
I

I

\

\

i

i

T H E  E F F E C T S  O F  F E E D IN G  B Y -P R O D U C T S  O F S O Y B E A N  H A R V E S T  ON T H E  L IP ID  
C O M P O SIT IO N  A N D  Q U A L IT Y  O F B E E F

G rig e ra  N a ó n . J u a n  J o s é :  S ch o r, A le ja n d ro ; C o s su , M a ria  E le n a ; S c h in d le r  d e  A v ila , V a le r ia ; P a n e lla , F e rn a n d o  

Departam ento de Producción A nim al, Facultad de A gronom ía, Universidad de Buenos A ires, Avenida San M artín 4453, C1417 DSQ,
Buenos A ires A rgentina, e-mail: grigera@ agro.uba.ar

Background

N u tr itio n  a f fe c ts  t is s u e  fa tty  a c id s  in  c a tt le , th e  w -6 :w -3  fa tty  a c id s  in  m e a t f ro m  fo ra g e  f in is h e d  c a tt le  is  a p p ro x im a te ly  2 (E n s e r  et al., 
2 0 0 1 ), w e ll b e lo w  th e  re c o m m e n d e d  lev e l o f  le s s  th a n  4  (H o lm a n , 19 9 5 ). S h o rt te rm  m a iz e  g ra in  s u p p le m e n ta tio n  in  th e  f in is h in g  s ta g e  o f  b e e f  
d a tlle , a  c o m m o n  p ra c tic e  in  p a s to ra l  sy s te m s , d id  n o t a f fe c t  fa tty  a c id  p ro file  (G rig e ra  N a ó n  et a l. , 2 0 0 0 ) . O n  th e  o th e r  h a n d , e n h a n c e d  b o d y  fa t 
lev e ls  o f  c o n ju g a te d  lin o le ic  a c id  (C L A ) w e re  fo u n d  in  c a tt le  g ra z in g  p a s tu re s  (F re n c h  e t a l. , 2 0 0 0 ) , C L A  c o n c e n tra tio n  h a s  a ls o  b e e n  in c re a se d  
by  in c lu d in g  e x tru d e d  fu ll- fa t  s o y b e a n s  in  fe e d lo t  d ie ts  (M a d ro n  e ta l . ,  2 0 0 2 ) . F u ll-  fa t so y b e a n s  is  an  e x p e n s iv e  c o m m o d ity , u su a lly  p ro d u c e d  
fo r  h u m a n s , th e re fo re , i t  b e c o m e s  r e le v a n t to  e x p lo re  th e  s tra te g ic  u s e  o f  b y -p ro d u c ts  o f  so y b e a n  h a rv e s t  fo r  fe e d in g  g ra z in g  c a tt le  in  th e  la t te r  
s ta g e  o f  f a tte n in g . T h e s e  b y -p ro d u c ts  c a n  h a v e  u p  to  6 0 %  c ra c k e d  so y b e an s .
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Objective

O u r  o b je c tiv e  w as to  e x a m in e  th e  d ir e c t  a n d  c a r ry -o v e r  e f fe c ts  o f  s h o r t te rm  s u p p le m e n ta tio n  w ith  b y -p ro d u c ts  o f  so y b e a n  h a rv e s t  o n  fa tty  
a c >d c o m p o s it io n  an d  te n d e rn e s s  o f  m e a t  f ro m  s te e rs  g ra z in g  p a s tu re s .

M e th o d s

F o rty  o n e  , 21 m o n th s  o ld  A b e rd e e n  A n g u s  s te e rs  ( in it ia l  liv e w e ig h t 3 9 0  ±  2 8  k g )  w e re  r a n d o m ly  a llo c a te d  to  e i th e r  g ra z in g  a  m ix e d  
te m p e ra te  p a s tu re , b a s e d  o n  w h ite  c lo v e r  a n d  ta ll  fe s c u e  (OP) (n  =  2 0 ) o r  g ra z in g  th e  sa m e  p a s tu re  d a ily  su p p le m e n te d  w ith  b y -p ro d u c ts  o f  
so y b e an  h a rv e s t  a t 1 .1%  liv e w e ig h t (SP) (n  =  2 1 ) . A f te r  7 4  d a y s  o f  su p p le m e n ta tio n , te n  s te e rs  w e re  f in is h e d  a n d  s la u g h te re d , a d d itio n a l 
fe ed in g  w a s  s to p p e d  a n d  th e  r e m a in in g  e le v e n  a n im a ls  w e re  fa tte n e d  o n  p a s tu re , th u s  g iv in g  t r e a tm e n t COS to  a s s e s s  c a r ry -o v e r  e f fe c t o f  
su p p le m e n ta tio n . A n im a ls  ro ta tio n a lly  g r a z e d  a  3 0  h e c ta re s  fie ld  d iv id e d  in  2 .5  h e c ta re s  p a d d o c k s . S la u g h te r  p o in t  w a s  in  ev e ry  c a s e  v isu a lly  
d e te rm in e d  b y  th e  sa m e  tr a in e d  a b a t to ir  o f f ic ia l. S a m p le s  o f  m u s c le  long issinus dorsi a n d  m u s c le  sem itend inosus  w e re  k e p t a l - 18°C. F a tty  
uc id s w e re  e x tra c te d  a c c o rd in g  to  F o lc h  e t al. (1 9 5 7 )  a n d  a n a ly z e d  a s  m e th y l e s te rs  b y  g a s  c ro m a to g ra p h y . T e n d e rn e ss  w a s  m e a s u re d  w ith  
an  In s tro n  4 4 4 2  U n iv e rsa l T e s tin g  M a c h in e  (C a n to n , M A , U S A ) w ith  a  W a rn e r -B ra tz le r  sh e a r in g  a tta c h m e n t o n  c o o k e d  sa m p le s  (w a te r  b a th  
h ea tin g  a t 70°C  fo r  5 0  m in u te s ) . D a ta  w e re  a n a ly z e d  u s in g  G L M  p ro c e d u re  S A S  (1 9 9 9 ). T u k ey  m u ltip le  c o m p a r iso n  te s t  (S A S ) w as u se d  to  
c o m p a re  tre a tm e n t  m e a n s .

