
ICoMST2003
4Sfh International Congress ot Meat Science and Technology • 2nd Brazilian Congress of Meat Science and Technology

O X ID A T IV E  S T A B IL IT Y  O F  T H IG H  M E A T  F R O M  B R O IL E R S  F E D  O X ID IZ E D  P O U L T R Y  O F F A L  FA T

R a c a n ic c i , A lin e  M .C .1; M e n te n , J .F .M .2; R e g ita n o -d 'A rc e , M .A .B .3; P in o , L .M .3; G a io tto , J .B .2; L o n g o , F .A .2; P e d ro so , A .A .2; S o rb a ra ,
J .O .B .2

1 PhD Student (FAPESP) -  University o f  Sao Paulo -  USP (ESALQ) -  Piracicaba/SP -  Brazil. E-mail: am cracan@ esalq.usp.br 
2 D epartm ent o f  A nim al Science - University o f  Sao Paulo -  U SP (ESALQ) -  P iracicaba/SP -  Brazil 

3 D epartm ent o f  Food Science - U niversity o f  Sao Paulo -  U SP (ESALQ) -  P iracicaba/SP -  Brazil

I

i

i

i

I

Background
L ip id  o x id a tio n  in  m e a t sy s te m s  is  th e  m a in  c a u s e  o f  q u a lity  d e te r io ra tio n  an d  lo w  a c c e p ta b il i ty  o f  m e a t a n d  m e a t p ro d u c ts  (B U C K L E Y  et 

ol., 1995 ; G R A Y  et al., 1996 ). D e v e lo p m e n t o f  l ip id  o x id a tio n  in  m e a t is in f lu e n c e d  by  m a n y  fa c to rs  su c h  as d ie ta ry  fa t c o n te n t an d  q u a lity , fa tty  
a c id  p ro file s  in  m u sc le , b a la n c e  b e tw e e n  m u s c le  p ro -o x id a n ts  an d  an tio x id a n ts , d e g re e  o f  p ro c e ss in g  an d  s to ra g e  c o n d itio n s  (JE N S E N  et al., 
1998). T h e  e ffe c ts  o f  fe e d in g  o x id iz e d  d ie ts  to  b ro ile r  c h ic k e n s  a re  k n o w n  an d  a re  re la te d  to  p o o r  p e r fo m a n c e  (C A B E L  e t al., 1988 ; E N G E B E R G  
et al., 1996) a n d  d e p le te d  o x id a tiv e  s ta b il i ty  o f  w h ite  a n d  d a rk  m e a t (A S G F IA R  et al., 1 989 ; L IN  e t al., 1989 , G R A U  e t al., 2 0 0 1 ).

Objectives
T h e  o b je c tiv e  o f  th is  s tu d y  w a s  to  e v a lu a te  th e  e f fe c ts  o f  d ie ta ry  o x id iz e d  p o u ltry  fa t  o n  o x id a tiv e  s ta b il i ty  o f  c h ic k e n  d a rk  m e a t ( th ig h )  

d u rin g  c h il le d  s to ra g e  fo r  12 d a y s .

Methods
F re sh  p o u ltry  fa t (F P F )  w as su p p lie d  b y  lo c a l re n d e r in g  a n d  th en  s to re d  f ro z e n  (-1 8 °C ) u n til  d ie ts  w e re  p ro d u c e d . O x id iz e d  p o u ltry  fa t  (O P F ) 

Was o b ta in e d  b y  h e a tin g  (1 1 0  to  120°C ) in  a n  e le c tr ic  f ry e r  f o r  21 d ay s . P e rio d ic a lly , s a m p le s  w e re  ta k e n  f ro m  F P F  an d  O P F  a n d  a n a ly s e d  to  
n to n ito r  its  q u a lity . M o is tu re , a c id  v a lu e , e th e r  e x tra c t  a n d  p e ro x id e  v a lu e  w e re  m e a s u re d  a c c o rd in g  to  th e  m e th o d s  d e s c rib e d  b y  C O M P E N D IO
(1998). S p ec if ic  a b s o rb a n c e s  w e re  m e a s u re d  in  fa t  s a m p le s  to  q u a n tify  o x id a tio n  p ro d u c ts  u s in g  IU P A C  m e th o d  n u m b e r  I I .D .2 3  (1 9 7 9 ).

