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Description 

[0001  ]  The  present  invention  relates  to  an  isof  lavone-enriched  vegetable  protein  isolate  and  to  a  process  for  produc- 
ing  the  same. 

5  [0002]  Isoflavones  occur  in  a  variety  of  leguminous  plants,  including  vegetable  protein  materials  such  as  soybeans. 
Examples  of  these  compounds,  so  far  as  they  relate  to  the  present  invention,  include  daidzin,  60AC-daidzin,  daidzein, 
genistin,  60AC-genistin,  genistein,  glycitin,  biochanin-A,  formononetin  and  coumestrol.  Typically  these  compounds  are 
associated  with  the  inherent,  bitter  flavour  of  soybeans  and  in  the  production  of  commercial  products,  such  as  isolates 
and  concentrates,  the  focus  has  been  to  remove  these  materials.  For  example,  in  a  conventional  process  for  the  pro- 

10  duction  of  a  soy  protein  isolate,  in  which  soy  flakes  are  extracted  with  an  aqueous  alkaline  medium,  much  of  the  isofla- 
vones  are  solubilized  in  the  extract  and  remain  solubilized  in  the  whey  which  is  usually  discarded  following  acid 
precipitation  of  the  protein  to  form  an  isolate.  Residual  isoflavones  left  in  the  acid-precipitated  protein  isolate  are  usually 
removed  by  exhaustive  washing  of  the  isolate. 
[0003]  It  has  recently  been  recognized  that  the  isoflavones  contained  in  vegetable  proteins  such  as  soybeans  may 

15  inhibit  the  growth  of  human  cancer  cells,  such  as  breast  cancer  cells  and  prostate  cancer  cells,  as  described  in  the  fol- 
lowing  articles:  "Genistein  Inhibition  of  the  Growth  of  Human  Breast  Cancer  Cells:  Independence  from  Estrogen  Recep- 
tors  and  the  Multi-Drug  Resistance  Gene"  by  Peterson  and  Barnes,  Biochemical  and  Biophysical  Research 
Communications.  Vol.  179,  No.  1,  p.  661  -  667,  August  30,  1991;  "Genistein  and  Biochanin  A  Inhibit  the  Growth  of 
Human  Prostrate  Cancer  Cells  but  not  Epidermal  Growth  Factor  Receptor  Tyrosine  Autophosphorylation"  by  Peterson 

20  and  Barnes,  The  Prostate  22  :  335  -  345  (1993)  and  "Soybeans  Inhibit  Mammory  Tumors  in  Models  of  Breast  Cancer" 
by  Barnes  et  al.  Mutagens  and  Carcinogens  in  the  Diet  p.  239  -  253  (1990). 
[0004]  A  protein  material,  suitable  for  administration  in  a  diet,  and  which  is  rich  in  these  compounds,  which  previous 
processes  for  the  production  of  commercial  protein  materials  have  made  great  efforts  to  remove,  would,  therefore,  be 
of  considerable  value  for  the  prophylaxis  and  therapy  of  various  cancers. 

25  [0005]  The  present  invention  thus  provides  a  process  for  preparing  an  isoflavone-enriched  vegetable  protein  isolate, 
which  process  comprises: 

(a)  extracting  a  vegetable  protein  material  containing  isoflavones  with  an  aqueous  extractant  having  a  pH  above  the 
isoelectric  point  of  the  material  to  produce  an  aqueous  extract  of  protein  and  isoflavones 

30 
(b)  adjusting  the  pH  of  the  aqueous  extract  to  about  the  isoelectric  point  of  the  protein  material  to  precipitate  the 
protein  material;  and 

(c)  separating  said  precipitated  protein  material  and  washing  said  precipitated  material  with  water  in  an  amount  by 
35  weight  which  is  less  than  four  times  the  weight  of  the  precipitated  material,  and  preferably  less  than  two  times  the 

weight  of  the  precipitated  material,  to  provide  an  isoflavone  enriched  protein  isolate. 

