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THE SOLUBILITY OF WHEAT GLUTEN 

by  
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des Industries Alimentaires, Bruxelles (Belgique) 

The  m a i n  diff iculty in t he  s t u d y  of whea t  g lu ten ,  and  genera l ly  in t h a t  of m a n y  p ro te ins  f rom 
cereals,  is the i r  insolubi l i ty .  An  i m p o r t a n t  a d v a n c e  was  m a d e  when  i t  was  shown  b y  OSBORN 1 t h a t  
p a r t  of t h e  g lu ten  is soluble in 7o% e t hano l  (gliadin). The  r ema in ing  f ract ion,  called g lu tenin ,  has  
so far  been  solubil ised in N/2o N a O H ,  b u t  t he  v e r y  tu rb id  solut ion ob ta ined  by  th i s  dras t ic  p rocedure  
does no t  give a molecu la r  d ispers ion  2. A l t h o u g h  a h igh  concen t r a t ion  of s o d i u m  sa l icy la te  (12%) 
is a be t t e r  so lven t  for g lu ten ,  t he  d issolu t ion  is far  f rom being  comple te  and  t he  adso rp t ion  of th is  
r eagen t  a t  t h e  sur face  of t he  p ro te in  is an  obs tac le  to the  phys icochemica l  s t u d y  of t he  dissolved 
proteinsS, 4. 

The  p r e sen t  work  h a s  been u n d e r t a k e n  to u n d e r s t a n d ,  a t  the  molecu la r  level, t he  mechan ica l  
p roper t i e s  of t he  g lu t en  a n d  dough .  W i t h  t he  purpose  of s t u d y i n g  t he  whole g lu ten ,  t he  first a im  
was  to  solubil ise comple t e ly  t he  p ro te in  w i t h o u t  dena tu r a t i on .  The  g lu ten  used in th i s  work  is 
p repa red  f rom a flour of M a n i t o b a  ¥ * .  T he  following resu l t s  were ob ta ined :  

I.  B y  lyophi l i saf ion  of t he  g lu ten ,  i t  is possible  to s tore  i t  w i t h o u t  dena tu r a t i on ,  ox ida t ion  or 
p ro teo lys i s  and  th i s  p rocedure  allows reproducib le  and  q u a n t i t a t i v e  resul ts .  

2. A b o u t  5o% of the  g lu t en  is solubil ised u n d e r  slow mechan ica l  m o t i o n  in wa te r  p lus  an  equal  
v o l u m e  of pyr id ine ,  d ioxan ,  ace tone  or e thanol .  These  assays ,  as all t he  following, are m a d e  wi th  
a b o u t  I g of lyophi l i sed g lu ten  for IOO ml  of solvent .  

3- An  a l m o s t  comple te  solubi l i sa t ion m a y  be reached  in the  s ame  m i x t u r e s  wi th  v igorous  s t i r r ing  
in a W a r i n g  blendor .  F r o m  th i s  solut ion,  t h e  g lu ten  can  be reprec ip i t a ted  w i thou t  a p p a r e n t  a l te ra t ion  
of i ts  or iginal  mechan i c a l  and  solubi l i ty  proper t ies .  

4. The  solubi l i sa t ion  of g lu t en  in wa te r  w i t h  t he  W a r i n g  b lendor  is var iab le  (from 3 to  50%).  
A t  p H I  I, an  a q u e o u s  solut ion can  be obta ined .  T he  p ro te ins  of th i s  solut ion,  kep t  a t  o rd ina ry  
t e m p e r a t u r e ,  u n d e r g o  modi f ica t ion  of the i r  so lubi l i ty  and  mechan ica l  proper t ies ,  b u t  th i s  t r ans -  
f o rma t ion  is negligible a t  o ° C. 

5. The  var iab i l i ty  of t he  solubi l i ty  of g lu t en  in wa te r  is p r o b a b l y  t he  resul t  of t he  ox ida t ion  
of t he  prote in .  Th i s  i n t e rp re t a t i on  arises f rom t he  fact  t h a t  gluten is rapidly and completely dissolved 
in reducing solutions (M/ioo) at pH I I ,  a t  o ° C u n d e r  slow mechan ica l  mot ion .  The  solubi l i ty  in 
w a t e r  a t  p H I  i u n d e r  t he  s ame  condi t ions  var ies  wi th  t he  s ample  (e.g. 3o% of t h e  to t a l  g luten) .  
T h e  r educ ing  s u b s t a n c e s  used  are:  s o d i u m  sulfide, cyanide ,  cystein ,  th ioglycola te  and  ascorbic  acid. 
The  p rec ip i t a t ion  a t  p H  6 of t he  reduced  p ro t e ins  shows  t h a t  t he  mechan ica l  proper t ies  (elasticity) 
of t he  original  p ro te ins  is lost.  

E lec t rophore t i c  s tudies  wi th  these  so lu t ions  are now in progress .  
F r o m  th i s  p r e l imina ry  s tudy ,  i t  is a l r eady  possible  to  conclude  t h a t  t he  solubi l i ty  of g lu ten  is 

typ ica l  of  molecules  w i t h  a low c o n t e n t  in ionisable g roups :  t he  g lu t amic  and  aspar t ic  res idues  are 
amida ted6 ,  6. The  reac t ion  t oward  r educ ing  agen t s  shows  t he  essent ia l  role of t he  - S - S -  g roups  in 
t he  m e c h a n i c a l  p roper t i es  and  it  is l ikely t h a t  th i s  is a ma jo r  factor  in the  d ivers i ty  of w h e a t  and  
exp la ins  t h e  beneficial  ac t ion  of o x i d a n t s  in t he  t r e a t m e n t  of flour% s. 

A deta i led  repor t  on th i s  sub jec t  will be pub l i shed  soon.  
Th i s  work  is suppo r t ed  b y  t h e  Comit6  d ' E t u d e  des F r o m e n t s  indig~nes and  t he  I n s t i t u t  pour  

l ' E n c o u r a g e m e n t  de la Recherche  Scient i f ique dans  l ' I ndus t r i e  et  l 'Agr icu l tu re  ( IRSIA).  

* W e  are  t h a n k f u l  for the  i m p o r t a n t  help f rom professor  M. SOENEN who  suppl ied  us  wi th  well 
defined samples  of flour. 
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