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out-fof different 25. time periods and at different tenperatures.
pur poses, one set of heat treatnent conditions may be preferred whi
anot her set nmay be preferable when the resulting soy protein isolatg™,
be used fot a different purpose. In any event, the conditions are séet}-
to acBieve ane of both of the fol LA%.#38 results: 30 (i) to inprove the
protein efficiency ratio (as defined hereinafter) of said protein isolate

30 pr odugfkriaris thbfddnéctbd: by %ntﬁﬂléa}:oﬁ a3l 6‘3@ E}Q&%&J}E aﬁ&'ﬂﬂgﬁd kdn¥sspf sai d

pLotei n asdd fof phyptorbaovery if desiné wHikematetidl @ thén eéuepended i6-4a. bf qui d
~divet ary p’ﬂ@uw@d aadlflmélas g e{ %ﬁ- mweatn@ie;(befmet tﬁizsgw ubi | i ty

e s

term “pr qfafanm A6 ﬁﬂﬁd’b}f@ﬁ emﬁnrmat%

descri bednd the dhsblablb matenaHSdlécBrdaﬂ (s enﬁmt d\olliicldias Béemtcell | [ ty :

O ficial 2 fl meqlm Pm@misc@aver ¥ cul tural
Chenmi $§ s 5 Pﬁeh ﬁé§|e cfo ggég rpved Low
Mhe 4

Phytate ! )shﬂﬂa sr toth ,ete i xed with 15
1. of wated platid actldlemmdsmén ot’rﬂus |ﬁoll¢yueteal|sey ﬂ(btenamlalsumvehm P&IOLO with 12.5 N
sodi um hydroxi de. The mixture is d#Pfded with -pH nonitoring 40 at pH 9.0
for 1;ér. at roomten@gmﬁﬂoﬁ@@pbko{{mw&ﬁgngs are .then renoygd by
centrifugation for 20 mn, at 3,650 G A 4 kg. :al.iquot of the extract is
then adjusted to pH 11.6 and, mai ntailhed at thls( H for 15 fﬁ)n while the
mxture i's stirred. Thi Pejéy&%trre]g Eﬂ ts.i n}tﬁFtatIQ le¥f nost of the
phytlg:oam d conponent s ofjagge ext rm i ch argsgf:l n- rem)yseﬂte45 dgom t he
al kal i nePﬁotémgz:Iooby centrifugation at 5,800 Gtor I hr..at 20 to [err]. The
super nat agtsoli#5 |iqui d i 8-€ol | ect ed8énd adj uste¥-io pH 4. BWith 1 N
- hydrochl qrd ¢, Rfi.d- The precipitated soy protein.isolate i's collected by
cent r 2§ ugpdo ?eqm t 3,650 @.6or 20 min.giThe superragmant | iquighoi s dpscarded
and the soli.d r_rateri aI_ is resuspended in 2 1. of water adjusted to pH 4.5.
The sol i 3}‘ t4d al is again collected by centrifugation and dried by
| yophi | i ,ﬁ%’@. The drieds g oduct 5@ ;33ei ghs 89.5lr9. The anajsytical results
wi th s@spect to protein and phytic acid content- for the:. 50 defats®ed soy
flakes cHeremewdlio the process, and%dr the i npr¥ved soy pra$%in isol ated
produced. Il bgeﬂt GFrotein
| sol at ed ﬁ,ﬁ%%%ﬂ%é% xe iﬁ?datt%%\g&gw Brerﬁ%elllgll@ﬁl\/gﬁ{?l n“aBe’ﬁ’g%(t ed soy
fl aked3 I*Aagtlyucamethudmémakpw,JlSm.lFoodegNaEQ%rSZé&‘tdl%ﬁS) ust ed to pH 93D with

12.5 N 55~ oxl de L rred with nltorlng at
ot 3.0 For Bk el bR T 1o 1S e

removed meﬁeaitﬁnvémmamdaﬁ rethobdl Of 96 %nsy Wéightbfithe phyec am beiesk, Of the
clarifq ed‘hsnmpmneﬁ hylt c}d domppnfags or {'ph moeed m@h alsemh | 40N,

hydr ochl &8O emai e é%ﬁ?f Vagsem %?f eéfliq?%ﬁ "‘?ggl?‘g;ect ed by
centri fugggmh Pthedbhyti ed@ di scar ded

and the scAsdles eferx tsrvdsdondnctéulmvawm wstme@Oto vamhsa vahbed theo pH 4. 5

&wgpﬁfﬁl : @kﬁE‘Fé@ ol ﬁ‘%@%ﬁ%ﬁggﬁﬁ gggnﬂrgﬂg (ﬁﬁ% ;gfjﬁtfy‘fqt%'é??\il ues for

this soy prot ern |soI ate which |S'1ramprmsent ative of commercially available
material are shown in Table I ) PAOtEI n I sol ate Prepared
by th® Met hod of Bollgf}I M E CONT S 2 Def atted soy 19 akes,
250 g., are suspendet—4 et —aditsted pH47W|thIN65
hydr pochloric acid whH e stlrrlng Stlrrlng IS cl’bytatenued at this pH for 45
m n. ;I';elnsoluble 6 5 5 1, 1232
S material is then colggcted by centrlfugatl on étl33 650 G for 20 . and
the Iiquid portion isgxet aside for phytate recauery if desired. The

i nsol ubl e material isl®tthen resuspended in 4 1. &fl4water, and aci dification,
stirripg, and centrif tion is repeated as bef (élAé The i nsol ubledmt erial

i's then remusiRaee of ihbseMath revahls Wat BimiAFeE thosly bi htQa flad 1e@st h 10% by
wei ght 5 IOQMﬁnblemdducafaﬂep ﬂxcd&nabagﬁmloag sqﬂidshlhgtugbbypkﬁghf n. with

const ant ;S;éaigrék 1os Tﬁ g% eerdleal It’;%ﬁt arate
centrifu té? u§ 1t %:?% "o "&fe and the
i nsol ubl e materi al"l 'S e e su erna?ant | qU| d V\/m ch has been
collected is




acidified to pH 4.7 with 1 N hydrochloric acid and the precipitated protein
Is recovered by centrifugation at 3,650 Gfor 20 mn., the solid materi al
is resuspended in 2 1. of water at pH 10 4.5 and again centrifuged as
before. The resulting insoluble material is then dried by 10 _

| yophi li-zation. The dried product weighs 96.3 g. The anal ytical val ues
relative.to the protein and phytic acid conposition of this Bolley, et al.

