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Introduction
T h e  m e a t c a n  b e  d e f in e d  a s  th e  r e s u lt in g  p ro d u c t  o f  th e  c o n tin u in g  tra n s fo rm a tio n s  th a t  th e  m u s c le  su ffe rs  a f te r  a n im a l d e a th . T h e  c o n c e p t 

o f  e q u iv a le n c y  b e tw e e n  m e a t  a n d  m u s c u la r  t is s u e  is  n o t v a lid , b e c a u s e  th e  m e a t is  c o n s titu te d  b y  th e  a r ra n g e m e n t o f  m u sc u la r, a d ip o s e , 
c o n ju n c tiv e , a  lit t le  p a r t  o f  e p i th e l ia l  a n d  n e rv o u s  tis s u e s , b e y o n d  lig a m e n ts  a n d  te n d o n s  (S a n u d o , 19 9 2 ). T h e  m o s t fo u n d  s a tu ra te d  fa tty  a c id s  in  
o v in e  sp e c ie  a re  m ir is tic , p a lm it ic  a n d  e s te a r ic ;  th e  m o n o u n s a tu ra te d  a re  p a lm ito le ic  an d  o le ic  a n d  th e  p o ly u n s a tu ra te d  a re  th e  lin o le ic , l in o le n ic  
a n d  a ra c h id o n ic  (M o n te iro , 19 9 8 ). H o w e v e r , i t ’s  p o s s ib le  in c re a se  th e  u n sa tu ra tio n  a n d  d e c re a s e  th e  re la tiv e  lev e l o f  s a tu ra te d  fa tty  a c id s  an d  
i r a /w -m o n o u n s a tu ra te d  in  ru m in a n t  m e a ts , in c re a s in g  th e  p o ly u n s a tu ra te d  fa tty  a c id s  p ro p o r tio n  in  th e s e  a n im a l d ie ts  (G e a y  e t  a l., 2 0 0 1 ).

Objective
T h e  o b je c tiv e  o f  th is  w o rk  w a s  to  e v a lu a te  th e  fa tty  a c id s  p ro file  in  L ongissim us lum borum  m u s c le  o f  p u re  S a n ta  In è s  la m b s  an d  Vi D o rs e t  

x  Vi S a n ta  In è s , f e e d lo t  fa tte n e d , c o n s u m in g  d ie ts  c o n ta in in g  d if fe re n t so u rc e s  o f  v e g e ta b le  o il.

Materials and Methods
T h e  e x p e r im e n t w as  c a r r ie d  o u t o n  M a r in g â  S ta te  U n iv e rs ity  o v in e  se c to r. T w e n ty -fo u r  la m b s  w e a n e d  w ith  6 0  d a y s , w ith  75  d a y s  o ld  o n  

I a v e ra g e  an d  17 .75  k g  o f  l iv e  w e ig h t  w e re  u se d . T h e  tre a tm e n ts  w e re : ra tio n  w ith o u t o il a d d it io n  (c o n tro l) ;  w ith  so y b e a n  o il a d d it io n  (so y b e a n ) ;
w ith  ra p e s e e d  a d d it io n  ( ra p e s e e d ) ;  a n d  w ith  l in s e e d  o il a d d it io n  ( lin se e d ) . T h e  tre a tm e n ts  w e re  is o p ro te ic  (1 7 %  o f  P B  w ith  b a s is  o n  D M  on  
av e ra g e )  a n d  iso e n e rg e tic  (7 6 .6 %  o f  to ta l  d ig e s tib le  n u tr ie n ts  (T D N ) o n  a v e rag e ) . T ab le  1 s h o w s  th e  c o m p o s it io n  o f  th e  p rin c ip a l fa tty  a c id s  o f  
th e  tre a tm e n ts  u se d . T h e  a n im a ls  re m a in e d  in  in d iv id u a l c o v e r  c a g e , w ith  w o o d  f lo o r  su s p e n d e d , e q u ip p e d  w ith  in d iv id u a l fe e d in g  p la c e  an d  
c o lle c tiv e  w a te r in g -p la c e , f o r  e a c h  tw o  a n im a ls , re c e iv in g  w a te r  to  th e  w ill , d u r in g  a ll th e  e x p e r im e n ta l  p e rio d .

