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©  Preparation  of  sauce. 

©  A  process  for  the  production  of  a  reduction 
sauce  characterised  in  that  the  ingredients-  of  a  re- 
duction  sauce  are  preheated  and  then  fed  to  a 
scraped  surface  heat  exchanger  operating  at  sub- 
stantially  atmospheric  pressure  and  with  a  scraper 
speed  of  below  200  RPM  where  evaporation  takes 
place  and  the  vapours  are  separated. 
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Preparation  of  Sauce 

The  present  invention  relates  to  a  process  for 
the  production  of  reduction  sauces. 

Reduction  sauces  are  those  sauces  which  have 
all  or  some  of  their  ingredients  reduced  by  evap- 
oration.  Typically  in  the  kitchen,  a  chef  produces  a 
sauce  in  a  saucepan  or  shallow  pan  by  boiling 
vigorously  some  or  part  of  the  ingredients  of  a 
recipe.  Liquid  ingredients  such  as  stock,  wine,  al- 
cohol  or  vinegar  will  be  concentrated  as  the  liquid 
phase  is  evaporated.  The  pan  or  saucepan  is  nor- 
mally  heated  over  a  high  flame  or  high  temperature 
heat  source,  usually  causing  a  degree  of 
caramelisation  and  the  development  of  the  definite 
and  typical  flavour  of  that  reduced  recipe. 

Reduction  sauces  are  at  present  manufactured 
batchwise  by  boiling  in  an  open  steam  jacketed 
pan  and  this  has  been  up  to  now  the  only  satisfac- 
tory  method  for  producing  their  characteristic  fla- 
vour.  However,  since  the  evaporation  rate  is  only 
about  0.3  litres/min  this  method  is  time  consuming 
as  well  as  operator  dependent.  Attempts  have  been 
made  to  accelerate  the  removal  of  the  ingredients 
which  are  normally  reduced  by  evaporation  by 
methods  other  than  boiling  at  atmospheric  pres- 
sure.  Such  methods  have  included  boiling  under 
vacuum  and  removal  of  the  water  phase  from  the 
recipe  formulation  but  although  these  methods  in- 
crease  the  speed  at  which  the  concentrate  can  be 
manufactured,  they  do  not  produce  a  product  with 
the  characteristic  flavour  of  a  reduction  sauce. 

We  have  now  devised  a  process  for  producing 
reduction  sauces,  which  process  is  significantly 
faster  than  the  current  manufacturing  process  while 
at  the  same  time  producing  a  product  having  the 
characteristic  flavour  of  a  reduction  sauce. 

Accordingly,  the  present  invention  provides  a 
process  for  the  production  of  a  reduction  sauce 
characterised  in  that  the  ingredients  of  a  reduction 
sauce  are  preheated  and  then  fed  to  a  scraped 
surface  heat  exchanger  operating  at  substantially 
atmospheric  pressure  and  with  a  scraper  speed  of 
below  200  RPM  where  evaporation  takes  place  and 
the  vapours  are  separated. 

The  ingredients  of  the  reduction  sauce  may  be 
preheated,  for  instance,  to  a  temperature  from  60° 
to  160°  C,  by  any  suitable  means.  For  example  a 
pan  or  kettle  may  be  used  in  which  the  ingredients 
are  conveniently  preheated  to  a  temperature  from 
70°  to  95  °C,  preferably  from  75°  to  90  °C  and 
especially  from  80°  to  85  °  C.  The  pan  or  kettle 
may  be  heated,  for  instance,  by  means  of  a  steam 
jacket  or  it  may  be  electrically  heated.  Advanta- 
geously,  a  heat  exchanger  under  pressure,  prefer- 
ably  a  scraped  surface  heat  exchanger  operating  at 
superatmospheric  pressure,  may  be  used  for 

preheating  the  ingredients  of  the  reduction  sauce 
whereby  a  higher  feed  temperature  to  the  scraped 
surface  heat  exchanger  operating  at  atmospheric 
pressure  can  be  obtained  for  example  from  120° 

5  to  160°  C,  preferably  from  130°  to  150°  C  and 
especially  from  1  35  °  to  1  45  °  C.  The  pressure  in 
the  heat  exchanger  may  be  from  1  to  10  bars, 
preferably  from  2  to  6  bars  and  especially  from  3 
to  5  bars.  If  desired,  both  a  pan  or  kettle  and  a  heat 

w  exchanger  under  pressure  may  be  used  for 
preheating  the  ingredients.  The  temperature  in  the 
pan  or  kettle  is  preferably  the  highest  temperature 
possible  which  does  not  cause  substantial 
caramelisation  or  evaporation  e.g.  75°  to  85°  C. 

