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Field of the Invention The present invention is
related to the field of processing techniques used in
{ he SRAVARIBER RABTICHLATES ANFALE THODR OB T REPAR ADON
nmet hods for preparing a soya fiber particulate from
dehul | ed soybeans. The i j can be used to obtain
a soya fiber particulatﬂ*ﬁgﬁhﬁgia particle size in a
range g; aboyt 0.01 mcrons to about 10 100 m crons,
mﬁ%%%F AemPESst about 50%to about 100% of the soya
fiber particulate has a size in a range of about 0.01

m crons to abo ] S , L her

particul ate naﬁ&%é&g@%@ﬁ@ &%%¥gﬁ2§§%§ﬁ&h%§redient in
C .. 2. Related Art The soybean is the one

W% ein sources that provides 15 al

-

ei ght essential am.no acids. S roteip is of the.
hi ghest quatiefReseRidRISPqTGS Felated Wyt Hid ot prpgrstiag feginiaues
products, but w thout the chol esterol . nggﬂl h | evels
ofsed &1 the apanyiaptyre of spyfoodsyithe HW?ntt%n'%vac}aPa 0%%13” greparing a
hi gher anmount of protein than other beans. Research .
heeya fiberparaaplaiation deadied seybransl (The pamEoncan bhised ipgptaipa
achi eved from the consunption of food products
cenye Aibat prgtiadase bavined rt?‘%@zedp aawge peabant @ Limicgonsgpabout
occurring naturally in sog protei n have anti oxi dant

10 at@Q micronsswhetpinehleash Alave 80% heaboquifieokie saymfibeparticulate
body' s defense against a wi de range of diseases. For
ehampize, in aganyge of altoat § 0 hmjorpisdy about 39 midrensy Hae pe@didei on
of the risk of devel opi ng cardi ovascul ar di sease,
i paoticdata gnayrbe mestt dlong oh esant ingredigetdin fapdipeddactsand hi gh
bl ood pressure. Soy protein, which is contained
w2i hi nRelayeal Aftber particul ates, nmay also play a role
in the WO 2004/ 091314 PCT/ US2004/ 009366 reduction of
t he ri sk of Titesogbeapiisnte techfdhe ftivopdmas proteirasounes themeades
and di abet es. Soy

15  all eight essential amino acids. Soy protein is of the highest quality, equal to that of

meat and dairy products, but without the cholesterol and high levels of saturated fat.
In addition, the soybean has a higher amount of protein than other beans. Research
has revealed many possible health benefits that may be achieved from the
consumption of food products containing soy protein. The bioactive molecules

20  occurring naturally in soy protein have antioxidant activities, which enhance the
immune system, the body’s defense against a wide range of diseases. For example,
soy protein may play a role in the reduction of the risk of developing cardiovascular
disease, including preventing heart attack, stroke, and high blood pressure. Soy

protein, which is contained within soya fiber particulates, may also play a role in the
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protein may al so hel p protect against the devel opnent
of osteoporosis and pronote weight managenent.

heal t h ePEBUSRN4/009366
the commercial demand for soya fiber particulates is
expected to rise ragldli 5 Soym | k, an aqueous.

esefvciion obthegisk ebdayeleniag }d§%§1é@5%§a@“é sanoersiangd digbetes. Soy
variety of products. There are already a few reported
phreteEsBaIYse bl piotasbagainsidhe flgyelopmentpd aeiperorasisang promote
soym | k. A traditional nethod for soym |k production

i Vieightypanagemein Bagpusard theemndsibek ippignih beadth effnefelibd | ed
soybeans in cold water, rinsing the soaked soybeans,
gramraireigl demeand iferserh ’ébﬁy betingatod is lnaeed i t vseakpifiyesh

water into a 10 coarse slurry, heating and then

centri f ugi rfpymhls, & agneops extectdmotsgyliches, solsedbdser tmesyimial kide
fraction and di sposing of the okara residue, also

desiety dfedodustss derielake giuahdy aofiewaedortedvptocessie bachsiquddmeed in

di sadvantage of traditional nethods for soymlk

pthe duatfactird of sbheilk. ph ersdiriae] okthad farndgsilk plotietibe &rvglves
flavor, odor, and color. In order to inprove the 15

f tleanixig 2ok thanysonkikg wablk amdetuiiedraiybents id ¢otd weker, hieghg the
and/ or blanching for the inactivation of the enzynes

t frakeddogbéams,pemdinplie dmed fofBeaundéb additibral beshryatdrliay ar
and subsequent extraction of soluble constituents.

FedarRX%anpl Beatibl Snd fRad esntrifiNdng thé sRES, BOGiGEHE KIS sdmilk
process for preparing a mlk-1ike product from whole

SayhRaRRd dRYodiH of AEHRQHSeAddeA 1@ sEHRA GHsdYehiRM1p or cell wall
centrifugation. U S. Patent No. 4, 971,825 20

dgsgiki bes a process for produci ng soybean m |k which

i nvol ves crushing, rather than grinding, soybeans in

aqueous hmoﬁ@ﬁbd&%ﬂt o loPWEH N1 0ol B flymhil®ptdREHdnA the
Pat ent No. 4,992, 294 di scl oses a met hod of

?I@géﬁgé Bﬁarﬁﬁiﬂgﬁﬁﬂle%&ﬂ& BXoD8id £ coRRYRERAS t@ﬂﬁiprove the
ralnlng the boiled Solution.” U S. Patent .

ékg i ncérnﬁﬁ?&l@éhrﬁﬁém@tho&rﬂ?&&%%eﬁtﬂ{ arﬂmgyﬁh&ﬁh os@ym | K

ves heating a soybean ast e. at ent -2

V\Qagt%é{ng 8131%% énz?gg *:1’1%}2%99 %s?c%%i%@eror e unéles&%ﬁ > oy ﬂavor and

describes a nprovi ng denat ure roteln

qub%é"cB%ﬁP&@f%t% o? g&i{lﬁg C(ﬂ‘lSﬁﬁQf&L F&%‘e&ﬁﬁﬁlé,‘%ﬁ‘s Patent No.

4,039,696 describes a process for preparing a milk-like product from whole soybeans

by hot aqueous alkaline blanching and centrifugation. U.S. Patent No. 4, 971,825
describes a process for producing soybean milk which involves crushing, rather than
grinding, soybeans in aqueous hot medium followed by soy protein extraction. U.S.
Patent No. 4,992,294 discloses a method of producing soybean milk by boiling
soybeans and straining the boiled solution. U.S. Patent No. 5,945,151 describes a

process for producing a soymilk which involves heating a soybean paste. U.S. Patent
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elimnating a bean odor froma soymlk by fernentation
and distillation under reduced pressure. U S. Patent
NSo. 441 88@4 8 de@riliesseprptres ofdmproyngsisndtencd pryqdoeinty a
liquid-like lactic acid soym |k drinks by inoculating
f suptrbpathg pod/verlcdwtiesaytimans with Strept ococus

sojal actis bacterium Soym |k produced according to

t r adi t i onalOthetodlisis iarslimimgtiag mydeditblesodprsrfeam soymilk include
Qccasionally, this grainy texture is desirable. For
efean@itaion UF& exRalpbnU.N\N@atentty ol 3,375,883 diaerires h@socass for
process for preparing a textured soya beverage which

| lhivgtes a Hehe bdbirfgnsoadyadlk by iferseaiati@anchdeivikietbrsoybaahsed
with | oose soybean hulls. However, a soymlKk

. COBRAL. 1U.OrPandnt Noad,66Mmaiohicicgibtdl grocdasifopbeasdng a liquid-like

nout hfeel is usually preferable. In order to obtain a

SRV dckd sy inlilk Aris kOB Rodu@ding Fiftere@blil06RY oyteiiadsm 15
include the addition of enzymes to soybeans to degrade

PR RO DBERONIacs Badghindr ate, and cellul osic
constituents, preventing sedinentation. For exanple,

U S. Pate ntSolyﬂulk prodddd &%%}dﬁig EhADEHa PmBHOEERS a ERMy

preparing soym |k from dehul 'ed soybeans by

MG RPNy B oMY, ﬁf&%&ﬁﬁ’y it AP HE&IENZY FBitdxEmPRI €SI Bdtent No.
U S. Patent No. 376 describes a process for

%9 HIGENELEy b%g ggk&eg% Sr!eﬁapﬁg Qie%hﬂeaosro%y&kmgx whith Hdhes

‘neut ra 1z agueo a Soya prot el n

"B{eﬁ& hloa20d Hald xnaf\és%xedagagib Ese\?nﬁ ﬁ‘)@ﬁé ggggeanmgab%m a

protéol'ytic enzyne. tal ning

yn¥ ﬁé‘ CO%lp\Aél{lgn Qik 5“3 1i)!')]thtt oérzjgrgl 19&%%11“ %ﬂﬂgwl [gat o n

ex(f ensi ve g:rjl ndi ng eps
02
dPreQe&ab c. 3161 oafe% % 5 ?a%ogm@g\gﬁl’? % %rgé th e fgerixétp ﬁ‘leﬁqods

Rafop ??1{2%1%2%0 SR oot

¢ fthe Lé?ep %%’88 ey dpmf”é%gﬂw Pniénaﬁ%gwef% NI
LU P 194 0
D .38? éagéo dscrihes 63{90%%%& grgg/agmg soymllk on G504 2 SoyBeatis by

microwaving and adding suitable enzymatic material. U.S. Patent No. 4,378,376

t%Eaceousp garbohydrate,

describes a process for producing a simulated milk protein product by forming a
neutralized aqueous shurry of a soya protein material and dairy whey and then reacting
the slurry with a proteolytic enzyme.

Other methods for obtaining a soymilk with a smooth texture include
multiple or extensive grinding steps. For example, U.S. Patent No. 5,807,602
describes a process for making a finely divided soya product based on continuous

milling, superheating and flash evaporation. This method obtains soya particles
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whi ch the | argest di nension does not exceed 40 to 300

wore@somsi4 5 Final ly, another di sadvantage of PCT/US2004/009366

10

15

20

25

traditional methods for soymlk production is that
the full nutritional quality of the soybean is not
netkéreiin H6%h. havea diamaer of lessi thapr &Sueictdne amli0% haveraaliameter of less
quality of soym |k, alternate nmethods include the use
ofha@ed ehi@ensadl.sl Pasent Nb.ot, [4q0d 8 sissceibgsagaosss afpecpafingabdyy
to chel ate vari ous soybean conponents. For exanpl e,

W dBapoBiibs ormNoybdanS7gidg pafliesiatei ib edica tigrlages sidariod does
prepari ng soym | k and beverage conpositions from whol e
saytkeans 40kd B0 midkak.ves the addition of at |east one
of an acid and/or an acid salt. U S. Patent No.

4,389, 425 mHesel iddesr dispiveressofhafitipif priiongfoa stemikne
m | k substitute which includes grinding soybeans in

t PR AR RA &NGE: tRf fulBlhudfiodhllduelsty Wathe koybeh ik normd:0hiedeTh
by honobgeni zati on, desludging, and extraction. 15

ObIEf toTRbRIE thelRfritioRBIANT) OF §dytrilUiifeldateahi@thoddumdlide)hise
soym |l k involve extraction and/or filtration. For

SR & akc):H: salt 16} ﬁ{)@éﬁg scNBeang;’ peanchfi} ¢l Gid ReBuBsoybean

process based on the aqueous extraction of defatted

S S i.Catd t
gl rolRERLEP PR gRpHaLs o oo

5{‘[)?6?)21?1’?% {o?ﬁflﬁ Eﬁm%ﬂgle cott Rit#hOkh thgﬁ\é@¥lﬁgl%ssﬁlg¥11 involves

ation puri on and precipitation. 20 Al

gfgbet alagﬁ%n N3 Qc%atsf eg{fgg g&§ Er?d/&r 8 aHiaaht eylOpRERNHE . 389 425

vgfa%mg{ Lot U e o gb nt s bonal e e ane
ek S iy g B St hee Bt
woptbEiihdeTeren=af et italeh PPt
388 SRS gt e 26 comost 1o st 11
pevent on B i sgifogishe i BLIBE bossty e
sedirent et on.of, the. sou 1Lberhart cilabe OLm.

i nproved, econoni cal process t [
s %Qﬁep}s l@éﬁfiaoqr the,aqueous eF))ctraction o? Sefat?e%tso? ha \Qs,qa%sel 1c£t¥on, and the

removal of insolubles. U.S. Patent No. 4,091,120 describes a process for preparing

SS
jzation,
e

soya protein beverages by ultrafiltration purification and precipitation.

All of these reported processes are unable to produce a soya fiber
particulate that has, simultaneously, a very smooth texture, a high nutritional value
and lacks a beany flavor. For example, while the process disclosed in U.S. Patent No.
4,194,018 produces a soya composition of a somewhat improved texture, the largest
dimension of the product does not exceed 50 to 300 microns, meaning that the

composition still has a grainy mouthfeel and lacks the stability for the prevention of
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particul ate having a particulate size in a range of
about 0.01 mcrons to about 100 m crons is obtained.
Thdimsayaiofiobthe spafiber padiatlate dfiring sieragen Vidweteifars, thas isa great
very snooth texture, because about 50%to about 100%
oficcti Her inpeyr@d,fectimimifad ptocewtsah® phaddeavepasnidot! ®ys fike i n
a range of about 0.01 mcrons to about 35 10 m crons.
Thetenmention utilizes, rather than di sposes of, the
okara, which contains high levels of fiber and al so
conprises iron, calcium protein, carbohydrate,
thiam n, ribof| &uiaMAad O BEEANVENEXIEN0r e, in
addition to its snooth texture, the soya fiber

par ti cul at eTi@fintdndomis dsedton ithevsantrising facs thef sdybeggns can be
nutritional quality. This utilization of the okara by
t PR cisseranh @nt Hloya e yaetiahie havingntpatitulat siveginh yange of
econom cal, due to the 15 high disposal costs of okara
| A6 0@d nlﬁb’roﬁi 13ebo 100 a6isR%s isfobfdlelly Thd fuga Sibyrepaftichlate of
particul ate of the present invention |acks a beany

f iRViR¥enBBA hikaSvedy Shdih Sk@k, bidayse abhig 50%6a6 Abmit 0037 of the
allows for the use of this soya fiber particulate

al QRErIRE pAficdite hH Qeki@Nizd 1A a rAPRdf BoRE0L0T ficrbds tb 8bdud35
be understood that both the foregoing genera

desehhot Tl%rlnﬁa'ﬁQOn 2ilized) Sath lih A \Wispescd O, Wd RdragloBich c@itainn

are exenpl ary and expl'anatory only and are intended

r ANta®iunt, Heoté i V@dohRdtatd Shiamin,
1%19%9‘%{ %‘g%isﬁ%%kﬁgﬁf?ﬂ&\i o TH E’RI’EFERRE%ﬁa tamin

Ng S CI e%{\?ay{ﬁl 888, D MRS ¥ Ao th f’ék{uret efehByLaber

¢ terms used herein have the sane

s I?af %\%heclg‘ggm{myenﬂgrg %% g%g gﬁéli)gzg uiifty OtE B@EMtion of

Alc%r%%ffs?z 004 hQ %rg %%%es Weﬁd&esteﬁﬂ 1ﬁvénﬂ?{ Sﬁgl;lg%'ﬁl &%ll&ﬂigﬁ; due to the

materi a | ar or

eﬁﬁéé (? !(;’Re:clsn% ctgs(,)t%:ép (ﬁ(gsat 1gcu%1%dlfb§) %ﬁlepﬁ%f%s&sc @Hba tﬁéss%gia Fiber

Ing o present jention, the

8 régf ?qru%lg II{Eet Frgs%nt %\r}éjntlon ‘ia%ﬁs aa{)e%n? hSVOIP gﬁc?ﬁe@ %fh'igq{stablhty The
technology allows for the use of this soya fiber particulate alone or as an ingredient in

food products.