A t re a c h in g  th e  b a n d  o f  3 0  k g  o f  liv e  w e ig h t  o n  o r ig in , th e  a n im a ls  w e re  s la u g h te re d . A f te r  rigor m ortis  e s ta b lis h m e n t, w as  d o n e  th e  
tra n sv e rsa l  c u t  o f  L ong iss im us lum borum  m u s c le  sa m p le s  (b e tw e e n  12“ a n d  13“ r ib s ) , to g e th e r  w ith  a  p o r tio n  o f  fa t  c o v e r in g , w h ic h  h ad  
b e e n  c o n d itio n e d  in  p o ly e th y le n e  p a c k in g  a n d  s to re d  a t  - 1 8 ° C  u n til  a n a ly s e s  b e g in n in g , w h e n  th e y  w e re  d e f ro s te d , u n til  re a c h  th e  a m b ie n t 
te m p e ra tu re , a n d  th e m , t r itu ra te d  in  fo o d  p ro c e s s o r  a n d  d u ly  h o m o g e n iz e d . A ll th e  a n a ly s e s  w e re  m a d e  in  tr ip lic a te , u s in g  L ongissim us  
lum borum  m u sc le  in natura. F o r  to ta l  l ip id s  e x tra c tio n , w a s  u se d  th e  te c h n iq u e  in  c o ld  (F o c h  e t  a l., 1 9 5 7 ) w ith  c h lo ro fo rm /m e th a n o l (2 :1  v /v )  
so lu tio n . T h e  5 5 0 9  o f  IS O  (1 9 7 8 )  m e th o d  w a s  u s e d  fo r  tr ig ly c e r id e s  tra n se s te r if ic a tio n , in  /¡ -h ep tan e  an d  K O H /m e th a n o l s o lu tio n . T h e  fa tty  

i a c id s  e s te rs  w e re  iso la te d  a n d  a n a ly z e d  b y  a  S h im a d z u  14A g a s  c h ro m a to g ra p h y , e q u ip p e d  w ith  a  f lam e  io n iz a tio n  d e te c to r  an d  fu s e d  s il ic a
c a p illa ry  c o lu m n  (5 0 m  o f  le n g th , 0 .2 5  m m  o f  in te rn a l d ia m e te r  a n d  0 .2 0  p m  o f  C a rb o w a x  2 0 M ). T h e  g a s e s  flu x es  w e re  o f  1.2 m l m in ' 1 fo r  th e  
c a r r ie r  g a s  (H 2); 3 0  m l m in ' 1 fo r  th e  m a k e -u p  g a s  (N 2) an d  30  an d  3 0 0  m l m in ' 1 o f  H 2 a n d  sy n th e tic  a ir, re sp e c tiv e ly . T h e  in itia l te m p e ra tu re  
fo r  th e  c o lu m n  flam e  w as e s ta b l is h e d  in  150°C , k e p t  fo r  3 m in u te s , b e in g  th e m  ra is e d  to  2 4 0 °C  in  a  ra te  o f  10°C  m in '1. T h e  d iv is io n  re a s o n  w as 
o f  1 :1 0 0 . T h e  p e a k  a re a s  w e re  d e te rm in a te  b y  th e  In te g ra to r -P ro c e s s o r  C G -3 0 0 . T h e  p e a k s  w e re  id e n tif ie d  c o m p a r in g  th e  r e te n tio n  tim e s  w ith  
S ig m a  s ta n d a rd s  fa tty  a c id s  m e th y l e s te r s .T h e  e x p e r im e n ta l  d e s ig n  w as e n tire ly  ra n d o m iz e d . T h e  s ta tis t ic a l  a n a ly s is  o f  th e  v a r ia b le s  s tu d ie d  
w as in te rp re te d  fo r  th e  v a r ia n c e  a n a ly s is , u s in g  th e  S ta tis tic a l A n a ly s e s  S y s tem .

