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COVPOSI TI ONS AND METHODS.OF PREP | | i

of Inventi on.1 3’h§¢P| g?nti on
rel ates generally to'soy drink conpoglflQns, and nore partictl Iyz)n 0 soy
m | ks and We9EMades and rel ated net hods of preparation. THE/VSMRHT2 ve
conpositions retain the natural conponents and health and nutritional
benefits of sg@Y MELKCOMPOSEHONSAND METHODS OF PREPARKTTON N | K.
Background of Tnvention. SinmulTated m products utiTTzIng vegetabl e
mat eri al s have been known for many years. The nbst conmon veget abl e

mat eri al.used..t o prepare sinmulated ml|k products is a soybean. Two of the
nost corﬁ#gﬁ—_-ggimg% m |k products made from soybeans are soy mlk and
tofu. Soy m Iid mvantiéd pdiategggl%ﬁsuﬂol s??}’cﬁﬁﬂc%ﬂﬁﬂs?ﬁbxﬂaﬁﬁ)ﬁ%& found to be

nutritionally conparable to in nost respects. Because . ' soy
m | k dogmrnatlady to apy nitkstand bexendgesandwelatéb inethoss of prépardtionarThedeal

bstitute f ws.mlk. JIndividuals wh l.act -{ntol t d
oot ri cHBHenYS coR R Bions Retaiih nafu R hmbasls end et sndRiRiopal: oauct
Si 1 ar el df sy BeastERd kit Bl iy pflc 1 onal 1y, soy mi 1Kk s

much | ess expensive and is a nore readily ava | e protein source for
i ndi vi duBdckgroundenfdhwegrition. nat i ons. For these reasons, it is inportant to

sol ve proble rtainin 0 _pragduction d stor. of, soy, m | k

Unf or t unat el ;ﬁmg‘ﬁ”ée‘g@i‘éﬁ?&‘#‘ég Heﬁgmgfveagﬁﬁﬁgngteﬁlgﬁmee bestdmowmfog | ess t han
opti mal i 1| L4 I : i Jﬁ&ﬁmg. Al stinct,
and unap'ggﬁl?l%%g;' :‘F{‘g\&}%ﬁi %IJ f Fepe%gﬁg%dﬁxgmglﬁngrﬂ‘éﬁﬁ in tex1!a3€t§amf'%at gi ves

t he soy prothictaisposoybeand Twpl afdtbentost coumioh sshulatetihmilk poyductsunadefbm s a

[t of [ | ul i ) t,ei Land bohydr at tit f th
oy bean.soyERs A s miteradoliy SRR 1hy WATEReR! o wybrams HUCRNES o5 okar a.
Addi t i onglehYoudd'® BPRRALBAAR SSmpRYbIEIS CoWBNHAR M ﬂ{ogﬁeb,ryecﬁ afedanedal

met hods is quite unlike mIK in both color and degree of opacity. Dairy
mlk's agoyanilkdoes mot cantairs laetose and fhas no cholesterol sif by acikdeslsubstitutesfoe
replication wi.th the.yvegetable food material s arti.al Ly, because of the
hi gh di s¥hSEY ilpalvéﬁluaﬂ% Vo 2y faagosmro Cmt&PQBBr{ﬁ%{BFﬁeﬁt‘%P@M@gB Bl e
solids i “y{;hle L B GHAKR a D ahi. ) A L LA artially
di ssol ve&lgn tagglpti a {lgégchspena%gidifé’i‘%ﬁ%&é{%ﬁﬂ%@%ﬂ%ﬁ@%ﬁ%@fs%@g?t rsoonéma
tiny noneféactd. i Addigianaliy; Isog miHnid much lesd ¢xpebsivaanéd isd mobereatlily pedilable of f
brown, or off green color,of the vegetable based.liquid. To.conbat sone of
Lhese. pr ISR EOUEE s BAAnRS 1 dryBloping RatonsaF Py st Easdns fdiEmpertant
extract i faGofvePr Bleﬁtéttfeﬁ-ﬂla_iﬂiﬁgtcf produsEODARN SRy Of BEE ilkpr oved upon. The
0 e

most common net hod imnate the adverse characteristics of sinulated
m | k - pr oductldnfostunatelys the/presens methods afunaking see milkeresidt inonless hapss. The

k rally. i ses. i mat el v 35%0f _t ! bean. B
Fermovi ngone giry ATk sEtnBP CCRC oyl s ik B R e N T onal
!val ue of yddpRefPRANOr différeRes aMI £ diffdiendeaiinesghreahat %‘llﬁcﬁhérséy ik £p6t ed a

consi derabl'e demand for waste depositories which w col | ect okara refuse.
Because #nd unpl¢asantinmpticfssl.” pFherpasr maughfeel is arresuitief ceblbosicag t he okara from

t he soybean.extract and to discard.the okara, this qethod has numerous

i sady 2 RlpRcebRE pnd it eyhad Bhftihefts 8f Bdioy hiHiS, T omtielefBages o
soy m | Kkddgwif By Ritst SRilledif thedat by okdrh K AdditRnalli! @8 appeararceJthoy Milk 0
Drachenberg et” al . discloses a nethod of nmmaking soy mlk that attenpts to

utili ze manufaptored by raditionalunatbiods is quitestnlike milk in koth eelos and degrge pf r st

m crowave heat [{ he sqybeans and t hen use.e nes.and a.colloid mlIl to
provi de PEWs ﬂjsaﬂlaﬁeﬁxéPRP‘F“&P“‘F&S&?".SE}“}??‘P\%VW? ?e?&?"ﬁ’é%c? KRBT o st t hree
di sti nct rehlisAfbroRitR URSvegetdbld foddhateBIshpAttih Ry bbdaRSe bhthe@peans to be
heated by a m crowave apparatus to degrade the enzymes found in whole
soybeansdispasamlity afimidk selidsoahdilion dispersainlity an@gmglﬂsohds:m wpten, and | i quefy
t hose constituents,.of soybeang k as gkara,. It is .well known that

ooy es AP SItDifRersPIY ne the by madoty tissohun B s Sspepd
solution conditions can alter and adversely affect the efficiency of those
enzynes. Because enzynmes are so sensitive, this nethod is not reliable to
produce a consistent soy m |k product. Llastly, the nmethod as j

this patent requires a colloid mll to praovide a consistent smmgmﬁmwm\(
product. Colloid mlls are typically slow, work only at |low v 0
not consistently provide particles of desired size, the later of WeH®h is
inportant for providing a nouthfeel simlar to dairy mlk. Yet, in view of
rising dairy costs, and of food shortages in parts of the world, a definite

need has existed for a |lowcost, highly-nutritious product that could be
substituted freely for dairy mlk. This needs to be acconplished w thout
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1 3 SE' ?.002 wo om~s~w PCTNSOQO' 26972 slowy condition people,to a
conpletely new taste and. beverage appearance. Additionally, thl g %@u[’fm be
acconpl i shed by retai'ning the nutritional value of the whole soybean an

el i mi nati sgp dinasdaast e by- product created by renovi ng t he poirarsaoieomen t he soy
mlk extract. Summary of the Invention. There are a consi derabl e nunber of

probl e 4 Cl h &S ' ] i onrasi tio { the
br i or - aPPy Aafeting pBREIG pF Bl Beodtsh dr B oftyellobs CRAROILOR o8, (or
t ast ef upyeefi @blotlof kHtOvegeiable Bisedtighidand nmet hod of preparation, in order to
better utilize the health and nutritional benefits associated with soy

f oodst uffs. Fecombatspme of thesesprablemsrassqeiated avith deplisating dairy millat i on t o

id i | it ith.th t hf eel dai il k.
Aot her TS statng ik s Bithisrirort SpgPeaRs PRtk DecrCimpRv ek b  on
made fr gpsEsthfon WEtRGd o litainded e aﬂkﬁ%@cﬂ&h&eﬁsﬁ&%frsixﬁﬁiateﬂ mikar to dairy—

mlk. It is an objective of this invention to acco I sh these results by
use of pmmduots istetemnys the dkaracuping she extrattion iprecsessis &hie bkamatgenerallii | | ed i n

t he dai . si mul at.ed. ni i ndust ry. ~Anot h i ective.of thi
vent | Bimpses b Ra S ardhe Bhol st By enOTIedBh Skt i 1avi ng
the conpegiddl éﬂiécﬁk]élpckaeﬁionwbm dTithe'hhrRioRMRA3E 6f aGoybédn. FuFtietbRE!

