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Background
S o m e  m e a t h av e  im p lic a tio n s  o n  th e  d ie ta ry  c a u s e s  o f  c a rd io v a s c u la r  c h ro n ic  d is e a s e s  d u e  to  th e ir  h ig h  c o n te n t o f  s a tu ra te d  fa tty  a c id s  

(M aa ttso n  an d  G ru n d y , 198 5 ). T h e  d e p o t te d  fa t  c o m p o s it io n  o f  m o n o g a s tr ic  m e a t  a n im a ls  sh o w s th e  h ig h e s t  c o n te n t o f  m o n o u n s a tu ra te d  fa tty  
a c id s  (o le ic  a c id ) , w ic h  h a s  d e c re a s e d  th e  c h o le s te ro l  (J ia la l an d  F u lle r, 1996 ). H o w ev e r, u n s a tu ra te d  lip id s  a re  p a r tic u la r ly  s u s c e p tib le  to  
o x id a tio n , d u r in g  m e a t p ro c e s s in g  a n d  s to ra g e  (L a b u z a , 197 1 ). O n e  w ay  to  in c re a se  th e  o x id a tiv e  s ta b il i ty  o f  l ip id s  a n d  c h o le s te ro l  in  fo o d s  is 
to  in c re a se  th e  a m o u n t o f  n a tu ra l  a n tio x id a n ts  su c h  a s  a - to c o p p h e r o l  (v ita m in  E ) o r  p -c a ro te n e  in  th e  d ie t. F e e d in g  d ie ts  s u p p le m e n te d  w ith  
v itam in  E  a p p lie d  to  a n im a ls  lik e  c h ic k e n s , c o w s , a n d  p ig s  re s u lte d  in  v ita m in  a c c u m u la tio n  in  th e  a n im a l m u s c le  a n d  b e t te r  o x id a tiv e  s ta b ility  
u n d e r  p ro o x id a tiv e  c o n d itio n , s u c h  a s  s to ra g e  a n d  c o o k in g  (Je n s e n , L a u rid s e n  a n d  B e r te ls e n , 1998)

Objectives
D e m o n s tra te  th a t  f e e d in g  d ie ts  s u p p le m e n te d  w ith  v ita m in  E  c a n  k e p t th e  fa tty  a c id  p ro file  d u r in g  c o o k e d  h a m  p ro c e s s in g  a n d  s to r in g , 

w ith o u t in c o rp o ra tin g  o f  f lav o r  o r  ta s te .

Methods
S ix te e n  c ro s s b re d  p ig s  (L arge w h ite  X  L andrace  X  P ietran), e ig h t b a rro w s  a n d  e ig h t  g ilts  w e re  ra n d o m ly  a llo te d  to  o n e  o f  th e  fo u r  

