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PARTI CULATES AND METHODS OF PREPARATI ON | NVENTOR
Thomas Cottenol | er BACKGROUND OF THE I NVENTION 5 1.

Fi wbdomfesishe | nvention The present invention ipgrus2e0009366
related to the field of processing techniques wused in
the nagﬂ$g$%ure of soyfoods. The invention provides

met hod ek BARRECULA TS ANP MET HORS QR PR BR AR A FRQN
dehul | ed soybeans. The invention can be used to obtain
a soya fiber particul ate paxhggh@ particle size in a
range of about 0.01 mcrons to a out 10 100 m crons,
wher ehdhaadiGoli®@agier about 50% t o about 100% of the soya
fiber particulate has a size in a range of about 0.01
m crons to about 35 microns. The soya fi ber

particul ate nay bRAJEGRCANINOFAHBEVAINTION edi ent in
food products. 2. Related Art The soybean is the one

of the fdlgldbhihe Inyeutioni n sources that provides 15 al

ei ght essential am no acjds. protein is of the

hi ghest qual i T8¢ pr@aqsa}veltt@nfwﬂte fo therfiekt of predeseing feghniques
produc% but witho t %HF ,ﬂﬁlesterol and high levels
of s%PUPHPeRapiene of soyfpeds- i Inveriion etsyidesimethods fos preparing a

has. o R Bt Sndh Pt et el AR, AR LamaRo o Prae e
achi &yrf ﬂbefr 58{[&14% l(n_)atQ/P N3 %rﬁﬁkle .%ne i%fa | osgf A6 Qg%(l: écrons é(babout

contar ni-ng-soy ern ecu
P& C uf(fOI n[ﬁgroﬂﬁwgr@ih ad/ lezispab&g)ﬁo rtQ ‘Iib%'upl OB%\G? tHd QE ﬁ)%hdate
activiti es, whi enhance I mMmmune sys

bodyha adisk ﬁlrascgug@mbew ;! ﬂﬁu% th %&?35%&&@ eﬂé 5y b
exanple, soy protein may play a role in the reduction

of  thgtidulafmBbe deMaloAPENE 2f AELHIOM ASHUA frbducli Sease,
i ncl udi ng preventing heart attack, stroke, and high

bl oozl _pr &smit¢deArtSoy  pr ot ei n, whi ch is contained
wi thin soya fiber particulates, nmay also play a role
in-the WO 200THeGosdBdndis BEPhd IFAFHEW PRBGH@ein sources that provides
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. Ressarch
has revealed many possible health benefits that may be achieved from the
- consumption of food products containing soy protein. The bioactive molecules
20 . occumring naturally in soy protein have antioxidant activities, which enhance the
-immune system, the body’s defense against a wide range of diseases. For sxample,
soy protein may play a role in the reduction of the risk of developing cardiovascular

disease, including preventing heart aitack, 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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reduction of the risk of devel opi ng ki dney di sease,

various cancers and di abetes. Soy protein may al so
hel p protect agai nst the devel opnment of osteoporosis
and pronote weight managenent. Because of these and

wotzbengpot enti al heal th effects, the comrer ¢i@lydsBiGss

for soya fiber particulates is expected to rise
%Id| ..> Soym |k, an aqueous extraction of soybeans,
wiprdiag olihe ’as'%ﬁéévelonmak\mmehseaﬁammw cgfeerp potididess. Soy
are already a feMInﬁgorted processi ng techni ques

'gfgéﬂa il arenssapmi odmreradre o
uction involves cleaning and

d
o e res gl kol vt er
k d th d
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- it herlFachdé oseyliit ka RIRUALARR! 'f(ﬁ s nﬁlkl ﬂi’&ﬁ&?&]ﬁﬁmgjes atn o

undesi rabl e beany flavor, odor, I'n or

| eighiny end thén sbakihd uﬂicehlﬁﬁx Eﬂybgans Rl bRk %ngﬁ% Bds
i ncl ude heati ng and/ or bl lanching for the inactivation

- ofoaltell eoybermy Eiadind) dhib riddee sdybeqaOwRh MdaichAlfebNRater into a

undesi rabl e beany flavor and subsequent extraction of
swhbhilerse bending endghinsentfidping sha nipire, rethiniig tHeabatt sdyenilk
4,039, 696 descri bes a process for preparing a

- rifacion an dispesinged the okasricvifiest dsabydidetas sobyilalp @QuEelb

al kal i ne bl anching and centrifugation. U S. Patent No.
flebify1 825 20 describes a process for producing
soybean m | k which involves crushing, rather than

gri ndl ng, Wﬁmtasfrﬂféra%%bmﬁqus feE AP miis repdutinads by
“% elndextﬁ Eé OH SE Patent No. 4,992, 294
di's 2 RIRRIT HE beaBt Tyb At g 0%1657 Bearderfp fpprpRp the

$ y d.stra t 3 iled sol ution.
Pl °E>9‘P’"’”?“ REERE 1510 et o o £842 o
ARG O o SRUL d JS neat oppean
past e. §%: at ent - %ﬁ%%?ﬂé%%ﬁ‘ &#?EE@@B%yBﬁQSGG
subsequent extraction of soluble constituents. For example, U.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. 11.S. Patent No. 4, 971,825
describes a process for producing soybean milk which invelves 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. U0.S. Patent No. 5,945,151 describes a

. process for producing a soymilk which involves heating a soybean paste. U.S. Patent




No. 4,186, 218 descri bes a process of inproving
denatured soy protein by superheating and/or al coho
extraction. Qther nethods for elimnating undesirable
od¥? 300ppYM4soymi | k i ncl ude fernmentation. For pewaspheqosss
U S. Patent No. 3,971, 843 describes a process for 5
el i m,nat.i bean odor froma.soym |k by fernentation
and n;g?g tIiSF’?la e O cREgCer @l Wéﬂ““gd%g@érﬁ? ?\{’ PRtet bypat ent
No. -9 i be rocess for producing a
liq uﬁ”ﬁa?f?%“ﬂ@gl’?ﬁd%ﬁ??%g%ﬁaﬁ%gﬁy nilk drinks by inocul ating
filtered pul vggl | . CUs .. .
soj al acti s bg??%??ﬂﬁﬁgéggﬁ?ﬁfm%P@ﬁﬂ%%%%§%§%&afﬂgﬂ%gﬁ“ﬂe
tr adfel_trﬂeﬁﬁﬁclm. fF%£ Q@Qﬁler@g Bl R6.13Y%7 i—,@43t m&gs%'tﬁrocess for
Qccasionally, this grainy texture 1s desirable. For
ex angifnatibl ShealPad R BbmMNGoymifk HkSnRR{ii 698 Ms@BSorBunder reduced
process for preparing a textured soya beverage which
i nclmckege. GisePutinnyo.sigiah ot desdritsetproa@itfoCRedoesly & Qyhenns
with | oose soybean hulls. However, a soymlKk
c onpoastic 2éid poywiili krisks dybwtiiating Xl e é pavsizp] egsantwith
nmout hfeel is usually preferable. In order to obtain a
s oy MAeRfogdcrobrlasfiksetstivaxt ur e, al ternate net hods 15
i nclude the addition of enzymes to soybeans to degrade
pr ot ei naceousoVEHk pofirad aeerding irigpditiend] glethsiishas a gramy
ﬁfnstitue tsﬁﬂfreventing sediment ati on. For exanpl e,

S, oy e Hecaniprally, shig arging tsstugrds despiahles Bar pragplecld Stlgfent No.

LI ik f dehul | ed b .
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materi a alry ey an en reacting

Wi t @rﬁ'@fﬂfl@t ﬁ%l’dﬁ to Q)bﬁﬂlzt%ﬁﬁnillgvdﬂ% sﬂ%ﬁﬂ@:@ﬁe,faﬁgmﬁpﬁahms ng
a soymlk wth a snooth texture include nultiple or

BXt @igidé theGiddileH sT@nSuRP fo softRlins@X MFRIIE protdinaecoR L5bhy e,
5,807,602 describes a process for making a finely

di viadéckliniyia c@ihats plastoh Riinkafiiin) Fotadble, 0.5 | HaRg: No.
superheating and flash evaporation. This nethod
- obt 2i%$,8%bdeacribay 4 proteesfor @eparing soymilk from dehulled soybeans by
microwaving and adding suitable enzymatic material. U.S. Patent No. 4,378,376
describes a process for producing a simulated milk protein product by forming a
20  neutralized agueous sluiry 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

25  milling, superheating and flash evaporation. This method obtains soya particies
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WO 2004/ 091314 PCT/ 1JS2004/ 009366 wherein 90% have a
di aneter of |less than 85 m crons and 50% have a

di aneter of less than 40 mcrons. U S. Patent No.
4,194,018 describes a process of preparing a soya

i4 on from soybeans yielding particul '
wﬁ%ﬂifaﬁskﬂ Fyiuslbaumpgaoe

whi ch the | argest di nension does not excee

m crons. 5 Finally, another disadvantage of

t whéhtih bORRhveRERREES of 1045 1RAXE Hidfons RACSHIERAVO R dlafhefeNEHlless
the full nutritional quality of the soybean is not

Nl M0 @REbns. | VLS. Wikl ERo.1401 91 ITY RYRibbd Yeproelsidf piepitals a soya
quality of soym |k, alternate nmethods include the use
otongokitorofroragiyteagayitlding pptiatasia whiyiliedngest dipeadidn doad | y
to chel ate various soybean conponents. For exanpl e,
Un@ exdeed €hib 3pomic®n822, 846 descri bes a process for 10
preparing soym | k and beverage conpositions from whole
soybeans whipdlly: inethet disadvantdgeoifaiditionad medpdsfer opmBk one
of an acid and/or an acid salt. U S. Patent No.
4pradiytionss thafibe fxllinptauional gyalityend shemayoemyiaprtmanimizedb &vi ne
m | k substitute which includes grinding, soybeans in
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process for preparing soya protein beverages by

Ubidsértld 4 brlosdsd ﬁﬂpx@%&mﬁ h 6&MideQRIIARBLHRASFhIR thathdeR Enncﬂ& All
of these reporte rocesses are unable to produce a

‘S&byBeahd Makc prfxack bf:aﬂ saiagict Rater Svffion SolIGREd B IRBIOEENzatich,

very snmooth texture, a high nutritional value and
| &clo8ging, Babeyradtdoavor . For exanple, while the process

~disclosed in U S. Patent No. 4,194,018 produces a

soya conpo®ihti rostheif fa ispodngitht nutripemel/edlity ek soymék intvblee

| argest dinension of the product does not exceed 50

t exti3@®n adordiisationeEmicxnilt 3t S. Phent28. B8PS descabesst i | |

has a grainy nouthfeel and | acks the stability for the

p]?rgqpéﬁltapqﬁpnd]pe aqueous extraction of defatted soy flakes, basefication, and the
removal of insolubles. U.S. Patent No. 4,091,120 describes a process for preparing
soya protein beverages by ultrafiliration 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 nuiritional 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



-4 WD 2004/ 091314 PCT/ US2004/ 009366 sedi nentation of
the soy fiber particulate during storage. Therefore,
there is a great need for inproved, econom cal
WooRes®esst hat provide very snooth soya fi bepcriusze04/009366
particul ates. SUVMWARY OF THE I NVENTION In a first
aspect, there is provided a soya fiber particul ate
conpdimsitapnioéthrenytiiber pagivylate daits soirags. Prosdorectier s@rgroat
dehull ed soya and having a particle size in a range of
“abawed for Biproved, epasawicalpresper that OO VIHE ¥ep FROORENR BPS - at

| east about 50%to about 100% of the fernmented soya
parﬂﬁﬂ@}ﬂé@S of said soya fiber particulate have a size
in a range of about 0.01 microns to about 35 microns
and wherein said soya fiber parti cul ate has been heat
treated, said sqQya fiber particulates having open

portions therei i OHIARY-QF TRE INVENTIQNwat er based

liquid is allowed into intracellular spaces of said

o S R R a0 s

boxaaﬂltici:l@unfoamoed fasn detigifel] Etﬁ'darﬂklﬁ\ﬁﬁg a RRIeSIz¢tn S ddnle QAN | S
.sel ec d from the group consi sting {Xh% tZﬁmbever age;
ebputé 14

IS PP H o WhRFIP R3S gbRY10% t ecdermenigdisoya
pari¥dl& @F‘&fd ,soya Qiﬁér p&r@éulzite hﬁ\te)a sk B rancré %ﬁa&&?#ﬂ Bronstl dbo tn_’wf ant
f ood (i") dessert snack our roduc

microns and wherein said soya fiber pamaulate has been heat treated, said soya ﬁber pamculates
having open portions therein such that water or a water based liquid is allowed into intracellular

spaces of said soya fiber particle.

In a second aspect, there is provided a product comprising the soya fiber particulate as
defined above, wherein said product is selected from the group consisting of:
(a) beverage;
(b dry mix;
(c) milk product;
{d) simulated milk product;
{e) tofu;
(fy  miso;
(g) topping
~{h) infant food;
()  dessert;
)] snack;
(k)  flour product;
()  meat food product;
(m} simulated meat food product; and

(n) pet food product.



(1) meat food product; (m sinulated neat food
product; and (n) pet food product. -5 1In a third
aspect, there is provided a product conprising the
soya fiber particulate as defined above, wherein said
product is soymlk In a fourth aspect, there is
provi ded a product conprising the soya fiber

- particul ate as defined above wherein said product is a
simul ated m |k product conbined wth a mlk product.
In a fifth aspect, there is provided a product
conpii &ithigl mect»sf(byra if iptywideh armradedt |camprisiag theghefai fhedl
above, wherein said product is a sinulated neat food

papgpuiR e delipassbrvpadomin said podvetissodlsd  product. In a sixth
aspect, there is provided a process for preparing the
soya fiber particulate as defined above, wherein said
process conprlses wet rlndln% a detailed soya to
yiel & fl) gsmeptypre p‘fa?f?‘f“@él APEIRAPPARSEE grspyachibst si ze
i.n a range of about 0.01 mcrons to about 100

| PEWFLE%%% ée P! Hhon il 9guchl 3 SEBtsIaTill PRBRSLTOTROE Y. of

@he |cles of said soya fiber particulate has a

Pﬂ‘ﬁ range of about 0.01 microns to about 35
m crons, said soya fiber particulate having open

PP i 52k BBEE clbr SUERAAH HoroliR] fmple e Fcr B G o
deﬁfaa/@,ovefmf%ﬁl smﬁa% e AbRia teﬁﬁw?og&ﬁrg&ct%%ﬁgﬁ Q¥R frkaPBEa

particul at e: t treating said soya
prddadt i cul ate; and honogeni zi ng sai d soya fiber
particulate to yield a soya fiber particulate. In a

seventiha a2 gpbot tﬂeﬁﬁ! RoviRa PhrodlsdGhrebdiRe B0 fieBfaFiculate

particul ate nmade by the process as deflned above. b5a

as diefined BboRd, Gdrdin ARPRGAs coln &S i's provided a product
conprising the soya fi

wet grinding a detailed soya to yield a soya 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 the particles of said soya fiber

particulate has a size in a range of about 0.01 microns to about 35 microns, said soya fiber particulate having
- open portions therein such that water or a water based liquid is allowed into intracellular spaces of said soya
fiber particulate;

fermenting said soya fiber particulate:

heat treating said soya fiber particulate; and

. homogenizing said soya fiber particulate to yield a soya fiber particulate.

In a seventh aspect, there is provided the soya fiber particulate made by the

process as defined above,

~-53—



particul ate as defined in the seventh aspect, wherein

said product is selected fromthe group consisting

of : (a) beverage; (b) dry mx; (c) mlk product; (d)

simulated m |k product; (e) tofu; (f) mso; (9)

topping; (h) infant food; (i) dessert; (j) snack;

(k) flour product; (1) neat food product; (m

simul ated neat food product; and (n) pet food product

I n a nilheh cighth agect, hive ik piogdedr o piodist camppsingdiie soya fiber

> r - e [ . € [
R e S R R L
congigpgef , there is provided a product conprising the

soya fi ber & rti%%Jate as defined above, wherein said

product is a 'Simu at€d milk product conbined with a
m | k. product (b | n danmit event h aspect, there is provided
a product copprising the soya fiber particulate as
def i ned abové’ mH@ﬂ%Fﬂw§aid product is a sinulated
meat food pr@guctsmt@airgddwith a meat food product.
In atwelfth aspect, there is provided a grain fiber
particul ate @%npﬁﬁ@ing fermented grain particles
produced frog a gpain and having a particle size in a
range of

(8)  topping;
(h) infant food;
(i) dessert;
{j)  snack;
k flour product;
4y meat food product;
(m) simulated meat foed product; and

(n)  pet food product

In a ninth aspect, there is provided a product comprising the soya fiber

particulate as defined above, wherein said product is soymilk.

