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Reference to Rel ated Application This application is a
w@omsionwat i on-i n-part application of U S. appl PCHUSZING/023358
serial nunmber 5 10/202,294, that was filed with the
United States Patent a%ﬁ%ﬁ‘%k Ofice on July 23,

2002. FIELD OF THE I NV present invention
relates to emulsifiers for use in both water-in-oil
ermul si ons, andg and the
resul ting enulsH = | NVENTI ON

E'T‘Hi%@ﬁ@ati%ﬁ id ﬁbéﬁtﬂlﬂaﬁﬁﬁintﬁurfhp@h@aﬁbﬁ' Jf kS %hcé‘fﬂﬁ serial number
lecithin is used he erul sions, as a surfactant or

10/20389%4thermasdiléd with tleUnmdo%tai@aBat@n& apd dnadespark §)fGeeson July 23,
2002, stability are characteristics of enmulsions that are

i mportant, and, accordingly, it would be desirable to
provi de enul si onsF]iEjIgj ORYHHE INVENgHO™TUl Si ons
ca acity and emul'sion stability 15 characteristics.

FRFCTORNVEREOR FAtRFTioquty B ets fastsa dn Pofavatergn-aikaraglsigns, and
in oil- t119 V\Ja?e? le}nla 1o§1s {mﬁhg Pe%ﬁftlfnkcémtul@?cﬁust hat are useful in
I nproved enul si on capacity
and enul SI on MGRQUNMEGIEMNMENHGNe | ecithin

products of the present in ntlon re in a first
o BN s RonRiRs fes U ee WEIGRawR Soe ﬁesﬁlam WA therqppyisions,
asa sﬁl‘?é’ét offad & drfuld iﬁe@l ]glﬁhlmdﬂ%ﬁﬂtc‘f’t tad bR dR QB re
s ranging fromgreater  than 0 to about 10, and
charad:thlafttlcs nbemulsmsl tisit are ioppdait andancbulingyit wiovld be desirable to
t abi

provife mtoRY Db EaD i ox Rl BE SRR Juk PR G i bty

charaélesgickbed as having a ratio of alkali netals to

aI kaline earth netals, ranging fromabout 1.6 to about
and t hat Wﬁmbwmﬁand/or
:ﬁlﬁl %‘{e%glﬁsit%?e% 10 é%at%? toel d hZf}m asggcgﬁg eﬁﬁ%sag@ﬁsreﬁg rlﬁl preparing
emuls@&@;lliavﬂlgtlmpfd@@& tmif6n dapasis @idtennilsien Melght}aﬂiaﬁactm'istics. The
fromabout 1 to about 99% by wei ght of an _aqu

ous
lecithisreductsupicthe present giveatien A Tt EEDABERANT SR BhobEs 1gffpbrane
o AR BRI O e Yy DR fom st
than OZES\(BBhPID & (Bt fﬁtﬂﬁrﬂ dmxﬁmn Chpasidy ﬁttbéorpﬁrmﬂsmn stahiliénta emmlsions.

rel 0 lecjt S pecific type that are
In a spuf mopiRaARE Fﬁ@n Rt Blapre VegAsG described as
havmg thidd SMaIRAPRA6alsMo %H{‘Ahﬁé"bﬁrﬁl' AfaB! ARkihb 6m about 1.6 to about 3.0,
characteristics. The lecithin products of the present
and thah uemrt emulsion capacatyfand/gr craplsisai stability teempisisns as
R0y TP HBC stFEh bR uP NS Pitnioh 4 PbgRl fpout 05%
by wéiftlanf@ vegetaloul, ﬂ&n aBot 1t about99es by Wﬁi@hﬁbm LpPas 1ihﬁse and

and/ or enulsion stability to emul sions.
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

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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-1 WD 2005/ 016017 PCT/ US2003/ 023358 1n a second
enbodi nent, the lecithin products of the present

WO pwsntdoon are described as having a rati o of PEi/ksi003/023358
netals to al kaline earth netals, rangi ng from about

