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Description 

[0001]  The  invention  generally  relates  to  a  high  ratio  baking  composition.  More  specifically,  the  invention  is  directed 
to  high  ratio  bakery  mixes  including  a  heat  treated  soft  flour,  a  non-flour  fiber  and  a  water  soluble  heat  denaturable  pro- 

5  tein  useful  for  preparation  of  baked  goods  including  cakes,  muffins,  and  pancakes  among  other  products. 

BACKGROUND  OF  THE  INVENTION 

[0002]  Treating  flour  with  gaseous  chlorine  is  well  known  in  the  baking  industry.  Flour  treatment  by  chlorine  has  been 
10  found  to  be  necessary  for  the  production  of  baked  products  with  the  appropriate  volume,  tenderness  and  handling  prop- 

erties  such  as,  for  example,  high  quality  cakes  when  using  a  high-ratio  cake  formulation.  A  high  ratio  cake  formulation 
is  one  in  which  the  weight  ratio  of  sugar  to  flour  in  the  cake  is  between  1:1  and  1  :1  .4.  The  difference  in  concentration  of 
flour  in  the  high  ratio  cakes  as  compared  to  sugar,  places  a  greater  strain  on  the  flour  during  the  creation  of  a  cake  struc- 
ture. 

15  [0003]  If  a  high  ratio  cake  is  made  from  untreated  flour,  it  appears  to  function  quite  normally  in  the  earlier  stages  of 
batter  development.  Bell  et  al.,  J.  Food  Technol.,  10,  147-156(1975).  The  bubbles  in  the  aerated  batter  expand,  and  the 
internal  batter  temperature  rises  at  a  similar  rate  to  batter  made  from  chlorine-treated  flour.  Grider  et  al.,  Food  Micro- 
structure,  2,  153-160  (1983).  Later  in  the  baking  process,  differences  in  the  performance  of  batters  made  from 
untreated  and  chlorine-treated  flours  begin  to  appear.  Batters  formulated  from  untreated  flour  rise  to  a  greater  height 

20  than  batters  formulated  from  chlorine-treated  flour.  However,  late  in  the  bake  the  baked  product  formulated  with  the 
untreated  batters  falls  more  rapidly,  and  continues  to  fall  as  the  baked  good  cools.  Russo  et  al.,  J.  Food  Technol.,  5,  363- 
374  (1970);  Frazier  et  al.,  Chemy  Ind.,  1008-1010  (1974);  Cauvain,  J.  Sci.  Food  Agric,  26,  1861-1868  (1975). 
[0004]  Examination  of  the  cake  crumb  structures  has  revealed  considerable  differences  in  the  sizes  and  appearances 
of  the  walls  of  the  air  cells  in  the  crumb.  Batters  containing  chlorine  treated  flours  generally  result  in  cakes  having  dis- 

25  crete,  well-formed  air  cells  with  smooth  cell  walls,  formed  by  starch  granules  embedded  in  a  continuous  protein  matrix. 
Grider  et  al.,  Food  Microstructure,  2,  153-160  (1983).  In  contrast,  cakes  made  with  untreated  flours  have  irregular, 
deformed  air  cells  with  ragged  cell  walls,  in  which  the  protein  matrix  appears  to  be  partly  disrupted.  It  is  believed  that 
the  smaller  air  cells  are  formed  from  the  collapse  of  larger  cells  resulting  in  a  new  network  of  broken  cells  smaller  in  size 
than  the  original  larger  cells.  Thus,  it  appears  that  the  cell  walls  of  a  cake  made  from  untreated  flours  are  inherently 

30  weak  and  begin  to  deform  and  collapse  under  the  weight  of  the  cake  when  the  gas  pressure  dissipates  from  within  the 
cell  structure. 
[0005]  Additionally,  there  is  evidence  that  some  gas  cells  remain  intact  at  the  end  of  the  bake,  and  are  subsequently 
crushed  by  the  external  pressure  when  the  water  vapor  within  them  condenses.  This  phenomenon  would  account  for 
the  accelerated  collapse  of  the  cake  structure  observed  immediately  after  leaving  the  oven. 

35  [0006]  Thus,  high  ratio  cake  mixes  have  employed  chlorine-treated  flour  in  their  formulation.  Although  chlorine-treated 
flour  has  been  used  in  Great  Britain  and  the  United  States  for  many  years,  this  use  is  not  permitted  in  most  of  the  Con- 
tinental  European  countries.  At  the  present  time  chlorine  is  permitted  for  use  in  cake  flour,  but  its  continued  use  as  a 
flour  additive  is  in  question  because  of  safety  concerns  with  the  occupational  use  of  chlorine  and  the  safety  of  consum- 
ing  chlorinated  organic  compounds  in  general.  Hodge,  Baking  Industries  Journal,  July,  page  14  (1975).  There  have 

40  been  many  attempts  to  formulate  an  acceptable  alternative  to  chlorinated  flour  high  ratio  cakes. 
[0007]  Gough  et  al.,  CRC  Critical  Rev.  in  Food  Science  and  Nutrition,  September,  pp.  91-113  (1978),  disclose  a 
review  of  the  known  alternatives  to  the  chlorination  of  flour  including  heat  treating  the  flour.  See  Russo  et  al.,  British  Pat- 
ent  No.  1,110,771  and  Cauvain  et  al.,  J.  Sci.  Food  Agric,  26,  1861-1868(1975). 
[0008]  In  Gough  et  al.,  a  flour  was  heat  treated  at  200°C  (392°F)  for  6  minutes.  Egg  albumen  was  then  added  to 

45  increase  the  cake  volume  of  the  high  ratio  cake,  but  the  organoleptic  properties  of  the  cake  were  undesirably  changed. 
Thus,  only  a  partial  solution  was  provided. 
[0009]  GB-A-1  499  986  discloses  a  formulation  for  the  production  of  high-ratio  cakes  comprising  unchlorinated,  heat- 
treated  cake  flour,  caster  sugar,  whole  egg  and  skim  milk  powder.  The  cake  resulting  from  said  formulation  has  good 
appearance  and  grain,  comparable  with  a  cake  made  with  conventional  chlorinated  high  ratio  flour.  WO-A-9  119  421 

so  discloses  a  formulation  for  the  production  of  high-ratio  cake,  comprising  non-chlorinated  flour,  an  aqueous  dispersion 
comprising  xanthan  gum,  guar  gum  and  oat  fibre,  egg  whites  and  nonfat  dry  milk  and  sugars.  The  resulting  cake  has 
good  volume,  grain  and  colour  as  compared  to  conventional,  high-ratio  cakes  made  with  chlorinated  flour. 
[001  0]  These  known  alternatives  to  using  chlorinated  flour  in  a  high  ratio  cake  mix  fail  to  perform  as  well  as  chlorinated 
flour  high  ratio  cake  mixes  in  terms  of  volume,  density,  fragility,  and  texture  of  the  resulting  cake.  As  a  result,  all  high- 

55  ratio  baking  compositions  produced  commercially  are  made  of  and  depend  upon  chlorinated  flour.  Thus,  a  substantial 
need  exists  for  a  high  ratio  baking  composition  in  which  the  flour  does  not  require  treatment  by  chlorination. 
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SUMMARY  OF  THE  INVENTION 

