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DES  PRO-   during passage into the zone of the isoelectric  50 DUITS
NESTLE S.A., of Vevey, Switzer.  point and of obviating the disadvantages
of land, a Swiss body corporate, do hereby de-  conventional processes in
the same way. clare the invention, for which we pray that a    The present
invention provides a process for 5  patent may be granted to us, and the
method  the preparation of a soluble fraction of soya by which it is to be
performed, to be parti-  proteins which comprises at least partially ex-
55 cularly described in and by the following  tracting the proteins present
in soya in an statement:-                                 aqueous medium at
a pH value below the iso- This invention relates to a process for pre-
electric point of soya proteins to obtain an 10  paring a soluble fraction
of soya proteins, in  acid extract of soya proteins, and neutralising which
the proteins present in soya are at least  the acid extract in a time of 60
seconds or  60 partially extracted in an aqueous medium at  less by the
addition of alkali in a concentration a pH-value below the isoelectric
point of soya  of higher than 0.1 N. proteins, and an acid extract of soya
proteins  The product obtained has a relatively 15 is obtained.
neutral odour and flavour. It may contain in Various processes for the acid
extraction of  soluble form proteins representing up to 80%   65 proteins
from vegetable seeds, especially soya,  of the total weight of the proteins
present in are already known. Some of these processes  the starting
material used. The starting mater- have been designed to separate the
proteins  ial used may consist for exampleof crushed 20  from the other
constituents which enter into  soya cake or of defatted soya flour. The de-
solution during extraction. If the pH-value at  fatted soya flour may have
different character- 70 which extraction is carried out is selected near
istics according to the heat treatments to which the isoelectric point, the
proteins precipitate  it may have been subjected in order to eliminate and
may readily be recovered, for example by  the antitryptic factors for
example. Among the 25 centrifuging, and  dried. A  powder thus
commercial-grade defatted flours, it is pre- obtained is substantially
insoluble. By contrast,  ferred to use the white quality, in which   case
75 another known process is concerned with pro-  the heat treatment is
carried out with steam ducing pure, soluble proteins. It comprises ex-  at
a temperature of [err] for example. A tracting proteins from  seeds in an
aqueous  flour of this type may be obtained from soya 30  medium at a
pH-value of preferably from 3.5  flakes extracted with hexane in order to
re- to 5, isolating the supernatant phase and leav-  move fats, followed by
crushing. It may con- 80 ing it standing in the cold to enable the pro-
tain from 5 to 10% of water, approximately teins dissolved in it to
crystallise. The yield of 50% of proteins and less than 1% of fats. a
process such as this is low. Yet another known    Acid extraction of the
above starting mater- 35  process uses gel filtration in order to prevent
ial may be carried out at a temperature below proteins solubilised during
the extraction of a  [err] and is preferably carried out at ambient 85 soya
flour in an aqueous medium at a pH-value temperature. The soya particles or
flour may below 4 from being irreversibly precipitated be suspended in
water in a ratio of one part when the solution is neutralised. A prcess by
weight to 5 to 25 parts of water. It is 40  such as this is expensive to
carry out on a  clear that the greater the degree of dissolution,
commercial scale.                          the better will be the
coefficient of extraction. 90 It has now been found that it is possible
However, it must remain within the limits of to neutralise an aqueous
extract of soya pro-  a vable process and a ratio of approximately teins at
a pH-value below the isoelectric point  1:10 is recommendable from every
aspect. Ex- 45 to obtain a soluble fraction of soya proteins  traction is
preferably carried out at a pH-value without having to resort to passage
through  of from  1.5 to 3.5. This pH-value may be  95 gel columns. It has
been found that there is  reached by the addition of phosphoric acid for
another simple and economic means of avoiding  example. The extraction
yield undergoes re- 



the irreversible precipitation of soya proteins  latively little variation
at temperatures between    2
1,515,471                                      2 5 and 400C If, after
extraction, the insoluble  natant phase or acid extract is obtained which
65 fractions are separated from the solution, i.e.  contains 58% of the
total proteins of the non- the extract proper, by centrifuging at approxi-
extracted flour in soluble form. 5 N  sodium mately 2000 to 5000 G for
example, it is  hydroxide is then added dropwise to the ex- 5 found that
the extracted proteins, i.e. the pro-  tract at ambient temperature, the pH
thus teins in solution, may represent approximately  being adjusted from
2.7 to 7 in 10 seconds. 70 50 to 80% by weight of the total proteins of
The neutral product obtained contains 99.7% the starting material. This
percentage falls  of the proteins of the acid extract in soluble
drastically at temperatures upwards of [err]   form, i.e again 58% of the
total proteins of 10 as a result of thermal degradation of the pro-  the
non-extracted flour. teins. Finally, it should be noted that, if extrac-
tion is carried out for longer than 15 minutes,         EXAMPLE 2.
