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COMPCSI TI ONS' AND METHODS .OF PREP. d of Invention, aTRE® $gpgenti on

rel ates generally to-'soy drink conpo L ons, and mare partit@l §Fﬁy?m¥o soy
. %é‘é %Ja(%o?* ! .

m | ks and WOMR44Es and rel ated methods of preparation. TRET/USINRGALI ve

conposi tions retain the natural conponent s and heal t h a{’r@j h'jﬁtvftf/oﬁﬁ#ﬁ not
benefits of sgPY MILKNEOMBOSTFIGNS PNDMETHODS OF Pg%g’rmfw | ﬁuwufd :
Background of Tnvention. Sinmullated m products utTrll abl e

mat eri al s have been known fax many years. The nbst conmon veget abl e

mat er i algut‘fgﬁo ﬁreﬁare sinmulated m |k products is a soybean. Two of the
nost co —Sth m |k products made from soybeans are soy mlk and
tofu. Soy m Ifnis fnventiGh élafed EhiP o SRYEEA0SomBbGHolind iR, f OUNd to be

nutritionally conparable to Cow s n nost fespects. cause - ~ soy

m | k doepartictlady,tozioy nhitkest axkbeverhges andirelated neethedsalf, préparatiora Theleal

substitute for cow s.m | k. Individuals who are |actose-intolerant and on

restri ct RYCHHS CURRAsHons Jetgppthgnatura %Wﬁe‘“é&?eéﬁﬁ@“éppm@abroduct

si m I ar béheltd df dthy! Yeriavt B2adE AN et dinfthl B Chalty il L1 Onal 1y, sy miTk i
y

much | ess expensive and 1s a nore readi avai | abl'e protein source for

i ndi vi duBackgronndbafdngentiom. nati ons. For these reasons, it is inportant to
sol ve proble rtainjn o praduction apd stor, of  soy mlKk.
Unf or t unat el ﬁ"ﬁf@e‘g%@e&?hﬁﬁe‘g%- fve&ﬁfﬁgﬁgnstsygl%\axe peer knowmfor | ess t han
opti mal ' L | 'Mkﬁm . ' o ) stinct,
- and . un‘gg%%gleﬁ'g H‘P ié g\%? b%:Iif er‘fa%(e:gbgénlh)‘tamg{%‘eg‘r% E’g‘gﬁ?enapg%ng‘?émﬁ%at gi ves
‘e soy prodictaisposoybean Tmpl aftheniost comrivhesithulatethmilk pooduceomadé o i s a
sult of cellul osic, .proteipacgous.and carbohydratg constituents of the
'soybean.soi"??ﬁféqe$ e ALY W@MOE-F ®h ‘59"&'35?5@%’3‘2? ‘Pﬁe@d FAnsywIcA has as okar a.
Additio . S ' : agditd.Qpal
et hods T Ao iR SPRARHEARLy SomBadtts bol R ok reghectt B8R, ||
m | k's agyenilkdoes mst cantaiss faetoseand fhas noeholesterolsitls aicidealsubstinatfor
replication wi.th the.yegetable food naterials, partially because of the
hi gh q‘?‘é’béF‘é@‘biIPB’c";‘fy‘E?S WsPléf%{?ﬂan“‘%FH. rfﬁﬁnﬂi%éﬁ@aﬁfilﬁhf’fﬁswohé%? abl e
sol 1S | dieaRnowBCaile fo HAK a Brodfch SBldr WnilkowiiBuriRt hidotsd dapartial ly
di ssolve and partially suspend”as , - , WO ulr~s~ ~ S~~ Z00
PCT/ USO0¢fEe%s7 2A dditipnalbyn sey miillniy rpech lesd epensive apdis a miokg rdadilgavailable t he of f

yel l ow, off .brown, .or. of { een, col of of the yegetable based |liquid. To
Lonbat SORE RS S infut Bl Slopineacian  FT fiese ooy, Hds impperta

met hods @fsowetﬁrasremeﬁamih%t&ﬁi&hbﬁéﬂ gnd £t8{?g§%¥96§‘ﬂﬁll@ave been i nproved

upon. The nust common nethod to elimnate t adverse characteristics of
si mul at ed mi |WUnforpnatgly; the presens methodscofihaking aoywmilkresult ineless thaact i on

. . Ih | | ' ' | v..35% of the whol
Dyboan: omsi SRy ik st SRBRIG Solill e FRLG-/nct gl o0 3506 of ¢ he
- fgri ti Qﬁﬂippb’ﬁiﬂgeﬂﬂforﬁimer‘éﬁﬂ@ﬁﬁﬂa difFere R i aurel et gimelsog}nﬂwgﬁfar a has

ated a consi der [T c e

abl e demand for waste depositories which ct
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3,941,890 to achenberg et al. discloses a nethod of naking soy mlk that

at t enpt smagufacturddy traditinna| reetboddisaquiteumdike milki in both holor and degreaef essary
to first _mcrowave heat the soybeans and.then u enzynes, and a colloid
M1 to ST LAY BHIES QPRIAEGRc a5A SePsiantias ok been Subcel 19,8k aWERS nas at
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dispersability of milk solids and low dispersability of vegetable solids in water,

wherein such dispersability is the ability to partially dissolve and partially suspend as
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soybeqnslto be heated by a m crowave apparatus to degrade the enzynes found
I n whol e soybeans. Second, this nmethod utilizes only enzynes td &(ﬁERJng
and l'i quefy t'hose constituents of soybeans known as okara. It is well known

that enzynpgopismeextrenely fragile and any heat fl uctuatigmsusvorée®r oper
solution conditions can alter and adversely affect the efficiency of those

enzynes.. Because. enz S are _sqQ. sensitive hi hod s not rellable to

produce ué‘qu"ﬁ%ﬂ%g%’ ﬁf‘ﬁl?% ?‘“ﬁfafgttf‘?/ ,Offf% °|‘Pét%§r°§§"(?é§ "i bed by

this patgedn d&&%ﬂtﬁév@g&ﬁlk%&drﬂﬁidi o provide a consistent sinulated m |k
y

product.” Colloid mlls are typica sl ow, work onlﬁ at | ow vol umes and do
not consi st efiol gombhab sonde of these prablems assosiatedawith deplicating dairyrmilk, whi ch is

i mportant fo ovidi.ng a.pouthfeel .simlar tq dai,ry mlk. Yet, ip,view of
o ho diethots Sebrachiita Bills St Sl bRy Sranshave betn Tk vad pin. Theer i ¢ o
need ha ' f I PPt | z otd could be —
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havi ng tppoduicts is t8 remove the@karardurimgthd @xPattionSipocesso Thedkavd geneeallyi t i on
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fromthe soy m ract. Summary o nyenti on. ere are a
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sociated w y toodstuffs. Accordingly, 1t is a primary objective of
t hi s i nmniedrows disadvantagee a soy m | k conposition with the sane nout hfeel a5

