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In trod u ction
Muscles are composed o f  f ib e r s  o f  va riou s typ es , most o f  them having a predominant 

m etab o lic  typ e , which c o n tr a c t i le  and m etabo lic  c h a ra c te r is t ic s  are p o ss ib le  to  be 
d escrib ed .

I t  has been w e ll demonstrated the biochem ical p ro p e r t ie s  o f  bovine muscles o f  animals o f 
various ages, sexes and types. Moreover Longissimus d o rs i (LD) muscle has been fre q u en t ly  used 
as in d ic a to r  muscle in  meat q u a lity  s tu d ies  t y p i f i e d  as o x id a t iv e  fa s t - tw itc h  one, s in ce  i t  
has a h igh er  percen tage o f  type I I  f ib e r s ,  s p e c ia l ly  type IIB  f ib e r s  (Briand e t  a l .  1981a; 
Talmant e t  a l .  1986).

Many authors have c le a r ly  rep orted  a r e la t io n s h ip  between u ltim e meat q u a lity  and muscle 
f ib e r  type com position  (Rao & G ault, 1989; Karlsson  e t  a l .  1993). Furthermore, most re s u lts  
concern ing meat q u a lity  show th a t both q u a n t ita t iv e  and q u a l i t a t iv e  c h a ra c te r is t ic s  o f  meat 
products would be a lte r e d  in  p rop o rtion  o f  the degree o f  a lt e r a t io n  o f the f ib e r  type 
p r o f i l e s .  Enough re la t io n s h ip s  between d i f f e r e n t  muscle p ro p e r t ie s  have been recorded to  
warrant cautious use o f  breeding programs which may tend to  promote s ig n i f ic a n t  a lt e r a t io n  in 
f ib e r  type p r o f i l e s  (Ashmore, 1974; V a lin  e t  a l .  1992).

The o b je c t iv e  o f  th is  paper was to  study in  H ereford  (H ), Angus (A ) and Brahman (B) 
crossbreed  s te e rs  the r e la t io n s h ip  between meat q u a lity  and m etabolic  types o f  muscle.

M a ter ia ls  and Methods
S ix ty  s te e rs  rep resen tin g  s ix  breed types A, AxBl/4 (BA1/4), AxB3/8 (BA3/8); H, HxBl/4 

(BH1/4), HxB3/8 (BH3/8) were used. The s e le c te d  s te e rs  were p laced on feed  w ith  high pasture 
q u a l i t y  u n t i l  s la u gh te r. S lau gh tering  was c a r r ie d  out a t s im ila r  fa t te n in g , m onitored both 
v is u a l ly ,  by th ree  tra in e d  eva lu a to rs , and w ith  re a l- t im e  u ltrasound measurements.

Im m ediately  a f t e r  s la u gh te rin g  the l e f t  carcasses muscle LD were removed, packaged in 
aluminun paper and stored  at 09C u n til assaying fo r  haem iron  content or were vacuum-packaged 
and kept fro zen  ( — 20SC) u n t i l  th ey  were analyzed  fo r  ATPase a c t i v i t y .  Other samples o f  LD 
muscles were immediately frozen  in  l iq u id  n itrogen  and stored  at -20 9C u n til assaying fo r  LDH 
a c t i v i t y  and i t s  isoenzymes.

Pigment iron  con ten t was measured by Hornsey technique (1956) using 5 g ground muscle 
samples and expressed as ug haem iron  x g fre sh  muscle.

For LDH a c t i v i t y  and i t s  isoenzym es, the muscle was thawed, homogenized in  co ld  b u ffe r  
medium (pH 7.4 ) conta in ing 20 mM T r is .  LDH a c t iv i t y  was assayed in  a G ilfo rd  spectrophotom eter 
by fo l lo w in g  the o x id a tion  o f  NADH, a t 340 nm (F r i t z  e t  a l ,  1970). Enzyme a c t i v i t y  was 
expressed as U per mg p ro te in . Separation and q u a n tita tion  o f LDH isoenzymes was accomplished 
by po lyacry lam ide g e l d is c  e le c tro p h o re s is  accord ing to  the procedure o f  D ie tz  & Lubrano 
(1967 ). The g e ls  were scanned in  an in te g ra t in g  densitom eter.

