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Background
M o d if ie d  A tm o s p h e re  P a c k a g in g  (M A P ) is n o w  a  c o m m o n  m e a n s  o f  re ta il  s a le  d isp la y  in  m o s t m a rk e ts . M A P  is  u se d  to  m a in ta in  th e  

se n so ry  c h a ra c te r is t ic s  o f  f re s h  m e a t a n d  e x te n d  its  s h e lf  l ife . F o r  re d  m e a t, e s p e c ia lly  b e e f , th e  re c o m m e n d e d  a tm o sp h e re  is  7 0 %  C>2, 2 0 %  CC>2 
and  10%  N 2 (R e n e rre , 198 6 ). A tm o s p h e re s  w ith  100  C 0 2; 5 0 %  0 2 a n d  5 0 % C O ,;  8 0 %  0 2 an d  2 0 %  C 0 2 (S h e r id a n  J .J . 1997 , D o h e r ty  A .M . 1996) 

h ave  b e e n  u se d  fo r  la m b  m e a t b u t o n ly  a  few  re s e a rc h e s  h av e  a n a ly s e d  th e  e f fe c t  o f  M Á P  o n  la m b  se n so ry  c h a ra c te r is tic s .

Objective
T h e  a im  o f  th is  s tu d y  w a s  to  in v e s tig a te  th e  e f fe c t  o f  th e  p a c k a g in g  in  an  a tm o sp h e re  w ith  6 0 %  0 2, 3 0 %  C O , a n d  10%  N 2 o n  th e  se n so ry  

a ttr ib u te s  o f  le g  an d  lo in  la m b  c h o p s  u s in g  p a n e l an d  c o n s u m e r  test.

Methods
S ix te e n  m a le  la m b s  f ro m  th e  S p a n ish  b re e d  R a s a  A ra g o n e s a  w e re  u se d . A ll th e  c a rc a s se s  w e re  c o n s id e re d  “T e rn a s c o  d e  A ra g ó n ”  (P G I). 

W e ig h t ra n g e d  f ro m  10-11 k g . C a rc a s s e s  w e re  c o o le d  c o m m e rc ia lly  an d  sa m p le d  2 4  h o u rs  a f te r  s la u g h te r in g . B o th  lo in s  a n d  leg s  w e re  e x c is e d  
fro m  e a c h  c a rc a s s  a n d  im m e d ia te ly  c h o p p e d . T h e  m e a t w a s  p a c k a g e d  w ith  an  U L M A  T e rm o s e a le d  (S M A R T ) w ith  p o ly e s ty re n  tra y s  (L IN P A C  
T  15-55 L in f re sh )  a n d  f ilm  (L IN P A C  L in to p  T H B  6 5 )  in  an  a tm o sp h e re  w ith  6 0 %  0 2, 3 0 %  C 0 2 an d  10%  N 2. C h o p s  f ro m  8 a n im a ls  w e re  
ra n d o m ly  a g e d  f o r  1 d a y  a n d  M A P  p a c k a g e d  an d  s to re d  d u r in g  5 , 10 an d  15 d a y s . T ra y s  w e re  s to re d  a t 2°C  + /-1 °C . T h e  co n tro l in v o lv e d  8 
c a rca sse s  w ith  3 d a y s  o f  a g e in g , w h ic h  is th e  tra d itio n a l p ra c tise  in  th e  S p a n ish  m ark e t. A ll s a m p le s  w e re  v a c u u m  p a c k e d , f ro z e n  a n d  s to re d  a t 
-2 0 ° C  u n til  re q u ire d  fo r  a s s e s s m e n t. S a m p le s  w e re  th a w e d  in ta p  w a te r  u n til  15 -17°C . B o n e  w as e x c is e d , if  r e q u ire d , f ro m  th e  sa m p le s  b e fo re  

