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Introduction
D if fe re n t t r e a tm e n ts  a re  u ti l iz e d  to  in c re a s e  th e  s h e lf  l ife  o f  m e a t an d  e lim in a te  o r  d e c re a s e  m ic ro o rg a n is m s  in  it. S o m e  m e th o d s  u se d  a re  

re fr ig e ra tio n , f re e z in g  a n d  m o d if ic a tio n  o f  a tm o s p h e re  am o n g  o th e r  tre a tm e n ts . I rra d ia tio n  tre a tm e n t fo r  fo o d  p re se rv a tio n  w as a p p ro v e d  by  
th e  F o o d  an d  A g r ic u ltu re  O rg a n iz a t io n /  W o rld  H e a lth  O rg a n iz a tio n  (F A O /W H O , 2 0 0 0 )  fo r  d o se s  o f  u p  to  10 k G y . T h is  d o sa g e  d o e s  n o t h av e  a  
n eg a tiv e  e f fe c t  o n  n u tr it io n a l p ro p r ie t ie s  o r  to x ic  e f fe c t  o n  fo o d . N o w a d a y s  tw e n ty -s ix  c o u n tr ie s  u ti l iz e  th is  p ro c e s s  o n  a  c o m m e rc ia l  sca le .

I ro n  is p re s e n t in  fo o d  in  tw o  p r in c ip a l fo rm s , h e m e  an d  n o n h e m e  iro n . T h e  firs t is  a  c o n s titu e n t o f  h e m o g lo b in  ( w h ic h  c a rr ie s  o x y g e n  
f ro m  th e  lu n g s  to  th e  t is s u e s )  a n d  m y o g lo b in  ( w h ic h  s to re s  th e  o x y g e n  u ti l iz e d  fo r  m u s c u la r  c o n tra c tio n  an d  is a ls o  c o n s titu e n t o f  e n z y m e s ) . 
T h e  s e c o n d  is  p re s e n t  in  f e r ro s u lfu r ic  p ro te in s  a n d  m e ta lf la v o p ro te in s  w h ic h  a re  in v o lv e d  in  o x id a tiv e  m e ta b o lis m  (C a rp e n te r  &  M a h o n ey , 

1 992 ; M a rtin e z  e t  a l ,1 9 9 9 ).
i G iro u x  &  L a c ro ix  (1 9 9 8 )  v e r if ie d  th a t  ir ra d ia tio n  p ro m o te s  a lte ra tio n s  o f  d e s a m in a tio n , d e s c a rb o x y la tio n , b re a k a g e  o f  p e p tid e  lin k s ,

re d u c tio n  o f  su lfu r ic  l in k s  a n d  o x id a t io n  o f  s u lfu r ic  g ro u p s . T h e s e  a lte ra tio n s  a re  c a ta ly z e d  b y  f re e  ra d ic a ls  f o rm e d  b y  w a te r  h y d ro ly s is . S in c e  
th e  h e m e  iro n  is  in s e r te d  in  th e  h e m o g lo b in  m o le c u le  b y  su lfu r ic  lin k s , an  a lte ra tio n  in  th is  m o le c u le  c o n fo rm a tio n  is  p o ss ib le , t r a n s fo rm in g  th e  
h e m e  iro n  in  n o n h e m e  iro n . F o r  th is  re a s o n  th e  re s e a rc h  o f  ir ra d ia tio n  e f fe c ts  o n  p o u ltry  m e a t is n ecessa ry .

Objectives
T h e  c h a n g e  in  th e  a m o u n t  o f  h e m e  a n d  n o n h e m e  iro n  w as c o m p a re d  in  f re s h  ra w  a n d  c o o k e d  p o u ltry  m e a t (c u ts  o f  b re a s t  a n d  leg  w ith  

th ig h )  w ith o u t ir ra d ia tio n  a n d  w ith  r a d ia tio n  a t  c o m m e rc ia l  d o se s  (2 , 4 , 6  a n d  8 k G y ).

Material and Methods
T h e  p o u ltry  m e a t ( b re a s t  a n d  leg  w ith  th ig h )  w a s  o b ta in e d  a t lo ca l m a rk e ts  in , P ira c ic a b a , S P  B ra z il. T h e  c u ts  w e re  ta k e n  to  th e  lab o ra to ry , 

s e p a ra te d  in to  p la s tic  b a g s  o f  a p p ro x im a te ly  5 0 0 g  ( tw o  p ie c e s  o f  leg s  w ith  th ig h s  a n d  o n e  p ie c e  o f  b re a s t)  a n d  th e n  im m e d ia te ly  ir ra d ia te d  a t 
C E N A  ( C e n te r  o f  E n e rg y  N u c le a r  in  A g r ic u ltu re ) .

