipping ti 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 I A
Water sepavation A i K8 2l
Meliing in mouth @ @ ® @
Milk taste A A A Fas
Taste o nen JaY @]
Lactic acid fermentation ExperimentalExperimental Experimental Experimental
emulsion Example 10 Example 11 FExample 12 Exampie 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 startern 2 3 1 1
Nenfat 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 0 325 cp 5 mn.or5 longer 2 mn. 55 sec. 110% A A 40 O O 350 cp mn.or

| onger 2 mn. 45sec. 105%A A0 A0 Lactic acid fernentation emnul sion
Experi ment al Experi nent al Experi ment al Experi nental Exanpl e 1Exanpl e 1Exanpl e
l1Exanple 1 12.112.112.112.1 4.14.14.14.1 1111 11.411.411.411.4 0.10.10.10.1
12.012.012.012.0 Mat and oil MIk protein Lactic acid bacteriumstarter
Nonfat milk solid MIk fat Ve.etable f& 60 [0072] Exanple 24 The nethod
of Exanple 2 was carried out with the sane

[0064)
Example 16
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 14, and
evaluation was performed according to the same manner as
10 that of Example 2. Formulation and the results were
summarized in Table 11.
[0065]
Example 17
The method of Example 2 was carried cut with the same
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), 4.0 parts of rapeseed
hardened oil {(melting point 35°C), 0.15 part of
polygylcerin unsaturated fatty acid ester (trade name SY
20 Glyster MO-35, 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 o©il {(melting point 35°C), 0.10 part of

25 polyglycerin unsaturated fatty acid ester (trade name SY



S5fornul ati on as that of Exanple 2 except that 20.0 parts of pal mkernel oil
(melting point 29C), 66.24 parts of water, 2.0 parts of nonfat dry m Kk,
and 1.0 part of the lactic acid fermentation emul sion of Experinmental
Exanple 1 were changed to 18.7 parts of palmkernel oil (melting point
1029C), 57.84 parts of water, 0.7 part of nonfat dry mlk, and 12.0 parts
of the lactic acid fernentation enul si o8 of Experinental Exanple 1, and
eval uati on was perforned according to the sanme nanner as that of Exanple 2.
Formul ation and the results were summarized in Table 12. 15[0073]

For mul atlons and the results of Exanple 24 were summarijzed in Table 13. 61

[ Tabl e 13]54 B%l”@ﬁomw%cw%lw Spsame ker hekubir CreVei R§-poi nt

29C) Har dened paI m kernel oil (nmelting point 38C) Palmfractionated
hardened ortd (imelaihg’ pot htPBICG) Rapesbed hapdened of FereVePng poi nt 350)
Lecithin Poly tgI ycerin unsaturated fatty acid ester 18.7 5.0 1.0 4.0 0.15
0.07  NorH@t @iy did dC St use- 3 atlr atwte fattyeacrd el eroPoFygryder in
saturated fatty acid ester Sodi um hexanmet aphosphat e Sodi um bi car bonat e
Xant han guifGubkatgum M1k Fhaviorswhes i verri sofer weneat fonT@ikslén in the

followng ['I'(?ObéfjejV\ater 0.7 0.05 0.15 0.20 0.02 0.01 0.01 0.10 12.0 57.84
5

Example 18
The method of Example 2 was carried ocut with the same
formulation as that of Example 2 except that 20.0 parts of
palm kernel cil (melting point 29°C}, 5.0 parts of hardened
10 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-35, manufactured by Sakamoto Yakuhin Kogyo Co.,
15 Ltd.), and 66.24 parts of water were changed to 26.0 parts
of palm kernel o0il (melting point 29°C), 6.0 parts of
hardened palm kernel oil {(melting point 38°C}, 2.0 parts of
paim fractionated hardened oil (melting point 31°C), 6.0
parts of rapessed hardened oil (melting point 35°C), 0.02
20 part of polyglycerin unsaturated fatity acld ester (Lrade
name SY Glyster MO-3S5, manufactured by Sakamctoc Yakuhin
Kogyo Co., Ltd.}, and 5¢.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.



(Conponent of oil-in-water enmulsion) Nonfat mlk solid MIk fat Vegetable
fat 2.0 0.0 30.1 Totalfat(% 30.2 Vi scosity Plasticization Wi pping
time Overrun Shape retainability Water separation Mettane tb nouth M|k
taste Taste 390 cp 5 min.or longer 2 mn. 25 sec. 95% A A (r) O Lactic
acid fernentation enul sion Experinental sExamle 1 Fat and oil M|k protein
Lactic acid bacteriumstarter Nonfat mlk solid MIk fat Vegetable fat 12.1
4.1 1 11.4 0.1 12.0

[0067]
Example 19
The method of Example 2 was carried out with the same
formulation as that of Example 2 except that 20.0 parts of
5 palm kernel oil {(melting point 29°C), 5.0 parts of hardened
palm kernel oil (melting pecint 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
10 Glyster MO-33, 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-35, manufactured by Sakamoto
Yakuhin Kogyo Co., Ltd.), and 48.30 parts of water, and

evaluation was performed acccording to the same manner as

20 that of Example 2. Formulation and the results were
summarized in Table 11,
[006e8]

Formulations and the results of Example 16 to Example

19 were summarlzed in Table 11.



62 [0074] Exanple 25 The nethod of Exanple 1 was carried out wth the sane

5formul ati on as that of Exanple 1 except that 67.84 parts of water,
part of nonfat dry mlk were changed to 64.64 parts of water,

and 3.6

and 0.4

parts

of nonfat dry m |k, and eval uation was perforned according to the sane
manner as that of Exanple 1. Fornulation and the results were 10summari zed

in Table 14. Exanple 26

The nmet hod of Exanple 1 was carried out with

the sane fornulation as that of Exanple 1 except that 67.84 parts of water,
and 0.4 part of nonfat dry m | k. were changed to 1564. 14 parts of water,
and 4.1 parts of nonfat dry mlk, and evaluation was perfornmed according to
t he same nBfhere gkl hat of Exarrple 1. Fornul ations and the results were

summar i zed T Tabte 14007512 wample 17 le 1
was carri el NedhE csame Tof ul ati on as that of Exarrpl e 1 except t hat
67. 84 partls of wat er Pa&ndez@len opart 9f qnonfat dry mlk mefe changed to| 61.04
parts of vat er ened a Fﬁ’eaﬁteg { nonfat dry mlk, and 25eval uati on was
per f or med accord i y manrfep as 633that of EBXanple 17.0
For mul ati gn and the results vvere summari zed in Table 14. Exanpl e 28 The
met hod of |Exafl &L %teéa‘tar”%egi@ put mbth the sane 5formsd ation asothat of
Exanpl e 1 |except R; s of vvater and 0.4 part of nonfat dry mlKk
were changed to 5 emlnparotlsr: ofa"cwater and 12.%° parts of -°nonf at 3r(§/ m kK,
and eval udation was perforgt% &ggor dronlgS to the same mannes as that ;of
Exanmpl e 1. Forymulation, an esults wer e 1005urrmar| ze%i in Tab] e 14.
[ 0076] For nul ataitOJISc:ajnelsttehe rdslll ts_of "Exa ampl.e 25°t o Exan%le 28| were
summar i zed—Tabte—ig 64 Fabre A —Exanpl g 25 -Exappte 26 Exanpte 27
Example 26 O | --in--water efrul sion Pal m kernel oil (nelting poi nr 290C)
Har dened pafif ké&rifér-26rt ‘tr¥| 13 g poiost 38C) dPad m fract.bonat ed hakdened
oi I (nmeltin hardened oil (neltin oi nt 35C
( GecQd 3t e, 34 Gl RapgS €8y har den (melting poi ) .
acid ester
Sodium hexametaphosphate 0.20 0.20 0.20 0.20
Sedium bicarbenate .02 0.02 0.0z 0.02
Xanthan gum 0.01 0.01 0.01 0.01
Guar gum 0.01 .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 ¢il-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 ¢p 380 cp 420 cp
Pi L . 5 min. or 5 min. or 5 min. or 5 min. or
asticization longer longer lcnger longer
Whioping i 2 min. 3 min. 2 min, 1 min.
PPiNg time 55 sec. 40 sec, 10 sec. 45 sec.
Overrun 115% 120% 100% 5%
Shape retainability B B a B
Water separation B I3 A A
Melting in mouth ® @ & O
Milk taste O O O O
Taste O O O O

