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invention relates to a nethod of EPose&smwseBYy Whol e soybeans to produce
textured soy protein products 5 which are free fromoff-flavors and odors
and have g..@Rgden | ke firmess, texture and appearance. Considerable effort
has been directed by the food industry in recent years toward the
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are only marginally effective in prodtim ng soy prote| n products which are
truly free of the objectionable "beany” and "grassy" flavors and odors.
Such objectionable flavors and odors in products produced from soy protein
materials result from peroxide 45 reactions associated wth

pol yunsaturated fatty acids. in the soybean and is initiated by Ilpoxygenase
enzymes whlch have an optlrrumactlwty at a pH |n the range of 7 0 to 9.0.



' céUsediby | i poxygenase (present in the cotyledons) which give rise to
off-flavours In the presence of water. 55 - The present invention
provides a nethod of processing wepbesseeybeans to formdiscrete chunks or
pleces of textured soy protein material, free-of the undesirable beany or
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I h accordance with the present invention, soybeans, either whole beans or
cracked and dehul |l ed beans, 45 are hydrated and acidified, conmnuted in
an aqueous nediumto provide an &Epuwsssizssdispersi on of soybean particles

havi ng a controll ed pH value, and pressurized steamis injected directly
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10%to 3%/&:9&9%&“&@9%52 he£ 1@&&3&5@' J!ig:st &Sﬁu @cif'f |m ar one or

nore pg ot ei m@ga@ofwg@nésa*@std%g&e&.,ffagguveget abl e sour ces, such as, for
exanpl e, wheat, wheat gluten, corn,corn gluten, cottonseed, peanuts,

sesane, nay, if desired, aIso be Incorporated In the texturized pi eces.
Such vegetable protein materials are generally used in the formof a flour
or neal, but concentrates and isol ateg may al so be enpl oyed. The vegetable
protein material, if used, may be incorporated.45 in any manner which
ensures that the material wll be dispersed substantially uniformy

t hroughout the textu- rized pieces, such as for exanple, by adding the
vegetabl e protein material, with agitation to the particul ate soy

di spersi on, or conblnlng the naterlal mﬁth t he hydrated whol e beans prior



-7 - EP 0 385 266 Bl EXAMPLE 1 A textured soy protein product is produced
in accordance with the nethod of the present Invention as fol- lows. A
predeterm ned quantity of sound, EhobssmeBhbeans is passed through
conventional soybean cleaning 5 equi pnent, such as one or nore scal pers,
destoners, and the like to renove st qpg ti.cks, nmud and other debris from
t he soybeans to be processed. 22.7 kg—L pounds) of cl eaned whol e
soybeans, having a nois- ture content of about 8% py¥fsQaked for a period
of 12 to 16 hours in 204. 3 kgs (#efakeedds) of col d peHwiraddqgeh has
previously been acidified toa pHof_about 2.5 by tﬁe:a!%d tron of
phosphoric aci d.pfhggaci didieeur@t erekur£Li r Mo dtarke hrrexguzm heat _
exchanger to nasayaéanthecéﬁﬂmeaturmniethe CTonterddt er Malatout [err] . 10
At the end ofpigpessbdnperi ¢8) the ¢thmdkierbreans tve a niding M cont ent of
about 60% and a pH of between 5.0 to 5.5. The soak water |s dr ai ned off and
the agtdified Whob® beans afé.-2onveyelf?0 a Fitz7db | gri #®X I n which the
whol e beans are ground wi t h_wat er havin atenp t&rre of out [err] in a
welght ratio of4aB®ut 2 par{3-deans tH%4 part vva%'r to protiice a slurry of
acidified soybe artlcles n wat er , th the ryy havi a solids
content of 24%?0956% Thi s’ TZJrry |s1%%rrped to%ayn%m ng tank in which
caraméf -col ori n? b 15 added te the sjggry at a J,@\é@ 0. 9390 by wei ght .

The resulting s urry is then punped into a confi ne treatrrent zone
conprising a pigeggaving a ygength of Bdscm (12 inghes) andiem di aneter of 4
cm (1.6 Inches) into which hi gh tenperature steamis injected. The aqu-
eous shurry is pugped directbysinto the9treat nent7zdne thriifigh a val ve

rgynt ed on the entrance end of the pipe and steam at a pressure of 55.2

a (80 psig), 6s55njected Thsdugh a nTti perfor'éle?j inlet24Brectly Into
the 20 confined slurry at a point imedi ately adjacent t ntrance end of
the pipe. A bacR-BPessure v&Pvd is moub®ed on th tﬁschargi nd of the pipe
and i #5 adj usted to maintain ? Qack pr égure in t% fonfl n :_;one at about
55.2 KPa (80 ps g? The sl uf Yy i s heat to at et ature about [err]
by the direct injection of steaminto the confined slurr and I s punped
t hr ough t heTharenithebawn ip dable 169!036! ugtrate thp dependonensf the textyralva P erdiryoress of the tex
about 5. Sured¥qy places agprequgedag themli offhepagticya F@é@eerﬂ%w'mt °Psrﬂ§M°E"FF€d exit
end of*t h‘e’ '?'@d?%ma'?éﬂ?@wﬂt'fﬂ?‘ -tvasmsw ntye eawart'wmrg

chunks of‘; o aaP%l (@r" ﬁgﬁ%{ O d
0.75 cm a an
appear anc ?ﬁf {ies : ﬁtd a:% 553 a‘% ﬂe(?% ve2 s ni ?

