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years. THEIARShv&iiggen vegetable material used to prepare sinmulated mlk

pr oduct n. Two of the nost common sinulated m |k products nade
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reasons, it iGm L LRI Eﬂnpc{ tion and
st orage of sgmwgi‘%##’é?‘?‘%ﬁ% %ﬂ%{%&gﬁfﬁﬁe@ho & nvg‘glwr\{g soy mlk
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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 methodé 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
6paciiy. D.airy milk's aﬁpearaﬁce 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



tiny nonsettling particles, and partially because of the off-yellow,
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reliable to produce a consistent soy mlk product. Lastly, the nethod as
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soybeans to be heated by a microwave apparatus to degrade the enzymes found in

A

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

Yet, in view of rising dairy costs, and of food shortages in parts of the world, a
definite need has existed for a low-cost, highly-nutritious product that could be
substituted freely for dairy milk. This needs to be accomplished without having to
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2 wo oi 1st 644 PCT/USOQO 26972 slowly condition people to a conpletely new
taste and beverage appearance. Additionally, this should be acconplished
by retai nvogi2dés nutritional value of the whole soybeaPCHB¥O0R692i nati ng

t he waste by- product created by renoving the okara fromthe soy mlKk

extractg H bPR tb 3\cRfHpl&eL nEbﬁ&ﬁe%ﬁ@bav&Qﬁaﬁﬁmhb@ nurber of
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f oodst the“fdi%ﬂk@ﬂﬁ%t | t is a primary. objective of this invention to
provi dlejﬁ&ﬁsoy m 1k conposition with the same nouthfeel as dairy mlKk.

Angt he;_mmgﬁﬂiﬂmfnﬂm | nvlentlon is to provide a soy mlk conposition
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use of $§1ﬁtﬁﬁ~ofﬂx@ ot A€ ¥REASprégioasisiprépaesd. Ubkete ya t hose skil | ed
in the %gl ry or gl nmul at ed mﬁilak produgbtSlb |ndugtptiy Anot her objective of this

i nvent i atnmomumd p\md/ftu@ tastafll,-sotisfyingrdriakpyoducs gpd mqtkod @fcprswatt% n having °

t he co | t | al of nmout hf eel
siml a ‘Efetf’?’&‘?{t Hﬁ%ﬁﬂ&'a&gjn\@@%%f%&ﬁygs Avent | on&’ s to provide a
proces Sfofatistaff@ pAE:th@lm%l}S Qs a ;pﬂﬂmwmﬁv& bDthig ivEntidn t6i provide aclspr a wast e
fromthe soy mlk extracts. This "objective will provide a soy mlk wth

apprommdk@bmpssupemﬂrﬁlememﬂnthfﬁmasrdatrymﬂt ue while elimnating an equal

vol ume of enyir n t i nvention
to provide aXI?ﬂtﬁ i ?fﬁé’f:m?ﬁgg?ﬁ) et"léé;ssg?/&)}&r}t{lﬁég%ggglétl n {“ﬁg?ﬁ%‘&ts a
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. Accordingly | n obj ect t he present
i nventi objemeprcshaswemﬂn Huaccomp lﬁhﬂp@se Eﬁ-‘iHh%PY Hﬁﬁ/‘éﬁ &“P $ons, '
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I-ncl udi VRO @%’ Eﬁé}tﬁbéé Sk i i l&e un%gpélt%ﬁ?dg&fnﬁk&%& .
industry.
Another objective of this invention is to provide a m_ethod 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 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.

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

objectives, while one or more other aspects can lead to certain other objectives. Each
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thaose skilled in the art that one or nore aspects of this invention can
neet certain objectives, while one or nore other aspects can lead to
certain ot Rggotspcti ves. Each 3 WO 01/24644 PCT/ 11S00/ 2e@faseddsbRCt i ve
may not apply equally, in all instances, to every aspect of the present

i nvention. .As, such, thesge fand, other .objects can be vie in the
al t er nat i QPICCHVE may et 3g Y?%ml&wn@hén ttooq‘veDh%SPﬁ?teng g PRes¥nt i on. Ot her
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appar ent Tnthi s ssung’ry and descri ptions of Sregerre enbodi ments, and
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d ' in the . f f | ogy and nutritijon..Such
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reasonabl e“i nferences to be drawn In part, present invention
i's a procaesdily zppapent patliose skilledjn the\aet leaying thednowiedgednd @rpenievice de thel )

