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application serial nunber 5 10/202,294, that was filed with the United

St at es Pat ew{) FI Traderrark Ofice on July 23, 2002. FIELD OF THE | NVENTI ON
The present” PAYRMNSh relates to emulsifiers for use i n BAHYAHRPH n-oi |
emul sions, and in oil-in-water enul sions, and the resulting enmul sions. 10
BACKGROUND OF THE | NVENTI ON Enul si BMUILSIGNS ning lecithin are wel | known.
The lecithin is used in the enulsions, as a surfactant or as an enulsifier.
Enmul si on capacity and enul si ons stabl I | ty are characteristics of emulsions
that are inportant, and, & Rigieny pd| Applicatipmsi r abl e to provi de

enul si ons that. have,.i oved nul..si ons CI RAY .0n_st | i ty 15
characteri stltvslg11 @UM\?R f—iﬁ" Il—fl\ﬁ‘frgj‘@o Ke prg%ta%‘@éﬂ?s%ﬁ?wgﬁla?es to

| eci t i n510¢ﬁ02ﬂl95,ﬁﬁﬁtlvifds(ﬁlédy\pﬂ1 thB dUnitad States @hteht antl TRadepatk OFice@fULIyi20Ns havi ng
I mproved enul sion capacity and emnul sion stability characteristics. The

| ecithin 2rS)p@rducts of the present invention are in a first enbodi nent

descri bed as nmenbrane 20 sep#ifi.pOF GHE INVERGYORD a ratio of alkali netals
to alkaline earth netals, ranging rromgreater than O to about 10, and that
i npart emul SI dire pegsent mwn@nmgreséwﬁngls@ﬁrs@ratspmbqlh pigtesirpil ewplsions,jand o
second e i the present invention are

descri begH lﬁrﬁ)a%er e&ngmlrngftcah&me%ﬁ?ta%%ﬁne@%l s to alkaline earth netal s,

r angilog from about 1 6 toBAﬂKﬁRGUNDOErTHELMg]ﬂI__ enul si on capacity
and/ or enul si ngﬁtabl lity | si on '

e t t |
felates to e OBt Feeladen 1 e PURREE wedin i SRR Cor a

veget abl eis@ishrfactdn®6? @ Winulsific. @aeukiordAYadiy e tsililsioas stalﬁihﬁ}%@ous phase and
fromgreater than O to about 1 % by wei ght of the specific lecithin

ment i oneFhadeigrstics gEapulgians tbﬁ@r%mmt@ntomd«we{dmbé lfowu 14, be desjrable tOETAI LED
DESCRI PT ﬁh@eﬂbﬁoﬁﬂﬂﬁhﬁb&l}h &eﬁ%ﬂ&é%ﬁsacidﬂmwﬁ&oﬁ laBitigs to lecithins

of a spe Ic type that are in preparing enulsions having inproved
enul slidon Obaxpetgmatlys and enul si on st ab| lity characteristics. The lecithin
products of the present in ?r(fFT Iqrbodl ment described as
menbrane separated | ecithi netals to al kaline
earth netal s, mapgsmgnfvenmnmhedsmlecﬂﬂhmf& specifidtype thht)areamfuhh@tepmmrt
enul si on capaci .and/ or i.on stabili.t 0 enul.si ops. WD 20 /016017
PCTI US20068} g’é"% ingprovsd ﬁ AR epPREHd %ﬁjeﬂqne%mtﬂl H‘H?‘B € t he
present lléeiﬁﬁipredhc%rcﬁfﬂﬁﬁiﬁésrehtbiﬂdeﬁ%n aRaN b figst Bmbadilentdes@ivea lab nﬁﬁb?&h& to

al kaline earth netals, ranging fromabout 1.6 to about 3.
20  separated lecithin havmg aratio of alkali metals to alkaline earth metals, ranging from greater

than 0 to about 10, and that impart emulsion capacity and/or emulsion stability to emulsions.
In a second embodiment, the lecithin products of the present invention are described as
having aratio of alkali metals to alkaline earth metals, ranging from about 1.6 to about 3.0,
and that import emulsion capacity and/or emulsion stability to emulsions.

25 The present invention also relates to emulsions comprising from about 1 to about 99%
by weight of a vegetable oil, from about 1 to about 99% by weight of an aqueous phase, and
from greater than 0 to about 1% by weight of the specific lecithin mentioned above, based on
the amount of vegetable oil utilized.

DETAILED DESCRIPTION OF THE INVENTION

30 The present invention relates to lecithins of a specific type that are useful in preparing
emulsions having improved emulsion capacity and emulsion stability characteristics. The
lecithin products of the present invention are in a first embodiment described as membrane
separated lecithin having a ratio of alkali metals to alkaline earth metals, ranging from greater

than 0 to about 10, and that impart emulsion capacity and/or emulsion stability to emulsions,
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and that inport enul sion capacity and/or emulsion stability to emulsions. In
determ ning the content of the alkali netals and al kaline earth netal s of
the lecithin 5 product, the following test procedure is used. Elenental

Anal ysis S %g }ﬁ rocedure SRC El enental anal ysis was g

| nducti vel 5’9 @5 ¥8'PI asma- Eni ssi on Spect roscopy (| CP- %%;T"%z{aﬁgfs %lget

el ements of alum num_ calcium, chromum jron, |ead,  magnesium nickel,

pot assi unit asseRndieaIbgdimest, (theclgsithin praduaty ofthgprssentinvartion agmdasgiihied agas 10
per f or mdha%ﬁfgoirgil@gf Mﬂ&aﬁﬁ@&k&lﬁﬁ ctdth mg&?sn}aiéﬁg ﬁ%ﬁ?élﬁtuyl 6Akbaht $Bf 1 ci al

