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protein source for individuals in developing nations. For these reasons, it is important

to solve problems pertaining to production and storage of soy milk.

Unfortunately, the present methods of making soy milk result in a less than
optimal dairy milk substitute. Generally, soy milk has a clear, distinct, and
unappealing flavor difference and a difference in texture that gives the soy milk a poor
and unpleasant "mouthfeel." The poor mouthfeel is a result of cellulosic,
proteinaceous and carbohydrate constituents of the soybean. These constituents are
known by those skilled in the art as okara. Additionally, the appearance of soy milk
manufactured by traditional methods is quite unlike milk in both color and degree of
opacity. Dairy milk's appearance as a suspension has not been subject to accurate
replication with the vegetable food materials, partially because of the high
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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method has at least three distinct disadvantages. First, this method requires the

soybeans to be heated by a microwave apparatus to degrade the enzymes found in

whole soybeans. Second, this method utilizes only enzymes to act upon and liquefy

those constituents of soybeans known as okara. Such enzymes are expensive and

require lengthy reaction times. Itis well known that enzymes are extremely sensitive

and any heat fluctuations or improper solution conditions can alter and adversely

affect the activities of those enzymes. Because enzymes are so sensitive, this method

can not reliably 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 mlk. This needs to be acconplished w thout
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Another objective of this invention is to provide a method of making a soy milk

composition having the complete nutritional value of whole soybeans and with a
mouthfeel similar to dairy milk.

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 whole soybean nutritional value while
eliminating an equal volume of environmental waste.

Tt 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.

Accordingly, it is an object of the present invention to provide various soy milk
and/or beverage compositions, thereby overcoming various deficiencies and
shortcomings of the prior art, including those outlined above. It will be understood by

those skilled in the art that one or more aspects of this invention can meet certain
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contemplated by the prior art can be used to treat the resulting liquid. While pressures

in excess of 22,000 psi can be used, satisfactory results are also obtained at pressures
somewhat lower. In particular, treatment pressures between about 5,000 psi and about
12,000 psi are preferred. In highly preferred embodiments, beverage compositions
with good taste and smooth mouthfeel can be obtained using such pressures in
conjunction with particulate dimension less than about 100 microns.

The soybean material of the present invention can be obtained from a variety of
soy sources well-known to those skilled in the art: including, without limitation,
whole ground soybeans, soy concentrate, full fat soy meal or grits, whole soybean
powder, whole or partially defatted soybean flakes or powders, defatted soybean
powder, whole soybean flakes, defatted soybean flakes, whole soy flour, dehulled

soybean flour, defatted soy flour -- any one of which may be utilized roasted, partially
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salt conpoRRmea sbdke i€ conjunction with preferred embodiments, an acid salt can be use
alone to achieve comparable results. In preferred embodiments, sodium citrate,
potassium citrate and/or combinations of such salts can be used either alone or in
combination with citric acid. 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



viewed as having a chelating effect on vari ous soybean conponents, pectin
in 5 WO 03/045170 PCT/ US02/ 38099 particular. This consideration may
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The method 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
yarious 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. Corn and
canola oil are preferred for certain compositions, while dairy fats -- including without
limitation cream or buiter - 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.



Even so, the fat/oil content indigenous to a given soybean material can
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one present invention and can s n - F
exanpl eadvdreelyladtacting éfasqomty @Baﬁ%kp foogll %rgﬁﬁ gg%éég&srm%ﬁﬁﬁﬁp Pat o

\(/:mogf : nts 83{)]%}%1#%6&5& cag,] %?ée%u%t%elﬁrdrﬁﬁﬁduﬁe thédint Wel ahfdthercduimyosrantlkof

‘eSS soybean can be used, but at the

expense O e dtdr! ctoh é]f}{até{@ﬁié@eof-rhe met hods of this invention enable use of
def att eff SOy materia as extraneous protein sources,

regul at orK rm@eﬁﬂeyreppmvadcfeéﬂal tegplationg @revige sanEnuR) W‘iluéfég’relné%tot’fﬁg%e and
texture characteristics. Various degradative enzy G

used as theddBuitionpsadihegrt h@ﬁﬁhﬁ RRY ﬁ‘t‘?rctlﬂvﬁjfagfoﬁ{’r%ilt &Hg?ﬁﬁé%és)g% uch
enzynes ing¢lud wi t hout . SV I ase and
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either al ONG:fve bﬂoﬁ QAR ﬁtﬁeﬁﬁeﬁhfeﬂ Wirpethe stthodeherciml Bor exénaple, the

concent PAT1ORS 0 any suc zynme will "vary dependin upon t he texture,

consi st gpait iathy cotpesitegs eeilldlsodbavadl ataxunuma@it ceatent of 123@- d&€det er ni ned
in a
difficulty arises in that the fat/oil component of whole soybean totals about 1.8%.
Less soybean can be used, but at the expense of nutritional value. The methods of this
invention enable use of defatted soy materials, as well as extraneous protein sources,
to meet regulatory requirements and still provide a product with desired taste and
texture characteristics.