mea -

bl and sga}é
pr oduced I iEfidvor® bin vve| gh
basi s to 44‘% prot elﬁfr 18% 30° toget er W|t caa’goﬁ at es and

fiber. ThexdpegBl y prepared textur ed product is mxed with a gravy base,
sealed incans and retorted at about [err] for 45 to 60 mnutes to produce
aiComer Ci airhe/prsthdiid forpretiucifly textfiized sbjflede® bl doRfnifif)thelfoRGralVaiOé GlitiR ices; Bith
retain t hsiprodiided amioeen drist andaéhydrafied, iover @ gangd of pidwetlies, lasse aiit inExanbpler2, ehiscopeated X -

t ure uporwithdhoexcention thaithe hyemted acdiliddavhalp deanb iere wetimiiddovithtabidifieuroaiowrter dcthel i C
slurry i swemaa@d:fﬁmrlsh@ewm1medfwat%mmarﬂmmw@aadl%rsmmmmwm | ow
as [err]shawna@'eh?l h as [err] by the direct injection of steaminto the
sl urrys of 36?5'19&\" in; é!"%% the textyral yalue @5“9(5?"“5'1@ Rigoes a8 PEpdpced decrgagestq prapaspigble g
120 psi g.'svels@e VDE%AGWE'ENQ'SW““G apgye gbaybp-4.(Uporydriipg aridrefiydrationethe ho

ffect ofteyfe Kturglyalye, with pigces profuced atthedighest ok igyel
'? ex'ta ﬁralo ki '59a%wwe%%?%%%FTVH‘QG"%'BVdﬁ'ﬁTKFe| n p?gces produced in

accordance with the present invention, a series of tests was run in which a
nunber of particul ate soybeans di spersions having varying pH |l evels were
prepared and texturized in accordance with the procedure and using the
apparatus of Exanple 1. In each test, a neasured anount of whol e soybeans
was Imersed in a quantity of acidified soak water for a period of 17 45
hourssi o hydrate and acidify the beans, and the resulting beans were ground
with the acidified soak water in a weight ratio of 2 parts beans to 1 part
water. In this series of tests, the water in which the beans were im
mersed was adjusted in each test by the addition of varying anmobunts of acid
so that the resulting soybean dispersion had the pH val ue shown in Table 1.
The noisture content and the textural "value or firmmess of the texturized
soy pieces were determ ned at 50 each pHlevel, with the pieces being
tested both as produced and when dried to a noisture of |ess than 5% and
rehydrated by imersion in hot water for 5 mnutes. The textural val ue of

t he pieces, both as produced




and when dried and rehydrated, was determ ned by neans of an Instron

- Texturoneter, in which a 50 gm sanple of the texturized pieces was placed
~in a Kramer shear cell and the shempos8szeedineasured on the Instron Tex-
turoneter using a cross head of 10 cmiminute, and recorded as pounds of

force. 55 . The results of this series of tests are set out in Table 1.
8 EP O 385 266 Bl Table 1 Dried andTéglgrgduced

Rehydrated 5 pH of Moi st ure Texturar = Moisture  Textural
Soybean Cont ent Val ue Cont entbried andVal ue

Di spergi on (% As Pfbdstedn) Repydrated (Instron) 10
4.55 74.2 159 72.6 265 4. 80
75. 2 16pH of Moistugzes Textural 3Mgigtyre Textural 74 7

158 Bbypean Contepts 15Vslng Content 75 jalue 163
76.5 Digpersion (%) (}nstron) {$) 5y {Instron) -, -

191 209 5.45 75 129 77.3

165 5.55  4.80 75 7 72.3 339 66:%1.7 3% 243 5.80
781 68. 0 264 ,;3546.0 77.6
24 g? 3f2 The results shogg ?n Tablgsz clearly

illustrate the Qe ndency 03 1t ge textyrgl value g@p_gi rmesg7sef the tex-
tured ®oy pieces as produced on the pH of the partlculate soy di spersion,
with the texturedggi eces asypr.gduced 300 beconi ng9l.ess fir@b&nd | osing
particle integrity as the pH increases, particularly at pH I evels above
about 5.4, at wsi.glp t he | nstmen neasut@Bent of tk&.Fext uredOBi eces as
producgd was bel ow 100 pounds. Such pieces |ack sufficient flrnness to be
directly usabl e5agOmeat subdfli.Sutes. Mélever, asbIn8wn in $8B1e 1, there is
aSignificant increase in the textural _val ue of %g pi eces g%en they are
dried and rehydBa®d, with tﬂegtexturélsvalue of 8Girdces pr3 ced at pH

| evel s of up to 6.0 being agqa§ 200 po wellsgb ve theoghni mum
acceptzabl e 35 §a| e for us meat s stltutes e rehygrated pi eces
have a neat-1ik gxture an pear anc wi th theg-pheces b g
substantially f%@? of off- fﬁgegrs and ggbrs usua?ﬁylaSSOC|g?gd W th soy
products. EXAMPIE g3 40 6@ procedyse for prejuai ng tessarized soy

pi eces and determining the textural value of the pieces, both as produced
and w8n dried gngs ehydrat egh, 0ver a r2nge of pleuadl ues, @R9set out in
Exanple 2, was repeated with the exception that the hydrated acidified

whol e be wet mlled with acidified soak water in the weight ratio
of 5 part ans to 1 part of water to fornlparticulate soybean

di sper |ons T 4

Tabl e ‘;? gﬁdcl}(?tl QSQ&EYQ%&Q u% II‘IIE the éxtur‘s;lR vﬁa\é‘ﬁf éﬁﬁ%@ %E &gses
to unaccem scn&;ﬁea le aéan rnaﬁed aa&ﬁﬁ émﬁéw@dn o df Bbdu

above abogtibesns fb onbPtof Whtks t@ﬂnﬁ- ﬁ&ﬁﬁ)éﬁlfba&ri d%!ﬂers @la\ﬁ@@ &ioH s $Hoff A Jatiied)i bi t
a subst ant i ak shoWh IrCRABIE 3, the feirbilibiad of R tehurizéd PidteddsSdibeel ek e to ﬁﬁac&éﬁ@ble
hikghesib pisbelsaié e pHRBhE SoyBéun iR BeralsHaERtradab Babo @ ebbiit 814, e vsR SipsHPyingGhinl reRiraan d
r ehydr at i w, thédextirzedpieces dxhibith stBdtanti4l crBdse in textural value, with the pieces produced at pH levels

up to 6.1 having acceptable textural values for use as a meat replacer.
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Table 2 Dried and 5 ' As Produced

Rehydrated pH of Moi sture Textural Moi sture Textural Soybean
Content  Val ue -~ EPo03séamspant Val ue Di spersion

(% (I'nstron) (% (I'nstron) 10 4.60

72.3 , 149 - 66. 1 - 359 4.70 71.8
187 67.9 387 15pable 3 4.90 71.9
177 69. 8 375 5.05 72.3 190
69. 2 358 5. 30 ' 71.7 Dried® and 68. 7
309 5.40 71.5 Aas Produced6l Rehydi7ated 360
5.50 71.9 115 62. 4 296 25