C h e m ic a l a n a ly s is  o f  d ry  m a tte r  w as  d o n e  in  tr ip lic a te  a c c o rd in g  to  th e  A O A C  m e th o d  (1 9 9 5 ).
T h e  iro n  w as d e te rm in e d  a c c o rd in g  to  th e  m e th o d  d e s c r ib e d  b y  S a r ru g e  &  H a a g  (1 9 7 4 )  w h ic h  u til iz e d  d ig e s tio n  w ith  n itr ic  a n d  p e rc lo ric  

ac id  a n d  w a v e le n g th s  o f  2 4 8  n m  fo r  re a d in g .
T h e  d e te rm in a tio n  o f  n o n h e m e  iro n  w a s  d o n e  a c c o rd in g  to  th e  F e r ro z in e  m e th o d , w h ic h  is  b a s e d  o n  r e d u c tio n  (w ith  a s c o rb ic  a c id )  a n d  

s u b s e q u e n t p ro te in  p re c ip ita tio n . A f te r  a d d in g  F e r ro z in e  a n d  o th e rs  s u b s ta n c e s , th e  m ix tu re  d e v e lo p e d  a  c o lo r  w h ic h  w as  d e te rm in e d  b y  

ab so rb en cy .
|  T h e  d e te rm in a tio n  o f  h e m e  iro n  w a s  d o n e  a c c o rd in g  to  th e  H o rn se y  (1 9 5 6 )  m e th o d  b a s e d  o n  e x tra c tio n  w ith  a c id if ie d  a c e to n e , w ith  so m e

i t e r a t io n s .
T h e  m e a n s  o f  th e  tre a tm e n t  r e s u l ts  w e re  c a lc u la te d  f ro m  th re e  re p e ti t io n s  f o r  a ll  a n a ly s e s . T h e  T u k ey  te s t  w a s  u s e d  to  v e r ify  s ig n if ic a n c e

at 5 % ,

Results and discussion
T h e  re su lts  o f  h e m e  iro n  (T ab le  l ) o b ta in e d  fo r  th e  ra w  le g  w ith  th ig h  sa m p le s  v a r ie d  f ro m  2 .9 2  p g /g  to  6 .4 7  p g /g  in  d o se s  o f  2  k G y  a n d  6 

k G y  re sp ec tiv e ly . F o r  th e  ra w  b re a s t  s a m p le s , th e  v a r ia tio n  w a s  f ro m  2 .8 3  p g /g  to  3 .91 p g /g  (w ith o u t i r ra d ia tio n  a n d  4  k G y  re sp e c tiv e ly ) . T h e  
c° o k e d  sa m p le s  p re s e n te d  a  v a r ia tio n  f ro m  5 .6 1  p g /g  to  9 .4 0  p g /g  (w ith o u t ir ra d ia tio n  an d  6  k G y ) f o r  le g  w ith  th ig h  sa m p le s  a n d  f ro m  3 .5 3  p g /g  

|  to  4 .51  p g /g  (w ith o u t i r ra d ia tio n  a n d  2  k G y  re s p e c tiv e ly ) fo r  b re a s t  sa m p le s
T h e  re su lts  o f  h e m e  iro n  fo r  le g  w ith  th ig h  sa m p le s  is  in  a c c o rd  w ith  th e  l i te ra tu re , w h ic h  h a s  re p o r te d  c h a n g e s  f ro m  3 .6  p g /g  to  5 .1  p g /g . 

H o w ev e r f o r  th e  b re a s t  s a m p le s  th e  r e s u l ts  sh o w e d  a  h ig h e r  v a lu e  th a n  fo u n d  in  th e  l i te ra tu re  ( f ro m  1 .4  p g /g  to  1 .8  p g /g )  (C a rp e n te r  &  C la rk ,
1995).

T h e  n o n h e m e  iro n  (T ab le  2 ) p re s e n te d  v a lu e s  fo r  ra w  le g  w ith  th ig h  sa m p le s  w h ic h  v a r ie d  f ro m  5 .8 5  p g /g  to  6 .1 6  p g /g  (2  k G y  a n d  8 k G y  
resp e c tiv e ly )  a n d  f ro m  6 .3 8  p g /g  to  7 .6 8  p g /g  (8  k G y  a n d  2  k G y  re sp e c tiv e ly )  fo r  c o o k e d  sa m p le s . T h e  b re a s t  s a m p le s  w h e n  ra w  v a r ie d  f ro m  
3 -34 p g /g  t0  4  68  p g /g  (w ith o u t i r ra d ia tio n  an d  6  k G y  re sp e c tiv e ly ) , a n d  w h e n  c o o k e d  f ro m  4 .4 4  p g /g  to  6 .7 9  p g /g  (w ith o u t ir ra d ia tio n  a n d  4  
^ G y  re sp e c tiv e ly ) . T h e s e  re s u lts  w e re  s im ila r  to  C a rp e n te r  &  C la rk  (1 9 9 5 )  w h o  p re s e n te d  4 .6 8  p g /g  fo r  le g  w ith  th ig h  sa m p le s  a n d  4 .1  p g /g  fo r  
b re as t sa m p le .