[0011]  The  invention  is  directed  to  a  high  ratio  baking  composition  without  chlorinated  flour  equal  in  all  respects  to 
that  made  with  chlorinated  flour.  In  one  aspect  of  the  invention,  there  is  provided  a  high  ratio  baking  composition  com- 

5  prising  a  heat  treated  soft  flour,  sugar,  an  effective  volume  controlling  amount  of  a  non-flour  fiber  and  an  effective  fragil- 
ity  controlling  amount  of  a  protein  source. 
[0012]  In  a  preferred  aspect,  this  invention  relates  to  a  high  ratio  cake  composition  comprising  a  heat  treated  soft 
wheat  flour,  sugar;  about  0.25  to  3%  by  weight  of  a  non-flour  fiber  and  about  0.25  to  6%  by  weight  of  a  water  soluble, 
heat  denaturable  protein  wherein  the  heat  treated  soft  wheat  flour  is  prepared  by  the  step  comprising  heating  a  soft 

10  wheat  flour  at  a  temperature  greater  than  about  82°C  (1  80°F)  for  a  sufficient  amount  of  time  to  reduce  the  moisture  con- 
tent  of  the  soft  wheat  flour  to  below  about  1  0%  by  weight. 
[001  3]  While  not  intending  to  limit  the  scope  of  the  invention,  it  is  believed  that  the  moisture  loss  during  the  heat  treat- 
ing  process  indicates  the  amount  of  treatment  the  flour  has  undergone.  It  is  unknown  whether  the  moisture  loss  itself  is 
responsible  for  changes  to  the  flour. 

15  [0014]  In  a  further  aspect  of  the  invention,  there  is  provided  a  method  of  producing  a  high  ratio  baking  composition 
comprising  the  steps  of  preparing  a  heat  treated  soft  flour  and  combining  the  heat  treated  soft  flour,  with  a  non-flour 
fiber,  a  water  soluble,  heat  denaturable  protein,  and  a  sugar. 
[001  5]  In  an  additional  aspect  of  the  invention,  there  is  provided  a  high  ratio  baked  product  prepared  from  the  high 
ratio  baking  composition  prepared  from  the  method  of  the  invention. 

20 
DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

[0016]  The  invention  generally  comprises  high  ratio  baking  compositions  useful  for  the  production  of  baked  goods 
such  as  cakes  with  good  volume  and  handling  properties.  The  high  ratio  baking  composition  generally  comprises  heat 

25  treated  soft  flour,  non-flour  fiber  and  a  protein  source.  The  high  ratio  baking  composition  of  the  invention  has  structural, 
organoleptic  and  handling  characteristics  comparable  to  those  high  ratio  baking  compositions  utilizing  chlorinated  flour. 

THE  COMPOSITION 

30  A.  Heat  Treated  Flour 

[001  7]  A  principal  constituent  of  the  high  ratio  baking  composition  is  heat  treated  flour.  Flour  generally  occurs  as  either 
soft  or  hard  flour.  Soft  flour  is  generally  used  in  high  ratio  baking  compositions.  Soft  flours  are  those  which  function  to 
provide  a  more  moist,  more  tender  product  with  better  organoleptic  properties.  Concomitantly,  the  function  of  the  soft 

35  flour  in  a  baked  good  is  to  provide  structural  rigidity. 
[0018]  Generally,  any  soft  flour  maybe  used  in  the  invention.  Sources  of  soft  flour  currently  include,  but  should  not  be 
limited  to,  types  of  wheat.  Importantly,  the  soft  flour  of  the  invention  has  not,  and  will  not,  be  treated  with  chlorine.  Pref- 
erably,  the  composition  of  the  invention  will  comprise  a  soft  wheat  flour. 
[001  9]  Heat  treatment  of  the  soft  flour  functions  to  enhance  the  ability  of  the  soft  flour  to  provide  a  baked  product  with 

40  improved  volume  and  structural  strength.  Generally,  the  heat  treatment  is  performed  on  the  soft  flour  at  a  sufficient  tem- 
perature  for  a  sufficient  amount  of  time  to  effectively  reduce  the  moisture  level  in  the  soft  flour  to  about  5  to  10%  by 
weight.  Preferably,  the  moisture  level  in  the  soft  flour  is  reduced  to  about  5  to  9%  by  weight,  more  preferably  5  to  7%  by 
weight. 
[0020]  In  general,  the  soft  flour  is  not  heated  for  too  long  or  at  a  too  high  of  a  temperature  or  for  too  long  a  time  such 

45  that  the  soft  flour  would  begin  to  scorch,  caramelize,  turn  grey  or  otherwise  decompose.  The  useful  temperature  and 
time  ranges  vary  considerably.  However,  as  a  general  rule,  the  higher  the  treatment  temperature  the  less  treatment  time 
required.  For  example,  the  soft  flour  could  be  treated  about  148°C  to  316°C  (300°F  to  600°F)  for  about  0.1  to  45  sec- 
onds,  or  treated  at  about  38°C  to  93°C  (100°F  to  200°F)  for  about  1  to  24  hours. 
[0021]  These  general  guidelines  should  serve  to  illustrate  but  not  to  limit  the  invention.  It  can  be  appreciated  from 

so  these  guidelines  that  heat  treating  the  soft  flour  too  much  will  damage  the  soft  flour,  and  heating  the  soft  flour  too  little 
will  not  improve  the  function  of  the  soft  flour  to  the  appropriate  level. 
[0022]  In  one  embodiment  of  the  invention,  the  soft  flour  is  heat  treated  by  heating  the  soft  flour  to  a  temperature 
greater  than  about  82°C  (182°F)  for  a  sufficient  amount  of  time  to  reduce  the  moisture  content  in  the  soft  flour  to  below 
about  10%. 

55  [0023]  Preferably,  the  heating  of  the  soft  flour  is  performed  at  a  temperature  greater  than  about  1  04°C  (220°F).  More 
preferably,  the  heating  is  performed  at  a  temperature  of  about  1  15  to  121°C  (240  to  250°F). 
[0024]  The  heating  may  be  performed  at  about  1  15  to  121°C  (240  to  250°F)  for  about  15  to  60  minutes.  Preferably, 
the  heating  is  performed  for  about  30  to  60  minutes.  More  preferably,  the  heating  is  performed  for  about  50  to  60  min- 
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utes. 
[0025]  Significantly,  the  heating  is  performed  until  the  moisture  content  of  the  soft  flour  is  reduced  to  about  5  to  10% 
by  weight  of  the  soft  flour.  During  the  heat  treatment  of  the  soft  flour,  the  soft  flour  is  modified  in  such  a  manner  that  a 
baked  product  from  this  treated  flour  has  improved  volume  compared  to  the  non-heat  treated  soft  flour.  Preferably,  the 

5  heating  is  performed  until  the  moisture  content  of  the  soft  flour  is  reduced  to  about  5  to  8%  by  weight  of  the  soft  flour 
which  produces  a  hygroscopic  heat  treated  soft  flour  with  modified  baking  properties.  More  preferably,  the  heating  is 
performed  until  the  moisture  content  of  the  soft  flour  is  reduced  to  about  5  to  7%  by  weight  of  the  soft  flour. 
[0026]  After  the  heating  is  completed,  the  soft  flour  may  be  tempered  to  replace  the  moisture  in  the  soft  flour.  Tem- 
pering  is  a  process  where  the  soft  flour  is  spread  out  in  a  thin  layer  in  a  cabinet  with  humidity  control  and  the  flour 