tre a tm e n t g ro u p s : 1) c o n tro l  d ie t  c o n ta in in g  n o  s u p p le m e n ta ry  v ita m in  E , 2 )  d ie t  fo rm u la te d  to  c o n ta in  100  m g  o f  v i ta m in  E /k g  d ie t, 3 )  2 0 0  m g  
° f  v ita m in  E /k g  d ie t, 4 )  4 0 0  m g  o f  v i ta m in  E /k g  d ie t. T h e  d ie ts  w e re  su p p le m e n te d  w ith  v i ta m in  E  in  th e  fo rm  o f  a - to c o p h e r o l  (R o v im ix  50% ® , 
H o ffm a n n -L a R o c h e , n u tley , N J  -  U S A ). T h e  fe e d in g  p e r io d  w as c o m p le te d  in  116 d a y s , an d , th e n , th e  p ig s  w e re  im m e d ia te ly  s la u g h te re d . 
A fte r  th e  c h il l in g  p e r io d , th e  b icep s fe m o r is  m u s c le s  w e re  re m o v e d  f ro m  th e  c a rc a s s  to  p ro d u c e  th e  c o o k e d  h a m s . B e fo re  th e  c o o k e d  h a m  
P ro c ess in g , th e  biceps fe m o r is  s a m p le s  w e re  ta k e n  an d  s to re d  a t  -2 0 °C  fo r  th e  a n a ly s is . T h e  c o o k e d  h a m  w as p ro d u c e d  in  a n  in d u s tr ia l  u n it, an d  
W ere s to re d  a t  a t  5 °C  d u r in g  2  m o n th s  to  b e  a n a ly s e d . T h e  b iceps fe m o r is  s a m p le s  w e re  th a w e d  a n d  h o m o g e n a te d  w ith  b len d e r . T h e  e x tra tio n  
and  d e te rm in a tio n  o f  to ta l l ip id s  w e re  u n d e r ta k e n  a c c o rd in g  to  F o lc h , L e s s  a n d  S ta n le y ’s m e th o d  (1 9 5 7 ). T h e  l ip id  c la s s e s  fa tty  a c id  a n a ly s is  
Was d e te rm in e d  by  g as  c h ro m a to g ra p h ic  se p a ra tio n  a n d  q u a n tif ic a tio n . P r io r  to  th e  c h ro m a to g ra p h y , th e  lip id s  w e re  tra n se s te r if ie d  to  m e th y l 
este rs  a c c o rd in g  to  H a r tm a n  a n d  L a g o ’s m e th o d  (1 9 8 9 ). A  to ta l o f  36  sa tu ra te d , n o n o u n s a tu ra te d  a n d  p o ly u n s a tu ra te d  fa tty  a c id  s ta n d a rd s  
(S ig m a  a n d  P o ly sc in c e , U S A )  w e re  u se d . T h e  c o o k e d  h a m  sa m p le s  fa tty  a c id s  p ro file  w a s  a n a ly s e d  a s  d e s c r ib e d  ab o v e  a t  0 , 3 0  a n d  6 0  s to r in g  
d ay s . T h e  s ta tis t ic a l  s ig n if ic a n c e  o f  th e  d if fe r e n c e  b e tw e e n  th e  fa tty  a c id s  p ro file  in  b iceps fe m o r is  m uscle  a n d  c o o k e d  h a m  w as d e te rm in a d  
by  A N O V A . T h e  d if fe re n c e  s ig n if ic a n c e  a m o n g  th e  a v e ra g e s  w a s  d e te rm in e d  b y  T u k ey  te s t. T h e  fa tty  a c id s  p ro file  s ta tis t ic a l  a n a ly s is  o f  th e  
c° o k e d  h a m  c o n s id e r in g  t r e a tm e n ts  a n d  se x  d u r in g  6 0  d a y s  p e r io d  (0 , 3 0  a n d  6 0  d a y s )  w a s  te s te d  in  a  s p li t-p lo t  d e s ig n  ( G o m e s ,1 9 8 5 ). T h e  
w ho le  p lo t  v a r ia b le s  in c lu d e d  t r e a tm e n ts  a n d  se x . T im e  w as th e  s p lit  p lo t  v a r ia b le . A ll d a ta  w e re  a n a ly z e d  u s in g  th e  S A S  G e n e ra l  L in e a r  M o d e l 
P ro c ed u re  (1 9 9 9 ). T h e  m u ltip le  c o m p a r is io n  te s ts  w e re  p e r fo rm e d  b y  T u k ey  (P  < 0 .05). T h e  c o o k e d  h a m  s e n s o ry  a n a ly s is  a im e d  to  fin d  o f f  
flavor p ro v o k e d  b y  th e  v i ta m in  E  a d d i t io n  to  th e  p ig s  d ie t  (C ip o lli , S o u z a  a n d  S ilv a , 2 0 0 0 ) . T h e  3 0  d a y s  s to ra g e d  c o o k e d  h a m  sa m p le s  w e re  
an a ly sed  u s in g  a  r a n k in g  te s t.

Results and Discussions
T h e  d if fe re n t p ro c e s s in g  s te p s  d id  n o t a f fe c t  th e  fa tty  a c id  c o m p o s it io n , a n d  th e  v i ta m in  E  s u p p le m e n ta tio n  d if fe re n t le v e ls  in  th e  d ie t  d id  

n° t  in f lu e n c e  e ith e r . L a u r id s e n , N ie ls e n , H e n c k e l  a n d  S o re n s e n  (1 9 9 9 )  d id  n o t o b s e rv e d  s ig n if ic a n t d if fe re n c e s  in  th e  fa tty  a c id  c o m p o s it io n
Psoas m a yo r  m u sc le  o f  sw in e s  th a t  h a d  re c e iv e d  d if fe re n t lev e ls  o f  v ita m in  E  s u p p le m e n ta tio n  in  th e ir  d ie ts . T h e  fa tty  a c id  c o n te n t av e ra g eo f