Met hod Ca 20-° 99. Each sanple was weighed on an anal ytical balance to the
near est (Oar@Qlat ingporBeroulsion ceffacity hmi/mamglésmfstamlﬁiUémﬁmdﬂouﬁ two dilution

| evel s are requyiyr Y h ._and
recorded. To ﬁﬁdet%ﬁ Q%p%drng%}ﬁ% e?lkg]ﬁg)fﬁ aﬁ? ar osene 1%\{,\‘&;;55190{’@1@1 t&elﬁ and

recor ded. pﬂih:ﬁ:t&bmblllesévk@rtempﬂmdure(ismlsﬁl was vortexed until the sarrpl e is 15

conpl etelé di sso! vgd iggro | mat el 2 g mneral oil was added to the
sanpl e/ k aHh 09‘1‘135‘%/%%9 This concentration is used to

anal yze the | ouighent®\aghlysik $a8Ppérforméd by Qducm%l%ﬁ Cdtipled¥8asntd-Emiskionand Zn. For
t he higher concentration elenents, Ca, My, P and K, another dilution is

madehby t%pqcﬁ@scamp@(sk1ﬁ$wéﬂh9aree®1@@rs G mg,tialfil%tqhmwum@% ‘Faﬁg thfa |
Focord ¢ nltmepith BkANM AR ot sitell suiall Al A5 BENEITE O} &

recordthe utions are m'xe
hormgmeopnrfordibrbacsandpigde tlwrz&npdicaué)ﬂ Clmetnaists! Swtetye(ahOCSD(IQIﬁcmaNmﬂ@dWZOpl ate

along wt esta dar ds owed .t i mately
S0 n ot o - HhEn SIS ek et Shartath oo B B RREIS RERRRE' T

tr: plicat me raﬁgb 6fidoatériation, Zﬁoﬁh@ndrﬂazdlbadrardgﬁuﬁcem{]ﬁr@;dnmew (?I.&lgbfsﬂﬁpﬁépmh

cal cium magne5| um potassium sqodi an oS Qrou along wt ot her
metal s. TH& Brateheyead éﬁcgrdaﬂvragwswpkﬁepramﬁt%wé.ggqf eroa?netwé respective

el ement ({8igHBd akd r3&rdéd. %e%ﬂﬁpﬂgm%éne%ﬁ'ﬁ kR aP RIS Bl RPlSs ar e used

to calculatée the ratio of nonovalent to divalent (alkali netals to al kali ne

ear t hliret edmpletelydissqlveds ednproximetsly 4% 2 atinwalodl vasaddedtodhg sasiplatleeressnpr i si ng

reater t . f er~.than O
19 o about %3&)08?5 %C?Q%? A ?&aggré%ﬁ&e(%f\ég'l%a%fe& anl] ‘?ﬁ%&p‘l{r‘}e&% hlem%?% éﬁout 99%
by wei ghtFe, Pb,dﬂaaﬂ\hlﬂlyaﬂernﬂl@lrﬁmtlﬂeghet bamefiration alamahts,]ﬂ%, e, Pvamid & tanathert he

specific ithin nti.oned above, . b n.the, amount of vegeta Ie

oPT T zed. ol Bl cHat RO Cis oS 6598 65 O meticoRine Y Stk &1 ¢ he
present i sidaaiptdpProxiiBatdlf o3 L5 5o (ReraBive/Sitietad b1l 8nd FBHAke toﬁmwe@aame a
vegetabl e oil _m scella nmay be passed t hrough a nenbrane, preferably

pol yndt i cofdhe Srakililysians aeenixed il fpmagereausy ding samples ara glagebminebgated, The
lecithin @Co%khgie%gg?gtnétﬂo&g%tﬁ Bk Sh&k&s anPARIRLAL Yok 15 el ods are those

appearing I n
approximately 10 minutes, prior to the introduction into the ICP. Samples were run in

triplicate.
Calculation:

25 The ICP data is reported typically as ppm calcium, magnesium, potassium, sodium,
and phosphorous, along with other metals. The ppm values are divided by the atomic weight
of the respective element (Ca:40, K:39, P:31 and Mg:24) and the atomic equivalents are used
to calculate the ratio of monovalent to divalent (alkali metals to alkaline earth metals).

The present invention also relates to emulsions comprising greater than 0 to about

30 99% by weight of a vegetable oil, greater than 0 to about 99% by weight of an aqueous phase,
and greater than 0 to about 99% by weight, preferably from greater than 0 to about 1% by
weight of the specific lecithin mentioned above, based on the amount of vegetable oil

utilized.