soy prptekn isolate is given in Table |I. Table I 15

COVPOS ‘ON- OF ‘PROTEI N MATERI ALS* ' . 15 (1)

(2) _ 63) Defatted | npr oved 15912 esentative _Bolley.Soy 6

Low Phyt ate Conmmer ci al - - et al. 20 ' FI akes

| sol ate isolafth 84cf instance was R béttefated wnaﬁxgﬁéﬁb?hﬂe ’l@lérelﬁg shown3RThisls y
54.6 8811 %ere obtained:-A 15 hifi. ektraction period Wak. shffiftent g /clitiidag.the’Fhytate. <
protein - 13.0 v - c . 02.81v. Tablelll'. 3,87 - - - 4.00 g
25 Phytic Acid g/100 g prote| n f’ﬁY:I‘ATE(g/wa so]i%s)SRSA 0 133 _ 5
2.22 1.7 30 . . = % FUNCI‘ION OF EXTRACTION TIME . o

30 % removal - —-96. 1 34b N 484

The materials -were prepar eé("t“éf-"the f or egoi ng exper| nePthgltq dentified by the
nunber of thg col um headi ngy5 35 . *Anal ytical method ofgiakower, J. Sci.4
Food Agr. '82-84 (1969). 30 -35 Accordi ng.t ot h&gboregoi ng results,
48. 4% by wei ght of the phytlﬁ) aci d corrponents -of the s& 01I akes treat ed

according to the Boll.e [ .
he present i gvepeions i %ﬂ'ﬂr”?*“%% 'Eﬁ‘%.é%‘““@ “qﬁfﬁ?ﬁf T

aci d conponent s.2040, 30T®.e5q7001m1r60°0m ki argicone pmbpmy
renoved in the elaarmm:bt F@lthama‘ill :. Odel!n firoxide; (The t
att

was sonmewhat Ie gfﬂﬁ 'ﬂ ik .._e @:;m%gé%i%e% .

preparing SO)ZODF&%@lfbufsSﬂi dRatdle R Sttt _'
in removal of orflajesxeoisepatd tadfwmtliec ,bylcentamgctmm i ttbeabinﬂbchmaggs
frent
to

fl akes treat ed. Eﬂwrﬁ'é topH @i

to various pH v ﬂpﬁ&&gﬂno{ﬁmﬂf ﬁ%ﬁﬁ%@‘?gﬁ gl%t %%%%

i dentify thez2eptter on@ Subs@iitia dsses dfiegsteintoctupWikiorespaét td the 25
Tabl e |1 corr el ayseingdn abtlcaavzih&htahelated,éhﬁmoft encysp:e %}W@hgl

resamte lin taple sineeglycine js substantially insensitivp g
content of the fi IF qg:‘((ﬂl Eglﬁghl ns and servesasanmmlé : 2
m e . - ~ N

0

€
CONTENT (g./100 4 the%ﬂil ere is no significant difference : ati IVENT
pH pH 30 2-hour and 5.5-hour intervals at 20°(Rlbpt att the higher tem fperatures it is evident tHat 530
2.18 cysteine is logtinge fhe increments between the Cys/ Gly ratio for the twotimeperjods ata -
2 11 10.0 given temperature are significant, and z ggﬁ mstgmal at the higher témperatures. In

' ' another experife; t nducted in this faslionbut ying pH:11 at room temperature (20
1.45 60 to 30°C.) and ti ds of from 1 hour to 6.75 hours no significant differéhcéibetween

60 I nter pol aBEorthe)éystehesaalykastfartleweadnsexms“femvhscrged;f the soy protein aB35a
pH of at least pH 10.6 is desirable to reduce the phytate.content below 1
g./ 100 g. solids in the final soy protein isolate. Another series of
experiments was -conducted enploying pH 11 for treatment of soybean 65
flakes in Step (a) for various periods of tlne The phytate content of t he
resul ting soy proteln 65 6 o ;

1,591, 232 : ' ' 6 isolate ~in each |nstance
was t hen correlated wi t h extractlon tlne ‘The resul ts shown in Table |1
wer e obtai ned. -A-15 ‘m n. extraction period was sufficient ‘to elininate t he
phyt at e. —_ s T



able Il 5

PHYTATE (g./100 g.

5 FUNCTI ON OF EXTRACTI ON TI ME M nut es

10
10 30
<0.01 120

15

the effect of tine and tenperature on soy extracts at pH 12.0 15
conducted. Distilled water preheated to the desired tenperature
wer e eval uated) and one part of soy fl akes
rts of water was nixed ther &3P%#2and adj usted to pH 12 Wwth?

(tenperat ures of

16 p

15 [err].

solids) AS A
Phyt at e
0.01

'<0.01 60

10@®yme|ght sodi um hydr oxi de.

stirring for 2 hoeurs.

remai nder was--kept at- the experinental

28— of ‘5.5 hours.
each instance, the

The m xture kept at

t enperat ur

this tenperature with

Hal f of the extract- was then renpved and the

e Wi-th mxing for a total

| medi ately after conpletion of the extraction period in
20 fl akes were separated fromthe extract by

~centrifugation after -whi.ch
di l ute hydrochl oric acid,
dried extracts were then

h

clarified extract
zen, and drigd txon

was adjusted to pH 7 with
hthe frozen state. The
ve determ nati on of the

am no acid conposi- tion. |glfel ré®ults obt'siasd® are presented in Table IV

It is evident that at thelh o er, 25 te ®f al wi.eqg and | onger tinme periods,
‘substantial .| osses of cy{stleth Qscur W ¢ 8 eqt to the 25 cysteine

anal ytical values tabul & ¢d[fhe®ratio PR Tydtei ne val ues to the

gl yci ne val ues are presgntfe n the Tast T1ne ot the table since glycine is
substantial | y.i nsensiti teedestiructi on @deg t Ne experinental conditions
‘and thus serves as an i q@ reef er ence‘:}gtﬁg@rd relative to the _

