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1 FAT COWPCSI TI ON FOR FOAM NG CREAM AND FOAM NG CREAM
Technical Field The present invention relates to a

whi pped cream 5 (foam ng crean) for use in the
decoration of bread and cakes and the like, and a fat
conposi tion for the whi pped éream used as the fat
conponent of the whi pped cream Background Art 10Fats
that are formul ated i nto whi pped creans can be

ge I L fied. in f at de only frommlk
AT CuF RSP SO PRk EB ALl CRREH R, FolrNeagman
other than mlk fat. Exanples of fats other than mlKk
fat include lauric-type oils such as coconut oil and
| mkernel oil, 15 plants oils such as palmoil and
T%Ehﬁ%%%% btf19and hardened oils, fractionated oils and
ester -exchanged oi|ls fromthese oils, and furthernore
mi xtUtes REETE0F aitP$Hel 95 ketelates  fpng t mdipgmesl cream
for the three aforenentioned types of whi pped cream
(MHDed CREams t RaE aree bEEndede f kafaratidiorpoofatbread and
al one are superior fromthe flavor perspective, but in
Caltfes predf shfred I(ahi pped) a sfate ANRAA I icrreafyr t hBse whipped
have poor enulsion stability and readily undergo
CIEos i WAt e Vischsttgonpereasesfothgsokhdpbiedativenn.
(commonly referred to as "bote") when the product
tenperature increases, or due 25to vibrations during
transport. Moreover,there are 2 disadvantages with
Baghippath€rigains that are blended froma fat that is
mlk fat alone, such as after whipping the range of
t he kends pohat isxenafoometlaterd amtaptwhuppahi ppedns can be
cream noreover the shape retention of whipped cream
geirg 1 liynsof bbeiientd and:¢ he€aprsodustie castlsy Wekbmbenhilghsat,
since mlk fat is a relatively expensive fat.
mifeifeat sodt el kt Han mildh fathéhafaaee used fofs asther than
whi pped cream are generally lauric-type fats
mirlépr ésent exkdypLocorut 0Ohksansk pat mekemnehi Okl ;fat  include
pal mtype fats usually 10 containing palmtic acid;
1zharidengg«/ egel abkecai l=s feomspybean and rapeseed-M1hoi,
CH or larger fatty acids as the main conponent. Wile
planwd pped areamddata usesi] avrdctypesfatsohave:9Q908ardenad
neltability in the nouth, the creamthat have | arge
oiqugntdddas drhereefc bl ended & o bavexLRNeE45.i eFUESEQNthese
stability, and noreover a stiff appearance (referred
0ill@,as B hymiHe Ind.cadid Y. OCCUr S, Oves ¢ Lh B aflef .
f oam ng. Har dened vegetable oils from soybean
and af; a S tyemely.oft .. whi ) .
o e TR 30 pT ST orabre Smi'sr o S abef thypes of
whéa r Lty sresist 0. n vVer .ti.n
P ae i Ch et o Ga ot e 1 Beptie® bn mi v
raPCLSRER! 1 V& gﬁﬁgrféP ?E‘éﬁsltg%arj:tl_a%om g#srfsg%altcgisive, but in

However, such hardened ol ntain tr

thkt rans- pnsat yur fatty acids) Xo) fromthe k

]hy rogend%?%%.q%@ﬁﬁ*%é@enggﬁggréﬁgﬁggégféﬁe%% uﬁtgse have
have . Obt aj 3t the risk of heart di seases

pOsUcﬁﬂggfg%?gr?%§%1éfgﬁfsgﬁé Hﬁ%?%%g%duﬁﬁgﬁngoc%%%h erable

s3 ERA0Ns- turated fatty acid. is taken in, an )

V“%\Ei\gf 2?{?2 é‘%tcﬁg%é)o “ has Oe‘i'e‘]"nC5 oot ed’ a%(ﬁaﬂ%%ﬂ% uRRFeT Rt to
Western, countries. For exanple, the obligation to

5 g1 SpEy ' hE TP andEuneat et o6 PRty 6T d C6REERE o ©F due

_..product_.l.abels has.been in effect in the US since

co A 385b. RGP DR Tilrt hoVROFETTE S | o Lhere
forbi dden to market processed fats that contain 2% or
nore of trans-unsaturated fatty acids. 10Since the
amounts of trans-unsaturated fatty acids ingested in
t he past have been | ower than in Europe and the US,
the perspective in Japan is that there is no
particul ar health problem at the present tinme, but
fats still lower in trans-unsaturated fatty acid woul d

arec
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20 used in oil-in-water enul sions are proposed,
wherein the fat has SEC of 17 to 50 %at 10 C, SEC of
4 to 30 at 20 C, and SEC of 3 to 10 %at 30 C, and
is characterized in that no golid-liquid separation
takes place and crystallizatton is occur uniformy
even if an oil m xture 25obtained by m xing 70 parts
by mass of a quuid oil, based 5 on 30 parts by mass
IS a d to stand fro

&va?hal es W1 howglgged Cr aénb?y S%EIS act oryn%ed from a

Ner I'h any €ase, su

nu n stabll ty,. and.neltability int
fa% T ase Wikl 1 41 g ot be. den %Ega %%ﬁﬁmg the
rDocurre t %. JP 5-219887, A Pat ent Qog hi d
PESIB7IA 639erﬁ“ﬂacuh%n?aér05§ 00- z?féo@p fmum whippe
10Pat ent Docune P 2006- 254805 A %%sc osur ,
“HHEY nW%hFPBﬁIPr%?e §<be” SofVed“by ¢ h%ﬁ oCrFe,A?H“ 15
I&ﬁieCt of therg%esent inyention is to frOVIde a 15
Crleafidhd 2 fRACLHNPoSPEF dnvf bt PReD %ﬂppﬁéace milk
crean1to obtain said crean1that has good enul si on
Lot dbi 13 e 1 a7 whY ppEf et £%n £ahd has superi or
wor kabi |t foamabi lity and _external appearance when
whi pged, £ @géd Shape rdt%ht Fén <antP Feditstlanéé et ovddterfor a
separation, and has neltability in 20the nouth, mlKk
whighes siEaeain asriel batlagtihatyPs SpAP|I AFPEGSANLRY by
fat though derived fromplant oils.
CoRRTter bt e, 2THhoPRem obfeetl ofoitlie PwéBehvyPEnvientd orsually
is to provide the fat conposition containing the | east
Copdsdirpireg t radsslirsat geatded famoenssi dyeget avdans ofigs from
Sol ving the Probl em The present inventors have
soymeagnsiavel yrapadeed andbhdue Pouddrghat @tdonbioads oas the
of a specific ester-exchanged fat with a lauric-type
mafigt haspbeent ef f e8ti Me, aanthidredpeesent tihmentson hasric-
been acconpl i shed. A first aspect of the present
tyipevehéton Hasrea fatdconypidsiidiiion:f oina s ppedtareame cream
conprising; Fat Athat is an ester-exchanged oil from
thatl abacet ypedeat gamdt At pak mitygpediathl @ande@ in have lower
| auric-type fat. 10Second aspect is the fat
enednyiosi ti onaborithe whirppednsreameof the dt18f aspeetrance
wherein [the Fat A/(the Fat A + the lauric-type fat]
(redleterdds td hbe Ysange :af” 0. e d Qi Oy 9%ccurs ovll rfime after
aspect is the fat conposition for the whi pped cream of
folahgrfd.rst or second aspect, wherein a trans-
15unsaturated fatty acid is 10%or |less of the fatty
aci gi.cormenenie it 4hee f at 160mROSI td Qbedrpriiy a§9§@geé§ are
a whi pped cream conprising; thefat conposition
uskhe whipped ¢ream-ef, any ope wiitheqfidstadtodirde their
aspect, a non-fat mlk solid content and water.

préQkifih aspegt sisnt he whipped crneamofy fiort fsp%gg stance
wherein the fat content is i'n the range of 1

r oSl ASPEGE -1 8 jthe AMH PPr‘?Qn&ée%ﬁh of SO ASPEEL ana From

wherein the non-fat mlk solid content i's in the range

th%f T%%Wp@r%@@ﬁlf‘géh agi tha'ns tll%% \(’)\{TH[%PJEY(; grlﬁ@m{otaste.

forth aspect, 7 wherein he tot al nt ent

liolwgv t}e r@ﬂgﬁ olf] ? rgfé \MO@MLS c“onLEchght r%%%ecl lti% tl’(‘?&an3~

pped cream o ort aspect, further conprls ng

unfsgtl.u:r 11%fo chttsj dst(t]]e<i4 nV%nt OBpers fr!)ltn Jrﬁ@pg ? !j?ﬂgegli)ﬂo

provi de a whi crean1and a fat” conposition

whi Rpled]“&é ﬁtg'](/gaggt al%gs Pcy?fgggfhﬁp'g\t 5%3’ gg%:)cgn chtained

emul’si on” s ity as a I pped Ccream
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10 superior workability, foamability and externa
appear ance when whi pped, good shape retention and
resi stance to water separation, and has neltability in
the mouth, mlk taste and texture while eating that is
simlar to that of mlk fat though derived from pl ant
oils. 15Furthernore, said fat conposition containing
t he | east possible trans-unsaturated fatty acids can
rovi ded. Nbde for Carryi Qut the | nvention
t@ﬁ%ﬁ%ﬁt& SHFTDr & S ot 1 Baft of L L RE BTObRRPSLS 15
: i nventj on nust chﬁgln Fat Athat is
ln&éieérseé%(cﬂ Rged- o7 | & nFéaPﬁuPPEaF)‘fﬁétPQt Gty aclid is
almtype fat, and a lauricty The Fat
LaKEF the ;?rr\éjseﬁt“aﬁ%ﬁtsﬁonﬂﬁ @g‘b]? alhﬁ‘éd jpyer promoted among
ester-exchanging a palmtype fat and a lau c-type fat,
COGEREH e %qﬁ¥?nﬂ9HQ%&%§%aIF?ﬁc¢ﬁ@%pb%ln?%?IObéhlatlon
a 8 fractionated oil such as pal mstearin and pal m
to| e fréBtai Had f?%m@$7%%$@%%é@€%ﬁ ofalplal masild gengemnt on
as a hardened oil thereof and the |ike, for exanple,
PIARE cOne alyfdles drad weeor hﬁr@fﬁ?ﬁésléaﬁjb% S| voted January,
therefron1for use, 5 and in particular fromthe
/S Faet | Me wnmﬁpbr thnghshapeer éttentd ofeilolddren to market
mhlpped one, the palmtype fat is preferably pal m oi
pqﬂﬂaﬁSﬁdxﬁauﬁ tdratarconted: oi ¥ of m@IﬁwgfltaﬂUSpahaaturated
stearin. Exanples of the lauric-type fat include, for
fagxamplag,dsl.0 coconut oil and pal mkernel oil, and a
fractionated oil obtained therefromby fractionation
sucltiasepak ek esmelinok ei ot and spal mrkernetastaeartient vandcids
a hardened oil thereof and the |ike, and one type or
ingws terd nor e Hey pesstcdnbe sedecledet hehefir om Eoropseand the
and in particular fromthe 15 perspective of the
USemilhed @rertpadaidiitey iof theawhi ppedzereasrecocondt pokticular
pal m kernel oil, and pal mkernel olein are preferred.
heBlierdigigain es fife Siedspat miype hat ands| aUilc-1ypPer in
fat to obtain the Fat A of the present invention are
t r20 sprefenallp 30-70- W % ofd pabumd ype fatiand:30-70 w %
of lauric-type fat. Provided that this range is

satirsfieed.se3 fat ohhe Feﬂha@rée@ﬁseclﬁ@@ alsabedisede least
For exanple, plant oils such as soybean oil, sunflower

pos@e®1Q lurLRItoNsAad-Pida PeaPPta£ DY wbhce @éaaeghkable
corn oil, safflower oil, 25o0live oil, kapok oil,

Ses@‘@ﬁ’u‘?ﬁgl %&Y@nb@gtﬁ@ 'fro%%o@ , BBVl L @Sies were
animal fats such as beef tallow angrlard and a

ca®dis oQPr,aéﬂ  fa! %{aé@f‘& drh gfé’@eééxﬁ’ﬁogﬁ[‘lgﬁs

exenplifie t he ovenentlone types of the

fat S_tn ngit}/érg&‘abr\lgél énés Em ﬁidiegtl,l ol 4 { h:eré}ﬂ’:'{ dfgegrf)}:s)osed,

oils, fractlonate ar dened fractlonated

ol B T ol Tt el
cxib ke ooy o Sar 1 o cul Gon, B vred B agalle i
aoaé?he B 00 S DL 8 01 1,

& oL -

he t[l cerJ re aele ti.vely xc : )
crfim co ?er 8excthang]§) jL%g r‘ (Pce Cg@/ﬂ% dlsbc low and

30lkh 5ﬂgb) 5%&d?§§d38?C€ﬁ§ 0 ﬁ%§X°B§Q|tbn e M o EhE that

enzyne or netal catalyst (for exanple, sodium

nmet hyl ate). Any nethod can be adopted for ester
exchange in the present invention according to a type
of fat of the raw material. 20 In the present

i nvention, the anount of the Fat A contained in the
fat is preferably 10-95 wt % nore preferably 20-90

w % and furthernore preferably 60-90 wt % Wen there
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5 acid can easily be 10%or less of the fatty acid
conponent in the fat conposition for the fat
conposition used in the whipped cream and it can al so
be 3% or |ess, preferably 2% or less, and furthernore
preferably 1% or less. A nonéfat milk solid content of
the present invention 10 is the conponent where the
mlk fat content is renoved fromthe total solids
. content of cow m |k, and can be exenplified,ey raw
*$raf Br F4I°E TdEVER IG5 Dt | kSlchl Asar Ab¥R9aLdcolt th fatty
mlk, defatted mlk, raw cream concentrated mlKk,
aqmmmmg%@ #t | khesheet éned Eordenséd inrisk, where
whol e 15 m |k powder, defatted m |k powder, _
sut et PRVPOWder, WheYY prothin, ComRes hEBpR claseiwhich the
sodium and non-fat mlk solids content of 2-15 wt%is
alfefe e rethdf abke peéfier dpiol Bia 22 W 9 dndhosere of the
preferably 4-10 wt% If the non-fat mlk solids
Eoht enmtoust |assCstthe exulsé ordstablli egief iphéugdng lauric
whi pped cream worsens, and there is less mlk taste
acrtt theethavor lwor sehswt Wierpt hepeei ofnragimithiec acid, and
viscosity of the whi pped creamis higher, and the
thgostenlai eedl soohingherf, dmel ki orendintfiooekt XYauaohi eved and
an effective balance of the quantities. 25The whi pped
padiredm ofatie predénddi meént izonl prief efabty at2dhasmgosition
total solids content of 20-54 wt% and preferably 30-
irgdamed andtnoy ecpr efcereabby 3Tabh2 wWidbty fathe.tatd (B): a
solids content is too low, there is also too little
hamdeoetcasiiel anthidenfhqveb wor senyr andd fof ta iG,t @Attty acid
hi gh, the viscosity is 5higher and the enul sion
issteadaipgdd dep wor sen. O course, for the whipped
cream of the present invention to have a fortified
m | kddavar, b isapeef epabhendar addighgnalg mohk-fatwater
to be contained, and the mlk fat of the present
erul\e@RinONagan wesgaddty heahd kederiosad sm ke A0 f atwi1sions
such as cow m |k, raw cream and butter, and can al so

cobe aTat efdwl, thalt cond Al asubul EeL-0i hngblatped bBYat BEe rats
processi ng of such raw materi al s. Being able to

ol STUK {askenski 2 plont alf e sictneyapse, ghcer-
oo py gty in i 1o CobpLS oo s
coSEABL Ui prsent enkl e sultsbfe seleetjsgine.
oot BB PSS Sl P 40,07l Sy blesec .
orSiS AR opa08 Yot e SOUARL 1LY 8Lt o

u588' ygllly%?LrEy«iin&%}éagt?/@dracéxqufggggg’ g J:O| yo%x%‘g?%henew}berein the

sorbitan faftt esters an ucr o8é y’'ac

fa%sqi?}rss’s t ndoionPY Zééygﬁeggattﬁ OorOCITDlrj‘Bﬁ%é ycFi":Séhgigc? ?8

sel ect ed from anong for’s ab

«~Various. salts can be.used in t whi pped cream of the = .
ot 688he Tovtht T one Thetugé o haxatiiaphbspharEe et fed in
~..secondary phosphate, sodiumcitrate, po]yphosphate,
Lhﬁgkiném%odéxgﬁig%ﬁﬁ@*kae,S?%ﬂ?%?ﬂ%%lIyt%geﬁs nP;?ﬁ?es and
Lof t or nore are preferred as the salt. . _
("r)idbl‘z‘mﬂdr@qlﬁ“ stigalP§CH 8t AT Yy agent s) f Pavgrs, mixture

coloring agents, preservatives and the like can be
obREHCFT Taodt e 9 ALT aPrt Rol Y1 8F Srarfli dot uh¥hee el based

whi pped cream of the 10 present invention, it can be

performed by m xing the main raw materials which

i nclude the fat conposition for the whipped cream

not-fat mlk solids content, enulsifying agent and

water, and after mixing the raw nateri al s,

pre-enul sifying, pasteurizing or

sterilization-treating, and 15honogeni zation-treating.
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The overrun for the whi pped cream of the present
invention is 40-150% and preferably 60-140% and nore
preferably 60-120 % When the overrun is too high, the
25texture is too light, and there, is a tendency for
the 15 flavor to be thin. Wen the overrun is too
low, the texture is too heavy, and it is difficult to
obtain a desirable fIavor or neltability in the nouth.

| es The resentln on will. be described

O%Ei@nf? Taf | ¥ b2 fdy O6f rFJ&iteslS w’fﬁﬁ e“foft €and”ezom 60
.construed to limt the scope of the present i nventi on.
quopﬁﬁcéﬁtages and parts used in the Exanples are

based on weight. 10, In particular, it is needless to

say XHER* HHel 9Fder SF aé@ﬁtl&WQﬁ'th%uéﬁﬂ?%Yve§36ﬁsﬁﬁ€torY
order of enulsification such as the addition of th
GWH%Skm%s%t%%l%h%yaq@§@u§ﬁﬂﬁﬁﬁﬁ%ﬁtxhena&&%|Wﬂ9?ﬁ ?ﬁ% milk
aqueous phase to the oil phase are not limted in any
t 9 it e exahpy es2 i VenPbek O 2 18Nbr eover, the

results were evaluated by the nethods described bel ow

(Method to neasure a trans-unsaturated fatty acid in a

fat conposition) The trans-unsaturated fatty

aci FgtgahsPaeithnicoht ent 20Wal88nakyzed by t he net hod
shown in Standard Methods for the Analysis of Fats and

O | FxenR. oc it hod: foF evat@abi hgha whi pped cream

The enul sion stability(viscosity,"bote" tine),

whi pi tregtti nieoowesrun; shapetetendlon®and water 16 20

C, neltability in the nouth, mlk taste, and texture

of tHeeanhti ppedurceeam weilk 2Vabuab e80byAt he net hods

descri bed bel ow. Vi scosity: neasured by

using a B-type visconeter 5(manufactured by Tok

Sangyo Co., Ltd., VISCOVETER TV-10) with a No. 2
Dirsotlorsurd Bof ef'hd i nevetthecoti me until solidification was

occurred when stirring was applied after the whi pped
Prefrgaim Was pacsbpted wf 20 Civenibours. The | onger

the tinme, 10the higher the enulsion stability.