5 No. 6,207,209 to Jirjis, et al.; US. Patent Nos. 4,496,498 and 4, 533,501
to Sen Gupta. Specific exanples describing the preparation of lecithin
products of the invention are provided as follows: Exanple A Two sanpl es of
m scel | a ed by using the present technique. sanpl es
wer e obt am§2@$/§%3{7\/\0 different oil seeds plants. A ne éﬁé&o&g;ss%&

condi ti oned and used. for_ renmovi ng phasphaolipids from each of ,tL}

e
sanpl es of mi sC&gerthimpreducts Al theRIesSHRALRRMAY §e Rropaikd Ry ABY SHable
Cs1moNi CS, marnBe - Fol BRariRE R Ri36aB18 8il Riscell#haf bepiss&inRRigh @ Yidithr A3, aver age pore
size of 0.3 mcron, and in  the formof a spiral wound 25 inch x 40 inch
menbr ane meferblnpolymrsicras semiaprsmazble, 1Gokigindireteeiate dnd g pewzdaten e fesithmnbr ane i n

i nt i |
Soaked | PRl R HE Mokl OBANRIry bPuck el e it Bk IR B 20 |
(hexarke) Kar6,2%,209ur KrjisFetna] Uy, Patet Nosrd)426498vmd 455821561 td SensGiptaict i on

sol vent hexane) for.24 _hours. The.two.sanples.of mscella were
ndl vi ducTES D RSN R et BTGl RE it L was
conduct edra¥idéedsgplldvse concentration of 1 Ox of the feed concentration and

the perneate rate of I Ox concentration was 100 liter/hour n2. For the corn
mscella, the test was conducted aExfmplerkate concentration of 7.4x of the

feed at a per : i : s of
soybean oi l mﬁ@%}e g?éﬁgfgﬁ%cg@%\géﬂgk%é{aﬁé?;&?g%g&;@%&@%ﬁ%@gt ?gg{}téle]% by using
t he pllesesatptes wierd aptanedSpom &bo difigredt @il saeddplantd0 i nch QX menbranes were
Ferovi ng. phosghBETBIATE "5y CE8iiants B 1 mn TP R P LA RRE B 1006

i sopr Op?ﬂ@ﬂozjsalhpllés &ffrlnfswras .Thé\h'%eﬁlbk‘diidlp/&rchhd&& wa@hemﬁl bmbﬁnaﬂgmcd)snmaﬁd cﬁyvas -
recirculated_at a flowrate of 15 oyr per el enent and forced through the
menbr ane B6r £ rflstpbra%eﬂnabfavhﬁqaﬁaﬁl@gﬂ aagi“ﬂ@g PGFR8® P?‘P‘?isézerogQi3r[E‘G¥°§t i or

forcing tdg RpahhrihaSpirdl $oRhd 88l idcl xa® indnah&rstaRedidmait] Phe mkRbraAbvagses of the
Exanple B). Then the resulting nenbrane was soaked in a 50:50 m xture of

i nt er Hedi conditigaadiyroalfing imnmessins;n A inferandiatespiveridpiopanadofoy #hhours.00%
5008/ 01601 SRR EkbyoRr SR i mifleRlr iorhtllels dolle GEBELOP gt iiron .

nB/ hour eeivest (hesant) fan2¥ hars efingby, theatdnbmarfeovas sadked tin &frantiondodwent Fi nal | y,
t he resulé}i r;% r’?ag%{@nes wer e soaked in extraction solvent (100% conmmerci al
hexane) f@f*aRe) I} Ul so with recirculati on and forced perneation of the

extracti on solngmo sdmpfied ¥hiscella verd I idha1y Proctses. Wok the k&ybERi bpur
recirculation flow The 5 resulting nenbranes treated with this process are

"cond?® i oniserliaethe tesiwas copdycted at prieniafe egncentration of 10x of the feed concentration

and the permeate rate of 10x concentration was 100 liter/hour m?. For the corn miscella, the

t wo
rom

test was conducted at retentate concentration of 7.4x of the feed at a permeate rate of 80
liter/hour m? .
Example B
25 Samples of soybean o0il miscella were taken on different days and were treated by
' using the present technique.
Spiral wound 8 inch x 40 inch QX membranes were purchased from Osmonics, Inc.

The membranes were conditioned and used for removing phospholipids by soaking them in
an intermediate solvent (100% isopropanol) for 12 hours. At 6 hours, the intermediate

30  solvent was recirculated at a flow rate of 15 m’/hour per element and forced through the
membrane pores for about 15 minutes using a pump (this recirculation or forcing through is
referred to as “forced Permeation” for purposes of the Example B). Then the resulting
membrane was soaked in a 50:50 mixture of intermediate solvent (100% isopropanol) and

extraction solvent (100% commercial hexane) for 12 hours. After 6 hours this soaking
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this Exanple B. The soybean m scella containing about 75 wt. % hexane, 24.3
wt.%crude oil, and 0.7 w. % phospholipids, was passed through the first
conditioned nenbrane at a trans-nenbrane pressure of 4 Kgf/cnR at a rate of
0.6 nB8/ hour er el ement. The resulting retentate stream ut 7 wt.
phosphol i pi %?F(& 625 wt. % oi | (i.e., the test was condu&’?ggmé@og@%? nt at e
concentration of Ox of the feed congentration). Excess hexane was added to

this ret émlaéeérﬁqarculaﬁen Ay 1atoRf léfmt/h%upg)e sxsf ashiorcsd PRanEaHen 195 one (1)
portion ofohElisehhals KR, Eﬂqusuﬂtﬁl%}nerﬁﬁrﬁtﬁame%taﬁéd%@Quﬁgloﬂﬁsoleeﬂﬂ?m% Thi's
retentate stream was fassed t hrou a second conditioned nenbrane at a

t r ans- merdomaneeciprhsxang) fordg hamxgeflsm@l recirculatipn@nd forced3®rmertion of thes per

el enent i t cq 3 %ohexqne.