Ina s@ccﬁldt%%ﬁﬁﬂént 300 lec:ltﬁﬂq)r&hﬂs dﬂm@?ﬂes&mﬁv%h% £8R_&bY as
ity enu

[ or enul si on st abi | SI1 oNns In determ ni ng
haVlllgwgat:@ nf éhah octalshio aditakiak ﬁarﬂemata@ sangingl fkarh abentd «r tolrbout 3.0,

o 8 P e g =

Prig cefuhRing Ge EbRERIUf@he ARA Mtak MASIRENE @ﬁﬂ?&eﬁlfs of the lecithin
I nductivel y Coupl ed Pl asna-Emi ssion Spectroscopy

prodyct.dire folipwing testtrapepdureds wsadnt s of al uni num  cal ci um

Elem$aCRL 4 Wis $a8%rd PE8daure esium nickel, potassium
and zinc. This anal ysi s

M@eﬂ;@n‘t@l&lﬂa@’sﬁ&@bs@%ﬁ@frﬂéd@y Induéthely BiplédPlashb-Emission
Chem sts' Saqci et%gAOCS Oficial Method Ca 20- 99.
SpectgeAps dFBrES Wit Resch Rlements of aluarayR: Galciimpelirapitgn.igpn, lead,
n S f e
magn‘ﬁ%ﬁ%“éﬁ?%%f posmes et B R L Lot bl ol PGP, g analysic was
perfoAApat accordimgioyth® Adhegicerd O&';le(l‘i’mltmﬁs’\/\‘hﬁzlem (@@CSM Odfi¢ialavidthod Ca 20-

99. h{@gﬁ gégﬁg vwggv : %Ssﬁg ! eﬁ]grp $arégatagg%t%l %q:]léeares O%fOOl g. Because of

the r#R0BE QUKHRTRACHTT ShioR 1WRR HOFdRE ﬂ?t‘ohrﬁaﬂ@ly%@b?sample
5 conpl etely di ssol ved. Approxi mat e

was wml@cdabutmnﬂ rogesdedd descihe sample appuopinegtely |40?s@ nékergsﬂng wasn

welgl?fﬁgal? £ orr%F(gV"le“geh I% S %r?getn%\l%tlﬁc@e Ivv%'s_.gg %@ﬂ% ¥am1§]e is

comp@a@lyaﬁssolﬁea ﬁroﬁhﬂd’ta& 4CDOE ERidriledil Wik eﬁid@ﬁf&ﬂﬂﬁ safaple/K¥bsene
P and K, anot dilution is made_ by takin

solutigp gné xgcrded Jh@ ognepryatipn s yspd ot ar@mzethedﬁwef lsxelredgments, Al Cr,
d
Fe, Ph 015, 8 bt 20 P DA PRI B Eldhp B, P aRQf ot

dilutigf isxhaddigy thkinglapphiokinidteln$.5ag of i fest dwluﬁmh recppdigg tieomsight, and
The sanples are ?I aced . into heat e 40C,

ho
adding) approxyungiRly S £ 1T f R/ S8 ksrRsshdRIngHd O g@ﬁémrq eé%tﬁlewi”&f‘t All
of thd i@ C}ﬁﬁéﬂsedre nl?ﬂaﬁr%l H&%Fée)ﬁea& @H@%ﬁ?les afd I%QECGHQH&DQQ]eated

I ntroduction into l'es were ru
40°Ct saimpllé lnai tpéate fahg withtthostandagds a‘ﬁﬂallb@léd thatoaé t© terepemitueg)

spprcslfp R 10 B o dRARg e e 158 Sl o
triplign val ues are divided by the atom c weight of the

respective el ement (Ca:40, K 39, P:31 and My: 24) and
Caleylafionat oni ¢ equi val ents are used to calculate the

f :
ARk Qo B ST S BBH b, s
and phesphbfss | zoo@mitls bthRs me il TTI&I Phin giledates divived by th®atomic weight
about 30 99% b WGI ght of a vegetable oil, greater

of thg 1espective elemp (Ca 24ppnd dhe gggn(bp@ggalents are used
[
BN O3, IR g ik
s piﬁm présent iaeértion ralmn]lates heenalsione pofnp:ﬁsixﬂg greatehthaa fdambout

99% y w\éleg%? 2*13 lfeege‘?a Ee oil, greater than 0 to about 99% by weight of an aqueous phase,