Various degradative enzymes can, optionally, be used as needed depending
upon the particular soy material chosen. 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,
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



straightforward fashi on based on the anbunt of soy material present.
Cenerally, the non-enzymatic nethods of this invention utilize tenperatures
up to abwoto3a@d7C, preferably between 90 and 95 C. Treat PemtUSO/380he soy

conponent at 7 WD 03/045170 PCT/ USQ2{ 38099 su e s the
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t he present invention s .also a soy dri.n L EHEposi ti on
i ncl udesatsfamiene é@?ﬁ%@ﬁ lesﬁ%%%ﬂhﬁe%meﬁ%t#}gﬁ (gaglr@gg Ig tet‘%g% tgggﬁitﬁ’f(tf% m'dcr ons,
and water in a . i Ci b g ddifred deprueesit degradajionchn
consi st gweﬁﬂgn%ﬁgﬁ%ﬁﬁ %ﬁ%ﬁggﬁgﬁ%ﬁa{rﬁfg soybeaﬁ corrponent@;r e nore

consi st gkl crapdisamigsderably I ess than those attainable through
traditional colloid mlling processes, and provide tﬁSteS[auﬁg texture

qual i ties whiieparythelpoesens irvyenfiondg alsad sQYERPeeBROYHOBn rior art.
Such di nensions are preferably l.ess than 4 m achi eved
t hr ough cpmpgsitiosanelsden V‘Qﬁge g%‘%f‘é’élsﬁ"ﬁﬁp anh@)%z%%%ngg %@?ﬁ@tA ui;l y soy
material .i.g initiall ] - : bESQas thdt @ngenentiat Iquadt er
Wi th, ﬁpé@emé?fp??’ qnﬁc‘g%t%%?é%gﬁﬂ%ﬁgu%%gﬁﬁé%g% buf f er cgnponenl'lﬁ t hen

hormgenicéﬁ&ls%ﬂ T Tht REcRiDBinRsRseHy &Rthe lsbytsdanatorep dnent are MOIE ACRLITERIY can
include, Wwthout Iimtation, the organic acid salts d?]z),(x:rﬁib d nore fully
above. Asdwoubidetsblykeish ihamothose otteinebls thaqugh teaditignalicollopd migimg, gy j n,

made i n accordance with this invention, ..can _be  defi . @] a mlk or
bever ag@xowpmdnﬁgfq}ﬁéﬁtﬁ%ﬁm‘gfmmj ‘lﬂalhgiﬁfi SV?TE%EJGS%EESP%&%E (:ini tion or
t he presence and/ or n rati of: : Ifd fipmpbAteions A SO

dri nE cdﬁ’i‘ﬁﬁg‘?cﬁ?gﬁ“’ieﬂ%g%ﬁﬁ%gﬁbe Wi %Ht%ﬁiglgﬂlgﬁge ti&‘%ﬂﬁ?@olr%%nyﬁggnposin?i on yof

the sort ] : i gr sbatibnadrelbrboessing ef a seyheantatgtiabnAi n
wat er . ?ﬁﬁ?ﬁ%egﬁg}égt%gglll%ueg%}gg?mnt IS Iirgﬁi-v\ei ght[ cogg%ﬁ% and |.ogwers

shi ppi ngirg@sY matedaladiinitiatigimicpo-gyoutd/ it g wnigFRE: b YRIG ur e
homogen Ipzrgfr'era(t:l?l?/, itt)l(zorporation of a food grade buffer component, then homogenized under
the high pressures illustrated herein. Such buffers can include, 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 with a high-pressure homogenizer 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



enpl oyed, as can other nethods and techniques well known to those skilled
in the art and designed to provide the sane or simlar result. In addition
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set forth herein,. .Conparabl. PN L1agRStasRcReact@adticged usi ng
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APV, Of W80 ity MRS AHAGES San B kedtiowpasiaghaiuns asher mothedolagies used
i n conjunctiyon w { he presen invention are comrercially available from
sour ces el dr-donastitichal batmdikehisedniistanhavith the scope of this mvention.

