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1. Background
G o a ts  a re  th e  m o s t w id e ly  d is p e rs e d  m e a t  a n im a ls  a n d  h av e  b een  ra is e d  f o r  c e n tu r ie s  to  p ro v id e  m e a t, m ilk , fiber, a n d  lea th e r. D u e  to  

th e ir  sm a ll s iz e , a d a p ta b il i ty  to  h a r s h  e n v iro n m e n ts  a n d  av a ilab ility , th e y  h av e  b e e n  m o re  p o p u la r  in  tro p ic a l  c o u n tr ie s . T h e  g o a t p o p u la tio n  in 
d e v e lo p in g  c o u n tr ie s  re p re s e n ts  9 4 %  o f  th e  w o r ld  p o p u la tio n , a n d  la rg e  q u a n ti t ie s  o f  g o a t m e a t a re  c o n s u m e d  w o rld w id e . B ra z il  is  a t  n u m b e r  
10 in  w o r ld ’s g o a t p o p u la tio n  w ith  9 ,5  m ill io n  o f  g o a ts  (F A O , 2 0 0 2 ). C o n s u m e rs  a re  in te re s te d  in  g o a t  m e a t a s  a  so u rc e  o f  re la tiv e ly  le a n  m e a t 
s in c e  g o a t m e a t c o n ta in s  lo w  p e rc e n ta g e s  o f  fa t  a n d  c h o le s te ro l  a n d  h ig h  lev e ls  o f  lo n g -c h a in  u n s a tu ra te d  fa tty  a c id s  (U F A ). T h e  fa tty  a c id  
c o m p o s it io n  o f  g o a t m e a t h a s  re c e iv e d  l i t t le  r e s e a rc h  a tte n tio n  in  c o m p a r iso n  to  o th e r  m e a t a n im a ls . T h e  in f lu e n c e  o f  e n v iro n m e n ta l  a n d  g e n e tic  
e f fe c ts  h a s  b e e n  s tu d ie d  in te n s iv e ly  o n  c a rc a s s  p ro d u c tio n , h o w e v e r  th e ir  in f lu e n c e  o n  m e a t q u a li ty  is  n o t v e ry  c lea r , m a in ly  in  r e la tio n  to  fa t 
c o m p o n e n ts . A n  in v e s tig a tio n  w a s  d e s ig n e d  to  a n a ly z e  th e  e f fe c t  o f  e n v iro n m e n t a n d  g e n e tic  o n  fa tty  a c id s  p ro file  o f  g o a t  m ea t.

2. Materials and methods
T h e  fa tty  a c id s  c o m p o s it io n  w a s  d e te rm in e d  u s in g  18 m a le  in ta c t  g o a ts . T h e s e  g o a ts  r e p re s e n te d  th e  fo llo w in g  g e n o ty p e s : s ix  

c ro ss b re e d  o f  p u re  B o e r  a n d  S R D  ('A  B o e r  +  ‘A  S R D ), s ix  c ro s s b re e d  o f  p u re  A n g lo  N u b ia n  a n d  S R D  ('A  A n g lo  N u b ia n  +  *A S R D ) an d  s ix  S R D  
(n o t d e fin ed  b re e d )  w ith  s la u g h te r  a g e  o f  7 m o n th s , 8 !A m o n th s  a n d  9  m o n th s , re sp ec tiv e ly . F ro m  e a c h  g ro u p , th re e  k id  g o a ts  w e re  ra is e d  in  
c o n f in e m e n t re g im e  a n d  th re e  in  f ie ld , m a k in g  a  to ta l o f  n in e  a n im a ls  in  e a c h  c re a tio n  sy s te m , w ith  s la u g h te r  w e ig h t o f  3 1 ,4 0 k g , 3 0 ,5 7 k g  an d  
3 0 ,4 7 k g , re sp ec tiv e ly . T h e s e  a n im a ls  w e re  o b ta in e d  f ro m  th e  E x p e rim e n ta l  S ta tio n  o f  “P e n d e n c ia ”  (p h y s ic a l  b a s e  o f  E M E P A ), lo c a te d  a t  th e  
m u n ic ip a l d is tr ic t  o f  “ S o le d a d e -P B ” , a n d  s la u g h te re d  a c c o rd in g  to  th e  e f fe c tiv e  n o rm s  o f  th e  M in is try  o f  A g r ic u ltu re  (B ra z il, 1997).