[0006]  In  the  last  of  these  steps,  since  further  washing  of  the  precipitate  is  minimized,  removal  of  residual  isoflavones 
is  prevented  and  the  process  provides  an  isoflavone  enriched  isolate.  Additionally,  since  the  isoflavones  are  readily  sol- 

40  ubilized  in  the  aqueous  extractant  used  to  solubilize  the  protein,  specific  weight  ratios  of  protein  material  to  water  are 
preferably  employed  to  maximize  solubilization  of  the  isoflavones  during  extraction. 
[0007]  The  resulting  product  may  then  be  incorporated  in  a  foodstuff  or  in  a  precursor  to  a  foodstuff  without  any  or 
without  substantial  further  removal  of  isoflavones. 
[0008]  For  purposes  of  the  present  invention,  the  isoflavones  of  greatest  interest  have  the  following  general  formula 

45  (I): 
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[wherein  R1  ,  R2,  R3  and  R4  are  the  same  or  different  and  each  represents  a  hydrogen  atom,  a  hydroxy  group  or  a  meth- 
oxy  group]  and  glucosides  of  these  compounds.  Specifically,  these  compounds  and  glucosides  thereof  which  have 
been  isolated  from  vegetable  protein  materials  include  daidzin,  60AC-daidzin,  daidzein,  genistin,  60AC-genistin,  gen- 
istein,  glycitin,  biochanin  A,  formononetin  and  coumestrol.  Preferred  isoflavones  in  the  present  invention  for  purposes 

5  of  isolate  enrichment  include  daidzin,  60AC-daidzin,  daidzein,  genistin,  60AC-genistin,  and  genistein. 
[0009]  Although  the  present  invention  will  be  described  with  respect  to  soybean  products,  and  the  process  is  partic- 
ularly  suited  for  the  production  of  an  isof  lavone-enriched  isolate  from  soybean  materials,  nevertheless  the  present  proc- 
ess  is  generally  applicable  to  the  production  of  protein  isolates  from  a  variety  of  vegetable  protein  sources  which  contain 
isoflavones  and  the  following  description,  so  far  as  it  relates  to  soybeans  and  products  thereof,  also  applies  mutatis 

10  mutandis  to  other  vegetable  protein  materials,  and  especially  to  protein  materials  derived  from  other  oilseeds. 
[0010]  The  starting  material  for  the  present  invention  is  preferably  soybean  flakes,  from  which  the  oil  has  been 
removed  by  solvent  extraction.  In  the  first  step  of  the  process  of  the  present  invention,  the  flakes  are  extracted  with  an 
aqueous  extractant  having  a  pH  above  about  the  isoelectric  point  of  the  protein  material,  preferably  a  pH  of  from  6.0  to 
10.0  and  a  most  preferred  pH  of  from  6.7  to  9.7.  Typical  alkaline  reagents  may  be  employed,  if  desired,  to  elevate  the 

15  pH  of  the  aqueous  extractant,  and  there  is  no  particular  restriction  on  the  nature  of  these,  although  food  grade  reagents 
are  preferred,  including  sodium  hydroxide,  potassium  hydroxide  and  calcium  hydroxide.  The  desired  isoflavone  com- 
pounds  are  typically  solubilized  in  the  aqueous  extractant  and,  in  order  to  maximize  recovery  of  these  compounds  in 
the  aqueous  extract,  the  weight  ratio  of  flakes  to  aqueous  extract  is  preferably  controlled  to  specific  levels  in  order  to 
solubilize  as  much  of  the  inherent  isoflavones  in  the  protein  materials  as  is  possible. 

20  [001  1  ]  Extraction  of  the  proteins  and  isoflavones  can  be  carried  out  in  variety  of  ways  including  countercurrent  extrac- 
tion  of  the  flakes,  preferably  at  a  weight  ratio  of  aqueous  extract  to  flakes  of  from  5  :  1  to  1  2  :  1  in  which  the  initial  extract 
is  used  to  reextract  the  flakes  and  provide  an  aqueous  extract  of  protein  and  isoflavones.  Alternatively,  a  two  step 
extraction  process  can  be  used  in  which  the  weight  ratio  of  extractant  to  flakes  in  the  initial  step  preferably  comprises 
about  8  :  1  and  then  a  second  extraction  of  the  flakes  with  fresh  extractant,  takes  place  preferably  at  a  weight  ratio  of 

25  extractant  to  flakes  of  from  about  3  :  1  to  about  6  :  1  so  that  the  combined  weight  ratio  of  extractant  to  flakes  in  both 
steps  preferably  does  not  exceed  a  total  weight  ratio  of  extractant  to  flakes  of  from  about  11  :  1  to  14  :  1  . 
[0012]  Although,  not  critical,  extraction  may  be  carried  out  at  temperatures  up  to  about  49°C  (120°F),  for  a  period  of 
time  between  about  5  and  60  minutes,  preferably  about  15  minutes.  The  pH  of  the  aqueous  protein  extract  containing 
isoflavones  described  above,  is  then  adjusted  to  about  the  isoelectric  point  of  the  protein,  preferably  by  the  addition  of 

