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LIPID COMPOSITION OF M. LONGISSIMUS DORSI IN FATTENED HYBRID PIGS 

TSVETKOVA V.
I n s t i t u t e  o f  G ra in  a n d  F eed  I n d u s t r y ,  2232 K o s t in b r o d ,  B u l g a r ia

Key w o rd s : t r i a c y l g l y c e r o l s ,  f r e e  f a t t y  a c i d s ,  c h o l e s t e r o l s , p h o s p h o l i p i d s .
I n t r o d u c t i o n :  The r e g u l a t i o n  o f  t h e  b i o s y n t h e s i s ,  t r a n s p o r t  an d  c a t a b o l i s m  o f  t h e  l i p i d s  
u n d e r  t h e  i n f l u e n c e  o f  d i f f e r e n t  b i o l o g i c a l  f a c t o r s  -  f o o d ,  a g e ,  s e x ,  b r e e d  an d  o t h e r  ones
a r e  o f  im p o r ta n c e  f o r  m e a t a n im a ls  an d  r e s p e c t i v e l y  f o r  t h e  p i g s .  The c o m p o s i t i o n ,  th e
n o u r i s h i n g  an d  e n e rg y  e n s u r a n c e  h a s  b ee n  o f  g r e a t  s i g n i f i c a n c e  f o r  t h e  d i e t s .  The e f f e c t  
o f  t h e  i n c l u s i o n  o f  b a r l e y  i n t o  t h e  d i e t  a s  t h e  o n ly  o n e  c a r b o h y d r a t e  co m p o n en t on th e  
m ain  l i p i d  c l a s s e s  o f  m. L. d o r s i  h a s  b ee n  s t u d i e d .

M a t e r i a l s  an d  m e th o d s : H y b rid  c a s t r a t e d  m a le  p i g s  h a v e  b ee n  h o u se d  i n d i v i d u a l l y  in  pens 
an d  h a v e  b ee n  f a t t e n e d  fro m  20 t o  100 kg l i v e  w e ig h t .  The a n im a ls  h a v e  b ee n  d e v id e d  in to  
c o n t r o l  ( I )  an d  t r i a l  ( I I )  g r o u p s ,  12 p i g s  i n  e a c h  g r o u p .  The c o t r o l  a n im a l s  h a v e  b e e n  fed  
f e e d s t u f f s  a c c o r d in g  t o  B u lg a r ia n  S t a t e  S ta n d a r d  1 6 4 2 -7 7  an d  in  t h e  m ix tu r e  o f  t h e  t r i a l  
g ro u p  h a v e  b ee n  in c lu d e d  b a r l e y  i n s t e a d  o f  c o r n .  The d i e t s  a r e  i s o p r o t e i n i c  an d  t h e  l e v e l  
o f  m e th a b o l i z a b l e  e n e r g y  i s  1 3 ,3  M J/kg f o r  g ro u p  I an d  1 2 ,0  M J/kg co m b in ed  f e e d  f o r  g ro u p  
I I .  S ix  p i g s  h a v e  b e e n  s l a u g h t e r e d  a t  2 0 , 50 an d  100 kg l i v e  w e ig h t ,  I  an d  I I  g r o u p s .  The
sa m p le s  h a v e  b ee n  ta k e n  b e tw e e n  10 an d  11 d o r s a l  v e r t e b r a e  fro m  m. L o n g is s im u s  d o r s i .
The t o t a l  l i p i d s  fro m  m. L o n g is s im u s  d o r s i  h a v e  b ee n  e x t r a c t e d  a c c o r d in g  t o  B l ig h  an d  Dyer 
( 1 9 5 9 ) .  The t r i a c y l g l y c e r o l s  (TG) and  t h e  f r e e  f a t t y  a c i d s  ( FFA) h a v e  d e te r m in e d  q u a n t i 
t a t i v e l y  and  q u a n t i t a v e l y  (C unnane  e t  a l . ,  1986) w i th  i n n e r  s t a n d a r d s  t i a r a c h i n e  and 
a r a c h i d i c  a c i d ,  r e s p e c t i v e l y .  F o r g a s  c h ro m a to g ra p h y  a n a l y s e s  h a v e  b ee n  u se d  a c o n v e n t i o 
n a l  co lo m n  f i l l e d  w i th  10% SP 2340 on  C h ro m o so rb  W.AW 1 0 0 -1 2 0  m esh . The p h o s p h a t i d y l c h o l i '  
ne (PC) h a s  b een  s e p a r a t e d  by t h i n  l a y e r  c h ro m a to g ra p h y  a c c o r d in g  t o  T o u c h s to n e  e t  a l*  
(1 9 8 0 ) an d  f a t t y  a c i d  c o m p o s i t io n  a n a ly s e d  by t h e  m eth o d  o f  L ep ag e  an d  Roy ( 1 9 8 8 ) .  The 
l e v e l  o f  t o t a l  p h o s p h o l i p id s  ( B a r t t l e t ,  1959) an d  c h o l e s t e r o l  ( S p e r r y  an d  W ebb ,1950) has 1 
b ee n  i n v e s t i g a t e d .  ;