simlar to dai not her objective of the present inventionis to

provi dethe qcrmw;gsf the uoicgnadpauc'reagpcba cansidezable dgmand forwasse dopositorips i si ng:
or o1 i S e B BEREE, B 34 B ol ooyl o0 O
sai d pagdhéhgiife sltrdfrofMieby Bt dxta8ind 10 AISCAY B dlard!itHisGRARLE hENCY;

addi ng at | eaSt one degradati Ve enzyme to said mxture; ‘and treating said
| i qui d aumgrquselisadvantggesat er t han about 2000 psi. Anot her objective of this

I nvention is,to0 provide rocess,. of prepaf.i SO | k aposi tion that
el mi nat es oRE NYe beon RUARERES Sipmat fR et afeB®of LovipiRI Ve Wi
provi de cgmpaisdii with \taird) niiBe" 0. Paichit Wo3 $,932/890tb Diatkenlbiig éttdlonal val ue
while elimnating an equal volune of environnmental waste. It is a further

obj ect i disclgses amsthadefmaking soy pritk/thatattempts to ptilizeatheywhalepoyheansoy i | k

o s ox Uil IiEmeBRa; faf ned Ak B AR mfBldped et M sol Sl g R RETT 41 101 1)
it is aRnsRhé dndod cdlitid AiRge gfo\&ide/@ Bohgistency it eedaipy milks TRy, mi | k and/ or

beverage conpositions) thereby overcom ng various deficiencies and '
shortcomaﬁ@g’ hds atileaspiren digtindt disadvantpges. tHiestethismpthed gequiresdhe t will be

et ol TRl b bl 08 P BB BTGRP Lo

can | eadvHole s®ehuty. Sekbhid! thi¥xhethbd weilizest@tp ed@ymes to act upon and liquefy
those constituents of soybeans known as okara. It is well known that enzymes are
extremely fragile and any heat fluctuations or improper solution conditions can alter
and adversely affect the efficiency of those enzymes. Because enzymes are so
sensitive, this method is not reliable to produce a consistent soy milk product. Lastly,
the method as described by this patent requires a colloid mill to provide a consistent
simulated milk product. Colloid mills are typically slow, work only at low volumes
and do not consistently provide particles of desired size, the later of which is
important for providing a mouthfeel similar to dairy milk.

Yet, in view of rising dairy costs, and of food shortages in parts of the world, a

definite need has existed for a low-cost, highly-nutritious product that could be
substituted freely for dairy milk. This needs to be accomplished without having to

2



i 8 SEA 2002 WO A n46A4 rcrrtlsoon69n objective may not apply equally, in
+all instances, to every aspect of the present invention. As L52|$EPI nglze and
other objects can be'viewed in the alternative with respect {o any one
aspect of widwippgsent invention. Qcher objects, featurespchRisgsidshn and
advant ages of the present invention will be apparent in this summary and
descri ptions of,.preferred enbodi nents, and wi,ll be readily apparent to

t hose Sgpwp%aoqqg?mge%? 9%%9_???91@3?}8 “I?Wot\ﬂfnt&?&g b&ﬁﬁfa&ﬁ@?"éﬁ?@' in the area of
soy food JHRIOAANY, Qs shBfld B z{dcbh-fgﬁsh rétkinfifd the nhiftioaf YaluboRld t S and

advantages wi | |"'be apparent from the dbove as taken in conjunction with the
acco rrpawghbbgﬁoe’hmre&,llmaangﬂw waste byepsodudt icecated by ramadng thebekara awn
therefr&r‘pmr%g sgggrhgﬂég%qgresent invention is a process for preparing a soy

bever ag include (1) providing a dry ground soybean

parti cukaimehar( éf HeYaQER[AL i Ng ei ther an organic or inorganic acid or an
acid salt ereor, addi ng water in an anount sufficient to provide a

| i qui d consi Theraaye a aombidethble maattien of prublérms andideficienqieeassociatedrveigti er t han

about 2,000.psi. In, preferred,enbodi pents,. the organic_acid salt can be an
alkal i S milksompositons of fhe prigraart and ag payvionslyre MCGoTRETEIBRL of oitric

aci d angém, ' i %,&%%ﬁ&v alized if
t he soybéeagnésifhg@tl?%g fﬁgggsltez’fiﬁ?zsﬁg oun toﬁgﬁ%ﬁ%ﬁgﬁ#\;{:pg%ﬁgt@ﬁ, bet ween
| ess t hamomibotat better miilizothe Healthland nuditibnal bermefits afRecjated with sopr essur es
her et of gr e, unused an ot,contenplated hy the.prior  art can. pe used to
treat t?ﬂé’dﬁ@gm ﬁ%&r‘ﬁpaéﬁ Kis PE&H%%QP&HPWEEQ%“EHWM 59¥si can be
used, sgti L af pressures somewhat | ower.

- In part?%ltﬁéﬁdtggﬁeé’g{ﬁeﬁun?ﬁ%?ﬁéifwgggﬂ%ég?\%\gﬁg%‘%t 7,000 psi and about 12,000
psi are prefAnothdr objectivegdf thisineértioneld te phoddere soy milkscompagétiaronpdsi t i ons

with goqd taste and snpot h nout hfee|l_ can be_obtaiped ysjng such _pressures

in conj %HEEW plesoy eaﬁ‘ér"?é‘E@n‘F‘&t"i‘*‘EﬁWﬁhﬁrﬁﬂm s togﬂwmi)oltﬂﬁ%‘?ons. The

soybean ;pREEd : : ' | ' f .a variety of

oy sour TREAl Bt Y ik A ERBEomp P PP ReaBRPbY Sofbf CortfitmmBidhey 00

| i m t at andinewpensévesadditbensnsed biylthdsatskilled inhé dairy gr similated mlitk prodbetan

powder, . def atted soybean powder, whol e soybean fl akes, defatted soybean

fl akes, “Wi‘é%- say flow, dehulled soybean flour, defatted soy flour -- any

one of whi chauB# i Jd ; ; | ARG ; q{%% y

roasted. As nent Fgﬁbejgagtéoég@n{]%m@?‘, ‘Sgga)g?ﬁgé gt‘)‘l‘ e cogfimgg‘\ﬂ%ngs caﬁkbe

r eal i zedompostiomhaengnbe cdrepleteniittitionalsphsecofovhale soybeansiand witldaess 4 1 3

5~; ~ 2002@% Ol|1|'2' 644 CgéCTI USDOI 26972 okara. Accordingly, the full benefit
At YRUARIP ¢y B

of this™ ized by utilizing "whole" soybeans -- all or
subst anti al | yalHer@bickd; i ; f I FF%&Q of the
soybean mat erpi‘ al _rf&fqretgg\ger(@“l'tgég}ég?ﬁtﬁﬁ%b?}tlﬁﬁﬁtglprg@%/iggﬁb%ﬁg? feb? a g%?oyed.