Equipment to make and use the present invention will be well-known to those

-

skilled in the art. However, it has been found that especially good results can be
obtained using a micro-grinding mill available from Buehler, Ltd. of Uzwil,
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, Massa;:husetts.

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.



art. Likew se, the various process paraneters described herein can be
readily nodified by such individuals to account for variations in the
identity woogowmaent rati on of such conmponents and i ngredi @aTraS02/35m39
required to achieve results in accordance. with those described herein. 9
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together blended with 1870 ml of hot water at 95 C. The powder was blended for
about 15 minutes, and the blending water temperature was maintained between 90 and
95 C. After 15 minutes, a fruit flavoring was mixed with the liquid. The resulting
mixture was homogenized in a two stage homogenizer. First stage pressure was
preferably maintained at approximately 5,000 - 7,000 psi and the second stage at
1,500 psi. Again, the high pressure reduces particle size and provides a soy milk
without a gritty, sandy or powdery mouthfeel.

The soy material of this example can be substituted using defatted soy flakes.
Preferably such flakes are ground to less than about 5 microns. Alternatively, a one-
stage homogenizer can be used at pressures in accordance with this invention.
Regardless, pressures up to about 20,000 psi can be employed.

Example 3

One hundred and sixty grams of fine ground dehulled whole soybean flour was
blended with 10 grams of sodium citrate, and together blended with 1870 ml of hot
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
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Exanpl e 3 One hundred and sixty grans of fine ground dehull ed whol e soybean
flour was blended with 10 grans of sodiumcitrate, and together bl ended

wi th 1870wolo3oisihot water at 95 C. M xing paraneters wer @CaLUSAE30p9 bed i n
Exanple 2. After 15 minutes flavoring (19 was mixed with the Ideud d. The
resul t i atwoistagehomegeniveno §ant stage PFESSYE Wes m%%f%?ﬁ&?ﬁ%%@?/ §8 a two
st age honogenj zer. First,stage, pr, DSl e was mai nt ai ned approxi mately 5, 000
- 7,0007>998P<§hﬂn ﬂg@gg%@,ﬁtagg%@@t PPl500 psi. Alternatively, the method of

this and oth ' d exnples wapmplbgtrevarsed fir st
stage at 1,5&tega§aﬁmlﬁ‘§%%éé§%}1?%&;dp%ﬁﬂsgﬂmﬁg§§ her elpn a seco}?\dy,stage pressure
of abOU#xe%au@Q,Qhaﬁis, alisa seate 416, 56@psi. Padprcebed TlaswherelhewimAdeedicht y five
grans of fine ground dehulled whole soybean  flour was bl ended with 15
granms oftagegressurs of zout 20,060 psbgleoren bsistled with 2760 nl of hot water
at 95 C. After mxing, a vanilla flﬁvori]nghwas m xed wth the liquid. The
resulting m xture was honogeni zed i st age honogeni zer. First stage

pressure was 2[%%% F%%F’ﬁ? g.;m‘_’i1 Wéﬂtﬁf'uf?% g%a?fr)ll@?pﬁﬁe BRdundrdéhiulled seltsladosbage at
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i ntroduged) walhgedRAWith N9 s off sbiurmeitran, dhetetbgethdr blewdad with760
containing 2% fat in the follow ng manner. Soy .mlk 250 ragg @gﬁwgr@m 350
grans 4@( qitrrsvat&iatdsatis AfGovwnixing) kvaBla §lexagng smsgriies WED ¢ 1400
grans 050 granms The method of this exanple can i fj.edgt i de the
ci t r at e TherrpyHERS mixEIrg W a&ch%%‘ﬂ%en%‘f‘ﬁ’t“in% %Ptagﬁ%%%%gg{igg ggﬁg’%&é i d
directly into the wat I . I ' h& s@orkl dthg€atttbdo sl a

conj uga%&esﬁg?ewgﬁm@lnt%lgﬁpaﬁgg@q@%gélﬁl? ﬁ%%gﬂaa)rfllgqt V\gntoy fi vge gr ans gf fine

ground @Qpﬂbhﬂqiy,vm{oﬁs aatf?qmonmg@ ean vilserblieristemitroidubed)0 Ol lng rasliolg 057 at t ed
soybean our and 15 grans of sodium citrate. This_soy powder bl end was

bl ended dgirkhwaTBRnded efthrumtw'sanitle contagBng2%nfat i thefolioyyng Mmannes.
tenperatures _the |jiquid was divided i hree eq ortions portion
was m x&oyanilk vedSUmpESs oj |3%@c%ﬁ1615a %5|t0)gfﬁﬁlst hg‘%b(ﬁqﬁ‘éw ng'h%r‘%aﬁ%?&. Soy nilk
1000 gr%w'g%%llgr% g%g s9" A grams 150 grams 100 grams 050 grams

