r~PQR6e3e] z] L6&Tz METHOD OF PREPARATI ON OF HI GH QUALI TY SOY- CONTAI NI NG
CHEESE ' JPRODUCTS BACKGROUND OF THE I NVENTION s This invention rel ates
generally to the processing of soy-derived nmaterials for use in various
food products, especially cheese products. Mre particul arl | tion
relates to a nmethod of deflavoring soy materials in order t wmummmnmmmm
acceptable in a wide range of foods, including cheese products.,,dbagl n
recent years, soy proteins have beconme wi dely used in food products, for
the health benefits to be obtained fromtheir use. In sone ' ' &
the taste of the soy materials is not objectionable. Fbmeveqmmmwmmwummm es,
such as dairy anal og products, beverages and the like, the flavq gound in
soy materials nay prevent their ready acceptance by the consuner. i Thus,
in order to extend the uses of soy materials, the present inventors wanted
to find -a nethod of reducing the flavor conponents of soy materials.
However, it was not METHQDORPRERARATION OF HIGH IQ@ALIPEd previously to
renove flavor conponent SSOYeCONTRINING GHEESERROBDUCTEU! d be successful
in the treating of soy materials. Organic materials, since they have
conpl ex 20 conpositions, nust be tested to determ ne whether any given

met hod of treating themw Il be satisfactory. One exanple of previously

enpl oyed nmethods to purif i i i in U S. Patent
4,477,480, in which the pﬁ?’g‘ﬁffeﬁe's‘éymaﬁhiﬁ@%ﬁ*@ﬁ be treated with an
al kali to renove objectionable flavor 25 conponents. In a conmmonly assi gned

patent, U. S. Patent 4,761,186, ultrafiltration is used to purify starch. In
both cales, flavbliSdBiRstiRaTelates genermlly to the pracassingoofi sdyederivacth, in the

' 480 pat ent Iy lalnZih RG v ) . so that they c be
washed out 0 Ve;r e tbgldglte iz‘be {}Bpﬁéé#%é%d@g)%‘}%@ﬁ'ytcﬁgesﬁt%o%‘é%ﬁnw,]ore
ul trafiltrepartoulady, thednventionensiates tdia rhbthodl ofcdBTRABANY SogmARKERGhe, While

the insoluble starch remained in an aqueous slurry. By s contrast, the
present in ﬁ?f &%ﬁéﬁﬁ%@cqﬁﬁ%&]? 'f&@ﬂﬁ@ﬁéﬁﬂgemf&@%uramwnaic@weﬁel ecul ar
wei ght soy grogligisns. There are many articles and patents which relate to

processing soy materials in order to recover the protein content and which
at thel®ane ti mdnrregenteyaars, sayproteins inavexohme widely tised i fiozi s nor e

ble i de . H 1h [ di scl
ot - Speci 1 1118AHE84 T dn8 bR G Poello iR oplelted iy Hisiiissmdi same  ccover | ng
as nuch of 4gpicationsithe tasta@F sy nidteri gﬂb@ob@cﬁbp&?@?@l@%\%ﬁ%& 425 in

whi ch protein conponents of soy are sol uﬁliéﬁl zed a
pref er abl y SHR@USESFHEh ag dairy analogfproduetsi baverageagindahedikby tiecflavays ng a

nmol ecul ar ARt : Q0 are recoyered by spray drying the
ret ai ned s\gghg%? gf&]g{g t%ﬂaéﬁ%f%@%ﬁ'ﬁa“ 'éeaﬁ@rqchﬁyﬁcet%ﬁéﬁﬁ&’bﬁywﬁ?é °

sol ubi 15 zedl tats, liraeder dblextdndethearsssofioyahatbrials, thé préddritiMidgravi th a
menbr ane hayvi ut of f [?re erabl y, above 100, 000 nol ecul ar wei ght, the

pr oduct msw?@%ﬂgf’fﬂadr?aw W?F{)Pé(ﬁ‘é{ﬂicm the flaver compsnents of spiematenialsf val ve
woul d be e i V, i . | not her
patent . U STORRE, IR SdentinaOiRpitias i leLed biSiald B
range of 7 regome flayos sbupionents fromt athes organic matedals wesuld desedcbbgfgugh an

ltrafilt [ d.phyt at d al um . t ai ned, bl
s sol 1 ds. i £SEES AF Ba iatPie o2l Belenat. Hiasa utione Swbst oi ven
it is assursainpdeitiond) e ket dotbANBR WHether 8hy G eemBl &y &P 25 pass

t he sol ubl e({)rpt eins: Both of these patents contaln” éxtensive di scussions
of the effdrealingrthgmwillde satisfectprocessi ng of soy materials; neither

teaches or suggeshg eS(Qﬁlp‘féJBF ISI%inOQ{SI)Pgh%H)r)}er&%te[h%dél t%rp%frff)l/ E)lrfg%\tr{ig N process.
materials is found in U.S. Patent 4,477,480, in which the patentees show that
starch can be treated with an alkali to remove objectionable flavor
25 components. In a commonly assigned patent, U.S. Patent 4,761,186,
ultrafiltration is used to purify starch. In both cases, flavor components are
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"I'n a*group of related patents) Mead Johnson Conpany di scl osed processes for
sol.ubilizing soy proteins by raising the pH of an aqueous 30 sol ution of
soy materials and recovering the proteins which are said to have a bl and
taste. The processes are principally directed to concentrating proteins _2
rat her than renoving flavor conpounds. In U S. Patent 3,995,071, the pH was
increased to 10.1 to 14 (preferably 11 to 12) to solubilize soy proteins,

ft whi ch ltrafjltrati ith
mentr ane. halt gV Ed AR H 4TS i e Aadndtetf by BoBBHizing 6 tberoal ¢ one. was s
used to ret aomgohenwm manszhe\;mbbﬁ b@lwaéﬁéa 86t &ﬁheqebé%r«éraﬁﬁsaﬂﬂné%@ rﬁ" s. In

U. S. Patent hasi s was placed on renpving phytates and phytic
acid by sol Ubth ﬂﬁﬁ@%@"@ﬁ; ditrefiltsaticn wes osed do semovedhafldvar cempenantsras of 10

to 50C to acid insoluble the parating them
and finall gséﬁpéggymlgtqhﬁ%%% h‘grgé'lcg‘ remained gl aaugoys SE‘"% Yecipitate

t he soyspr otentnast, the Me%en?ﬂ%ﬁtmﬂs@ﬁéral@@ﬂé@dr CBrAbEh&Sts WRIIA s%ﬁltg@'h (thed at
a pHless th preferably 7 to and ultrafiltration was use

separ at e th@cg?@-ﬁéﬂ‘@'% SP¥tPéWtea'tSe Whl | e passing carbohydrates as

per neate. These f the, ‘during the
ultrafiltration E?%gé;égéjH‘iag‘?/‘l%ﬁla%ggggrﬁﬁgﬁ%ﬁbgﬁggtﬁﬁk g“f%sﬁgﬁo
conmpounds | mastelyalsam erderl te rebbwdr theproidhvtentent anhdawiich baurs sand tide ch
interfere wt eq’ﬁ'—)é( of so in certain food products such as beverages,

t

dairy anal o OFPQE‘ OHRES o makeg therrroteins marg-arseptahle imfaad al's can
be treaped Flﬂb‘diﬁ}‘@beWévBF'tﬁgsé ?eﬁé %ﬁlotsﬂr wg?esﬁéf Qﬁ%{%ﬂ&%rﬁqcﬁve“ ng

substantially all of the protel rejecting
cause undesta e&mevaicufcﬁlavanng bbamundk/tandaeeoyedmg asmiuch of the proteipdswi t hin

t he range o 0. .about .1 u afi ati on process,

def | avo?ed é8§gﬁr&f apé e%‘aH%RLf‘r’ llr"‘g6 # gﬁhf‘@@ 4#%“‘51‘!" 5 CFH@FQ”" gs can be

obt ai ned. Tbompoheat ﬁ)gbgp f 0] UMVARY
~F THE | NVENTI 8\1 Thespds reseéﬁl:[eI forll?/glrll%ﬁ%\?%rp@{/?mgd ggyﬁ%éﬁ{%?%gutﬁgné

products pr afaf B@'&JBT&’S@MENW aeersbraner hawing a Boteedlay waigkt cidfdfivor ed soy

t wh t
br epar a3 nadPGEE 78205 B8 eSheleted bR sHrv.dnind be B EBEa SO brie e whi ch
COMposi t i onvaﬂamts bthllqra pottierl ofshe Préteirsil samiBiliZet éﬂ@m@?%‘-?ﬁélué@%hﬂ”t and to
rel ease the - npounds. Then the conposition I's subjected to

ultrafilt raFVWﬁCt%tPI létrﬁﬁ'?fﬁf'an iyithga m?fﬁblfﬂﬂedﬂawﬂ@ arayteff preferabiy ablapabl e of
Ferovi ng t & SoDiRl imBleclich weight, 1N pRIIICE WasTBI o bk o VP el i onand  ai s

pr epgr ed b%ﬂam pA bigher cutnhfhmiveavcmld ﬁea:éﬁpbcféd ﬁoeﬂéfsf.lmlin B96s$ Bf OEﬂUéMeagd

t rin nfectionary type products,
Ut i Phnal BYAPER- dn aBeT s s LS %ﬁwtépéﬁs&\zﬁmpy 0GB S pbbt and
meat anal Oga@fu@%fosthe%hééb??tam ﬁlﬁﬂig rotéf?\%cﬁicrﬁ‘?%rﬁwgﬁ a{J nﬁ':égd For

pur poses of this invention, cheese ~o produ s I ncl ude
nat ur al che@'ﬁ@@Qh snadisafltretiern seambranesand phﬁlategand ialdrhimuino are retained, and

the like. res nt i nven rqyi des a
soy- cont ai n régy&mee ggﬁgﬁg\%{c%’v@w gular d&‘?‘gé@eﬁ O%Q‘e piePeIaRemat eri al |
wherein t hewdsfriomga/rem ltSQEsﬁumb@ltﬁambeﬁdré'sliéwaé %BE9H oPertoBd S0 to
conpri sing: { e) obt ai ning a so¥ protein conposition contal ning soluble
soy préPei neass hée soluble protelns Both of these patents contain extensive

discussions of the efforts of others in the processing of soy materials; neither

teaches or suggests the control of pH during the ultrafiltration process.

In a group of related patents, Mead Johnson Company disclosed
processes for solubilizing soy proteins by raising the pH of an aqueous
30  solution of soy materials and recovering the proteins which are said to have a

bland taste. The processes are principally directed to concentrating proteins
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'flavoring conpounds, and insoluble materials; (b) solubilizing the soy
proteins by adjusting the soy protein conposition of (a) to a pHin the
range of about 9 to about 12 and releasing the flavoring conpounds; . 20
(c) passing the pH adjusted soy protein conposition of (b) adjacent an
ultrafiltration nenbrane having a nol ecul ar wei ght cutoff up to about
50,000 Daltons) while nmaintaining the pHin the range of about 9 to about

12, under syithablrariichidlihg Na! AIEARA ! A SstEnDa'ds B YR eprpounds

pass through the nenbrane, ere l"avori ng 'th osition
and retai ni wasliscreabed dot10al to/14lpreférablyet e R) td ssldbikoy sy Hreleiss, and (d)

recovering tae solubilized sq pgpgjei ns retained by the ultrafiltration
menbr ane, WA ?EWﬁ'cll]!" er‘é’i&‘@@r éwe iaboutlita 1Y apdatlisatiltration with alef | avor ed
o] rot ei NpEhBrana havi i e ' ion provides
2 Tel hod of Taarane havifl BMLISELISP SRRt bt of 19, GIEREE0 000 H oStk
conpri sbng used torretainthe profdins whid dispargingtazirboriratdsand Rtinérafdiepse base
conposi tion ormt -cont ai ni ng cheese product; wherein the
dgf}) avor ed %‘é@ %?@P%f‘ﬁﬁi%@-i%PP!%l%S'ﬁM%%P'ee?‘gVndemwpbwms anc_d\%:s 5 (a)
obtaining a ' i [ .
L avori ng conpe aciy SLIGBITEAS PSR BHSIM BRI S BieMis Al of,,
protei ns by18dp $9fCrig roake thephytatesi andphytissacid imsallibleplhdrpsepatbting t he
pasei ng ¢ el e uBs Soidiione) 0B bte brief ahouty faafakapise
ul tr af i4bt r atHenso inge /8N I i ; t
50, 000 Dol & e oEy o e Aoy e eTety! 20 SO pHoteihiale SRR A o
12, under sBhklass than 10.aprefarably bto 8 andi ultrefiltratibe veasusdbtd separatecpounds

pass throug re defl ayori t he soy protein conmposition
and ret ai ni Eﬁ&eﬁs?&gﬁs&{tg{n}?}:e&ﬁq leaéjarssmg ¢4, Obéﬁr}%ﬁ?? P?@(?){'?S?t%r-&h%%s; and (d)
recovering pbterﬁdbu’ﬂjtltéatﬂdosay%gb“sth@hﬂél 6fthai e dublg the uMtdifidbtidrd rat i on

menbrane, wherein the recovered sol ubilized soy pro?eins I's the defl avored

soy protei nPIRE&EPi al , I n one aspect, the invention is a nethod of

defl av@gi ng soy- i i (o) ] S flour,.soy
Concent cat as. _and iy et fafted 6 et erholdE Rsmeplerslf Y ng an
aqueous conpbish cantribtitet dedorsanyd flavarraral whizhtintererg wilhatherisedogsipauNds,
adjusting th £1H to.the,r nge of about 9 to 12 to solubilize the protein
content of f‘%’é 'QJ9°W%W‘§? UplR as heveragas, ajry apglogse apdribadike. eyt hen
passi ng t henhave aslindsth b | j | i ion
menbr ane havi ng&gjor esg\ﬂﬁ?gﬁgg?%%@egéﬁoﬁggﬁg%a% g clég%{u@&f}sk@at{hg 50, 000
Dal t ons whi PEOCRSS 40 Berflasgribed belew,recoesringgiebsiantidilydll &f the prbtiris 43d t hus

retaini,pg s p-al f Ll rotein content, whi passi ng through
t he polr?'gs tt}éiéétﬁ'gf/t?)\r@ dg\rﬁ} oﬁéjdcr}a%gw@gﬁﬁ%ffﬁﬁé",ndPﬁ'rﬁﬁI(?t%?r %&‘%)ﬁ%‘(?r- the invention
i ncl udes adMaseoveg, bineoptrblling tive pHawitiein the range of about 9 to about 12 during

the ultrafiltration process, deflavored soy materials having improved functional

properties can be obtained. Thus, the product is suitable for many food
products.