Lactic acid fermentation

Fxperimental Experimental bxperimental Experimental

emulsion Example 14 Example 1 Example 1 Example 1
Fat and oil 33.0 12.1 12.1 17,1
Milk protein 8.2 4.1 4.1 4.1
Lactic acid bacterium starter B 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




5

Lecithin Pol yglycerin unsaturated fatty acid ester 20.0 5.0 1.0 4.0 0.1
1.0 4.0

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
0.15 0.07 Nonfat dry m |k Sucrose saturated fatty acid ester
Pol ygl ycerin saturated fatty acid ester Sodi um hexanet aphosphate Sodi um
bi car bonat e Xant han gum Guar gum M I k flavor Lactic acid fernentation
emul sion in the followi ng Table Water 866 0.05 0.15 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

[CO69]
Example 20
The method of Example 2 was carried out with the same
5 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
10 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
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 19.8 parts of the palm kernel oil {(melting point
20 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 Lthat of Example 2.
Formulation and the results were summarized in Table 12.

25 10070]



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 0O.10

1.0 55.74 (Component of oil- n water enulsion) Nonfat mlk solid MIKk
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
Totalfat(% 30.2 30.2 30.2 30.2 Viscosity P asticization Wipping tine
Overrun
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

13 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



Shape retainah lity Pat:separatiOn Melting in mouth Ml k taste Taste 330
op 5 mn.or longer 3 mn. 05 sec. 105% A A0 00 340 op 5 mn.or |onger 3
mn. 10sec. 110% A A0 CI 0O 380 op 5 min.or longer 2 mn. 45 sec. 100% A A
O 0O 460 cp 4 min. 30sec. 2 mn. 10sec. 95%A A0 00

58

Formulations and the results of Example 20 to Example

23 were summarized in Table 12.



Lactic acid fermentation enul sion Exanple 1
Experi nent al Experi nent al Experi nent al Experi nenta Exanpl e 1Exanpl e 1Exanple 1
12.112.112.1 4.14.14.1 111 11.411.411.4 0.10.10.1 12.012.012.0 Fat and oil

M1k protein Lactic acid bacteriumstarter
Vegetable fat 12.1 4.1 1 11.4 0.1 12.0

Nonfat milk solid MIk fat
65 [0077] Exanple 29 The net

hod of

Exanpl e 26 was carried out with the sam 5fornul ation as that of Exanple 26
except that 1.0 part of the lactic acid fernentation enul sion of

Experinmental Exanple 1 was changed to 1.0 part of the lactic acid
fermentation emul sion of Experinental Exanple 2, and eval uati on was
per f or med E{E%}%%%Ii%] to the same manner as 10that of Exanple 26. Fornul ation
and the rdgsultTs Were summari Zed | Bxakhall 85 I8x bk @301 22 Exhm@.rer hod of
Exanpl e 2Gowasr-gard-i ediouwb W th the sane formulation as that of Exanple 26
except that 1.0 part Fetm kStrisd diactiggaci d ferment ati on.epul si on;of
Experi nentlal Exanfilfe oS thdifged to 1.0 part of the lactic acid
. argene ésalr% nel Qi 0 5@ . 5,
fermentatijon emil $j.00; Qf ;EXPEERICHENt at-OExanpl >3, and evel uation>was |
per f or med ac%ormdlfn to the same panner as that of Exanple 26. Fornul ation
and the resulty, eé‘&ﬁ@ﬁqﬁfﬁiéj in.Table 1,15 Exanpl e-@1 1.0The et hod
of Exanpl e 26 was:eaddal 8Ga&dt Mt h t4heo sanme fgronul ati on as t hat 0{1: Exanpl e
26 except that 1. Onepaity ofint 3€°chactic acid fermentati on enul si ori*'of
Experi mential 25Exanple 1 was;ghapgeqd t:0 1.0 pags of the,lactic ggkd 66
ferment atijon emilgiyedr:afunExpesdeaent %I 07Exarrpl e 617 and ea/%l7 uat i on, was
per f or ned laccording faott Reisanerpannér. as. that of FExanple 26. EQrmilation
and the results were wEmreaslzedy T Taghe 1577735 TR 771
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 G.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 ©4.04 61.04
(Component of oil~in-water
emulsion}
Nonfat milk solid 2.0 2.0 2.0 2.0
Milk fat 0.6 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
Whipping time 3 min. 3 min. 2 min. 2 min.
- 15 sec. 00 sec. 55 sec. 45 sec.
Overrun 120% 110% 110% 105%
Shape retainability A A A A
Water sepavstion A s A A
Melting in mouth ® @ ® @
Milk taste O ® ) P
Taste O O O O

Lactic acid fermentation

Bxperimental Bxperimental Experimental Experimental

emulsion Example 1 Example 1 Example 1 Example 1
Fat and oil 12.1 1201 1201 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




S5Exanpl e 32 The met hod of Exanple 26 was carried out with the sane
formul ati on as that of Exanple 26 except that 1.0 part of the lactic acid
fermentation emul si on of Experinental Exanple 1 was changed to 1.0 part of
the lactic acid 10fernentation emul sion of Experinental Exanple 5, and
eval uati on was perforned according to the same manner as that of Exanple
26. Formul ation and the results were surimari zed in Table 15. [0078]
15Formul ati ons and the results of Exanple 29 to Exanple 32 were sunmmari zed
in Table 15. 67 [Table 15] Exanple 29 Exanple 30 Exanple 31 Exanple 32
01-water enul sion Pal m kernel oil (nmelting point 29C) Hardened pal m
kernel oil (nelting point 38C) Pal mfractionated hardened oil (nelting point
31C) Rapeseed hardened oil (nmelting point 35C) Lecithin Polyglycerin
unsaturat e8Pty acid ester 20.0 5.0 1.0 4.0 0.15 0.03 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
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 295°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 [CO73]
Formulations and the results of Example 24 were

summarized in Table 13.



