
ICoMST2003
49tfl International Congress of Meat Science and Technology • 2nd Brazilian Congress of Meat Science and Technology

I

i

P H Y S IC A L -C H E M IC A L  C H A R A C T E R IS T IC S  O F A G E D  B E E F  F R O M  S T E E R S  S U P L E M E N T E D  W IT H  (X-

T O C O P H E R O L  A C E T A T E

Angélica Simone Cravo Pereira.; P a u lo  Jo s é  D o  A m a ra l S o b ra l.;  S a u lo  D a  L u z  E  S ilv a .;  P a u lo  R o b e r to  L e m e . F a c u ld a d e  D e  Z o o te c n ia  
E  E n g e n h a r ia  D e  A lim e n to s . U n iv e rs id a d e  D e  S â o  P a u lo  -  C p  2 3 , 1 3 6 3 5 -9 0 0  P ira s s u n u n g a .S p  -  B ra s il.  T e l +  19 3 5 6 5 4 1 8 6  e -m a il:

ascpereira@ lwtmail.com , p jso b ra l@ u sp .b r

Introduction
T h e  c o lo r  a n d  th e  l ip id  s ta b il i ty  a re  l im itin g  fa c to rs , a m o n g  o th e rs , o n  th e  q u a li ty  a n d  th e  a c c e p ta b il i ty  o f  m e a t  a n d  o f  m e a t p ro d u c ts . T h e  

lip id  o x id a tio n , w h ic h  re s u lts  o n  f re e  ra d ic a ls  fo rm in g , c a n  lead  to  th e  o x id a tio n  o f  m e a t p ig m e n ts  a n d  to  th e  p ro d u c tio n  o f  ra n c id  o d o rs  a n d  o f f  
flavo rs. T h e re fo re , th e  m u s c le  s ta b il i ty  d e p e n d s  m a in ly  o n  th e  b a la n c e  b e tw e e n  th e  o x id a n t  a g e n ts , su c h  a s  a lfa - to c o p h e ro l a n d  p ro -o x id a n ts , 
in c lu d in g  th e  p o ly u n s a tu ra te d  f a tty  a c id s  c o n c e n tra tio n  a n d  th e  f re e  iro n  w ith in  th e  m u sc le .

S p ec if ic a lly , in  th e  c a s e  o f  r e f r ig e ra te d  v a c u u m  p a c k e d  m e a t, i t  m a y  o c c u r  th e  lo s s  o f  q u a li ty  o f  th e  p ro d u c t  c a u s e d  b y  c o lo r  c h a n g e s  (C ro ss  
e t a l„  1986). T h e  re f r ig e ra te d  m e a t  d e c o lo r iz in g  is  c o n s e q u e n c e  o f  m y o g lo b in  a lte ra tio n s , c o m m o n ly  d u e  to  so m e  l ip id  o x id a tio n  re a c tio n s . 
T h e re fo re , m e a t f lav o r a n d  s h e lf - l i fe  a re  m o s tly  lim ite d  by  th e  o c c u r re n c e  o f  l ip id  o x id a tio n  a n d  su r fa c e  d e c o lo r iz in g . In  th is  p a r t ic u la r  c a se , 
so m e  te c h n o lo g ie s  h a s  b e e n  te s te d  re c e n tly , a im in g  to  g u a ra n te e  th e  q u a li ty  o f  b o v in e  b e e f  d u r in g  s to ra g e , s ta n d in g  o u t  th e  u se  o f  v i ta m in  E  
(cc-to co p h ero l)  in  a n im a l fo o d  fe e d in g  p r io r  to  s la u g h te r in g  (D u fra s n e  e t  ah , 2 0 0 0 ; G ra d y  e t  a h , 2 0 0 1 ; S u lliv a n  e t  a h , 2 0 0 2 ) . B e s id e s  re ta rd in g  
lip id  o x id a tio n , th is  a n tio x id a n t c a n  d im in is h  m y o g lo b in  o x id a tio n .

Objectives
T h e  o b jec tiv e  o f  th is  s tu d y  w as to  e v a lu a te  th e  e ffe c t o f  v itam in  E  su p p le m e n ta tio n  (V IT E ) o n  th e  p h y s ic a l-c h e m ic a l ch a ra c te r is tic s  o f  th e  a g ed  

Longissim us dorsi m u sc le , (L D ) o f  2 4  N e llo re  s te e rs , w ith  3 0  m o n th s  o f  ag e , co n fin ed  fo r  98  d ay s  w ith  a  h ig h  p ro p o rtio n  o f  c o n c e n tra te  in  d ie t.

