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We, SANDOZ  LTD. of 35                 sent in the flour, to an extent of
95 to Lichtsrasse,4002 Basle, Switzerland, a Swiss       100%,
50 Body Corporate, do hereby declare the inven-   ii) reducing carbohydrate
to a content of tion, for which we pray that a patent may be     less than
20% by weight of solids present 5   granted to us, and the method by which
it is    in the high-protein product, and to be performed, to be
particularly described  iii) deactivating trypsin ihibitor and urease in
and by the following statement:-             enzyme, present in the flour,
to an extent 55 This invention relates to high-protein bever-    of
substantially 100%  under conditions ages, and isolates prepared therefrom.
such that the lysine content remains in 10    The invention provides a
high-protein pro-     excess of 90%  of that of the original duct, e.g. a
beverage derived from a high-pro-  high-protein flour. tein flour
characterised in that              A high-protein beverage, for example a
low- 60 (a) the lipoxygenase enzyme present is 95 to  fat or full-fat
beverage, may be obtained by 100% deactivated,                the above
process and dried by conventional 15  (b) the trypsin inhibitor and urease
enzyme  techniques to yield the  corresponding   protein are substantially
100%  deactivated,   isolate. (c) the carbohydrate content is less than 20%
Naturally, the fat content of the protein 65 by weight of solids present in
the product  isolate may depend simply on the fat content and
of the high-protein flour from which the iso- 20  (d) the lysine content is
in excess of 90% of late is obtained. For example, a low-fat pro- that of
the original high-protein flour.   tein isolate  may be obtained from a
low-fat The lipoxygenase enzyme is preferably 99.5 high-protein flour. On
the other hand, it will 70 to 100%  deactivated. The carbohydrate con-  be
appreciated that the fat content of the pro- tent is desirably less than
10%, more prefer-   tein isolate maybe varied. For example, a low- 25  ably
less than 5% by weight, of the total solids  fat protein isolate  may  be
obtained  from a present in  the product. The lysine content is  full-fat
protein flour by extacting  fat from preferably greater than 95%  of that
of the clarified   or unclarified full-fat high-protein 75 original
high-protein flour.                beverages or from  the full fat
high-protein The invention thereby provides low-fat or   isolate. 30
full-fat high-protein product which in the term    The invention
particularly provides a pro- of beverages that have the properties of bland
cess for producing a high-protein producer flavour, oxidative stability,
nonflatulence, good  which comprises,                      80 suspension
and good mouthfeel. In addition   a)  heating a suspension of a
high-protein protein isolates are obtainable therefrom in   flour in an
amount of  water which is from 35   high yields.
6 to 12 times the weight of flour present, For the purposes of this
specification, the  at a pH of 3.3 to 4.8 and at a temperture at a pH of
3.3 to 4.8 and at a temperature term"low-fat"isusedto indicate that a pro-
of from [err] over  period of 85 duct contains less than 2%, preferably
less     time substantially to complete deactiva- than 0.5%, by weightof
free fat.                tion of lipoxygenase enzyme present in 40    The
term " full-fat" is used to indicate that  the high-protein flour; 60 to
90% by weight of the naturally occur-  b)  cooling the suspension to a
temperature ring fat in a material is recovered in a pro-     to 100[err]F
at a pH of 3.3 to 90 duct prepared from that materiel               4.8 and
maintaining the suspension at that The invention also provides a process
for        temperature  for a period of time to pre- 45  producing a
high-protein product, e.g.. a bever-  cipitate lipid-protein present in the
flour; age from an aqueous suspension of a high-pro-  c)  separating the
precipitated lipid-protein: tein flour comprising    d)  suspending the
precipitated lipid-protein  95 i) deactivating lipoxygenase enzyme, pre
in an amount of water which is from 4 to 



2                                          1,443,160
2 12 times the weight of flour originally as close to 3.5 as possible
Maximum precipi- present in step a)at a pH OF 8.0 to 9.5; tation of the
curd is normally e)  heating the suspension of step. d) to a tem-  ensured
by stirring for 5 to 40 minutes, under perature from  [err]over a  prefered
conditions 10 to 15 minutes. period of 1to 5 minutes; and             In
step c) the separation of the lipid-pro- cooling the suspension of from the
liquid Whey fraction may temperature of from  [err] and be accoamplished by
any suitable method such adjusting the pH to 6.0 to 7.5.         as
filtration or centrifugation   Centrifugation is  preferred  because of its
efficiency and shorter 10  clarified. operation times.It  has been found
that The' hihprti mfom used as starting ma-  tion. may be affected inthe ma
f1000 t ztral inth  process of the invention may be  1600Wreeal  1500. to'
10,00  tiime  the denived from any whole, dehulled low-fat or   oc  fgaiy
The Viid-rti cudite 'full-fat oi seed, wheat germ  or corn germn,  form of
.a centrifugcae is then desirably IS5  either raw or cooked, and having
nitrogen sou-  washed two or moa tir.ihwr   tte80 bility index (NSI)
values. in.waterranin   samnepHf at wh~ich fte.cd wspeitAted from.15 to,
98%0. The o0seed  icues-At thSplmcatohydraewhich give rise to
beasiipntcotnsesraese,  die &stuladt pmfe  nhi gh-rti bever-, sesame,
sunflower seeds, afoe  ed   n   ages -and islaes have been shtllSed and.