T h e  e x tra c te d  lip id s  o b ta in e d  th ro u g h  m e th o d o lo g y  o f  F o lc h  e t a l. (1 9 5 7 )  w e re  u se d  to  a n a ly z e  th e  fa tty  a c id s  p ro file . T h e  m e th o d  o f  
H a r tm a n  a n d  L a g o  (1 9 7 3 )  w a s  u se d  in  th e  p re p a ra tio n  o f  fa tty  a c id  m e th y l e s te rs  (F A M E ). T h e  F A M E  in  th e  h e x a n e  f ra c tio n s  w as q u a n tif ie d  
b y  g a s  c h ro m a to g ra p h y  (G C ) w ith  a  r e fe re n c e  o f  a u th e n tic  s ta n d a rd s . G C  q u a n tif ic a tio n  o f  fa tty  a c id s  w e re  c a rr ie d  o u t o n  a  H e w le tt-P a c k a rd  
m o d e l 5 8 9 0  se r ie s  II  in s tru m e n t, f itted  w ith  a  flam e  io n iz a tio n  d e te c to r  (F ID )  a n d  a  fu s e d  s il ic a  c a p il la ry  c o lu m n  H P  IN N O W A X  (3 0 m  x 
0 ,2 5 m  i.d . x 0 ,2 5 p m  film  th ic k n e s s ) . T h e  fin a l d e r iv a tise d  sa m p le  so lu tio n  (1 ,0  p i)  w as  in tro d u c e d  in to  a  s p li t /s p li t  le ss  in je c to r  a t 23 0 °C , a n d  
c h ro m a to g ra m s  w e re  re c o rd e d  w ith  H e w le tt-P a c k a rd  H P 3 3 6 5  C h e m S ta tio n  S y s tem . C o lu m n  in it ia l  a n d  fin a l te m p e ra tu re s  w e re  120  an d  21 0 °C , 
w ith  te m p e ra tu re  ra m p in g  p ro g ra m  a t 8 °C /m in . T h e  d e te c to r  te m p e ra tu re  w as m a in ta in e d  a t  25 0 °C .

A ll d a ta  w e re  a n a ly z e d  b y  a n a ly s is  o f  v a r ia n c e , T u k e y ’s m u ltip le  m e a n  c o m p a r is o n  a m o n g  b re e d s  a n d  b e tw e e n  c re a tio n  sy s te m s  u s in g  
g e n e ra l l in e a r  m o d e l o f  S A S  p ro g ra m  (1 9 9 6 ).

3. Results and discussions
D a ta  o n  fa tty  a c id s  c o m p o s it io n  a re  p re s e n te d  in  T ab le  1. In  fa t e x tra c ts  o f  g o a t m e a t  w e re  id e n tif ie d  14 fa tty  a c id s , b e in g  7  sa tu ra te d , 5 

m o n o u n s a tu ra te d  a n d  3 p o ly u n s a tu ra te d . T h e  p re d o m in a n t  fa tty  a c id s  fo u n d  in  d e c re a s in g  o rd e r  w e re : o le ic  ( C 1 8 : l ) ,  p a lm itic  ( C l 6 :0 ) , s te a r ic  
(C l  8 :0 ), l in o le ic  ( 0 8 : 2 ) ,  p a lm ito le ic  (C 1 6 .T ), a n d  m y r is t ic  ( 0 4 : 0 ) ,  w h ic h  re p re s e n t 91 to  9 6 %  o f  th e  to ta l fa tty  a c id s . T h e  in te ra c tio n  e f fe c t  
o f  g e n o ty p e  x  c re a tio n  s y s te m  w a s  n o t s ig n if ic a n t o n  to ta l fa tty  a c id s  p ro file , h o w ev er, c r e a tio n  sy s te m  a f fe c te d  th e  to ta l fa tty  a c id s  c o m p o s it io n  
° f  g o a t m ea t.

