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Description 

This  invention  relates  to  a  method  of  preparing 
thickener-free  consumption  ice  or  ice  cream  from  a 
mixture  of  fermented  milk  constituents,  including 
whey  protein-rich  products,  and  sugars,  and  optional- 
ly  emulsifying  agents,  flavouring  material  and  other 
conventional  components  by  mixing  those  ingre- 
dients  and  freezing  the  mixture  under  aeration. 

The  term  "consumption  ice"  as  used  herein  refers 
to  ice  cream  produced  from  non-butter  fat,  sometimes 
referred  to  as  'mellorine'. 

Such  a  method  is  known  from  US  patent  specifi- 
cation  4,110,476,  except  that  in  that  method  always 
microcrystalline  cellulose  is  utilized  in  the  mix  as  a 
stabilizer  and  thickener.  A  yogurt  ice  cream  without 
thickener  is  mentioned  in  a  publication  in  Nordeuro- 
paeisk  Mejeri-tidsskrift  8  (1977)  257-259.  The  formu- 
lation  comprises,  in  addition  to  saccharose,  exclu- 
sively  milk  derived  products,  i.e.  in  addition  to  ordi- 
nary  yogurt  5  different  whey  products,  obtained  by 
lactose  hydrolysis,  from  whey  and  from  purified  lac- 
tose,  by  ion  exchange  extraction,  by  ultrafiltration  and 
still  other  techniques.  This  technique  is  rendered  un- 
attractive  by  the  large  number  of  ingredients,  some  of 
which  are  not  available  unless  at  high  cost. 
Accordingly,  one  can  attempt  to  employ  a  slightly  sim- 
plified  formulation,  using  as  an  ingredient,  in  addition 
to  ordinary  yogurt,  a  whey  protein  preparation,  which 
may  or  may  not  be  combined  with  conventional  thick- 
eners,  as  in  the  US  specification  referred  to.  But  there 
are  objections  to  such  thickeners,  which,  in  general, 
must  be  specified  as  such  or  by  a  code  on  the  pack- 
age,  because  the  consumer  tends  to  be  suspicious 
regarding  such  ingredients  that  are  notfamiliarto  him. 

From  a  whey  protein-enriched  yogurt  of  a  normal 
type,  fermented  at  elevated  temperature  with  cultures 
containing  Lactobacillus  bulgaricus  and  Streptococ- 
cus  thermophilus,  a  thickener-free  yogurt  ice  cream 
can  be  prepared  by  freezing  under  aeration,  which 
yields  a  palatable  ice  cream  of  fairly  good  texture.  But 
then  the  product  exhibits  the  disadvantage  of  a  rela- 
tively  low  "overrun"  which  in  general  is  substantially 
less  than  80%. 

"Overrun"  is  the  increase  in  volume  of  the  frozen 
ice  cream  mass  caused  by  the  air  incorporated  as  a 
result  of  the  aeration  of  the  mix  during  freezing,  ex- 
pressed  as  a  percentage  by  volume  of  the  volume 
without  aeration.  Such  an  ice  cream  with  low  overrun 
has  a  firm  but  at  the  same  time  actually  too  solid  a  tex- 
ture,  it  has  a  not  so  desirable  high  calorie  content  and 
is  relatively  costly,  all  as  compared  with  an  equivalent 
volume  of  ice  cream  with  high  overrun  rates. 

It  has  now  been  found  that  a  yogurt  ice  cream 
with  high  overrun  can  be  obtained  by  starting  from  a 
mixture  of  milk  constituents,  in  which  the  ratio  of  whey 
proteins  to  casein  proteins  is  at  least  50:50,  ferment- 
ing  said  mixture  to  a  pH  between  pH  4.3  and  pH  5.5 

and,  after  mixing  all  ingredients,  aerating  the  mix  in 
that  pH  range  and  freezing  it  to  form  ice  cream  with 
an  overrun  of  at  least  80%  by  volume,  particularly  at 
least  100%  by  volume. 