Material and methods
D aily , h a lf  th e  a n im a ls  re c e iv e d  100 0  m g  - to c o p h e ro l a c e ta te  a d d ed  to  100 g  o f  c o m  m ea l, th e  o th e r  h a lf  re ce iv ed  100  g  o f  c o m  m e a l w ith o u t 

any  ad d itiv es. T h e  a n im a ls  w e re  s la u g h te re d  w h e n  th e  b a c k fa t th ick n ess , m e a su re d  b e tw e e n  th e  12th a n d  13th r ib s  w ith  a n d  u ltra so u n d  e q u ip m e n t, 
reach ed  6  m m . T w en ty  fo u r  h o u rs  a f te r  s la u g h te r in g , 4  sa m p le s  w ith  2 ,5  c m  w ere  c u tte d  f ro m  th e  (L D ), in d iv id u a lly  v acu u m  p a c k e d  a n d  k ep t 
a t 0 - l° C , f o r  1 ,7 ,  14 o r  21 d a y s , an d  f in a lly  f ro z e n  a t -25°C . T h e re  w e re  rea liz e d  p H  an a ly se s , w ith  a  h an d h e ld  p h m e te r , m o d e l H I8 3 1 4  (H an n a  
In s tru m en ts) , w a te r  h o ld in g  ca p a c ity  (W H C ) c a lc u la te d  as [W H C = W e/(W b + W e) xlOO] w e re  W b  is th e  w e ig h t o f  th e  b e e f  a n d  W e th e  w e ig h t o f  
the  ex u d a te . T h e  c o lo r  o f  th e  m e a t w a s  d e te rm in e d  in  tr ip lic a te s  u s in g  a  H u n te rL a b  p o r ta b le  c o lo r im e te r  (m o d . M in iS c a n  X E ), u s in g  C IE la b  sy s tem  
Scale . T h e re  w e re  a lso  re a liz e d  v ita m in  E  a n d  c h o le s te ro l an a ly ze s  in  th e  firs t d a y  o f  a g in g  fo r  12 sa m p le s  o f  L D  (K a tsan id is  e t  a l„  1999).

T h e  e q u ip m e n t u s e d  fo r  th e  v i ta m in  E  a n d  c h o le s te ro l  d e te rm in a tio n  w a s  a  h ig h  p e r fo rm a n c e  l iq u id  c h ro m a to g ra p h  (H P  se rie s  0 5 0 ) , w ith  
s im u lta n e o u s  d e te c tio n  a t se v e ra l w a v e  le n g th s . T h e  sy s te m s  w e re  c o n tro lle d  by  th e  so f tw a re  C H E M STA TIO N -H P . T h e  a b s o rb a n c e  sp e c tra  
Were re g is te re d  a t 2 9 5  n m  a n d  2 1 0  n m , f o r  v i ta m in  E  a n d  c h o le s te ro l , re sp e c tiv e ly  (K a ts a n id is  e t  a h , 1999).

T h e  id e n tif ic a tio n  w a s  d o n e  th ro u g h  c o m p a r is o n  o f  th e  r e te n tio n  t im e  o f  th e  sa m p le s  w ith  th e  b la n k , b y  c h ro m a to g ra p h y  a n d  b y  th e  
o b ta in e d  sp e c tra . T h e  s ta tis t ic a l  a n a ly z e s  w e re  d o n e  b y  th e  G L M  p ro c e d u re  o f  th e  so f tw a re  S A S  .

Results and discussion
T h e re  w e re  n o t fo u n d  s ig n if ic a n t d if fe re n c e s  f o r  th e  p H  a n d  L D  v a lu e s  b e tw e e n  th e  V IT E  an d  th e  C o n tro l  g ro u p  a lo n g  th e  a g in g  t im e  

(F ig u re  0 1 ) . T h e s e  re s u lts  a g re e  w ith  th o s e  o f  C a n n o n  e t  a l. (1 9 9 6 ), w h o  a ls o  e v a lu a te d  th e  p H  o f  p o rk  m e a t  s u p p le m e n te d  w ith  v i ta m in  E  a n d  
Aid n o t fin d  s ta tis t ic a l  d if fe re n c e s  a m o n g  tr e a tm e n ts  e ith e r . A lso , th e re  w as n o t s ig n if ic a n t d if fe re n c e  b e tw e e n  t im e  a n d  t r e a tm e n t fo r  th e  W H C  
(F ig u re  0 2 ) . H o w ev e r, M its u m o to  e t  a l. ( 1 9 9 8 )  s tu d ie d  th e  L D  v a c u u m  p a c k e d  a n d  k e p t  re f r ig e ra te d  a t  1°C fo r  6  d a y s  an d  o b se rv e d  th a t  th e  
® e a t o f  th e  a n im a ls  s u p p le m e n te d  w ith  5 0 0 0  m g  o f  v ita m in  E  s ig n if ic a n tly  lo s t  le s s  w a te r  b y  e x u d a tio n  th a n  th e  c o n tro l  sa m p le s , m a in ta in in g  

