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Sauce Separation in CreamStew  duringVacuum  Cooking
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 The  cause  of  sauce  separation  in cream  stew  was  investigated  when  a  inixture  of  16.6 g of white
sauce,  40 g of  chicken  thtgh meat,  and  33.4 g of  bouiLlon soup  was  cooked  under  a  vacuurn.  The sauee

in the crearn  stew  separated  irrespective of  the evacuation  procedure during 60 min  of  cooking  at  90℃ ,

but this separation  did not  occur  in a  eream  stew  without the  chicken  thigh  meat,  The  amount  of

protein eluted  from  the ehicken  thigh meat  during cooking  increqsed with increasing eooking  ime,
reaching  about  300  mg  after cooking,  The  addition  of  200 mg  or  more  of  bevine serum  albumin or

ovalbumin  instead of chicken  thigh rneat also caused  the sauee  in the cream  stew  to separate.

  These  results  suggest  the  sauce  separation  in the erearn  stew  during vacuum  cooking  depended  not

on  the  evacuation  proeedure but  on  the sarcoplasmic  protein eluted  from  the  meat  during eooking,
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              INTRODUCTION

  Georges Pralus discovered in 1966 that a  new

cooking  method,  using  vacuum  packing  that is used
for food preservation, was  more  useful  for chicken  or

terrine de foie gras (goose liver pate} than  the former

cooking  method,  because of  the increased heat

conduction  with air  removed  from the vacuum

paeking. Vacuum  cooking  has since  spread  through-

out  Flrance, espeeially  for cooking  in trains and

airplanes,])2]  The  raw  materials  to be  vacuurn  eooked

are  packed in a  plastic fim  bag, which  is then

evaeuated  and  heated at a fairly low  temperature

(under 100 ℃ ), this being completely  different from

retort  poueh  foods. This new  cooking  method  was

introduced to Japan by a  magazine  on  foods in 1988,3'

and  the appMcation  has gradually spread,

  We  have  previously investigated the differences in
food content  and  sensory  evaluation  between  some

vacuum  cooked  and  normally  coeked  dishes.- We
noted  that a cream  stew  cooked  by the vacuurn

method  resulted  in separation  of  the sauce,  and  this

present study  examined  the cause  of  this sauce

separation.
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Abbreviations: BSA, bovine serum  albumin;  OVA,
 evalbumin;  TCA,  trichloroacetic  acid,

             MATERIALS  AND  METHODS

     Materials

     Butter, wheat flour, eoncentrated  bouillon, and

   chieken  thigh meat  were  bought at  a  local market.

   The  chemieals  used  were  of reagent  grade  from

   Naealai Tesque  Ltd.

     Preparation of  the white  sauce

     An  enameled  pan  (16em in diameter, 9cm  in

   depth)  was  heated  for 1 min  on  a  hot plate C300 W),
   and  15 g of  butter was  then  put  into it to melt  for 1
   min.  Fifteen grams  of wheat  fiour was  next  added  and

   heated  for 2 rnin  and  30 s. After 80 g of cold  milk  had

   been  added  and  heated  for 2 min  and  30 s, 107.5 g of

   cold  milk  was  poured  into the pan  to be  heated  for 5

   min  until  boiling to prepare  the white  sallee.  The

   sauce  was  censtantly  stirred  with a  wooden  spatula

   during this proeedure.  The  amount  of  ininite  sauce  was

   200  g, and  its absolute  viscosity  measured  at 60℃ by

   a  B-type viseometer  CIrokyo Keiki Ltd.) was  about  50

   mPa･s.  In addition,  1 g of  concentrated  bouillon was

   added  to 300 ml  of boiling water  to make  a  bouillon

   soup.  The  white  sauee  and  bouillon soup  were  mixed

   at the ratio  of 1 to 2, and  50 g of  this mixture  was

   used  in the subsequent  experiments.