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 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 0.0143.01 0.10 1.0 64.14 ( Conmponent
of oil-in-water ermulsion) Nonfat mlk solid MIk fat Vegetable fat
[Table 13]
Example 24
Cil-ip-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
X 0.07
acid ester
Nonfat dry milk 0.7
Sucrose saturated fatty acid
i 0.05
ester
Polygliycerin 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 > ®min. or
longer
Whipping ti 2 min.
Pping time 25 sec.
Overrun 95%
Shape retainability A
Water separation A
Meliing in mouth &
Milk taste YA
Taste Q
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




4.0 0.0 30.1 4.00.0 30.14.00.2 30.0 4.00.0 30.1 Totalfat(.) 30.2
30.2 30.2 30.2 Vi scosity Plasticization Wi ppinge Overrun Shape
retammah 1ty WAater separa tier Melting in nouth MIlk taste Taste 310 cp 5
mn.or longer 3 mn. 5sec. 115% A AES 00O 305 cp 5 min.or longer 2 mn.
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[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 methed 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
evaluaﬁion 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 £7.84 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



50 sec. 110%A A0 00 310 cp 5 mn.or longer 2 mn. 45 sec. 110% A A (r)
00 290 cp 5 mn.or longer 3 mn. 5sec. 115%0 0 O Lactic acid
fermentation emul sion 2- Exanple 2

Experi ment al Experi nent al Experi ment al Experi nental Exanpl e 3Exanpl e 4Exanpl e
5 12.711.412.1 4.14.23.1 111 10.712.48.6 0.111.40.0 12.00.012.0 Fat and oil
MIk protein Lactic acid bacterium start3er Nonfat mlk solid MIk fat

Kci 9et abl e fat

that of Example 1. Formulation and the results were
summarized in Table 14.
Exampie 28
The method cf Example 1 was carried cut 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
5b.74 parts of water, and 12.5 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.
[007¢]
Formulations and the results of Example 25 to Example

28 were summarized in Table 14.



12.1 4.1 1 11.4 0.1 12.0 68 [0079] Exanple 33 The nethod of Exanple 26
was carried out with the sane S5fornmul ati on as that of Exanple 26 except
that 1.0 part of the lactic acid fernmentation emul sion of Experinmental
Exanple 1 was changed to 1.0 part of the lactic acid fernentation enul sion
of Experinmental Exanple 6, and evaluation was perfornmed according to the
sanme manner as 10t hat of Exanple 26. Fdrdwl ation and the results were
sumari zed in Table 16. Exanple 34 The net hod of Exanple 26 was
carried out wth the same fornulation as that of Exanple 26 except that 1.0
part of 15 he Iac |c acid fernentation emul sion of Experinmental Exanple 1
was change Tehig. bart of the lactic acid fernentation emnul sion of

Experi mentfal EXxanplre 7, and eval Uakiile Was rRahlORAEdxageolAl -0 L FI6] Sanme
nmanner as phaﬁnﬂ@tﬁyamubstG Forrmul ation and the results were 20summpri zed
in Table I{fh Exanp Ie‘@Smkeﬁml<$ﬁa mebhopd of BExaspl e 26;900as carrbged ouf with
the same fornuhg%éﬁﬁ‘éﬁ% iﬁﬁ; “ Exanpl e 26 except that 1.0 part of the
; 5. i 0 0
lactic acild f ernem&g&h@nmﬁﬂugsk@1 of >-Experi nehtlal 25Exanpl e 1 wdst chahged
to 1.0 parjt h}peck9gétgih£ﬁgwd39 fermentation enul sion of Experinenta
Exanpl e 8, ana evaly % ILiWas; Rer formed accordiong to the sanme nanner gs
t hat of Exanple Eﬁwsaﬂrmﬁhakhqnland %ke resul%s wer e s%nnarlzed in Taple
16. 5Exanpl e 36 (meltinphecipet3awd | of anpl e 26" was carried out With the
sanme fornul ation as that of.,Exanpl e (265 excepty that 1.0,part of the lactic
acid fernentathﬂmw@ﬁuhshmmmm&mﬁx)erin@ptal E§pgple 1 was, changed to 1.0
; X 0
part of the lactic atitdy Pofeeatenfati on enul sion of Fxnprl ment al 81]£><7an’D e 9,
and eval uation was pahgg&n&q aggording to thegsame manper  as that cof
Exanpl e 286. Sﬁgogy atu&g and Qﬁ esults were sunmarized in Table 16. [0080]
15For mul atfi 6NS tHE*F 8ul 8101 Bxanpl e 33 ¢.05 Exanpl @036 wer eo sammaf i zed
in Table 16muyJQm£ﬁab&@u&@}dfE&@nple 33 Exanp| e, 34Exanpl e 35 Exgq@le 36 O
1-in-water| ermul si on 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 .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 selid 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 <p
s 5 min. or 5 min. or 5 min, or 4 min,
Plasticization longer longer longer 30 sec,
. . . 3 min. 3 min. 2 min. 2 min.
Whipping time 05 sec. 10 sec. 45 sec. 10 sec.
Overrun 105% 110% 100% 95¢%
Shape retainability .y A A B
Water separation B bt A A
Melting in mouth C @ @® O
Milk taste e, ® ® ®
Taste O O O O
Lactic acid fermentation Experimental Experimental ExperimentalExperimental
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 6.1 0.1
Vegetable fat 12.0 12.0 12.0 12.0




Pal m kernel oil (melting point 29C) Hardened pal m kernel oil (nelting point
36C) Pal mfractionated hardened oil (nelting point 31C) Rapeseed hardened
oil (melting point 35C) Lecithin Polyglycerin 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 Polyglycerin saturateceFatty acid ester Sodi um

hexanet aphosphat e Sodi um bi carbonat e Xant han gum Guar gum M | k fl avor
Lactic acid fermentation enul sion Water 4.1 0.05 0.15 0.20 0.02 0.01 0.01
0.10 1.0 64.14 4.1

[(0077]
Example 29
The method of Example 26 was carried ouf 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 cut 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 te 1.0 part of the lactic acid
fermentation emuision of Experimental Example 3, and
evaluation was performed according to the same manner as
that of Example 26. Formulation and the results were
20 sumarized 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



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
(Conponent of oil-in--water enulsion) Nonfat mlk solid MIk fat Vegetable
fat 4.0 0.0 30.1 4.0 0.0 30.1 4.0 0.0 30.3 4.0 0.0 30.1 Total fat (%

30.2 30.1 30.3 30.2
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 Exanmple 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 fermentatiocn emulsion of Experimental
Example 1 was changed to 1.0 part of the lactic acid

190 fermentation emulsion of Experimental Example 5, and
evaluation was performed accerding te 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.



Vi scosity Plasticization Wipping tine Overrun Shape retainability VWater

55sec.