dairy mlk. ot her qbjective of fhis inveation is to.provide a soy mlk
conposi ti on ﬁg‘&ﬁ" %VS%%BHE‘nB@ﬁBé-bﬁgnﬁtﬁ%F P?@%W&O&E%ﬂ%&dﬁut hfeel

sim | ar dothffisn with dairy!rhilk S LS PG, 04N 800Dt ERBer s 410 accompl i sh
these resul'ts by use of common nachi nes and’i nexpensi ve additives used by

t hose sldisdlests améthed dfimakingrsoyinmilk that dtternpis tp mtidize the whioletsoybeatinot her

obj ecti f this inyvention is to provide a nethad of , makin soy mlk

Conposi tPFT S PRt & T ety 1A SR icroieg e Bt e ROV RIS PR SR and

Wi th a ragyieseshd & colldid millliodrbvide HicoksisteR) Siedil b Aairy ¥AIOT Thie present

invention 1s to provide a process for prepari n&_a soy Dbeverage) said nethod
ji

conpr i simethog hay atdeasy threel distigetodisadvantagesinFipsty this wethod requicesrther at i ng at
erer pyBlagio BEhenBERy Ao eApafe et RN s o
consi st agkole s@ﬁﬂéaﬁﬂ 8écdndafhis MBtodafilizeabhlyenoPmesto At updh @ndllgheRe; and

treating said quid at a pressure greater than about 2000 psi. Anot her

,obj ect i \thogsr cantigients \of isoyhaans knewn g8 okarge lbispvelt knewn thas enmanésayea say mil k

WECT el aitd BT GO RcAR AR Rl G O B A Bl R ol .
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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
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treat the,resulting liquid. Wile pressures in excess of 22,00

It is a further objective of this invention to provide a nutritionally

‘conpl ete'soy'm |k composition that cots a fraction of dairy m bESE§t2002

retains the sanme taste and texture characteristics as dairy

, 3 SEP 2098 ofig4e@d dingly, pit is an abject of the presentﬁéﬂﬁg@%@grto

provi de various say, mlk and/or beverage conpositions, there com ng
vari ous (f]efli Ci eH%'[ es anfi shortccim' ggs of thg@g{)i or art, including those'
out | i ned QEE\RENdiHon peopleta a campletelppewfasts, SYETIGEAPPEATANRR art that one:
or nore RERAR6AAINC thik Bhdulé ’H@'#’% b@% : | . l.ectives, while
one or nore otaﬁgﬁhgg;%%%lgnggﬁéée . tg er%@ﬁégﬁ@}mgg}@&ﬁ%gf&ﬁach 3a

~ 3 SEP wigsle yeylenn 204 elimdGIing3he Wit B2priduerirenied byytemoivimPikbkagual |y, in
all inst (ﬁﬁ?@é to ﬁg%% aspect of the present invention. As such, these and

other o o2 (1 8fed in the alternative with respect to any one
aspect cgu,ﬁ,h}@u%fqﬁ@mveinﬂ&ﬁntion. Q her objects, features, benefits and
advant ages 0 € present invention wll be apparent in this summary and
descri pti ons Therearefacsonsidembbonimbet of, probidmsiand deiciensids la¥sRpited Gith t O

t hose skill eﬂﬁi n the. ar Eq»#h ving the know edge_and experience in the area of
soy foodOY SUfHEAMBRISIUORS of the PPk ALt and @p prayieusly prepated. ‘Ehere isemef i t s and

advant agRsmofh r oM.k S taken | oy unction with the
acconpany r?gs gi‘&ﬁg"ﬁgdsj@& gt?geg@l’dmg% I%Ir@g% gquél c?ﬁ@?‘&ﬂ?@s&t%"% e\
t her ef r dmorder tpetter utilize thehextth dnduentitional ibenefie a6 dted With¥oghar i ng a soy

bever ag he..method cap i.nclude ( 1) providing a dry ground”soybean
parti cuﬁva?‘é,mffsz)}‘f’?ﬂf@ at s Aprananyqbjective of dhis anvantion de grovide asby or an

@&l d salgint e qﬁ A ' : t sufficient to provide a
‘ »f‘qui d colns?grthgﬁ%ty}?ﬁﬁtg g?ﬁﬁ%@%b&%ﬂﬁ:%ﬁg. at a pressure greater than

about 2, 000 paiother mbjectiveof éds énventomistoprovide adoyanille cémpsifish mddgan be an
f citric acid, an_alkaline earth netal salt of citric

al kal i tal .salt . ) art : é
aci d andTaR WholRsoyRemmsingluding okasa with a maythiee]isimiarstol dairyomilkbét isenl i zed i f

th : i O | icul ate dj i on bet
| ess ¢ hoPRRLTE BF WO VERKGH IhodomufisR e rbdhs B3/ o PR BT o "
her et of and inexpsasivaadditiots wsedtbyrthbss sidlle iri the dairy @ sifilatd iR gk&m@t to

psi can be
used, sdM9UMYctory results are al so obtained at pressures somewhat |ower.

I n particul ar, : t . an bo | 2, 000
psi are pref grn ro edc.? Q’P’?Ef’%ﬁf@%%@?‘%%‘@f@%@?%& éthgggggfagb@ gg?a%g@ I ons
Wi t h gosdmpasition dastingrthe tomptetd hieitionabvalieopwhalersogbemisnadsiviga pPr essur es

nn conj unct‘éfen Wi t.‘:z Fart,i cul.@;e di mensi on | ess than about 100 microns. The
soybean F’a’f‘ T ‘h@alﬁf@é t invention can be obtained froma variety of
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limtation, whole so
powder , Sfhgveiages gethodmeprisinghprowidingyebdragréunaksegbeahefaticutate s oy bean

kes, j r 1 our t flour -- any
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pressure greater than about 2000 psi.

Another objective of this invention is to provide a process of preparing a soy
milk composition that eliminates okara waste from the soy milk extracts. This
objective will provide a soy milk with approximately 35 percent more nutritional
value while eliminating an equal volume of environmental waste.

It is a further objective of this invention to provide a nutritionally complete soy
milk composition that costs a fraction of dairy milk yet retains the same taste and

texture characteristics as dairy milk.