roviding a d oynd,soybean  particulate, .(2) incorpqratin ei t her an
gr gani c gqreg %%Pg t%{:@pa?é)gy and THETY ‘{cﬁth’i?%%lf?amg%ﬁﬂﬁﬁ ter in an
arount SLﬁ(fvhﬁt'ag&thIPbé’ﬁ i Mb%veagal&hﬂganjuﬁélt%bng@g tecating the

liquid at a pressure eater than about 2,000 psr. erred
enbodi nmeracsompimying gzamples,adath armd 41l reasonable mfierahdes|to berdtawn therefromh. citric

acid, an alkal.ine earth netal salt. of citri,c acid. and/aor conbi pation of
such salts. Fa9&Atnt H’%Bgminé'e%tm%éWB&?SP{%%PrFPmm&awﬁwawgest ting
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mcrons to about 100 m crons. Regardless, pfessur ] ] d and
not conteithet an ergabic errigonganicracit or anearid saltithedeafo(3) adding waterrinanl t i ng

liquid. Wil i f 22 000 psi _be used, satisfact
resul ts cPRou Spfficaant ¥e nrovite 8 figdd cpnuStehey,ani 1) Fetioe the Rawd fAcul ar,
treat ”En;prﬁisﬂfesgt'é@t%r hRhWBsH: 2000'bsi’ TH PRefBired eRfodintiats, tHelorddBcRtid Qe

preferred. In highly preferred enbodi ments, beverage conposSitions wth
good tast@nabwlwakﬂi

t metab salh ofeitricanid,lan alkaliierragthusetalsattiofleitpcasizlir es i n

i unct i i th ti te dj i on., | t h baut .1 i . Th
coybean. R camtEfEonct SREE it TAvRRBl SR e B AT NP oty of
SOy SOUr CRETINE atdfd ie g nH'?&ﬁ@la]iﬁé;gﬂalt@éiméhsidifoe%Eénl_eékcihﬁﬁ"a t W t hout

limtation, Wwhole soybeans, fu at soy nmeal or grits, whole soybean
powder, dHfmiarens toapoutit00 microns. Regardless, pressures heretofore unused and not

contemplated by the prior art can be used to treat the resulting liquid. While pressureé
in excess of 22,000 psi can be used, satisfactory results are also obtained at pressures
somewhat Jower. In particular, treatment pressures between about 7,000 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 soybeans, full fat soy meal or grits, whole soybean powder, 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
roasted or completely roasted. As mentioned above, however, .considerable cost

savings can be realized by eliminating the need to dispose of or otherwise address
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powder, whol e soybean fl akes, defatted soybean fl akes, whole soy flaur,
dehul l ed soybean flour, defatted soy flour -- any one of which nay be
utilized wodR4d4 partially roasted or conpletely roasPEHUSHRMBNt i oned
above, however, considerable cost savings can be realized by elimnating
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okara. Accordingly, the full benefit of this invention Can be Tealized by
utilizi 'ayholeiwnybednssopll onsubstantially abirof shehprotaimacgbus/and/or eefilulasic

pr ot ei naceous_an r.cellulosic, co ents.of. the soybean material --
regar dl 8%‘5P95’fe“?sh°gjtﬁerlfqyﬁ’§?n n ?@fﬁs&f’?ﬂ‘sdﬁl“&&%’?’%wm%e y particul ate
di mensi g@plogegat er than 100 mcrons can be utilized, results are enhanced

at dinmensions | ess than 100 mcrons. Wth many enbodi nents, the preferred
range i s aboWhilggoypartighlate dimensigns geater $raorkd0 misvensaan beumibized;s soy

ot h s BB A NG ion s AR b B Pich ool RGP e
def at t eﬂle%ﬂé‘fefrb@k@:?ﬁ iSatsth® 20 dsitAns @6l abeiit 5OIndidfonsd HIWE e udREGS $§d

el sewher e herein e net hods sﬂgrocesses ‘and/ or conpositions of the present

i nvent i materials can be|dimensioneddesstban 4@ suierons fo grovisteanrespetiellysmooth an aci d