30  an  edible  acid,  such  as  acetic,  sulfuric,  phosphoric  or  hydrochloric  acid,  or  any  other  suitable  acidic  reagent.  The  isoe- 
lectric  point  for  soy  protein  is  generally  between  about  4.0  and  5.0  and  more  preferably  from  about  4.4  to  4.6,  and  it  is 
to  a  pH  within  one  of  these  ranges  that  the  extract  is  preferably  adjusted.  Adjustment  of  the  pH  to  the  isoelectric  point 
precipitates  the  protein  in  the  form  of  a  curd.  Typically,  in  the  production  of  a  conventional  protein  isolate,  the  acid-pre- 
cipitated  protein  is  separated  from  the  remaining  aqueous  extract,  described  as  the  whey,  and  is  then  washed  or  treated 

35  to  remove  residual  flavours.  The  washed  isolate  is  then  preferably  dewatered  to  form  a  dried  isolate  having  a  protein 
content,  on  a  dry  basis,  which  will  normally  and  preferably  exceed  90%.  Extensive  washing  has  often  been  used  to 
remove  undesirable  flavours,  which  have  been  attributed  to  various  "phenolic"  compounds  in  soybeans  such  as  the  iso- 
flavones. 
[0013]  In  the  present  invention,  washing  of  the  precipitated  protein  material  is  minimized  in  order  to  reduce  substan- 

40  tially  removal  of  the  isoflavones  from  the  protein  precipitate  and  thereby  to  provide  an  isof  lavone-enriched  isolate.  For 
example,  by  minimizing  washing  of  the  precipitated  protein  material  the  recovery  of  isoflavones  in  the  dried  protein  iso- 
late  can  be  more  than  doubled.  Washing  of  the  acid-precipitated  protein  with  water  is  therefore  limited,  preferably  to  a 
single  washing  with  water  during  which  the  weight  ratio  of  water  to  starting  protein  material  is  preferably  between  about 
2  :  1  and  4:1.  This  reduced  washing  of  the  acid  precipitated  curd  provides  an  isolate  enriched  with  the  desired  isof  la- 

45  vones. 
[0014]  The  acid-precipitated  protein  is  then  preferably  dewatered  by  a  combination  of  centrifugation  or  concentration 
and  may  be  dried  in  a  conventional  manner.  The  present  invention  is  not  intended  to  be  limited  by  any  particular  means 
of  dewatering,  although  it  is  preferred  to  use  conventional  drying  techniques,  such  as  spray  drying  to  form  a  dried  iso- 
late.  Protein  isolate  produced  in  the  above  manner  provide  isolates  which  have  increased  amounts  of  isoflavones,  corn- 

so  pared  to  a  conventional  isolate  as  is  illustrated  in  the  following  specific  but  non-limiting  examples. 

EXAMPLE  1 

[0015]  In  order  to  illustrate  the  increased  levels  of  isoflavones  in  protein  isolates  produced  pursuant  to  the  present 
55  invention,  a  conventional  protein  isolate  and  procedure  for  producing  the  same  was  first  completed  to  show  recovery  of 

the  desired  isoflavones  in  a  conventional  process.  45  kg  (100  lbs.)  of  defatted  soybean  flakes  were  placed  in  an  extrac- 
tion  tank  and  extracted  with  454  kg  (1  ,000  lbs.)  of  water  heated  to  32°C  (90°F)  to  which  sufficient  calcium  hydroxide  was 
added  to  adjust  the  pH  to  9.7.  This  provided  a  weight  ratio  of  water  to  flakes  of  10  :  1  .  The  flakes  were  separated  from 

3 
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the  extract  and  reextracted  with  272  kg  (600  lbs.)  of  aqueous  extract  having  a  pH  of  9.7  and  a  temperature  of  32°C 
(90°F).  This  second  extraction  step  provided  a  weight  ratio  of  water  to  flakes  of  6  :  1  .  The  flakes  were  removed  by  cen- 
trifugation,  and  the  first  and  second  extracts  were  combined  and  adjusted  to  a  pH  of  4.5  with  hydrochloric  acid.  The 
acid-precipitated  curd  was  separated  from  the  whey  by  centrifugation  and  then  washed  with  water  in  a  weight  amount 