rs  In  the  scraped  surface  heat  exchanger  operat- 
ing  at  substantially  atmospheric  pressure  the  ingre- 
dients  are  conveniently  heated  at  a  temperature 
from  100°  to  120°  C,  preferably  from  102°  to 
110°  C.  At  this  stage  some  or  all  of  the  ingredients 

20  are  boiled  to  concentrate  them  and  it  should  be 
understood  that  at  this  stage  the  concentration  re- 
quirements  differ  for  different  reduction  sauces,  for 
example,  some  only  require  40-50%  concentration 
while  others  require  80-90%  concentration  at  the 

25  reduction  stage.  Depending  on  the  degree  of  con- 
centration  required,  the  flow  rate  and  the  residence 
time-in  the  scraped  surface  heat  exchanger  operat- 
ing  at  atmospheric  pressure  may  vary.  For  exam- 
ple  the  flow  rates  may  typically  range  from  0.5  to 

so  10  litres/min,  more  usually  from  1  to  5  litres/min 
and  the  residence  time  may  vary,  for  example  from 
10  to  100  seconds,  more  usually  from  20  to  80 
seconds,  preferably  from  30  to  60  seconds.  A 
larger  batch  of  product  may  be  held  for  longer  time 

35  periods  and  at  higher  temperatures. 
Advantageously,  the  scraper  speed  of  the 

scraped  surface  heat  exchanger  operating  at  sub- 
stantially  atmospheric  pressure  is  significantly 
slower  than  the  normal  operating  speed  of  about 

40  400  RPM.  For  example,  the  speed  is  desirably 
below  100  RPM,  preferably  below  50  RPM,  more 
preferably  from  5  to  25  RPM  and  especially  from 
10  to  20  RPM.  The  slow  scraper  speed  usually 
prevents  burning-on  of  the  product  and  seems  to 

45  help  in  the  development  of  the  characteristic  fla- 
vour  of  the  reduction  sauce. 

During  the  residence  time  in  the  scraped  sur- 
face  heat  exchanger  operating  under  substantially 
atmospheric  pressure,  evaporation  takes  place  and 

so  means  are  suitably  provided  for  separating  the 
vapours  from  the  concentrated  product,  for  exam- 
ple,  a  separator  chamber  located  at  the  upper  part 
of  the  heat  exchanger  or  a  flash  vessel.  Conve- 
niently,  the  vapours  that  are  separated  are  con- 
densed  before  being  drawn  off. 
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The  concentrated  product  may  be  collected 
and  used  as  such  or,  if  insufficiently  concentrated, 
it  may  be  recirculated  to  concentrate  it  further.  A 
sauce  with  a  low  reduction  stage  is  normally  heat- 
ed  and  cooled  more  quickly,  and  does  not  usually 
need  to  be  recirculated.  Generally,  cream  and  op- 
tionally  a  small  amount  of  starch  or  water  is  added 
to  the  concentrate  which  may  afterwards  be  deep- 
frozen  or  chilled. 

Typical  products  produced  by  the  process  of 
the  present  invention  are  as  follows: 
-  White  wine  sauce  with  a  50%  concentration  at  the 
reduction  stage, 
-  Dugelere  sauce  with  a  50%  concentration  at  the 
reduction  stage, 
-  White  wine  and  Tarragon  sauce  with  an  85% 
concentration  at  the  reduction  stage, 
-  Oriental  sauce  with  a  90%  concentration  at  the 
sour  caramel  stage  and  a  20%  concentration  at  the 
reduction  stage  (n.b.  sour  caramel  is  a  mixture  of 
sugar  and  vinegar  boiled  to  remove  the  water  to 
produce  a  vinegar  based  caramel). 

By  using  the  process  of  the  present  invention, 
reduction  sauces  can  be  produced  at  about  5  to 
about  10  times  faster  than  when  manufactured 
batchwise  in  an  open  steam-jacketed  pan.  In  addi- 
tion,  the  yield  may  be  increased  because  many  of 
the  reduction  sauces  produced  by  the  process  of 
the  present  invention  are  stronger  than  the  kitchen 
control.  For  example,  only  50%  of  Vermouth  sauce 
is  required  to  match  the  strength  of  .the  kitchen 
control,  thus  giving  100%  increase  in  yield.  The 
process  of  the  present  invention  is  particularly  ad- 
vantageous  for  sauces  requiring  a  high  reduction 
stage. 