In a tenth aspect, there is provided a product comprising the soya fiber
particulate as defined above, wherein said product is a simulated milk product

combined with a milk product.

In an eleventh aspect, there is provided a product comprising the soya fiber
particulate as defined above, wherein said product is a simulated meat food product

combined with a meat food product.

In a twelfth aspect, there is provided a grain fiber particulate comprising
fermented grain particles produced from a grain and having a particle size in a range of

5b-



5b about 0.01 mcrons to about 100 m crons, wherein at
| east about 50% to about 100% of the fernmented grain
particles of said grain fiber particul ate have a size
in a range of about 0.01 mcrons to about 35 m crons
and wherein said grain fiber particulate has been heat
treated, said grain fiber particul ates having open
portions therein such that water or a water based
. abbut @il chicrams @labawnl niierom, Wheteingt lehst Abba 50% pebas 100% ofai d
grain fiber particulate. In a thirteenth aspect, there
the fgrmprtahgraigrrtialeqf eadkigdin Slenparticslate fave h eizagn arangefof fent
particul ate as defined in the twelfth aspect, wherein
0.04 axtieon tooabort 65 mrogednd sherdin faidgrait iber garwiate hgdwer st ng  of
(a) beverage; (b) dry mx; (c) mlk product; (d)
treaygdorsaidagragndfibe peniicyiates Hudne; OPGr(pel)trodefemn spdh)that witgora ()
topping; (h) infant food; i) dessert; |) snack;
wafekhasqd|lignid is giiawed it intiellwhe apacfsobeideradivetpaticudte. si nul at ed
meat food product; and (n) pet food product In a
fourteenth aspect, there is provided a process for

Prepar | g el Aol hBSe BRAL SR &% Bt L

the twel ereim sai d proces
paticulgre banbifined) ingliectiveifitsapedts whereiy i seitl groducys @letted ﬁ'dfxehe group
E’o%&éu'ngo ate

(@) beverage;

)] dry mix;

{c) milk product;

{d) simulated milk product;

©  tofy |

@ miso;

(g}  topping;

[{5)] infant food; .

1) dessert;

- J) smack;
(k) flour product;
1)  meat food product;

(m) simulated meat food product; and

(n) pet food product

In a fourteenth aspect, there is provided a process for preparing the grain fiber
particulate as defined in the twelfth aspect, wherein said process comprises:
wet 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 the particles of said grain fiber particulate has a
size in a range of about 0.01 to about 35 microns, said grain fiber particulate having

_Sc..



having a particle size in a range of about 0.01

m crons to about 100 m crons, wherein at |east about
50% to about 100% of the particles of said grain fiber
particul ate has a size in a range of about 0.01 to
about 35 microns, said grain fiber particul ate having
-5c open portions therein such that water or a water
based liquid is allowed into intracellular spaces of
said grain fiber particulate; fernmenting said fiber

ol o DERh 09 SEkEBEAL Dl

intypgeliviag spaggsef sad giiaisl ftbenpayticulate;f i ber particulate. In a
' Y08 there is provided the grain fiber
ﬁm%%&%%%%???e nag%hE@ the process as defined above. In
he trédtthlz 8RN bRAiIARREEriclifd8lfd | S provided a product

conprising the gain fiber particulate as defined in

hoﬁlbg%nfznfﬁt eafit hgdmPefer PRGIEAMD 381 ikl 0HUGkaih S fB&l ect ed
fromthe group consisting of (a) beverage; (b) dry
pafiitiate.(C) M | k product; (d) sinulated mlk product;
(e) tofu, (I) mso; (g) topping (h) infant food;
(i) dessert; (j) snack; (k) flour product; (1) neat
food product;
In a fifteenth aspect, there is provided the grain fiber particulate made by the process

as defined above,

In a sixteenth aspect, there is provided a product comprising the grain fiber particulate as defined in

the fifteenth aspect, wherein said product is selected from the group consisting of:

(a) beverage;
(b)  dry mix;
(c) milk product;
(d) simulated milk product;
(¢) tofiy
(H miso;
(8) topping,
(h) infant food;
(i) dessert;
() snack;
(k) flour product;
('  meat food product;
(m) simulated meat food product; and
(n) pet food product
| -5d-



(m simulated neat food product; and (n) pet food
product 5d The disclosure is based on the surprising
fact that soybeans can be processed such that a soya
fiber particulate having a particulate size in a range
of about 0.01 mcrons to about 100 mcrons is
obt ai ned. The di scl osed soya fiber particulate has a
very snooth texture, because about 50%to about 100%
of the soya fiber particulate has a particle size in a
range of about 0. 01 mcrons to about 35 mcrons. The
invention utilizes, rather than di sposes of, the
okara, which contains high levels of fiber and al so
confe idsdesurg igirased ah tie warpripugofael that sededns kyrdiseadregessed such that a
thiamn, riboflavin, and niacin. Therefore, in

soyaalfetr phrdipulsteo hintisg 8 pootulare eixe ur & rangh of ehamt .05 ederesyta about 100
fiber particulate is of high nutritional quality.

micrPhy & alptairieil.ZBltei dsvlaaéd sdye fibkiapagtidoiatet Hes diveryl somedh texture, because
processes is -highly econom cal, due to the high

abod i58% e sHouciP8asof dife sokcitbar paniowtatedtls byarGtihgee prooes stabout 0. 01
Finally, the disclosed soya fiber particulate |acks a

mictgpsaigyabput Bponiceonsl Thadnventiinghilistsatsitier than diFheset efg gotkergy which
allows for the use of this soya fiber particulate

contgipg high develg f diker; angradsgi copprijen ifon.owlopimp dueiein. cartohydsate, ghiamin,
be understood that both the foregoing genera

riboflpyitg apdthjagiy. Aherelorchin pdstitiopviority Henodl! feadires disciibghespdpoya fiber
are exenplary and explanatory only and are intended

Pamﬁ'éatﬁrlwfngéh PefFitional aveliy) tha%tﬁ@ﬁtwofﬁlr@km\bérﬁw @yrloged processes

. .claimed. DETAILED DESCRIPTION OF THE PREFERRED :

is highhmegopeyirptatue it he &igh dspesileste phepi iB@red by othaespses Finally,
and scientific terns used herein have the sane

the dieidnge? BT ETHABHE Jactintibreay 8ewr Byl na high s Ahg technology
skill in the art_ to -5e WD 2004/091314

allowschey hBs 94 oo BelPer pisiuinta akens of ARadrrgreshenh vl fapdggoducts.
Al t hough any nethods and materials simlar or
equi val ent to those described herein can be used in

t he pr actice or testin resent nve th
pr ef er r &ds fhergdrest %Pﬁ‘dhﬁgrﬁ?% chg?rgg‘g?%gcﬁ%r?le APt {] 28
the g(ﬁlsmmng deegalled &escnp ]:)n ere Eaxemp%ary 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

Se -

LS

e
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5 Each of the foregoing definitions is illustrative,
and is not intended to be limting. Beverage: As used
herein, the term "beverage" is taken to include, for
exanpl e, energy drink, sports drink, coffee, beverage

waw 5‘9&314' iquid soym |k, powdered soym K, Péﬂﬁ%%hbou@ﬂg
m | the term

replacer. 10 Cotyl edon: As used herein,
"cotyl edon"” nmeans the usable neat of the soybean. The
vRHl this inverrtivo hsidizat Alteopipon erthods ant hatesisly Rdsy dr S
contained in the cell walls of the cotyl edon.
(SR i thass depgeled hereinicen betdsed in dreprattetonicktag of teans
the hulls of the soybeans, which are the outer |ayer
et ventipn; (hepreFutd metlods gidymaserislsare Howipeftds desaritied.
rermv§d .The hulls, which are highly cellul osic and
fake Bﬂrﬁ‘b‘ﬁ‘ﬁt 8% of the bean's total weight, may be

removed fr soybeans by _nechanjcal .neans, for

exanpl e, bF%‘QP' %f?%cf%eﬁ‘ﬁn% efipifiges s {ysietreard i o8 iniepAeddn
%@Yi%itﬂl?en renmoved fromdry cracked soybeans, may be
separ ated from cotyl edons by bl owing. Alternatively,

hul | s may BQ@eraé’e.e m¥%§ hfélj)%glhr%% %gﬁ Elgeg%%%%%( Psqa%gg tongclude,. foi 0

exposure to heat, I'ng wat et .

TRenp) ey bl GorBaas RESD. 6@@%@2&*%%‘%%%%2@%% by a

soybeans, may be washed away

b @A BFmINE b&miRRAAd Ak Aphien of a stationary or a
novi ng object, for exanple, a brush. Dehydrated: As

used her eidatylddbf AisBa hetdd) Y i@ doty BRAN Sedrd tHe REIDYL
water fromor to nake anhydrous. 6 WO 2004/091314

RET/ oIS 30yHe B0 A6 GombesafivhydrabSconpesknheie sBybetdie t er m
"dessert” is taken to include, for exanple, cakes,
sptrnpd i Bk esll walsfoéthg cotgledvhect i ons, puddi ng, cooki es,
sweet pastries, fillings, nuffins, biscuits and
frozen dedshylied: Appspd hirsin, thstens Gifhiled 'aneans hblisof e
"dry mx" is taken to include, for

soybeans, which are the outer layer of cells which coat the cotyledons, 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 2 moving
object, for example, a brush.

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

water from or to make anhydrous.



5 exanpl e, flakes, breakfast cereal, soup mx, falafel

m x, pancake m x and cake m x. Flour product: As used
herein, the term"flour product” is taken to include,

f ovo meampiie, soy flour, breads, for exanple, wi/tioos009366
bread and multigrain brain, buns, rolls, waffles,
pancakes and pasta products. Gind: As used herein,

t he term "grilpegtert SAsmadddpreinpth tvh (gesertt ig taken] @ imshdegfbre,
chop, crunble, crush, disintegrate, granul ate, grate,

mi | |exalp3@1§tcﬁle¢s speytEa gakes, pakreso ‘EP“EN!PP & Sqokiep, §veqhpasties,

f ood; usfg gereln the term"infant food Is taken

to |"ﬂ1§11g6d€“ n B %enquFFﬁ%t formila. Meat food

duct: As h th @y t . food _ £
PLOUE " | aken T8 TP RChoA . S T g B e o

f § an kfatlr’lx{%lle alscésa rugk%e{ ceiel%\ saolfllﬁa ‘fal %{] %Q&’ake 11119%\/(? Sake mix.

bacon. prd uct may
conmbi ned wi t hgg, Edd[]&l at ﬁs@ HE}@iB tﬁ@t@& Rfoﬁﬂ]%&um"'\é taen to
product: As used Ther ei n, e term"mlk product™ is

t akefeib R, fob BGahigResoy b, ﬁé@gﬁhleemap@ QU bk adhn@ aGgrain brain,
sour cream ice cream whipped cream 20 yogurt,

c heesi@s, réIRf fes\pinb&BEind psetd fr@Ricsr eamer and cream
cheese. A mlk product may be conbined with a

simul at ed m | Griggk: ochusdd hefolig the &en@ Mgrind” is\ikem tol idudecions
"one," "a," or "an" are used in this disclosure, they
b aneximple] cbags cruambée, crosh, disinegrate, grmnlete; graip il spesfiiehprungd, se
i ndi cated. Sinulated nmeat food product: As used

her epawdet dnd pelgerire.’ si mul at ed 25 neat food product” is
taken to include, for exanple, a nmeat alternpative,

meat anal og, Infantfondi olyserbheneiy, thodermjadon Srd 9 e to gipde,

bur ger, é bol ogna, soy frankfurter, soy sausage, soy
Iuncfﬁ’éﬁiﬁmlp a\?@t 2-pacon and soy meat baII A

sinul ated ne fg?oocll p%dggu oMY 08 £opbined, with Drofuct” is

nmeat food pr
15 taken to include, for example, bologna, frankfurters, burgers, sausage, luncheon,

loaves, bacon, and meatballs. A meat food product may be combined witha
simulated meat food product.

Milk product: As used herein, the term “milk product” is faken to
include, for example, a soymilk product, sour cream, ice cream, whipped creatn,

20 yogurt, cheese, coffee whitener, coffee creamer and cream cheese. A mitk product

may be combined wiih a simulated milk product.

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

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

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



Simulated m |k product: As used herein, the term
"simulated mlk 5 product” is taken to include, for
exanple, a mlk alternative, mlk anal og, soym |k
product, soy sour cream Ssoy ice cream soy whipped

cream _soy yogurt, soy cheese, soy coffeePgﬁhgﬁQ@@gms

‘m%ﬂ§“%5yfee creaner and soy cream cheese. A

© 10
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20
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m |k product may be conmbined with a m |k product.

%@lel&g%&%fyg% 12 &F HaPicrudidd o Shthee, SHPRKchebSodvaK 81 thébn

i nc r 10 exanpl e, energy bar, nutrition bar,
PinQ 6 HeddAll, AGIARKE] Beat GO SR HaPPekoatbinks witll DRieat tRIM
"snack” is also taken to include extruded snacks, for
exadpt. e, cheese balls, cheese curls, and rice pieces.
Soya fiber particulate: As used herein, the term"soya
fiber par$imolated mdlk prglutialbe nsetl bemimathe rms Udp@nsd witk of
ground soya. Suitable soya include but 15 is. not

| produc€ds takenvh tiklads Gy lormms, 2 fnilk pitdrpative onjlkfahdeg; soyfilk|

fat soy flakes, partially defatted soy flour,

perpduich Favysorreteam: ey iesopyeafil. sy evdhipperbetaan. SoY ¥ByYrtisproghesse,
defatted soy flakes, refatted soy flour, refatted soy
f Joxeffee vdifoneh sox eifise eusHRE AR sqY erofp ghsiiex tuieeatedmiie of |
The ground soya may be suspended in water or a
mﬁ?@?tﬁﬁ%ﬁﬁmﬁ¥ﬁﬁhﬁgﬁaﬁﬂﬁp?§V5 fiber particulate may

i nclude, for exanpl f.inely groungd okara.a el

wal | dobr i SR s Ghesc B dmEionishe PR 8180 be
concentrated inta.a,powder .for ] Ok DY
ORGP =P sR Do oBE B Rl SUBRRAAL IR OTaDY