I c o o k in g . C o o k in g  te m p e ra tu re  w a s  2 0 0 °C  (g ril l) ,  u n til  th e  in te rn a l te m p e ra tu re  re a c h e d  w a s  70°C . S a m p le s  w e re  se rv e d  h o t.
S e n so ry  tra its  w e re  e v a lu a te d  b y  a  tra in e d  p a n e l (n = 7 2  ju d g e m e n ts  b y  tre a tm e n t)  u s in g  th e  lo in  c h o p s  ( long issim us lum horum ). T h e  

c o n tro ls  p lu s  th e  c h o p s  a g e d  a t  fo u r  d if fe re n t tim e s  w e re  e v a lu a te d  o n  e a c h  p la te  a n d  th e  p a n e l w a s  a sk e d  to  sc o re  d if fe re n t a t tr ib u te s  (T ab le  
1). F o r  th e  c o n s u m e r  te s t  (n = 1 2 8 ) , s a m p le s  f ro m  e a c h  tre a tm e n t w e re  p re s e n te d  in  th e  sa m e  w ay  a s  th e  tra in e d  p a n e l u s in g  sem im em branosus, 
sem itendinosus, g lu teus b iceps  m u s c le s  f ro m  le g  c h o p s  (S e e  T ab le  2  fo r  a ttr ib u te s ) .

T h e  s ta tis tic a l a n a ly s is  w a s  p e r fo rm e d  w ith  S P S S  p a c k a g e  fo r  W in d o w s  9 8 . D if fe re n c e s  b e tw e e n  tre a tm e n ts  w e re  a n a ly s e d  b y  A N O V A  

and  D u n c a n ’s m u ltip le  ra n g e  te s t.

Results and discussions
F o r  th e  se n so ry  p a n e l, th e  c o n tro l  g ro u p  w ith  3 d a y s  o f  a g e in g  a n d  th e  tre a tm e n t w ith  1 d a y  o f  a g e in g  (c h o p s)  h a d  a h ig h e r  la m b  in te n s ity  

\  o d o u r an d  f lav o u r (T ab le  1). T h e s e  tw o  a ttr ib u te s  w e re  le ss  in te n se  w h e n  th e  m e a t w a s  le f t  fo r  lo n g e r  p e r io d s  in  th e  M A P  d u e  to  th e  p re s e n c e
'  o f  s tra n g e  flav o u rs  a n d  o d o u rs . T h e  re s u lts  a g re e  w ith  S h e r id a n  e t a i ,  (1 9 9 7 );  w h o  d e s c r ib e d  o f f -o d o u rs  a f te r  5 d a y s  o f  M A P  in  la m b  m ea t.

H o w ev e r th e  o p p o s ite  o c c u r re d  fo r  l ip id  flav o u r, w h ic h  b e c a m e  m o re  in te n se  a s  a g e in g  in c re a se d . T h is  c o u ld  b e  e x p la in e d  b y  a  d ire c t  e f fe c t  o f  

th is  a tm o sp h e re  b u t th e  re a s o n s  fo r  th is  a re  u n c lea r . T h e re  w e re  n o  s ig n if ic a n t d if fe re n c e s  in  te n d e rn e ss  b e tw e e n  th e  g ro u p  w ith  1 d a y  o f  a g e in g  
and  th e  tre a tm e n ts  w ith  an  a d d it io n a l 5 , 10 a n d  15 d a y s  o f  M A P . T h u s , th e  a tm o s p h e re  u se d  se e m e d  to  h av e  so m e  in f lu e n c e  o n  th e  m e c h a n is m s  
in v o lv ed  in  m e a t a g e in g . T h e  c o n tro l  g ro u p  w ith  3 d a y s  o f  a g e in g  w a s  th e  m o s t ten d e r . T h e  c o n tro l  g ro u p  h a d  m o re  flav o u r q u a li ty  a n d  o v e ra ll 

a c c e p ta b ility  a n d  th e  re s t  o f  th e  tre a tm e n ts  h a d  lo w e r  sc o re s  a c c o rd in g  to  th e  d a y s  o f  M A P  p a c k a g in g .
C o n s u m e rs  d id  n o t f in d  s ig n if ic a n t d if fe re n c e s  in  te n d e rn e ss  b e tw e e n  th e  tre a tm e n ts , in  d isa g re e m e n t w ith  th e  re su lts  fo u n d  b y  th e  p an e l 

w h en  co n tro l a n d  M A P  m e a t w e re  c o m p a re d  (T ab le  2 ). B u t f lav o u r q u a li ty  d e c re a s e d  w ith  th e  t im e  o f  M A P  p a c k a g in g , a s  in  th e  ta s te  p an e l.