the like, speciallysoybeans  d'         remove  inth  whey. fici.
sdsrbe85. To obtain a soyba   Irdu=    cigoe-ta  i  adrbhydrate content bei
less: th20%, mum nutritional value: and. cnueacptprfaby ls  h
1%admrepeeal abilit, it s preerredthat the satartn    a   esta   %o  h
egto  re   rdc tSal be, prprdin thefollowing   anr            T     rvd  a
Prodcet havngs a ndfe 25  1)cakaddehull. whole rwsybas  bland flavour, the
cake, at thspon,  a  be  90 i)lightly cook the dehifild crce   esin
usen   anauoseaeeg M0 dry heat toa i tmperature o6f ISF45    faeW/W
aqeosety o  SoPrOplaohc and pin mill to. a mesh sizescn    it5t  irifuged:
end washed front two to thre  times 100%/ of the product wilil    hc$a10
ih qeu  loo  do  watrn. 30  mes sren.In sip-), th   ahdC~ is resuspended  9
When peanuts am used, it is preferred that ~in 4 to 12 prsbywih of water,
preferably the peanuts be chopped into small pieces tiling  ~4; t'5 pats-
when theeAl prdutsto b a food chopper and then dispersed in wateatat
spray: died, nd7t8pas when the final.- a pHof nna2.0 o
45..Thewate-penutprouct s aproeinbeverage, per pert by. 3 5  atieis:te
oli  milled t   bai  h   weight of- thie high-protein flour fse    ,a   0 *
startingmarerialforuse itstepaahen     apH of SAID9.5, preferably ascdose
to9.0 ~~~ P1~~~~~~~~~5L    -       . ~~~~~~~~~as possbl. Th   Hmybe
adjusted end coan- Flvour and shelf stabilit art. imported.1 totoled' usig
iss uc  as sodiumt hydroxUde the final: product by the: deactivation ofthe
moim   yrxd  and eseially potas-_0 40  Li poxygenese enye   nthe  arten
whichsiahyrxd' catalyse. oxidation of f ats, thereby. causing ran-
Istp),hemixture is heated, preferably cdt.In.the preferred .manner. Of
carigrte  ailto a temperature of bout 18 out te proc ess, the. flour is
-dispersed. in. water  so22FVreeaby2001  212F,7 for a which is. carefully
oioe  oniuntepro   ffo      iuet 5 minutes, prefer- 45  pbeeei20 to 3.5.
The -weigto wter  abyabout 1minute, usatjl t   eci   1 is 6 to 12,
preferably 8 to 10 times the weight  vaethe trpininbtoaduraenye of the
flowr used.: Afte dispersion and  scene  prset n h  flour. The period of
heatinig is. deactivatioin of the lipoxygenase enzymne, the  criic   ined
unidesirable viscosit  increases pHt is raised to 3.3 so48  referabl as
clos   tathieioainsd losI flyiecnntn 50  -to3.S -as possible. The pH.
adjustnemam ay   the rtibegintow.develop.ifthelheatinigis 115 be carried
.out using any; accePtable Minerlcnine  for more than 1 to 2-minutes, avid,
but hydrochloric acid and' esecaly anl-  although an. accepta.ble prod~ct
may be obtain- phuzi~c..acid are.                       i: thenheaed  t
adasermc 1   abl afer    hetin  peiodof upabuS thes-hatd a atemperature of
frm10t         iue.Te available lysncott shol 55  212T, preferably 1800
to212W, eseilybe in ecsof9%adpefeablY  greater 120 20506. to   P.0fo  perno
oftime Stbt-than 95%  of the lysine content ofheoina 



tially to deactivate the loygaeenmhi-ptenflor With soybean6 this Means i.e.