Whi ppi ngbtcae: 80 ghef wranwhat edvsugabwass addedbtdviie a

kg of the whipped cream and whi pped with a Hobart

wHiIpRY G (Araghaghur ed by FWS%B%UMhMLpbbé) cream
at the third gear (300rpm, and the tine until

tca%@avmgs&he 450k AURWNRPI NG CoNFit L 0AS WBShility as a
measur ed Overrun: [(weight of a defined

MR %t.’ a, oi J 54 nvater s epul-si,on) mei ghty, of ca
! gjlned vol urre o? mhlppe% %%oduct ﬁﬁﬁEH'J S amability

axq‘@'&&@ﬂ%ii"‘@bﬁ@ 1%@@ %f' E’ﬁ(ﬂéﬁm QEoMNERREd retention

product after whipping) X Shapeé retentfon:
0 h d d Lty oin
eS| et ed af Cor Stor o %?do%%qﬁou%@aﬁ% *&%ﬁa%m
Q0. he r .of,supetior , va At is
UQ' gl!)ﬂélﬁjrﬁt sl%gga %bp% nt%sflca e lEgjj'hét'sun éﬁege% % ﬂ#eat *

atrrlﬂeaxofui mi‘gf#%‘?éu 1ha88 @éé g%{;}ngg&afﬂ%tﬁhgg

whi'l'e’ nDs y unc anged rom

sha i.ng stil . :
ro%ﬁzrﬁ} r%ré&?e«/eﬁ%%oq Led gk 6& Ie:ﬁcéi’ltllnventlon
go e sl ack. ter se ratio ree
“ater SEpkidt ot EHe. FPS Réﬁﬂi‘ﬁga R EReilhToddls Least
inves ated after having been stored for 24 hour s
el ah o e, B PEr st Tor i oy, it s
eval uated out of 5 points on a 5-point scale;
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105: no water separation; 4: hardly any water
separ ati on; 3: water separation on one-quarter
of the bottom surface; 2: water separation on one-half
of the bottom surface; 151: water separation on the
entire bottom surface. 6 Property of whipped
product was evaluated as neltability in the nouth,
mlk taste, and texture Eval uations by 10 expert
$anellsts wer e aver aged ?nd the resulting val ue was
DURAET of P~ RFERr TP Re” dRE] poi nt. 20(1) N@Itablllty
in the nouth: evaluated on a_5-point scale 5 goo
sli ght®y RfSosE  Adreatoxs slhﬁg':fﬁt | &nﬁ%&’%?tlybaﬂtu%‘“v’d and
ézg MIk taste: evaluated on a 5- poi nt scale 5: strong
sTPyRe | YN3ErdnGOBPIRBEARR §2: 2sISPGREITY Weak ek~ Srgdienged
Texture: evaluated on a 3-point scale 3: close to
ft*hatmdfh nfl k- Fatl 2 b ghrewidt eRBs Y t RALeoima k #af the
101: not close to that of mlk fat. Experinental
PEsaPpl el 1V ¢pF epar aepohesh é§f3é>ﬁ‘~?é>%€>ﬁ§ﬁged oil A-1)
To the fat obtained by m xing 50 parts of palmoil and
10 phr tis wft pakmestteapin obt aimerE Byt f Aaceinénia®n oasofa fat
pal m 15 oil and 40 parts of pal mkernel olein obtained
Chyrdeacitonabron of ipalew karasel, obdmmereiaddeda0. 3 that is
part of netal catalyst (sodium nethylate), and random
aestereexechahgeords cdar riedn oat lundsrc -4 weculmt aen80aCpalm-
for 60 m nutes. The fat obtained was purified
tyeeofdi ngatd &heal2busubakpretfhods to give
ester-exchanged Fat A-1. Experinental exanple 2
(pr eparatd onspkcestiar -exehédngedovigdosA-t2don for the whdpped
the fat obtained by mxing 30 parts of palmoil and 30
cipdit So of thal miskearismpeaht, aiwrad-diyn f [aes | Paat henchk rat A +
pal m 250i | and 40 parts of pal mkernel ol ein obtained
thy ld@rfcacyponattpnvefupal ; kar nak ekhgeere addedo 0.95.
1,3-specific lipase for an enzyne ester-exchange
reacthond @gisyied@ esd ernexchrangednfatifAidn Bx@nptBe lwhipped
5To 15 parts of ester-exchanged Fat A-1 and 5 parts of

cihedqlensd pakm kerpel & | sEmid n_ﬁsﬁ_@ic'ﬁt, 3§h@}e@ﬁe a trans-
added and m xed 0.25 part of lecithin and 0.16 part of

urtl yeeryt o d atrby taci £ £st €5, g the g uke It%étetéegy acid
to give an oil phase. Separately, an aqueous phase is

chfgheEed By 40. #hesebybpgilpcparts of defatted mlk
pomder 0.12 part of sucrose fatty acid ester (HLB 5),

0. 02 I o 5 | _—
ol EPEEL SLpOBKI$9 30HRLoBCd cPREh, OkoRBEThy; the  fat

C&{pf%{g’[l&nggt 7]@_3 \ﬁqoggﬁ d ScPémWato@r ﬁh t&le tgf 1e first

abovenenti on and aqueous se were pre-

to1—5ch ]g&‘ sifled by ﬁ&hri%ﬁégm%khsélﬁﬂm%t%tagnéowgt

mnutes a sterilization treatnent was carrle

OUt ibl){itll?e % eecCLt ?;LHQQ %Sﬁggdatc AdAfnC fforiortih aspecL

seconds u5|n§)an ul’ I'gh tenperature Sterilig
~raRpar at us _ (paeou d. by, K.kai KagyQ:Coq, ..
Wﬁg e g??eggﬂh%§ﬁ£§%ﬁnggnlzg?he ra% 899580 et
Sixth aspect 1is the whipped cream of forth aspect,
wherein the non~fat milk solid content is in the range of

2-15 wt%.

Seventh aspect is the whipped cream of forth aspect,
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20 was effected at a honogeni zation pressure of 30
kg/cm, followed by i mediate cooling to 5 C. After
cooling, this was aged for 24 hours to give a whi pped
cream Wen this whipped cream was eval uated accordi ng
to the abovenentioned nethodd, enulsion stability was
good, and workability, 25foanmabil:ty and externa
appear ance during whi pping were 20 excellent, but
shape retention and resistance to, water separation at
B OEES e oo critiat SheaR. v B gbbd:Relt i Fiage] 2 20-54
the nouth, mlk taste and the texture being close to
"that of milk fat while eating. 5Exanple 2 To 20
parts, of ester-exchanged Fat. A-1 and 5 parts of
har dehedt palPmPEsinet © o-Pe( el tRRYY p6rREM3E ) TaFeh aspect,
added and m xed 0.25 part of lecithin and 0.15 part of
TuFyRer yForart §iagi 8 &5t AL -and the mixture is nelted
to give an oil 10 phase. Separately, an aqueous phase
is prepared by dissolving 4.5 parts of defatted mlk
owder, 0.22 part of sucrose fatty acid ester (HLB 5),
Epteotpafttiot bakengiseda, 0.15 part of sodium
nmet aphosphate, 0.1 part of xanthan gum and 0.1 part
of glfar igumdatid1g9. 61 pactd o6f avbipPPAflt err<kBr tded a fat
abovenenti oned oil phase and aqueous phase were
Cpriecenulenffed byesvhiprpbag wirthmatHombmiaier sati 7@ @am that
for 15 minutes, a sterilization treatnment was carried
haput dlopdt hendl s ot Iseaiiing et hed aat widdp&df arrehm, and has
seconds using an ultrahigh tenperature sterilization
s@appal at us oimitiflactyyr efic20abylLwai akikaexKegyel Cappearance
Ltd.), after which honopgenization was effected at a
wihanogenpzgatli ogopriessunre ofe 3thkgienkndf okkowednby to water
i mredi ate cooling to 5 C. After cooling, this was aged
sddr 24: our ando i vy emalwvhbpped ycreamch¥hemdti,s milk taste
whi pped cream was eval uated according to the
arabovepentiongd 12bnei hods, temul si Onsshabkki the Wasagoed, miik
and workability, 21 foamability and externa
£ B peadadic eddui v8g whbRPpNgnwere1excel I ent, but shape
retention and resistance to water separation at 20 C
ver ersoneyhab rweaka i it rhad gepd saRlbabiclint i i@ he 1east
mouth, mlk taste and the texture being 5cl ose to that
p®fsmlk fatnwhiheaeathngd EXARP €c3ds can TR 20 RALS,
of ester-exchanged Fat A-1 and 5 parts of hardened
pal m kernel oil (nmelting point 38 C) are added and
m xed 0.25 part of lecithin and 0.15 part of glyceryl
pekd: gt by P&kdc&?}?im?g?Qtt 'Bﬁemﬂ%%%ibﬁa”e' ted to give

an oil phase. Separately, an aqueous phase is prepared

by di ssglvi ;parts of_defatted ml -, 00022
At of Jeucr a8 YRty anid Sorer TiLE D, Bn part repent
; haking. soda,...0. part _sq@di.ym.nmet ap yhat e,..C e
R o R P R Rt OP S hr cEGh g o115
- 0 ) of. water.. Alter . the.aboven i.one I .
ijI%has% E%QEgﬁugahs‘gﬁﬁsﬁgﬁgré E§%3%25%£$P$%§’b§ng a lauric
t}tgrfj@g with a Honom xer at 70 C for 15 mnutes, a

teriTization treatment was carried out by the direct

heaLﬂ econds .using.a

: th t.144 C f 4 < ] o _.
uItrgﬁggg%ﬁeggeﬁgtqu@st%f%f?Qgtﬁﬁﬁmﬁb é?ht&gn Hrained by
| fact d by Iwai . Kikai K Co., Ltd. ft
S e ROOUORT 961 R dhs EPFectiy at'h Fomsybisstivn 2t

ressure o kg/cn?2, followed by i diate coolin
e IR © g ol Peocp T NG CRPs hae It TE B# Rours rg end =

gi ve a whi pped cream Wen this 25whi pped cream was
eval uated according to the abovenentioned 22 nethods,
enmul sion stability was good, and workability,
foamabi l ity and external appearance during whipping
were excellent, but shape retention and resistance to
wat er separation at 20 C were sonmewhat weak. It had
good 5Sneltability in the nouth, sonmewhat strong mlk
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Exanple 1 Exanple 2 Exanple 3 Exanple 4 G| phase
Est er - exchangedf at A- 1f r onapal m type fat and a
| auric-type fat 15 20 20 5

Est er - exchangedf at A- 2f romapal m type fat and a

|l auric-type fat - - - _ Pal mPkernel oil - - - 20
Har dened pal m kernel oil(mp.34C) - - - - Hardened
pal m kernel oil (m p. 36C)

fractionated o0il such as palm stearin and palm olein
obtained from fracticnation of palm oil, as well as a
hardened c¢il thereof and the like, for example, and one
type or two or more types can be selected therefrom for use,
and in particular from the perspective of imparting shape
retenticn to the whipped one, the palm-type fat is
preferably palm oil, palm stearin, or an mixed o0il of palm
o1l and palm stearin.

Examples of the lauric-type fat include, for example,
coconut oil and palm kernel oil, and a fractionated oil
obtained therefrom by fractionation such as palm kernel
olein and palm kernel stearin, and a hardened oil thereof
and the like, and one type or two or more types can be
selected therefrom for use, and in particular from the
perspective of the emulsion stability of the whipped c¢ream,
coconut oil, palm Xkernel oil, and palm kernel oclein are
preferred.

Blending ratios for such palm-type fat and lauric-type
fat to obtain the Fat A of the present invention are
preferably 30-70 wt% of palm-type fat and 30-70 wtd of
lauric—type fat. Provided that this range is satisfied, a
fat other than these can also be used. For example, plant
olls such as soybean c©il, sunflower seed oil, cottonseed
oil, peanut oil, rice bran oil, corn oil, safflower oil,

olive oil, kapok oil, sesame oil and evening primrose oil,
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- - - - Hardened palmkernel oil(mp.38C) 5555

Coconut oil - - - _ Hardenedsoybeanandpal nm xedoi |
(mp.31C) _ _ _ _ Hardenedr apeseedandpal mm xedoi |
(mp.31C) _ _ Butter oil - - - - Lecithin 0.25

0.25 0.25 0.25 dycerylfatty%cid ester 0.16 0.15 0. 15

as well as animal fats such as beef tallow and lard, and a
medium-chain fatty acid triglyceride can be exemplified,
where the abovementioned types of the fats individually or
as mixed o0il, or the hardened oils, fractionated oils,
hardened fractionated oils or fractionated hardened oils
thereof, as well as processed fats thereof such as where
ester exchange or the like has been carried out can be used.
Preferable aspect of the Fat A is an ester-exchanged form
of a {40-60 wt%)/(60~-40 wt%) blend of the palm-type fat and
the lauric-type fat.

As ester exchange, the methods are divided into
methods wherein only the fatty acids bonded to the 1-
position and 3-position of the triglyceride are selectively
exchanged (1,3-selective ester exchange) using an enzyme

(lipase), and methods of random exchange (randem ester

‘exchange) regardless of the bonded position using an enzyme

or metal catalyst (for example, sodium methylate). Any
method can be adopted for ester exchange in the present
invention according to a type of fat of the raw material.
In the present invention, the amount of the Fat A
contained in the fat is preferably 10-95 wt%, more
preferably 20-90 wt%, and furthermore preferably 60-90 wts.
When there is 1little of the Fat A, the resistance to water
separation is weaker, the meltability in the mouth is too

good, and a suitable milk taste is not obtained. When there
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0.15 Content of fat conposition for cream 20 25 25 30
Fat A /(fat A+ lauric-type fat) 0.8 0.8 0.8 0.2
Trans-unsaturated fatty acid content <1% <1% <1% <1%
Aqueous phase Water 63.9 69.51 64.01 64. 69
Defatted milk powder 13 4.5 49 4.5 Sucrosefatty acid
ester(HLB 5) 0.12 0.22 0.22 0.22 Baking soda 0.02 0.02
0.02

is much of the Fat A, the viscosity is high, the “bote” is
shorter, and the emulsion stability worsens.

Examples o©f the lauric-~type fat of the invention not
being defined as the Fat A that is the ester-exchanged oil
include coconut oil and palm kernel oil, or a oil which is
hydrogenated, fractionated or ester-exchanged thereof. The
palm kernel oil, or the o¢il which 1is hydrogenated,
fractionated or ester-exchanged thereof is preferable. In
the present invention, the amount of this lauric-type fat
contained in the fat 1s preferably 5-90 wt%, and more
preferably 10-80 wt%, and furthermore preferably 10~40 wt%.
When there is little the lauric-type fat, the viscosity is
high, the “bote” is shorter, and the emulsion stability
worsens. When there is much the lauric-type fat, the
resistance to water separation is weaker, the meltability
in the mouth is too good, and a suitable milk taste is not
obtained.

In the present invention, the fat composition for the
whipped c¢ream contains the Fat A which is the ester-
exchanged oils from the lauric-type fat and the palm-type
fat, and the lauric-type fat, the {Fat A/(Fat A + the
lauric-type fat] wvalue is in the range of 0.1-0.95, and
preferably 0.2-0.9, and furthermore preferably 0.6-0.9. IFf
this wvalue is too small, the resistance to water separation

is weaker, the meltability in the mouth is too good, and a
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0.02 Sodiumcitrate - - - - Sodium netaphosphate 0. 15
0.15 0.15 0.15 Xanthan gum0.2 0.1 0.1 0.01 Guar gum
0.2 0.1 0.1 0.01 Whi pped cream Q1 content 20.4
25.4 25.4 30.4 Non-fat mlk solids content 14.9 4.5
9.9 4.5 Total solids contentlB6.1 30.5 36.0

suitable milk taste is not cbtained, and if the value is
too large, the viscosity is high, the “bote” is shorter,
and the emulsion stability worsens.

In the present invention, the trans-unsaturated fatty
acid can easily be 10% or less of the fatty acid component
in the fat composition for the fat composition used in the
whipped cream, and it can also be 3% or less, preferably 2%
or less, and furthermore preferably 1% or less.

A non-fat milk solid content of the present invention
is the component where the milk fat content is removed from
the total solids content of cow milk, and can be
exemplified by raw materials derived from milk such as raw
milk, cow milk, defatted milk, raw cream, concentrated milk,
unsweetened condensed milk, sweetened condensed milk, whole
milk powder, defatted milk powder, buttermilk powder, whey
protein, casein and casein sodium, and ncn-fat milk solids
content of 2-15 wt% is preferred, and more preferably 3-12
wt%, and most preferably 4-10 wt%. If the non-fat milk
solids content 1is less, the emulsion stability of the
whipped c¢ream worsens, and there is less milk taste and the
flavor worsens. When there is more, the viscosity of the
whipped cream is higher, and the costs are also higher, and
it is difficult to achieve an effective balance of the
quantities.

The whipped cream of the present invention preferably
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35.3 Viscosity(cD) 120 80 100 150 -Bate"time(m n: sec)
25:00 _ 5:00 -,5:00 25:00 Wi pping tinme(mn:sec) 5:30
5:00 4:30 3:30 Overrun(% 130 140 120 120 After 1 day
at 5CS Shape retention 2 2 3 Water separation 3
3 35 After 1 day at 20C 12

has a total solids content of 20-54 wt%, and preferably 30-
54 wt%, and more preferably 35-52 wt%. If the total solids
content is too low, there is also too little milk taste and
the flavor worsen, and if it is too high, the viscosity 1is
higher and the emulsion stability worsen.

Of course, for the whipped c¢ream of the present
invention teo have a fortified milk flavor, it is preferable
for additional milk fat to be contained, and the milk fat
of the present invention can certainly be milk-derived milk
fat such as cow milk, raw cream and butter, and can alsoc be
material that contains butter oil obtained by the
processing of such raw materials.

Being akle to impart a milk taste with a plant cil is
at the core of the present invention, but being able to
fortify the milk taste by including milk fat, the texture
becemes closer to that of milk fat.

In the whipped c¢ream of the present invention,
suitable selective use can be made of the emulsifying
agents generally used when preparing whipped creams. For
example, these can be exemplified by synthetic emulsifying
agents such as lecithin, moncglycerides, sorbitan fatty
acid esters, propylene glycol fatty acid esters,
polyglyeeryl fatty acid esters, polyoxyethylene sorbitan
fatty acid esters and sucrose fatty acid esters, and one

type or two or more types can be selected from among these
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Shape retention 2 2 2 3 Water separation 2 2 2 3
Meltability in the nmouth 55 4 4 MIktaste 3 3 4 3
Texture 3 3, , 25 To 5 parts of
ester-exchanged Fat A-1, 5 parts of hardened pal m
kernel oil (nelting point 38%) and 20 parts of
~coconut oil are added and m xed 0.25 part of lecithin
and 0. 15 part of glyceryl fatty acid ester, and the
N is nmelted to give an oil phase. Separately,
%ﬁ 3&&%3@% phaSe |s prepared by di ssolving 4.5 parts
of dg fatted nrk 0.22 part_of sucrose fatty
aci d %ﬁ%%’ﬁs(F—’F ES5 )Ca“ob(fz Lb%@rq‘ *b%\%u Ko EBEY, Cé@fg‘ of the
art _of sodi um net aphosphate part of xant han
p’g%ﬁ?mana“@eﬁilﬁﬁr i @ﬁnPFﬁFB]eIGPG‘@SGQaEﬁrt§ezﬁ0ndary
mater After the abovenentloned oi | phase and _aqueous
P%ﬁae aR%re5p¥E*%%uFéFFP§8 byPt VPR PH W Eh &2droni gefa or
at 70 00 for 15 mnutes, a sterilization treatnent was
ERar &g - outh by tcher it ¥ eBt RéEatTHe Wetho@Tattwiu4o T Fore are
4 seconds using an ultrahigh tenperature 15
PERERFIP¢ationt-apparaatius fAEAGIadEdred byrgaas  Kikaibilizing
Kogyo Co., Ltd.), after which honogeni zati on was
ageRedt edfla‘V@momgémrzlatq oRYsidsSsur erefe8Pakyren, and the
followed by immedi ate cooling to 5 C. After cooling,
Lihe scamsbagedefiot L2dehdgres-t o gi ve a whi pped cream
When this whi pped cream was 20 eval uated according to
t he abowernehbpdnédrnmethodectemiingi dhestabipbety omgsm of the
good, and workability, foamability and externa
pappear anceeduriong whi ppingbwerce rdxcelddernity buking the main
resistance to water separation at 20 00 were sonewhat
rawakna tletr ikdd gebichelitrabildd y the thet mautdpoand itdwe for the
texture being 25sonewhat close to that of mlk fat,
wiblppedl| kedast e was - 26 sogewhatoheak, aditenteat igihlsifying
Exanpl e 6 To 5 parts of ester-exchanged Fat A-1,
ac%(@nt)a:éhﬁl_ lﬁlifat@a{,ma(reﬂ nekteil mik3 rRardise of ahamdenedapal Mpre-
ernel oi
emulsifying, pasteurizing or sterilization-treating, and

homogenization-treating. A sterilization treatment is
preferred from the perspective of the stability of the
whipped  cream. Specifically, after the wvarious raw
materials are pre-emulsified at 60-70 °C for 20 minutes (a
Homomixer as the emulsification apparatus), depending on
the reguirements, homogenization 1s carried out under
conditions of  0-250 kg/cm® {a homogenizer as  the
emulsification apparatus). Next, after undergeing ultra-
high temperature {UHT) flash sterilization tGtreatment,
homogenization is carried out once again under conditions

of 0-300 kg/cmz, and after cooling, aging is performed over



5 (nmelting point 34 C) and 5 parts of hardened pal m
kernel oil (nelting point 38 C) are added and m xed
0.25 part of lecithin and 0.06 part of glyceryl fatty
acid ester, and the mxture is nelted to give an oi
phase. Separately, an aqueous' phase is prepared by

di ssolving 4.5 parts of 10 defatted m |k powder, 0.1
part of sucrose fatty acid ester (HLB 5), 0.02 part of

bakij 0. 15 t ., of t aph hat 0.1
DTt L0 e BaH Qe LR 811 pHFE of guar gum i n o

61.7 gﬁrts of ter. After t abovenent i oned oi

phase'&nd dqueods pKBSE wefe %r%ra-fe |tser“?Ffee’bafb1§Fe (UHT)
stirring wwth a Hononj xer at 70 C for 15 m nutes,