Results and discussion

Table 1 c o n ta in s  th e  in g re d ie n ts  a n d  c h e m ic a l c o m p o s it io n  a n a ly s is  o f  th e  b y -p ro d u c t o f  so y b e a n  h a rv e s t . A v e rag e  s la u g h te r  w e ig h t an d  
feng th  o f  th e  fa tte n in g  p e r io d  fo r  e a c h  tre a tm e n t  w e re  re sp e c tiv e ly  SP (4 5 7  k g , 7 4  d a y s ) , COS (481 k g , 118 d a y s )  a n d  fo r  OP ( 4 7 8  k g , 144 
days). D if fe re n c e s  o f  f a tty  a c id s  p ro file s  (Table 2) b e tw e e n  m u sc le s  w e re  m in o r. A c ro s s  a ll  tr e a tm e n ts , th e  m a jo r  fa tty  a c id s  p re s e n t  w e re : 
° fe ic  (3 7 .8 % ), p a lm itic  (2 4 .8 % )  a n d  s te a r ic  (1 7 .0 % ) . S te e rs  o n  so y b e a n  d ie ts  (SP a n d  COS) h a d  lo w e r  o le ic  a c id  a n d  h ig h e r  p a lm itic  a c id  

co n ten ts . T h e  p ro p o r tio n  o f  m o n o u n s a tu ra te d  fa tty  a c id s  d e c re a s e d  w ith  s u p p le m e n ta tio n , w h e re a s  th e  p ro p o r t io n  o f  w -6  a c id s  in c re a se d . T h is  
re su lteci in  h ig h e r  v a lu e s  (a b o v e  4 )  o f  th e  r a t io  w -6 :w -3  fo r  th e  su p p le m e n te d  a n im a ls  (SP). L in o le ic  a c id  p ro p o r tio n  w a s  s ig n if ic a n tly  h ig h e r  

!n m - long issim us  f ro m  s te e rs  fe d  th e  b y -p ro d u c t.  T h is  a c id  is  an  im p o rta n t su b s tra te  in  ru m e n  b io h y d ro g e n a tio n , in  th e o ry  th is  w o u ld  re s u l t  in 
te c re a s e d  p ro d u c tio n  o f  C L A  in  th e  ru m e n , a s  w e ll a s  e n d o g e n o u s  sy n th e s is  o f  C L A  (M a d ro n  et al., 2 0 0 2 ) . W e d id  n o t m e a s u re  an y  in c re a se  

C L A  d u e  to  s u p p le m e n ta tio n , o n  th e  c o n tra ry  C L A  c o n te n t w as  s ig n if ic a n t h ig h e r  in  m. long issim us  o f  s te e rs  o n  p a s tu re  (OP) a n d  lo w e s t in  
.  0Se a n im a ls  s la u g h te re d  a f te r  7 4  d a y s  s u p p le m e n ta tio n  (SP). T h e  a p p a re n t d isc re p a n c y  c a n  fin d  i ts  e x p la n a tio n  in  th e  fa c t th a t  M a d ro n  e t  al., 
. u 2, te s te d  c o m p a ra tiv e ly  h ig h  c o n c e n tr a te  fe e d lo t  d ie ts  w h ic h  re s u lte d  in  o v e ra ll lo w  C L A  c o n te n t  (a v e ra g e  0 .7 1  g /1 0 0  g  fa tty  a c id s )  w h e re a s  

. 0Ur c a se  p a s tu re  w as th e  m a in  d ie ta ry  c o m p o n e n t, C L A  c o n te n t  ra n g e d  f ro m  0 .9  to  1.5 g /lO O g fa tty  a c id . T h e  in te r ru p tio n  o f  su p p le m e n ta tio n  