The method of this example can be modified to provide the citrate component

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 0Oil) 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 homogenizer. 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
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Canola G| -- 10 granms 15 grans After mxing wth oil, flavoring (1% was
mxed with the liquid. The resulting mxture was honogeni zed in a two
st age horwg@eniozdare First stage pressure was nmintai ned apprasonsgoed y

10, 000 psi and the second stage at .1,5Q00.psi . .No f [0l hae nt is
requir e@lQmaQn@rﬁ@a@chﬁpiB@P@Wﬁda‘é?mg Pﬁ@l%g%tgf%‘“ JB}C&%@&?EB%SEQ %%fcg, and65

texture characteristics, i I idd By SRe skillledi t8/a0:45170
PCT/ US09Y §la%@8 ek lfé:l\gr%%g%e’ Pgﬁdggggg Stsnirshﬂg&dmh}(b)l e f rsui t, fruit juice,

pouder . SORGERLKRIS AAIFEEm BE usaIhimatdodretiacher eof . Li kewi se, as woul d be
under st 00 those skilled in the art, various nmasking flavors can be
used with good effect. Exanple 6 OExamplir®ed grans of fine ground dehul | ed

5 gr ams of - sGuiamed s apie grarnd il gids sl ERERE v 1

powder bl end S. m X wth .1 .10 -\ PN Gnd$ da8fm nut es,
fl avori R§SPL PO lsﬂf@gee?dﬂ %h‘i’]ﬁgﬁg%%)th% iggﬁﬁsrﬁgécﬁégﬁl qtligﬁtge i xttgﬁ{%né was
honogeni L0 & H1&ed waknfiged stiftgER§H ad ofihet wader at
mai nt ai ?é%@gfg%}%ﬁa"éngtﬂlg%gy 00 psi and the second stage at 1,500 psi. This

soy ni | l5aonirgtersl Sambivgéie flazoringt(1%) wasometad with theoligwidanbimtessiti®eat t han
regular soy mlk, and is of the type contenplated.for the above-referenced
"heart nhizéirehyas himpgenizedin a e ﬁ%@Pﬁﬁo@H{&ﬁni@ﬁs gfrﬁt §igge BBef*?tSléWtwésgn be

achi eved hy, usi def at t fl ed grans of fine
ground deHpiaL gl’ﬂ%m%%}?@g%ﬁa?‘lpgh%@%h&%gggé gt%ée Q;? ’S?g %r otein isolates
vas bl ended vk <y OfifiEofhing ediigRecihbtite,f frowinamd twemahasst afat tanat o
and 0.5 gram'of carragenan as stabilizer. This soy powder blend was mi xed
wi th 1888gwllar 6y hiilk, wad & ofdhed§pEcanttmated donthe dbevemeferemcesndeds C with
mxing at 90 to 95 C for_15 minutes. After 15 ni nuﬁ?es bgayvg{ri n‘g; .1(110/() was
m xed wilehlthy'hdesignatian. Rurgharasdpations inifat epndenteen beAsGLe #H& t wo

st age hopmgenj zer .using pressures in accordance with this invention.

Thi s soy{%‘i‘qtﬁ%ﬂysgo%nt ains a higher anount of protein and | ower amount of
fat than regular soy mlk. Wile caxhagenan, xanthum I|ocust bean and guar
gum and

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, xanthum, locust bean and guar gum and
other such stabilizers, suspension agents and emulsifiers known in the art can be used
to improve mouthfeel, texture and consistency. Where such an agent is desired, for
the purpose of illustration, lecithin can be used in amounts approximating about 0.01
weight present to about 0.5 weight percent, preferably about 0.02 - 0.04, of the

resulting composition.
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ot her such stabilizers, suspension agents and enulsifiers known in the art
can be used to inprove nouthfeel, texture and consistency. Wiere such an
agent is weswed7ofor the purpose of illustration, |ecitirCa/usaz3goe used in
anount s approxi mati ng about 0.01 vgignqtl Epgtesent to about 0.5 wei ght
percent, preferably about 0.02 - 0.64 he resulting conposition. 12 WO