O n e  h u n d re d  an d  tw e n ty  m a le  c h ic k s  w e re  ra ise d  in  flo o r  p e n s  a n d  fe d  a  c o rn -s o y  d ie t  d ie t  c o n ta in in g  4%  o f  f re s h  o r  o x id iz e d  p o u ltry  fa t 
f ro m  10 to  4 7  d a y s  o f  ag e . S ix ty  b ird s  f ro m  e a c h  tre a tm e n t  w e re  s la u g h te re d  a t 4 7  d a y s  o f  a g e  an d  sk in le s s  an d  b o n e le s s  th ig h  m e a t w e re  s to re d  
c h ille d  (0 .7  to  4 .8 °C )  d u r in g  12 d a y s . M e a t  sa m p le s  w e re  c o lle c te d  f re q u e n tly  (d ay  1, 4 , 8 a n d  12) to  a s se s s  q u a li ty  a n d  o x id a tiv e  s ta b ility . 
T B A R S  (T h io b a rb itu r ic -a c id  re a c tiv e  s u b s ta n c e s )  w e re  m e a s u re d  in  d u p lic a te  o f  3 th ig h s  o f  e a c h  t r e a tm e n t o n  d a y s  1, 4 , 8 an d  12 o f  s to ra g e  
acc o rd in g  to  th e  m e th o d  d e s c r ib e d  b y  T A R L A D G IS  e t  al. (1 9 6 0 ).

Results and Discussion
In  Table 1 is p re s e n te d  c o m p o s it io n  a n d  q u a li ty  a s p e c ts  o f  F P F  a n d  O P F . P e ro x id e  v a lu e  o b ta in e d  f o r  O P F  sa m p le s  w as  14 tim e s  h ig h e r  

th an  fo r  F P F  sa m p le s  a n d  s p e c if ic  a b s o rb a n c e s  o b ta in e d  fo r  O P F  fa t in c re a se d  4  a n d  6  t im e s  a t  2 3 2  a n d  2 7 0  n m , re sp e c tiv e ly , d u r in g  o x id a tio n  
P ro cess  w h e n  c o m p a re d  to  v a lu e s  o b ta in e d  fo r  F P F . T h e s e  re su lts  in d ic a te d  th e  p re s e n c e  o f  h ig h  a m o u n ts  o f  o x id a tio n  c o m p o u n d s  (p e ro x id e s  
a° d  c o n ju g a te d  d ie n e s )  a s  a  c o n s e q u e n c e  o f  l ip id  o x id a tio n .

A lth o u g h  b ird s  w e re  fe d  4 %  o f  h ig h ly  o x id iz e d  p o u ltry  fa t in  th e  d ie t, n o  in f lu e n c e  w a s  o b se rv e d  o n  an im a l p e r fo rm a n c e  c o m p a r in g  to  
b ird s  fe d  f re s h  p o u ltry  fa t. M e a n s  o f  fe e d :g a in  ra te , l iv e  w e ig h t (k g )  a n d  fe e d  in ta k e  (k g )  w e re  1 .76 , 2 .6 9  a n d  4 .2 6 , re sp e c tiv e ly , f o r  b ird s  fe d  
O P F  a n d  1 .79 , 4 .3 5  a n d  2 .7 0 , re sp e c tiv e ly , fo r  b ird s  fe d  F P F . B ird s  fe d  O P F  h a d  c o n s u m e d  a lm o s t th e  sa m e  a m o u n t a n d  re a c h e d  th e  sa m e  
Weig h t as  b ird s  fe d  F P F  w h ic h  m e a n s  th a t  l ip id  o x id a tio n  in d u c e d  in  p o u ltry  fa t u s e d  in  th is  e x p e r im e n t w a s  n o t e n o u g h  to  d e c re a s e  a n im a l 