.l
—

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.
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utilized. -2 WD 2005/016017 PCT/ US2003/ 023358 The
| ecithin products of the present invention may be
w@e@pat@d by any suitabl e manner. For exanpl e, P@r/US2003/023358
vegetable oil mscella may be passed through a
MeTHRN &fithin pBHEGE6AMb }Srééél{ﬂﬁ%‘hhﬁn Hay HR Profdfld AR Suithle
obtain a retentate and a perneate. TheIeC|th|n
manngk. dthr ckempleea vegetdhée oibmisstha may bg pagpedthyough smembrane,

prefelgtggrdap )%Bgrgcte %rt s?:?r}slj%eﬁlﬁ agf laq (9012&1% aéet%ggf aa:@nt gr?leall}:lg " The lecithin
produdts496irdtl8 raddatd, BISmpldy dxuSethetoak are thBRGp éaﬁmg in U.S. Patent
exanpl es descr|b|n§the E}re paration of |ecithi

No. 6p?r08c298ﬁ@ Jigis, ehd.; (LhV-datend oar4e49qa4%mé65%355qldp|8@n§upta
I
soe AR Lo BB SR S5 Bl S MU PR B
provid)éﬂalfbﬂdwéromtv\o different oil seeds plants. A
menbr ane was condi tioned_and used for renoving
phosphol i pi ds from each B¥ample At wo sanpl es of

e s S SN A R

samplkes vvtewmbtgnechframetmgﬁffgentmihéezés pbntS. 3 micron, and in
the formof a s i nch x i pch . rane
cPbmeb TS e R Bhne ddSeE R s it AR BG I GRGch of the
two s&rﬁﬁle%f’ﬁﬁs@@l@a | TheethBlafé ﬁﬁ@h@s‘é& Wi la P n{cRPRRRIDh dsﬁfomcs
4 hours. Then the nenbrane was soaked in m xture of
Inc. Tlm membriing can bothagasterized @@bmmg arpanragetposesizeoef 0.3 micron, and in
I r urs.. Fi nal | e _nmenbrane
the b 0YERhira IR bl A0 B e Bt RS s
conditiondshy sbaking e BaMbia@s irddn Mtemeliate s0Breat WMbU e ddyhours.
processed. For the soybean oil 20 m scel t he test

Then fhesmengbragtie Wasl seaked i whttere of aneraadiatasqlyant Gironanok) afl extraction
r
sbvelfRelo8 i 228801 Ffl, nf kBT RA ELallop ot
(hexane)sfoeu hourt.he t est was conducted at retentate
centration 7.4x of the feed at a perneate rate,

oft PEGWO SaiEley SC?&& weringridually procestorh 108 tg soy seih

mlsce‘ﬂhl thBtRERhd SoniBERA Lk RRtBcHicbABhBAr 48y 8f @1@ Feelf®dofcentration
treated by using the present technique, Spiral woun

and tl® penoatx rai@of Hxhco@Rentetibn mséOO\/htee/hpuurmﬁaE@dthé comm miscella, the

Osnonj c nc. . .The ne ran we i tioned
tst wgE BB oL Rikntatg CERER IR by 8 Hn S BRR PR R e 05RO
liter/Hotif &F medi at e sol vent (100% i sopr opanol) for 12 hours.

At 6 hours, the internmedi ate 30 sol vent was

recircul ated at a flow rExample BI5 nB/ hour per el enent

a

@gmﬁ)fé;s %8 go§b|3519 59 H‘u.liclgﬁ? W%Fé%e?ﬂ%c (ﬁ?fef | ’(c) Irll% ra%? g&#ége a’gated by

using e Eragnt teshmque

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
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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referred to as "forced Perneation" for purposes of the
Exanple B). Then the resulting nenbrane was soaked in
w@2®80801m xt ure of internediate sol vent (1009%°CT/US2003/023358
i sopropanol) and extraction solvent (100% comrerci al
includ¥PBARNIABE al £ ABRYAR of AS b ThdRr BAWISmiMiafd $R8E] Mnreatiofor
2005/ 016017 PCT/ US2003/ 023358 "included recircul ation
aboutdts minfifeswFinatly, thé resalting hepahranps west syalsed insgxdratorcedvent (100%

er.neat i on f about 15.m nutes. Finall the .
comnfiGHTTT ) i e Alve PR s ekatRtion 45q forgdd peetion efibe
extradtibAQ%veBOMGRHoGHHor ARERNS Mif@ks Wah N9 W thoudtetRcitatidh flow. The
recircul ation and forced perneation of the extraction
resulting membranes tepakrgluwish this prapess erel Sonditonadsmernbiangs for purposes of
this B /0 P recirculation flow. The 5 resulting nmenbranes
freated with this process are "conditioned nenbranes”
f ahepuytas atsdefla cédihidinpedom B Wt.% eas) P8 WictieR! digand 0.7
cont ai ni.ng about 75 wt. % hexane, : .%crude oil,