5  It  has  been  found  that  conventional  yogurt  cul- 
tures  generally  continue  fermentation  until  a  pH  below 
4.3  has  been  reached:  mostly  fermentation  stops  at 
approximately  4.0-3.0.  During  cooling,  too,  fermenta- 
tion  continues,  though  much  slower,  until  the  final  pH 

10  typical  for  the  starter  culture  is  reached.  Even  in  the 
frozen  state,  enzymatic  processes  may  still  continue. 
When  pH  falls  below  4.3,  the  air-retaining  ability  of 
the  freezing  yogurt  mix  without  vegetable  stabilizers 
proves  insufficient  to  retain  more  than  a  limited  vol- 

15  ume  of  air  of  approximately  60-70%  in  the  freezing 
mix.  But  when  a  culture  of  lactic  acid  bacteria  is  used 
which  by  nature  have  a  limited  acid-forming  ability 
such  that  fermentation  stops  in  the  desired  range  be- 
tween  pH  4.3  and  pH  5.5,  a  tart  yogurt  ice  cream  can 

20  be  prepared  which  freezes  well  with  an  overrun  of 
more  than  80%  by  volume.  Particularly  useful  for  this 
purpose  are  the  well  known  ABT  cultures,  which 
chiefly  contain  germs  of  Lactobacillus  acidophilus, 
Lactobacillus  bifidus  and  Streptococcus  thermophi- 

25  lus.  Such  starters  are  conventional  for  the  prepara- 
tion  of  so-called  acidophilus  and  bifidus  milk  prod- 
ucts,  fermented  milk  products  with  a  different  flavour 
and  a  different  texture  from  the  normal  yogurt  types 
prepared  with  Lactobacillus  bulgaricus  and  Strepto- 

30  coccus  thermophilus.  Also,  this  acidophilus-bifidus 
milk  contains  more  dextrorotatory  lactic  acid  than 
normal  yogurt.  Furthermore,  the  microorganisms  in 
the  ABT  cultures  tend  to  stop  the  production  of  lactic 
acid  at  a  slightly  higher  pH  than  the  Lactobacillus  bul- 

35  garicus  starters.  The  so-called  AB  starters  also  exhib- 
it  this  property. 

When  the  weakly  acid-  forming  culture  does  not 
produce  sufficient  acid,  the  pH  can,  if  desired,  be  low- 
ered  by  adding  for  example  lactic  acid,  particularly  af- 

40  ter  the  temperature  has  first  been  lowered  to  below 
5°C.  In  that  case  the  acid  addition  can  be  performed 
without  objections,  to  a  pH  of  approx.  4.3,  without  an 
undesirable  texture  developing  in  the  ice  cream  owing 
to  local  protein  agglomeration. 

45  Similarly,  a  pH  that  has  fallen  somewhat  too  low 
can  readily  be  corrected  by  means  of  alkaline  reactive 
agents,  but  this  does  not  correct  any  change  of  taste 
that  has  thereby  occurred  or  any  texture  change  of 
agglomerated  casein  proteins  that  has  already  occur- 

so  red. 
Yogurt  ice  cream  according  to  the  method  invent- 

ed  can  best  be  prepared  with  a  solids  content  be- 
tween  35  and  45%  by  weight,  with  a  total  protein  con- 
tent  between  4  and  12%  by  weight. 

55  Acomposition  is  preferred  wherein  such  an  amount  of 
milk  constituents  is  utilized  that  at  least  2%  by  weight 
of  casein  protein  is  present  in  the  mixture.  In  the  form 
of  whey  products,  whey  powder,  which  may  or  may 
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not  be  desalinated,  desugared,  lactase-treated  or  as 
whey  protein  concentrate  or  whey  protein  ioslate,  so 
much  whey  protein  is  then  employed  in  the  mix  that 
in  total  at  least  2%  by  weight  of  whey  protein  is  pres- 
ent,  preferably  more. 

But  an  increase  of  the  whey  protein  content 
above  the  50:50  ratio  of  whey  protein  to  casein  protein 
may,  as  was  found,  yield  a  particular  effect  on  the  tex- 
ture  and  the  properties  of  the  ice  cream.  In  particular, 
it  was  found  that  when  the  ratio  of  whey  protein  to  ca- 
sein  protein  is  equal  to  or  higher  than  66:34  or  2:1  the 
ice  cream  may  exhibit  a  surprising  behaviour  upon 
melting.  Although  the  yogurt  ice  cream  traverses  the 
transition  from  the  solid  state  to  the  liquid  state  then, 
the  form  of  the  ice  cream  remains  well  intact.  A  por- 
tion  of  ice  cream  melting  on  a  dish  hardly  sags,  if  at 
all;  a  yogurt  ice  cream  lolly  hardly  drips.  Consumption 
ice  or  yogurt  ice  creams  of  normal  quality  sag  upon 
melting  or  drip,  while  the  yogurt  ice  cream  products 
prepared  according  to  the  invention  in  the  aforemen- 
tioned  ratio  of  whey  protein  to  casein  protein  are  much 
stabler  in  retaining  their  form. 