MRV, &SR O A 1ied ipqwllgdefegﬁ{&d sroails e KENPIB LhecBShailS €d
the t ryi

herei n, erm "spray ng" neans transformng a

f Lkl ORdiddRck ple@sa dry-powdered or particulate form
This is achieved by atomzing the fluid into a drying

chanber, wWg/agivtdiRrtdchmidl Gs G pbieinsthatetin “sobe s sed
through a hot-air stream The objective is to produce
ap&idudye” ¢ tabin@hmsi  sagRnsidh M\GorfDsbiA Fhddkle soya include but
PCT/ US2004/ 009366 to-mass ratio droplets, and then to
URisbOlinfiteyl t@RHolE)sbyBdahy, fidlfayoy Adwe, il ut vt fokes, partially
Evaporati on keeps product tenperature to a mninmm so
| Héfstled sbyi e, tpenipir detfaited soy flakes, defatted soy flour, defatted soy flakes,

refaited soy flour, refatied 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 paxﬁculate. may be concentrated into a powder form by evaporation or by
dehydration. Alternatively, the; soya ﬁbér 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-



deterioration occurs. The feed can be a solution, a
suspension or a paste in the sinplest 5 form The

dri ed product can be powdered, granul ated or

aQE QBbAsgd. The dry product form can be vagiftsieosnoe3ss
dependi ng on the feed, dryer design and process
conditions. Spray drying delivers a powder of specific
par t itetessgitivairepias, ol thdnutd enifotal} atdiuidk8 O EIdt@SEe Rhted he
dryer capacity or product heat sensitivity. In a

cont iEverspsion kgses produgrtsmpdngurs pr avyinthing ko ked hivie feaparature

hi ghly controlled powder quality with relatively 10
easy JEEHIRER oCPEPPi ng: As used herein, the term
"toppings" is_taken to include, for exanple, salad
dressi ng, whi gpeted 5B BP fgdutionch epensionor 8 pastedn Badimplest

gravy. Stability: As used herein, the term"stability"

r of er o g‘%? H‘é"d&%‘idf‘?tf'g‘ﬁu‘bﬂrp‘“”fl?f&d=ﬂ%@?%%wa'?fmrﬁfecb g dry

resi i ment ation, and/.or stratifijcation i ch

occu ?Ig)dgﬁ gorfndc an Bevaged dopaidng 4n e (}?“'ﬂe&qﬁi‘ fwten ﬁ‘\ﬁ?rP%‘F%s

fro i i )t i | . ds-la-alglca efzi'zbeeaﬁl i
chxDﬁ B gi) ely d%}fﬁg%gﬁ%?soae&%\ldgp fi %glﬁfﬁerg?ll B d moisturs

particul ate or "a ‘product conpris

part beidrdte@adiR@lor s dﬁf%aﬁ&h? b &&ﬂcﬁ%&t serami na

_ _ : gigj_ " 1S .0one
in which the fiber particles remaln suspen eg PR

Mai N opdr&tioh Ghe $peSRBRS EMRert @ highh) Coitfdald polv.rhér%uéé{t)btvpﬁrelaﬁvely

product. 2. Processes for Preparing a Soya
Par t kggtlatt@l. 20 Vari ous sources of soya fiber may be
used to obtain the soya fiber particulate of the

present i.nvenTomng: AsubadibeinS by &b Mobpithe” Biked & imAlde, for
limted to whole soybeans, full fat soy flour, full
fat soynpld, siledsirespag, whipbddtomtdfentstied, sspsandel aadigravy.
partially defatted soy flakes, defatted soy fl our,

def att ed soy Plabilies Aspesddereindths toym f$tability” refiefs it the abilitg of
flakes, soy protein concentrate and nixtures thereof.
-9 WBRIBeArTigate Jo st FRdSp et 0o YsE eratiffention ivhich erser due to
i.pvention pr ovifi;i?es a, soga fiber particulate having a

Bar t FPPRUY of dhefiherpartigles Bop theqppin iauist ypensiqar dhus, ¢ fber

abo u})al%gl?aten(i)r%rpcr)or}lﬁét cwnpergs?nigr%he%bel pea?tlsctulate that is characterized as
“stable” is 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 Particulaie

20 : 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, pariially -
defatted soy flakes, defatted soy flour, defatted soy flakes, refatted soy flour, refatted

soy flakes, soy protein concentrate and mixtures thereof.



about 50% to about 100% of said soya fiber particulate
has a size in a range of about 0.01 mcrons to about
35 microns. Another enbodi ment of the invention
provides a 5 soya fiber particulate having a particle

i In a range of about 0.01 microns to about
Wy

10

15

%ﬂ%” wherein at | east about 50%to aboﬁ?“Téﬁ@”%?mm
said soya fiber particulate has a size in a range of

about 0.01 Tﬂpdgglg%g n{int@Q?l‘tildgéa s'&ﬁl%F‘ﬁm‘ﬁﬁ@gﬂ%%er

enbodi ment I nvention provides a soya fi

PRARcle 8 £l \dr BSbuBo PBkictdnl & Bbi 00 MicRns, WRSRinQE least
about 0.01 microns to about 85 m crons, wherei n at

| 28850820 Woub R oF sald suyh FiBLYYaiOf1atd Bhs Staizéi inSQ¥ge bf &Lt
particul ate has a size in a range of about 0.01
Y.CY @idfont © 286085 mIBonsTABBR SmbAKetdn el theindradompntidsfa
the invention provides a soya fiber particulate
hayd filger patigidatd hasing a phutide sipe ia amsngg ef abput 419 erticrons0d about
m crons to about 80 mcrons, wherein at |east about
SHPmicmng vderkinbOB4: afousHigto §b<y!a 140%pefisaif apveifiderirattiehias a
size in a range of about 0.01 mcrons to about 35
niag p oiAs in aspnge REsbor P dmiprens to gpout Femicippe AqodKr empodiment
provi des a soya fiber_partjcul ate haV|n% partlcl$
sofke mwnamnawg@s 8£0%3 &F}E&Paﬁw?}ite hayingapqaicl 5128 B jpoep:
m crons, wherein at_| east gbout O@bto ut 1

saop (siyrmicropy ig aboub &t ICER-JHETHAL eas‘ %?Obht"é"?“gg‘)@/o > 8k

about 0,01 m.c S to about

eﬁ%ﬁﬂfﬁ@%? %?m%ﬁquﬁ$ F%ﬁgﬁ?6$P 43 a§%8§§p¥}E§%
artlculat havi w9
p AB% er embocﬁ]rgen?gf tg%ﬁgénﬁl?\gprgﬁae% a s&aq’lbér&lﬁgﬁ o

m Crons m crons, wherein at

Ea%fn‘g @9%%% 1n5aora/ﬂgite%f ARAL.01100% 0k a%k@bﬁiams fvdrh@@[n at

ze I n a range of about

MeGk At 569 RO 166 B sfafd%fa ﬁbéfﬁhﬁﬁfatemenﬁﬂhngé oft he

invention provides a soya fiber particulate having a
PRfohi €0 EmRtohStol aBord 35 AMIehs OAnetRa dinbelitidat 6 the BATIbO
about 65 mcrons, wherein at | east about 50%to about
191@%&&5 a D9 ﬁbe‘ﬁ@&ﬁbuﬁdtehﬁﬁm@ apirtidebiatie a rdagsofabeit®lin a

-range of about 0.01 m crons to about 35 mcrons.

ARfrhie o sHoBIOTSiniie0is, Rbereif: at et dbowteAtitorbopt WOVdE saidsayBy a
fi ber particulate having a particle size in a range of
16baABuBCOA¢ B 2314 iRCHeSE Agu! GOOBEENS Alsbut 3 Pmigyons.

m crons to about 60 microns, wherein at |east about

. 5@%ther cadbodimerit@0 He gfvention prowdes a soya fiber particulate having a

20

25

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 mictons to about 35 microns. Another embodiment of the invention provides a
soya fiber particulate baving 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-



said soya fiber particulate has a size in a range of
about 0.01 mcrons to about 35 mcrons. Another

enbodi ment of the invention provides a soya fiber

p %d having a particle size in a ran

Wotioff géfgm crons to about 55 m crons, wher gnf‘c%szooémogsﬁs
Ieast 50% t o about 100% of said soya f| ber particul ate

has abcut 881 tibréhs kARG 60 miGHR W herdth D leala682 56
35 m crons. Arﬁotsher enbodi nment c"(r)f thél |ﬂnvu(ei)§(t§y|Eoéﬂ:’Q‘R(i-'?(l)Jd'%’Of

pr oV sa@soya ib&@yRichlhtd BEs aRBE tr «Crbtlpd bEatddM (1dniroRah Lﬂmﬁ! £
size in a range of about 0.01 mcrons to about

i cr engonswiAebbbrenbdikeast thahosiiobPYeitia aa;bﬁtﬂbeﬂ&%&l%
said soya fi ber part| culate has a size in a range of
aboubav@ngBpapticls siae $n 4 Gngead eiouBH0 INMiefoaN® .abdil 64 MBFons, wherein at
enbodi nent 10 of the invention provides a soya fiber
par t feesiPatodo ppwt HI§%eofpaid soye fikeer parti@ildtehag a sianige roike of about
about 0.01 m crons to about 45 m crons, wherein at

| easP-OLBETPISERohon3 SApeRgRs Pootsrembodiniert of thy inveitipe provides a
particulate has a si.ze in a range of about 0.01

m cr W8 1P PABIGHE® §8ving Rapislesize Jpges of Eepdti Lreipronsgp about

1 BT el
bout 15

0% P %8P el L L G ORh s v cﬁP"é eée‘ﬁ‘ﬁ’g‘“é?“t

Slb z eof ile ﬁvgr@ilaﬁ grogld?%a%g? Lﬁbelopaggt If'ﬁpqu 3 éﬁo Im‘file size m a ran eog

m crons. Anot ment® o on provi

a SO¥iRuf b, @?ﬁmgﬁxﬁ td bt ﬁm!?ﬁ% ' vﬂgre"i)rbﬁ "I)Jagt aﬁtlu?S(ﬁ/% pATANY [H"fb% of

range of about 0.01 mcrons to a m crons.
one eabRGL ﬁBé} al‘ﬁf‘.ulit@ RasiaR¥6 Mal e Bhﬂﬁ)ﬁt (]I (ﬁ REBYH 9 8hueas
soya fi ber particul ate having a particle size in a

~ran gﬁucﬁtfnsaBﬁbﬂlerQnﬂadlﬂfblﬁ OIS inb@tiaDAdidesQQoyaveF RABulate
wherein at | east 50%to about 100% of said soya fiber
par t havitlgatpertivlssiza irsa @ege of sboat 0.@NGeroas toabau 80 Rickbhs, wherein at
m crons to about 35 microns. Another enbodi nent of the
ithv eletst eppup 5B tockbeutd 0856 ysaidishyerfibpapatticolatediben dia\ih nguge of
particle size in a range of about 0.01 microns to
aboutborB0 kninisrans to, abpi 3P wilamonat Ahatbes embdsibuent 80H6 ip¥entien d
soya flber 25 particul ate has a size in a range of
abouProPdEE H9ycilsh Bartiglaniuting 7 Brtileyien s a ranavefitbeut 0.0 1
WD 20041091314 PCT/ US2004/ 009366 :

microns to about 35 microns.
In one embodiment of the invention there is provided a soya fiber
20  particulate having a particle.size in a range of about 0.01 microns to about 100-
.Il.iiCIODS, wherein at least 50% to about 100% of said soya fiber particulate has a size
ina raﬁgé of about 0.01 microns fo 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

25  particulate has a size in a range of about 0.01 microns to about 75 microns. Another

=11~



enbodi nent of the invention provides a soya fiber
particul ate having a particle size in a range of about
0.01 mcrons to about 100 m crons, wherein at | east
about 80% of said soya fiber particulate has a size
In a range of about 0.01 mcrons to about 65 mcrons.

WA ¥ Yenbodi ment of the invention provi dESTASIGYEs66
fiber particulate 5 having a particle size in a range

ogm@og%t&t%mm% fﬂ;ﬁw&egagag%eﬁpqgwmte EQRRa prpﬁfe%tze in

[ east about sal oya f1ber parti te has

8, FangoflaBov@0. b BREIForR o ABRUDO Hidldhns, WHefei Fealt AP 984 oD S
m crons. Another enbodi ment of the invention provi des

AsaRDY0Pa fiher PATICURA idk & Wiz@in@ 1Y b ot A MiEGAS0 8bok6d N A
range of about 0.01 microns to about 100 m crons,
Whedi@is N AfAdthdr eABddiradd Ut thé&aYentibn pratidesaGyd ffteb@kticulate
particul ate has a size in a range 10 of about 0.01

5 nhodmgngattioleaize uta rddge it soor(501 inohhe nbenbidniomns, whéreinhe
invention provides a soya fiber particulate having a
pairitastaibeut %! sarl wyx Gy gartifulddloe b si@e D rangp of about G413
about 100 microns, wherein at |east about 40% of said
s Bcaen fopbput 58 arerpusy Aapberrambodiment of the vention frpaidet 2 Wb ut
0.01 mcrons to about 25 m crons. Another enbodi ment

ofiber pertigylinjeliting a PRTiBly isHe |t 24278 gEaboptfll migrops te oyt LOO

haV|ng articl e, si

Fhshe it i w50 e ST T B ot TP e e
10 rgﬁ%gﬂt&o Ao W o B 4Gt Bints i
f Frgwlaes a s5va t%od%g:{?rtqgul € has.' g (,elg%&eolpe n%é/ J)tq'igéut% proya

parti cu Ze I n a range

otxm?&g VJ abg tOﬂ)O még(g}g rk?hetrfgn %Q Httaba'lﬁ QO%]oﬂaQﬁ%ya m% rein

east a out sal d soya fiber particul ate has

nrzﬁh&x@até s @ Sirzé{!]lg%a%E offRW0.A- nQilrotho Bhduk DNRictdds. aRfiker 10

crons. Another enbodi ment of the invention provides
3 cRDfnent bBE inRALb Foliadsd sBAMiROpicARclbhGhEa fdrdle difk iR
range of about 0.01 mcrons to about 100 m crons,
15 Waempd &F aBbut 0DASTicral @bl ibod O @ficreiml Ghedly &t astadout 30% of
particul ate has a size in a range of about 0.01
Nefid Qs fiba pakicilite basist2 dnsangkh€atibusdlogienns mabaittilHn
al so provides a soya fiber particulate having a 25
paiidrins| dnetharembedimentafi e inyéntimh owwides Cayhiiler particulate
about 100 m crons, wherein at |east -12
having a particle size in a range of about 0.01 microns to about 100 microns, wherein

at least about 20% of said soya fiber particulate has a size in a range of about 0.01 .
20  mnicrons 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 o about 5 microns.
The disclosed invention also provides a soya fiber particulate having a

25  particle size in a range of about 0.04 microns to about 100 microns, wherein at least

-12-



——WD-2004/ 091314 PCTI US2004/ 009366 75% to about 90% of

said soya fiber particulate has a size in a range of
about 0.04 to about 35 mcrons. The discl osed

| QLR @l SO provides processes for preparigg iaoeoe9ses
soya fiber particulate. Furthernore, the i nventi on
conveniently enables the practitioner to prepare
produsst s HEWD0YSE 28 soeritePYaidulaRakhs Pddelih &gl & 2But 804 to
very smooth 5 texture and of a high nutritional

qual atoyit 35liicome Therbisdoso®iber@ibn iiReprdvideeiotcdsts R @FeBaring a
provi ded a soya fiber particulate having a particle

si z esdym fiber patigdato fRughaubreDthwhvenition @ngnteothadnoblts MO0

m crons, wherein at |east 75%to about 90% of said

s oy aPRétisiener fremepiatspiraivets frawpriaing ihe eoyh fiber gattigige ofsf veglowbth
0,04 to about 35 mcrons. Another enbodi nent of the

i hivelrpesrind of agiighiugitiend asdipa i ber particul ate having

a particle size in a range of about 0.04 microns to

about 90 ni cr'gfEe eppdimenhotshe irventian thesois providerha goyo By of
d i b t | at h
222@589%? wg%m s BB s th euc'ro@af‘wﬁm%ﬁq
. the {n[px[ n rem at Peast q% to A boarede ufolf ga%{ s(o?%ﬁltﬁgé#lcutla?e has ¢ E)iz n

a partic range O m crons
abou£ ée dpaﬁ:cru?@@ to\%](ﬁﬁ % Bic er Zréb{?dfrr%n tlm%gt%?nlS
of Sal Soya particu te Slze 1N a ran

@6 Mﬁesq s% ﬂb@r ;ﬁmultate%%xﬁg :Pﬁa?tﬂ:?e size ﬁﬁa%ﬁg% of 9{59%4"‘3 nt

of the invention provides a soya fiber particulate

havi A@rdhs toRB6t 6 fers Z\ﬁhe'rerh 2 12898 t@Ibo@t@Wof Qai@ébya fiber
m crons to about 80 mcrons, wherein at least 75%to

aboupar@¥redhs $8ie0n 8 einge bfi Dait 0J0@ £ ab6ud B A @rdiaS Adothdrze | n
a range of about 0.04 to about 35 mcrons. Another
enbochtvgintenodf tichigventinngmdviden a poye fibd eaticul8olaing ia pexticl2 Bize in
particul ate having a particle size in a range of about

- 0. 04a gy ddaout O 0hiprins PEbowtiBE migiens, whiseingit feasi{/5Yed@aiout 90%
75% to about 90% of said soya fiber particulate has a
&3 7 eofispid seyafiberartishlatg hen a sigg bparangs of eyt 0.8500 ghaut Hhmgicrons.
Anot her enbodi ment of the invention %r ovi des a soya
fi bef\mﬁ%ﬁfﬁnwwmnéoﬁfhwwn@p payides @ peya Sogr@ariquigle bage of
about 04 mcrons o ut 70 mcr wher ei n at
| easlfaf%%%%edﬂ LB Lok @52 wiGrQps éﬂ&g‘?%ﬁgf’ Blsrons gvherein at least

part J{SQ/ULO %—?ué P@’; g?sa S(S’i"fhé er par[nculi]ageehag Efi. slzaek}g léltrange c())fAEibou(% 0.04 to

abou

about 35 microns. Another embodiment of the invention provides a soya fiber
20 particulate having a particle size in a range of about 0.04 Iﬁicrons to about 75
microns, wherein at least 75% to about 90% of said soya fiber particulate has a size in
a range of about (.04 to aﬁout 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