Wt . % phoegp%é(ﬂolhpsl gﬁtgﬁgh§§gv&ﬂ .aﬁ}o’lgilﬁqvb e ‘Qﬁlgllge]glu/?l\g‘glﬁtecfc g%flﬁg?’t ﬁl%n free of
h exane wiredulttfzdmernlnretcs meated s/th whik process lares‘comtitioried treensirieghfonpsrpdes of vent i zed
at a rate of&}flSOOég/ hour, 95C and 260 mm Hg absol ute pressure. The
resul ti ng}h’c? gBRB i on of hexane was 5% The retentate streamwas further
desol vent i zed Tak sgybetipetalddoftadfingldfdlt 7 wegh hdRgR! 24.3 wkPA&ase 611,00d 89 20 mMm
Hg and sparze stream of 80kg/ hour %/ using a stri pper to pr oduct 600 kg/ hour
of | eci tWi’% phesphelsd Wﬁpi}sé@sﬂ’{qﬂ fiss epeditioned canbragepat ¢ Sgey-membrage | |

bresent draruearkefem s 3‘%@35‘221‘&%%%‘? 2T ol G Rt Bt he
soybeldn aibbyt 7 \-zu}‘ofplhospéphmds andr23petsé et (06.) the tasttwatsmge@wtadidt rétmtatve oil, corn

oi | . groundn Qi | I r oil, 251 noI Qi | e dlL alm0|l
coconut PR Ftllo ‘?fl\% E{I? ?r%%a BRCBIFIIRY R/ceﬁsr e&‘fﬁ)‘f'aéstagﬁ@&%ﬁgla rogetiatted or
m)f“ fi gd tﬁébk@pclw:us@ﬁfmmotzyrpoﬁmés&ﬁ“he%@éaoénel(Ppdem@u%fFréﬂemaw&esfl l%ﬁngaﬁ@ foybean

oi |l an artia rogenated s ean oi uitable oils of anipal origin
for use Pﬁ%@ﬁ&%ﬂ X‘f‘%’é% @g‘g{ﬁg?@neb ip getentale Stegam Was13sysfl throvghi2 segendyp) e aqgeous

phase maycoR@itibeAdnenlbthsfe dt AHaHARRMYRRLE bresﬁ'f'é’oﬂil kglﬁ/&nbﬁ a3he 69088 B maied
aqueous solution that may contain ang solute, and a m xture. Preferred for

use 15 met elementhresuliing iniagntgniste siram prvrgahout 63 whts hewanead3 e Y%or epar ed by any

known te 0S R rocedur es
for pr ep?ﬁgr{’q‘uﬁ%lgé ahd } Z%ﬁ’é’ﬁﬁg‘rﬁﬁlﬁ °&‘|ﬂﬁ£- 1% 0@‘}%?@&‘%“‘%&#‘7 ﬁ@%oos/ 023358
connect i maetmmt insdlitdesd r’lﬂmremmatmsmaﬁmm dssobvestifedrat aletteo i 808 kgtoun P5Che
propertie f enu aC| ty and enul si on_st ab| | si ons of

't . Th
the. pr esdi R b0 G R SR PRt I e oG ftion prptan sl 5o Hhot oo o

conventi qe@hta@mukﬁn @a$ fiddher stbllvéxitﬂéd atiaxempéravade o¥fl IM fan H’S@iiuté prebsueteof
agriculture, 5 pharmaceuticals, cosnetics, food and the |ike. The foll ow ng

exanpiles amieadspuae steeam of 30ke/Bow bynising psGwRer tp preduet A9 kefour of assi st
one of ordifaf r\%&o&l@tlﬁmné&sﬁﬁklswnﬁd}%%ng the sanme. The exanples are not

intended In a
Any vegetable oil, which may be solid or liquid at ambient temperature, can be used

in the present emulsions. Suitable vegetable oils for use include, for example, soybean oil,
sunflower oil, rapeseed oil, cottonseed oil, olive oil, corn oil. ground nut oil, safflower oil,
25  linola oil, linseed oil, palm oil, coconut oil, all of which may be partially or completely
hydrogenated or modified otherwise, and mixtures thereof. Particularly useful are soybean
oil and partially hydrogenated soybean oil. Suitable oils of animal origin for use include, for
example, butter fat and fish oil.
Any suitable aqueous phase may be used. This includes water, any dilute or
30  concentrated aqueous solution that may contain any solute, and a mixture. Preferred for use
is water.
The emulsions of the present invention may be prepared by any known technique. In

this respect, there are described two (2) procedures for preparing the emulsions herein, in



way to otherwise [imt the scope of the invention. EXAMPLES 10 In carrying
out the follow ng exanple, the follow ng test procedures were used: In
determ ning the emul sion capacity of an enul sion of the present invention,
the follow ng test procedure is utilized. (1) One (1) qr | ecithin
i s mixed V\A‘Y(i’lg@y‘”gfplafrs of refined deodorized soybean O%ﬁ@;ﬁ(}?@%‘?ses from
Cargill, Inc.;,. 15%2 Fifty (50) granms of the resulting solution is weighed
into a 60€PDRfCto sthe prepacation qf ginuistans £05|dgtermination ofithepropertias qieraulsiarwy i xer,
avai | abl e;f,0 G e LRI LRRFNY. Cermany, at roomtenperature, and at 1700
rpm(revo? tions per mnute)"for one (1) mnute; 20 (4) Dem neralized water
i s added in t hEhewonisionsof thelpeesentinveption an gxpectadits beiusefitlin athappdicatimal t i c
punp, node 5 at rate of 1 1 1, ntil the enqulsion breaks.