315 cp mn.or

2 mn.

separation MPItingin nouth Ml k taste Taste 345 cp 5 mn.or longer 2 mn.
110% A A @0 0 350 cp 5 mn.or5 longer 2 mn. 40sec. 105%A A @0 O
|l onger 2 mn. 40sec. 105% A A (r) 0 O 340 cp 5 mn.or |onger
50sec.
e
[Table 15}
Example 29 Example 30 Example 31 Example 32
Oil-in-water emulsion
Palm kernel oil
(melting point 20°C) 20.0 20.0 20.0 20.0
Hardened palm kernel oil -
{melting point 38°C) 5.0 2.0 5.0 =0
Palm fractionated hardened
oil (melting point 31°9C) 1.0 .0 1.0 1.0
Rapeseed hardened oil
(melting point 35°C) .0 4.0 4.0 4.0
Lecithin 0.15 0.15 0.15 0.15
Polyglycerin unsaturated .
fFatty 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 fa§ty 0.15 0.15 0.15 0.15
acid estexr
Secdium hexametaphosphate 0.20 0.20 0.20 0.20
Sodiuvm 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 0.2 0.0
Vegetable fat 30.1 30.1 30.0 30.1
Total fat (%) 30.2 30.2 30.2 30.2
Viscosity 310 c¢p 305 cp 310 ¢p 290 c¢cp
e . 5 min. or 5 min. or 5 min. or 5 min. or
Plasticization
longer longer longer longer
Whinbing time 3 min. 2 min. 2 min. 3 min
pping 5 sec. 50 sec. 45 sec, 5 sec
Overrun 115% 110% 110% 1159
Shape rvetainability A A A B
Water separation A A bt B
Melting in mouth @® ® ® ®
Milk taste O O & O
Taste O Q O O
Lactic acid fermentation Experimental Experimental Experimental 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 i
Nonfat milk solid 11.4 10.7 12.4 3.6
Milk fat 0.1 0.1 11.4 0.0
Vegetable fat 12.0 12,0 0.0 12.0




105% A A 89 @O Lactic acid fernmentation enul sion

Experi nent ai Experi nent ai Experi nent ai Experi nental Exanpl e 6Exanpl e 7 Exanpl e
8Exanple 9 12.16.128.112.1 6.74.14.14.1 1111 14.111.411.411.4 0.00. 00.00.0
12.06.028.012.0 Fat and oil MIk protein Lactic acid bacteriumstarter
Nonfat mlk solid MIlk fat Veeetable fa- 71 [0081] Exanpl e 37 The net hod
of Exanple 26 was carried out with the®ane S5fornul ati on as that of Exanple
26 except that 1.0 part of the lactic acid fernentati on enul sion of
Experinmental Exanple 1 was changed to 1.0 part of the lactic acid
fermentation emul sion of Experinental Exanple 10, and eval uati on was
performed according to the same manner as 10that of Exanple 26. Fornul ation
and the ref%éts were summari zed in Table 17. Exanple 38 The net hod of
Exampl e 26 tarried out with the same fornulation as that of Exanmpl e 26
except that 1.0 part of 15the lactic acid fernentation enul sion of
Experlnent%ﬁam&%%p¥% 1 was changed to 1.0 part of the lactic acid
fernmentation enul sion of Experinental Exanple 11, and eval uation was

per f or ned accortiagiterehe® %%%%&6@%‘3% hed = bF e Ex@npl & 0. T Aelat i on
and the results were 20sunr.rari zedin Table 17 Exanple 39 The met hod
of Exanpl ef P6nakat ke raedtiout of thXielSaf® ¢6eRRT abfoh hsCthartopf Exanpl e
26 except that ] 0 part of the lactic acid fernentation enul sion of

Exper i nent‘@te 258x&hgp| @c 1d wasreaabyjedon osmu 0s par t o bf Experiagtielaci d

Example 1 was changed to 1.0 part of the lactic acid
fermentation emulsion of Experimental Example 6, and
evaluation was performed according tc the same manner as
10 that of Example 26. Formulation and the results were
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 EZxample 26. Fermulation 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



72 fernmentation emul sion of Experinental Exanple 12, and eval uation was
performed according to the same manner as that of Exanple 26. Fornul ation
and the results were sunmarized in Table 17. 5Exanple 40 The net hod of
Exanple 26 was carried out with the same fornulation as that of Exanple 26
except that 1.0 part of the lactic acid fernentation enul sion of

Experi mental Exanple 1 was changed to 2% part of the lactic acid

10f erment ati on enmul si on of Experinental Exanple 13, and eval uati on was
performed according to the sane manner as that of Exanple 26. Fornul ation
and the results were summari zed in Table 17. [0082] 15Formnul ations and the
resul ts of “EXaPEE: BT (Y UEENDE € BOETRe &L BT | DEEPHE Tabl 2747, 73 [Tabl e
17] Exanple 37Exanple 36 Exanple 39 Exanple 40 O- nater enul sion Pal m
kernel oi | €(3 et FiR) poi htP 2O T Ied depedr Paten ker het 881e (RRPEFRg3Poi nt 38C)
Pal m fracti onated hardened oil (nelting point 315% Rapeseed har dened oi

(nel ting poidt B5dxameie hh- PoTYENYERF 1 A uhRAt trat BESFAEEyWEERd 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 1s@wgapigeds5im Tgble 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 8, 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 10.



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 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 1 01 0.10 1.0 64.14 ( Conmponent
of o 1-in-water enmulsion) Nonfat mlk solid MIk fat

iTable 167
Example 33 Fxample 34 FExample 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 ocil =
(melting point 38°C) >0 5.0 >0 >-0
Palm fractionated hardened
cil (melting point 31°C) 1.0 1.0 +-0 b0
Rapeseed hardened oil
(melting point 35°C) 1.0 4.0 4.0 4.0
Lecithin 0.15 0.15 0.15 0.15
Polyglycerin unsaturated
fFatty 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 0.15 015
acld ester
Sodium hexametaphosphate 0.20 0.20 0.20 0.20
Sodiam 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 0.1¢
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 ¢p
. . . P
Plasticization 3 min. or 5 min. or 5 min. or 2 min. or
longer longer longer longer
. . ‘ 2 min, 2 min. 2 min. 2 min.
Whipping time 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 Q
Lactic acid fermentation Experimental Experimental Experimental Experimental
emulsion Example 6 Example 7 Example 8 Example 9
Fat and oil 1i2.1 6.1 28.1 12.1
Milk protein 6.7 4.1 4.1 4.1
Lactic acid bacterium starter i 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




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
Totalfat(% 30.2 30.2 30.2 30.2 Vi scosity Plasticization Whipping tinme
Overrun Shaperetainability Water reps r:stl en M|l k taste Taste Melting in
mouth 365 op 5 mn.or5 longer 2 mn. 35 sec. 100% A A A0 360 op mn.or

| onger 2 mn. 20sec. 100% A A -

[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



A O 375 cp 5 mn.or longer 2 min. 05 sec. 95% A A A A 350 op 5 mn.or

|l onger 2 mn. 40 sec. 110%A AADOQ Lactic acid fernentation emnul sion
Experi ment al Experi nent al Experi ment al Experi nental Exanpl e 10Exanpl e
11Exanpl e 12Exanmple 13 Fat and oil MIk protein Lactic acid bacterium
starter Nonfat mlk solid MIk fat Vegetable fat 12.] 4.1 2 11.4 0.0 12.0
12.1 4.1 3 0.0 0.0 12.0 12.1 72

fermentation emulsion of Experimental Example 12, and
evaluation was performed according to the same manner as
that of Example 26. Formulstion and the results were
summarized in Table 17.

5 Example 40

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.