T h e  h e m e  iro n  q u a n t i t ie s  a re  d if fe re n t b e tw e e n  th e  c u ts  a n a ly z e d . T h e  b re a s t  s a m p le s  p re s e n te d  th e  lo w e s t q u a n ti ty  a n d  th e  c o o k e d  leg  

I  M th  th ig h  th e  h ig h e s t  q u a n ti ty  o f  h e m e  iro n .
T h e  n o n h e m e  iro n  w a s  lo w e r  f o r  th e  b re a s t . C o o k in g  in c re a se d  th e  n o n h e m e  iro n  fo r  b re a s t  a n d  leg  w ith  th ig h  sa m p le s .

T h e  ir ra d ia tio n  d o s e  d id  n o t sh o w  a  c o r re la tio n  w ith  th e  q u a n ti ty  o f  h e m e  iron .

inclusion
T re a tm e n t w ith  i r ra d ia tio n  d o e s  n o t in te r fe re  w ith  h e m e  o r  n o n h e m e  iro n  in  p o u ltry  m e a t a t  th e  d o s e s  u s e d , b u t th e  c o o k in g  o f  th e  m e a t 

ab e rs  th e  q u a n ti t ie s  o f  th e s e  d if fe r e n t  fo rm s  o f  iro n .
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T a b le s

T ab le  1: H e m e  iro n  (p g /g )  in  f re s h  ra w  a n d  c o o k e d  p o u ltry  m e a t (c u ts  o f  b re a s t  a n d  le g  w ith  th ig h )  w ith o u t i r ra d ia tio n  a n d  w ith  r a d ia tio n  a t 
d o se s  2 , 4 , 6  a n d  8 kG y.

D o se B re a s t B re a s t L eg  w ith  th ig h L e g  w ith  th ig h

K G y R a w C o o k e d R a w C o o k e d

0 2 .8 3 ± 0 . l * b 3 .5 3 ± 0 .5 a 4 .6 3 ± 0 .3 b 5 .6 1 ± 0 .4 b

2 3 .3 7 ± 0 . I a 4 .51  ± 0 .6 a 2 .9 2 ± 0 .2 C 6 . 1 7 ± 0 .8 b

4 3 .9 1 ± 1 .6 a 4 .1 7 ± 0 .5 a 5 .7 2 ± 0 .2 a 8 .8 0 ± 1 . 5 ab

6 3 .5 3 ± 0 .2 a 3 .5 7 ± 1 .2 a 6 .4 7 ± 1 .2 a 9 .4 0 ± 1 .2 a

8 3 .1 3 ± 0 .3 a 4 .3 5 ± 1 .2 a 6 .2 6 ± 0 .6 a 8 .2 2 + 0 .8  ab

♦Average ± standard deviation of 3 repetitions. Values in the same column, followed by different letters, show significant difference (p 0.05).

T ab le  2: N o n h e m e  iro n  (p g /g )  
a t  d o se s  2 , 4 , 6  a n d  8 kG y.

in  f re s h  raw  a n d  c o o k e d  p o u ltry  m e a t (c u ts  o f  b re a s t  a n d  leg  w ith  th ig h )  w ith o u t ir ra d ia tio n  a n d  w ith  ra d ia tio n

D o se B re a s t B re a s t L eg  w ith  th ig h L eg  w ith  th ig h

k G y R a w C o o k e d R aw C o o k e d

0 3 .3 4 ± 0 .2 *  b 4 .4 4 ± l b 5 .9 6 ± 0 .8 a 6 .6 2 ± 1 . I a

2 3.51 ± 0 .3  b 5 .4 6 ± 0 .5 ab 5 .8 5 ± 0 .6 a 7 .6 8 ± 0 .8 a

4 4 .6 8 ± 0 .2 a 6 .7 9 ± 0 .5 a 5 .7 2 ± 0 .8 a 6 .9 9 ± 0 .7 a

6 4 .6 4 ± 0 .2 a 6 .5 9 + 1 .2 a 6 .0 5 + 1 .7 a 6 .6 6 ± 0 .2 a

8 3 .8 2 ± 0 .2 ab 6 .1 4 ± 0 .0 a 6 .1 6 ± 2 .6 a 6 .3 8 + 1 .1 “

♦Average + standard deviation of 3 repetitions. Values in the same column, followed by different letters, show significant difference (p 0.05).

A c k n o w le d g m e n ts

T h e  a u th o rs  th a n k  F A P E S P  fo r  th e  f in a n c ia l su p p o r t.
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