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are descrl bed as | ecithi nSSUMM&RY&)F&HE)INVEN&*IbN I metals to al kaline
earthnetal s ranging fromabout 1.6 to about 3.0, preferably about 1.8 to
about 2.8. WGhe@omew iwEotion relates to the production of powders coated with a specific

lecithin, such that the coated particles have good wettability and dispersibility. The lecithin

products that are used in coating the powders, in a first embodiment, are membrane,

20  separated lecithins having a ratio of alkali metals to alkaline earthmetals ranging from greater
than 0 to about 10 and preferably greater than O to about 5. In a second embodiment the
lecithin products used in the present invention are described as lecithins having a ratio of
alkali metals to alkaline earthmetals ranging from about 1.6 to about 3.0, preferably about 1.8
to about 2.8.

25 DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to the production of powders coated with a specific

lecithin, such that the coated particles have good wettability and dispersibility. The lecithin

products that are used in coating the powders, in a first embodiment, are membrane,
separated lecithins having a ratio of alkali metals to alkaline earthmetals ranging from greater

30 than 0 to about 10 and preferably greater than 0 to about 5. In a second embodiment the
lecithin products used in the present invention are described as lecithins having a ratio of
alkali metals to alkaline earthmetals ranging from about 1.6 to about 3.0, preferably about 1.8
1o about 2.8.



PCT/ US2003/ 023308 2 1In the present process for producing coated particles,
any particle may be used. Exenplary of the particles that are suitable for
use in the present process are the following: 5 10 15 20 25 30 35 Cocoa
powder é Hﬁ Jel | - I nsol ubl e fiber Thickeners h intensity
sweeteners tery Bters Gravy M1k Bowders NUtI’ItIOI’laF WPVt s into

oils Phar mace FI ayor Emul si ons
Dessert m xes %ﬁ éen?ﬁ@%%ss%orpg%vemglgge(gggﬁgp g“u‘é?%‘g Sree ‘laundry

det er genExentpiatyiof dle pafticdesshdt brelsuitatile foea3e inBheqgssenbproodse afe thel fblensigon

Cocoa powder Soy isolate
Flour Instant breakfast beverage
5 Soups Ice tea
Jell-O Processing aid for gums dispersal
Insoluble fiber Infant formulas
Thickeners Snack food coating
High intensity sweeteners Beta Glucan
10 Steryl Esters Sauces
Gravy Sodium Caseinate
Milk Powders PreBlends (Powder gravies, salad
dressings, mixes, high protein powders)
Nutritional Powders Powders in oils
15 Fats into oils Salad dressings
Pharmaceutical applications Food Colors
Cheese Powder Spice Blends
Marinades Yeast
Flavor Emulsions Enterals
20 Dessert mixes Cake mixes
Muffin mixes Bullion cubes
Leavening agents Powdered Eggs
Sucrose Aspartame
Powdered laundry detergent Pancake mixes
25 Chemical sprays (Fruit trees) Fertilizers
Drugs Fire extinguisher
Colloidal Suspension Beauty products
Hair dyes Inks
Custard Finger Paints
30 Easter egg dyes Pudding/healthy/chocolate
Seed Alcohol Coatings Confections
Powdered Sugar Pool/hot tub chemicals
Bubble bath Colloidal materials for
bath powder
35 Anti-foaming agent Shakers
In the present process, the powders are coated in any suitable manner with a specified
lecithin product, in the form of an oil-containing lecithin, or a lecithin with oil, or a water-
containing lecithin or a lecithin with aqueous phase such as water.
40 The lecithin products used in the present invention may be prepared by any suitable

manner. For example, a vegetable oil miscella may be passed through a membrane,

preferably polymeric or semi-permeable, to obtain a retentate and a permeate. The lecithin

products are in the retentate. Exemplary of such methods are those appearing in U.S. patent
No. 6,207,209 to Jizjis, et al.; U.S. Patent Nos. 4,496,498 and 4,533,501 to Sen Gupta.
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Example A

Two samples of miscella were prepared by using the present technique. Miscella
samples were obtained from two different oil seeds plants.