T h ro u g h  a n a ly s is  o f  in d iv id u a l f a tty  a c id s  i t  is  o b se rv e d  th a t  th e  fa c to rs  c re a tio n  s y s te m  an d  g e n o ty p e  h av e  in f lu e n c e d  s ig n if ic a n tly  
P e rc e n ta g e s  o f  m y r is t ic  fa tty  a c id  ( 0 4 : 0 )  in  g o a t  m e a t. T h e  v a r ia b le  c re a tio n  sy s te m  j u s t  in f lu e n c e d  s te a r ic  a c id  ( 0 8 : 0 ) .  T h e  la rg e s t (2 ,6 1 % ) 
a n d  th e  sm a lle s t  p e rc e n ta g e  (1 ,5 8 % )  o f  m y r is t ic  a c id  w e re  fo u n d  re sp e c tiv e ly  o n  g e n o ty p e s  A  A n g lo  N u b ia n  a n d  'A B o e r. I t  w as  a lso  o b se rv e d  
th a t g o a ts  ro se  o n  fie ld  p re s e n te d  d if fe re n c e  s ig n if ic a n tly  (P < 0 ,0 5 )  la rg e r  p e rc e n ta g e  o f  m y r is t ic  a c id  (2 ,4 1 % )  a n d  s te a r ic  a c id  (2 0 ,7 1 % )  th a n  
g o a ts  ro se  o n  c o n f in e m e n t re g im e . T h e  v a r ia tio n s  (1 7 ,0 3  to  2 0 ,7 1  % ) o f  s te a r ic  a c id  fo u n d  w e re  s u p e r io r  o f  th o s e  p re s e n te d  b y  R h e e  e t  a l. (2 0 0 0 )  
on  c ro ss b re e d  o f  B o e r  (1 6 ,2 7 % )  ra is e d  in  se m i-c o n f in e m e n t re g im e . M a h g o u b  e t  a l. (2 0 0 2 )  s tu d y in g  lip id s  c o m p o u n d s  o f  O m a n i Je b e l A k h d a r  
g o a ts  in  c o n f in e m e n t re g im e  f o u n d  v a lu e s  o f  s te a r ic  a c id  v a ry in g  f ro m  15,21 to  18 ,72% .

