ER0430%80B1 Description This invention relates to a water-in-oil enul sion,
and nore particularly to a water-in-oil enul sion having a high water
content and an excel i ent emul si ofFFsQ 43 18081 5 Hi therto, the water
content of margarl nes as water-in-oil emulsions is usually |ess than 22% as
defi ned ll).)\é P:ﬁ Ni ppon Agriculture and Forestry Standard but for specific
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excellent emulsification stability.
It has now been discovered that the aforesaid object can be attained by using as an emulsifier a
polyglycerol fatty acid ester the main constituting fatty acid component of which is erucic acid.
85 The content of erucic acid in the fatty acid component constituting the polyglycerol fatty acid ester of
this invention is more than 50 % by weight and preferably at least 70% by weight.
If the content of erucic acid is less than 50% by weight, the effect of this invention is not substantially
obtained. At long as the content of erucic acid is 50% by weight or more, other fatty acid(s) having 4 to 24
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dom natted by the nelting point of the conmpounded fat, which is

di sadvant ageous in that the taste of th q ous phase is reluctant to
perceive and the taste becones oi |§ \M@H&I g wat er content is increased
for inproving the taste, or the fat content is decreased fromthe 45 view
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est eri f i echiqpesaig gatycorstintes ftrat doyninatti pelrt @t the fas phass wf ths emnisivre ebictedlayeédniaint addifive,hi s
I nvent i on. SRAGf the fat blase sft teer anlulsipatmag e thatsaree asiticeivef thefet ussd. ent of t he hydr oxy
groups of t h&hepoblngl gaind (mp.) ot fs itd oit iscmdspurécaby. $he appritubesismeltingcaoinb edasytoment,
such an egnethadf33c4d-71dm thestpndeed feband g|l anslypie tegichéthnds) (eistablisiked by Qi {Chprpidal Gagjaty of
val ue sﬁovdaPelj‘) the extent of remmining free héqwr ox?/ oups. The %ﬂz/dr oxyl
val ve_of ‘tneTirdery St upe sampesy iy Fawpele 4 shawmolow SCrAg: p 1P TelRegRERAm |
from 30 t Cpu ig o, Journal of the Amarican Qil Chemists' Society, Vol. 55, No. 3, 328-331 (1978)}.
n production of the water-in-oil emuilsion of this invention, the polyglycerol fatty acid ester is added as
an emulsifer generally in an amount of from 0.1 to 5% by weight, preferably from 0.5 to 3% by weight,
50 based on the total amount of the emulsion. The addition of more than 5% by weight is undesirable from the
points of cost and taste. If the amount thereof is less than 0.1% by weight, the marked effect of this
invention is not realized. Also, if necessary, other edible emulsifiers, such as a sucrose fatty acid ester, a
glycerol fatty acid ester, a propylene glycol fatty acid ester, a sorbitan fatty acid ester, lecithin, etc., can be
used together with the emulsifier of this invention.
55 The water-in-oil emulsion having the weight ratio of the aqueous phase to the fat phase of from 30/70 to
90/10 and preferably from 50/50 to 80/20 can be stably produced according to this invention.
The water-in-oil emulsion of this invention can further contain, according to the purpose thereof, dalry
products, saccharides, stabilizers, flavors, vitamins, colorants, etc. Also, the stability of the water-in-oil
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20" prefierably from40 to 70. The "hydroxyl value" used herein is the val ue
of ng of potassi um hydroxi de requj tralize acetic acid which is

required for acetylating the frei%@g?%wgfoups contained in one gramof a
pol ygl ycerol fatty acid ester. As the nunber of hydroxy groups remaining in
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exanpl ¥, trmeaftey) sfirieg te product fogefeas WilhisyruR. UBE. 998calervthile feamingy al kal i cat al yst at

a tenper at u?‘Be’cﬁ‘aWR'?frﬁf 1‘!965 athichhe present '@’P?tﬂ & w.a&efa'pwrey '% 8} epread: i,
the thus TBB‘( %[FH’ ta"' 8 "Qlaé”a “Wf ta'n'e '59’8‘&% fprangd
rati o w (XA RO z:é@ fii °q;ntheeeu 05,9 E ,g ‘?tB‘fi"::"HaI[s‘he
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patigh e uri Aée ) 9&{3@ éae)(? E‘buT ﬁRL
phase i n b EREE aa%n a.rﬁ.teﬁqherr&éwm pdi i B Conh
exanpl es‘,je Rl ss%g,w,gggg}@za s such as soybean ol 1, rapesee

oil, corn oil, cotton seed oil, coconut oi |, pal m kernel oi I etc. anl mal

f a@ S34C I’Pr&ﬁctiaﬁf gkandpR! ok p&l&glﬂcé%ld%aﬂf Ak EsRr khereﬁ'ihﬁek rététted tC4sPGE): and t hOS e
obtl ned 'by processing, such as fractronating, ester interchanging,