25 SUMMARY OF THE INVENTION
The present invention provides soy-containing cheese products
prepared using deflavored soy protein. Broadly, the deflavored soy protein is |
prepared using a process wherein an aqueous soy composition is prepared
having a soy concentration of about 1 to about 20 percent, which composition
30 is then pH-adjusted to solubilize the protein content and to release the



'so of about 9 to 12 with an alkali such as sodium potassiumor calcium
hydroxides to solubilize the protein content and releasing the flavor -5
conpounds, making it possible to separate such conpounds by
ultrafiltration. Inportantly, the pHis also controlled within the range of
about 9 to about 12 during the ultrafiltration process. In one enbodi nent,
the invention is a nethod for deflavoring soy 5 materials in a continuous

process wWhefiidk ' e ] r terials is passed
adj acent an u.I({mrngfciRﬁ1 a?'?%éﬁ ?}Qﬁgr'fﬁ"gﬁ@F@%@%&‘ﬁgi‘%‘@fﬁem%@%ments. The
pH i s mai nt\Whiemaistaitiog pHcontralbosing e rbmibragietdzpabld offdthinfay i on by the
addi tion of J%g a‘”%ﬂg' be arTFunt o{ an_appropriate pHaltering materi al
(general Iy 3 g@ﬁ) Y 0% PriIQI&IN CoRtent of Hip sPvvdile remsvinglavaiing water i s
passed ad] a@mﬁpoﬁeﬁ@\@rﬁgm@é{g:si s nenbrane to dewater the perneate .and the
separated water is recycled to join recycled retentate and fresh

pH- adj S%t ed soy Fhe-deﬂaver.gdﬁeq;omaitmalmlpremedeiyethtgqiresém rﬁ@ﬂfcddél&g y
removed an J red soy.materials recovered. In a preferre

embodi nent qd%’ﬁ@/ gﬁ@%ﬁﬁ%&?ﬁ '8 'wef%'?f{aao'f'-&ta'ra V&mqslnémoqﬁ@yhﬁaﬁmri als in
a batch or drinRks, eoRfdcibaLm, - eRhEiri dj us, m xture of
soy materials iS; passed a 'ﬂg?ggptﬁég%&% ?gfzg??ﬁ?‘r)%r?bgwén%%?%%%ﬂﬁ@’%errreate
i s separ at e3nd a@nmwg;dr{sf mea$ andavieat anaipgprodiscts pcstehlys bagegnt ate is

recycl ed t o,J-Qi,Ref L j ed soy materials, Water is._added

peri odi cal ?%ﬁogpegsoﬁﬁ?%%@ﬂhfggﬁ(ﬁeﬁ %{yd?é"rpﬂ%e%{ i’l‘s inyeptien, ¢heesger neate zo
and t o1@d] ysodubts inolugenforady 1ef ENe@5ba! Srol i treamto
a predeterm neid | evel .. Inf neca(g’g%arnifﬂgélpl-l- a%’?g'rﬁgga?r%?g??%g?ﬁ@gg?? a base)
can be addet3'80¢.Hmitalien chegsestand thedike: added water to control the pHto

the desired ran J . iltration.process. The process is

conti nuiad unti | g@l %?%@%F%%‘ﬁ?%%ﬁﬁ@&ﬁ&gnrPé%aﬁ%@rﬁ%gmemmglz5 I'n

anot her pr efheasedreducticaraptising ed ol Bered sb?‘b?tgltbirpit?lﬁﬁ’é | YRSrein R h?d) for
Sai d nethod conprising: (a

preparing defl] avored soy proteln material,

prepari ng aqeief%dﬁé‘?f&‘?y E’%/mﬁ@s'i"‘@ﬁﬂﬁ'dﬁ Peenasgd bitaemiethod-comarisingg sol ubl e soy
proteifg, flavorg . . ri.als; - (b) ., .

sol ubi li zin thecaZ%Qfﬁﬁ‘Q?‘e? %@9 B;Cd}g'(ﬂ%@ﬂ’ﬁghﬁﬂggéﬁawﬂgé°%égYﬂf%m (a)
to a pH in flaveringrapenpduridso andInsalubleanttekizigand rel easing the flavoring
conpounds; (c) r terjals fromthe pH adjusted

vi'ng. t he..i nsol ubl e .al ¢
aqueous s conpos@ﬁrlgBL\’bg'fz'rtgowe[Wyom‘P'ﬁs Yigdigsting @Glﬁ&yl}yogﬁiﬂposi tion; (d)
passi ng t heedmpeditich afiHAR SRR 95 4 ' t filtration
menbr ane havi np@éa ol egﬁl ar ﬁei gﬁ?é g%@:%g%%&qto@b%@ng@?%L%é%'Bﬂs, whi | e
mai nt ai ni ng"eABveHNg gompeungdsye of about 9 to about 12, under suitable

ronbr 2. ¢ her oiy? Rarthg e HEFEdLSe ool SapaEno bl goiansot ant i al | y

all of the uitaiitration exerabrarie e vihg & malu(e weIGRAREH U5 bl sdidd zed soy
nbrane to obtain the detl avored

pr ot ei ns rﬁ%ﬁ{'ed@f( t he %Jl,t,rafi ltration ne
soy prot ei NS, wiile maigtainingdhe int i therrangeiaf abouti8dal about h2, umddrod of
the inventisitabid hitraBit i toff up to 50,000 | t ons,
preferably 1,000 To 50%%@,&%@10%%% erreﬁﬁr&hi%@gtcgm _ Sé}?&Sﬁgmﬁqgm y is
a pol yet heitBainmembrase, tereby deflevbring the S5 protbiRstdidifidn Shd Fefairfifigh! NG
FIG lzé S qsu%rs?a[?'ﬁiaﬂ{I ah rg? the' tsglr&%hftzédOsfoysp%tgins%\g%zi attributes. '
(d) recovering the solubilized soy proteins retained by the ultrafiltration
membrane, wherein the recovered solubilized soy proteins is the deflavored
soy protein material.
In another embodiment, the present invention provides a method of
30  preparing a soy-containing cheese product, said method comprising



20 FIG 2 is a graph of the intensity of deflavored soy mlk conpared to a
control, sanple. FIG 3 is a graph of the intensity of another group of soy
flavor attributes. FIG 4 is a graph of the intensity of deflavored soy
concentrate and a 2s control sanple conpared to the sanple of FIG 3. FIG
5 1is a graph of the intensity of deflavored soy concentrate and a control
sanple. FIG 6 is a graph shovm' ng the change in concentration of flavor

conpounds bet wee t 30 FIG 7
is a graph show nri‘ngl%tn ange m%cﬁg{éﬁ% ﬁ‘éﬁegﬂaﬁ}&%c}b\%ﬁegngﬁounds bet ween
a deflavoreaomppsﬂmmptbe‘oandhasopmohtémmr’aﬂeése pfoduétt G 8 is a bl ock

di agram of one pr nmp the invention. FIG 9 is a graph of the'
intensity of soy“f 6@&’(56#&%3@%& $QY Prptein materialis preparethbyaapathoid t he

intensity o&opj@fnlsmgored soy isolate conpared to a control sanple. FIG 11
I's a block diagram™of a preferred enbodi nent for preparing the defl-avored

soy probein mate(ﬁb@btatﬁ&:ﬂlﬂé?l@t&ﬁcihﬁo@%ﬁmnﬁmm SeteiRsr i ved
Mat eri al s. gyﬁfﬁé?are Iuab e spuyrces of oil and, I1n the present

i nvent i on, Hgou nso mated@sut 40 percent proteins) which

have been cl assi {p S and 15S (see

al so U. S. Patenttﬁbzlg&ﬂgh %él'ﬁgggpétﬁi%%\gﬂgt@ﬁconF?jﬁmt% ‘materials as

wel | and t he9mpesition Q/fn(a)stqmlpébmnlfbe -rargeg lof abaoty@ Yo about 32 AHQ r’éléa@% 000. It

is well knomﬁ%\g}nr@o% SI t.s have undesirabl e odors and flavors which
orieptinds:

shoul d be renov 'make the soy materials wdely ~ s useful in

food prioducts. | {c)igaserlg t(h\éqﬂ-lla@ﬁistéd @Bgﬁuc o Eﬁngﬁéiﬁbﬁ%‘? (%Egdj%%&ﬁrﬁg of

certain polyunsaturated fatty acids, roper oxi
degr aded i nHirajiération l@emhfﬁbawavmrmmmawlaawerghrt autm‘f wp tdrabbiies0,000abl e

odors and f terials. e conpounds
associ at ed %ﬁﬁﬁéo‘@ﬂ' 'ﬂg Hér?@ﬂ}?g@ér'? B ﬁlf}p 41W @‘gﬁﬁl?e upden o
be: ow. V\h} | eurtatde m:]gtmmuratme@@n%ﬁ ngelleIﬁé Yl@do rﬁbb b&mg pﬂéa@?r ed a
val uabl e frgction for e in food products car
consi dered E@ml%{sn@ ?’?H%W d?ﬂﬁﬁﬂf@l the@thysi.b?t%fﬂ oompmsftmcancbreialnmgan
obj ect iyge |§uy§am,£wpm| Ché&\fméaﬂséyghogéﬁg%ﬁguare recovered. 25

Phyt at es are conpound SO are ¢ ndesirabl e in soy

proteins. These (rﬁrrpom&fmgaﬂm smnhlmhzerdmgpﬂﬁeimmrétﬁlﬁé@b e altéaFiltritionnosi t ol
hexaphosphohﬁ?_gﬁm d. Euch nds re believed to che ate metal 1ons and

are not rea "aRE o WREFFIR ? splyfilizedisey nipteinmisshedeflavoradoi nd to
soy prot ei ngo@pebtbitiRkfczg W t h d| gestion. As nentioned above,

In one aspect, the invention is a method of deflavoring soy-derived
20  materials such as soy milk, soy flour, soy concentrates, and soy protein
isolates, which method includes preparing an aqueous composition of the soy
material containing flavoring compounds, adjusting the pH to the range of
about 9 to 12 to solubilize the protein content of the soy material and release
the flavor components, and then passing the pH-adjusted composition
25  adjacent to an ultrafiltration membrane having pores which provide a
molecular weight cutoff up to 50,000 Daltons while maintaining the pH in the
range of about 9 to about 12, thus retaining substantially all of the protein
content, while passing through the pores the flavor producing compounds.
In another aspect, the invention includes adjusting the pH to the range
30  of about 9 to 12 with an alkali such as sodium, potassium or calcium
hydroxides to solubilize the protein content and releasing the flavor
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30 renoval of phytates has been an objective of workers in the field of
soyderiyved materials. _8_ Utrafiltration Menbranes. Filtration is used
to separate many nmaterials. In the present invention) ultrafiltration is
used to renove flavoring conpounds from soy-derived materials. |Inportantly,
the pH of the soyderived material should be 'maintained in the range of
about 9 to about 12 s during the ultrafiltration process. Utrafiltration

(6. 001 10" 0 RMACR Rl fBSsmB I Sermrdle By PbdRRRuDds bialwaliraion. O™
mol ecul ar wéingbttabhtiy hepH {3 4166 cantrolle® ARthfiPthe r@ﬂ%e"&?iéﬁbu‘ﬁgﬁoa&b@% qgr ot ei ns

affected by the ape aof. such hi gh nol ecul ar wei ght particles.
have nol ecuIdHF'ngzaﬁé'ﬁBgll%@F RPCEBSuUt 3, 000 and 600, 000. A nenbrane may be

chosen which is I diRfsH| : teins ar only a
sel ected porti or]fmlaﬁetéﬁggé?'esentmlgﬁ\a{éé\?%ngaeﬁ%ﬂi%@hﬁ}%f%vﬂEnQISQVr et ai ned
by the @l tr aaterialsanicotontewousiprocestewhéftin aedleadpibted apabbng nq;a[?]y% bfons,
whil e the | Quer I‘EDLe ul ar wei %Et fl avori ng conpounds pass through the
menbr ane ango}if‘%a §Bﬁ§r'§tp@§,se?’ Laceps ap\Hitrgfiltrstiom mersbmanedtocsenaaaterthef  t he
retai ned soy hB6i A3 FPEL- iSOl I tyrafilLtration
menbr ane myagdé'?%(g%]?ﬁgﬂm% an gﬁ?‘;’s@f‘}'@%‘iﬁ%ﬁ@ﬁﬁﬁ@fﬁ@%@@ﬂ% Qace is
a skin cont ditrafilgatio by thenadditidetoé the apptdpeiate amauit b bacgREpikteH-San
pass throug . ..Supporting the surface skin is a spongy
structure m%’t%ﬂﬁ%ﬁéggﬁ%n@sn?@@@pé@%‘%t eﬂ%@%fm@féﬁwlﬁﬁ%ﬂ%%s are