10  absorbs  moisture  from  the  humidified  air  until  the  flour  reaches  the  equilibrium  moisture  level. 
[0027]  Preferably,  the  soft  flour  is  tempered  until  the  moisture  level  in  the  soft  flour  is  increased  to  about  10.5%  and 
more  preferably  about  1  1  to  1  2%  by  weight  of  the  soft  flour.  Tempering  the  soft  flour  after  completion  of  the  heating  of 
the  soft  flour  functions  to  return  the  soft  flour  to  about  its  original  moisture  level  before  the  heating  was  performed. 
[0028]  In  preparation  of  the  baked  good,  the  addition  of  too  much  of  the  heat  treated  soft  flour  generally  results  in  a 

15  dry  baked  good  which  crumbles  easily  and  has  diminished  mouthfeel.  In  contrast,  the  use  of  too  little  heat  treated  soft 
flour  reduces  the  structural  integrity  and  volume  of  a  baked  good  prepared  from  the  high  ratio  baking  composition  of  the 
present  invention. 
[0029]  Generally,  the  high  ratio  baking  composition  of  the  present  invention  comprises  about  20  to  45%  by  weight  of 
the  heat  treated  soft  flour.  Preferably  the  high  ratio  baking  composition  comprises  about  25  to  41  %  by  weight  of  the  heat 

20  treated  soft  flour.  More  preferably,  the  high  ratio  baking  composition  comprises  about  28  to  37%  by  weight  of  the  soft 
wheat  flour. 

B.  Fiber 

25  [0030]  The  composition  of  the  invention  generally  also  comprises  a  non-flour  fiber.  Fiber  includes  all  food  components 
that  are  not  absorbed  during  digestion.  Within  the  context  of  the  invention,  non-flour  fiber  means  that  this  fiber  compo- 
nent  is  from  a  fiber  source  separate  from  and  in  addition  to  the  fiber  inherent  in  the  heat  treated  soft  flour.  The  addition 
of  a  non-flour  fiber  to  the  high  ratio  baking  composition  of  the  present  invention  is  essential  for  obtaining  baked  volume, 
improved  organoleptic  properties  and  uniform  cell  structure.  Generally,  fiber  resulting  from  any  number  of  materials  may 

30  be  used  including  non-flour  fiber  materials  resulting  from  oats,  rice,  beans,  peas,  soybeans,  nuts,  barley,  psyllium, 
gums,  cotton  seed,  cellulose,  sugar  beet,  fruit,  figs,  bran  flakes,  wheat,  broccoli,  cabbage,  green  beans,  brussels 
sprouts,  radishes,  cucumbers,  green  peppers,  prunes,  sweet  potatoes,  corn,  cauliflower,  apples,  lentils,  nuts,  oranges 
and  bananas,  for  example.  In  a  preferred  embodiment  of  the  invention,  the  non-flour  fiber  comprises  an  oat  fiber. 
[0031]  In  a  typical  embodiment  of  the  invention,  there  is  an  effective  volume  controlling  amount  of  a  non-flour  fiber. 

35  Preferably  the  high  ratio  baking  composition  of  the  present  invention  comprises  about  0.25  to  3%  by  weight  of  the  non- 
flour  fiber.  More  preferably,  the  high  ratio  baking  composition  comprises  about  0.25  to  1  .5%  by  weight  of  the  non-flour 
fiber.  Most  preferably,  the  high  ratio  baking  composition  comprises  about  0.75  to  1  .25%  by  weight  of  the  non-flour  fiber. 
Importantly,  the  addition  of  too  much  non-flour  fiber  into  the  high  ratio  baking  composition,  results  in  a  baked  product 
which  is  dry  and  has  poor  mouthfeel. 

40 
C.  Protein 

[0032]  In  addition  to  heat  treated  soft  flour  and  non-flour  fiber,  the  high  ratio  baking  composition  of  the  invention  may 
also  comprise  a  protein  source.  Within  the  context  of  the  invention,  non-flour  protein  means  that  this  protein  component 

45  is  from  a  protein  source  separate  from  and  in  addition  to  the  protein  inherent  in  the  heat  treated  soft  flour.  Sources  of 
protein  include,  but  are  not  limited  to,  vegetables,  nuts,  cereals,  grains,  legume,  milk,  as  well  as  albumin  sources  such 
as  eggs,  meat,  fish,  blood,  collagen,  gelatin  and  casein.  Proteins  function  to  reduce  the  fragility  and  enhance  the  han- 
dling  properties  of  a  baked  good  prepared  from  the  high  ratio  baking  composition  of  the  invention. 
[0033]  Preferably,  the  protein  is  water  soluble,  and  is  heat  denaturable  during  the  baking  process.  Water  soluble  pro- 

50  teins  are  preferred  in  the  high  ratio  baking  compositions  of  the  invention.  The  continuous  liquid  phase  in  a  batter  formed 
from  the  high  ratio  compositions  is  water,  and  therefore,  the  proteins  will  be  soluble  and  will  become  uniformly  mixed  or 
dissolved  throughout  the  composition. 
[0034]  If  a  water  soluble  non-flour  protein  is  not  utilized,  the  protein  may  not  be  soluble  in  the  high  ratio  baking  com- 
positions  of  the  invention.  This  may  result  in  less  uniformity  of  the  compositions. 

55  [0035]  Heat  denaturable  proteins  polymerize  and  associate  with  other  constituents  during  the  baking  process  and  are 
believed  to  form  a  gel  network  in  the  high  ratio  baked  product.  The  network  functions  to  provide  adhesion  or  otherwise 
act  as  a  glue  to  hold  the  baked  product  together.  This  improves  the  handling  properties. 
[0036]  Generally,  any  heat  denaturable  protein  is  useful  in  the  composition  of  the  invention.  Preferably,  the  water  sol- 
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uble,  heat  denaturable  protein  is  selected  from  the  group  consisting  of  low  temperature  processed  egg  albumen,  low 
temperature  processed  whey  protein  and  mixtures  thereof. 
[0037]  Generally,  the  protein  may  be  present  in  the  high  ratio  baking  composition  of  the  invention  in  the  form  of  a  water 
soluble,  heat  denaturable  protein  in  a  concentration  ranging  from  about  0.25  to  6  wt-%  by  weight  of  the  solids  in  a  batter 

5  prepared  from  the  high-ratio  baking  composition,  preferably  from  about  0.75  to  3  wt-%  by  weight  of  the  solids  in  the  bat- 
ter,  and  most  preferably  from  about  0.75  to  1  .5  wt-%  by  weight  of  the  solids  in  the  batter. 
[0038]  The  addition  of  too  much  protein  may  result  in  a  dry,  tough  baked  good.  In  contrast,  the  addition  of  too  little 
protein  may  result  in  a  baked  product  which  is  fragile  and  has  poor  handling  properties. 