B enii g St ra il Gy Ml bl HepuskOBafiR g e Nar

Sci ence aptthrmacestivaly, ogyheGos)fdddtape thediket he conbi ned sedi nentation and

coal escence of__enul sified drops of a dispersed phase .such thact‘ t he drops
will settle outhedpliqwine expmplesare pigasnipd oSt PR netop andifgsdiion | s
al so ref egfeaft ofdinaey sl en RALIAE alEifh tHe WRAE 'THeRx fhple€ i ndi BRnELAAERY tO an
oil- in-water emulsion. This breaking of the enul'sion can be noticed

vi sual |y way toreshervise lippitdhosdopg of the inveetiaanu| si on changes from high to a | ow
watery solution. Further, the breakjpg)\@hghe emulsion can be heard, in
that the sound changes while stirring occurs. Also, the mxing is no |onger
contrd | abl e, Iareargpadttehé fojlowing eabmpleghd fdlovingitest pracedies whiemis@loi nt, t he

water is no 0 .| onger sorhed into..t enmul sion:.. (5) The anpunt of water
hated | o muasdeeHiRmedRT AheRR chPio eI el sl TR *and (o)
Cal cul at i f@owinigltést procsmpiiutilizdd=C) by the fornula of EC=wei ght of water
added x 2 = granms water added per .one (1) gramof lecithin, -5 WO

2005/ 016017 gcﬁ) UsSingd 1 ozramod theyeqithirdgmiyednyith 33 erams of refiseddsodarizsd st ability

test providesndilhaiae féh€atdi@m@f the effectiveness of a lecithin to form
stable watér-in-oil enulsions and/or oil-in-water enulsions. (a) In

eval ubti ng wat(@) - i Alifty (S0 gnatnsiofthe resulimgsoltioriseneighed ind a$0R mlFPyrexul si ons 5
havi ng va,l;e\éji%g proportions of oil and water as follows: 120g soybean oil and
30g water 5g soybean oil and 45g wat er

(3)  The solution is mixed in a RZR 2102 mixer, available from Heldolph

Company, Germany, at room temperature, and at 1700 rpm (revolutions per minute) for one

(1) minute;

20 (4) Demineralized water is added in the vortex of the mixing using a Watson
Marlow peristaltic pump, model 5058, at a rate of 115 ml./min., until the emulsion breaks.
Breaking of the emulsion is defined generally, for example by the NRT Science and
Technology Committee, as the combined sedimentation and coalescence of emulsified drops
of a dispersed phase such that the drops will settle out of the carrier liquid. The breaking of

25  the emulsion is also referred to as the point where a water-in-oil emulsion changes to an oil-
in-water emulsion. This breaking of the emulsion can be noticed visually in that the viscosity
of the emulsion changes from high to a low watery solution. Further, the breaking of the
emulsion can be heard, in that the sound changes while stirring occurs. Also, the mixing is
no longer controllable, and spattering out of the beaker occurs. At this point, the water is no

30 longer absorbed into the emulsion;

(5)  The amount of water added is measured by reading the value directly from the
balance; and

(6)  Calculating Emulsion Capacity (EC) by the formula of EC=weight of water
added x 2 = grams water added per one (1) gram of lecithin.
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90g soybean oil and 60g water 75g soybean oil and 75g water 10 60g soybean
oil and 90g water 40g soybean oil and 110g water In each of the six (6)
eval uations, the lecithin used was nenbrane separated, had a content of
about 35-40%o0il, and had a ratio of alkali metal to al kal.i met al of
about 2.4 PR2WHOY, ocedure is carried out as foIIoms:P?éhgﬁpS%%§Q1 % by
wei ght of the lecithin in refined deodorized soybean oil, available from

Cargill, Inc., until the |eciEMUASIGNHTIMYLISG(ES)2) Wi gh t he above

nmenti oned ano : i i . : he near est
0.01 g.; (3) Kﬂﬂ%et gﬁ@gﬁt%ﬂtg%ésmokﬂg@a&%%c%%%g@ en?f)%gt?‘,’engg\?g)if%abl e from

Hel dol ph lecithitCorfprmm stablGavatesinsoil snuls®@s and/orbiloi0-watenenfulgiorsne (1) minute; (4)

: . oyl smui one (: .
e 1n the VB bt o1 ol R REBTbLAEEs. MR Bkt g BE Pt ory ©

nmodel $H05@wingtvasying prbgortidnsbfdilhd watetibefollows:! t he total anount of water is
added; (5) Mx for a further one (1) ninute at 1700 rpm and pour 100 m of
the emulsion 25 into aléfrgaﬂﬁﬁaéﬁlléﬁﬁghﬁj@?@(G) As the emnul sion
destabilization occurs, 196 @5behloil RE8A5whier Separate at the bottom of the
cylinder. The | ayer of water separation at the bottomof the cylinder is
recorded at times of 5, %4Psoyben adpnd@Og watsr 120, 150, 180 and 240 ni nutes,

as well as 12, 24 and ‘}§%§b§/ﬂéaﬁroﬂaﬁd(ﬂ%wt@? enul sion stability (ES) is
gs. It

cal cul ated by the recordi I's noted that the enulsion is nore stable
when tthere is | ess wat efOssyheantdiland96g watert of tine. The test is repeated

for the enul sions havi n? thebdi ff.lergrigorati os of water and oil. The results
are reported in the Tabl &8 SPPERA BE 1408 W% Wo 2005/ 016017 PCT/ US2003/ 023358

| n eval uakicach ¢fithe iR ()@l slhatimkl|thé REithin hied s WRRhbraeabphited] had X cdfignt ofrul si ons
havi ng varying @/roporti ons of oil and water as foll ows: 30% soybean oil and
6