8.4 115.90.112.012.14.11 11.4 0.0 12.0 74 [0083] Exanple 41 The
nmet hod of Exanple 26 was carried out with the sane 5fornul ati on as that of
Exanpl e 26 except that 1.0 part of the lactic acid fernmentation emrul sion of

Experi ment

fermentation emul si on of Experinental
performed according to the sanme manner 7@ 10t hat of Exanp
and the results were summari zed in Table 18.

al

Exanple 1 was changed to 1.0 part of the lactic acid

Exanpl e 14, and eval uati on was
l e 26. Formnu

of Exanple 26 was carried out with the sane 15fornul ation as that of

Exanpl e 26 except that 20.0 parts of pal mkernel

oil (nmelting point 2

| ati on

[ 0084] Exanpl e 42 The net hod
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64.14 64,14 64.14 64.14

(Component of oil-in-water
emulsion)

Nonfat milk solid

Milk fat

Vegetable fat

4.0
0.0
30.1

1
0
1

4.
0.
30,

3.9
0.0
30.1

4.
0.

0
0
30.1

Total fat (%)

30.2 30.2 30.2 30.2

VisSCosity

Plasticization

Whipping time

Cverrun
Shape ret:
Water

inability

SePaYETION

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
longex

2 min.
40 sec.
110%
A

R

2 min.
05 sec.
Q5%

A

A

@®
JaAY
Ja

2 min.
20 sec.
100%
A
A

2 min.
35 sec.
160%
A
A

@
A
O

®
Fay
Q

®
FA
O

Lactic acid fermentation

Experimental Experimental ExperimentalExperimental

emulsion Example 10 Example 11  Example 12 Example 13
Fat and oil 12,1 1201 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 15.8 11.4
Milk fat 0.0 0.0 0.1 0.0
Vegetable fat 12.0 12.0 12.0 12,0
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54,19
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Tabl e 18. [0086] Exanple 44 The nethod of Exanple 26 was carried out with
the sanme S5fornul ation as that of Exanple 26 except that 20.0 parts of palm
kernel oil (nmelting point 29C), 5.0 parts of hardened pal m kernel oil
(melting point 38C), 1.0 part of palmfractionated hardened oil (nelting
point 31C), 4.0 parts of rapeseed hardened oil (nelting point 35C), 0.07
part of 10pol yglycerin unsaturated fattAd acid ester (trade nane SY dyster
MO 3S, manufactured by Sakanoto Yakuhin Kogyo Co., Ltd.), and 64.14 parts
of water ware changed to 33.0 parts of palmkernel oil (nelting point 29C),
7.0 parts of hardened pal mkernel oil (nelting point 38C), 2.0 parts of
15pal mfracti onated hardened oil (nelting point 31C), 6.0 parts of rapeseed
har dened oi | émalti ng point 35C), 0.01 part of polyglycerin unsaturated
fatty aci dl84tet (trade nanme SY dyster M-3S, nanufactured by Sakanoto
Yakuhi n Kogyo Co., Ltd.), and 46.20 parts of water, and eval uati on 20was
performed ate®PHengito the a -no manner as that at Exanple 26. Fornul ation
and the results were sunmarized in Table 18. [0087]

Fornul ati ons andh¢ heetlesd| 95 Bramxhaple 4dsteaExanpl euksyitherbesanmari zed
in Table 18. 77 [Table 18] Exanple 41 Exanpl e 42Exanpl e 43 Exanple 44

Q| -ia--wafermehat sooms theal of kexaeplei 26 (aetephgtpainl . 296x rHardened

pal m kernel oil (nmelting point 38C) Palmfractionated hardened oil (nelting
poi nt 31C)tiRapkseetc hasdentekoeht{netti emgupoian 85CE<pecirhnhalol ygl ycerin
unsaturated fatty acid ester 20.0 5.0 1.0 4.0 0.15 0.07 15.0 3.0 1.0 2.0

0. 15 0. 10 2620 be 01 2w®s 6¢c10a@gdd B0 O0R.0 part of the lactic acid

fermentation emulsion of Experimental Example 14, and
evaluation was performed according to the same manner as

10 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

15 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 c¢il {melting point 35°C), 0.07 part of
polyglycerin unsaturated fatty acid ester (trade name SY

20 Glyster MO-3S, manufactured by Sakamcto Yakuhin Koagyo 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

25 polyglycerin unsaturated fatty acid ester (trade name SY



33.0 7.0 2.0 6.0 0.15 0.01 Nonfat dry m |k Sucrose saturated fatty
acid ester Polyglycerin 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
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 1.0 73.12
4.1 0.05 0.15 0.20 0.02 0.01 0.01 0.10751.0 5.9 4. 0.05 0.15 0.20 0.02 0.01
0.01 0.10 1.0 46.20

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 o1l (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-38, manufactured by Sakamotc 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 S8Y Glyster MO-33, manufactured by Sakamoto Yakuhin
Kogve Co., ILtd.), and 54.1% 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



(Conponent of oil-in-water enmulsion) Nonfat mlk solid MIk 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 Vi scosity Plasticizaon Wi pping tinme Overrun Shape
retainahility Hater- at ron Melting in nouth MIlk taste Taste 325 cp 5

mn.or longer 2 mn. 45 sec. 110% A OD
76

Takble 18,
[0086]
Example 44

The method of Example 26 was carried out with the same

|92}

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), C.C7 part of
10 polyglycerin unsaturated fatty acid ester (trade name 38Y
Glyster MO-3S3, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.), and 64.14 parts of water ware changed to 33.0 parts
of palm kernel oil (melting poeint 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), €.0
parts of rapeseed hardened oil (melting point 35°C), 0.01
part of polyglycerin unsaturated fatty acid ester (trade
name 3Y Glyster MO-33, manufactured by Sakamoto Yakuhin

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

20 was performed according te 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.



0 0 245 cp 5 min.or5 longer 3 mn.

30sec.

115% B B 0O 0 0 360 cp m n.or

|l onger 2 mn. 20sec. 105% A A0 00 450 cp 5 mn.or longer 1 mn. 35sec.
90% A 0 0 O 112.14.1111.4 0.1 12.0 Lactic acid fermentation
enmul sion Fat and oil MIk protein Lactic acid bacteriumstarter Nonfat m |k
solid
77
[Table 18]
Example 41 Example 42 Example 43 Ixample 44
Oil-in-water emulsion
Palm kernel oil
{melting point 28°C) 20.0 3.0 26.0 33.0
Hardened palm kernel oil
(melting point 38°C) 5.0 3.0 6.0 .0
Palm fractionated hardened
oil {melting point 31°C) teo 1.0 2.0 2.0
Rapeseed hardened oil
{melting point 35°C) 1.0 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 4.1 4.1 4.1 4.1
Sucrese saturated fatty acid 0.05 0.05 5.05 0.05
ester
Polyglycerin saturatgd fatty 0.15 0.15 0.15% 0.15
aclid ester
Sodium hexametaphosphate 0.20 0.20 0.20 0.20
Sodium bicarkonate 0.02 0.02 0.02 0.02
Xanthan gqum 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 .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 ¢f oil-in-water
emulsion)
Nonfat milk solid 4.0 4.0 4.0 4.0
Milk fat 0.4 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 ¢p 245 cp 360 cp 450 cp
Plasticization 5 min. or 5 min. or 5 min. or 5 min. orx
longex longer longexr longer
Whipos 3 2 min, 3 min. 2 min. 1 min.
pping time 45 sec. 30 sec. 20 sec. 35 sec.
Overrun 110% 115% 105% 90%
Shape retainabi A B A pil
Water sepas A I8 A 2
Melting in mouth ® ® G Q
Milk taste ® O O O
Taste O O O O
Lactic acid fermentation ExperimentalBxperimental Experimental Experimental
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 H 1
NMonfat 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