10  D.  Sugar 

[0039]  The  high  ratio  baking  composition  may  additionally  comprise  sugar.  The  sugar  acts  as  a  sweetener  and  bulking 
agent  providing  improved  taste  and  higher  moisture  mouthfeel  in  the  baking  composition.  The  sugar  in  the  baking  com- 
position  dissolves  quickly  upon  consumption  which  provides  a  moist  and  tender  mouthfeel.  A  high  ratio  baking  compo- 

15  sition  is  a  composition  where  the  weight  ratio  of  the  sugar  to  heat  treated  soft  flour  is  at  least  about  1  part  sugar  to  1 
part  heat  treated  soft  flour  and  can  be  as  high  as  1  .4  parts  sugar  to  1  part  flour.  Generally,  the  high  ratio  baking  com- 
position  of  the  invention  comprises  sugar  and  heat  treated  soft  flour  wherein  the  ratio  of  sugar  to  heat  treated  soft  flour 
is  at  least  about  1  to  1  .  Preferably  the  ratio  of  sugar  to  heat  treated  soft  flour  is  at  least  about  1  .  1  5  to  1  .  More  preferably 
the  ratio  of  sugar  to  heat  treated  soft  flour  is  at  least  about  1  .3  to  1  . 

20  [0040]  The  addition  of  too  much  sugar  results  in  an  insufficient  amount  of  flour  being  present  in  the  baking  composi- 
tion.  Thus,  a  baked  good  prepared  from  a  composition  with  too  much  sugar  will  collapse. 
[0041  ]  In  contrast,  too  little  sugar  in  the  baking  composition  affords  a  baked  good  with  poor  taste  and  mouthfeel.  The 
baked  good  has  poor  organoleptic  properties  because  there  is  not  enough  sweetener  in  the  baking  composition.  The 
baked  product  has  a  dry  mouthfeel  because  there  is  an  insufficient  amount  of  sugar  in  the  composition  to  have  the  ten- 

25  der  or  moist  mouthfeel. 
[0042]  Illustrative  examples  of  the  above  ratios  converted  to  weight  percentages  are  shown  below.  The  table  shows 
what  the  upper  and  lower  amounts  of  sugar  that  can  be  present  in  the  high  ratio  baking  composition  for  each  with 
respect  to  flour  concentration. 

30 
Table  1 

Wt-%  Soft  Flour  Suggested  Lower  Limit  Suggested  Upper  Limit 
of  Sugar  Wt-%  of  Sugar  Wt-% 

20  20  28 

30  30  42 

45  45  63 

40  E.  Additional  Properties 

[0043]  The  high  ratio  baking  composition  of  the  invention  can  optionally  comprise  a  variety  of  materials  to  modify  any 
number  of  organoleptic,  nutritional,  flavour,  color  or  other  properties  of  a  baked  good  resulting  from  the  high  ratio  baking 
composition.  In  particular,  the  compositions  can  additionally  include  salt,  bicarbonates,  phosphates,  gums,  flavorings, 

45  starches,  colorings,  shortening,  lecithin,  food  acids,  oils,  fats,  milk,  butter  and  water. 

F.  Method  of  Preparation 

[0044]  A  baked  product  prepared  from  the  high  ratio  baking  composition  can  be  prepared  by  several  known  proce- 
50  dures.  In  one  method,  the  oven  is  heated  to  177°C  (350°F).  Then  two  round  pans  measuring  20cm  (8  inches)  in  diam- 

eter  are  greased  generously  with  shortening,  margarine  or  butter  and  then  lightly  floured  or  sprayed  with  non-stick 
cooking  spray.  In  a  separate  step,  a  dry  high  ratio  cake  mix  of  the  present  invention,  is  mixed  with  water,  oil  and  eggs  in 
a  large  bowl  at  low  speed  until  moistened.  The  baking  composition  is  then  beat  for  two  minutes  at  high  speed,  and 
poured  into  the  greased  and  floured  pans.  The  pans  containing  the  batter  are  then  placed  in  the  preheated  oven  for  25 

55  to  35  minutes.  The  high  ratio  cake  is  done  when  a  toothpick  inserted  in  the  center  comes  out  clean  or  the  high  ratio  cake 
springs  back  when  lightly  touched  in  the  center.  The  high  ratio  cake  is  then  removed  from  the  oven  and  allowed  to  cool 
in  the  pan  on  a  cooling  rack  for  15  minutes.  The  high  ratio  cake  can  then  be  removed  from  the  pan. 

5 
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G.  Formulations 

[0045]  The  weight  percentages  throughout  the  invention  including  the  formulations  below  are  calculated  on  a  dry 
weight  basis  and  do  not  include  any  water  in  the  formulation.  The  weight  percentages  of  the  heat  treated  flour,  non-flour 

5  fiber  and  sugar  are  calculated  from  the  weight  of  the  solids  in  the  high-ratio  baking  composition.  The  weight  percent  of 
the  non-flour  protein  is  calculated  from  the  weight  of  the  solids  in  a  batter  made  from  the  high-ratio  baking  compositions. 

Table  2 
10 

15 

(wt-%) 
Useful  Working  Preferred 

Heat  Treated 

Flour  20  to  45  25  to  35  25  to  34 

Fiber  0.25  to  3  0.25  to  1.5  0.75  to  1.25 

Protein  0.25  to  6  0.75  to  3  0.75  to  1.5 

Sugar  25  to  55  30  to  42  34  to  40 

Density 

[0046]  The  density  of  the  high  ratio  baked  products  prepared  from  the  high  ratio  baking  compositions  of  the  invention 
25  are  comparable  to  baked  products  prepared  with  chlorinated  flour.  Preferably,  the  density  of  the  high  ratio  baked  prod- 

uct  is  less  than  about  0.34  to  0.38  g/cm3  (5.6  to  6.3g/in3).  More  preferably,  the  density  of  the  high  ratio  baked  product 
is  about  0.32  to  0.36g/cm3  (5.2  to  5.9g/in3),  most  preferably  0.29  to  0.34g/cm3  (4.8  to  5.5  g/in3). 

WORKING  EXAMPLES 
30 

[0047]  The  following  working  examples  are  provided  to  further  illustrate  the  invention.  However,  these  examples  are 
not  intended  to  be  construed  as  limiting  of  the  invention. 
[0048]  In  the  examples  below,  high  ratio  baking  compositions  were  prepared  using  the  specified  components  in  each 
example  below.  Cakes  were  then  baked  utilizing  the  high  ratio  baking  compositions  of  the  examples.  The  "control"  for- 

35  mulas  in  the  examples  below  utilized  chlorinated  flour  whereas  the  experimental  formulas  of  the  invention  used  only 
heat  treated  soft  flour.  Various  characteristics  of  the  baked  products  were  then  compared  including:  volume,  moisture, 
fragility,  mouthfeel  and  contour. 

Volume  Index 
40 

[0049]  This  procedure  determines  the  volume  indexes  on  baked  cakes  and  muffins.  The  procedure  is  applicable  to 
round,  square,  rectangular  and  loaf  shaped  cakes  of  different  dimensions  by  proper  setting  and  adjustment  of  the  uni- 
versal  symmetry  apparatus  used. 
[0050]  A  Universal  Cake  Symmetry  Machine,  manufactured  by  The  Pillsbury  Company  Machine  Shop,  300-2nd  St., 

45  S.E.,  Minneapolis,  Minnesota  55414  is  utilized  during  the  testing  procedure. 

Procedure 

[0051] 
50 

1  .  Place  the  empty  pan  in  instrument.  Calibrate  equipment  so  that  each  of  the  three  scales  read  "0"  when  the  scale 
feet  rest  on  the  bottom  of  the  pan.  Be  certain  that  the  scale  feet  and  the  base  of  instrument  are  clean,  and  that  the 
pans  have  flat  bottoms  (not  bowed,  bent,  etc.). 
2.  The  accuracy  of  the  scale  reading  may  then  be  checked  by  means  of  test  blocks  (or  accurate  ruler).  The  scale 

55  units  are  units  of  1  .6mm  (sixteenths  of  an  inch). 
3.  From  the  settings  indicated  on  the  table  attached,  select  the  proper  machine  type,  and  set  back  slide  and  both 
cams  of  the  machine  to  the  proper  index  markings. 
4.  Insert  the  proper  jig  into  the  base  pan  cut  out  or  use  the  stop  where  it  is  indicated  in  the  table.  If  the  machine 

6 
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model  in  use  does  not  have  a  stop,  prepare  a  jig  to  center  the  pan. 
5.  As  indicated  in  the  table,  insert  the  proper  scale  carriage  stop  adjusters  into  the  scale  carriage  grooves  on  both 
sides. 
6.  Cook  the  baked  product  to  be  tested  as  directed. 