     Preparation  of each  sample

     Four  kinds of  sample  were  prepared  for the

   experiments.  Forty grams of  chieken  thigh meat,  16.6

   g of  utiite  sauce,  and  33.4 g of  bouillon soup  were

   mixed  and  put into a  bag, this mixture  being called
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sample  A. A  sample  using  distilled water  instead of

bouillen soup  is ealled  sainple  B. The  third sample

didn't contain  the chicken  thigh meat  of sample  A,
and  is called  sample  C. The  final sample  ineluded 16.6

g of white sauce  and  33,4 g of  distilled water,  and  is

named  sample  D.

  Cooking  methods

  1. Normal eooking

  Forty grams  of chicken  thigh meat  and  33,4 g of

bouillon soup  were  mixed  and  heated  at  100℃ for 30
min  to get rid of  the harshness. finally, 16.6 g of white
sauce  was  added  to the mixture  just before  putting

out  the flame.

  2. Vacuum  cooking

  Chicken thigh meat,  bouillon soup,  and  white sauce

(sainple A) were  put into a  plastie film bag

(Asahikasei Ltd.) and  the pressure  redueed  to the

lowest extent  possible without crushing  the meat,  the

bag  then  being sealed  by using  a vaeuum  packer

(Tosei Denki Ltd.). This bag was  lteated at  90 ℃ for

up  to 60 min,

  3. 0pen  ceoking

  Sample  A  was  put into a  bag  and  sealed  without
reducing  the pressure, After the upper  part of the bag
had been cut  (open process), it was  heated  at  90 ℃

for up  to 60 min,

  All the cream  stews  made  by using  these three

methods  of cooking  were  at  about  pH  6.4.

  Measurement  of  sauce  separation  in the  crearn

  stew  duimg  vacuum  and  open  cooking

  The  evacuated  or open  process was  conducted  on

the plastic film bags holding chicken  thigh meat,

bouillon soup,  and  white  sauce  (sample A), and

samples  were  heated  at 90℃ for 5, 10, 20, 30 and  60

min.  After each  solution  had  been  poured  inte a

graduated  eylinder  and  left for 2 h at  room  tempera-

ture, the degree  of  separation  of the sauee  in the
cream  stew  was  observed,  The dispersibility (%)  of

the sauce  in the crearn  stew  is represented  by  the

formula  (volume of precipitated part)/(total volume)

× 100.

  For another  experiment,  O.1, O.2 or  O.3 g of  bovine

serum  albumin  (BSA) or  ovalbumin  COVA) was  mixed

with 33,4 g of  bouillon soup  and  put into a plastic fi1rn
bag with 16.6 g of  white sauee,  before'the evacuated

or  open  process  was  conducted.  After heating at  90 ℃

for 60 min,  the solution  was  left overntght  in a

graduated cylinder  at room  temperature,  and  the

dispersibility was  then measured.
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     Effects of  bouillon  and  chicken  thigh meat  on

     the cream  stew

     Sampies A, B, C  and  D  were  put under  reduced

   pressure  and  heated  at  90℃ for 60  min,  the state  of

   each  crebln  stew  then  being  compared  with  that

   before  heating.

     Measurement  af  the amount  of protein  eluted

     fr(mi the chicken  thigh  meat  during  cooking

     Forty  grams of  ehieken  thigh meat  and  50  ml  of

   distilled water  were  put into a  plastic fi]m bag. The

   evacuated  or  open  precess  was  conducted,  and  each

   bag  was  heated  at  90 ℃ for 5, 10, 20, 30  or  60 min.

   Just after  each  heating process, the meat  was

   removed  and  the solution  was  poured  into a

   graduated cylinder.  The  volume  was  measured,  and

   100 96 trichloroacetic acid  (TCA) was  added  to 8 96.