24.3 wt
wt.% ghespholnidawasiasisd Hrevstpineg frstwardiparcdanembrope atp ans-membrane

! L "
press e G4 SN 23R PO ply e PR Byt s b
aboutél ehnthosplitedipids and 3 md.% eil €ind. ahe test wesseonkacted A0reten et

7 W.. % phosphol j pi ds and 23 .%o0jl (i.e., e test )
conoeBioa el B L Tt ETIEARGR DT ot Pt o hadeddg U tetenate in
the pﬂth&ftiBﬁ e8¢ WQ? SBitioAl bPRYxanE XL GR 1 ForABE o MRSerRdd 8dukiRg in a

is retentate in the proportion of two (2) portions
streamp rotfatningsS S wt.- Briwxqie) Tius reiantato firgagt was peassed tbswighiarsgeand

con o R SERL o gt o BB KoM DN s

per cloREHR ARGItAE ia fetehtae BReH BREnPARNS 65 &t.95 hekakgf23cwRyat
a rate of 0.35 nB/ hour 15 per elenent, resulting in a

phosphelipids and 12wk ¥aeH Whishigeqblent o logithinfieeod hexang viih 66%
wceofGRAOEL PS5 P UL SR A i,

and 28biren Hetabsdlateprasirea TheasuliBgebientrad@dofiiexang whe5%f The
kg/ hoyr, 95C and 260 nm Hg absol ute pressure.

1800
retentgie streal ap fiytheg dasobventized 23 tempeatissel 1193 atzy, absplute pressure of

20mi Bl 0 M S SO BB gt o

lecithiigpradutt spthriegs thanr eppm of h8Gig/ hour by using a stripper

t o product, 6Q0 hour, of ...l eci t.hi oduct with les
t AR BE el Wi N eptig of B LB biRnt Ehppihiten £3h e used
in theSRéselt ulbibAdi ShiRdbleaRBEEBIE of1§ PRk IHIRe, B Bxe@ﬁ’pllé,ss% bean oil,
S or

in the present enul sions. Suitable vegetable oi )
sunflqyges oilpmpessed oflggotienseep iod, olsvsytle aernaeiil grousd i eluwsafilemer oil,

SN g [ cot {4 RY; i | n oil,
inols BE FREEA o st SPL LAPREELD S AL Fn b per P ol onppletgy
hydrogétatedod modifitd otheddsy) andiixtuih thepdoWRhiGidulaEly ubeful are soybean

. artjally or conpletely. hydrogenated or nodified .
oil angtpﬁ%xaw bigdrogenated spybrap ol r%wéwﬁ oilpgf aimgl ergiy forsuse include, for

| l.;rand partially hydrogenated soybean
exam%%ﬁlﬁ%ﬁﬁ?gﬁg&{o%ﬁs of animal origin for use include,
f dmy seitabiphqueobsphiase nfagitbe ametl. f Tiahinoiddes Aater,sany ididbleeor

h s . .This includes ter
concegggtgg é{? us{‘jl g’o?ut?c?ry thgtemeltj}? ceocliltam an;’ solut%, an% a m},)\éature. Preafgl)l{ed 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
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30 concentrated aqueous solution that may contain any
solute, and a mxture. Preferred for use is water.
wab@senolsi ons of the present invention nmay beP@r/EfBENER3358

by any known technique. In this respect, there are
connébidh iidafe E%ax_(aﬁ)m Bf QARIGIHE forldRferPIBRE b Ge YiSperties of emulsion

enul sions herein, in -4 W 2005/016017
capadqigpndispodsrostadly. connection with the preparation of

emyl sions for. determ nation of the properties. o —
e3P Son BT b e AR ah ity ety P e e §hin M apptications
wher€ tatlvehiddifal ehulstiRs BfeagBibd.i PY@R 1S baneh €%PRENAR dsfichifire,

useful in all. aptpl i cations where conventi onal
pharnaaegptiGaby sosmeasiontiped grshthe Benpl ary of such uses i ncl ude

ag , ' tics, . food.and :
O MR o R LIA S8 RS TRL G0 OB o i
one off bidinsdry altitl ih hexkprgese nkinig Miveddinieo TR aihpled S il int@itRd o any
ordinary skill in making and using the sane. The
way t@,0l5wvis ligpithg seopepf Sis@¥entionany way to ot her wi se
limt the scope of the igvenpre’d. EXAMPLES 10 In
carrying out the foll ovw‘ﬁg_‘éx%%%l e, the follow ng test
prio cadying sutibe dollesanlg exanrple ehefolfomiimgtettyro@iules ivaene used:

C city. of an enulsion of the present_inventiogn, the

f 31938\%%@1%@? e@é@@ﬁ?@ﬂﬁ@%ﬁ@ﬁ}@% o the PESTERtARYengpiaipe
following tds€proedird isuitilZedi Xed with 99 granms of refined

deodori zed soybean oil available fromCargill, Inc.;

141) 2) Quer(dyseB0)f the kenithinfis mivedrveigu9? gragsodirefineddepdorized
soybe\éﬁioﬂﬂ%g%; etf%m%é%%@ . Pyrex beaker. (3) The solution
I's mxed in a 1

“m xer, available from Hel dol ph
CappanEiftf=30ygrims dlthe Reiltihe sFlatien sigladnita G00QR1. PR
(revolutions per mnute) for one (1) mnute; 20 (4)
beakebeni neral i zed water is added in the vortex of the

m ng | . . . . ;

Sk, * J% sBan WG] in MRZRCHOBSHASL Bdlof1c MR RS
CompangaRermanfy 2 adom ¢enaferdtinve, erddtdi700 rps (@ebdluties per minute) for one

enerally, for exanple by the NRT Science and

1) m%é‘ﬁﬁhnol ogy Commttee, as the conbi ned sedi nentation

angh co - spe

210 conaaaantRutaer e BLoRfie o dARRL RS o Wasen
Marlaya petistaltic ipgopd modbleS0i8e ak a maje off 125 mlyeienuhsl the ensilsion breaks.

al so.referred ta as.the poin ere a water-in-Qj .
Breakdye B¢ 6 “iigh s (pRRe Ry, Wi, Sretule 1 B N Scieace and
Techi@BKCHEmdttee] BethePdhbined sedithenfitidRlahe @6al¥dcend@ dVenhilsified drops

that the viscosi tél of the emul sion changes from hi gh

of a dispersed phpsgaatel (hasBieukrorsrvilingitieneyt of threcasreriquidy Fhe Smkmg of
the e Hofi 1O Adberi& 138 gcge p{)iﬂié wn%iei atn \gg‘clei;‘-ianggﬁj e&rﬁ?s?c%egha%e'sl t§ an oil-

stirring occurs.
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
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.

-5-
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no |l onger controllable, and spattering out of the
beaker occurs. At this point, the water is no 30
wo oovgeteoabsor bed i nto the emrul sion; (5) The anmeCmUSwH3/023358
wat er added is neasured by reading the value directly
fromthe bal ancepnafsi®y S@@lﬂiﬂkﬁ&e@ Enul si on
Ca acity (EC) by the fornmula of EC=wei'ght of water
nulgion ngblhtvsteme‘ridmm@mq@w‘izaﬁm ¢fithe gifeativefiess of a

ecithin 5 WO 2005/ 016017 / US2003/ 02335
lecﬂhﬁh%iwa%ﬁ‘ﬁtirrw SR I GV RRRYS st
pr@yi dds efalGRaioafitelinZdl bRAlsRhs, thée MletEesialuseiiass (G;fenﬁlsmns
lecithin to formstable water-in-oil emulsions and
havingjvaryipg prepertioasof il axkwatenys foHowsal uati ng wat er - i n- 0| I
enul si ons, 151 v ted six (6) emulsions 5
havi ng varyi Egggr%g%or f fi%'ogwgef and water as
fol |l ows: 12Q@5§§c}5b>%&ﬂo@lahda5giwaﬁg wat er 105g soybean
oi | and 45g wat er g’g soybean oil and 60g water 75g
soybean oi | 998§oybsgn @@@692)"‘@% soybean oil and 90g
wat er 409 GHL water In each of the
six (6) evalsﬁggl ongﬁbilaﬁ&%% I n used was nmenbrane
separ at ed, %@gsaymambﬂrahdst)gmtmut 35-40% oil, and had
aratio of Ikall Ikaline eart hnetal of

about 2.4 THE gﬁg@%eagpﬁegé{g} V&'t arried out as
In eacfhoch1 tRGiX éé-)%vﬁlll)atléﬂsxth%%ckiﬁnﬂ‘@éeg Rias ‘ﬁ{en{lﬂ@né &5élrajfydnhddna content of

refined deodori zed soybean oil, avail
aboutGr41% pil, andchad agatie bf alkali metai tordlkaling eehrtlstscﬂal/cﬁabo@m 4