Sli ^  r e s u 'te d  in  in te rm e d ia te  v a lu e s , b e tw e e n  SP a n d  OP, fo r  p ro p o r tio n s  o f: o le ic  a c id , l in o le ic  a c id , C L A , m o n o u n s a tu ra te d  a c id s  an d  w -6 . 
®ar fo rc e  w as n o t s ig n if ic a n tly  a f fe c te d  b y  f e e d in g  re g im e s  (Table 3).

inclusions
 ̂ Supplementation w ith  b y -p ro d u c t  o f  s o y b e a n  h a rv e s t  b ro u g h t a b o u t a  s ig n if ic a n t lo w e r  p ro p o r t io n  o f  C L A  an d  h ig h e r  ra tio  w -6 :w -3  in  m. 
° n8issim us, w ith  sm a ll b u t s ig n if ic a n t c a r ry -o v e r  e f fe c ts  o n  th e  fa tty  a c id  p ro file  w ith o u t a f fe c tin g  te n d e rn e ss .
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A c k n o w le d g e m e n ts

T h is  w o rk  w a s  s u p p o r te d  b y  th e  U n iv e rs id a d  d e  B u e n o s  A ire s , P ro g ra m a c ió n  C ie n tíf ic a  U B A C y T , P ro y e c to  G O  16

T ab le  1. In g re d ie n ts  a n d  c h e m ic a l c o m p o s it io n  o f  b y -p ro d u c ts  o f  so y b e a n  h a rv e s t

I n g r e d i e n t ,  %  D M

S o y b e a n s 68

S tra w  a n d  h u lls 21

W eed  se ed s 9

D u s t 2

C h e m ic a l  a n a ly s is

D ry  m a tte r  % 8 6 .0

C ru d e  p ro te in  % 2 9 .8

N D F  % 3 4 .5

A D F  % 2 1 .3

E th e r  e x tra c t  % 9 .7

A s h  % 9 .5
NDF: neutral detergent fibre; ADF: acid detergent fibre

T a b le  2 . F a tty  a c id  c o m p o s it io n  (% ) o f  m u s c le  lip id s
m . long issim us dors i  /  m . sem itend inosus

T re a tm e n t SP eos OP s d SP eos OP s d

F a tty  a c id

14:0 2 .2 2 .3 2 .4 0 .2 6 2 .5 2 .3 2 .4 0 .2 8

15:0 0 .6 0 .5 0 .6 0 .1 0 0 .6 0 .5 0 .6 0 .0 9

16:0 2 4 .6 a 2 5 .5 a 2 3 .8 b 0 .8 4 2 5 .4 a 2 6 .1 a 23.5» 1.08

16:1 c is -9 2 .3 1.6 3.1 0 .5 8 2 .2 2 .6 2 .7 0 .3 8

17:0 1.1 1.0 1.2 0 .1 3 1.1 1.1 1.1 0 .1 7

18:0 18.1 16.1 16.3 2 .0 2 18.8 17 .0 15.8 1 .90

18:1 w 9 3 5 .9 a 3 8 .1 ab 4 0 .8 b 2 .2 7 3 4 .4 a 3 7 .2 ab 40.4» 2 .1 0

18:2  w  6 7 .6 a 5 .7 ab 4 .7 b 1.53 6 .9 5 .5 4 .1 1 .86

18:3  w  3 1.3 1.5 1.1 0 .3 6 1.1 1.4 1.5 0 .4 9

C L A * 0 .9 a 1.3b 1.5» 0 .1 7 1.3 1.3 1.5 0 .2 5

2 0 :5  w  3 0 .6 0 .7 0 .6 0 .2 9 0 .6 0 .6 0 .7 0 .3

2 2 :6  w  6 0.1 0 .1 0 .1 0 .0 5 L e ss s  th an 0.1

M o n o u n s a t. 4 0 .3 a 4 2 .7 ab 4 6 .0 b 2 .5 3 3 8 .7 a 4 1 .8 ab 45.1» 2 .1 5

P o ly u n sa t. 13.0 11.6 9 .6 2 .71 12.7 10 .9 11.3 3 .1 5

w -6 10 .9a 7 .5 b 6 .7 b 1.64 9.1 7 .3 7 .2 1 .82

w -3 2.1 2 .2 1.7 0 .6 5 1.8 2.1 2 .2 0 .7 6

w -6 /w -3 5 .4 a 3 .4 b 4 .2 ab 0 .8 3 5 .0 3 .8 3 .5 1 .00

a,b, c, means within a row without a common superscript differ (P < 0.05) 
*CLA cis-9, trans-11

»

\

T a b le  3 . S h e a r  fo rc e  (k g )  o f  m u s c le  long issim us dorsi a n d  m u s c le  sem itend inosus

T re a tm e n t SP e o s OP s d

m . long issim us dorsi 7.4 7.8 7.9 1.90
m . sem itend inosus 12.0 11.0 10.0 1.96 _
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