03/ 045170 PR |03 30090y FXPARL 8. RIS OScch! R bincis s

dehul | ed who ur grans of soy protein isolates was

bl ended o‘f‘fk&fp ot@frﬁﬁ'éla%s wadblemied Wit & grdmgohsalioh ciprateaSgramsaift r at e and
2.0 grans 0O ant han gum as stabilizer. This soy powder. bl end S%nriged
wi th 1895taskive ctintte wad 810 gianBsofKanthdn gamassta 260 FeEHOYPOIAP GicRd

with mxing at 90 to 95 C for 15 mnu . After 15 m,nutes o (1%
Whs i xecns e with 183 pt batevatBth 3 it FER R SR AT (1 e
stage ho eni zer. . -Flrst~st ur i f : {9 Watlxed8, 000
psi and "‘gﬂgn‘éém %)ttggq; (&?fo???ﬁéﬁﬁegi' iﬁl s %&%ﬁ]g@%ﬁ?giﬁg a hi gher
amount  QfpRol Bl ida '1316' ﬁ%iﬁfing HRAireGlad RémbSatized Boiitvas stagy honhdgenWerh
proper soy sSizing and selection of pressure treatnent, the conposition of
this exguipketageprbaves wapardintaied: appuoximmselyrs, 090 peigmd thaseomndriage s,
preferably less than 4 mcrons. Exanple 9 One hundred grans of fine ground
dehul | ed,Mbpsi. soybean flour and 55 grans of soy protein isolates was

bl ended with 3 .grans .of sodi um.ci{r : ' Cotfaftifn 0. 5
grans of car rﬁb‘gﬁﬁ}ﬁngg( %‘?Iﬁﬁﬁnﬁiazlgghgrﬁ%"ﬁgulg‘r%réggeflﬁ ?qgﬁgfﬁpﬁﬁhphogphagle.
This so i dW‘QﬁISpI‘E?é Lo Yhilzth ol fR&Psdlbctivh dTgireyRire treatméii, the and

mai nt ai %ggﬂ‘éggf) gllnlﬁgo and 95 C, }z\\nglt"lgrlﬁxi ng at 96(}?:0 95 C for 15 m nutes.
After 1%onipdtities of tiay eximple(ct¥haves parkiedatd dimenkionl ofglgssithamyd) megansi ng
m xture was honogenized in a two stage honogeni zer. First stage pressure
was mai mrafarebly lagpthen drmicepys.g, 000 psi and the second stage at 1,500 psi.
This soy drink conposition also contF%\(ia" a9hi gher amount of protein and

s
) 1 . ;
| ower anount of fat than regul ar se2HB%> Cal ciumion can al so be

i ntroduced ushidpahARA orhADrIRISoRAN WRhuBUF Rk so3behn Moty khabS.grams

of soy protein isolates was blended with 5 grams of sodium citrate, 5 grams of

potassium citrate, 0.5 grams of carragenan as stabilizer and 5 grams 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 grourid dehulled whole soybean flour
was blended with 10 grams of sodium citrate. This soy powder blend was mixed with
1870 ml 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
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Exanpl e 10 One hundred and twenty grans of fine ground dehull ed whole
soybean flour was blended with 10 grans of sodiumcitrate. This soy powder
bl end waswoiogedsid th 1870 ml of hot water at 50 C, and neCEtts0nEs#Ihet ween

50 and 55 C. After blendin the.m xture s trreated hour
with anlignidsmEbe '%&Wf%Eﬁ wag ,hpmoggg}ze\éﬁg r?itw(‘?eﬁtt?‘({ﬁ %@%oé%ﬁ%%réc Sase.
After one haour fl i 19 PixgdWd S P4agdat 1,500

PCT/ Usoﬁfaggéggssuprgéﬁ%a‘&qqlﬁélé?de & ng %ﬁ’g%bﬁnﬁﬁgﬁ%eni zedéi natwo
stage hQEPORRisEEHn By the methb@and REsiting eompssitiohif dhis edamppe,axiineid| y 6, 000
psi and"the second stage at 1,500 psi. As shown by the nethod and

resul ti pgocsppanpeiatmenfacilitate enzympitis, aotivdiye SRRisipg sempsrateicp &9 & gt C
facilitate enzymatic activit Rai sing t rat.ur t o _about 0 about
100 C 1 69 a6l A00.6- 108 AR ALYS aatAuich cAn BEL R e he Cery e e STPey poi

i nhi bitors.,and contral ;the 3 I; [ oSt | N
Conposi ﬂ?@ﬁﬁo{se%cg?%l&m}ﬁge %%%g{sllg{ ?%%qggﬁ(?ﬂlaéséllgg aaqirrlgﬁgé ggsr%ﬂ e %?glgar ed using
an inorgapi,fe acid, salt or conbination thereof, such as a phosphate buffer
system alone or in combination wth a corresponding citrate system