hydr ogenat i Aty reatting glyodroltibres Routy &270 € InctheS prosb@S 6 sbliirk hdréxide e ch Gtalygt] Yhe OF
as a m Xtpwdect waep@itiéd byl 4 molecular ditidatiod (100 0010 & he3 aintHgp Bairdbide Auxagipde! haring B at

t 0 have anekh gordbrisgtion alegresref & Thapné fatly atid mixiresef190%cEruciE, acid(Gaind ntheret0%6 fatyacily a
mel ting e 90 cidic gidy %4 linpleit ecid brm\d% of gBi®iGecid) @asdeadted  with imedaglycerdd 1én 2Biopnge
the af or @58imeisirer melorh bexaglyreess The, eactionrivemenrried Quttforene hoys af 290 *  nctbe presence o
enul si on '{hiymcghlorigaas@asatistn addi ti ves, SFC of the fat phase of the emul sion
may be the E%rfeean esterfiggtionratie pidhe thys ohiaingd P@ﬁéﬂaﬁﬂm RS #nsithe hydrey V?'“‘b‘!‘efﬁfﬁt

and oil i*€Rkasured en-t uped pe 0| nt measur.enent net

NS oL The mpaecmy, %‘*'Eed? i hor .°r="  deesils ﬁaase e ?’lysﬁed
by O | Ct?é:rr?i"gg % cé,b ﬁ%ns rglo i$ n edr I I ’§8 Vg&
Exanpl e Loaidl ‘poéi)%.eah 3% o

Journal of j?i a@j g‘}; ers Ilar 0ve

(1978) Js. able AT T'tdggtﬂer |tht

@;Hb |tf8h In /o"th
pol ygl'yceipgersf %‘%'V 46 | Ofer! %6%" n oé]&nrfir"F %' &ﬁpogﬁ‘dﬁerrﬁ iﬁe' Bll
anount ofmg‘aﬁ,gdyo 1 to 5% by wei ght, preferably from0.5 to 3% by V\/E|gh{’J

based on t kg, b®i.al agPWEtucAfaciihe enmul sion. The addition of nore than 5% by
we{ ght is egndemir abl eokomwdclae poi nts of cost and taste. |If the anount

t heTeodo i s Othessioedian 5&. diSic ayd wesglnoleictddid 2% lGadolad dcrct of this invention is
not real i zGthers/30%0, Kl Muaistiessidry 15% Péeitic adtl 1b|2% Staik acifl i+e9% Lindeicridas a
sucrose fatty acid ester, a glycerol fatty acid ester, a propylene glycol
fatty acid ester, a sorbitan fatty acid ester, lecithin, etc., can be used
together with the emulsifier of this invention. 55 The water-in-oil
enmul sifn having the weight ratio of the aqueous phase to the fat phase of
from30/70 to 90/10 and preferably from 50/50 to 80/20 can be stably
produced according to this invention. The water-in-oil emnulsion of this

I nvention can further contain, according to the purpose thereof, dairy
produc%s, saccharides, stabilizers, flavors, vitam ns, colorants, etc.

Al so, the stability of the water-in-oil 3
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EP 0 430 180 Bl emul sion of this invention can be further increased by

i ncorporating a pH controlling agetréheq?% 83%@ pol yneri zed phosphate, etc.,
or a charge controlling agent. Fur by using the enmul sion of this
invention with the enmulsifier, (water-in-oil)-in-water type or
(oil-in-water)-in-oil type nultiphase enul sions can be obtained. 5 An
exanpl e of foods to_which the water-in-oil enulsion of this invention is
applied is butte clkepm The butter creamis usually produced by m xing fat
and the emulsififr, Srghpi Ry cdolifg tle mi&tur@ toferystall§ze the fat,

appl yi ng t heret of a ;-ét’ ering operatlon (an operatidn of all®wing to stand
for~¥rom1l to 3udays at a tenperature of from5 to [err] |ower than the

mel ti ng point oﬁ gmgiat or at a tenperature showing SFC of from8 to 13%

to control the grdystal=pd yndd phi 8m 8or pHdI 008, c@nterlt, eLc., Rof tde
solid fat, and 'I; reafter, stirring the product together W th syrup,
sugar, €9g, etcs “While foani nhg. Clher exanpl es of foods to which the
present inventidfp is @pply ed -@re f at @rea‘gi | gw f &t spgead etg, They are
water-in-oil ensd| sion hai ng..a V\ét er ﬁ:ontaent Bf ats | east 58% gnd the fat
phase thereof igl formed B previogsly srel t3ng ghe @l s§fief infoo the fat.
More spegifical B , th el sipn | & obtéai negl by.,stl -l n% an §ol tcgn f 88 phase
whi | e addi ng t het et o &in efgueoys pﬁase__‘and :hen cooI i-ng 1 he @nul §| on.®¥1In
this case, it i & 15 #ond dered t8at fhe el SBfj el furgli ops. t @ st dbil i ze
the interface bgtween the $ats &ndsthe St ef 5 THE | r%v&nt% gn Bsif@rgheg S
described i.n norf det fi | gt h*Fefg.r“Enc;a"t oz Bhedfiol KO ngSexgmpl &34 bug st he