The  present  invention  will  now  be  further  de- 
scribed  by  way  of  illustration  only  with  reference  to 
the  accompanying  drawings  in  which 

Figure  1  represents  one  kind  of  apparatus 
used  comprising  two  scraped  surface  heat  ex- 
changers  while 

Figure  2  represents  an  alternative  apparatus 
comprising  only  one  scraped  surface  heat  ex- 
changer. 

Referring  to  Figure  1  of  the  drawings  the  ap- 
paratus  consists  of  a  150  litre  feed  tank  10,  having 
a  steam-jacket  11  and  a  stirrer  12,  a  variable  speed 
pump  13,  a  Crepaco  scraped  surface  heat  ex- 
changer  14,  a  pressure  guage  15,  a  back  pressure 
valve  1  6,  a  Crepaco  scraped  surface  heat  exchang- 
er  17  having  a  variable  speed  drive  to  the  scraper 
rotor  assembly  18,  a  flash  vessel  19,  a  discharge 
pipe  20,  a  collection  tank  21  and  a  recirculation 
pipe  22.  The  discharge  pipe  20  may  be  altered  to 
feed  the  product  either  to  the  collection  tank  21  or 
to  the  recirculation  pipe  22  depending  on  the  de- 
gree  of  concentration  required. 

Referring  to  Figure  2  of  the  drawings,  the  ap- 

paratus  consists  of  a  1  50  litre  steam  jacketed  feed 
tank  23,  a  variable  speed  pump  24,  a  scraped 
surface  heat  exchanger  25  operating  at  atmospher- 
ic  pressure,  fitted  at  its  upper  end  with  a  separator 

5  chamber  26,  a  variable  speed  drive  to  the  scraper 
rotor  assembly  27,  a  steam  inlet  28,  a  vapour  outlet 
29,  a  condenser  outlet  30,  a  discharge  pipe  31,  a 
collection  tank  32  and  a  recirculation  pipe  33. 

The  following  Examples  further  illustrate  the 
10  present  invention. 

Example  1 

15  Using  the  apparatus  illustrated  in  Figure  1,  a 
hundred  litre  batch  of  Vermouth  Sauce  containing 
60  litres  vermouth,  14  litres  of  wine  and  50  litres  of 
chicken  stock  was  preheated  in  the  feed  tank  10  to 
80  °C,  then  pumped  to  the  heat  exchanger  14  and 

20  heated  to  140°  C  at  a  back  pressure  of  4  bars  and 
the  scraper  blades  rotating  at  400  RPM.  The  sauce 
then  enters  the  heat  exchanger  17  where  the  tem- 
perature  is  1  05  °  C  at  a  rate  of  222  litres/hr  at 
atmospheric  pressure  and  where  the  scraper 

25  blades  rotate  at  15  RPM.  The  product  flashes  vi- 
gorously  and  then  enters  the  flash  vessel  19  where 
alcohol  and  water  vapour  are  vented  to  the  at- 
mosphere.  The  concentrated  product  was  dis- 
charged  through  the  discharge  pipe  20  and  recir- 

30  culated  through  the  pipe  22  to  the  feed  tank  10  and 
passed  through  the  heat  exchangers  until  it 
reached  the  desired  total  solids  content  of  50% 
when  it  was  discharged  through  the  discharge  pipe 
20  and  collected  in  the  collection  tank  21  .  The  final 

35  bulk  of  the  product  was  made  up  with  a  mixture  of 
single  and  double  cream  together  with  a  little 
starch  and  then  deep-frozen.  The  flavour  of  the 
product  produced  was  stronger  than  that  of  a  kitch- 
en  control  and  only  50%  of  the  product  was  re- 

40  quired  to  match  it  giving  100%  increase  in  yield. 