5. 55 pPH gf (o Moisture Textural Moistyres Textural 282 5. 85
69. 9 Sogbean Content g7 VYalue Co?q?ng_95 Value 67.9
63 Digpeysion (%) 353 gl{Emstron) %] g9 7{Instron) 42
69.3 10 29 . EXAMPLE 4. 3 T. procedu or pro ing texlurized
soy pieces and gegarnining ?ﬁeétexturﬁgfvalue oféfhé pieceggfboth as

pxgogduced and whgn.dried andsgehydrate as set i anpl e 24« Was repeated
wi th the except?bggthat the7%9§rated gg}dified mﬁ%F% beansg%%re wet mlled
~with acidified gopk water ifigt§e wei ghggrati o of ggbgut 8 pgaggs of beans to
one pdft of water to formparticulate soybean dispersions having the pH
val ues shown IngJapl e 3. Aszehown in Table 3, thegiextural39%l ue of the
texturized pieces as produced decreases to unacceptable 40 I|evels as the
pH of the soybeanldi spersi ohtid4 increh32d above @®o%it 5. 4.40Bwever, upon
dryinggand rehydra- tion, the texturized pieces exhibit a substanti al
lipcrease In tex8uddl value,7Wlh the pP2ces prodéited at pHE®Bvels up to 6.1
havi ng acceptable textural values for_use as a ngft replac;g 45 50 55 10
EP 0 385 266 B1°T4&Ble 3 Dridl-2and As Pfdduced -6 2 |
Rehydrated pH o Moi st ur e, , Text ur al Moi st ur e, . Text ur al ybean

Cont erss V’alu%’55 70.2 CD%%%nt \kﬁﬁéftisper% on

(% (I nsgron) ' % (I'nstrgp)n 10 4.
71.2 i3€6‘ 69'663. 4 103 3576)641'. 5 5:?04 73.2
141 5585 1 68.99° 15 79 4644 278 70.8
189 63.6 459 4. 90 70.9 179
68.6 % 3651 6. 10 67.0 70. 64 70193 220 68.5
_408 20 - 5.35 71.1 155 67.9
267 5.45 _ 70.5 145 64. 6 352 25
5. 55 EXAMPLES 70 2 114 66. 1 299 5.60
3(9) 6 35 A seﬂeégfgt%xtured products, d; 6%3:, B,CandD are?’%i:t%'dqr? accordance with thﬁyg 8"c:lugre
64 of Exampz utilizing the app ample 1, with the on that one or more additives in-
corporate Qn-t e aqueous dispersi soybean particles prior to the introduction of the slurry into the con-
fined treatment zone. The resulting textured products, as produced, have the characteristics set out in Table
4,
45
50
55

1



EXAMPLE 5 35 A series of textured products, designated A, B, C and-D
are produced in accordance with the procedure of Exanple 1 and utilizing

t he apparatus of Exanple 1, w thEPlo@s®aeeéd®pti on that one or nore additives
are in- corporated in the aqueous dispersion of soybean particles prior to
the Introduction of the slurry into the con- fined treatnment zone. The
resulting textured products, as pZad#deed, have the characteristics set out
in Table 4. 40 45 50 55 EP 0 385 266 Bl Table 4 Amount (% by w.

Textured Product 5 S| urry?&gdﬁntti ve . gl 1Y)

. - Yy wt. Texturej{}p ct
Slhg,[ ?ﬁgfr"g;t@ﬁ' Ecgs ﬁ‘ggﬂfﬂ?gn ol log slurry) Characteristics
smoot her mouth- feel B 15 G ogwnd chicken neat 8%
Di stinct honbgenous chunks having taste, Fat (MP. [err]) _
8% Soybean 6£kKtUre and 140 eappear anceistindt ecteksyhi cken meat. 20
G ourfd beef 25% - smoother Diauttihrdiedionogeneous
chunks; resenbles Fat (MP. [err].) 4%
sooked ground beef in taste, texture and appearance; neat and soy protein
not individ- ually discernible. ® D Gound fish 25%
D stinct honngeno 5  es
chunidd: FEERHG) BhPyRn meat o bietinct hopgaencns

chunks ofaefifihp, 1 Gpé@sSf e, textgye and appeakeis€. ankd ch of the products
produced In this series of tests i.s free of gppgarinies shrdddaddy or grassy
flavor and odor characteristics typically aehbcked ateatt h soybean products.
EXAMBLE 6 45 2.67 kg of calciumchloride was added to water [err] to reduce
the pH of the water from7.5 to 5.25. Fifty seven pounds of who| e soybeans
were then added to the acidifiedSater and soaked overni ght (approx-

lmately 18 hours%. At the end qf_ the soak pgriod e hydrat ed beans, which
had a noi SFAPRACRRRENt of 55. 9% ¥ere remvééﬁfﬁ%ﬁ#é@%ﬁ%ﬁ&%ﬁﬂq%n wat er and
were #ntr ced int Rtz mllggrinder to ' i on water 50
was al so gggeglqé%'ae?g?'lio of 5: lugbeans: wa‘g:ﬁr a {é, rmdgéﬂfgu@ sper si on
was in the formof a honbgeneous dough havi agpaaﬁg;h@é; meamirhéd sol i ds
~content of 35% The dispersion was steam t esbyrpzetieim mete dmddivied-

ually discernible.

.
2]
Ground fish 25% Distinct homogenous
36 chunks; resembles
Fat : 7% chunks of fish in
- taste, texture and
appearance.
N
Each of the products produced:} his series of tests is free of the undesirable beany or grassy flavor and
'odor characteristics typically associated with soybean products.
EXAMPLE 8 '
45