5  of  seven  times  that  of  the  starting  material  to  provide  a  protein  isolate.  Analysis  of  the  curd,  whey,  spent  flakes  and  start- 
ing  material  was  completed  for  genistin  (which  includes  genistin,  genistein,  and  60AC-genistin)  and  daidzin  (which 
includes  daidzin,  daidzein,  and  60AC-daidzin).  Analysis  of  these  isoflavones  was  accomplished  by  the  procedure 
described  below: 

10  PROCEDURE  FOR  MEASUREMENT  OF  TOTAL  GENISTIN  AND  DAIDZIN 

[0016] 

1  .  0.25  g  of  soy  product  is  weighed  out  and  added  to  20  ml  of  extraction  solution  consisting  of  80  parts  methyl  alco- 
15  hol,  10  parts  water  and  1  0  parts  3N  HCI. 

2.  An  additional  20  ml.  of  4N  HCI  is  added  and  the  mix  is  stirred  for  10  minutes. 
3.  The  solution  is  refluxed  with  a  condenser  for  one  hour. 
4.  The  solution  is  cooled,  and  filtered  through  Whatman  #4  filter  paper. 
5.  A  10  ml  aliquot  is  removed  to  which  is  added  10  ml.  of  milli  pore  water  and  0.4  ml.  of  acetic  acid,  and  mixed. 

20  6.  Each  solution  is  injected  into  an  HPLC  column  and  measured  for  the  above  isoflavone  levels  by  UV  absorption. 

[001  7]  Analysis  of  the  precipitated  curd,  soy  whey,  spent  flakes  and  starting  material  for  the  above  isoflavones  is  set 
forth  in  Table  1  .  The  results  are  also  shown  as  a  percentage  recovery  of  the  noted  isoflavones  from  the  level  contained 
in  the  starting  material. 

TABLE  1 

Material  Level  (mg/gm  dry  basis)  %  Recovery 
Genistin  Daidzin  Genistin  Daidzin 

Curd  0.90  0.54  23%  15% 

Whey  3.24  3.30  75%  83% 

Spent  Flakes  0.21  0.19  2%  2% 

Starting  Material  1  .72  1  .58 

[0018]  The  above  example  clearly  illustrates  that  the  desired  isoflavones  in  a  conventional  process  are  mostly  con- 
centrated  in  the  whey,  which  results  in  low  levels  of  isoflavones  in  most  commercial  protein  isolates. 

40 
EXAMPLE  2 

[001  9]  45  kg  (1  00  lbs.)  of  defatted  soybean  f  lakos  were  placed  in  an  extraction  tank  and  extracted  in  a  continuous  two 
stage  countercurrent  procedure  with  363  kg  (800  lbs.)  of  water  heated  to  32°C  (90°F),  to  which  sufficient  calcium 

45  hydroxide  was  added  to  adjust  the  pH  to  9.7.  This  provided  a  weight  ratio  of  water  to  flakes  of  8  :  1  .  The  flakes  were 
removed  by  centrifugation  and  the  aqueous  extract  was  adjusted  to  a  pH  of  4.5  in  order  to  precipitate  the  protein,  which 
was  then  separated  from  the  whey  by  centrifugation. 
[0020]  The  curd  was  washed  with  ambient  temperature  water  equal  to  a  weight  ratio  of  two  times  the  weight  of  the 
flakes.  Analysis  was  completed  as  described  in  Example  1  and  the  level  of  recovery  of  isoflavones  is  set  forth  in  Table  2 

50 

TABLE  2 

Material  Level  (mg/gm  dry  basis)  %  Recovery 
Genistin  Daidzin  Genistin  Daidzin 

Curd  2.03  1.37  52%  38% 

Whey  1.94  2.35  45%  59% 

4 
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TABLE  2  (continued) 
Material  Level  (mg/gm  dry  basis)  %  Recovery 

Genistin  Daidzin  Genistin  Daidzin 

Spent  Flakes  0.31  0.28  3%  3% 

Starting  Material  1  .72  1  .58 

[0021  ]  The  recovery  results  show  a  substantial  increase  in  isoflavone  recovery  in  the  curd  as  compared  to  Example 
1  to  thereby  provide  an  isoflavone  enriched  soy  protein  isolate. 

EXAMPLE  3 

[0022]  The  acid  precipitated  curd  was  prepared  as  described  in  Example  2  except  that,  following  acid  precipitation, 
the  curd  was  washed  with  ambient  temperature  water  equal  to  a  weight  ratio  of  four  times  the  weight  of  the  flakes.  The 
recovery  of  isoflavones  from  this  procedure  are  listed  in  Table  3. 