A membrane was conditioned and used for removing phospholipids from each of the
two samples of miscella. The membrane purchased was a PAN membrane from Osmonics,
Inc. The membrane can be characterized as having an average pore size of 0.3 micron, and in
the form of a spiral wound 25 inch x 40 inch membrane element. The membrane was
conditioned by soaking the membrane in an intermediate solvent (propanol) for 24 hours.
Then the membrane was soaked in mixture of intermediate solvent (propanol) and extraction
solvent (hexane) for 24 hours. Finally, the membrane was soaked in extraction solvent
(hexane) for 24 hours.

The two samples of miscella were individually processed. For the soybean oil
miscella, the test was conducted at retentate concentration of 10x of the feed concentration
and the permeate rate of 10x concentration was 100 liter/hour m*. For the corn miscella, the
test was conducted at retentate concentration of 7.4x of the feed at a permeate rate of 80
liter/hour m?.

Example B

Samples of soybean oil 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
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
included recirculation at a flow rate of 15 m’/hour per element and forced permeation for
about 15 minutes. Finally, the resulting membranes were soaked in extraction solvent (100%
commercial hexane) for 12 hours, also with recirculation and forced permeation of the

extraction solvent at 6 hours for about 15 minutes with 15 m*/hour recirculation flow. The
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Confections Pool/hot tub chemcals Colloidal materials for bath powder
Shakers In the present process, the powlers are coated in any suitable
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In determining the content of the alkali metals and alkaline earthmetals of the lecithin

product, the following test procedure is used.
20  Elemental Analysis Standard Procedure SRC

Elemental analysis was performed by Inductively Coupled Plasma-Emission
Spectroscopy (ICP-ES) with target elements of aluminum, calcium, chromium, iron, lead,
magnesium, nickel, potassium, phosphorus, silicon, sodium, and zinc. This analysis was
performed according to the American Oil Chemists’ Society (AOCS) Official Method Ca 20-

25  99. Each sample was weighed on an analytical balance to the nearest 0.0001 g. Because of
the range of concentration, two dilution levels are required. Approximately 0.8 g of sample
was weighted out and recorded. To the sample approximately 4.2 g of kerosene was weighed
and recorded. The sample/kerosene mixture was vortexed until the sample is completely
dissolved. Approximately 4.2 g mineral oil was added to the sample/kerosene solution and

30 recorded. This concentration is used to analyze the lower level elements, Al, Cr, Fe, Pb, Na,
Ni, Si, and Zn. For the higher concentration elements, Ca, Mg, P and K, another dilution is
made by taking approximately 0.5 g of the first dilution, recording the weight, and adding
approximately 9.5 g of a 50/50 kerosene/mineral oil and record the total weight. All of the

final dilutions are mixed until homogeneous. The samples are placed into a heated, 40°C,



using the present technique. Spiral wound 8 inch x 40 inch QX nenbranes were
purchased from Gsnonics, Inc. The nmenbranes were conditioned and used for
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earthnmetal's of the lecithin product, the follow ng test procedure is used.

20 El28rmesembe Wed Mythithe lepithinens @ nathrddansnplirghe lecithin to the powder.

The lecithin used in the present in,v‘ention can be derived from any vegetable oil,

which may be solid or liquid at ambient temperétﬁre. 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, linola oil, linseed oil, palm oil, coconut oil, and mixtures
25  thereof. Particularly useful is soybean oil. Suitable oils of animal origin for use include, for
example, butter fat and fish oil. The total of the animal fats should be below 30 wt.% of total
oils in the food composition.
The following examples are presented to illustrate the present invention and to assist
one of ordinary skill in making and using the same. The éxamples are not intended in any
30 way to otherwise limit the scope of the invention.
EXAMPLES
In carrying out the following example, the following test procedures were used:
Wettability — In this procedure a powder is brought into water. The wettability is the amount
of time lapsed to wet all the powder. The apparatus required for the test includes a 1000 ml
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It is clear ti@dexample if6afiodSutHyPIRing 0D gUTihe WWBbLEake Gl HBBarti@er and t hat