I d . o . .
comonly madenippnentpahdivater igfoaseby %“fcén‘i‘ aar@vél%‘éet?’éfﬁoscéggtsrﬁeerpgﬂec%

pol ymers whi.ch are used include polysulfones, cellu

pol y(vi nyl déR&eterdhepeymegts and dhersepgiated watemis recyaled to juin yecycled
(acrylonitri I i_nto nbranes. OFtep, the nmenbranes are
formed int o'“lf‘fgI’I?é‘?fé"{‘ ﬁgéﬁﬁ'ﬁﬁﬁgﬁéd%&éﬂﬁﬁé@[ﬁ- rfg(l?oﬁtt'ﬂﬂjpg@,e reteniateniswhi ch
the sol uti osontinizilylrenfoviedearitthiesdeTRieRsY sb) hititehls t8bverblat menbr ane
sheets and spira s may be used. In commercial practice, pressure is

~desi gn
applied to facil IQ atFﬁe%ﬁK?&@ﬁbOehn@mtethenm@entm isoamathod fghdeftavopiagnds
t hrou t he i . : e to withstand the pressures
used, ggaski naaivﬁtﬁg%rs tlgr%f.b z%fﬁf(ﬂa?? E@I-?S@%@&é%ﬁ{%ﬁs? H@%ﬁ%?&k@djﬁé%@ni form
tgda;/_oi d ?r- egueous F‘mxturqaofssmy enzterids iis pa@%éwm_agéggugaﬁ Pﬁrdmpg}{@p_e. | | nh
addition to ric_nmenbr.anes S escri bed, other materials have
been used tB*eRﬁR’%%&I/W%P?W? i'%ﬁe%kzeé%ﬁ‘a@moééhe&am enpogents,
sintered netadsh i ii6i Lal Sy . 1NV, ion is
ot 111 tod g hay oo B recheledn G et bR biusthg <Y T0RtelS Re s | <
not |im t edad@edppripdicallyar eentinyseisty tomeptacerthe wategiosetathe pé&ensgtabr ane

b bl Ies ds, . which bel i d h
ot cculSy vene 2 BORL L eanBritaAsR ey aHEletalelhithg sorbined siream tesaor ancs

nmust be abl predeteretined lowdbs tfaiddegkay, al i i (e f.e teins.
Thus, the nggb@rgﬁg tOf the inventi onwwaqu%gsghgn%{eggmeg’ \g\eq%gﬁe Béﬁt of f up
I

to about 50" P e reyciadreientatapoaddad patento Gmtadthe prte tis ef er abl y

10, 000 to 3Qe8RY raHyerd the u?ﬂﬁfil%ﬁéﬁ?g%&sw@léqu%%is2%939 & ue\%g‘}tt"he

follow ng steps: (1 Prepare an aque

material ; (2l ofthe flavsding dompairsds héve bebwferhbediqueous nixture to about 9
to abo%% 12 in ohgéar t&o solfubi llize the soy proteins and to rel ease the
flavor i“Rg cormpoulgdRotper prafersed emhodimant dhe presentinantion pravidesmai nt ai ni ng
t he pH in t hethicg W : ' Nt ..: ltrafiltration
menbrane having a rmﬁlﬁéé%ul arBag?ﬁgﬁ?eggygj{%%bnpﬁ%%bu?'&%B%Bé, remove the

fl avori ng cePpBUPIBg: as perneate, and renove the remaining soy proteins and

ot her soy naterigbg)gﬁqéﬁg ntate; and 20 ﬁA) %butralize,the retentate and
recover the soy Y 'd A AAHEOUS COMPOSToRAT & $Qi Baterial containisged t o be
potenti al ssolublesscyfprotsing,dTavéfifg icBiRRMde! 8HY FisHiuB Yatehgle; Mt er i al s

whi ch contain proteins are conbined into .an aqueous m xture, generally a
slurry of soy solids. The protein content is needed for food products, but
as discussed above, it is 2s believed to contain flavoring conpounds which
must be released in order that they can be separated. The separation of
flavoring conpounds is carried out in an aqueous m xture in which both the
proteins and flavoring conpounds are di ssolved. The concentration of the

soy materials in the aqueous mixture wift be in the range of about 1 to
about 20 percent. GCenerally, the



'so concentration of soy materials after pH adjustment will change during
t he subsequent ultrafiltration step as water is renoved with the perneate.
The water will be replaced either periodically or continuously. For
exanple, in -10 diafiltration water is added to gradually dilute the
retained proteins in a batch or sem -continuous process. The second step,
as wll be seen in the exanples, is inportant if renoval of the flavoring
conpounds is to (i¥ sohailizihg $hedoy prsteiRybwaietingG tise hp by
addi ng a baSﬁ@é? t he aq eogs m x¥;p_re to a)ghifgveﬁ% pHﬁg]Qegg%EtBHgotégﬁ;{\z In
general , it© B & i theranas of-abnut & tocabautrideand releasiogube Iflaxering | of
the proteingg, %ths.a pH higher than 12 is likely to cause undesirable
degradati on oﬁnt e proteins. Wile in theory) any base nmight be used,

sodi um or pot ass{a)removingxihdcinaolably riatsri=td fropfthid pHLAdjLYteRURfcougM 10

hydr oxi ge. Qt her as:ap'?h a@@:gb(rrau% have application include cal cium

nmagnesi Bm afYMRRFEARN (Rt ohtaita trepfed 3queuscemMPOSHIENs ol ubi | i zi ng the soy
prot ei ns changes i nﬂ\ﬁ, i " i N rel easing the
flavoring corrpou(ndc?lsj@s\%l C %ﬁg@&%g %ﬁﬁmbifﬁﬁ{ciédﬁ%ﬁénsoy pr ot ei ns
when they aulérafitrationevemdirane having = nlolédular wilyht clitsfbup 1@ abost S 0ROUNdS,
whi ch have @%ltati v,el.}/etlow mpl.ecyl ar, wei ght conpared to the soy proteins are

abl e to pasSatiPShie Maiiaining e pHdn de F%ﬂgqngf%bﬁ)ld@ teeabouwttl, undere
bst ant i al i ' |

otal nad. | able utfaRIGTPLORMI o AeRei 1he AGbE o ARBURAS prES ficBER ' ©

descri ied rthegmembrane, thisoehy deflavoring the 5 riateriag ahtieetainin

ltrafiltragionldiafi ] 0 20 to, al l ch the fl i
cormounds a8 eBtalat & be Ui SarEratiintuaSien coul d be carrieq out
a batch manner S(éﬁrbﬁévérﬁdt‘h@écﬁ@ﬂﬁ%@éd% Ei‘d%@frﬂs'?%t‘éiﬁe& %g%%%ﬂﬁé?ﬁt‘r%&#r{ Re

Exanmples 1-5 in which the flavor conpoun and wat er passe rou
menbr ane anMefrangdawbiainihe debavergdaayeproteinweaterial.i n comer ci al

appl i cati ons of i.nvent.on h adj ust.ed agueous

mpgt ure woul d beﬂélsr@tﬁ?@@@%‘n%@ggg#dﬁajthgé’ﬂ?ﬁ"f’g ﬁﬁhﬁl"{ IPPWIAL i on

menbr ang. Shaweavwaolecular heightustofe upnd 50600 D%%@his,nﬁke%)%%}lﬂ@@oﬁ?sz th{jgugh
W e adde

t he nenbran perneate and are discarded, additional wat'er

to maint ai ngQ'ﬂ@OdB'Qrg?BBeefﬁfﬁﬁ%ﬁE’Pﬁft?%Qoefa%@fﬁﬂ@ﬁbfy iglaspolyathemsuifdrie orend t o
| ower the pgbramit hferRBrfRUS 30 mixture. This water may be augnmented by
dewat ering the perneate and recycling the recovered water to the feed
stream A pH-nodifying naterial (e.g., base) can be added as necessary to

control the pHin the degl . j.e..,_about 9 to about 12)
directly to the ultrafi %'ﬁl?ﬁ%&'ﬁﬁém OFOTHEPRMW@d aqueous material,
or to makeup watRJG.asisegidptiof hbliffens YQby%véP&ttn‘ciBL?&Q.“ ng conpounds
(i.e., _after conpletion of the ultrafiltration process), further
neutraPPzation oflQ-Helsfa granheef thelintensity phyeflavared soymilk sbewabad to a

W t hdraw n d adding an acid as required to reach the desired pH.
After pH ag?djg?ﬂné%hﬁ%]'he aqueous m xture of soy proteins and ot her
material s may beFi@&elis geaph of the iftenditpbpaHether gbup bf §8Y filggorconcent r at ed
or dried as {fhcl#l red for the intended use. A process for deflavoring soy
materi al s b@ir Pxfiltration may be 10 operated in various ways. The pH

during the ultragty t4 | ot L j intained in the range
of about 9 to aﬁf)lu@t't‘rl%,d g@ﬂp@@bér"ﬁa%f'§ﬁ3?R%%@%ﬁg%og%ogﬁw{}a&i%"q6 about
10. 5. %o nearielsaniple compaesd to thedsampletoffEIQUS. pr ocessi ng and bat ch

(i ncluding sem - td nuo per.ati.on rogessing. It is expected that
comer ci al proce@g;(;sd \%iq aPan‘o%{tﬁﬁérﬂt@ 8 Oggei%‘fﬂ%ééﬁb’iméﬁﬁtréﬁﬁeﬁ"ﬁ fon,
whi ch shoul gbrite] Befriphs. suited to production of food-grade soy products. A
continuous process is generally showmn in FIG 8. In either a continuous or

bat ch process arf /&g @grapktshawing theghangein edrcentrapisnasdjflasbed t o

sol ubilize r J fl avor conpounds and then passed
adj acent an&ﬁﬁ?%ﬁﬁﬁeﬁgﬁa ﬁgh%\?oiﬁg S\%S@H‘@E%%W%& SIBPIe20 1ol ecul ar
wei ght 36 | avor i ncFi@at7eisisagrmphashoadig tHs BHaNgd IcariehtraRbARd fibp Water (the
perneate), |eaving, the hiegher nol ecul ar weil qht soy materials (the

P

retentat e) $UNPRUNdsPetweeR:adellavased soysaniple madracentraltsamplel be wi t hdr awn
as defl avored product, fromwhich the soy materials can be recovered as
needed for the ultimate end use. Water-W | be added to replace that | ost
in the 25 perneate and to provide a constant concentration of soy materials
in the feed streamsupplied to the ultrafiltration nmenbrane. Although not
essential to the process, the process of FIG 8 includes additional
processing of the perneate to recover a portion of the water using a
reverse osnosis nenbrane for recycling to join the retentate and fresh soy

e . e— I T Y N Y L o g o o



'addition of a base to the recycled or fresh water added to the process or
by, direct addition of base as desired. In a batch process) such as those
described in Exanples 6-8 below, a batch of soy material is placed in a
vessel, pH adjusted, and fed to an s ultrafiltration nmenbrane. The perneate
is separated and the retentate is returned to the vessel. As the process
proceeds, the soy material is depleted in the |ower nolecul ar weight

fl avori ng conpouhd@- &% atieck diggrameaf emesprooess eodeying sheethvientiohe

desi r abl i Per.indic¢al. i s ad '
Girute it and br Ei8u8 T adipbfr iR IntendlBidtany s At oy atibuise, “ans o ar e
passed through t FéGMbOls argaph bf mémnsi@r&fidw@%raéq ﬁ&fﬁglégé%owg%agéd 'Tf]e

added contiggousl at the rate it is being renove er e
process is FORCOAUBHSMPIG. al | of the flavoring conpounds have been renoved

and thegretentat g;hsqsuf LiGl ; fleavored to become the product, which
can be further pf(’)%égzégdggi&?{;%'éﬁ@ﬁ Q?%r‘g)rfeﬁ r#?%@@ﬂﬁ&@é@%%% 1 s
or semi - condefiavored moyqereteimmyatatislp i ncl ude the concentration of the

perneate, with recycle of separated water in a simlar manner as that shown
in FIG 8. The pH during the ultrafiltration/diafiltration process is

of about 9.5 to abonr S HOADETHR PREFERREDEMRRIAMIRTS) | "pe 2"
operated with a SoysBerivediMaterald. Soybeansard VAUBBIESGIBey'BF ?iﬂa\fi}lﬁsfnﬁ S
S

m gration of the flflyori a cog’r&our_lds, wat er and other materia ich are
capabl e of RiGs§D Wﬁﬂg n, ofi eteins.cSoybeans aeniain abheut dhipescentt exceedi ng

e g e e e G e o M CR
versus out) anfi15Sseamiso ULS. Patent 40RK#25). Theswftastions ﬂﬁg?%oﬂfeﬁﬁ &S

coul d be vari d.%ased tg? meHbrane',csi speci fications and” ot her

oper at i onal F'J@Sﬁ% ﬁrgg_w%ﬂgn Ry haveagyide mecleedar-weightrange, froma06@ to
sufficient gegiodeNgListy h S - hut _also w |
be high enoug?\'opg gf‘g\,‘f’ﬁ“ékf‘ﬂﬁ’gﬁﬁ‘%;%@ @‘%@ﬁ%ﬁﬁ‘%ﬁ@%ﬁ@@@%&q feed
stream to t flevoremiieih shpuiddse méroverin drelento deslecthbysoyahatéridepaiicys on the
nenbr a wa il in the art wll. understand that -13 sui tabl e
oper at H%g pg‘%"%ﬁgﬁgﬁwrf’ps&é' HE’P&%‘*H@%% lipoxugenanas Gatelize Hee nmat eri al s

bei ng separ exiddtioh of aefaiRf oIy Gtk R0k @filaci@i@,epr%ﬁéﬁpthyd rgé}b;(@ﬁsgr ovi des
, met No

a nethod for reg_ari ng defl avored soy protein materia sal
conpri si ng: Wb&}h eediaded intarvolatile satbanyhpompounds,aissaciatgd wither i al

cont ai ni ng ) r j VOr i ng. nd nd i | ubl e
material s; ?E‘)bﬁ{s?%ﬁlﬁlgﬁd%rén)éﬁ? E%V(s%éyﬁpsg) f@%f@%gﬁg&ﬂaﬁﬁstsﬂ@eﬁﬁ%ﬂﬁqueous
conposi t i onca@npoends assogistadwitheoy Aagersaireateitin8d irP TaBRUE i ExaRble

rel easi gg tlp@ f@/orl ng conpounds; (c) renoving the insoluble materials
fromth H 5’]3 ‘ed aqueous conposition of (b) to 10 obtain a treated
aqueous conposi ty ) i | Ltion of (c)

adj acent an ult r‘g}ﬂp%&ﬁg}(e@%ﬁ%ﬁg&éﬁgf Eg)g?%gg%@%gﬁﬁlﬁig%ﬁg%ﬁed&ﬁt off upto
about 50, 00Rlpabledrrctiontfior gserin facl piodgctshsolubllé catbobydmitgeans about 9 to

bout 12, . St : [ Ltrati ditions, in the fl

compounds podBASLEEbIR bk o VALY Sakmraleln TRgRS B0 soy

mat eri al anobjeeties il many whsteusielsdh WhiéH thedprotdis aré %&dvg@i soy pr ot eins;
by

and (e) recoveriﬁg t he sol ubilized soy proteins retaine t he
ultraf PPt ration FBXBemara ¢ompeunds whishalse ave censidesecundesirabtainesaal .