in te g r ity  o f  th e  m e m b ra n e s  a n d  k e e p in g  th e  sa rc o p la s m a tic  c o m p o n e n ts , re su lt in g  in  le s s  e x u d a tio n  lo ss . T h e  L * a n d  a*  c o lo r  p a ra m e te rs  
h ad  l in e a r  e f fe c ts  o f  a g in g  t im e  (p < 0 .0 1 )  (F ig u re s  0 3  a n d  0 4 ) . T h e  b*  p a ra m e te r , h a d  c u b ic  e f fe c t  (p < 0 .0 1 )  a m o n g  th e  d a y s  o f  ag in g , f o r  th e  
M uscle  (L D ) b u t w e re  n o t a f fe c te d  b y  th e  t r e a tm e n ts  (F ig u re  0 5 ) . A  p o s s ib le  e x p la n a tio n  fo r  th e  h ig h  L *  v a lu e s  c o u ld  b e  th e  p re s e n c e  o f  
‘•quid  o v e r  th e  m e a t  su r fa c e s , c a u s in g  h ig h e r  m o is tu re  a n d  h ig h e r  v a lu e s  fo r  th e  2 1 st d a y  o f  a g in g . In  g e n e ra l , a*  d id  n o t v a ry  w ith  th e  tim e , 
a lm o st f o r  a ll a g in g  p e r io d s , th e re fo re , p re s u m a b ly  th e re  w as  n o t a n y  p ro te c tin g  e f fe c t  o f  th e  m e m b ra n e s  d u e  to  v ita m in  E  su p p le m e n ta tio n . 
H ow ever, th e  lo s s  o f  c o lo r  p ig m e n t  d id  n o t o c c u r  in  th e  s tu d ie d  tim e s , m o reo v e r, in  sp ite  o f  th e  v a c u u m  p a c k a g e , th e  c o lo r  o f  th e  m e a t  w as  
reco v e red  a f te r  th e  p a c k a g in g  re m o v a l d u e  to  th e  m y o g lo b in  o x y g e n a tio n  (A b u la ra c h  e t  a l., 199 8 ). T h e re fo re ,  th e  d e c o lo r iz in g  r a te  lo o k s  
to b e  re la te d  to  th e  e f f ic ie n c y  o f  th e  o x id a tiv e  an d  e n z y m a tic  p ro c e s s e s , d e c re a s in g  th e  m e a t c o n tro l  sy s te m s  o f  th e  m e ta m y o g lo b in  lev e ls . 
H a te lfie r e t  a l. (2 0 0 1 )  s tu d ie d  th e  c o lo r  c h a ra c te r is t ic s  o f  r e fr ig e ra te d  m e a t fo r  u p  to  9  d a y s  a n d  fu r th e r  v a c u u m  p a c k e d  fo r  13 d a y s  m o re  a t  8°C  
Under c o n tro lle d  i l lu m in a tio n . T h e s e  a u th o rs  u s e d  C h a ro le s  b o v in e s  su p p le m e n te d  w ith  100 0  m g  o f  a - to c o fe ry l  a c e ta te , fo r  111 d a y s  b e fo re  
s la u g h te r in g  a n d  o b se rv e d  th e  p o s it iv e  e f fe c t , a l th o u g h  n o t  s ig n if ic a n t, o n  th e  m e a t d e c o lo r iz in g  r a te  o f  th e  s u p p le m e n te d  a n im a ls . C o r re la tin g  

re su lts  f ro m  th e  s u p p le m e n te d  a n im a ls  w ith  th e  c o n tro l  g ro u p , in  g e n e ra l  n o  s ig n if ic a n t d if fe re n c e  w a s  o b s e rv e d  b e tw e e n  th e  tre a tm e n ts . 
H ow ever, th e  v ita m in  E  c o n c e n tr a t io n  o f  th e  L D , a t  d a y  1 o f  ag in g , p re s e n te d  s ig n if ic a n t in te ra c tio n  (p < 0 ,0 1 )  b e tw e e n  th e  tre a tm e n ts  an d  lev e ls  