i nventi esn shoul df not pe dbRstE Bed 2 Be® ngk Bi nBted ddhergBo. skh Rses

exarpl es, all "% and|"pa& €s"S 2ar& by aei gh, & eds? othér wise Bl chied.
20 Productl on Exarrp of Polyglycerol Fatty Acid Ester (hereinafter,
referred to as l fftergreagti ng gl ygerog fors 6 hpurszat [serr]=in ghe
presence of sodi undByglr 08 de ag ascat & 5™t hé r gducts wass pUrl“f'Pe(t y a
mol ecul & digtil|aegh (fbf C £107¢ 10: nmgg) "o frdviU§ hdéaglygerok

havi ng a nea condengat i ofNSde ‘?lﬁeeﬁf 6NSThES, & aty aged skt e oRS90%
erucic acid @nd pther 10%FatYy alits 2% {P.e%° 5%%I &€ aki%Y, “% ITRoleic
acid and 2% of gmdol gfc acid) was reacted w th hexaglycerol in an anount
of 6 nols per noja #k shexagl ycerol. The reaction was carried out for one
hour at *230 [err]2 &g 24 he 9resence«~of < thiam cal oride as a &at aloyst .~ The
mean esterificat -ach]Eﬂ tio of the thus obtained”PGE was “about 75% and t he
hydroxyl val ue t reg was 55. 30 The product thus obtained is

herei nafter call «hexagl ycerol hexaerucic acid ester". Simlarly, a

pr oduct 3produceé§3§' angi ng the nol nunber of fatty acids to the

pol ygl ycerol is# edl i n« he sameemanmwer . dhatgis, sthe GE &n this o
invention is naBgs feterring to 1) polyrrerlzatlon degree of "the”

pol ygl ycerol cofon@nt and 2) nole nunber of the fatty acid conponent to
ong le of the pol gqlycerol sompanente Vagioug kigds aof poLygl ycerql fatty
acid eswers prod ceﬂ the simlar manners as above are shown in 35 Table
1 bel ow, togethe each reaction condition. In Table 1, the terns [err]
90%, "Qthers, 10%8snd J'Qthers, ;30%, under the colum "Fatty Acid

Composi tion" hav Iae.;;}ol:d ow g nﬁanl nrgs :{:22 90°/q; 5 QOO/EEr ug d a;rgl d
[err] 70% 7 c acid 40 Q hers, 10% S%Oelc acid + 3%

Li nol ei & acid + oleic acid
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Ohers,: 30% 4% Myristic acid + 15% Palmtic acid + 2% Stearic acid + 9%
Linoleic acid 45 50 55 4 EP Oﬁgfﬁ?ﬂf& [err] [err] EP 0 430 180 Bl
EXAVPLE 1 AND COVPARATI VE EXAMPLE™1 Bl n-0il enul sion test) 5
Producti on Met hod and Eval uati on Met hod of Water-In-QO 1 Enul sion:

Hydr ogenasaipaoy RRB GoRPhRANEDIAVME §. SFC at 20 [err] C 30% and an

enmul sifi 6 Were mxed at b0 C such that the content of the enulsifier(s)
was 1% bq.mg}..ml dnitRionteyint of the resulting enul sion shown below. In the
case of using a mxture of two enulsifiers (Exanple d), the mxing ratio of
the twe eRatuctioh Methodldhd\EssluafionlMdiyod weWethi-in-Olf Esnisiomat er was added dropwi se to
the™aforesaid m xture at a rate of about 100 nmi/min. under stirring at

8, 000 r. p. nhlydmgensated rsoykiearn oill (nkp.a3d* Eh8F® At 208 €: 30%)| and lay emolkities werekiniked KdE§y©
Co., Lt d.spchuthatithe ¢antentaad theoamuisiiiads) was 3% qﬁﬂi’s@ then arneunt ¢fdheciepuiiing emulsior: showp ed
to as W GelewtIn de qgeecefveing e mirreyef tyasgrulsifiers{Exagplptdd the minag Ffioef fhectwagaulpifier t her
stirretd fW‘ﬁbmwﬁ'Q'l!tes 15 The errul Si on obt al ned vvas cool ed to from

about 15 | e 0%9%@9 d (sfirving
ot ast [éﬁpp i gﬁaé % %{;’ il R g!POr 18“5 8°°88§§F4§e95 g’r‘? %& i&ﬁ“i‘t&'ﬁ