This prefer ; I i cLl o re detail, in copendi pg U S

Pat ent Appli?l?g?lﬁgjg lgrglsaq{on@r'fﬂ‘?r% éf&%%ﬁ%‘f@s’@?’ﬁ??'ﬂﬂ“@%‘ﬁé’%?ﬁ'&%0 003 and
entitled "Mpohibel hexaphoSpliorivacitn S ush duiRtb At 15die¥bd to cHBizEd netaner eby
i ncorporated by ref errgﬁggaqfhi s preferred enbodinent is illustrated in FIG

11 wherei n PRE9E P BoRtesasbed by dhe Sumany besyst They pre aosidered t o
about 9 to RIHE t ' utyl ' reated to
renove insol uble %é?)é;ﬁ?gﬁgﬁ éggd ﬁéﬁ%gﬁgﬁg {é%rslgﬁ%'t %‘gﬁﬂﬁﬁﬁ%&%g@ve’
filtraffon, refeev@hohphyiaiesbas beengat ohjectivenaf workets incthediaid besaied.

Pr ef er abl y’dél?%di ﬁﬁf’érl‘é@%e material is renmoved by centrifugation. Commerci al
avai l abl e continuous  ceritrifugation units are ideally suited for this
separation in a sem -batch or continuoug type operation. In an especially
preferred enbodi nent, the pH adjusted égﬂeous is subjected 30 to the
removal technique (e.g., centrifugation) at least twice in order facilitate
or nore conplete renoval of insoluble materials. The treated supernatant is
then subjected to ultrafiltration, preferably conbined with diafiltration,
in order -14



‘to renove the flavor conmponents nornally associated with soybeans. During
ultrafiltration, the pH of the soy-derived material should be maintained in
the range of about 9 to about 12. After ultrafiltration, the pHis adjusted
to a neutral pH using an edible acid (e.g., citric acid). The defl avored
soy protein 5 solution nmay be used directly or it may be converted to a
solid formif desired. Any conventional technique for renoving water can be

used. General |y, Wtrafijtratioh Membranegs.nFiltraidmisuesd &F Soparate iy
Def | avor ed %)%?Er odects. The defl avored so rotein materials prepared by

! prot,
the present d§s 'nthe ipﬂ%ﬁﬁntyn\@ﬂt@éduﬁﬁﬂfm[ﬁ@ni ia usedrty ranmbvedtavboindai ry

bever ages) as I I hees ctl,s er,qent ed dairy-type
product s su%h _gs utlrjlg?rfg/d?gzr%gyrtyoeﬁ&ggﬁ%/te@ggurlﬁ&%ﬂ&’ Q}ﬁjpﬁé}ﬁ{ﬁﬁﬁgybg
products, cdesued matekalshouldibetraaintained in trndrigecot bt gTﬁ%HHL&Sl?nt

roducts prepared using deflavored

| i wéd matekalSfouldlbetmaint
Soy. pr ofei ndating fie ARATERO, Hodlas L iadulrat e a intendeg ooeranis partictos. 15
protel n i sohabmoansibe belabbaorec, o0y NGB RASGFI 63 fidhRersrec 'Y

preferred. Generally the soy-contdrni ng“cheese I's on are
prepared by ceireapongng igeneealiyrtopatiitieahaving = molecuiaeveigRbetvéén Wi th a

ot R S0 A Sy b o s
. 3 . .
e L R e

prepared using the nmethod™of this In Ion w
def ect $/0nor ARPUY3.H98@1IchER, 00! A mymitreassmay beschosehivghithes 848898 of

Lo about 8 BESTNGRBdg doi eriRha e ohlkiecaclontod asilions mthe present 6. 25 o
per single hmewtiog, tﬁb_zst)y(;ﬂﬁféiﬁélflal'é/ ’QEE‘FPO%"@ Glﬁaqm&?ﬁ}%%@rag-%wa%r

serving). This invention, therefore, ' the 1 ncorporatton
si gni fi cant Negelpstegropasating spaditions, whitesthe lowed mulecuiat heighttflaeodayer se

or ganol epti I d with soy beans o Unl ess noted

ot her wi se, g?ﬁ‘%fggﬁégﬁtg g%?s?‘] Ogjﬁgqﬁél?ﬁ‘éﬁéfﬁne %@q'aF%¥%P%r|%%‘17 tgp? dBPKRMG n are

i ncor pdbat ethebgoloeérd daver of the retdédVBb¥ plotep@yar Q&@d;jd?atieﬁ ofig§, (Protein
Technol ogy International (PTI); St. Louls, ‘MO was hydrated 1n tap water to

provi de a concenfYRRIYBRT yitrafifrafiancsmbrane mayibe definedassan anisotmepicni xed

w th a magngid e td f protein isalate was ¢ |l etel
di sper sed.g %deﬁ%ﬂ?%ﬁ)ﬁ E%&R‘I Qbﬁ?éa&%gm%é%gcﬁ%ﬁqlgf&%t%orﬁ _V@'Ilglg.dﬁber quRe &hrg') Y
?édroi(i de. mﬁemfnﬂMe_cmHsamggggedpaesml 'Jghqnemmht bk@feedswp@%iﬁp%ésits tube-
pectrum vi.ng a no| ecul ar wei ght pore size and tap water was
passed overgﬁlﬁ%&oﬁﬁgi'ﬁg S&P“@Métfyﬁﬁﬁemgh gulengsoftiae oppesite fadeouvsch t he pH
remai negd gr aringirahBaara } i L §in . t10o emaining in
the dialysis tubrg Was"p%ﬁ?{erg&lllglﬁ?ﬁ%bgbg?g@?ﬁggﬁg)ro %@tﬁbﬁni g%"[ﬂo%nd
eval uat ed fBPthar brrical melyraersavhich esenpiaed suoludepolysdifons redilbbsel sbtymed

iti : k. Lml , t whjich had H of
6.7 and o PoRNREERARHET DA OhedibBbedend BRA) ad kesnioritigus: cd.
Bl i nd | uavhioby b striato madbA | just ed
and di al yzeg I‘f&%ﬁ”’é B e e iRk Mool b L

2. A sim | aPoU{uRgsVRishare @ssemblag inéd bupdies) taromely wichy thessotstioriy T ol |
i a1 yzag. ovs RS pARSEE BMARLY, RPNy eRP s 60 chlraibeong e
sanpl e was ®ay bendsechelnacammencidl prastice, tessiireds iabbied td Yacifalg™r oved.

movement of the lower molecular weight compounds through the membrane.

The membrane must be able to withstand the preésures used, making it

important that the spongy supporting structure be uniform to avoid breaking

30  the surface skin and bypassing the membrane.
In addition to the polymeric membranes just described, other materials
have been used to make ultrafiltration membranes, such as ceramics,

-9-



"EXAMPLE 3. Exanple 2 was repeated with soy mlk freshly prepared by soaking
and bl anching the beans and then grinding and separating the soy mlk from
the neal. After pH adjustnment and dialysis as previously described, it was
found that the taste and aroma of the soy mlk was significantly 2s

i nproved. EXAMPLE 4. Exanple 3 was repeated using a dialysis tube having a
pore size of 6000 nol ecular weight and simlar results were obtained.
EXAVPLE 5. Eindensdenetalgsandcbother énbroganic raterisds, Thepreddranimidrtionlistiot. The

oy flour hvdrat ed t 10 percent conposition and then pH adjusted 30
Zsypr ev?ou\gﬁ_@"t_ﬁgge %ng&frﬁ%al%?yp% Q‘ﬁ{)gmb@agg.eﬁ'lhpd}{ﬁsemiénmugnp@mtr emai ni ng
i ani 1 cant [ oy and Sueuar Yoo HpR O e T Befereh the HEmbBéne mush ¢ an
33 pounds (8 ablg tapass thaflavoring/compunds)tvehioh mge beligastnhaw! | ds was .
diluted wt K of 5 er to produce a slurry of 100 pounds
(|45ukg) 5\(,:Vlon é}(f%?ﬁ%@gm%ngg)st%nS‘l(b@é@t)_altgni '\Rprﬁazmogtanﬂva W@ywas addeg

slowly to snierbbianee rist S@HbR totretdls suBbidnti il d. A
diafiltration of the alkalized soy solsutigodrll1 'ag‘gbﬁégﬂﬁﬁa@ﬁi'&g@%ggnpi ng the

sol ution frBrRtERE. nfhusaghe mﬁmbwﬁhednqus}im\rimhavma ?mlédum;ivaeigpbr anes
AAGT } | I 10, 000
ol tons andeaet g 12686 80,000 afibhs Brdtet g AboR 1 iPb 8 Sorctid merdac s o5

t he menbr anpeeferably?2 00 DO0pI 30,008- 345 kPa). The material passed through the

menbr ane (pernea e% was g}gl | ected. The remaining material (retentate) was
conti ndBusly rech €e5%-0 INRPIAcRIIEf therdrventiaminstudesithe Solld@ing skaps: of 15

per neate had' be ntai ned 50 .pounds (22.7 kg)
of soy sol uti on. ?Qnﬁ%ggﬁ%g%gu%ggs%ﬁk@g %%?82' rye \%@tgpgﬁwas added to
the m xing tank. (2)hsdgB bese toaaiveatheqH of tHbagiiedud Mivdbrio drod'y i
uItrafiItrat'ont/f%afil r?tioE‘ ,,Thig vvashi_nfq_vx,ith addi tion of water to the
M Xi ng tankamg Berdey o solubilizedhe seyrspteips and toecleaseithefiavaringhe ni xi ng
tank was 2oce@peandsated to about 10 percent solids as water was renoved in

the perneate and then the retained soy solution was neutralized with 2
percentlScitric atd)dass them-adjusted nikierecvhitehiatstdirteg tHd BH inetse eval uat ed

by a traij | d with nt r ol l'e of Sun Rich
ooy i 1k wel R AR YR ol D Pate . direh atian e mbranaioaviog
ot her wi se tamredulair%igﬂwmﬁubit@%ows_@,dvo%&%@&'rt]@é‘ggv@f' d and

random zed order. The results are shown i n the grap 1 and 2.
FIG 1 showOPREURES ASiner@este,\anskreneoverthelrenainingtsdygsrotsle apdtheii udged

certain attgd i signi ficant than others. Wen conpared 30 to -
t he soy sol%?$g%?%%lgﬁgﬁg%%tgnaﬁaeat ed as descri bed above) the outstanding

attribades had a(d) Nemdralizedhe estentats smd¥eceoschRisdOptbtaigsice | evel . Those
|

attri butes whi chAm\d Iesfssoprom' nent in the control .e., Brown, -17

ypes of soy materials are considered to be potential sources of soy

for use in food products. Thus, soy materials which contain proteins are
combined into an aqueous mixture, generally a slurry of soy solids. The
protein content is needed for food products, but as discussed above, it is

25  believed to contain flavoring compounds which must be released in order that
they can be separated. The separation of flavoring compounds is carried out
in an aqueous mixture in which both the proteins and flavoring compounds
are dissolved. The concentration of the soy materials in the aqueous mixture
will be in the range of about 1 to about 20 percent. Generally, the

30  concentration of soy materials after pH adjustment will change during the
su'bsequent ultrafiltration step as water is removed with the permeate. The
water will be replaced either periodically or continuously. For example, in
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"Sweet) Sour, Salt and Bitter) were reduced, except for Sweet which

increased in value, but the panel nean values did not reach a 95 percent
confidence level. It is clear fromthe results that the soy solution had
been rendered 5 nore neutral in flavor by renoval of flavor conponents.
EXAMPLE 7. Ten pounds (4.55 kg) of a soy protein concentrate (Central Soya)
was m xed with 190 pounds (86.4 kg) of water in a tank with high agitation

for 15-30 nidifitsatiarowatafrisaddetdo geadyniiytaiiute thEetaihel Pro@ihyisa daEes to
sol ubilize :?pEQ g @teln to a pHof 11. In a simlar nmanner to 1o that
descri bed i ﬁﬁ%lo U?lﬁ%pgqgf; 8§ urry was punped through a spiral menbrane

(Gea Niro Inc.) IThe subohdbBCad il BEsEEH it tHPbiambieldidibdplhgns. The

trans- nenbr ane pressure across rane was nal nta 50 psi
(344.7 kPa) remﬁéalmfébgdieyodngmompommgb is teebemrbomplishes. Mhiersayi preteig! ow 15