-anal ytical nmethod. Ther & i|% g ' ence between the Cys/ Ay
‘ratio at the 30 2-hour &and 5-hour intefBealbd at] [err]. but at the higher
tenperatures it is eV|d§bt t‘“SO cystﬁbﬁﬁmkg l[fjost  since the increnents

fhn twoti

bet ween the Cys/ Ay ratg})
are significant, and“ beep
anot her experlnent cond
tenperature (20 to [err

I
t

no significant differen§E<
various extracts were. o
1,591,232 0 [err]" [eﬁ;]

t hg cy$ el
oo~V
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s at a given tenperature
ijgher tenperatures. In
|{enpl oying pH 11 at room
om1 hour to 6.75 hours,
ne anal yses for the
35 7

by - means of a centrifuge.

In order to ascertai gt
renoval when formni ngfthe ;
clarified extract at.- pH9
was equilibrated to a dif
were then basified to p
at the respective tenpeRafu
removed and inmedi at el y=chi

ct UI. LUII}ICT at ulrc

ous_soy prof e:l\gws-ol y
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atepH 12, JF
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n the degree of phytate
tion at pH 10.6 to 14, the
portions and.each portion
rfr], . The portions 5

ydr oxi de, . kept 15 m nutes
a 15 m. aliquot was

The renmuai nder of the

portion was then centri
temperature at 6560 rpmp
t he insol ubl e phytate f &

'atﬁbH 12 ahqaheeapec

whi | e belng mai nt ai
G for 30 drietofhi S

ed at the specified
effected 10 renoval of
ified tenperature. A 15

m . - 10 - ali quot  of thengg
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i

atart

ely°chllleq;gn3£eqr].
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‘centrifugation, were thfn
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centrifuge tubes.
and the differ-
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of precipitate in e3

ol gre mEvveenthetv
% ER
g0 2
8 9 . N
Q . O D8
53 5S E55%5
A &b <

his second centrifugation
‘The two 15 m . aliquots
ore and one after
tenperature while being
i cal graduated 15
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basification to pH 12 and centrifugation at the specified tenperature. In
this fashion, the data in Table V reflecting tenperature dependence of
phyti c acid renoval was determ ned. Table V 20

20 TEI\/PERATURE DEPENDENCE OF PHYTI C ACI D REMOVAL AT pH,12 pH Adj ust nent.

% Phytic d Terrperature : Remai ni ng’ by Vol une 25

25 50C. - A _ . 69 [err]. ,

46 [err] .\ 15 [err]. _ .
1030 7 lerr]. 1,591,232 o g
30 [err]. - -

in the protei n of the diet on T neral absorptlon by a mammel was measured
in feeding experi Eepsetrmenalrxstepehtaixhrouglidmmbﬁoftadsoglbahﬂake@ﬂtpm Pandgemdavyl of

flour was used agguiibedt &ltaaam&eﬁete tu?ecyf/fse 10° 25PC VG308 eﬁ&ﬁons
protein source Wecre thétsbnsﬁnd Ittudel with heueenpmdlmehydroxzdem&eﬁn Caminutesiat ket y

was chosen as th ReFa tifasad 1|=7é¥ q& mayed andimmedipigly
absorption is es ﬁ?lggﬁ; g )ff%'gff :ﬂget'

protein isol at esthPFR?m mISOTGP“PIq@emﬁ\e&ﬁ mpasatyrecbnbeen
S %%?“%“ R T

and is readili nﬁa@wl ynseﬁbla yts ee QIQIQB it r& my. WS
deternmined in raalsllnbte(d theé supsme thqaramvetband
derived fromt he‘ %Htl ) 9 Ots fr each

Bi oavail ability féﬂgﬁm SRS Wil the iy c‘iﬁ{ﬁ?fu{gﬁ gr;n% "& 10012

det er m nat i onsof ceh

|tiilfeermaeaambetme% eibews aieﬂmeasaaa @ e

zinc excreted |nel¥=h@1 Fdumoe betw wq Au e @le@“nﬂﬂf@hm@trsme Ihyye
cont ai ned a sur pECLC BRI m%f"g&ﬁ%@z AR e s
fl akes, was determ ned analy resen The Tl akes.

Wth respect 200 the 45 other dl ets zi nc C|trate was added to supply a 20
total of 6 to 7 ny. TEMPEMEUB&DEJ@ENMNGE QF PHREIGAGID REMAYAL 43178 &5

enpl oyed as dietary protgpn,ingredi ents -were obtai %J% ;process simlar
to the present one V\/nerega,. Aehytate was renoved Zo Réhymdr ot ei n by

treatment wit3¥ alkali at a_pH of at least 10.6. Vari ous pH val ues were 25

enpl oyed during the al kal ilgu%SO- treatment step to aff®rd various isolates .

having the phytate contenggecshown in the table. In 5014his instance, after
elimnation of the phytat@of@.omthe aqueous soy flour extract by al kaline

treat nent and30f|Itrat|on 2 proteln vvas I sol at ed by uttrafiltration 30
process rather th ke% il AeBGARL aietraq mliflyd Q %s&e,mmamman
i nvention. The tﬁﬁr&asﬂi&ﬂ ¢ extd fe@ i ﬁtﬁhﬁgﬁ‘d}lﬁ'&&h on
di etary pol yval eislatpsfrom wu unts of the natural phytatehadbeen removed. For- comp an-
1,591, 232 35 son, diets in which the untreated defatted soyfg %]3 By 35

f d | aiesem was usec‘ as rotem 50 lf(:e were, also inc 2&:? Ee enm n c loava ity
Defatte | SOl a4 choseh At Baramete ve of miner blorption is
Soy 30% baspecialli Géfisttiye to the. pr cteadif hiytagyr indithe mﬁet and 1s readxly measured by
Fl akes hestabhshed,pgplg!}ﬁu S. chb “X tetmm
10 a/ 100 S O4|0 ounts ns den m the gr hsted , an from