stabll t t t

i wr, i,y I iatgﬁ“%z ?iﬁ%%éﬁé“ﬁ. gé%
reasur od Dyo L qﬁ, ermns.f ooy S

prewouslt,)herreted y heating to err and pace |na es tube or

measur ement The kgt obihdd 88 Ehdwa ,ﬁ/\:pagblgqgrowf or 30 mnutes at O [err], for 30
mnut esp at SHE oftheGat usdlivak AREsufed by §18 miBknod bsd & thé plIRINMR sHden baswoer at ur e of

t he=s anpl e nagmplawagevioushiinbitell ®Y hédting 1©@0 | & hrid| plackd A adest RIBPRF Mbasur@mbimi b, al
of 5 C withd samipleayas kapt it 30ciblited & 10PE, fari30 menutes it B0 * G) and tr@s foi AGImhoslat@r Crithet he
measur engerbpeddturd bfghepsamplo Walb/FRiseGFGn at C [iecB0r L with a 2dnperiuceihtatval df BYC while keeping

f ol | owi ngpt Pashrierhperaturee foe B@ mingtes iahd edndictingr fhe measurement of the pisendIME. §EC T IDis

[ err] &5 calgulated by the following formula.

reference o0il at 60°C sample at T°C
SFC(%) = 100 - - - x - x 100
sample at 60°C reference ocil at T°C

30

35

50
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45 50 55 6 EP0430180B1 As the reference oil (standard liquid oil), olive
oil having SFC of 0 at 0 * Cto[eIEg] was used. [err] [err] 7 EP 0 430
180 Bl Table 2 (cont.) (*1) Suc 4?106?@9>P1a0| d ester, "ER-290", trade
nane, sold by M t subi shi Kasei Shokuhin K. K. (*2):. PoI ygl ycer ol

condensed :55@:9&3% oﬁ‘&tha I%Lﬂroll)ltghve ot havmg SFC of 0 at 0*C to BB Gl used. " 20
nanme, sold b ken tam n *3 ycerol nonooleic acid ester,

" Emul gee I\/D', trade nane, sol d by Ri ken \/tam n KK 15 (*4): d ycerol

dierucic acid ester, "Sunsoft No. 533", trade nane, sold by Taiyo,
Kag\.gléu k K. 20 *5) WO shows the weight ratio of ar;tn
aquedus phase to § phase. W neans an <aqueous hasg and, O ngans a&h f at
phase. 25 (*6):§ W™ ;I él gn%F fo¥v ﬁe entil si sﬁ cat)lPon 9sta§<| it n; -
eval uation shogh Efythe table are as follows: 30 0.  Very

stable O Stable|at
EXAVPLE 1@ (erml’d;ﬂ
(mp. [err] of o+ 8 pd

shown in Tabl e'B-d?

Slightl y~sepgar at ed,, 35 X ng‘pl etel y ;sepajat ed. ‘" 40
gapaﬁ]ty est Afte>r< m'>)2(<|ng 00 parts of a mxe‘ﬂ oi |
Jdeed oil and palmoil and 1 part of the 45 enulsifier

%fvot hegesuptang m xtyre was hgateg toxferrk untl;!'
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the mxture into a stainless steel vat placed on ice to rapidly cool and

pl asticize, the m xture was storgﬂofﬁk Miys at 25 * C. Then, 180 g of the
aforesaid m xture was stirred w E( m xer (sold by KODAI RA CO ,
LTD.) for 40 mnutes. Water was then added thereto at 20 m/mn. with
stirring until the resulting water- in-oil emulsion could no | onger be kept
st abl e andTabtef 2t (boa&ny i nm scible with water. The maxi num 50 anount of
wat er capabl e of being maintained in the formof a water-in-oil emulsion
was cal cul g*éd:by Sueriodd ofwhgyf acid estek | t "BRS280%|, gnatad®d asame wat er
abgor pti on i ndex. Water absorption index = A(g)/B(g) x 100 A Anount of
absS®rbed water B: soddoly Mitsubigisi KasdheShekuhis BbKai ned are shown in
Tabl e 3 bel ow. 8 EP0430180B1 TABLE 3 Enul sifier

Wat er Absoff2dén | FEYDYIeSRY| yeerdensefacr LeinoAcii® Exadd (BBREL | ONn
Exanpl e 1) " 800 Hexaglycerol Tetraerucic Acid Ester (Production
Exanmpfe 2) PR-10Q50 teadg| 53Be ol SO r bYi RikengVisamin( Kr8duct i on

Exanpl e 3; Referencg) 50 Hexagl ycero| Heptaerucjc id Ester
(Product i or(*EQaWpI %cﬁ%r dirngole ‘?LlOa‘He‘aag‘F%E%?ol D@B‘Qﬁ?ﬁ%i'c"‘g\ci d Ester
(Production Exanpl e 6 900 10 _ .. Decaglycerol Hexaerucic
Acid Ester (Pr oduc&:#m?é $91d by RokaR Vitamig Beg‘agl ycer ol