TABLE  3 

Material  Level  (mg/gm  dry  basis)  %  Recovery 
Genistin  Daidzin  Genistin  Daidzin 

Curd  1.80  1.12  46%  31% 

Whey  2.20  2.63  51%  66% 

Spent  Flakes  0.31  0.28  3%  3% 

Starting  Material  1  .72  1  .58 

[0023]  While  recovery  data  shows  a  substantial  increase  in  isoflavone  recovery  in  the  curd  as  compared  to  Example 
1  ,  the  recovery  is  less  than  is  described  in  Example  2. 

Claims 

1  .  A  process  for  producing  an  isoflavone  enriched  vegetable  protein  isolate  comprising; 

(a)  extracting  a  vegetable  protein  material  containing  isoflavones  with  an  aqueous  extractant  having  a  pH 
above  the  isoelectric  point  of  the  material  to  produce  an  aqueous  extract  of  protein  and  isoflavones 

(b)  adjusting  the  pH  of  the  aqueous  extract  to  about  the  isoelectric  point  of  the  protein  material  in  order  to  pre- 
cipitate  the  protein  material;  and 

(c)  separating  said  precipitated  protein  material  and  washing  said  precipitated  material  with  water  in  an  amount 
by  weight  which  is  less  than  4  times  the  weight  of  the  protein  material  to  provide  an  isoflavone  enriched  protein 
isolate. 

2.  A  process  according  to  Claim  1  wherein  extraction  is  carried  out  at  a  pH  of  from  6.0  to  10.0. 

3.  A  process  according  to  Claim  2  wherein  extraction  is  carried  out  at  a  pH  of  from  6.7  to  9.7. 

4.  A  process  according  to  any  one  of  Claims  1  to  3,  wherein  the  pH  of  the  extract  is  adjusted  to  a  value  of  from  4.4  to 
4.6. 

5.  A  process  according  to  any  one  of  Claims  1  to  4,  wherein  the  vegetable  protein  material  is  extracted  with  said 
extractant  at  a  weight  ratio  of  extract  to  material  of  from  5  :  1  to  12  :  1  . 

6.  A  process  according  to  any  one  of  Claims  1  to  5,  wherein  extraction  of  the  vegetable  protein  material  comprises  a 
double  extraction,  so  that  the  combined  weight  ratio  of  extractant  to  material  from  both  extractions  does  not  exceed 
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a  total  weight  ratio  of  from  11  :  1  to  1  4  :  1  . 

7.  A  process  according  to  any  preceding  Claim,  wherein  the  precipitated  protein  material  is  washed  with  water  in  an 
amount  by  weight  which  is  less  than  two  times  the  weight  of  the  protein  material. 

5 
8.  A  process  according  to  any  one  of  the  preceding  Claims,  including  the  step  of  dewatering  the  isoflavone  enriched 

isolate. 

Patentanspruche 
10 

1.  Verfahren  zum  Herstellen  eines  mit  Isoflavon  angereicherten  Pflanzenproteinisolats,  umfassend: 

(a)  Extrahieren  eines  Pflanzenproteinmaterials,  enthaltend  Isoflavone,  mit  einem  waBrigen  Extraktionsmittel 
mit  einem  pH  Wert  uber  dem  isoelektrischen  Punkt  des  Materials  unter  Herstellen  eines  waBrigen  Extrakts  von 

15  Protein  und  Isoflavonen; 
(b)  Einstellen  des  pH  Werts  des  waBrigen  Extrakts  auf  etwa  den  isoelektrischen  Punkt  des  Proteinmaterials, 
urn  das  Proteinmaterial  zu  fallen;  und 
(c)  Abtrennen  des  gefallten  Proteinmaterials  und  Waschen  des  gefallten  Materials  mit  Wasser  in  einer  Menge, 
bezogen  auf  das  Gewicht,  welche  geringer  als  das  Vierfache  des  Gewichts  des  Proteinmaterials  ist,  unter  zur 

20  Verfiigung  stellen  eines  mit  Isoflavon  angereicherten  Proteinisolats. 

2.  Verfahren  nach  Anspruch  1  ,  wobei  Extraktion  bei  einem  pH  von  6,0  bis  10,0  durchgefiihrt  wird. 

3.  Verfahren  nach  Anspruch  2,  wobei  Extraktion  bei  einem  pH  von  6,7  bis  9,7  durchgefiihrt  wird. 
25 

4.  Verfahren  nach  einem  der  Anspriiche  1  bis  3,  wobei  der  pH  des  Extraktes  auf  einen  Wert  von  4,4  bis  4,6  eingestellt 
wird. 