Pl o3 presolfliZbAhPAUdRG ataeBioth dkieons snxtute Séc‘?f%@?z%é’é’mlédrﬁsm' "
from the meaboahe maacha%;dl waitﬂwaefbefeh%ghu%% gﬁ% Soy c}&fom X1 ng

tank. After flve wat er a tions the the wa on was
adj ust ed t oSelubilize albefithg mowins, aneathmghemaez*e irlikety foocawsnsory

| uat trat | uat ed f i
ot trtbut oo BBeSPbIEHeaPAas of Weuleie, AR thoers np basachiant bei bute.
for the conuseﬁ WWHT\GOKpmhéﬁafrﬁlﬁ‘er@klae%ré efe'?réaéﬁartﬁ uldry bg‘fagsm”pl €a

di fference ¥¥aa found bet ween t he def avore SOy C ate an
cont rol10 WxideePtharib QSKPé Vd@clp)ma)elmave:appllawmencladeIcalcammhough all the

val ues Were | s are the
resul ts of gﬂ@ S&rﬁ?ﬁ?ré é@%(@ﬁd%%g%%@e @’%ﬁ@fﬂ%%%ly
sanple. In pmtemsarﬂmngbls&héllrlshdp@@htiﬁﬁ'sowﬁa@nﬁéﬂrééhlt'&alﬁ‘?e ta‘sm@ﬁﬁb flavor
attri butes bhan the ori ﬂnas control of FIG 3. It is I eved at this

occurred belBVIIG FRMBP CURER gnay hemﬂﬁd@(@n@ﬁésuﬁﬁed bytheisayter the

defl avor ed vaeh r.elativel
stron\g/er flgscgrgir?’n t he gcong[;I q}ggtflog%%o scﬁ Et'gﬁvﬁp?ﬁ% Hﬁﬁ/evle\r/ a,hen
conpar dd wi campeengsi thCBma\nedlelamem lew mblkecdkdrvesightesbrapar detosth@‘@g

fi t th the fl t but t th t 95
Sedtent conPlOiBiSEB e I hab LhriRudh e pelesdt thxAbrafiation membepeanc. used
to defl avor whily spbetzeitiaky ahentib §@MSqu§ec§r§{>§§\'ﬂé@ ‘c’j\EH?QBk 'ﬁ'l&ehé'id ﬁ,}ﬁ 10, 000

Dal t ons, shown to be effective in s ecul ar
wei ght cut of¢taiesp,! HTP@F@@HYb@eLM'éathIddmnmﬂalmehlnahewa@dsenbwl ght

toff of 5 el t | ost th
ot b o, e RRPU R A SRR B G Bl BRI S Ao boiesy soy
i sol at éZO( Suter allB7 @s Piligh mhmerﬂawﬁngﬁdomrﬂﬁjﬁd@l’é’@ﬁoéﬁ@eao@ rePhoViéy.€r as in

Exanpl e to proyid urr ntaining 5 percent soy solids. 1 N NaOH was
added to rai se txb S’N“ﬂ 8 ePlC‘éﬂég§d}%W¢ pykine & batnbymenpeesimilarty #ieé | trati on

doscri bed | b B A S Tel6ed BElovP i Ebrmblesty PR e R il o ™™
Exanpl e 6. CFW@Ppundﬁgndwateabamdamm@umeﬂnbmbibnatanﬂ&vdwr'elﬂﬁbved by
five m nut ol ARGRL, HolavBEi n 23arial applreia G Bedracastoobibps. The
Eféﬁfﬁﬁhifﬂgbm”ﬁﬁ P HeR] Qo b SuR Bl Allbtolicqntinuoygly  ragL e
A 5 10 Jacent to an ultrafiltration membrane. Since water, the caustic and the

flavoring compounds pass through the membrane as permeate and are

discarded, additional water will be added to maintain the desired

concentration of soy materials, which will tend to lower the pH of the aqueous

30  mixture. This water may be augmented by dewatering the permeate and
recycling the recovered water to the feed stream. A pH-modifying material

(e.g., base) can be added as necessary to control the pH in the desired range
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"Mol ecul ar Wei ght Cutof f Ti me (minutes) 10,000 Daltons50, 000 Dal t onsProtein

% Prot.ein (% 000. 450. 61100. 80. 615
F6?40.6200.26?62500.43000.4350.50.44000.34SQNIA It can be seen that the
nmenbrane having a 10,000 Dalton cutoff retains nmore protein than the

menbr ane having a 50,000 Dalton cutoff. The 15 value at 35 mnutes for the
10, 000 Dal ton.nmenbrane is believed to be erroneous. EXAMPLE 9. Sanpl es of

i al(ise.debbat/@t@dbost 1) directiyebihd ultesfilfriaom seRitibn Sto\heradleyzed by
;(r)gt rer?ﬁlegjle?(el gct r ophor.esi s. h%')h relzﬁl ts indicate that the rml}gcu ar wei ght
di stributi oﬁqHPOV?@%‘ Q{Féﬁﬁéép @wwea@ desirgds substantially the same as

that of the origi ' ! . S in . the fo|llow ng
tabl e -20 Al Lt OROETb e Tavog SEROITE G e '%f’é{g@f‘:gy

| giitrafiéiration process), durthénmButratizationof thé ARERG $LIGtON ~
N6 a5 iy 697 )14- 271@51%30. 832.2313220213. 5-147847. 4484548109<3

].c 500000800 EXPRSHES BYwifispeinadpiedust andadeing aacidms rﬂm&_iﬂedioby .

' hESAsE J t | r _
censory pang o BRGIRCERH teriohf ab KNS 1hé HAUbERs SRKENTLYERY 2, ol ei n
i sol at es wePEoteistant othes rsabepibls may behwssd dieddthvinrfedd yodigts "&tibathy

described | Be%&%@hf\rat@d (t)rh Hed &8 ?gqt?izrier?%oer tng?ntg%eg %%g. deflavored.
A process for deflavoring soy materials by ultrafiltration may be

10 operated in various ways; The pH during the ultrafiltration/diafiltration
process is maintained in the range of about 9 to about 12, and preferably in
the range of about 9.5 to about 10.5. Two methods will be described,
continuous processing and batch (including semi-continuous operation)

’ processing. It is expected that commercial processes will adopt batch or

16 semi-continuous operation, which should be better suited to production of
food-grade soy products. A continuous process is generally shown in FIG. 8.
In either a continuoué or batch prdcess an aqueous mixtufe of soy materials
is pH adjusted to solubilize soy proteins and release flavor compounds and
then passed adjacent an ultrafiltration membrane which pérmits the lower

20 molecular weight flavoring materials to pass through its pores along with
water (the permeate), leaving the higher molecular weight soy materials (the
retentate) to be recirculated. A portion of the retentate will be withdrawn as
deflavored product, from which thé soy materials can be recovered as needed
for the ultimate end use. Water will be added to replace that lost in the

25  permeate and to provide a constant concentration of soy materials in the feed

" stream supplied to the ultrafiltration membrane. Although not essential to the

process, the process of FIG. 8 includes additional processing of the permeate
to recover a portion of the water using a reverse osmosis membrane for
recycling to join the retentate and fresh soy materials. The advantage of such

30  astepis in reducing the amount of fresh water which must be added to the
process and removed in concentrating the permeate. Of course, the pH of
the soy-derived materials can be kept within the desired range by appropriate

-12-



' "fi test, one gramof a control sanple was diluted with 15 g of 15
\INQI ngI,rZSLI of 300 pp% of 4-heptanone was added as an internal standard,
and the m xture was purged with 100 m/mn of heliumat 60C for 30 mn. A
defl avored sanple was prepared simlarly as the control sanple, except that
the pH-was raised to 10 by adding a NaOH solution in order to solubilize
the proteins. The volatile conpounds were anal yzed by GO Ms (HP 20 4
GO5890/ MeDsaddifion i@ basaita thefrecydlad iopfresbavgter added te tisd pratdss drigyS. 6 an

t d | I er amounts of the flavoring
Zonggﬁnggfl Xe%t %dai@%%fgg%eeagﬁﬁég' g'rGamssr,rgrrpl es were diluted with 30 g of
water and 2 pl ofn 30AtEPProteaSPSRIPES RS @%&gﬂ mﬁﬁn@}(a lﬁé@ 3 bEI, ard.

f or
25 sulting m xtures were purged wth /mn o C
-ZI-Bem n {g ré@f@{?g’ fraey matesial ISePIQGﬁfiquacvessalhpl-lvaﬂjashedeandée®t@anl yzed by gas

- f h ed by human
criteri S THGCRAARRBAbrhOg | HBIne etk is Somatetcoand Uik irsoniate i o d
reported i nretbmeidool theivegselrbAetheT, ﬁs@eﬁs§8r&1§€ds% %H@g@#ﬁ? dgfglﬁ%ﬁ rease

d fter Deflavoring s Process 15 20
3%?3?030%. thepwertpieeuIgPVeight flavering wmppugdsand\mer gnd becomes

fatty2-et hyli)‘B'i‘@EBHEQﬁt?é(tednﬁlil?é?‘ﬁggg?@@ispﬂp%é%m %E)N cally. vater is added
- - t
:sLt (r)gtngcr:] i 2 %o&hb?r;;?;?amigﬂrmm@was@pmtderh 8aﬁlé?mr%{lﬁpdcofﬁ%tﬁfa enal NDwe

ak gre acetﬁg;genonebur floral, caramel burnt, carane

traps 5- oDl YR-PASSR Méﬁ@ memapa;;ne Bl@§ea‘ti-lcent|2umu§[3?rmglsltlhdaor al ,
deep. oL WB99 adon nneh AR ot i o R Xpy R b Dimtld

pai nt y4- ( 1- hiae nyrbcmsspyIc})ntlplhledlta{\ﬂwigc:)fletgerﬂvek\i/)erl?%tcto;npounds have been

I;; géﬁ%“‘?@ﬁfﬁ%‘%%@ﬁ@?ﬁ ﬁag‘? s’ %!fﬁ%'ﬁﬂt%gﬁﬂ%\(preﬂ Iterb@bpme the product,

et her oust r abRicR-cfH 58 fRtIEIrbosMed &8 RflireA3h} méntélg@%ltel gxﬁg/lpil?gr é@%" i s

exanple illustrates the preparation o rocess
def Imz;véﬁ ed @osempiernrtinuatisyoséss may aso mcjude thef donceneatidl of e Pr ot ei n

. A trol
sanp e vas RYTRSoWHE oA Rl RAreEe Waldr 4§ SGHIar mancor as dhatstown |
def Tavor eq indSiG B0t Phe pHEUrPheRstr AR ENS AN oRRl & Aalate (P

bout 90 cent protein) tal ne
Z(1)8| gon}vg) r}hgﬁﬁga'gg?ﬁf)éb@l&:%t%ahgwa‘r2 tadepquIlablyﬁnabevengé' beabelit @gor ed soy

protein -2%4 ahout 10.5.

20 The ultrafiliration membrane will be operated with a pressure
differential across the membrane which assists migration of the flavoring
compounds water and other materials which are capable of } passing through
the pores of the membrane, while not exceeding the physical strength of the
memb‘fane. Typical average pressure for such membranes are about 50 psi

25 (345 kPa). The trans-membrane pressure (in versus out) will be about 15 psi
(103 kPa). Of course, these pressures could be varied based on the
membrane’s specifications and other operational concerns. The flow rate of
the feed stream will provide sufficient residence time for significant permeate
removal but also will be high enough to provide turbulence so that the access

30  of the feed stream to the membrane pores will not be hindered by solid
deposits on the membrane walls. One skilled in the art will understand that
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‘concentrate was prepared fromdefatted soy flour (53 percent protein)

obtai ned from Archer Daniel Mdland (ADM Decator, IL) using a procedure
simlar to Exanple 7 above. The follow ng fornulations were prepared: 5 10
| ngredi ent Anount (% Control I nventive #1llnventive #2Process

Cheese50. 050. 050. OUnt r eat ed SPI 15. 500Def | avor ed SPI 015. 5pDef | avor ed
SPC0015. 5Cr eantl0. 010. 010. OWAt er 23. 823. 823. 8Dl sodi um

hosphat €0. sidtatle épetatingidrafided10illbb detephaidf By &g Qrié?dﬂlh/ﬁ thé'e
gpprgpri ate controFeor ngg?l avored soy protein I’Y&?}él‘lgﬂ was ylgir ated in

wat er cont aM3tefpls ReiNg8eRArAtEdag salt (i.e., 15 di sodi um phosphate). The

I ti 1 Xt ) ' r . n tenperature for, about 5
mnut es. The. pr ogea b Rel SHEE A el GRR R inb SRR BB A kEethds Cor
whi ch t he hfpdipaeparirgpdefiavared soy pretein raterialpssit MbtHod ompasiagdes) The
resul tipg conposition was then heated to about 176F over a period of about
5 m nut s tWeW'QQ@WW%'mp%ﬂﬁ%@fQcﬁodrfﬁétﬁf.t%Comlﬁgééwkp.mﬁgchzfOre

| ed : : .
B o0 b PRSI B SRS, s IHSEELS AERRIC) RSP bR et
vl A A gty Pt Rl A LA
: e rt, , L !