SEtert132atPon tFeat et Sds E5AFHEY oﬂ?tw th"é“ﬁr raectdlr“t
heating nmethod at 144 00 for 4 seconds using

heft i YRt EEAperatur® stBPRFPZEE dfﬁrap*ﬁa% af-ﬂelfec‘f heating
(manuf actured by Iwai Kikai Ltd.), after

t%@ﬁ%ﬁﬁ%%nﬁ@eﬂ?%%ﬁ@bhf2®dméé’e@?%c@é@tﬁrtdp@ UHT treatment
honogeni zati on pressure of 30 kg/cnR, followed by

appdEriiat e coETHG 19T E. At er A€ol i 7Y; rthllst@vas agéd —UHT
for 24 hours to give a whi pped cream Wen this

Swhi ppete er earmnves: @val et &Y a€eordicNg Fackpge Co., Ltd.),
abovenenti oned net hods, enulsion stability was good,

Stapvek woilkabi T Eype zst@arrébizBittiynaﬁépexaemalm@plpﬂé@rtémred by
during whi pping were 27 excellent. It had good

Strethk abol i t ptidn }t h&€amoutdrm ndd¢kap bisyet apel UHE tséxtuirle zation
being close to that of mlk fat while eating. Exanple

a2 pantsieftestdr bexChangedHatA A4, Levpar Ce.of Ltd.)
pal m kernel oil, 4 parts of hardened pal m kernel oi

ar{adretite ngipeoi Nwils 0Q@) rand d-parit shoefintdatdenedspal Moreover,
kernel oil (nelting point 38 00) are added and m xed

a:0. 25ppartatefs | ecbkhi nttand QiQepart hehtghycerytedahdyr is
acid ester, and 10 the mxture is nelted to give an

exodthp pheBed Hepar@t eky e ran iaguaewts phase issichr epar ed thyhigh
dissolving 4.5 parts of defatted m |k powder, 0.1 part

t@fpStict O kakhy 1acia iest esphikBr 8}, G Rarduafd by Iwai
baki ng soda, 0.15 part of sodi um netaphosphate, 0.1

Kpart whgyxantban gud ) andpBrizpakbnokt:%10Uak t0WM R ratus
61. 72 parts of water. After the abovenentioned oi
(rRhases angr aguegus Tehase were Ares emshsiifi ed. by nea.), vrrs
stirring wwth a Honomi xer at 70 00 for 15 m nutes, a

S@@f]‘JiJ@IéI@n deatIBN  Was AT d §d-QUt KRy r@ergl r;eaqz Alfa

heating nmethod at 144 *C for 4 seconds uSing an

a4y ahigh temerature L%t%é A1 243k o%L%qurr%td on. a paratus
( manuf act'ur ed by Imal Kogyo Co., Ltd.), P

(£, horpggni ZE; on v ;fecge)d at aL@&nPgen' %%tr"aQQZator

pressure 0 /cn2, Iome by i medi ate cooli

(e mﬁ“@&eﬁy‘:@%h” tﬁﬁ égg% for (24, haurs r%% like,

glve a I pped” cream en t whi ppe creanrmas

‘”2%3+H?t§9 %p%d%ggdggi aggxeggnhkgged 28 net hods,

on's was goo d wor |I|ty

foangbi | i t\yera{mq ej n%eap&)ﬁ%?@g. &alﬂg Q%engﬁresent

wWer e exce ood

n t gst Qd the texty ng 0 Jo tha
]ﬁﬂeﬁ{ fdeSaﬁlﬁeﬁeatiﬁad Exan fflé @& par gltore

t h d, Fat 0 ts of
eefsdlﬁf%eéf%?g%ﬁf harlibiiba £a WPkelndh B "}ﬁelﬂ the
int 38 C d and i 55 part

%D ST A oant®0. 0B Part 6Dl DEGFyI Fatfy herdtesteror the

and the mxture is nelted to give an oil phase.
Separately, an aqueous phase is prepared by dissol ving
4.5 parts of defatted m |k powder, 0.22 part of
sucrose fatty acid ester (HLB 5), 0.02 part of baking
soda, 0.15 part of sodium 15net aphosphate, 0.01 part
of xanthan gum and 0.01 part of guar guminto 59.79
parts of water. After the abovenentioned oil phase and
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Exanple 7 Exanple 8 G| phase

Est er - exchangedf at A- 1f romapal m type fat and a
| auric-type fat 5 5 20 10

Est er - exchangedf at A- 2fromapal m type fat and a

| auric-type fat - _ - - Palmkernel oil - 10 5 20
Har dened pal m kerneloil (m p.34C) - 13 4 - Hardened
pal m kernel oi | (mp.36C) - - - - Hardened palm
f gégglgglégqphggFDWgeg ?he overrun is tco low, the texture

is too heavy, and it 1is difficult to obtain a desirable

flavor or meltability in the mouth.

Examples

The  present invention will be described more
specifically by way of examples, which are not construed to
limit the scope of the present invention. All percentages
and parts used in the Examples are based on weight.

In particular, it is needless te say that the order of
addition of the additives or the order of emulsification
such as the addition c¢f the oll phase to the agueous phase
or the addition of the agueous phase to the o©il phase are
not limited in any way to the examples given below.
Moreover, tThe results were evaluated by the methods
described below.

(Method to measure a trans-unsaturated fatty acid in a fat
composition)

The trans-unsaturated fatty acid {trans acid) content
was analyzed by the method shown in Standard Methods for
the Analysis of Fats and Oils 2.4.2.2.

{(Method for evaluating a whipped cream)

The emulsion stability (viscosity, "hote"  time),

whipping Lime, overrun, shape retention and water

separation at % °C, shape retention and water separation at
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5 Coconut oil 20 - - - Hardenedsoybeanandpal nm xedoi |
(m p. 31C) Har denedr apeseedandpal mm xedoi |
(mp. 310 . Butter oil - - - - Lecithin 0.25

0.25 0.25 0.25 A yceryl fatty acid ester 0.15 0.06
0.06 0.05 Content of fat corposition for cream 30 33
33 35 Fat A/(fat Ai-lauric-typefat) 0.2

20 °C, meltability in the mouth, milk taste, and texture of
the whipped cream were evaluated by the methods described
below.

* Viscosity: measured by using a B-tvype viscometer
{manufactured by Toki Sangyo Co., Ltd., VISCOMETER TV-10)
with a No. 2 rotor.

* "Bote" time: the time until solidification was
cccurred when stirring was applied after the whipped cream
was incubated at 20 °C for 2 hours. The longer the time,
the higher the emulsion stability.

* Whipping time: 80 g of granulated sugar was added to
1 kg of the whipped c¢ream and whipped with a Hobart mixer
(manufactured by HOBART CORPORATION, MODEL N-5) at the
third gear (300rpm), and the time until achieving the
optimum whipping conditions was measured.

* Overrun: [(weight of a defined volume of an oil-in-
water emulsion) - (welght of a defined volume of whipped
product after whipping)] <+ {(weight of a defined volume of
whipped product after whipping) x 100

* Shape retention: the fineness of a flower shaped
whipped product is investigated after stored for 24 hours
at 5 “C and 20 °“C. In the order of superiority, it was
evaluated out of b5 points on a S-peint scale;

9 unchanged from the time of forming flower shape;

4: slight settling while mostly unchanged from the
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0.2 0.6 0.3 Trans-unsaturated fatty acid content <1%
2% 1% <1% Aqueous phase Water 64.69 61.72 61.72
59.79 Defatted mlk powder 4.5 4.5 4.5 4.5 Sucrose
fatty acid ester(HLB 5) 0.22 0.1 0.1 0.22 Baki ng soda
0.02 0.02 0.02 0.02 Sodiumcitrate - - - - Sodium

nmet aphosphate 0. 15

time of flower shape;
3: slight settling but still at the problem-free level;

2: a settled shape remains;

1: gone slack.

* Water separation: the degree of water separation of
the flower shape whipped product is investigated after
having been stored for 24 hours at 5 °C and 20 °C. In the
order of superiority, it was evaluated cut of 5 peints on a
S5-point scale;

5: no water separation;

4: hardly any water separation;

3: water separation on one-guarter of the bottom
surface;

2: water separation on one-half of the bottom surface;

1: water sgparation on the entire bottom surface.

*  Property of whipped preoduct was evaluated as
meltakility in the mouth, milk taste, and texture,
Evaluations by 10 expert panelists were averaged, and the
resulting value was rounded off after the decimal point.

{1} Meltability in the mouth: evaluated on a 5-point scale

5: good
4: slightly good
3: normal
Z: slightly bad

1: bad
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0.15 0.15 0.15 Xanthan gum 0.01 0.1 0.1 0.01 Guar gum
0.01 0.1 0.1 0.01 Wi pped cream Gl content 30.4
33.3 33.3 35.3 Non-fat mlk solids content 4.5 4.5 4.5
4.5 Total solids content 35.3 38.3 38.3 40.2

Vi scosity(cP) 160 100 130 18¢ "Bate"ti nme(m n:sec) 5:00

{2) Milk taste: evaluated on a 5-point scale

5: strong

4: slightly strong

3: normal

2: slightly weak

1: weak
(3) Texture: evaluated on a 3-point scale

3: close to that of milk fat

2: somewhat close to that of milk fat

l: not close to that of milk fat.
Experimental example 1 (preparation of ester-exchanged oil
A-1)

To the fat obtained by mixing 50 parts of palm cil and
10 parts of palm stearin cobtained by fractionation cf palm
cil and 40 parts of palm kernel oclein obtained by
fractionation of palm kernel oil were added 0.3 part of
metal catalyst {sodium methylate), and random ester
exchange was carried out under a vacuum at 80 °C for 60
minutes, The fat obtained was purified accerding to the
usual methods to give ester-exchanged Fal A-1.
Experimental example 2 (preparation of ester-exchanged cil
A2}

To the fat obtained by mixing 30 parts of palm oil and
30 parts of palm stearin obtained by fractionation of palm

il and 40 parts of palm kernel olein obtalned by
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0

L-5:00 .5:00 "2.-5:00 Wiipping tinme(mm sec) 3:20 3:00
3:40 3:15 Overrun(% 100 95 100 110 Afterlday at.5C
Shope retention 4 3 3 Water separation 5 5 5 , After
1 day at 200C Shape retention 3 3 3 3 Water
separation 2 19

fractionation of palm kernel oill were added 1,3-specific
lipase for an enzyme ester-exchange reaction, giving ester-
exchanged Fat A-2.
Example 1

To 15 parts of ester-exchanged Fat A-1 and 5 parts of
hardened palm kernel oil (melting point 38 °C) are added
and mixed 0.25 part of lecithin and 0.16 part of glyceryl
fatty acid ester, and the mixture is melted to give an oil
phase. Separately, an agqueous phase is prepared by
dissolving 15 parts of defatted milk powder, 0.12 part of
sucrose fatty acid ester (HLB 5), 0.02 part of baking soda,
0.15 part of sodium metaphosphate, 0.2 part of xanthan gum,
and 0.2 part of guar gum into 63.90 parts of water. After
the abovementioned oil phase and aqueous phase were pre-
emulsified by stirring with a Homomixer at 70 °C for 15
minutes, a sterilization treatment was carried out by the
direct heating method at 144 °C for 4 seconds using an
ultrahigh temperature sterilization apparatus (manufactured
by Iwai Kikai Kogyoe Co., Ltd.), after which homogenization
was effected at a homogenization pressure of 30 kg/om?,
followed by immediate cooling to 5 °C. After cooling, this
was aged for 24 hours to give a whipped cream. When this
whipped cream was evaluated according to the abovementioned
methods, emulsion stability was good, and workability,

foamability and external appearance during whipping were
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333 Meltability in the nouth 5 3 4 4 MIlk taste 2 3
5 3 Texture 2 3 3 31 To 10 parts of
ester-exchanged Fat A-1, 5 parts of hardened pal m
kernel oil (melting point 38 C) and 20 parts of
coconut oil are added and mi3d 0.25 part of lecithin
and 0.05 part of glyceryl fatty acid ester, and the
m xture 5 is nelted to give an oil phase. Separately,
ueous phase i s prepared by dissolvin
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To 5 parts of ester-exchanged Fat A-1, 15 parts of 5
pal m kernel oil, 5 parts of hardened pal m kernel oi
(melting point 38 C) and 10 parts of butter oil are
added and m xed 0.25 part of lecithin and 0.05 part of
glyceryl fatty acid ester, ahtl the mixture is nelted
to give an oil phase. Separately, an aqueous phase is
prepared by 10 dissolving 4.5 parts of defatted m Kk
fgomdgr .O.erﬁgrt f sucrose fattg acid ester (HLB.5),
a2 pai tY ot hkPAGCEBad, OPASP pAFTE of WadiUnt'hiPPing were
nmet aphosphate, 0.01 part of xanthan gum and 0.01 part
eéFeggﬁPtguﬂ?%toﬁsaé?emrﬁéﬁnéiw&}elaF‘dAff’%PlFﬁénce B8 water
abovenentioned oil phase and aqueous phase were pre-
S§BABALE STf i 2d b%/osti?ri‘ﬁ%r‘\?\dtiﬁ&&e%m‘i’(%?kat ¥o A3y good
15 mnutes, a sterilization treatnment was carried out
mpyteRel dFvedt héSt iRy et Hod' fat taake caper thesdesifgere being
using an ultrahigh tenperature sterilization apparatus
ctaafufactbpedobyniwdi fRitkahiR6g¢atES3- Ltd.), after
whi ch honogeni zation 20 was effected at a
Exdftbgens zati on pressure of 30 kg/cn®, followed by
i mredi ate cooling to 5 C. After cooling, this was aged
for P4 RBupsrte gifve s sunippdrcdeantahénlt Bng 5 parts of
whi pped cream was eval uated according to the
hapdgengntizdmedk et hibdel leninisitoim st abiihit Y8wasC joede added
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eating. Exanple 12 5To 5 parts of ester-exchanged Fat
pAade. 5 paphsaokllyar dened palbpvker nglhaoid (1®ltbrgpared by
point 38 C) and 25 parts of butter oil are added and
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fatty acid ester, and the mxture is nelted to give an
settopbasetr t pepaLat ebyeranHagueoys cpliaseak® dfs baking soda,
prepared by dissolving 4.5 parts of defatted mlk
0 poswesr. 22 pantulf msuepasephatly acildpestenf HaBthan gum,
0.02 part of baking soda, 0.15 part of sodium
af@t aphogphat e ¢ Oy Qdr pgﬁin afhveadhanm gyt and 0@k cpartarter
of guar guminto 59.79 parts of water. After the
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pre-enul sified by stirring wwth a Honom xer at 70 C
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type fat and a lauric-type fat 10 8 5 5
Est er - exchangedfat A-2fromapalm type fat and a

| auric-type fat Pal m kernel oil - 17 15 - Hardened
pal m kerneloil (mp.34C) - - - - Hardened pal m ker nel
oil(mp.36C - - - - Har denetf pal m kernel oi | (m p. 38C)

5555 Coconut oil 20 - - -
Har denedsoybeanandpal mm xedoil (m p. 31C)

methods, emulsion stability was good, and workability,
foamability and external appearance during whipping were
excellent, Dbut shape retenticn and resistance to water
separation at 20 °C were somewhat weak. It had good
meltability in the mouth, somewhat strong milk taste and
the texture being close to that of milk fat while eating.
Example 4

To 5 parts of ester-exchanged Fat A-1, 20 parts of
palm kernel oil and 5 parts of hardened palm kernel oil
(melting point 38 °C) are added and mixed (.25 part of
lecithin and 0.15 part of glyceryl fatty acid ester, and
the mixture is melted to give an oll phase. Separately, an
aqueous phase 1s prepared by dissolving 4.5 parts of
defatted milk powder, 0.22 part of sucrose fatty acid ester
(HLE 5), 0.02 part of baking soda, 0.15 part of sodium
metaphosphate, 0.01 part of =xanthan gum, and 0.01 part of
guar gum  into 64.69 parts of water. After  the
abqvementioned oil phase and agueous phase were pre-
emulsified by stirring with a Homomixer at 70 °C for 15
minutes, a sterilization treatment was carried out by the
direct heating method at 144 °C for 4 seconds using an
ultrahigh temperature sterilization apparatus (manufactured
by Twai Kikai Kogyo Co., Ltd.), after which homogenization
was effected at a homogenization pressure of 30 kg/cm?,

followed by immediate cooling to 5 °C. After cooling, this



Har denedr apeseed and pal m m xed oil (m p. 310
. Butter oil - 5 10 25 Lecithin 0.25 0.25 0.25
0.25 dyceryl fatty acid ester 0.05 0.05 0.05 0.05
Content of fat conposition for cream 35 30 25 10 Fat A
/(fat A + lauric-type fat) 38 0.3 0.2 0.5
Trans-unsaturated fatty acid content <1% <1% <1% <1%

was aged for 24 hours to gilve a whipped cream. When this
whipped cream was evaluated according to the abcocvementioned
methods, emulsion stebility was good, and workability,
foamability and external appearance during whipping were
excellent. It had good meltability in the mouth, milk
taste and the texiture being cleose to that of milk fat while
eating.

The formulations and evaluations of Examples 1 to 4

were summarized in Table 1.



Agqueous phase Water 59.79 59.79 59.79 59.79

Defatted mlIk powder 4.5 4.5 4.5 4.5 Sucrose fatty
acid ester(HLB 5) 0.22 0.22 0.22 0.22 Baking soda 0.02
- - Sodi um
met aphosphate 0.15 0.15 0.159. 15 Xant han gum 0. 01

0.02 0.02 0.02 Sodiumcitrate - -

0.01 0.01 0.01

[Table 113

Example
1

Example

2

Example

3

Example

4

0il phase
Ester-exchanged fat A~1 from a palm-

type fat and a lauric-type fat
Ester-exchanged fat A-2 from a palm-
type fat and a lauric-type fat

Palm kernel oil

Hardened palm kernel oil (m.p. 34 °C)
Hardened palm kernel oil (m.p. 36 °C)
Hardened palm kernel oil (m.p. 38 °C)
Coconut oil

Hardened soybean and palm mnmixed oil
(m.p. 31 °C)

Hardened rapeseed and palm mixed oil
(m.p. 31 °C)

Butter oil

Lecithin

Glyceryl fatty acid ester

15

0.25
0.1¢

20

0.25
0.15

20

i

o
o(n

Content of fat composition for cream
Fat A / (fat A + lauric-type fat)
Trans-unsaturated fatly acid content

20
0.8
<l%

25
0.8
<1%

Aqueocus phase

Water

Defatted milk powder

Sucrose fatty acid ester (HLB 3)
Baking soda

Sodium citrate

Sodium metaphosphate

Xanthan gum

Guar gum

63.9
15
0.12
0.02

oo
BN

69.51
4.5
0.22
0.02

Whipped cream

0il content

Non-fat milk solids content
Total solids content
Viscosity (cP}

“Bote” time {min:sec)
Whipping time (min:sec)
Overrun (%)

After 1 day at 5 °Q
Shape retention

Water separation

After 1 day at 20 “C
Shape raetention

Water separation
Meltability in the nmouth
Milk taste

Texture

20.4
14.9
36.1
120
25:00
5:30
130

Db

oW @

25:00
5:00
140

L

w

]

Ll o) e

25.4
9.9
36.0
100
25:00
4130
120

Cas

Lk

N

[PF RN

Lol B Lo

Lxample 5
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Guar gum 0.01 0.01 0.01 0.01 Whi pped cream oN
content 35.3 35.3 35.3 35.3 Non-fat mlk solids
content 4.5 4.5 4.5 4.5 Total solids content 40.2 40.2
40.2 40.2 Viscosity(cP) 200 200 200 240 "Bate"ti ne(nmm
sec) 25:00 25:00 25:00 25: 00° i ppi ng ti me(min: sec)
3:00 3:25 3:35 3:00