<
R e s u l t s  a n d  d i s c u s s i o n :  M. L o n g is s im u s  d o r s i  in  t h e  c o n t r o l  an d  e s p e c i a l l y  in  th e  t r i a l  j 
a n i m a l s  i s  n o t  r i c h  i n  i n t r a m u s c u l a r  l i p i d s ,  m a in ly  du e  t o  th e  m o d e ra te  c o n t e n t  o f  TG. The , 
h i g h e r  c a l o r i c i t y  o f  t h e  m ix tu r e  i s  im p o r ta n t  f o r  t h e  h ig h e r  TG c o n c e n t r a t i o n  in  th e  co n 
t r o l  a n i m a l s  ( T a b le  1 ) .  The r e s u l t s  o f  t h e  s tu d y  h a v e  shown an  i n c r e a s e  in  q u a n t i t y  
t h i s  l i p i d  c l a s s  p a r a l l e l  t o  g ro w in g  an d  l i v e  w e ig h t  o f  th e  t r i a l  and  c o t r o l  p i g s .  The (
m u s c u la r  TG o f  t h e  c o n t r o l  p i g s  -  100 kg l i v e  w e ig h t  c o n t a i n  a h ig h  p e r c e n t  1 6 :0  an d  1 8 :0 '
n o rm a l l e v e l  o f  1 6 :1  an d  1 8 :1  an d  low  c o n c e n t r a t i o n  o f  1 8 :2  in  c o m p a r is o n  w ith  th e  20 M  (
p i g s .  S i m i l a r  d a t a  f o r  c h a n g e s  w i th  a g e  c o n n e c te d  w ith  i n c r e a s e  o f  t h e  q u a n t i t y  o f  s a t u r a '  i
t e d  a n d  m o n o u n s a tu r a te d  a c i d s  an d  d e c r e a s e  o f  p o l y u n s a t u r a t e d  a c i d s  in  th e  m u s c u la r  TG- t
h a v e  b e e n  r e c e i v e d  by Sharm a (1 9 8 7 ) amd G andem er ( 1 9 9 1 ) .  The s u b s t i t u t i o n  o f  c o rn  in  th e  j
c o n t r o l  m ix t u r e  w i th  b a r l e y  i n  t h e  t r i a l  m ix tu r e  d o e s  n o t  le a d  t o  s i g n i f i c a n t  c h a n g e s  i n '
f a t t y  a c i d s  r a t i o  o f  t h e  TG. T h is  i s  p r o b a b ly  d u e  to  t h e  lo w e r i n f l u e n c e  o f  t h e  d i e t  l i '  
p i d s  on  t h e  m u s c le s  i n  c o m p a r is o n  w i th  t h a t  o f  a d i p o s e  t i s s u e  TG. T h is  r e l a t i v e l y  
s a t u r a t e d  c o m p o s i t i o n  o f  t h e  m u s c u la r  TG h a s  b ee n  in  c o n e c t io n  w i th  t h e  b r e e d  s p e c i f i c 3'  t
t i o n  t h e  m ore so  a s  l i p i d s  fro m  th e  m ix tu r e  o f  t h e  c o n t r o l  an d  t r i a l  g ro u p s  c o n t a i n 5
s i g n i f i c a n t  q u a n t i t i e s  1 8 :1  an d  e s p e c i a l l y  1 8 :2 .
T he FFA p o o l s  in  t h e  m u s c le  d e c r e a s e  in  100 kg c o n t r o l  an d  t r i a l  p ig s  com pared  to  20 k9 
p i g s .  T h is  c a n  b e  r e l a t e d  t o  t h e  f a c t  t h a t  f a t t y  a c i d s  a r e  t h e  m ain  s o u r c e  o f  e n e rg y  f ° r
t h e  m u s c le s  w h i le  t h e y  a r e  a t  r e s t .  The n e g l i g i b l e  c h a n g e s  in  t h e  c o n c e n t r a t i o n s  o f  th e
t o t a l  p h o s p h o l i p i d s  p a r a l l e l  t o  t h e  g ro w in g  o r  u n d e r  t h e  i n f l u e n c e  o f  th e  d i f f e r e n c e s  i n 
t h e  f e e d  u n d o u b te d ly  r e v e a l  t h e  r e l a t i v e  c o n s ta n c y  in  c o n n e c t io n  w ith  t h e i r  r o l e  in  th e 
f u n c t i o n s  o f  t h e  m e m b ran es . D u rin g  t h e  g ro w th  an d  f a t t e n i n g  o f  t h e  p i g s  in  t h e  f a t t y  a c i^  
s p e c t r u m  o f  t h e  m u s c u la r  PC, t h e  l e v e l  o f  1 8 :2  an d  2 0 :4  h a s  b een  i n c r e a s e d  p a r a l l e l  t o  t.hfi 
d e c r e a s e  o f  1 8 : 1 .  The d i e t  d i f f e r e n c e s  d o e s  n o t  le a d  t o  s i g n i f i c a n t  d i f f e r e n c e s  in  f a t t y  
a c i d  c o m p o s i t i o n  o f  t h e  tw o g r o u p s .  The a t t e n t i o n  h a s  b ee n  d i r e c t e d  t o  t h e  PC f o r  i t  i s  3 
m a j o r i t a r  i n d i v i d u a l  p h o s p h o l i p i d  an d  i t s  c h a n g e s  g iv e  o r i e n t a t i o n  f o r  t h e  p o s s o b le  a l i '  
m e n ta r y  i n f l u e n c e  upon  t h e  co m p o n en t f a t t y  a c i d s  o f  t h e  t o t a l  p h o s p h o l i p id s  (G andem er'
1 9 9 0 ; J a v o u h e y  e t  a l . ,  1 9 9 0 ) .
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T a b le  1