touan extent of95tol100%, prfrby9.    htteLsn  osnt of t he final rdc  h to
100%. In. the. process,'l to 20.__. niuemialbtisnet is griaxerthanS.S% .60
under preferred codiions 5to 15,minutes,   ndoralgetrthn6.5% ,baeonthe }
are nralsufcetos effect the datvn.tolwehtopreiinthe final product. In step
b), aftr completion ofthe dmdeaei-w   Inse"F olngt  0t   0W  pefeir- ti~~fl
5tC~~~s the iiuitire iS cooled to 50  TO ~~~~~~~~~~ably 6to75
iscarrieoupd by 100, pefeabl 60so 5Wwhie creflly rather raidly. Although
ntciiai spo 65  mitiigtepat33t.48prfrby f&red, ar'shis time,
thatthmiurbes-13    3                                         1,443,16.0.
3. \.   jec~ted''to ~olloid miling in a colloid mill, pre-   may. be any
liquid oil, preferably a hyro- ferably. having maximum  plate clearances'
of  geated oil, such as coconut oil, soybean oil or about 0.001 inch: and,
then. homogenised in a   cottonseed oil. The total fat content is gener-
-,,   high-  ssue homogeniser under a pressure of  ally maintained at or
below 4%  by wit n '   'preferably 'from :8 to . 10,000 psig preferably -
ihe final high-protein bevesge.       70 '3000: to,  00 p~sig. This,
Pop~tonral step-de-  The  following  examples  illusrate  he. creases .the
zamounit :of solids removed from   invention.. . the soy milk in the
clarification step,limproves          EXAMPLE.            :, mouthf eel and
reduces sedimentation on stand-L 10  ing. After the cooling,&or after
colloid milling   Step A. Preparation of raw preated full- and.h
omogeisation, the pH of thersuspension   fat soyflour.
.75 is reduced to 6.0 to 7.5, preferably ,ascloseto ' Field-dried soybeans
are subjected to a 7 as possible, with a.mineral acid, e.g. sul-:  single
break (one pass) cracking on corrugated phuric acid.  ..
rolls (10 cor./inch, 0.040-inch clearance). The 15    There is
then-preferably carried out a clari-  cracked soybeans are then passed over
a two- fication step, preferably in a centrifuge as des' deck screen shaker
[1/8 inchu round hole top' 80 cribed above for separation of the lipid-pro-
screen and a No. 14H botom  screen (U.S. tein ,curd. This removes any
agglomerated   Standad) i.e. a screenrhaving 14 meshes .per partides that
have: resisted complete disper-  inch],i with: dehullinig aspiration on.
the soy- 20  sion,. leaving ..a stable, bland, non-flatulent  beans as they
enter the top screen and leave high-protein  beverage, having  a: mouthfeel
the No. 14 screen. The dehulled' soybeans 85. similar to that of cow's
milk.               are then dry heat-treated to a temperature of In the
production of defatted protein iso-  1500F by passing through a screw
paddle con. lates fr~om. full-fat flour it is preferred that the  veyor
heated by jacketed sweam and having. an 25  mixture of step f)  ot be
subjected to colloid  overall retention time of about 5 minutes. The
milling, homogenisation or the clarification  hot dehulled soybeans are
passed through flak- 90 step. After die completion of step f), fat may  ing
rolls, cooled and ground [99%  through a be removed by liquid-liquid
extraction using   100-mesh screen (U.S. Standard) i.e. a screen a suitable
water-immiscible solvent, for ex-  having  100 meshes per inch] in a
;wide-B 30  ample, pentane or hexane, and the defatted  chamber air-swept
pin or stud mil. The result- product dried by conventional techniques, e.g.