c o n c e n tra te , w ith  m e a n  v a lu e s  o f  1.7 m g /k g  a n d  4 .7  m g /k g , fo r  th e  c o n tro l  g ro u p  a n d  V IT E , re sp e c tiv e ly . D u f ra s n e  e t  a l. (2 0 0 0 )  a ls o  fo u n d  
a  s ig n if ic an t in c re a s e  o f  th e  a - to c o p h e r o l  c o n c e n tra tio n  in  th e  L ongissim us thoracis  m u s c le  o f  b o v in e s , s to re d  a t  4 °C  fo r  u p  to  14  d a y s , w ith  
c° n tro lle d  il lu m in a tio n , w ith  v a lu e s  o f  1.9 m g /k g  o f  V IT E  in  th e  m e a t o f  s tu d ie d  a n im a ls  a n d  0 .9  m g /k g  in  th e  m e a t o f  th e  c o n tro l  g ro u p . T h e s e  
Results in d ic a te d , th a t th e re  w e re  p o s s ib le  e f fe c t  o n  th e  l ip id  o x id a tio n  w ith  low  - to c o p h e ro l c o n c e n tra tio n  in  th e  a g e d  m e a t fo r  u p  to  14 d ay s . 

r °W ever, th e re  w e re  n o t  f o u n d  s tu d ie s  o f  v i ta m in  E  s u p p le m e n ta tio n  re la te d  to  le v e ls  o f  c o n c e n tra te  in  b o v in e  feed .
T h e re  w a s  n o t s ig n if ic a n t d if fe r e n c e  o n  th e  c h o le s te ro l  c o n c e n tra tio n  in  th e  (L D ) o f  V IT E  s u p p le m e n te d  s te e rs  c o m p a re d  to  th e  c o n tro l  

Sr° u p . w ith  v a lu e s  o f  3 9 .5  m g /lO O g  o f  V IT E  in  th e  m e a t o f  s tu d ie d  a n im a ls  a n d  4 4 .5  m g /lO O g  in  th e  m e a t  o f  th e  c o n tro l  g ro u p . In  e x p e r im e n t 
Realized b y  B ra g a g n o lo  (1 9 9 7 )  th e re  w e re  p re s e n te d  c h o le s te ro l  v a lu e s  in  f re s h  L D  (a lth o u g h  n o t s u p p le m e n te d  w ith  V IT E )  o f  4 4  m g /1 0 0  g  fo r  

e 'l ° r e .  I t  s e e m s  to  b e  a  r e la t io n s h ip  b e tw e e n  th e  e n e rg y  r a te  in  d ie t  a n d  th e  m e a t c h o le s te ro l  c o n c e n tra tio n . A c c o rd in g  to  A b u -T a rb o u sh  e t  al. 
'  "9 3 ) , a n im a ls  fe d  w ith  lo w  e n e rg y  d ie ts , p re s e n te d  h ig h e r  le v e ls  o f  c h o le s te ro l  w ith in  th e  a d ip o s e  tis s u e , w ith o u t  s ig n if ic a n t d if fe re n c e s  in  th e  

triUscu la r  tis s u e , a g re e in g  w ith  th e  r e s u l ts  o f  th e  p re s e n t  stu d y .
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C o n c lu s io n

A t  th is  p o in t  o f  th e  re s e a rc h , i t  c a n  b e  s ta te d  th a t  th e  s u p p le m e n ta tio n  w ith  V IT E  in  N e llo re  s te e rs  d id  n o t  p re s e n te d  p o s it iv e  e f fe c t  o v e r  th e  
p h y s ic a l-c h e m ic a l c h a ra c te r is t ic s  o f  th e  (L D ) a g e d  fo r  u p  to  21 d ay s .
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F i g u r a  0 2  -  Long issim us dors i  m u s c le  W a te r  h o ld in g  c a p a c ity  
F ig u r e  01  -L o n g iss im u s dorsi m u s c le  p H  v a r ia tio n  w ith  a g in g  t im e . (W H C ) v a r ia tio n  w ith  a g in g  tim e .
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F ig u r e  0 3  -  L ong issim us dors i  m u s c le  L *  p a ra m e te r  v a r ia tio n  w ith  F ig u r e  0 4  -  L ong issim us dors i  m u s c le  a*  p a ra m e te r  v a r ia tio n  w ith  
a g in g  tim e . a g in g  tim e .

F ig u r e  0 5  - L ong issim us dors i  m u s c le  b*  p a ra m e te r  v a r ia tio n  w ith  
a g in g  tim e .
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