C o m p a r in g  th e  m o n o u n s a tu ra te d  fa tty  a c id s  p ro file , th e  C l 6:1 d if fe re d  s ig n if ic a n tly  (P  < 0 ,0 5 )  in  fu n c tio n  o f  g e n o ty p e  a n d  c re a tio n  
sy s tem . A  la rg e r  p e rc e n ta g e  (2 ,9 6 % )  o f  C l 6:1  w as o b s e rv e d  o n  g e n o ty p e  'A B o e r, w h ile  th e  s m a lle s t  (1 ,8 0 % )  w a s  fo u n d  o n  g e n o ty p e  ‘A  A n g lo  
N u b ian . P a rk  a n d  W a s h in g to n  (1 9 9 3 )  r e p o r te d  o n  g o a t ’s p e rc e n ta g e  o f  2 ,4 0 %  o n  g o a t m e a t o f  N u b ia n  ra is e d  in  se m i-e x te n s iv e  re g im e . T h e  
la rg e s t p e rc e n ta g e  o f  C l  6:1 (2 ,6 0 % )  w as f o u n d  o n  g o a ts  r a is e d  in  c o n f in e m e n t re g im e . T h e  v a r ia tio n  f ro m  1 ,87  to  2 ,6 0 %  w a s  s im ila r  to  th o se  
m e n tio n e d  b y  M a d ru g a  e t a l. (2 0 0 1 )  fo r  c ro s s b re e d  o f  S a a n e n  (1 ,9 4  to  2 ,5 4 % ) ro se  in  se m i-c o n f in e m e n t re g im e . O le ic  a c id  (C 1 8 :1) w a s  j u s t  
m flu e n c e d  s ig n if ic a n tly  b y  th e  f a c to r  c re a tio n  sy s te m . G o a ts  ro s e  in  c o n f in e m e n t p re s e n te d  la rg e r  p e rc e n ta g e s  (4 3 ,5 6 % )  o f  C l 8:1 in  c o m p a r iso n  
w ith  g o a ts  ro s e  in  fie ld  (3 6 ,2 3 % ) . I t  w a s  th e  m o s t  a b u n d a n t fa tty  a c id  fo u n d  in  th e  lip id  f ra c tio n  o f  g o a t m e a t, a n d  h a s  a ls o  b e e n  re p o rte d  a s  th e  
m a in  c o m p o n e n t in  fa tty  a c id  c o m p o s it io n s  o f  g o a t  m e a t b y  K e sav a  R a o  e t a l. (2 0 0 2 ), S o u z a  (1 9 9 9 )  a n d  P a rk  &  W a sh in g to n  (1 9 9 3 ). M a d ru g a  
e t  al. (2 0 0 1 )  s tu d y in g  lip id s  c o m p o u n d s  o f  “ M e s t iz o ”  g o a t m e a t f ro m  n a tiv e  B ra z il ia n  g o a t ra is e d  in  s e m i-c o n f in e m e n t re g im e n t, fo u n d  v a lu e s  
o f  o le ic  a c id  v a ry in g  f ro m  38  to  4 4 % . O f  th e  p o ly u n s a tu ra te d  fa tty  a c id s , j u s t  th e  l in o le n ic  a c id  ( C l 8 :3 )  d if fe re d  s ig n if ic a n tly  (P  < 0 ,0 5 )  by  
m flu e n ce  o f  b o th  fa c to rs . In  fu n c tio n  o f  th e  f a c to r  g e n o ty p e , 'A A n g lo  N u b ia n  p re s e n te d  la rg e r  p e rc e n ta g e  o f  lin o le n ic  a c id  (4 ,1 1 % ), w h ile  th e  
sm a lle s t (2 ,4 3  a n d  2 ,6 9 % ) w e re  fo u n d  o n  g e n o ty p e s  ‘A  B o e r  an d  S R D . T h e  v a r ia tio n  o f  l in o le n ic  a c id  w as in fe r io r  to  th o se  m e n tio n e d  by  S o u z a  
( 9 9 9 ) f o r  c ro s s b re e d  o f  A n g lo  N u b ia n  (7 ,9 3 % )  ra is e d  in  c o n f in e m e n t re g im e  an d  s la u g h te re d  a t  a g e  o f  2 2 0  d a y s , a n d  s u p e r io r  to  th o s e  re p o rte d  

y R h e e  e t a l. (2 0 0 0 )  fo r  c ro s s b re e d  o f  B o e r  (0 ,1 8  to  1 ,1 6 % ). In  fu n c tio n  o f  th e  c re a tio n  sy s te m , th e  la rg e s t p e rc e n ta g e  o f  l in o le n ic  a c id  (3 ,6 2 % ) 
Was fo u n d  o n  g o a ts  ra ise d  in  fie ld .

S ig n if ic a n t d if fe re n c e  (P < 0 ,0 5 )  w a s  j u s t  fo u n d  in  th e  f a c to r  c r e a tio n  s y s te m  o n  S F A  (s a tu ra te d  fa tty  a c id s ) , M U F A  (m o n o u n s a tu ra te d  fa tty  
ac id s), a n d  ra tio  M U F A /S F A  a n d  U F A /S F A . I t  w as  a lso  o b se rv e d  (T ab le  2 )  th a t g o a ts  ro s e  in  fie ld  p re s e n te d  la rg e r  p e rc e n ta g e  o f  S F A  (4 5 ,5 2 % ), 
^ h i le  g o a ts  ro se  in  c o n f in e m e n t sh o w e d  la rg e r  p e rc e n ta g e  o f  M U F A  (4 9 ,0 4 % ). R h e e  e t al. (2 0 0 0 )  fo u n d  s im ila r  v a lu e s  (3 5 ,2 8 %  - 4 2 ,1 9 %  o f  