B oduct . - éfé?o@%%?wo%ﬂ%awga tﬁﬁawm GPERE: o

Cont r ol {4.i . : :
215 217, 651 G4 3 Fhe TS HOM HepH aideted wellephe CRYBMIIFYL Gl to
i nvent il0e s@piginea treptethequeeus compnsitionf (d)p@sstrigthedredted agmepls 2 pr epar ed

i > . I | . An_inf | tast | found
that the prarBesiint (' Muaea uiaMRston embuttpnayha amdaiired Spc
did not hawweighbeatoff lip & about'60,088 DAMONSORhiIE mSiAtEhiRgdhd pheiana beany

ti gna e, tH

flavor that nost 19 consuners woul d have found objec an t hat

made the noingerafaRguEd temboutid2puadsr suitabie uMi_ltmiidr‘cmhditﬂnnSqw?ldm‘im avor Sd
Sobecrsocs, PRI SCIRAER 5t RAGR B REIN sl Febied e "
si gni f 8ant $qy friaterial anBastaining substartiady Gilrtd tﬁ@%bluﬁlizkh%@tﬁbféiﬁﬂ arfey
protein matgri al th rocess 15 cheese prepared with deflavored SPCis
preferred. ¢ ée%%‘{?-r%ﬁhgl%? 'ﬁﬁdqi%’s@' otgias selainad by e uitrghlictiopt |h c -
Pon oy conrariraHe ko Sbinif R a8 AVt BA Sl brifein BilteR3) i pisRel " ot her
or ganol ept i @mppdiseentiie deseribedsingmote detaillin coppadingr U Patest Applicativai | abl e
soy cheese <0 alNiRBer 10/655,259, filed September 4, 2003 and entitied “Method of
20 Deflavoring Soy-derived Materials,” which is hereby incorporated by
réferénce.
This preferred embodiment is illustrated in FIG. 11 wherein the pH of
an aqueous solution of soy protein is adjusted to about 9 to about 12. The
pH-adjusted aqueous solution is then treated to remove insoluble materials.
25  Any conventional technique (e.g., filtration, decantation, centrifugation, and
the like) can be used. Preferably, the insoluble material is removed by
centrifugation. Commercial available continuous centrifugation units are
ideally suited for this separation in a semi-batch or continuous type operation.
In an especially preferred embodiment, the pH-adjusted aqueous is subjected
30  to the removal technique (e.g., centrifugation) at least twice in order facilitate
or more complete removal of insoluble materials. The treated supernatant is

then subjected to ultrafiltration, preferably combined with diafiltration, in order
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"Exanpl e 12. This exanple illustrates the preparation of an imtation

nozzarel |l a cheese product using deflavored soy protein prepared from soy
protein concentrate (63 percent protein) obtained from ADM using a
procedure simlar to Exanple 7 above. The follow ng fornul ation was used:
-24 5 10 Ingredi ent Amvount (%9 M Ik Protein Concentrate (Nutril ac _ _
CH7813) 15. 1Creanb0. OWAterg, 3 , Sal t 1, 7Car boxynet hyl cel iwyl ose.ag‘um), 2Tri sodi um
hosphat e0. Bhe®ENothedavey ¢ et HELtESWi : um
ghl oPi de Sol ution (saturat ecBi) . ngasg??@ﬁ%‘c}{%él ZSotdlég\Vrln Og?%b;ét'eg. m@ 10.0 A
dough- 1 i ke iaBiiasionwiie pldrafilie soy1siesived myaterial shauld bgrradintaineddbdve t he 15

m nut os. | THENGG et S HHRLE 1 A I Blral B iy R RoRAIbRE 7 o checse

. i t 1 i nut e
cooker ; t hendutraleHiusing azvaednbrs:a@iaq@]gb., éitrﬁ:békkl&). 'ﬁﬁ’@d@ﬁﬁ%rﬁg%s;ﬁr t&.lum

period and held at that tenperature for about a mnute. The reé 1'ng
i mitatidn ngletermay beueed directiyier itinay be sopuerted tabssoliddorm grdesiteddOF 20

bef ore eval. AR i fak i ella chees r oduct, cont ai ned about
21 percent Arprdivertitd BofiaRiFiReRMig FafsBRD ISl cseralfh ose, - and
about 49. 1 gpragentrevresirying tedhsiques beé brsfefrBgzar el | a cheese product was
bl and and coul d be_shreddi ng usi ng conventional. cheese shredding

equi prent . W t h PsflaMered;Soyi Riedictap Jhemaftaveraetheey prateivmatsrialdie

imitati d ' |l ent  ch
product - corttepar a2 e Breta PRGhs 30 B sUbd fal b o aha 8Fn: <
exanpl ¢0i | | deity beesragbe, smopthied, inealthfdritks UElndesBz7atatisaférhfgtsd Usi ng

defl avored sq r ot ei repared from soy protein -25 ffour (50 percent
pr ot ei n) ob‘?%{ﬁﬁ&ﬂ’eﬂ?@a‘r‘gﬁ\; i #pdainppad s@irdaisi yaguits, meabandonea above.

encontr of | AR SERAR o el Bak AT frodd?, kbt Bl oI B af e

Concent r at enyétion peavides soy-containing clége%e produc;c]s Freplalrecli using deflavored
CH7813) 16. 82. 5Wat er 18, 821. 6Sal.t 1. 51. 4Car boxynet hyl cel | ul ose
gunD. 20. 2Tr?%6'iqg‘?ﬂPpﬁi%ﬁ%@tém'%9'7%$Q B(Rﬂ’.-@gs epntaining deflavored soy

15 protein isolate and/or deflavored soy protein concentrate are especially
preferred.

Generally the soy-containing cheeses of this invention are prepared by
blending the desired deflavored soy protein material with a cheese base
corhposition. Soy-containing cheeses products which contain, on a dry basis,

20  about 7 to about 40 percent deflavored soy protein, and more preferably
about 9 to about 23 percent deflavored soy protein, can be prepared using
the method of this invention without the flavor and/or odor defects normally
associated with soy beans. Thus, using the present invention, soy-containing
cheese products can be prepared with provided up to about 8 g of soy

25  protein, and preferably about 2.5 to about 6.25 g, per single serving size
(generally about 30 g is considered a single serving). This invention,
therefore, allows the incorporation of significant levels of soy protein in
cheese products without the adverse organoleptic defects normalily
associated with soy beans.

30 Unless noted otherwise, all percentages are by weight. All references
cited herein are incorporated by reference.
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"Concentrate013. 7Sor bi ¢ Aci dO. 30. 3Cal ci um Chl ori de Sol ution

(saturated}0.30. 3Lactic Acidl.21. 2Sodi um Citrate0O, 20,2 A dough was prepared
in a manner simlar to the procedure of Exanple 12 by bl endi ng al

i ngredi ents above the double line in the above table in a blender. 20 The
dough was transferred to a cheese cooker wherein the cal cium chloride,

|l actic acid) and_sodiumcitrate were added. Approxinmatel ~r 4 percent

addi tional wat er EXAMBEECH @ay psotetn isotide (ProtaisTschriglogy kitematibaal

pertod and e st TARAS MQfBabIarish i b udterio e s sencaniration ot | ng
nat ural chet8geneents TecsludbusiesmBYaoh Wis Jﬂﬁcme‘a%itl}??frﬂégngﬁ'@%ﬁ%ﬂsﬁﬁﬂi The

resulting natural nozzarella cheese had goo eese flavor and wa tabl e
for shreddi lhof thessinproteindsolate waexampletely dispersadesThdpHusithefmixarreous

def | avoged d 1 ter i LN prepari.n ocess cheese slices.

Var i ousgsoyﬁlﬁétagﬁgta&s%gq((ﬁ%'%%%huﬁ@ hP’BEﬂﬁ' I Eée@o. e mgﬁdz‘ﬂﬁt?ﬁl from ADM
and soy ni | &gmpesitiodaidsaplaced inaidilysisI6Hé | €Ik Ra as
described in Ian | e _B.WZG ) Thelfgl | ow néjsF%?,trrr%rﬁé{l ons,\ngg%?%%ge(g to
provi de abotiOIECUAIVEIgHt BPts: Bz apdtapiwajpewesipassedaver thepatsidt ofthisi ve

(o) gCon ol e Rrkftubasiy for dhouth e S PrORRIhGl Srédiuh tanboe, '
Concent r at edarirapdiatass. 9Bhe @3MpBdRtichNemaihing in the didly§ig tSbe WaB houfed - 5SPr ay
7,667.667.667.667.667. 650y ~

Dri ed Syeet, e
Mat er i iP235'.“£§é?@%%¢@%sn%@@i2@90@ndmmmf@Samm}send 0&<ta. G240. 0240. ONa

Concent s at eaa Baasd T wag Fiadd WhsIBE Baiydd BinpbsiloR Sid'a sample treated in
PL ot ei ngabhaaesimm r886NG9 bLB ANy drpdinf 817 andFat BEobd satrgle8dTicS RAdS27;
I 0OCcess . . . . .
Tri nes. oss. B pekherdialyzed mor phmeiustes Bl eralation by severtol or ant s0. 60. 6

000, 20,50 BB Lo S B o

Phosphd®f e14significgntly enprosed taste spdoatioom.

Chl ori del4.014. 0Z4. 014. 014, nosodi um . )

Phosphat e0. 50. 50%6‘%?5‘-% 5&8#’8&%&&5‘6@.3 garrigd gyt ysing soy mifki@evansoy 309. 0

1 309. 0 | 309F&RRS). OFS, (bHD ' [ j spersed
in water with mxin for _abrgﬂétje ghtté(;%cgb R@ﬁﬁnégaﬁﬁggg%pgégﬂgamﬂ%n

i ngr edi ent SPWTE‘.@%'@&W@Q Jialyzed avemightras iat Examplef it Aftey the treatnsentathedr i ed

wh ' itional mxing. Ch bl end
o edi ont P! e SERPRTES % B e e Bndlabta Yere gbiceRl, rat e m 1 k

protei @) prioyweged.heese trim were then added with additional mxing. The

vitam ns and col re_di ssolved in the anhydrous nmlk fat and then
added. The vari ogg%k%\%m@@fﬁ,ﬂée%wéﬁdebe@ﬁ%ﬁw@ soymilkfeashiyprepzved 3 to

about 5 m i §8aking and blanching the beans and then grinding and separating the soy
milk from the meal. After pH adjustment and dialysis as previously described,
it was found that the taste and aroma of the soy milk was significantly
25  improved.
EXAMPLE 4 Example 3 was repeated using a dialysis tube having a
pore size of 6000 molecular weight and similar results were obtained. |
EXAMPLE 5. Example 2 was repeated with dry soy flour (Cargill, Inc.).
The soy flour was hydrated to a 10 percent composition and then pH-adjusted
30  as previously described. After dialyzing overnight the pH of the remaining
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-27 ' The resulting blends were then cooked in a cheese cooker for about 5
m nut es . at about 176F using steaminjection (wherein condensate is added to
the blend). After cooking, the cheese was hot packed in a hot-pack cheese
slice machi ne. Each of the sanpl es prepared contained about 23 percent 5
protein, about 15 percent fat, and about 50 to about 56 percent noisture.
The cheese slices prepared with deflavored soy nmaterials had a superi or

taste and tgairpositih in WD AAGkIL RuldRad N O 65RERN TR éﬁg@%&l}fthe Sol ae XT

40 and the ProFam 781 soy-cohtaining starting naterial |y appeared
to provi de ¥p@vedrarpmecand tasteese products, ~o especially with regard to
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soy- cont ai nURE $pHArdfi MOwaBYeatdd. A nore extensively hydrolyzed materi al
(data not shown), using simlar cheese-naking procedures as described in
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product conbAltensgnd aisenfaceaea efod.3pnbt Ehe tramsemeribrand eressuré beross

def | d ' i i s t.had i .sing:
obt ai i ng. o By ehBhSs Wscae 80 ol (RUERRE KRty TRe PP elutAp B dbeibly, |
fllavori ng ctepmenttranar{permeate)lae doleclada! Fhe fdhamtd Ridtéfdl TEbtb MGty
protei ns by adj u?_é,ln t he és)zc){%fﬁroteln_qo osition of (a) to a pHIn‘the
range of abW@P centipuauytre tp the midnatanka dMheaaf} pagnds @1 kg of (c)
. th . . o il )

Gl traf Tt o onoste RS bodbd MehiREiiQriing o iR G2 ke
?(2), ooodDaI tohsqyb?muti?n.n&;m?diﬁ?m Stheoyntds @Zhﬁ,ﬂ) aﬁggte{yp‘”mf | edtd meabouéI

, under syi.§. eultrafiltration, conditions erein the flavor conmpounds
pass thr ougrﬁ"){'ﬁ% t%‘o&éﬁ@, Wﬁéf‘é@?tad%‘?‘fﬁbﬁp‘i)%tgg {habawhy12,duting n corrp(r)n;i tion
and retainimgrafitRaboAdiafbiation! h whBRndUitPatiaitieH of Ward @Rk d. (9
recovering the solubilized soy proteins retained by the ultrafi Fation
menbr ane) widekevas rapeated fve timess alftebivhicrethessolutisroinethesmixing faekdedd avor ed