ing flour has an NSI value of 97.        95 spray drying  Preferably,
however, the water is first removed by means such as evaporation,  Step B:
Preparation of soy nmill spray drying or freeze drying and the fat re-
500. grams of soyflour prepared as described 35  moved from the dried
product by solvent ex-  above (39.5%  protein, 22.0%  fat and 4.8% -
traction with suitable solvents, for example,  moisture, by weight) are
dispersed in 4M00 pentane, hexane, methanol, ethanol or iso-  milliliters
of water to which has previousy 100 propanol. Defatted protein isolates may
be  been added sufficient concentrated sulphuric obtained in total yields
of up to 95% of the acid to give a pH of 3.5 in the dispersion. .40
original protein by this method. By using a  The mixture is heated with
sparge steam to gas-liquid chromatographic (GLC) procedure  2060 to 2100F
and stirred at that temperature (see Example 1, infra), it was found that
the  for 10. minutes. The mixture is cooled to 700 105 hexane  defatted
isolates  contained  small  to 750F and stirred for an additional 15
amounts of bound lipids (fats).' Three corm-  minutes. During the above
treatment the pH 45  mercial soy-protein, isolates analysed in the  is
carefully maintained at 3.5 by the addition same manner as the instant
products contained  of sulphuric acid. The mixture is then fed over 1% to
2% bound lipids, while the instant pro-  a 5 to 10 minute period to:the
bowl of a per- 110 ducts contained from  2%  to 5%. However,  forated
basket centrifuge running at 3800 



products containing as much as 90%  protein  r.p.m. (1500 times the force
of gravity). The 50  may be obtained in substantially fat-free form
perforated basket is covered with a cotton duck by extracting the full-fat
products with polar  cloth. The resulting  lipid-protein  curd  is solvents
such as aqueous alcohols.           washed twice with 500 ml portions of
water 115 The final protein beverage of the instant  having apHof3.5 and
spun dry for 5 minutes. invention may be dried by conventional tech-  The
liquid whey is recycled through the cen- 55  niques, such as evaporation,
spray drying or  trifuge and the curds are combined. The wet freeze drying,
to obtain a dried low-fat or full-  curd is reslurried in 4000 cc of water
and the fat protein isolate.                         suspension adjusted to
a pH of 9 with 10%  120 -,Additives such  as fats, vitamins, mineulsj
potassium- hydroxide solution. The alkaline sweeteners, and flavourings can
be added to  mixture is quickly heated in 2 to 30 minutes 60  the
high-protein beverage to improve taste and  to 2050F using open sparge
steam and hed at provide for various nutritional needs. When  2050F for 1
minute. The mixture is cooled in extra fat is added, it is preferred that
the fat 2 to 3 minutes to 70 to 750F and is fed suc 125 be added to the
suspension as the suspension is  cessively to a Manton-Gaulin colloid mill
hav- being fed to the colloid mill mentioned above  ing a plate clearance
of 0.001 inch and then to 65  as an optional stage in step f). The added
fat  a Manton-Gaulin single-stage homogeniser at.    4
1.443,160                                      4 8000 to 10,000 p.s.i.g.
The pH of the resdlt-  measurement of water-soluble protein is meas- ing
milk is adjusted to 7-2 and the milk is then  wred on -he defatted spray
dried milk samples  30 centrifuged to remove undispersed particles as  by
the'method of Smith et aL, Cereal Chem. a cake and :to clarify the produt,
such milk  43 (2), 261 (1966) effected at a pH of 7.2.' * 5  and cake being
referred to as de products of  The de'ree of lipoiygenase inactivation aS
run *    clarificaion 'cetifugation.   :: .   -   on spray dried defatted
milu solids by a modi- The oilseed-protein beverage was analysed fication
of the method of Smilk, Arch. Bio- 35 by the methods described below and
the results  chem. Biophys. 19:133 (1948). obtained are tabulated in Table
1 along with    Trypsin inhibitor (TI) activity is determ- 10  results
obtained fromn eKaples 2 to 7.-    ined: on a freeizeted; and defatted milk
samples by: a gelatin digestion procedure in Methods of analysis -
which trypsin is added 'to a buffer solution of  40 The solids content of
the milk samples are  gelatin in the presence of TI. The. reaction is
determined by the official method of the  stopped with neutral formaldehyde
solution Association of Official Agricultural Chemist  and the free
carboxyl groups are titrated with 15  (AOAC), Methods of:Analysis, 9th
Edikioo, O.IN sodiumthydromide solution.: Washington, D.C.,' (1960).
Protein) fat, ash  Available Iysine is determined on defatted  ,45 crude
fiber, and moisture content are ruhn on a     ccording to the medod .of Rao
et al, freeze-dried milk and: whey samples: obtained  Anal. Chein. 3$:
1927.(1963). The Visousi- in manner known per se arid nitrogen-free ex-
ties of soy milks are measured with a Brook-. 20  tract (NFE) is calculated
by subtiactiig the  field Model LVT viscometer using a No. :1 foregoing
total from 100%  [American:.'Asso-  spindle at 60 r.p.m.