Undecéseruciq Ggid t od i Exa £58; reng

Decagl ycer(SI 4@i'er u(l:qijé\ecfgi&pg?er%%#%ugé%% E?ig%?é 9; e‘}seorfgér)lce ©-

80 As is clear fro er S wn Tabl _g s L At in cases of
usi ng the pol ygl yce@r%:f] 'erﬁ%#%éaré? Qés?é?g g? ?Elléoi %\? r?’tlﬁuorxﬁ'l?ﬁoth t he
enmul sid yi Nq x&gpaci t n C or 1y t ahl < | i

et si on age ?errar Iggegh%\ggo?ﬁé;g&?gg?&i grgltﬁ\g))eﬁ?léo%?’ &%Wée?rjusf s???%gti on
stability of the waderan Nfat! pREYES O RRWNY fucgkea;@é eph&68t gAE during
production or storage of the emul sion can be greatly inproved. Thus, the
water-in-oil 20 emda®nawf£abi phhggenti on can be suitably applied to
foods2such as | ow calorie margarine, butter cream etc. Clainms 1. A

wat er - i n- oi{l*6gnul siTive hagigasa Boghttliat | emolsilfe caienis ptaselieyt he fat
phase of from 30/70 to 90/10, which contains a pol yglycerol fatty acid
ester, wherei n nor eexdwatofo bhiowni dght the thbélleatare 2 follasist conponent
of the polyglycerol fatty acid ester is erucic acid, and wherein the nean
esterfication rati@:of Velray mHahjie/cerol fatty acid ester is from30 to
90% 2. The water-in-oil emulsion of claim1, wherein the content of erucic
acid in the constit@dti n§tedde acid 30 component is at |east 70% by
wei ght. 3. The water-in-oqil enulsion of claim1l or 2, wherein the
condepsat i on degreePéf SRS reRPaIARRMent constituting the pol ygl ycerol
fatty acid ester is from2 to 12. 4. The water-in-oil emnul sion of any one
of clainms 1 to 3, wiéreFPMEHEYRAN S8RazakeR: of the pol ygl ycerol

-/ 40 EXAMPLE 2

(emulsifying capacity test)

After mixing 100 parts of a mixed oil (m.p. 34°C) of rapeseed oil and palm oil and 1 part of the
45 emulsifier shown in Table 3 below, the resultant mixture was heated to 60°C until dissolved. After flowing
the mixture into a stainless steel vat placed on ics to rapidly cool and plasticize, the mixture was stored for
2 days at 25° C. Then, 180 g of the aforesaid mixture was stirred with a KENMIX mixer (sold by KODAIRA
CO., LTD.) for 40 minutes. Water was then added thereto at 20 mi/min. with stirring until the resulting water-
in-oil emulsion could no longer be kept stable and the fat became immiscible with water. The maximum
s0 amount of water capable of being maintained in the form of a water-in-oil emulsion was calculated by the
following formula and it was designated as a water absorption index.
Water absorption index = A(g)/B(g) x 100
A:  Amount of absorbed water
B: Amount of fat
55 The results obtained are shown in Table 3 below.



35 fatty acid ester is from30 to 150. 5. The water-in-oil enul sion of
any one of clains 1 to 4, wherei EBPO®30480Bd fat content of the water-in-oil
emul sion is from5 to 35%at 20 [err] 40 6. The water-in-oil enulsion of
any one of clainms 1 to 5, wherein the nelting point of the fat phase of the
water-in-oil enulsion is from10 to [T8F¥§37. "The water-in-oil enulsion of
any one pf _clains 1 to 6 wherein the weight ratio of the aqueous eto
45 thg fat phase of t he wamelsfiern- oi | emul sion is fdomﬁﬂA&Grptnmlﬁ:{MZO 8.

Th t 11 /] wn ad
o o T ) TR

0.1 to 5Pog yagw@é,g orldR A EAfRr PRAUdE UirerSHceyt N€ gmul si ongg0 9. The
wat er - i nt %kag@&.l&n%ﬂeermcms%nm& aﬁhmneh ﬁ&eréace}m ch furt1h6r_ cont gi ns
at | east | oagaghyterd DobHoRRiE Acill Bbtb(PRGicton Baheb6) @ gl yceral fattyoaci d estler, a
pr opyienk Dgtagiybdrol Hakdebicia Atifl EQSH (Bloduclonsempié 0 fatty adid estemp and
| eci t hi n| DEgdgytdrat Ungschitlivic Acil Esfer (Prifdaction Examplals; Refertbriep) Mt el gem
Gew cht sy ®etrglytert! Dienele AstdBsiegProdixitas Example Beidfgéras)e von 30/ 70 I8ds 90/ 1d, die
ei nen Fettisdure-polyglycerinester enthATt, Tn demnenr als b0 Gew. - % der