Exanpl e 11 Drfhesenthpasitipmof thisieramplencarhlze prsparediusingan gi@gﬁ@lccﬁélfdllsﬁ]éd
soybean flour with a dry weight of 125 }g‘g@ms IS blg(ggded wWth %O grams dry
wei ght  ofr cosehinatien theseaf, sugheds & 1o BIIECT, SYSIR, A PTG PHIMCAROMAUBR ot or

with a tenperature oJ. soy mxture is agitated for a period of no

95.C. Th
| ess t haht™4 8 GraPeecige cﬁratt%ﬁ%%?%’t ure range between 90 and 95 C. The soy

m xture is then honbgeni zed in one E;giﬁ_-g@ea;t] a pressure of about
5, 000- 20, 000 psi. The soy beverage resulting fromthis process has

particul ate Nyt ssyboah particsiate ih dssfartmof fite giamdrdshpted isdybrpnsitew: with
consistency wthout any gritty, sandy or powdery nouthfeel. dur.in nsory
eval uat iodry wrighpoé 125 gaas Weﬂﬁl@dﬁ Wll%\ Kig v %gﬁgoﬁﬁdﬂﬂ@n‘?lgé%' ?ﬁhea

honogens paern disreisarired TupdhS1E" BF el Bt eubBfad P IE M@ ot o
pressur %B&H&%g'a%it?ﬁéd%ﬁh@_%ﬁoé%f%&@@s Pah-1 5f MHidu@sata teaperatuferapeposi tion

can be prepare a one-stage pressure o o
between 90 and 95 C. The soy mixture is then homogenized in one stage at a pressure

of about 5,000-20,000 psi. The soy beverage resulting from this process has
particulate matter with a size less than 10 microns providing smooth consistency

without any gritty, sandy or powdery mouthfeel during sensory evaluation.

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
6,000-12,000 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

2.0% canola oil.
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6, 000-12, 000 psi. Exanple 13 Wth reference to Exanple 11 or 12, canol a oil
Is added to conprise the follow ng percentages of total volunme prior to
honogeni 2&0i001045110 % canol a oil and 2.0% canola oil. 14 WeC@®A/S0238090

PCT/ US02/ 38099 Exanple 14 Wth reference to Exanple 13, one of the
followi ng fat/oil conponents can b&xaggedt uted for canola oil: coconut

oil, safflo .01l ~ soyhe ol | un [ 0] Il , Or
2 comi nat  ofViaPEFGa Eenuls Beont St B SieyaBE ol somefRERS an 'y
refer e”%ﬁb%t ?é@/%?fcaﬁ&‘ﬁ AK aBRLBEL bR ifflowkPBH, &ydesn 68l Sinflowsr eiddsdnt o

the soy m or beverage, to increase the body and texture thereof and
provi di rgl, aocomrteil]@s iarcabiténatinn tHeeesdf andsasayaptecsalthblyt lyydmogendtedhe previ ous
exanpl es, this conposition can be prepared substituting soy neal and/or
grits with the appropriate mdifitiiﬂﬁ_pélel ated process paraneters.

Exampl e 16 Wi h.reference to mples 1-11. .after: M xi . Spp, base
with water anyitH§ Slécfﬁt?a?ﬂ’iyooﬁﬁﬁ?ﬁéamgie&he?ﬂﬁ’ f;o&gl #}a{iigglrc E e\}%gége I's

past eur | i O RRRYadsTRBOHY ahd St BRUBEFOS ahf Providigg ¥l tra

hi gh ter?%%rg%f%}}ﬂei@%gg%a%%at I on Eelast apgrggi mately 150 C fo?rl t(’i)hﬂgz seconds.
Exanpl e ddreAlsdyblemetdec]f drsappiicableas agsufithberbviionsaemamples hthipr ecedi ng
exanpl es can be blended with the followi ng |liquid conpgnents whi ch can
conpr i seoatmmsitiarneen be praperad SHBiBRInEROR BEH angirigrs oYith e apRFopEdtsr age:
animal mlk,. cereal. mlk and conbjnations thereof. Exanple 18 The starting
mat er i ampdifigation Felatedyraess PALFREEFd soybean flour having a particle
size less than 100 mcrons, and th Exanple 2 are foll owed except
tenperatures are naintained for 30%%@ Prior to honobgenization, 1%