V\g%gq E gkzove nmentJ or,ged unt of the sol ut| on in a
i E{P"e ur%ésci?g?e 4 8Sf°ﬁ§0r?6ar est 0.01 g.; (3) Mx
t [{€) solMixi 108 bwmtergmomQémﬁﬁﬁn&éﬁ%drﬂas@énzea\éayﬁeaﬁIoﬁ available
from Hel dol p Germany, at 25C, at 17
from Eargillflpg., ‘Hﬁ@ﬂ(ellFCIFhllmﬁt@SSOtV&ﬂ After one (1) ni nute the
ve
S80Ls TROLASRSR RS R R BAL ARG o sk,

to theeatestd.@iy.j stal ti c punp, nodel 5058 at a rate of 115
ntil .the total_ apmpount of water .is added;

Eﬂé§)mmn B e solyeigor i & Mrdet RYR2102 mixer; avetloble i Hgklglph
Comﬁéﬁ}) rGé‘xﬁQmSﬂ at 9f50(§ Q@hm o OH%ggsﬁg‘b. ﬁ?i gr ad uat ed

i nder; " (6) AS sl on zation occurs,
vveﬂ‘ﬂ)e r Vifier ohedli yhminute ¢paabavemantidred 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
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.

(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.
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bottom of the cylinder. The [ayer of water separation

at the bottomof the cylinder is recorded at tines of
wW®»2003016015, 30, 60, 90, 120, 150, 180 and 240 PETUSTE3/023358

as well as 12, 24 and 48 hours. 30 (7) The enul sion

stiakihluhting cﬁﬁ)n—bvﬁte? éilnﬁléicfﬁﬁ a6y Qk g@%mdl&oﬁsshavmg

not ed t hat emulsion is nore stable wh here Is
varyipng peperions 0§e@andaw|at§>na$>ﬁﬂlowmt of time. The test is

repeat ed for,the emnul avi the different ratios
of water and 8iPYPerRS! 31“5385 g??e reported in the

Tabl e of datﬁg@@&% o11§m\1‘@02@%£e@16017
PCT/ US2003/ 023358 I n _evaluating oil-in-water

emul si ons, ti&seyireneilapd d0atetersi x (6) emul sions
havi ng varng%g e%%gl_ta}nggg&q&aigﬂg and water as

foll ows: 309 ean Oi wat er 45g soybean

oil and 1059)0@&65215ean5116ﬁ§699m&an oi | and 90g wat er
759 soybean qil and 75 wat er 90g soybean oil and
60g water 118§ %m%%aﬂaaﬁﬂogw@ro g water In each of

t I
08 S 510] U, L P g, o
contepf (bﬁ abanidB héePoail and loadod ratib kb blkalinatetdl t¢ alkalikeadarthmetal of about

19. earthnetal of about 1.9. The test procedure is
*“r carried out as follows: (1) Mx 1% by wei ght of the

| emtietibii BrdcBdre fid ElededGRAFIRRMA: SOybean oil, avail able
fromCargill, Inc., until the lecithinis dlssolved

151) 2) Mg W bytweeights of therfesithininasfinedbdaodonized sopbean oil, available

@g;g I t .25 na 600 mM Pyrex beaker,
fromt ]Eglhgé{é@gg%g\%kgﬁn? dis %edM x the water with a Nodel
R 210X eigh Xiey abosy ﬁiehﬁbﬂleﬁ dnicuit &the Deptinerfl@fBa W iter at 25°C in a
at 25C, at 1700 rpm for 1 mnute; (4) After