any vegetable oil, not only _so(}/bean_ oi l, ) )
Model NSOCE. The cake is"mixed on position two (2) with a butterfly blade in the Hobart

mixer. There is added 5% by weight (42 grams) of the lecithin to the cake over a one 1)

minute period, with mixing. The mixing is continued for another two (2) minutes. The
25  lecithin-coated cake is ground in an IKA grinder Universal Muhle M20, to a fine powder.
During the grinding the IKA grinder is cooled with tap water. The resulting finely ground
lecithin-coated cocoa powder is then tested for wettability.
In accordance with the test procedure, the lecithin-coated cocoa powder required 2 to
2.5 minutes for total wetting. By comparison, the same cocoa cake, in the absence of the
30 lecithin coating exhibited no wettability.
Example 2
In this example, a hydrophilic powder, whole milk powder, BBA Lactalis Industry,
26% fat content is coated with a membrane separated lecithin having a ratio of alkali metals

to alkaline earth metals of about 2.4, and containing about 58 to 72% soybean oil.



20 can be used wth the lecithin, as a nethod for applying the lecithin to
the powder. The lecithin used in the present invention can be derived from

any vegetable oil, which maybe solid or liquid at anbient tenperature.
Sui tabl e vegetable oils for use include, for exanple, Hfs%hs |
sunf | ower O1 2,00§/%116%0§eed oil, cottonseed oil, olive oil ,ﬁlg)c‘;m ol },%Js%sround nut

i1, saffl il. linola oil, i i 1. palm ol i} . and
i xi ures 25 ¢ tapibene il Sheheftess, sb B8R R i BRI R igoeh BEER Ena Moge 0
ani mal orStghn AepomatieFiclded Rididizef. Ofhe pexabmis éluiditetifveith ihit ain(udr dapsdityqiut .  The

total of the ani ts _shoul.d pe_bel ow.30 wt.%.of . total . ojls in the food
conposi t iOSrPOS*T‘H’égngI %@‘Wv 93 V@M %%t.g‘é,‘eélt éss@%’i‘ﬂ@e’ Y’Bh. elpﬁ’é‘ftﬁfé‘f"@?‘ﬁlﬁénpresent
i nvent i 0nogien B,Oanﬁss?ta?&d oD erefuiib &l foAvdér With b kprafin &z!l@(a@d?ﬂzfg;g bRGsfbe sane.
The exanples are not intended in any 30 way to otherwise |im{ the scope of

the i dverst Pemn(l) ExMATI Euet #inisGar40)¢ nd fiouihe aditionof thadcnghin.hapovder iswill
f ol | owi NGy '(ﬁ%d {9&ee(ggfn§§¥é{\ere used: Wettability - In this procedure a
S I'n wat er .

powder i roug The wettability is the amount of time | apsed
to wet all thé&hpexkdiErmilkpewde pedtad with 088 lkeciehdn fsaestédfor tvesdbilitpcdnddeis a 1000

m WO 2005/ 016005 PCT/ US2003/ 023308 . 6 gl ass.beaker, a plasiic plate (0.12nx
0. 12 ARUPLIRATEHEGP! oA (A1dP S U amaties s Jrairon o ol VeE aBk ErBRESOR 0. 065
m I'n carj WeMBsédué of 1€ 1868 hinaiak hilkpowdet exhibs nb Yeli@liyg procedure is used;
Ten (10) g of powder is weighed into ajar and i medi ately cl osed; The

powdel® i s shaken by hand to reduce &#¢0pPEdnp fornation; Pour 500 m

dernineralize t EHBR"  20B% 2 r :
pl astic plat e@r{]@ ttﬁédl%gg?g?, an(??%gé}eglﬁ{eeugig?@ﬁggwgﬂla?g%%%fav%rﬁg%ﬁgg;