Example  2 

45  Using  the  apparatus  illustrated  in  Figure  2,  a 
hundred  litre  batch  of  white  wine  sauce  containing 
20%  Spanish  dry  white  wine  was  preheated  in  the 
feed  tank  23  to  85  °C  and  then  pumped  to  the 
scraped  surface  heat  exchanger  25  at  a  rate  of  5.5 

50  litres/min  at  atmospheric  pressure  where  the  scrap- 
er  blades  rotated  at  13  RPM.  The  temperature  of 
the  heat  exchanger  was  105°  C  heated  by  steam  in 
a  steam  jacket  flowing  through  the  steam  inlet  28 
at  a  pressure  of  5  bars.  The  product  was  held  in 

55  the  heat  exchanger  for  55  seconds  where  it  evap- 
orated  to  concentrate  the  wine  by  50%  so  that  it 
formed  only  10%  of  the  total  ingredients.  The  vap- 
our  was  separated  from  the  product  in  the  separa- 

3 



5 EP  0  355  594  A1 6 

tor  chamber  26  and  was  discharged  through  the 
vapour  outlet  29  while  the  product  was  discharged 
through  the  discharge  pipe  31  and  collected  in  the 
collection  tank  32.  Any  condensed  vapour  flows 
down  the  heat  exchanger  and  is  discharged  at  the 
condensate  outlet  30.  The  flavour  of  the  product 
was  excellent,  and  significantly  stronger  than  that 
of  a  kitchen  control. 

Claims 

1.  A  process  for  the  production  of  a  reduction 
sauce  characterised  in  that  the  ingredients  of  a 
reduction  sauce  are  preheated  and  then  fed  to  a 
scraped  surface  heat  exchanger  operating  at  sub- 
stantially  atmospheric  pressure  and  with  a  scraper 
speed  of  below  200  RPM  where  evaporation  takes 
place  and  the  vapours  are  separated. 

2.  A  process  according  to  claim  1  charac- 
terised  in  that  the  ingredients  of  the  reduction 
sauce  are  preheated  to  a  temperature  from  60°  to 
160°  C. 

3.  A  process  according  to  claim  1  charac- 
terised  in  that  the  ingredients  of  the  reduction 
sauce  are  preheated  in  a  pan  or  kettle  to  a  tem- 
perature  from  70  *  to  95  °  C. 

4.  A  process  according  to  claim  1  charac- 
terised  in  that  the  ingredients  of  the  reduction 
sauce  are  preheated  in  a  heat  exchanger  under 
pressure  to  a  temperature  from  120°  to  160°  C. 

5.  A  process  according  to  claim  4  charac- 
terised  in  that  the  pressure  in  the  heat  exchanger  is 
from  1  to  10  bars. 

6.  A  process  according  to  claim  4  charac- 
terised  in  that  the  heat  exchanger  is  a  scraped 
surface  heat  exchanger. 

7.  A  process  according  to  claim  1  charac- 
terised  in  that  the  ingredients  of  the  reduction 
sauce  are  preheated  firstly  in  a  pan  or  kettle  to  a 
temperature  from  70  °  to  95  °  C  and  then  in  a  heat 
exchanger  under  pressure  to  a  temperature  from 
120°  to  160°  C. 

8.  A  process  according  to  claim  1  charac- 
terised  in  that  the  preheated  ingredients  of  the 
reduction  sauce  are  heated  at  a  temperature  of 
from  1  00  °  to  1  20  °  C  in  the  scraped  surface  heat 
exchanger  operating  at  substantially  atmospheric 
pressure. 

9.  A  process  according  to  claim  1  charac- 
terised  in  that  the  speed  of  rotation  of  the  scraper 
blades  of  the  scraped  surface  heat  exchanger  op- 
erating  at  substantially  atmospheric  pressure  is 
from  10  to  50  RPM. 

10.  A  process  according  to  claim  1  charac- 
terised  in  that  the  flow  rate  of  the  ingredients  of  the 
reduction  sauce  through  the  scraped  surface  heat 
exchanger  operating  at  atmospheric  pressure  is 

from  0.5  to  10  litres/min. 
11.  A  process  according  to  claim  1  charac- 

terised  in  that  the  residence  time  of  the  ingredients 
of  the  reduction  sauce  in  the  scraped  surface  heat 

5  exchanger  operating  at  atmospheric  pressure  is 
from  10  to  100  seconds. 

1  2.  A  process  for  the  production  of  a  reduction 
sauce  substantially  as  described  in  any  of  the 
drawings  or  any  of  the  examples. 

jo  1  3.  A  reduction  sauce  whenever  produced  by  a 
process  according  to  any  of  the  preceding  claims. 
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