   After centrifuging  (1,500 gX  20 min),  the preeipitate

   was  recovered  by filtration. This procedure  was

   repeated  at least 3 tirnes until no  turbidity  oeeurred

   to eollect  as  much  of  the water-soluble  protein as

   possible, The amounts  of  protein were  measured  by

   the method  of Kjeldahl.
     Micredbservation  Qf  changes  in the  creaJn  stew

     during  cooking

     Sample A  was  packed,  evacuated  and  heated at 90
   ℃  for 10 or  60 min,  The  state  of  the emulsion  in each

   sample  was  then  observed  with a  mieroseope  (Nikon
   EFM)  and  compared  with that before heating,

     Unless  otiherwise  stated,  at least duplicates were

   independently  assessed  in eaeh  experiment,  and  the

   average  ± standard  deviation was  calculated  for eaeh

   sample,  Statistical differences were  evaluated  by using

   Student's t-test.

            RESULTS  AND  DISCUSSION

     State  of  the  creaJn  stew  after  namal  er  vacuum

     cooking

     Photographs  of  the eream  stew  samples  after

   normal  and  vaeuum  cooking  are  shown  in Eig, 1. The

   eream  stew  after  normal  cooking  (Fig. 1-A) was

   poured  into a  plastic filni bag  from  an  enameled  pan
   for easy  observation.  This stew  was  uniform,  and  no

   separation  of the sauee  was  apparent.  However,

   separation  was  elearly  observed  in the sarnple  after

   vacuum  cooking  (Iilg. 1-B).

     There  are  twn  clear  differenees between  normal

   and  vacuum  cooking.  One  is the  application  of  an

   evacuation  process and  the other  is the order  of

   addition  of  the materials  as  described in the

   MATERIALS  AND  METHODS  seetion.  We  thought

   that  the  cause  of  the observed  sauce  separation  in the
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                                     A B
                Fig, 1, Differences between  vacuum  and  normally  eooked  eream  stews

Forty grams  of  chicken  thigh  meat  and  33.4 g of a  bouillon soup  were  inixed  and  heated at  leO ℃ fer 30  mm.  Finally,

16,6 g of  white sauce  was  added  to the mixture  just before put,ting Dut  the flame, and  the mixture  was  poured  into  a

plastic filin bag  CA). The  same  materials  were  put into a  plastic f]lm bag  and  the  pressure redueed  to thc maxiinum
extent  possible  without crushing  the  meat,  the  bag  then  being  sealed  and  incubated  at  90℃  for 60 min  (B).

cream  stew  after  vacuum  cookmg  might  have
depended on  these differences and  we  thus  investi-

gated.
  infiuence  (rf evacuaticm  on  tlle cream  stew

  The participation of  evacuation  in the  sauce

separation  during vaeuum  cooking  was  investigated.

Sample  A  was  packed  into a  bag, and  5, le, 20, 30  or

60 min  of  vacuum  cooking  was  conducted.  After each
sample  had been vacuum  cooked,  the solution  in the
bag  was  poured  into a  graduated cylinder  and  the

change  in separation  state of  the cream  stew  during
cooking  was  identified  (Fig. 2) The  total volume  of

the solution  in the bag before cooking  was  50 ml  (Fig.
2-A)  and  increased with increasing eooking  time,

reaching  61 ml  after  60 min  of vacuum  eooking  CFig.
2-F) No  separation  of the sauce  in the cream  stew

was  observed  during the first 10 min  of  cookmg;  after

that, however,  the degree of separation  gradually
increased  up  to 60 min.

  Next, the changes  in dispersibility during vacuum

and  open  cooking  were  identified by  using  sample  A

(fig. 3). The  dispersibility in each  cooked  sample

didnt  change  during  the first 10 rnin  of  cooking,  but
then  deereased  rapidly  to about  60%  after  30  m]n,

and  then  more  graduatly to about  50%  after 60 min.
There  was  no  significant  difference between the

cooking  methods.