Tt is to be understood that both the foregoing general description and
the following detailed description are exemplary and explanatory only and are

intended to provide further explanation of the invention as claimed.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Unless defined otherwise, all technical and scientific terms used herein

have the same meanings as commonly understood by one of ordinary skill in the art to
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1. Definitions 5 Each of the foregoing definitions is
illustrative, and is not intended to be limting.

w@ewaengiged As used herein, the term "beverage"PCEHUSAREONI366

to include, for exanple, energy drink, sports drink,
cof.fe bevera e powder, liquid soym | k powder ed
SRR T %ks Ingefian | Rlo%ﬂﬁd Alppyehragy methefs andonateriajs setdaror As
used herein, the term"cotyl edon" means the usable
rfdEIValst toose g5asehag horiecas happadin dherTsesttipel preipsing of the
conmponent of the soybean is contained in the cell
ViAPSeRt igventing, thopipfeagd methpdsand neaderiaicareaseindfier désaribadhe
term "dehul | ed" nmeans the hulls of the soybeans,
whi ch Refwitione outer | ayer of cells which coat the
cotyl edons, have been 15 renoved. The hulls, which are
hi ghly cel [Batloef the frrgoimg KefinipombnilnstBitvefand hencbamided to
total weight, may be renoved from soybeans by
rediitingal means, for exanple, by cracking or
crushing. The hulls, which have been renoved fromdry
cracked s®ehaags, Asmyd leecis.aghateah Ebbviragen is elkyd @dadisdehior
bl owi ng. Alternatively, hulls may be renoved from
oxankledersogyhirmitssposts drifko saffee, Bedetagapowden) liqaddaniahigk, t o
boiling water. 20 The hulls, which have been renoved
froontetedisbydills ayaridingmd mitkyreplecenashed away fromthe
cotyl edons by a stream of water and/or action of a
st at i onary Qokyl@ionDWis iged hekjire Gle, tefDTcoBAHBR! Beard tRNudstle
Dehydrated: As used herein, the term "dehydrated"

RN 8f the s6EmY, emevuah@rexfcm Ohydkatd %x@ﬁ%’c%ﬂhﬁéQBW% is- 6
WO 2004/ 091314 PCT/ US2004/ 009366 sert: As used

hehRined it 1he cbiewalls sels@kyledohs taken to include, for
exanpl e, cakes, sponge cakes, wafers, confections,

puddi ng, CORKIRS AWRE! nRAS chd € ddhlfidd B¥in tHyMllsfb‘f the
bi scuits and frozen desserts. Dry mx: As used herein,

tdaPbdaBE, WhidH afe Mebutet Bydrak 88IsthidHYohMEE eotd18ons, have been
removed. The hulls, which are highly cellulosic and make up about 8% of the bean’s
total weight, may be removed from soybeans by mechanical means, for example, by
cracking or crushing. The hulls, which have been removed from dry cracked
soybeans, may be separated from cotyledons by blowing. Alternatively, hulls may be
removed from cracked soybeans by exposure to heat, for example, to boiling water.
The hulls, which have been removed from boiled soybeans, may be washed away
from the cotyledons by a stream of water and/or action of a stationary or a moving
object, for example, a brush.

Dehydrated: As used herein, the term “dehydrated” means to remove

water from or to make anhydrous.
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5 exanpl e, flakes, breakfast cereal, soup mx, falafel
m x, pancake m x and cake m x. Flour product: As used
is taken to PEEIUSIHE$/009366
for exanple, soy flour, breads, for exanple, white
bread and multigrain brain, buns, rolls, waffles,
pancakes amibsgais /s pedhkteihShe ©rm fidkssellS isiakeh thédohida, for
the term"grind" is taken to include, for 10 exanple,
chample; takehlspongerculsda, wattis) dvhfegtiais uddinguobkibs swegt dhgries,
mll, pestle, pound, powder and pulverize. Infant

f andgs, Al faseBishieis@hd frotdaledsemtsn " i nfant food" is taken
to include, for exanple, infant fornmula. Meat food
product: ADiyseid: PEMeddherdi) he teiiTdriraat” it @feh prifdud for
is 15 taken to include, for exanple, bol ogna,

f Lantidl fhRdsShre 4@ 64:8al, oAy HBY EalafbluRE]S:RBake rhiR AM@Sake mix.
bacon, and neatballs. A neat food product nay be

conbi ned W fiudrodiUl AlsedndiBial thé RAd “Rb@Hsduct”M daken to

product: As used herein, the term"nmlk product” is
t 3fiRe 1By e}ﬂaﬂf_ﬁlé;' 48 IR br&ARTH SamBleSRNIME hrkadim@ Miigrain brain,

sour cream ice cream whipped cream 20 yogurt,

C S [ creaner and cream

cﬁggggﬁkﬁﬁﬁﬁﬁﬁp%?gﬁugﬁ&ﬁgﬁﬂﬁgﬁgghbined with a

si nulat ed gl iky: DL OGME heref e te%noﬁﬁﬁri”: is YlEDoliGudeS o
or "an" are n I's

"one, " "ai used i I scl osure, they
nmean_ "at .| east toor.llan r " I 1S e
R o P Gy e AP R et R e e
herei,n, the term "sinulated 25 neat food product' 'is
tQR‘é’ﬂertaBaPﬁlng&e, for exanple, a meat alternative,

nmeat anal og - ¢ WD ,2004/.0913 PCTL. 0 :
burger, soy 5B g‘%j’rq a ,Assug‘if{ ey %]?eutF ]t%grl%{éé g{éﬂ’é alg z%glg to lg%de’
I%ncheon l o ves, sgy bacon and soy neatball. A
sitPhAaPRl: ¥BYd" product may be combined with a

meat food g{eggfﬁgé glio%clqgl{xg Eise H@)ﬁg&n‘f tl%rtgrgnu‘%e:at i%%d %fc’o%glct” is

herein, the

taken to include, for example, bologna, frankfurters, burgers, sausage, luncheon,
loaves, bacon, and meatballs. A meat food product may be combined with a

simulated meat food product.

Milk product: As used herein, the term “milk product” is taken to
include, for example, a soymilk product, sour cream, ice cream, whipped cream,
yogurt, cheese, coffee whitener, coffee creamer and cream cheese. A milk product
may be combined with a simulated milk product.

One, a or an: When the terms “one,” “a,” or “an” are used in this
disclosure, they mean “at least one” or “one or more,” unless otherwise indicated.

Simulated meat food product: As used herein, the term “simulated

meat food product” is taken to include, for example, a meat alternative, meat analog,



5 product" is taken to include, for exanple, a mlKk
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soy cheese, soy coffee whitener, soy coffee creamner
and soy cream cheese. A sinmulated m |k product may be
cenyBiurgsd sei belognapidykirapkfiat 50y Bregk sonbingred ldagessay, bacon
the term"snack” is taken to include, for 10 exanple,
emek Wy nizaiball. nbisiulated meatrfpodoprodusi majp be songrisasieitlsg meat food
doughnuts and chips. The term "snack"” is also taken

t prodwmt] ude extruded snacks, for exanple, cheese balls,
cheese curls, and rice pieces. Soya fiber particul ate:
As used herSmnlateti m@lld odnct: Sy asedl hixeim, thp & “sihuddtel mills
taken to nmean a suspension of ground soya. Suitable
spipdudtizltalde tdintludd Fod skainple, 4 initk biedndtive whitkt sabgyeafik,
full fat soy flour, full fat soy flakes, partially
defodiidtedy St cidati)Boy ipaticara) doy wigipad tresin S0y ybhak €8, cheese,
defatted soy flour, defatted soy flakes, refatted soy
f k@offes @haddet dop iffds|cads@Sr iy Biedrh @hdbse 0N emildted @ilk

and m xtures thereof. The ground soya may be

S ProRERGSE UeRoMBined with adniNgiréduchased product. The soya
fiber particulate may include, for exanple, finely

ground okarghanda¢ el hvln e e ‘SnaclhR t4@n SPMalulid, BT
particul ate may be concenfrated into a powder forn1by

e\éﬁﬂﬂfl@eh&@y Bir, RMritiHERRY Prébin®ar, cAbied, G@ﬁgh)ﬂ@tls Hnd {8, The

soya fiber particulate may remain in a liquid form

SPJrﬁy‘s&fcw ﬂg1so%.ﬁ<eﬂ 'il&é éitﬁldecf B8 foxa ﬁ%ﬁ@ﬁhe%%a‘ﬂg

nmeans transform ng mediuminto a dry powder ed

or Th| s is achieved by atom zing
Ché%%ler %nﬁ%%e%%é%@yl ng chamber, where the liquid

dr opl ets ar h « The

obj ective |§ytao B gﬁcggat% é%%ggho?ah. g § gg@-@ -8 WO

g%gr% Olgt]é’?’ %S.A]Ea C-Eé H%g Q %{S}g 8‘8%9 Q¢ Ex{oﬁn g\ﬁ{alof% a Bklﬁﬁesbut

uni orate t e wate
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refatted soy flour, refatted soy flakes, soy protein concentrate and mixtures thereof.
The ground soya may be suspended in water or a water-based product. The soya fiber
particulate may include, for example, finely ground okara and cell wall debris. The
soya fiber particulate may be concentrated into a powder form by evaporation or by
dehydration. Alternatively, the soya fiber particulate may remain in a liquid form.

Spray drying: As used herein, the term “spray drying” means
transforming a fluid medium into a dry-powdered or particulate form. This is
achieved by atomizing the fluid into a drying chamber, where the liquid droplets are

passed through a hot-air stream. The objective is to produce a spray of high surface-
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5 form The dried product can be powdered, granul ated
or agglonerated. The dry product formcan be varied

conditions. Spray drying delivers a powder of specific
particle size and noisture content regardl ess of the
drigenass sgpiacirapjets endtheu toatniforally and gEitkly evdpyratel the Fater.
conti nuous operation, the spray-dryer delivers a
hiEjtabgratomkeeps preducp emmperatarel al d tininih soredetiph @biperakle
easy control. Topping: As used herein, the term

" tdgppioregieh ocaird aken to i nclude, for exanple, sal ad

dr essi ng, whi pped toppi hgs, sauce, soy sauce and
gravy. StabiThe fegd cAsbelstb e BinBpentib@ ot SpaRle i thaRinkditsy "
refers to the ability of the fiber particulate to

r it Thedhiodgiddati @n bapew @ired bfaallafol 64 oMb E MThe dry
occurs due to 15 separation of the fiber particles

f rpehich®righmbd Vel d(é\ﬁﬁ&iﬂg B8 kR Tecd] M8 defich hRBrocess
particul ate or a product conprising the Tiber

PajohdiGuhR I PrdytRYing 8clFBRMLGWAE! QAR parttidi)etind infbi%.g@

in which the fiber particles renain suspended in t

Nedoftehi @brflessot HRWMPr QipabRY o 6O PRaf s gitiﬁ‘q@ TI]E)% Iragntinuous

product. 2. Processes for Preparing a Soya

PajiblaGih, ahEspal) - HodridRiiverS PHIERS Soitf ' iR i
usgﬁato obtg%%'t é soyg fi%e? °pé?%?§ﬁvg#g&% ﬁgQ%any
Pr&sengbvention. Suitable soya include but is not
Iin?fed to whol e soybeans, full fat soy flour, ful

f at fl : ' d J .

o 50 AL eSS B e
d d . . fatte fl , fatted
ST Ok RN, %0 Ll B 2

-0 V0 2004/ qarins PCILUSAORMLO09300, The disgl gsed o

i nvention provideés a soya

particle size in a range of. aboyt 0.0 icrons to

Dbt P GRSl R Raf ARt iea Bt B8 4edts due o

about 100%.0f . sai d.soya fiber .particulate h a slze

- R U OSE R ECIeR ot MR tE Rnid SURBE 38%nP dbeins

Anot her enbodi pent of. the ipventi.on provides a 5 soya

f igE Cu[ﬁ%ﬁ AP HCRCORsiRg the fﬂ%&r Partipudats thatls charapisrigadies of

abpu% Q.01 nic£pﬂs t o abouyt _ _ o
stable™ 1s one in which the fiber particles remain suspended in the main liquid

suspension for the shelf life of the product.
2. Processes for Preparing a Soya Fiber Particulate
Various sources of soya fiber may be used to obtain the soya fiber
particulate of the present invention. Suitable soya include but is not limited to whole
soybeans, full fat soy flour, full fat soy flakes, partially defatted soy flour, partially
defatted soy flakes, defatted soy flour, defatted soy flakes, refatted soy flour, refatted

soy flakes, soy protein concentrate and mixtures thereof.
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enbodi nent of the invention provides a soya fiber
particul ate having a particle size in a range of

about 0. 01 Tk disclosedtioveatiouproBiiesd soyofibsr pattienleierhasing a

| east about 50%to about 100% of 10 said soya fiber

P tidl€ bik@ine tange of abou 6.0l mieronsatogbowfl 0@ ndaronsOwhdrein at least
m crons to about 35 microns. Another enbodi nent of

t st 5026 RS ARt J0BVoIdeis sayasiibea pArtibeiate hawd dizeih atrange of about
having a particle size in a range of about 0.01

.01 @G ohProabeH B5 8llcrohsC rAafdsher whBsddmentaf the imasfionaiotes a
50% t o about 100% of said soya fiber particulate has a
Séck@ fibBr particNEehAing agafitle Hze0i aFirgE 0NSboln0.abmitiord %o about
m crons. Anot her enbodi nent of the invention 15

POPWiGES:, Fhsetat febl@boud30%it6 ot @0dIRYT Al Ry PHBripaitienlate
size in a range of about 0.01 mcrons to about 75

Mh&T 002 in WHETE bPatdut 6. @PRlcréR Qb bbca® ¥ hnerée0 Uinothedhdidiment
sald soya fiber particulate has a size in a range of

:gﬁ%{g iIR’EQ&OI]ZBI‘G\H@é%SJ_ shth AR YhriidHat@heviADS partiAB Sk B2 range of

diment of the invention provides a soya fiber
gg%%ﬁt 6%'1 Sl%groﬁ%'aﬂgut%S nR&bhd, Ghref £ Fealtibaut56%AE aBdut 100% of

mcrons to about 70 m crons, wherein at

:Oga?? Ig%yé(}ib%p Sﬁcégg hdsQ SHRGHE « gQ & HousPd ldmﬁ:%ﬁ(@) tJO %ﬂ%ﬁf 35

"at'e S a slze 1n a range of about

A C R g s S T
g@%{ﬁlg .let ggr%lﬁ%% %lrzlg 2% e? raly en%edb&tt Oaﬁq},i'itcrogs %]abgﬁtcﬁfg%&ohg herein at

ereirn at l'east about 50%t o about

3' %(é/%a%g){xtsﬁg)%t?ts a%él?td%b‘%eorf Fﬁg rsé}jacﬁtgeﬁ}gaﬁ?c S hafd a%.izé % é ﬂm@e of

crons"to a m Cr ons.
Anot her__enbodi nent of the,inventi [ OV . a
f iaB%q’t%é)&}rr?]IC{f)ﬂ]‘F g{e aé)o té%itwﬁrogs. p%rr\?t?{%rletenlbgc?lg%ntl c}é 't}geeﬁrsi\éeﬁaggg f

-10 WD 2004/ 091314 PCT/ US2004/ 009366. about .0
PEPES SR PBEAAF B TSS PRRaF Brnna st o g0r
50% t o about 100% of said soya.fiber parti g te h
o IS ypoR BTGBt WU SO IHCTOHE PR TS Sove
m crons., Another_enbodinen& of He lnveqtion ﬁiovid%s
a fiheypartieuiale hasdr sifedp p Z31ge © %R?Ph@ LmiernstQ phouLy S THICFGRS
range of about 0.01 microns to about 55 nicroni%.
whsraghes eabodimenteof e inrrionprapidet 2 Lyp fiPePadionitedgyne 2
fiber particulate has a size in a range,of abgut
particle size in a range of about 0.01 microns to about 70'microns, wherein at least
about 50% to about 100% of said soya fiber particulate has a size in a range of about
0.01 microns to about 35 microns. Another embodiment of the invention provides a
soya fiber particulate having a particle size in a range of about 0.01 microns to about
65 microns, wherein at least about 50% to about 100% of said soya fiber particulate

has a size in a range of about 0.01 microns to about 35 microns. Another embodiment

of the invention provides a soya fiber particulate having a particle size in a range of