25  particulate has a size in a range of about 0.04 to about 35 microns. Another
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-13 WO 20041091314 PCT/ US2004/ 009366 enbodi nent of
the invention provides a soya fiber particul ate having
a particle size in range of about 0.04 microns to
about 65 microns, wherein at |east 75%to about 90% of
sai d soya fi ber partlculate has a size in a range of

WO H104 to about 35 microns. Anot her erSJdSAEH009366

10

15

20

the invention provides a soya fiber particulate havi ng

i R EERENRIERTI T

f fi.b

o EE PSR4 g6l f %g@g‘tﬁ%ﬁ%ﬁéﬂt‘ s e
OEféaiheso 4P ba 1a‘Per li%XthEeSQO% é/&"at,b-?%zz tdBb t'sgg;l&&%
aV|ng par e Sl ze In a range of about
mAQzBﬁ&%rﬁbgdlﬁ'Q% i) %veﬁﬂoﬁ E)leaﬁes é’k‘aﬁf ﬁﬁeppﬁﬁcuhamtfmg g% to

about 90% of said soya fiber particulate has a size in

1QarBclk 3RIR 2Ghngd BLAoutd. d&%ltrem@ Wbt Gomidioss, GMsreinANRER €T
enbodi ment of the invention provides a soya fiber

pas%itCatoat Fohetshil Goya Parphitichiste hisZRizk i Drahigdog eboaf 0.6 Ut
0.04 mcrons to about 50 mcrons, wherein at |east
7586ut 35 mbeonk. 800D bmbalintknsaf\tiee ifiveoten prpddes hcapladiber has a
size in a range of about 0.04 to about 35 mcrons.
Apatitdate hayirgodiatielutsizo in arirege pfaberitt Wrmipousip dewt 35 soya
fiber particulate having a particle size in 15 a range
omicabrouwhaeio 4t leasc i abat %IBP ot saidsoysi fibpomeiculpisdipes vizede

| east 75% to about 90%_ of said soya fiber particulate
hagnge ef abauti 0440 phopts rejfrons, dvnpther smibogigrentof he inygntion

m crons. Anot her, enbodi nent of the |nvenf|on ovi des
a PEASYES 4 e O RPTiPHRlF BAVe A ROTIAIG Si° ngdrter ef o (L

f about 0.04 ]
| BBE 48P Y o P B SR SEDR pe
gyra ﬁ%g %zhs' haﬁn éaraﬁélz ﬁbout (?0 an S t 9; mﬁ O%Ft Aertl%?’ to 20

er e he 1 nventi on

P re%\éogt%ént%f &QXrﬁrexfttlpgg ov1d992[ Jt) ?%zﬁtl&?a\(é a%in Bﬁ'ﬁélb QE@ein

szelnarangeo ronstoaout

aqﬁn%g 8t atolk POOhLDSEs t@%@cﬁ@is ;chroBQ GuhbiGR feh@ ﬁS%ttchﬁ{)& 90%
provi ded products conpri sing the soya fibe

p }F ga!lcpéély@fger%@lhaté G2 468 iU Engd beabaet0.04 tmaﬁcﬁd3 S tfdicrons.
bever ages,
Another embodiment of the invention provides a soya fiber particulate having a
particle size in a range of about 0.04 microns fo 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.

In another aspect of the inveniion, there is provided products

comprising the soya fiber particulate which include but are not limited to beverages,
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products, tofu, m so, toppings, infant food, desserts,

snacks, flour products, neat food products, sinulated
roducts and pet food products. In

E{O?gﬁ 1gn‘oodl ment of the invention, there ?CTIUSNW@%“

prOV|ded a process for preparing a soya fiber

par t g:G Whiak qmlkTﬁ}b@ce I 196 8%iS0, RPPRES, F@ft B6d,Mdisag, Sehvfload

soya ‘5 to yield a soya fiber particulate having a

par t hr6dRtsSiné fdod pebdhdd) gRuRid ABAWodpraibctamipenBod @oducts.

about 100 m crons, wherein at |east about 50%to about

100% of sai d Eoymefbiddembodaent biibé aventibmshege isprewidédm pgocess

range of about 0.01 microns to about 35 m crons,

past foupicgrring aaca/fver mettiewlatt. Hirgrossd mptsea gﬁ*idéf@rdeh““ﬂd soya

particul ate, and honogeni zing said soya fibe

par t fowvidicha eoye Hbsripaitienizie kpyipe 2 Prele sipaintirenge ot f@out 0.01 microns

Preferably, pasteurizi and/or_10 s er|I%2| t he

{1 beto spoitl D e, Wisreia b r1ost it iy OB Ap07Ae S‘é’lﬁéwgé“\?%{y

fiber _particulate to a ture i nge o

abouPa”W@t"tlli’séﬁ'ﬁﬁt“af%@#%fmgt ?I“?é‘gg Stﬂaboé"{e%or% Al so
referabl. ri.zi ng .and/ sova

fl bePaSBaﬂﬁ*%tﬂ%}&f&e R0 PRl AL e Ao

[0l sk 15 FOFRELANL 514151 gt

65C or-a ast seconds In one

ogtgmng: tB Q}? HBQ&E létgis Q&oﬂ&%h&@&%ﬂeaﬁﬁg&ﬁé doziiteg Of

e soya particul ate is acconplished prior to

h OMDYENL AL a S7hSanSOWdh rhilgh 6f atBa J0PC14laBé 17500 fa ALY
enbodi nent, the honpgeni zing of the soya fiber

par t keuhdt %ldo%xrﬁﬁﬁlﬂmsk&m{é apd/biGiterfliging &8 beyUiiticz pantipulate is
and/or sterilizing said soya fiber particulate. In a

pr ef eécopglidedbghdming the foefigr pardiutgy tohepupepafein atmge plabout
process of 20 the present invention yields soya fiber
par t i66% tatieoud 1 5BC e alf leest $mrdnils | To ong erebofdimegt, thy RelevTighe
about 10 m crons to about 20 m crons. Preferably, at

| 16as ndirotariligingebthe soyefieso perticufatgis pocgmplished prief ko *Wg&ea@alg
by the grinding step of the present inventiqn h
partw@ﬂeﬁM§m@Gmﬂﬁmhwr&ﬁ@@hﬂﬁm@ﬁ@ﬁ@“dh@TmﬁﬁﬁPﬁwgﬁﬁﬁSq”
about 25 mcrons. Also preferred, .at about.

of t W@STS@V&UF%@?CCMIFW@@P%*%P@/‘F@FE%“@& ftﬁ%“zﬁﬁg Sa‘%s" 4 fiber

step of the present
~ particulate.

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

25  invention has a particle size in a range of about 0.01 microns to about 15 microns.
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25 invention has a particle size in a range of about
0.01 mcrons to about 15 microns. -15 WO 2004/091314
PCT/ US2004/ 009366 Al so preferred, at |east about 20%
of the soya fiber particulate yielded by the grinding
6 of the present invention has a particle size in a
W@ 131 about 0.01 microns to about 10 nmi CEBNS2004p866
preferred, at |east about 10% of the soya fi ber

Palsh 'p%r@&,%t le}@t %oqﬁﬂ} /bgf diJl;% gﬁﬂe%rﬁbﬂlaﬁetﬁeq’degfbgﬁhg grinq,ing 5

present i nvention sapar Icle size inar

abeibt thh SldseRbi Rt Hha RS size i1l GhEABE abouly. @lntﬁlcrons to

enbodi ment, the grinding conprises wet grinding. In
aﬁlﬁilhﬂl'mlcﬁoﬂi) ko Bierred, RQeai At i1 0% o£ ABRIyh BB piiiYulate
grinding. In a specific enbodinment, the grinding is
peiekied byeitle Hindingheadf @i plesent mvaaﬁ@ﬂiaeﬁ pBPRCifelifa range of
enbodi ment, the grinding is performed by a ball mill.
| mboat 4.¢k nivens ®rbodiSmentns. t he soya fiber is ground in
an 10 apparatus selected from but in no way limted
to, the grbume cobeiimernt by aindiag wintprisgsovey erinding] In aanther

agitator mll, an attrition mll, aroller ball mll,
acTpbosiah thy erinding comprigyher erinding.| In agpecifistermbedinentchey | | |
a cone mll, asand ml|l and a shearln wet mill with

ag‘F‘@{”@ﬁs Peéfﬁ’d“eéltbéﬂaé’ﬁaddﬂua Meabipecify eawe‘ilﬁ@rt th erinding és

ntiaon, there is provided.a 15
pP% &Pa{sf"é‘g ehs wrRpiepiy lop S‘H&F‘B‘?‘éiﬁr%‘{ inam; g
process rlse r|n | h ed soybean
LI fﬂ‘f% SR, Pty ﬂmtve? ot ey EREPEERT s ulpd

005 Pl Bl PSR L8R o
Pk b bRl s, 8o hnciRfdha Dl gqre@mmwﬁh%%m

m crons; heatingd the soya er particul ate to a
t SlRetREHERehEa Fange of about 65C to about 155C for
at | east 4 20 seconds; cooling the processed soya

fiber part Mbﬁ&@r&f&r@ hBORRER bEHLE inkvéhtion, HRAGIE pRTided a
about 60C to about 100C, and honbgeni zing the cool ed

Spryéest fobpepddiag b k@l fdbgattidulay] ThiglpracesOyotpfitdd @finding

particulate. In a preferred enbodi nent, the grinding

sdatplladsefhghnstoyitide spyaditesmriighlate having a particle size in a range of
about 0.04 microns to about 100 microns, wherein at least 75% to about 90% of said
soya fiber paﬁculam has 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 Jeast 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 a median particle size in a range

of about 10 microns to about 20 microns. Preferably, at least about 75% to about 90%

-16-



~-the-present invention yields soya fiber particul ate of
a nedian particle size in a range 25 of about 10

m crons to about 20 microns. Preferably, at | east

a /8% to about 90% -16 WD 2004/091314
ngy%%$§8%%009366 of the soya fi ber particuIlgl(tylémsm'mm}66
yi el ded by the grinding step of the present invention
has @ meRaatiine! BrRlLie yiclicadby b ?ﬁmﬁ}fg s@p 0fihe Predft il fiai®s a
to about 35 microns. Also preterred, at |east about

50% daficRRRY In 2280 abolen Gyiarchd aboupdi micous. adlgo yieflretb dt
by the grinding step of the present invention has a

par ti£t #o&ispe th Bboat Tshefahabyafieuparttruly yvirlded bn Setegndng
about 25 microns. Also preferred, at |east about 25%
to apulf ibp¥ksaf invintosrpa phitible size Paranse of pw Oy apigrags By
the grinding step of the present invention has. a

par tabohtds siigrens; dlg preferregent st apytd>Vplo oty TP Bﬁ@e paya fiber
about 15 microns. Also preferred, at le sthabo%§]1096.a
to aseisnlapiglded by e eapdiug siopol the Resqof WYRRLPTLOAS £ RPTHET S5 ™
the grinding step. of th resent inventi %
 par viee S o e bR RRIEL a8 fou 10
about Lgrops. 10 n_a .speci.fi ofi

gri n‘ﬂiaﬁﬂ‘qk% 88 p‘?’% P8 P{E'% P ﬁ%}g\ﬂ%g/ylgldgdebggﬂ %HFIFE gtf%‘gigﬁeo Per

speci f in‘r%hoﬂ?;fég%iﬁrﬁ?lgg o m%ar%E .g{?%l)ﬂg).(ﬁtnﬁﬁoﬁs% RRuE SRR DY

a bal® urt he odi ment, the soya fi ber

ggound is an L2 USibaheht 86 shdiRBstep itpelfsimed By WBaAd
Tmted to, the group consisting of a vibratory mll,

an aghi ah ot klecifi@ Pmbdlchdnt, lileQFindihd diep i@pdifotrheirbyladiall mill.
mll, a planetary mll, a hammer m ||, a toothed disc
M | | 1o PrukGer SRS e 3y Shtetgmindlis angpastedselacteh Fomeut in
mll with a rotor and stator arrangenent. |n another

pr ef g6 weiAiEaas, theQfrodphrendistugoftai vitmgtory dll, @n pgtapor enpil.ded a
process for preparing a soya fiber particulate. This
DI OC esdtiop arilbrairsis balowillga plampianymile hbaninesy milk @ yonthed disp grll, 2
yield a soya fiber particulate _having a particle size
1A acemmgh, aghndsbiand a ghegdngives pihwith roWwp g stajqy @rrangement.

m crons, wherein at |east 75%to about 90% of sq%g 0008
soya 20 fi ber penothermipised gseest of thegvgntion, hetp 18 pIoviGef @ proc
about 0.04 to about 35 mcrops; heating.the so
£ 1 beForeapine v bR Ei i AP I PR aTeS ETERE gshled
65C to_about 155C f at . least .4 se C '
ot océS@Es Cojdd e rbeparrRa TS TR B s bl
a

a ﬁ%erat rein
0.04 microns to about 100 microns, wherein at least 75% to about 90% of said soya
20 ﬁbér 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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range of about 60C to about 100C, and honogeni zing the
cool ed soya fiber particulate to yield a soya fiber
particulate. 17 WD 2004/ 091314 PC r/ US2004/ 009366 In
a preferred enbodi nent, the wet grinding step useful
to the process of the present invention yields soya

WQp8EIPArti cul ate of a median particle siz&CTHSE04/009366

i0

15

20

25

range of about 10 microns to about 20 m crons.

Preferabl y, a%ﬁl;%eg?a cg{a%fgé s %@ d:r%l%%ggse%ﬁ%g o PJer%s

soya fi ber

Sy rﬁéseﬁtgr@emoﬁwﬁs al Y SRlHARe G@z?‘m@dl amcfg' FeflLE N

a range of about 0.04 mcrons to about 35 m crons.