9 g oavaxlablhty was me, he balange ue whlc vc% determin $io) e%

g/ 100 g protein gifferences between ary zinc'inge d the zmc e m the feces

15 Dietary zinc Qa_%%esk periodof  di et
5.8 Phytic Ac e diets employed contamed a surplus of zinc whlch in the mstance of the defatted soy
45 flakes, was determined by analysis to be inherently Fresent in the flakes. With respect tothe 45
other diets, zinc citrate was added to supply a total of 6 to 7 mg. of zinc per kg. of diet. The soy
protein isolates emg;loyed as dietary protein ingredients were obtained by a process similar to
the present one wherein the 8116ytate was removed from the soy protein by treatment with
alkali at a pH of at least 1 Various pH values were employed during the alkaline
50 treatment step to afford various isolates having the phytate contents shown in the table.In 50
this instance, after elimination of the phytate from the a:lcllueous soy flour extract by alkaline
treatment and filtration, the protein was isolated by an ultrafiltration process rather than by
‘acid precipitation according to the present invention. The table, nevertheless, shows the
effect of phytate content on dletary polyvalent metal absorption.

EY

2 e,



20 g/100 g protein 3.39 1.05 0. 299 0

20 % renoval 69. 1 91.2 100 % Zi nc
of Dietary 25 Zinc Absorbed 61.5 70.9 85.4
86.9 25 none detected. It is evident that when the phytate content

of, the' soy protein isolate is reduced by 70% by 30 weight fromthat
present in the defatted flakes, by 90% by weight, and finally mhen'no. 30
detectabl e phytate is present, that the zinc absorption increases.

optimal effect appears to be reach d_for the diet having 90%y- wei o]
the &riginal phytate renoved and® #Qépzthls represents a significaht
i nprovenment over the zinc absorption observed when using an isol ate having
70% by weight of the original phy,gtgyrenoved. In the control experinent
conducted 35. inthe same fashion enploying casein as protein source, casein
was/ found to nmake possibl e NWEFRIGONAIsETEHRYon of 85. 7% by wei ght of the
dietafy zinc by the:-rats,. whi s, Suls tlal the s as for _the
prese%t1ﬁgy F&kal N i sol ate. hggﬂnw? & @’ ? hytaté renoved.
Exper i mimngre gentFOl‘ mul.a ion of: SnyesM 1 k wetghhe sowelgmot e| m"rdeSOI ate produced by
the process of Experinent 1. 50 g., i Fhyaependddtaten 500 ml . of water and
thenlgigﬁ-gxed therein by 40 .adjustnent to pH 7.0 wth IO@6by gght
aqueous gsg;&miﬁgydroxi de sol usign. Thesfsol | owigyg 40 iggsedients are then
suspended or dissolved in this solution and the. resulting suspension is

hormgem@b%rgbég{gechani cal honﬁ)ggni zat i p Corn [oj |

f

52.5,g  solids . 15.%°%. 45 23!
" Sucrose Dietary zinc 60.0 .g. : 45 Ml?k salts
13.0 g (Nggkgsfdim)chl ori de 141 6.5 1.8 g. Cars. &geenan
8\&75 CE)P‘O Acupl o _ B 6.0 g —50
hom)g%ni zed) ‘?mduct i s then pasteurize and bot t ed for sale undgg

refri ger"/atmvaiondl tions in the dairy ®8de or i91.3s cant@ and heat

steri I| inc e’ftaunctlonaf advantage of the soy protern 1solate of the
pr esegat 2" ,@lﬁ ;bg@ hhen |ncorp915rat ed 7br9to a Igsqyl d di ggary prodggt as -
describ Lic . g
sedi nent apilwtf?CFPdex and ni trogen sol ub| i ty i ndex of sol uti ons ther eof and

COMPAI ! Ot 63k}l bfer ol RS lshyf brbte povder
(Edi 36 ay Shebr bﬁtun%?&bmemmk Xby r&&sw%g!‘iﬁ éﬁgyﬁ is a
regi st ercb t'ibladhytﬁtaxslp eme,lthzemctntcabdomt n dyompres| Thy optingl dﬁaesa)p&rm I ar to

sEi(lroneI ar lﬂﬁ% aCh gﬁqéﬁﬁf}ﬁ"ﬁj 5 I%%Eft ﬁn gﬁ%ﬁ%ﬂw IS?KI nm {Ml;re

60 O tilieh mnEﬂﬁhibﬁ&ﬂ lbﬁngiﬁ&nﬂh poreind sﬁuﬂ:'a, bdsan dfound to make possible the 35

60 1 @bsorption of 85.7% by weight of the dietary zinc by the rats, which 3 ;ubg@@txﬂlame@am I FUNC'f | ONAL
PRODERTIaEg §he present soy protein isolate havm from 90% to 100% of the phytate

ent 4. Fo ” 0 So he soy pro at uced b e g .
Enul si oryt Expenment 1. ‘geig ixPSDO ml. yg ggxl iﬁ% E\gt{od solve% the: r 9;“ lity Sanple
| nde#0 ( gdjustment to pH 7.0 withd @%by weight a%ueohnddmm PBoxideselutin e foliawitg 540
0. 63 mgredlents are then Wpended or dissolved in: tlns:;gluggqp and the. resultmg suSpensnon is

10 ExperPTgHPiZE Py Begoguical homogenization. ~ 7o Tag 1T 100

38 Edi-Pro-A Corn syrup solidd. 84 .. - - 15.6 30 15
45 After heat treat Segreseat [err]/1 min. but pd-bre-t o dry| ng. Thé%e val ues

bl lustrate- the_supe%‘.’? es‘%’gl el%%esol ubi I i ty of ’c?;%sagresent soy protein
8