WD 01124644 PCT/ USOQ 26972 okara. Accordingly, the full benefit of this

grnventron can be realized-by utilizing "whole" soybeans -- all or

sibstantially all of the proteinaceous and/or celiul osic conponents of the
soybean material -- regardless of the initial soybean naterrﬁl egEqu

Whi l e soy particulate dinensions greater than 100 microns ca % tiThzed
results are enhanced at dinmensions |less than 100 mcrons. Wth many

enbodi ment s) hRe, Ay %f &dﬁhélg%sbnﬁﬁv&ltfdmrbwd%bmhu@%ymﬁn@
However , nunerous S eria s can di mensi oned |'ess than 10 m'crons to
provi de afd/esBeversdd ooxﬁjmﬁmdodmebggevmmpm various defickengiesiandi t ati on, such

materials irnclude defatted sqy f and/or fatt round as
deScri beshenensuings of therpsior artyigclndi %ﬂ ﬁgW§?%88ﬂg dﬁ% of -

an aci a SEECR %%%ﬁf?%d@ﬁ“ﬁ@ﬂ%?%ﬁ% & part?‘iﬂ'}‘f“a%%‘ 9“%*?%‘.‘35 e o

i ncl ude fo%!&g%sa%lkf(ﬁﬁrbﬁnwc dther xpoéts cawlend toeetthinrothewolsectiveso facher

With a sul I e coxresponding salt. Likewi se, and as nmentioned above in
conjunction with pireferred enbodi ments, an acid salt can be used alone to
achi eve conparable results. In preferred enbodi nents, sodiumcitrate,

’Apotassrunrcrtrate and/ or conbi nations of such salts can be used either

alone or in conmbination with citric acid. Likewise, as a separate
‘embodi ment, citric acid can be used alone. Alternatively, in accordance
with this invention, other food grade salts of nono- and/or pol ybasic acids
can be used. As separate enbodi nents, the present invention can include use
food grade inorganic acids, the corresponding salts and/ or conbinations
ereof . For exanple, various phosphate and/or bicarbonate salts can be
used satisfactorily. However, the resulting conpositions prepared W th such
inorganic 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.
Alternatively, without limtation, such acid and/or salt conponents can be
viewed as having a chelating effect on various soybean conponents, pectin
in particular. This consideration may explain the marked inprovenent in
conpositional 5 1 3 SEP 2002 WO 01/ Z4644 pc~rrtrsoon69n qualities
observed with a citrate conponent over, for instance, a phosphate
conponent. Regardl ess, such conponents, when used as described, provide a
soy base which can be used wi thout renpval of the indigenous or naturally
occurring proteinaceous andlor cellulosic material. The concentration of
such acids) acid salts and/or buffer conponents can vary dependi ng upon the
amount, identity andl or dinension of the soy particul ate. Useful
ﬁcentrati ons typically range fromabout 0.1 to about 3.0% although nost
mul ati ons of this invention can be prepared using salt concentrations
bet ween about 0.3 and about 0.5% Preferred enbodi nents of the present
i nvention can include introduction or use of calciumion. Again, wthout
restriction to any one theory or node of operation, it is believed that a
source of calciumion adds body, consistency and an extra texture to the
resulting mlk or beverage conposition. Various sources of food grade
calciumw ||l be well-known to those skilled in the art nade aware of this
i nvention. However and without limtation, both calciumsulfate and the
correspondi ng phosphate can be used with good effect. The nethod or process
of this invenrion can be used to control the fat or oil content of the
resulting mlk or beverage conposition. As nentioned above, the various soy
materials can be used either conpletely or partially defatted.
Alternatively, the fat/oil conponent of the resulting mlk or beverage
conposition can be augnented through proper selection of a desired
vegetable oil, vegetable fat, aninmal fat andl or conbi nation thereof. As
woul d be wel |l -known to those skilled ig the art, any comercially-avail able
oil, fat or conbination can be used. Corn and canala oil are preferred for
certain conpositions. while dairy fats -- including without Iimtation
creamor butter -- can be used with certain other conpositions. A fat/oil
conponent can al so be provided by blending the resulting conposition with
an appropriate aninmal and/or cereal mlk. For exanple, numerous
conpositions, such as those descri bed bel ow, can be bl ended with cow m |k,
goat milk and/or rice mlk. Even so, the fat/oil content indigenous to a
grven soybean naterral can suffice, without resort to an additional source
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WO 01!246W 1 '~ SEi' ?D0'2 ~cTnJSQan69~z Extraneous protein sources can be
used to suppl ement or otherwise fortify the inventive conpositi Qns,  As
descri bed in-several ‘exanples and as would be wel |l known to Hﬁ)&&PS%MI ed in
the art, s'%ahg%'ﬁi n isolates can be incorporated with a g’round sa
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proteol ytic enzynes ca SO be use el ther alone or In ation with
ot her such nelnepartithe piEsentdnvenivnrisaipooceso forgprypainga soyzheverage! Thear y

di t he .t , i st d/ the.d of d dat i
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this invention utilize tefrperatures up to a erabl'y between
90 and 9smonntRufcientto pHvidea lapyd conmisieray, and (4)uedating ipeliquidragadest r oys

st soyPiSPTREreaternh SRRt 20D i Phatetirved embSHments. s orgmy agidelt bed
above 1 egut begn ARWE mathPGAST &ﬁﬁ%{cﬁtaﬂraﬁ&lm@%aﬁﬂ%éj\a dARYF cftﬂs aB@y ticular

enzyne, tenperatures bel ow 60 C are satisfactory. suitabl'e i ncrease in
t enper at Yrdloceombination of suchcsalts. Hewarableatsultshoandeayatize)l iffhiesbybdanai ni ng t he

desired e of . radati on and texture characteristics. 7 1 3 SEp 2~~2
VO :)1n46%%?3’%?9%@%3%3%4@&??, cylg ‘ﬁpﬁgﬁ}ﬁ’f‘ qeﬁ‘V/%‘WltlFS;rfﬁ?% abpwty o soypdri nk
conposi t 1®kicrous fo AbGRNMYOShickH3. IRKParHIES, Brethabeh&eIotsRNmaos

di mension | ess_than about 10-20 mi crons, and water 1 n an anount sufficient
to provi erntemplageshpyo therprior art cami bt wsed 40 treatthy restitting liguidn Whiteprssswes of t he

soybean ¢o e nor e_consi st ent and considerahly. | ess than those
att ai nab@e%ggo{}fg?f?@ @Bf’lﬁagﬁ?glusﬁ 1S gfflagtﬁﬂf Fshy® W@iﬁb‘l&j‘&é}m‘iﬁﬂpﬁwﬁje taste
, and t ext stmewhallowee Siivhirfibulaf, ereithéht présBiites bREvNALYREY. D66 hﬁ%ﬂ' %50 t he
} or art. Such dinensions are g{;f erably I ess than 4 mcrohs ancil can be

i evedl2.APQ psirarp Pepferred e Inehighbnprefetredrasekadimeytspbeerageydoaspositioner i al . A
dry so iql.d i -groun | ended, wi. t h, wat er, .t hen honogeni zed
nder 1 nntiond taste o) SH8GH el & B Bbtined hiCHich miamEs R
enmbodi mecdrgunaiohowith pasitaldee Hivgdnston RS Wah absutt] (BGmidieRl por ated into the

conposi tion. Quch buffers can include, without limtation, the organic acid
salts describ an gatsrial i the prasenidnnention car bt oktained fromtahasietysdd | | ed

dof i ned 8 SRl iy 15et BRI HANSE Melting o Fafign. " °°
j uri sdi chole sobedri] AV 86y fiehl Oprdts, WheleROIBARGRWARS REaERIKGBLAAL T On Of

any one additive or component. A soy drink conposition In accordance with

this i nveeWdeanwhgle sovpean finkes defatted soytiean flakes, wdwle sdyeflouredetivlledcan be

dehydr at e Ftution in ter, This shel f, stab] e enmhodi ment
is |ight%’%§%9§%?ﬁ£@?ﬁ%§§? t“g\ﬁb?%’%’}ﬁ%ﬁvﬁ hé’b"‘é’t‘%?“‘%?’&éi’?‘i‘% Pamgﬂy .