  These  results  in Figs. 2 and  3 suggest  that the

sauce  separation  in the  cream  stew  that occurred

during vacuum  cooking  didnt  depend  on  the

   A  B  C  D E F
Fig. 2, Changes to cream  stew  during  vaeuum

       cookang

Chieken thigh  meat,  boulllon soup,  and  white sauce  "ere

evacuated  (A) and  then heated at  90℃, After 5 inin  (B),
10 min  (C), 20 ntin  (D), 30 min  {E), and  60 rnirk CF) of

cookmg,  the  solutaen  from  eaeh  sample  -vas  poured  mLo  a

graduated  cyhnder  and  left for 2 h.

   evacuation  procedure

     Etfl)cts of  chicken  thigh meat  amd  boiiruon  on

     the cream  stew

     The  second  possibihty was  then  investigated, after

   it had been  found  that the sauce  separation  in the

   eream  stewoccurring  during vacuum  eoeking  was  not

   eau$ed  by  the  redueed  pressure  Samples A, B, C  and

   D  were  eaeh  vacuum  cooked,  and  the  state  of each

(1161) 27



Japan society of Home Economics

NII-Electronic Library Service

Japansociety  of  Home  Economics

10

--LW
 8vhv--.Hn.HnpptQut.HQ

J, Hbme  Econ. ipn,

    
      05  10  20  30  60
             Incubat ±on  time  (min)

Flig. 3. Changes  in the dispersibility of  sauce  in the
       crearn  stew

The  mixture  of  chicken  thigh  meat,  bouMon  soup,  and

whte  sauce  (sarnple A) was  cooked  by using  vacuum  Ce)
or  open  CO) cooking,  and  the  change  in dispersibility was

evaluated.  Dispersibility is presented  as  the  ratio  of  the

precipitated volume  to the  total volume.  The  bars show

the  startdard  deviation of  three or  four replieated

measurements.

sarnple  after  eooking  was  compared  with that  before

cooking  to discover which  rnaterial  affected  the state

of  the  cream  stew  CFtg. 4).

  No  separation  of  the sauce  in the cream  stew  was

apparent  in the sample  containing  all the materials

Csample A) before cooking  (Fig, 4-A); however,  the

sauce  in the cream  stew  had  separated  after  60 min  of

vacuum  cooking  at 90℃  (Fig, 4-B). This separation
was  also  apparent  in sample  B, containing  distilled
ivater  instead of  bouillon soup,  after  cooking  (Fig,
4-C). On  the  other  hand, vaeuum  coeking  didn't rnake
the sauee  in the cream  stew  separate  in samples  C
and  D, neither  of  whieh  ineluded  the  meat  (Figs, 4-D,

E).

  These  results  suggest  that the  sauce  separation  in

the cream  stew  during  vacuum  cooking  depended on

the presence  of  meat,  and  led us  to assurne  the

participation of  protein in the meat  for this phenom-

enon  to eccur,  We  therefore monitored  the change  in

the amount  of protein eluted  from the meat  during
vacuum  cooking  to examine  this possibility.

  Change  in the  airtoimt  of protein  eluted  from
  meat

  To investigate the change  in the amount  Qf protein
eluted  from  the  meat,  vacuum  or  open  cooking  at 90

℃ was  conducted  for up  to 60 min  on  samples

 28
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fig. 4. Effects of  chicken  thigh meat  and  bouillon

       on  the cream  stew

After the  chieken  thigh meat,  bouillon soup,  and  white

sauee  had been  rnixecl  (sample A)  ancl  evaeuated  (photo
A), the mixture  was  heated at  90℃ for 60 min  (photo B).
The  same  preeedure  ues  eenducted  on  the  sarnples

uithout  just bouillon soup  Csample B)Cphoto C), chicken

thigh ineat  ($ample C)Cphoto D),  or  both  ehieken  thigh

meat  and  bouillon soup  (sainple D)(photo  E).

eontaining  40 g of chicken  thigh meat  and  50 ml  of

distllled water  instead of  bouillon soup  (Fig. 5). The
amount  of  protein in each  sample  eooked  under  the

redueed  pressure or  open  condition  represented

about  O.02 g/50  ml  at O min,  O.2 g159  ml  at 20 rnin,

O.25 g/60  ml  at 30 min,  and  O.3 g/61 ml  at  60  min.