AR BEEhETT BRrondo ab&ASH mithAt p;éé%tyoataéaa%o& 5% @f the
soya fiber particulate yielded by the wet grinding
SiveR: 0% drfie: spY-EmBNfarticiMRNidd0 b A8 wat Galing 6lef oSthe fredeit a
range of about 0.04 microns to about 25 mcrons. Al so
piiredn6i M a padiclk 8iasSin aadr@s bf HoROOOE netronk to BBRG T mictohe
soya fiber particulate yielded by the wet grinding
stbppoefertd @t prsedbomtSOVaty ebriut 6116 didle s Gbepparticuidteyisiae
in a range of about 0.04 mcrons to about 15 m crons.
Foyshe peteriadingetep of she preserd invansion haseqamsticls sirb BLr B gfout
the soya fiber particulate yielded by the wet

- Hwricrrgs xabput@f migrensp Abse@rferichnbliest e‘w“h%{ o tg abent £9% Pk
size in a ranqe of about 0.04 nlcrqﬁs to about 5

e payp Gberpartiglale wielded by theeerinding Stept &heEssen) FVeRiton ges

2%%@?% S Y RN ﬂg %?“850 “}"f‘éﬁ aritrsh Al bebreeed,
pﬁ éeagt &g‘g‘gfl?‘% é? abogt JS" s n so%a tﬁ)era paﬂycufag%elﬁgg? q{e %pt

ar at'us sef ect ed
fro £ORPicsti N
Wlg s gpﬂa% %ggggmmymuﬁ%;ggﬁmg? s,£ P gtgltn?lotal i ng
n}r+ F‘,mﬁ,;[bgjlﬂse&aggg mll, a pl anet ary mll, a hanmrer
m a toothe I sc n1|| a cone mll, a sand mll

and sheari g, ég@é ﬁ(r@nlﬂ:lodi\Mehb the weQlrRind &Ep B hak@ned by abead
arrangenent. 20 In another preferred aspect of the

| AVE th htfher bR6HEE clnBodRhidy, thtogkt ArindiRGepSs peifoinadbepasll ng
a soya fiber particulate. This process conprises dry
Ol Gh B GurAehemhtodihents oy b@aibertiogryind i amappaytas feldoted from,

“particulate having a particle size in a range of about

16@ in no way limited to, the group consisting of a vibratory mill, an agitator mill, an
attrition mill, a roller ball mill, a planetary mill, a hammer mill, a toothed disc mifl, a
cone mmnill, 2 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 ina range of about 100
microns to about 300 microng, 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 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
fiber particulate to a tenperaturg
r?g%g%&%gout 65C to about 155C for at | east T"U&?‘émm“
MD 2004/ 091314 PCT/ US2004/ 009366 seconds; cooling the

pro Q@o%ﬁ@sd c&%}f@thg gggé'ssﬁéf)yta'fﬁo&l fahRuk® tFa &ﬁ@ﬁﬁ:@qﬂ ﬁnéer&f a
range of = about 60C to about 100C, and honobgeni zi ng

t he 266Rked 6 advar 00 bndRlokGiitial Be d00lel bk Gib@ pa@¥idate to
fiber particulate. In a preferred enbodi nent, the dry
gr i ptbidgsoyh aperpadtuMee.t 0 t he process 5 of the present

i nvention yields soya fiber particulate of a nedian
particl e si zdnhprefered enigpdingdnt, Hisainy griningstey @nll todheghbauds
20 mcrons. Also preferred, at |east about 75%to

Abo ot the PRseft inverdion piglds sdyi Bber paripyiete piarecdipa paticlp sird inel e
size in a range of about 0.04 mcrons to about 35

m criggs of Aoyl m@?@srt? é@ut%tmv@aﬁtﬂmefﬁﬂ@@amaeﬁ 2B G 7% to
75% of the soya fiber particulate has_a particle S|ze

in &b?‘ﬁﬁ&‘y Othea%@Pefo’aﬁl&mﬁtF bysgrperticls sigp iy jyraugs of gpout 0.04
f % t
SosBrobE By S Fieter By Brenrhet-otin 03 1Ru Bt
f qut . 0,
W s ST RSP Ptk Beih Dot RO i ) R as

ltOh e 11%9%?3 fﬁgp J%reigé%l;!it%ﬁlstaﬁ)&t E@ﬁa t@%blagtr Sb%ccjf ﬁxe s§3}azfﬁ)elj lﬂtt@ulate

range o mcrons to out m Ccr ons.
Spegi,f i ﬁar@tﬂpﬁgé 1H§ %ge (;ﬂgoﬁi 6M4 g‘ﬁdr@rg 't(p&oﬁt 18 RidrSns, Also

‘performed by a bead™ 15 . I'n another specific
enb ezt at 1dabieb6Hi Yo fid Mhmm:tf @R shyn D6 faticiBE ha Rrticle
ball" mll. In a further enbodinent, the soya fiber is

gr oud il Aradge ERPE ADAISicSEE @Cdhest sfﬂmmm but in no way

limted to, the group consisting of a vibratory mill,

an agitator nilalspeciie emhbddimertt) tondrprptiddingastep 0 dedfprnizd by a bead

mll, a planetary mll, a roller ball mll, a

P aneillainanibkt specific dvehodisrentyihk dry grindippstéreis patfosgediiyialball o

cone mll, a sand mll and a sh(_earin%‘wet mll wth

20 anitlofror fugthet embediventethe wwpit/Ehve interoundingn apregaitfsisglected from,

enbodi nent of_ the processes for pregarlng a soya fi per
but in no way limited to, the group consisting of a vibratory mill, an agitator mill, an
attrition mill, a roller ball mill, a planetary mill, a roller ball mill, a planetary mill, a
harnmer mitl, a toothed disc mill, a cone mill, a sand mill and a shearing wet mill with

20  arotor and stator airangement.

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

25  atleast 6 seconds. In another specific embodiment, the soya fiber particulate is
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particul ate, the soya fiber particulate is heated to a

tenperature in a range of about. 65C to about 155C

for at |least 4 seconds. In another specific

enbodi ment, the soya fiber particulate is heated to a
erature in a range of about 65C to about 155C for

“mﬁgu‘PLVéast 6 seconds. I n another specificPEHBFEMHENLS

the soya fi ber partlculate is -19 WO 2004/091314
%@J&&Jé?ﬁ% nge a38chut &A1) HONTERE WSt et 0 ' ANGE

of about 6 C to abo 155C for at least 10 seconds. In
3Bl fin SRGEH kG S HRRRNTRA the sbRGibEPHAAICHIAE @ heated to
particulate is heated to a tenperature in a range of
abaptkatGb i dangR ROsHoulE3Ciof BbutabsoC @St ledsbl Beeqidssn | n
anot her specific enbodi nent, the soya fiber
pabhérGpdciicembsdies] el sdys fiber pafipdaais heated tna Eenpet@mrege a of
about 65C to about 155C for at |east 20 seconds. In
ame o abosiSYl foiabout @ IIG dermbletst 24 dveordpyla afidthre specific
particulate is heated to a tenperature in a range of
avdadime@5Er saya bopertitECisthortedip altf@a@tamngéwn boytn

- anot her specific enbodi ment, the soya

10

15

20

TG bl 57 Soeelatse 0 tegos oty RrPiEe PRV Pt o e
Shou S5C e ot oS ton, 8T gl dnchesands o
parea%%ﬁ%e%%%&'f 1%‘5%%&?@53&'%19%?’6%% fed s tadul fo”
plgﬂaﬁp %{n ot erglﬁl rfnge'0 {'3%9(5 to SO 1§9b§?or at f%%rc 60

ténperaturé€ in a range of

as%oou ano er %RQ"ﬁE e&lé«?ﬁ%nén? rtheast)%rzl %@13 arl'i_’cumerls ndalta @10t her

spec soya particulate is

hea "’%QT%‘ g@aage wgo@ td Boof 159098r Ricast3RART MBBEhSO0

abotl east 10 mn. I n another specific
eﬂ:@&ﬂd SBHimeht) e %éya.sfﬁa)!?pamcbﬁfe iPihid Gl aherdtsre REAtRE of 0
a tenperature in a range of about 65C to about 155C
f ou@dlsed @aBEut 3 Tifdt-at lefkt MBI @ adpeciptdific @ntvdilicnetit,
the soya fiber particulate is heated to a tenperature
| fby@fibed pgeciditc Rbedtsd 3 &niperatipoint rhgS QL dbourt 631C thebrat 1
hr. In another specific enbodi ment, the soya fiber
PRISEd foul hideaat 3mheatamdﬂren:pamﬁoewpedxabm the paya fiberpantigdate f
about 65C to about 155C for at least 3 hr. 20 The
pishedside s tpfperepianirmge af Boyt51G taboup 115G fipbeast 1 b In
according to the

another specific embodiment, the soya fiber particulate is heated to a temperature ina

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 ﬁbe; particulate

“ according to the invention may be carried out in batches. -

-20-



~i'nvention have the further advantage that they are
carried out continuously. Alternatively, sone of the
steps in the processes of preparing a soya fiber

p according to the invention nmay b L.
DRI WEHLERE 2000 O 0D 2004/ 001314 PCT! UsaboaT Y
In a specific enbodi nent of the invention, the soya
fiber particubad pedific GRVURLnATh-RRCKRRCHe sdyl 58O QLD fiate is
speci fic enbodi nent, the soya fiber partlculate 'S

dehy deokidedd pdchagad Olnh@sth& R ie@beIhae ithedYa filPFarGAe is
fiber particulate is spray-dried. The products
conpfiéhyimigd t henstbyrapdeifio@mbpdintiiahd sayefilef piri@lpy ie §RAtdRd.
i nvention include fernmented soy products, for exanple,

t enpheh, i sothemydusts gompisingrilEtsoy fndpaiulent de pteadnt

and other fermented soym | k products. Additiona

f &r nBXEET Bislude EpRenipd sty nepdvats. forexemele.dempheklinisn; goyshickd,
in the ar# be carried out in addition to the

pr ocBE a8 fet‘ﬁ%“eﬂrt%fg vt OW%Wﬁ?ﬂtWOY‘W‘W&B‘FtSt H9¢temal n

oo BT R S S

conpr1 ST ng

]Pgresgd)glgtﬁ% @c}e/ c é\ﬁcﬁss oiqﬁeypyr%%ntnn?vggt%%nn?grﬁ rﬂ (S)’Iﬁ%n g-lg uugntersa’tpd

€ SO our soym TK

Phe heats, PRt li 68 ABika/dhisto) oI5k sRY Qr“%ﬁff‘wf‘*ﬁe
30y aprfaéeﬁﬁﬁveﬂ%ﬂ 1h8ﬁﬁe%§feﬂﬂ=:%eﬂ 5%1‘&1&3 GRS [?113 q'glofctlgy flour,

soya fiber particulate. The sl artlc e slze

t he sowakbidRymmapbiitl AR oS éﬁﬁlﬁbaas the grindi ng in
the process of the 15 present i nvention are believed

to enhance t hgn&hahivahtaye Ffthetgiet @ivantioh ke high stability of the
particulate. The grinding involved in the process of

t he syeSeapaitiolae trndymodibts botirsing it seypdidsr papiculaiae Thd Hieln
particles such that water or a water based liquid is

al | omwetbld preftivsoyai fiver paotsilatelaa welb palegindifip irsthé packss dfabe
a_hi gher V|3003|tz in the soya fiber particul ate,

Whi chreseal inyrgtion ar fthhtﬂdst‘mnhlﬁnos Hietsiabiliey of thesayadiber fragticulate.
fibers, provides a soya fiber 20 particulate that is
ver y ke asrling “’P’P‘é?‘b‘l“é‘lﬂ nyocessiof the giesent myraiondiprppte aridppens up
and ﬁggucts r|SIng the sqya fiber particul ate

rems Rifigles b et it of » woiap S issfowed o e

intracellular 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

20  particulate that is very stable. Preferably, the soya fiber particulate and produc-tsr
c'omprising 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

25 8 months. Also preferably, the soya fiber perticulate and products comprising the
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preferably, the soya fiber particulate and products

conprising the soya fiber particulate remain stable

for at least 7 nonths. Al so preferably, the soya fiber

particul ate and products conprising the soya fiber

‘%articul ate remain stable for at |east 25 8 nonths.
W8 erably, the soya fiber particul at e PEHYS2004/609366

products conprising the -21 WD 2004/091314

P : : fiher ] cyl [ i,n

o] T Ry Ay BT e Sl M B LRI o e

S QiR éa{rﬁlﬁfate&ﬁ& Pﬂo%’ts@%ﬁpm tRE QK fibe? pSALRI il E%Qt@ for

soya fiber particulate remain Stablée for

Mo fehs 10 Nobils. DKISS BEMBRbIY, ihd B9a BOY Bardib PR arlRFdah Gy at e
and products conprising the soya fiber particul ate
I eBiptisisd @bboga fibst paticdlRafinaih slabB@eraBast N G6ntl. Also
preferably, the soya fiber particulate and products
C gumgfeialeliy e dohefileopatiduldocind pdidts @ulpsitigs the b Aibgt abl e
for at least 1 year. In a preferred enbodi nent, the
s @pdichlptseemaimstableciof #ifeastdnygarpr oduct s  conpri sing the
soya fiber particul ate have a sedi nentation of |ess
t han about IBo@isferred eirbadimanh dhe soxarfibei Pagiguldteand products

- centrifugal force of at least 50 tinmes the force due

10

15

20

25

t Gompdsingthesaye fibes pEtignidte bave o pedinepfation efdess thamghopiiss Py
the soya fiber particulate and products conprising

t yalvagyder peplugsd pt s cepirifieal fargy af ay leat 99 s g forf dpg o the
| ess ,t han out . 4% vol u wh centrifuged at a
cSRETF PADATOT Hriaeh et soit il BB arda e
to the. earth' r ayi or 5 umnut.es.. Al s0 o
g iy Bod pitionate hedt o Seafin iR o e B abont 427 by

C .e%h%g cén'ﬁ-ﬁh%%ﬁ)ﬁ@a Jeh@ﬁl[ i) e cL, lf)PZH ge%tgg Bl?l}ésethv orce due to the

sedinentation o [ ess 't out ol une en
C s : Nk {. .
¢ PRGSO i L | B 65 8 g

M Qb Asing At &2 BER HEGAR Y havh B GedbdtRatibh B8ELss BRAA hbdatidbe
and pr odgucts conprising the soya fiber particulate

hayRin@ viR cémaith@l ho celfrifl g@BBret BAA 1RG0 imedhdioree\das toITR:
when centrifuged at a centrifugal force of at |east 50

t ieaBIS's plaeityf for Taindlee ABo plaRrabBatht boya fierauititylaté and fhoducts
m nutes. Also preferably, the soya fiber particul ate
arcdmprisibe ®y2 Oba parpeiilge haye & halisoymion pHess thpartduclth by e
have a sedi nentation of |ess 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. Also preferably, the soya fiber parficulate 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
earth’s gravity for 5 minutes. Also preferably, the soya fiber particulaie and products
comprising the soya fiber particulate bave 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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~volunme when centrifuged at a centrifugal force of at

| east 50 tinmes the force due to the earth's gravity
for 5 mnutes. Also preferably, the soya fiber

PR deubaat® and products conprising the soyapti/€fes/009366
particul ate have a sedi nentati on of about 0% by vol une
when centrifuged at a centrifugal force of at |east 50
times the for @@hddgRink Canladle beaseti il dhiaibfit@F pavtiduatd @hilad to the
m nutes. 22 WO 2004/ 091314 PCTI US2004/ 009366 O her

gr ai meyaddrr @kt®olatedn ths petscivOinadntion. rBush grhibeinclpdertui oo haliaiied
simlar to the soya fiber particulate in the present

i nvet flapnsunSored, dpeziamda,icon)] Wiket, batseal edhpin. | Qthirtseitiblet o
flax, sunflower, rice, canola, corn, wheat, rapeseed
and ISQHS?Q‘% of gpidiberguplyda bhtare nob fimisedso il f@t@w"ﬁ: illﬁfélgmm flour,
include but are not |imted to full fat grains,

g é}g @flhfahgrﬁlpéla'fes mrtipfly defytisd g’@r‘aﬂ"g‘ f*raﬂ’é(éiefaﬁe&raﬂrlaﬂws
def ateBtedn b %&ned e e o duRhed gt e

grain fu} g?{ein coil l%ratt and arah.0 tfhere%fe s[“l:ﬁ]%rgigxsa L0 bg use nl tgee method

conc U es ereo

used okﬁm&&@m %Qn to%gord%l&g%eg RO& Hhrb AT Rékhk Came

produce ¢rain avil ng t € Ssane

advanhagesesas ak Igt?yasﬁgé’léba{dcﬁ% oPAE blettl idefti® rh B& embodiment,
present Invention. I n one enbodinment, 10 the grain

fiobenrnddadih ﬁgé%lpﬁh%lﬂ@%s 3 pRatk kit B a&hr?g@ of dbo@ 0103 RYEro@fio about
about 0.01 mcrons to about 100 m crons, wherein at

| eastioal@déns XA¥rdirDat Bag Wbout BB aDfboRaA DO Gf s’iidl’g-r:flh fiBdr particulate
particulate has a size in a range of about 0.01

M cr GRsa ik iab anpe &abait 0100 ndcroisio gnotdievicrensb Gulanvthat |
the grain fiber particulate has a nedian particle size

i n a embndjmenf thapeutfiberjlrtivilaic b moliaatpetitle Sige miagangn of about
15 In anot her aspect of the invention, there is

pr ovil@edorppesdd akoms20 migivopt-i si ng the grain fiber

particul ate Wiich include but are not limted to

bEverages, driy aWB@éSSPWf the Byeion there if prpyjded gragyets
t oppi ngs,. .infant_f dessert flou
prod ﬁeegmwa? iy ﬂf;s*ﬁla'a‘e}at? §V*“°§ Wﬁ*ﬁ%@% e patlfied gpoverages.