75 very little is obtained in the way of an in-    Extraction is carried
out in the same way crease in the extraction yield  obtained  up to  as
described in Example 1, but at a tempera- 15that point.
ture of [err]. The extract obtained contains Neutralisation of the extract
obtained after   58.8%  of the total proteins in the non- separation of the
insoluble fractions may be  extracted flour in soluble form. The extract is
80 carried out at a temperature below [err] al-  neutralised in the same
way as in Example 1, though it is preferably carried out at ambient  but at
[err]. All the proteins of the extract 20  temperature. There is no
advantage to be  reappear in soluble form in the neutral product gained in
working at a temperature above  obtained. ambient temperature because it
has been found that, beyond [err], there is a progressive reduc-
EXAMPLE 3.                   85 tion of the order of a few per cent in the
Extraction is carried out in the same way 25  yield of soluble proteins
obtained at a neutral  as described in Example 1, but at a tempera- pH. It
is essential to carry out neutralisation ture of [err]. The extract
obtained contains rapidly by means of a concentrated alkali. To 54.5% of
the total proteins in the non- this end, it is  possible to use potassium
extracted flour in soluble form. The extract is  go hydroxide or sodium
hydroxide for example   neutralised in the same way as in Example 1, 30  In
one preferred embodiment of the invention,  but at a temperature of [err].
The neutral the acid extract is neutralised in less than 10  product
obtained contains 96% of the proteins seconds by the addition of alkali in
a concen- of the acid extract in soluble form. tration of higher than 1N.
It is possible to keep at least 98% of the soluble proteins of the acid
EXAMPLE 4.                    95 35  extract in soluble form at a neutral
pH pro-    Soya flour defatted with hexane is extracted viding the extract
is neutralised in less than  for 20 minutes at [err] in a dilute aqueous 2
seconds by the addition of an alkali in a  phosphoric acid solution at pH
2.7. After concentration of approximately 0.5 N or in  centrifuging at 4000
G, an acid extract is less than 20 seconds for a concentration of  obtained
which contains 72% of the total pro- 100 40  around 5 N. Effective and
practical values of  teins in the non-extracted flour in soluble form. the
order of 5 seconds can be recommended   5 N sodium hydroxide is added to
the extract for the duration of the neutralisation process,  all at once in
about 3 seconds in the quantity and of the order of 1 N for the concentra-
required to neutralise it. The neutral product tion of the alkali. Any
increase in the duration   obtained contains 99% of the proteins of the
105 45  of the process and any decrease in the con-  acid extract in
soluble form. centration of the alkali above and below the limits indicated
may be reflected in a serious          EXAMPLE 5. reduction in the
percentage of soluble proteins    Extraction is carried out in the same way
obtainable  at a neutral pH in relation to the   as described in Example 1.
The extract 50  soluble proteins of the acid extract. This per-  obtained
contains 60%  of the total proteins 110 centage may fall  appreciably for a
neutralsa-  in, the non-extracted flour in soluble form. 5 N tion time
twice as long or for a ten times  potassium hydroxide is added to the
extract all greater  dilution.  The  two  effects  are  at once in about 3
seconds in the quantity re- 



cumulative.                                quired to neutralise it. The
neutral product 55    The invention is illustrated by the following
obtained contains all the proteins of the acid  115 Examples:
extract in soluble form. EXAMPLE 1  EXAMPLES 6 to 16. 100 g of defatted
soya flour of white com-    White commercial-grade defatted soya flour
mercial quality (such as  marketed by the   is extracted over a period of
20 minutes at 60  American Company "Central Soya" under the   ambient
temperature in a dilute aqueous phos- 120 name "Soya Fluff")  are extracted
for 20 phonic acid solution at pH 2.7. After centri- minutes at ambient
temperature in 900 ml of  fuging for 15 minutes at 4000 G, a super- a
dilute aqueous phosphoric acid solution at  natant phase or acid extract is
obtained which pH 2.7. After centrifuging at 4000 G, a super-  contains 60%
of the total proteins in the    3
1,515,471                                       3 non-extracted flour in
soluble form. Sodium   pH 7 with sodium hydroxide of a given con- hydroxide
in different concentrations is added  centration which is added uniformly
over a to aliquor portions of the extract which are  given period of time.