Psolate. A substant icalrageBd venent in phyS| cal ity reI ative to
sedi nent format | on &sadthjr ote| n _ L .
50 ‘Water, g.s. e 1500 g 50

The homogenized product is then pasteunzed and bottled for sale under refngerated
conditions in the dairy-case or it is canned and heat sterilized. -
The functional advantage of the soy protein-isolate of the present invention when mcorpo-
rated into a liquid dietary product as described in Experiment 4 is reflected by measurement
55. of the sedimentation index and nitrogen solubility index of solutions thereof and comparing 55
them to those obtained with a commercial isolate powder (Edi-Pro A, Ralston Purina
Company, St. Louis, Mo. 63188 - “Edi-Pro” is a registered Trade Mark) believed to be
prepared by a process similar to Experiment 2. The emulsion stability index was determined
on a soy milk similar to that of Examlile 4 from which the carrageenan and leclthm were
60 omitted. The results are shown in Table VII 60



20 solubility of a soy mlk such as is illustrated in Experinment 4 is
achieved with the soy protein 20 isolate prepared by the present process.
The sedinmentation index in the foregoing conparison was determ ned as
follows. 1. The liquid sanple is adjusted to a protein concentration of 5%
A 45 g. aliquot is placed in a tared centrifuge tube. 25

3. The 4l ig ot I's spun at 27,500 G for 15 mnutes.at [err]. :

R Sipernatant |iquid is decanted and the tubes i nverted and drai ned

on a towel~for 1 min. 5 The tubes are vyegggt}eg and the wei ght of sedi nent
886 Results are e

is deternmn _Re xpressed A< Hrans of sedi ment per 45 g. of0
5%y wei ght protein sol ution. 30 -The n|trogen sol ubi-lity index .in t he
foregoi ng experinment was deternined as fribleows. 30 1. Dissolve the soy

protein isolate in water at 2'5%bq\%N ht of solids. 2. Adjust to pH 7 and 4
stir for 25 nin. 3. Place 25 nl QTEBN AL PROEERTIES ge tube and centrifuge=’
20 mn. at 5,200 rpm 4. Filter the supernata uid thr at man .

1 filter papesr and assay the fiSkdimerisaion5 %’éﬁl 44 protelgzu%}ang t he: Lloglry
procedure, JourSemgie] . Chem , 198dep@d (1951). In@@ 5. The Mildxr(0gaays)

sol ubi ity indeg, essed as | = %roteip,in filtrate,divided by%
protein in op gl aFi ggtﬁgpl e nmulti pla(lj%% by 100. Thg7emjl si on stagl ity indgx

is determ ned aBxgedmeatvis. 1. Draw up ca. 20 m. of product into a syri nge
and force nost ofiPid*back out a cifl e of 40 100 tines to r8%move the air

in the syringe. ghipy A he syringe togfhe 2 oz. magk. 40: 2. Pg ce the’
filled syringe, point down, in a support rack. 3. Several syringes can bgs
filled fromthe <After lmhtrmﬂs@nesqocomm butiptiorhe drybigai ned f or fat anal ysi s

of the product b ore st (L,étgl Thi's ."bef ore 5;%%%?&‘ 3ig‘})le is cal]ed the
nitial sanpl e gglek e ERETOATION i 9‘#3&83 e
honbgeneous 265 solubility ofdls&DRilkdublias is illustrated in Experiment 4 is achieved with the soy protem 20.
45 4. At the ervdolatéptelpa‘eébm sentrmocte$se syrl nge i's taken out of the 37C.
storage chanber. pearangn le ‘ie mt oon ?ono ;ﬁﬂﬁéfg’ﬂf“tshe -
product defects QanA gqgh 9‘ e @2, ﬁibe Prst Shtes™ s a zone
tovvard the 25t t ot orhetanuaygspnget,zm 1sfm1modatmesl°csol i ds and appears 25
"thinner". 50 45 TlRgupereatant iquid lbéﬂcafttﬁeaﬂﬂ@ﬁ tuhep inp¢rtedgnd draiged @m}owslthz 1
sanpl e. This reﬁ%l;ﬁ% b rggpw&aleaax&ﬂ.ef“gtgmé%ﬁmmn Ll 1%3 anal ysis. 6.
1 _

Cal cul ation of r@sUR&stltsarderpressed as grams of sediment p fHStgl rotélfsohRion.
days of stor¥dge Thd nivegemoolubiityfindex%h the foregoing experiment was determmed as follows. - 53807.

Expr essi on of reéulg§s°"“h E mlsda 50 waieRAks2.5 % vl Meisbrofselids: ity Index
for product stor beﬁﬁwnmgeh@mQ{?Eﬁ 91” '

B @ A

results - - 4. . Filter the supernatant hquld through Whatman No 1 filter papefhnd&s & te
accunul at es 34t the boprc:@rmu _Ighdnops’ | BUOREE:

(/]
honogeneous val ué M%F%‘ﬁ’f ﬁ"&‘ij‘mﬁfﬁ’{f Ogg% PEE%"ESfilfﬂ d"’{déi"j’y%( 100
=58 65 The emulsion stability index is determined as follows.
65 11 1. Draw up ca. 20 ml of roduct mto a synngella,nﬂ %ee&ﬁést of i 1t back out a couple of
11 Experineff 5. p e

N Fomm tp &gl BZemark. Def at t ech0’
soy flakes 50 Ib &ﬁl

t hor ough agitati on, fagd ly lpm gﬁﬁé&% %ml de
was added to415 t he m:ixtuaksamplo aa@t;eﬂettts ﬁlhéatpMCerqubh Qﬂthspm&u@@ntm:arhompgunem ;4 c%r
extraction ar pH 111 CIRE ent then r 5
moans_of a des! i ARLLASELpe s ek e gtf@ﬁtte ﬂg&zf%féi%m SeBERY. e
aqueous sol uti on 5n<m=fd Sﬁjlmpfoﬁﬁrﬁtaﬁodl\m & tdwairc the ypttoi Iof kiRl syfispe] wsudlly@t i on
in a cl arlfy Se dllcm ds Jrideappéany thinnet”.ext r act \Aﬁé ‘then_ adjusted to pH
4.6 by the & d|t :'EE mg‘;&‘?ﬂ‘ﬂ'r ‘?féesést‘?y HﬂksFﬁ'é’lep %‘Fﬁﬂ?’t‘%ﬁ‘@@besa"edfm 50

6. Calculatlon of results - C S

CESI | —Imuaz@%xmo SR o
5 daysofstorage T‘lmepenodfat% Lo .. . 55.