120g wat eoutiy & oihand had p ratiqpf abkal metal to-alkaling garthaesit S ADUI R-4and 90g wat er
759 soybean oijheq&g?%ée&ry\@g%edgggﬁggman oil and 60g water 110g soybean

oil and 40 g water 1n each of the six (6) evaluations, the lecithin used was
menbrne separ(d ed Mikdée by weight of the lecithin in refined deodorized soybean oil, available
from Cargill, Inc., until the lecithin is dissolved;
(2)  Weigh the above mentioned amount of the solution in a 600 ml Pyrex beaker,
to the nearest 0.01g.;
(3)  Mix the solution with a Model RZR 2102 mixer, available from Heldolph
20 Company, Germany, at 25°C, at 1700 rpm, for one (1) minute;
(4)  After one (1 ) minute, the above mentioned amount of Demineralized water is
added in the vortex of the mixing using a Watson Marlow peristaltic pump, model 5058, at a
rate of 115 ml/minute until the total amount of water is added;
(5)  Mix for a further one (1) minute at 1700 rpm, and pour 100 ml of the emulsion
25  into a graduated cylinder;
(6)  Asthe emulsion destabilization occurs, water will begin to separate at the
bottom of the cylinder. The layer of water separation at the bottom of the cylinder is
recorded at times of 5, 10, 15, 30, 60, 90, 120, 150, 180 and 240 minutes, as well as 12, 24
and 48 hours.
30 (7)  The emulsion stability (ES) is calculated by the recordings. It is noted that the
emulsion is more stable when there is less water separation per unit of time.

The test is repeated for the emulsions having the different ratios of water and oil. The

results are reported in the Table of data below.



10 content of about 35-40%o0il, and had a ratio of alkali nmetal to al kaline
earthnetal of about 1.9. The test procedure is carried out as follows: (1)
Mx 1% by weight of the lecithin in refined deodorized soybean oil,

avai |l abl e ill, Inc., until the lecithin is di ; (2) Weigh
t he above %@?ﬁ%ﬁ@@amunt of the Dem neralized water a?égéw?\mé%%oo m
Pyrex beaker, to the nearest 0.01g.; ( Mx th ter with a Nbdel RZR 2102
m xer, avai l at}T’g"aﬁ'ﬂW IROYAHE © %ﬂﬁ‘ﬁ’;}g gerWa‘?Yﬁﬁla sxdp) era{’]lS‘? Yl¥m for 1
mnute; (dhryiff propor@iBss dfloil dHdReid as FIBwabove nentioned anmount of

| eci t hi n/ soybean oil 20 solution is added in the vortex of the m xing using

a Watson Marlow peri st aP?g soybeanril apddePe walgss, at a rate of 115 m/m nute

until the total amount gk, ¢ 1651 dRipssQuRean oil solution is added; (5)
Mx for a further one (1§g r#yﬁﬁt g&at 170% rpm and pour 100 nml of the

emul si%on into a graduat é0g soybeandel and®9g 8Yer As t he enul si on destabilization
occurs, the oil wll begin to separ at .the top of the cylinder. The
B pPei g e

| ayer of soybean oil se om of the cylinder is recorded
at tinmes of 5, 10, 15, 80gsdBeandil anliZ0g whtep, 180 and 240 ninutes, as well as
12, 24 and 48 hours. ( The, enul si stability (ES) is calculated by the
recordings. It is not edﬂqgﬁoylf’??é‘og(?“gaﬁlgé\'% is nore stable when there is

l'ess oi | sepanakddibrRRY siti(l) evathations®he 18 @ir @24 was nlcRMDEAL AeharAEd, hikEa €Ul Si ONS
having the different ratios of water and oil. The results are reported in

t he THbI ecogfentieftahowSiSAQ% oih, and dpde ratigiof alikall metal toi alkeling pardimejel of abhdue

enul sions; gthere were carried out six (6) runs utilizing the specified

| eci thin. The values for the Enul sion Capacity (EC) of the -7 WD 2005/016017
PCTI US2003/ 02335 8estprobssiuonis caricé oBI0E folR8®; 339, 348 and 366 grans water per

i si ons of e pPEEdT oY ReieRt TR et RikaatebfDel Bpet fh 4R Rhel of
emul si on gap@atl, In€xakie thenérithiniaissoledd; 300 grans water per gram of
rect iy > TBE Weiphthe above martionied amovat of the Demineralized waias at 25°C in a
600 ml Pyrex beaker, to the nearest 0.01g.;
(3)  Mix the water with a Model RZR 2102 mixer, available from Heldolph
Company, Germany, at 25°C, at 1700 rpm, for 1 minute;
(4)  After one (1) minute, the above mentioned amount of lecithin/soybean oil
20  solution is added in the vortex of the mixing using a Watson Marlow peristaltic pump, model
5058, at a rate of 115 ml/minute until the total amount of the lecithin/soybean oil solution is
added;
(5)  Mix for a further one (1) minute at 1700 rpm, and pour 100 ml of the emulsion
into a graduated cylinder;
25 (6)  Asthe emulsion destabilization occurs, the oil will begin to separate at the top
of the cylinder. The layer of soybean oil separation at the bottom of the cylinder is recorded
at times of 5, 10, 15, 30, 60, 90, 120, 150, 180 and 240 minutes, as well as 12, 24 and 48
hours.
(7)  The emulsion stability (ES) is calculated by the recordings. It is noted that the
30 emulsion is more stable when there is less oil separation per unit of time.
The test is repeated for the emulsions having the different ratios of water and oil. The
results are reported in the Table of data below. |
In respect of the emulsion capacity of the emulsions, there were carried out six (6)

runs utilizing the specified lecithin. The values for the Emulsion Capacity (EC) of the