To 5 parts of ester-exchanged Fat A-1, 5 parts of
hardened palm kernel ¢il {(melting point 38 °C} and 20 parts
of coconut o0il are added and mixed 0.25 part of lecithin
and 0.15 part of glyceryl fatty acid ester, and the mixture
1s melted to give an o©il phase. Separately, an agueous
phase is prepared by dissclving 4.5 parts of defatted milk
powder, 0.22 part of sucrose fatty acid ester (HLB 5), 0.02
part of baking soda, 0.15 part of sodium metaphosphate,
0.01 part of xanthan gum, and 0.01 part of guar gum into
64.69 parts of water. After the abovementioned oil phase
and aqueous phase were pre-emulsified by stirring with a
Homomixer at 70 °C for 15 minutes, a sterilization
treatment was carried out by the direct heating method at
144 °C for 4 seconds using an ultrahigh temperature
sterilization apparatus [(manufactured by Iwai Kikai Kogyo
Co., Ltd.}), after which homogenization was effected at a
homogenization pressure of 30 kg/cm®, followed by immediate
cooling to 5 °C. After cooling, this was aged for 24 hours
to give a whipped c¢ream. When this whipped cream was
evaluated according to the abovementioned methods, emulsion
stability was good, and workability, foamability and
external appearance during whipping were excellent, but
resistance to water separation at 20 “C were somewhat weak.
It had goocd meltability in the mouth and the texture being

somewhat close to that of milk fat, but milk taste was
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Overrun(% 95 110 105 95 Afterlday at5"(1. Shape
rbtention Wat er separation Afterl day at20141
Shape retention 2 3 3 Water separation 2 3 3
Meltability in the mouth 5 4;)64

somewhat weak, while eating.
Example &

To 5 parts of ester-exchanged Fat A-~1, 10 parts of
palm kernel oil, 13 parts of hardened palm kernel oil
(melting point 34 °C) and 5 parts of hardened palm kernel
0il (melting point 38 °C) are added and mixed 0.25 part of
lecithin and 0.06 part of glyceryl fatty acid ester, and
the mixture is melted to give an oil phase. Separately, an
aqueous phase 1s prepared by dissolving 4.5 parts of
defatted milk powder, 0.1 part of sucrose fatty acid ester
(HLB 5), 0.02 part of baking soda, 0.15 part of sodium
metaphosphate, 0.1 part of xanthan gum, and 0.1 part of
guar gum into 61.72 parts of water. After the
abovementioned o©il phase and agueocus phase were pre-
emulsified by stirring with a Homomixer at 70 °C for 15
minutes, a sterilization treétment was carried out by the
direct heating method at 144 °C for 4 seconds using an
ultrahigh temperature sterilization apparatus {(manufactured
by Iwai Kikai Kogyo Co., Ltd.), after which homogenization
was effected at a homogenization pressure of 30 kg/om®,
followed by immediate cooling to 5 °C. After cooling, this
was aged for 24 hours to give a whipped cream. When this
whipped cream was evaluated accerding to the abovementioconed
methods, emulsion stability was good, and workability,

foamability and external appearance during whipping were
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MIk taste 7 4 1 Texture 1 3 37 To 10 parts

of ester-exchanged Fat A-1, 15 parts of pal mkerne

oil and 15 parts of hardened pal mkernel oil (melting

point 34 C) are added and m xed 0.25 part of lecithin

and 0.05 part of glyceryl fatty acid ester, and 5 the

mxture is nelted to give an oil phase. Separately, an
aqueous phase is prepared by dissolving 4.5 parts of
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C) and 15 parts of butter oil are added and m xed 0.25
part of lecithin and 0.05 part of glyceryl fatty acid
ester, and the mxture is nelted to give an oil phase.
Separately, an aqueous phase is prepared by dissol ving
4.5 parts of defatted m |k powder, 10 0.22 part of
sucrose fatty acid ester (HLB 5), 0.02 part of baking
soda, 0.15 part of sodium netaphosphate, 0.005 part of
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To 5 parts of ester-exchanged Fat A-1, 10 parts of 5
pal m kernel oil, 5 parts of hardened pal m kernel oi
(rmelting point 38 00) and 20 parts of butter oil are
added and m xed 0.25 part of lecithin and 0.05 part of
glyceryl fatty acid ester, &% the mixture is nelted
to give an oil phase. Separately, an aqueous phase is
pr epar ed by 10 dissolving 4.5 parts of defatted m Ik

wder , art of ucrose fatty ac este e
mgg@?giart Kt ng - oY 18'%5ar 99 ’so&qﬁ% W r%é@lllty'
osphate, 0.005 t of xant han , , 005
(o B Pn&un‘?%‘ﬁ?ﬁggi‘l ARG IO mgtléﬁngAfw%w%%g were

abovenenti gned oil phase and aqueous phase were
ehret et si fited" ¥y e %% i AgLwhPhlatHondhi fEp o c strong
for 15 mnutes, a sterilization treatnent was carried
Mokt bYS thewflr ebE REEEITG MAINGH QCa84tC Fortgol milk fat
seconds using an ultrahigh tenperature sterilization
“Irpbairat s manuf act ured by iwai Ki kai Kogyo Co.
Ltd.), after which honobgenization 20 was effected at a
E nt zati on pressure of 30 kg/cm followed by
| medi ate cooling to 5 C. After cooling, this was aged
for T4 hBumrsnte gb¥e <& bali-pped acesin Faheh-tlhi 20 parts of
whi pped cream was eval uated according to the
rabovéseneilongd metidHods, pertibsicdn Beadenety pAdgn gbednel oil
and workability, 25foanab|I|ty and external appearance
(referk § Trgo wivioppitng fer’€) 9arexceldesht anbt madegodd 25 part of
nmeltability in the nouth, strong mlk taste, and the
leextiuie beind .dlioseatb tHatgfcamyk fattwhideicatbhgr, and
The formul ati ons and eval uati ons of Exanples 13 to 16
tienexsumat s zed licedTakl eyidie A2 ¢Tabpbead:. Expapkecly, an
Exanpl e 14 Exanple 15 Exanple 16 G| phase

adesd @ s exghangedfsat Aecidaom a pal missoldipe fats andiracs  of
lauric-type fat 10 10 5 5 Ester-exchangedfat A-2from

deapat ted tiypek fpdwasd, aol aRrpertyp€ batrose fatty acid ester
(HLB 5), 0.02 part of baking scda, 0.15 part of sodium
metaphosphate, 0.01 part of xanthan gum, and 0.0l part of
guar gum  into 59.78  parts of water. After  the
abovementioned oil phase and agqueous phase were pre-
emulsified by stirring with a Homomixer at 70 °C feor 15
minutes, a sterilization treatment was carried out by the
direct heating method at 144 °C for 4 seconds using an
ultrahigh temperature sterilization apparatus (manufactured
by Iwai Kikal Kogyo Co., Ltd.), after which homogenization
was effected al a homogenization pressure of 30 kg/em?,
folleowed by immediate cooling to 5 °C. After cooling, this

was aged for Z4 hours to give a whipped cream. When this



_ Pal m kernel oil 15 10 - 10 Hardened pal m ker nel
oi | (m p.3400) 15 - 10 - Hardened pal m ker nel

oil (mp.3600) - 10 - - Hardened pal m ker nel
oil(mp.38C) - - 10 5 Coconut oil - -

Har denedsoybeanandpal m mi xedd | (mp. 31C)

Har denedr apeseed and pal mmixed oil (mp.310

whipped cream was evaluated according to the abovementioned
methods, emulsion stability was good, and workability,
foamability and external appearance during whipping were
excellent. It had good meltability in the mouth, milk taste
and the texture being somewhat close to that of milk fat
while eating.

The formulations and evaluations of Examples 5 to 8

were summarized in Table 2.



Butter oil - 10 15 20 Lecithin 0.25 0.25 0.25 0.25

A yceryl fatty acid ester 0.05 0.05 0.05 0.05 Content

of fat conposition for cream40 30 25 20 Fat A/ (fat A

+ lauric-type fat) 0.3 0.3 0.2 0.3 Trans-unsaturated
fatty acid content 2% 2% 2%*¥1% Aqueous phase

Water 54.8 54.8 54.8 54.8

[Takle 2]

Example

Example

6

Example

Example

Cil phase
Ester-exchanged fat A-1 from a palm-

type fat and a lauric-type fat
Fster-exchanged fat A-2 from a palm-
type fat and a lauric-type fat
Palm kernel oil

Hardened palm kernel oil (m.p. 34 °C)
Hardened palm kernel oil (m.p. 36 “C
Hardened palm kernel oil (m.p. 38 °C)
Coceonut ¢il

Hardened soybean and palm mnmixed oil
m.p. 31 °C)

Hardened rapeseed and palm mixed oil
m.p. 21 °C)

Butter cil

Lecithin

Glyceryl fatty acid ester

20

S8}

i

0.25
0.06

10

Content of fat composition for cream
Fat A / (fat A + lauric-type fat)
Trans-unsaturated fatty acid content

Aquecus phase

Water

Pefatted milk powder

Sucrose fatty acid ester (HLB 5)
Baking soda

Sodium citrate

Scedium metaphosphate

Aanthan gum

Guar gum

61,72

0.02

Whipped cream

Gil content

Non-fat milk solids content
Tetal solids content
Viscosity (c¢P)

“Bote” time (min:sec)
Whipping time {(min:sec)
Overrun (%)

After 1 day at &5 °C

Shape ret
Water separation

After 1 day at 20 °C
Shape retention

Water separation
Meltabkility in the mouth
Milk taste

Texture

antion

[N

B D

W

L L

130
25:00
3:40
100

)

VO SO oY

[FERE =SV V8

NG

Example 9




10

15

Defatted m |k powder 4.5 4.5 4.5 4.5 Sucrose fatty
acid ester(HLB 5) 0.22 0.22 0.22 0.22 Baking soda 0.02
0.02 0.02 0.02 Sodiumcitrate - - - - Sodi um

nmet aphosphate 0.15 0.15 0. 15 0.15 Xant han gum 0. 005

0. 005 0.005 0.005 Guar gum 03H05 0.005 0.005 0. 005

Wi pped cream

To 10 parts of ester-exchanged Fat A-1l, 5 parts of
hardened palm kernel oil (melting point 38 °C) and 20 parts
of coconut ©il are added and mixed 0.25 part of lecithin
and 0.05 part of glyceryl fatty acid ester, and the mixture
is melted to give an oil phase. Separately, an agueous
phase is prepared by dissclving 4.5 parts of defatted milk
powder, 0.22 part of sucrose fatty acid ester {HLB 5), 0.02
part of baking soda, 0.15 part of sodium metaphosphate,
0.01 part of =xanthan gum, and 0.01 part of guar gum into
59.7% parts of water. After the abcvementioned o©il phase
and agqueous phase were pre-~emulsified by sitirring with a
Homomixer at 70 °C for 15 minutes, a sterilization
treatment was carried out by the direct heating method at
144 °C for 4 seconds using an ultrahigh temperature
sterilization apparatus {manufactured by Iwai Kikai Kcgyo
Co., Ltd.}), after which homogenization was effected at a
homogenization pressure of 30 kg/cm®, followed by immediate
cooling te 5 °C. After cooling, this was aged for 24 hours
to give a whipped cream. When this whipped cream was
evaluated according to the abovementioned methods, emulsion
stability was good, and workability, foamability and
external appearance during whipping were excellent, but
shape retention and resistance to water separation at 20 °C
were somewhat weak. It had good meltability in the mouth,

but milk taste was somewhat weak, and the texture was not



10

15

20

25

Gl content 40.3 40.3 40.3 40.3 Non-fat mlk solids
content 4.5 4.5 4.5 4.5 Total solids content 45.2 45.2
45.2 45.2 Viscosity(cP) 270 305 250 210 "Rote"
time(mn:sec) 25:00 4:30 4:30 4:30

Whi ppi ngti me(minsec.) 2:20 25 2:25 2:40 Overrun(%
100 90 100 105 After 1 day at 5C

close to that of milk fat and stiff, while sating.
Exanmple 10

To 8 parts of ester-exchanged Fat A-1, 17 parts of
palm kernel oil, 5 parts of hardened palm kernel oil
(melting point 38 °C} and 5 parts of butter oil are added
and mixed €.25 part of lecithin and (.05 part of glyceryl
fatty acid ester, and the mixture is melted to give an oil
phase. Separately, an agueous phase is prepared Dby
dissolving 4.5 parts of defatted milk powder, 0.22 part of
sucrose fatty acid ester (HLB 5), 0.02 part of baking soda,
0.15 part of sodium metaphosphate, 0.01 part of xanthan gum,
and 0.01 part of guar gum into 52.79% parts of water. After
the abovementioned oil phase and aqueous phase were pre-
emulsified by stirring with a Homomixer at 70 °C for 15
minutes, a sterilization treatment was carried out by the
direct heating method at 144 °C for 4 seconds using an
ultrahigh temperature sterilization apparatus (manufactured
by Iwail Kikai Kogyo Co., Ltd.), after which homegenization
was effected at a homeogenization pressure of 30 kg/cm?,
followed by immediate cocling to 5 “C. After cooling, this
was aged for 24 hours to give a whipped cream. When this
whipped cream was evaluated according to the abovementioned
methods, emulsion stability was good, and workability,
foamability and external appearance during whipping were

excellaent. Tt had good meltability in the mouth, somewhatl



10

15

20

Shape retention WAt er separation After 1 day

at 20 'C Shape retention 4 4 4 \Water separation 4
4 A4 Meltability in the nmouth 3 3 3 4 Texture 7. %3
3 43 To 5 parts of ester-exchanged Fat A-1, 5

parts of hardened pal m kernet3oil (nelting point 38 O
and 30 parts of butter oil are added and m xed 0. 25
part of lecithin and 0.05 part of glyceryl fatty acid
ester, and the mxture is 5 nelted to,give an oi|
SHhaRe. "séfar#H S, 24R &4Geduis phasePFDEr épaiS&d by that of
di ssolving 4.5 parts of defatted m |k powder, 0.22
mphkt foF elierdseatabify acid ester (HLB 5), 0.02 part of
baki ng soda, 0.15 part of sodi um net aphosphate, 0.005
EPEFPL1Df - xant han gum and 0. 005 part of guar guminto
54.8 parts 10 of water. After the abovenentioned oi
phasé&®and agyuedus Pphasecieracpraoerulisitiedlpy 1° parts of
stirring wwth a Honom xer at 70 C for 15 mnutes', a
pPatirikezzml opitheatnefBvgs €ar riiegdenedpyra He digwegl oil
heating nmethod at 144 00 for 4 seconds using an
(o¢t ¥ ahi ghot ehpéBat’ Gre astderil ipationcipparatuscil are added

and mixed 0.25 part of lecithin and 0.05 part of glyceryl
fatty acid ester, and the mixture is melted to give an oil
rhase. Separately, an agueous phase 1is prepared by
dissclving 4.5 parts of defatted milk powder, 0.22 part of
sucrose fatty acid ester (HLB 5), 0.02 part of baking soda,
0.1% part of sodium metaphosphate, 0.01 part of =anthan gum,
and 0.01 part of guar gum into 59.78% parts water. After the
abovementioned oil phase and agueous phase were pre-
emulsified by stirring with & Homomixer at 70 °C for 15
minutes, a sterilization treatment was carried out by the
direct heating methed at 144 °C for 4 seconds using an
ultrahigh temperature sterilization apparatus (manufactured
by Twai Kikal Kogyo Co., Ltd.), after which homogenization
was effected at a homogenization pressure of 30 kg/cm?,
followed by immediate cooling to 5 °C. After cooling, this
was aged for 24 hours toe give a whipped cream. When this
whipped cream was evaluated according to the abovementioned
methods, emulsion stability was good, and workability,

feamability and external appearance during whipping were



15 (manufactured by Iwai Kikai Kogyo Co., Ltd.), after
whi ch honogeni zati on was effected at a honbgeni zati on
pressure of 30 kg/cnR, followed by i medi ate cooling
to 5 C. After cooling, this was aged for 24 hours to
gi ve a whi pped cream Whien tis whi pped cream was

eval uated according to the 20 abovenenti oned net hods,
enmul sion stability was good, and workability,

fo bility and exterpal ear ance .during whi ppin
St B Kcel T Bl 29 BObREReFLABT it y i PRECRouRmewast
strong n}lk taste and the texture being clgse to that
SIOFOTH RL1 &t SRRitce i RS 25BXahT P4819a4105¢ tqothgt of
parts of ester-exchanged Fat A-1, 15 parts of palm
Tt et g 2Bt Barts of hardened pal m kernel o
(nmelting point 34 C) are added and m xed 0. 25 part of
E4@8i4%hi® and the mixture is nelted to give an oi
phase. 5 Separately, an aqueous phase is prepared by
di sslot viongrar B8 park sest cqepached osidl kfpbwder!, 0S22parts  of
part of sucrose fatty acid ester (HLB 5), Q.02 part of
haggianry sodd) oenme bartl of me bl Geh Fetaphé8phat eang. G@5parts
:gart of xanthan gum and 0.005 part of guar guminto
oclad8F gartisl ofravar @ded Anermihed10 - dboveménpitonedisihiin and
phase and aqueous phase were pre-enulsified by
0.gt5 rpd iy @f t blacHomomiieert vate 2 Gforr 15amilnbhesmiature is
sterilization treatnent was carried out by the direct
mehigatd ngo ngtied zat A4 Ghéer .4 Ssgeords: lusi M aaqueous phase
ul trahigh tenperature sterilization apparatus
iy mamnyfacidired dbsbylvivag Ki kapaKogyofCdefaktedd) midfkt eowder,
whi ch honogeni zati on was effected at a honogeni zati on
0 pregsurte of Sckgédenattol howedebyermigdBate, coolbngart of
to 5 C After cooling, this was aged for 24 hours to
bagdivey aswbi ppedicr eam: When sbhii srmwhigppath @i@amavaso. 01 part
eval uated according to the abovenenti oned 20 net hods,
ofemHrsion stab) | khY vasigeedt and ywKabhhi i¥to 59.79 parts
foamabi l ity and external appearance during whipping
ofnesgrexceldantr thehadcgeodywldabi | bty iphadhe 04t Bgueous
and mlk taste, Qut the texture was not close to that

prfsem | kr & abreWahlie seatiicng. L 2SEXanpl 8019145 a Homod@xer at
40 parts of ester-exchanged Fat A-1 and 5 parts of

TpEMker nel il ese, addede and; pihxedn0:28aRREL0kas carried
lecithin, and the mxture is nelted to give an oi

ou‘%h%ﬁ- tﬁ%pzﬂi@t&!ty’ h@Qt?ﬂge%‘é§h®?ﬂaS§t ' 4RI e@arﬁgr bzll seconds
di ssolving 5.5 parts of defatted m |k powder, 0.22

Pyt of, sucrose.fatty, aghd-gster (ELB %), .9192,pa -
- baé#nglgoda an 16512 par% %? sodi um citrate ?n?o %gpggatus
panis, 1¢ ter, the . .above Loped oil, phase,. o
(Haqﬁéoﬁéﬁ%ﬁééeégeﬁgdgrE?gﬁﬁﬁs$$$gg g& étﬁﬁ%?gd'm??ﬁgé which
. | xer.at, 70, C for, i nut es Lerili ion 10 . .
e i e Bl e Tt Renae B ek ?PhoPRetRase of
t € for n ' an. ul t.rahi t rature, .. __
:Mgt%%?éwzht?8%&5%%%$a?is%'ﬁ%%ﬁ?gb u%8§5%3g|wggp§ikér prter

o, Ca.,,. Ltd. ), after whigch geni zation was .
P e a Hbrbhuh: Lal 60 Brecaara f BotkiTcRped crean.
«10l Il owed by, immediate 15 coogling to 5 C After .. .
gl THGC CHISPUES. ageir T oroga HaaH SoT5 g e o Bhippdd the

cream When this whipped cream was .eval.u Iedraqcordi g
o G kst RER meT RO b S o aUabl T L PG and
od,, .and workabi lity, foamapility and external
<o e Qh TG i i g Wbr & e Sl ent POFA REG 2047100
good neltability in the nmouth, strong mlk taste, and
the texture being somewhat close to that of mlk fat
whi |l e eating. Exanple 20 To 30 parts of
ester-exchanged Fat A-1 and 15 parts of 25pal m kerne
oil are added and mi xed 0.25 part of lecithin, 46 and
the m xture is nelted to give an oil phase.
Separately, an aqueous phase is prepared by dissolving



G| phase Est er - exchangedfat A-1froma palm
type fat and a lauric-type fat 5 10 40 30
Est er - exchangedf at A- 2f romapal m type fat and a

lauric-type fat _ _ Palmkernel oil 15 5 15
Har dened pal m kernel oil (mp.34C) - 20 - - Hardened
pal m kernel oil(mp.36C) - - - - Hardened palm

kerneloil (mp.38C 5 - -

whipping were excellent. It had good meltability in the
mouth, strong milk taste and the texture being close to
that of milk fat while eating.

The formulations and evaluations of Examples 9 to 12

were summarized in Table 3.