5  7.  Place  the  produce  (in  the  pan)  beneath  the  scale  carriage  and  against  the  appropriate  jig  or  stop. 
8.  Lower  the  scale  carriage  until  the  three  scales  nest  on  the  product  and  the  scale  carriage  nests  on  the  stops  (or 
on  the  adjusters  when  used). 
9.  Read  the  value  on  all  three  scales.  Where  the  adjusters  are  used,  add  20  to  each  scale  value. 
10.  Calculate  the  volume  index.  Volume  Index  =  Sum  of  Scale  Values  on  all  3  Scales 

10 
Example  1 

Yellow  Cake  Formula 

15  [0052]  This  example  shows  the  volume  effect  that  the  heat  treatment  temperature  has  on  the  high  ratio  cakes  which 
are  treated  for  sixty  minutes. 

EXAMPLES 

1A  1B  1C 

Treatment  Temp.  93°C  (200°F)  (grams)  1  07°C  (225°F)  (grams)  1  1  8°C  (245°F)  (grams) 
Mix 

Sugar  233  233  233 

Flour  193  193  193 

Shortening  55  55  55 

Additional  Ingredients  48  48  48 

Add 

Egg  (whole)  156  156  156 

Oil  67  67  67 

Water  224  224  224 

Resulting  Product 

Volume  79  83  88 

Fragility  fragile  fragile  fragile 
Contour  flat  flat  slight  contour 

45  Example  2 

Yellow  Cake  Formula 

[0053]  This  example  shows  the  volume  effect  that  the  heat  treatment  time  has  on  the  high  ratio  cakes  which  are  heat 
so  treated  at  about  1  1  8°C  (245°F). 

55 

7 
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EXAMPLES 

2A  2B  2C 

Treatment  Times  10min.  30  min.  60  min. 

Mix 

Sugar  233  grams  233  grams  233  grams 
Flour  1  93  grams  1  93  grams  1  93  grams 
Shortening  55  grams  55  grams  55  grams 
Additional  Ingredients  48  grams  48  grams  48  grams 

Add 

Egg  (whole)  1  56  grams  1  56  grams  1  56  grams 
Oil  67  grams  67  grams  67  grams 
Water  224  grams  224  grams  224  grams 
Resulting  Product 

Volume  83  84  88 

Fragility  fragile  fragile  fragile 
Contour  sunken  flat  slight  contour 

Example  3 

30  Yellow  Cake  Formula 

[0054]  This  example  shows  the  volume  effect  that  varying  oat  fiber  concentration  has  on  the  high  ratio  cakes  below. 
The  soft  flour  was  heated  at  1  18°C  (245°F)  for  60  minutes. 

8 
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EXAMPLES 

3A  3B  3C 

Oat  Fiber  Concentration  0%  (grams)  1%  (grams)  3%  (grams) 
Mix 

Sugar  233  231  226 

Flour  193  191  187 

Shortening  55  54  53 

Additional  48  48  47 

Ingredients  Oat  Fiber  -  5.3  15.9 

Add 

Egg  (whole)  156  156  156 

Oil  67  67  67 

Water  224  224  224 

Resulting  Product 

Volume  90  95  99 

Fragility  Extremely  fragile  Extremely  fragile  Extremely  fragile 
Moistness  Moist  eating  quality  Moist  eating  quality  Slightly  less  moist  eating  quality 

30  Example  4 

[0055]  This  example  shows  the  volume  effect  that  varying  the  protein  concentration  has  on  the  high  ratio  cakes.  The 
flour  was  a  heat  treated  flour  for  about  sixty  minutes  at  about  1  18°C  (245°  F). 

35 

40 

45 

50 

55 
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EXAMPLES 

Protein  Concentration  0%  (grams)  1%  (grams) 
Mix 

Sugar  231  228 

Flour  191  189 

Shortening  54  54 

Additional  Ingredients  48  48 

Oat  Fiber  5.3  5.3 

Egg  Albumin  (dried)  -  5.3 

Add 

Egg  (whole)  156  156 

Oil  67  67 

Water  224  224 

Resulting  Product 

Volume  95  92 

Fragility  Extremely  fragile  Excellent  (equal)  to  cakes  made  with  chlorinated  flour) 

Working  Example  5 

30  Yellow  Cake  Formula 

[0056]  This  example  shows  that  a  cake  product  of  the  invention  can  be  prepared  with  similar  properties  to  a  cake 
product  prepared  from  a  chlorinated  flour.  A  cake  product  formulated  with  unchlorinated  flour  (Example)  was  prepared 
and  compared  to  a  cake  product  formulated  and  prepared  with  a  chlorinated  flour  product  (control).  The  soft  flour  in  the 

35  example  was  heated  at  1  1  8°C  (245°F)  for  60  minutes  using  a  twin  screw  jacketed  mixer,  pressure  rated  to  3.45  x  1  05Pa 
(50  p.s.i.g),  such  as  model  number  CDB  0412FJD,  manufactured  by  Custom  Stainless  Equipment  Company,  Santa 
Rose,  California.  The  fiber  was  used  Better  Basic™  780  White  Oak  fiber,  available  from  D.D.  Williamson  &  Company, 
Louisville,  Kentucky. 

10 
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Mix  Control  (grams)  Example  (grams) 

Sugars  233  228 

Flour  193  189 

Shortening  55  54 

Additional  Ingredients  48  47 

Oat  Fiber  -  5.3 

Egg  Albumen  (dried)  -  5.3 

Add 

Egg  (whole)  156  156 

Oil  67  67 

Water  224  224 

Resultina  Volume  90  index  units  93  index  units 

Contour  excellent  excellent 

Fragility  excellent  excellent 

Organoleptic  Quality  excellent  excellent 

Example  6 

White  Cake  Formula 

[0057]  This  example  shows  that  a  cake  product  of  the  invention  can  be  prepared  with  similar  properties  to  a  cake 
product  prepared  from  a  chlorinated  flour.  A  cake  product  formulated  with  unchlorinated  flour  (Example)  was  prepared 
and  compared  to  a  cake  product  formulated  and  prepared  with  a  chlorinated  flour  product  (control).  The  soft  flour  in  the 
example  was  heated  at  1  18°C  (245°F)  for  60  minutes. 
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Mix  Control  (grams)  Example  (grams) 