Results and Discussions
In  T a b le  2  is th e  fa tty  a c id s  c o m p o s it io n  o n  la m b s  L ong issim us lum borum  m u sc le , a c c o rd in g  to  tre a tm e n t  a n d  g e n e tic  g ro u p , re sp ec tiv e ly . 

I B e tw e e n  th e  s a tu ra te d  a c id s , th o s e  w ith  h ig h e r  c o n c e n tra tio n  w e re  th e  p a lm itic  ( C l 6 :0 ) an d  th e  s te a r ic  ( C l 8 :0 ). In  re la tio n  to  m o n o u n s a tu ra te d
fa tty  a c id s , o le ic  a c id  ( C l  8 : lco9) p re s e n te d  h ig h e r  p e rc e n ta g e . T h e s e  re s u lts  a re  in  a c c o rd a n c e  w ith  M a rtin s  J u n io r  (2 0 0 0 )  th a t  fo u n d e d  v a lu e s  o f  
19 .2 7 %  fo r  p a lm itic , 2 2 .8 9 %  fo r  s te a r ic  a n d  3 5 .8 7 %  f o r  o le ic  a c id s , w o rk in g  w ith  la m b s  s la u g h te re d  in  d if fe re n t w e ig h ts , f e e d lo t  fa tte n e d . T h e  
h ig h e s t  a m o u n ts  o f  o le ic  (C 1 8 :lc o 9 )  a re  in  th e  m u s c le  o f  la m b s  th a t  re c e iv e d  ra p e s e e d  o il a n d  lin o le ic  a c id s  (C 18 :2co6 ), in  la m b s  th a t  re c e iv e d  
so y b e a n  o il tre a tm e n t, a l th o u g h  th e s e  d id n ’t d if fe re d  (p > 0 .0 5 )  o f  th e  tre a tm e n ts  w ith o u t o il a d d it io n  a n d  w ith  r a p e s s e d  o il, th e y  s u g g e s t  h ig h e s t  
in f lu e n ce  o f  th e  fe e d in g  (T ab le  1), b e c a u s e  th e  ra p e s s e d  o il p re se n ts  a  h ig h  a c id  o le ic  c o n c e n tra tio n  ( a p p ro x im a te ly  6 0 % ) a n d  th e  so y b e a n  o il, 
a  h ig h  a c id  lin o le ic  c o n c e n tra tio n  ( a b o u t  5 5 % ). R iz z i e t  a l. (2 0 0 2 ), w o rk in g  w ith  d ie ts  c o n ta in in g  d if fe re n t p ro p o r tio n s  o f  so y b e a n  e x tru d e d  an d  
su n flo w er se e d s  ( r ic h e s  in  l in o le ic  a c id ) , fo u n d e d  g re a te r  q u a n ti t ie s  o f  th is  a c id  in  th e  la m b s  m u sc le , w h e n  th e  p ro p o r tio n  o f  th e s e s  in g re d ie n ts  
W ere in c re a se d  in  th e  r a tio n .T h e  l ip id  s y n th e s is  in  ru m in a n ts  c a n  o c c u r  b y  tw o  b io c h e m ic a l w ay s : d e  novo  syn thes is  a n d  th e  re -e s te r if ic a tio n  
° f  fa tty  a c id s  a b s o rb e d  in  th e  in te s tin e  (V an  S o e s t , 1994 ). O n  th e  de novo  syn thesis  , th e  fa tty  a c id s  a re  s y n th e s iz e d  f ro m  a ce til  C o A  a n d  la te r  

I  e s te re f ic a te d  to  g ly c e ro l, m o n o  o r  d ig ly c e r id e s . A s  th e  m a m m a ls  c a n  n o t sy n th e s iz e  th e  e s s e n tia l  f a t ty  a c id s , C 1 8 :2  a n d  C 1 8 :3 , th e  b ig g e s t
u o n c e n tra tio n  o f  th e s e  w a s  n o t d e r iv in g  o f  th e  de novo syn theses  in  th e  sh eep .