- Coconut oil - - - -
(mp.31CQ) -
(mo. 310 Butter
0.25 0.25 dyceryl

oil 30 -

Har denedsoybeanandpal nm xedoi
Har denedr apeseed and pal m m xed oi

Lecithin 0.25 0.25

fatty acid ester 0.05 - -

Cont ent

of fat conposition for cream@0 45 45 45 Fat A /(fat A

+ lauric-type fat) 0.5

[Table 3]
Example Example Example Example
9 10 11 12
0il phase
Ester-exchanged fat A-1 from a palm- 10 a 5 5
type fat and a lauric-type fat
Ester-exchanged fat A-2 from a palm- _ ” _ »
type fat and a lauric~type fat
Palm kernel oil — 17 15 -
Hardened palm kernel oil (m.p. 34 °C) o — — —
Hardened palm kernel oil (m.p. 36 °C) o e - —
Hardened palm kernel oil {(m.p. 38 °C) 5 5 5 5
Coconut oil 20 e e —
Hardened soybean and palm mixed oil _ _ _ »
{m.p. 31 °C)
Hardened rapeseed and palm mixed oil » . _ .
{m.p. 31 °C)
Butter oil - 5 10 25
Lecithin 0.25 .25 0.25 0.25
Glyceryl fatty acid ester G.05 .05 0.05 0.05
Content of fat compositicon for cream 35 30 25 i0
Fat A / {(fat A + lauric-type fat) 0.3 0.3 0.2 6.5
Trans-unsaturated fatty acid content <1% <1% <1% <1%
Aqueous phase
Water 59.79 59.79 59.79 59.79
Defatted milk powder 4.5 4.5 1.5 4.5
Sucrose fatty acid ester (HLB 5) 0.22 0.22 0.22 0.22
Baking soda .02 0.02 0.02 0.02
Sodium citrate - - - -
Sodium metaphosphate 6.15 0.15 0.15 0.15
Xanthan gum 0.01 0.01 0.01 0.01
Guar gum 0.01 G.01 0.01 0.01
Whipped cream
0il content 35.3 35.3 35.3 35.3
Non-fat milk solids content 4.5 4.5 4.5 4.5
Total solids content 40.2 40.2 40.2 40,2
Viscosity {(cP) 200 200 200 240
“Bote” time (min:seq) 25: 00 25:00 25:00 25:00
Whipping time {(min:sec) 3:00 3:25 3:35 3:00
Overrun (%) 95 110 105 95
1 day at 5 °C
ention 4 3 3 3
paration 5 o 5 5
After 1 day at 20 °C
Shape retention 2 3 3 3
Water separation 2 3 3 3
Meltabiliity in the mouth 5 4 4 4
Milk taste 2 4 4 S
Texture 1 3 3 3

Example 13




10

15

20

25

0.2 0.9 0.7 Trans-unsaturated fatty acid content <1%
3% <1% <1% Agqueous phase Water 54.8 49.85 48. 89
48. 89 Defatted m Ik powder 4.5 4.5 5.5 5.5 Sucrose
fatty acid ester(HLB 5) 0.22 0.22 0.22 0.22 Baking
soda 0.02 0.02 0.02 0.02 Sod¢Umcitrate - - 0.12 0.12
Sodi um net aphosphate 0. 15

To 10 parts of ester-exchanged Fat A-1, 15 parts of
palm kernel oil and 15 parts of hardened palm kernel oil
(melting point 34 °C) are added and mixed 0.25 part of
lecithin and 0.05 part of glyceryl fatty acid ester, and
the mixture is melted to give an c¢il phase. Separately, an
agueous phase 1s prepared by dissolving 4.5 parts of
defatted milk powder, 0.22 part of sucrcse fatty acid ester
(HLB 5), 0.02 part of baking soda, 0.15 part of sodium
metaphosphate, 0.005 part of xanthan gum, and 0.005 part of
guar gum into 54.80 parts of water. After the
abovementioned o©il phase and agqueous phase were pre-
emulsified by stirring with a Homomixer at 70 °C for 15
minutes, a sterilization treatment was carried cut by the
direct heating method at 144 °C for 4 seconds using an
ultrahigh temperature sterilization apparatus (manufactured
by Iwai Kikai Kcgyo Co., Ltd.), after which homogenization
was effected at a homogenizaticn pressure of 30 kg/cmz,
followed by immediate cooling to 5 °C. After cooling, this
was aged for 24 hours to give a whipped cream. When this
whipped cream was evaluated according te the abovementioned
methods, emulsion stability was good, and workability,
Foamability and external appearance during whipping were
excellent. Tt had good meltability in the mouth and milk
taste, but the texture was not close to that of milk fat,

while sating.



10

15

20

0.15 - - Manthan gum 0. 005 0.005 - - Guar gum 0. 005

0. 005 - - Wi pped cream Gl content 40.3 45.3 45.3
45.3 Non-fat mlk solids content 4.5 4.5 5.4 5.4 Tot al
solids content 45.2 50.2 51.1 51.1 Viscosity(cP) 230
230 420 405 "Bote"tinme(nin:sed) 4:00

Example 14

To 10 parts of ester-exchanged Fat A-1, 10 parts of
palm kernel o0il, 10 parts of hardened palm kernel oil
(melting point 36 °C) and 10 parts of butter oil are added
and mixed 0.25 part of lecithin and C.05 part of glyceryl
fatty acid ester, and the mixture is melted to give an oil
phase. Separately, an aqueous phase 1is ©prepared by
dissolving 4.5 parts of defatted milk powder, 0.22 part of
sucrose fatty acid ester (HLB 5), 0.02 part cof baking soda,
0.15 part of sodium metaphosphate, 0.005 part of =xanthan
gum, and 0.003 part of guar gum into 54.80 parts of water.
After the abovementioned cil phase and agueous phase were
pre-emulsified by stirring with a Homomixer at 70 °C for 15
minutes, & sterilization treatment was carried out by the
direct heating method at 144 °C for 4 seconds using an
ultrahigh temperature sterilization apparatus (manufactured
by Iwai Kikai Kogyo Co., Ltd.), after which homogenizaticn
was effected at a homogenization pressure of 30 kg/cm?,
followed by immediate cooling to 5 “C. After cooling, this
was aged for 24 hours to give a whipped cream. When this
whipped cream was evaluated according to the abovementioned
methods, emulsion stability was good, and workability,
foamability and external appearance during whipping were
excellent. It had good meltability in the mouth, milk taste,

and the texture being somewhat close to that of milk fat



10

15

20

25

4:00 1:00 1:30 Wipping tinme(mn:sec) 2:30 2:40 1:35
3:05 Overrun(% 95 100 90 98 Afterlday at5'47.

Shape retention 5 5 5 Water separation After 1
day at 20C Shape retenti309n 4 Wat er separation 4

while eating.
Example 15

To 5 parts of ester-exchanged Fat A-1, 10 parts of
hardened palm kernel oil (melting point 34 °C), 10 parts of
hardened palm kernel oil (melting point 38 °C) and 15 parts
of butter ©il are added and mixed 0.25 part of lecithin and
0.05 part of glyceryl fatty acid ester, and the mixture is
melted to give an oil phase. Separately, an agueous phase
is prepared by dissolving 4.5 parts of defatted milk powder,
0.22 part of sucrose fatty acid ester (HLB 5), 0.02 part of
baking soda, 0.15 part of sodium metaphosphate, 0.005 part
of xanthan gum, and 0.005 part of guar gum into 54.8 parts
of water. After the abovementioned oil phase and agueous
phase were pre-cmulsified by stirring with a Homomixer at
70 °C for 15 minutes, a sterilization treatment was carried
out by the direct heating method at 144 °C for 4 seconds
uaing an ultrahigh temperature sterilization apparatus
(manufactured by Iwai Kikali Kegyo Co., Ltd.}, after which
homogenization was effected at a homogenization pressure of
30 kg/em®, followed by immediate cooling to & °C. After
cooling, this was aged for 24 hours to give a whipped cream.
When this whipped cream was evaluated according to the
abovementioned methods, emulsion stability was good, and
workability, foamability and external appearance during

whipping were excellent. It had good meltability in the



10

15

20

25

555 Mltability in the nouth 4 3 3 3 Mik taste 5 3
55 Texture 31 2. 2 48 To 30 parts of
est er-exchanged Fat A-2 and 15 parts of pal m kerne
oil are added and m xed 0.25 part of lecithin, and the
mxture is nelted to give am@il phase. Separately, an
aqueous phase is prepared by dissolving 4.5 parts of 5
defatted m |k powder, 0.22 part of sucrose fatty acid
ester (HLB 5), 0.02 part of baking soda and 0.12 part
m%?tgodﬁﬁﬁﬁ@ﬁﬁﬁat%t¥%?% #3149 patter wa WarEr . t?ﬁtéFXFHéf’ being
abovenenti oned oil phase and_aqueous phase were
Cb?%@ehﬂl§h$?eﬂfbylé§ ERtnyhaileh ©& "d%oni xer at 70 C
for 15 mnutes, a sterilization 10 treatnent was
B¢drpiedibut by the direct heating nethod at 144 C for
4 seconds using an ultrahigh tenperature sterilization
appafat ¥s Yaahuf &dt upebebyskahpnKiEkaiFakogPoleco. 10 parts of
Ltd.), after which honopgenization was effected at a
P%bmngewﬁﬁakiGﬁJpre§Super@ﬁ 30fkghengenedl | ookl byernel oil
i mredi ate 15 coollng to 5 C After cooling, this was
(gl fiorpednhodBs "o ginve A vibw ppedoér battevhen 1t lsirgee added
whi pped cream was eval uated according to the
aadowveredt i0o@éd meetthods, lemulbiion sstchb? | 9% ypaas gdodjlyceryl
and workability, foamability and external appearance
fgury ngciii ppkag, weanel extcelrtienturd tibade20gdotio give an oil
meltability in the nmouth, strong mlk taste, and the
phex¢ ur eshenmgrellgse tan t hatiuebuni | lpHaate whit e eatpaged by
Exanpl e 22 To 10 parts of ester-exchanged
dfatoAving 10. papustefl graldafkerinel .moik, pdbdpart9.0L part of
har dened pal m kernel oil 25(nmelting point 36 C) and 10
spardse of abuf t 6191 ksaee addeds49 andompsed @R2%zpdndg soda,
of lecithin, and the mxture is nelted to give an oi
0 phas ar%eﬂﬁﬂ'aESB)iumaﬁneiﬁﬁéﬁ%’épM@@e bsopseped BY xanthan
dlss§IV|ng 4.5 parts of defatted mlk pO\/\dg?ir 0. 22
gdf taph sueonese f.at tyr aghdrester i 52,8002t pakts Qfater.
5 baklng soda and 0. 15 part of sodlun1netapﬁosphate

A&@@Stﬁ@rtdb%fvew;m%h@gy%lﬁnghgsgotiarp;aréq@éo@yabhg@.@ were
into 49.85 parts of water er the abovenenti ohed

piddlePhaser 804 89UEPUS-PRGSH; MR 8 PLe-RITYS fa'*red’Ob)pC for 15
stirring wth a Honom xer at 70 C for 15 m nutes,

m:?r‘i@iéé'zét i:0R 10 tg@%@ﬂh@@emg@ﬁw% Qut - B h@ut by the

direct heating nethod at 144 C tor 4 seconds using an

quldLahigh el %é"f%ﬁ %tﬁrh'z;'ziza*d‘o o%ppf %tel&%nd oising an
?nanufacture t er
uz}é@:ﬂé@g‘ﬁgﬁ %QQ%E%‘E;QQ @’@%o Fggggggi}altaﬁ%e%%n%%en(gé%tuli%%Lured

;ﬁ%é“%ﬁ%? Qo%t ols COOL‘J:(E]?T{ ﬁgﬁeﬁ%hﬁ Ippeg)q%%lzatlon

to give aWhi pped crea

S val at ed_accor to.t bov |oned qret.ho
V”%%ulzlonqéfgblglty &as &88&42% § ?y, B dkg/cm’
mabiljty. anq ext ernal .appearance. ur . [ n
j%ﬁgﬁe Vekcal | R 1?Eﬁaﬁmiﬁ*rp %helfab|r| gan %Bljggfhth10
and_m | k tast th texture ma . ot | ose to
"Bt RPPR LAY %e;\ih FSué’étu Jéf(%nﬁ cream. T@E% Ehis
}Earts of ester- exchan ed Fat A ) &ﬁ g
diffe! Of F77 167 par 81 Bf - ﬁ8r88ﬁ86<ﬁ89n1?e §|?8FW@m@”110”@
25( Itlng oint 36 C d 15 arts of butte 0|I .
e l%%rtQE%b} FY hifS arftPThe i fkgallityf
nelted to give an o hase. Separ at el an a ueous
ﬁﬂﬁﬁﬁ%%étbréﬁ%eﬂxbﬁfag%saﬁﬁ W paPEdDEr ety vere
m |k powder, 0.22 part of sucrose fatty acid ester
(HLB 5), 0.02 part of baking soda 5 and 0. 15 part of
sodi um et aphosphate, 0.005 part of xanthan gum and
0. 005 part of guar guminto 49.85 parts of water.
After the abovenentioned oil phase and aqueous phase
were pre-enulsified by stirring wwth a Hononmi xer at 70
00 for 15 mnutes, a sterilization treatnment was



an ul trahigh tenperature sterilization apparatus
(manufactured by Iwai K kai Kogyo Co., Ltd.), after
whi ch honobgeni zati on was effected at a honbgeni zati on
pressure of 30 kg/cnR, followed by i medi ate cooling
to 5 C After 15 cooling, thils was aged for 24 hours
to give a whi pped cream When this whi pped cream was
eval uated according to the abovenentioned nethods
enmu| si on stablllty was good, and workabi
e¥?ﬁ&%&ﬁ¢1t§ an@a%xﬁefﬁblmﬁﬁﬁeﬁﬁéhéé dU?lﬁ&emHP%bF%g strong
were excellent. It had good neltability in th
mHhotd He € ni $1KC t Bae eteé‘ﬁar?heeeesat GresBeitAg t@eﬁwﬁa@llk fat
close to that of mlk fat while eating. Exanple 24
Withl s $8FtsY of ester-exchanged Eat A-1, 5 parts of palm
kernel oil, 15 parts of hardened paln1kernel oi
(el Thangf 25p6l AE 1 885 08):Jand A0 it oFf bt ¢ 8P of| 14r &0 16
added and m xed 51 0.25 part of lecithin, and the
Wt smrend siped t & Tabyevé-an oil phase. Separately, an
aqueous phase is prepared by dissolving 4.5 parts of
defatted m |k powder, 0.22 part of sucrose fatty acid
ester (HLB 5), 0.02 part of baking soda 5 and 0. 15
part of sodi um nmetaphosphate, 0.005 part of xanthan
gum and 0. 005 part of guar guminto 49.85 parts of
water. After the abovenentioned oil phase and aqueous
phase were pre-enulsified by stirring with a Honmom xer
at 70 Cfor 15 mnutes, a sterilization treatnment was
carried out 10by the direct heating nethod at 144 C
for 4 seconds using an ultrahigh tenperature
sterilization apparatus (manufactured by Iwai Kika
Kogyo Co., Ltd.), after which honogeni zati on was
ef fected at a honobgeni zati on pressure of 30 kg/cng,
foll owed by imrediate cooling to 5 C. After 15
cooling, this was aged for 24 hours to give a whi pped
cream Wen this whi pped cream was eval uated accordi ng
to the abovenenti oned net hods, emulsion stability was
good, and workability, foamability and externa
appear ance during whi pping were excellent. It had good
meltability in the 2. Onouth, somewhat strong mlKk
taste, and the texture being close to that of mlk fat
whil e eating. The formul ati ons and eval uati ons
of Exanples 21 to 24 were summari zed in Table 6. 52
[ Tabl e 6] Exanple 21 Exanple 22 Exanple 23 Exanple 24
G| phase Est er - exchangedf at A-1from apal m
type fat and a lauric-type fat -



10 10 5 Ester-exchangedfat A-2fromapal m type fat and a

lauric-type fat 30 _ _ _ Palmkernel oil 15 10 10 5
Har dened pal m kerneloil (m p.34C) - - - - Hardened palm
kernel oil(mp.36CC) - 15 10 15 Hardened pal m ker nel
oil(mp.38C) - - - - Coconutédil - - - -
Har denedsoybeanandpal nm xedoil (mp. 310 =
[Table 4]

Example Example Example Example

13 14 15 16

0il phase
Ester-exchanged fat A-1 from a palm- 10 10 5 5
type fat and a lauric-type fat )
Ester-exchanged fat A-2 from a palm- _ _ _ .
type fat and a lauric-type fat
Palm kernel oil i5 10 — 10
Hardened palm kernel oil (m.p. 34 °C) 15 — 10 —
Hardened palm kernel oil (m.p. 36 °C) — 10 - —
Hardened palm kernel oll {(m.p. 38 °C) — - 10 5
Coconut oil — — —
Hardened soybean and palm mixed oil N _ _ _
{m.p. 31 °C)
Hardened rapeseed and palm mixed oil . _ _ _
{m.p. 31 °Cy
Butter oil - 10 15 20
Lecithin 0.25 0.25 0.25 0.25
Glyceryl fatty acid ester 0.05 0.05 0.05 0.05
Content of fat composition for cream 40 30 25 20
Fat A / (fat A + lauric-type fal) 0.3 0.3 0.2 0.3
Trans-unsaturated fatty acid content 2% 2% 2% <1%
Aquecus phase
Water 54,8 54.8 54.8 54.8
Defatted milk powder 4.5 4.5 4.5 4.5
Sucrose fatty acid ester (HLB &) 0.22 0.22 0.22 0.22
Baking soda 0.02 0.02 0.0z 0.02
Sodium citrate - - - -
Sodium metaphosphate 6.15 0.15 0.15 0.15
Xanthan gum 0.005% 0.005 0.005 0.005
Guar gunm 0.005 G.005 0.005 0.005
Whipped cream
0il content 40.3 40.3 40.3 40.3
Non-fat milk solids content 4.5 4.5 4.5 4.5
Total solids content 45.2 45.2 45.2 45,2
Viscosity (cP) 270 30% 250 210
"Bote” time (min:sec) 25:00 4:30 4:30 4:30
Whipping time (min:sec) 2:20 2:05 2125 2:40
Overrun (%) 1060 a0 100 105
After 1 day at 5 °C
Shape retentlon 5 5 5 5
Water separaltion o 5 5 5
After 1 day at 20 °C
Shape retention 4 4 4 4
Water separation 4 4 4 1
Meltability in the mouth 3 3 3 4
Milk taste 3 2 1 5
Texture 1 2 3 3

Example 17




Har denedr apeseed and pal mm xed oil (mp.31C _
Butter oil - 10 15 20 Lecithin 0.25 0.25 0.25 0.25

A yceryl fatty acid ester - - - - Content of fat
conposition for cream45 35 30 25 Fat A /(fat A +
lauric-type fat) 0.7 0.3 Tans-unsaturated fatty
acid content 2% 2% Aqueous phase

To 5 parts of ester-exchanged Fat A-1, 5 parts of
hardened palm kernel oil {melting point 38 °C) and 30 parts
of butter oil are added and mixed 0.25 part of lecithin and
0.05 part of glyceryl fatty acid ester, and thg mixture is
melted to give an oil phase. Separately, an aqueous phase
is prepared by dissolving 4.5 parts cof defatted milk powder,
0.22 part of sucrose fatty acid ester (HLB 5), 0.02 part of
baking soda, 0.15 part of sodium metaphosphate, 0.C005 part
of xanthan gum, and 0.005 part of guar gum into 54.8 parts
of water. After the abovementioned oil phase and aqueous
phase were pre-emulsified by stirring with a Homomixer at
70 °C for 15 minutes, a sterilization treatment was carried
out by the direct heating method at 144 °C for 4 seconds
using an ultrahigh temperature sterilization apparatus
{manufactured by Iwal Kikai Kogyc Co., Ltd.}, after which
homogenization was effected at a homogenization pressure of
30 kg/cm?, followed by immediate cooling to 5 °C. After
cooling, this was aged for 24 hours to give a whipped cream.
When this whipped cream was evaluated according to the
abovementioned methods, emulsion stabillty was good, and
workability, foamability and external appearance during
whipping were excellent. Tt had good meltability in the
mouth, strong milk taste, and the texture being close to
that of milk fat while eating.