-10-



0.01 microns to about 35 microns. Another enbodi nent
of the invention provides a soya fiber particulate

whamwisngidsd particle size in a range of about 0.BAT/US2004/009366

10

15

20

25

m crons to about 50 microns, wherein at | east about
50%to about 100% of said soya fiber particulate has

a aborie).0 hmivremng ebak 66 IbnsOwRkkeifliaCle & §bdu® @A MWIAbodP100% of
m crons. Anot her enbodi nent 10 of the invention

prsaid wbes fibergaytulatddRE a Biaé i Lidh@t o ahei Y nBcBAd bbb 35
size in a range of about 0.01 mcrons to about 45

M @iceis. AWBRERInboatmdreasthe ARGkHon PRI 2 .@@ﬂll'ﬁbeg-ggﬁ/eﬁ?%te
said soya fiber particulate has a size in a rahge o

abking Q. Jakicl $50RS rhfe 3PMHut BB1 iGN FHouf 8P LG bns, wherein at
enbodi nent of the invention provides a soya fiber

Pakist 50%% a8 Sboub Y9N Bf @idRY S HibdrSaticdiBeinds Asi
about 0.01 é?brons tolabguf iganicr%nsfgm(gggﬁ% gffi%mn

| epgt mabeHatio G 9ROt ALBRY% Qﬁboﬁﬂ%&t §€t¥1§ 11]:%1*1)[80&1 provides a
partlculate has a size in a range o about” 0.
M &L ORBerlpArt RN had e TpaftRiSize AP I'alﬂgé FA@%@P ferdt 1 ARt
I nventi on provi (?eS a soya ]ll ber P r?l cul ate aving a
. . g . ¢ to.
Dl k30 oML B O L5108 b
I}ﬁg G siz8 lngg gﬂ%%gel gifjarl]ogléfs(fr)%lﬁra{ecko an bélcl) ﬁad'f]%ao%ls'lml %%%H%%ﬁggimem

t
a partic 0] u

ab J00.. mcrons, wherein at.least 50%t o abaut 100%
or1dbs Ao Mef B » AR Do SRR ity Jh et
of

b 0.01 m t b 35 m . t
Rt G5 i PR et 38209608 e oo

particul ate havi a particle size in range of  abaqut

b B e Phdiatisulifiatts 60t Erit S QDA OGES Pekitt 3>
about 90% of said soya fiber 25 partijcul ate_has a size

i r{‘nﬁr‘}néné%“’%{“ SqpRnGIm .‘teﬁtlhmnef%wg PFOYides 8 SeYaAiPeppahiginde
Another -11 WD 2004/091314 PCT/ US2004/ 009366 . ]
enBSHERRFHICH St 2FRES Of PROM (P b ta 2y A0 prigsens, wherein at

particul ate havkgg agpartlcle size in a range of about

0. o35t ARQF &6 te boyh B elwidoys Hers pariiwrisibas atizq agenge of

about 80% of said sza.fiber particul ate has a size

i rebqui Guhlgricspnsdp abrut 82 micronse Pgathet gnkadiuant ghthe fventions .

Anot her enbodi ment of the invention provides a soya

f i yeyidesay soye fbenrartsulatahiarige & pprdickeisize én & tange phabgutrdege

of about 0.01 mcrons to about 100 microns, wherein
microns to about 35 microns.

In one embodiment of the invention there is provided a soya fiber

particulate having a particle size in a range of about 0.01 microns to about 100
microns, wherein at least 50% to about 100% of said soya fiber particulate has a size
in a range of about 0.01 microns to about 35 microns. Another embodiment of the
invention provides a soya fiber particulate having a particle size in a range of about

0.01 microns to about 100 microns, wherein at least about 90% of said soya fiber

particulate has a size in a range of about 0.01 microns to about 75 microns. Another
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a soya fiber particulate having a particle size in a
range of about 0.01 microns to about 100 m crons,
whrebaiimend of the astentidyoprbvi6&oh sofa Bler gartioylate hating a particle size in
particul ate has a size in a range 10 of about 0.01

m cngaef dboutdhRlumicidnsie eroonBl0 ntiawink evhersimhadéaseabbouicf0% b
invention provides a soya fiber particulate having a
paiid soyh @bei pretiduirtehas anipe 04 raagoeftaboui@®1 miconesabbat 65
about 100 microns, wherein at |east about 40% of said
soyaoisi Babthepanbodinbmtof tha as/eatich (revides azoyafige paficdixeut
0.01 mcrons to about 25 microns. Another enbodi nent
Ohaviin}es paiticditibin qatyd dfebord 090 ydcrbhd® ab@an 00 alidradsewherein
having a particle size in 15 a range of about 0.01
MhiQERNSHoLO7B 0f{aid &2 fibeRABulaw RS £hide Aila thfRSIf aBRN 0101
30% of said soya fiber particulate has a size in a

I #G6nsab aBd® 95 nfcrOds. MAiRASMb&IIBER Wf tht dnvefilici @8 %Edes a soya
Anot her enbodi nent of the invention provides a soya

f ﬁta&rpaﬁﬁﬁtatequﬁ'ga paliRW 1 ifla PAEE bEABUS). @emickord té #¥YE100
of about 0.01 mcrons to about 100 m crons, wherein

alnid 8RS yhaRAUk 1:24%00ikt 698d &F sﬁ@%%/afﬁﬂgﬁﬁarﬁ@ﬂité Badl AR il @fange
a size in a range of about 0.01 20 mcrons to about 10

oﬁé&ﬂm?ﬁ@ QBRI 10 GHRR D5 Hﬁasnsofm{ohﬁr SRR 1 Bf P QM AtEm

a soya particul ate having a particle size in a

ﬂ)gz?degg a@gﬂ"g)tgg ?a éﬂﬁk ﬁgxgﬁ%s ]%a%@cpﬁkg in ]aqglge'@f GbJANB.01

ereln out '1 sai d soya f1 ber

P %{1£roﬁsut!o%{)g\1t|1@§ {rﬁgﬁhg @vhh%maat {¢ ﬁ&gﬁ(mt QB%Q}?QMH s&faQ'i‘oer

crons to abou m cr ons. di scl osed 1 nventi on

Slgffsng C&f‘ g Iaéjg Siz i I B egclfdfk&g&*t B %1%%:?%}%@% Bc1Bns. 29hother

(S SIZG | abou mcrons to

g%g%}@%%g&o t )’%Q%%r & 5%%&' f@%ﬁ}a 1cuila§eoﬁl%91n§ &%art cle size in
2%1}%{%36% alaoult g%li &ﬁ%&%sl g u t%@ mwronfﬁégﬁ%elhq Radt 3@&% 38 of

crons

{ PRl paifeREs ;,m_sgf;ﬁelgq%g?essefﬁ 43 o Bf mgc%ﬁsqg Bout P2

consen e o el oA g%e P

\éte]{g%ing ;?)glttlgle 515zet11$ ;(Ealilltgg o? 'cﬂ)out am{yr s to a Jt de mlcrons, wherein
at least about 20% of said soya fiber particulate has a size in a range of about 0.01
microns to about 10 microns. Another embodiment of the invention provides a soya
fiber particulate having a particle size in a range of about 0.01 microns to about 100
microns, wherein at least about 10% of said soya fiber particulate has a size in a range
of about 0.01 microns to about 5 microns.

The disclosed invention also provides a soya fiber particulate having a

particle size in a range of about 0.04 microns to about 100 microns, wherein at least
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In one enbodi nent of the invention there is provided a
soya fiber particulate having a particle size in a
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wherein at |east 75%to about 90% of said soya fiber
particul ate has a size in a range of about 0.04 to
alyeut to3boutio0Vaifsaid Anat diRf patieindé AmntsiARfin  RRgé BVAREI M4 to
10 provides a soya fiber particulate having a particle
Siabeuti3s nficioad) JFheQliscRl@Uinvéhtidd alsd bk i8S pro€esad @t prfdring a
m crons, wherein at |east 75%to about 90% of said

S QY fibeR Phrticilan! FeiteahbreNAs ieticaR@ohRnRnil P& @Bl fheabout
0.04 to about 35 microns. Another enbodinment of the

| YRR (PO BS dRt SO risind e gafa fibe glnﬁbﬁa@ ¥ h D8y 3mooth
particle size in a range of about 0.04 microns to

ah®utre 8R4 BT £Hi ﬁumm;ﬂ@ﬁdﬁt}at | east 75% to about 90% 15
of said soya fiber particulate has a size in a range

of about 0. Rt nb@Hentor the ﬁ{ré?ﬁg? Echgépg’f)ﬁefd_eﬁe %gﬁgpt

of the invention provides a soya particu

N4lIAG1aR haPAEl i BleM 5 b e bABAE. A4 ARAML 1Lardfic 100

mcrons to a O m crons, el n at east

ak?l‘ﬁgxtong, Q%ﬁ%eféfirbét%agt Y & JbiOQ@O‘Vpgf s%ig%ﬁiraaﬁlfer Eﬁ’ﬁf&ﬁ%ﬂ? iﬁgesrea gi%% in

a rangé about 0.04 to about cron

_ "047%0 _ not et
R S R R o A ah )

e havin

70k e B ol faindy LR R R R b REE o

i Z: . Of 0.,04 b ] .
iiEiar g AE R MR bl Dok S P esi a e

fiber rticul ate havi a ticle.size in range of
BT BRI & 5 Pt oo BRI A0 ARt B, Bierggie Adpfien

| east .75% t 0. about. 90% of sai d soya fiber 25 . e
oribodiaeal of tHeBVERtion PEPYIdes 3 P! AN A et size in
about 3 i craons.. Another -13 WO 2004/091314
Péff“&%"ég(ﬁg;% @é@é@ ORGP M tUEHOns: RACTeAL #aﬁté?ﬁ% to about 90%
provi des a_soya fiber particulate having a particle

si% gaifl soyarithgpRartigulale Basta sizedn 2 fngs eﬁ@%g%f@ PO 5> microns.
m crons, wherein at |east 75%to about 90% of said
sayapther pepodimentof thednventian rigvidpssoyp fiberparigalatshayips at
0.04 to about 35 mcrons.  Another enbodi nent of the

i rrEild 9% 1paavice e5abput )4 miqrensito pbaut BQ micaens, WhyrpiRgt lgast
particle size in a range of about 0.04 microns to

ab/éis togbovti %me§gidm efi particylatg bes a size in a range of about 0.04 to

about 35 microns. Another embodiment of the invention provides a soya fiber
particulate having a particle size in a range of about 0.04 microns to about 75
microns, wherein at least 75% to about 90% of said soya fiber particulate has a size in
a range of about 0.04 to about 35 microns. Another embodiment of the invention
provides a soya fiber particulate having a particle size in a range of about 0.04
microns to about 70 microns, wherein at least 75% to about 90% of said soya fiber

particulate has a size in a range of about 0.04 to about 35 microns. Another

-13-



75% to about 90% of said soya fiber particulate has a
size in a range of about 0.04 to about 35 m crons.
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fiber particulate having a particle size in a range

of about 0.04 mcrons to about 55 mcrons, wherein at

| @alsddind &0t the @benitiordR8tidds asay il partitilite hapag 4 patitlatiee in
has a size in 10 a range of about 0.04 to about 35
MagOEabody 1084 alcrads odbotEs it midfonk, Nehekeiv @léasOTE % pr abwitichdSs
a soya fiber particulate having a particle size in a

I GNGRI B AP Wartuldt hadlh SrOMS: rhiedfabiut 604 1 AHoONES, microns.
wherein at |east 75%to about 90% of said soya fiber
PAKSth & tn@oRinkkas offthé inféntioR peovids g Soyaf fitabgriculatOtavirg o
about 35 microns. Another enbodi ment of the invention

PLAMEIEESe &1 SANSe dfiaBit ORAMhicHHS fL Hoitd0ivligrods, MakidiCdteast
sl ze in 15 a range of about 0.04 mcrons to about 45

M €, Q0 Shou D&, S F Bhidloyh EBStpartRWalcthad REHE i I0Un et 2881t D.04 to
soya fiber particulate has a size in a range of about

0, 59 nAOHY Vé?h%ﬂf& Shiiment HPOLE REEn GRS AR Ao fildhe

invention provides a soya fiber particulate having a

p . . A I : .

A L v e e Gt
of .saj d [ LGH ' I ize i
o fmcgrg%sa tw%gl)ég‘l . t;l%gtrgg&g{c))tab&df gg‘%%f hag s@yasﬂ/&bﬁo drr]ﬂgcru"l’até B33%ize in

out m Crons.

mhod - ! ' o
Sg F %)l}glg HOF‘ gl%Oél? {2' ok !tjoeaﬂoﬂtvﬁ%ftc%gnf.pAﬁéfthQ%ﬁb@dlﬁﬁ}{@oﬁtﬁ&?{/emlon

_ aving a particle size in a range of about
ST R Bl 0 200 hatose
e S R e PR g
PRSP Ages M HPSHRCt A o P PO, oSO
S :eggggltg%hgﬁﬁ% gxgzgq%ga glfr‘%?%g tEI g(?yg%b%ait‘ic%?aé{'lgaﬁné%op%gdcle size In
oo, b O GUSOPHG oGy PR PR o HhP 0%
S o P SEPT AR A5G P8 9B 04 P 2RSS Frofs.
range of about 0.01 mcrons to about 100 m cyons,.
el cabod BEatof GBSO oY TBORPEI e V88 g o
f ngftgcle size in a range of about 0.04 microns to about 40 microns, wherein at least

75% to about 90% of said soya fiber particulate has a size in a range of about 0.04 to
about 35 microns. Another embodiment of the invention provides a soya fiber
particulate having a particle size in a range of about 0.04 microns to about 35
microns.