Whi | e s@pYpaverngel saicemgthed semprising:rpraviding rrdiv geod spehesnactionlales utili zed,
results; - [ ki I ' i .many

b mi s etiesebng LB 348 3R oS V) < e e ™ or oms.
However ,miKingwvaderavitiosaidhparieylaiedn eaamseintisyticient éoprvidediguidisansistene; cr ons t o
provi de ; j : ! { ditdistat i on, such
mat er i alagjainﬁcsiqﬁ%gﬁg@ %ﬁ%@ét@g%ﬂ?&ﬁﬁfsﬁ% o?“edg'?@a%r?%{gntg%%;g Iﬁuliocﬂért,@gr ound as
descr i bdessusegieates thasratiogt 2 sket hods, processes and/or conpositions of

the present inventi i . . i L' he use of
an a6t d_ and GPHer RO o s HiEnlbh, i GlidsARaAS of prér iady 1
i ncl ude rhitedompasition HgR Rliminited oicurg avaiste fasrndhe s@y milkrexadtaotse This t oget her

with a suitable corresponding salt. Likew Sei)k nd as nentioned g]bove in
conj unctabiectivewillprevide asay anblowitheapproximatedy: 39 pPSraept more BRMIHOBY 4| one to

achi eve ¢ arable results. | [ r | sodiumcitrate,
pot assi U ‘bnﬁlp‘fvf“i? Sﬁ‘é‘mi‘f}ﬁ af}c?ﬂﬂgln‘g%lﬁlfc‘)lns()f%ﬂ @%ﬁ%‘ﬁ@%an be used either
al one or in qp@h MRhEOGhjsbtive of this iavettioh tolpriseide aautatomnllepmplete soy

enbodi nent, citric acid can be used al one., AIternat“xel , _I.n accordance
with t himilk sompositon thatisests ndtstign of dairy milk yet ieHs. Sﬁé‘PSrtaSﬁ%f’Vgasi c aci ds
can be used. separ, l.yents, the present invention can include use
of foodqﬁ‘l8%€$“ﬁ$§§ﬁﬁ%%ﬁggggghp§e correspondi ng salts and/ or conbi nations
t hereof. For exanple, various phosph3te and/or bicarbonate salts can be
used satisfactorily. However, the resulting conmpositions prepared with such
i norgani c acids and/or salts are markedly inproved when used in conjunction
with the present process paraneters, especially under the high pressure
conditions described el sewhere herein. Wthout restriction to any one
theory or node of operation, it can be thought that these conponents
provi de sonething of a buffer function under aqueous conditions.

M - N o e . o o S 1




1 3 SEP 2002 wo oir~s~t pcTrttsoon69~i qualities observed with a citrate
~.cofrponent over, for instance, a phosphate conponent. Regardless, such
conponent s, when used-'as described, provide a soy base which can be used
wi t hout renoval of the indigenous or naturally occurring protebnsﬁgoﬂm
and/ or cellulosic material. The concentration of such acids) [ ;
and/ or buffer conponents can vary dependi ng upon the anount, identity
and/‘or di nensj 1oe SPRHO vitibhs sy |y
range from ab#&?m‘gﬁné ?Oltgﬁﬁ?]?ﬁjgb%%ﬂlg%sﬁﬁtwn%%t for rrmd;{l ons ts??hﬁﬂ!

i nvent i orand/om boverpgeepompositions, ghereby oumommg variaussieficiencies andout 0. 3 and

bout 0.5% Pref d f |
't 1 oducERORERIGS BF he TRt P ARG Ahese Sutinedrahve, Ll Deraiews sy one
theory orhsRAgiiRy iR && 1onb%r':ﬁox€%§§‘cﬁ€§f{h§?%v§nt§@’g‘%@fm% Gt um i on

adds body, con5|stenc an extrat Ing m or

pever age objattives, while. oﬂéadnmm ather sspectscah dead torcactainagther objestives. Bach
wel | -known to those skilled in the art nmade aware of this invention.

However and without limtation, both calciumsulfate and the correspondi ng
phosphate can be used with good effect. The method.or process of this
invention can be used to control the fat or oil content of the resulting
mlk or beverage conposition. As nentioned above, the various soy naterials
can be used either conpletely or partially defatted. Alternatively, the
fat/oil conponent of the resulting mlk or beverage conposition can be
augnent ed t hrough proper selection of a desired vegetable oil) vegetable
fat, animal fat and/or conbination thereof. As would be well-known to those

skilled in the art, any commercially-available oil, fat or conbination can
be used. Corn and canola oil are preferred for certain conpositions, while
dairy fats -- including without limtation creamor butter -- can be used

with certain other conpositions. A fat/oil conmponent can al so be provided
by bl ending the resulting conposition with an appropriate ani mal and/ or
cereal mlk. For exanple, nunmerous conpositions, such as those described
bel ow, can be blended with cow mlk, goat mlk and/or rice mlk. Even so,
the fat/oil content indigenous to a given soybean nmaterial can suffice,

wi thout resort to an additional source of fat or oil. 6 WO 011246Mt ~
SE~ ~ao~ PCTNS00/ 26972 Extraneous protein sources can be used to suppl enent
or otherwise fortify the inventive conpositions. As described in severa
exanpl es and as would be well known to those skilled in the art, soy protein
i sol ates can be incorporated with a ground soy material or as otherw se
suitabl e during preparation. Oher food grade proteins can be used as well,
and include casein, whey and other m |k protein concentrates. Recently
approved federal regul ations provide mnimmrequirenents to neet the
definition of a "heart healthy" soy m |k or beverage. Such conpositions
will have a mninmal protein concentration of 6.25 grans per 8 0z. serving,
are part of one present invention and can be prepared using the nethods
herein. For exanple, the heart healthy conpositions will also have a

maxi mum fat content of 1.2% The difficulty arises in that the fat/oil
conponent of whol e soybean totals about 1.8% Less soybean can be used, but
at the expense of nutritional value. The nethods of this invention enable
use of defatted soy materials, as well as extraneous protein sources, to
nmeet regulatory requirenents and still provide a product with desired taste
and texture characteristics. Various degradative enzynes can, optionally,
be used as needed dependi ng upon the particular soy material chosen. Such
enzynmes include, without Iimtation, pectinase, anylase, cellulase and

hem -cel | ul ase. Likew se, various proteolytic enzymes can al so be used,
either alone or in conmbination with other such materials. The
concentrations of any such enzynme will vary dependi ng upon the texture,
consi stency and/ or the degree of degradation desired, but can be determ ned
in a straightforward fashi on based on the anmount of soy material present.
Ceneral ly, the non-enzymatic nethods §f this invention utilize tenperatures
up to about 100 C, preferably between 90 and 95 C. Treatnent of the soy
conponent at such tenperature destroys the trypsin inhibitor responsible
for the characteristic beany taste of npbst soy products. However, the
degradati ve enzymatic activity descri bed above requires | ower process

t enperatures. Dependi ng upon the particular enzyne, tenperatures below 60 C
are satisfactory. A suitable increase in tenperature can then be used to
deactivate the enzynes) after obtaining the desired degree of degradation
and texture characterlstlcs 7 1 3 SEP 2D02 Wo om~w PCTIUSCCn6972 In
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A soy drink conposition in accordance with this invention, or any
conposition of the sort described herein, can be dehydrated fosat 2
reconstitution in water. This shelf stable enbodinent .is Iilglst ?23@ :
conpact a I shi pping costs. Traditional spray-dryi j nt can
be enpl oygg',oog)gﬁéin ot her nmethods and techni ques wel | kno&n&r{i’gwﬁ%@e
skilled in the art and designed to provide the sanme or simlar result. In

addi t i onobjectiveompyinatjapply canally, da all dnstances toreaeryeaspeetiafdhe presentay - dr yi ng

can be used effegtively, to SiSt. Ll re ion ticul ate di.pensi on and
Che | mpr BUERoR 5 sy sk B s aniberCEatie B B e iR R SR o0 s oy
base canrdifedtt6 iy 6fle aspckt bEtheipissefieisenti@fl herein, then spray-dried
Wi t hout pressure treatnent. Spray-drying further reduces the initial

particul at e dOthenobjectsy featires,hepefitstandiadvantages ofshe prasentinventionwidkbe i on
can then be haqnogeni zed under .t he. l.ower .pressuyes, of. th ryon art.

ot ur o PR AR DR sammATy 260 deRipront of Blefeed aRnSdimet, B8 B B! 1 ose
conposi tj j ; i I ol

oty boiFAly SpPECH RAnGICAMALin e 8f Hadfhd W kn BRI d SRACHGIERT e 1644
PCTI USOChe8 9f 50y Tonel fechhalagy andioutritioni (Such objestsy Featurgsychedefits antll ustrat e

vari ous a(i\pe ts anﬂ featuregﬁ.relt%tpi ﬁ to { e conpasi tions.and net hods of
this inv8 e ¥} IPca@_Qé{ﬁn g Vi AL TAKRR 1, frppdio ! ng and
unexpect gebanfiRinying a&wlegﬁaﬁ%@%stwaawﬂféw&gwwa_fatwme?e_tﬁ%. In

particul ar, the srmooth nout hfeel and taste characteristics achieved using
conponent s antf part, the pessentpnventionds 8 poodess fiwrspreparingosaychyeraged The t hought

el baeamestod sanBeiade {Lbioidne & oy Pl doy B Hariuiatg o) iporpatabeg - ¢
limted tandi agaﬁibw'iﬁsrgfxﬁe*abmadﬂ i SaliBefddf A3y ad&iRP WdtérdRSn Properties

or the like set Forth heré& n. Conparable utility and advantages can be
real i zedamsimgsufficieoti® proiisle anliquid donsigercy, and () treatimgdhé liguidat aenbodi ment s

o o Pl ks B2 BB b0 5 X RO sEBRORIBI BBt b,
it has begibé anatkalinattaPsNESE éih—icyacﬁl%% diRAitle! carthafethEsaUfFitRiRheidsi Ng a
mcro-grinding mll available fromBuehler, Ltd: of Uzwil, Swtzerl and.