5.  Verfahren  nach  einem  der  Anspriiche  1  bis  4,  wobei  das  Pflanzenproteinmaterial  mit  dem  Extraktionsmittel  bei 
30  einem  Gewichtsverhaltnis  von  Extrakt  zu  Material  von  5:1  bis  12:1  extrahiert  wird. 

6.  Verfahren  nach  einem  der  Anspriiche  1  bis  5,  wobei  Extraktion  des  Pflanzenproteinmaterials  eine  Doppelextraktion 
umfaBt,  so  daB  das  kombinierte  Gewichtsverhaltnis  von  Extraktionsmittel  zu  Material  von  beiden  Extraktionen  nicht 
ein  Gesamtgewichtsverhaltnis  von  11:1  bis  14:1  iiberschreitet. 

35 
7.  Verfahren  nach  einem  vorhergehenden  Anspruch,  wobei  das  gefallte  Proteinmaterial  mit  Wasser  in  einer 

Gewichtsmenge  gewaschen  wird,  welche  geringer  als  zweimal  das  Gewicht  des  Proteinmaterials  ist. 

8.  Verfahren  nach  einem  der  vorhergehenden  Anspriiche,  einschlieBend  die  Stufe  des  Entwasserns  des  mit  Isoflavon 
40  angereicherten  Isolats. 

Revendications 

1  .  Procede  pour  produire  un  isolat  de  proteine  vegetale  enrichi  en  isoflavone,  comprenant: 
45 

(a)  I'extraction  d'une  matiere  proteique  vegetale  contenant  des  isoflavones  avec  un  agent  d'extraction  aqueux 
ayant  un  pH  superieur  au  point  isoelectrique  de  la  matiere,  pour  produire  un  extrait  aqueux  de  proteine  et  d'iso- 
flavones; 
(b)  le  reglage  du  pH  de  I'extrait  aqueux  a  environ  le  point  isoelectrique  de  la  matiere  proteique  af  in  de  precipiter 

so  la  matiere  proteique;  et 
(c)  la  separation  de  ladite  matiere  proteique  precipitee  et  le  lavage  de  ladite  matiere  precipitee  avec  de  I'eau 
en  une  quantite  en  poids  qui  est  inferieure  a  4  fois  le  poids  de  la  matiere  proteique,  pour  fournir  un  isolat  de 
proteine  enrichi  en  isoflavone. 

55  2.  Procede  selon  la  revendication  1  ,  dans  lequel  I'extraction  est  effectuee  a  un  pH  de  6,0  a  10,0. 

3.  Procede  selon  la  revendication  2,  dans  lequel  I'extraction  est  effectuee  a  un  pH  de  6,7  a  9,7. 

6 
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4.  Procede  selon  I'une  quelconque  des  revendications  1  a  3,  dans  lequel  le  pH  de  I'extrait  est  regie  a  une  valeur  de 
4,4  a  4,6. 

5.  Procede  selon  I'une  quelconque  des  revendications  1  a  4,  dans  lequel  la  matiere  proteique  vegetale  est  extraite 
5  avec  ledit  agent  d'extraction  a  un  rapport  ponderal  de  I'extrait  a  la  matiere  de  5:1  a  12:1  . 

6.  Procede  selon  I'une  quelconque  des  revendications  1  a  5,  dans  lequel  I'extraction  de  la  matiere  proteique  vegetale 
comprend  une  double  extraction,  de  telle  sorte  que  le  rapport  ponderal  combine  de  I'agent  d'extraction  a  la  matiere 
des  deux  extractions  ne  depasse  pas  un  rapport  ponderal  total  de  1  1  :1  a  14:1  . 

10 
7.  Procede  sel  on  I'une  quelconque  des  revendications  precedentes,  dans  lequel  la  matiere  proteique  precipitee  est 

lavee  avec  de  I'eau  en  une  quantite  en  poids  qui  est  inferieure  a  deux  fois  le  poids  de  la  matiere  proteique. 

8.  Procede  selon  I'une  quel  conque  des  revendications  precedentes,  incluant  I'etape  consistant  a  deshydrater  I'isolat 
15  enrichi  en  isoflavone. 
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