Example 18



10

15

20

23

Water 48.89 49.85 49.85 49.85 Defatted m |k powder 5.5
4.5 4.5 4.5 Sucrosefatty acid ester(FILE 5) 0.22 0.22
0.22 0.22 Baking soda 0.02 0.02 0.02 0.02 Sodi um
citrate 0.12 - - - Sodi um net aphosphate - 0.15 0. 15

0. 15 Xant han gum _ 0.005 0. 005 0.005 Guar gum - 0.005
0. 005

To 10 parts of ester-exchanged Fat A-1, 15 parts of
palm kernel oil and 20 parts of hardened palm kernel oil
(melting point 34 °C) are added and mixed 0.25 part of
lecithin, and the mixture is melted to give an o©il phase.
Separately, an aqueous phase is prepared by dissolving 4.5
parts of defatted milk powder, 0.22 part of sucrose fatty
acid ester (HLB 5), 0.02 part of baking soda, 0.15 part of
sodium metaphosphate, 0.005 part of xanthan gum, and 0.005
part of guar gum into 49.85 parts of water. After the
abovementioned o0il phase and agueous phase were pre-
emulsified by stirring with a Homomixer at 70 °C for 15
minutes, a sterilization treatment was carried out by the
direct heating method at 144 °C for 4 seconds using an
ultrahigh temperature sterilization apparatus (manufactured
by Iwai Kikai Kogyo Co., Ltd.), after which homogenization
was effected at a homogenization pressure of 30 kg/cmz,
followed by immediate cooling to 5 °C. After cooling, this
was aged for 24 hours to give a whipped cream. When this
whipped cream was evaluated according to the abovementioned
methods, emulsion stability was good, and workability,
foamability and external appearance during whipping were
excellent. It had good meltability in the mouth and milk
taste, but the texture was not close Lo that of milk fart,
while eating.

Example 19



10

15

20

25

0. 005 Whi pped cream Q1 content 45.3 45.3 45.3
45.3 Non-fat mlk solids content 5.4 4.5 4.5 4.5 Tot al
solids content 51.1 50.2 50.2 50.2 Viscosity(cP) 350
250 200 180 "Bote"time(m n:sec) 1:20 4:30 4:30 4:00
VWi ppi ngti me(min:sec) 3:15 2420 3:00 3:20 Overrun(%
90 110 105

To 40 parts of ester-exchanged Fat A~1 and 5 parts of
palm kernel oil are added and mixed 0.25 part cf lecithin,
and the mixture is melted to give an o0il phase. Separately,
an agueous phase 1s prepared by dissclving 5.5 parts of
defatted milk powder, 0.2Z part of sucrose fatty acid ester
(HLB 5), 0.02 part of baking soda and 0.12 part of sodium
citrate into 48.89 parts water. After the abovementioned
oil phase and agueous phase were pre-emulsified by stirring
with a Homomixer at 70 °C for 15 minutes, a sterilization
treatment was carried out by the direct heating method at
144 °C for 4 seconds wusing an ultrahigh temperature
sterilization apparatus (manufactured by Iwai Kikal Xogyo
Co., Ltd.), after which homogenization was effected at a
homogenization pressure of 30 kg/cm?, followed by immediate
cooling to 5 °C. After cooling, this was aged for 24 hours
to give a whipped c¢ream. When this whipped cream was
evaluated according to the abovementioned methods, emulsion
stability was good, and workability, foamabhility and
external appearance during whipping were excellent. It had
good meltability in the mouth, strong milk taste, and the
texture being somewhat clese to that of milk fat while
eating.

Example 20
To 30 parts of ester-exchanged Fat A-1 and 15 parts of

palm kernel oil are added and mixed 0.25 part of lecithin,



10

15

20

110 Afterl day at 5C Shape retention 5 Wat er
separatio Afterl day at 20C Shape retention 5
5 Water separation 5 4 4 4 Meltability in the nouth

3334 MIk tasten 3 3
46

and the mixture is melted to give an oil phase. Separately,
an aguecus phase 1s prepared by disscolving 5.5 parts of
defatted milk powder, 0.22 part of sucrose fatty acid ester
(HLB 5), 0.02 part of baking soda and 0.12 part of scdium
citrate into 48.89 parts of water. After the abovementioned
0il phase and agueocus phase were pre-—emulsified by stirring
with a Homomixer at 70 °C for 15 minutes, a sterilization
treatment was carried out by the direct heating method at
144 °C for 4 seconds using an ultrahigh temperature
sterilization apparatus {(manufactured by Iwai Kikai Kogyo
Co., Ltd.), after which homogenization was effected at a
hemogenization pressure of 30 kg/cm®, followed by immediate
cooling to 5 °C. After cooling, this was aged for 24 hours
to give a whipped c¢ream. When this whipped cream was
evaluated according to the abovementioned methods, emulsion
stability was good, and workability, foamability and
external appearance during whipping were excellent. It had
good meltability in the mouth, strong milk taste, and the
texture being somewhat close to that of milk fat while
eating.

The formulations and evaluations of Examples 17 to 20

were summarized in Table 5.



1 Texture 3 1 53 To 5 parts of
ester-exchanged Fat A-1, 10 parts of hardened pal m
kernel oil (nmelting point 38 C) and 30 parts of butter
oil are added and m xed 0.25 part of lecithin, and the
mxture is nelted to give antoil phase. Separately, 5
an aqueous phase is prepared by dissolving 4.5 parts
of defatted m |k powder, 0.22 part of sucrose fatty
acid ester (HLB 5), 0.02 part of baking soda, 0.15
['babteof] sodi um et aphosphate, 0.005 part of xanthan

gum T and 07005 part Tof Tguar TgumjTetipi AP e85 iparit S0t T mranpie
water. After the 10 abovenenti gned?oi| pltase and 20

Sadummgs phase were pre-emulsified by stirring with a
Eremoimickleanoat 796 @ flofre% drinidtes, a steridd zdti ep 30
¥ tPeatifrefit? Rasi'Carriey out the direct heatijng nethod
tﬁie‘iﬂf }Ca 8?1 ﬁa%g%gn&§°r&s?déL5n ul t+ ahj gh-t enper-at ufe —
Péﬁerklelrl ;laoliqn dpparat us® ( manuf agt ured L5 by 11 wai .
i kali d%%% 6,Co. . Lid. (}n, af tec. )vvh ch’ hormg? ni zation ywas
te cetde tker'ﬁeqrr%*e z ati Qn.pressure 0 Kg/ cng,
11 o By T dl% e Tebol] -ng, to 5C. After doolT ng
:gg }ggéﬁf 4 ‘fiotr % o 'gilve "a whi pped |cr éam -
cWi J5 whi pped cream was ey Iuat"'ed accordijng To the™

{( b V@ﬁe V'5178d 290 Phet hotE” émul|si en st abi itly was -

HQPQQTodaQQip Vg%rgaggcl ¥ heanmbility and| external
earance during whi pping wereexcellgent= It had g

)
B[rg d.ability in the nouth, strong nkfk paste, |and_the
tkexdiyre being close to that of mbk:fap whisl @ @ating. ¢ o5
c28dhe f ervmyl ationsand eval uati ons pofs Exanpl e |25 were

erl

Cof SHMIRT i et s Taher d= L Taptd 7o afpl e 2550 5
rphase (rESter-exehanged fatA- 1f nom.apal netype fate and.r
Taslaunkcatryped fratty ZcEst ermcexchangead f at A 2fr omsza <1%

Apgedanst ypoeseand a | auric-type fat |[fat _ Pal m kernel ofl
Watdar dened pal m kernel oil (mp. 34€).8-| 49.85 | 48.8% | 46.89

Defatted milk powder 4.5 4.5 5.5 5.5
Sucrose fatty acid ester [(HLB %) 0.22 0.22 0.22 0.22
Baking soda 0.02 0.02 0.02 0.02
Sodium citrate - e 0.12 0.12
Sedium metaphosphate 0.15 .15 - -

Xanthan gum G.005 0.005 - —

Guar gum 0.005 0.005 e -

Whipped cream

01l content 4G.3 45.3 45.3 15,3
Non-fat milk solids content 4.5 4.5 5.4 5.4
Total soliids content 45.2 50.2 51.1 51.1
Viscosity (cP) 230 230 420 405
“Bote’ time (min:sec) 4100 4:00 1:00 1:30
Whipping time (min:sec) 2:30 2:490 1:35 3:05
Cverrun {%) g5 160 80 98
After 1 day at 5 °C

Shape retention o 5 5 5

[

Water separation 5
After 1 day at 20 °C

Shape retention 4 2 5 5
Water separation 4 5 5 5
Meltability in the mouth 4 3 3 3
Milk taste 5 3 5 5
Texture 3 i 2 2

Example 21



10

15

20

5

Har dened pal m kernel oil(m p.36C) - Hardened pal m
kernel oil(mp.38C 10 Coconut oil -

Har denedsoybeanandpal mm xedoil (mo. _ 31C)

Har denedr apeseedandpal nm xedoi | (m p. _ 310 Butter
oil 30 Lecithin 0.25 dycettyl fatty acid ester -
Content of fat conposition for cream 15 Fat A /(fat A
+ lauric-type fat) 0.3 Trans-unsaturated fatty acid

content <1% Aqueous phase Wat er
To 30 parts of ester-exchanged Fat A~2Z and 15 parts of

palm kernel cil are added and mixed 0.25 part of lecithin,
and the mixture is melted to give an oil phase. Separately,
an agueous phase 1s prepared by dissclving 4.5 parts of
defatted milk powder, 0.22 part of sucrose fatty acid ester
(HLB 5), 0.02 part of baking soda and 0.12 part of sodium
citrate into 48.89 parts water. After the abovementioned
0il phase and agueous phase were pre-emulsified by stirring
with a Homomixer at 70 °C for 15 minutes, a sterilization
treatment was carried out by the direct heating method at
144 °C for 4 seconds using an ultrahigh temperature
sterilization apparatus {manufactured by Iwai Kikai Kogyo
Co., Ltd.), after which homogenization was effected at a
homogenization pressure of 30 kg/cm®, followed by immediate
cooling to 5 °C. After cooling, this was aged for 24 hours
te give & whipped c¢ream. When this whipped cream was
evaluated according toc the abovementioned methods, emulsion
stability was good, and workability, foamability and
external appearance during whipping were excellent. It had
goecd meltability in the moeouth, strong milk taste, and the
texture being close to that of milk fat while eating.
Example 22

To 10 parts of ester-exchanged Fat A-1, 10 parts of
palm kernel oil, 10 parts of hardened palm kernel oil

(melting point 36 °C) and 10 parts of butter oil are added



10

20

49. 85 Defatted m |k powder 4.5 Sucrose fatty acid
ester(HLB 5) 0.22 Baking soda 0.02 Sodiumcitrate -
Sodi um net aphosphate 0.15 Xant han gum 0.005 Guar gum
0. 005 Whipped cream Q1 content 45.3 Non-fat mlk
solids content 4.5 Total sol#8s content 50.2
Viscosity(cP) 220 "Bete"tine(mm sec)

and mixed 0.25 part of lecithin, and the mixture is melted
te give an o©il phase. Separately, an aqueous phase is
prepared by dissolving 4.5 parts of defatted milk powder,
0.22 part of sucrose fatty acid ester (HLB 5), 0.02 part of
baking soda and 0.153 part of sodium metaphosphate, 0.005
part of xanthan gum, and 0.005 part of guar gum into 42.85
parts of water. After the abovementioned oil phase and
aguecus phase were pre-emulsified by stirring with a
Homomixer at 70 °C for 1% minutes, a sterilization
Lreatment was carried out by the direct heating method at
144 °C for 4 seconds using an ultrahigh temperature
sterilization apparatus {manufactured by Iwal Kikai Kogyo
Co., Ltd.}, after which homogenization was effected at a
homogenization pressure of 30 kg/cmz, followed by immediate
coeling to 5 °C. After cooling, this was aged for 24 hours
to give a whipped cream. When this whipped cream was
evaluated according to the abovementicned methods, emulsion
stability was good, and workability, foamability and
external appearance during whipping were excellent. It had
good meltakility in the mouth and milk taste, but the
texture was not close to that of milk fat, while zalting.
Example 23

To 10 parts of ester-exchanged Fat A-1, 10 parts of
palm kernel oil, 10 parts of hardened palm kernel oil

(melting point 36 °C) and 15 parts of butter oil are added
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15

20

25

3: 00 Wi ppingtinme(mn:sec) 3:05 Overrun(% 100
Afterlday at5c Shape retention Wat er separation
After 1day at 20e0 Shape retention 5 Waterseparation
4 Meltability in the mourh 4 MIk taste 5 Texture 3
55 Conparative Exanple 1 50 To 8 parts of
ester-exchanged Fat A-1 and 4 parts of hardened pal m
kernel oil (nmelting point 38 C) are added and m xed
0 25 part of lecithin and 0,16 part of (gl Sfatty
Oadbdoest et ARG ERATMi 2Pr 60Fs HRIER g é\@ﬁg% s 92ve an
phase. Separately, an aqueous phase is prepared b
odi sy SEBAFATED Yof @Bf ATERF W | RFoWRler 5 oPli%Pared by
part of sucrose fatty acid ester (HLB 5), 0.02 part of
dbaRPhHLI8BdA, SOPES bFaral ote Sodi ¥ %%5pﬁ@§6ﬁéte0 .@2g part of
part of xanthan gum .
sucrose fatty acid ester (HLB 5), 0.02 part of baking soda

and 0.15 part of sodium metaphosphate, 0.005 part of
xanthan gum, and 0.005 part of guar gum into 49.85 parts of
water. After the abovementicned oil phase and aqueous phase
were pre-emulsified by stirring with a Homomixer at 70 °C
for 15 minutes, & sterilization treatment was carried out
by the direct heating mefhod at 144 °C for 4 seconds using
an ultrahigh temperature sterilization apparatus
(manufactured by Iwai Kikai Kogyo Co., Ltd.), after which
homogenization was effected at a homogenization pressure of
30 kg/cm?, followed by immediate cooling to 5 °C. After
cooling, this was aged for 24 hours to give a whipped cream.
When this whipped c¢ream was evaluated according to the
abovementioned methods, emulsion stability was good, and
workability, foamability and external appearance during
whipping were excellent. It had good meltability in the
mouth, milk taste, and the texture being somewhat close to
that of milk fat while eating.
Example 24

To 5 parts of ester—exchanged Fat A-1, 5 parts of paim
kernel o©il, 15 parts of hardened palm kernel oil (melting

point 36 °C} and 20 parts of butter oil are added and mixed
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15

20

10 and 0.2 part of guar guminto 82.4 parts of water.
After the abovenentioned oil phase and aqueous phase
were pre-enulsified by stirring wwth a Honom xer at 70
00 for 15 mnutes, a sterilization treatnment was
carried out by the direct héating nethod at 144 C for
4 seconds using an 15 ul trahigh tenperature
sterilization apparatus (manuf actured by Iwai Kika
Kogyo Co., d.), after which honpbgeni zati on was
Oefgeza%@a @t he%%g@m%afi. BH@pF‘é§§HF§ of 36§ give an
followed by immedi ate cooling to 5 C. After cooling,
othi PhREe -ag8EPPERT2AVhoURE tTIYNES a WiSSped Scrivapwared Dy
When this 20 whi pped cream was eval uated according to
dinechpbventnti saed smetthetes, a eifift sTohk shabderty dwag part of
good, but it could not be whipped. Conparative Exanple
sgcrose fatty acTg 2otgartiSligt ‘est ef - @k chanfedfFapkAnp scda
and 5 parts of 25hardened pal mkernel oil (nelting
apdi i - B8 Qaunr e GlddewdiBsn ank: et 01a25: part. @5 part of
lecithin and 0.15 part of glyceryl fatty acid ester,
xzmdhahegwixtane PsOfel padtt ofgoveraguoi Linpleagd.. 85 parts of
Separately, an aqueous phase is prepared by dissol ving
wdtpar tAdDfedeflatt edomehknpowder, c@122hpaet aofd B ewcnesehase
fatty acid ester (HLB 5), 0.02 part of baking soda,
w@rd Sppartmof ssdadiedminetapphosjphat eitb. b parorof xxanthafn 0 °C
gum and 0.1 part of guar guminto 73.01 parts of
fomat e6. mAftere,hea aboverenthaned aidezihase ands agueausd out
phase were pre-enulsified by stirring with a Honom xer
batt 8 €itertlbelBimignweas,od Bt erdd i zat Fon tr eaimemts using
was carried out by the direct heating nethod at 144 C
a Or  4;18060008) US| Rgerafe t duadhi gh drerperiatain apparatus
sterilization apparatus (manufactured by Iwai Kika

(KOPYPa L0ure bt By) ,Trafit exi i CRoBOBDERNI zati ®N) Wasfter which
effected at a Konogenlzatlon pressure of 30 kg/cnﬂ 15

hdbdoneds byoh Medi akecc00hi BY LOnBrGgefit-al iCROIJ MG sure of
this was aged for 24 hours to give a whi pped cream

3dowever,” oid, Sepalat Lon el ede afden iddi Ngs 5 °c. aAfter
Conpar ati ve Exanple 3 To 20 parts of ester-exchanged

Cc!):@inﬁgl ands wQQrE{% Qf £20 bardened pal miker %e|wh‘1'dpedf cream.

(mel ting poi nt are added and m xed 0. 25 part

wik&CT thiin. and; %glﬁl péfé% afdf \mge!s)/c%@é'lua%tetdy QEE@r@%Sr 'to the

and the m xtu is nelted to give an oil phase.

abﬁ%P@rﬁé‘ﬁ@l%{ o8N n%%‘%iocﬂss p\%@%‘?ﬁm nprseP%PPu?yz 12350 8589 and

part de atte art o sucr

AR P Ll SRR D xaca% =0
wf\%g% 1n<5]d er]i p QEogiegHar gLumnl Q{t o?c§c§ Oloq%rg)s Ll'L 1r1 the

Afer overrent’i one phase "an aqu
ase were enuls fled y stirrin .
niépﬂfo é?P&WQf le %?%flz |oanrea? fe belnq
mas carr ed ou hea ng nethod at 144 C
O’(4 %etdﬁds ﬂsW¥§£ ﬁdulﬁféalgﬁd “diFer at ur e

sterjliz t|on appar atus (nmanufactured b
Rooys o ERRa oL Sart & OnOYehi Tt FOAMRAES 21 to 24
effected at a _honoge zatlon pressure of 30 kg/cn2, 10
Wq??IbV%ﬁaBVZiﬁnéalgﬁg €oBling to 5 C. After cooling,
this was aged for 24 hours to give a whi pped cream
When this whi pped cream was eval uated according to the
abovenenti oned net hods, the viscosity was high, "bote"
time was short, and workability during whippi ng was
poor as it readily becane 15stiff. During eating,
there was a powdery and poor neltability in the nouth,
but the mlk taste was strong. The texture was
sonewhat close to that of mlk fat. Conparative
Exanple 4 To 20 parts of palmkernel oil and 10 parts
of 20 hardened pal m kernel oil (nelting point 38 C
are added and m xed 0.25 part of lecithin and 0.15



Exanple 2 Conpara tire Exanple 3 Conpara tire Exanple

4 G| phase

type fat and a lic-type fat 8 20 20 -
Est er - exchangedf at A- 2f romapal m type fat and a

Est er - exchangedf aA- 1f romapal m

lauric-type fat - - - _ Palkernel oil - - - 20
Har dened pal m kernel oil(mp.34C - - -
[Tabhle 6]
Example Example Example Example
21 22 23 24
01l phase
Ester-exchanged fat A-1 from a palm-
i , - 10 10 5
type fat and a lauric-type fat
Ester-exchanged fat A-2 from a palm- 20 - _ .
type fat and a lauric-type fat N
Palm kernel oil 15 10 10 5
Hardened palm kernel oil (m.p. 34 °C) — — - —
Hardened palm kernel oil (m.p. 36 °C) - 15 10 15
Hardened palm kernel oil {m.p. 38 °C) — - - —
Coconut oil - - — —
Hardened soybean and palm mixed oil _ . _
(m.p. 31 °C) N
Hardened rapeseed and palm mixed oill _ _ _ n
{m.p. 31 °C)
Butter oil - 10 15 20
Lecithin 0.25 0.25 0.25 0.25
Glyceryl fatty aclid ester - — - —_
Content of fat composition for cream 45 35 30 25
Fat A / (fat A + lauric-type fat) 0.7 0.3 0.3 0.2
Trans-unsaturated fatty acid content 2% 2% 2% 3%
Aqueocus phase
Water 48.89 49,85 49,85 49.85
Defatted milk powder 5.5 4.5 4.5 4.5
Sucrose fatty acid ester (HLB 5) 0.22 0.22 0.22 0.22
Baking soda 0.02 0.02 0.02 0.02
Sodium citrate 0.12
Sodium metaphosphate - 0.15 0.1% 0.15
Xanthan gum — 0.005 0.005 0.005
Guar gum — 0.005 0.005 0.005
Whipped cream
01l content 45,3 45.3 45.3 45.3
Non-fat milk scolids content 5.4 4.5 4.5 4.5
Total solids content 51.1 50.2 50.2 50.2
Viscosity [cP) 350 250 200 180
“"Bote” time (min:sec) 1:20 4:30 4:30 4:00
Whipping time (nin:sec) 3:15 2:30 3:00 3:720
Overrun (%) 90 110 105 110
After 1 day at 5 °C
Shape retention 5 5 5 5
Water separation 5 5 5 5
Afrer 1 day at 20 °C
Shape retention 5 5 5 5
Water separation 5 4 4 4
Meltability in the mouth 3 3 3 4
Mxlk taste 5 3 3 il
Tenture 3 1 2 3

Example 25
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- Hardened pal m kernel oil(mp.36C) - - - - Hardened
pal m kernel oil(mp.38C) 4 5 5 10 Coconut oil - - - -
Har denedsoybeanandpal mm xedoil (mp.31C) pp _._ _
Har denedr apeseedand pal m m xedoil (mp.310 _ . _
Butter oil - - - - Lecithini 25 0.25 0.25 0.25

A ycerylfatty acid ester 0.16

To 5 parts of ester-exchanged Fat A~1l, 10 parts of
hardened palm kernel oil {(melting point 38 °C) and 30 parts
of butter o0il are added and mixed 0.25 part of lecithin,
and the mixture is melted to give an oil phase. Separately,
an aqueous phase 1s prepared by dissolving 4.5 parts of
defatted milk powder, 0.22 part of sucrose fatty aclid ester
(HLB 5), 0.02Z part of kaking scda, 0.15 part of sodium
metaphosphate, 0.005 part of xanthan gum, and 0.00% part of
guar gum into 49.85 parts of water. After the
abovementioned o1l phase and aguecus phase were pre-
emulsified by stirring with a Homomixer at 70 °C for 15
minutes, a sterilization treatment was carried out by the
direct heating method at 144 °C for 4 seconds using an
ultrahigh temperature sterilization apparatus (manufactured
by Iwai Kikai Kogyo Co., Ltd.), after which homogenization
was effected at a homogenization pressure of 30 kg/cnm?,
followed by immediate cocling to & °C., After cooling, this
was aged for 24 hours to glve a whipped c¢ream. When this
whipped cream was evaluated according to the abovementioned
methods, emulsion stability was good, and workability,
foamability and external appearance during whipping were
excellent. It had good meltability in the mouth, strong
milk taste, and the texture being clese toe that of milk fat
while eating.