Sugars  224  232 

Flour  217  225 

Shortening  48  49 

Additional  Ingredients  41  42 

Oat  fiber  -  5.3 

Egg  Albumen  (dried)  -  1  .3 

Add 

Egg  (whites)  99  99 

Oil  51  51 

Water  290  290 

Resultina  Volume  85  index  units  87  index  units 

Contour  excellent  excellent 

Fragility  excellent  excellent 

Organoleptic  Quality  excellent  excellent 

Example  7 

Chocolate  Cake  Formula 

[0058]  This  example  shows  that  a  cake  product  of  the  invention  can  be  prepared  with  similar  properties  to  a  cake 
product  prepared  from  a  chlorinated  flour.  A  cake  product  formulated  with  unchlorinated  flour  (Example)  was  prepared 
and  compared  to  a  cake  product  formulated  and  prepared  with  a  chlorinated  flour  product  (control).  The  soft  flour  in  the 
example  was  heated  at  1  18°C  (245°F)  for  60  minutes. 
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Mix  Control  (grams)  Example  (grams) 

Sugars  200  197 

Flour  161  158 

Shortening  42  41 

Additional  Ingredients  119  117 

Oat  fibers  -  5.2 

Egg  Albumen  (dried)  -  3.4 

Add 

Egg  (whites)  156  156 

Oil  101  101 

Water  290  290 

Resultina  Volume  92  index  units  92  index  units 

Contour  excellent  excellent 

Fragility  excellent  excellent 

Organoleptic  Quality  excellent  excellent 

Example  8 

Yellow  Cake  Formula 

[0059]  This  example  shows  that  there  can  be  variation  in  the  oil  and  water  content  of  the  compositions  of  the  invention, 
Examples  8A  and  8B,  without  losing  the  desired  properties.  A  cake  product  formulated  with  a  heat  treated  flour  treated 
at  about  1  18°C  (245°F)  for  about  60  minutes  was  prepared  and  compared  to  a  cake  product  formulated  and  prepared 
with  a  chlorinated  flour  product  (control). 
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EXAMPLES 

Mix  Control  (grams)  8A  (grams)  8B  (grams) 

Sugar  233  228  228 

Flour  193  189  189 

Shortening  55  54  54 

Additional  48  47  47 

Ingredients 
Oat  Fiber  -  5.3  5.3 

Egg  Albumin  (dried)  -  5.3  5.3 

Add 

Egg  (whole)  156  156  156 

Oil  67  67  80 

Water  224  224  246 

Resultinq  Volume  90  90  87 

Eatinq  Quality  Moist  Moist  Extremely  moist 

Contour  excellent  excellent  excellent 

Fraaility  excellent  excellent  excellent 

Oraanoleptic  Quality  excellent  excellent  excellent 

Claims 

1  .  A  high  ratio  baking  composition  which  comprises: 

(a)  about  20  to  45%  by  weight  of  a  chlorine  free  heat  treated  soft  flour, 

(b)  about  0.25  to  3%  by  weight  of  a  non-flour  fibre,  provided  for  volume  control, 

(c)  about  0.25  to  6%  by  weight  of  a  protein,  provided  to  control  fragility,  and 

(d)  about  25  to  55%  by  weight  sugar; 

the  weight  ratio  of  the  sugar  to  the  heat  treated  soft  flour  being  least  about  1:1,  and  the  density  of  a  baked  product 
resulting  from  the  high  ratio  baking  composition  being  less  than  about  5.6  to  6.3  g.in"3  (0.34  to  0.39  g.cm"3). 

2.  A  composition  as  claimed  in  claim  1  ,  in  which  the  heat  treated  soft  flour  is  obtainable  by  heating  a  soft  flour  to  a 
temperature  greater  than  about  180°F  (82°C)  for  a  sufficient  amount  of  time  to  reduce  the  moisture  content  in  the 
soft  flour  to  below  about  10%,  preferably  greater  than  220°F  (104°C)  for  a  sufficient  time  to  reduce  the  moisture 
level  in  the  soft  flour  to  about  5  to  8%  by  weight  of  the  soft  flour,  more  preferably  from  about  240°F  (1  1  5°C)  to  250°F 
(121°C)  for  a  sufficient  time  to  reduce  the  moisture  level  in  the  soft  flour  to  about  5  to  8%. 

3.  A  composition  as  claimed  in  claim  1  ,  in  which  the  protein  comprises  a  water  soluble,  heat  denaturable  protein. 

4.  A  high  ratio  baking  composition  which  comprises: 

(a)  a  chlorine  free  heat  treated  soft  flour  obtainable  by  heating  a  soft  flour  to  a  temperature  greater  than  about 
220°F  (104°C)  for  a  sufficient  time  to  reduce  the  moisture  level  in  the  soft  flour  to  about  5  to  8%, 
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(b)  about  0.25  to  3%  by  weight  of  a  non-flour  fibre, 

(c)  about  0.25  to  6%  by  weight  of  a  water  soluble  heat  denaturable  protein,  and 

5  (d)  a  sugar; 

the  weight  ratio  of  the  sugar  to  the  heat  treated  soft  flour  being  least  about  1.15:1. 

5.  A  composition  as  claimed  in  claim  1  or  claim  4,  in  which  the  soft  flour  is  effectively  tempered  following  the  heating 
10  to  increase  the  moisture  in  the  soft  flour  to  above  about  1  0.5%. 

6.  A  composition  as  claimed  in  claim  1  or  claim  4,  in  which  the  soft  flour  comprises  a  soft  wheat  flour. 

7.  A  composition  as  claimed  in  claim  1  or  claim  4,  in  which  the  non-flour  fibre  comprises  an  oat  fibre. 
15 

8.  A  composition  as  claimed  in  claim  1  or  claim  4,  in  which  the  protein  is  selected  from  a  group  consisting  of  egg  albu- 
men,  whey  protein,  legume  proteins  and  mixtures  thereof. 

9.  A  composition  as  claimed  in  claim  1  or  claim  4,  in  which  the  protein  is  present  in  an  amount  from  about  0.75  to 
20  about  3%  by  weight. 

10.  A  composition  as  claimed  in  claim  1  or  claim  4,  in  which  the  weight  ratio  of  sugar  to  flour  is  at  least  about  1.15:1, 
preferably  at  least  about  1.3:1. 

25  1  1  .  A  baked  product  made  from  a  baking  composition  as  claimed  in  any  one  of  claim  1  to  1  0. 

1  2.  A  method  of  preparing  a  high  ratio  baking  composition  comprising  the  steps  of: 

(a)  preparing  a  chlorine  free  heat  treated  soft  flour;  and 
30 

(b)  combining  the  heat  treated  soft  flour  with  an  effective  volume  controlling  amount  of  a  non-flour  fibre  and  an 
effective  fragility  controlling  amount  of  a  protein  to  form  a  composition  which  comprises  from  about  20  to  45% 
by  weight  of  the  flour,  about  0.25  to  3%  by  weight  of  the  non-flour  fibre,  and  about  0.25  to  6%  by  weight  of  the 
protein. 

35 
13.  A  method  as  claimed  in  claim  12,  in  which  the  heat  treated  soft  flour  is  obtainable  by  heating  a  soft  flour  to  a  tem- 

perature  greater  than  180°F  (82°C)  for  a  sufficient  amount  of  time  to  reduce  the  moisture  content  in  the  flour  to 
below  about  1  0%,  preferably  greater  than  220°F  (1  04°C)  for  a  sufficient  time  to  reduce  the  moisture  level  in  the  soft 
flour  to  about  5  to  8%  by  weight  of  the  soft  flour,  more  preferably  from  about  240  to  250°F  (1  1  6  to  1  21  °C)  for  a  suf- 

40  f  icient  time  to  reduce  the  moisture  level  in  the  soft  flour  to  about  5  to  8%. 