6A  an d  4 5 ,2 9  - 5 6 ,4 6 %  o f  M U F A ) o n  c ro s s b re e d  g o a ts  o f  B o e r  ( ‘A  B o e r  +  'A S p a n ish )  ra is e d  in  c o n f in e m e n t re g im e . S im ila r  v a lu e s  w e re  fo u n d  
y K esav a  R a o  (2 0 0 2 ), S o u z a  (1 9 9 9 )  an d  P a rk  &  W a sh in g to n  (1 9 9 3 ).
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T h e  ra tio  o f  u n s a tu ra te d :s a tu ra te d  fa tty  a c id s  in  fu n c tio n  o f  th e  f a c to r  c re a tio n  s y s te m  sh o w e d  th a t  g o a ts  r a is e d  in  c o n f in e m e n t p re se n te d  
d if fe re n c e  s ig n if ic a n tly  (P < 0 ,0 5 )  la rg e r  r a tio  o f  M U F A /S F A  an d  U F A /S F A  th a n  g o a ts  ra is e d  in  fie ld . R h e e  e t  a l. (2 0 0 0 )  fo u n d  s im ila r  v a lu e s  fo r  
th e  r a tio  M U F A /S F A  (1 ,0 7 )  a n d  f o r  th e  ra tio  U F A /S F A  (1 ,3 7 )  o n  c ro s s b re e d  g o a ts  o f  B o e r  r a is e d  in  c o n f in e m e n t re g im e . M a h g o u b  e t  a l. (2 0 0 2 ) 
a ls o  o b se rv e d  s im ila r  ra t io  o f  U F A /S F A  (0 ,7 4  to  1 ,59).

T ab le  1 - P ro f ile  o f  f a tty  a c id s  fo u n d  in  g o a t m e a t, in  fu n c t io n  o f  th e  fa c to rs  g e n o ty p e  a n d  c re a tio n  sy s tem .

F a tty  A c id s  G enotype C re a tio n  S y s te m

Vi B ô e r  Vi A n g lo  N u b ia n  N o t  d e fin ed  b re e d  (S R D ) Field Confinem ent

Saturated

0 2 : 0 0 .5 7  ± 0 . 1 8 “ 0 .1 2  ± 0 . 0 6 “ 0 .4 5  ±  0 .2 3  “ 0 .4 6  ± 0 . 1 8 “ 0 .3 0  ± 0 .1 1  “

C 1 4 :0 1.58  ±  0 .2 0  b 2 .6 1  ± 0 . 5 2 “ 2 .1 7  ±  0 .2 7  “b 2 .41  ± 0 . 3 5 “ 1 .83  ±  0 .2 5  b

0 5 : 0 1.39 ± 0 .3 5 “ 0.24 ± 0 .1 2 “ 0.16 ± 0 .1 0 “ 0.67 ± 0 .3 1  “ 0.53 ±  0 .20 “

0 6 : 0 21.24 ±  1 .4 7 “ 18.35 ± 0 .6 4 “ 20.06 ±  0.49 “ 19.64 ±  1 .1 5 “ 20.12 ± 0 .4 2 “

0 7 : 0 1.83 ± 0 .3 4 “ 1.35 ± 0 .1 2 “ 1.72 ± 0 .4 4 “ 1.64 ± 0 .2 9 “ 1.63 ± 0 .2 4 “

0 8 : 0 17.63 ±  1 .5 5 “ 19.60 ±  1 .2 5 “ 19.38 ± 1 .4 5 “ 20.71 ± 0 .8 4 “ 17.03 ± 1.08 b

M onounsaturated

0 4 : 1 0 .8 5  ±  0 .2 4  a 0 .11  ± 0 . 0 5 “ 0 .4 4  ±  0 .3 5  “ 0 .4 4  ±  0 .2 2  “ 0 .4 8  ±  0 .2 2  “

C l  5:1 1 .64  ±  0 .4 2  “ 0 .6 0  ±  0 .3 5  “ 0.95 ±  0.43 “ 1.17 ± 0 .4 0 “ 0.95 ±  0.30 “