: duct d t f d t of t
veitft SRS Pt e v Pabie WRsl B SRRy oG

products, meat food products, simulated meat food products and pet food products.
Another aspect of the invention also provides a process for preparing
20  the grain fiber particulate, comprising grinding grain seeds to yield a grain fibex
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

25  fiber particulate. Preferably, the grain fiber particulate and producis comprising said
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20 the grain fiber particulate, conprising grinding
grain seeds to yield a grain fiber particulate having
a particle size in a range of about 0.01 microns to
about 100 mcrons, wherein at |east about 50%to
% of said grain fiber particulate has a size
‘Nﬁqa%%?égge of about 0.01 to about 35 n1cron§FT”$”m”mwm“
pasteuri zing and/or sterilizing said graln fiber

paﬁ&h%@@a&cuﬁﬁ@eﬁ@%ﬂolzﬂ negitzyé}?o%b oy iliso Plf&feg%ﬁya{hg grain

particulate to yield a grain

P ate T T 1

conpr | ol e hIgra gL S gk *@@%&%Tﬁé@c@f@%% oSl
gr @ileastitiyeel AP pdfebIAR: JrANBb: p%ﬁh&t@ arfd%od@&ts L&%‘i‘i%mg

months. Al so preferably, the grain fiber parti

angidgrool Abdr pationtne e 8 Gediidrthtigh af 1Bss kol @50:199%%5/ QMln?
remain stable for at least 1 year. Al so preferab
S t hehegrcentrifupedne n cpenifigot Gha@tof atdendt JOrtmh tleForOMMRI B aﬂm s
said grain fiber particulate have a sedi nentation of
| eB%vVity fier mibwet A86 iyfemblyihegiBindiherpatedtte hfdigedicet a
centrifugal force of at |east 50 times the force due
td OP’IHQSIWEW ﬁb‘?fm‘itft"yatﬁ bave 8 sedimentasion offdbed 0% by volume
prefera the grain fiber particulate and products
TSR Pty bed ot acfgmwl forgs of atepst J0diien the firendue dp the earth’s
sedlqgg ti.on of about -0% by vol une when centri fuged
RerP R eal force of at |east 50 tlnes the force

1Odue to thefﬁp aV|t%Eépr Em gs. 10 The

foI | owi ng exsiy megae%%mﬁ’l?sl PR rﬂn g Rt infeled gy
t he ention,

ﬂtgfgg:gé/ ?fﬁl!éé lg}etntlénjﬂ getcuTeH %}(rg)e anen%d alygs, Ilgﬁ%@fs é]marent
tqo ¥hB§é%ﬁﬂl§Jﬂ d]ee&t bl hiShs flobiekfiths ¥ALAASHREL LAY RS

and vari ati ons can be ma

PR of i Blch kOt P iy R 8 L b

and scope of the invention It I'sinten

t hvetiicdS GRts, it Vigidhde@Mat Y BleSent iﬁeenﬁpxdé(fvétg fHe InQAfcARs %ﬁ
variations of this invention provided they cone wthin

15t h&r_lzﬂlﬁﬂ)spﬂ’ il inb&ifioR pREIAEEYey dhiwiBindR¢kchit@ifihe appended
equi val ents. EXAMPLES 20 EXAMPLE 1

- claims and their equivalents.
EXAMPLES
20 . 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

25  bean cracks.

The bean cracks were added to 18,000 grams of 95°C water.
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Wet m|ling bean cracks 3500 grans of organic white
hyl um soybeans were cl eaned. The beans were cracked
and dehul | ed yi el di ng about 3250 grans of 25 bean

creéehksoyodfy bean cracks were added to 18, 000 f
oo et 202 W0 2004/ 091314 PCT/ US2004/ 000358 03008366

slurry was run through a Boston Shearpunp Mdel BSP

37-3. The 1 esufh biigy Sl Hrot@8a hhRs nbfiplil ALABENG;-3.
~tinmes a Premer Supermll SM15. at 5.0 gallons per

hour with 1.2-The fesdiifpGhingxvad @26 sunalirodzhitivh imsRaeehieof
2700 feet per mnute. 5 The product was then jet

c 00k dtramilllIN @5 fab§.0 §dlosrrcohuls with [ 2sitV Tioohedeadd atkemillapeed
pressure of 380 mmof nercury to a tenperature of 82C
The ©f é8dest prasnimtten honogeni zed at 510 bar on the
first stage and 34 bar on the second stage to a total
of 544 bar ofTﬁﬁp¢ﬁﬁﬁWﬁﬁhﬁﬁdTG¢§8deﬁﬁ@@ﬁ%&%%md%ﬂm@coded
producé was then spray dried on a tall formdryer wth
an ai'foF APEFeIY SHCHPOf BEPY ot erBoe G SER- air out | et

t t .. 82C, t . 11k duct
EEREOR M SRR T
ith i_di fl. . _The.

0 S8R5 YRR P10 e

astringent or grithy, wJJlﬁen%%{a% Gl n3 AERL ry%ljé’ﬁthsagyiﬂ inlet

fiber particul ates were suc hat the mean

DAY U ikdilyRraBird 65 0 AR Miir AublelThiipoibsie BAEQ0% Of t he
particles were |less than 44 mcrons. EXAVPLE 2 Dry

mlling bean ek savd® soyMBIKRLAS: afbStanllAE Kbl pRdbhsing that
dehul I ed yi el di ng about 3250 grans of bean
was smooth and without off beany, grassy, or oxidized flavors. The product was
smooth in the mouth without being asiringent or gntty
The particle sizes of the soya fiber particulates were such that the mean

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

microns.

EXAMPLE 2
Dry milling bean cracks
20 The beans are cracked and dehulled yielding about 3250 grams of bean
cracks.
The bean cracks are dry ground with a Banermeister universal mill and

the resulting powder is added to 18,000 grams of 95°C,

5.



cracks. The bean cracks are dry ground with a
Bauernei ster universal mll and the resulting powder
is added to 18,000 grans of 95C. 25 WO 2004/091314
PCTI US2004/ 009366 The resulting slurry is then run

W(%hro%lﬁh two tines a Premer Superm Il SM1.5 at 5
3

10

15

.0
toer hour with 1.2-1.7 Zirconox beadSTAS2WA{pe6

speed of 2700 feet per mnute. The product was then
j et cooked.at. 115C for. seconds, . fl ash cool.e S .
under a pr ggesrﬁsr"éh 6 lu%ffqn%%? E’f%’?%t&”royh“f%a e AT e
o] . N ' at 510 on
R S R S R S RS

t pkler RinuR44 bar of an APV Ranni e 10.38 honogeni zer.
The product was then sprayed dried on a tall form
dryer wi t hTRdpéduet wisMeR et LOTRSHAL G010 sednds, BN c8dled
air outlet tenperature of 82C. 10 Results gave a

S Oy 4 JrePl@ GBITI0 1ah bBherSikrd RolaEAlpdatine st grr0cessi ng t hat
was snooth and wi thout off beany, grassy, or oxidized
flavors. Thie podudisets twa Somsgeiabdatisno badd on i1 Wishstydetano B4
bei ng astringent or gritty. The particle sizes of the
sbay an flielsenonpsiageitcutont S buef sn ARV Rasrtie 138 lveapgenizer.
particle size was about 24 m crons and 90% of the
particl es Wearnsodueiskas iy gprad fHechoroy tokh rm A@ean@th an air
2004/ 091314 PCTI US2004/,009366 EXAMPLE 3 Soya fi ber
pifet fepppraes 9533 X'F endangirastet damnefaiye off3"Grade with t he
soya fiber_particulate produced in Exanple 1. The

si ze of pafelyge ??’?YF‘HE Prodyst it staderdilaprg prepsieing thats

shown inp Tab : -
was Smoeo am? wiﬂ?ou%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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"5 Table 1. Soym |k particle size % Soya Fi ber
Particulate Particle Dianeter (mcrons) 10 3.4 25

8.3 50 17.6 75 31.3 90 46.4 95 57 100 105
EXAVBlolzdAsMhol e bean soymi |k stability and Soi‘c{‘/h%%mwsﬁa
particul ate stability The stability of the soymIk was
denonstrated by centrifuging two 10 soym | ks. The

first soymlk is produced axampLEsanple 1, and then
reconstituted ultra high tenperature pasteurized at
140C for 4 seconds, $wabbepabethiagarikkGidear and cool ed
to 4C. The second soym |k was a comrerci al product of

si mi | ar conposeyhidnwasimade pith the sevd fibyr peltiyulate prodiicad) indixample
had a particle size range between 0.5 microns to 350

ni cr dndhe fife efgartiglpsip tesemitk yas determingAchs ghayeds Edde hs

the first soym ]k before 15 testing for stability. The
s?abi lity test a{%ﬁé' pagutcpatiplgsizs, | EC Centra GPS

acS _\Woarao nmAa dipnto 50-mlliliter

cent ri f uge—-Sapple: re—easuredintg - _
centrifube t uBbedys HiRet FAfiEs wel e oF giglg Diamygtef gxpicrons)

centrifuge and cent riof uged at 500 rpm for 5 3o nutes.
-27 WO 2 FUS20041006p366—Theregsutts—show
that thelproduct produced by Fxapple | (the first

soymi | k)| does not sW8w a signifitant anount 15§
sedi ment@ation Whéréegg the commefcial produgfsproduced
by dry g&r‘ ndi-ng—(the_second--soym--k)showed 5% by

lI\gO\J\‘\JUIIU \JU] LI} 46-4
95 57
100 105

EXAMPLE 4
Whole bean soymilk stability and soy fiber particulate stability
The stability of the soymilk was demonstrated by centrifuging two
10 soymilks. The first soymilk is produced as in Example 1, and then reconstituted ultra
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. ¥t was also reconstituted and processed as the first soymilk before
15  testing for stability.
| The stability test was made using an IEC Cenira GP8 centrifuge.
Samples were measured into 50-milliliter centrifuge tubes. The samples were placed

in the centrifuge and centrifuged at 500 rpm for 5 minutes,
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vol une sedinentation. 5 The products were then

exam ned under a |light m croscope. The product
produced by Exanple | showed particles that were
small er and had voids while the dry ground comrerci al
product showed | arger particles that were nore

WRRPUP4 ne in structure. EXAMPLE 5 10 Def &CTA§20¢ 09366

10

fl akes soym | k stability and soy fiber particul ate

EEﬁSLLi e 3 B Bt e ugtepriﬁxe@wﬁi%pégl fibe et
Eo s 9*5@% L R SRS GF?LQS
%%%%x&lag#xjo&’uc?&%uk%y%; %—?@]r@? ﬁi@ ?Jcond%ﬂhlﬁ{) §hoMeg 59'1:9

Decat ur ocessed 1n the sane

MRBRGEE séfmidiBiodD> bean cracks according to Exanple 1.
Specifically, 15,000 grans of defatted soy flakes
vere m xed T4k hlad@s wHAnhE amined ufeta M@t Rfcrdséopp! TRYICE a
slurry. The resulting slurry was then run through two
t ipitRitictgrddn@dibe Exsmpiket sholvkd Siclds. thadvedd sflallegsid Had Soifer
hour with 1.2-1.7 Zirconox beads at a m || speed of

2 Tdfle the dty sp@md pommiéreial prdduet showdliekenpagicleethatorokmcke at
115C for 60 seconds, flash cool ed under a pressure of
2®ry380m¢rmsaﬁcturercury to a tenperature of 82C. The
product was then honogeni zed at 510 bar on the first
stage and 34 bar on theEW%t age to a tot al of 544
bar of an APV Ranni e 10. 38 honogeni zer

pr oducPefpied sy flakes G‘PYF%'& SHH‘I’LE’ ang IS‘Py ifhsr li’ﬁmcﬂﬂ?éfab\}\ﬂ h an

air inlet terrperatur

15

20

t enper at ur &g e ‘%‘2‘@0 Zlgd‘ﬁ‘é Q"?‘H‘ggz’é Ph"?rE“%P‘BEﬁct
O T %%%3%%%@% bl o

DI TRl AR IR S5 st T

“@anﬁﬁ%ﬁxﬁfaﬁgcﬁﬁaﬁﬁ oﬁgec!uﬁic,: Il%pé ﬁr@cessed in the same manner as the
bean cracks according to Fxample 1. Specifically, 15,000 grams of defatted soy
flakes were mixed with 85,000 grams of 95°C water to produce a shurry. The
resulting shury was then run through two times a Premier Supermill SM 15. 4t 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
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

28-



GP8 centrifuge. Sanples were deposited into

50-mlliliter centrifuge tubes. The 5 sanples were

placed in the centrifuge and centrifuged at 500 rpm
s. The results show that the product

f AUt e
p?‘fn"d%%eé“ﬁ%x this method with defatted soy flHRESYgLY366
not show a significant anount of sedinentation. The

pro .
R e R A L B
Exanglsec.l showed particles that were small and 10 had
voids. EXAMPLE 6 Flax fiber particulate O her grains
were al so r ursubiligngr thd@yRIRRaLE @adheata@Bing ad iR @nira
exanpl e, 30 pounds whole flax seed was added to 300
poundis @htri@ze Swiphs wekhiepositad iplo SO udRiimaentiRgs wbkd) The
t hrough a shear punp which had three grinding heads. A
sheasemplss were plyoed in &e ombrifingt 294 edngifugey peS08 yst N wiriugh
reduces the particle size to approxi mately 150-200
m crons. The Preasuisshow thaptbpprodnst Rrpdueesghy t%/iﬁ@e%@(hwith
ml | honogeni zed, pasteurized and spray dried. Upon
r ecolvéatied W%@'FFS dpgs @otshey p sippibicankgmaunt of sedientafien. ween
'0.04 mcrons .gnd 95 microns with 80%of the particles
bei ng bet vveenﬂefﬁ’%fftﬂ’is WP aTaned, prglenaight micgscope. Afhe product
patent s and ications,.referred.to herejn_are
bcprebrB iRl E3% oG b Flainle Cpbled TR Eleg g ors smal ana

ti 1. - 29 WD 2004/0 9 1 3 14 PCT/ US2004/ 009366
\;\ﬁpV-IATl{alg%g%?;Al MED I S: 1. A soya fiber particulate
conprising fernented soya gaibigd £ produced from
dehul | ed soya and having a particle size in a range of
about 0.01 mcrons to aRQyberldRicker ONS, wherein at
| east about 50% to about 100% of the fernmented soya
particles of GhdrgrasRyard didatn RaftiheGidcadude dBkBmPle 31 E&
in a range of about 0.01

example, 30 pounds whole flax seed was added to 300 pounds of 95°C water. The

=

15  product was then run throngh 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
20  0.04 microns and 35 microns.
All patents and publications referred fo herein are expressly

incorporated by reference in their entirety.
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m crons to about 35 microns and wherein said soya
fiber particulate has been heat treated, said soya
fi ber particul ates having open portions therein such

W@E 0%&? or a water based liquid is allowed int
in roace I?‘LA’I ar spaces of said soya fiber particle. %CTMS?‘OWOO%GG

The soya fiber particulate of claim1, wherein at

| eAFHARBOIAIMAEINISof the fernmented soya particles of

sai d soya fiber particulate has a particle size in a
range of about 0.01 microns to about 75 m crons. 3.

The soya fi ber paAtsopyfiberepagticubateacamtisinghiemesntedagoya particles
| east about 80% of the fermented soya particles of

- s araduerdyfomi d@bvllqdaﬁow @il abavingg nartishe size inea ghngs qfrabaut 0.01
range of about 0.01 mcrons to about 65 microns.

THECgRy & ahogl A 0Q awietony | vacsein fat dasi #host So%eiioeﬁlhﬁmhﬂm% of the
| east about 70% of the fernmented soya particles of

s frenenterd sove pEelesnfspil soyadiber prgiiculatahaie 7 slpeing r&r@epﬁ aput 0.01
range of about 0.01 mcrons to about 55 microns.

THECTERY1Q ?hoafe% FRiFTORE andh vbersin %an%ﬁqw@bemm@r@mlﬁeahas been heat

| east, abqu 0% of , the fernented spya particie
s JFaieds 59 SPraire PATCPate ge‘én& QReNZPqsting jtlagrein spchet ﬁqwster ora
range, of ?bo‘g Bﬁ 01 mcrons to about 45 m cr.ons. _6.
TRE®E Bgsd Fd s afayed igto lairaé:elé}flarép%ﬁew aidyip ihep pagticle.
| east abou 4Q% of the fernent articles
sai d soya 1t2i ber a?"tyfic@e&tpé‘mﬁ & a° g‘%ﬂ bé?"hﬁ%a?geaét about
r bout 01
"5 P B Sopauihebb PRl & %B@ i Blsgised paricleigg in
%)%la cf)%@ rt.icul ﬁgﬂqf cl.aim 6, . wherein at | east
Y tnPmefl% ?3&“&‘69%5 part| cles of sal d soya
fiber part cuI e has artJ |
about 0. 01j i cr sotyg Wl%tlrél %&)?St about
' ticulate of ein at
SRl Bl lgrsw%ﬁ% el a%sya%?%eﬁgﬁ ina
in a range of about
Bt Ofn*ﬁg?‘%f%l' g 3%5{1@5%’%& s,
The soya fiber particulate of claim 3, wherein at least about
70% of the fermented soya particles of said soya fiber particulate has a particle size in a
range of about 0.01 microns to about 55 microns.
5. The soya fiber particulate of claim 4, wherein at least about
60% of the fermented soya particies 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 the fermented soya particles of said soya fiber particulate has a particle size in a

range of about 0.01 microns to about 25 microns.