and/or acid salt wiith tRhg..around soy rticul,ate u | ds 4 ncl ude food
gr ade osﬁvfﬁa}g(? °8‘m3°ﬁ§pﬁawgh§gi%ﬁ?,gm& ﬁlﬁgtm% %“&?“4%0‘8‘2?%35%4 Y suitable
cor r es padiordefatdd soylfideeVdreand ad\desofibed@sdvilpeHer@ipve in conjunction with
preferred enbodi nents, an acid salt can _be used alone to achieve

conpar abl e rEeamethods, progesses andier compasitions of the prsentiiventionean pot assi um
citrat e%xﬂﬂﬂl,e {ﬁ@@?{ﬂ@%&sgﬂﬁldﬁhbﬁgﬁﬁ 8 /oF in G813 A/ seaitt\t)@; gl one or in

conbi natiron w rrc acl €W Se, as a separate enbodi nent, citric

aci d capgronfid soss patticulatee . Sush tacids dhdliudd foodigradeagarile of hotgdrlic adids | nventi on,
ot her food grade salts of . nono-_and/or pol ybasic_acids can be used. As

separ at eithexialame of tegsther path s suitable coryespondmg salt Likewisggandase of food grade

I nor ganj ' d : ' I | I eof . For
exarmp oy Gk CRRETRANAN fheidaniitibors AL St BiThe diel |
sat i sf aalone td achidvewerparabldwesules Untprefgrred empbodimentsy spdiapaciadtepi t h such

inorganic acids and/gr salts are rkedly inproved when used. in
conj unc PR CHrEHEn ?remmaq%&g?gébﬁtamngﬁ use @% AlanePrihder the high
pressur g toRatidd it cHAS atidP adkEVREUIS separate embodiment, citric acid can be _

used alone. Alternatively, in accordance with this invention, other food grade salts of

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

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

particular. This consideration may explain the marked improvement in compositional
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herein. Wthout restriction to any one theory or node of operation, it can
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of operatjon, it i% o?el I eved that a source of calciumion adds body,
consister?c-i Ta texture to the resulting mlk or beverage
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those skilled In art awar i'S I nvention. wever
l'i mitati ofcaledirh iem| Agaim withbuttrestriotion toeanyoomecthparychrmgodenafgpesdtiong itris be

used wt 00 ffect. Th t hod or, ess qf this jnvention can be used
to cont rgﬁ gFYng '?‘tha Spures ?fecag?}m"e‘ﬁf‘ ﬁﬁ’?fg’ CERIFENGHANM CXIFa BXFES tye
conposi ti nv used
cthor ocRresdiinFai 6P Evei midbftiont VirfhS s8ielBE Rddhrdad Olleidy
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t hr ough pr qRe ectlon of . a desir tabl e 0|I .vegetaple fat, animal
fat and/ &P ﬂlﬂ“ﬁa{".‘ °“!!&S‘ag%} B’We P %éarg&’m led in

the art, u%g,y“gmrgygacémuy aval | able oil, fat or conbination can be used.
Corn. and

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
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. Corn 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.



canola oil are preferred for certain conpositions, while dairy fats: -- .
i ncluding without Ilimtation creamor butter -- can be used with certain
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prepar a er food grade proteins can be used as well, and include
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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-eMaﬁc 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 énzyme(s) after obtaining the desired deg‘ee of degradation

and texture characteristics.
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t ﬁC hni ques weld sdyiridk donpdsftiv ifi kaktdrashderwith thidtirveAfich, 42 3hg R6mhpbQtiBL OVI de
t or :
© same of the sort described herein, can be dehydrated for later reconstitution in water. This

shelf-stable embodiment is light-weight, compact and lowers shipping costs.
Traditional spray-drying equipment can be employed, as can other methods and
techniques well known to those skilled in the art and designed to provide the same or
similar result.

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

Examples of the Invention.
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All components and/or ingredients used in conjunction with the present