Ry

4@,

7. .Expressmn of results = : -
‘"ESI” = 85" means: . . -
.. _Emulsion Stability Index for product stored at seven. days equals 85 S
60 8. Interpretation of results - 80
_ As the fat accumulates at the top of the synnge, the ESI will drop.
Example: Initial homogeneous value: =.7%
Value at top after 14 days = 12%
ESI 14 —ﬂ- x 100 . 58
65 - 65



509 -n was col |l ected by neans of a desludging centrifuge- and t he -

I sol atbd curd was transferred to-a |large vessel and washed with N
apprdm mately 50 gal. of tap water at [err]. The 10 curd was again

recoyered by means of a desludging centrifuge and then mxed wth NS
suf jent 10 tap water to provide a slurry having 5 to 7% by wei ght of

sol : and sufifi ci ent 50%y wei ght aqueous,SSbZﬂZ{Jm hydroxi de was added 1

t he b to adjust to pH 770 The curd was therepy dr ssof veu T te—sotutTon
whiichlfhas then he ed b |rectl %ﬁam n e%tlon to ‘[)Ierr] err] ) for 1

i e e e s

s red 1o 16 cightiag addali 16 it S &Mi o P16, A

prd i sol at e 3@ minhge dézrexttactwn/apmmm wa?hll@vedmeppen theh keinoved by

| npragged functd o gt qsl“% theh id ma@@!éé adugeus solption 5
oni t1#¥ng the heanﬁ ﬁ? E‘M‘f‘% °’*‘%ﬁ°"

5 for prepsdy pictein v&?e@)éolﬂii:ﬁﬁﬂiyﬁndaﬁs)bﬁi aesnﬂghggenﬂﬁmgep fk o $AS
i 20 defi ner sftmdmlm ohapwaterat'lO"F The

b R %ﬁd'?ﬁ’?”sm? é“ii‘ it h et ﬁ”‘gﬁ )

10 to {err] duri d@oareqbiarth@sdhmuﬂ which ﬁa’stthélﬂlehfeﬂ yedu ytéand Bfecivitio RBYFI (2 38P0

i nsol ubl e but]# fﬂllmmedt totmﬂ)t B@eﬂll:is ?t?é resem du{:dtOhels
cysteine of the u é‘ﬁtﬁ gelagws@o% {epgﬁadas%g$1 d‘?ﬁﬁn

bei ng obtai ned bymamgaﬁyﬁeaeix §ta§hﬂ D3 Riforl |n excess I soe

25 @angesof the stHMdNEﬂLA:IMtSe-fatted partlcul at e soybean which has not
prévi ously b Liea "%‘\fﬂf %f&l”ﬂm isplptedraving oM pliyEateeomiant (s herein
i ncludi ng phytateg a)a gé%ak?il t&te%ﬁ §oﬁn‘ﬁoﬁﬁ’av¥ﬂ gkﬁv@thﬂtﬁéﬁ{lé
extract contai ni ng d| atnamﬁﬁeﬁtﬁteam e hl%ﬁ oF Y@t
drate: 1c1ent to render phytates and phytic acid insoluble but insufficient to destroy more

30 (c) aci di fag ng sai ag;g T wcmﬁ%: R .
range of frompH 4 t din Bl de Hﬁénédiwe eahl been
separating said precn;natedtveﬂl sy protein from sai d clarifi ed ext ract

e process:of d dbn Fryrasi it i nouepy st e
ge of 335 [erris rate: 3

35 3. The process (&f acidyingshidelariBed¥xth itdla S iwihif e iSOEIREAE ﬂng’gcifﬁbmga?pﬁb gt on
fromsaid cl ar|f|ed @@cmwprﬁnplsttleps onem,amb‘hed W|th wat er and dried. 4.

The process of CI aopte E"éPHa'§QF aration

said clarifi ag ei(gotqgéog%ce tep atna;l Where r?gg) P RS a‘.)rlllta ategsquaggrgl t&‘?@ﬂg%ﬁf 335

pH in excess of t3e The prossebeClaim d dramghereih saidi sdyWelﬁl‘aﬁéxeseparaﬁéh trb@ said

resul ting sol ut i e#fie aqraceat StePC(d) is wphel it a| m1 or 2

wherei n sai d ym% A0 B TP TR @gm el

Step (d) is fdor ldcchanigla oaw Sprote LanIdQlib rulingSolutibn

I soel ectric range 5of Taprdcesoyf Glat diar 2awbertinsaidesoy ptateig afted aration from said

conbi ned with adggge, jef gayrachin. 3 g(odrfaﬁgr;nﬁg a.ae;au ougsqiusiom o4 2| Ahin excess ef ey

pl’ oduct by conbi GighifisHr gl‘ehleftu@ é%l?fé(ﬁlg ﬂg ébﬁﬁ%’o Wi the desired
[gredl ent s a@Aad. caoipthydrare alny,fatvng‘raﬂﬂmndnbpm ,m inaiéﬁwﬁxd fladdu 45

procegsof O ai méwhEhegirpes |°€i€§egglf[ bﬂmﬂrslci@ahbad@ata

ﬁ ) e to. ?
(erperatire (-t FEARELIE S G T ST n"iﬁeﬁi T k)

protein, or 50 (l@)| |1;npm\rpt119\fmctlhmlriynfcsaud(su)abnot sfmaaxrdd bysedinientation irdsx, S0