°b se rv e d  in  d ie  d if fe re n t t r e a tm e n ts  w as : 1 .6%  C 1 4 :0 ; 2 3 .3 %  C 1 6 :0 ; 3 .3 %  C 1 6 : in 7 ;  9 .7 %  C 1 8 :0 ; 4 7 .2 %  C 1 8 : ln 9 ;  10 .1 %  C 1 8 :2 n 6 ; 2 .3 %  
^ T 8 :3 n 3 ; 0 .2 2 %  C 2 0 :0 ; 0 .3 8 %  C 2 0 :2 n 6  a n d  0 .1 7 %  C 2 0 :4 n 6 , th e re fo re , v e ry  c lo s e  v a lu e s  to  th e  o n e s  o b s e rv e d  in  th is  r e se a rc h . H o w ev e r, 
O n ib i, S c a ife , M u rra y  a n d  F o w le r  (1 9 9 8 )  o b s e rv e d  a  r e d u c tio n  in  sa tu ra te d  fa tty  a c id  a n d  p o ly u n s a tu ra te d  a m o u n t, a n d  an  in c re a se  in  th e  
M o n o u n sa tu ra ted  a m o u n t, w h e n  c o m p a re d  to  th e  long issim us dorsi sw in e  fa tty  a c id  c o n te n ts , f e d  w ith  co n tro l d ie t  a n d  th e  o n e s  fe d  w ith  d ie t  
suP p le m e n te d  w ith  2 0 0  m g  o f  v i ta m in  E /k g  d ie t. B ra g a g n o lo  a n d  R o d r ig u e z -A m a y a  (1 9 9 7 ), u s in g  th e  sa m e  e x tra c tio n  a n d  d e te rm in a tio n  
te c h n iq u e s  o n  fa tty  a c id , o b s e rv e d  th e  fo llo w in g  p ro file  f o r  sa m p le s  o f  sw in e  m e a t: 0 .2  ±  0 .1 %  C 1 0 :0 ; 0 .3  ±  0 .1 %  C 1 2 :0 ; 2 .3  ±  0 .7 %  C 1 4 :0 ; 
- 4 -1 ±  1 .2%  C 1 6 :0 ; 3 .0  ±  0 .4 %  C 1 6 : ln 7 ;  9 .6  ±  0 .8 %  C 1 8 :0 ; 3 8 .8  ±  3 .4 %  C 1 8 : ln 9 ;  13 .0  ±  2 .4 %  C 1 8 :2 n 6 ; 0 .5  ±  0 .2 %  C 1 8 :3 n 3 ; 0 .5  ±  0 .1 %  

I8 :4 n 3 ; 0 .1 0  ± 0 ,0 2 %  C 2 0 :2 n 6  a n d  2 .1  ±  0 .6 %  C 2 0 :4 n 6 . T h e  o b se rv e d  v a lu e s  a re  v e ry  c lo s e  to  th e  o n e s  in  th is  s tu d y , ju s t i fy in g  th e  d if fe re n c e s  
e tw een  b re e d  (W o o d  a n d  L is te r , 1 9 7 3 ), f e e d  (G ru n d y  a n d  D e n k e , 1990), c l im a te  (F u lle r , D u n c a n  a n d  B o y n e , 197 4 ), sex  (T e rre l, S w e s s  an d  
ray, 1969) o r  sa m p lin g . C o n c e rn in g  se x , o le ic  a c id  c o n te n ts  ( C 1 8 : ln 9 )  h a d  a  s ig n if ic a n t d if fe re n c e  (P  < 0 .05)  in  th e  sa m p le s  o f  h a m  (m ea t), 

an d > co n s e q u e n tly , in  th e  sa m p le s  o f  c o o k e d  h a m . T h e  b a r ro w s  e x h ib ite d  h ig h e r  v a lu e s  th a n  th o s e  p re s e n te d  b y  th e  g ilts , 4 9 .0  ±  0 .8 %  an d  4 5 .2  
4  0-7% , re sp ec tiv e ly .