Tn another aspect of the invention, there is provided products

comprising the soya fiber particulate which include but are not limited to beverages,
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particul ate has a size in a range of about 0.01
m crons to about 35 mcrons, pasteurizing and/ or
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honogeni zi ng said soya fiber particulate to yield a
soya fiber particulate. Preferably, pasteurizing
amg/iikes] thilktpesdukisziofQ ntidogtoppiygs, intfert fqpely desseuts aneckis sflour
acconpl i shed by heating the soya fiber particulate to
ApioBHRE hdatifodd pfodactk,afdated madrdodd Odictsand petfbodlptb@icts.
for at least 4 seconds. Al so preferably pasteurizing
and/ or st erfiplaipggéfBfed dfbodRyent b41Bs inpadtioncilibratieprbgided a process
acconpl i shed by heating the soya fiber particulate to

afér%%%ﬁflﬁ’é WES)al fbePparRdi@fe. OfhidROtHss cdftistOgraldtigtdehilpCsoya

for "at | east 4 seconds. In one enbodi nent, the

PasYiehl Is %ldf]ﬁbe]f%aﬁl@ﬁil/a@rhaﬁhgﬁ partidle Be &f a iaﬁ@ &ayauthitheficrons
particulate i s acconplished prior to honogeni zing

"E'd oRPYR thicRES, vpkﬁerrélh GULAL Soud 5HARCIBET 1009 TAhiTREa, fiber

onbgeni zing of the soya fiber particulate is

a%&rggﬁ)lwe %'af diPL 1%y raﬁ% dt %ﬁ&ﬁ dloh ﬂan@@ Ab&t 38 t@Erohd, z1 N

soya ber particulate. In a preferred

5 @a%q Uriz n Londfof Grefi it a0 3{1 fbbr %fcﬁ'llatet ShdHdRoRERERSRidPdoya

esent 1 nvention yiel d soya tiber particul ate

ﬁ(t’JP%Qn?gtg L3l B E jj %ld% dg%sﬁb%? %e{rﬁcu%té alﬂ‘gi%f)abg{ p%@éﬁﬂhné Qnd/or

f t
§ 0% o Ui S0 T4 00 SR Sphk Mk en
tﬁ?nbppﬁ g” ST 01 ﬁfls res@ % gentl 6n has a

part] c

e °£%b?§§6‘0? Fouli A" ERTa Pb,
f th fib t | at Wale}
st ahe pﬁfgﬁ@x@%@fﬂ%ﬁsé R e S

in a ran e of_ ahou m cro bout
ooy DO TE Mecs R RO DR Re e g@ﬂi%rle SRgE about
at | east about 20% f t he sg % flberb rt|c
yi €F Gértopt {TC ok iFesid Seespet 1gen b g
has a particle size in a ran
{ candton e iGnEPE e 72 TRERS "%ﬁ“glﬁee‘ns P&C@mpﬁfheﬁeggf Cgipehizing
10% of the soya fiber particul | ded b $§?
gr dairtionig fiberapsrtismlate In grethes §E0P V‘é‘ﬁ’t ﬁ‘ﬁ °W8§e“éz\{?:% ﬁ°¥a
size in a range of 5 about 0.01 mcrops to..about. fib
ni Gbaypatticulatednaccempbithedaner to PAEeUEEIng aﬁl(ﬂ@r S&%ﬂlﬁ?‘ﬂ%@ SR
grinding. In another
particulate.

as‘t:"eun%m% n

nven

In a preferred embodiment, the grinding step useful to the process of
the present invention yields soya fiber particulate of a median particle size in a range
of about 10 microns to about 20 microns. Preferably, at least about 40% of the soya
fiber particulate yielded by the grinding step of the present invention has a particle
size in a range of about 0.01 microns to about 25 microns. Also preferred, at least
about 30% of the soya fiber particulate yielded by the grinding step of the present

invention has a particle size in a range of about 0.01 microns to about 15 microns.
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enbodi nent, the grinding conprises dry grinding. In a
specific enbodi nent, the grinding is perforned by a

whead/omsid . | n anot her specific enbodi nent, thBCT/US2004/009366
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grinding is performed by a ball mlIl. In a further
enbodi nent, the soya fiber is ground in an 10
appamatierseds aflleast dxpuf 2Wrpf thesoyianiberpapipylate vieldedbyt e gtiprding
group consisting of a vibratory mll, an agitator

itk of theprasent invemstonrhiab & particle eilz¢ #ra targel of gbout 0.04 microns to

pl anetary mll, a hanmer mll, a toothed disc mll, a
caat i mlicroms. Pdscprafetrbd, ahldashalsine 2% nfjthesoyarfitiel particulata
rotor and stator arrangenent. In another preferred
eniblidd betite goihding etep G thatpresent itvhgtion hias a partivie dizd iga rafige of
process for preparing a soya fiber particulate. This
pai@esS1 aderpid vabogSimidiong dehul | ed soybeans to yield
a soya fiber particulate having a particle size in a
range of dhout efdbOHmBMtCHhe BEndiny @bguiseshid grinding Nk, another
wherein at |east 75%to about 90% of said soya fiber
pPafmbboditk! e RARdiag taRgRcOdry abifdihg OlnQdptafiababddidét, the

m crons; heating the soya fiber particulate to a

t eAREhSis pefolinbddyaReendf. Rhasther@péoificentr@ithent, ¥ arinding is
at | east 4 20 seconds; cooling the processed soya

f %Q@&Hﬂga bl b &Rl A 10 Arth@ERMbEINAE tHeRoyh HRAGr&nd in an
about 60C to about 100C; and honopgeni zi ng the cool ed

S QYhrdthP&IecRA Mokt Bhfih Go bRy 1HiRh &, BeTRUD cbhdifing of a vibrat
pg%??culaﬁg. In a prefgrrgd énbodiﬁent,cthe g?fnérkgimy

3 trrﬁﬁ, Cﬁéﬁsag-gll‘tbr x?'nlﬁk '(:edlr? Sttt RGERSa Rlller BaSniB! £518 A tarly BME M HaBer

yi e ya particufate of a median particle

S 'nﬁﬁ, d fgoﬁg& gigcgﬁli% 2&%09% 1{11@? QWi tRnhé& s Qﬁbﬁﬁﬁgw@ﬁﬁmtwi%pa rotor

m Crons. er abl east about 75% to about 90%

-16 2 14 PCT/ US2004/ 009366 of the soya
ffﬁ%g%%éggﬁggﬁﬁié yi el ded by the grinding step of the

present in Vﬁlnefnio%%r grt%%r%% Slﬁ?&%!b&lt Qf ﬁ'lie %&eh%rg gfemg Srogfded a

about 0.04 mcrons m crons.
S Bl ST OB 19 PRB TS s
ML N e S T
P S PSP DO Sbel e
P rs%?ae f%er ipgr\{igunlta’ge gs erl]raasngéjl oP a%gltlti O(.: 4eto %i)ozu% 3% r111ic§j}rons; heating the soya
fiber particulate to a temperature in a range of about 65°C to about 155°C for at least 4
seconds; cooling the processed soya fiber particulate to a temperature in a range of
about 60°C to about 100°C; and homogenizing the cooled soya fiber particulate to
yield a soya fiber particulate.
In a preferred embodiment, the grinding step useful to the process of

the present invention yields soya fiber particulate of 2 median particle size in a range

of about 10 microns to about 20 microns. Preferably, at least about 75% to about 90%
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range of about 0.04 microns to about 15 microns. Also
preferred, at |east about 10% to about 25% of the

w@ogoa/odiser particul ate yi el ded by the grindi nECHUS®00609366
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15

20

the present invention has a particle size in a range
of about 0.04 mcrons to about 5 mcrons. 10 In a

serBé Edye flealmeticutand yieltibrebygthe pdndige s¢peqd thespresent ipventidn bas 2
a bead mll. In another specific enbodi nent, the
Opdrfelt Bige Bt Bpndesofpbat OroFeBicioys @ abaitl35mittons. Also preferred, at
further enbodi nent, the soya fiber ground is an
ARRALBIH SR e6due U5%fof e sbyt fitieh particulatayieldedby éa grinding
the group consisting of a vibratory mll, an agitator
Mtk of @B preddnl fivEAtDA had & barticle kb ine ratigel df abaut 0,04anicrons to

pl anetary mll, a hanmer mll, a toothed disc mlIl, a

15, S0P milirbhs. ABscSEtBRird, lat 1eadd Bbaht 3596 a5 Atlngt 3086 ofnhk koywi ftblar
a rotor and stator arrangenent. In another preferred
ag%sﬁlat‘a fidida@ vl MeEsHndRB, stebRE TR phdteibMhtiterhas a prGicRSe in 2
for preparing a soya fiber particulate. This process

c %ﬁgé ifo?géouwtm BlidrBiditd Godie D8 @shs. S03Reased, ot Iyisehtibual0%
soy I be

r particulate having a particle size in a

ran 9B : ' it ReAPPIE cHf@ngites ONG t
[ DR BRPHE sofd s PGLARSYILRTBONE ok i Sorn 20 e

FiDer untaﬁa% !g%uﬁi%feesléazﬁ ?] gan?é: &€atlolt Po4 B &F atdhOsinider34

to abo m crons; ating the soya fiber

parti cul at epd 0 8HE BRGI A b DRtk s BlrrthRy by B9Cad
or at e

to about 15 east 4 Seconds; cooling t

e T rrogbg ieilsibaBlicht i Ak A R e
R S v T Sl s s
F ot T eceanororh s BaE S deh T AEFR AT A

' ;agéigiog A e St S A RS hh Gl RIE € tddthe disc mill, 2
P ey ] S35 200U el 224 18 02060 3 Al R
leg gfe?erred, at | east ab uttSOWbto about 7%8?2% %Q
sofpapfeppins ayaya fibsrpattispice |Tg'l§d°f°°s§f PRBIYE %‘i‘%‘%‘?%w%e fled

step of the present invention has arpﬁrticle Si ze iQ a
r asnybeanf tapieldta soya fiber particulate having a particle size m a range of abou

0.04 microns to about 100 microns, wherein at least 75% to about 90% of said soya
fiber particulate has a size in a range of about 0.04 to about 35 microns; heating the
soya fiber particulate to a temperature in a range of about 65°C to about 155°C for at
least 4 seconds; cooling the processed soya fiber particulate to a temperature ina
range of about 60°C to about 100°C; and homogenizing the cooled soya fiber

particulate to yield a soya fiber particulate.
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0.04 mcrons to about 25 microns. Also preferred, at
| east about 25% to about 50% of the soya fiber

w@aniogsiat e yi el ded by the wet grinding step BET/UR04/009366
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present invention has 10 a particle size in a range of
about 0.04 mcrons to about 15 microns. Also

pref erred, Inaprafarpdiemypdigent] §3owed cairbng starsesed tortheprocess
soya fi ber particul ate yielded by the wet grinding
sefche plesauhvprtionetrdsisayetiter pertinedste of paedipe batiel sige inm a
range of about 0.04 mcrons to about 5 microns. In a
spegs ¢f aboentfodlicraesto, abphic2 Owmirrogs.i Preferedylys idpast sbout 75% to

performed by a bead 15 mll. In another specific
estlpoti?G%6 of thetstre fiket paytidubade yigldsd bpthiesvep grifidirgwieh dfyheapresent
ball mll. In a further enbodi nent, the soya fiber is

gineentthnihas aparti@p aizainusrasg cfabad 0f0d amyronbietabout 30 anivays.
limted to, the group consisting of a vibratory mill,
anlsa@irdfatal; attedst gboats0%ata abotiti 730 off thd soya fiber pagiculasl slielded
mll, a planetary mll, a hanmer mll, a toothed disc
Nby the waet gifdigg $téy of theprs@ntinméntion Amch witdy ditegin weingsiof hbout
with a rotor and stator arrangenent. 20 |In another

Po.6h aficrens @IPEEL S aficrofe Alsypretered), at lehdhBout S5PItO Wb 80% of
process for preparing a soya fiber particulate. This
PHRGEFSTile? PRt HSS yRIdéd BY kHedid grifihgibtbeek the pyhapiserition has
yield a soya fiber particulate having a particle size

| B p@&ERAGE iPh rABOMabdBD 04 hieFdRE fo AbBuRIBAHHCroBOARD pfedifed,
wherein at |east 75%to about 90% of said soya fiber

p Qtr {EdsE bt 0N IS atRubIBL of He @ofa%@ﬁpa@tﬁcu@a@@&i&ldm the wet
about 200 m crons; heating the soya 25 f

p :
T

P &Hﬁ%ggﬁ&ggg%g@nsseconds cooling the processed soya

er partlcu ate to a tenperature in a range of

about 60C tg tpa?spgaﬁ Aggoqlm&mh{g@p@mng sf3f mtega@foﬁeézﬂbﬂydabead

soya fiber rculate to yie a so

1f1 I n an%%l%%t saoeglﬁ FEIF)&III%I‘ %te%e %Pgﬁl{ gep % Bﬁ?ﬁo%é/ by a ball

grlnd n r esent

e gagalgaa'ereém SRHE ol B5L g érl%%?“*f%}l g 3%&4‘5?%'@%

ange

ThEESE R W WY T

S Iatztreltlclmnml a rcﬁ bg‘i{ mﬂp ap angtarc})ldfmll a hammer mill, a toothed disc mill, a
cone mill, a sand mill and shearing wet mill with a rotor and stator arrangement.

In another preferred aspect of the invention, there is provided a process
for preparing a soya fiber particulate. This process comprises dry grinding dehulled
soybeans to yield a soya fiber particulate having a particle size in a range of about 100
microns to about 300 microns, wherein at least 75% to about 90% of said soya fiber

particulate has a size in a range of about 100 to about 200 microns; heating the soya

fiber particulate to a temperature in a range of about 65°C to about 155°C for at least 4
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m crons to about 35 microns. Also preferred, at |east
about 50%to about 75% of the soya fiber particulate

whawi@oparticle size in a range of about 0.04 PETDSIV84/009366

10

15

20

25

to about 25 10 mi crons. Also preferred, at |east about
25% to about 50% of the soya fiber particulate has a
perdrids] @oling the iprocessedsvye fibdr pativulateGo 8 enmpiecatwra $n 4 ange of
about 15 microns. Also preferred, at |east about 10%
t aboab@IC t@ B0t 00°Geans hiymoganining thacddlaisopd Bbdnasrtiaulate to
particle size in a range of about 0.04 microns to
ayieldta sbyarfibar@asiculbte. a speci fic enbodi nent, the dry
grinding step is perforned by a bead 15 mll. In

anot her spds hbrderesdlzatbosigrit, tHeliey giindigy stepdisefy] SttePproSess
performed by a ball mll. In a further enbodi nent,

t frEhS P gent inedtionS/iddsaefdiibed paticdMp af Atnd8ias PAreclk €6de in a
from but innoway limted to, the group consisting

olfan% ¥ Dbt 10 iickink to abdik 28Ghit@hOr ARD blefer, at 8abtlabbitT53% to

aroller ball mll, a planetary mll, a roller
badolit #0% lof 113 sByaaMRE ﬁefrﬁcd‘fﬁté has a®artht@ RS in mrénlge oBatodnd.ted
disc mll, a cone mll, a sand nmll and a shearing wet

ll(Jroﬂ’é" tb Bbord? 95 ghidrOtsO rAlﬁﬂgef‘éfré’& At le@fi REHRY SR RS abouf75% of the
speci fic enbodi nent of the processes for preparing a

h&g@ i EDShticuPAS hdsGYhAtcf sidehEa BRYEf U880 RAhickdd ket ul 5

to a tenperature in a range of about 65C to

grg&épsl M ,Br@ o, ok E%%b(%lt 58500 Sout %o% 3PakRES ﬁegﬁr&u@am

ment , e soya er particulate 1's Heated to a

o EARSH gzéﬁaaamggnag.@sbci%o@@ﬁﬁ ot ab it 39 Biibrodksd Nied OF

sec n anot her speC| IC e ment ,

h f
t ef%%égﬁﬁag%@ggﬁro% égﬁc} %ts i Oft mher at rgliilcg%%zl%r 2R amde
gfﬁlg?a ﬁlgﬁljlrtag%e G a#)out%bog« mig r]c'>%85 & afbgltlthe 1c¥o%§St 10 seconds. | n

et Pre enbod soya fi ber
BBout “85C (8 SBRUL d.%c@o%,rt A ED GBI Seb BB hARy Yoeas
i “ﬁmnaﬁé%pé%gﬁ@aﬂ' B sm';%v%vé%ge?'l%peafogmd g
TCCCERE SN O A e

partlculate iI.s heated to a tenperature in ar
D Bbin no 60 it dte SReoRgT RO P aRStoH g oo P an

anot her specific enbodinment, the s . .
attrition miHD a roller ball mill, a planetary mill, a ro?leraball mill, a planetary mill, a

hammer mill, a toothed disc mill, a cone mill, a sand mill and a shearing wet mill with
a rotor and stator arrangement.