db di Xfre é’l‘?%@ﬂ‘@bﬁ“
Stability |ndex 4 ,SL“de rgﬁs% f@?ﬂ sa* mm gt"berlaleé gawb?fwdﬁﬁiéi UL

said terrperature 8S The frbess of Dem Tfw feem. fegipetatae th thétdilgPef 1002 to5140POfHr 45
seconds to 3@5migr eéﬁenedofm? sgscﬁlmnmtm?m‘ml n a terrperature inss

the range of [erg}:f, éa°”§§ 56%§° pro w&e 1?@’“&‘?& 3}‘ Hont e
i s enpl oyed. > ie improve th%eprotem eff ra ib asﬂfe%?tg@rmgé TN V%%:ggi

sai d soy protein &bt eampfoge Inl'lenfgncti’mhﬂltﬁlthe e@ma suod by eﬂumaatalﬁeﬁlixﬁiéx ;aditrégen

tenperature of th B'hb'fm‘?ei" sign siahility index (allchs egein defined). t o

i nprove the prot ?)gcj??&a‘ﬁc i%g‘ 50 u"eﬁ‘f:f fféd)‘hetﬁ%ee?fffm“b?a Flt?

i nprove the funct i1on uetpyoc 6{@1@; ﬁﬁvﬂ@e&wt’e eﬂawrmdﬁermﬁge%tlmcwﬂﬂXCfora

ni trogen 60 gradedpetiedof] abb i0nmiimptes 6r 1 sisempbyabi | 1ty index (all as
herei n defin8d). 12 aﬂlewcesrﬁ ny ppgfdhe Rygcedingslaims wipreinds reR (o) spid sonprotein isr &5
is in the range of from[err] to [err] and said period is from45 seconds
to 30 m nutes.
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11. The process of Claim10 wherein a tenperature in the range of [err] for

a graded period of about 10 mnutes to 1 mnute is enployed. 65 12. The
process of any one of the preceding clains wherein in Step (a) said soy
protein is 65 L M 1,591, 232 - 11
Experinent 5. Neutralized Low Phytate ‘Soy Prm Def at t ge-goy
fl akes 50 I'Bs. and 800 | bs. of tap water a mu ed with(th ugh
agitation, and sufficient 50% by wei ght aq oxi de ded

to the m xture to adjust the pH to&ﬁ'%g 1. 6. A 30‘'nif. pertod for extreCtion
at pH11.6 was. allowed. The spent 1.3 s were then renoved by 5 réans of a
desl udgi ng centri fuge and the light liquid stream corrprl sing the aqueous

sol ution - Eipbhmapy AL PLYD P :@sa PrifinWordrd) D3 %ﬂs% sl ON 1N a
arifyi agd80ems! ¢ a;gater °p vatd ith¢hérdegh amoﬁ b o pH 4.6 by

th addr twrelsht agﬁeolls $odinpoirydonix idglwracatkiedt;bthermtumbmd stitieet pHOtopdY/1106. At ei N wWas

col | ec f&i‘m’&t‘% PHd‘étth é“‘é'ﬁ thegserag b)bur d was

transfer r“n 2 es By hkthérietn %‘f‘?ﬁf&h . of tap

wat'er at kﬁ[’a’c wasﬁ{’bﬁadﬁstedlupﬂﬂmﬁﬂﬁagadl oﬂ’rﬂ(l aaiﬂall'h‘é ﬁf:lpiia S udgl ng

centri fu%? m&ntmrpomcm Yvpeans @ﬁﬂqs@dg}gawnqg;a%e% &g@gﬂm ?) urd wa$ de a slurry
havi ngy 5 gueous
sodi uﬂ) gswas @p r M@f aq?sllgévﬂt{ ';ltrjsgy 12‘6 ? %@men% \l’l‘g

t her eby dqmadsoﬁﬁim dtdxﬂlemk dedlmer&wtmadmstd rloh'e?&tadd smlerre t steam

i nj ecti o thve i ﬁfglmﬁwkwhwwnthe @ﬁ‘-fébb’ i tetl!ﬂem m@éﬁ@‘rfaﬂéﬁ%t one- half
!{LZ OH g ﬁgﬁﬁi‘fﬁ?& ro ms%]i’fg1 mgs:ﬂt gy 'gl% g?r m of

&hxﬁﬁé’m@i'&&@ hﬁhcﬂi rel R td b e a:éd%&ﬁ&dﬁ%u b
or oduct emtittxhgthshe supth 138nEtfoxohmin qgual |t|es re ative to one prepar ed as
drescrl bed “he heat & r VWHAT WE CLAI M
% - /aeh{ gﬁ‘; s 5 blolidy S0 Blind 81 bhyratb ontdiy Kiteraon i ¢ ot o
cont ent a@) h ﬁhﬁin@ar?dguedie oumqﬁ r6 inCsaiR6luti@havifg SFEIWIEIIS e Fange st eps of:

20 (a) form nef pkh1G:6 cceﬂdlé4,sa®hmmmmtmusfd)§'r goofeiOrto 53T duringlaperioch havi ng a

h t bl eb
D L e s B e SRR range o
10 topferr] O phiabiind Ridati issREbrRy b ¢ aci d
i nsol ubl e butrangaﬂﬂfesaylpmtémbme dpsamcummrseyueh&vludhrautotﬁﬁ%mybear ght of the

cyst ei ne o t fyeat sei n_cont ext soy protein
bei ng obtab?te % %ﬁﬁ%ﬁ?f ta S tEl ﬁg&gﬁg Ej’“ﬁﬁ?npqsoel ectric
25 ragge of t te§oy protern o attedl partic ate soybean chsfas not
previ ousl y(cbemdlfymesaﬁcmmﬁwdéxhacxrt@p}( hus&paoeitcmvgangnsﬁtqnm}emmhrl al
|nclud|ngO§? @éw 59 ‘P"‘ﬁﬁ ytion to yield a clarified
extract coiit ayLBEad: .%ri%tﬁ%%i’i s ﬁ;@téﬁbém%&gwphy 30

dr at e3s 5°C to 30°C. 30
(c) acidif¥ Ee pracess of @#almlle@ ?ewberraetsalti@osapvﬁlwwfsdmsppamen ifropesaist t r| c range

ff tragt incS 3t T t t
o from B e ;‘sgttt* o SRyt B8 Syl il Scpr 2t 00

of O 40 misbeledide mnge Bisaip s¢yeproiein apd ithei reshltingtsolationeis tided er ature in therange of
35 15C t PS zgggprocess of Clalm 1or2 wherem said soy protem after s 5g;[aratlon from said

35 o Tl et g 0 oS PR M AR QR scparaton

from sai uﬁitlaﬁdlfiﬂ ientstt d6rin 4 Oquind didtal brodﬁctw gr abhedesied dri ed.