Soy prgiein i -cont aj.ni ng cheese product . of claim1,
wher ei 26t hecé%%ﬁ%q Fﬁ?HBJQﬁL‘Zgé GG §alds ?g “@Q@?‘HE%&{T‘S}’%&H{ | cheese
contai ni ng pdrongatd.énd thealthereirfedIs6PY¥olBti6h Wy MEltrAizBEVALSS HerdshtSi ze of
about 30 g soy-contai ni ng cheese product of claim1, \Rher el n the

aqueous coﬁgg"hq %-qqgﬁo @fp|'(|é’f Tdhs a concentration of soy proteins in the range
2 afors aneronn?tl BLSBECE Ry RERASRIAP B RESRY BRRA oy
pr ot ei ns i ncarhpareshyith af cartiml satple o&BantRigA seymiwhichdfad been diluted
25  to 10 percent with water, but not otherwise treated. The soy solutions were
presented in a blind and randomized order. The results are shown in the
graphs of FIGS. 1 and 2.
FIG. 1 shows the mean intensity score for 10 attributes. The panel
judged certain attributes to be more significant than othérs. When compared
30  to the soy solution which had been treated as described above, the
outstanding attributes had all been reduced with a 95 percent confidence
level. Those attributes which had less prominent in the control (i.e., Brown,
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'5. The soy-containing cheese product of claim1, wherein the
ultrafiltration nenbrane has a cutoff in the range of about 1,000 to about
50,000 Daltons. 6. The soy-containing cheese product of claimb5, wherein
the ultrafiltrati on nenbrane has a cutoff in the range of about 10,000 to
about 30,000 Daltons. 7. The soy-containing cheese product of claim 2,
wherein the ultrafiltrati on nmenbrane has a cutoff in the range of about

b
1,000 to ab@wedi0S6aH S émlBlttefi% wEP@rédl)be%loﬁk &'feiagg{b%ﬁﬁn&{ ﬁ%g&ése%i

claim7, wherein the ultrafiltration mbr ane as a range of
about 10, 00" Y@3lugpbut thecpaymsd nmean baiges did motreach-a 86 percantgontidenee pr oduct
of claimb) év%brel n the ultrafiltration is carried out at a tenperature in
t he range o# out 10 to about 60C and a suitable pressure. 10. The

soy- cont ai ni ng cHtaesmaJrfuﬂutﬂhe edsuttsaha the é/@f]ﬁécﬂ%bﬁ Hﬁdlﬂéerna}fehkibf% ijonf
od o

menbrane is erani ¢, or inorgani ¢ nenbrane

prepari Rg a"&fg Q%Jgeaéimﬁﬂ\éor@yg@gpw efiflavor epmpomentsod conprising nixing a
defl avored soy pEséQupLiaye I e e conposition,to formthe
soy- cont ai ni ng cheesepp?g%'ug-lteﬁ p\ﬁ@q‘g?ﬁ%{i@ﬁf Q%ngg@ogp%e&é?% nat eri al
is prepar ed(%nmalr&mmdeme&wnb 1908bomwsa(eel4ﬂﬂg)aoﬁwatemr%%ﬁk w&ﬂposi tion
cont ai ni ng qu tel ns, flavorln% ounds, and inso

material s; !95’ agfq;pnsngagrqq piniges ke hydsa @ithﬁ é@YlQTQi?Irad]' fuen i‘ld\gNa@-isoy
protein conpesl f Qut. 9 to about 12 and
rel easi ng the f%dad\?c?r@nsgj&%”&%g% y%&’}té'nqg aaﬁlgei}fq Bﬁaﬁm?{é’aa rot ein
conpositoi ontht C(es):rlhdq:lszuanmde Glthe 3by Isturpt was plﬂiﬁiﬁécﬁﬂ'ﬁoﬂj@’{b%n%l mol ecul ar

wei ght cuto 0 Dal t ons, while maintaining the pHin the
range of abh{ﬁngr @gﬁ,t\llrﬁgghc Sgaﬁmgﬁm%ﬁ‘w’@@m rHtoffefi Hh0@dndi t i ons
wher ei n t heDdltans! THNPAfensiafet égg{gg éscrﬂu(gssﬁa%nt | a raﬁg%&a??y defl avoring

the soy protein conposition and retalnlng t he
sol ubi | i zedM@iNtainas belaw SQipsi (3447 Idea)/eThmgresfwrsdmthroﬂgld tl®@y proteins

oy prot ei W TEOTE Fat ARpIARRBTON, B B AR kPl ara ke HevaR hod of

cl ai m ¥5, whemirfaindchat abbutfgoﬁ@tabdutm %@ﬁﬁsxﬂhﬁﬂmtfwéa&duﬁ&ﬁ%ﬁﬁ/ gfy natural
cheese containing about 2.5 to about 6.5 g soy proteln per single serV|ng

size of aboWeremae wbenfln@ prEneate withdrawnirar, themmeembrané raghedadrig-t r at i on
menbrane hagag of the original volume in the mixing tank. After five water additions the pH

of the washed soy solution was adjusted to 7. 5 by adding 0.5 N HCI and then
- freeze dried for sensory evaluation.

20 The deflavored soy protein concentrate was evaluated for six attributes
by a trained sensory panel. The mean values for each attribute for the control
sample (untreated) are given in FIG. 3. In this example a difference was
found between the deflavored soy concentrate and the control, but none were
at the 95 percent confidence level, although all the values were lower. This is

25 shown in FIG. 4. Also included are the results of a blind control used, which
was rated after the deflavored sample. In this case, the blind control was
found to have stronger flavor attributes than the original control of FIG. 3. Itis
believed that this occurred because the blind control in this example was
tested after the deflavored sample and appeared to the panel to have a

30  relatively stronger flavor in the second evaluation of the control. However,
when compared with the blind control sample, the deflavored sample showed
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‘cutoff in the range of about 1,000 to about 50,000 Daltons. 14. The nethod
of claim12, wherein the ultrafiltration nenbrane has a cutoff in the range
of about 1,000 to about 50,000 Daltons. 15. The nethod of claim 13, wherein
the ultrafiltration is carried out at a tenperature in the range of about
10 to about 60C and a suitable pressure and wherein the ultrafiltration
menbrane is a poly meg) ceram c, or inorganic nenbrane. 16. The net hod of
clai m 14, v#@nigrant di emrtqeaffor three iobthe Savar atiriblitesi bt tHe 90 t@OBYertalte | n

th t 60 t abl d wh inth
a'trart e Q0 BRRHERit cas SRR IR FIGTS. Ceram c. or i nor gani ¢ menbr ane. - 33
A 1A AS A S, AERARPLE 6 Avhé\me‘fﬁsﬁan% disdd B AOFaVORof phtoS Sho iy A A

. A6. A A(. A3. A A AF3. Al T AYFd" q
=W\ i 4=v} | Whﬁw‘mﬂwﬁbwtmmﬁbﬁwmmms;%hcwhqalb@éﬁ@&tw igal caj ca] c

%! ??] . Ca]é’%ﬁ%ﬁ@é&éﬁf @Zl%hce?']n?&a Lﬁla?l/ve@ﬂ cutof@ membrane can be used
-G }xsni df dbdiesd, Cb':ﬂt%@h%bfé%h%%\@eg%}@g@%ﬁw]%ad(?@b%ﬂbﬁé%ﬂlec\?élﬁgélca] caj ca]

ca] ca] ca] ca] ca] cagca cal ca]ca]ca
29223A34, 5d89160% barg beendogrisdise peaasate, as:isskenindnZhisexeeqiiea] ca] ca] ca] ca

I cal cal cal cal cal ggh (3l RAL 1BL7AUHH &5 2T Sals B SR ) Haclsal oal cal ca

] ca! >, >0>AA

ACCI |, J3J 43R} b5 o@ﬁﬁdmﬂ@ﬁ@)(ﬁffvﬁétélrbwﬁ%mﬂe‘ﬂ@ rsap a{,ﬁ k2l cal ca] ca] ca

] ca] ca] ca] ca] ca] calcalca]ca]calcaJca]c cajc ca] ca) caJcalv
& b
](>C<(£1 ioco(;] c;{ﬂmn moduReEeM woyjseligs da[‘]l QH]veas addexhlo:ednwtﬂ]e;gﬂﬁalgqi][{g] cau
") {vpkfa\ W] c y{’%} %%@F% gé ﬁ attio] élﬁ '&if &%Fgﬁﬁ'@b Meade) wajsca] calc
a] ca] ca] Ca]mhﬂa@@htﬁi aaimierd:mnénct@]tﬁat Bé%’ﬂﬁ’é@rﬁ? a%riba] ca] ca] ca
] ca] ca] ca] C%’?ﬁl é % ca ca] ca] ca] czé cal] ca] cal] ca)ca ca]cal ca] c
aU| ca] ca] c& q>l W f| er membranes of Example 6. The pH was maintained at

#4Fnl %zt
T b oot tiod b€ it oA Al RheRb i lisR] Sargigd Sfidee ot cal cal e
(=H*~q1¥ vqlrssMeade Were takgreal foag midute]inteivals cedltraizealanal fedetpfopal cal ca] cal

(Cg]Bii]r Egg@ﬁ%ﬁ%ﬁmﬁagf?gﬁtﬂafiﬁ% gg} gg]U]cg?]cg?c"a] ca] ca] ca] ca] ca] ca] ca]

Peeni 02 f?Lf?Lfggcéjﬁ‘?ﬁ“‘fZica ST A PR e oo ca ca

| ca] ca] ca] G¢etgrhgresipcw|th Ahe sésuilisceiioway in WedolaWwigg; table:

}xsnid_Z]]]c]ca]ca] ca]ca]ca]cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caHdgE! 1m' 10% (& () - ZY10% & () -3

S10% & ()-#10% & ()-"10% & ()- 1109 ()-"q

8N<!,9-Z7"10% (& ()-'} @, #10%c& ()-'} @, #10%(c(& ()-!'10% & ()-S

104 & ()-,10% & ()- W]~ _aVK@ 10( 10( 10(@! 10% & ()-y8 10% & () -

@" 1098 ()-! @"10% (& ()-s0 10% & ()-_ =#G
Y[ OVK@ * SH10% / & ()-$! SH10%J&' () - $10% & () -
@10% & ()-3'@"10% /' /& ()-& 6"10% /& ()- &G

-19-



"N UYZwU6+@ 10/ @ ;

| 1094 & ()-! W SH10% / & () - $! SH109%& ()-$! " SH10% /& ()-$! e SHI10%& ()-$!n" S#10
%/ & ()-$Z[\iMN@10/ @;110% &310%& ()- @ 10% ()-10% ()- !10% ()- Ig
109 ()- 10/ 10/ 4=}"?N@ 10/ +10%& () -

109’ () - SE#10%&' () - ! 0SR#10%NE' () - s10%&' ()-! S" 10%HH8 () - mFvz{|}quj @/ 310%
B& ()- 10 10 10fS;

109& ()- f1TABRBRA()-!f11"109% [ & ()-f/109%& ()-gNK}*?j @/ Z1098B& () -

- #1098 () - e mLOUBL el e B 100 (1o | E10YRBR ()= @
D ! aBj _@)/YllO%B& ()- /510%3& ) F & 10% &N(o)eculby&xla‘gﬂ@fgﬁ() '1098& ()}
L! 100/8&' ()- é &)6 FT09%&— (108168168~
nMLoYB& () - 863100 @ed?""gte&hlo%a 1@ |/ 100&5%.000 Dptjores () -
CZ10%& () - Protein (%) Protein (%)
0 0 0.4
5 0.6 1
5 10 0.8 0.6
15 . 0.4 ‘ 0.6
20 0.4 0.6
25 0 0.4
30 0 0.4
10 35 05 0.4
40 0 0.3
45 0 N/A

It can be seen that the membrane having a 10,000 Dalton cutoff

retains more protein than the membrane having a 50,000 Dalton cutoff.' The
16 value at 35 minutes for the 10,000 Dalton membrane is believed to be’
erroneoué.

EXAMPLE 9. Samples of soy materials deflavored using the methods
of Examples 6-8 were analyzed by protéin gel electrophoresis. The results
indicate that the molecular weight distribution of the retained soy materials

20  was substantially the same as that of the original soy material. The results
are shown in the following table:
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"1008& ()-4810%& ()- 109%& ()- $URBx&82(a?bC0/!", & #10%& () -
s$10%&'(.%)-39! 10%(&')()- S10% ()- " @10%4& ()-:!i @10% 1 & ()-:2("))4*8*9%: *;
**}rg\:0/! @, #10%8B& ()- @10 10 10@@| 10% ()-!V, 96 10% ()- |
A@O0YR' ()-FI [, & #10%&' ()-*<+, -e. G /wWU3g\ : 0! s$S#10%z&' ()-f! Y@109BB&' ()-!Y
@10%z& ()-! @10%#& ()-!" @, #109BB& ()- @ @, #10%&' () - @ 012222 2g2zodY: 0!
S10% & ()-3 10B 10B 10BS; |

| 1098 ()-! SABLEDBE: ()-!is$SH10%x& ()-f! sSSHLOMBBE' () - f g223A34, 5d5aBdY: 0

1210% & () - oD 0Bt D L QO X & () 2O 100 & () -
10% & () - 31p% & ()- 155U6v6667}"’>dY 0!) " 1086y &akerial %6 109 & ()-19610%*] [& ()-
“$10% & ()-}i,"10% g- YIO% & ()= m\ms-rsuewel—zme%m =
3110% & ()-| / g10% &) SO FlayRyg & | ) -Spy Isolateg g () Soy Isolate _Soy Milk
*10% & ()-3 84?&98@19396979 9dYNCH! 10/ [0/_10[y; miO%s & () -[L910% E (- |
710% & ()- Pplosdgst ()- < 4 10@&'()-@899.@; aB)\(NCI'L‘;SlO/&'(%-G 108& [)-!1
"10%& () - 4TRLOY%kb() - | 3 0wk (% e 3 & 3 g 3
[e] ] [e) = g 5 S ,_o_
% g E s = > 'E >
3 % 3 % 3 < 3 &
Q Q (] Q
5 >26 74 73 217 19.7 22 20 69 71
14-27 18 - 19 30.8 32.2 31 32 20 21
3.5-14 7 8 474 | 48 45 48 10 9
<3.5 0 0 0 0 0 0 0 0

EXAMPLE 10. Analysis were carried out for the chemical constituents
10 associated with the flavor attributes determined by the sensory panels
described in previous examples. Two samples of soy protein isolates were
tested. One sample had been deflavored by the method described in
Example 7; the second sample had not been deflavored.
In a first test, one gram of a control sample was diluted with 15 g of
15 water, 2 pl of 300 ppm of 4-heptanone was added as an internal standard,
and the mixture was purged with 100 ml/min of helium at 60°C for 30 min. A
deflavored sample was prepared similarly as the control sample, except that
the pH was raised to 10 by adding a NaOH solution in order to solubilize the
proteins. The volatile compounds were analyzed by GC/MS (HP
GC5890/MSD5972). The results for various compounds are shown in FIGS.
6 and 7. The deflavored soy sample contained smaller amounts of the

2

o

flavoring compounds.
In a second test, three gram samples were diluted with 30 g of water
and 2 pl of 300 ppm 4-heptanone was added as an internal standard. The
25  resulting mixtures were purged with 100 ml/min of helium at 60°C for 20 min
to remove the volatile compounds. The volatiles were analyzed by gas
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"109& () -:: <>, >0>=?} A<YNCO! |, *#109& ()-: ( 109& ()-
U109 () -1} @H10% ) & () - S! @H10%08& () -S S10% () - =?@AA
AA*BC{Y70! !, " 10%&' ()-!,"10%& ()- 10 10 10@; \ |
| 109& ()- 1, *#10%& ()-:!j, *#10%x& () - : CCEdEFHgl } [ 9{ Y70! I |'s®, T#10%e& () -
I n, TH10%08& ()- !, TH10% } & ()- !, TH10WW& () - !!x, TH10%& () -
109 ()-ql11,J30J13233J4IxnbC0! ! | s* 33&109%& ()-M 10 10 10f;

mLO%&' () - 99&1&%&1&% faphy and the odorofthe compounds judged b h terl
7f 109&' () - 3 T#lO‘V &'() I 4.3 XKL MVIVINW, Od) f /% y ) 6 s3!"