spr ay- drioasigd on completelycenstb® ATRAYiOfed Ao Ronea! coiidepsiie as techni ques
wel | known to thgse skilled in the art and designed to provide the sanme or

similar fa¥&gsican bg raakiged byrelimingting thei negd o gispoes ofor athenwiss addoesal

enbodi nent, spray-drying can be used effectively to assist in reduction of
particul ate di mension and the inprovement of textural characteristics. For
exanple, a liquefied soy base can be prepared as ot herw se descri bed
herein, then spray-dried w thout pressure treatnent. Spray-drying further
reduces the initial particulate dinmension of the soy material. The
reconstituted conposition can then be honbgeni zed under the | ower pressures
of the prior art. Texture, consistency and taste characteristics are
conparabl e to those conpositions otherw se prepared under the high pressure

o S p— Y b1
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Lo~ o~ ~~~2'D2 w oir~~ rcT~crsoor~s~rz The following non-limtin
exanpl es and'data illustrate various aspects and features reljagi REPt 02he
conpositions and nmethods of this invention. Such aspects and feéatures

i ncl ude t hWOUR4644 si ng and unexpected results obtai ned usPEFUSIOR6R20UNd
soybean particulates; in particular, the snmooth nouthfeel and taste

char act egkd#d.| Ascagin e Adl i rs

ot herwi se not c?)ér?tqenp ,gﬁegﬂgpﬁﬁ%ggﬁr@o@gﬁgﬁpg&%ﬁgmtgﬁﬁ{ cour se,
be under “whald" sdybeansheall orsabyhutiallyrall ofithe pietgirfaceous! dndédr allultgigour pose

only and that the dpvention is nqt limted to the, partjcular combinations
of mat er FYPRONEE rﬂﬁ"ﬁ? Bﬁea‘bﬁwaﬁi'é?gﬁf&f’%@ﬂq‘?é‘“g soygeamnmatenial

Conpar abéﬁpkgg,g&.i ty and advantages can be realized using various other

met hodol ogi eS_and/ or conpositional enbodi ments consistent with the scope of
this i nventi oWhilggoy passiculatedinsgnsions greater thiwe 100 esieronsican detitibinedyi | | be

wel | - known {0 thi)lge S i%led i n tHe %t' E@vvever, lt. has been found that
especi al 194 GHY8 TFeAHFL £ umensions B anyl S THEFORS mYEHH Iy SRR RGImERtS,

avai | abl gefprérehB edilgBlis abdud - 20%hickBy ﬂmabéwh_i@ ﬁﬁ&:%ﬂ?.- HOW&QM SameY6ls S
commer ci al I'y-avai | abl e ane- or two-stage high pressure horfogeni zers”can be
used i n matetialsanandewdimensibredless than l0mizmonsco; provide an@spévisibg smoaths i s

avail ablg fromeither, th nrue or.Gaul ian divisjons, of APV, of
W mi gt BPYerARECOmARBEo, SVithgu |Euifiom, Tuch Materins alde degtied so¥ laken
conj unct jufioideidd ByIiEHouh e Richibe ek MBTERGEAl | Y aval labl e from

sources well-known td those skilled 1n the art. ew se, the various
ocess par arnBieemethdds, rodessesrandéirrcomzpositions edfidhd presemtiifiventionycasuch

Stch  conBadl P88 e el e et ol e BBt el L "

c ! . >
accor dang@uid by ﬁﬁﬁéﬂa&@%xfch%ﬂ’dsﬁﬁ&ﬁﬂ@ fo@(%'ifﬁfu glrjém%;gr ﬁ%g%@ggamﬁ twenty

grans of fine dground dehul | ed whol e soybea wth 10 grans

of sodi ueithsr alone®r together svth pevitable borrespondingisalin dékewise,tantl as$70 M of hot
water at_95.C. .The powder. :was bl end for about 15 mnuje i t.h wat er

t enper at WE“WQV%EHC%M \ggﬁ A C'Q'Sg @._n%ﬁ u( t&@f‘rﬁ"l%fai"sgmaé‘ bosed at e
flavori ngohd 84 adt@e‘s/emoﬁ%iram% Fesilt® Id gl‘séféired-réi{t?bésdﬁﬁ{éh{s', B8dilhnditthfe, Was

homageni zed in a two stage honogeni z Firs { age pressure was mai ntai ned
appr oxi npetassjum Gitod® apd/or cordbinationeebsuwthsalisjearabe a5edGithes alonEloe irs oy

beverage of,thi.s 9.. = 3 S 02. WO 01/ 24 PCTI USQO 269' .72 exgnpl e did not
gi ve anycﬂpﬁ_’?‘? on g’é‘h&m&acﬁgv\ﬁ@‘?V‘%ﬁﬁ ﬁﬁmataﬁm%ﬁ Toes e éﬁ’/‘g!cﬁ’é fon. The
flour maheiaéne0! Altdrhati oty ThIaBcsrdRndowith M8 SheAtiBA! dthérfodligRadt dReProned
| ess than 10 m crons, and pressures of 20,000 psi can be used during the

first stmgao- axdornadybassmsidrcrirbausedd Assspasateembediofents, the presemtd dehul | ed
whol bean f bl ith. 5 .of sodi i trat d. 5

of pot acteniier yinelitE ns, SF o atad< mdushalivcifs. B SortPaponoinaivgle A %oc 05
mhe PevHBMatGss theRBfl€For Glaniile Waribas Bh@sgﬂﬁﬁa ardl6t HibbOh AL SAIRTc S

erature was mai ntai ned between 90 and 95 C. After 15 mnutes, a fruit
f | avor i nusedesatisfastorilyni Hhweves, thecpesulting lcempesitibns pagpatedtwitle swzhsinbrgamiyeni zed

i t h i zer,. First stage pre nai nt.aj.ned
oy ox! naaaf TG EHE S FBlkealy ntproRt S heR bRt fonfiTisgR yalP BT sent e i g
pr essur epfoRedsqrasaniéteis| @dp%fﬁllgremaeﬂﬂ@mgﬂ pRSsute TONdiffbhK d¥dcHBed bisdwHEt L Y,