The results of eleven of neutralised from pH 2.7 to pH 7 in different  the
most significant of these tests are set out 5  times. Each aliquot portion
is neutralised to  in the following Table:               10 Soluble
proteins Concentration                     in the aliquot Example   of the
NaOH    Neutralisation   portion neutralised No. -    solution (N)   time
(seconds)         (%) 6          0.5                1               100 7
0.5              10                93 8          0.5              20
80 9          1                  1               100 10          1
10                 99 11         1                      20
95 12          1                30                78 13          5
10                100 14          5                20                98 15
5                30                 95 16          5                60
70 WHAT WE CLAIM IS:-                       1 to 4, wherein the acid
extract is neutralised 1. A  process for the preparation of a  in less than
2 seconds by the addition of alkali soluble fraction of soya proteins which
com-  in a concentration of higher than 0.5 N. 15  prises at least
partially extracting the proteins    7. A process as claimed in any of
Claims 1 present in soya in an aqueous medium at a  to 4, wherein the acid
extract is neutralised in 40 pH value below the isoelectric point of soya
less than 20 seconds by the addition of alkali proteins to obtain an acid
extract of soya pro-  in a concentration of higher than 5 N. teins, and
neutralising the acid extract in a    8. A process as claimed in any of
Claims 1 20  time of 60 seconds or less by the addition of  to 7, wherein
the proteins are extracted from alkali in a concentration of higher than
0.1 N.  a defatted soya flour.              45 2. A process as claimed in
Claim 1, wherein    9. A  process for the preparation of a the extract is
neutralised at a temperature  soluble fraction of soya proteins
substantially below [err].                                 as described
with particular reference to any 25    3. A process as claimed in Claim 1
or 2,  of the Examples. wherein the extract is neutralised with sodium  10.
A  soluble fraction of soya proteins 50 hydroxide or potassium hydroxide.
when prepared by a process as claimed in any 4. A process as claimed in any
of Claims 1  of Claims 1 to 9. to 3, wherein the proteins are extracted in
a 30  dilute aqueous phosphoric acid solution.            ELKINGTON & FIFE,
5. A process as claimed in any of Claims         Chartered Patent Agents, 1
to 4, wherein the acid extract is neutralised in   High Holborn House, less
than 10 seconds by the addition of alkali        52/54 High Holborn, in a
concentration of higher than 1N.                 London WC1V 6SH. 



35    6. A process as claimed in any of Claims          Agents for the
Applicants. Printed for Her Majesty's Stationery Office by the Courier
Press, Leamington Spa, 1978. Published by the Patent Office, 25 Southampton
Buildings. London, WC2A 1AY, from which copies may be obtained.    3
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soluble form. Sodium   pH 7 with sodium hydroxide of a given con- hydroxide
in different concentrations is added  centration which is added uniformly
over a to aliquot portions of the extract which are  given period of time.
The results of eleven of neutralised from pH 2.7 to pH 7 in different  the
most significant of these tests are set out 5  times. Each aliquot portion
is neutralised to  in the following Table:                  10 Soluble
proteins Concentration                      in the aliquot Example   of the
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60                 70 WHAT WE CLAIM IS:-                        1 to 4,
wherein the acid extract is neutralised 1. A  process for the preparation
of a  in less than 2 seconds by the addition of alkali soluble fraction of
soya proteins which com-  in a concentration of higher than 0.5 N. 15
prises at least partially extracting the proteins    7. A process as
claimed in any of Claims 1 present in soya in an aqueous medium at a  to 4,
wherein the acid extract is neutralised in 40 pH value below the
isoelectric point of soya  less than 20 seconds by the addition of alkali
proteins to obtain an acid extract of soya pro-  in a concentration of
higher than 5 N. teins, and neutralising the acid extract in a    8. A
process as claimed in any of Claims 1 20  time of 60 seconds or less by the
addition of  to 7, wherein the proteins are extracted from alkali in a
concentration of higher than 0.1 N.  a defatted soya flour.
45 2. A process as claimed in Claim 1, wherein    9. A  process for the
preparation of a the extract is neutralised at a temperature  soluble
fraction of soya proteins substantially below [err].
as described with particular reference to any 25    3. A process as claimed
in Claim 1 or 2,  of the Examples. wherein the extract is neutralised with
sodium  10. A  soluble fraction of soya proteins 50 hydroxide or potassium
hydroxide.           when prepared by a process as claimed in any 4. A
process as claimed in any of Claims 1  of Claims 1 to 9. to 3, wherein the
proteins are extracted in a 30  dilute aqueous phosphoric acid solution.
ELKINGTON & FIFE, 5. A process as claimed in any of Claims
Chartered Patent Agents, I to 4, wherein the acid extract is neutralised in
High Holborn House, less than 10 seconds by the addition of alkali
52/54 High Holborn, in a concentration of higher than 1N.
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