=

1~

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 grdund 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
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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.
' | 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
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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Exanpl e 3 One hundred and sixty grans of fine ground dehull ed whol e soybean
flour was Dblended with 10 grans of sodiumcitrate, and together blended
with 1870W@018864hot water at 95 C. M xi ng paramet ers WEEE/USB0/$8Bcr i bed in
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Soymilk 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 co_mpbnent is required, as the compdsiﬁon of this example
provides good taste and -tgxiure 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 sdy protein isolates was blended with 5 grams of sodium citrate and 5 grams of
potassium citrate. This sby powder blend was mixed with 1885 ml of hot water at
95 C. After 15 minutes, ﬂa\éoring (1%) was mixed with the liquid. The resulting
mixture was homogenized in a two stage homogenizer. Fﬁst stage pressure was

maintained approximately 8,000 psi and the second stage at 1,500 psi.
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Soy milk. 1000 grans 990 grans 985 grans Canola G I. -- 10 grams 15 grans:
After mixing with oil, flavoring (1% was mixed with the liquid. The
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grams of e&ﬁ"’ SOV i trate. This soy powder blend was mxed with 1885 m

of hot water at 95 C. After 15 m nuigsmpikl7avoring (1% was mxed with the
liquid. The resulting m xture was 'h_%_‘orm eni zed in a two stage honogeni zer.

First stage pQOmedmmdredsgramswif finaignachdadehutizd mhiokd soyBeditflowsandaffdgams second
t t 1,500 psi.. 11 WO 01/ 24644 .RCT/ US00/ 26972 Thi TR tai

b oner b sRY pedtein;isqlaien vas Hlergad ik 3 EFART PATR FRERIS SIS oy ot | o and
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designation. Further reductions in fat content can be dchieved by using
def at t ed mixgd Withul§85Enhofhe Wat@rat 330 dned thaiptaimed between O0mnd B5dC ottul | ed
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carr agenate Agui! Aclresifiing Mikiire>Aes ROMEEIIAIG idSstadt Beifoni e éﬁgxg m - of

hot water at 95 C and mai nt al ned bet ween 90 an 90 to

95 C f or préssniesim accorddnce witlothas myremtion’.| avoring (1% was mixed with the
liquid. Th | ti ng..m xt | zed i n t t age honogeni zer
usihg. " pr ess B oy HIKaish Hhtlia RERR ERofF oreRufin ahh B ECGmARTOL S
cont ai ns tharfegfiRE seFRIHIK While crfienad afd bfieP sudRabiliz&5, duSpension agents

and emulsifiers known in the art can be used, none are required with the present

invention to provide good mouthfeel, texture and consistency.
Example 8

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

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

preferably less than 4 microns.

Example 9
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than regular soy mlk. Wiile carragenan and ot her such stabilizers, _
suspensi on agents and enulsifiers known in the art can be used, nonée are’

requi red wodiphdag present invention to provide good nowidifuzednesiext ure and
consi stency. Exanple 8 One hundred grans of fine ground dehulled whol e
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to 95 CPotassium qitrafe: @3 grmefcar@mnwamhm@nﬂéggremwfmlmed with the

liquid S S ng npaeni zer.
First stpmgP preiﬂﬁée s‘%‘?r%lbn al ned a cpS@t(lllzna e y%ﬁ%@ﬂ%&@ e second
st age atmmﬂtaﬁﬁabas;veen‘slolmd%ycnwitknﬁﬂmgauBet@%\lcgfwrlsaﬂmum afftep1st €i n and

| ower anmpunt of fat than regular, soy mlk. Wth proper soy sizing and
sel ect | GRnGtes Sawaring @ %) wes mived, withyHie Liguidh oThe resultisg miKtuse ®aanpl e can have

i o7 ons IOBREP B OH ol AdISelEAR Shelle e b BB 57 e 01

fine grappdxilng Iagobmﬁgilaﬁdﬂwmmﬁh@m ambﬁgi grams of soy protein

I sol ates was bl ended wth 5 grans of sodiumcitrate, grans of potassium
citrate, 0.5THis#R¥ dﬂpk@amaggﬁaﬁlsa@mamahlmr WOQPW@FdﬂQW@‘aI ci um

. “and fuouhfofTaE in B cof (BIE CRRih KA tallad fetolhoch nalot® 71 717
i nut es fodd grade d4its, sachusealchimyalfiteg (1% was mixed with the liquid. The

resulting mxture was honogenized in a two stage honogeni zer. First stage
pressure. was maintained appr ommpl}—@ 000 psi and the second stage at

1,500 psi. Tpnéhﬁﬂ eﬂrah&”fw égl%ﬁp&ﬁ%ﬁle'a lﬁ(@h@fé&n%ﬂ pnt of
prote| n and anount 0 at t an r ar soy m clumion can
al so be wasthleded sdthuk) grgmetof sodiufrocittaigr mmpmdesblﬂndmasanimdmﬂsul fate.
Exanpl e 1%90 ml of hot water at SO;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 mixthre was homogenized in a two s’ta'gé;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 degradation desired and the
resulting composition texture.