2.67 kg of calcium chloride was added to water (21°C.) to reduce the-pH of the water from 7.5 to 5.25.
Fifty seven pounds of whole soybeans were then added to the acidified water and soaked overnight (approx-
imately 18 hours). At the end of the soak period, the hydrated beans, which. had a moisture content of 55.9%,
were removed from the hydration water and were introduced into a Fitz mill grinder to which the hydration water
60  was also added at a ratio of 5:1 (beans : water) The resulting dispersion was in the form of a homogeneous

dough having a pH of 5.8 and a solids’ content of 35%. The dispersion was steam texturized in accordance
with the procedure and equipment of Example 1. The textured pieces discharged from the confined treatment
zone had a molsture content of 68% and were free of any off-odors and flavors. As producsd, the textured
pieces had a textural value of 82 pounds (Instron Texturometer). When dried and rehydrated, the textured
56  pieces had a textural value of 397 pounds (Instron Texturometer) and were suitable for use as a meat substitute.
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with the procedure and equi pnent of Exanple 1. The textured pieces

di scharged fromthe confined treatnent zone had a noisture content of 68%
and were free of any off-odors arepd3saees®t As produced, the textured _
pi eces had a textural value of 82 pounds (Instron Texturoneter). \Wen dried
and rehydgahsgz the textured 55 pieces had a textural value of 397 pounds
(I'nstron~Texturoneter) and were suitable for use as a neat substitute. 12
EP 0 385 266 §am&foMBRBnG déita latfongvad Bid&d to S8 LEIQT40000UAdS) of WAQHHES BRnd Heatr t O
181. 6 KQOheatkd fpout7eT)for@he NatiE, wh(ch im@the bH aftte wdter haddeereased & 23] 26.90 IylFILy sik €1 I |
for ose ponnds)ofabybedris vbreisoaked ih the agitificiwatelfor 18hburs, atwhith thae the sk datetwas didine® 5. 40
kg (Fi ft yff. Thehydratedbeansciele godund ip\alitta mill grisdeetogasiec aith rexirculated agak cMafer atch ratiato r

for 18 h&d(beansgwatel) kaforma homogeneous detigh havingra phief 5.3 The dnudh wisfsteamMitexturizedrinadce d
beans wesadageawithdhe procedurs and equipimentgf Exauiple 1.(Theytexturized pigcpsdischerpedimamahecdnfingd k

wat er at repiment zape had stexturgliyalumef. 21§equads) (InsionfTertyrpreterhend gerrsyitebledervgtatiost ng a
pH of?0 5. Sbstifyies. brigdiee pef-fleyrnandicdore-ur i zed in ac- cordance with the :
procedure and equi pnent of Exanple 1. The texturized pieces discharged from
t he com;Tlé_{;&c)i treatnment zone had a textural value of 213 pounds (Ilnstron
Texturo and were suitabl e for use as neat 10 substitutes, being free

of off-flav
soybeanlet ﬁ'g;'étka &Eﬂ(@;i a";?ﬁ‘ %gkmﬁf&ﬁ?ﬁ&m&rﬁm}%ﬁl rete
chunks free LI aii Qﬁgswh% ,g@g%;ﬁﬁeeﬁgm5ally of -
hydrating and c%ﬁhﬂhﬁnﬁ'tm yd¥a8l SndS4dabe @Rﬁol &y@eaﬁé‘lo'pibvnh n 4qabidis dﬁﬁe&&idﬁ’%’yﬂ 4.5
to 6.5, - COMBelniddrittbs hiMhgR)HNIRIhE Fhngd st bativsh 4.8 8@.s\hol e soybeans to provide
ah agueous di SRRBSHNG theiquéoly disefiA hivtig d solidToMent bi@twaed 1% @ 45Rdy WaigitRind f
bet ween 4.5 t 0106 fo,45% @rotein on a moistréifreedasiCintd@ coifRedad@intzoré, Sper si on having a
sol i ds cont entinjedindyrésanized siddtbittoa ddntinda\straat of thie aquedus/iiisplfsiboin 458 rqaintentdone ON a
noi st ure free updercenditienseuféicienttofrapilydietateesayerteinimsai dispersior) and texiatizetrepstain | zed
steam i nto a dusfisoetelchuinksobitaxturized $ny peotpirednds di spersion in said treatnent
zone #nder cordifchdrgingdhetgrtyrized psetein frem saidiregimentonain the form gfdissreter chiinks whichase d
di spersi on and’eﬁewfcﬂai"%a’tdt?é“&rotel n into discrete chunks of texturi zed soy
xturize rom sai

Fr ot ?I n, anﬂ,' method fine mdatmsl &'d? hor|e tb% ns mly rﬁe&) an(cjitlfldtpecic b i [:
arngaongp % et Erﬁ& B.ﬂ J&%}b hevor S
hydra’?ed a @(’él y |rmer5| ‘d nﬁeans |n ac |e water
under ti ne- tenperature condi ti ons to |ncrease t he noi sture content of the
30 8vh Othe nizered gefined in elainezin whitivthe acidifidbwater besiagphitin thia eanpe afbbisleert 210 6beans

with a pHin the range of between 4.5 to 6.5. 3. The nethod defined in
cl ai ngg2 fn Theimethod definadincelaim 2 whish the axidis watergqniajss amacid sglegled tm HegRueFPn2 t o
6. 35 4. THEGEPIRsEhdemydRRtons scigiadioandmisiiiettieetle aci dic water cont al ns

e FLS A TR

whi ch the vnol e soybeans are |rrmerse I'n an aqueous medi um V\:hl ch has been
aci di#i eel byhetnivenod defined Rrialaf 1 i whieltlihb hgiraei divd eciditiad wholb dexme are cdBminted Byiwet
met hod def | mitiog iha bednsiinam dquevusiwiedioin it dnveeighyciticadf from & kAt 5peitahebnsaer \Weol agudveans
are conmi nuhetiinbly preeitie an dqkeoug) disgession @bsegbean particlesdiadag assolidsctontent pibetweer1Qiht
ratio of frioAs%byweid® parts beans per 1 part aqueous mediumto provide an

t h tent of bet
10% 08 4B, 15 LT At ned §UaECE e et he A TN R AT P8 | 1 wni ch cho
beans arg Veie nfltHol 86fnkdlin & ih ivhich 18 bdikousBisperbish dBirikasd lsdiﬁme Répfh of &h dqbiétidn S

i n whi ch t hiura/d 8 Rekogdhededosgdn of particles is in the formof an aqueous
slurry or a honobgeneous dough. 9. The nethod defined in claiml in which

st earg; ha®i Ntpeanefhod definedsin olBimdn wkichsteainratingd pPespiPgofbetwédtab0ut KPXPa W13p8 KBa t o
200 psi g) 40 paig te@e0ndiglis inlected direqtly int aconfined sireen) ofthe aqupoeus Kispemwionanf|saybasy par-

di sper si on Ustes ndhasenfinedieaatmen]zduaio hent saldsiupsy fofeiterengraturei atinant 1196 tadherepy latient

sai d sl urr ydepguinaEatipeirieten ef sy P@P'“I"@h@ 2 PP@" |°] 1 ‘P@O gereRdsphy ef f ect denaturing