50 ciation of Cereal aemist, AACC, Cereal   Free lipids are determined on a
freeze- Laboratory Methods, 7th Edition The Asso- dried samples 'by
pentane-exane extraction ciaton, St. Paul, Minnesota (1962)]. Urease
(AAC:C,. stpra) and bound lipids were run 25   activity is determined on
freeze-dried milk  on the pentane-hexane extraction residue using samples
that were defatted and then determ- GLC method of L.T. Black et al.,:
Cereal  55 ined by the AACC method.        '         Chem. 44:152-160
(1967). Nitrogen; solubility index (NSI) for the TABLE 1 , Examples
Analysis          1        2       3        4       5        6       7
Solids, % recovered in Milk 1                 69.9    71.7    61.7    58.8
57.5    61.1    74.8 Whey2                  22.0    28.4    27.4    30.6
30.2    24;8    25.1 Cake 1                  8.6    .2.7      7.1    10.9
6.1    15.7      7.3. Protein, % recovered in Milk                   95.2
90.6    92.6    84.0    86.5    92.1    93.3. Whey2                   8.1
9.3.   1O.1     17.7    18.7    10.1    14.7 Cake 1                  3.5
1.5.    5.1      5.6      1.5    11.6      4.6 



Fat, % recovered in , .4Milk             . 83.0    71.6-   69.1    66.5
69.6    65.5    92.47 Whey2                   3.1    26.0    13.2    31.0
15.0    17.6         9.4 Cake1                   0.9      0.3     0.9
1.0      1.0  ,-8.9       1.9    i                      ;1,443,160
5 TABLE 1 (Continued) Examples Analysis           1        2       3
4       5        6       7 MillE composition, % Solid'                  6.0
6.8     5.6      4.9      5.9     6.0      8.9 Protein                 3.4
3.6     3.5      2.9      3.7     3.7      3;9 Fat                     1.8
16       1.5      1.3      1.7     1.5      4.1 Viscosity. Cp.
7.1    18.0      8.2      6.5    12.5      8.6      9.2 Lipox., %t deact.
100      100     100       99.7    99.6      ...   100 TI,%deact.
100      100     100      100    .100        ...   100 Available lysine;  3
6.6      6.5      6.7     6.3      6.6      ...     6.4 Urease- activity
0        0        0       0        0        ...     0 Whey Composition, %
Solid                 2.3      2.2     2.6      3.1      3.3     2.9
2.1 Protein               0.4      0.6     0.4      0.7     0.8      0.5
0.5 Fat                   0.1      0.5     0.3      0.6     0.4      0.5
0.3 Freeze-dried milk Composition, % Protein              56.4    53.5
62.5    593        56.7    59.6    44.3 Fat4                 28.1    23.8
26.8    27.0    28.9    25.6    46.0 Ash                   3.2      3.6
3.1      3.1      1.8     3.0      2.2 Crude fiber           0.1      2.5
0.7      0.3      1.8     0.3      1.3 Moisture              7.5      0
2.9      6.1      2.9     3.2      2.4 NFE 5                 4.7    16.6
4.0      4.2      7.9     8.3      3.8 Isolated protein6    87.6    70.2
88.9    88.6    83.1    83.7    85.6 1Products of clarification
centrifugation 2  Products of separation centrifugation 3  %of total
protein 4  Total lipids -includes free plus bound forms 5  Nitrogen free
extract (carbohydrates) 6  Moisture-free, fat-free basis 1  Includes added
fat    *6                        : ':.1,443,160 .
::                   6 EXAMPLES 2 to 7.                oil are added to the
suspension as the suspen- The .oilseed protein beverages iof .amples  don
is fed to the colloid mill. The milled sus-  60 2 to 7 are prepared by the
methods described  pension is then adjusted to a pH of 7.2, homo- -   in
Example 1 -nwith the following exceptions  genised and centrifuged 5   (des
kbed.' with reference tothe'steps a) to f) *hereinefore set out):'
A          EXAMPLE 8. -A soy miLkproduct is prepared as described EXAMPLE
2.                   in Example 6, freeze-dried, and extracted with  65 ..:
In step a),.the soyflour 'startilng material is pentane-hexane as described
in :the AACC slurried in 5000 cc of water at a pH of 3.5.  reference. The
defatted  product is then 10    Ina step d), the alkaline suspension is
heated 'analysed for free fat, bound fat, and protein at a pH oat a   t a
temperature of 206-210WF  and the results obtained are shown in Table 2.
for 5 minutes, then colloid milled and homo- gemised without cooling.