Bri ng t heizemif §hedcresnwhsnjented irt hkigh yblocitieair streant istoracthud bérbcqatinglclmmbenjual | y
10 over the surface of the cylinder: (6) rt atiyger;., (/)Afte ne
mnte, AR RO MR EHR b s A S PPl @R vt o ¢ he
vater; ( Galdageraidingnd Hieirgiatetiebldlicaidnyie fo dlksline @uiRhethls of1st &d; sF£a9)rﬁa! cul ate
the tine of wetting fromthe equation Tine of _vvettlng s)--total 15 tinme (s)
- 60 ¥ pedifedninutevithinlet/eutletdomperatyres i SPZF T caif How of 8-1 EHEBRT ake, DP
70 10/ 12%{@tre set at 10 psi. After coating, the lecithin coated soy protein isolate powder was

transferred into a container. Three (3) grams of the product was added to 150g cold water
and gently stirred by hand with frequently reversing of the direction, noting down the time
taken for complete dispersion of the powder. The control uncoated sample required more

20 than 240 seconds to disperse, in water measured by the procedure described, while the
lecithin coated product dispersed completely in seven (7) seconds. The powder flow
properties were not severely degraded as shown by the absence of bridging or caking and
bulk density decrease from 0.41 to only 0.39 g/ml.

Example 4

25 Five hundred (500) grams cocoa with 10-12% fat and average particle size 20-30
microns was injected in a high velocity air stream into a fluid bed coating chamber (FluidAIR
Magnaflo Model 2). The fluidized powder was sprayed with 100g.of 15% aqueous
dispersion of lecithin having 28% oil and a ratio of alkali metals to alkaline earthmetals of 2.4
with the following process conditions:

30 Inlet-outlet temperatures of 50C/30C, spray air pressure of 8 psi, airflow 8-10 of
SCFM, and spray rate of 15g/min. The control cocoa powder with no coating required more
than 200 seconds to disperse in water measured by the procedure described, while the

lecithin-coated cocoa sample took only 24 seconds for complete dispersion.



available from Cargill, Inc. is coated with a lecithin of the invention to
i nprove wettability. The lecithin used was a nenbrane separated lecithin
having a ratio of alkali nmetal to alkaline 20 earthmetals of about 2.4, and

cont ai ni ng agpigpyf,ﬁootso 40% soybean oil. The exanple is C%kgb%%o )]#%3&)/

pl aci ng 500 e cocoa cake in a Hgpart m xer Model e cake is
m xed on posity gt rf I LRt part .. m xer. There
is added 5% byf:r%gll %%?x é @es\g{rtg%a%ﬁ t t?ﬁep okﬁ\élglgtt%?tgd 'Hgt httﬁe:sﬂgg%‘g 1%:\1/ﬂe]irili| a one (1)
m nut e peprodukts destdibadiin thiginvaitenrareanog westabloatd dispasiblerthanthe hateeatedo ( 2)

m nutes. The, 25 lecithin-coated cake is ground in an | KA grinder Universal
Mihl e MROPYE™: fine powder. During the grinding the I KA grinder is cool ed

with tap waterTheliifeniiBh Uhd beefl dbdciBbd/wilk Rifdtencelt® Garidis Bp&epid £1d iN@kagveowder i s
then tested for wettability. I n accordance with the test procedure, the

| eci t hf n- evbedintenid awkicghpigies. Heyayaremeskilled imthe artiwall rasegtiag thelomanly wet t i ng.
B . _ e ot the. VO
coat i ng evitiond 8 sRRECH80AR.Y B pad DhildiEn AR R lnd hicille WERL bEME, |

powder, whmvksiom | k powder, BBA Lactalis Industry, 26%fat content is coated
wi th a nenbrane separated lecithin having a ratio of alkali nmetals to