T h e  o il v e g e ta b le  a d d i t io n  ( s o y b e a n , ra p e s e e d  o r  l in se e d )  re s u lte d  in  le s s e r  c o n c e n tra tio n  o f  m e d iu m - c h a in  fa tty  a c id s  (C 1 5 :0 , C 1 6 :0 , 
C  17:0), th e s e  a re  in te rm e d ia te  o f  d e  novo syn th eses  o f  th e  lo n g -c h a in  fa tty  a c id s  (L e h n in g e r , 199 5 ), th e re fo re , th e  o ils  v e g e ta b le s  su p p ly  h ad  
a  in h ib ito ry  e f fe c t  o n  fa tty  a c id s  de novo  syn theses. I t  is  o b se rv e d  in  T ab le  2 , th a t  th e  sh e e p  h a d  sh o w e d  h ig h  lev e ls  o f  sa tu ra te d  fa tty  a c id s  
(4 5 .3 2 % ) an d  m o n o u n s a tu ra te d  (4 1 .8 0 % )  a n d  sm a ll  a m o u n ts  o f  p o ly u n s a tu ra te d  fa tty  a c id s  (4 .6 4 % ). T h e  r a tio  p o ly u n s a tu ra te d  fa tty  a c id s /  

sa tu ra ted  (P U F A /S F A ) w a s  0 .1 0 , d o n ’t  p re s e n tin g  d if fe re n c e s  b e tw e e n  th e  tre a tm e n ts  a n d  g e n e tic  g ro u p s . T h is  v a lu e  is  su ff ic ie n tly  b e lo w  o f  th e  
m in im u m  re c o m m e n d e d  f o r  T h e  D e p a r tm e n t  o f  H e a lth  (L u d o v ic o , 2 0 0 2 ) , o f  0 .4 5 , f o r  a  re s p e c te d  d ie t h e a lth fu l, 

k T h e  r a tio  co6/û)3 v a r ie d  f ro m  5 .91  f o r  r a p e s e e d  o il tr e a tm e n t to  10 .77  fo r  so y b e a n  o il tre a tm e n t. T h e  su p e rio rs  v a lu e s  o f  co6/o)3 in  th e
*  lam b s m u sc le s  t r e a te d  w ith  s o y b e a n  o il a d d it io n  c a n  b e  a ttr ib u te d , m a in ly , to  h ig h e s t  le v e ls  o f  l in o le ic  a c id  in  th e  tre a tm e n t c o n ta in in g  th is  o il

(5 0 .0 3 % ). T h e  D e p a r tm e n t  o f  H e a l th  (L u d o v ic o , 2 0 0 2 )  re c o m m e n d s  fo r  th is  re la tio n  a  m a x im u m  v a lu e  o f  4 .0 % , fo r  a  h e a lth fu l d ie t.

97

mailto:fafmacedo@uem.br


ICol/IST 2003
49th International Congress of Meat Science and Technology • 2nd Brazilian Congress of Meat Science and Technology

C L A  c o n c e n tra tio n  o f  la m b s  fe d  d ie ts  s u p p le m e n te d  w ith  so y b e a n , c a n o la  o r  f la x se e d  o ils , a n d  a m o n g  g e n e tic  g ro u p s  (S I  a n d  D S ), sh o w e d  
n o  d if fe re n c e  w h e n  e x p re s s e d  o n  a  p e r  g ra m  o f  fa t  b a s is . L e v e ls  o f  C L A  d if fe re d  in  se v e ra l w h e n  c o m p a re d  d if fe re n t t r e a tm e n ts  w ith  co n tro l 
tre a tm e n t.

Conclusions
I t  c a n  b e  e v a lu a te d  th a t  th e  in c lu s io n  o f  v e g e ta b le  o ils  in  th e  d ie ts  d id  n o t m o d if ie d  th e  p ro file  o f  fa tty  a c id s  o f  d e s ira b le  fo rm  o n  th e  

n u tr itio n a l in d ic e s  (P U F A /S F A  a n d  co6/oo3) fo r  th e  c o n s u m e r  h ea lth .
T h e  to ta l a m o u n ts  o f  p o ly u n s a tu ra te d , m o n o u n s a tu ra te d  a n d  sa tu ra te d  fa tty  a c id s  in  Long issim us lum borum  m u s c le  w e re  n o t in f lu e n c e d  

b y  th e  tre a tm e n ts  o r  g e n e tic  g ro u p s .
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T ab le  1- M a in  fa tty  a c id s  c o m p o s it io n  o f  th e  tre a tm e n ts