Another  particular  advantage  of  the  invention  is 
that  in  principle  the  ice  cream  obtained  exhibits  the 
desired  properties  well  without  using  emulsif  iers.  The 
milk  proteins  present,  which  have  a  raised  whey  pro- 
tein  content,  have  amply  sufficient  emulsifying  prop- 
erties  to  keep  the  fat  in  an  ice  cream  emulsified  in  a 
stable  manner.  This  holds  also  in  cases  where  no 
cream  with  already  emulsified  fat  is  used  as  a  basic 
ingredient,  and  likewise  in  cases  where  butter  or  iso- 
lated  milk  fat  together  with  skim  milk  or  a  solution  of 
skim  milk  powder  and  whey  protein  concentrates  is 
utilized.  The  homogenizing  processes  which  the  ice 
cream  mix  is  subjected  to  can  then  be  well  performed 
in  such  a  way  that  after  mixing  the  molten  milk  fat  in 
the  milk  a  homogeneous  fat  distribution  is  effected. 
Entirely  the  same  technique  is  applicable  when  in- 
stead  of  ice  cream,  which  by  legal  standards  should 
contain  only  milk  fat,  consumption  ice  is  prepared  ac- 
cording  to  the  invention. 

One  starts  from  fat  or  oil  which  is  not  derived  from 
milk.  Thus  an  ice  cream  of  a  less  expensive  type  can 
be  made,  the  disadvantage  being,  however,  that  the 
taste  of  a  yogurt  ice  cream  based  on  real  milk  fat  is 
generally  rated  higherthan  that  of  a  yogurt  ice  cream 
of  consumption  ice  quality. 

The  taste  of  the  ice  cream  obtained  can  be  varied 
by  admixing  conventional  ice  cream  ingredients,  such 
as  flavouring,  fruit,  nuts,  chocolate  and  the  like.  Pro- 
vided  such  admixtures  are  of  the  proper  bacteriolog- 
ical  quality,  they  can  be  added  after  pasteurization  of 
the  ice  cream  mix.  This  is  advantageous  when  admix- 
ing  fruit,  nuts  and  the  like,  in  that  the  texture  of  the 
mixture  is  not  disturbed  by  a  homogenization  process. 
The  choice  of  the  bacteria  culture  which  the  product 
is  fermented  with,  also  affects  the  taste.  Besides  a 
culture  containing  Lactobacillus  acidophilus  as  well 

as  L.  bifidus  and  Streptococcus  thermophilus  (ABT 
culture),  a  culture  with  just  the  lactobacilli,  a  so-called 
AB  culture,  can  be  chosen. 

5  One  may  also  search  for  cultures  that  form  more, 
or  less,  slime  than  the  conventional  cultures.  Mixed 
cultures  that  are  conventionally  used  for  other  mildly 
fermented  milk  products,  for  instance  for  kefir,  can 
also  be  used  according  to  the  invention,  provided 

10  they  satisfy  the  required  degree  of  fermentation. 
Thus  the  type  of  flavour  of  the  ice  cream  product  ob- 
tained  can  be  influenced. 

Further,  the  proportion  of  milk  components  in  the 
ice  cream  mix  can  be  increased  while  simultaneously 

15  increasing  the  whey  protein  content  as  related  to  the 
total  protein  by  utilizing  whey  products  hydrolyzed  us- 
ing  lactase  in  the  mix,  instead  of  dextrose  and/or  sac- 
charose.  This  hydrolysis  renders  the  milk  sugar 
sweeter  in  taste  and  at  the  same  time  prevents  the 

20  problem  of  "sandiness"  caused  by  crystallization  of 
milk  sugar.  A  hydrolyzed  whey,  which  may  or  may  not 
be  desalinated,  is  considerably  cheaper  than  an 
equivalent  mixture  of  dextrose  and  whey  protein  con- 
centrate  with  the  same  sugar  concentration  and  pro- 

25  tein  contribution. 
The  method  invented  will  be  illustrated  in  and  by 

the  following  Examples. 