'?’Eg :’:?L% [ g‘at |e§nn ; rgi clg w‘ﬁc% erﬂoenoof ngaelan%grrﬁgfs i3 Fea eg(ggstgean
ti
particles i e eamlnjec 1 on oaterrperature I n the range of
[err] tosder H’e]method defined in claim 1 in which one or more materials selected from the group consisting of fats,
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11. The method defined in claim1l in which one or nore materials sel ected
fromthe group consisting of fats, 13 EP 0 385 266 Bl EXAMPLE 7 726
granms of - gl ucono delta | actone- vvas,:_pa):hisdsdgq 181.6 kg (400 pounds) of water
(pH 8.5) and the water heated to about [err] for one hour, at which time
the pH of gkRGepes er had decreased to 2.9. 25.40 kg (Fifty six 5 pounds)
of soybearrs—we-r-e- soaked in the acidified waterfor 18 hours, atwhich tine

the soak watlggwams fgiticsHs Aeiliidctond ns‘s da A% @%aﬁoaweé;efmwnﬁhé) Bnctnwtér
mil gri nqg‘Jtedtb@%Lth’g'{C 18 ché&hduf? 81 which tifid &8 pii Bte Wildr Rikd dakredbedi 312!902540 kg (Firty six
(beansyz Wabuals) ofisBybesHsiier SBAREPIE 818 B8IGedRleErDr 18 Adtird) 8t whicP iihdthe soaldwater Was dHathkah
Was St eamoft b Hidrateatbeird wake gréifid HAFRE milighktiet tBELLIRF AREREICAatad|Shal RktbrHIE Fikio 6
Exanpl e 1 s5:1Tteand:élet) td iarth Hdimogensoud dsugh Raving @ pH biB13. Thedolgh Wals Btésin tekttriredriaab-
zone had aorilaieé withdhe prathdise (il equipheftof Exeinplé 1.Thd texnizddpidces disaiskgat frorathd contified
Ssui t abl e treatment eona bade@kturdiralus of 233 pdundsqinstrob Fextgonfieter)cand vere isbitablb fov osesas aeet
odor s. 10C| substutés beirg fred ofaftfineals ofd ogerscessi ng whol e soybeans to produce a
textured soy protein product in the formof discrete chunks free from
off~flavors and odors, which consists essentially of - hydrating and
aci di fyi n§lams| e soybeans to a pH in the range of between 4.5 to 6.5, -
comm nuting the hydrated and acidified V\/nol e so beans to provide an a ueous

di sper &i ot oftmelh °fB@&eh°‘s' "t°|9(§ yeans Inq ’F' H‘i‘?ﬁ‘é’t ip the figem fdiscrete
to 6.5, 20 chunksireefrg ; 5a sol i ds
content of bEt \,@’g’ﬁ“"f j g%% l{ea g rov::ie qn %b ge%t))ggdigeggn of 80

dP'ﬁ
noi sture free "'“ %ilﬁﬁ PR zed
.Lpe

steam jnto a c ﬁds mms%a fbosiglesh by GAIERL
zpne under con ot%g,n, %q, ,,4&, %a g,mgﬁ%o,;go el n I'n sald
di'Spersion and iajeet.awrss%mamme&aaf.aeatseeamosﬁ.s SluBorslaldpdtsiondd seidrehitont26 SOY
protein, and 2S5nderconditions siSiE Birdbidydetdife Ektéfnﬂr?s&ﬁl dBperiddiand Xt@EL he btein
t r eat ment zone ihtd dbdite EIRAKS oPlexttize € £09 pRtellaaks whi ch are free of off-flavors
and odsrs. 2. -Thehdigiidtheketoizbdymoteih fons saii teatinehtzons wofoimier dbbiole chdksMhae ar e
hydr at ed and acfrediof offefthviry andwdes.si ng t he whol e beans in acidified water
under tinme-tenperature conditions to Increase the noisture content of the
30 wRo| Eheirettied definedia clajandin H‘B%W%N'\?B%W’\%éﬁe@mm%ﬂﬁ&d dilmd i immeesing ghen
with a pH i nWWPebeF difled yaier yadey, time-tsmpegatyre Sondions {qjacrense e proisture contant of e
claim® in vﬂ?m batwesn f5% 19 %P&v‘*%@w‘ﬁw fhe begnawihapitin the ragag fBYNE®D ¢ o
hod d

6. 35 4. efined in claim2 in which the acidic water contains
an aci d Sql eolefbth bl PR whieene a&mﬁadmamasafmmh@rahgmbamaa@m eric,
acetic, lactic, and m xtures thereoft . The nethod. defined In clalm?2 in
whi ch &he wmmeenawlnermac inaddaiim 2 Wi aﬂ abiﬂic satemhteiosian atiiGeledted/ foimthe freasp dosen
aci di f'ed bysistingofpticipbaric,hydrbchiric, ecHit lagticagridanixiuresctherexd.| dogen. 40 6. The

met hod defl ned in cl al m I In which the hydrated and aci dified whol e beans
are conm Aut "E%}" I ciai in whichjhe,whole sqybepns aep jmmersed juen asmq%mad%wm
ratio of frolfepe ’U"’T@"?Jléi’r'f‘%a @ma‘ﬂ)%q’b'ﬂ““b'aﬂ‘?“%ﬂﬁ’ us mediumto provide an