Li kewi seand/ar cembination®f shell sajltsaFavorableaeoults caprberrgalized-f thermoybeasr essur e
honogeni zgrs_ can, be,used | mp. accordance W th.t resent ,invention; one such
hom)geni fégmf%mg(?&# Wguﬁ?&ﬁ Bg?ﬁgﬁ&t ﬂ@%&?ﬁﬂ%@?e@ﬁ% I'hgﬂ 2P si ons of

APV, of §lniichiiis 30 abde FRCAITSAS. SReghtdless) PRASRIRS hebSbR) wivded 86 fo¢ S used
in conjunction with the present invention are comercially available from

sour ces wehtemplatosh by dhe pewart kan beusddrtottreat thetresultingligwid, While presswres

i vt dull SRS S 23,080 PR o Vet SnREiory kSR arq wED bl X BsSERs o o1

such cormgemewhst RM@ri Mg padical Stréitmant preéshuidsciktiveertabivue VO00¢siiddsabiont
raccordance with_ those described herein. Exanmple 1 One hundred and twenty
grams of 12i000 rst axerRretrarad: |1a dighly pecfewod embodimsnts, heverpgeerBposiians 10 gr ans

of sodi u.Gi [ [ ' %0 m of hot
vt or it TG0 56t se BlUSaR RRHAEG ShAAS Mifntd GRAE Socll assu il 1L S
t enper at gosjunetioi witheshrtiailieelimfsion tes than abdiut €00 Aficronfiut es a chocol ate

flavoring ( 1 9% was mxed with the liquid., The resylting_m xture was
honogeni zed i 1 h8 spykeanmaterinlpfole present inpention eanhecottzined from wariefpht ai ned

appr oxi I hs) e 0 . Hiem: soy

bever ag(rang éf s%{‘ﬁ'i%gs 8’% @?@E&hﬁ%&(ﬁ &%ﬁg&ﬁ\%ﬁ pg?@?%%lgh%%@ﬁé%np e di d not

gi ve any vghdlé boyybeans)dilldat soguniedl \or grits, fhald selbeamgowdas defatted sdybabh on. The
flour material of this exanple can be ground to pﬁrti cul ates. di nensi oned

| ess t haPOWsleRi whalp soybaea t}ﬂkégsct?fwdospyb@ﬂro&d(, egsWhelgsoy £loys «dehullad ng t he

first st I e ‘P’Gﬁ{i - {4 o] hul | ed
whol e so%gg%% fTout g%gggggoﬁg@g.rw ﬂr&get&r ansého?lagggiug%z%q {1’?‘5@2’ %Hr%galggrans
of pot assbasted ot canpletdlyi esnstedg A mentibwddddve) idwehy, onbidedableadostvat er at 95
C. The powder was, bl ended for about 15 m nutes, and the bl ending water

t enper at SREIDEH satnhe Fealizad by shinypatingdbe aged tosdisposgrof or otherywisgaddiess 5 fruit
flavoring was mxed with the liquid. The resulting m xture was honogeni zed
in a tw stage honogeni zer. First stage pressure was naintai ned
approximately 10,000 psi and the second stage at 1,500 psi. Again, the high
pressure reduces particle size and provides a soy mlk without a gritty,
sandy or powdery nout hfeel.




The soy material of this exanple can be substituted using defatted s

fl akes. Preferably such flakes are ground to |ess than about @E@r ﬂ&

Al ternatively, a one 'stage honogeni zer can be used at pressu}es i n

accor danc®QWlMédthi s i nventi on. Exanple 3 One hundred and®@VU800272ans of
fine ground dehul |l ed whol e soybean fl our was bl ended with 10 gans of sodium

ci trat egolaRd AQBRIRGY, ﬂﬂe%ﬂ%n&!i@&l‘tﬂﬂﬂvéﬂnoﬁfcaﬂ%féﬁl fi5dd B ulfzifie M XI Ng

parameters were as described i n Exanple 2. After 15 mnutes avoring ( 1%
was ni xédholet' soyteans +-cpll ok su‘blsantleﬂga atl |0tﬁ@mpnotﬂmammasaﬁﬂmngdhﬂaﬁd inatw

t h F t i tely 10, 000
b and SPRBORUEE AEHe skybeaf MAtecBly TebAraet of Medhyal Jovenb THEFRIA of ¢ i &

and ot he p%}?qpl es can enpl oy reversed pressures; that is, a first stage at
, 500 psi descri bed el sewhere herein a second stage pressure of about
20 000 psi aMéulecsoy pasticidatd dnﬁnnamhsegreafémﬂlammrﬁﬂ)rmtbrmmbammmiedye grans of

fine ground dehul | ed who).e ro was blended with 1 rans of

sodi um deSutsREe enhanced e}gﬁm@l BnJ00Risrens: (W tbrmany; cbodiments, o5 C.

Af ter t ¥ 3 SEP
5005 vl Pferfkg Rk sabbiexs é&%ﬁg@‘?%@‘i{? ﬁ%‘é‘“?n&‘xst i mmé'g’é‘%f@ed ina
two st ageatértale genbe dimensioned leﬂsabm b0 anerone tovprovide at espeeidllgsprooth nat el y
8,00Q psi and the secon age 1, 500 psi ti Qnal rioys dair

[l avor | REYSTaRn CTPON I e WD OUE R tatincauch el ithoradaycdroy Hakass

bl ended Jhiifop de@ited s hkw%%ﬁﬂs%s%é@élsé%ééﬁef&{' ow ng manner. Soy m |k
250 grans 300 grans 350 granms 400 grans 450 grans Cow s m | k 250 grans 200

granms 150 gr dive mistitodsy mcﬁﬁﬁ)agd/ansompesxmsmﬂhefpmsbnsmmmi earcan be

nodi fied to ovj de .t he citrate .congponen ueou u n or
incorpor“é‘fllé@ng TSR TRy TEBRE L S0 ST RFid SAIEPOR S 1 xt ur e of
citric pArtiiME Y ?ﬁq bﬁ% twenty
five gr m; of ?I ne grotﬁngh?leﬁ IaF rgﬂv% ﬁo’tzﬁi oybe rg | our L;lﬁgl Lag’ed with 100
gr ams ofeittieff loaeor mgyﬂxeamﬁxlumtah}wbot&sgmmlmg sdlt. sbikewnsecahd as e.  Thi s soy
powder bl end bl ended. wi t.h 27 of hqt water at 9 XI ng at
Poch t eraionss saokeis conietion Sdtblensd ambodietts.iarid salt cab b bs

portion t | ng rranner
o 7 i g fpiaie s, quréﬁ%ﬂ A, ki, 10 a0

Af ter mipotasgiuw ¢itratei dnd/dri combinatipng of Shicinealtsrtian de used hlthd:raa]bmwld The
resultin xture s hommge ed in atw sta enlzer First stage
pressuré’%ﬁﬁé“ar?gpﬁf Fitrc ﬁ‘Hg 3&\%‘%‘?&3} 3P ﬁ§§°£ Wé"@&?%ﬁans‘?eage at

1, 500 psjsed alone. Alternatively, in accordance with this invention, other food grade salts of

mono- and/or polybasic acids can be used. As separate embodiments, the present
invention can include use of food grade inorganic acids, the corresponding salts and/or
combinations thereof. For example, various phosphate and/or bicarbonate salts can be
used satisfactorily. However, the resulting compositions prepared with such inorganic
acids and/or salts are markedly improved when used in conjunction with the present
process parameters, especially under the high pressure conditions described elsewhere
herein.