. The composition of this example can be prepared using an inorganic acid, salt
or combination thereof, sﬁch 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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was bl ended with 10-grams of sodiumcitrate. This soy powder blend was
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desired and the resulting conpositEgmgletpure. The conposition of this

exanpl e can be prepared using an inorganic acid, salt or conbination
t hereof , such T sayphiatyse af Exampieet issyomagenizetl dm e two-stagedwmingeaizennin wi t h a

corresponding citrate stem. Exanpl.e .11 Dry. sqybean rticulate in the
form of fYHE Gt Blbwt‘%éﬁ%f% o)l @r?ef}*%‘lﬂg ﬁ)fn eoﬁ@?mammms% gr ans
i's bl endegboot12000(0ps! ahe sdEondedhite sthgeSid dhdiafiied21S00 e AReMRfdybase is
mxed into 1.87 L. of water with a tenperature of 95 C. "'The soy mXture is
agi t at ed thecomppsitipn gambe preparedswith 8 one-5tage pressurcaf 6000 12,6800 psic e r ange 13
WO 01/ 24644 PCT/ US00/ 26972 bet vveeg 90 ein2395 C. The soy m xture is then
honbgeni zed in one stage at a pres about 10, 000- 20, 000. psi. The soy
beverage resulWith gefefidt td ExampRCEISSr 120%andla biliis bddddao Bhdpeise id h a si ze

| ess than_ 10 m crons providing snooth consistency wthout any gritty,
sandy or fobawingparesntagesof tetal volyme omios to hemagenization: 122 sapola oilandhe soy

m xture e.l is honogenized in a two-stage honogeni zer. In

di fferen?{'g‘%’ﬁ%‘&giasqd't he soy m xture can be honogenized in the first step at
pressures 6000-12,000 psi. The squmhﬂéﬂsure stage is maintai ned at
1,500 psi. Alternatively, _the conposition can be tgf)lrejoared wi th a one-stage
pressure of 6,WWubreferenge tgExamples3ppae ofthe following fat/oil components can be

substituted for canola oil: coconut oil, safflower oil, soybean oil, sunflower oil, palm

.

=y

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

14



Wth reference to Exanple 11 or 12, canola oil is added to conprise the
fol | ow ng percentages of total volume prior to honogenization: 1% canola °
oil and WOM46ol a oil. Exanple 14 Wth reference to EBCIHSNU269, one of
the following fat/oil conponents can be substituted for canola oil:

coconut gBh 5084 of 1HWBtal 9blumeITXRE Sy lswemggg aisdﬁagﬁmeiobmpﬁﬁm an@d |, coconut

oil, or a conbination thereof and as can bly hydrogenat ed. Exanpl e
15 W t h combinationethereofiny of the exanpl es herein, food grade calciumis
added to the soy mlk or bever agﬁi t&-i&;r ease the body and texture

t hereof and providing a nore des ut hfeel . As applicable to any of

the previ ousTRX 3GRiSmafelhFis dbP, TRRSrbinst) deRMIISYbERAAGH avRgLd t Uti Ng soy

meal and/or grits with the appropriate "nodificafion rel ated process

par amet adiclesizedesethes 10D mhicrons canslthe steps BE Engmple 21ar¢ follawedexaepki ng t he
soybean base with water, .an eni zatio the resylti S mlk or
oy or agtenBeTptites hnt TR Red fon SDTRCORes. Ay hoRGerization, 1% 2k, 1 o

i ncl udi flgverih ﬁdaha@tdmemgymim.pﬁﬁé S0y intitliteq8 thith honidpefitsbd®) §wo-150 C for

| to 2 seconds. Exanple 17 A soy beverage fornul ated as described in any of
t he prestspiprecess.akhé Gest step is el pressvae of approximately 81000\pish gThe speiond conponent s
whi ch can conprise about g)go 58 14 WO 01/ 24644 PCI/ USD0126972 about 50%
of the PEEACIHE T it gy B e g‘é’:y ANFIREF T E¥®Peal nilk and

conbi nathbfiogeniBRiROE thdngEstufizdBby hrtifdds cotnbr kiéwit to thdsé §hilled i€ ground,
dehul | ed soybean flour having a particle size less than 100 m crons, and
the stetee &t Eheflpyaring ecompongnt of fbis exampls canthergnsraamegre of severalni nt ai ned f or

Sy m xEopiitont b¥a b SnSTP SoleAP i Rbelcibls thotdghlt VI snti " 0 0°
The fir ghosulftp, vanilhi ard Vioas foit Mivorings. oSudElAloy cEmpPokkndsSean Bde second
obtained from Jeneil Biotech Inc., of Saukville, Wisconsin.