Treatments
Fatty acids

Control Soybean Rapessed Linseed

C14:0 0.37 0.12 0.14 0.37

C16:0 19.27 17.88 14.94 18.59

C18:0 3.51 3.71 3.18 3.98

Cl 8:1 co9 25.33 24.36 37.44 25.90

C18:2o)6 48.11 50.03 39.30 47.18

C 18:3cd3 3.40 3.90 5.00 3.96

T ab le  2 - F a tty  a c id s  c o m p o s it io n  o f  L o n g is s im u s  lu m b o ru m  m u s c le  o f  lam b s , a c c o rd in g  to  th e  tre a tm e n ts  a n d  g e n e tic  g ro u p s

Fatty acid
Treatments

Control Soybean Rapesseed Linseed Santa Inés Vi Dorset x V2 Santa Inés

C16:0 22.64±0.84a 19.85±0.79ab 18.38±0.79b 20.48±0.79ab 20.57±0.54a 20.1 l±0.59a

C!7:0 2.07±0.12a 1.17±0.1 lb 1.57±0.1 l b 1.39±0.11b 1.68±0.08a 1.42±0.08a

Cl 8:0 17.42±1.36a 21.90±1.28a 22.79±1.28a 22.68±1.28a 20.32±0.88a 22.34±0.96a

C18:ltu9c 39.41±l.09ab 35.30±1.03b 39.92±1.03a 38.42±1.03ab 39.19±0.7 Ia 37.17±0.78a

C18:2o)6c 4.15±0.55ab 5.02±0.52a 3.52±0.52ab 3.18±0.52b 3.89±0.35a 4.05±0.39a

C18:3 0)3 0.13±0.03b 0.22±0.03ab 0.34±0.03a 0.15±0.03b 0.21±0.02a 0.21±0.02a

C20:0 0.19±0.03a 0.29±0.03a 0.29±0.03a 0.19±0.03a 0.24±0.02a 0.25±0.02a

C20:lo>9 0.59±0.16b 1.4l±0.15a 1.00±0.15ab 1.30±0.15a 1.05±0. I Ia 1.09±0.I2*

C20:3o)3 0.29±0.04a 0.28±0.04a 0.26±0.04a 0.25+0.04* 0.26±0.03a 0.29±0.03a

P U F A 4.70±0.62a 5.77±0.58a 4.34±0.58a 3.76±0.58a 4.54±0.40a 4.74±0.43a
M U F A 42.99±1.17a 39.07±1.10a 43.34±1.10° 42.18± 1.10° 42.95±0.75a 40.84±0.83a

SFA 44.47±1.49a 45.08±1.41a 45.00± 1.4 Ia 46.71±1.4 Ia 45.06±0.96a 45.58±1.06a

0)6 4.15±0.55* 5.02±0.52a 3.52±0.52a 3.19±0.52a 3.89±0.35a 4.05±0.39a

0)3 0.42±0.06a 0.50±0.06a 0.60±0.06a 0.40±0.06a 0.47±0.04a 0.49±0.04a

P U F A /S F A 0.1 l±0.02a 0.13±0.02a 0.10±0.02a 0.08±0.06a 0.10±0.01a 0.10±0.01a

o)6/o)3 9.75±0.49ab 10.77±0.46a 5.91±0.46c 8.28±0.46b 8.66±0.32a 8.70±0.35a

CLA(9c,llt-18:2) 0,86±0,12 1,61 ±0,37 1,36±0,2I 1,44±0,11 1,23±0,39 1,38±0,25

PUFA= polyunsaturated fatty acids; MUFA = monounsaturated fatty acids; SFA- saturated fatty acids
CLA -  conjugated linoleic acid = 9cis,l itans-octadecadienoic acid = 9c,1 !t-18:2
Means followed by the same letters, within a row, are not different by the Tukey’s test (p<0.05)
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