-Substitute 30-



9. The soya fiber particulate of claima8, wherein at
| east about 10% of the fernmented soya particles of
said soya fiber particulate has a particle size in a
range of about 0.01 microns to about 5 mcrons. 10.

0
T f.iper particulate of claim1, wherei '
sléggiq%%(@%]lﬁ particul ate has a nedi an parti c&'gqgfs?é&(qq%“
a range of about 10 microns to about 20 mcrons. 11.
The soya finer m_ars‘o?/a:lﬂbalt QarBitulgre adMeldim \Gheteidh S lckst about
soya fiber particulate remains stable for at |east 6

Metet. thd 2rmdiied 9y articleeof faal olyg Gbatpartihlacd lak Bpddicle size in
wherein said soya fiber particulate remains stable

- f arramgge of etamit 0.01 midrbisso ablodt 15Her@eya fi ber particul ate

of claim 12, wherein said soya fiber particulate

remai ns st &l e Thersog4 fibeapirtiBulaendthalaind 4, wheeeirs aty keast about
fiber particulate of claim 13, wherein said soya fiber

p 2t of theafesnenterbions paticlbd ef saalrsoss fibergmtticBlatednt h partith size in
The soya fiber particulate of claim 14, wherein said

s eyangt bbhahout HAl miccerisét @ovelfanicmnst abl e for at | east 10
nmont hs. 16. The soya fiber particulate of claim 15,

wherei n saPd sdja sbybdiber patitilatal cft daine Saiwhsreiit ablleast about
for at least 11 nonths. -Substitute 31 W2004/091314
PPb oSthe Garmeoted 6¢ya pafticle¥ o saibsoya fibergrartisulatd hog b peticlefsize in a
claim 16, wherein said soya fiber particulate remains
staags of apgit O migrpns topbgwgrmicrogs. The soya fi ber

particul ate of claim1l, wherein said soya fiber

parti cul atl®- hadhs senihenpaticulzie of dains!,t wameia eidk somgofiber
by .vol une when centrifuged at a centrifugal force of
particudale has g mpdip pariiglef Brcc i @gangeook phove 4Pt micsongrigabpyt 20

for 5 mnutes.
microns.

11.  The soya fiber particulate of claim 1, wherein said soya fiber
particulate remains stable for at least 6 months.

12.  The soya fiber particulate of claim 11, wherein said soya fiber
particulate remains stable for at least 7 months.

13.  The soya fiber particulate of claim 12, wherein said soya fiber
particulate remains stable for at least 8 months.

14.  The soya fiber particulate of claim I3, 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.

-Substitute 31-



19. The soya fiber particulate of claim18, wherein
said soya fiber particulate has a sedi nentation of
| ess than about 4% by vol unme when centrifuged at a
centrifugal force of at least 50 tinmes the force due

t o YHAPOEGHIPH s gravity for 5 minutes. 20. THELESR04/009366
fiber particulate of claim19, wherein said soya fiber

particul at e 1has PhsQih R phititdlatefof RS fthamcRROMM 33a fiber
by vol une when centrifuged at a centrifugal force of

atpaktaiite rofaiin SEtsle fonat 1IEAE CoeplUe to the earth's gravity
for 5 mnutes. 21. The soya fiber particul ate of

clai m 20, whgrei Thsadyd Ry daftichiate ofPélaitd ¢UvBbeinhad soya fiber
sedi mentation of |ess than about 2% by vol une when

c giticufatgied aadedinfene@ioh bf tegg tan 26w &5% by alolun@a®henbéntrifuged at
times the force due to the earth's gravity for 5

m nogresfug@ 2forcBhef stoleastfilbamepalid fewd dhe tofthe bathn @hvity for 5
wherein said soya fiber particulate has a

sadinnient ati on of | ess than about 1% by vol une when
centrifuged at a centrifugal force of at |east 50

ti mes the fdPce Thssoyafibdigagianiate’ of clgina V8, twhefein satd soya fiber

m nutes, 23. The soya fiber particulate of claim?22,
wherteuhitedws o sasloyentdtiob ef lesspbant aboutl 4446 by halsmeawhen centrifuged at
sedi nent ati on of about 0% by vol une when centrifuged

ata ceniridegal fordeed al ledsbItiamest thaforeeatkie tbhe earthisgravite fdrdr ce

due to the earth's gravity for 5 mnutes. -Substitute
32amptesAD2004/ 091314 PCT/ US2004/ 009366 24. The soya

fiber particulate of claiml1l, wherein said dehulled

soya i s sekBct edhd sewm fitrs myrivulatec ohslam i1Agwhereinhwidesoya fiber
soybeans, full fat soy flour, full fat soy flakes,
erticulate Dasor pesimentationyoffless than phout B% by velamet when espyifuged at
flakes, defatted soy flour, defatted soy flakes, ]
riercenttibgals fycs phat lcastePAttimaes theylordeatiuss o Ewyeasihist gravity for 5
conctentrate and

THNULES.

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 SO 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.
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m xtures thereof 25. A product conprising the soya
fiber particulate of claiml, wherein said product is
sel ected fromthe group consisting of (a) beverage;

b ryYIm X, c) mlk product; (d) sinulated mlKk
éf&"&%g%%gﬁlé)(tznfu; (fl)O mi go; ggg topping (T HEHNE/009366
food; (i) dessert; ) snack; (k) flour product; (1)

meat food prpductie so¥a fisdrpahrtRe JFRRim 1 ORHerBhQedehulled soya
and (n) pet food product. 26. A product conprising

t Hesdayd fforh @e @auy tatsis@igCofofhdlt Sbyibeshs, fulMiarsel Mogaifiel] fat soy
product is soymlk. 27. A product conprising the soya
f iflakes, paitialle defittal efy dba, Padially Wafiited Boys Anltks p deiuel sdySflour,
a sinulated m |k product conbined with a m |k product.

- Siefatted tayt £ak3S VBRI OMALR réfaRET sdySA004 /569 PRf6n cAfkenthute and

product conprising the soya fiber particulate of claim
1 miwhess¢hercofai d product is a sinulated neat food
product combined with a neat food product
25. A product comprising the soya fiber particulate of claim 1,

- wherein said product is selected from the group consisting of:

(a) 'beverage;

()  drymix;

(c)  milk product;

(d) simulated milk product;

(e) tofug

(f) miso;

(g) topping

(h)  infant food;

(i)  dessert;

j)  snack;

(k) flour product;

()  meat food product;

(m) simulated meat food product; and

(n) pet food product.

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

wherein said product is soymilk.

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

wherein said product is a simulated milk product combined with a milk product.
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29. The product of claim25, wherein said product
remains stable for at |least 6 nonths. 30. The product
of claim 29, wherein said product remains stable for

at least 7 nonths. 31. The product of claim 30,
WheWVeRM4/8ABH product remains stable for at PEEEE2084/009366
nmont hs. 32. The product of cl ai m 31, wherein said

product reng nsmﬁsglk%dgt éocr)r{pn a%&ygﬁ mntaﬁ’f‘cula?’esof Mg 1,

product of c ai erern’ s Femal

st a?mar 1,10',13 auét (;I‘@ﬁtsuéﬁpr o%ﬁela fooﬁ#&oci[@? %ﬁ%f“ {fv%tg ];a Igg:at food

clalm wherei n sai Ins sta
?lz)td &1 months. 35. The product of claim 34, wherein
product remmins stable for at least 1 year. 36.

The product 29f Cirad Brodnet QLRI B5 %%é?mﬂ%&ﬁ%&dd&é‘?en?ams stable

sedi mentation of |eSs than about 5% by vol une whe

cepkhilbldetlomhs @ centrifugal force of at | east 50
tunes the force due to toe earth's gravity for 5

m nutes, 3730TheTh¢ @ebdatt &f clsihARIN WibreiMgKIgBdRRkénains stable
product has a sedinentation of I'ess than about 4% by

vofad ableashEmon@ft ri fuged at a centrifugal force of at
| east 50 tines the force due to the earth's gravity

for 5 mnutep. -1Hebsbidctlof ofdm VN0, AW 948 hftoduct remains stable
PCT/ US2004/ 030366 38. The pr oduct of claim 37,

whide i l¢hstsSSinontpg. oduct has a sedi nentation of |ess than
about 3% by vol une when centrifoged at a centrifugal
force of at3}.eaJhe Poductres clatie F1pmbereitll aidl préduet remains stable

earth's gravity for 5 mnutes. 39; The product of
cl fat 1289 mbvahei N sai d product has a

33.  The product of claim 32, wherein said product remains stable
for at least 10 months.

34.  The product of claim 33, wherein said product remains stable
for at least 11 months.

' 35.l The product of claim 34, wherein said product remains stable
for at least 1 year.

36. The product of claim 25, wherein said product has a
sedimentation of less than about 5% by volume when centrifuged at a centrifugal
force of at least 50 tunes the force due to toe earth's gravity for S minutes,

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.
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sedi mrentation of |ess than about 2% by vol une when

centrifuged at a centrifugal force of at |east 50

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

m nutes. 40. The product of claim 39, wherein said

pr odwev4/deed4 a  sedi mentation of | ess than about 1% Hy/US2004/0G9366
vol ume when centrifuged at a centrifugal force of at

for 5 mnual 415 FRESE, Shochiu o8 ShReRo Sl Bt hes
. t b %:;b :

Vo iR or18S i B 307 LB APtk W n oquituga
I ty f
56?}?%%‘?2%"65*5@ e REGSENNE Byl oRB1Y ﬁmﬁe?“”éﬁﬂﬁé said
dehul | ed soya | smaehRakadorf G he GhaR. AAASHRAT bas o

of whol e soybeans, fat soy flour, foil fat so

f I aldRSontatiBIoF 1@k lidandffodt bR dLP QMluHeOMﬁen Bakdfgh| & a centnﬁlgal
defatted soy fl akes, defatted soy flour, defatted soy

] flﬁis@s)faﬂaésasot@ﬁa&@affofdequémm@éaﬂh@gﬁ forfshaﬂﬁ@@s soy

protein concentrate and m xtures ther eof . 43.

. process for4(pr efTaei podichenfselyin f30pavhefad tsbﬁubﬁﬂﬁ:tqfas a
claiml, wherein said process conprises: wet grinding
asdlivhantdtiod of daga tiian apdre |18k By solumelvliarcetaifiigbd i atetrifugal
having a particle size in a range of about 0.01

mieanfst least abtmes thOMrewdne arbe canhls pedvity fir 5 nhimated  about

50% to about 100% of the particles of said soya fiber
~parti cul at etlhas Thes pwduétn ofi claiangh), ovhabiputsaid. Ploduct has a
m crons to about 35 mcrons, said soya fiber

. p &editnentatign eof rekontrdyo chyewlwmmﬁ:pmwtnfmeeda atna sendtifugdl dorce of at
wat er or a water based Ilqwd is allowed into

i kestal Emep fhgdorcediede meghrtisegraviydyed minyies. parti cul at e;
Substitute 35 W2004/ 091314 PCT7US2004/ 009366 .
fer n‘re nting %ai d deperdotieiclayards, eheminesaiddehulledrsexm jsrglected
s % B g égqtfp:t,%%@p@%r éti g(ﬁ({; g tsgy@gjgsd gl?lg g %g}rf] Iﬂ%){lrn %oi? %‘:Ilt dsoy 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.
- 43.. - A process for preparing the soya fiber particulate of claim 1,
wherein said process comprises:
wet grinding a detailed soya to yield a soya 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 the particles of said soya fiber particulate has a size in a
range of about 0.01 microns to about 35 microns, said soya fiber particulate having open

“portions. therein- such that water or a water based liquid is allowed into intracellular

spaces of said soya fiber particulate;

- Substitute 35-



fiber particulate. 44. The process of claim43,
wherein said dehulled soya is selected fromthe group
consi sting of whole soybeans, full fat soy flour, full

fa flakes, partially defatted soy flo
pah&ﬁ%“{?lﬁgf atted soy fl akes, defatted soyH?ET76{ﬁ2?04”009366
defatted. so) fIaFk.1 s, refatted soy flour, refatted soy
fl gg?nt%ﬁa%lrsé?ﬁ’%' Ee %‘ﬂf‘ﬁeate and ni xtures thereof

47. The process of claim43, wherein said heat

treating CONRat #&%ing @ﬁé"sbﬁﬁib%ﬁbaﬁic%ﬁ%@aﬂd ber

particulate to a tenperature in a range of about 50C

to about 17héméRhizAl |8RAStsofa SEBENsurticAfitc THe YRIPCES Soya
of claim47, wherein said heat treating conprises

heglher pgtiddtel soya fiber particulate to a tenperature

in a range of about 65C to about 155C for at |east 4
seconds. 49. 44hefheppsessoflai®l 8] Whédin stideleRilled 38yis velbcted
grinding yields soya fiber particulate of a nedi an
parfifoncthe gdpeconkistihgl @l boybbaid] fullFatdorivng fhld faBoy flakes,
20 mcrons. 50. The process of claim43, wherein said
we tpagtinlly defiugedysoe fidar, patially Hefhesd sogrflakesy efhtedwoe foum) datitted
| east about 40% of the particles of said soya fiber

parmby c tihlatse rdfated ssop affdur,c tefatted zey | fiekas, rsapgeotein adnoetrate and
0.01 mcrons to about 25 mcrons. 51. The process of

cl anirtubd thodrdr ei n said wet grinding yields soya fiber
particul ate wherein at |east about 30% of the

particles df. sdilet mogeas Of blam 43amthercin saic herd dreating comprises
particle size in a range of about 0.01 mcrons to

afheating 56idrsbya s particEatedo iatternperdare\Da20Ge/(iab3 1 $0°C to about
PCT/ US2004/ 009366 52. The process of claimb51,
WHEPEl for gdgast Apetongds.i ndi ng yi el ds soya fi ber

particul ate wherein at |east about 20% of the )
particles df salhe posess pf slim 4gamtieren spic heph dreating comprises
particle size in a range of about 0,01 microns to

abenting sad soyer e particulate to a temperature in a range of about 65°C to about

155°C for at least 4 seconds.

49.  The process of claim 43, wherein said wet grinding yields soya
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 wet grinding yields soya
fiber particulate wherein at least about 40% of the particles of said soya fiber
particulate has a particle size in a range of about .01 microns to about 25 microns.