Table'2. Protein      Free    Bound EXAMPLE 3.                  ..isolate
fat % fat. %   Protein1. %    70 



15    In step a), the startng material used is a Example 8    0.4     - 2.3
89.4 *          ~~~commercially  prepared  full-fat  soyflour. ' [Nutrisoy
' 220  (Registered  Trademark), 1Moisture-free, fat-free basis. Archer
Daniels Midland Co.] having approx- inmately the same amnounts. of protein,
fat, and-       EXAMPLE 9. 20  moisture as the flour described in Example 1
A raw full-fat soyflour is prepared in essean and an NSI value of 18.
tiaily the same manner as that described in In step c), centrifuged
lipid-protein curd is Step A of Example 1; and is then extracted washed'
twice with water having- a pH of 3.5. wit hexane to give, after drying, a
defatted   75 In step. e) the suspension is colloid mniled  soyflour
starting material, with a NSI of 25  and homogenised without cooling and is
then  86.9%  and a protein content of 53.9%. The cooled to room temperature
after the homo- low-fat soyflour is then treated in the same genisation
step.                          manner as the full-fat soyflour of example 1
to give a low-fat protein isolate as the final   80 EXAMPLE 4.
product after drying' In step a) the starting material is extruded ;30
full-fat soyflour, prepared by the method of .          EXAMPLE 10.
Mustakes et al., Food Technol. 24, 1290   The process of example 1 is
carried out *(1970), having an NSI value of 16.3. The using, as the
starting  material, blanched amounts of protein, fat,. and moisture are
Spanish peanuts containing, by weight, 20.0% 0 85 .. -   approximately the
same as in the flour des- protein, 46.1% fat, 4.5% moisture, 2.5% ash 35
cribed in Example 1.                       and 3.2% crude fibre. To prepare
the suspen- sion for step a), the fill-fat peanuts are cut EXAMPLE 5.
into small pieces by processing them  twice In step a) the starting
material is a raw  through a centrifuged food chopper machine,   90:
full-fat soyflour, prepared in a manner. similar suspending the chopped
nuts in water at a pH ;               to that. described in Example 1,
without dry of 3.5 and then colloid milling. The product 40  heat treatment
and having an NSI value of obtained is a full-fat protein beverage, similar
about 97. The amounts of protein, fat, and to that obtained in Example 1.
moisture are approximately the same as in the flour described in Example 1.
In step e) the heating is carried out at a 45  temperature of 205OF for 5
minutes.                     EXAMPLE. 11.         e         95 45
The s~~~~~~~~~~~infou satng materal prepared as - EXAMPLE 6.
in step A of example 1, is suspended in 4000 *        In the example, the
colloid milling and  cc of war at a pH of 20 under controlled
homogenisation steps are eliminated, and the conditions which maintai the
sluy at a pH suspension is cooled, adjusted to a pH of 7.0  of 2.0. Control
is effected by slowly adding  100 50  and centrifuged immediately after the
1 minute '      to water          ne- heating period of step e). 'otaily
-adding sulphuric -aci to cOulitmw  the buffering effect of the soyflour,
thereby main-. EXAMPLE 7                    mtining the pH sit 2.0. After
stiring fr 15 The spin-dried lipid-protein curd of step  minutes,
potassiuimhydiwide isadded toraise  105 b), plus the cake obtained from the
recycled  the pH of the suspesion to 3.5. h  mxte 55  whey are resuspended
ijn 3,500cc of tap. wat er  1 cooked it a tempera    of  -21W The
ssesoisajsetoapcf9%fo10mntsand fourthe processed as des- cooked for. 1
minute at 2050F and-then cooled cribed in Example 1 to yield a bland
full-fat to 150WF. 100 grams of hydrogenated soybean  protein beverage.
110 ........ 1 _~    C   L   M   S  '      I7  1   l  I
1,443,160                                     7 WHAT WE CLAIM IS:-
is from 5 to 15 minutes:. - 1. A process for producing a high-protein
10. -A  process according to any one of product from an:aqueous.suspension
of a high-  Claims 2. to 9, wherein the pH in step. a) is protein flour
comprising,                  3.5. 5   i) deactivating lipoxygenase enzyme,
pre-    11. A  process according to any one of 70 sent in the flour, to
an.extent of 95 to  Claims 2 to 10, wherein the temperature in -  100%,
step b) is.from 60 to 750F. 