0 6 : 1 2.96 ± 0.57 “ 1.80 ± 0.24 b 1.95 ± 0.13 b 1.87 ± 0 .1 6 b 2.60 ±  0.42 “

0 7 : 1 1.40 ± 0 .1 0 “ 2.36 ± 0.58 “ 1.11 ± 0 .3 0 “ 1.80 ± 0 .4 9 “ 1.45 ± 0 .0 9 “

0 8 : 1 40.35 ± 2.23 “ 39.00 ±  3.20 “ 40.33 ± 2.37 “ 36.23 ±  1.78 b 43.56 ± 1 .5 0 “ *

Polyunsaturated

0 8 : 2 5 .7 6  ±  0 .9 4  “ 9 .5 5  ±  1 .7 9 “ 8 .5 5  ±  0 .8 6  “ 9 .0 6  ±  1 .3 3 “ 6 .8 4  ±  0 .7 6  “

0 8 : 3 2.43 ±  0 .3 7 b 4.11 ± 0 .7 1  “ 2.69 ± 0 .3 1  b 3.62 ±  0.54 “ 2.53 ±  0.28 b

C20:3 0.27 ± 0 .1 8 “ 0.02 ± 0.02 “ 0.42 ± 0 .1 9 “ 0.25 ± 0 .1 4 “ 0.22 ± 0 .1 2 “

T ab le  2 - P ro f ile  o f  s a tu ra te d  (S F A ), m o n o u n s a tu ra te d  (M U F A ), p o ly u n s a tu ra te d  fa tty  a c id s  (P U F A ), ra tio  M U F A /S F A , P U F A /S F A  a n d  U F A / 
S F A  fo u n d  in  g o a t m e a t, in  fu n c t io n  o f  th e  fa c to rs  g e n o ty p e  a n d  c re a tio n  sy s tem .

F a tty  A c id s
G e n o ty p e C re a tio n  S y s te m  .

Vi B o e r Zi A n g lo  N u b ia n N o t d e f in e d  b re e d  (S R D ) F ie ld C o n fin e m e n t

S F A 4 4 .2 3  ±  2 .4 3  “ 4 2 .2 6 +  1 .3 9 “ 4 3 .9 3  +  2 .0 4 “ 4 5 .5 2  ±  1 .8 1 “ 4 1 .4 2  + 0 .9 3  b

M U F A 4 7 .2 0  ±  2 .0 2  “ 4 3 .8 6  ± 3 .3 1  “ 4 4 .7 9  ± 3 . 1 2 “ 4 1 .5 2  ± 2 . 0 5 “ 4 9 .0 4  ±  1 .75 b

P U F A 8 .4 6  ±  1 .3 6 “ 1 3 .6 8  ± 2 . 4 9 “ 11 .66  ±  1 .0 5 “ 1 2 .9 4  ±  1 .8 2 “ 9 .5 9  ±  0 .9 8  “

M U F A /S F A 1.09  ± 0 . 0 9 “ 1.05  ±  0 .11  “ 1 .04  ± 0 .1 1  “ 0 .9 3  ±  0 .0 7  “ 1 .19  ±  0 .0 6  b

P U F A /S F A 0 .2 0  ±  0 .0 4  “ 0 .3 2  ±  0 .0 6  “ 0 .2 6  ±  0 .01  “ 0 .2 9  ±  0 .0 4  “ 0 .2 3  ±  0 .0 2  “

U F A /S F A 1 .29  ±  0 .1 1  “ 1 .37  ± 0 . 0 7 “ 1.31 ± 0 . 1 0 “ 1 .22  ± 0 . 0 8 “ 1 .42  ±  0 .0 5  b

5 . C o n c lu s io n

\

In  c o n c lu s io n , th e  in te ra c tio n  e f fe c t  o f  g e n o ty p e  x  c re a tio n  s y s te m  w as  n o t s ig n if ic a n t o n  fa tty  a c id s  p ro file . G o a ts  ra is e d  in  c o n f in e m e n t 
re g im e  c o n ta in e d  s ig n if ic a n tly  g re a te r  M U F A , h ig h e r  r a t io  o f  M U F A /S F A  a n d  U F A /S F A  th a n  g o a ts  ra is e d  in  fie ld .
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