In a specific embodiment of the processes for preparing a soya fiber
particulate; the soya fiber particulate is heated to a temperature in a range of about
65°C to about 155°C for at least 4 seconds. In another specific embodiment, the soya
fiber particulate is heated to a temperature in a range of about 65°C to about 155°C for

at least 6 seconds. In another specific embodiment, the soya fiber particulate is
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fiber particulate is heated to a tenperature in a
range of about 65C to about 155C for at |east 45

wG@emengsi4 | n anot her specific enbodi ment, the BOWES2004/009366
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fiber particulate is 10 heated to a tenperature in a
range of about 65C to about 155C for at |east 60
skeaderble 2 terapawioterin e rage of fHout &b dvlaherhi>S°¢ fre atlegwn 10

fiber particulate is heated to a tenperature in a

r seagaisoin atpthet si@sifictembadiognt, the5eyaf fther parti¢udate is Igatad 9.2

I n another specific enbodi ment, the soya fiber
prrpeeiraine esgehdabad 661 ta abeurp e¥°Gtfar & 1¢apt 1 seeomds Iof
about 65C to about 155C for at least 10 min. In

anoilive spesifeenthiodinent) dei sopnfiber plrticdi&e ssoheatefl idoremperature in a
particulate is heated to a tenperature in a range of
atanpd ofcbCut 65°@Ioatout UBIFCfdr at leat 20 sastds30n another fprecific

anot her specific enbodi nent, the soya fi ber

pamboditibit] Be sdya flvespLticulae B ht/ap®radttpaatinre ina raugeg of abbut
about 65C to about 155C for at least 1 hr. In another
Sp&Cith aboe ThPdi foeftlcast J0secmia Thiabether3pedificethiaidémdrs, the soya
heated to a tenperature in a range of about 65C to
abpettpadRifetd i9 heatdd th @aGhpefatiitt in RAnddef DHGTEIS RSO 155°C for
preparing a soya fiber particul ate according to the

| pMient hogchRe H el iRk cayditieay thelsbatl filehpattiaie is
carried out continuously. Alternatively, sone of the

SHERS o tLhFerRURGE 3 383 e 6f aHBREIRAC kdbodt BIBYAfJr iabesst 60
particul ate according to the invention nay be carried

?géco{l&k. qﬁ‘?a?&ﬁé'spécm é@@o%gl%/t,q}%]s%ﬂ‘f'ﬁ'g i 1R 4 RAR3EHa

n a specific enbodi ment of ‘the invention, the soya

fi A | : as 112 M@ta T
< '6&2@{6%% il n%%lggé &t dbSuCat &rhdRd sBRCHRIEEast 5 hiRNRtNShe

ICc e rment, the soya fiber particulate is

??ﬁ%ﬁ&%&%ﬂi&%ﬁtﬂﬁ@%@@ ﬁbe?tg)gﬁigtllla@ é@ﬁ@@eﬁité@ 'Egméae}alﬂﬁe #Wi@nge of

er particuldte 1S spr ried. The products

ORISR S0t Pk S s iititned 2
ST AT g BB P GATRR 08 b
| SSOETE %0 BB A BT SR DA e
B e AR R e SR R
¢ %ggtglierssipgcgﬁct: Qn%bgd?%éantf ih? ggya%grt I;atl:'tycluﬁttceeis %Eatetch % a temperature in a

range of about 65°C to about 155°C for at least 3 hr.

The processes of preparing a soya fiber particulate according to the
invention have the further advantage that they are carried out continuously.

Alternatively, some of the steps in the processes of preparing a soya fiber particulate

according to the invention may be carried out in batches.
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10 present invention include nonfernented soy
products, for exanple, whole soy flour, soymlk and

w@oooad#81pr oduct s, tofu, okara and yuba. Anot hBET/US2004/009366
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advant age of the present invention is the high
stability of the soya fiber particulate and products
conpri si ng lihesiecifia efnbbdifmepicofitheCitivetion, tH@ys ABdriparticulate is
particle size of the soya fiber particulate as well as

t heolydiandipavlaged. Ihenofited s@sific @mbbdifedinthp k@BEMer particulate is
invention are believed to enhance the stability of the
s ajeaydratber Inpadthecipbefie embddi@edt] thé syd FbbrPach R i QprhBried.
process of the present invention disrupts and opens up

the fiber panépobess onghisiidahe ol BherPhrtBudBLE theDR3EH
liquid is allowed into the intracellular spaces. This

| ﬁﬂﬁ&&lﬁbl@ir@luhé ﬁa'ﬁlﬂ_éﬂt&d ﬁ@@ﬁé&u}f‘csj far &ﬁﬁlpﬁi?)éﬁlpi‘l&l’p, ®iso, soy sauces,
particul ate, which, along wth the smal'l particl’e

Siraes afd fethientdd BRI Hd offeP HrHl&fteBsoFANR pfddi&s. ABditional
particul ate that is very stable. PrePerany, the soya

f 1 fo@RenRAbh kiepY REIEKRRG th bRAM T Finary QERGA teh]'e R nlial'}]/g)er%mg%l?% gut in

fiber particulate remain stable for at |east

Al RRitioRkSHhE hRARLH of Il %Ig]e%QMQn\feh'%?I in Rl foCdblAh ﬁie?er}grmented

products conprising the soya er particulate renaln

S t}ﬁ@&u%tsg (Arlteﬁ'fati{fe?ﬁ %ﬁei Jroﬁﬁ%&t %ﬁ%}'@hg glte @Bﬁf fﬁ%??isrlﬁ%uéét? ﬁfe the

Soya f1ber particulate an S CO

S IR E o -TANR o T N [ e.for at least 25 8

e AU bl el AER LS AR o B BRR oL R

a C [.S the -21 2004/ 091314

P@Y%ggg%ﬁéomgg%{dhg%’;}gfuf fr;lﬁ?(rearané&’}l Yculate remain

stable for gt |l east mont.hs. Al so pr.eferahl. t.he

Soya fiber AUPPFEON AR re Rt g SRy of me

soya fiber particul ate renmain.stable r at lea 10

otin Ebet e er PRyt SRy v herpafiepb dbe sman

and oduct co | Si t he soya fiber partjculate

" ST Segithe P47 Dy PP wel At g £pgiBig nhe process of the

preferably, the soya fiber particulate and pyoducts

c d?’PE)SPP"s‘PVFé‘“% gredgliyed o ancﬁgl?eﬁmg’ﬁ}%?fgth? Engithepagpqulate.

for at, | east 1 gear. In a preferred enbodinent, the

s ol srindee myshvefl duihe Pecesi @t fie gursent dnveptimglisrapthand gpgns up

soga fiber_Egrticulate have a sedinentation of |ess

t Han P dattickssush thaf glatrser suvalst baser liquidiigeHoved igto the

centrifugal force of at [east 50 tinmes the force_ due

t gntrafsllular spaces. This leads to a higher viscosity in the soya fiber particulate,
which, along with the small particle sizes of the fibers, provides a soya fiber
particulate that is very stable. Preferably, the soya fiber particulate and products
comprising the soya fiber particulate remain stable for at least 6 months. Also
preferably, the soya fiber particulate and products comprising the soya fiber
particulate remain stable for at least 7 months. Also preferably, the soya fiber

particulate and products comprising the soya fiber particulate remain stable for at least

8 months. Also preferably, the soya fiber particulate and products comprising the
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10 earth's gravity for 5 mnutes. Preferably, the soya
fiber particulate and products conprising the soya

WO piwenopBas ti cul at e have a sedi mentati on of | esSBCT/H82004/009366
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about 4% by volunme when centrifuged at a centrifuga
force of at least 50 tinmes the force due to the

eyt fibs mrizulateyreain sBblei fourt dmst Yhewhsp radfeprafsraply, thesoya
soya fiber particulate and products conprising the
siilya phitioelntepad produdtatcenpraing the ®gdfibepedicilels rehaih etgble for
t han about 3% by 15 vol une when centrifuged at a
canéast fouganths. oklsepeferaly, ileasya Hber pemedate laed prodgds due
to the earth's gravity for 5 mnutes. Also

pechelsaly the soyh Ebaguaichiakasmpiarstablefbedt &astrid npmddu ells
conprising the soya fiber particul ate have a
SedfamN, @id 9ia Aber pesisulhizand alodudits @bphiging Vel sopefivdren
centrifuged at a centrifugal force of at |east 50

t baFBSulAth EorlaM GELIEIER af l6ast Ngearearth' s gravity for 5

m nutes. Also preferably, the soya fiber particulate
and productry aRreemmibdingnt, e ey Abdripheitulpaaid proladte
have a sedi nentation of |ess than about 1% by vol une

oS EEY thi §99 SBerartRub@Haie b YdithertRonf Bhs fhn AR65% 50

times the force due to the earth's gravity for 5

mve(;}uhl%%v chlofrifbef £23bkfughiBros OF & 1EdsPsy tirharthd fordeatu® to the
and products conprising the soya fiber particul ate

h @é’rﬁf?;ﬁ%g;; REBLALIAN REreRABQ Uthe 93PaRbeN RriiiBite WAGR0ducts
uged af a i

centri centrifugal force of at |east 50

t | . 3 I. ! t
TP e A s ot s

girvafquérv&l} gl c?\lﬁéﬂlgpc? atlﬁstggté'trf&apﬁ}c%'o@ afledst BEEmBALL Fordd Rl the

: _ oya fiber particulate in the present
Ay RS SIS, M g i
e AR L
SR TR L Spon Pl s e
e s ol B 5 R 0 B e
A R R
e Tk P S P IS e e v o
g reiftl?’r;tgrai.vri]t\; ?‘onrtsi rgirl]lhtels.nA?sg %re%quﬁg,i tﬂéesnc}yé fiber particulate and products
comprising the soya fiber particulate have a sedimentation of less than about 1% by
volume when centrifuged at a centrifugal force of at least 50 times the force due to the
carth’s gravity for 5 minutes. Also preferably, the soya fiber particulate and products

comprising the soya fiber particulate have a sedimentation of about 0% by volume

when centrifuged at a centrifugal force of at least 50 times the force due to the earth’s

gravity for 5 minutes.
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10 the grain fiber particulate has a particle size in
a range of about 0.01 mcrons to about 100 m crons,

woberedrsiat | east about 50% to about 100% of SBETIUSR084/609366
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fiber particulate has a size in a range of about 0.01
m crons to about 35 microns. In another enbodi nent,

the grain fOdgs ghadstchl bk@beusb@so dbtdii 6l fiBst paRichlak! stni¥dr Z8the
in a range of about 10 microns to about 20 nicrons.

150y fiber PhhtictlaRSP G tprédbnt ilv@ntidi Sath SRins iftAId8 biiare not limited
provided products conprising the grain fiber

pas flag Whatl @voMvidNcanbi| s6Re Whdit, Ap&efbnd luPint €fihdr Quitable
beverages, dry m xes, mlk products, tofu, m so,

t QBRHCBOSE grif BB ind10Rhus S $8€lithSed 18 RACKBerafnl QHI fat
products, neat food products, sinulated nmeat foo

Prog e s i RSk R Slar-0( de RAQOUE StouABALRRS aRSRE GlanPade
i nvention al so provides a process for preparing 20

¢ £k her e e L S .
R o b A

P aéiﬁlh ‘fﬂcﬁeiﬁ ic@ﬁeh@at@aﬂdaﬁﬁﬁlr&fthépﬁr g’lég thgng @lglgeg.gg/g %nghe method

about 100 m crons, erein at out

ahgufe &Qé%‘;l{@ %&e@i@% got &B&{gg gl,faiilpglgeé @?&%@&t‘éé ﬁ‘a‘v‘ﬁlﬁgﬁésaﬂles | ze

érain flour,

in a rang o m<cro
R T R

particul ate t ield a grain .25 fibher particul.ate.

Pl B ety s Cpeids S 0 it S AR DO B b

conpri.sin aid -23 04/ 0913 PCT/ US2004/.009366

o DB pioRe i it e A o R I S s g g pagculat
nths. Also preferably, the grain _fiber particulate

S Btz i BB P E ) it B ShoR 35 gons Gy PRy o

remain. stable for. at least 1 year. As referab

t rﬁgﬁgﬂaﬁiw@ft HEFTHEE Pt A A B %ﬁbﬁ FER éf about

said grain fiber particulate have a sedinentation of

| e micER tpRAUE 2GB3%BRPSy 0l ume 5 when centrifuged at a

centrifugal force of at | east 50 tines the force due

to the eart iAo anothgr agnephofthginegnion thegsis ppgvidsd products

preferably, the grain fiber particulate and products

c otpprIrising dhesgrpig fbeepartiquiarayvhigh include byftage ned limitgd to beverages,

sedi nentati on of about 0% by vol ume when centrifuged

at drg miwest milk pepslucts.dpigemisp, tappingsaifant fod; depserts, jsacks dlowr

due to the earth's gravity for 5 m nutes.
products, meat food products, simulated meat food products and pet food products.

Another aspect of the invention also provides a process for preparing

the grain fiber particulate, comprising grinding grain seeds to yield a grain fiber
particulate having a particle size in a range of about 0.01 microns to about 100
microns, wherein at least about 50% to about 100% of said grain fiber particulate has
a size in a range of about 0.01 to about 35 microns, pasteurizing and/or sterilizing said

grain fiber particulate, and homogenizing said grain fiber particulate to yield a grain

fiber particulate. Preferably, the grain fiber particulate and products comprising said
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10 The foll ow ng exanples are illustrative only and
are not intended to limt the scope of the invention

wa@goodedizned by the appended clainms. It will beP@pps20e4009366
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to those skilled in the art that various nodifications
and variations can be nmade in the nethods of the
pregsietiber parénddtoremairt stbilet fodlatienst 6 mgnths. oMisd pefGHLY, ithe grain
and scope of the invention. Thus, it is intended that

t hébeppatieriste bnd protliadyconnpyiing siilh @raimfibek pareitilans sendditlstdie for
variations of this invention provided they cone within

t he lasidpesanf Alsh erefpitey) diechraia iderFartantitd diiptoducts comprising
equi val ents. EXAMPLES 20 EXAMPLE 1 Wet m I ling bean

Crsaitkgaiad 500r giradiatOhave b gafimentitint oF 143y thafhISRY PRARS WelL
cl eaned. The beans were cracked and dehul | ed yi el di ng

aboitin o3R58t AN cedfrifug® fREAT aCledlt K6 imED e tfi&a@dlferta@ﬁ@emh’
were added to 18,000 grans of 95C water. -24 WO

20044384 thikefedd, SRBR366 gralh
t(l’)lé?odglh a Bost onugﬁggrgun% Mbdel %%%b%@&%afé@iiﬁdﬁﬂéﬂucts

r epiphisiig s8ill By five a&leﬁate b 4 RERKADHLNGE dbbliBF/4 By volume
Premier Supermll SM 15. at 5.0 gallons per hour”wt ?11

L. nch cbntfifi e@RPX cRARES 9Jrceaofr£t 1ehst%9%ﬁfés HfFored Q&é ib Rioarth’s
per mnute.” 5 The product was then jet coo?< 58
f 082 L5 ARElRes. | @ash cooled under a pressure of 380
mm of “mercury to a tenperature of 82C. The product was

then honbge 'Thé ?cqg)%ngse]xgm BRE a2 nlhIsH'mee orng;‘ﬂlatamt &Q&dg’cfl to

bar on the second stage to a tot bar o

AP}{m ]DQTI% 1n?e%ﬂ?19$@deﬁﬁé b tﬂgg p{%h@e%%?aung\aﬁ Wlllpﬁ :?R{))arent

Spray on a orm an alr

23 ut et, tenper at
8%& gtslyp % n gﬂée{/ %rg t%atg Voai‘ll?ﬁ.l dlfl){i%a uc andv eF[PS %aﬁl ar %e in the

daj thédhodd o(%%l?espsrles%gt 1nvenrt10n without departing from the spirit and scope of the
invention. Thus, it is intended that the present invention covers the modifications and
variations of this invention provided they come within the scope of the appended

claims and their equivalents.
EXAMPLES
EXAMPLE 1

Wet milling bean cracks

3500 grams of organic white hylum soybeans were cleaned.
The beans were cracked and dehulled yielding about 3250 grams of
bean cracks.