0vmn& () -s3l %M @fsra@afed#&tﬂw&peqlﬂg3hemcnmompcwm@ceqaamm[npthe)l ! 10
igcyép(sj- X foﬁfm&tabe )-s31°, #10%h& ()-s3!, #10% {& () -3, #10%& () - S3R(ST.
UVXYWUBPE: 01 X" #10% f & () 31 #10% () - 31 HLOWA () - 31 H10% (& () - 31 #1000 ()

' 0I 10 10%U=U& 10% U& U 10 U 10 US; 10%
al&#(lg) W(}J:Jﬁl(()%;@égg %:[ b[dgzag\ 2 e(l§tj@\ g}] Decre(a)sed Cor%poungc)is After Deflavoring

’\_3ab6dng3{io y#L00UUE () -. ! x y#10%UU& ()-.! y#10%JU& ()-.!y#10% ]
]1& ()-.1" y#lO%&' f) 1 1y#109& ()- . 6dee
el e"e#ee! T~ 0!l #1854 k) - 1! 9#1Q%& Qi th SHY b)) A Bdor'in Deflavored SP
1-pentanol faint, green’ weakly fatty
2-ethylphenol spicy, herbaceous ND
" {-nitropentane ND ND
10 1-octen-3-ol mushroom, earthy, | mushroom, earthy, strong
very strong
cis-2,4-heptadienal ND 'ND
cis-3-octen-2-one ND ND
trans-2,4-heptadienal ND weak green
acetophenone burnt, floral, caramel burnt, caramel
15 cis, trans-3,5-octadien-2-one ' ND 'ND
trans, trans-3,5-octadien-2-one green, floral, fatty fatty, green
2,4-nonadienal . fatty, oily, deep-fried fatty, oily, deep-fried
cis-2,4-decadienal fatty,voily, musty green onion, painty
4- (1-methylpropyl) phenol bubblegum, fruity - ND -
20 trans—2 4-decadienal fatty, oily, waxy fatty, oily, green
2-pentylfuran green, floral, etherous green, floral, etherous
trans-3-octen-2-one floral, green, earthy floral

EXAMPLE 11. This example illustrates the preparation of process

cheese using various deflavored soy protein compositions (i.e., a deflavored
25  soy protein isolate (SPI) and a deflavored soy protein concentrate (SPC)). A
control sample was also prepared using untreated soy protein isolate. The

deflavored soy protein isolate was prepared from soy protein isolate (PTI710
containing about 90 percent protein) obtained from Solae Co. (St. Louis, MO)
using a procedure similar to Example 8 above. The deflavored soy protein
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similar to Example 7 above. The following formulations were prepared:

. Amount (%)
Ingredient
Control Inventive #1 Inventive #2
5 Process Cheese 50.0 50.0 50.0
Untreated SPI 15.5 0 ' 0
Deflavored SPI 0 15.5 0
Deflavored SPC 0 0 15.56
Cream 10.0 , 10.0 10.0
10 Water 23.8 23.8 : 23.8
Disodium phosphate 0.7 0.7 0.7
~ Colorant 0.01 0.01 0.01

To prepare each sample, the appropriate control or deflavored soy
protein material was hydrated in water contaihing the emulsifying salt (i.e.,

15 disodium phosphate). The résulting mixture was then mixed with cream at
room temperature for about 5 minutes. The process cheese was melted in a
heat-jacketed cooker, after which the hydrated soy protein, cream, and water
mixture was added. The resulting composition was then heated to about
176°F over a period of about 5 minutes to obtain the desired cheese

20  products. The cheese products were cooled and then stored overnight under
refrigeration conditions before evaluation.

The following results were obtained upon evaluation. Firmness was
measured using a pentrometer by Precision Scientific (41 .9-g cone with a 5
second time period). The lower the pentrometer value, the firmer the product.
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{i|}' ~~Ez[ <bC0! 710%& () - S&6" 109%&' () -

Y1f 10%& ()-3![ " @$#10%[n[ & ()-M @$#10% " & ()-M @$#10%& () - MEJKLMML~\ : O!
|t f SH100AJUR () - 3! f S#10%U& () - 3! f SH109%JU& ()-3 F10% U& ()-3 10 10 10,y;
1098 ()-Lwx}A<~\:0!11f/10% U U& ()- L' #10% & ()-m L' #10%JU& ()-m F" 10%

& () -2 F 10008 () - Z T $#10% & () - JR8=>7C_ @[T GIOV& () VEI7& 1T~ 10 U
10 U 10 U, ;|10%sample Protein (%) Fat (%) Moisture (%) o)
mm
Control 221 17.6 51.6 5.0
Inventive 1 21.4 17.6 50.2 2.7
Inventive 2 18.2 . 176 51.4 4.3
5 The process cheese made with deflavored SP! (i.e., inventive sample

1) was significantly firmer than either sample 2 prepared with deflavored SPC
or thé control sample. An informal taste panel found that the process
cheeses made with the deflavored SPI and deflavored SPC did not have a
beany flavor whereas the control sample did have a beany flavor that most
10 consumers would have found objectionable. than that made the non-
deflavored SPI. No beany flavor was noticed in the deflavored soy cheese.
The two inventive samples had essentially the same flavor and appearance;
| the sample. prepared with deflavored SPI was, however, significantly firmer.
~ Based on firmness (and cost of the starting soy protein material), the process
15  cheese prepared with deflavored SPC is preferred.
The soy-containing process cheese had good organoleptic properties.
Although its cheese intensity was not as strong as the regular non-soy
“containing process cheese slices, its overall flavor and other organoleptic
properties were significantly superior commercially available soy cheese
20 slices. '

- Example 12. This example illustrates the preparation of an imitation
mozzarella cheese product using deflavored soy protein 'prepared from soy
protein concentrate (63 percent protein) obtéined from ADM using a
procedure similar to Example 7 above. The following formulation was used:
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R Carboxymethylcellulose gum 0.2
Trisodium phosphate 0.9
Deflavored Soy Protein Concentrate 10.6
Sorbic Acid ' 04
10 Calcium Chloride Solution (saturated) 0.25
Lactic Acid 1.2
Sodium Citrate 0.2
Water 10.0

A dough-like material was formed by blending all the ingredients above the
15 double line in the table above in a blender (medium speed) at 72°F for 5
minutes. The dough was blended with the remaining ingredients in a cheese
| cooker, the temperature was increased to about 165°F over about a 5 minute
period and held at that temperature for about a minute. The resulting
imitation mozzarella cheese product was stored in tubs overnight at 40°F
20  before evaluation. | ‘
The imitation mozzarella cheese product contained about 21 percent
protein, about 20 percent fat, about 2.8 percent lactose, and about 49.1
i)ercent moisture. The imitation mozzarella cheese product was bland and
could be shredding using conventional cheese shredding equipment. With
25  the addition of appropriate cheese flavors, the imitation mozzarella cheese
product should provide an excellent cheese product containing significant
amounts of soy protein. |
Example 13. This example illustrates the preparation of natural
mozzarella cheese using deflavqred soy protein prepared from soy protein
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(i.e., XT 40 from Solae Co.; ProFam 781 from ADM; and soy milk) were
deflavored using essentially the same procedure as described in Example 8.

30
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The followmg formulations, designed to provide about 2.5 g soy protein per

single slice, were prepared in five pound batches:

: XT 40 (g) " ProFam 781 (g) Soy Milk (g)
Ingredient X
Control ‘ Deflavored Control Deflavored Control Deflavored
Whey Protein
Concentrate 38.9 38.9 38.9 38.9 38.9 38.9
Nonfat Dry Milk 7.5 7.5 " 75 75 75 7.5
Spray Dried Sweet '
" Whey - 678 » 67.6 67.6 _ 67.6 67.6 67.6
Soy Material 235.9 235.9 2359 235.9 500.0 500.0

- Water

Natural Chesss

Milk Protein - 19.0 19.0 1.0 19.0 10.0 19.0
Fatted Milk Proteln 96.8 96.8 96.8 96.8 96.8 96.8
Anhydrous Milk Fat 27.8 27.8 27.8 27.8 27.8 27.8

Process Cheesé Trim 85.0 ' 85.0 85.0 85.0 - 85.0 85.0

Vitamins 0.02 0.02 0.02 0.02 0.02 0.02

Colorants

Tricalclum Phosphate 35.2 35.2 - 35.2 35.2 35.2 35.2

Sodium Citrate 30.1 30.1 30.1 30.1 30.1 30.1
Disodium Phosphate 14.5 14.5 14.5 14.5 14.5 14,5
Sodium Chloride 14.0 14.0 14.0 14.0 14.0 14.0
Monosodium Phosphate 0.5 0.5 0.5 0.5 0.5 0.5
Sorbic Acid 2.8 2.8 28 ' 2.8 2.8 2.8
Condensate 308.0 309.0 309.0 309.0 308.0 309.0

In each case, the soy material was dispersed in water with mixing for about 3
to 5 minutes. The protein/dairy ingredients (i.e., whey protein concentrate,
nonfat dry milk, spray dried Sweet whey) were then added with additional
mixing. Cheese blend ingredients (i.e., natural cheese, milk protein
concentrate, fatted milk protein, process cheese trim) were then added with
additional mixing. The vitamins and colorants were dissolved in the anhydrous
milk fat and then added. The various salts were added and blending
continued for about 3 to about 5 minutes.
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- 10 especially with regard to texture, than other soy containing materials examined
thus far.- Although not wishing to limited by theory, we currently believe that
the superior performance of theése mateérials may be the result, at least in part,
of moderate hydrolysis of these materials as received. The degree of .
hydrolysis of these materials is estimated at about 3 to about 25 perce'nt (with
15  a preferred rénge es'timated to be about 5 to about 15 percent) based on
analysis of the molecular weight distribution of the soy-containing starting
material. A more extensively hydrolyzed material (data not shown), using
similar cheese-making procedures as described in this example, gave slices
that were too soft. Soy-containing starting materials that were apparently not
20  hydrolyzed (data not shown) gave slices that, although acceptable, were firmer
than generally desired. Further efforts are underway to investigate the role or
effect, if any, of hydrolysis of the soy material.
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5. The éoy—containing cheese product of claim 1, wherein the

ultrafiltration membrane has a cutoff in the range of about 1,000 to about
50,000 Daltons. |

6. The soy-containing cheese product of claim 5, wherein the

ultrafiltration membrane has a cutoff in the range of about 10,000 to about
30,000 Daltons.

7. The soy—containihg cheese product of claim 2, wherein the
ultrafiltration membrane has a cutoff in the range of about 1,000 to about
50,000 Daltons.

8. The soy-containing cheese product of claim 7, wherein the

ultrafiltration membrane has a cutoff in the range of about 10,000 to about
30,000 Daltons.

9. The soy-containing cheese product of claim 5, wherein the
ultrafiltration is carried out at a temperature in the range of about 10 to about
| 60°C and a suitable pressure.

10. The soy-containing cheese product of claim 9, wherein the
ultrafiltration membrane is a polymer, ceramic, or inorganic membrane.

11. A method of preparing a soy-containing éheese product, said
method comprising mixing a deflavored soy protein material and a cheese
base composition to form the soy-containing cheese product;

wherein the deflavored soy protein material is prepared by a method
comprising: |

' (a) obtaining a soy protein composition containing soluble soy proteins
flavoring compounds, and insoluble materials;
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Daltons, while maintaining the pH in the range of about 9 to about 12, under
suitable ultrafiltration conditions wherein the flavor compounds pass through
the membrane, thereby deflavoring the soy protein composition and refaining
substantially all of the solubilized soy proteins; and

(d) recovering the solubilized soy proteins retained by the ultrafiltration
membrane, wherein the recovered solubilized soy proteins is the deflavored

soy protein material.

-12. The method of claim 11, wherein the soy-containing cheese
product is a process or natural cheese containing about 2.5 to about 6.5 g soy
.protein per single serving size of about 30 g.

13. The method of claim 11, wherein the ultrafiltration membrane has a
cutoff in the range of about 1,000 to about 50,000 Daltons.

14. The method of claim 12, wherein the ultrafiltration membrane has a
cutoff in the range of about 1,000 to about 50,000 Daltons.

15. The method of claim 13, wherein the ultrafiltration is carried out at a
temperature in the range of about 10 to about 60°C and a suitable pressure
and wherein the ultrafiltration membrane is a polymer, cerémic, or inorganic
membrane.

16. The method of claim 14, wherein the ultrafiltration is carried out at a
temperature in the range of about 10 to about 60°C and a suitable pressure

and wherein the ultrafiltration membrane is a polymer, ceramic, or inorganic
membrane.
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