600 n@ﬁgrqxll}/ea};prﬂmt@e negestddUee ment | oned anount of
legj th 'M{:&Hﬁ%&? wilhl 2 MBdaRAR | Db e@gaqr?(iaﬂlgﬁgﬁelflelfi?lph

vortex e mXxing using a Ow peris
CompmypGenmmdg) at 25058 1200 g, dbrel mimﬁe‘l,S m /mnute until
ecithin/s ybean 0|I sol ution

ft
1 49 2t Sy DpiRuteohe a0 B ARITGRAMOEN THisEi Y shyboam oil
solutléﬂ QQ adld%@m ﬁiédvdi’fék'r f ﬁ%%fi‘inﬂsﬂ%%h%ﬁibw b&Hifalflc pump, model

graduat ed cyl i nder; t he enul si
5058, de e ratbof 1 Kamil/orinuse cumlsthe tdﬁ@l amolunt/\mﬂ the hieghm/ sbgbezapirsatution is

addecf‘t the top

(5)  Mix for a further one (1) minute at 1700 rpm, and pour 100 ml of the emulsion
mto a graduated cylinder;

(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
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
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at the bottom of the cylinder is recorded
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as well as 12, 24 and 48 hours.
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(7) The enul sion

t
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enaraf BREEH B b 16387 of SR Bienety: Sesdipyatiof T

gram b&Mcah@df data below. In respect of the enulsion

capacity of the emul sions,

rati os
gfams water per

there were carried out six

(6) runs utili ZIARLE hEMPESIONSTABIRITYI n. The val ues

sion Capacity (EC) of the

-7 WO

re 307,

T US2003 2382 e S

332, 3§a%o 34 8—ant—366 pe¥—gratoef
l ecit lyyQnq|lt naybe | observed fromthis datp that the
Emin@dner -WdalerQisImirein v |0816in @0 minéd itk BSR4 [1bOMIBNED @iAL18@HB| 240 min| 12 hrs
120g adhar act erijzed |by a |[hi gh| [ evel of | enul 51 on fcapacjty,
?ggwiélcs(ceeoﬁoﬁg Oval ugd af 3 Gram® wat &r pe® gr m pf 0 0 0
GOl i ) , .
sg e BET L Mofy |5 oTABLE - EMULS] ON STABLLI T gvéker in gil) o | o
gogo"errul sion LAYER—©OF _V‘lb'-‘\l SEPARA —Ratto —aft
/60g wEBI| sia@noWatger| Somn ol0 ng n| 15 m ne30] mpn 60gm p GO 0 0
75goimi n 120 mfn 150 m A 180 mn| 240 mn 1P hrs[ 1IZ0g oil
27059"_\'3@@ weo8P |80/ 20 0 ® 0 0N 000 D O QO %050 6il|{ /459 0 0
9ol 3 D 90 il| /609 wat ey
/909"."\/\%; 26 %%/B 308 8 g g %O 808 O?gg ol 97§g v“vaf)e? s8/ 50 0 | O
e 09790000 9 4 @ [60g bil /00g watgr BOLKE0 0,0 P o | o
O0O0O0O0O0D0O0 40g ol IT IT Oy water 2/7//73 000 O
oil i"fwePeutsidn O in water enul sion
LAYER OF OIL SEPARATION
Ratio
Oil and
Emulision Water [ 5 min | 10 min |15 min[30 min| 60 min | 90 min {120 min{150 min|180 min|240 min|12 hrs
120g water
/30g oil 20/80 | 19 19 19 19 19 19 19 19 19 19 19
105g water
/45g 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
75g 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 | 0O 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.

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

per unit of time.



10 LAYER OF O L SEPARATION Ratio G| and Enul sion
Water 5 min 10 mn 15 mn 30 mMmn 60 mn 90 mn 120 mn
waz®sa1601180 min 240 min 12 hrs 120g water [/ 3PQr/051003/023358
20/80 19 19 19 19 19 19 19 19 19 19 19 105g water
I 49 i} dniidhd oe2f 18 1iBBd $8h 28ekBicd® BBiofS speiffeind Hhtrative
water /60g ol 40/60 27 37 37 37 37 38 38 38 38 38 40
embodBaenigandrtedtinbqpesi HoBoy &ooBskdBdid t135arBFi1BEceSi 35th3Emasy