14.  A  method  as  claimed  in  claim  13,  which  includes  the  step  of  tempering  the  soft  flour  following  the  heating  to 
increase  the  moisture  in  the  soft  flour  to  above  about  10.5%  by  weight. 

45  Patentanspruche 

1  .  Backmischung  mit  hohem  Verhaltnis,  welche  umfaBt: 

(a)  etwa  20  bis  45  Gewichtsprozent  eines  chlorfrei  warmebehandelten  glatten  Mehls, 
50 

(b)  etwa  0,25  bis  3  Gewichtsprozent  einer  nicht  aus  Mehl  stammenden  Faser,  die  zur  Volumensteuerung  dient, 

(c)  etwa  0,25  bis  6  Gewichtsprozent  eines  Proteins,  das  zur  Steuerung  der  Bruchigkeit  dient,  und 

55  (d)  etwa  25  bis  55  Gewichtsprozent  Zucker; 

wobei  das  Gewichtsverhaltnis  von  Zucker  zum  warmebehandelten  glatten  Mehl  wenigstens  etwa  1:1  und  die 
Dichte  des  gebackenen  Produktes,  welches  sich  aus  der  Backmischung  mit  hohem  Verhaltnis  ergibt,  weniger  als 
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5,6  bis  6,3  g.in"3  (0,34  bis  0,39  g.cm"3)  betragt. 

2.  Mischung,  wie  in  Anspruch  1  beansprucht,  wobei  das  warmebehandelte  glatte  Mehl  durch  Erhitzen  des  glatten 
Mehls  auf  eine  Temperatur  hoher  als  etwa  180  °F  (82  °C)  fur  eine  ausreichende  Zeitspanne  erhalten  werden  kann, 
urn  den  Feuchtigkeitsgehalt  in  dem  glatten  Mehl  auf  unter  etwa  10  %  zu  vermindern,  vorzugsweise  hoher  als  220 
°F  (104  °C)  fur  eine  ausreichende  Zeitspanne,  urn  den  Feuchtigkeitsgehalt  in  dem  glatten  Mehl  auf  etwa  5  bis  8 
Gewichts%des  glatten  Mehls  zu  vermindern,  insbesondere  etwa  240  °F  (1  15  °C)  bis  250  °F  (121  °C)  fur  eine  aus- 
reichende  Zeitspanne,  urn  den  Feuchtigkeitsgehalt  in  dem  glatten  Mehl  auf  etwa  5  bis  8  %  zu  vermindern. 

3.  Mischung  wie  in  Anspruch  1  beansprucht,  wobei  das  Protein  ein  wasserlosliches,  hitzedenaturierbares  Protein 
umfaBt. 

4.  Backmischung  mit  hohem  Verhaltnis,  welche  umfaBt: 

(a)  ein  chlorfrei  warmebehandeltes  glattes  Mehl,  welches  erhalten  werden  kann  durch  Erhitzen  des  glatten 
Mehls  auf  eine  Temperatur  hoher  als  etwa  220  °F  (104  °C)  fur  eine  ausreichende  Zeitspanne,  urn  den  Feuch- 
tigkeitsgehalt  in  dem  glatten  Mehl  auf  etwa  5  bis  8  %  zu  vermindern, 

(b)  etwa  0,25  bis  3  Gewichts%  einer  nicht  aus  Mehl  stammenden  Faser, 

(c)  etwa  0,25  bis  6  Gewichts%  eines  wasserloslichen,  hitzedenaturierbaren  Proteins,  und 

(d)  Zucker; 

wobei  das  Gewichtsverhaltnis  von  Zucker  zum  warmebehandelten  glatten  Mehl  wenigstens  etwa  1  .15:1  betragt. 

5.  Mischung,  wie  in  Anspruch  1  oder  Anspruch  4  beansprucht,  wobei  das  glatte  Mehl,  auf  das  Erhitzen  folgend,  wirk- 
sam  angefeuchtet  wird,  urn  den  Feuchtigkeitsgehalt  des  glatten  Mehls  auf  uber  etwa  10,5  %  zu  erhohen. 

6.  Mischung,  wie  in  Anspruch  1  oder  Anspruch  4  beansprucht,  wobei  das  glatte  Mehl  ein  Weizenmehl  umfaBt. 

7.  Mischung,  wie  in  Anspruch  1  oder  Anspruch  4  beansprucht,  wobei  die  nicht  aus  Mehl  stammende  Faser  eine  Faser 
aus  Hafer  umfaBt. 

8.  Mischung,  wie  in  Anspruch  1  oder  Anspruch  4  beansprucht,  wobei  das  Protein  aus  der  Gruppe  ausgewahlt  wird, 
die  aus  Eialbumin,  Molkeprotein,  Leguminosenprotein  und  Mischungen  daraus  besteht. 

9.  Mischung,  wie  in  Anspruch  1  oder  Anspruch  4  beansprucht,  wobei  das  Protein  in  einer  Menge  von  etwa  0,75  bis 
etwa  3  Gewichts%  vorhanden  ist. 

1  0.  Mischung  wie  in  Anspruch  1  oder  Anspruch  4  beansprucht,  wobei  das  Gewichtsverhaltnis  Zucker  zu  Mehl  wenig- 
stens  etwa  1,15:1,  vorzugsweise  wenigstens  etwa  1,3:1  ist. 

11.  Gebackenes  Produkt,  welches  aus  der  Backmischung  hergestellt  ist,  die  in  einem  der  Anspriiche  1  bis  10  bean- 
sprucht  wird. 

12.  Verfahren  zur  Herstellung  der  Backmischung  mit  hohem  Verhaltnis,  welches  die  Schritte  umfaBt: 

(a)  Herstellung  des  chlorfrei  warmebehandelten  glatten  Mehls;  und 

(b)  Vermischen  des  warmebehandelten  glatten  Mehls  mit  einer  wirksamen,  das  Volumen  steuernden  Menge 
an  der  nicht  aus  dem  Mehl  stammenden  Faser  und  einer  wirksamen,  die  Bruchigkeit  steuernden  Menge  des 
Proteins,  urn  eine  Mischung  zu  bilden,  die  etwa  20  bis  45  Gewichts%  des  Mehls,  etwa  0,25  bis  3  Gewichts% 
an  der  nicht  aus  dem  Mehl  stammenden  Faser  und  etwa  0,25  bis  6  Gewichts%  des  Proteins  umfaBt. 

13.  Verfahren,  wie  in  Anspruch  12  beansprucht,  wobei  das  warmebehandelte  glatte  Mehl  durch  Erhitzen  des  glatten 
Mehls  auf  eine  Temperatur  hoher  als  etwa  180  °F  (82  °C)  fur  eine  ausreichende  Zeitspanne  erhalten  werden  kann, 
urn  den  Feuchtigkeitsgehalt  in  dem  glatten  Mehl  auf  unter  etwa  10  %  zu  vermindern,  vorzugsweise  hoher  als  220 
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°F  (104  °C)  fur  eine  ausreichende  Zeitspanne,  urn  den  Feuchtigkeitsgehalt  in  dem  glatten  Mehl  auf  etwa  5  bis  8 
Gewichts%  des  glatten  Mehls  zu  vermindern,  insbesondere  etwa  240  °F  bis  250  °F  (1  16  bis  121  °C)  fur  eine  aus- 
reichende  Zeitspanne,  urn  den  Feuchtigkeitsgehalt  in  dem  glatten  Mehl  auf  etwa  5  bis  8  %  zu  vermindern. 