Fet t sdur ekqyip Qrearr}?oﬂnt fo (35 FShbvrSiH Halss’ y;g ¥nytﬁ§ EdsBES S o' Py BFEbI BruSi Bl UNd

i N dePn oghgs i thik [iRbRioYE5dRS taT dMUINE] Bababity! Sd RS effect of formm a stable water-in-oil
Fet t sauleguih yrglrmablgest ers 30 bis 9 % betrdgt. 9 BLE 3 Emul sifier

Vat er  Abs oAdabriding! td #id @vedtion, the eriioiRatiol GRBIMY of Y A@BiA-LE erﬁ@és&h #aSig & high water

( Pr oductcbraént gmgppredutlion or storage of the emGigion idan B¢ Igyeamr mproled. r'mes, ihé watdGin-dil
Est er,_ ( Bmeidio bfi tisinkeotedae b& $uitably applied to foods snbiasHew expriy orargatineDbwatetigéam, Sl d

D

Edt er® (Production Exanple 3; Reference) . 50 Hexagl ycerol Heptaerucic
Aci d Est@aimgPr oducti on Exanpl e 4; Reference) 110 Decagl ycerol Decaerucic
Acid Ester (Production Exanple 6) 900 10 Decagl ycer ol

Hexaer udt cA Agfeinpl epplsiophaying @ weight Eie shihe aqu:m’s phase to the fat phasegef fm@@%%er ol
Undecger ucPd!0awhich Eg‘fa@F 3 mWS'MiﬂE‘t' ifabiy acid sptpn whesein maredhan R0 by veiphbeicthg falie er ol

Di eruci ¢ ARq%4C |e§ter9|s °P?@'F afid o yrherein the magn ggterffigation o 5
fromthe ré%?oqg@["@&ﬁ’q “’Tﬁ% %%e'f%fﬁ;g‘ W"'t he. cases of using the

pol ygl yc‘,erﬂ] -‘i\’nl- CI eaﬁg: smn of |§|m Jl’ Swhglfemtt t? gfnetruc%ndcud n? tthe con%n%u% }ag ¥ d ng
capacity a&gtl , /{ L B G AT
remardkabl e. Rccor nvent | on the enmul sification stability of

the wat @ -y vihdri ned"ﬂé'nﬁxlsﬂﬂ o#"'ééM\ % 3, Megé’h H@E&Bed%%k %%reﬂbfrpb%ly&&di’@éh‘?&ohé?@ or

storage of cnliutiRgrinG b,mcg@natgpacgregt@;, Yo Bl ¢/ed. Thus, the water-in-oil 20
enmul sion of this invention can be suitably appli ed to foods such as | ow

cal or i e arargawdter-oildmiulsdh of Bryodie of bigims GL1aI3Whetein e Widréyt Vale F the @Al GIFdefIN

havi i a weigkid asit istromf30thsoaqueous phase to. the fat phase of from 30/ 70
to 90/10, which contains a polyglycerol fatty acid ester, wherein nore than
50 % by sweThghwatepin-dillenufsinb tof aSone of claicisd to @nyiersdmihe odlid it copeatt pithy eetecih-of at t v
aci d est eremulsiaarigitrone 5 soc356k, at@AC.wher ei n the nmean esterification

@ 6. The water-in-oil emulsion of any one of claims 1 to 5, whersin the meltmg point of the fat phase of the

water-in-0il emulsion is from 10 to 40°C.

7. The water-in-oil emulsion of any one of claims 1 to 6, wherein the weight ratio of the aqueous phase to
the fat phase of the water-in-cil emulsion is from 50/50 to 80/20.

8. The water-in-oil emulsion of any one of claims 1 to 7, wherein said emulsion contains the polyglycerol
fatty acid ester in an amount of from 0.1 to 5% by weight based on the total amount of the emulsion.

9. The water-in-oil emuision of any one of claims 1 to 8, which further contains at least one of a sucross
fatty acid. ester, a glycerol faity acid ester, a propylene glycol fatty acid ester, a sorbitan fatty acid
ester, and lecithin.

50

Patentanspriiche

% 1. Wasser-in-O-Emulsion mit einem Gewichtsverhiitnis von wéBriger Phase zu Fetiphase von 30/70 bis
90/10, die einen Fettsdure-polyglycerinester enthilt, in dem mehr als 50 Gew.-% der Fettsdurekompo-
nente des Fettsdure-polyglycerinesters Erucasfure sind und in dem das mittlere Veresterungsverhiltnis
des Fettsdure-polyglycerinesters 30 bis 90% bsetragt.