. T h e  co n tro l g ro u p  a n d  th e  g ro u p  w ith  1 d a y  a g e in g  h a d  h ig h e r  o v e ra ll a c c e p ta b ility , e s p e c ia lly  fo r  a g e in g  tim e s  lo n g e r  th a n  5 d a y s  o f  M A P

* Pack ag in g .

Conclusions
A  m o d if ie d  a tm o s p h e re  w ith  6 0 %  0 2, 3 0 %  CC>2 a n d  10%  N 2 c o u ld  a f fe c t la m b  m e a t  a g e in g  b e c a u s e  n o  d if fe re n c e s  w e re  fo u n d  in  te n d e rn e ss  

b e tw een  1 d a y  c a rc a s s  a g e in g  (w ith o u t  M A P )  an d  w ith  a d d it io n a l 5 o r  15 d a y s  o f  M A P  p a c k a g in g . O n  th e  o th e r  h a n d , f lav o u r a n d  o d o u r  c o u ld  

be s tro n g ly  a f fe c te d  b y  th is  M A P . W ith  th is  a tm o s p h e re  w e  fo u n d  a  n o ta b le  lo s s  o f  s e n so ry  q u a li ty  a t 5 d a y s . S o , p ro b a b ly  n o t m o re  th a n  4  d a y s  

° f  s h e lf  l ife  sh o u ld  b e  r e c o m m e n d e d  f o r  p a c k a g in g  la m b  c h o p s  w ith  th is  M A P.
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T ab le  1. E ffe c t  o f  t im e  ( 5 ,1 0  a n d  15 d a y s )  o f  M A P  p a c k a g in g  (6 0 %  0 2, 3 0 %  C 0 2 a n d  10%  N 2) o n  s e n s o ry  a ttr ib u te s  ( ta s te  p a n e l)  o f  la m b  lo in  
c h o p s  .M e an s  a n d  ( s ta n d a rd  d e v ia tio n ) .

T R E A T M E N T
3 d a y s  

(c o n tro l)
1 d ay

1 d a y  
+ 5  M A P

1 d ay  
+  10 M A P

1 d ay  
+ 1 5  M A P

F

L a m b  o d o u r  in te n s ity *  (1 -1 0 0 )
4 9 .1 3  d 
(1 5 .6 7 )

4 7 .6 1  c  d 
(1 7 .1 4 )

4 0 .8 4  b  c 
(2 1 .0 5 )

3 5 .5 0  a  b 
(2 2 .0 0 )

2 9 .7 9  a  
(2 4 .1 3 )

9 .9 6
**

T e n d e rn e ss*
(1 -1 0 0 )

6 5 .1 8  b 
(1 6 .8 7 )

5 0 .5 2  a  
(1 5 .6 3 )

4 9 .4 2  a 
(1 8 .2 3 )

5 3 .9 7  a  
(1 8 .3 3 )

5 3 .0 0  a  
(1 7 .4 2 )

8 .1 7
**

Ju ic in e ss *
(1 -1 0 0 )

5 9 .7 7  b 
(1 6 .7 5 )

4 4 .9 7  a  
(1 5 .2 9 )

4 2 .6 4  a  
(1 8 .5 4 )

4 3 .3 6  a 
(1 7 .3 3 )

4 0 .5 2  a  
(1 5 .9 0 )