The bean cracks were added to 18,000 grams of 95°C water.
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was snooth and without off beany, grassy, or oxidized
flavors. The product was snooth in the nouth w thout

wheingoadss ri ngent or gritty. The particle sizeBCDIS100€009366

10

15

20

soya fiber particul ates were such that the nean 15
particle size was about 22 m crons and 90% of the
particl es Weheshi®s®ad A thréubh Bt Shearfutdd/MloBel B 37-3.
mlling bean cracks 20 The beans are cracked and

dehul | ed yi Theiengtigdubitty WadierOfia Mo the dithes & PaskiS:

The bean cracks are dry ground with a Bauernei ster
uSuyehsiaM 9. bt B0 galloh§iPermOGkith N9-100MERDho BeaddHt@GnHIQpeed
18, 000 grans of 95C. -25 WD 2004/091314

PCTL 148200409385 The resulting slurry is then run
through two tinmes a Premer Superml!ll SM1.5 at 5.0

gal I ons per Thopbdw: ths thefel eobkéd §1C1QBUXFPEREB o, BasHchdled
speed of 2700 " feet per mnute. The product was then

| eha&ayredudlor ié&&nf&gng%%%&qﬁmﬁl{@mz@ol ed 5

under a pressure of 3 nm of mercury to a tenperature

of 82C. Therps Al wibkhed RGRoRRATDIRY16 ek A oAl Qe aaﬂ@ 34

the first stage and 34 bar on the second stage to

t f i . | . :
i U e s s
ryer w : r ; ..
oY bt o 1 At LB PSP 80 8 e
B A S L A S Tl
flavors. Th roduct was.,, S oth’in t he : ut h wi t.hout
bei ng astri ﬁ‘&g"ﬁf 8 agSP W%Hf/ P@H"é a%%rrstt%“g ?rél %glir%%rg “or''t ﬁ’gt
soya fiber particul.ates were such,.t t he an
ot iseiog o] it s 87 B Gne i viorB Pt ves
pasgntolo‘ﬁll irelsthevgcr)ueth lw?tiguttbgﬁg a§r51ngent or gritty.

The particle sizes of the soya fiber particulates were such that the mean

particle size was about 22 microns and 90% of the particles were less than 44

microns.
EXAMPLE 2
Dry milling bean cracks
The beans are cracked and dehulled yielding about 3250 grams of bean
cracks.

The bean cracks are dry ground with a Bauermeister universal mill and

the resulting powder is added to 18,000 grams of 95°C.
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15 mcrons. -26 WD 2004/091314 PCT/ US2004/ 009366
EXAMPLE 3 Soya fiber particulate particle sizes

wEoooaidB1avas made with the soya fiber parti cul BEEUS2004/009366

10

15

produced in Exanple 1. The size of particles in the
soym | k was determ ned, as shown in Table 1. 5 Table

1. Soynil k Phyresultig shir@eis teboytthfduble twdihés LRibmle€ Supermill
Particle Diameter (mcrons) 10 3.4 25 8.3 50 17.6
78MB1.53t 5.8@akdns der 1 ®ith 1.2007 ZHEonok¥&diPkEa AilMipedEor2eem
soym |l k stability and soy fiber particulate stability
Thet érahinbiiet y of the soym | k was denonstrated by
centrifuging two 10 soym | ks. The first soymlk is

produced asThdyprEXaMRhEthdn jetddkbNAN 15€coNss dek a8 tkdh béded
hi gh tenperature pasteurized at 140C for 4 seconds,

hqmarﬂrgseuqe 8t 387 QA meARsY 106aahESa R #EcThe second
soym | kK was a commerci al product of simlar

conposi ti onTydbaRk RELGEh Yo dhivePhtisTE bﬂqmaﬂéifﬂa?s@ag@ and 34
particle size range between 0.5 mcrons to

Mpef HGe séc%nc\f\@té%eatb 3 gotcrll%@’ @ﬁ@fadrto@ 51? ng’riganHire 9688 %glqo

the first soym fore 15 testing for stabilrty: he
stability t M
centrifuge. ?ﬁégnp es me?e gﬂ?g£5§%§§q§%@ﬁﬁfﬁwﬁ%ﬂﬁﬂ

CERLY oSGt 293 2:C TG aft BTBLES teiifefartl BFERC.

Results gave a soymilk product after standard dairy processing that
was smooth and without off beany, grassy, or oxidized flavors. The product was
smooth in the mouth without being astringent or gritty.

The particle sizes of the soya fiber particulates were such that the mean
particle size was about 24 microns and 90% of the particles were less than 45

microns.
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in the centrifuge and centrifuged at 500 rpmfor 5
m nutes. -27 WO 2004/091314 PCT/ US2004/ 009366 The

w0 eubes1show t hat the product produced by Exam@i/g@S204/009366
(the first soym | k) does not show a significant anount
of sedi nentati on whereas the comrercial product
produced by dry grindi ng EXAMPEIESnd soym | k) showed
5% by volune sedinentation. 5 The products were then
exam ned under a | S@fatfibet parstapgartidigizespr oduct
produced by Exanple 1 showed particles that were
smal | er andSbadilv@bdiadewhit] Be tdia ey pagiiARTpre QPR [CE:@imple
product showed | arger particles that were nore
Criy sttRlshAeRe pirficlss mukd dofilk BXANERLE iRedl 8 Aokt BshiS DY
flakes soym |k stability and soy fiber particul ate

stability Tasles! 8yrhillt parfile e soym | k was
denonstrated by centrifuging a soym |k nade with

def atte@r SO%, Jol@Kfer PEetiduthtd NE DT oce%nﬁmwneﬁp(mems)
Exanpl Defatted sQy fl akes (NHTRIQFN 7B akes
connerC|aIIy avai | bl e from Archer Danlels3w1dland
Conpany of Decaturgs L) are prog¢essed in tngaisane
manner_as_the 15 hean cracks. accordi ng to Fxr—mpl e 1
Speciflical |y, 15,080 grams of defatted soy 1%$akes
wer e rfixed W th 857900 grans of [95C Water (g produce a

1S then run thrmmh t wWo

slurry
times

The resultli ng s| urry Wi

a Premier Sufermill SM 15.

at 5.0 gaf@bns per

hour WitTh L. Z-1.7 g4§rconox beads at a m Il speed of
2700 fleet per mnute The produyct was jet cooked at
115C flor 60 second§9 flash cool ed under a pt@€ssure of

20 38

M of NMEercury to a [enpe

product was then honogeni zed at

stage and 34 bar on the sggaRghHage to a total
APV Ranni e 10. 38 honobgeni zer.

g?aﬁiﬂ&ftmétg éL@LJ fRf ggmaﬁaxeeftaemh an

bar of

product Wagy3PEay s

air inlet tenperat

an

ature of 82C. The

510 bar on the first
of 544
Next, the

I r out

t enper at ur e
the dried pr og ﬁﬁ%%%£%&§g§§ﬁs%lﬁ?ﬁﬁ%gl L%Te?l%gg%ﬁ%wo
10  soymilks. The first soymilk is produced as in Example 1, and then reconstituted ultra

15

high temperature pasteurized at 140°C for 4 seconds, homogenized at 170 bar and

cooled to 4°C. The second soymilk was a commercial product of similar composition

but produced by dry grinding and had a particle size range between 0.5 microns to

350 microns. It was also reconstituted and processed as the first soymilk before

testing for stability.

Samples were measured into 50-milliliter centrifuge tubes. The samples were placed

The stability test was made using an IEC Centra GP8 centrifuge.

in the centrifuge and centrifuged at 500 rpm for 5 minutes.
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-28 WD 2004/ 091314 PCT/ US2004/ 009366 tenperature

pasteuri zed at 140C for 4 seconds, honobgenized at 170
whan4andicool ed to 4C. Stability of the soym | RCPUSIOE009366

was measured using an IEC Centra GP8 centrifuge.

Sanpl es were deposited into 50-mlIliliter centrifuge

t ubes. The TPhe@msgitsebowkratthp baded pratutdicydeatuplief L@e fasid

centrifuged at 500 rpmfor 5 mnutes. The results

s hoymill)atoed due shorvod sighifipand dirowd obgedinngatioe hexdasnhé h

defatted soy flakes does not show a significant anount

ofcometidim praitigrodutiEbypdry griadinyhe fchami syaitkydwedsiaby

a light mcroscope. The product produced with

debrinteaddiaemtafibakes by Exanple 1 showed particles that

were small and 10 had voids. EXAMPLE 6 Flax fiber

5 particul at eThd frofucty Adrd hewek AniabGehdetdllight hiidodcBge. The
procedure of Exanple 1. For exanple, 30 pounds whol e

f |p@éﬁu§§ﬁ6dﬁ@@§ bRELeEHIE 0 SRR ARPRHIES 1t w8 GmuBdrahd hdd®ids
15 product was then run through a shear punp which had

t RigR B drp didigd B&ﬁﬂl@miafﬂl%tl&ﬁ khd¥HdRarksr (RrtlcRk @at F8F more
stator type system which reduces the particle size to

aRRyseAlidtBh Str¥etke0- 200 m crons. The product is then run
t hrough the bean m |1, honogenized, pasteurized and

spray dried. Upon reconstgtAffp@R.s the particles' size
ranged between 0.04 microns and 95 m crons with 80% of

10 he par ]t)éi‘éjtﬁ%ssg G sgﬁﬁfcl;l?%%ﬁlt%Qn@ scg/Aﬁﬂyf g%rgaﬁat@gtgbiﬁé/

SR SHELS Bl AR RS M B LS BT e

soymlllgm%é/_\ %%Qeéai?éd soy flakes using the process described in Example 1.
Defatted soy flakes (NUTRISOY 7B Flakes, commercially available from Archer
Daniels Midland Company of Decatur, IL) are processed in the same manner as the
15  bean cracks according to Example 1. Specifically, 15,000 grams of defatted soy
flakes were mixed with 85,000 grams of 95°C water to produce a slurry. The
resulting slurry was then run through two times a Premier Supermill SM 15. at 5.0
gallons per hour with 1.2-1.7 Zirconox beads at a mill speed of 2700 feet per minute.
The product was jet cooked at 115°C for 60 seconds, flash cooled under a pressure of
20 380 mm of mercury to a temperature of 82°C. The product was then homogenized at
510 bar on the first stage and 34 bar on the second stage to a total of 544 bar of an
APV Rannie 10.38 homogenizer. Next, the product was spray dried on a tall form
dryer with an air inlet temperature of 232°C and an air outlet temperature of 82°C. To

produce the soymilk product, the dried product was then reconstituted, ultra high
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1. A soya fiber particulate having a particle size in
a range of about 0.01 mcrons to about 100 m crons,

wob@resiat | east about 50% to about 100% of BEI/USHOYE9I366

10

15

20

fiber particulate has a size in a range of about 0.01
mcrons to about 35 5 mcrons. 2. The soya fi ber

p &mtpecaiirapestafized #i140°C, fovvh ssconds, Bimdgesisdd aAlBUbar 290 Yo¥d
said soya fiber particulate has a particle size in a

r asyre. of about 0.01 microns to about 75 microns. 3.
The soya fiber particulate of claim2, wherein at

| east about StiKli§QYIRf sog@ild pRaya whak Brbsupdrsing uh AE Jaatsa
a particle size in a range of about 0.01 mcrons to
alopstceRBifile C BMples Here BfosBQYAIS JonaIIIiIRAT deheilo@!ebedl The
claim3, wherein at |east about 70% of said soya

f isheplePrét ipﬁ@écﬁ&@h&@%trﬁu%&ﬁﬂ cEtBfugtZA 500 1n FRBARNAES.
about 0.01 microns to about 55 mcrons. 15 5. The

soya fiber paybbdidkRivemal the bRt froddbItSithis HetHol Jth
about 60% of said soya fiber particulate has a

PRE£HE] &yFHak& dols Aot RRWE siBhifRRR Uinofht OF sdlifhdr@ARdn. t O
about 45°m crons. 6. The soya fiber particul ate of

C! alm1, M@ﬁeeﬁrgdlﬁ%whméﬁ eﬂgﬁﬁ@rd un&&%l%t ﬁﬁzkdicoc‘&y The product
fiber particulate has a particle size1n a range of

a - !

oo hp ot BAGy s by ERREL 1 R0 aRltRs e i patl and
ak%g?t\,oi 30% of said soya fiber particulate has a

par iclde' size in a range of about 0.01 mcrons to

about 15 mcrons. -30 V\D]%MQ }314 PCT/ US2004/ 009366
8. The soya fiber particulate of claim?7, wherein at

| east about 20% of sai %la‘?( a fajrg%ﬁ garti cul ate has a
particle size in a range o WU 01 microns to

about 10 m E‘)Eh%? gfains were also run using the procedure of Example 1. For

example, 30 pounds whole flax seed was added to 300 pounds of 95°C water. The
product was then run through a shear pump which had three grinding heads. A shear
pump is a rotor and stator type system which reduces the particle size to
approximately 150-200 microns. The product is then run through the bean mill,
homogenized, pasteurized and spray dried. Upon reconstitution, the particles’ size
ranged between 0.04 microns and 95 microns with 80% of the particles being between
0.04 microns and 35 microns.

All patents and publications referred to herein are expressly

incorporated by reference in their entirety.
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9. The soya fiber particulate of claima8, wherein at
| east about 5 10% of said soya fiber particulate has a

w@aootiogldes si ze in a range of about 0.01 ni cr onBCT/US2004/009366

10

15

20

about 5 mcrons. 10. The soya fiber particul ate of
claim1, wherein said soya fiber particulate has a
neHAT IDELAINME® ISt ze in a range of about 10 microns to
about 20 mcrons. 10 11. The soya fiber particul ate
of clai m 1,1.wherfesaya Sideichasticytatd haloiuy a ppaticiel stasliah eange of
remai ns stable for at |east 6 nonths. 12. The soya

f bb@r 0 pamiitrond atabodfl 06 hiddromns] Wherelnak Bha abait d0%ay abdut D&%
particul ate remains stable for at least 7 nonths. 13.
ThessDyFa fibhghartRaltd yhaize irdf raggadMibdiz 0.0MEit ®hftoSdok 35
soya fiber 15 particulate remains stable for at |east
8niihdds. 14. The soya fiber particulate of claim13,
wherein said soya fiber particulate remains stable

for at |easi 9 nmish: fitkd parfif\Bats O¥daitd DOheRa il Abe:
of claim 14, wherein said soya fiber particulate

I @B J72ai8 k&R fhef Plrti@llath 8BRS padifb1d @S rangf ol fbout 161 HR¥éhs

fiber particulate of claim15, wherein said soya fiber
PaY tdosth P& dgMai Nns stable for at least 11 nonths. 17.
The soya fiber particulate of claim 16, wherein said

soya fiber 5par th;e%g& Bbdr gmmae oF Akiney fHeredt ath&aSdbott
year. -31 WD 2004/091314 PCIT/ US2004/ 009366 18. The

SQ%e, Jf's?iﬁ rsoﬁafﬁl;ae% g&iﬁé\h&e fis éééa‘fi’ljictfé shize i%%rge 3£ %ﬂ%@ P¥fcrons

fiber particu as a sedinentation of |less than

ahbout 59 | ume when centrifuged at a centrifugal
fg?%beoug{gg%/cr‘%/ngast 50 times the force due to the

earth's grayity ’I‘l%%ﬁ?ﬁ@%é:@&%ﬁi%ﬂlate Wells %%}’e?? %ciel?a%gabout

particul ate of c erein sard soya
Ey Ogﬁiocrctlé%r@ts%]ag Se& g%r?lglﬂi?tgglags;aa% in(i)cge s%e ilneasrgngte %@ Qbo%l?em ntdns
to about 55 microns.
5. The soya fiber particulate of claim 4, wherein at least about
60% of said soya fiber particulate has a particle size in a range of about 0.01 microns
to about 45 microns.
6. The soya fiber particulate of claim 1, wherein at least about
40% of said soya fiber particulate has a particle size in a range of about 0.01 microns
to about 25 microns.
7. The soya fiber particulate of claim 6, wherein at least about