L iv e w e ig h t ,  kg
20 50 100

c o n t r o l t r i a l c o n t r o l  t r i a l

A c i d  C o m p o s i t io n  o f  TG, ml I 
1 . 3 8 + 0 . 1 0  

2 8 . 10+0 . 62  
3 . 8 3 +0 . 2 8

l n : ° 13 . 2 9 +0 . 3 5
i n :1 4 8 . 0 9 i 0 . 4 9
f  :2 5 . 3 1 + 0 . 4 5

A c i d  C o m p o s i t io n  o f  PC, ml I

*5 :0 
*6; X

18 ; 1 
18:2 
20:4

C l a s s e s
^ al Lipids, mg/100g 

M̂ q n / i0 0 g  
nEqn/100g

Ch°S *̂10̂  ipids ,mg/100g 
°lesterol,mg/100g

1 .0 5 + 0 .0 6
2 8 .0 6 + 0 .4 9

4 .3 1 + 0 .1 9
1 2 .4 9 i0 .4 0
5 0 .0 3 + 0 .7 6

4 .0 6 + 0 .1 5 '

0 .9 0 i0 .1 4  
2 8 .3 1 + 0 .6 9  

3 . 8 8 i 0 .2 6  
1 4 .1 9 i0 .7 6  
4 8 .6 3 + 1 .2 5  

4 .0 9 + 0 .3 5

0 .6 0  + 0 . 12e • 
2 6 .0 3 + 0 .5 0 ° -  

4 .0 9 + 0 .1 4  
1 1 .7 9 + 0 .29e 
5 3 .9 7 + 0 .7 8 ° -  

3 .5 2 + 0 .1 6 °

0 .5 2 + 0 .1 0 *  
2 5 .6 4 + 0 .4 2 * -  

4 .4 7 + 0 .2 7  
1 2 .0 1 + 0 .4 9  
5 4 .6 5 + 0 .5 5 * -  

2 .7 2 + 0 .1 9 * -

1 .0 7 + 0 .1 2 0 .9 6 + 0 .1 3 1 .7 5 + 0 .3 2 1 .4 8 + 0 .2 5 0 .9 7 + 0 .0 8
3 7 .8 7 + 1 .2 9 4 0 .9 5 + 1 .9 8 3 7 .8 3 + 0 .5 6 3 6 .5 9 + 1 .3 6 3 6 .4 2 + 0 .7 2