Example  1 
30 

From  8.8  kg  skim  milk  powder,  3.5  kg  whey  pro- 
tein  comcentrate  (75%  protein)  and  66.8  1  water  a 
milk  solution  was  prepared,  to  which  32.9  kg  cream 
(42.5%  fat)  was  added.  The  milk  prepared  at  50°C 

35  was  deaerated  at  that  temperature  for  3  h,  followed  by 
heating  to  80°C  and  two-step  homogenization  at  250 
atm/50  atm  (250*1,  01  3*1  05  Pa/50*  1,01  3*  105  Pa). 
After  cooling  to  a  suitable  fermentation  temperature, 
a  starter  culture  of  a  conventional  starter  of  the  type 

40  ISt  for  fermented  milk  products  was  added  to  this 
milk.  After  15  h  incubation  at  a  temperature  of  35°C, 
pH  had  dropped  to  4.0  due  to  the  formation  of  lactic 
acid.  To  the  fermented  product  21  kg  saccharose  and 
7  kg  dextrose  were  added.  Agitation  rendered  the 

45  mass  homogeneous,  the  sugar  going  into  solution 
and  the  base  for  yogurt  ice  cream  exhibiting  a  smooth 
thin-fluid  viscosity.  The  liquid  was  pasteurized  at 
80°C  in  a  through-flow  pasteurizer  with  a  residence 
time  of  30  s  and  subjected  to  two-step  homogeniza- 

50  tion  at  50  atm/0  atm  (50*1,  01  3*1  05  Pa/0  Pa). 
Freezing  of  portions  of  this  ice  cream  mix  by 

means  of  a  scraped  heat  exchanger  conventionally 
used  for  that  purpose  yielded  yogurt  ice  cream  of 
good  quality  with  an  agreeable  tart  flavour  and  good 

55  consistency,  butwith  a  volume  overrun  of  about  65%. 

Example  2 

In  entirely  the  same  manner,  a  milk  was  prepared 
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consisting  of  skim  milk  powder,  whey  protein  concen- 
trate,  water  and  cream,  which  milk  was  cooled  to  35°C 
after  deaeration  and  homogenization  at  80°C. 

To  the  milk  a  starter  of  the  ABT  type  was  added. 
Such  a  mixed  starter,  which  is  conventional  for  so-cal- 
led  acidophilus/bif  idus  milk  products,  contains  germs 
of  Lactobacillus  acidophilus  and  Lactobacillus  bifidus 
as  well  as  germs  of  Streptococcus  thermophilus,  ap- 
proximately  in  the  ratio  of  40%/40%/20%. 

After  15  h  incubation  at  35°C,  pH  had  dropped  to 
pH  4.35. 

Again  saccharose  and  dextrose  were  added  to 
the  fermented  milk,  the  mixture  was  agitated  and  pas- 
teurized  at  80°C.  Upon  freezing  this  yogurt  ice  cream 
mix  in  the  same  freezer  as  in  Example  1  ,  it  was  found 
a  yogurt  ice  cream  of  equally  good  quality,  of  good 
taste  and  consistency  was  obtained.  However,  the 
overrun  of  the  ice  cream  according  to  the  method  in- 
vented  was  considerably  higher,  namely  between  80 
and  90%. 

Example  3 

Entirely  in  accordance  with  Example  1,  a  mixture 
of  73.4  kg  skim  milk,  4.05  kg  whey  protein  concentrate 
(75%)  and  32.9  kg  cream  was  prepared,  which  after 
3  h  of  deaeration  at  50°C  was  subjected  to  two-step 
homogenization  at  80°C. 

Fermentation  with  an  ISt  starter  and  sugar  addi- 
tion  occurred  as  indicated  above  with  reference  to  Ex- 
ample  1  .  The  yogurt  ice  cream  mix  with  a  pH  of  3.95 
was  pasteurized  and  frozen  in  the  conventional  man- 
ner. 

It  was  found  that  the  portions  of  ice  cream  thus 
obtained  exhibited  good  consistency  and  an  agree- 
able  flavour,  and,  moreover,  when  such  a  portion  was 
placed  on  a  dish  and  allowed  to  thaw  quietly,  its  form 
proved  to  remain  very  stable  during  melting.  After 
complete  melting,  the  mass  retained  its  external  form, 
much  like  a  pudding,  without  a  thin  layer  of  liquid  melt- 
ing  off,  as  occurs  in  ice  creams  of  conventional  qual- 
ity.  Also  when  the  mix  was  frozen  in  the  form  of  ice 
cream  lollies,  the  yogurt  ice  cream  obtained  exhibited 
extremely  attractive  melting  behaviour  in  that  also  af- 
ter  thawing  virtually  no  molten  liquid  dripped  off  the 
ice  cream. 

The  overrun  of  this  ice  cream  prepared  with  ISt 
starter  was  approximately  70%. 

Repetition  of  this  test  with  an  ice  cream  mix  which 
had  been  soured  only  to  pH  4.3  using  an  ABT  starter, 
yielded  a  type  of  yogurt  ice  cream  of  the  same  attrac- 
tive  type,  with  the  same  particular  melting  qualities. 
The  overrun  of  the  ice  cream,  however,  could  be  con- 
siderably  higher  than  in  the  more  acid  ice  cream  that 
had  been  prepared  with  ISt  starter  -  namely,  95%. 