Without restriction to any one theory or mode of operation, it can be thought
that these components provide something of a buffer function under aqueous
conditions. Alternatively, without limitation, such acid and/or salt components can be
viewed as having a chelating effect on various soybean components, pectin in

particular. This consideration may explain the marked improvement in compositional

5



No flavor or oil component is required, as the conposition of this npl e
provi des good taste and texture characteristics. However, a k3 SEBIﬁfﬁ?ruit
fl.avor conponent can'be introduced using whole fruit ~fruit juice, powder,
concent r aive,01Q464¢€ or conbi nati ons thereof. Exanple 6 Onectwserzssh2gr ans of
fine ground dehul |l ed whol e soybean fl our and 55 granms of soy protein

| sol ate Lt h . r f |.U | e ranms of

pot assi @fﬁ\f@l%? g§§%9g¢% z{51%1;‘} a%o‘&@o%gpﬁﬁ‘zéfmﬁg%@ﬁ, #pﬁm?@ 5 ml of hot

vat er agompétent: Répardless, Subh @oinponerts,avhvn dsed(ab desotitedlipssddevalsBy t he
liquid. The resulting mxture was honpgenized in a two stage honbgeni zer.
Fi rst sbasgevhich san be uged withowk rgmeval eftbe dndigenausyor atywallye¢cusming t he second
stage at é.SOO ﬁ-?i .?‘!'ng 111{]J 3 SEP 2002 wo oi n~r PCTI USOOn6972 This soy m |k
cont ai nBOACIAcERUP AT KEUBOSIE IR and | ower armpunt of fat than regul ar
soy milk, anghé Somtentrion ¥PSuchARIBR¢Ia!sENs afl/of BiEffaOnfponeis can e, " heart

heal t hy" designation. Further reductions in fat content can be achi eved by

usi ng ddépending epon the amountidengity and/on dimensitmeof the soy particilate Ysefhd
dehul | ed whol e.soybean.f| our and 55 { o/PIRL i n isol ates was

bl ended “PREAUAUYY atpmlcg}lygmﬁeﬁqx&agpg&?qéagquatﬁggéqf a@b‘f"ﬁ'ﬁi’% citrate and
0.5 gr afrfiul AfdrsHTIRR Invintivh 3h be %)?éparm:ﬁndé Salt BEHRRratid R HérWeeh dBoted W th

1885 mM of hot water at 95 C and naintai ned between 90 and 95 C wth m xi ng
at 90 t 8.30mdabioyt 055 i nutes. After 15 minutes flavoring (1% was mixed

with the ligyig. The resultin L xture was honmpgenized.in Wo st age
nomogen: zer - PiAEEq Fbaaney g Bt Dhisas e BAPLRAR puthofion oS o,
m |k al gpcAeiinfidhS AgdihOWRhoRTRsAELG A Ghdthedd drinbde afeperdtidi ifidt than
regular soy mlk. Wirle carragenan and other such stabilizers, suspension
agent s Aelievedithat # sanree ahealgiumionaddsibedy; sangisteneieand amextratesturetui red with
the pregent invention o provide od ut hf eel . texture apd consi stency.
Exanpl e féﬁ‘émﬂéﬁ?j‘?‘éafb?" eo‘?onfl?(%gmd’ro ﬂ?‘&éﬁa’f‘i"&aﬁmf a@%@%@’é‘ﬁ'flour and
55 gr anwillfbeSOall-RhOWRItH those sRilRd iNvitfe dit fiade dwatd &F thisihodtion! FGWeven
citrate, 5 grams_of potassiumcitrate and 2.0 grans_of Xanthan gum as
st abi | i 2pd witheug limitation,lenth cplcimm sulfate and dae ¢arraspamding phosphateranket er at 95
C, and ' ' en 90 and 95 C, with mxing at 90 to 95 C for 15

R b 50 HeE

m nut es. es flavoring (1% was mxed with the Iiquid. The

resul ting n Athemeethdd of PriREGIIARE ihventioh\van e aged tHOroniRD tecfat ofbil St St age
pressure was mai ntai ned approxi mately 8,000 psi  and the second stage at
1, 500 psontenppEthegpsulting milkrardieverage gpmpesitigho dstmesitioped above, thed | over

anount Qhbal o BN R Ui coffiliel) SRRy astbbdd and sel ecti on

of pressure nent,
Alternatively, the fat/oil component of the resulting milk or beverage composition can

be augmented through proper selection of a desired vegetable oil, vegetable fat,
animal fat and/or combination thereof. As would be well-known to those skilled in
the art, any commercially-available oil, fat or combination can be used. Com and
canola oil are preferred for certain compositions, while dairy fats -- including without
limitation cream or butter -- can be used with certain other compositions. A fat/oil
component can also be provided by blending the resulting composition with an
appropriate animal and/or cereal milk. For example, numerous compositions, such as
those described below, can be blended with cow milk, goat milk and/or rice milk.
Even so, the fat/oil content indigenous to a given soybean material can suffice,

without resort to an additional source of fat or oil.



‘cor'rposition of this exanple can have a particul ate dinension of |ess than
20 mcrons, preferably less than 4 mcrons. Exanple 9 12 13 SE'@% 2002 wo
omas~ rcrnssoon697z One hundred gans of fine ground dehul 1'ed R8I 3oybean

flour and Wooptsees of soy protein isolates was bl ended w pdr/Gs@pag¥s of
sodiumcitrate, S grans of potassiumcitrate, 0.5 granms of carragenan as

i xed wi th LABEREOBPIRGn bocE G e B R emer ot AR B BE OB and oS
C, with githe c@_&npg@itu*ﬁgs.9§s@_egaibeaf§n@éwhp&mm_éseindla% Woald{SweR.AVOor | ng

(1%9 was mixed with t liquid. The resulting 'm xture was honogeni zed in a
two st agmononoghoseskilledinibe ag; soycprotein isolatesean besinoorporated syithrxi nat el y

8,000 psi_ang the secpnd stage.at 1, S00.psi. This .soy drin onppsition

51 50 conanis sy HABAAF ScaniREre BB RTHE PIEBRBH OB SReY o0 GALE: han

regul ar Al dak. ' {10 ' ' .her food grade
salts, s Ciﬁugﬁ‘sda?g)le? E%hgﬁe%léﬂf%‘gﬁp%%w%%%rg lzla(;tg'oghvxgnty grans of
fine grocomdentedtes. | Retentip hppovyd faderdliregulatians froeiddanimmtin rfequivementsof
sodiumcitrate. | S.soy, pewder, bl engd was.m xed with 1870 ml of hot water
ot S0 toiert e dRmuamot fiact healdhy ootk of hevermeg: SHON ROMPABAR: ur 6 was
treated QUhineh in W : ' [ | P},}p

hem - cel {ngg@ and pglc i%%@g@%@gﬁgg@%ﬁ@ﬂﬁkﬁgﬁ%%@%w S rr?&ed W th
t he |i quint.préseat invention asyl cankbaprepared usingthe methatlsi ereint \Kor sikample, the

e Bl b SEQPLEIT s 145 TSyl OB s o7 b
conposi t §ig: aﬁﬁbsSmethamb?amﬁ%iﬁg&ndm BE kol m@@@f&&l@m@ﬂﬁ% ate

enzymatic actrvity. Ralsing tenperatures can t eactivate the enzynes
and contless soylseanwan be uséd, bay atitietexpenssef nueritionati valne. Ths whéthods eftthisosi ti on

texture., The conppsition of this exanple can pe prepared usi,ng an inorganic
aci d, s AnvenSionnablc e ob detased oy magerals, 48 v@‘ﬁ%@ﬁw&@eusomoreén SQYgESm  al one
Or in copl | ' odels ' ' : Dry
soybean par‘?t‘i%téé a?ﬂgh{'%q?'ﬁgﬂﬁ‘?%ﬂg?‘ﬂ?{iﬁ%ﬁg?3%@‘1‘%%@[@"5&?@3@&%&% our with
a dry wetegture cliard@&igicans i s bl ended with 10 grans dry wei ght of sodi um

citrate. The soybe base is mxed into.1.87 L. of, water, wi,th g.tenperature
of 95 G Tho LOYoudeerMIatYS Sagracicat. pRiotiatlych niFd g negded depending 15
m nut es %oﬁgﬁmm 46 nlatdithE chdsen. Sﬁh%ﬁ&’yﬁﬁ@&ciﬂ&e?&/it%ﬁé}%nﬁgﬁwsoo 26972

bet ween 95 C. The soy mixture is then honmogeni zed in one stage at a
pr essur epestinasep amnylade,cellulase a0d hemi-celtuleses dyikbwiser waygousguoteplytig from t hi s

process has particulate matter with a.size less than 10 mcrons.providing
Soot h cGHamEs s fisaide e eitfer efone ofin embipaion wikhhhsr KBRS qur i ng
sensory eN@absiRkh@itions of any such enzyme will vary depending upon the texture,

consistency and/or the degree of degradation desired, but can be determined in a
straightforward fashion based on the amount of soy material present.

