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Introduction
T h e  B ra z il ia n  d ry  m e a t s e c to r  c o m p r is e s  th re e  b e e f  p ro d u c ts :  carne  de so l, charque , a n d  Jerked  B eef, w h ic h  a c c o u n t fo r  a b o u t 6 0 0 .0 0 0  

to n /y e a r  (B lis k a  e t a l, 2 0 0 0 ) . C arne de so l  is  a  h ig h  w a te r  a c tiv ity  p ro d u c t (aw  =  0 ,9 4 -0 ,9 7 )  w h ile  charque  an d  Jerked  B e e f  a re  in te rm e d ia te  
w a te r  a c tiv ity  p ro d u c ts  (0 ,7 5 -0 ,7 7  an d  < 0 ,7 8 , re sp e c tiv e ly )  th a t  c a n  b e  k e tp  a t  a m b ie n t te m p e ra tu re , a  m u c h  p r iz e d  a ttr ib u te  fo r  th e  r e d u c tio n  o f  
d is tr ib u tio n  c o s ts . A lth o u g h  n o w a d a y s  it is  c o n s u m e d  a ll o v e r  th e  c o u n try  p r im a r ily  d u e  to  its  se n so r ia l  a tr ib u te s , charque  c o n tin u e s  to  b e  an  
im p o rta n t so u rc e  o f  p ro te in  fo r  th o s e  a re a s  la c k in g  re f r ig e ra tio n  fa c ilitie s . Jerked  Beef, d e r iv e d  f ro m  th e  tra d itio n a l charque, is  a  c u re d  p ro d u c t 
in  w h ic h  n itr i te  a n d  n itra te  a re  a d d e d  in  in je c tio n  b r in e .

\  D u r in g  charque  p ro c e s s in g  m a n y  d e te r io ra tiv e  re a c tio n s  o ccu r , th e  o x id a tiv e  o n e s  b e in g  th e  m o s t  im p o rta n t, w h ic h  a re  fa v o u re d  b y
th e  g re a t  in c re a se  in  th e  su p e rf ic ia l  a re a  o f  th e  m e a t  d u r in g  th e  p re p a ra tio n  o f  m antas  o f  u n ifo rm  th ic k e n e s s  a n d  sp e e d e d  u p  b y  th e  o sm o tic  
d e h y d ra tio n  in  d ry  sa ltin g  a n d  b y  th e  e x p o s u re  to  l ig h t, h e a t  a n d  w in d  d u r in g  su n  d ry in g . T h e  id e n tif ic a tio n  a n d  q u a n tif ic a tio n  o f  c h o le s te ro l  a n d  
its  o x id e s  in  charque  a re  im p o r ta n t, n o t o n ly  f o r  th e ir  in v o lv e m e n t in  h u m a n  h e a lth  p ro b le m s , s p e c ia lly  c a n c e r , an d  in  o th e r  o x id a tiv e  re a c tio n s  
(T o rres e t  a l., 1994 ). A lth o u g h  th e re  h a v e  b e e n  s tu d ie s  o n  th e  v ita m in  E  a c tiv ity  ( to c o p h e ro l)  a s  n a tu ra l  a n t io x id a n t in  th e  m e a t (B u c k le y  e t 
nl., 1995 , J e n s e m  e t a h , 1998 ; R e y  e t , 2 0 0 1 ) , d a ta  h a v e  n o t b e e n  fo u n d  in  li te ra tu re  o n  th e  e f fe c t o f  th e  v ita m in  su p p le m e n ta tio n  o n  th e  q u a li ty  
o f  th e  d r ie d  m e a t a n d  s p e c ia lly  o n  its  in f lu e n c e  o n  c h o le s te ro l  lev e ls .

an d  n o t s u p p le m e n te d  ( c o n tro l)  w ith  a lp h a - to c o p h e ro l a n d  a n a ly s e  th e  s u p p le m e n ta tio n  e ffe c t.

Material and Methods
T w en ty  fo u r  2 4  a n im a ls  o f  th e  N e lo re  b re e d  (B os ind icus)  f ro m  th e  D e p a r tm e n t o f  Z o o te c h n y  o f  th e  F a c u lty  o f  Z o o te c h n y  a n d  F o o d  

E n g in e e rin g , c o n f in e d  o n  th e  fa rm  o f  S ta te  U n iv e rs ity  o f  S a o  P a u lo  (U S P ) , P ira s su n u n g a , SP, w e re  u se d  in  th is  e x p e r im e n t. T h e  a n im a ls  w e re  
se p a ra te d  in  tw o  g ro u p s  o f  12 s te e rs . O n e  g ro u p  re c e iv e d  th e  r a tio n  s u p p le m e n te d  w ith  a lp h a - to c o p h e ro l a c e ta te  (L u ta v it  E  5 0 %  - B A S F ), 
e q u iv a le n t to  1 0 0 0  m g  o f  v i ta m in  E  /a n im a l/d a y , w h ile  th e  c o n tro l  g ro u p  re c e iv e d  th e  s a m e  r a tio n  w ith o u t th e  su p le m e n ta tio n .