Similarly,  a  favourable  overrun  was  achieved 
with  an  ice  cream  mix  which  upon  fermentation  with 
ABT  starter  soured  only  to  pH  4.45.  After  treatments 

as  described  including  sugar  addition,  however,  the 
mix  was  cooled  to  5°C  and  then  adjusted  to  pH  4.30 
with  a  diluted  lactic  acid  solution.  Then  the  mix  was 

5  pasteurized  and  homogenized. 

Example  4 

In  92.3  kg  skim  milk4.05  kg  whey  protein  concen- 
10  trate  was  dissolved  at  a  temperature  of  approx.  50°C. 

After  deaeration  for  3  h  an  amount  of  14.0  kg  anhy- 
drous  butterfat,  also  heated  to  50°C,  was  added  to  the 
milk,  whereafter  emulsif  ication  was  effected  by  two- 
step  homogenization  at  250  atm  and  50  atm  at  80°C. 

15  Entirely  as  in  the  preceding  Examples,  at  35°C  a 
starter  culture,  this  time  of  the  AB  type,  was  added 
and  incubated.  After  pH  reached  the  value  4.3,  21  kg 
saccharose  and  7  kg  dextrose  were  added.  Then  pas- 
teurization  was  done  at  80°C  using  a  through-flow 

20  pasteurizer,  followed  again  by  homogenization. 

Example  5 

According  to  the  same  formulation  as  employed 
25  in  Examples  1-4,  a  mixture  was  prepared  of  cream, 

skim  milk,  and  whey  protein  concentrate  in  a  ratio  be- 
tween  those  components  such  that  the  ice  cream  mix 
obtained  afterfermentation  and  admixing  sugars  con- 
tained  2%  casein  protein  and  6%  whey  protein. 

30  The  cream  mixture  to  be  fermented  was  mixed 
and  deaerated  at  50°C.  Homogenization  under  stan- 
dard  conditions,  at  250  atm  (250*1,  01  3*1  05  Pa)  and 
50  atm  (50*1,  01  3*1  05  Pa),  after  heating  to  80°C, 
yielded  the  milk  to  be  fermented,  which  after  cooling 

35  to  35°C,  was  inoculated  with  a  commercially  available 
starter  of  the  ABT  type.  At  pH  4.4  sugar  was  added 
as  in  the  preceding  Examples. 

After  a  pasteurization  step  and  a  homogenization 
step  the  mix  could  be  frozen  in  a  conventional  ice 

40  cream  freezer  to  form  an  ice  cream  of  very  good  ap- 
pearance  and  good  taste,  body  and  with  a  particularly 
attractive  melting  behaviour.  It  was  found  the  overrun 
of  the  ice  cream  could  increase  to  120%  without  any 
special  steps. 

45  When  the  mix  is  processed  to  make  an  ice  cream 
for  commercial  purposes,  the  overrun  must  not  ex- 
ceed  100%.  By  controlling  the  freezing  conditions  to 
avoid  the  overrun  exceeding  that  limit,  a  comparable 
batch  of  ice  cream  could  be  prepared  which  was  dis- 

50  tinguishable  from  yogurt  ice  creams  of  conventional 
quality  in  that  it  indeed  exhibited  an  overrun  of  100% 
as  exactly  as  possible. 

Example  6 
55 

According  to  the  same  method  as  set  forth  in  Ex- 
ample  2,  fruit  yogurt  ice  cream  was  prepared.  To  that 
effect,  after  the  final  pasteurization  step,  a  sterile 
strawberry  concentrate  was  added  to  the  ice  cream 

4 
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mix  in  the  ratio  of  15%  by  weight  of  fruit  concentrate 
to  85%  by  weight  of  ice  cream  mix. 

Other  types  of  fruit,  nuts,  chocolate  particles  and 
the  like,  too,  proved  to  lend  themselves  well  for  utili- 
zation  in  the  yogurt  ice  cream  mix  prepared  as  in  Ex- 
ample  2.  It  did  prove  necessary  to  adjust  the  method 
so  that  the  additions  would  not  be  disturbed  by  the 
treatment  carried  out,  so  as  to  prevent,  for  example, 
the  chocolate  particles  from  melting  during  heating 
and  the  like. 