There was  no  significant  differenee between the

samples,  indicating that the evacuation  process didnt

increase the elution  of  protein from  the meat.

  If the protein eluted  from  meat  brought  abeut  the

sauee  separation  in the cream  stew  during vacuum

cooking,  the amount  of protein shown  after  20 min  of

cooking  in Fig. 3, this being the time at  which  the

sauce  started  to separate,  might  be  the minimum

necessary  to separate  the sauce  in the eream  stew,

We  then  selected  BSA  and  OVA  as  soluble  proteins to

(1162)
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fig, 5. Change  in the  solubMty  of  meat  protein

       during  cooking

Chicken thigh  meat  in distilled water  was  heated  at  90 ℃

by  vacuum  (e) or  open  (O) cooking,  The  amount  of

soluble  protejn  from the meat  was  measured  by the

dieldahl method.  The  bars show  the standard  deviation of

three replicated  measurements,

test this hypothesis, and  investigated their effects  on

the cream  stew  during vacuum  cooking.

  Effects  af  BSA  and  OVA  ori  the cream  stew

  BSA  or  OVA  was  used  instead of  chicken  thigh

rneat  to investigate the effects  of  soluble  protein on

the cream  stew  during  vacuum  cooking,  The  crearn

stew  without or with O.1, O,2 or O,3 g of BSA  or  OVA
was  prepared  by vacuum  cooking  for 60 min  at 90℃ ,

and  the dispersibility in each  sample  was  measured

(Ilg. 6).

  In the eream  stew  without or  with O.1 g of BSA  or

OVA,  no  separation  occurred.  However,  the addition

of  O,2 or  O,3 g of  either  of  the twe  proteins made  the

sauce  in the cream  stewseparate.  The  dispersibility of

the sauce  in the  cream  stew  containing  OVA  was  94,O
±  4.6 and  90.5 ± 4.2%  , while in the  one  containing

BSA, it was  83,2 ±  8.8 and  91.0 ± 4.0 96 ,
 each  with O.2

or  O,3 g of  protein, respectively.  Although  it is not

known  why  the dispersibMty  generated  by adding  O.2
g of BSA  was  lower than that with the addition  of  O,3 g
of  BSA,  this may  have depended on  a difference in
the coagulation  of  micelles,  or  the  requirement  for an

optimum  coneentration  to separate  the  sauee  in the
eream  stew,

  Micr"observation  of tine cream  stew  during

  vacuum  cooking

  After the chicken  thtgh meat,  white  sauce,  and

bouillon soup  had been put  into a bag and  evacuated,

10 or  60 min  of  vacuum  eooking  at 90℃  was

conducted,  and  changes  in the  micelles  were

observed  with the microseope  (Flg. 7). The  small

100

--v

 90tatHefH

£  80:g.fl-alo

o

t

-

Fig.6. Effects stew

       during cooktng

Mixtures of  white sauce  and  bouillon soup  with various

weights  of  BSA  (e) or  OVA  (O) were  heated  at  90℃ by
the  vacuum  ceoking  method,  Each  heated  solution  was  left
overnight  and  the  dispersibility was  measured.  The  bars
show  the standard  deviation of  three  repltcated  measure-

ments,  
'Indicates

 a  significant  differenee between  the
samples  atp<O.05,

 O O.1 O.2

Alnounts  of  protein

     O.3

(g/50ml)

mieelles  derived from the white  sauce  were  dispersed
uniformly  in the emulsion  before cooking,  and  some

bigger lipid partieles from the meat  (L) were  also

observed  (Fig, 7-A). However,  the  state  of  the micelles

was  changed  by  10 min  of vacuum  cooking  (Fig. 7-B),

A  coagulum  of micelles  Carrows) was  generated  here

and  there and  the uniformity  eollapsed.  After 60 min

of  vacuurn  cooking,  the sauee  in the cream  stew  had
separated,  so  that just the supernatant  was  observed

(fig. 7-C). Only  lipid particles from the meat  and  milk

and  sQme  pieces of  meat  were  apparent  instead of the

micelles.  These  results  suggest  that  the  micelles

derived from the white sauce  coagulated  into bigger

particles, leading to separation  of the sauce  in the
cream  stew.