-7-



Ratio Enmul sionG | and Water 120g oil/ 80/20 30g water 105g oil 70/30 /45g
wat er 90g oil 60/40 /60g water 75g oil 50/50 /75g water 60g oil 40/60 /90g
water 40g oil/ 27173 11 Og water LAYER OF WATER SEPARATION 5 m nl10 mi nl5

m n30 m n6Q [ n 10120 m n150 mi n180 mi n240 minl2 hrs
OOOOOOOOOOM‘S%‘@%@H%OOO 00000000000 00000000000 OOOOOOOSgggg%%?B%g&V\/at er
emul sion 10 LAYER OF O L SEPARATION Rati o Emul sionQG | and Water 120g water
20/ 80 / 30§n13§1pns were 307, 332, 339, 348 and 366 grams water per gram of lecithin. It may be

observed from this data that the water-in-oil emulsions of the present invention, are

characterized by a high level of emulsion capacity, exceeding a value of 300 grams water per

gram of lecithin.

5 TABLE — EMULSION STABILITY

Water in oil emulsion

LAYER OF WATER SEPARATION

Ratlo
Qil and
Emulsion Water [ 5 min | 10 min |15 min|30 min| 60 min | 90 min {120 min|150 min] 180 min|240 min!{12 hrs
120g oil/
30g water 80/20 0 0 0 0 0 0 0 0 0 0 0
105g oil
/45g water 70/30 0 0 0 0 0 0 0 0 0 0 0
90g oil
/60g water 60/40 0 0 0 0 0 0 0 0 0 0 0
759 oil
[75g water 50/50 0 0 0 0 0 0 0 0 0 0 0
60g oil
/90g water 40/60 0 0 0 0 0 0 0 0 0 0 0
40g oil/
110g water 27173 0 0 0 0 0 0 0 0 0 0 0

Qil in water emulsion

10 LAYER OF OIL SEPARATION
Ratio
Oil and
Emulsion Water | 5 min | 10 min {15 min|30 min| 60 min | 90 min {120 min|150 min;180 min{240 min|{12 hrs
t 120g water
/30g oil 20/80 | 19 19 19 19 19 19 19 19 19 19 19
105g water
/454 oil 30/70 | 28 28 28 28 28 28 28 28 28 28 28
90g water
/60g oil 40/60 | 27 37 37 37 37 38 38 38 38 38 40
759 water
[75g oil 50/50 | 31 33 34 35 35 35 35 35 35 35 36
60g water
/90g oil 60/40 0 0 0 0 0 0 0 0 0 0 44
40g water
/110g oil 73/27 0 0 0 0 0 0 0 0 0 0 68

From the above data it is apparent that all of the water-in-oil emulsions tested are
characterized by having good levels of stability as evidenced by data showing no separation
for a period of time up to 72 hours.

15 The data in the Table showing the results for oil-in-water emulsions having the same
lecithin, but having varying levels of oil and water, is not as good as that of the water-in-oil
emulsions. As the data indicates, for the oil-in-water emulsions, the better emulsion stability
is associated with emulsions having at least a ratio of oil to water of at least 60:40. When the
oil-in-water emulsions have a ratio of at most 50:50, the emulsion exhibit more oil separation

20  per unit of time.



1058 water 30/70 /45g oil 90g water 40/60 /60g oil 75g water 50/50 /75g oi
60g water 60/40 /90g oil 40g water 73/27 /1l Oy oil 5 m nl0 m nl5 m n30
m n60 m n90 m n120 m n150 m n180 m n240 m nl2 hrs 1919191919191919191919

28282828283@;%@%@%@@28 2737373737383838383840 313334353%%%&%%%%&%?

0000000000 00068 Fron1the above data it is apparent all of the
wat er-i n-oi |  si ons te ed. ar characteri zed havi od l.evel s of
Ceani 11ty hs TF R 158 D deoThs R e Bt R atio b perihy Bt o *1 e
up to 72 dabébBnentsand ihfighes. Hbwdver, dndNkaled i@Meng will@edo@aidt it mefy

oi | -in-wat er enuI5|ons having the sane._ | ecithin,_ but haV|na varylng | evel s

of oil arf@aians and medifigations mgy e made Pl repaning withindhe spitignd scapsef ficons. As
the data jjpdiigates, for the oil-in-water emulsions, the better emulsion
stability 1s associated with emul sions having at least a ratio of oil to
wat er 5of at | east 60:40. Wien the oil-in-water enulsions have a ratio of at
nost 50: 50, the emnmul sion exhibit nore oil separation 20 per unit of tine.
-8 WD 2005/ 016017 PCT/ U52003/ 023358 The invention has been described with
reference to various specific and illustrative enbodinments and techni ques.
However, one skilled in the art will recognize that many variations and
nodi fi cations may be nade while remaining within the spirit and scope of the
i nvention.