ii) reducing carbohydrate to a contentof less .  12. A process according
.to any one of than20% by weight of solids present in: 'Claims.2
tol11,wherein the period of time in 10      the high-protein. product,. and
.    step b) is. from 5 to 40 minuts    .       75 .iii) deactivating
trypsin inhibitor and urease   .13. A  process according to any one of *
enzyme, present in the flour, to an extent . Claims 2 to 12, wherein the
period of time in of substantially 100%  under conditions  step b). is from
10 to 15 minutes. such that the lysine content remains in    14. A  process
according to any one of 15    .excess of 90% of that of the original high.
Claims 2 to 13, wherein the pH in step b) is  80 protein flour.      E3.5.
'. 2. A process according to Claim 1,wherein    15. A process according to
any one of a high-protein product is produted by a . Claims 2 to
.14,.:wherein step c) is effected by cess. comprising,
centrifugation. 20  a) heating a suspension of ahigh-prote.   16. A process
according to any one of  85 flour in an amount of water which is  Claims 2
to 14, wherein step c) is effected by from 6:to 12 times the weight.of
flour  filtration. present, ata pH of 3.3 to 4.8 and at a    17. A process
according to any one of temperature of from 1500 to 2120F over  Claims 2 to
16, wherein the amount of water 25.   a. period of time substantially to
corn  in step d): is from 4 to 8 times the weight of  90 plete deactivation
of lipoxygenase enzyme  four present in step a). present in the
high-protein flour;       18. A process according to any one of b)  cooling
the suspension to a temperature  Claims 2 to 17, wherein the pH in step d)
is of from 500 to 1000F, at a pH of 3.5 to  9.0. 30      4.8 and maintning
the suspension at    19. A  process according to any one of. 95 that
temperature for a period of time to  Claims 2 to 18, wherein the
temperature in precipitate lipid-protein present in the  step e) is from
205 to 2121F. flour;       .                           20. A process
according to any one of c)  separating the precipitated lipid-prte;  Claims
2 to 19, wherein the. period of time in 35  d)  suspending the precipitated
lipid-protein  stepe) is 1to2 minutes.                100 in an amount of
water which is from 4 to    21. A  process according to any one -of 12.
times the weight of flour originally  Claims 2 to. 20, wherein the period
of time in present in''step a), at a pH of8.Oto.s;   tpe)islminute. e)
heating the suspension of step d) to a tem-    22. A process according to
any one of. 40      perature of. from  1800-2120F over a  Claims 2.to 21,
wherein the temperature in 105 period of 1 to 5 minutes; and          step
f) is from 60 to 750F. f)  cooling the suspension of step e) to a    23. A
process according to any one of temperature of from 500 to 100F :andw -
Cliims 2 to 22, wherein the pH in step f) is adjusting the pH to 6.0 to
7.5.        7.0. 45    3. A process according to Caaim 2, wherein    24. A
process according to any one of 110 a low-fat or full-fat high protein
flour is em-  Claims. 2. to 23, wherein hydrogenated oil is ployedinstepa).
added either after step- e) or step f), to give 4. A process according to
either Claim 2 or  the product an oil. content of 4% by weight. Claim 3,
wherein the suspension of step f) is    25. A  process according to any one
of 50  clarified                                  Claims 2 to 24,
whereinthe suspension of step  115 S.Aprocess according to any one of Caims
e) is further processedby subjecting said susm 2 to4, wherein: the amount
of water present  pension to colloid milling in a coloid mill, in step a)
is from.S to 10 times the weight of  having a maximum plate clearance of.
about flour present.                             0.001 inch, followed by
hornogenisation under 55    6. A process according to any one of Claims
.apressure of from 3000( to 10,000 p.s.i.g.  120 2 to .5, wherei the-
empaature.in step a) is    26. A -process according to any preced- from 180
to 2ilrF.          '             ing Claim, wherein the high-protein flour
is 7.A Process according to any one of Caijms  initially suspended in
watertapHof2to 2 to 6, wherein the temperature in step a) is  3.5. 60  from
205 to 212WF.-                          27. A process for producing a
high-protein  125 8. A process according to any one of Cairns  isolate
which comprises removing water from -2 to 7, wherein the period of time in
step a)  a high protein product when produced by a is from 1 to 20 minutes.