al kaline earth netals of about 2.4, and containing about 58 to 72% soybean
oil. WD 2005/016005 PCT/ US2003/023308 7 In carrying out the process, 250 g
of whole m |k powder is placed into a GEA Model Strea 1 Aeronatic Fiel der
Fl uidi zer. The powder is fluidized with inlet air (air capacity put on
position 6.5). Then, 0.5 weight % of the lecithin is punped, with the
peristaltic punp on position 8, and sprayed onto the fluidized powder with
a spraying nozzle (atom zing pressure 5 at one (1) bar). The outlet air is
30-40C. After the addition of the lecithin, the powder is still fluidized
for one (1) mnute. The whole m |k powder coated with 0.5% Il ecithinis
tested for wettability, and it is found that a period of four (4) to six
(6) mnutes is required for total wetting. By conmparison, in the absence of
the lecithin, the mlk powder exhibits no wettability. 10 Exanple 3 Three
hundred (300) granms of a soy protein isolate powder having an average
particle size of 50 mcrons was injected in a high velocity air streaminto
a fluid bed coating chanber. The fluidized powder was sprayed with 40 g of
a 15% aqueous di spersion of soybean lecithin having 2% oil and having a
ratio of alkali netals to alkaline earthnetals of 2.5, at a spray rate 15 of
14 g/mnute with inlet/outlet tenperatures at 55/25C, air flow of 8-10 SCFM
and spray air pressure set at 10 psi. After coating, the lecithin coated
soy protein isolate powder was



transferred into a container. Three (3) grans of the product was added to
1509 cold water and gently stirred by hand with frequently reversing of the
direction, noting down the tinme taken for conplete dispersion of the

powder . Thgmfﬂﬂ%&g&muncoated sanpl e required nore 20 t hatadkQeSReRRdS to

di sperse, in water measured by the profedure described, while the lecithin
coat ed prpdegt. di spersed conpletely in seven (7) seconds. The powder flow
properties were not severely degraded as shown by the absence of bridging or

caki ng and bl k dArsodegs fe tregnga fowalar @ndtising applyingGo 88 mpiwder a Eoatinpl e 4 25
Fi ve hundred. .500@1 g{l?ans coco%d i tFj61 0-.12% ftat fgﬂﬁoild.av«%ra e 1Eelrti cle size
20-30 miCRTBAYIEA Mmefprag  eparpiyd oo VEE 8 el peials 1 3lghne, £ | ui d bed
coati ng chatith&sls cdmgiHgdinrgredRptah Deo Mudel0.2) . The fluidi zed powder was
sprayed with 100g. of 15% aqueous dispersion of |ecithin having 28% oil and

a rato of alRali B¢ Blogess gceording tofelaian} whassingthe rasip of alkali yetaks foradkaling | owi ng
process Qx?lq'lg ] : - I eratures of 50C/ 30C, spray air
pressure%o ét%%?@%%@?’k%v&&r%%gﬁsa%% and spray rate of 15g/mn. The
control cocoa3powd&he piiotéss acconding torflainetywihersth the tesithin hswsed (Oths daronefs: t o

di sperse in _water .measured. by the .procedur.e_.descri,bed, il ead he

ecr th n Rt REersing R R oM BLBRARE 8D < M 0% sper si on.
WO 2005/ 5 PCTf US2003/ 023308 8 Fromthe exanples, it is apparent that
powders treated with the specific lecithin ehgdfcts described in this