The formulation and evaluations of Example 25 were



0.15 0.15 0.15 Content of fat conposition for cream 12
25 25 30 Fat A/(fat A+ lauric-type fat) 0.7 0.8 0.8
- Trans-unsaturated fatty acid content <1% <1% <1% <1%
Aqueous phase Water 82.4 73.01 58.01 64.69
Defatted milk powder 4.5 1 161 4.5 Sucrose fatty acid
ester(HLB 5) 0.12 0.22 0.22 0.22 Baking soda 0.02

summarized in Table 7.

[Table 7)

Example
25

0il phase

Ester-exchanged fat A-1 from a palm-type fat
and a lauric-type fat

Ester-exchanged fat A-2 from a palm-type fat
and a lauric-type fat

Palm kernel oil -
Hardened palm kernel oil (m.p. 34 °C) -
Hardened palm kernel oil (m.p. 36 °C) -
Hardened palm kernel il {m.p. 38 °C) 10
Coconut oil -
Hardened soybean and palm mixed oil (m.p.
31 °C)

Hardened rapeseed and palm mixed oil (m.p.
31 °C)

Butter oil 30

Lecithin 0.25
Glyceryl fatty acid ester —

Content of fat composition for cream 15
Fat A / (fat A + lauric-type fat) 0.
Trans-unsaturated fatty acid content <

Aquecus phase
Water 49.85
Defatred milk powder 4.5
Sucrose fatty acld ester (HLB 5) 0.2z
Baking soda 0.02
Sodium citrate -

Sodium metaphosphate 0.15
Xanthan gum 0.005
Guar gum 0.005

Whipped cream
0il content 45.3
Non~-fat milk solids content 4.5
Total solids content 50.2
Viscosity (oP)
“Bote” fime {(nin:sec) 3:00
Whipping time {min:sec) 3:00
Overrun (%) 100
Efter 1 day at 9% “C
Shape retenticon 3
Water separaltlion 5
After 1 day at 20 "C
Shape retention

Water s L Oon 4
Meltabi
Milk taste 5
Texture 3

v in the mouth 4
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0.02 0.02 0.02 Sodiumcitrate - - - - Sodi um

met aphosphate 0.15 0.15 0.15 0.15 Xanthan gum 0.2 0.1
0.1 0.01 Guar gum0.2 0.1 0.1 0.01 Wi pped cream

GOl content 12.4 25.4 25.4 30.4 Non-fat mlk solids
content 4.5 1.0 15.8 4.5 Tot&®l solids content 17.6

Comparative Example 1

To 8 parts of ester-exchanged Fat A-1 and 4 parts of
hardened palm kernel oil {melting point 38 °C) are added
and mixed 0.25% part of lecithin and 0.16 part of glyceryl
fatty acid ester, and the mixture is melted to give an oil
phase. Separately, an aguecus phase 1is prepared by
dissolving 4.5 parts of defatted milk powder, 0.12 part of
sucrose fatty acid ester (HLB 5), 0.02 part of baking soda,
0.15 part of sodium metaphosphate, 0.2 part of xanthan gum,
and 0.2 part of guar gum into 82.4 parts of water. After
the abovementiocned oil phase and aqueous phase were pre-
emulsified by stirring with a Homomixer at 70 °C for 15
minutes, a sterilization treatment was carried out by the
direct heating method at 144 °C for 4 seconds using an
ultrahigh temperature sterilization apparatus (manufactured
by Iwai Kikail Kogyo Co., Ltd.), after which homogenization
was effected at a homogenization pressure of 30 kg/cmz,
followed by immediate cooling to % °C. After cooling, this
was aged for 24 hours to gilve a whipped cream. When this
whipped cream was evaluated accoerding te the abovementioned
methods, emulsion stability was good, but it could not be
whipped.
Comparative Example 2

To 20 parts of ester-exchanged Fat A-1 and 5 parts of

hardened palm kernel oil (melting point 38 °C) are added
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27.0 42.0 35.3 Viscosity(cP) 40 - 500 150
"Bate"tinme(mn:sec) 5:00 "Pa" too 0:10 =11:00
Whi ppi ngti me(mm see) not whipped _ 2:10 4:00
Overrun(%9 - 90 130 After 1 day at 5C Shape
retention - Wat er separati®on

and mized 0.25 part of lecithin and 0.15 part of glyceryl
fatty acid ester, and the mixture is melted to give an oil
phase. Separately, an agueocus phase 1s prepared by
dissolving 1 part of defatted milk powder, 0.22 part of
sucrose fatty acid ester (HLB 5), 0.02 part of baking soda,
0.15 part of sodium metaphosphate, 0.1 part of xanthan gum,
and 0.1 part of guar gum intc 73.01 parts of water. After
the abovementioned oil phase and agueous phase were pre-
emulsified by stirring with a Homomixer at 70 °C for 15
minutes, a sterilization treatment was carried ocut by the
direct heating method at 144 °C for 4 seconds using an
ultrahigh temperature sterilization apparatus (manufactured
by Iwai Kikal Kogyoe Co., Ltd.}, after which homcogenization
was effected at a homogenization pressure of 30 kg/cm?,
followed by immediate cooling to 5 °C. After cooling, this
was aged for 24 hours tc give a whipped cream. However, oil
separation occurred affer aging.
Comparative Example 3

To 20 parts of ester-exchanged Fat A-1 and 5 parts of
nardened palm kernel oil {(melting point 38 °C) are added
and mixed 0.25 part of lecithin and 0.15 part of glyceryl
fatty acid ester, and the mixture is melted to give an oil
phase. Separately, an aqueous phase 1s prepared by
dissolving 16 part defatted milk powder, 0.22 part of

sucrose fatty acid ester (HLB 5), 0.02 part of baking soda,
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Afterl day at 20C Shape retentapn Wat er

separati on Meltability in the nouth MIKk taste

1 Texture 60 Conparative Exanple 5 To 10

parts of hardened pal mkernel oil (nmelting point 38 O

and 20 parts of coconut oil @are added and mi xed 0. 25

part of lecithin and 0.15 part of glyceryl fatty acid
ester, 5 and the mxture is nelted to give an oil

phase. Separately, an aqueous phase is prepared by

Odl ssBRYEngL455dphrt esprierareéd nid-K poiderct gapdhan gum,
part of sucrose fatty acid ester (HLB 5), 0.02 part of
aBgking $odd O 152par GUBf 1§6@ UM et aphbsphate vadegr After
gart of xanthan gum and 0.01 part of 10 guar guminto

tBg. e oysites toforet epll APRES S halAbGEeRENtS el ®i Were pre-
phase and aqueous phase were pre-enul sified by
espi et Ehgdwitth at Hombn xerl tt 70 Horfoorl 268 néhut’ds, “@ for 15
sterilization treatnent was carried out by the direct
mheat £Ag @etsodk jatl a4 @ f bred4tyevondsi susiagr and 16ut by the
ul trahigh tenperature sterilization apparatus

df{ mantf dactauried; byekwaid Kitkail4Kogy® Cmr, Lt ddcorafd epsing an
whi ch honogeni zati on was effected at a honogeni zati on
upressugk 0Em360rkgler? stkalilldawed iy iapredicates cowlnnpctured
to 5 C After cooling, this was aged for 24 hours to

bygi Veaa Whikppedwerwantoc Whent&h} s 20twhi ppedhcreamamas zat ion
eval uated according to the abovenenti oned net hods,
wenulesi e istdbihi ty wasicgeed,z andmopkabishirey, of 30 kg/con?,
foamabi l ity and external appearance during whipping
fyeleweycell efnediut:d tedadi rsrar€esr ési shanee tt@odigaty, this
and shape retention at 20 C. Wiile it had good

wiBl babid | fyr | pat heudemoud hgthe Bl lhigsde wasamealihen this
and the texture was not

whipped cream was evaluated according to the abovementioned

metheds, the viscosity was high, “bote” time was short, and
workability during whipping was poor as it readily became
stiff. During eating, there was a powdery and poor
meltability in the mcuth, but the milk taste was strong.
The texture was somewhat close to that of milk fat.
Comparative Lxample 4

To 20 parts of palm kernel c¢il and 10 parts of
hardened palm kernel oil (melting point 38 “C) are added
and mixed 0.25 part of lecithin and 0.15 part of glyceryl
fatty acid ester, and the mixture is melted Lo give an oil
phase. Separately, an agueous phase is prepared hy
dissolving 4.5 parts of defatted milk powder, 0.22 part of

sucrose fatty acld ester {(HLB 53, (.02 part of baking soda,
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61 close to that of mlk fat, while eating.
Conparative Exanple 6 To 35 parts of
ester-exchanged Fat A-1 is added and m xed 0.25 part
of lecithin and 0.05 part of glyceryl fatty 5 acid
ester, and the mxture is nélfed to give an oil phase.
Separately, an aqueous phase is prepared by dissol ving
4.5 parts of defatted m |k powder, 0.22 part of
sucrose fatty acid ester (HLB 5), 0.02 part of baking
U sbelapaxt 155 papdioh @%ﬁ@ﬁhﬁﬁébaﬁﬁesQhﬁﬂe?a@tOpréﬁmﬁﬁ@n gum,
xant han gum and 0.01 10 part of guar guminto 59.79
aparPsObf ramterf Abwer dtute dbovendnt? onedtsi Piphaserandiiter
aqueous phase were pre-emulsified by stirring with a
tiHoneiioxercat 170e@ forl 1phaicrutas] adseens| ida@ionwere pre-
treatnment was carried out by the direct heating nethod
cranl 442 €1 f by 4 iseconds wsithg anHtBouliteahiagh 70 °C for 15
tenperature sterilization apparatus (manufactured by
mimaieKi kai sKegyd iCe.t,ldt dtjeaahtet whisclrarried out by the
honogeni zati on was effected at a honobgeni zati on
djressuheaafind0 kgtico®, Hfwl Loved by fommedi akeccod i nging an
to 5 C. After cooling, this was aged for 24 hours to
u ot weh Bgiwht Ppedr et eam sYbenltihns 120 whpppeduer qammeEsctured
eval uated according to the abovenenti oned net hods, the
byi 56851 Ky kwas kbicgh, ddgt eltdine waseshaht chandnddfdmiGation
whi pping it readily becane stiff. During eating, there
WS & fgeadameht aki | hbyogBntihe tiRuWt hpr seFBWAALL ST BONYkg /cm?,
mlk taste, and the texture being sonewhat close to

féaieduwed Bpmhkehatce €2.Ganpanal iyeExanpter7coolinglOthis
40 parts of ester-exchanged Fat A-1 is added and m xed

wdks 284Partec@f Jechihip and ;95 Pant Qo YerEMh. fﬁ%}ﬂ this
acid ester, and the mxture is nelte to give an o

wPhase: SreSepasat @!ré(lué@e@qQ@@B%d@H%S%o' $ hRr %%Rf%%emﬁmned
di'ssolving 4.5 parts of defatted m I’k powder, O.

mep&'ﬂ(gd@f p§101]i atgtya@fiptfﬂv%s ( '@Lo%cp) ' aQrQOZ w%@rk bqflz,ty,

baki ng' soda ‘and 0. 12 part sodlun1C|trate Into

fcﬁ:ﬁﬁgglf)jt%’:ta%rd éﬁESEnéEe &Pg?ev @%%91" \E’}l?lfé lz%‘dwere

agueous Se were pre- enul si tirr

Xer. 0]
@%%%r.%*-?‘;{‘?g% Ereatithn %é@éc%?s?‘s %%%% 5y thE* i PG Shepe
hQ 14 for 4 0 M
gﬁee%ﬁﬂagl gh %eng)era(fur@hgtlerllﬁ z}g 7 E’%}pp}#&%%llty in the
nuf tur i Kikai Kogyo Co ),..after
m?(/Vm th ﬁl’ ttfaW% ©18" Y S aF T ect'Ed 5# texture” was not
enlzatlon pre e. of kg/cnﬂ follomed by
C]-Orﬁ%g&%ﬁeh%o?fnralf% ESe WiCar gtol Plg. this ves aged
for rs |ve a mhlgped cream Vhen P
whi p H c 85% ~&Val uat'e a&%ﬁdFHQQﬁ)th%
abovenent i oned nethods, the viscos hi gh, "bote"
Rl g BR e g S STR A PR 13 Y MU
became stiff. During eating, there was a good
neltability in the nouth, sonewhat strong mlk taste,
and the texture being somewhat close to that of mlk
fat. Conparative Exanple 8 25To 45 parts of
ester-exchanged Fat A-1 is added and 63 m xed 0.25
part of lecithin, and the mxture is nelted to give an
oi | phase. Separately, an aqueous phase is prepared by
di ssolving 4.5 parts of defatted m |k powder, 0.22
part of sucrose fatty acid ester (HLB 5), 0.02 part of
baking 5 soda and 0.12 part of sodiumcitrate into
49. 89 parts of water. After the abovenenti oned oi
phase and aqueous phase were pre-enul sified by
stirring wwth a Honomi xer at 70 C for 15 minutes, a
sterilization treatnment was carried out by the direct
heati ng method at 144 C for 4 seconds using 10 an
ul trahigh tenperature sterilization apparatus
(manuf actured by Iwai Kikai Kogyo Co., Ltd.), after

Comparative



tive Exanple 7 Conpare tive Exanple 8 O | phase
Est er - exchangedf at A- 1f r onapal m type fat and a
| auric-type fat - 35 40 45

Est er - exchangedf at A- 2f romapal m type fat and a
lauric-type fat ._ - - - Paldfi kernel oil - - - -
Har dened pal m kernel oil(mp.34C) - - - - Hardened
pal m kernel oil (m p.3600) -

[Table 8]

Compara { Compara Compara
tive tive tive
Example Example Example

1 2 3

Compara
tive
Example

4

0il phase

Ester-exchanged fat A-1 from a palm-
tvpe fat and a lzuric-type Ifat
Ester-exchanged fat A-2 from a palm-
type fat and a lauric-type fat

Palm kernel oil - - -
Bardened palm kernel oil (m.p. 34 °C) — — -
Hardened palm kernel oll {m.p. 36 °C) - - -
Bardened palm kernel oil (m.p. 38 °C) 4 5 5
Coconut oil o - —
Hardened soybean and palm mixed oil
(m.p. 31 °C)

Hardened rapeseed and palm mixed oil
m.p. 31 °C)

Butter oil - —
Lecithin 0.25 0.25 0
Glyceryl fatty acid ester 0.16 0.15 0.

8 20 20

RS
[S2 0N 631

Content of fat composition for cream 12 25 25
Fat A / (fat A + lauric-type fat) 0.7 0.
Trans-unsaturated fatty acid content <1% <

Aqueous phase
Water 82.4 73.01 58.01
Defatted milk powder 4.5 1 16
Sucrose fatty acid ester (HLB 5) 0.12 0.22 0.22
Baking soda 0.02 0.02 0.02
Sodium citrate - - -
Scdium metaphosphate 0.15 0.15 0.15
Xanthan gum
Guar gum

64.69
4.5
0.22
0.02

0.15
0.01
0.01

Whipped cream
0il content 12.4 25.4 25,
Non-fat milk solids content 4.5 1.0 1

Total solids content 17.6 27.0 4
Viscosity (cP) 40 - 500
“RBote” tine {min:sec} 56.00 sepafa
ted

Whipping time (min:sec) not - 2:10
whipped

Overrun (%)

After 1 day at 5 °C
Shape retention - - 5
Water separation - - 5

After 1 day at 20 °C

Shape retention

LR

Water separation -
Meltability in the mouth - ”
Milk taste - -

TV e g e - -
Texture - 2

[y

SINE

i b
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- - - Hardened pal mkernel oil(mp.3800) 10 - - -

Coconut oil 20 - - - Hardenedsoybeanandpal nm xedoi |
(mp.3100) _ . __ Hardenedrapeseedandpal m ni xedoi |
(mp.31C) _ ._ Sr Butter o - - - - Lecithin 0.25

0.25 0.25 0.25 dyceryl fatt§oacid ester 0.15 0.05
0.05 -

Comparative Example 3

To 10 parts of hardened palm kernel oil (melting point
38 °C) and 20 parts of coconut oil are added and mixed 0.25
part of lecithin and 0.15 part of glyceryl fatty acid ester,
and the mixture is melted to give an oil phase. Separately,
an aguecus phase 15 prepared by dissolving 4.5 parts of
defatted milk powder, 0.22 part of sucrose fatty acid ester
(HLB 5}, 0.02 part of baking soda, 0.15 part of sodium
metaphosphate, 0.0l part of xanthan gum, and 0.01 part of
guar gum into 64.69 parts of water. After the
abovementioned o0il phase and aqueous phase were pre-
ermulsified by stirring with a Homomixer at 70 °C for 15
minutes, a stefilization treatment was carried out by the
direct heating method at 144 °C for 4 seconds using an
ultrahigh temperature sterilization apparatus {(manufactured
by Iwai Kikai Kogyo Co., Ltd.), after which homogenizaticn
was effected at a homogenization pressure of 30 kg/cm®,
followed by immediate cocling to % °C. After cooling, this
was aged for 24 hours to give a whipped cream. When this
whipped cream was evaluated according to the abovementioned
methods, emulsion stability was good, and workability,
foamability and external appearance during whipping were
excellent, but it had scarce resistance to heat and shape
retention at 20 °C. While it had good meltability in the

mouth, the milk taste was weak, and the texture was not



[§2]
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Content ofat conposition for cream 30 35 40 45 Fat A
/[(fat A+ lauric-type fat) - 1.0 1.0 1.0
Trans-unsaturated fatty acid content <1% <1% <1% <1%
Aqueous phase Wat er 64.69 59.79 54.84 49. 89
Defatted milk powder 4.5 4.5%M4.5 4.5 Sucrose fatty
acid ester(HLB 5) 0.22 0.22 0.22 0.22 Baking soda 0.02
0.02 0.02 0.02

close to that of milk fat, while eating.
Comparative Example 6

To 35 parts of ester-exchanged Fat A-1 is added and
mixed 0.25 part of lecithin and 0.05 part of glyceryl fatty
acid ester, and the mixture 1s melted to give an oil phase.
Separately, an agueous phase is prepared by dissoclving 4.5
parts of defatted milk powder, 0.22 part of sucrose fatty
acid ester (HLB 5), 0.02 part of baking soda, 0.15 part of
sodium metaphosphate, 0.01 part of xanthan gum, and 0.01
part of guar gum intc 59.79 parts of water. After the
abovementioned o©il ©phase and aquecus phase were pre-
emulsified by stirring with a Homomixer at 70 °C for 15
minutes, a sterilization treatment was carried out by the
direct heating method at 144 °C for 4 seconds using an
ultrahigh temperature sterilization apparatus (manufactured
by Iwai Kikal Kogyo Co., Ltd.}), after which homogenization
was effected at a homogenization pressure of 30 kg/cm?,
followed by immediate cooling to 5 “C. After cooling, this
was aged for 24 hours to give a whipped cream. When this
whipped cream was evaluated according to the aboevementioned
methods, the viscosity was high, “bote” time was short, and
during whipping 1t readily became stiff. During eating,
there was a good meltability in the mouth, somewhat strong
milk taste, and the texture being somewhal close to that of

milk fat.
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Sodiumcitrate - - 0.12 0.12 Sodi um net aphosphate 0. 15
0.15 - Xanthan gum 0.01 0.01 - - Guar gum0.01 0.01
- - Wi pped cream Ol content 30.4 35.3 40.3 45.3
Non-fat mlk solids content 4.5 4.5 4.5 4.5