m |k flavoriwgth @fagtadotExdisies ayl iafted heixinphihe soybednbascevith watemand

honogeni zed in a two- . . _ _
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
about 50% of the total volume of the soy beverage: animal milk, cereal milk and
combinations thereof.
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,
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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
resul ti ngwbDrogsinonogeni zation i s then pasteurized by net reaaiSovssvon! y

known to_ those skil]ed in .the art. The flavqgrikng conponent of 4his exanple
can be Ghecateyapilia W%WBMWW%SS‘E@T hag(?ﬁ PRI ER®

m |l ks/b - j ' i t.ho i, F i WD 03/ 045170

PCT/ Uso%ﬁ%ﬁg(g?mg%gg%qqg?{yee\?{afrﬂgf’l%afée(fl?ll %}gelt’ :Vg{l}go rrllfl t flavorings. Such

fl avor conponents can be obtai ned BExsnpléeigei | Biotech Inc., of Saukville,
W sconsin. Exanl pe 19 Usi ng whol e soybean flour, a drink conposition was
prepar ed condisihgwhole stybeahdlavet & ddokegineposiéercwas prepasedeonsistpaiiwidlani ned

e Gl s At o D ECESRETL R e GR
e SR Bt B TREEATN SR e BB EERNS 5ih

provi de pe b e RSt1bS oiereaaieediniinsioned 18Rtthanthbs@sk o phicedrdsy and by
sensory “evaluation. "Wile the principles of this invention had been
descri bedthenseyrmanahaterialsideh bepeseidf incaceobdeaticaevitls this inventiohdtoggrovidter st ood
clearly that these descriptions, &zg on wth the choa n represenﬁat Lve

conposi tGosRarablg rastlisascanths bpthrnickescopially apg My segset &Valugtohade

only by way X | e_and are. not inten I g A his
invention i n%@?}ﬁﬁﬁg}l?wgﬂ rofﬁhgstléxgrgtﬁoq ﬁg&’g%%l Q%SIWE%%%{IFI? Sﬂgﬁéozgﬁtnﬁ‘?gh

I nventi %geéi&ﬁ odilnfBnt € G dPuRMYe AABe@BSdI¢1baPy 11k thEsk KeSErifaney, aimg Ot her
advant ages an utures of this invention will” beconme apparent fromthe

f ol | owi ngitletles cisosenirepretdiativeompapositoas hnd etethods, aellyert widh thkeasonabl e
equi val ents, as _understood by those skilled in the art., 16 V\g Oﬁ/ 045170
PCT/ USOZog@sponding tata, aremadpenly by weysehexaninik B sFoaet ingmdedip fynit the

particul ate t.er_di nensioned | ess than. abou ' . i &l -

conposi t°8A° g?hﬁﬁé%‘éfmwnﬁ? 39?5?%5’%5% nsggaee, g}e(])s?ﬂ:fn O%%ﬁ%%rgsa%gt}’ﬁ cul ate,

i ncor pPriﬁ{férﬁﬂ) relrﬁﬁgﬁni%@tooiqya&@&éﬁiﬁ@htof 2tk 8r B drBEe SDTRGMRantagds d

salt with said ground particul’ate, adding water to said particulate in an

anount  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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sufficient to provide liquid consistency, and treating said liquid at a
pressure greater than about 4,000 psi. 2. The conposition of Caim1l,
further iwoloa@disigo a cal cium additive. 3. The conposition @CTASa1/88029

further _jnclu 'ln. at | east one of an animal m |k conponent and a cereal
m |k co%@ﬁéﬁg——g"—&.al 1°CGthe conposition of Claim 1 wherein said drink is a soy
mlk and furgher A gg BmipoSiRn 1RO Baiculdie mattEhdiraongiosdéd less of
Claim4, vvherl'ei n é&l?@ypﬁgsgrm%onponent i spsel ected fromthe group

consi st ki doult N0 thicrbngishidnonssosition qrodecaddenproviding yoveles diyn ground
conbi nations thereof. 6. The conposition of C aj mé furthet. i ncl udi Zg a
hydr ol yzeybeanqeatiaulatey incRrperptingah keasbap® of & 8fid 2 r?ﬁﬁi f’sbhhﬁ?f SYs{§ig ©
soybean co ne di rensi gned. | ess t han about . 1 L 0

i o1 ons sada b ot R g Ratine a0t Re S o ST RO faf fthm
conpone eht Yl | T eoNReSatd Riuidfat @ giessute ghdatdrher

i ncl udi %gf%l?%ﬂ(}glﬂgrgg@é%qﬁﬁ# EW%tgﬁcdnent . 9. %Tﬁe cgurrposi triﬁgn of ngI aim?7,
wher ei n B gbduti4 @00 psinponent i ncludes at |east one of a food grade al kali

salt and al kaline earth netal salt of citric acid. 10. The copnposition of
Caim7 furtBer i ficheuetimppsition ef€laight, frthsr ingluding apgleigm a ®nent