sandy or powdery nout hf eel.
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
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The soy material of this exanpl e can be substituted using defatted soy
fl akes. Preferably such f}akes are ground to |ess than about 15;@@%32
Al ternatively, a one .stage honogeni zer can be used at _pressureS In

accor danceyglisuehdi S 1 nvention. Exanple 3 One hundred andl,%ﬁn\lmg;ﬁrrs of
fine ground dehull ed whol e soybean fl our was bl ended with grans” of

di i tr.at d th bl ended with 70 m of hot t t 95 C
M xi ng. et b@ed Wi e Gious SOmPansH Gesfor stancasa Bhosphaie: nu s
£l . o . . L. . .
ho?rggralnirezbgg’ ollah& ta't t st g%g%%ﬁbﬁ%ﬁﬁ}égggw‘%ﬁdsg &g% g%%h%?g,ggﬁﬂr\@%go%\gfnt ai ned

appr oxi rtmse whidiDedi08e peed witldout semoel ofdhsindigenats br bAGrallyi ocol¥ringy nati vely,
the nethod of this aé)d 0 h?r,exanp,l es can enpl oy reversed pressures; that
is, a fiRrQICIACSONS 4 qr‘?&@%sqma@ahescri bed el sewhere herein a second

stage pressur QM o) A |le 4 Two hundred
and twenty fi’lsleeo%rn gm; Ot%o%fcl)fgﬁgh gglgffra]dﬁ%%‘ﬁ%ﬁng? r\ﬁ’%&"&@?ﬁﬁ?ﬁs LYY was

bl ended depthdihg vpoanke amoswidentit) dndiérediniensiontofglké SR/ partienlaRd Wiekh 276U n
of hot water at,L 95 C., é&t?er mxing, a vanilla flavoring was mxed with the

i quih d. CPHCentAtoNSEYPIORI rapgs Qongmﬁﬂ-b&m&%/o,zaltmggh swstting mxture
st i o oions B i iRt B Gl B BARRf Haine sl onSeion 354ESS ol

( Opt i ondd.B ynd aboutd8%dai ry fl avori ngs can ot herwi se be introduced). The
[ bl ended with cows mlk containing 2% fat in the

resulting so dlné S ] [ C ] 0
~foll owing rrary?r'f Tre c?ﬁ?ﬁ%%@f&imsg@MW% can inciydenintrodactipnaorse 50
Lk 25 50 _ar. .. Th
@10, Y o A BroPreliRouldad SHE by pRBRRE of P tbiBit e s
an aquechelicsed that asonrceiof cakcium ddrestidsbodyscdnisibteticyaatlan exfraeitiire toat er

bl end, and/or . as mxture of citric acid_and a conjugate base salt. Exanple
S One ﬁa?%‘éﬂ%@l%rheyemg%mgpaﬂﬁgn-ow aFIORE SQJIT feed gradesaldimne soybean

flour ; Wb f [0 15 grans of
sodi ummgﬁl?gfg{éﬂ% S sé’;‘ﬁ g%%&@ﬁ@eﬂﬁggﬁé‘%?@%??ﬁ t F{l@%ﬂﬁﬂﬁ%’" at wat er
at 95 C. andfwithoutilimitaricat, bethodaldienysalfate ureisthe kerrtsppniihg vt sphaté gasibé N t hr ee

equal portiong. Each.portion was mxed with vegetable oil (Canala G1l) in
the fol I‘b‘\ﬁﬂﬁﬁ‘ah&?ﬂaﬁﬁ?ffg%oy m |k 1000 granms 990 grams 985 grans Canola G| --

10 grams 15 oriethod or process of this invention can be used to control the fat or oil

content of the resulting milk or beverage composition. As mentioned above, the
various soy materials can be used either completely or partially defatted.
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.



After mxing with oil, flavoring (1% was mxed with the liquid. The
resulting m Xture was honogeni zed in a two stage honogeni zer. First stage
pressure was mai ntai néd approxi mately 10,000 psi and the seanGEEtwa at

|, 500 psi. wooih@yor or oil component is required, as the PO '3479” of
this exanple provides good taste and texture characteristics. wever, a
suitable fruits flayor ¢ onent can,be inptroduced using whale fiuit, fruit
juice, powder ,E’%‘S?%%%tl?@e 1 SQITpes.Can, be it‘i’lé‘ﬂlﬂg?@e‘?‘l@r rwiss fortifyeths One
hundr ed dhoeiveloohipdcitihoURd disiiteiad sspRhFodltefthd dOkbu it Rayor am  of
soy protein isolates was blended with 5 grans sodiumcitrate and 5 grans
of ~ pot as singminciottheseskilipdiin thogrtsopjuotein solatercanbedndonpordted 86¢h a1l of hot
wat er at 95 After . m n es,.flavgieirﬁg,(l% was mxed with the |iquid.
The r esul%‘Pﬂﬁ’ A, apgtena sasffg'f%‘@@?ﬁ SH{biedurng preparaian., Otherdapd grader r st
stage pr ' apd ' Y, ' .second stage
at 1 sbo TRatlit e TRETES WeR aRPRl Rl Wbty s Bt e AR A 0U°TT
cont ai ns conténgtates. Revandy epproved federal megulatirs provide miafmimt refiirémemgul ar

soy mlk, and is of.the t contenpl ated for the above..referenced "heart
heal t hy" taé%qebh&sﬁémﬂ%ﬁﬁ/ﬁ@re Y obfyY mﬂﬁfoatbewﬁg@nﬁu%wmeommseved by
usi ng defyaiitRRe 2Minkth ; of, fine_groun

dehul | ed whol eesoybean r%eﬁ@%ﬂgﬁgénggﬁéﬁgf g’gf,%’?g?’%j ;nenlfng% %‘?@?Hvé-s

bl ended winelpré&segt mventign amkdanrbecprepared usimgghenmetieddsiRieins PoregampRt theand
0.5 gram,of gl?rra enan as stalilizer. This, soy powder blend was m xed with
1885 nt dear Sealiiy compasitions s e VR amaximpa fakeantens of J2%5 bewi t h i xi ng

, 90 to : ' f ' ri 9 m xed

B " o GHfchi) BrsgnThAh fuuioff  tipahenf b WhER soN Bl dobl o 8%, e
honogeni dess sayibean parebs useds binatthe expimse of nutritionhl valud)VERE nfethodEbfthigoY

m | k al so_contai ns,,a hi gﬁgr anpunt of otei n_and | ower amount of fat than
regul ar JBYFIHORENARR use, ?fﬁagm%ma » Bd wedl asiextranenusi pretein saregsensi on
agent s anjg nfdtiepyid | : > : reguired with
the pr esgﬂt int%ﬁ%#@g%? pr ovdutgéﬁggtggf’#’oﬁﬁ? ggq&,ﬁéfgitp Bfr% gﬁﬁ(ﬁ%ﬂ%&% I st ency.
Exanpl e 8Sextnxe dharadteristigs.ans of fine ground dehul | ed whol e soybean flour and