OUm dhspﬁeﬁhé&%a%&in%@%%ﬁﬁh %Jcr'. ‘é}n&'&i&i‘ﬂeﬁ% i6eafi©4th EdHimiRked'dy WéEEN
gﬁft 0 45% bimingindBbans than aduso Eratid 1 flo ﬂvi‘toeltaéré'b@ads'ﬂew'ba ﬁias
beans are Wepediinh io%ﬂ)vthé‘arﬁéh’uéﬂu& dih Id%f&&beargpart_ﬁh% hiiigl2Qdiidd 8dnitdnest bbtﬁe&v' %M 5
I n which thewagudpwsigli spersign of particles is in the form of an aqueous

slurry or a honpbgeneous dough. 50 9. The net hod defined in claim1l in
whi ch #t edm M%@daefpspéygumeﬁ ip whigicthe beans erbuaftm|®d91 gcidified watar38. 0 KPa (10

psig to 2 ectedd C I ned stream of_ the
aucous absplrnedineh el ng i e Pl SRR £ BT HERPRORE 1 o
heat said s|ﬁ“’P§, ’?8°'3°9P% e8P lre of at |east [err] to thereby effect

denat UL i ng, akb rhethl dérinédin 'leiFh 10% wilehteBin By prdstud & b@wbRab@itle. 9kPalto 1 $8.0%ba
seconds. 55 (18Psig 1260 p¥R} B Mdcte@dinests Shid dbofndd sHefim bithe'Wyuéds bikiRrsitA YRRYRan par-

di sper si on oficies MthehfingddatnienEzdnd t6 hdatsaldeRlrrPlo atenpamituieds & ehit 915°¢ © tidreby effect
tenperat ure denatuitg ahduegiarization joEsoy profeld witkih & period &f 1 td Besed@idsiod defined in claim

1 In which one or nore materials selected fromthe group consisting of
fats, g3 10. The method defined in claim 9 in which the aqueous dispersion of soybean particles is heated by steam

injection to a temperature in the range of 115°C to 198°C.

11. The method defined in claim 1 in which one or more materials selected from the group consisting of fats,

S

|
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EP'0 385 266 Bl oils, enulsifiers, coloring, flavoring, animal protein
materials, vegetable protein materials, and conbina- tions thereof are
incorporated in the aqueous: di spermamsqésspybean particles prior to
introduction of *the di spersion into the confined treatnment zone. 12. The
met hod defingd L, gled % ait ;g.n,b ﬁ WERHSs ;ﬁaaammie 36, s
par (i cl es i npigs forale A et e s el hdO
25% by wei ghljsQhsic @ltheggnﬁ °o | ne | VI ded
ani mal protein materi al and from O%to 10%by vve| ght of flavoring, coI oring
or seagoniRagThelrBethobilvefinye invipin Ui whibiethe aduetdsalisperdiori df saybéan partities iit@diced nt i

pr ot ei n chunkenfickdaehtmenechefcomaing floen 0% te 25% byweight ofe fdtOr oil, from Q% © 50%ibg eeighd ofa

noi st ur e cont &y diiidetl animal pilotein matedal endFPdmio% to ToPe bymeidhtad flavedingcoldringor edaganing.1 3
in which the_dried texturized |]E)rotel n chunks are rehydrated under condi -

ik Eba’t'““ltm defined inclalmptjn which theextyrized prpteln °hP’§‘é§‘P°hﬁ'Bqu[°“‘éB%)6°6\'“ePW8’fer
E)Irf)gisn:ducno.lt §?3P%’t°i§'g°?s"l'ﬁé’°mﬂ Jop FF‘H’@%% n claim1 in wich the aqueous

O Sper st 4o RURR WA g R bl S B ok bl P ON

has/a pH of  Réis 4R et thd tedidfized chitmkst a&ﬁB&LW5Wﬁ;ePBrQ ﬂ'-ﬁblsﬁPéJ
di scharged fromthe treatnent zone ave a neat-li1ke texture and appearance

16. The nds.hThk rdethaodriethed im ciEingd imwhibh tha aquetwshlispérgion of xdybean particigsrintoduced iplodiek s
have a' ext ureifineddieatment zonathas ®pH:of betiyeant.61400 54,0 the textirized awteinatiurty disgharged
| nstron Text Gmﬂ‘etﬁeahne@@onﬂave'ﬁhvawﬁ?mm@m #Rpeqtance; cI aiml in which the

. aqueous disp SIO of soyb cles | nt rod the. c

treat ment 180 %’HIP%EM o yhlire o egiwﬁ%fg u® B FRACE ot oo

d| scha% ged fFP aoyn ?tmeaﬂﬁ ny gtron, T to a moisture content of

an 420 @hY methidauthel W B RinGlich (e B ﬁgds%pérﬁﬂdﬂﬁdym parRbisdifrotit¥d NG o

rreat -1 ke t e¥dnfihdd vdhtet ORI RhsH PHRabove. 4 bRd the Hrofdin Gftinkd Widharged Gbra tHdtrdat- 1 N
whi ch the drinest zbidre!tried @la a&ankem&mm&byw%amﬂswamhﬁmu&pm&tsmiaed hat
the texturi zewnkehaniga het-ienexiie dnd@afdeaaielit 85% of their original noisture.
19. Thes nethod defined in claim1 in which the texturized protein chunks
range i n 3.z Ehesmetinddefingd g claim 1€ jmwhigh the dried texturized phuplksiaregetydraiedynder condifiops puely
more in | engthat ‘hQmeWeWN@MB@HPWF?Rj“tt%%a’fwe'b?fﬁlﬁﬂmq‘fy’%I aim for
i ncreasi nggat t.ur ed s 23t 8 eces
pr oduced g)’/ Eﬁ*ﬁgfzgﬁe@m "ctaym“"w i gﬁzeﬁgmgaeﬁgé"n'&m ream 5 'ogﬁc'gt':" di ¢
aqueou® di s- "persion o ean cles, which conpri ses dehydrating the
texturi zedo. Sﬁ)heﬂb@’é&biﬂm@to%?ﬁe&eﬁin@dm ifdi'tridfeﬁblrfg(!ﬁli tSXMiral Qhluedt GitnebS/of Biktuted SGy,
- and rehydr at pl@iniplecestprodiiced by Rfdctipy PressEriZed stedin iAK} a&onfiRed Bhrdarhi hakl BEldi aquedd disi ONS
such that t hpersiandf shybene garpélespweichcanymises dakydiatshe taitoindd sBibprotaih pisdaeiom noisiug nal
noi stuge. 21confentf akoutSticbr e andeshydrating the lenui4dd piecesin at &mubdue mediiny uhdertcentitions
texturl zed pb@bé@tmebxmdﬂeyda@sadalbytlmedbbmg%hfehiuioammmblﬁumater for 3 to 15

m nutes. 40 Patent an ril che fahren zum Verarb eltenﬁg‘anzer So bohnen
zur Er zeu& P‘aﬁ}%oé‘hw@ﬂjﬂé&ﬂe&dﬁ%ﬁxwﬁﬂ'@%“iaﬁr 'ﬁ'P\'/W
Ei nzel stflck 'ﬁ°°8 E’H fi*8hne Bei geschmack, wel ches i m wesentiichen

best;ehkp aus den Schri tten - Hydratisleren und Ansliuern von ganzen
Soj'abohner}a@,?{{ang JiSRe PH Vert I m Bereich von 4,5 bis 6,5 - Pulverisieren
der hydratislerten und angesauerten ganzen Soj abohnen, urn el ne wassrige