T h e  a n im a ls  w e re  s la u g h te re d  in  th e  a b a t to ir  lo c a te d  in  th e  a b o v e -m e n tio n e d  fa rm  a n d  o n  th e  fo llo w in g  d ay , a f te r  c h il l in g , o n e  
sem itend inosus  m u s c le  o f  e a c h  a n im a l w a s  re m o v e d  a n d  se n t to  th e  L a b o ra to ry  o f  M e a t  T e c h n o lo g y  o f  th e  F a c u lty  o f  F o o d  E n g in e e r in g  o f  
U N IC A M P , C a m p in a s -S P , fo r  th e  m a n u fa c tu re  o f  charque, fo llo w in g  th e  p ro c e d u re  d e s c r ib e d  b y  P ic c h i &  C ia , (1 9 8 0 ). T h e  m e a t p ie c e s  w e re  
c u t o p e n  to  a  u n ifo rm  th ic k e n e s s  o f  a b o u t  a n  in c h  an d  s u b m itte d  to  w e t sa ltin g , d ry  sa ltin g  a n d  su n  d ry in g  u n til  v a lu e s  o f  w a te r  a c tiv ity  (A w ) 
u b o u t 0 ,7 5  w e re  re a c h e d .

A ll th e  a n a ly s e s  w e re  c a r r ie d  o u t in  d u p l ic a te  in  e a c h  o f  th e  2 4  sa m p le s  o f  sem itend inosus  m u sc le . T h e  f re e  c h o le s te ro l  an d  a lp h a -  
jo c o p h e ro l w e re  a s s a y e d  s im u lta n e o u s ly  b y  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 y  a c c o rd in g  to  K a ts a n d is  &  A d d is  (1 9 9 9 ). A n  H P  (H e lw e tt 
P a c k a rd )  c h ro m a to g ra p h e r , m o d e l 1050 , w a s  u s e d  w ith : a  d io d e  a r ra y  d e te c to r  (D A D ) (U V -V is); a  M ic ro s o rb -M V ™  5 m  ( 4 ,6 m x l5 0 m m )  
c h ro m a to g ra p h ic  s il ic a  c o lu m n ; an  is o c ra t ic  e lu t io n  sy s te m , w ith  an  h e x a n e f iso p ro p a n o l m o b ile  p h a s e  99 :1  (v /v )  to  a  flow  ra te  o f  1.3m l/m in .

e te c tio n  o f  th e  c h o le s te ro l  a n d  a lp h a - to c o p h e ro l  w as  d o n e  a t  2 0 2  n m  an d  2 9 5  n m  w a v e le n g th s , re sp e c tiv e ly . T h e  id e n tif ic a tio n  w as m a d e  in  
uie sa m e  c o n d itio n s  b y  c o m p a r is o n  w ith  th e  re te n tio n  t im e  o f  th e  s ta n d a rd s , c o -c h ro m a to g ra p h y  a n d  th e  a b s o rb a n c e  sp e c tra  o f  th e  s ta n d a rd  an d  
S am ples o b ta in e d  f ro m  th e  D A D  d e te c to r . T h e  d e g re e  o f  p u r ity  o f  th e  p e a k  w as e v a lu a te d  b y  th e  s o f tw a re . T h e  q u a n tif ic a tio n  w as c a r r ie d  o u t 
by e x te rn a l s ta n d a rd iz a tio n .

T h e  d a ta  w as  s u b m itte d  to  a n a ly s is  o f  v a r ia n c e  a n d  m e a n s  c o m p a r is o n  th ro u g h  th e  T  te s t  ( T u ck ey , p < 0 ,0 5 )  u s in g  th e  S ta tis t ic a  so ftw a re .

Results and Discussion
p .  T h e re  w as n o  s ig n if ic a n t d if fe re n c e  (9 5 % )  b e tw e e n  th e  co n tro l an d  th e  su p p le m e n te d  sa m p le s  f o r  b o th , c h o le s te ro l  a n d  a - to c o p h e r o l.  In  