When  utilizing  soft,  low-pectin  fruits,  it  was  nec- 
essary  to  employ  a  pectin-enriched  concentrate, 
which  did  not  essentially  disturb  the  character  of  the 
thickener-free  yoghurt  ice  cream. 

Claims 

1.  A  method  of  preparing  thickener-free  consump- 
tion  ice  or  ice  cream  from  a  mixture  of  fermented 
milk  constituents,  including  whey  protein-rich 
products,  and  sugars,  and  optionally  emulsifying 
agents,  flavouring  material  and  other  convention- 
al  components  by  mixing  the  ingredients  and 
freezing  the  mixture  under  aeration  in  a  conven- 
tional  manner,  characterized  by  starting  from  a 
mixture  of  milk  constituents  in  which  the  ratio  of 
whey  proteins  to  casein  proteins  is  at  least  50:50, 
fermenting  said  mixture  to  a  pH  between  pH  4.3 
and  pH  5.5  and,  after  mixing  all  ingredients,  aer- 
ating  the  mix  in  said  pH  range  and  freezing  it  to 
form  ice  cream  with  an  overrun  of  at  least  80% 
by  volume,  particularly  at  least  100%. 

2.  A  method  according  to  claim  1,  characterized  in 
that  fermentation  to  a  pH  between  pH  5.5  and  pH 
4.3  is  performed  by  adding  a  mixed  culture  of  lac- 
tic  acid  bacteria  of  a  type  having  such  a  limited 
acid-forming  capacity  that  fermentation  stops  in 
the  desired  pH  range. 

3.  A  method  according  to  claim  2,  characterized  by 
utilizing  a  mixed  culture  in  which  at  least  the  spe- 
cies  Lactobacillus  acidophilus  and  Lactobacillus 
bifidus  are  present  in  considerable  numbers. 

4.  A  method  according  to  claim  3,  characterized  by 
utilizing  a  mixed  culture  in  which  at  least  the  spe- 
cies  Lactobacillus  acidophilus,  Lactobacillus  bifi- 
dus  and  Streptococcus  thermophilus  are  present 
in  considerable  numbers. 

5.  A  method  according  to  any  one  of  the  preceding 
claims,  characterized  by  fermenting  the  mixture 
of  milk  constituents  by  adding  organic  acid  at  a 
temperature  below  5°C  to  adjust  to  the  desired 
pH  in  the  range  between  pH  4.3  and  5.5. 

6.  A  method  according  to  any  one  of  the  preceding 
claims,  characterized  in  that  the  solid  content  of 
the  mixture  at  freezing  is  between  35  and  45%  by 

5  weight. 

7.  A  method  according  to  any  of  the  preceding 
claims,  characterized  in  that  the  protein  content 
of  the  mixture  is  between  4  and  12%  by  weight. 

10 
8.  A  method  according  to  any  one  of  the  preceding 

claims,  characterized  in  that  at  least  2%  by 
weight  of  casein  protein  is  present  in  the  mixture 
in  the  form  of  milk  constituents  and  that  such  an 

15  amount  of  whey  protein-rich  products  has  been 
added  thereto,  that  the  whey  protein  content  is  at 
least  equal  to  the  casein  content. 

9.  A  method  according  to  the  preceding  claim,  char- 
20  acterized  in  that  the  whey  protein  content  is  at 

least  twice  as  high  as  the  casein  content. 

10.  A  method  according  to  any  of  the  preceding 
claims,  characterized  in  that  the  sugars  consist 

25  entirely  or  predominantly  of  hydrolyzed  lactose. 

11.  A  method  according  to  any  of  the  preceding 
claims,  characterized  by  pasteurizing  the  ice 
cream  mix  after  fermentation  and  before  freez- 

30  ing. 

12.  A  method  according  to  any  of  the  preceding 
claims,  characterized  by  preparing  ice  cream  by 
exclusively  employing  cream,  milk  fat  or  another 

35  milk  fat-containing  product  as  the  fat-containing 
material. 

Patentanspruche 
40 

1  .  Verfahren  zur  Gewinnung  verdickerfreien  Speiseei- 
ses  oder  Eiscreme  aus  einer  Mischung  von  fermen- 
tierten  Milchbestandteilen  mit  molkeproteinreichen 
Produkten  und  Zuckern  und  gegebenenfalls 

45  Emulgiermitteln,  Aromamitteln  und  anderen  ubli- 
chen  Komponenten  durch  Mischen  der  Inhalts- 
stoffe  und  Einfrieren  der  Mischung  unter  Beluf- 
tung  auf  ubliche  Weise,  dadurch  gekennzeichnet, 
daft  von  einer  Mischung  aus  Milchbestandteilen, 

so  in  welchen  das  Verhaltnis  von  Molkeprotein  zu 
Kaseinprotein  wenigstens  50:50  betragt,  ausge- 
gangen  wird,  die  Mischung  auf  einen  pH-Wert 
zwischen  4,3  und  5,5  fermentiert  wird  und  nach 
Mischen  aller  Inhaltsstoffe  die  Mischung  in  dem 

55  pH-Bereich  beluftet  und  zur  Bildung  von  Eiscre- 
me  mit  einem  Uberschuli  von  wenigstens 
80Vol%,  speziell  wenigstens  100%  eingefroren 
wird. 