P e rfo rm an ce .
O x id a tiv e  c h a n g e s  in  th ig h  m e a t  d u r in g  c h i l le d  s to ra g e  a re  p re s e n te d  in  Table 2. T B A R S  v a lu e s  w e re  s ta tis t ic a lly  h ig h e r  (P = 0 .0 0 1 6 )  fo r  
(0 .6 5  m g  M A D /k g  sa m p le )  w h e n  c o m p a re d  to  F P F  (0 .4 9  m g  M A D /k g  sa m p le ) . M e a t  f ro m  b ro ile rs  fe d  O P F  s to re d  c h il le d  fo r  12 d a y s  

re su lted  in  lo w e r  s ta b il i ty  s h o w n  b y  in c re a s e d  T B A R S  v a lu e s . S im ila r  re s u lts  w e re  fo u n d  b e fo re  (A S G H A R  e t a l., 1 9 8 9 ; L IN  et a l., 1989 ; 
friN 'S E N  e t al., 1 997 ) a s  a  c o n s e q u e n c e  o f  fe e d in g  b ro ile rs  w ith  h ig h ly  o x id iz e d  d ie ts .

Conclusions
1) In  th is  s tu d y , f e e d in g  b ro i le r s  w ith  4 %  o f  O P F  f ro m  10 to  47  d a y s  o f  a g e  d id  n o t  a f fe c t  a n im a l p e r fo rm a n c e .
2 ) A lth o u g h  s ta b il i ty  o f  b ro i le r  th ig h  m e a t  w a s  d e p re s s e d  d u r in g  c h il le d  s to ra g e  d u e  to  th e  c o n s u m p tio n  o f  o x id iz e d  p o u ltry  o ffa l fa t a d d e d  

t0  the  d ie t.
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A c k n o w le d g e m e n ts

T h is  w o rk  w as s p o n s o re d  b y  T h e  S ta te  o f  S a o  P a u lo  R e se a rc h  F o u n d a tio n  (F A P E S P ). 

T a b le s

T a b le  1. C h a ra c te r iz a tio n  o f  f re s h  (F P F )  a n d  o x id iz e d  (O P F )  e x p e r im e n ta l  fa t.

A n a ly s e s U n its F P F O P F

M o is tu re % 0 .5 3 0 .4 8

A c id  V alu e m g  N a O H /g 1.22 1.73

E th e r  E x tra c t % 9 9 .0 5 9 9 .7 2

P e ro x id e  V alu e m e q  0 2/k g 2 .8 3 3 8 .7 3

S p e c if ic  a b s o rb a n c e s

2 3 2  n m 2 .8 6 10.53

2 7 0  n m 0 .3 2 1.97

T a b le  2 . T h io b a rb itu r ic  a c id - re a c tiv e  su b s ta n c e s  (T B A R S ) m e a s u re d  in  
s to re d  c h il le d  d u r in g  12 d a y s  o f  s to ra g e .

th ig h  m e a t o f  b ro ile rs  fe d  f re s h  (F P F ) o r  o x id iz e d  p o u ltry

T B A R S  (m g  M D A /k g  sa m p le )

D a y  1 D a y  4 D ay  8 D a y  12 A v e rag e C V '(% )

F P F  0 .3 7 9 0 .5 3 5 0 .4 7 3 0 .5 8 0 0 .4 9 2 b 2 0 .9 5

O P F  0 .5 6 0 0 .701 0 .7 2 0 0 .6 3 3 0 .6 5 4 a 1 7 .9 0
1 CV = Coeficient of Variation
ab Means in the same column with no common superscript differ (P=0.0016) using t test
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