* g u re  1 a ty p ic a l c h ro m a to g ra m s  o f  th e  charque  s a m p le  sh o w s th e  to c o p h e ro l a n d  th e  c h o le s te ro l  p e a k . T h e  a v e ra g e  v a lu e s  o f  c h o le s te ro l  w e re  

lOn m 8 /1 0 ° 8  an d  1 60 ’9 m S/ l 0 0 S fo r  tfle  c o n tro l  a n d  s u p p le m e n te d  s a m p le s , re sp e c tiv e ly , w h ile  th e  v a lu e s  ra n g e d  f ro m  147 ,2  to  1 8 7 ,8 m g / 
g  fo r  th e  c o n tro l  a n d  f ro m  129 ,3  to  1 8 8 ,7 m g /1 0 0 g  fo r  th e  s u p p le m e n te d  sa m p le s  (Table 1). T h e re  a re  few  d a ta  in  li te ra tu re  o n  c h o le s te ro l  

q u an tif ic a tio n  in  charque  a n d  o th e r  d e h y d ra te d  m ea ts . T o rre s  e t a l. (1 9 8 9 ), h o w ev e r, fo u n d  p ro d u c ts  o f  c h o le s te ro l  o x id a tio n  in  charque. T h e  
m o u n t o f  c h o le s te ro l  in  charque  is  a p p ro x im a te ly  3 ,5  tim e s  m o re  th a n  th e  4 0 m g /1 0 0 g  fo u n d  b y  B ra g a g n o lo  (1 9 9 7 )  in  sa m p le s  o f  N e lo re

T h e  a v e ra g e s  a n d  th e  e s t im a te  s ta n d a rd  d e v ia tio n  v a lu e s  f o r  a - tn c n n h e r n l  m n e p n tr a i in n  in  th e  m ncr-ie nm -tinn e f  „ I,,,-,,,,,, m g  0 p a _

O m g/lO O g
ivu6, ivauiung in a iiigu cuciucicm ui vaiiaiiun. me icw uaia munu in literature rerer to tne addition ot a-tocopherol p o st  

° rtem , therefore they cannot be compared with that of the present experiment.
A  h ig h e r  lev e l o f  c h o le s te ro l  w a s  e x p e c te d  to  b e  fo u n d  in  th e  su p le m e n te d  sa m p le s  d u e  to  th e  a n tio x id a n t a c tio n  o f  a - to c o p h e r o l

eCtin P rhnlPQ lPrnl f ro m  OYirlntlOn Thf» AnnAOnfrotlAn Af fV-tA/'Anll(»rAl fAltnrl in tKa m n rn la  »1----------- 1_____ 4. 1 1 C t

Objective
|  T h e  o b je c tiv e  o f  th e  p re s e n t  s tu d y  w a s  to  m e a s u re  th e  lev e l o f  f re e  c h o le s te ro l  in  charque  p ro c e s s e d  w ith  m e a t f ro m  a n im a ls  su p p le m e n te d
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I

C o n c lu s io n

T h e  re su lts  sh o w e d  th a t  th e  s u p le m e n ta tio n  to  a  c o n c e n tra tio n  o f  1 0 0 0 m g /a n im a l/d a y  o f  a - to c o p h e r o l  w a s  n o t e n o u g h  to  in c re a s e  th e  lev e ls  
o f  a - to c o p h e r o l  in  charque, w h ic h  c o u ld  r e d u c e  th e  lev e l o f  c h o le s te ro l  o x id a tio n .
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T a b le  1 - C h o le s te ro l  a n d  a - to c o p h e r o l  le v e ls  in  th e  sa m p le s  o f  th e  charque.

R a n g e 1 M ± sd2 C V % 3

C holestero l (m g/100g) C o n tro l 1 4 7 .2 -1 8 7 .8 1 6 8 .4 + 1 2 .8 7 .6

S u p p le m e n te d 1 2 9 .3 -1 8 8 .7 1 6 0 .9 + 1 6 .9 10.5

a -to co p h ero l (pg/lO Og) C o n tro l 3 .8 -1 0 .0 6 .8± 2 .2 3 1 .7

S u p p le m e n ta te d 3 .6 -9 .4 5 .8 ± 2 .4 4 1 .0

1. M in im u m  a n d  m a x im u m  v a lu e s  fo u n d  in  th e  12 s a m p le s  o f  charque a n a ly z e d .
2 . A v e ra g e  a n d  s ta n d a rd  d e r iv a tio n  o f  12 d e te r m in a tio n s  in  d u p l ic a te .
3 . C o e f f ic ie n t  o f  v a ria tio n .
T h e re  is  n o  s ig n if ic a n t d iff e re n c e  (9 5 % )  b e tw e e n  th e  c o n tr o l  a n d  s u p p le m e n te d  s a m p le s .
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F ig u r e  1 -  C ro m a to g ra m  o f  c h a rq u i b y  H P L C . C o lu m n : M ic ro s o rb -M V  5 p  (4 ,6 m x l5 0 m m ) .  M o b ile  p h a s e :  h e x a n e :is o p ro p a n o l (9 9 :1 ) , flow  
ra te : l ,3 m l/m in . D e te c tio n  o f  a - to c o p h e r o l :  2 9 5 n m  (a) a n d  c h o le s te ro l:  2 0 2 n m .
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