55 grans of s&y .protaei n,i sol ates was bl ende ith 5 granms of sodium
citrate, 5 gr 5oyt deggadate snzymes san opfignally, bgrused agnesdedidepending as

stabi | i Zqipon IKE FarfieMaPhifihteaféltbsen. Such enzymes include, without limitation,

pectinase, amylase, cellulase and hemi-cellulase. Likewise, various proteolytic

enzymes can also be used, either alone or in combination with other such materials.
The concentrations of any such enzyme will vary depending upon the texture,

U 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.



was mixed with 1885 rnl of hot water at 95 C, and maintained between 90 and
95 C, with nixing at 90 to 95 C for 15 mnutes. After 15 rrg tsﬁzfzn@/oring
(-1 9% was mixed with the liquid. The resulting m xtucre was homnbgeni zed in
a tw sta %g‘eni zer. First stage pressure was maint ai i mately
8, 000 psi qgﬂg e second stage at 1,500 psi. This soy ml co%o?glkﬁs a

hi gher anount of otein and | ower anount of fat than reqular soy ml k.
W?h proper i’byagf';‘?li’ﬁesﬁﬁéné’@tg@tiﬁéﬁ%S%&i@ﬁ?@??éﬁ?ﬂm wch a he zzlonposition
of this v, ' ' ' . t 20 m crons,
preferat();lﬁ.)yi: essnﬁﬁgﬁa%_f@g&%&b%@&g&@%@%ﬁ&le&fﬁﬁnaggﬁtz WO ot n~raa

pcr nr sodifeEnmisrens) wnd vesterginamnedunt sufficiem 4o prevdie theadnygumest SHykan 1 our
and 55 grans of s,gg protein isolates was blended with 5 grams of sodium
e

Ci t r at e COBSISIEAE pueran simensions ofi the soybeagcompapentare more sansistently

i e werh cphderadRs Gan bidst bl RSNt SO BRNABRHBET, 00" ana s
C, Wit h prbedsss, aid Pdvide 35te @nd @dxnire quiatititewhic ireboltbsutpiisin@and! avori ng
(199 was mxed with the [iquid. The resulting m xture was honogenized in a

two st adRexpreiricgiven the prigrart. Suchdimensions arepreferablydess than Apperons mat el y

8, 000 psyi . I .S S drink composition

al so con g;%% bg %ugﬁée:dr)&g%%ﬁﬁ%gg spc r}%ct%%gnﬁgr%og%\ﬁgﬂg P é)sgxbeaélfm?tggaﬁ hén

regul ar dipyoy takerialid midtoigrownd; dlended willewafer, theh ﬁeﬁogaﬁaed dw@ithé ood grade
salts, such as calciumsulfate. Exanple 10 One hundred and twenty grans of

fine grdughiprsssiies dkpstrpted hersin: pbuhighlyopreferees embedimentsi a foadgrgdans  of

@750 Bl R Gpit £ BRYE ey T B B0 b0 GOl SRR e andlBdelr e e
tr eat ed vithiout Disnitationcthe@ipanit héid 3alte AEyribed aivie Fally above] ALWolldsE, _
hem - cel | ul ase and pectinase. After one hour flavori ng ( 19 was m xed with

L he |i quydl-known tethese skiljed iy therast, asey sinkg made da acger ﬂfﬁg«e
_ e gt A 5 000 Dsi
and e Secutiol, & bS bR IUSERRL £ ifior Wbl aén B bOT B0 |1)) Dy

conposi tjunsdictiont, lstatutersadefirdtion oritheqiesenoe and/or eoisehahtioesf imcond t at e

enzymati ¢ activity. Raising tenperatures can then deactivate the enzynes
and” cont¥dditvers cOBPOREMof degr adati on desired and the resul ting conposition

texture. Th ot el _ _ . t \
nordr a1 of SO bapShinb et bARBLE v InRARLERA SF ol bOMROUBE " 27 0ne
or in cafithesdrt described hereimcas bp dohydrgtedi for hiter reyonstitntidndarwter. 1thibr v

soybean ticulat n the formaf, fine grou 3 dehul | ed soybean flour with
a dry \/\éﬁg{f‘tﬂ ¢ ¢m °Mlﬁ VR gt CORP “ﬁ@a PWRES MEPIRECOMS. of sodi um

ci trat e.TrilRioRY: dﬁqﬁ | ' i dtﬁér | tenperature
of 95 C rT e 0s (ﬁ)lyé?’?r@;t r egfglﬁggﬁig%gdﬁgf ‘(S)}Pﬁ lg%%’hso%}lo ngﬁ?t}e%é% an 15

. mnutes technaques vk kmtawreta thogmeskiled 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.



1 3'SEP 2~~Z WD 01l 24644 PCT/ US00/ 26972 between 90 and 95 C. The soy
m xture i's then honogeni zed in one stage at a pressure of aﬁogtsg? 2{][}2
10, 000- 20, 000 psi. The soy beverage resulting fromthis proceSs has

particul at svowtuess Wi th a size | ess than 10 m crons provi qj%%s%wg@w
consi stency without any gritty, sandy or powdery nouthfeel during sensory

' . cay. i f 1Lis h i zed |
Pwor ot age o8 Rbydiie A Rind aiiefes g dofd RlySirats arsdfs aiests sncbe
honogeni featuries rdlining forthé coinPbsifibnd s filekirds OF Wis %eﬂﬁgfnpghglhgﬁgeg;fﬁg@??i on

pressure stage,iﬁi&f mai ntai ned at 1,500 psi. Alternatively, TtI
can be pfeawiresinchdethe supsisingand unespesied rfsulls Obmined Bk dryi grofudnpl e 13

i . . | Iyl dded t [ th
ol 1 ow nOsal phfticBR e peicter, 38t 53 Spttases) 3ndgists sharasinmbtioss canol a
oi | and Achitvetaumingcathponenrrdit/6r procdist d’xﬁét@fse&ﬁ&\ﬁ% E&%nﬁﬁ?ﬂaﬁlgfep%?e of

the followi ng fat/oil conmponents can be substituted for can ~coconut
oi |, saf thovght netipossibley Jtshoudd,| of coursel bevenderstopd tldtthesclexampleare 0i |, or a