1 .0 9 + 0 .1 3 2 .3 3 + 0 .1 4 - 3 .7 2 + 0 .16b • “ 1 .5 8 + 0 .4 9 0 .7 2  + 0.08=>
1 1 .9 6 + 0 .9 9 1 0 .9 5 + 1 .1 2 1 4 .1 4 + 1 .2 6 9 .6 1 + 0 .2 5 8 .1 6  + 0 .3 7 * -  3
2 0 .5 7 + 0 .9 8 1 9 .1 8 + 0 .5 0 2 1 .6 5 + 0 .6 4 “ 1 7 .3 8 + 0 .6 2 ° 1 7 .1 7 + 0 .4 9 * - ^
2 3 .2 5 + 2 .7 3 2 4 .3 2 + 2 .2 0 1 9 .7 0 + 1 .6 0 3 0 .5 8 + 0 .8 9 ' 3 3 .3 4  + 1 . 00*-=>

4 .2 2 + 0 ,4 7 1 .3 1 + 0 .1 3 - 1 .2 3 + 0 .09b 2 .7 2  + 0 .2 6 '= '* 3 .2 1 + 0 .2 6 *

1843+101 21521130 2660±531 3 3 2 1 + 3 5 4 ° - ' 3 1 4 2 i3 1 1 '’
1021+ 79 1 4 8 9 + 1 2 1 - 19731514 2 4 5 2 i3 2 9 ° - ' 22811258'=’

509+ 74 419+ 39 3 8 9 i 4 3 3 0 i 19 293+ 30*
618+ 19 528± 1 5 - 504+ 8b 481+ 17° 4 5 7 i 12* - *

6 0 i  3 53+ 2 52+ 1 4 5 î  1 ° - ' 46+ 2* -*

i- ^  control; b - 20/50 kg trial; c - 20/100 kg control; d - 20/100 kg trial; e - 50 kg control/50 kg trial; f - 50 kg control/100 kg control; 
*5 trial/100 kg trial; k - 100kg control/100 kg trial; p ' 0,05

bjj i ^ v e l  o f  t h e  c h o l e s t e r o l ,  a k ey  r e g u l a t o r  f o r  t h e  d e g r e e  o f  f l u i d i t y  o f  th e  m em brane 
i s  low a n d  d o e s  n o t  i n c r e a s e  w i th  t h e  g ro w th  in  t h e  m u s c u la r  t i s s u e  o f  t h e  c o n t r o l  

t r i s l  a n i m a l s .  T h is  f a c t  h a s  b e e n  e s t a b l i s h e d  in  o u r  s tu d y  an d  r e q u i r e s  a t t a n t i o n ,  b e -  
^ s t '  d o e s  n o t  c o r r e s p o n d  t o  t h e  e x i s t i n g  v ie w  f o r  t h e  i n c r e a s e d  t h e  c o n t e n t  o f  c h o -
W  e r ° l  w i th  t h e  a g e  ( L e p in e  e t  a l . ,  1990) an d  h a s  s i g n i f i c a n t  im p o r ta n c e  f o r  t h e  

r ^ i o n a l  v a l u e  o f  m. L o n g is s im u s  d o r s i .  T h is  may be d u e  t o  b r e e d  s p e c i f i c t i o n ,  lowiev --- --------- - -  - -  =------------  ----------  ------  —  ---
° f  s t e r o l s  in  t h e  m ix t u r e s  o r  a b s e n c e  o f  a l i m e n t a r y  c o m p o n en ts  ( p r o t e i n s  o f  a n im a l 

l r i* i n c r e a s i n g  i t s  e n d o g e n  s y n t h e s i s .  In  t h e  m. L . d o r s i  a r e l a t i v e l y  low v a r y in g  
Ph° l i p i d / c h o l e s t e r o l  r a t i o  h a s  b ee n  s u p p o r t e d .

V l „  •
« S io n : The r e l a t i v e l y  low l e v e l  o f  t h e  TG, t o g e t h e r  w ith  t h e  low c o n t e n t  o f  c h o l e s t e -  

the ,ln  t h e  m. L o n g is s im u s  d o r s i  g iv e s  t o  i t  some d i e t  p r o p e r t i e s  a s  a fo o d  p r o d u c t ,  b u t 
Inf, ° w c o n c e n t r a t i o n  o f  t h e  1 8 :2  i s  n o t  f a v o u r a b le  f o r  i t s  n u t r i t i o n a l  v a l u e .  A lim e n ta ry
- la e n -  - - - ..........  - .........................................—  • •

id Ce ( c o m p a r a t iv e ly  low a d d i t i o n  o f  v e g e t a b l e  o i l )  on t h e  TG c o n t e n t  and i t s  f a t t y
sPectrum may have a desired positive effect, and improves the possibilities for

ra9e.
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