5 



g EP  0  438  201  B1 10 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dad  die  Fermentierung  auf  einen  pH- 
Wert  zwischen  5,5  und  4,3  durch  Zugabe  einer 
gemischten  Kulturvon  Milchsaurebakterien  eines 
Typs  erreicht  wird,  die  eine  derart  begrenzte  Sau- 
rebildungskapazitat  haben,  dali  die  Fermentie- 
rung  in  dem  gewunschten  pH-Bereich  stoppt. 

3.  Verfahren  nach  Anspruch  2  gekennzeichnet 
durch  Verwendung  einer  gemischten  Kultur,  in 
der  wenigstens  die  Spezies  Lactobacillus 
acidophilus  und  Lactobacillus  bifidus  in  betracht- 
lichen  Anzahlen  vorhanden  sind. 

4.  Verfahren  nach  Anspruch  3  gekennzeichnet  durch 
die  Verwendung  einer  gemischten  Kultur,  in  derwe- 
nigstens  die  Spezies  Lactobacillus  acidophilus, 
Lactobacillus  bifidus  und  Streptococcus 
thermophilus  in  betrachtlichen  Anzahlen  vorhan- 
den  sind. 

5.  Verfahren  nach  einem  der  vorstehenden  Anspru- 
che,  dadurch  gekennzeichnet,  dali  die  Mischung 
der  Milchbestandteile  durch  Zugabe  einer  organi- 
schen  Saure  bei  einer  Temperatur  unterhalb  von 
5°C  fermentiert  wird,  urn  den  gewunschten  pH- 
Wert  im  Bereich  zwischen  4,3  und  5,5  einzustel- 
len. 

6.  Verfahren  nach  einem  der  vorstehenden  Anspru- 
che,  dadurch  gekennzeichnet,  dali  der  Feststoff- 
gehalt  der  Mischung  beim  Einfrieren  zwischen  35 
und  45Gew.%  betragt. 

7.  Verfahren  nach  einem  der  vorstehenden  Anspru- 
che,  dadurch  gekennzeichnet,  dali  der  Protein- 
gehalt  der  Mischung  zwischen  4  und  12  Gew.% 
liegt. 

8.  Verfahren  nach  einem  der  vorstehenden  Anspru- 
che,  dadurch  gekennzeichnet,  dali  wenigstens  2 
Gew.%  an  Kaseinprotein  in  der  Mischung  in  der 
Form  von  Milchbestandteilen  vorhanden  sind,  und 
dali  eine  solche  Menge  an  molkeproteinreichen 
Produkten  dazugegeben  wird,  dali  der 
Molkeproteingehalt  wenigstens  gleich  dem  Kase- 
ingehalt  ist. 

9.  Verfahren  nach  einem  der  vorstehenden  An- 
spruche,  dadurch  gekennzeichnet,  dali  der 
Molkeproteingehalt  wenigstens  zweimal  so  hoch 
wie  der  Kaseingehalt  ist. 

1  0.  Verfahren  nach  einem  der  vorstehenden  Anspru- 
che,  dadurch  gekennzeichnet,  dali  die  Zucker  im 
wesentlichen  oder  hauptsachlich  aus  hydrolisierter 
Lactose  bestehen. 

11.  Verfahren  nach  einem  der  vorstehenden  Anspru- 
che,  dadurch  gekennzeichnet,  dali  die  Eiscreme- 
mischung  nach  der  Fermentierung  und  vor  dem 

5  Einfrieren  pasteurisiert  wird. 

12.  Verfahren  nach  einem  der  vorstehenden  Anspru- 
che,  dadurch  gekennzeichnet,  dali  die  Eiscreme 
durch  ausschlieliliche  Verwendung  von  Sahne, 

10  Milchfett  oder  ein  anderes  Milchfett  enthaltendes 
Produkt  als  fettenthaltendes  Material  gewonnen 
wird. 

15  Revendications 

1.  Procede  de  preparation  d'une  creme  glacee  ou 
d'une  glace  de  consommation  exempte  d'epais- 
sissant  a  partir  d'un  melange  de  constituants  de 