1 2 .8 6
**

L a m b  f lav o u r in te n s ity *  

(1 -1 0 0 )
5 6 .9 8  c 

(1 5 .2 1 )
5 3 .6 6  c 

(1 6 .7 5 )
3 8 .5 0  b  
(1 7 .7 9 )

3 2 .7 7  b 
(1 8 .4 3 )

2 4 .6 7 a
(1 8 .0 2 )

3 8 .7 5
**

F a t flav o u r in te n s ity *  (1 -1 0 0 )
4 3 .4 8  a  

(1 7 .2 8 )
4 7 .2 7 a
(1 8 .8 8 )

5 8 .6 8  b 

(2 1 .9 9 )
5 7 .5 1  b 

(2 3 .8 0 )
5 8 .2 7 b
(2 4 .6 8 )

6 .7 0
**

L iv e r  f lav o u r in te n s ity *  (1 -1 0 0 )
2 6 .3 7  a 
(1 6 .0 6 )

2 6 .3 9  a  
(1 4 .7 3 )

2 3 .8 8  a 
(1 8 .6 7 )

2 1 .5 4  a 
(1 7 .1 9 )

19.91  a  
(1 7 .6 2 )

n .s.

F la v o u r  q u a lity *  
(1 -1 0 0 )

5 2 .7 7  d 

(1 5 .3 2 )
4 3 .2 9  c 
(1 7 .7 0 )

2 9 .0 8  b 
(1 7 .9 6 )

2 2 .8 4  a  

(1 6 .0 3 )
18 .45  a  
(1 6 .2 3 )

4 5 .2 0
**

O v e ra ll  s a tis fa c tio n *  
(1 -1 0 0 )

5 4 .3 5  d 
(1 5 .0 7 )

4 5 .1 8  c 
(1 8 .3 1 )

2 9 .2 3  b  

(1 9 .2 3 )
2 5 .2 0  a  b 

(1 6 .6 5 )
1 9 .6 9  a 
(1 7 .6 6 )

4 2 .2 3
**

Means in the same tow with different letters (a, b, c and d) are significantly different.
**p<0.01.
* Higher values means superior intensity or high acceptability in each parameter

T ab le  2. E ffe c t  o f  t im e  (5 , 10 a n d  15 d a y s )  o f  M o d if ie d  A tm o s p h e re  P a c k a g in g  (6 0 %  0 2, 3 0 %  C 0 2 a n d  10%  N 2), o n  c o n s u m e r  te s t  o f  la m b  leg  
c h o p s . M e a n s  a n d  (s ta n d a rd  d e v ia tio n ) .

T R E A T M E N T
3 d a y s  

(c o n tro l)
1 d ay

1 d ay  
+ 5  M A P

ld a y
+ 1 0  M A P

1 d a y  
+  15 M A P

F

T e n d e rn e ss* 5 7 .8 9  a 5 8 .1 3  a 5 8 .9 8  a 5 9 .8 4  a 5 9 .3 0  a
N S(1 -1 0 0 ) (2 0 .7 6 ) (2 6 .1 4 ) (2 4 .7 1 ) (2 1 .7 0 ) (2 1 .7 8 )

T aste  q u a lity * 6 1 .0 2  c 6 3 .1 3  c 5 1 .8 8 b 4 8 .0 5  b 3 9 .7 7  a 2 8 .2 6
(1 -1 0 0 ) (1 8 .0 9 ) (2 0 .8 0 ) (2 1 .4 7 ) (2 0 .0 0 ) (2 1 .4 2 ) **

O v e ra ll  s a tis fa c tio n * 5 9 .7 7  c 6 1 .9 5  c 5 3 .2 8  b 5 0 .0 8  b 4 3 .2 0  a 16 .76
(1 -1 0 0 ) (1 7 .4 1 ) (2 1 .9 2 ) (2 2 .5 2 ) (1 9 .7 4 ) (2 2 .3 4 ) **

Means in the same row with different letters (a, b, c y d) are significantly different
**p<0.01.

* Higher means indicate superior intensity or high acceptability in each parameter
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