i nveﬂpi on are*nor eTWeP‘t"aﬁﬁéccé’Ffan%ﬁ"s(Hé‘l“é? Bhereinthe eﬁﬁ@n%‘fﬁegé‘%@_ﬂf"rﬁb%er s. The
I nventi ony RA%RBERIESPrREE 1Withih iheh 8hER%RT g)éatéﬁﬁ!aﬁ S0 SRR 160% by d
illustrative 5 enbodinments and techniques. wever, one skilled”in the art
wi Il recogmhte that many variations and nodifications may be nmade while
remaining wthin t 1L . P ' 6005
PCT/ US2003/ 023308 JTS"‘@@E%FS?%%&? ﬁ’z@l%rngizSélgl%%noﬂrlg%{‘ﬁg'%‘k?’gﬁ°a\ﬁgﬁégﬁ%dq‘%onpri si ng
app! yi ng thepavhier jsawdeount snffafient ¢ coabthppowderg a nenbr ane separated lecithin
havi aratig of alkali als to alkaline .earthnmetals ranging f.rom

O eatSr than & Lo ARt Y §ue RoNSF oo Eising AEB e L GOR hraERer ei n
the rati Qoﬂgﬁﬁhgaldcitmﬁmbﬁg b @atR dfalkal SnetBafol MHhE b tHnRRISH thédVaBh8At er than
0 to about 5. 37 The process according to Claiml| wherein the lecithinis
used i n tdialenpiogicHtatgranging from about 1.6 to about 3.0

7. The process according to Claim 6 wherein the ratio of alkali metals to alkaline
earthmetals ranges from about 1.8 to about 2.8.

20 8. The process according to Claim 6 wherein the lecithin is used in the form of a
water composition comprising lecithin in an amount of greater than 0 to about 30% by
weight.

9. The process according to Claim 6 wherein the lecithin is used in the form of
an oil composition comprising lecithin in an amount of greater than 0 to about 100% by

25  weight.

10.  The process according to Claim 6 wherein the amount of coating applied to
the powder is an amount sufficient to coat the powder.

11. A product produced in accordance with Claim 1.

12. A product produced in accordance with Claim 6.

30 13. A process for improving the wettability and dispersibility of a powder
comprising applying to the powder a coating comprising a membrane separated lecithin

having a ratio of alkali metals to alkaline earthmetals ranging from greater than 0 to about 10.



wat er conposition conprising lecithin in an anount of greater than O to
about 30% by weight. 10 4. The process according to Caiml wherein the
lecithin is used in the formof an oil conposition conprising lecithin in
an anount of_gr er than O to about 100% by weight. 5.

accordi ng ty(?froﬁi% %wher ei n t he anmount,,of coating appli eP oﬁﬁ({gﬁgﬁgsov\der IS
an anount sufficient to.coat.t 0 r. 15.6. A .process for treating a
powder comir s ioRsplS RERvina e R BT oS AR L S s el b o
havi ng a rapplyingab tielgoideneédkiag tempridied 4 Reltie@havinges AkiS of AlkAN Ay 8N or
divalent ignic state ranging fromabout 1.6 to about 3.0 7. The process
accor di ng akslieg earthmstaliranging fomeaboyt 1-6tabodt k&1 i metals to al kaline
earthnetal s ranges fromabout 1.8 to about 2.8. 20 8. The process accordi ng
to Caim6 wherein the lecithinis used in the formof a water conposition
conprising lecithin in an anmount of greater than O to about 30% by weight,
9. The process according to Claim6 wherein the lecithin is used in the form
of an oil conposition conprising lecithin in an anount of greater than 0 to
about 100% by 25 weight. 10. The process according to Claim®6 wherein the
anount of coating applied to the powder is an amount sufficient to coat the
powder. 11. A product produced in accordance wwth Caim1l1. 12. A product
produced in accordance with Claim6. 30 13. A process for inproving the
wettability and dispersibility of a powder conprising applying to the
powder a coating conprising a nenbrane separated lecithin having a ratio of
al kali nmetals to alkaline earthnetals ranging fromgreater than 0 to about
10. WD 2005/ 016005 PCT/ US2003/ 023308 10 14. A process for inproving the
wettability and dispersibility of a powder conprising applying to the
powder a coating conprising a lecithin having a ratio of alkali netals to

al kaline earthnetals ranging fromabout 1.6 to about 3.0.