Generally, the non-enzymatic methods of this invention utilize temperatures up
to about 100 C, preferably between 90 and 95 C. Treatment of the soy component at
such temperature destroys the trypsin inhibitor responsible for the characteristic beany
taste of most soy products. However, the degradative enzymatic activity described
above requires lower process temperatures. Depending upon the particular enzyme,
temperatures below 60 C are satisfactory. A suitable increase in temperature can then
be used to deactivate the enzyme(s) after obtaining the desired degree of degradation

and texture characteristics.



Exanpl e 12 The soy m xture of Exanple 1 is honobgenized in a two-stage
honogeni zer. In different aliquots, the soy m xture can be1|‘g)rg[g:e|2[]ngd I n
the first step at pressures 6000-12, 000 psi. The second pressure stage is
mai nt ai nedyghidsspP0 Psi. Alternatively, the conposition cadrfsoRERpar ed
with a one-stage pressure of 6,000-12,000 psi. Exanple 13 Wth reference to

Exanple 11 oilhéz, anola oil is added to c rise the foél W Nng percent ages
of total vol dkBaGH NS PrEsEHBNERON 15 41500V FRINBOYNON. RREMA 504 canol a oi | .

Exanpl e c%ﬂlp@éfﬁ%griﬁélﬁ%w@hhﬁ 56?@5%' Somponef ?@ﬂénsﬁ&?legsoﬁllzﬁ%gﬁ fat/oil
conponents can be substitute or canola oil: coconut oil, safflower oil,
soybean 16+20 mierohs, and water in apainroumit sufficdens na pravide thercosponett aBguidn t her eof
and as can be sui bln% hé%ét?n enat ed, . Exanple 15 Wth reference to any of
the exarfNESteAGY.cT Ae MHEHG ons QT SpYLean sompansTt a7e moys cansigtently

bever ag%d%%n%iﬁ%@ﬁfﬁﬁ&%wg g@@@a@%@gﬁﬁ@&im SBHoi il N9 @ nore

desi rabl'e nou pr evi ous exdtpl es, this
conposi tprecessesnamEprovidetaste add badtidejualities whicteare baotidqirprigingagdwi th t he
appropriate nodjficanon related prQcess paranmeters. Exanple 16 Wth

r ef er endmexpectsdgiven theprior artfjuch dimensigns ate prefesably less nHesgRser and

H \ ; . : ; . b
ot hods 28 a8 e LBy MAhaiT GroplYaclickion Und BUEISRHE e ROBLAMERALOY, |,
L 7S e o i eompC e

ever age

ble ndeg hjgh presspzes ﬂlqsgaﬁeﬁ@er%ukuhisb%ﬁgw@ W’ig%ﬁ“l?&ﬁ, g(fﬁ‘iﬂf gfg@‘f about I 10%

14 . ~ ~ 0
to Sb(j)u)fég §EEP8981% if'Rsf %ﬁg({tﬁ{eﬂﬁﬁ%ﬁ %%E‘PE%E‘ ﬁé% mlﬁ‘eget:ah%ﬂlxdg o' une

of the everage:. ani na cerea I nati ons er eof .
without limitation, the organic acid salts described more fully above. As would be

well-known to those skilled in the art, a soy drink, made in accordance with this
invention, can be defined as either a milk or beverage, depending upon regulatory
jurisdiction, statutory definition or the presence and/or concentration of any one
additive or component.

A soy drink composition in accordance with this invention, or any composition
of the sort described herein, can be dehydrated for later reconstitution in water. This
shelf-stable embodiment is light-weight, compact and lowers shipping costs.
Traditional spray-drying equipment can be employed, as can other methods and
techniques well known to those skilled in the art and designed to provide the same or
similar result.

In addition to providing a preferred compositional embodiment, spray-drying
can be used effectively to assist in reduction of particulate dimension and the
improvement of textural characteristics. For example, a liquefied soy base can be
prepared as otherwise described herein, then spray-dried without pressure treatment.
Spray-drying further reduces the initial particulate dimension of the soy material. The
reconstituted composition can then be homogenized under the lower pressures of the
prior art. Texture, consistency and taste characteristics are comparable to those

compositions otherwise prepared under the high pressure conditions described above.

Examples of the Invention.



Exanpl e 18 The starting material is dry, fine ground, dehulled soy.gﬁfn
flour having a particle size |less than 100 microns, and the gtﬁﬁg

Exanple 2 are foll owed except tenperatures are maintained for 30 m nutes.
Prior to hegegseaszation, 1% mlk flavoring is added to thecHoseorseture. The
soy mxture is then honogenized in a twostep process. The first step is at

ppr o mat of o7t 1BUEHOR it Chities AalF B8 AP PSR Ehnd ot on 1 o
then pagegmtdszeRtiny toRichoftposRIHE AhY nethyds 6fthidiadentionl | iRl dspedtigndrt - The
flavori ng conponent of this exanple can be one or nore of several commonly

used i n fgatunesiinelnde hesurpriging snd unewnegied resultsl abtgined using doy graumd: at i on,
chocol ate,,vani | ].a.and .various fruit flavorings ch flavaor c onents can
be.obt a1 SPERTRaGRRE, el I smboif HRIRER) et 6 hBREler SRR o e 16
Usi ng whhfevedyibiagRofpeténts andior proceespaaineters odRpwize ABALAlemPledbENt W th
t he met hodol ogi es descri bed herein, then exam ned under 1000 X

magni f i chought not pesgitde. pHshouldo of conrse, hetunderstoadthepthesoexamplasaxer i stical |y

d i ti opal. i.gni f i .of : i.cl. d
i ol ORehePE R InfsrlB phrecte onfl b ol A iR R Aok ipEd S B can be”
used, | NpAGEARCEHMBINNIHR SfithMetifld S66ndNdns! Propeftids & thOIRAEet ThRh hefdi t s as

can be verified both m croscopi cal [y and by sensory eval uation. Wile the
pri nci pl @empérablei wility)and advantiged chn dn realized iusing Vanious nthec methodelogies peci i ¢

enbodi nent It shoul d be, under st ood. ¢l ear. t hat t e .descriptions, along
W Eh t homasSomaanibnaL AR R SRR Stk 3Eins SRS BFEHAer it nt he
~correspondi N fiipraentdd MdRADAARE ¥hdpredent ifventioa Willbeawell-khewiab thateended to
limt the scope of this invention in any manner., For instance, the say

conposi tskilied isfthe aits Howeyier,iibhasbesn fonnd that especially gopdsesulissandet i on of

mlk or verage. O her advanta an ur this kpvention wll
becone a‘%ﬁ%ﬁ‘g&gs’f‘g SHE WB??‘&Aﬁﬁga‘éﬁr‘]@P{?&° ?‘fwﬁiﬁﬁeﬁ@z 8 tgjz‘?”ﬁnlte r eof