[ | b i,t ably hyd ted, EXx le 15 Wth
Fef er enc e I0F BusRlRuf Atk Sy et the i epdde aat dinied 1 teded to ¢ he
soy m | kpartichRy esbiatibfs bf b RAREs, Eaﬁdlﬁgﬂi-;ﬁ@?eg{alg%ﬁ%‘é I&Q%F@Q?ﬁggﬁipevi ous

provi di nc& a noxe desirable mauthfeel. As ap e to any o
0

exanpl es mﬂa@b&@ﬂ%imﬂmdegg?ecmmaﬁzﬁ@dhzg vaﬁddsru;haﬁuematab]og&dllzgr I

[ ' FoJeJ | ficatli relate rocess paraneters. anpl e
96 we n PRYBLEorRNiRa) ShBolBnn Sansiduriet i ssbr of iy Basnionce wi th-
ﬁ er and honB@epment ioGfiakd &R1 hRSHE Hk%ﬁ?x%ﬂﬁﬁjgﬁf bp@)éflf]aﬂ;% ﬁ) t?{é\%’:)eurl zed

met hods_commonly known in the industry, Inc Ing ultra hig erature
past eur i #alledin the agtp Howmeves: it hgs bem found thar especiallyegomidesulsxanbes 17 A soy

o ended S AReEAEREA AP R imR! RuRBbrcirow Snhier Lio SdafRlCe anour 10%

-to 14  Switzerland. Likewise, various commercially-available one- or two-stage high

pressure homogenizers can be used in accordance with the present invention; one such
homogenizer is available from either the Rannie or Gaulian divisions of APV, of
Wilmington, Massachusetts. ‘

All components and/or ingredients used in conjunction with the present
invention are commercially available from sources well-known to those skilled in the
art. Likewise, the various process parameters described herein can be readily
modified by such individuals to account for variations in the identity or concentration
. of such components and ingredients or as 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



1 3 SFa 2002 wo omds~ PCTI USOOn6972 about 50% of the total volume of the
soy beverage: animal nmilk, cereal nilk and conbi nations theqe?fSEHEx'Z@&}lﬂS_
The starting material-is dry, fine ground, dehulled soybean flour having a
particle sj than 100 microns, and the steps of Exa

fol | oned e@;%{ﬁ?grrperatures are mai ntai ned for 30 m nut e?r&sﬁ%%ﬁo
honogeni zat i qn, _é% mJk flavoring is added to the soy m xture. The soy

mi xt ure FEAMPlEdi¢apbgiveianggritty, sandyes peprdsnnmeuthfedl grsensgyep is at a
pressuree?z{l oximately 8,000 psi. The second pressure is at

appr oxi ma ePy , 500 psi. The soy beverage resulting from honogeni zation is
t hen past eur i Thelfloyr materialef disrexathple kanbe grouid @sprakilhtkedindhsidiedart - The

flavoring conponent of this exanple can be one or nore of several commonly
used in 56 than 1 miapns, andipressniss o€ 20000 psi ean brinsed duringdbe firstistagat i on,
chocol ate, vanilla and various fruig flavarings. Such flavor conmponents can
be obtained from Jeneil Biotech Inc$¥EQﬁiggéukville, W sconsi n. Exanple 19
Usi ng whol e sOxb&andiedand twen§ griths OF Fine prohf detiitlcB WARM g%'b%ﬁﬁ'ﬁ'oﬁf ent wth
t he met hodol ogi es descri bed herein, then exam ned under 1000 X

magni f i c3as blended witheS grameofsodiym sitrate and figraws of petassiumtcitrate then st i cal | y

ai mensi otieE Bbngka S AT b RRFHR A Fo nepyBils wasblrita ot an be
used, i nabaasdaivees hhd tetlendiny Vatédra@mpeRnit WisIRaiR AR G¥ivEer g@!{;& S as
can be verified both m croscopically and by sensory eval uation. I'Te the

princi pl 8 Cof After 5 mrinutes.i afuit flaverieg was seikedwithi the dignide cTheareswlting speci fi c

1' odi mept: | X d learly. that. these descriptions, along
ao h the ¢ osée%’alggp r egsﬁﬁ%‘ijﬂb@?‘})%g&5?&8&5‘*"5%%%@85 Presgfet with the
cor r es ponninginédapproxiMaeBo 80,000 psitmmdvhy s@fondstipe! at 12900 p'&i.eAg% jHat ended to
limt the scope of this invention in any manner. For instancé, the say

conposi t highPregsureeduces pasticle sizgrand psovidesra seyimitk withoutracgrittyf, ismadyi @n  of

mlk or r advantages and futures of this invention wll
become aggeggée&%ﬁ??@%@he followng clainms, with the scope thereof

det er ni ned byThdisoy satsinkbf thieextinsle @h be sabstit@a s fied 9IRkeki I 1ed in
the art. 1 3 SE~~' 2002 WD 01J24644 PCTI US00J26972 W

15 n-
claim 1Pre/£erﬁbé' such flakes precgravnnditp lgssthan igbout higucronsi Altemativelycaope+ si ng:

providin ngs@ | te . | ing at.| east one of
an acid g‘ﬁge gé%ﬁggérg?%}dcvﬁ?x '?%; saﬁgp re§§‘g§%ﬁln§ cgadrl’?’?é l%ﬁg}atbns ‘ﬁ&?ﬂ‘%‘?& water to
said particulate in an anmount su-~ciEximple 3pr ovi de |iquid consistency;, and

treating said Iiﬁﬂui&ﬁﬂéﬂg pressureaféﬁat er than about 6,000 psi. 2. The
prlocetssdo;: C Qneign iSHKEY grams; ¢grquné_d§huklednwhawswbmﬂomovast ﬁnd is
sel ecte : 4 ar

ot al salicoog) WRACKAR GBS b and it iirted 30th, 1) BFh

water at 95 C. Mixing parameters were as described in Example 2. 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
10,000 psi and the second stage at 1,500 psi. ‘

Alternatively, the method of this and other examples can employ reversed
pressures; that is, a first stage at 1,500 psi. As described elsewhere herein a second
stage pressure of about 20,000 psi also can be used.

Example 4

Two hundred and twenty five grams of fine ground dehulled whole soybean
flour was blended with 15 grams of sodium citrate, then together blended with 2760
ml of hot water at 95 C. After mixing, a vanilla flavoring was mixed with the liquid.
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3. The process of Caim1 wherein said ground particulate is dinmensioned
from about 10 microns to. about 100 microns. 4. The process pf3 SERi P02
wherein said pressuré is between about 7,000 psi and about 1z, 000 psi. 5.
The procesWOM24§44i m 1, further including heating said |i BOT/AS00/2972The
process of Claim1, further including introduction of calciumion. 7. The

process ' et hary | ' it d e of a fat
and an o%e%%@%ﬁg%a%%%%ﬁ?qgg egt%%éflﬁ)mm eﬂjezeg'r gﬁ%téé %i st | ng of
veget abl presiire wasegsintired dpptoximatelyr8|000gissamditheaecdtidwtageons), so@psiof 8. The
process &5 Olghm 1, .furfher_ including additions of a flavor conponent, said
conponenfORMnally c yariqus dairy flavgrings,carhethenyiss je streduced);  Tha esaltingsoye,