I df h 1Si St | .of i pal . f i .
vegetable fats andkesbrpentonet Clftefurditr indiding SERESTPASofph Bpignal
further |i;1|1g|8§§1:psragegparﬁﬁ E&@%ﬁkr@oﬁ% deitive, said additive selected from

the grou I'ng of an ani nal , cereal mlk and conbi nations

thereof. 17 WO 03/HSIARp SISO B89 Wheldin shid drinknsos 5oy anillodindeitr7
wherein said drink further includes a flavor conponent. 13. The
conposi tindonded a @azoncd@pon¢dr ei n said fl avor conponent is selected from

the group CC)nSS.I st I’ﬂ?e (?c];mlgcgslﬂi(t)ﬁ o% rd'fallitm ’u \wheteih $aid Tlavef \é\gr%rp’ongr?tnﬁ%gferc&tde and

from the group consisting of fruit, fruit puree, juice, concentrate, powder and

combinations thereof.

6. The composition of Claim 1 further including a hydrolyzed protein.

7. 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. ,

8. The composition of Claim 7, further including a food grade buffer
component.

9. The composition of Claim 7, wherein said buffer component includes at
least one of a food grade alkali salt and alkaline earth metal salt of citric acid.

10.  The composition of Claim 7 further including at least one of a fat and an
oil component selected from the group consisting of animal fats, vegetable oils,
vegetable fats and combinations thereof.

11.  The composition of Claim 7 further including an extraneous milk
additive, said additive selected from the group consisting of an animal milk, cereal

milk and combinations thereof.
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combi nations thereof. 14. The conposition of Caim?7, wherein said soybean
conponent is dinensioned [ ess than about 4 mcrons. 15. The conposition of
Claim 7 swoag/odiired to a powder. 16. A soy beverage conpPCIiusg/3sonhol e

dryground soyhean_conponent,. di l.oned,l ess t . ]

abf);,lt 20 hm cﬁglns; Tile qo@é&‘{s“&:i’egﬁafaéﬁlngyhﬁmdﬂ5aﬁg%r@?bﬁﬂéh§% ? ?Clﬁgggrg?%végi d
sa is the salt of an organic acid selected fromthe group consisting of
al kal i ﬁg?‘&’f’nglﬁtd al kaline earth netal salts of citric gci dpand :
conbi nati ons j8f saiyb dBMRsitieH bSCladnd] Navksreimsaid flavonoumpadritds eelected
provide sai d soybean conponent a liquid consistency. 17. The heverage of
d ai m 16rosh ereegroupaiahsistinged fruit fpohpwee; Blica PRBIIST.COBANEYS 30Han about 4
m crons. 18. The beverage of Claim 17 spray dried to a powder. 19. The
Bever ag@Oﬁfm@tmﬁtherep rther including a hydrolyzed protein. 20. The
everage o ai m-49 fur - ' . an oil
conponent s e&léct ec;ﬁ?er %%é%gﬁ?ﬁ gﬁ?ﬁg@%’i ‘g'%llellr? gég%ldgg?bn%fn 013)5{1 lgéne{i/hggset abl e

oiI's,  ypgehabhed @k shantbaRathiRbhons thereof . 18

15. The composition of Claim 7 spray dried to a powder.

16. A soy beverage comprising:
a whole dryground soybean component dimensioned less than about 10
microns to about 20 microns;
at least one of an acid and an acid salt, wherein said salt is the salt of an
organic acid selected from the group consisting of alkali metal and alkaline earth
metal salts of citric acid and combinations of said metal salts; and
water in an amount sufficient to provide said soybean component a
liquid consistency.
17.  The beverage of Claim 16 wherein said soybean component is
dimensioned less than about 4 microns.
18.  The beverage of Claim 17 spray dried to a powder.
19.  The beverage of Claim 16 further including a hydrolyzed protein.
20. The beverage of Claim 19 further including at least one of a fat and an
oil component selected from the group consisting of animal fats, vegetable oils,

vegetable fats and combinations thereof.
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