  The  miaelles derived frem  the white sauce  were

stable,  and  no  changes  were  observed  when  only  milk

or  witfte sauce  with bouillon was  subjected  to vacuum

cooking  (data not  shown),  indicating that the sauce

separation  in the cream  stew  during vacuum  cooking

depended  on  the soluble  protein from the meat.

  Judging from  these results,  we  think  that  the
me ¢hanism for the separation  of  sauce  in the  cream

stew  starts  with the proteins eluted  from  the meat

being adsorbed  to the micelles  derived from the white
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                Fig, 7, Changes in the emulsion  during vacuum  cooking  (× 400)

Chicken thigh  meat,  bouillon soup,  and  white sauee  were  iuade  into the  packages,  evaeuated  CA), heated at  90℃ for

10 rnin  (B) or  for 60 min  (C), and  final]y examined  under  a  micrascope. L identifies the  larger lipid partieles t'rom

rneat,  the  other  smaller  particles being niicelles  derived from white sauee.  Arrows  show  the  eoagulation  of  micelles.

sauce,  These  are  then  denaturated  by  heating so  that

some  interactive bond between proteins, like disu]fide
bending,  is generated. The  micelles  then  aggregate

and  their stability  decreases, until  separation  of  the

sauce  in the cream  stew  finally occurs.

  It is known  that proteins are  easily adsorbed  to an

oil-water  interfaee in an  emulsion,  so  that  denatura-
tion and  eoagulation  of  proteins oeeur.5i'S'  Dickinson

et  al. have reported  that t?-lactoglobulin denatured
and  polyrnerized through  disuMde bonds at the

oil-water  interface in an  emulsion.g'  These  reports

support  our  hypothesis, although  details of  this

phenomenon  were  not  then  kno-m.

 We  thank  Mikayo  Ueda,  Mika  Takaoka  and  Akiko

Nakaya for their help.
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真空調理中に 生 じる ク リーム シチ ュ
ー

の ソ ース部分の 分離に つ い て

　　　　　　　　 後藤昌弘 ，西村 公 雄
’

（高知女子大学家政学部，
“
現 在 同志社女子大学生活科学部）

　　　 　　 　　 　 平成 7 年 4 月 17 日受理

　16．6g の ホ ワ イ トソ
ー

ス
，
40g の 鶏 もも肉，33．4g の ブ イ ヨ ン ス ープ か ら真空調理法を用

い て ク リーム シ チ ュ
ーを作 っ た とこ ろ，ク リーム シ チ ュ

ーの ソ ース 部分が 分離 した．こ の 現

象は，減圧処理 の い か ん に 関わ らず 60 分間 90℃ で 調理す る こ と に よ り生 じた が
， 鶏 もも肉を

材 料か ら除 い た もの で は 起 こ らなか っ た．タ ン パ ク 質は 鶏もも肉か ら調理時間 と と もに 溶出

し， 調理終了後約 300mg に達 して い た ．鶏もも肉の代わ りに 200　mg また は そ れ 以上 の牛血

清 ア ル ブ ミ ン ある い は卵白ア ル ブ ミ ン を添加する と，ク リ
ー

ム シ チ ュ
ー

の ソ
ー

ス 部分 の 分離

が 生 じた．こ れ らの こ とか ら，真空調理中に 生 じる ク リーム シ チ ュ
ー

の ソ
ー

ス 部分の 分離は，

減圧処理 に よ る もの で は な く，調理 中 に 肉 よ り溶出 して くる 筋漿 タ ン パ ク 質に よ る もの で あ

る こ とが 判明 し た．
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