-det er m nglitktldnae mﬁaﬁ@@&h!ri@useyinméreianggvaﬁame@ﬁésm%-m dhighe skilled in
the art. 15 1 3 SE.' 2002 wa oi n46o0a claim PCTNSOO 2%97 1. A process

for preperessuge homogerizere cabe used i ansordance withrthe pregentinvertion; gne suhy

‘ground soybean.patt i cul . lncorporating at-l east..one of cid and acid
Jar't wi RS S lafl Shom i Be e dtant Bl GO grd e it i n
an anoun(yifington, Missdchupétvi de |iquid consistency; and treating said

liquid at a pressure greater than about 6,000 psi 2. The process of Claim

1, wherein sahHl componénts apd/os itigredients msed igeganguncsion withithepresenkct ed from
the group consisting of alkali. tal and al kal4, ne ear net al,. sal of

L OO avERiH &k s ere RN BVt Borf Bufee Rl RRok A th o sBingdinofe & i 1 1
wherei n si gil@wase) thedrious PrédeSs paracietes desvrded hefsin 0RPbé rebdilffi crons to

about 100 microns. 4. The process of Claim31, wherein said pressure is
bet ween modifiedbyonsh individualstp saeourt fopmristions  theidenity o sanesntration m 1,

further ci>f1 é:ulcﬂdcion oxqgr?tg 'aﬁ'&’ ir?g%&ilehtis%“ag required to achieve results in accordance

with those described herein.

-

Example 1
One hundred and twenty grams of fine ground dehulled whole soybean flour

was blended with 10 grams of sodium citrate. This soy powder blend was blended
with 1,870 ml of hot water at 95 C. The powder was blended for about 15 minutes
with water temperature maintained between 90 and 95 C. After 15 minutes a
chocolate flavoring (1%) was mixed with the liquid. The resulting mixture was
homogenized in a two stage homogenizer. First stage pressure was maintained

approximately 10,000 psi and the second stage at 1,500 psi. The soy beverage of this

9



6. The process of Claim1, further including introduction of caI Ci i on.

?. The process of Caim]l, further including addition of atad § sztld ne of

a fat and an oil conponent, said conponent selected fromthe group

consi st ng’(ﬂ{]‘ yegqetabl e oils, vegetable fats, animal fat $cqiifSosrsygy nati ons

t her eof . ﬁe process of Caim 1, further including additions of a flavor

conponent, sai onent sel ect from he g_U consisting of a fruit
COMPOnent e SaSSLBRASY SRbe sk Rel GHmESEROYS ¢ o
ol r~sa4evéln§| d 2~t1~ PCT/ I 1800126972 2G The corrposi tion of Claim?25
wher ei n "sal at conponent is an extraneous mlk additive, said additive
sel ect ed fr oifhe floug nmat¢rial of shis txagplefcanbearoumd tonpdriiculawes dahensiddedand
conblnatlons t hereof. 27.. The co ition.of (O ai 0.wherein said drink
Fur thor 1658 aRaRGHLTRETOnS A REERFBEHR QR 00,006 Pt e B APASL ARG B Are Tger 27
wherein said flavor conponent is s fromthe group consisting of
fruit, fruit puree, juice, powder, Exih fe rate and conbi nati ons thereof.

29. The conpOmiettivadred ard mmﬁ@mwwfmmmmdmmmdewmm
di nensi oned | ess t han about m crons. 0. The congaoa tign of Claim 22

spray dryasdle eﬁ“ﬁ@hf\é@m?& sq;hm@%tgap 1 GRS A saugwtra@vﬁqcage sai d
et hod ?gém{ér%l 4k W'l%@g‘l%fﬂBQ/wﬂf 9'&9 ac% t\? Lﬁl@ﬁ

i ncorporating a one an acrd sa| ry gr ound
par ti culabbet 15mnihites, antidlie bliehhmgawaiemntpemﬂmtwas maimmainedbetiveen Ddiandent to
provide I | cqnsi stenc addi ng at | east ,on rad t ve enzynme to said
ni xt ur e:? £ 40 imigutes; ﬁl“ltéfﬂ SV%PsﬁF'é@leYlg‘ 8\33 BFES t 2000

psi. 32. “ﬁ% of an

or gani ¢ acl ar?g s% ec?edgﬁé%‘%g{ogdgueg&ggnglﬁgﬁdr%ﬁ? a ah nmetal and
al kal i nenamaiﬂtdra;iped»xmmlt&ly lo;fooolpsra:mmelsdcmdjstagnm nwo psis Agfairg thel net al
salts. 33. The pro‘g‘fg of clal m 31 \Ahv@gl n sm sure .i s between about
7000 psi gtharea%afe poagsicle sizeandprovides asqy %Qg“%éagfl)ﬁ%al d
pressur at a first pressure, and subsequent treatnment at a

second ress re he process of claim1, further including heating said
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Two hundred and twenty five grams of fine ground dehulled whole soybean
flour was blended with 15 grams of sodium citrate, then together biended with 2760
ml of hot water at 95 C. After mixing, a vanilla flavoring was mixed with the liquid.
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as an aqueous solution or incorporated as a solid directly into the water blend, and/or

as mixture of citric acid and a conjugate base salt.
Example 5

One hundred and twenty five grams of fine ground dehulled whole soybean
flour was blended with 100 grams of defatted soybean flour and 15 grams of sodium
citrate. This soy powder blend was blended with 2760 ml of hot water at 95 C. After
mixing at such temperatures the liquid was divided in three equal portions. Each
portion was mixed with vegetable oil (Canola Oil) in the following manner.

Soy milk 1000 grams 990 grams 985 grams

Canola Oil - 10 grams 15 grams

After mixing with oil, flavoring (1%) was mixed with the liquid. The resulting
mixture was homogenized in a two stage homd.genizer. First stage pressure was
maintained approximately 10,000 psi and the second stage at 1,500 psi.

No flavor or oil component is required, as the composition of this example
provides good taste and texture characteristics. However, a suitable fruit flavor
component can be introduced using whole fruit, fruit juice, powder, concentrate, puree
or combinations thereof.

Example 6

One hundred grams of fine ground dehulled whole soybean flour and 55 grams
of soy protein isolates was blended with 5 grams of sodium citrate and 5 grams of
potassium citrate. This soy powder blend was mixed with 1885 ml of hot water at
95 C. After 15 minutes, flavoring (1%) was mixed with the liquid. The resulting
mixture was homogenized in a two stage homogenizer. First stage pressure was

maintained approximately 8,000 psi and the second stage at 1,500 psi.

11



hu’ }ASHE@ 10G 10G 10G810%S&' () - ' 10%S&' ()-! ' 10%&' ()-!

'109& ()-$10%& ()-3 - 8 F  1dESH=@10G:3 10%& ()- &10% gt &@2%& ()-
1109 & ()-3ml0% & ():"10% & ()- G p! #S#P$% dESH=@ 10GaY ' "10b4ds! 1

"109% & ()weldyhdetd & ()-GLO% & ()-& 1 10% & ()-Z10% & ()- pefjisiussbsl *; *bC@
10Z10% & () - #10% & ()- 10" 10" 10 .10% & ()-"0! 10% & () - s&Y. F10% & () -

;% 3% Me++$- | - dEDb 0% &.() -, FL 10% & 1 10% & 10% & ( 0% & ()-!
10% & Z; -1 - C@@gli‘r%?e@é%ﬁ P)“g'%?fjfm?t%ﬂmﬁﬂ F amotint bf faf than © )

 S10% & wmﬁ% s &f%ﬂmﬁmﬂ&&%ﬁ tiedbd e e b Pt

109%V& (Beabth lﬂ&ﬁﬁa@mFFﬂﬂ'ﬁ& (edutfiordbinfarconteritCan befacKikved By wsinglOM 10M
10MF3: 109VE! ( )-"T100v& ()-y 109%VE' ()-3"10%VE () - <<<C@ AACaBmbC@ 109!
10% & (Jefageedisnyflqur. g - 10%& (O)-1&

"109%8 " & ()-0! 910%& ()-f!910% & ()mEEEbC@mMO% 0& ()-1"10% 0& () -G

One hundred grams of fine ground dehulled whole soybean flour and 55 grams
of soy protein isolates was blended with 5 grams of sodium citrate, 5 grams of
potassium citrate and 0.5 gram of carragenan as stabilizer. This soy powder blend was
mixed with 1885 ml of hot water at 95 C and maintained between 90 and 95 C with
mixing at 90 to 95 C for 15 minutes. After 15 minutes flavoring (1%) was mixed with
the liquid. The resulting mixture was homogenized in a two stage homogenizer using
pressures in accordance with this invention.