M|k fat Vegetable fat ,xperinental Experi mental Sxperi nent al Experi nent al
Exanpl e 14 Exanpl e 1Exanple 3312.1 8.24.1 -1 11.511.4 33.00.1 0.012.0
Exanple 1 12.1 4.1 1 11.4 0.1 12.0 78 [0088] Conparative Exanple 1 The
nmet hod of Exanple 2 was carried out with the same 5fornulation as that of
Exanpl e 2 except that the lactic acid fernmentation emul sion of Experinental
Exanpl e 1 was not used, and 67.24 partg8of water was used, and eval uation
was performed according to the sane manner as that of Exanple 2.
Formul ati on and the results were sunmarized in 10Table 19. Conparative
Exampl e 2 The nethod of Exanple 2 was carried out wwth the sanme fornul ation
as that of Exanple 2 except that the lactic acid fernentation emnul sion of
Experinmental Exanple 1 was 15changed to the lactic acid fernmentation
emul si on of 0@%parati ve Experinental Exanple 1, and eval uati on was
performed according to the sane manner as that of Exanple 2. Fornul ation
and t he reSohpsraeres stmaaplieet in Table 19. Conparative Exanple 3 20The
met hod of Exanple 2 was carried out with the same fornul ation as that of
Exanpl e 2 excepfhthattbhed dacEkempied’fespentnrion entl gsibth bheExpeei nent al
Exanple 1 was changed to the lactic acid fernentation enul sion. of
Conpabat i vecoExpeainentat Exanpbe Axaanteevatwatpdonthas RBperfotied
according to the sanme manner as that of Exanple 2. 79 Fornulation and the
results weaeigufmanezed:ion Tabhes18n ¢O0BYperiment&dr Awhapioens aad t he
results of Conparative Exanple 1 to Conparative Exanple 3 were sumari zed
in Tabl e 180t 88efiTabhe 49]24 Coapasadtfveatxanphe ds&oppandt evel kxanphe 2
Conpar ati ve Exanple 3

was performed according to the same manner as that of

Example 2, Formulation and the results were summarized in
10 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 cf Experimental Example 1 was
15 changed to the lactic acid fermentation emulsion of
Comparative Experimental Example 1, and evaluatiocn was
performed according te the same manner as that of Example 2.
Formulation and the results were summarized in Table 19.
Comparative Exanple 3
20 The method of Example 2 was carried oult 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

25 performed according t¢ the same manner as that of Example 2.



Ql-in-water emulsion Pal m kernel oil (melting point 29C) Hardened pal m
kernel oil (nelting point 38C) Pal mfractionated hardened oil (nelting

poi nt 31C) Rapeseed hardened oil (nelting point 35C) Lecithin Polyglycerin
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 Nonfat dry m |k Sucrose saturated
fatty acid ester Polyglycerin saturat ed73atty acid ester Sodium

hexanet aphosphat e Sodi um bi carbonat e Xant han gum Guar gum M | k fl avor
Lactic acid fernentation enulsion in the followi ng Table Water 2.0 0.05

0.15 0.20 gbg%u égiog'g%dot%g %gsgﬂt%'gegéogummarized in Table 19.

[0089]
Formulations and the results of Comparative Example 1

to Comparative Example 3 were summarized in Table 19,



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 (Component of oil-in-water enulsion) Nonfat mlk solid
MIlk fat Vegetable fat 1.9 0.0 30.0 2.0 0.0 30.1 2.0 0.1 30.0

Totalfat(% 30.0 30.1 30.1 Vi scosity Plasticizat on Wi pping tine
Overrun Shape retainability Water separation Moltingin mMI Kk taste Taste

300 op 5 mn.or 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 20.90
Hardened palm kernel oil
(melting point 38°C) 5.0 5.0 5.0
Palm tractlonat?d harQened 211 1.0 1.0 1.0
{meiting point 31°C)
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 .05
Polvglycerin saturated fatty acid 0.15 0.15 5.15
aster
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 R 1.0 1.0
in the following Table ' '
Water 67.24 66.24 66,24
(Component of oil-in-water
emulsion}
Nonfat milk scolid 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
leonger longer longex
Whipping ti 3 min, 2 min. 3 min,
ihping tame 05 sec. 55 sec. 05 sec.
Overrun 110% 110% 110%
Shape retainability A A B
Water separation A A A
Melting in mouth ® & &
Milk taste X X X
Taste O TAY Jay
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




| onger 3 mn. 05sec. 110% A A 40 x 0 295 cp 5 min.or longer 2 mn. 55 sec.
110% A A 69 x A 290 cp 5 mn. or longer 3 mn. 05 sec. 110% A A 02 x A
Lactic acid fernmentation enul sion - Conparative Experinmental Exanple 1
12,07 2.38 1 6.7 0.0 12.0 Conparative Experinental Exanple 4

g1

[0050}
Exampie 45
To 20.0 parts of palm kernel cil (melting point 29°C),

5.0 parts of hardened palm kernel oil (melting point 38°C},

{63

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 cil phase.
Separately, in ©7.24 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-53, manufactured by Sakamoto Yakuhin Kogyo Co.,
Ltd.), 0.2 part of sodium hexametaphosphate, 0.02 part of
sodium bicarbonate, 0.01 part of xzanthan gum, 0.01 part of
20 guar gum, and 0.1 part of milk flaver to prepare an aguecus
phase.
The ©il 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 emulsicn which was obtained by



2 3.29.03.00.0 Fat and oil MIlk protein Lactic acid bacteriumstarter
Nonfat mlk solid MIk fat Vegetable fat - 81 [0090] Exanple 45 To 20.0
parts of pal mkernel oil (melting point 29C), 55.0 parts of hardened pal m
kernel oil (nelting point 38C), 1.0 part of palmfractionated hardened oi
(melting point 31C), and 4.0 parts of rapeseed hardened oil (nelting point
35C) were added 0.15 part of lecithin &id 0.07 part of polyglycerin
unsaturated fatty acid ester (trade nane SY 104d yster MO 3S, manufactured
by Sakanoto Yakuhin Kogyo Co., Ltd.), and then m xed and nelted to obtain
an oil phase. Separately, in 67.24 parts of water were dissolved and
di spersed Biaipart - OfPabhfat éb? hfkicoaobdpaprmeptatéppsenydearat ed fatty
acid ester (trade nane: S-570, manufactured 15by M tsubi shi-Kagaku Foods
Cor por at i ohR¥pepinsnpat tEvtmporygl yekei hOSabupared fattheacid-éstenterr ade
name SY G yster M5-5S, manufactured by Sakanoto Yakuhin Kogyo Co., Ltd.),
0.2 part ofMgbdi v hex@brey aphogphateateodogupart wvaf sddidm Bheatbenate, 0.01
part of xanthan gum 0.01 part of 20guar jun and 0,1 part of mlk flavor to
pLopar e anvagpgedphase evaluafThenovwhsphaséoanddt hecagdénastphabe weme
subjected to the sanme process as that of Exanple 1 to obtain an oil-inwater
enul shbon Ana2Bdp 4skighaf | Ekanphat &r efuksibatwhichndashebtrasnétdsby 82
mxing 1.0 part of the lactic acid fernmentation enmul sion of Experi nental
Exanpl e 1 vate 100ndr paedsiof TeheeokD-in-water enmul sion A 80 g of
granul at ed sugar was added, and then whi pped, and eval uati on was perforned
according fo0¢he sane Smanner as that of Exanple 1. Fornul ation and the
results were sunmarized in Table 20. [0091] Exanple 46 \Wi pping was carried
out accor dingmpbe EX&npl e 45 10except that 2.0 parts of the lactic acid
fermentation emul sion of Experinental Exanple 1 was m xed into 100.0 parts
of the oil-in-vetespenyl stoncAronde bntExaopkeidd, tandxemplgatbon was
performed according to the sane manner as that of Exanple 1. Fornul ation
and 10e resutéstweret 15sunpartZedri atndabhet28. abxanmpkeméddtation Wi ppi ng
was carried out according to Exanple 45 except that 5.0 parts of the lactic
acid fermeatal & 0on estl Bk par ohe FXPEr ERBRbAL EXAHB! RitewasnibXxedoi pto 100.0
20parts of the oiltor emul sion A nmade in Exanple V), and eval uati on was