Tot al solids content 35.3 40.¢2 45.2 50.1

Comparative Example 7

To 40 parts of ester-exchanged Fat A-1 is added and
mixed 0.25 part of lecithin and 0.05 part of glyceryl fatty
acid ester, and the mixture is melted to give an oil phase.
Separately, an agueous phase 1s prepared by dissolving 4.5
parts of defatted milk powder, 0.22 part of sucrose fatty
acid ester (HLB 5), 0.02 part of baking soda and 0.12 part
of seodium citrate into 54.84 parts of water. After the
abovementioned o©il phase and aqueous phase were pre-
emulsified by stirring with a Homomixer at 70 °C for 15
minutes, a sterilization treatment was carried out by the
direct heating method at 144 °C for 4 seconds using an
ultrahigh tTemperature sterilization apparatus (manufactured
by Iwai Kikai Kogyce Co., Ltd.), after which homogenization
was effected at a homogenization pressure of 30 kg/cm®,
followed by immediate cooling to 5 °C. After cooling, this
was aged for 24 hours to give a whipped cream. When this
whipped cream was evaluated according to the abovementioned
methods, the viscosity was high, “bote” time was short, and
during whipping it readily became stiff. During eating,
there was a good meltability in the mouth, somewhat strong
milk taste, and the texture being somewhat close to that of
milk fat.
Comparative Example 8

To 45 parts of ester-exchanged Fat A-1 is added and
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Vi scosity(cS) 160 300 500 1.500 "Bote"tinme(m n:sec) >
3:00 0:45 0:20 0:10 Wi pping tinme(ndmsec) 3:40 2:00
2:20 1:40 Overrun(% hterl day5 110 105 100 06 Shape
ret en Cion 4 Wat er separation 4 Af t er 1day

at 2000 Shape retention 234 5

mixed 0.25 part of lecithin, and the mixture is melted to
give an oil phase. Separately, an aqueous phase is prepared
by dissolving 4.5 parts of defatted milk powderxr, 0.22 part

of sucrose fatty acid ester (HLB 5), 0.02 part of baking
soda and 0.12 part of sodium citrate into 49.89 parts of
water. Affter the abovementioned oil phase and agqueocus phase

were pre-emulsified by stirring with a Homomixer at 70 °C
for 15 minutes, a sterilization treatment was carried out

by the direct heating method at 144 °C for 4 seconds using
an ultrahigh temperature sterilization apparatus

{(manufactured by Iwai Kikai Kogyo Ceo., Ltd.}), after which

homogenization was effected at a homogenization pressure of

30 kg/cm®, followed by immediate cooling to 5 °C. After

cooling, this was aged for 24 hours to give a whipped cream.
When this whipped cream was evaluated according to the

abovementioned methods, Uthe wviscosity was quite high,

“bote” time was short, and during whipping it somewhat

readily became stiff. It had poor meltability in the mouth,

but a somewhat strong milk taste while ealting. The texture

was stiff, and not close to that of milk fat.

The formulations and evaluations of  Comparative

Examples 5 to 8 were summarized in Table 9.



5 sparaviv5 1. fl tability in the nmouth 5 3 3 2
MIk taste 1 4 4 4 Texture 1 2 65 Conparative
Exanmple 9 To 10 parts of ester-exchanged Fat
A-1, 15 parts of palmkernel oil, 5 parts of hardened
pal m kernel oil (melting poiét 34 C) and 20 parts of
butter oil are added 5 and m xed 0. 25 part of
lecithin, and the m xture is nelted to give an oi
hase. Separately, an aqueous phase is prepared by
l'dpks0l ¥ing 4.5 parts of defatted milk powder, 0.22

part—of—sucrose—fatty acid-ester &Maq)mm}ﬂmuécﬁgdrg w‘ompaw
baki ng soda and 0.15 part of sodi umveeta phatiesi nt ocive
10 44.86 parts of water. After th he ?‘“66\ ][EI oﬁ’t@&léi | Bxanple

8
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sterdl:i zat i.on, tr:eat pent_was carrj ed out by>the
Elaeaat4eaghaffe3tehoejaatA 144 Grf ar pdisejconds using ap
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Ha0ddn G pWNaenetde1nas1 aged. far °24 hourns after cpol +ng, —
cbhenar eam was solidified. 20Conplar ati ve Exanp| e 10 -
Hiecdapatlyseof 4ar denednseybeail and palim ni xed oi |
(el tBilngc)point 31 C) is added and m xed 0. 25 part of
Heeedrtehi mararrddt hed nhadture»es melfted_to ye_an pil _ -
Bhasel Separately, an aqueous phase is prepared by
BdFs¥ol¥ing 5.5 66 acid ester (HLB 5), |0.02 part~of -

Lb‘ﬁk‘ikﬁq soda and 0.12 part of sod dm?ci tr At &° i pt & 228./89 - 25
a nt-ilcnedofl__phade
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A eou_ : _or 4 seconds using an ultgahi gh temperature, oo

Dgggggelcil zati ap.appar at us (manuf act uged by 4\@a| Klﬁk@ 45

sKOgVQ €Duyy Ll )est&f t@EsWhi ch hojrogeni zafol on Wes 2 | 0.22
sef:frected. at a honogeni zati on pressune of 036 kg/enR, [10.02
sbeldnowedrdy | medi ate cooling tol 5 € After cpotimng, o©.:2
stbhi s wasaagedni@r 24 hours to giyver.aswhi pped £ream -
x¥Whenrt B Whi pped cream was eval uat.ed aceosdi pg to the —
cabovwementi oned net hods, enul sion| stabilii byowas good, —

WAL O LRSI TTTY,  Toamabi 1Ty and| external appgar ance
odurdcgewni ppi ng were 15 excel | ent3zo. .kt thad.gopdic. 3 45,3
Nt taabick i ol dd kentout h, sonewhat 4strongi.m | k kaste 4.5
Tahd tsheidexturetbei ng cl ose to that>.6f imébk2 fatiwhilje:
veationgy Aﬁ”al ysis of the quantity of“?@rcmsi%l’nsatup%tedl 0
Wﬁ‘é‘t(’( taet d ‘MA"t¥E’ fat showed 269 Co(fﬁ) lrﬁt?(ﬁ/e E@ca;r?pl efj“}
O\ifﬂ%@*f* “4% part'seot hardened rapes § an dm}fgél m gec $40
Ofi (melting point 31 C) is added and mixed 0} 25°part
Qtp{ eggp]hil N, and the nixture is el fed to.give ap oijll
uphase,l(S;eQa[@tely an aqueous phiasesi s iprepared by 5
dissolviing z5. &c parts of defatted; m | k powder,| 0.22
spard refeswicnose fatty 25acid estler (HLB 5)4 0} 02sparit 5
“of<:bakingiseda and 0.12 part 3 4
Meltakility in the mouth
Milk taste
Texture
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67 of sodiumcitrate into 48.89 parts of water. After
t he abovenenti oned oil phase and aqueous phase were
pre-enmul sified by stirring with a Homom xer at 70 C
for 15 mnutes, a sterilization treatnent was carried
out by the 5 direct heatingethod at 144 C for 4
seconds using an ultrahigh tenperature sterilization
apparatus (manufactured by Iwai Kikai Kogyo Co.
Ltd.), after which honogenization was effected at a
C@mﬁﬁﬁﬁ#ﬁ%%1$%ﬁm®¥%s%ure of 30 kg/cn2, followed by
i mredi ate cooling to 5 C. After cooling, this 10 was
agedI's o 02 ardur sof o egites & xwhispwed cFeanmP-Wer- I hparts of
whi pped cream was eval uated according to the
paboveérentdloned et Bodsareful sfommax@diedt ypaes dgegdiel oil
and workability, foamability and external appearance
(ot § gy whe ppi ng4wefe exceldemartis dadbgbbgr ©il are added
meltability in the nouth, sonewhat 15 strong mlk
at@stexandit he pexturd Beingldroseand that moktnikkibatieltad
whil e eating. Analysis of the quantity of
tararisunsat wat edbfatdy Secipdrienclhe fan showedu26%Yphase 1is
Conparative Exanple 12 To 45 parts of butter oil is
pagded@andymaied QvZhgat 15 BOrok lcgciddfa; tahdmihe powder,
mxture is nelted to give an oil phase. Separately, an
0 arpiesais: phaseut sopeepared byid. essekVvi(AQBE555 ,par.ti efart of
defatted m |k powder, 0.22 part of sucrose fatty acid
basied (B Shnd0. 021 pardaaf baki sgaseda mnththdopatrd into
of sodi um net aphosphate into 48.89 parts of water.
4 Afger p3dthe @boywerenti ared 0i thphaseandraquecus phasenase
were pre- 68 enulsified by stirring with a Hononi xer

ardd 4Queohiar b dd nutes, drStanild Zatd Onplr eatiBitngasith a
carried out by the direct heating method at 144 C for

HAMSREONds Hsi ngpan ol trahi gy 4 enperat dEe sterigltiezatiioRtion
apparatus (manufactured 5 by Twai Ki kai Kogyo co.

t}Léegt&@n@f!;@g which hprmgen), zati,en cmsec,ee‘fﬁgwgngt w@thod at

honogeni zati on pressure of 30 kg/cn®, followed

%m%atﬁofoowge&enés ué\ﬁhgr Ggol 'uag,ramlg% w@%n@%%ture

or 24 hours to give a whipped cream Wen th

st%PPfgagigﬁ 8%@%1%¥%huarﬁ§n &9{9%@@ t&'ph%tL Kikai Xogyo

abovenenti one ods e VI SCOSI was somewnat

{;' gh, gbote” Li h%moqg&glggtf&vewg@t %ﬁ%&dé’d at a

gcaie sti'ff an mor |I|ty poor during pi n

h%t ?gglgogg%ne%gibllrgyo% 3bh%ggD%Fh %E%%Q%d ﬁmqulate

e and are being cl

le eq tin al ysi s of. the quantity
(ﬂﬁﬁﬁsﬁm%ur J%ﬂw amﬁln?%fﬁrs&m B,
The, fornulatlons and eva Elong of Conparative

CERMY est 9Tt Br T3 WBF & Sl in Table 10. 69

Crpt e 10 BSAAY & %b'rreeExEéﬁp”F'eeﬁ Compara 1ive

Exanpéeék? éé{igh%%s hardcngd sovbean and palm mixed oil
(melting point 31 °C) is added and mixed 0.2% part of
lecithin, and the mixture is melted to give an oil phase.

Separately, an aqueous phase is prepared by dissolving 5.5

parts of defatted milk powder, 0.22 part of sucrose fatty
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_ - - _ - Ester-exchanged fat A-1 froma pal mtype fat
and a lauric-type fat Ester-exchanged fat A-2 froma

palm type fat and a lauric-type fat Pal m ker nel
oil 15 - - - Hardened pal mkerneloil(mp.34C) 5 - - -
Har dened pal m kernel oil (m ®&@6C.) - - - - Hardened
pal m kernel oil(mp.38C - - - - Coconut oil - - - -

Har dened soybean and palmm xed oil (mp.31C) - 45 - -
acid ester (HLB 5), 0.02 part of baking soda and 0.12 part

of sodium citrate into 48.89 parts of water. After the
abovementioned o0il phase and aguecus phase were pre-
emulsified by stirring with a Homomixer at 70 °C for 15
minutes, a sterilization treatment was carried out by the
direct heating method at 144 °C for 4 seconds using an
ultrahigh temperature sterilization apparatus (manufactured
by Iwai Kikai Kogyce Co., Ltd.), after which homogenization
was effected at a homogenization pressure of 30 kg /cm?,
followed by immediate cooling to 5 °C. After cooling, this
was aged for 24 hours to give a whipped cream. When this
whipped cream was evaluated according to the abovementioned
methods, emulsion stability was good, and workability,
foamability and external appearance during whipping were
excellent. It had goocd meltability in the mouth, somewhat
strong milk taste and the texture being close to that of
milk fat while eating. Analysis of the quantity of trans-
unsaturated fatty acid in the fat showed 26%.
Comparative Example 11

To 45 parts cof hardened rapeseed and palm mixed oil
(melting point 31 °C) is added and mixed 0.25 part of
lecithin, and the mixture is melted to give an o0il phase.
Separately, an agqueous phase is prepared by dissolving 5.5
parts of defatted milk powder, 0.22 part of sucrose fatty

acid ester (HLB 5), 0.02 part of baking soda and 0.12 part
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Har dened rapeseed and pal mm xed oil (mp.31C) _ - 45

_ Butter oil 20 - - 45 Lecithin 0.25 0.25 0.25 0.25
A yceryl fatty acid ester - - - - Content of fat
conposition for cream30 - - Fat A/(fat A
Tlauric-typefat) 0.3 - - - Tlans-unsaturated fatty

acid content 2% 26% 26% - Aqueous phase

of sodium citrate into 48.89 parts of water. Affer the
abovementioned o©il phase and agueocus phase were pre-
emulsified by stirring with a Homomixer at 70 °C for 15
minutes, a sterilization treatment was carried out by the
direct heating method at 144 °C for 4 seconds using an
ultrahigh tenmperature sterilization apparatus (manufactured
by Iwai Kikai Kogyo Co., Ltd.), after which homogenization
was effected at a homogenization pressure of 30 kg/cm?,
followed by immediate cooling to 5 °C. After cooling, this
was aged for 24 hcocurs to give a whipped c¢ream., When this
whipped cream was evaluated acceording to the abovementioned
methods, emulsion stabkility was good, and workability,
foamability and external appearance during whipping were
excellent. It had good meltability in the mouth, somewhat
strong milk taste and the texture being close to that of
milk fat while eating. Analysis of the guantity of trans-
unsaturated fatty acid in the fat showed 26%.
Comparative Example 12

To 45 parts of butter oll is added and mixed 0.25 part
of lecithin, and the mixture is melited to give an oll phase.
Separately, an agueous phase 1s prepared by dissolving 5.5
parts of defatted milk powder, 0.22Z part of sucrose fatty
acid ester (HLB 5}, 0.02 part of baking soda and 0.12 part
of sodium metaphosphate into 48.898 parts of water. After

the abovementioned oil phase and aqueous phase were pre-
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Water 44.86 48.89 48.89 48.89 Defatted m |k powder 4.5
5.5 5.5 5.5 Sucrose fatty acid ester(RIB 5) 0.22 0.22
0.22 0.22 Baking soda 0.02 0.02 0.02 0.02 Sodi um
citrate - 0.12 0.12 0.12 Sodi um mataphosphate 0.15 - -
- Xanthan gum- _ _  Quar gum _ _ -

emulsified by stirring with a Homomixer at 70 °C for 15
minutes, a sterilization treatment was carried out by the
direct heating method at 144 °C for 4 seconds using an
ultrahigh temperature sterilization apparatus {(manufactured
by Twai Kikai Kogyo co., Ltd.), after which homogenizaticn
was effected at a homogenization pressure of 30 kg/cmE,
followed by immediate cooling to 5 °C. After cooling, this
was aged for 24 hours to give a whipped cream. When this
whipped cream was evaluated according to the abovementioned
methods, the viscosity was somewhat high, “bote” time was
short, and it somewhat readily became stiff and workability
had poor during whipping. It had good meltability in the
mouth, strong milk taste and the texture being close to
that of milk fat while eating. Analysis of the quantity of
trans~unsaturated fatty acid in the fat showed 5 %.

The fermulations and evaluations of Comparative

Examples 9 to 12 were summarized in Table 10,



VWi pped cream Ol

Non-tat mlk solids content 4.5 5.4 5.4 5.4
Total solids content 55.1 51.1 51.1 51.1 Viscosity(cE)

250 250 300 "Rote"time(m nTsec) solidi
1: 00 0:40 Wi pping tinme(mm%sec)

[Table 10]

f ed 1:15
3:00 3:10 1:00

content 50.3 45.3 45.3 45. 3

Cempara
tive
Example

Compara
tive
Frample

10

Compara
tive
Example
11

Compara
tive
Example

12

Gil phase
Ester~exchanged fat A-1 from a

type fat and a lauric-type fat
Ester-exchanged fat A-2 from a
type fat and a lauric-type fat
Palm kernel cil

Hardened palm kernel oil
Hardened palm kernel oil
Hardened palm kernel coil
Ceconut oil

Hardened sovbean and palm mixed oil
{m.p. 31 °C)

Hardened rapeseed and palm mized oill
{m.p. 31 °Qy

Butter oil

Lecithin

Glyceryl fatty acid ester

paln-
palm-
OC)

OC)
oc)

(m.p. 34
(m.p. 36
(m.p. 38

45

0.25

Content of fat composition for cream
Fat A / (fat A + lauric-type fat)
Trans-unsaturated fatty acid content

Aqueous phase

Water

PDefatted milk powder
Sucrose fatty acid ester
Baking soda

Sodium citrate

Sodium metaphosphate
Xanthan gum

Guar gum

{HLB 5)

0.22
0.02
0.12

48.89
5.5
0.22
0.02
0.12

0.22
0.02
0.1i2

Whipped cream
01l content
Non~fat milk solids content
Total solids content
Viscosity (cP)
“Rote” tTime {min

rsec)
Whipping time {min:sec)
Overrun {%}

After 1 day at 5 °C
Shape retention

Water separation

After 1 day at 20 °C
Shape retention

Water separation
Meltability in the mouth
Milk

Texture

taste

[N Y

250
1:00

3:10
El

n o

e B L dn (O

0:40

1:00
70
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Overrun(% 100 95 70 Afterl day at 5C Shape
retention 5 5 5 Water separation 5 5 5 Afterl day at
20C Shape retention 5 5 Wter separation 4 4
Meltability in the nouth 3 3 3

70

Industrial Applicability

The present invention relates. to a whipped cream for
use in the decoration of bread and cakes and the like, and
a whipping c¢ream fat composition for use as the fat

component of a whipping cream.



MIlk taste 4 4 5 Texture 3 70 I ndustria
Applicability The present invention relates to a
whi pped cream for use in the decoration of bread and
cakes and the |like, and a whirppi ng cream f at
conposition for use as the fat 5conponent of a

whi pping cream 71 CLAIMS-1a1md. A fat conposition
for a whipped cream conprising; a Fat Athat is
ester-exchanged oils from 30-70 wt% of a lauric-type
fat and 30-70 wt% of a palmtype fat, and a

laur inG- hyps: fRkposition Waer §|\mnltﬂ'§3%d\/\'ﬁ|r§ﬂﬁd ChRRA:hAg; a
meltability in the mouth and a milk taste which are

si m hakat o these i of edidk ekdbanged oils2erdhe3d-al wty of a
conposition for the whipped cream according to C aim
1hurnbergien tht hendfato-Ab(Hrbe ot Patmithgpd audki Cawpe

fat] value is in the range of 0.2 to 0.9.

The tatagonpasipki eacfor the whi pped crean1accord|ng to
Caim1l or 2, wherein a trans-unsaturated fatty acid

is la%ensid ess ehiphel fakhy Bed i eenpenenttyfint heef@buth and
composi tion. 4. A whi pped cream conpri sing;

at el f atascenppsit o Bonilde twhichped ef edmkaceording to
any one of Clainms 1 to 3, a non-fat mlk solid content
and wat er. 5. The whi pped cream according to
claim4, wherein the fat content is in the range of
15-49. W86 fak2compositi®n The whe ppedped eamaceordragng to
to claim4, wherein the non-fat mlk solid content is
Clait e mapgeiof[t2elFant 84 (the Fat A + the7 lathéecwhippddt]
cream according to claim4, wherein the 5total solid
vebmt eret instha tdrerer afge. oftR0-.54 wt % 8. The

whi pped cream according to claim4, further conprising
mlk fat.

3. The fat compesition for the whipped cream according to
Claim 1 or 2, wherein a trans—-unsaturated fatty acid is 10% or

less of the fatty acid component of the fat composition.

4. A whipped cream, comprising;

the fal composition for the whipped cream according tce any
one of Claims 1 to 3,

a non-fat milk solid content and

water.

5. The whipped cream according to claim 4, wherein the fat

content is in the range of 15-49 wt%.
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6. The whipped cream according to claim 4, wherein the

non-fat milk sclid content is in the range of 2-15 wt%.

7. The whipped cream according to claim 4, wherein the

total scolid content is in the range of 20-54 wt%.

8. The whipped cream according to claim 4, further

comprising milk fat.