9



rati o of the polyglycerol fatty acid ester is from 30:t 0%
wat er-in-oil emulsion of claim1, cont ent o t he
constituting fatty acid 30 r#jpﬁéﬁ*%sgﬁt | east 70 mﬂwﬂ! IM”
wat er-in-oil emul sion of claim 1 or 2, wherein the condensation egree of
pol ygl ycerol conponent constituting theAEleaygl ycerol fatty acid ester is
from2 to 12. 4. The water-in-oil emulsion of any one of claims 1 to 3,
wher ei n t hg—hydroxyt—vatte—of—tire ' tycerot—fatty—acrd—ester—ts—1 1 30
to 150. 5. m V\@t?r-i n-oi | enbPdsteR of gny aone of ();I alrrﬁ”a]?’fpf%’t‘m‘/m‘el n

Er’ sol § d T dexagpcere Hbxaericid Add Bebdr (Rreduction Ekamplll) Si on 1s from 5 t&wo035% at |20
[er ] 40 P Hexdbigcara Teatrasducic Ac¢id Ekterifraduction Ekaniey2) one of cllains 1 @0 5, whgrein
t he mel ti np Hpegwtera Pietudie Afid Esteri(Breduction ExévaplediRefierenas) oi | jerrul si orb0i s from 10
t 0o 40 [ er r| Hexagiyearo! Weptesrucicicld iBstefiotiuction ExarnplefiyRetsreacedf |cl ai ns MOt o 6,
wher ei n t hp Degsglyearol Pagaprycipficid Beter iRyerduction Bamplod) t o 45 t he fat®8hase of| the
wat er - i- o IDG@EW%?'HHX*’P@CWﬁ%ﬁ%ﬂ%@“ﬁf@"ﬁm.ﬂ8. The er-in-®% emul i on
of any one| Qpcaglvegrelindecaegucie Acidibster(ProductionFxample &iRsterepetht fai ns t hef?
pol ygi ycer hiPegagivgayo! Diefugic Acid Ester (Brodiction Examgle 9;Refetense) 0 1 b o 504 hyBuei ght
based on the total anmpunt of the emulsion. 9. The water-in-oil enulsion of
any one, of CAsdis nBar romthéBresulils isiwn firuTdbleg 1 € B.rib thercasea of strgte wolyglycdrol arusiv acids e
50 '8t tegtera caf dhie drivention, ebothl the @molsifyingt ¢apacity iacd dwt effect o fpmingyd etabe glatecivtoil
fatty aci @mgisiprare remadebleyi t an fatty acid ester, and lecithin.
Pat ent anspr Usherdiagsto this inygntiens thej emulsificatien stahilisnof et watsr-incaih emslior: having @rHigh| waler s
von wal ri genenPrdg preduptiont s apsage ah hesemuisionpgag byogreally igjpraved; Hass, the water-in-oil
Fet t sdugpePPYEigYPhftidinyentiancan besyitably applied fp fords Sudhap fow gplgriapargasing. bueperpam, efc.

sl ur eé;?% nente des Fettsaure-polyglycerinesters Erucasdure sind und

[ n dem da Btlere VeresterungsverhAltnis des Fettsdure-pol ygl ycer| nesters

30 bis 90% betr % ‘?29, f asgc vk 3d/%a ger
T

L0)

sser - |n 6l.- Errul sion

der Gehal t ~0il gmulm:naha; a we| @}l‘ﬁ?Of th he%euf Ph
m ndest2ns ?ﬁ g,y - ds %gfﬁ
oder 2, in dgfo g{e pg%y rsog,rgo u au

Fet t saur e- pol ygl yceri nest ers bet el I I gt en Polyglyceri nkorrponent e 2 bis 12

betragt. 4 WNeSedr-in-dN-dnbislohdt SIAIMAM, SASFEM I JoRBNt G brudé 8 IHCthE consititing Fatty ialia der
der Hydr oxylwpbnddﬂsaﬁﬁstwyene.gapl ygl ycerinesters 30 bis 150 betragt. 10
5. Wass®r-in-61-Enul sion gemmA ei nem der AnsprlUche 1 bis 4, in der der
CGehal t an sf eTtoosatdrintdil echalsioV\disctain 1 ion2,thedeimihescondeniation dbgres oCodi'ygly'csol 3bponent
betragt. 6. thhstitwing the p@yglyéerll faiyanid ggeraSiram 2term2der Ansprache 1 bis 5, in der
der Schnel zpunkt der Fettphase der WAsser-in-6l-Enulsion 10 bis 40 * C

bet ragt, #5 The wateriegil-amylsign otenylose ghcigiasrh® Biwhersindes hydresyd viluenes the psivglyesroli n
der das Gewi f@t apidasionis fram 30 tct50di By | gen Phase zur Fettphase in der
WAsser-in- C] EmJIS|on 50/ 50 bis 80/ 20 betra? 8. Wasser-in-6l-Emulsion,
gemaB ei ném sg};)‘?' \9Elsion b?'g ope of ¢lairgs, 1 tqf, whergip ths; oY taksonteptof &heyyaler-in-oil

, emulsmn is from 5 10 35% at 2
-/

“ 6. The water-in-oil emuision of any one of claims 1 to 5, wherein the melting point of the fat phase of the
water-in-oil emulsion is from 10 fo 40°C.