. 36 6 er. /90 il 60/40 0 0.0.0 0.0 0 0 0.0 44
varialis ag ot hiogs iy By mede il manuige v i ts spitignd peogpof the
inventib@ above data it is apparent that all of the

water-in-oil emulsions tested are characterized by
havi ng good | evels of stability as evidenced by data
showi ng no separation for a period of tinme up to 72
hours. 15 The data in the Table showing the results

for oil-in-water emrul sions having the same |ecithin,
but having varying levels of oil and water, is not as
good as that of the water-in-oil enmulsions. As the
data indicates, for the oil-in-water enul sions, the

better emulsion stability is associated with

ermul sions having at least a ratio of oil to water of
at | east 60:40. Wen the oil-in-water enulsions have
a ratio of at nost 50:50, the enul sion exhibit nore
oil separation 20 per unit of tinme. -8 WO 2005/016017
PCT/ US2003/ 023358 The i nvention has been descri bed

with reference to various specific and illustrative
enbodi nents and techni ques. However, one skilled in
the art will recognize that nany variations and

nodi ficati ons may be nade while remaining within the
spirit and scope of the invention. 5 -9 WO
2005/ 016017 PCT/ US2003/ 023358
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W Caim 1. Alecithin product conprising a nenbrane
separated lecithin having a ratio of alkali netals to
w@bdoaligee7 earth netal s, ranging from greater tPEIUS2008023358
about 10, and that inparts enulsion capacity and
We (8fidl:Si on stability to emulsions. 5 2. The lecithin
product of Claim1 that inparts emul sion capacity of
grleat erA {dsthin [Boducyeemprisieg @ mepbrangrsaparated leegthintiaming3: ratio of

Th ithi.n product. accardi.ng to C ai erepn t
atkali i fals S8 phetifle SBHibs EEERE 5B Bbwi Bab0 o Pouit yage I
impatt@ageBionlcapacityaad emulstarstébii tabRulsions. 4. A lecithin

product conprising a lecithin having a ratio of al kali

nek al s khs laothin pafngief £aaimnhl thet iamsrts eamlsiongcapacity eftsseater than
. that inparts emul sion capacity
300 %%@Sg%?gaﬁmgtogﬁcﬁl y to emulsions. 5. The lecithin

privductThrdedithili prodi@ aCiording 1o Ghemel whérbia thétatie oFthd digali

al kali.. metals to alkaline earth netals ranges from
meta‘éﬁ%%#ﬁhf}@sﬁﬂft midb rangesion grogie thane taabeupt-oduct  of

Cai m o - S j .

i R R
alkaliperedrsh metatsprapgingi frign Abaurnl g eabeut 3.0 and that dmpdrtstmi€ion capacity

d vve'bj%ht %.0f .a \@?etable oil, fromgreater than 0 to

and eqyulFion YePilflyity AUHIP- an aqueous phase, and from

great errHeh@ithth rodad abdor@BYadT 1081 190kersh tRe 286 lof e hikali
roduct conprising a nmenbrane separated |lecithin

p .
metalh o/ plkgline carth inestals raagrefrommbetl Is8 tabalikBi ne eart h

al s,r j fro ater..t han to ., 20 about 10
T, AR IRT S SR LRy R BB oFratr than
300 gedradivhiiet pertepare BBlesitins. 8. The enul sion according to
Caim7 wherein the | ecithin product has a ratio of

t He al KH} SIHEIORICQMPHSAE ke sreatekibam O e akaus 99 aveight §o of a

t t . . '
veaeSOBIFEGASIRN O\ BBy ordh UGE bR o o
greatardlyet Gitol abouid9% bi meight beateeithinpaodudt tamprdxing a BRmbedrghtparated
.. % of .an aguequ hase, and fromgreater than 0 to 25
LecithifoRyEgH B! AbPI RS tora Kabie CRIER b B R Gregter than 0 to
o190 8 B8 il ok S R TR,
elul si die coopdstain accandihgtm{T1siinon whsteatbihk ildcjthtnoproduct has a ratio of

| Sj 10, Th ' di [
the ol Bl 3o fery Ol Gatioes S edtehehdn B0tk
et al s Arter@kikish bmpﬁﬁﬁr% BreaRt &laf 018 ABONDT QAN QY E vdeable
to about 2.8. 30 11. e emul sion according to Caimé6

oil, frpmegregtey than@toetboph?Qwrighhtil afiagrmqueops phasgeanshfion igeaster than 0 to

(o er el ' t ' n. Qi | ~jn-wat enul i on,
a5 PREAOL5 CLOND S Bl S G
metalsyateging fromiabowtniué s about 3.04andTihat igiuts ériilside @ap ity And @mulsion

.ddaim9 that is an oil-in-water enul sion. -10
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.

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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