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Background

T he sous vide m e th o d o lo g y  is a cook in g -p a steu riza tio n  tech n o lo g y  n o n -ex ten s iv e ly  ap p lied  in A rgen tin a , that im proves final quality  
o f  p re-cook ed  m eat p rod u cts” . W ater-hold in g in th ese  vacuum  p ack aged  products is o f  great im portan ce b eca u se  it a ffec ts  their appearance  
and com m ercia l va lu e. In ad d ition , the final con ten t o f  w ater has in flu en ce  on sen sory  ch aracteristics o f  the product. P o lyp h osp h ates are 
co m m o n ly  u sed  in com b in ation  w ith  S od iu m  C h lorid e (S C ) to in crease w ater retention  and red u ce c o o k in g  lo s s e s  in  the m anufacture o f  m eat 
products. S u ccess fu l resu lts w ere  ob ta in ed  w ith  th is approach (V audagna el al. 2 000; S an ch ez , et al. 2 0 0 3 ) , h o w ev er  con cern  about structural 
ch a n g es in d uced  b y the c o o k in g  p ro cess and by the p resen ce  o f  b oth  sa lts required further stu d ies. A cco rd in g  to  th o se  resu lts , the h ig h est  
c o o k in g  y ie ld  w a s ob ta in ed  w ith  a final t issu e  con cen tration  o f  0 .25%  S T P P  +  0 .7%  S C  and c o o k in g  tem peratures b etw een  55 and 65  °C .

Objective

To d escr ib e  the e ffe c t  o f  d ifferen t c o o k in g  tem peratures (55°C , 65°C  or 75°C ) and d ifferen t co m b in a tio n s o f  S o d iu m  T rip o lyp h osp h ate  
(ST P P ) and S C  on  m u sc le  structure o f  sous vide co o k ed  m u scles .

Methods

B e e f  semitendinosus m u sc les  w ere  e x c is e d  from  steers ca rca sse s c o lle c ted  at a b e e f  p ack agin g  plant 4 8  h after slaughter. Fat free m u sc les  
w ere  in jected  (1 0 % w /w ) w ith  appropriate so lu tio n s to obtain  a final t issu e  con cen tration  o f  0 .25%  STPP, 0 .7%  S C  or 0 .25%  S T P P  +  0.7%  

SC . In jected  and n on -in jected  sa m p les w ere  then su b m itted  to sous vide c o o k in g  procedure (S a n ch ez , et al. 2 0 0 3 ) . F inally , sa m p les from  th ese  
co o k ed  m u sc les , and from  a sim ilar  set o f  m u sc les  w h ich  w ere not su b m itted  to co o k in g  p rocedure (u n co o k ed  sa m p les) w ere  taken for light 

(L M ) and tran sm ission  electron  (T E M ) m icro sco p y  an a ly sis  (P a zo s et al. 2 0 0 2 ) . S a m p le  from  a 3 0  m in . p o st slau gh ter (3 0  m in . p .m .) non-  
in jected  m u sc le  w as in c lu d ed  for control p u rposes.

Results and Discussion

L M  o f  fresh  tissu e  (F ig . 1) sh o w e d  an in creased  sp a ce  b e tw een  fibres (F ) and b etw een  fibre b u n d les (F B ) in  the ca se  o f  S T P P  and SC ; SC  
in jected  sa m p les sh o w ed  a d ista n ce  b e tw een  fibres o f  2 .3  m  w h ile  S T P P  o n es  sh o w ed  2 .5  m , in  n on -in jected  sa m p les the d istan ce  w a s 0 .8  m . 
A  m ore com p act structure w as in d uced  by the in jection  o f  both  sa lts. C o o k in g  at 55°C  (F ig . 2 ), m ade m ore ev id en t the increm en t o f  fluid  in  
the adjacent zo n e  to  F  and F B , and so m e  F rupture w a s d en oted  particu larly in SC  treated  sam p les. O th erw ise , the u se  o f  the salt com b in ation  
in d uced  a structure p ro tection  w ith  co n serv ed  tissu e  and abundant w ater retention . A t 65°C  (F ig . 3 )  it w a s apparent the e f fe c t  o f  co o k in g  
tem perature (C T ) o n  tissu e  structure, n on-treated  sa m p les sh o w ed  a le s s  con served  structure and p resen ce  o f  denatured p er im y sia l co lla g en  
(D P C ). S C  treated sa m p les d ep icted  n o ticea b le  fibre rupture, and h igh er separation  b etw een  F  and b e tw een  F B . T h e S T P P  treatm ent exerted  

a p rotective  action  on  F, h o w ev er  the in terstitial sp ace  w as greater than at 55°C . T he u se  o f  S C  +  ST P P  in d uced  a u n iform  and w e ll-co n serv e d  

g e l- lik e  structure. W h en  C T  w a s in creased  to 75°C  (data n ot sh o w n ), the tem perature e ffe c t  w a s m ore sign ifican t than the co n serv a tiv e  action  
exerted  b y the co m b in a tio n  o f  both  sa lts, g iv in g  a picture sim ilar to 65°C  but w ith  areas o f  g e l d isruption  due probably  to  transverse shrinkage, 
and a greater am ount o f  D P C .

T E M  lon g itu d in a l v ie w s  (not sh o w n ) d ep icted  the typ ica l F  structure w ith  regular transverse striations (u n co o k ed  sa m p les), w h ich  w as  
m od ified  b y C T  sh o w in g  m y o fib r ils  separation . Z -d isc  fragm entation , and filam en ts d isruption , h o w ev er  the incorporation  o f  both  sa lts gave  
a m ore con serva tive p icture. T E M  transverse v iew in g  support p rev iou s L M  resu lts, d em onstratin g the incorporation  o f  retained  w ater to the 
filam en t la ttice  v o lu m e , w ith  the co n seq u en t sw e llin g  o f  the m yofib r ils and red uction  o f  the c e ll in terstitia l sp ace .

Conclusions

Structural co m p o n en ts o f  b e e f  semitendinosus m u sc le  w ere  m od ified  b y  C T  in d u c in g  d isin tegration  o f  filam en ts and lateral and  
lon g itu d in a l shrinkage o f  m yofib r ils. T h e  com b in ation  o f  S T P P  and S C  sa lts and 65°C -tem perature p roduced  a g e l- lik e  structure preserv in g  
ce llu lar  structure and in crea sin g  w ater h o ld in g  capacity.
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F igure 1: L igth  m icro sco p y  o f  u n co o k ed  t issu e , 4 0 X . (a) 3 0  m in pm , (b) 4 8  h post-m orten  (c ) 0 .7%  S C , (d ) 0 .25%  STPP, (e )  0 .25%  ST P P  +  
0 .7%  SC . A rrow s in d icate  d ista n ce  b e tw een  fibres

F igure 2: L igth  m icro sco p y  o f  5 5  °C sous vide co o k ed  tissu e , 4 0 X . (a ) 4 8  h pm  (b) 0 .7%  S C , (c ) 0 .25%  STPP, (d ) 0 .25%  S T P P  +  0 .7%  SC

F igu re 3: L igth  m icro sco p y  o f  6 5  °C sous vide co o k ed  tissu e , 4 0 X . (a ) 48  h pm  (b ) 0.7%  S C , (c )  0 .25%  STPP, (d) 0 .2 5  % S T P P  +  0 .7%  SC
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