performed ggeosdbngcto the-$ANRa PRANELu8Sibhak REaEXaAPkgadp1EorAUl ation
and the results were sunmarized in Table 20. Exanple 48 25Wi ppi ng was
carried ouin@cepsdhngibQ FXaMPLerdbred 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



83 except that 10.0 parts of the lactic acid fernentation enul sion of
Experinental Exanple 1 was mixed into 100.0 parts of the oil-in water

enul sion A made in Exanpl e 45, and eval uati on was perforned according to

t he sane manner 5as that of Exanple 1. Fornulation and the results were
summari zed in Table 20. [0092] Formul ati ons and the results of
Exanpl e 45 to Exanple 48 were sumuarizéd in Table 20. 84 [Table 20]
Exanpl e 45Exanpl e 46Exanpl e 47Exanple 48 Ol nater enul sion A Pal m
kernel oil (nelting point 29C) Hardened pal m kernel oil (nelting point 38C)
Pal m fracti onat ed hardened oil (nelting point 31C) Rapeseed hardened oi

(mel ting p%?ﬁ?pQS%ﬁaie%@t%lEaF%?y@FyE%e aﬁﬁéﬁtﬁ?é?eﬁefaﬁﬁ§a§éPa est er

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 SMBliien40h @Xﬁgrém@ﬁtﬁbn?éﬁmﬁ%? M VRS StickBee  8APUrAPed fatty
acid ester Polyglycerin saturated fatty acid ester Sodi um hexanet aphosphat e
Sodi um bi cBfbbhatE Mamt Bk~ bﬂnyater emuuilsion A made in Example 45,

and evaluation was performed according to the same manner
5 as that of Example 1. Formulation and the results were
summarized in Table 20.
{00921
Formulations and the results of Example 45 to Example

48 were summarized in Table 20.



Guar gum M Ik flavor Water 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 2.0 0.05 0.15 0.20 0.02 0.01 0.01 0.10 67.24 (Conponent of
oi | -in-water emulsion A) 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 1.9804.0 30.0 Totalfat(%

{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 3.0
Palm fractionated hardened oil
(melting peint 31°C) 1.0 1.0 L0 1.0
Rapeseed hardened oil
(melting point 35°C) 1.0 4.0 4.0 4'0
Lecithin 0.15 0.15 0.15 0.15
Polyglycerin unsaturatgd fatty 0.07 0.07 0.07 5.07
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 .02
Xanthan gum .01 0.01 0.01 0.01
Guar gum .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 oli~in-water
emulsion A)
Nonfat milk solid 1.9 1.9 1.9 1.9
Milk fat .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
astic longer the left the left the left
Lactic acid fermentation
- X ; . . 5.0 .
emulsion in the following Table 1.0 2.0 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 28.1 28.4
Total fat (%) 29.8 29.7 2.2 28.4
Whinpping t 3 min. 3 min. 2 min, 2 min.
pping time 20 sec. 15 sec, 50 sec. 25 sec.
Overrun 120% 115% 105% 95%
Shape vetainabiliiy 2t A, A A
Water ] rtion A B A A
Melting in mouth ® ® ® ®
Milk taste O ® @ @
Taste 8] O O O
Lactic acid fermentation Experimenta Experimenta Experimenta Experimenta
ernulsion 1 Bxample 1 1 Example 1 1 Example 11 Example 1
Fat and il 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
Nenfat milk solid 11.4 11.4 11.4 11.4
Milk fat 0.1 0.1 0.1 .1

Vegetable fat 12.0 12.0 12.0 12.0




30.0 30.0 30.0 30.0 Viscosity Plasticization 5 300 cp mn.or |onger
Same as the left Sane as the left Sane as the left Sane as the left Same as
the left Same as the left Lactic acid fernentation emulsion in the
following Table 1.0 2.0 5.0 10.0 (Component at m xi ng) Nonfat m |k
solid MIlk fat Vegetable fat 2.0 0.0 29.8 2.1 0.0 29.6 2.4 0.0 29.1 2.9
0.0 28.4 Totalfat(5) 29.8 29.7 29.2 284 Wi ppi ngne Overrun

Shaperer:ainab. ii t.y |I;A?atersPil,:?. rat 1 on
[0093]
Example 49

Whipping was carried ocut 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 oll-in-water emulsion A made in Example 45,
and evaluation was performed accerding to the same manner
as that of Example 1. Formulaticn and the result were

10 summarized in Table 21.



MIlk taste Taste Melting in mouth 3 mn. 20sec. 120% A 0 0 3 mn. 15sec.
115% A 0 0 2 mn. 50sec. 105% A 0 0 2mm 25 sec. 95% A 0 O Lactic acid
fermentation emul sion Fat and oil MIk protein Lactic acid bacterium
starter Nonfat mlk solid MIk fat Vegetable fat Experinenta Experinenta
Experiment & Experinenta 1 Exanple 1 1 Exanple 11 Exanple 11 12.112.112.1
4.14.14.1 111 11-411.411.4 0.10.10.1 18%012.012.0 Exanple 1 12.1 4.1 1
11.4 0.1

[Table 21]
Example 49
Oil-in-water emulsion A
Palm kernel coil {(melting point 28°C) 20.0
Hardened palm kernel oil 5.0
{melting point 38°C) -
Palm fracticnated hardened oil 1.0
{melting point 31°C) '
Rapeseed hardened oil 1.0
{melting point 38°C) ’
Lecithin 0.15
Poelyvglycerin unsaturated fatty acid 0.07
ester )
Nenfat dry milk 2.0
Sucrose saturated fatty acld ester 0.05
Polyglycerin saturated fatty acid 0.15%
ester '
Sodium hexametaphosphate 0.20
Sodium bicarbonate 0.02
Xanthan gum 0.01
Guar gum .01
Milk flaver 0.10
Watex 67.24
{Component of ¢il-in-water emulsion A)
Nonfat milk solid 1.8
Milk fat 0.0
Vegetable fat 30.0
Total fat (%) 30.0
Viscosity 300 cp
Plasticization > ?ln' oF
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 a0%
Shape retainability it
Water sepavation 1)
Melting in mouth &
Milk taste ®
Taste Al
Lactic acid fermentation emulsion ExPeIlm@HLdl
Example 1
Fat and oil 2.1
Milk protein 4.1
Lactic acid bacterium starter 1
Nonfat mitk solid 11.4
Milk fat 0.1
Vegetable fat 12.0