Example 19
Using whole soybean flour, a drink composition was prepared consistent with

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

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

15



pressure.,is at approximately 1,500 psi. The soy beverage resulting from
honogeni zation i s then pasteurized by nmethods conmmonly known to those
skilled inwdbgedat . The flavoring conponent of this exanmpceusewms® one or
nore of several comonly used in aninmal or cereal mlks/beverages,
includinggyh%EOut limtation, chocolate, vanilla and various fruit
flavoring CMth f1avor conponents can be obtained fromJeneil Biotech
Inc., of Saukville, Wsconsin. Exanmple 19 Using whol e soybean flour, a
drink conposition was prepared consistent with the methodol ogi es descri bed
herein, then elkani deprogassdior prRparing asgyibeverags, saidusethgd cempnisisg: cont r ast

Litz mcroscope. A_characteristica and ¢ tionally significant

per cent age of the Bﬁ?‘ﬁﬂ@%&@&%ﬂﬁe@&?@ﬁ’ﬁﬁgﬁ%ned | ess than about 1.0
mcrons. Qher SOXMﬁorﬁﬁﬁghthhﬁdﬁé%flaﬁaUﬁQﬁnddcmmﬁﬁitﬁ%Eﬂng‘g}Mdh'S
invention, to provide conparable results as can be verified both

m cr oscopP@lfMigteand by sensory eval uation. Wile the principles of this

i nvention had been _degscrihed in.connection wth peci fic enbodj nents, it
shoul d be under stoggﬁléllge é‘%ﬁ/totsr?b pa(rﬁglgl d@g{}raffb"}_‘ﬁ%ﬁ ,cjaﬁngFngmW ﬁﬁi"ﬁ‘i
chosen r egumsistdcpidande conpositions and nmethods, together with the
correspondi ng data, are made only by way of exanple and are not intended to
limit the scope oftreating saidhgnid ¥ prassurggreatenthan abept 6,880 psice, the soy
conpositions of this invention are not limted to any one definition of
m |k or beverage. Ot her advantages and futures of this invention wll

beconme appar ert. fr dihetp#6cds9 of MRl GV iRiréi said dalt i§ HR sakiCoTa8 drpafieaéid
determ ned by the reasonabl e equival ents, as understood by those skilled

in the arfad igseloged from thegrpuy comusmead alkalvpeta] andralkalineeasthometad saltsr
prepari ng,@.: . Sal ising: providing a dry ground
soybean p%ﬁlﬁchfgdgﬁ&?ggégﬁ%%@eﬁg% "one of an acid and acid salt

with said dry ground particulate; adding water to said particulate in an

anount sufficient Ll% provide _liquid _consistency; and Lo .
3. e 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,

16
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treating said liquid at a pressure greater than about 6,000 psi. 2.;The
process of CQaim1l1, wherein said salt is the salt of an -organic acid and
i s sel ectypdoifqesd t he group consisting of alkali netal apcI/usteass7zne eart h
nmetal salts of citric acid and conbinations of said netal salts. 3. The
process of Claim1 wherein said ground particulate is dinmensioned from
about 10 m crons to about 100 mcrons. 4. The process of Caim1, wherein
sai d pressurg is Qebywdenk strapssifiorDReving particuliteatnaér didefdongisless 5. The

f daiml, furth | udi h ' id liquid. 6, Th
D i st s oo B o2 b s, T oS,
f dai furkher ing i nQ. i o t f f at d
o .2 Dokt o4 ool S gt apihess onc of o oL and an

oil conp n Nt sel romthe group consisting of
vegetabl e oils, vegetable fats, animal fats and conbi nations thereof. 8.
The process of Caim1l1, further i ncludi additions .of a flavor conponent,
sai d conponeM. seThegomposition afi(dag § E‘l"g{d?’}gga%lc%? WV uree, | uice,