30% of said soya fiber particulate has a particle size in a range of about 0.01 microns

to about 15 microns.
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centrifugal force of at least 50 tinmes the force due
to the earth's gravity for 5 mnutes. 20. The soya

wo piwenopas ti cul ate of claim 19, wherein said sPYEHUS100€009366
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15

20

particul ate has a sedinmentation of |ess than about 3%
by vol une when centrifuged at a centrifugal force of

at | east 5038t i medht hyaffibegertiulate of claive 7ewhdrbingt Bas wbduy
for 5 mnutes. 10 21. The soya fiber particul ate of

cl 20%rrD0id sabie fib¢npagmiutiteday a phitible sizp ar 4 1aagd @flaBodt®0 1anicrons
sedi nrentation of |ess than about 2% by vol une when
centabpdftl§edeans.a centrifugal force of at |east 50
times the force due to the earth's gravity for 5

m nutes. 22. Th&hsaya fibelyarticabird dfelyiraBewhdreialagiemdt 2dout
wherein said soya fiber particulate has a

sedi%refdaat soga fibdr pagtRalatd1an a phr€itlt sike ¥ DinM0d fUBBUI\R Microns
centrifuged at a 15 centrifugal force of at |east 50

t i tomBoutsenit@nee due to the earth's gravity for 5

m nutes. 23. The soya fiber particulate of claim 22,
wher ei n sai d0soyahé édye FibemAbtidufat FcRifasSwRerein said soya fiber
sedi nentati on of about 0% by vol ume when centri fuged

at padtidu®d Kids augsianl RAkER $fe 18 2 k8BS bf Mut 10BRrdnl % IRLED

due to the earth's gravity for 5 mnutes. 24. The
soMardusber particulate of claiml, wherein said soya

is 20 selected fromthe group consisting of whole

soybeans, fuhl f&he SQY b Pbcufad Afcfa?‘ﬁ&?‘\g}é?rggmltsgg @é}rgyﬁber

partially defatted soy flour, partia

f| plisadRhalh SR i laWomolfl at ted soy f akes,

refatted soy our, refatted soy flakes, soy protein

concentratejand i &%yb! [HBS: }}aprﬁ:{lﬁ%fcif gfagm Cl)f’ \glgegegllri'n gagl_d s0y3 éiber

conprising t e soya I ber “particu
R i B 3% T, oM Lhe 018
g Ia)rm Ib:;/ S (rj a?n(:f P " ( B%F%%%%F ?ﬁibéfé)a%tlgc%:lagﬁlf Sc%a?nrl qg,uv(s}l'tne}eir(l (sjz?id soya fiber
particulate remains stable for at least 8 months.
14.  The soya fiber particulate of claim 13, wherein said soya fiber
particulate remains stable for at least 9 months.
15. The soya fiber particulate of claim 14, wherein said soya fiber
particulate remains stable for at least 10 months.
16.  The soya fiber particulate of claim 15, wherein said soya fiber
particulate remains stable for at least 11 months.

17. The soya fiber particulate of claim 16, wherein said soya fiber

particulate remains stable for at least 1 year.
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(f) mso; (g) topping; (h) infant food; (i)
dessert; 10 (j) snack; (k) flour product; (1) neat

wo cwd/opoduct ; (n) sinmul ated neat food product PCEHOS2004/009366

5

10

15

20

25

(n) pet food product. 15 26. A product conprising the
soya fiber particulate of claim1, wherein said

product is 98yni Mke soya fiber yartisuiate ofctaimprli whergintshid seyyfiber
fiber particulate of claim1, wherein said product is

a Birhgilade bas arfedinepiation ef less dlrniahewt Sk t3hvaums Wikerprenttifiaded at a
28. A product conprising the soya fiber particul ate of

c| eantrifugal faycspient baast 59 dinbs heddige tlus to tize eirthis|gadvitgl forssaminutes.
food product conbined with a nmeat food product. 29.

The product 18f clTaé my2Sibenvgreioniare efailadn B odhietin sAdedyaIiber
stable for at |least 6 nonths. 30. The product of

c| edriieutd; hasheedinengtdodofiesduataboe el bysvatimdiveen @htrft@ded at a
at least 7 nonths. -33 WD 2004/091314

PGSR0 4dr OO Bast 3D timkk ehefforoe dad todiie caktisBradly for 5 minutes.
wherei n said product remains stable for at |east 8

mont hs. 32. 20he hesdyatfibef pagiicalam dlklaimhef Wwheleis 8did soya fiber
product remains stable for at |east 9 nonths. 5 33.

Th@gﬁ&ﬂﬁ&lhﬁ:{s aakdiglefiatioBef lesdhiRmabbut3ed 6y Whatdithed @RBINRd at 2
°! c?entriefugal force of at least 50 times the force due to the earth’s gravity for 5 minutes.
21. The soya fiber particulate of claim 20, wherein said soya fiber
particulate has a sedimentation of less than about 2% by volume when centrifuged at a
centrifugal force of at least 50 times the force due to the earth’s gravity for 5 minutes.
22, The soya fiber particulate of claim 21, wherein said soya fiber
particulate has a sedimentation of less than about 1% by volume when centrifuged at a
centrifugal force of at least 50 times the force due to the earth’s gravity for 5 minutes.
23. The soya fiber particulate of claim 22, wherein said soya fiber
particulate has a sedimentation of about 0% by volume when centrifuged at a
centrifugal force of a least 50 times the force due to the earth’s gravity for 5 minutes.
24.  The soya fiber particulate of claim 1, wherein said soya is
selected from the group consisting of whole soybeans, full fat soy flour, full fat soy
flakes, partially defatted soy flour, partially defatted soy flakes, defatted soy flour,
defatted soy flakes, refatted soy flour, refatted soy flakes, soy protein concentrate and
mixtures thereof.

25. A product comprising the soya fiber particulate of claim 1,

wherein said product is selected from the group consisting of:
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for at least 10 nonths. 34. The product of claim 33,
wherein said product renmains stable for at |east 11

worewtg13185. The product of claim 34, wherei n BEi/tiS2004/009366
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product remmins stable 10 for at least 1 year. 36.
The product of claim?25, wherein said product has a
sedi ment ati on of(a) esdetdiap; about 5% by vol une when
centrifuged at a centrifugal force of at |east 50
times the force @ue teyhlke earth's gravity for 5

m nutes. 37. The product of claim 36, wherein said
product has a 1jcsediniipréducgn of | ess than about 4%
by vol une when centrifuged at a centrifugal force of
at least 50 tinmgg)theihnseemikgrodeett he earth's gravity
for 5 mnutes. 38. The product of claim 37, wherein
sai d product hasegp s&¢di mentation of |ess than about
3% by vol une when centrifuged at a centrifugal force
of at |east 50 tigres kg force due to the earth's
gravity for 5 minutes. 20 39. The product of claim 38,
wherein said pr ct sedi nentation of |ess than
about 2% by vol S(r%g \/\ﬁ@%ﬁ}:g&élntri fuged at a centri fugal
force of at |easg, 50 ;14 .he force due to the
earth's gravity gnr éﬁff%ﬁgﬁéc{%s. 40. The product of
claim 39, whereim saigd product has a sedinentation of
| ess than about 1% by volune when centrifuged at a
centrifugal 25 .)or cesngcfk, at least 50 tines the force
due to the earth"s gravity for 5 mnutes. -34 WO
2004/ 091314 PCT/#?ZOOﬁl/uQOr% 66 41. The product of

cl ai m 40, wherein’sai'd pPo uct has a sedinentation of
about 0% by vol upe when,centrifuged at a centrifugal
force of at |east Sdn?ait?% pfcﬁiggt?orce due to the
earth's gravity r 5.mnutes. 42 The product of

clai m 25, wherei {\nsaiSdmgl?)g‘?én}egtfg%‘i%r(?fl%c&afl omthe 5
group consisting of whole soybeans, full fat soy
flour, full fat @y ¢ QQPI%‘B?HiaHy

26. A product comprising the soya fiber particulate of claim 1,
wherein said product is soymilk.

217. A product comprising the soya fiber particulate of claim 1,
wherein said product is a simulated milk product combined with a milk product.

28. A product comprising the soya fiber particulate of claim 1,
wherein said product is a simulated meat food product combined with a meat food
product.

29.  The product of claim 25, wherein said product remains stable
for at least 6 months.

30.  The product of claim 29, wherein said product remains stable

for at least 7 months.

233



defatted soy flour, partially defatted soy fl akes,
defatted soy flour, defatted soy flakes, refatted soy

wo baun913nef att ed soy fl akes, soy protein concePCT/HSB04/009366
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and m xtures thereof. 43. A process for preparing the
soya fiber particulate of claiml1l, wherein said
process conpti sethe woduch)f opimi3Qi wigerein daith ptddect ramaias dtable
yield a soya fiber particulate having a particle size
i ozt teasifemafithabout 0. 01 microns to about 100 microns,
wherein at |east about 50%to about 100% of said soya
fiber parti8ul at Bheasdat afl 2emidi, wharein geid pfoduathatiinOstible
m crons to about 35 microns; (b) pasteurizing and/or
stferadtldagzti Iugosths.d soya fiber 15 particulate; and (c)
honogeni zi ng said soya fiber particulate to yield a
soya fi ber3part Thapradt oftdaim BREwikreia 858 pfduélréhithdlable
wherein said soya is selected fromthe group

C doiSdt $daki® méntkdrol e soybeans, full fat soy flour, full
fat soy flakes, partially 20 defatted soy fl our,
partially defat terk educt bahas,3300hatih eald pRAuE r@HLins stable
defatted soy flakes, refatted soy flour, refatted soy
f ltgkf SoasSAYmEKRS, €I N concentrate and m xtures thereof.
45. The process of claim 43, wherein said grinding
conprises wes  grhdiotbdit oftfaim BASWREGR 858 pRidublréhihédable
wherein said grinding conprises dry 25 grinding. -35
Q209446094314 PCT/ US2004/ 009366  47. The process of
claim43, wherein said pasteurizing and/or sterilizing

comn) s, 81 Thepldapag e st s |
bR BB DB Rl e

COURE b SNPR0 1A% ARk SRR bl BE PRAAPHL 348 2

37.  The product of claim 36, wherein said product has a

sedimentation of less than about 4% by volume when centrifuged at a centrifugal
force of at least 50 times the force due to the earth’s gravity for 5 minutes.

38.  The product of claim 37, wherein said product has a
sedimentation of less than about 3% by volume when centrifuged at a centrifugal
force of at least 50 times the force due to the earth’s gravity for 5 minutes.

39.  The product of claim 38, wherein said product has a
sedimentation of less than about 2% by volume when centrifuged at a centrifugal
force of at least 50 times the force due to the earth’s gravity for 5 minutes.

40.  The product of claim 39, wherein said product has a
sedimentation of less than about 1% by volume when centrifuged at a centrifugal

force of at least 50 times the force due to the earth’s gravity for 5 minutes.
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about 65C to about 155C for at |east 4 seconds. 49.
The process of claim43, wherein said grinding yields

waoya/09iBidber particulate of a median particl e BCRESI004/609366
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range of about 10 microns to about 20 mcrons. 10 50.
The process of claim43, wherein said grinding yields
soya fiber 4part Toepatet vhdaiel 49, whelemasid madrinat had @% of
said soya fiber particulate has a particle size in a
r asediencofatigh ofiabodt @4 byriveluma svhen catvdinte2f arbmtitugsl fofd of at
The process of claim50, wherein said grinding yields
soyast 59 tilpes thpdorce dud tatle eahie's granitaforlsaniatteabout 30% of
said soya fiber particulate has a particle 15 size in

a range of a@bout The Prbdutit 6f Asit 250 wabelntsailixol 6 &€lASed fon the
The process of claim51, wherein said grinding yields

s ogtaup ddnbietingdafiwliotidogbeanyiiel Bt soyalout, Eas fat sdyilkes? Pifialy
said soya fiber particulate has a particle size in a

I advgited kopfiou ptidlll WRTLEORT flaRes) BEited]By b QdTStiedRBy flakes,
The process of claim52, wherein said grinding yields

s oy auttedsdyl e, reRtitd oyiRkR, WPtk colcch®AS indhRYEeskH e of,
of said soya fiber particulate has a particle size in

a range of about AQybkksdWof piePatinhedROM fib& pIhe RS chfh 1,
The process of claim43, wherein said grinding is

p%ﬁ&éiﬁegdl@yoce@c%gﬁséﬁll or a ball mll. 55. The
process of claim43, wherein said fiber particulate is

25 dehydr at ed. -g'? g%ﬁ% a%ﬁ%%sgg{o%?%?@%rﬁculate

56. The process 5, wherein s

P al{atv.ir%léll ;ﬁltrt?clé ssi%jéiﬂra%(ﬁ%gl %E‘ !ﬂiﬁ)qt 0.517mic%5]r€s 15 ch?lt EI:(.?(gllﬁir’%ons, wherein

parti cul’ate made by the process of any o

43&& %&St ﬂ%o§1850°/§'\ton{bglgtqg)g%yco?%ﬁ isgsjarfﬁ)e} &?ﬁ&l‘?@x@hafsia%% in a range of
particulate of claim ) '
about 0.01 microns to about 35 microns;
(b)  pasteurizing and/or sterilizing said soya fiber
particulate; and
(c) homogenizing said soya fiber particulate to yield a soya
fiber particulate.

44.  The process of claim 43, wherein said soya is selected from the
group consisting of whole soybeans, full fat soy flour, full fat soy flakes, partially
defatted soy flour, partially defatted soy flakes, defatted soy flour, defatted soy flakes,
refatted soy flour, refatted soy flakes, soy protein concentrate and mixtures thereof.

45.  The process of claim 43, wherein said grinding comprises wet
grinding,.

46.  The process of claim 43, wherein said grinding comprises dry

grinding,.
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wherein said product is selected fromthe group
consisting of: (a) beverage; (b) dry mx; (c) mlk

w@e@dioedi4 10 (d) sinmulated mlk product; (e) POf/uS2004/909366
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m so; (g) topping; (h) infant food; 15 (i) dessert;
(j) snack; k) flour product; (1) meat food product;
(m sinul at éd- medhe proerss pf deiocd3; whergin spid pastyurpitg ahdod
product. 59. A product conprising the soya fiber
patterilizingpompeisesdicaiingissid soyafiher paricuat th plemgereturd in a range of
soym | k. 60. A product conprising the soya fiber

p attePE @ ieatpft &55@ farBileast diseqopfln sai d product is a
simulated m | k product conmbined with a m|lk product.

- 37 WD 2004/48913The pProTysiUsROginy 490 9866in s6ill. padiepizagisntl/or
conprising the soya fiber particulate of claimb57,
whssrdizimggaingrisgsheatingtsaid soye fienpdrtitwdate treatembeaamirepin @dagk of
conmbined with a neat food product. 62. The product of

c | abont GBC tavkeue] 55°G firdt paddsedondenmai ns stable for at

|l east 6 nonths. 5 63. The product of claim62,

wher ei n sai d9pr odbeprocsaf ¢1sims43abhereinatidakintiagasieldé soya
nont hs.

fiber particulate of a median particle size in a range of about 10 microns to about 20
microns.

50. The process of claim 43, wherein said grinding yields soya
fiber particulate wherein at least about 40% of said soya fiber particulate has a particle
size in a range of about 0.01 microns to about 25 microns.

51, The process of claim 50, wherein said grinding yields soya
fiber particulate wherein at least about 30% of said soya fiber particulate has a particle
size in a range of about 0.01 microns to about 15 microns.

52. The process of claim 51, wherein said grinding yields soya
fiber particulate wherein at least about 20% of said soya fiber particulate has a particle
size in a range of about 0.01 microns to about 10 microns.