Di SPET Si - 10N yikUireRQirR PRHBERR BiricbrSfaBonbrt 2uPERBITRI NS IsulidiloRSH B HbinpHSHlkids 5
bis 6,5 zZU eniRHIRM EinzeldtiRE dhREIGEuShRIA ¥INS Bbib&bEinabk, MBIBES inPWesBhtich6H UBSIBAL aus
Fest st &f f gehadiscwen 10 bis 45 Gew. - % und 40 bi,s 45 % Protei n auf

feuchti gkei t sf-r gydetisi@asird AnsEuérn Réh danfh SoiZiohnddalifameh pHhyea awBereich vioh /.5 pis B)8EN
von unt er Dr uckPwieasdigerciarydaiigidrteh tindaingesBuekteggaraniSejabdihenoum cias wissiige Digpersi-

Di spersi on i n dere®e Soj@whaanpdriikely siteinem pHiv¥ert iBSdieialy vandSrbis 6.5 zu egagegepl chen, um
das Soj apr ot ei-nEintwingkingetoyéseigen Digpersion gt einers Edstsioffaehelieon 49 bie4aPew.rficind 4&bis 45
Protei i i n El nz%|Petdin autfouchtigkeitsfraien Bapie ineinerbimnale Behastllvngszene.ax- turi eren, und
55 - - AusBrsprifianvos urtenDsyok ptehesdenpanf in einenbegrarzien §em drt wasstgen Algeersione i n

Form von Ei nzel @ ldPF"IS [Bahpndipngszone witer\Redingyagencdie-psreichen, i des-fojapotelry i giesey Qisq
11111111111111 1'3-9-[8 on rasch zu denaturieren und das Protein in Einzelstiicke aus texturiertem Sojaprotein zu tex-

ren, und
- Ausbnngen des texturierten Proteins aus der Behandlungszone in Form von Einzelstiicken, die frei
von Beigeschmack und Geruch sind.

55
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" EP'0 385 266 Bl 2. Verfahren nach Anspruch 1, bel welchem di e ganzen

- Soj abohnen hydratisiert und angesl uert werden, indem die ganzen Bohnen in

angesauertes Wasser unterZeit| Tenmgpioadesipeeidi ngungen ei nget aucht wer - den,

‘um den FeuchtlgkengehaIt der ganzen Bohnen auf 45 b| S 66 Gew. - %zu er hohen

und den th =y rn re| ch von 4 S b ver

Ver f ahren™n %"‘%ﬁ nz[}e g?‘e %ﬁi% € ? ‘Eig V\ért
ge uer es ser unte eralur ein

i m Berei ch vgj) Pbifnsge alt né‘J}'\B% eﬂ% gé ééw ror Hflé

saure Wasser ;B ég saure

Chl OI’W@SSEI’StOfu saure, Essi gs ure a ure und deren M schungen geV\A I hit

wird. 5. VerfleiiaﬁreﬁInd%ﬁAh‘spMﬁp.fmeNcﬁem huslangueilﬁhemsib&ir@aamnméaha’fma bisn

sin wassri geshdtedi um get aucht wer- den, das durch Zugabe einer GenuBsaure
oder eines Acidogens angesauert wurde. 6. Verfahren nach Anspruch 1, bel

wel chem dfte W@F'&W nach Apspeush Zbal welchen dasspyre Yagpsr pine $aws RyRsler @ryprerbertehendpsc
der Bofenen i WWW’W@@FWWW Resigsause. Milchsiuyind Heran, Misshyngen pewabibwird. i 5

15 Tei | eng Bo\l}erﬂ?rgpna%HAr?s RE, 5 luLl Az%ﬁ%)%%ﬁ fﬂ?eﬂ ﬂs%&és%\)le fuhn g9y UM

espne wassrig gﬁ
Feststoffgeh%"t von I?L%B °s A)zuelgrzeugen ertahren nach

Anspruch 6., \fahréf hdch Rspiich 15880 ﬂaﬂremmiﬂiy@ﬁﬁabdﬁﬁ uRy dhgééasaeﬁ géri2br)BoTAéH dikch
wer den’® 20 . Nafvahibodet Bshnereit binsfivegasriged Mdajumiesinenidevivhtsverhaiiniavos $ bis ¢fTeilen Boh-
Parti kel di spsEnzu einen Teil wissriges Madiom paleeisidrtveandefliim eireotibaigeDisgprsitti von Sxjabetmen-
honogenen Tepayikelnwitieinbm Hestst@fgehalt rdnld bisd5 Gaw s Anerpugerhh 1, bei wel chem Danpf

mt elnemDruck von 8,9 bis 138, 0 KPa 200 psi direkt In

ei nen Qeg?en‘é‘i’@”"@?%ﬁ"‘%@‘r"" Mg'é'fef"@%d'bg%'ﬁé'f 8 FWSWB'EP"S)&%SSHM%WBQ?W‘YW in

er begr eﬂZtW?faﬁf'n ’r‘;jl HRQ%Z&R%@M%%%H Iaa k@ﬂﬁpe el Ford SR8 WAL Figen Aut-
uf schl ammungaid %oﬁérHﬁTé(é’éQv&HUg{‘ est 115C zu erhitzen Un

dadurch di e Denaturi er ung und Texturi erung des Sojaproteins in elner

Zei t spanne. Vesafahrediszh piuelk1) bel @sichibeh Dy mitediam Didkk vorso bis 1380 KP(@ tbig200 psig)C h

9, beizwel chdhektdli enenbegpenitigeStidimsienyissrigen DHispersBo yaniSojabahngpartikekie der begrenzien Bers

Ei nsprfhen dewddgsphesingesdril wirg uihaliegenannia Aufs¢hidBmued aif eige Fempdratiyoh zyminde@CC
er hitzt w r d115°Cizu exhitpednaind dadunhdit\Denaturierungivnd TexiyridrungapaSojaroteing insingtReitspamnier er e
Mat eri al | en yond b&éP@'@pﬁ?@%é@ﬂ'@%nd aus Fetten C] en Enul gat oren,