The pﬁ)cestbolcyﬁra@ fmdrfatlmypd@t&m’dr enitionallyi dtaming mgtabl Héavoars. separ a#¥on from
a

Sl d ol ar) SRR L tﬂ@t%@"‘m‘r@ ;:trtt SIS i on ot a

pH in exc e(# jﬂg pr&tigl N and the

resultlng solutlon |s r|e rocess o?, Caim1l or 2 wherein

said By pﬁubtermo natio rmﬁseﬁwsr : smeer dexn $ep (d)

'S Torm g Tt ufét‘m T el o 11 ¢

range of aﬁ@g dﬁy‘fﬁhﬁiuﬂs ting solution Is conbl ned wth

addi t i onal 8.n{The ptoprrmelmmg?r\e\wmma samperahmv imthe ﬂanmnfd()flfceo M(VCrioraducStd by
nd,

Cla|m4

d0 %’ﬁ
combi #a g{%cf q‘i‘g\‘:(e;inﬁrocess o?g{aalmgwgﬂ Tein smG?O TO naf?er%l g ﬁgue usso ii\ on
opt i onal liyfheatth eratlird!fn tonp¥0*e 18 175 a p of
wherein s )§i ﬁqmmune teuteflmbnpy fa€io (dsthefe@i definell) itisdledf,Sorheat ed at a .
r@) i rm 1ty t u fedimentatern § ¢ci en
t errpegdst tu ‘m%y m%ex or?tﬁulsmm(b‘ilg;: :rltlflg’)s: lggherggd%ﬁw indek, siobsrc g tto
10. The process of ‘Claim 9 wherein said temperature is in the range of from 60°C to
140°C and said period is from 45 seconds to 30 minutes.
11. The process of Claim 10 wherein a temperature in the range of 100°C to 140°Cfor a
graded period of about 10 minutes to 1 minute is employed.
65 12. The process of any one of the preceding claims wherein in Step (a) said soy proteinis 65




(i) inprove the protein efficiency ratio (as herein defined) of said soy
protein, or 50 (ii) inmprove the functionality of said soy protein as
measured by sedinmentation index, 50 nitrogen solubility index, or emulsion
stabiTTty 1ndex (alT as herein defined). 7. The process of Claim®6 wherein
perqture is in the range of :from 60C to-140C and sai d perrod 1S . ..
from 45 Kecopds to 30 minutes. 8. The process Y
tenperatiund | n the range of 100C to 140C for a hﬂﬂla“m ME“ of about ‘10
m nutes f mnute is enployed. Fhe proocess of

Caim5 wh@ein said soy protein after 1f581’ﬁ’%g i nto an. aqueous sol utionld s
heated at a tenperature in the range of from60C to. T75C for a peri1 od

bt o 8 mﬂ%ﬁ%ﬁr&r{%ﬁ&ﬁ S pABIEY e LB MBISML Al U0

sedi nent ati on | h3le

stability ind ewmh Pigusd ta derm said agaeopg solatipn of eycsetsindmvig piim 9
oy 57t s i foele 1 U bl e LA Ol 8 9400 gl
wherein a terrperlsa.t rqwesshiaanyangdtlmfpr&@&@clmwﬁbmmaldpgnmﬁeﬂ(cbsmtbm of

about 10 m ut‘é “’t The: rogess of ~any_one
o e el g “f_gg ﬁéé’ AT e E e e eSS, 0

L M S 12 descnb erem
12 obt ai ned by & mmaawpwlmmletdhpmﬂmmmtecog tmmdlaztoa pH

S b d s
within the rFan A ""“Z’?;#"Q ﬁﬁﬁﬁ‘;f Qﬁtﬂeﬁﬁ%ﬁ 9 r’sIEé‘
precedi ng clai gBmud
enpl oyed to form sar d aqueous soluti.on of soy prot eirn havr ng pH 5 10 6 to

pH 14 in Step (a). Fothe plicants:- .
y éj@g&?&ﬁﬁs v\/nerel nin Step.(a),

5 14. The ppocess of any one of 0o
sai d agueous sol ution.of  soy proteynBidg in-the range: of pH 11 to

pH 12. 15. The process of any one dionvm@céﬂAng ¢l ai-ms wherein said pH
in Step (c) is Wthin dulf iR T Dk, coovo Rt Cobpeny Iebles, Crovdod, Giey, 1€ PI OUCE
produced by the process of’"”’&ff}?’fbﬁ\?‘ﬁm;fmmmmm v o 10 10 17 A

process for preparing a soy protein isolate according to Caiml
substantially as described herein. 18. A process for preparr ng ‘a soy
protein isolate having | ow phytate content ,according. to Caiml
substantially as described herein with reference to any one of Experiments
1 and .5. 15 19. A soy protein-isolate having | ow phytate content when
prepared- by a process as .15 Clainmed in Claim1l substantr all'y as descri bed
herein in Experr ment 1,4 or 5. For the Appli cants: - CARPMAELS . & RANSFCRD
20 Chartered Patent Agents,

- 20 43 Bl oonmsbury Square, - London, WCIA 2RA. “Printed for Her l\/aj esty S
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1981. Published: by The Patent Ofice, 25 Sout harrpton Bur 1 di ngs London V\132A
AY, from whi ch copi es may be obtai ned. . S ; R
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