51. The process of claim 50, whercin said wet grinding yields soya
fiber particulate wherein at least about 30% of the particles 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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53. The process of claim52, wherein said wet grinding
yields soya fiber particulate wherein at |east about
10% of the particles of said soya fiber particulate
has a particle size in a range of about 0.01 mcrons

t o WBeW# B3I crons. 54. The process of claim43, PCT/US2004/009366 -
wherein said wet grinding is perforned by a bead m ||
or a ball m4,l. r e S L aj.n f. Uy

conpri si ng d"lghyﬁgtqrng sgq'“g%sa?g; |eg€%a?apg‘%%%fgﬁ&ds soya
56. fibth SalibA%E Seh@Ein e A F 3 gﬂ&[’ | 9

spray- g)r ying said msoyg&} i%bﬁg%t %{g%m%lf te.deé%}gsﬂ]de soya fiber
S OYartichiRhaPRPdrli GHALIR a TR oPYbobi B0 IRDRARS B dBbutd0¥niBbons,
claims 43-56." 58. A product conprising the soya fiber
particul at esnf citigivdeds of MY §1, AR sdld Rt Elindifs yields soya
sel ected fromthe group consisting of (a) beverage;

( bibel rpartidiiite hdreil Atk lepstoghisnt ;10¢0 bf The phiditled ofi dakd soya fiber
product; (e) tofu; (f) mso; (g) topping; (h)

I nfastiviulafednsla par(ich sidemsatilige of bdis 0101 wii@omsio about 5 microns.
W)2004/ 091314 PCT/ 7JS2004/ 009366 (j) snack; (k) flour
product ; 54.  The process of claim 43, wherein said wet grinding is

performed by a bead mill or a ball mill.
55. The process of claim 43, further comprising dehydrating said
soya fiber particulate.
56.  The process of claim 55, further comprising spray-drying said
soya fiber particulate.
57. The soya fiber particulate made by the process of any of
claims 43-56.
58. A product comprising the soya fiber particulate of claim 57,
- wherein said product is selected from the group consisting of:
(a)  beverage;
(b)  dry mix;
(cy  milk product;
(d) simulated milk product;

(e) tofu
()  miso;
(g)  topping;

(h) infant food:

(i)  dessert;
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"product of clai mi83, SW@W%@'P%D&?PW

(1) meat food product; (m sinulated neat food
product; and (n) pet food product 59. A product
conprising the soya fiber particulate of claimb57,
wherein said product is soymlk. 60. A product

co | S he soya fiber particulate of clai 7,
Me@éiloﬁdfoggji% product is a sinmulated mlk pr odﬂ%?rmszoozuoor)see

conmbined with a m |k product. 61. A product conprising
the soya fiber pédti cokdte of claim57, wherein said
product is a simulated neat food product conbined wth
a neat food proéct flogpproduse product of cl ai m 58,
wherein said product remains stable for at |least 6
nonths. 63. The [ odieet f8pd Bipdickh 62, wherein said
product remains stable for at ast 7 n?ut hs. 64. The
FEt remai ns

stable for at |least 8 ths. 65. The product of

clai m 64, wher ei E“%saipat %?‘38&9@?"% emai ns stable for at

| east 9 nontfs. ,6 e.pr ct, of claim®6 wher.ei n
sai d pr oductSB'r eﬁ‘a Wchgtcg%ngﬁg tg}e Y al%grsp ar‘f%r??ﬁisa.lm 37,

67whlr'3§1s£’iﬁg‘£ﬂdﬁ&isosfo?/&hl€i m 66, wherein said product
remal ns stable fof at |least 11 nonths. -Substitute

38- i WO %@.044A0groauc% chthphSdld h’é%%%%@??ﬁﬁcmﬁé of tim 57,
product of claim®7, wherein said product remains
St @Bdr6in said product is a simulated milk product combined with a milk product.

- 61, A product comprising the soya fiber particulate of claim 57,
wherein said product is a simulated meat food product combined with a meat food
product.

62.  The product of claim 58,wherein said product remains
stable for at least 6 months.

63.  The product of claim 62, wherein said product remains stable
for at least 7 mouths.

64.  The product of claim 63, wherein said product remains stable
for at least 8 months.

65. - The product of claim 64, wherein said product remains stable
for at least 9 months.

66.  The product of claim 65, wherein said product remains stable
for at least 10 months.

67.  The product of claim 66, wherein said product remains stable

for at least 11 months.
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for at least | year. 69. The product of claimb58,
wherein said product has a sedinentation of |ess than
about 5% by vol une when centrifuged at a centri fugal
force of at least 50 tinmes the force due to the

earwb2msgnavity for 5 mnutes. 70. The product of pcrus2004/009366

claim 69, wherein said product has a sedinentation of

| ess than abgqut.4% by, vol n centrifuge

cent i fugal ¥ ofte ucfeor, SBiut BEGH iS4 HESRG! e erabl
ftrze% tlg s gravity for 5 mnutes. 71. The product

e H"ﬁ'}é' Wherein said product has a sedinentation

of | ess t hangabeyt %1691&? ¥P|&{{§%§§enwﬁ tflf ger%d&ﬁ fas a

centrifugal “force eas ti NES T ce due

to séﬁeﬁﬁ@%%f\?ﬁﬁ rtﬁéﬂ !al%mf 9,6 gbﬂ{ﬁ%%hen7c%n E%gd R dcléﬁﬁlﬁlgal

erein sald pro has a atl on

of hESSe ot iags@ s@%@svthé/fawaﬁe W’lﬁé‘eaﬁg%faneft)g@f mfuted

centrifugal force of at | east orce due

to the earthys gh@Vhbdluck Obf Xidli WoeSwhefdn I:l}& Plo@éldChas a

of claim 72, wherein said product has a sedinentation
Of sedRgdhtatibiR Bf 3RS Whan 1Koty 4%0bH FBIuMB Bfhes Eddhififgb® @ a den@ifugal
centrifugal force of at |least 50 tines the force due
t ofckdeerealedshtigésand fobte 0 toIhd Bttt Rvity for 5 hivxtddl oduct
of claim 73, wherein said product has a sedinentation
of -about 0%lby bt yieishelf d4nit 70f whedinakaid product has a
centrifugal force of at |east 50 tines the force due
t sedithentagian bfiless thamwbduy 3%0by Solninn wthes cenfitfugetihe aprentlifighl
of claim58, wherein said dehulled soya is sel ected

f foven aflatlegnt Hmesths fosdeidng toathe vanibls gravivy foe Amsnutésoi | f at
soy flour, full fat soy flakes, partially defatted
soy flour, art iTaeprpdaapielsiond lodherémsdidrodaahasat ed soy
flour, defatted soy flakes, refatted soy flour,

r eqdimensation of/logs| s bsepjurpg whes ogntriigedataicentafigal force of at
m xtures thereof. Substitute 39 WO 2004/09 1 3 14
plepst 38mma fsdorggdue to the earth's gravity for $ minutes.

73.  The product of claim 72, wherein said product has a

sedimenfation 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.

74.  The product of claim 73, 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.

75.  The product of claim 58, wherein said dehulled soya is selected
from the group consisting of whole soybeans, foil 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.
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-76. A grain fiber particulate conprising fernented

grain particles produced froma grain and having a

particle size in a range of about 0.01 microns to

about 100 m crons, wherein at |east about 50% to about
100%mafosoheraf ermented grain particles of said grai PCT/US2004/009366
fiber particulate have a size in a range of about 0.01

fi ber  par ti cf gytepggg{" R PRSI PR B é%“%ﬂe%@%?aarﬁdes

A ERL R F 3 TR BE BRED BF b PR PERBAT Y ffooms
| 1 E3E9b Wi &@1?1 i LARIB U i

egralnf er particulate o

S agﬂnﬁfeé‘ bﬁaﬁd\‘;\g?ﬁqib%%&ﬁcuﬁa%@ vk Q%ng ﬁr?mgangé’ BRARL 6‘81 FH‘] rons to

sun ric cano rapesee

an (11'0!)1}{ RisMicbBs add'@hSEA! Qidf érgﬁ rﬁb@@ﬁaﬁ-ﬂ;eﬁlﬁ't@l’ia@ b@én Héa? 'tr&lted said

6, wherein said grain is selected fromthe group

dis$ fib&arfcutbidl Iha\f]ﬁé ofth&loRfons tHeldin fdh 1k dakr b # Water based

fuI tat grain flakes, partially defatted grain

f | Qiaeid lmrotvb@inwlnﬂafemm,gae@g &0 shidfgkaak@iser paehdded.ed grain
flour, defatted grain flakes, refatted grain flour,

refatted gr a7n fihakesin e ipBripulatt If ntlaiGoTs; ffidieih &alar@am is

m xtures thereof 79. The grain fiber particul ate of

cl adlented6 fromhihe efroups abidisgh@liofi flaxpetinflopar, tricey lcatods, @, awheat,

medi an particle size in a range of about 10 microns to

aboaptse2d) anddupinons. 80. The grain fiber particul ate of

claim76, wherein said grain fiber particulate

remai ns stalife fltwe goinlféms padicwtatntdisclai®] 76, Thigergn shid grain is

fiber particulate of claim380, wherein said grain

f i bdgctedfenm theigrerpecansistirignsf foll &1 geaitiso fullofat praimsflour, Kol 4t grain

82. The grain fiber particulate of claim76, wherein

s aflekegyr pervially; drfatied perpini Benrapatiflysdefatted derpianfiakes. ofefased grain

| ess than about 5% by vol unme when centrifuged at a i
ceflow flefgitad W@ncféal@% rgfattecs gepin Goury pofetted ¢ giein ilpkese gy protein

to the earth's gravity for 5 mnutes.
concentrate and mixtitres theréof

79, The grain fiber particulate of claim 76, wherein said grain fiber
particulate has a median particle size in a range of about 10 microns to about 20
NICTOnS.

80.  The grain fiber particulate of claim 76, wherein said grain fiber
particulate remains stable for at least 6 months,

81.  The grain fiber particulate of claim 80, whereinsaid grain fiber
particulate remains stable for at least 1 year.

82.  The grain fiber particulate of claim 76, wherein said grain fiber
particulate 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.
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The grain fiber particulate of claim82, wherein said-

grain fiber particulate has a sedi nentation of about

0% by vol une when centrifuged at a centrifugal force

of wRf200B8sls 50 times the force due to the earth's .. s2004/009366
gravity for 5 mnutes. 84. A product conprising the

grain fiber particulate of claim76, wherein said

product is ﬁl edhegray Bher priECHte obcleion®l, siewiy seid: ergia fiber

bever age (b) dry m x; 0f(c) m | k product

S TEHCRRE ot § leerRitin: of peopt (84 by rcd}"ﬂwfhgn%cgymﬁaged at a

B gtk 5 h S b i e o e S

ﬁ%??d“w%MWQMd%%%MW%
o O S0P C0BH LI B0l BT | OLer 11 ce.

cano rapes
product of cl al(gg 84, ‘ygfh%EEI n sai d gr a| n Is selected
from the groupconsrs n’g of full fat grains, full

fat grain flour full_y . grain flakes, partlally
defatted grain‘?%our partially def at t ed grain fl akes,

defatted grain () ouryigeidatd ed grain
(d)  simulated milk product;

{e) tofuy
(H)  miso;
(g)  topping;
(h) infant food;
1) dessert;
1)) snack;
(k) flour product;
I)  meat food product;
(m) simulated meat food product; and
(n) pet food product
85.  The product of claim 84, wherein said grain is selected from
the group consisting of flax, sunflower, rice, canola, corn, wheat, rapeseed, and lupin.
86.  The product of claim 84, 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
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-Substitute 41 WO 2004/091314 PCT/ US2004/ 009366

flakes, refatted grain flour, refatted grain fl akes,

grain protein concentrate and m xtures thereof 87. The

product of claim 84, wherein said product remains

sta at |l east 6 nonths. 88. The product of

cl a?llr%%goé}jo%\ﬁer ein said product renmains stable for ?zgtmj52004/009366

| east 1 year. 89. The product of claim84, wherein

sai Hekey, srferted grpirs e, refadidresain Sekesreraif plogeisconpraivate pestit

5% by vol ume when centrifuged at a centrifugal force

of Bixtywepthereefy times the force due to the earth's

gravity for m putes. 90. The product of, claim 89,

wherei n sai dg%pr o0 PrOFuES b claw By B Bpdich Brapaingoable

by .vol.u when centrifuged at a centrifugal force of

at forIang%Fég’ﬁnﬁ'nes the force due to the earth's

gravity for m Ryt es. .pracess _for.preparing.th

grain fiber %art?féeuﬁlg’fi%&go? "@Pﬁi% 76 M Er gﬁogucgéffngam Stable

Pr eges as???@a!i.i ses: wet grinding grain seeds to yield a

grain fibef particulate having a particle size in a

range of abggl OyRl /R&EEONT CRIRLH! whlinMGiHOBRduct has a

wherein at |east about 50%to about 100% of the

pakddihdr@ioR fof 9&sk dhalr #olt 5408y vERfk| whthadBrikasd &t aSdeifugal

in a range of about 0.01 to about 35 mcrons, said

gr oree dfiablesist PatnbLtit Rk diaw th@ear®R@favRP FdriSafisuttder ei n

such that water or a water based liquid is allowed

into intradél | ulThkr mephceofotlad@i 89,9makrinf iskidr product has a

particul ate; fernenting said fiber particul ate; heat

t r ealimengatiom ol abuaiOfe by yelmp awlich cehtafuged anal centrifugal force of at

honogeni zi ng1 said grain fiber particulate to yield a
cperee dusu¢ dieearth's gravity for 5 minutes.

91. A process for preparing the grain fiber particulate of claim 76,
wherein said process comprises:
wet grinding grain seeds to vield 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 the particles of said grain fiber particulate has a
“size in a range of about 0.01 to about 35 microns, said grain fiber particulate having
open portions therein such that water or a water based liquid is allowed into
intracellular spaces of said grain fiber particulate;
fermenting said fiber particulate;
heat treating said grain fiber particulate; and
homogenizing said grain fiber particulate to yield a grain fiber
particulate.
92. The process of claim 91, wherein said grain is selected front the

group consisting of flax, sunflower, rice, canola, com, wheat, rapeseed, and lupin.
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92. The process of claim91, wherein said grainis

sel ected front the group consisting of flax,
sunflower, rice, canola, corn, wheat, rapeseed, and

| upin. Substitute 42 WO 2004/ 091314 PCT/ US2004/ 009366

93. whheupdiggess of claim9l, wherein said grain is ;.;us2004009366
sel ected fromthe group consisting of full fat grains,

full fat grain flour, full fat ?rain flakes, partially
defatted grdfn flksuprocesnpef iclain P1dehereinesdidggrainnis fselagteds from
defatted grain fl{?ﬁtfa defatted grain flakes, refatted
ar the grqup psisting o f GBS dolk fah grain floyr, £plhfap grgindajies, partially
concenttat.e and mxtures thereaf. 94. The grain fiber .
a1 18 i B G as G defped Bainghog it grain
91 roduct c risin e grain fiber

pa?l?lléacs:’u ?eg%ﬁeeﬁ‘ogr g glgurﬁ g2 edv\,ﬁré"f’“giﬂtﬁp?ai%aa“b PEYEiR ¢ cqngentiate and
se £ the group consisting of (a) beverage;

(b ry mx; (c) mlk product; (d) sinulated mlk

Pood < (1) ahssom erif) it pificuldinalio B LtOoroled of MY
rreda]tajn{sgq)@3_pr oduct; (m simulated neat food product;
an

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;
() milk product;
(d) simulated milk product;
(o) tofu
() miso;
® topping;
(h) infant food;
(1) dessert;
() snack;
(k} flour product;
(1) .meat food product;
(m) simulated meat food product; and
(n} pet food product
96.  The product of claim 95, whereia said grain is selected from

fee group consisting of flax, sunflower, rice, canola, com, wheat, rapeseed, and lupin.
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(n) pet food product 96. The product of claim 95,
whereia said grain is selected from fee group
consi sting of flax, sunflower, rice, canola, corn,

wh r seed, and lupin. -Substitute 43 WO .
208‘%} %?5‘@%34 PCT/ US2004/ 009366 97. The product of FPCT/US2004/009366
claim95, wherein said grain is selected, fromthe

group consi 9%.i ngTif pro@ld: of @lairg 98] Ahereih Qdald iglalbdied, from
flour, full fat grain flakes, partially efatted

gr the prdup @osisting of fulll thtyereled, &l @dggihalonr, fhibke graind®kad, badally
grain flour, defatted grain flakes, refatted grain

f | defatted rpedim flowd paytiaiyniefitiod gmin flales,nlefatted giaim flour, defatted grain
concentrate and mxtures thereof. 98. The product of

c| Bikes, 9B fatiedh egrain nflomi defgteddgmin flekenj grirs tpaditie cdnoentrate and
| east 6 nonths. 99. The product of claim98, wherein
sainiktyreliereel remai ns stable for at |east 1 year. 100.
The product of claim 95, wherein said product has a

sedi nent ati 8% of Theckraduch o claive 90, wherpin said| preduchrepains stable
~centrifuged at a centrifugal force of at |east 50

t i foBatleaskd meRtEs due to the earth's gravity for 5

m nutes. 101. The product of claim 100, wherein said
product has®a dBelirmsiHetael dpimoP8.anlesein Gail irodust gamains stable
mggn centrifuged at a centrifugal force of at |east

503t [ea Lyf force due to the earth's gravity for 5

m nut es. -Sﬂﬁft&ﬁute 43a

e 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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