12.0 85 [0093] Exanple 49 Wi pping was carried out according to Exanple 45
S5except that 15.0 parts of the lactic acid fernentation enul sion of
Experimental Exanple 1 was m xed into 100.0 parts of the oil-in-water
enul sion A made in Exanple 45, and eval uation was perforned according to
the sane manner as that of Exanple 1. Fornulation and the result were
10sunmari zed in Table 21. 86 [Table 2¥7 Exanple 49 G| -in-water emnul sion
A Pal mkernel oil (nelting point 29C) Hardened pal m kernel oil (melting
poi nt 38C) Pal mfractionated hardened oil (nelting point 31C) Rapeseed
hardened oil (nelting point 35C) Lecithin Polyglycerin unsaturated fatty
acid ester 20.0 5.0 1.0 4.0 0.15 0.07 Nonfat dry m |k Sucrose saturated
fatty acid ester Polyglycerin saturated fatty acid ester Sodi um
hexanet aphésghat el Sbdhppl biglai bohat e Xant han gum Guar gum M I k flavor Water
2.0 0.05 0.15 0.20 0.02 0.01 0.01 0.10 67.24

[0094]

The present invention relates to an cil-in-water
5 emulsion comprising a lactic acid fermentation emulsion,
and mere particularly, the emulsion relates to a foamable

oil-in-water emulsion.



(Conponent of oil-in-water enmulsion A) Nonfat mlk solid MIk fat
Vegetable fat 1.9 0.0 30.0 30.0 Totalfat(% Vi scosity

Plasticization 300 cp 5 min.or longer Lactic acid fernmentation emul sion
the follow ng Table 15.0 (Conponent at mxing) 3.4 0.0 27.7 Nonfat m |k
Total fat@® 27.7 Wi pping tinme Overrun Shape
retainability Water separation Melting in nouth MIk taste Taste 2 m n.

solid Ml k fat Vegetable fat

sec. 90% A A C 10 LL Lactic acid fernentation enul sion Experi nment al
Exanple 1 Fat and oil MIk protein CLAIMS

10

15

20

1. An oil-in-water emulsion comprising a specific lactic acid
fermentation emulsion containing fat and oil, 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%, the milk protein has
suppressed heat denaturation degree, and a milk protein raw material
used in the lactic acid fermentation emulsion is selected from a group
consisting of cow milk, processed miilk, nonfat concentrated milk,
fresh cream, nonfat milk, low heated nonfat dry milk and medium heated
nonfat dry milk, and wherein the lactic acid fermentation emulsion

has a pH of 3.5 to 5.3.

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

and the Lactobacillus family.

3. The oil-in-water emulsion according to claim 1, wherein the
state of the lactic acid fermentation emulsion at 5°C is a liguid,

cream-like and/or paste~like state.

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

acid fermentaticn emulsion

in
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Lactic acid bacteriumstarter Nonfat mlk solid MIk fat Vegetable fat 12.1
4.1 1 11.4 0.1 12.0 Industrial Applicability [0094] The present invention
relates to an oil-in-water 5enul sion conprising a lactic acid fernmentation
emul sion, and nore particularly, the enulsion relates to a foanmabl e

oil -in-water enulsion. 88 CLAI M gg 1. An oil-in-water enulsion
conprising a specific lactic acid fernmentation enul sion containing fat and
oil, nonfat mlk solid and 5 water, wherein the amount of fat and oil is
4.5 to 35.0 wt% and the anobunt of mlk proteinis 2.5 to 11.0 ww% the

m | k pr ot ei fis hasesdgppr &5 Seltke heal - denad tatdmnl ciegt er; adichracay | &ngrotei n
raw material used in the lactic acid fernentation enulsion is selected from
a group consmstihfigodfticow atct ke 0L eSsetknt 4 ki omonfial s concents at edo mi | k,
10 fresh cream nonfat mlk, |ow heated nonfat dry m |k and nedi um heat ed
nonfat dry nélkaresndosbhed edmn 10@ pacts coBcad der-nntwiton emlsion has a pH
of 3.5 to 5.3. 2. The oil-in-water emul sion according to claim1l
wherein a |waleénctiasi Thdatt esd1dn fsate i th Pl @pashungs idel aed i thacd o1 16n-
fermentation enulsion is a conbination of the Streptococcus famly and the
Lact obaci | I wstéamnkhylsion A ar8.mikhedoi |l -i n-water enmul sion according to
claim1l1, wherein the state of the lactic acid fernentation enmulsion at 5C

is aliquid, creamlike and/or paste-like state. 204. The oil-in-water
enul sion according to claim1, wherein the cid ferment. 1 on
ent.ision is confa iTRediltimnyar@ninefsh® decdimdohaserthon 1he total
oil-in- water enul sion when the lactic acid fernentation enulsion 89 is

bl ended in {heroih- e Wat&in€NBH SFHN Ay asvance, 1 aneb the @npuiiq ofhd he

| actic acid fernentation enulsion is 0.5 to 15 parts based on 100 parts of
an oi | -i n-wah &hn €Ny ShoRr £ WReNK ther 1@acid co agi s fer neng@d i on emul si on and
the oil-in- Swater enulsion A are m xed. 5. The oil-in-water

emul si@n according to claim1, wherein the anount of fat and oil is 15 to
50 wt % and the anmpunt of nonfat mlk solidis 0.5 to 12.0 wt% 10 6.
The oi | -in-wat ergenupsi 0 ACCOLGE NG: t &Gl @ o Sac BRI B the. pamunt of

nonfap n!Ik solid in the 0|I-|n-mater enulslon IS Ies; than 3.5 wt% 157.
The of |- 1 yedeLi RIS | Slo@eC Ol el iith £ GhLAL I 501 S 21 thd NS5 ATBI A 0F
nonfat mlk solid in the oil-in-water enulsionis 3.5 to 12.0 W%

8. The oil-in- i [oF d0 claiml1, 20wherein 50 wt% or nore
of total fe&ﬁgﬁﬁﬁéﬁlf%tﬂ%%ﬁpy%%?g%'%ﬂﬂtﬁiI. 9. 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 10. An oil-in-water enul sion, wherein the oil-inwater
emul sjon accordifng t ny. one . of i 9_| I il -4 n-water
enul;%gn. 511. Tﬂé.ofﬁgi%%ga.%rw%%% §%§%§%%§%r%#%%ﬁ?%ggrg?dfﬁ%%$m%brein t he
8} | ;1'0”£ gﬁ&g@fﬁé’ié' e | Sndud O3VRBL&, PLL - L PVRL €51 4l 51 O MWL NG, &R, pygerrun

emulsion is 3.5 to 12.0 wt%.

8. The coil~in~water emulsion according to claim 1,

20 wherein 50 wt% or more of total fat and oil is lauric fat
and oil.
9. The oil-in-water emulsion according to claim 1,

wherein a pH of the oil-in-water emulsion is 6.4 to 6.8.
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10. An oil-in-water emulsion, wherein the oil-in-
water emulsion according to any one of claims 1 to 9 is a

foamable oll-in-water emulsion.

11. The oil-in-water emulsion according to claim 10,
wherein the oil-in-water emulsion is a foamable oil-in-

water emulsion having an overrun of 40 to 180%.