53.  The process of claim 52, wherein said grinding yields soya
fiber particulate wherein at least about 10% of said soya fiber particulate has a particle
size in a range of about 0.01 microns to about 5 microns.

54.  The process of claim 43, wherein said grinding is performed by
a bead mill or a ball mill.

55.  The process of claim 43, wherein said fiber particulate is

dehydrated.
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64. The product of claim63, wherein said product
remains stable for at least 8 nonths. 65. The product

w@bhooglogudm 64, wherein said product remai ns st abCBEUSH04/009366
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at least 9 10 nonths. 66. The product of claim 65,
wher ei n sai d product remains stable for at |east 10
mont hs.  67.55The TH¢ BEnsess obflapn &3 wheein sppliber partigylfe is spray-
product remains stable for at least 11 nonths. 15 68.
TAdedr oduct of claim 67, wherein said product remains
stable for at least 1 year. 69. The product of claim
58, wher ei P7sai dhpsemfier praticudate madaishihe piossss of anyed glaims
than about 5% by vol une when centrifuged at a
céhtpifugal force of at least 50 tinmes the force due
to the earth's gravity for 5 mnutes. 20 70. The
product of T ai m pducikenpiisingthé spypfidemertidylate of claim 57,
sedi nentation of |ess than about 4% by vol ume when

c shereinf saifguoduct & seleqied frém gl gréwpr wesistingad: | east 50
times the force due to the earth's gravity for 5
m(@ut ebevedge; The product of claim 70, wherein said
product has a sedinentation of |ess than about 3% by
vol unme when cent(b) fugedmat a centrifugal force of at

| east 50 tines the 25 force due to the earth's
gravity for 5 m(out esilk-@&dudd 2004/ 091314

PCT/ US2004/ 009366 72. The product of claim 71,
wherein sai d praduct shadated ;éidpradodtat i on of | ess than
2% by vol unme when centrifuged at a centrifugal force
of at |east 50 tEyestifhe force due to the earth's
gravity for 5 mnutes. 73. The product of claim 72,
wherein said pro@Jct wigg a sedinentation of |ess than
5 about 1% by vol une when centrifuged at a centrifugal
force of at Ieas(% 50t§pq§§gs the force due to the
earth's gravity mnut es.

(h) 1nfant food;
@ dessert;
)] snack;
9] flour product;
O meat food product;
(m) simulated meat food product; and
(n)  pet food product.
59. A product comprising the soya fiber particulate of claim 57,
wherein said product is soymilk.
60. A product comprising the soya fiber particulate of claim 57,

wherein said product is a simulated milk product combined with a milk product.
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74. The product of claim 73, wherein said product has
a sedi nentation of about 0% by vol unme when

weemandBuged at a centrifugal force of at | easpCB0S2004/009366

10

15

20

25

tinmes the force due to the earth's gravity for 5

t duct .of cl
g%olgg |ej§ PSE ec% *Sr oﬁgg;agfg‘ffp&n?c f ﬁh W}legq%}él said

FP&?“E“C? P adS“fa‘lélrtsﬁ Pt f%é’%vor‘r%&dm‘: %Jr‘rrfﬂg% Pf?g%feriaw@ﬁf soy
1 o titg PRt B GRR Sha bt in gRaGyo e R bins i g et

conc ntrated and m xtures thereof. 76. A grain fiber
dﬁ?ﬁﬁ%ulate having a particle size in a range of about
0.01 mcro 5 @E to about 100 m crons, wherei

| Bast DEAELIUSHOF £lgmm 9 vherein spidrrredicy regragrSrﬁtrhlqo’ér at least 7
partlculate has a size in a range of about 0.01

Pe#Bhs to about 35 microns. 77. The grain fiber
particul ate_of claim76, wherein said grainis

@4 ect Bt mPdiet ohelamy 63, hereinsridtpdiich Femaingystable for at least 8
sunflower, rice, canola, corn, wheat, rapeseed, and
|'mpiths: 78. The grain fiber particul ate of claim 76,
wherein said grain is selected fromthe 20 group

consi sthergyodifct oficlaing ¢, wherfinsaidf prpduct zamaygsaitabld faywat least 9
full fat grain flakes, partially defatted grain

finouths. partially defatted grain flakes, defatted grain
flour, defatted grain flakes, refatted grain flour,

r&f. at t Bt godich of tlake §3, wheadin spd praiuct ewaive ntabltfer ariehst 10
m xtures thereof. 79. The grain fiber particul ate of
chanths.76, wherein said grain fiber particulate has 25
a medi an particle size in a range of about 10 m crons

t €7.abcIte @ROdutt of clain 66,38hcviin 2410 HtdiBdtIbdhains stable for at least 11
PCT/ US2004/ 009366 80. The grain fiber particul ate of
Chahths.76, wherein said grain fiber particul ate

remains stable for at |least 6 nonths. 81. The grain
feher PRl progutt af @lagh 67 dhereBOsaidnprodet ferbahdstglaifor at least 1
fiber particulate remains stable for at least 1 year.
Syé2. The grain fiber particulate of claim76, wherein
said grain fiber particulate has a sedinentation of

| g5 t”ﬂiber&lﬁféU bf 8, WatRapERIuGERE hisédiBiestatddn o less than

centri fugal
about 5% by volume when centrifuged at a centrifugal force of at least 50 times the

force due to the earth’s gravity for 5 minutes.
70.  The product of claim 69, wherein said product has a sedimentation of less than
about 4% by volume when centrifuged at a centrifugal force of at least 50 times the
force due to the earth’s gravity for 5 minutes.
71.  The product of claim 70, wherein said product has a sedimentation of less than
about 3% by volume when centrifuged at a centrifugal force of at least 50 times the

force due to the earth’s gravity for 5 minutes.
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force of at least 50 tinmes the force due to the

earth's gravity for 5 mnutes. 83. The grain fiber
wasgigusiat e of claim 82, wherein said grain fPOEDS2004/009366

particul ate has a sedinentation of about 0% by vol une

o BRSSO AT e oo
70 PP Blimareiped Simfers b iore ff b APt foe
(B g Qs%%%@%%‘%m?{n"% réﬁﬂil S ol 23”?}{ ?Ee
Pﬁgﬁf’f f\e@&a(aiucf(?f)c Figtadgel perein gji p&%&%ﬁﬂg it q&‘?m?r}t%wp of fess than

P o of 00 Product 28 (T T RSB e
PCT/ US2004/ 009366 gmpet food product. 85. The

plosiae tothe s ne@yily {ghéminessai d grain is sel ected
fromthe group consisting of flax, sunflower, rice,
c#hol alheguedpct ghelgim 73, \ﬁ]@ag@@@ald Muptu}pqsrg seggnenqaﬁ]@n of about
product of claim84, wherein said grain is selected

f 9%rhyt tedurgg when contiipaed ata aegirifngal faree ofaat lepsabthgmes the|force
fat grain flour, full fat grain flakes, partially
d@i@ot@oﬁaﬂ@r&@rﬂﬁﬂfmmmpmu ally defatted grain

fl akes, defatted grain flour, defatted grain fl akes,
10 75. The product of claim 58, wherein said soya is selected from the group

consisting of whole soybeans, full fat soy flour, full fat soy flakes, partially defatted

soy flour, partially defatted soy flakes, defatted soy flour, defatted soy flakes, refatted

soy flour, refatted soy flakes, soy protein concentrated and mixtures thereof.

76. A grain fiber particulate having a particle size in a range of about 0.01 microns
15  to about 100 microns, wherein at least about 50% to about 100% of said grain fiber

particulate has a size in a range of about 0.01 microns to about 35 microns.

77.  The grain fiber particulate of claim 76, wherein said grain is selected from the

group consisting of flax, sunflower, rice, canola, corn, wheat, rapeseed, and lupin.

78.  The grain fiber particulate of claim 76, wherein said grain is selected from the
20  group consisting of full fat grains, full fat grain flour, full fat grain flakes, partially

defatted grain flour, partially defatted grain flakes, defatted grain flour, defatted grain

flakes, refatted grain flour, refatted grain flakes, grain protein concentrate and

mixtures thereof.

79.  The grain fiber particulate of claim 76, wherein said grain fiber particulate has

25  amedian particle size in a range of about 10 microns to about 20 microns.
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refatted grain flour, refatted grain flakes, grain
protein concentrate and m xtures thereof. 87. The

w@e@dioe31of claim 84, wherein said product reneCTES2004/009366
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stable for at least 6 10 nonths. 88. The product of
claim 87, wherein said product renmains stable for at

| 8ast The gyainfibespartiFiiate mf et 760 fwhetedn said grainvfiberepanticulate
said product has a sedinentation of |ess than about
5%tbins viabla fier ahleest 6ceotthisi f uged at a centrifugal force

of at least 50 tinmes the 15 force due to the earth's
gitlavi tRhefgpain Siber patiedate 3F.clalihe’0p mdeltetrt sadd golimifiber8@yticulate
wherei n said product has a sedinentation of about 0%
bymuok siaele Wrenlesgritycdf uged at a centrifugal force of

at least 50 times the force due to the earth's

g82avi tThefeedin GbdripatticeBite iFllaird 7p) WSS sdid graft BiRa hhmigulhid ®as
grain fiber particulate of claim76, wherein said 20

R QLafEtBATT il Shan(butdF% e vdGind Whéh &ardteddtt Wi Rhelifigal
grain fiber particulate having a particle size in a

I RAGST of leAD SVHimEs B faFtEMmRAS tHeQRadP O blavikPr FinGh@as ,
wherein at | east about 50%to about 100% of said

g8l N Trehedin BBErtPatilth Rt MiBIm 82 ShEReih Baid gfaNG6er Phrtid thas
0.01 to about 35 microns; 25 (b) pasteurizing and/or

4 §dairhdrdiidd o absht W/@lbanvélﬁrﬁg yhBREdn S £ a BRtE fugalbrdlf at
2004/ 091314 PCT/ US2004/ 009366 (c) honogeni zi ng said

Ot B0 finREhe BHES dfetb ¥leCakis taOlefl £ sThidthtBs. T | ber _
particul ate. 92. The process of claim91, wherein said

9§46.1if n A@r&ﬁk@e&%ﬁﬂg A8n HoOUPartiGRRS 08 iRd @F @%ﬁm said

t
sunflower, rice, canola,” corn, eat, rapesee

| LRk D ) SorQkti im91l, wherein said
Bt is3etpg OB ¢ ‘%g‘gﬁﬁ?t‘iﬁ’g‘%‘%&g{p consi sting of full
fat gr 'nsTw;é%ée,fat grain flour, full fat grain

fl akes,” partially defatted
b) dry mix;

(e) milk product;

® simulated milk product;
(e) tofu;

® miso;

(g)  topping;

(h)  infant food;

@) dessert;

)] snack;

(k) flour product;

) meat food product;

(m)  simulated meat food product; and
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grain flour, partially defatted grain flakes, defatted
grain flour, defatted grain flakes, refatted grain

wo baun913nef atted grain flakes, grain protein PCT/US2004/009366
concentrate and m xtures thereof. 10 94. The grain
fiber particul ate made by the process of any of clains
91- 93(n)95. pesfgndaaediict.conpri sing the grain fiber
particul ate of claim94, wherein said product is
8| ectlie prodwet bhelajmoldy wlensin stidngrainf is {edected efrem attye ; group
(b) dry mx; 15 (e) m |k product; (f) sinmulated mlKk
poodimp of fli§xd purfofuer, rice,)candls,apm, (whiatirepgeeddgand 1B30in( 9)
i nfant food; (h) dessert; (i) snack; (j) flour
@eodudhe préductrefitclaimosh, prigakin tsaid2rainl)s sllevwldafred e adroup
food product; and -42 WD 2004/091314

5 RGIidngQ#I0R9gG6s, fufanehinltoed ffll Ddyein f146s, pAhRlly defatted
product of claim95, wherein said grain is selected

for@mfloBe paitiallp defa@diSirainl Mfte fdefatt@X gramuitdulr, CWBtted IgkE@ flakes,
canol a, corn, wheat, rapeseed, and lupin. 97. The

REQESC bradf fohARirBRfAed gierRkR, Salind peitéth tohSenfitl eml edixtures
fromthe group 5 consisting of full fat grains, ful

figdre@rain flour, full fat grain flakes, partially
defatted grain flour, partially defatted grain

fd7akespye dedREL 80C1HEARA WhePdih saif Dr@fubCRnlRisthbld BK@S1east 6
10 months.
88.  The product of claim 87, wherein said product remains stable for at least 1
year.
89.  The product of claim 84, wherein said product has a sedimentation of less than
about 5% by volume when centrifuged at a centrifugal force of at least 50 times the
15  force due to the earth’s gravity for 5 minutes.
90.  The product of claim 89, wherein said product has a sedimentation of about
0% by volume when centrifuged at a centrifugal force of at least 50 times the force
due to the earth’s gravity for 5 minutes.
91. A process for preparing the grain fiber particulate of claim 76, wherein said
20  process comprises:
(a) grinding grain seeds to yield a grain fiber particulate having a particle
size in a range of about 0.01 microns to about 100 microns, wherein at least about
50% to about 100% of said grain fiber particulate has a size in a range of about 0.01
to about 35 microns;

25 (b)  pasteurizing and/or sterilizing said grain fiber particulate; and
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refatted grain flour, refatted grain flakes, grain
protein concentrate and m xtures thereof. 98. The

w@e@doe31of claim 95, wherein said product reneCTES2004/009366

stable for at least 6 10 nonths. 99. The product of
claim98, wherein said product remains stable for at

| east(c)l Yeapgeniffy sTidegiainodibet paficdhtai tn 9feld wheradi rfiber
said product has a sedinentation of |ess than about
RMidwatasol unme when centrifuged at a centrifugal force

of at least 50 tinmes the 15 force due to the earth's
gr.avithg protesdb ofi dlathe9l, WBdreinTdagdl praivd i seledted fr@mitOgroup
wherei n said product has a sedinentation of about 0%

E3hs O TR W RN 6eHT fitd, bgen, adm avieentapedeadjahd fupfrce of
at |least 50 tines the force due to the earth's
of avithnt $@tesd df E1MhES1, wheein said grain is selected from the group
consisting of full fat grains, full fat grain flour, full fat grain flakes, partially defatted
grain flour, partially defatted grain flakes, defatted grain flour, defatted grain flakes,
refatted grain flour, refatted grain flakes, grain protein concentrate and mixtures
thereof.
94.  The grain fiber particulate made by the process of any of claims 91-93.
95. A product comprising the grain fiber particulate of claim 94, wherein said
product is selected from the group consisting of:

(a) beverage;

(b) dry mix;

(e) milk product;

§3] simulated milk product;

(@ tofu;

(e) miso;

()  topping;

(g)  infant food;

(h) dessert,

(1) snack;

1) flour product;

(k) meat food product;

O simulated meat food product; and
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WO 2004/091314 PCT/US2004/009366
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(m)  pet food product.
96.  The product of claim 95, wherein said grain is selected from the group
consisting of flax, sunflower, rice, canola, corn, wheat, rapeseed, and lupin.
97.  The product of claim 95, wherein said grain is selected from the group
consisting of full fat grains, full fat grain flour, full fat grain flakes, partially defatted
grain flour, partially defatted grain flakes, defatted grain flour, defatted grain flakes,
refatted grain flour, refatted grain flakes, grain protein concentrate and mixtures
thereof.
98.  The product of claim 95, wherein said product remains stable for at least 6
months.
99.  The product of claim 98, wherein said product remains stable for at least 1
year.
100. The product of claim 95, wherein said product has a sedimentation of less than
about 5% by volume when centrifuged at a centrifugal force of at least 50 times the
force due to the earth’s gravity for 5 minutes.
101. The product of claim 100, wherein said product has a sedimentation of about
0% by volume when centrifuged at a centrifugal force of at least 50 times the force

due to the earth’s gravity for 5 minutes.
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