T ab le  1 sh o w s th e  a v e ra g e s  o b ta in e d  in  th e  c o o k e d  h a m  fa tty  a c id  c o n te n ts  tre a tm e n ts  d u r in g  th e  6 0  s h e lf  l ife  d a y s  u n d e r  re fr ig e ra tio n . 
b 1 th e  firs t 3 0  s to ra g in g  d a y s , a  s ig n if ic a n t d if fe re n c e  w as  n o t o b s e rv e d  (P  > 0 .05)  a m o n g  th e  fa tty  a c id  c o n te n ts . H o w ev er, b y  th e  e n d  

b0  s to ra g in g  d a y s , in  c o n tro l  a n d  1 00  m g  v ita m in  E /k g  fe e d  tre a tm e n ts , a  s ig n if ic a n t r e d u c tio n  in  th e  c o n te n ts  C 1 8 : ln 9 .  C 1 6 : ln 7 ,  C 1 8 :3 n 3  
arid C l 8 :4 n 3 w as  o b se rv e d ; a n d  an  in c re a s e  in  th e  c o n te n ts  C 1 6 :0 , C 1 8 :0 , C 2 0 :0 , C 1 0 :0 , C 1 2 :0 , C 1 4 :0 , C 1 5 :0  a n d  C 2 0 :4 n 6 . A s  a  re su lt ,  w e  
£an o b se rv e  a  s ig n if ic a n t in c re a s e  (P  < 0 .05)  in  th e  I S A  a n d  I P U F A , w ith  a  re d u c tio n  in  th e  I M U F A . S in c e  th e  p o rk  is  c o n s id e re d  o n e  o f  th e  

18g es t so u rc e s  o f  C l 8:1 n 9 , a  m o n o u n s a tu ra te d  fa tty  a c id  th a t  in f lu e n c e s  in  th e  re d u c tio n  o f  th e  c h o le s te ro l  lev e ls , th is  m a in te n a n c e  h a s  b e e n  
^ M s id e re d  o f  v e ry  n u tr it io n a l im p o r ta n c e  (H e y d e n , 1994). T h e  c o o k e d  h a m  fa tty  a c id  c o m p o s it io n  in  s w in e s  th a t  re c e iv e d  d ie ts  s u p p le m e n te d  

u h  2 0 0  an d  4 0 0  m g  o f  v i ta m in  E /k g , d id  n o t  p re s e n t s ig n if ic a n t d if fe re n c e s  ( P  >  0.05)  d u r in g  th e  s h e lf  life  in  a ll  sa m p le s , 
b  w as n o t o b se rv e d  a  s ig n if ic a n t d if fe r e n c e  (P  > 0 .05)  a m o n g  th e  to ta l l ip id  c o n te n ts  in  th e  c o o k e d  h a m , p re s e n tin g  an  a v e ra g e  o f  1.91 ±

0 .0 4 % > 

the low,
a  v a lu e  in fe r io r  to  th e  o n e  o b s e rv e d  b y  B ra g a g n o lo  a n d  R o d r ig u e z -A m a y a  (1 9 9 7 ), 3 .5  ±  1 .4%  in  h a m  an d  2 .4  ±  0 .8 %  in  sw in e  lo in . E v en  
e r  p e rc e n ta g e s  in  th e  l ip id  c o n te n ts  c o n f irm  th e  in c re a s in g  te n d e n c y  o f  “ l ig h t sw in e ”  (A lb u q u e rq u e , 1995).
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T h e  h a m  se n so r ia l  a n a ly s is  sh o w e d  th a t  th e  d if fe re n t le v e ls  o f  v ita m in  E  s u p p le m e n ta tio n  d id  n o t c a u s e  s ig n if ic a n t d if fe re n c e s  in  th e  te x tu re  
c h a ra c te r is t ic s , o d o r  an d  f lav o r  (C ip o ll i ,  S o u z a  a n d  S ilv a , 2 0 0 0 ).

Conclusion
T h e  s u p p le m e n ta tio n  w ith  v i ta m in  E  a t th e  sa m e  lev e l o r  s u p e r io r  to  2 0 0  m g /k g  d ie t, su p p lie d  d u r in g  th e  116 d a y s  b e fo re  s la u g h te r , k e p t |

th e  fa tty  a c id  p ro file  o f  th e  c o o k e d  h a m  u n c h a n g e a b le  d u r in g  6 0  c o ld  s to r in g  d a y s , a s su r in g  o n e  o f  th e  b ig g e s t  so u rc e s  o f  fa tty  a c id  C 1 8 : ln 9  
w ith o u t in c o rp o ra tin g  o f f  f lav o r  o r  ta s te .
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T ab le  1: E ffe c t  o f  s to ra g e  o n  th e  fa t  a c id  p ro file (% ) o f  c o o k e d  h a m 0