20  lait  fermente,  incluant  des  produits  riches  en  pro- 
teines  de  petit  lait,  et  des  sucres,  et  optionnelle- 
ment  des  agents  emulsif  iants,  un  materiau  de  sa- 
veur  et  d'autres  composants  conventionnels  par 
melange  des  ingredients  et  congelation  du  me- 

25  lange  sous  aeration  d'une  maniere  convention- 
nelle,  caracterise  en  ce  qu'on  part  d'un  melange 
de  constituants  de  lait  dans  lequel  le  rapport  pro- 
lines  de  petit  lait  a  proteines  de  caseine  est  d'au 
moins  50  :  50,  on  fermente  ledit  melange  a  un  pH 

30  compris  entre  pH  4,3  et  pH  5,5,  et  apres  melange 
de  tous  les  ingredients,  on  aere  le  melange  dans 
ledit  intervalle  de  pH  et  on  lecongele  pourformer 
un  creme  glacee  avec  un  depassement  d'au 
moins  80%  en  volume,  particulierement  d'au 

35  moins  100%. 

2.  Methode  selon  la  revendication  1,  caracterisee 
en  ce  que  la  fermentation  a  un  pH  entre  pH  5,5 
et  pH  4,3  esteffectuee  par  ajout  d'une  culture  me- 

40  langee  de  bacteries  d'acide  lactique  d'un  type 
ayant  une  capacite  limitee  de  formation  d'acide 
telle  que  la  fermentation  s'arrete  dans  I'intervalle 
de  pH  desire. 

45  3.  Methode  selon  la  revendication  2,  caracterisee 
par  I'utilisation  d'une  culture  melangee  dans  la- 
quelle  au  moins  les  especes  Lactobacillus  acido- 
philus  et  Lactobacillus  bifidus  sont  presentes  en 
nombre  considerable. 

50 
4.  Methode  selon  la  revendication  3,  caracterisee 

par  I'utilisation  d'une  culture  melangee  dans  la- 
quelle  au  moins  les  especes  de  Lactobacillus  aci- 
dophilus,  Lactobacillus  bifidus  et  Streptococcus 

55  thermophilus  sont  presentes  en  nombre  conside- 
rable. 

5.  Methode  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterisee  par  la  fermenta- 

6 
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tion  du  melange  des  constituants  du  lait  par  ajout 
d'acide  organique  a  une  temperature  inferieure  a 
5°C  pour  ajuster  le  pH  desire  dans  I'intervalle  en- 
tre  pH  4,3  et  5,5.  5 

6.  Methode  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterisee  en  ce  que  la  te- 
neur  en  solide  du  melange  a  la  congelation  est 
entre  35  et  45%  en  poids.  10 

7.  Methode  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterisee  en  ce  que  la  te- 
neur  en  proteines  du  melange  est  entre  4  et  12% 
en  poids.  15 

8.  Methode  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterisee  en  ce  qu'au 
moins  2%  en  poids  de  proteines  de  caseine  sont 
presents  dans  le  melange  sous  la  forme  de  cons-  20 
tituants  de  lait  et  en  qu'une  quantite  telle  de  pro- 
duits  riches  en  proteines  de  petit  lait  a  ete  ajoutee 
a  celle-ci,  que  la  teneur  en  proteines  de  petit  lait 
est  au  moins  eg  ale  a  la  teneur  en  caseines. 

9.  Methode  selon  la  revendication  precedents,  ca- 
racterisee  en  ce  que  la  teneur  en  proteines  de  pe- 
tit  lait  est  au  moins  deux  fois  aussi  elevee  que  la 
teneur  en  caseine. 

10.  Methode  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterisee  en  ce  que  les  su- 
cres  consistent  entierement  ou  de  facon  predomi- 
nante  de  lactose  hydrolysee  . 

11.  Methode  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterisee  par  la  pasteurisa- 
tion  du  melange  de  creme  glacee  apres  fermen- 
tation  et  avant  congelation. 

25 

30 

35 

40 
12.  Methode  selon  I'une  quelconque  des  revendica- 

tions  precedentes,  caracterisee  par  la  prepara- 
tion  de  creme  glacee  en  employant  exclusive- 
ment  de  la  creme,  du  gras  de  lait  ou  un  autre  pro- 
duit  contenantdu  gras  de  lait  en  tantque  materiau  45 
contenant  du  gras. 

50 

55 
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