5  14.  Verfahren,  wie  in  Anspruch  1  3  beansprucht,  welches  den  Schritt  des  Anfeuchtens  des  glatten  Mehls,  dem  Erhitzen 
folgend  umfaBt,  urn  den  Feuchtigkeitsgehalt  in  dem  glatten  Mehl  auf  uber  etwa  10,5  Gewichts%  zu  erhohen. 

Revendications 

10  1  .  Composition  de  produits  de  boulangerie  a  rapport  eleve  d'ingredients  qui  comprend: 

(a)  environ  20  a  45%  en  poids  d'une  farine  tendre  traitee  thermiquement  exempte  de  chlore; 
(b)  environ  0,25  a  3%  en  poids  d'une  fibre  sans  farine,  prevue  pour  la  regulation  du  volume; 
(c)  environ  0,25  a  6%  en  poids  d'une  proteine,  fournie  pour  maTtriser  la  fragilite;  et 

15  (d)  environ  25  a  55%  en  poids  de  Sucre; 

le  rapport  ponderal  du  Sucre  a  la  farine  tendre  traitee  thermiquement  etant  au  moins  d'environ  1:1,  et  la  masse 
volumique  d'un  produit  cuit  provenant  de  la  composition  de  produit  cuit  a  rapport  eleve  d'ingredients  etant  inferieure 
a  environ  0,34  a  0,39  g.cm"3  (5,6  a  6,3  g.in"3). 

20 
2.  Composition  selon  la  revendication  1  ,  dans  laquelle  la  farine  tendre  traitee  thermiquement  peut  etre  obtenue  en 

chauffant  une  farine  tendre  a  une  temperature  superieure  a  environ  82°C  (180°F)  pendant  une  duree  suffisante 
pour  reduire  la  teneur  en  humidite  dans  la  farine  tendre  au-dessous  d'environ  10%,  de  preference  superieure  a 
104°C  (220°F)  pendant  une  duree  suffisante  pour  reduire  la  teneur  en  humidite  dans  la  farine  tendre  a  environ  5  a 

25  8%  en  poids  de  la  farine  tendre,  de  fagon  plus  particulierement  preferee  d'environ  1  15°C  (240°F)  a  121°C  (250°F) 
pendant  une  duree  suffisante  pour  reduire  la  teneur  en  humidite  dans  la  farine  tendre  a  environ  5  a  8%. 

3.  Composition  selon  la  revendication  1  ,  dans  laquelle  la  proteine  comprend  une  proteine  hydrosoluble,  denaturable 
a  la  chaleur. 

30 
4.  Composition  de  produits  de  boulangerie  a  rapport  eleve  en  ingredients  qui  comprend: 

(a)  une  farine  tendre  traitee  thermiquement  exempte  de  chlore  qui  peut  etre  obtenue  en  chauffant  une  farine 
tendre  a  une  temperature  superieure  a  environ  104°C  (220°F)  pendant  une  duree  suffisante  pour  reduire  la 

35  teneur  en  humidite  dans  la  farine  tendre  a  environ  5  a  8%; 
(b)  environ  0,25  a  3%  en  poids  d'une  fibre  sans  farine; 
(c)  environ  0,25  a  6%  en  poids  d'une  proteine  hydrosoluble  denaturable  a  la  chaleur;  et 
(d)  un  sucre; 

40  le  rapport  ponderal  du  sucre  a  la  farine  tendre  traitee  thermiquement  etant  inferieur  a  environ  1  ,15:1  . 

5.  Composition  selon  la  revendication  1  ou  4,  dans  laquelle  la  farine  tendre  est  efficacement  humidif  iee  a  la  suite  du 
chauffage  pour  augmenter  I'humidite  dans  la  farine  tendre  au-dessus  d'environ  10,5%. 

45  6.  Composition  selon  la  revendication  1  ou  4,  dans  laquelle  la  farine  tendre  comprend  une  farine  de  ble  tendre. 

7.  Composition  selon  la  revendication  1  ou  4,  dans  laquelle  la  fibre  sans  farine  comprend  une  fibre  d'avoine. 

8.  Composition  selon  la  revendication  1  ou  4,  dans  laquelle  la  proteine  est  choisie  dans  le  groupe  forme  par  le  blanc 
so  d'oeuf,  la  proteine  de  petit-lait,  les  proteines  de  legume  et  leurs  melanges. 

9.  Composition  selon  la  revendication  1  ou  4,  dans  laquelle  la  proteine  est  presente  a  raison  d'environ  0,75  a  environ 
3%  en  poids. 

55  10.  Composition  selon  la  revendication  1  ou  4,  dans  laquelle  le  rapport  ponderal  de  sucre  a  farine  est  au  moins  d'envi- 
ron  1,15:1,  de  preference  au  moins  d'environ  1,3:1. 

1  1  .  Produit  cuit  fait  a  partir  d'une  composition  de  produits  de  boulangerie  selon  I'une  quelconque  des  revendications  1 
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a  10. 

2.  Procede  de  preparation  d'une  composition  de  produits  de  boulangerie  a  rapport  eleve  d'ingredient  comprenant  les 
etapes  consistant: 

(a)  a  preparer  une  farine  tendre  traitee  thermiquement  exempte  de  chlore;  et 
(b)  a  combiner  la  farine  tendre  traitee  thermiquement  avec  une  quantite  efficace  d'une  fibre  sans  farine  pour 
reguler  le  volume  et  une  quantite  d'une  proteine  efficace  pour  maTtriser  la  fragilite  pour  former  une  composition 
qui  comprend  d'environ  20  a  45  %  en  poids  de  la  farine,  d'environ  0,25  a  3%  en  poids  de  la  fibre  sans  farine  et 
d'environ  0,25  a  6%  en  poids  de  la  proteine. 

3.  Procede  selon  la  revendication  12,  dans  lequel  la  farine  tendre  traitee  thermiquement  peut  etre  obtenue  en  chauf- 
fant  une  farine  tendre  a  une  temperature  superieure  a  82°C  (180°F)  pendant  une  duree  suffisante  pour  reduire  la 
teneur  en  humidite  dans  la  farine  au-dessous  d'environ  10%,  de  preference  superieure  a  104°C  (220°F)  pendant 
une  duree  suffisante  pour  reduire  la  teneur  en  humidite  dans  la  farine  tendre  a  environ  5  a  8%  en  poids  de  la  farine 
tendre,  de  fagon  plus  particulierement  preferee  d'environ  116  a  121°C  (240  a  250°F)  pendant  une  duree  suffisante 
pour  reduire  la  teneur  en  humidite  dans  la  farine  tendre  a  environ  5  a  8%. 

4.  Procede  selon  la  revendication  13,  qui  inclut  I'etape  consistant  a  humidifier  la  farine  tendre  a  la  suite  du  chauffage 
pour  augmenter  I'humidite  dans  la  farine  tendre  au-dessus  d'environ  10,5%  en  poids. 
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