This soy milk also contains a higher amount of protein and lower amount of fat
than regular soy milk. While carragenan and other such stabilizers, suspension agents
and emulsifiers known in the art can be used, none are required with the present
invention to provide good mouthfeel, texture and consistency.

Example 8

One hundred grams of fine ground dehulled whole soybean flour and 55 grams
of soy protein isolates was blended with 5 grams of sodium citrate, 5 grams of
potassium citrate and 2.0 grams of Xanthan gum as stabilizer. This soy powder blend
was mixed with 1885 ml of hot water at 95 C, and maintained between 90 and 95 C,
with mixing at 90 to 95 C for 15 minutes. After 15 minutes flavoring (1%) was mixed
with the liquid. The resulting mixture was homogenized in a two stage homogenizer.
First stage pressure was maintained approximately 8,000 psi and the second stage at
1,500 psi.

This soy milk contains a higher amount of protein and lower amount of fat than
regular soy milk. With proper soy sizing and selection of pressure treatment, the
composition of this example can have a particulate dimension of less than 20 microns,

preferably less than 4 microns.

Example 9
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maintained between 90 and 95 C, with mxxmg at 90 to 95 C for 15 minutes. After 15
minutes flavoring (1%) was mixed with the liquid. The resulting mixture was
homogenized in a two stage homogenizer. First stage pressure was maintained
approximately 8,000 psi and the second stage at 1,500 psi.

This soy drink composition also contains a higher amount of protein and lower
amount of fat than regular soy milk. Calcium ion can also be introduced using other
food grade salts, such as calcium sulfate.

Example 10

One hundred and twenty grams of fine ground dehulled whole soybean flour
was blended with 10 grams of sodium citrate. This soy powder blend was mixed with
1870 mi of hot water at 50 C, and maintained between 50 and 55 C. After blending
the mixture was treated for about one hour with an enzyme combination of cellulase,
hemi-cellulase and pectinase. After one hour flavoring (1%) was mixed with the
liquid. The resulting mixture was homogenized in a two stage homogenizer. First
stage pressure was maintained approximately 6,000 psi and the second stage at 1,500
psi. As shown by the method and resulting composition of this example, reduced
process temperatures facilitate enzymatic activity. Raising temperatures can then
deactivate the enzymes and control the amount of deéradation desired and the
resulting composition texture.

The composition of this example can be prepared using an inorganic acid, salt
or combination thereof, such as a phosphate buffer system, alone or in combination
with a corresponding citrate system.

Example 11

Dry soybean particulate in the form of fine ground dehulled soybean flour with
a dry weight of 125 grams is blended with 10 grams dry weight of sodium citrate. The
soybean base is mixed into 1.87 L. of water with a temperature of 95 C. The soy

mixture is agitated for a period of no less than 15 minutes at a temperature range
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Example 12
The soy mixture of Example 1 is homogenized in a two-stage homogenizer. In

different aliquots, the soy mixture can be homogenized in the first step at pressures
6000-12,000 psi. The second pressure stage is maintained at 1,500 psi. Alternatively,
the composition can be prepared with a one-stage pressure of 6,000-12,000 psi.
Example 13
With reference to Example 11 or 12, canola oil is added to comprise the
following percentages of total volume prior to homogenization: 1% canola oil and
1.5% canola oil.
Example 14
With reference to Example 13, one of the following fat/oil components can be
substituted for canola oil: coconut oil, safflower oil, soybean oil, sunflower oil, palm
oil, coconut oil, or a combination thereof and as can be suitably hydrogenated.
Example 15
With reference to any of the examples herein, food grade calcium is added to
the soy milk or beverage, to increase the body and texture thereof and providing a
more desirable mouthfeel. As applicable to any of the previous examples, this
composition can be prepared substituting soy meal and/or grits with the appropriate
modification related process parameters.
Example 16
With reference to Examples 1-11, after mixing the soybean base with water and
homogenization, the resulting soy milk or beverage is pasteurized by methods
commonly known in the industry, including ultra high temperature pasteurization at
approximately 150 C for 1 to 2 seconds.
Example 17
A soy beverage formulated as described in any of the preceding examples can
be blended with the following liquid components which can comprise about 10% to
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Example 18
The starting material is dry, fine ground, dehulled soybean flour having a

particle size less than 100 microns, and the steps of Example 2 are followed except
temperatures are maintained for 30 minutes. Prior to homogenization, 1% milk
flavoring is added to the soy mixture. The soy mixture is then homogenized in a two-
step process. The first step is at a pressure of approximately 8,000 psi. The second
pressure is at approximately 1,500 psi. The soy beverage resulting from
homogenization is then pasteurized by methods commonly known to those skilled in
the art. The flavoring component of this example can be one or more of several
commonly used in animal or cereal milks/beverages, including without limitation,
chocolate, vanilla and various fruit flavorings. Such flavor components can be
obtained from Jeneil Biotech Inc., of Saukville, Wisconsin.
Example 19

Using whole soybean flour, a drink composition was prepared consistent with
the methodologies described herein, then examined under 1000 x magnification using
a phase-contrast Litz microscope. A characteristically and compositionally significant
percentage of the particles observed are dimensioned less than about 1.0 microns.
Other soybean materials can be used, in accordance with this invention, to provide
comparable results as can be verified both microscopically and by sensory evaluation.

While the principles of this invention had been described in connection with
specific embodiments, it should be understood clearly that these descriptions, along
with the chosen representative compositions and methods, together with the
corresponding data, are made only by way of example and are not intended to limit the
scope of this invention in any manner. For instance, the soy compositions of this
invention are not limited to any one definition of milk or beverage. Other advantages
and futures of this invention will become apparent from the following claims, with the
scope thereof determined by the reasonable equivalents, as understood by those skilled
in the art.
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incorporating at least one of an acid and acid salt with said dry ground
particulate;
adding water to said particulate in an amount sufficient to provide liquid
consistency; and

treating said liquid at a pressure greater than about 6,000 psi

2. The process of Claim 1, wherein said salt is the salt of an organic acid
and is selected from the group consisting of alkali metal and alkaline earth metal salts

of citric acid and combinations of said metal salts.

3. The process of Claim 1 wherein said ground particulate is dimensioned

from about 10 microns to about 100 microns.

4, The process of Claim 1, wherein said pressure is between about 7,000
psi and about 12,000 psi.

5. The process of Claim 1, further including heating said liquid.
6. The process of Claim 1, further including introduction of calcium ion.

7. The process of Claim 1, further including addition of a at least one of a
fat and an oil component, said component selected from the group consisting of

vegetable oils, vegetable fats, animal fats and combinations thereof.

8. The process of Claim 1, further including additions of a flavor
component, said component selected from the group consisting of a fruit puree, juice,

concentrate, powder and combinations thereof.
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28.  The composition of Claim 27, wherein said flavor component is selected
from the group consisting of fruit, fruit puree, juice, powder, concentrate and
combinations thereof.

29.  The composition of Claim 22, wherein said soybean component is
. dimensioned less than about 4 microns.

30.  The composition of Claim 22 spray dried to a powder.

31. A process for preparing a soy beverage, said method comprising:

providing a dry ground soybean particulate;

incorporating at least one of an acid and acid salt with said dry ground particulate;

mixing water with said particulate in an amount sufficient to provide liquid
consistency;

adding at least one degradative enzyme to said mixture; and

treating said liquid at a pressure greater than about 2000 psi.

32. The process of claim 31, wherein said salt is the salt of an organic acid and is
selected from the group consisting of alkali metal and alkaline earth metal salts of citric acid
and combinations of said metal salts.

33. The process of claim 31, wherein said pressure is between about 7000 psi
and about 12000 psi.

34. The method of claim 32, wherein said pressure treatment is at a first
pressure, and subsequent treatment at a second pressure.

35. The process of claim 1, further including heating said mixture.
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