FAT C ontrol 100 m g/fed Vitamin E 200 m g/fed Vitamin E  400 m g/fed V itamin E
AC(%) 0 days 30 days 60 days 0 days 30 days 60 days 0  days 30 days 60 days 0 days 30 days 60 days
C l 0:0 0 .09b 0.09b 0.15“ 0.10“ 0.10“ 0.13“ 0.11“ 0.10“ 0.11“ 0.11“ 0.11“ 0.10“
0 2 : 0 0.07” 0.07b 0.13“ 0 .08“ 0.08“ 0.10“ 0.08“ 0.07“ 0.07“ 0.08“ 0.06“ 0.07“
0 4 : 0 1.21” 1.13b 1.78“ 1.32” 1.19” 1.57“ 1.20“ 1.23“ 1.16“ 1.15“ 1.17“ 1.20“
0 5 : 0 0.98b 1.00b 1.89“ 1.12” 1.08” 1.54“ 0.96“ 1.00“ 0.90“ 0.91“ 0.89“ 0.90“
0 6 : 0 23.5 l b 23.37b 25.78“ 22.97” 23.02” 25.53“ 23.64“ 24.06“ 23.98“ 23.95“ 23.34“ 23.43“

C 16 :ln7 3.28a 3.38“ 1.23b 3.26“ 3.33“ 1.89” 3.28“ 3.63“ 3.27“ 3.39“ 3.67“ 3.28“
0 8 : 0 12.03b 12.17b 14.20“ 11.89” 11.48” 13.07“ 12.48“ 11.47“ 12.07“ 11.95“ 12.20“ 11.75“

C 18 :ln9 46.84a 46.38“ 38.15” 46.87“ 47.01“ 39.97” 46.03“ 45.98“ 45.62“ 45.58“ 46.12“ 47.00“
C18:2n6 9.04b 9.37b 11.41“ 9.32” 9.34” 11.23“ 9.07“ 8.97“ 9.31“ 9.51“ 9.03“ 8.83“

C20:0 0.1 l b 0 .12b 2.37“ 0.15” 0.16” 1.67“ 0.54“ 0.59“ 0.63“ 0.60“ 0.65“ 0.65“
C18:3n3 0.57a 0.63“ 0.13” 0.61“ 0.64“ 0.47” 0.98“ 1.20“ 1.17“ 1.08“ 1.13“ 1.16“
C18:4n3 0.98a 0.96“ 0.23” 0.97“ 1.03“ 0.34” 0.10“ 0.08“ 0.09“ 0.09“ 0.09“ 0.10“
C20:2n6 0.10a 0.09“ 0.08“ 0.11“ 0.12“ 0.09“ 0.11“ 0.09“ 0.10“ 0.10“ 0.09“ 0.11“
C20:4n6 1.19b 1.24b 2.47“ 1.23” 1.33” 2.40“ 1.42“ 1.53“ 1.52* 1.50“ 1.45“ 1.42“

IS A * 38.00b 37.95b 46.30“ 37.63” 37.21” 43.61“ 38.57“ 38.52“ 38.92“ 38.75“ 38.42“ 38.10“
XMUFAC 50.12“ 49.76“ 39.38” 50.13“ 50.34“ 41.86” 49.31“ 49.61“ 48.89“ 48.97* 49.79“ 50.28“
XPUFA“' 11.88b 12.29b 14.32“ 12.32” 12.46” 14.53“ 12.12“ 11.79“ 12.19“ 12.28“ 11.79“ 11.62“

PUFA/SA“ 0.31“ 0.32“ 0.31“ 0.33“ 0.33“ 0.32“ 0.31“ 0.30“ 0.31“ 0.31“ 0.30“ 0.30“
T .L .(% / 1.90“ 1.95“ 1.95“ 1.90“ 1.85“ 1.90“ 1.85“ 1.85“ 1.90“ 1.90“ 1.85“ 1.85“

“ Averages obtained among the four treatments, 2 sexes (barrows ans gilts) and true repetitions; *ESA = Total saturated fat acids; ‘XMUFA = Total monounsaturated fat acid; ‘'EPUFA 
= Total polyunsaturated fat acid; ‘PUFA/SA = Rate between total polyunsaturated fat acids and total saturated fat acids; -T.L. (%) = Total Lipids.
Different letters in the same row are significantly different (P <  0.05).
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