7. The water-in-oil emulsion of any one of claims 1 to 6, wherein the weight ratio of the aqueous phase to
the fat phase of the water-in-oil emulsion is from 50/50 to 80/20.

8. The water-in-oil emulsion of any one of claims 1 to 7, wherein said emulsion contains the polyglycerol
fatty acid ester in an amount of from 0.1 to 5% by weight based on the total amount of the emulsion.

9. The water-in-oil emulsion of any one of claims 1 to 8, which further contains at least one of a sucrose
fatty acid ester, a glycerol fatty acid ester, a propylene glycol fatty acid ester, a sorbitan fatty acid
ester, and lecithin.

50

Patentanspriiche

1. Wasser-in-Ol-Emulsion mit einem Gewichtsverhiltnis von wiBriger Phase zu Fettphase von 30/70 bis
90/10, die einen Fettsure-polyglycerinester enthélt, in dem mehr als 50 Gew.-% der Fettsiurekompo-
nente des Fettséure-polyglycerinesters Erucaséure sind und in dem das mittlere Veresterungsverhiltnis
des Fettsdure-polyglycerinesters 30 bis 80% betréigt.

9



20  -polyglycerinester in einer Menge von 0,1 bis 5 Ge 'u
der Gesantnenge der Enul sion, ent sser-in-61- WI I ﬂlmﬁw Imjélm
der Ansprache 1 bis 8, ,die, miter%m&oﬁf ent weder ei-nen ¢

Fett saur e-sacchar oseester, einen Fettsaure-glycerinester, einen

Fettsaur g; F\WQ&Q&(A;:’%%MJ@&EM’B ArSbriN1, 2 der def ébﬂaﬁaér'-r Eruéa@élpé P LGSERTARERT

Leci t hi n engdpiglen Fagy@g]g;ng@,g,l.tgn,ﬁ,dgstengw G&w -9 bditsgau dans 1" huil e presentant
un rapport en poids de | a phase aqueuse a |a phase grasse de 30 30/ 70 a

90/ 10, g wesbtieOLEMUicASIomES Alasprioh Y @terCe inOder Qér KbnduhsdliGhsgrad 8er dftASbduaigsiel | e
pl ys . de 50%ettstupepoliglychrins3rgbamiigien Polyaicaiakogipatnig@ tis 1@2deigt.de pol ygl yc6r ol

et acide gras est de |'acide erucique, et dans |laquelle | e taux noyen
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2. Emulsion d'eau dans I'huile selon la revendication 1, dans laquelle la teneur en acide érucique dans le
35 composant constitutif d'acide gras est d'au moins 70% en poids.

3. Emulsion d'eau dans I'huile selon la revendication 1 ou 2, dans lequel le degré de condensation du
composant de polyglycérol constituant I'ester de polyglycérol et d'acide gras est de 2 & 12.

4 4. Emulsion d'eau dans I'huile selon I'une quelconque des revendications 1 & 3, dans laquelle la valeur
hydroxyle de I'ester de polyglycérol et d'acide gras est de 30 & 150.

5. Emulsion d'eau dans I'huile selon I'une quelconque des revendications 1 & 4, dans laquelle la teneur en
graisse solide de I'émuilsion d'sau dans I'huile est de 5 4 35% & 20°C.
45
6. Emulsion d'eau dans I'huile selon I'une quelcongue des revendications 1 & 5, dans laquelle le point de
fusion de la phase grasse de I'émulsion d'eau dans I'huile est de 10 & 40°C.

7. Emuision d'eau dans I'huile selon I'une quelconque des revendications 1 & 6, dans laquelle le rapport
§0 en poids de la phase aqueuse & la phase grasse de I'émulsion d'sau dans I'huile est de 50/50 & 80/20.

8. Emulsion d'eau dans I'huile selon I'une quslconque des revendications 1 & 7, dans laquelle ladite
émulsion contient I'ester de polyglycérol et d'acide gras en quantité de 0,1 & 5% en poids, calculés sur
la quantité totale de I'émulsion.

9. Emulsion d'eau dans I'huile selon I'une quelconque des revendications 1 & 8, qui contient en outre au

moins I'un parmi un ester de sucrose et d'acide gras, un ester de glycérol et d'acide gras, un ester de
propyléneglycol et d'acide gras, un ester de sorbitan et d'acide gras, et la lécithine.
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