Farbem tt sch ksst | er

o 1 anzwl c bV °§ il %@ gt HfiensR e dygh des

Di sperS| on von ohn par n vVOor | n ri ngen er Spersi on in die
begr enzt e113emaﬂrwmsma@cw ea%m oiHRE StRFmehtete MMEHaliehAuEdr GABHL LORBIRhEIS 1,
bel wel chem rbien, Gff Eniufittofeh, FalEmkta Césthmaskbsidieh BaiRERh Ploleimateridibr, pliaizlidhen
begrenzt e Bebrasilinatagfignaine detén Hpmbinatiohdn ded waesrigéh DispersBbvdnSojabdhnenpiiréisinivei dems
oder 6%fes ,  OEihtiringen@errspersioftinsiierbegreiizts Behgeituagskdne Bugepaben wertan
Proteinmateriales und O bis 10 Gew. -% Geschnacksstoffe Fi rbem tteI 40

odor W I r i qufghreemch N%P"‘c!l?, b%ﬂ?"&ﬁﬁ@ﬂ%‘éﬂ”»ﬁ%ﬁ #Se) ab%@F'PWé‘P

der Beh fbrasee nagF “*’s 5
Saen pevn 17 @ﬁﬁg; S e ol

Verfahren na?: '§ bei wel chem di e getrockneten texturl erten
Protei nst 4, C\Vé?fahl'gﬁ fdch ARIPRIFY) bBiSveichtint Wi 4bS 8t BeintiGHg8lohS uahdoratRbriieurielaibreli €

texturiert eneipbiiakk Buf &iEA Feladbkelsgelndit Vo vnighralelt % bét@binsdwaRieReUCh- ti gkei t
w eder gewi nnen. 15. Verfahren nach Anspruch 1, bel welchemdie in die

begr enest e 18eYrmfatieninagh Avsprucie] 3, bk welchemdie geﬁ'osbleteg textBiiprten ProteDtiigke ntérgeichen Re-
Soj abohnenpadinduhash rehydsatisiert wetdancdap dip desturlerten Bilicke gurmindestiSi i iyer utspidnglicken Beush-der
Behandl ungs- t-swrveedamsg'ew%ht en texturierten Proteinstflcke si ne

nglhszm[)tr'%ggk;ﬁ:: n9 ch Hrrllsd u% bei lcﬁChgr Fn dg SeAr‘leantSe?ﬁ ndlbrzélslﬁt}ng mgeb fsmfl ghren
V ﬂ:!éi;ﬁé f

d
Text ur®Re ln ei Iungs-

| nstron- Textw‘sm erat. enr'?rglt ren na nsp%ﬁ}téj3 Pund%@:ﬁgﬁé'ﬁﬂ% %TI e n

di e begrenzte Be andl ungszone el ngebrachte wassri ge D spersion von
'Soj abohne ngavdrialieh sacEAmsprucipts; bibwdichem bie teixiaertoh Prétemstlich® bifidn Taxuitwekt von 2uitindatr
Behan dJs ungs - 100%fund aufidideh,]deinessleh mit Sidnd (hdtron-TexturmeRgerit.

'_l'T. Verfahren nach Anspruch 1, bei welchem die in die begrenzte Behandiungszone eingebrachte wissrige
Dispersion von Sojabohnenpartikeln einen pH-Wert von diber 5,4 aufweist und die aus der Behandiungs-
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EP0385266B1 zone ausgebrachten texturierten Proteinsticke auf elnen

Feuchti gkel tsgehalt von weniger als 5 % ge- trocknet und rehydratisiert
werden, umtexturlerte StCcke mitfgmesepi286 84 ger Text ur und

flei schartlgerrAus- sehen zu erzeugen. 5 18. Verfahren nach Anspr uch 17 bei

wel chem di e 9‘3tera9sg E‘rgéh gﬁ. Shein! FRd %‘Eha?t kSRS “.ga‘:'s
rehydratisie

i hrer ursprQg gjkfﬁt;\k e%e:f(ﬁ.f%t %h& ergewﬁgzir?f% )@d” "% ren ac,a#,é)
Anspruch 1, beI ?971 m di e texturlerten Pr ot ei nstflcke 0, 25 b|s 0,75 cmim

Dur chmgsseas. waghhten lpach Afsgbuch N7, BelavkichEai tie geodimitenligkigérten iSticks udfdr soldRdniBabingin-
nach el nem degén reliydiatsieyieeded.cian dis Rrtutidr e Sticke uniiidestlaava 84 gicihréaurdptiingliehdnEsudbder
der mecha- niigelelddrganngkei t von texturerten Soj aproteinst Gcken, die durch
El nsprfhen von unt er Druck stehendem Danpf In einen begrenzten Strom ei ner
sauren vadts i BT oA R B Rl G5 D Tt
waeches das Vlﬁ'ﬁ? a pder whr dder kARg_ HMd: o1 t en Soj apr ot ei nst Ocke auf el nen

Feucht i gkej & Ahdn O a&V¥Rergenchddtl Ak iﬂﬁw@rh&ﬂﬁh xESE»Dé‘Q t&JrﬁnB&Q der
axturi or C2n? th ol h sl agjgms o dURChEl s?,tu'asﬂ
unfall't, daB WodrbilzteR B @a&éﬁrﬂ ? Dife n@ﬁddftﬁ&iﬁ

l'i chen FeUC h%ﬂ -ﬁd WIS s Dohyarfdiorerddbr textitle ﬁfﬂm&ﬁ@ clélaﬁfmnﬂﬁ Feudiiligkeft&e-

wel cheffl di e daius b 5 IoRBI@RAIghraNd dbs RefydRBsicér deEtbAuridisSicks M bRbHE WESRrigha Me20
Stflcke in \\ammeterdsbicien Bediglingbhumthmdal dle fotthieftsbStiické Rurinduéd 6twe 86 % threr urspriing-
Revendi cat i onehe Beuchitigkeitikiedarpennde tr ai t enent de SOJ a entier pour
IIobtentlon d'un produUt A base de proteine de soja textur6e sous forns de
bl ocs stzf'-n(‘,’Priahf?B ApepeEuch 0, bej welghed dis dehydentiiertes teaeéea'gv Siigle durch Bnipuchendler st s
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