5 WD 2005/ 016017 PCT/ US2003/023358 W Claim 1 . A lecithin product

conprising a nenbrane separated lecithin having a ratio of alkali netals to

allcWne earth netals, ranging fromgreater than 0 to about 10, and that

i nparts emyl sij capacity and enulsion stability to enulsi The

| ecithin g&%‘?jﬁ@?’“’&?ﬁo aim1 that inparts emul sion capacilP?;;Rfc%?ooé/?zé‘g 8er t han

3 00 grang ter per gramof lecithin. 3. The lecithin product according to

Caim!| W&H#M the ratio of the alkali netal s to alkaline earth netals

ranges from grieat era febigtin ProHQct%Bﬁhflﬁsiﬁg a themPBran€ Gdplaltitddl 1BEIRAWEAviSORLS 8F NY @

lecithin having a ratio of alkali netals to 10 al kaline earth netals,

rangi ng falkah ragials to alkdine gardipegtalsgrapging Agm greater; thasel} tosabew fi0s prshthatapaci ty  and

enul si on ; L LIty ' . lLecithi n. product according to Caim
i o) 1 ct g

1 wherei nu':r.pﬁ}e?é %&é'%}(lgﬁg?p%?weﬁgloﬁﬁl?lén ﬁ%qlgﬁysfgt%ﬂgioazl ine earth netal s ranges

from gbout 1.&.to JhelecitRinProdict ofdailrek ihahimpars eduisibn ofipaCltypofgrdatertthin | npart s

enul si on pacity of greater, than 15 300 grains water per gram of |ecithin.
7. An enuf@i%?@%%ﬁﬁ?l?egigﬁ&]?tﬁf) eater than 0 to about 99 weight % of a

veget abl e oi |3 fromheleahiaprédusiacBortihga Olhim 9 wheedif) tHe rifiodf tAYalRglIeOUs phase,
and from greater than O to about 99% by wei ght of a | ecithin product
conpri si rigetals fealkpling satle patalsranges fropy gredter tagbeltoati o of alkali netals to
al kal i ne_eart by met al SeinfR0GHAd ohpHigs #RkRlin hiiRe Prdi® FAnahYdad@. and that
i mparts emnul sion capa?:li '.lyﬁflgn grruﬁg%lg% St%BPPI ty tf) ?errulg(?ons'. 8. The
emul slln alkadioe darthymetalsGianging fromiabpwi Irb torabotad], ehd thapimpdiie emhlgongapasity o of
the al kal | dréEtuiislio% Ea%il%l oaérhlﬂg,loearth netals ranging fromgreater than 0 to
about 5. B¢ A EMIEION conprlrslsl'ng greater than 0 to about 99 weight % of a
veget abl e o0i l5. fr Qe tecithih @rodubtadecrding taOhaith 1S¢herdn thetratié efftha@slkalijueous
phase, and from greater thar 0 to_ 25 abo]g§ 9‘%% %wei ght of a lecithin
product HAHRRE ‘?lﬁ’ﬁieﬁrﬂb?letés%rllgesﬁﬁfnaﬂbgmt b9 a0g earth netals, ranging
from about 1.6 to ghewitRinProdbibtidlain 4 MMREkdpart£ERNSIbR BapfadPR6S dr¥at@tfare MUl si on
stability to enmulsions. 10. The enul sion according to Cai'm9 wherein the
| eci tHi n I0cerres wterspea gram ¢fdeadthin. g kal i metals to al kaline earth nmetals
rangi ng from about ,1. %ﬁj;- . ] e ' : rding to Claim
6 that is a vva(#t?er-|‘A%n-eg‘|1 ﬁ%rﬁn‘{t} |3§{g%‘of§gr62#%rem§bn§fos%ﬂg{ﬁ§%gggg |ﬁ§g?o Claim®6
that is avegetable bﬂ,—ﬁm greatentﬂag Ddmaboui 39 w&‘ﬂght%ruﬁhr_siaqmow:;dmscgjiangﬁbm Claim9
that s & oL ohel dioGhbuSBYL 5 Rt ok eoti (20H AL b AR S HohalCseShedlel © ¢ Nat
lecithin having a ratio of alkali metals to alkaline earth metals, ranging from greater than 0 to

20  about 10, and that imparts emulsion capacity and emulsion stability to emulsions.
8. The emulsion according to Claim 7 wherein the lecithin product has a ratio of
the alkali metals to alkaline earth metals ranging from greater than 0 to about 5.
9. An emulsion comprising greater than 0 to about 99 weight % of a vegetable
oil, from greater than 0 to about 99 weight % of an aqueous phase, and from greater than 0 to
25  about 99% by weight of a lecithin product having a ratio of alkali metals to alkaline earth
metals, ranging from about 1.6 to about 3.0, and that imparts emulsion capacity and emulsion
stability to emulsions.
10.  The emulsion according to Claim 9 wherein the lecithin product has a ratio of
alkali metals to alkaline earth metals ranging from about 1.8 to about 2.8.
30 11.  The emulsion according to Claim 6 that is a water-in-oil emulsion.
12.  The emulsion according to Claim 6 that is an oil-in-water emulsion.
13.  The emulsion according to Claim 9 that is a water-in-oil emulsion.

14.  The emulsion according to Claim 9 that is an oil-in-water emulsion.
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