process as claimed in any preceding Claim. 9. A process according to any
one of Claims    28. A process for producing a defatted high- 65  2 to 8,
wherein the period of time in step a)  protein isolate, comprising
effecting steps a) 130    
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8 to f) of the process as claimed in any one of  than 5%  by weight of
solids present in the Claims 2 to 26, wit a fuil-fat high-protein   product
-                            55 flour and extracting fat from thesuspension
38. A product according to any one of of step.f) with a water immiscible
solvent to   Claims, 35 to 37, wherein the lipoxygenase 5 yield a defatted
suspension which is sbs    enzyme is 99.5to 100%  deactivated. quently
dried.:  -   :,                        39. A  product according to any one
of 29. A process for producing a defatted high-   Claims 35 to 38, wherein
the lysine content is  60 protein isolate, comprising effecting. steps a)
in excess of 95% of that of the original high- to f) of the process as
claimed in'any one of   protein flour. 10 Claims 2 to 26, with' a full-fat
high-prtein    40. A  product according to any one of flour and removing
water from the suspension   Claims 35 to 39, in the form of a beverage.
s of step f) to yield a material from which fat is    41. A product
according to any one of  65 removed with a solvent
C'laims 35 to 39, in the form of an isoWateo 30. A  process according to
any one of       42. A low-fat or full-fat high-protein pro- 15 Claims 1 to
26, wherein the high-protein flour -duct according to any one of Claims 35
to 41. is a full-fat oilsecd flour.                   43. A product
according to any one of 31. A  process according to Claim. 30,  Claims 35
to 39, substantially as herein  70 wherein the full-fat oilseed'flour is
full-fat  described. soy-flour;                                     44. A
process for producing a full-fat oil- 20    32. A  jrocess' according to
Claim  31,  seed-protein beverage comprising wherein the soyflour in step
a) is prepared by   a)  heating a suspension of a full-fat oilseed a.
'cracking and dehulling whole raw soy-        flour in an amount of water
which is from   75 beans,                                       8 to 10
times the weight of flour present, b.  lightly cooking the dehulled cracked
beans   at a pH of 3.5 to 4.5 -and at a tempera- 25      in dry heat at a
teinperatire' of 1500;      ture of from 1500 to 212WF over a period c.
flaking  the  cooked. fehulled  cracked      of time substantially to
complete deacti- beans; and pin milling the flakes so that   vation of'
lipoxygenase enzyme present in  80 95 to 100%  of the milled product will
the full-fat oilseed flour; pass through a 100-mesh screen.         b)
cooling the suspension to a temperature 30    33. A process for the
production of a high-    of from 500 to 75WF at a pH of 3.5 to protein
product substantially as herein des-     4.5 end maintaining the suspension
at cribed with reference to any one of the         that temperature for a
period of time to  85 Examples.
precipitate lipid-protein present in the 34. A 'high-protein product
whenever pro-     flour; 35  duced by a process according to any one of  c)
separating he precipitated lipid-protein; Caims 1 to 33.
d)  suspending the precipitated lipid-protein 35. A high-protein product
derived from a     an amountofwaterwhichisfrom7to  90 high-protein flour
characterised in that         10 times the weight of oilseed flour origin-
((a) the lipoxygenase enzyme present is 95 to   ally present in step a), at
a pH of 9.0; 40      100%  deactivated,    '        -        e)  heating
the suspension of step d) to a tem- (b) the trypsin inhibitor and urease
enzyme     perature of from 2050 to 212WF over a. are substantially 100%
deactivated.        period of 1 to 5 miiutes;               95 (c) the
carbohydrate content is less than 20%   f)  cooling the suspension of step
e) to a by weight of solids present in the product  temperature of from
700 to 750F and 45      and
adjusting the pH to 7.0 and (d) the lysine content is in excess of 90% of
g)  clarifying the suspension of step f). that of the original high-protein
flour. 36. A  product according to Claim  35,              B. A. YCORKE &
CO., wherein the amount of carbohydrate is les             Chartered.Patent
Agents, 50 than 10% by weight of solids present in the                98
The Centre, product
Felshamn 37.: A  product according to Claim  35,             Middlesex TW13
4EQ. wherein the amount of carbohydrate is less           Agents for the
Applicants. Printed for Her Majesty's Stationery Office by.the Courier
Press, Leamington Spa, 1976.. Published by- the Patent Offlce, 25
Sbuthampton Buildings, London, WC2A lAY, from - .   .     which copies may
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