concentrate, powder and conbinations thereof. 16 jiiiiiiiiijiui S WO

01/ 24644 PCT/ US00126972 9. A soy drink composition having particul ate

mat t er di mensi.oneThd @mspdshtivn eflaim 9Pfunber medimgatdeaso opoef 4n amimabt ai nabl e
by the nethod of daim1l1, _wherein said conposition conprises whole soybean
mat er i amilkigpmpgapsn 4 (S‘Hﬁbwl@%ﬂq'i‘f@, further including a calcium
additive. 11. The conposition of Aaim9, further including at |east one of
an animal mlk conponent and a cereal mlk conponent. 12. The conposition
of C ai m 8 wher ei ThesainpaditionkofiGlabm 8 ovhen¢ihisaidrditinkis aisey milknaidiebern f | avor
conponent . 13. TJhe conposition of Claim 12, wherein said flavor conmponent

i s sel edcdudes@2AAYOT FUMBPERL consisting of fruit, fruit puree, juice, '
concentrate, powder and conbinations thereof.

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 all 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,

vegetable oils, vegetable fats and combinations thereof.

R
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14, A method of using substantially all indigenous soybean cellulosic and
prot ei naceous materi-al to prepare a soy mlk, said nmethod conprising:

i ncor por at H{;gmﬁ}_‘a‘east one of a food grade organic acid angraseshedm t W th
a dry ground Ie soybean particul ate to form a soybean base; addi ng water

to |liquefy sai an nd trea bean base at .a pressure
sufficient to ﬂ gﬁw&@ &ﬂjﬁ&éﬂ” are g"ﬁ 8“3115" OTTAMISES hod of
Cl aim 14, fagg,?- i ncl udi ng .i ntroduction of a calciumion. 16. The nethod

of Claim 14 urther including introduction of at |least one of a fat and
an oil conponent selected fromthe group consisti ng of animal fats,

veget abI e 0| I s veg abI fat an I natio er eo 17 0 e
TERRE Vi 18 TPk Prethod S ORI Sa oy RORLRSBRYRE 1517 The met hod
of d ai m %M&{ﬂlgsmmaﬁﬁk 100 Rt conpronises dairy fat. 18. The

met hod of Claim 14 wherein said soybean particulate is dinensioned |ess
than about 100 mcrons. 19. The nethod of Caim 14 wherein said particulate

is defatted soypean ri i gned. Ie t han ahoyt .10 rons 20.
The net hod of épal L 39 I M@&%H?Vg‘e ?‘gg@lf Hﬁf"‘n‘%ﬁg 08B 000
psi. 21. meﬁﬁtmgng{,ngﬁkmﬁabwqﬁ% SRV, d or ganic acid salt is sel ect ed

from the group consisting of alkali and alkaline earth netal salts of
citric acid and conbinations of said netal salts. 22. Asoy drink

Chont 10 m'er oALPY o ThE st R N SRR HR B RIS R 2200 ¢

provi de s?sg soybean conponent a liquid consistency. 23. The conposition
of Claim further including a food grade buffer

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.
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conponent. 24. The conposition of C aim 21, wherein said buffer conponent.
includes at |east one of a food grade alkali salt and al kal]ine earth netal
salt of Gybbiseaaci d. 25. The conposition of O aim 22 furcinesoorert udi ng a
fat component. 18 111111111111111112111111111111 L S WO 01/ 24644

PCT/ US00/ 269 ._The ¢ 0S4 Al [, 100, - ' i,d fat conponent
is an extranéé’uszﬁﬁﬁomn‘ﬁ/@élggﬁqggév&%%\%&?gwgﬁ ?%r%gt he group
consi st ieRfamioud Milledtidiele, Biill lddiios eélkctadl ilonatid gronpécaistiagof aher eof . 27,
The conposition of Caim20 wherein said drink further includes a flavor

conponeanimal gnilkyisereabmils andicombirationstheredf. wherein said flavor conponent
is selected fromthe group consisting of fruit, fruit puree, juice,

powder, concentrate and conbinations thereof. 29. The conposition of Caim
22, wherein 9i d Thy baipositistPof Claim 26 witbreinsaidadrink fuether inblwdesbout 4

m crons. 30. The conposition of Claim22 spray dried to a powder.

1111111 flayendompgnent. 1111111111 CL S 19

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.

* c L L] ] *
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