Cn 12 4644 88 wARHGIAcE UCORPS At ABSaibiE 8 fat iy e ofiobdn mano 1 21 g
parti cul 8oy mitk t er250 gramsi 0360 grams t RSO ganut 40D gramisONASOPRaMs CONPOSI tion

obt ai nable by the thod of Claim 1, wherein said conposition conprises
whol e so%@'a%m”gt ﬁ%ﬂm&o. 200 gramsmod P9 pnsof 1Q0grams.  OFPtgsamsi ncl udi ng a

cal ci um addi t1 oG | &4 i . i.ncl udi ng, at

| east one of gﬁégﬁ% m s%gﬁﬁgéoéndéﬁ% @%ﬁﬁgﬁé@b@%vﬁ%ﬁeﬂ&@gﬂa&%@ﬂmﬂ&2_ The
conposi t aoan aquedus soiutionbeineorporated admisokid idireetlys into did Waten Blénd! Akd/or

i ncludes a flavor, copponent, 13., The conpgsition of C aim 12, wherein said
flavor cm°ﬁ§“§eﬂ°§§%399’aﬁﬁtﬁ@a§?%ﬁs consisting of fruit, fruit
puree, juice, concentrate, powder a%%gr@:ig‘gi nations thereof. 14. A nethod of
using substantially all indigenous gan cel | ul osi ¢ and prot ei naceous

terial to pOaphundmdnoyd twedty fivegramsef fine geamd dehulled whotdsdybeani Ng at
Whol ¢ sofiBENapbleredMuhd 0D g of defeded sedien dlobr aedhs Epmuotiodim | quer

ol e so . , i quefy
sai d soy =) ' | r ficient
o homoyouite, "AHE sof PowbEARbid o BlehapR WIRCTreR Ao o B AbEASS & A
further mixingai surh tetmperhhutes the liquid wasldivided inothreeldguallpertions.hedclpf C ai m
14, further. including i.ntrodu ioyf éf aitd.ﬁast 0 of, a fat and an oil
conponenPORON RASIRINE YF@C&%&%B‘& aaela Qihdn the following manger.

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 homo;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 wa§

maintained approximately 8,000 psi and the second stage at 1,500 psi. -
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vegetabl e oils, vegetable fats and comnbi nations thereof. 17
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, 9-1109& was-mixedovith 48%5 siBpghot 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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Z10%& () - ;(#)100 ‘Sgﬁkﬁﬁ&rﬁ%ﬁﬁ’ ﬂm@uﬂi(ﬁ)eh@“ed wholg soybean flawngnd 35 grams

1010% (32 wﬁé@?ﬁ PIALE b it 5 e of ods SRR, S it 07
334 @ J 6 6ptitddsingin citfatd, IRTPAIOSL (Aragenaivds {ibiliz&0nd % graths of tricalcium
phosphate. 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 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 stége 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 maintajned 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 Exaimple 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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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.
Exampie 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.

'é . 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 inethods, 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 apparént 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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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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10%<& () than about 10 microns, said composition obtainable by the method of Claim 1,

wherein said composition comprises whole soybean material.
10.  The composition of Claim 9, further including a calcium additive.

11.  The composition of Claim 9, further including at least one of an animal

milk component and a cereal milk component.

12. The composition of Claim 8 wherein said drink is a soy milk and further
. includes a flavor component.

13.  The composition of Claim 12, wherein said flavor component is selected
from the group consisting of fruit, fruit puree, juice, concentrate, powder and
combinations thereof, |

14, A method of using substantially ail indigenous soybean cellulosic and
proteinaceous material to prepare a soy milk, said method comprising:
incorporating at least one of a food grade organic acid and acid salt with
a dry ground whole soybean particulate to form a soybean base;
‘ adding water to liquefy said soybean base; and

treating said soybean base at a pressure sufficient to homogenize said
liquefied soybean base.

15.  The method of Claim 14, further including introduction of a calcium ion.

16.  The method of Claim 14, further including introduction of at least one of
a fat and an oil component selected from the group consisting of animal fats,

vegétable oils, vegetable fats and combinations thergof.
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18.  The method of Claim 14 wherein said soybean particulate is
dimensioned less than about 100 microns.

19.  The method of Claim 14 wherein said particulate is defatted soybean

material dimensioned less than about 10 microns.

20.  The method of Claim 14, wherein said pressure is less than about 22,000
‘ psi.

21.  The method of Claim 14, wherein said organic acid salt is selected from

the group consisting of alkali and alkaline earth metal salts of citric acid and
combinations of said metal salts.

22. A soy drink composition, comprising:
a whole soybean component dimensioned less than about 10 microns to
about 20 microns; and

water in an amount sufficient to provide said soybean component a

liquid consistency.

23.  The composition of Claim 22, further including a food grade buffer
component,

24.  The composition of Claim 21, wherein said buffer component includes

at least one of a food grade alkali salt and alkaline earth metal salt of citric acid.

25.  The composition of Claim 22 further including a fat component.

18



R —

' NC 10&(&(!! 10 U 10 U 10 UY: 10% U& ()-s6&10% & () - &4ML0%
%8 928%8&()(&% 10%U&() okaBYNC 10&(&(!!&10%h&'()-8103/oh&'()-!!10%
h& ()-"f10% h& ()-3!,10%L& ()- 10% h& ()- 9dBYNC 10&(&}!! 3%16?% gh&()-
9g 10%h&'(§% FlO%h&'()— &MLO% h& () -910% h& ()- .10% h& () [t :
108( &( ! | &/ DWME() - L, 10% h& ()- S)MLO% h& () - S)MlO%K&.c(r ? 0% h
h& ()-19"110% h h& () - ’\}’\’?YNC 10&( &(!1 & 310% h& ()- L,' 10% h& MLO%

' % IAreleds Y Nor mal " " Headi ng 13]c"
Pﬁegél ﬁgwgg]/c?d':?—leadl ng%B an?_feé@fiﬁ zg%é}ﬂ&%@fﬁtﬁmgﬂ‘@“ 18 AR adi ng 63%5c"
"Headi ng SXiTaseous ik adglteral mid atditivt selebiel Grodn Heh3th Coh QL@ GPMH, Font M

' 09C L 3/ FX% A “abcdefg] q} VN b5
| &<* 2- IU]2 &‘%@gﬁ awbvgﬂppﬁEWrwy 2/}~

a . Y@i j kl mopgr st uvwxyz{|}~ 6T| mes New RomanAr i aI Couri er New'h Root

EntryWrdDocunentQ ! "#$9%& ()*+, -./0123456789:
<=>7 @\BCDEF GHI2TKL MR QRBTHOSYZIf\ (1A 20 SrisGiRishid RAPRES LY MMNEL ]S ~
flavor component.

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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