M y o f ib r i l la r  ATPase a c t i v i t y  was measured accord ing to  the method describ ed  by Briand e t  
a l .  (1981a). Resu lts were expressed as pmol o f  ATP hydrolyzed  x min x mg m y o f ib r i l la r  p ro te in  
( 3 7 - C) .

Data were analyzed by a n a ly s is  o f  va r ian ce  w ith  General L in ear Model o f SAS (1985) fo r  a 
one-way Anova design by breed (H or A) . LDH isoenzymes data were analyzed by sub-units and by 
breed . Means separa tion  fo r  s ig n i f ic a n t  (P < 0.05) main e f f e c t s  was accomplished by Tukey's 
mean sepa ra tion  t e s t  (S t e e l  & T o r r ie ,  1980).

R esu lts and d iscu ss ion
F ig . 1 shows haem iron  content in  LD samples o f  A, H and i t s  B cross-breeds. The haem iron  

con ten t was high in  a l l  genotypes stu d ied , and s im ila r  to  va lues rep orted  in  the 
b ib lio g ra p h y  fo r  bovine LD muscle (Bousset & Dumont, 1984; Talmant e t  a l .  1986). Not 
s ig n i f ic a n t  d i f fe r e n c e s  among breeds o f A and H c a t t le  was d e te c ted .

F ig  2 d ep ic ts  LDH a c t i v i t y  in  LD samples o f  the genotypes c it e d .  As expected the enzyme 
a c t i v i t y  in  LD was h igh , s in ce  high g l y c o l i t i c  a c t i v i t y  is  a ssoc ia ted  w ith  type I I  f ib e rs  
(Briand e t  a l .  1981b), and besides genotypes d id  not d i f f e r  s ig n if ic a n t ly .  These re s u lts  were 
p a r t i a l l y  r e la te d  w ith  the d is t r ib u t io n  o f LDH isoenzymes ( f i g .  3 ).  LD samples from A 
ex h ib ited , a t f i r s t ,  a d i f fe r e n t  d is tr ib u t io n  pa ttern  (P <. 05) from BA1/4 and BA3/8 one, since 
fr a c t io n  M̂  was h igher and H, was lower than the former. However, M, sub-units from LD o f both 
H and BH1/4 were s im ila r  bur low er than BH3/8 one, and H. v a lu e s \ a d  a tendency to  dim inish 
to  BH3/8 genotype . A l l  o th er fr a c t io n s  analyzed  (M,H, MjHj , MH3̂  were the same (NS) among 
breeds. The r e la t iv e  proportions o f the d i f fe r e n t  LDH isoenzymes and LDH a c t i v i t y  could
be , in  a l l  cases , r e la te d  w ith  a fa s t - tw itc h  red muscle where M, predom inates, t o t a l  la c t ic  
dehydrogenase a c t i v i t y  is  high and have a low p rop ortion  o f Ĥ  (Briand e t  a l .  1981b).

M y o f ib r i l la r  ATPase a c t i v i t y  ( f i g .  4) was high in  a l l  genotypes and th ere  were no 
s ig n if ic a n t  d if fe re n c e s  among them, but we could c le a r ly  see a tendency to  in crease  when BoS 
ind icu s in h e r ita n ce  in c re a s e s .

G a llin g e r  e t  a l . (1995) had reported  a tendency to  dim in ish  the tenderness va lues as the 
Bos ind icu s in h e r ita n ce  in c reased . These re s u lts  can support the re la t io n s h ip  between 
tenderness and changes in  the enzym atic p r o f i l e s .

Considering our cu rren t r e s u lt s ,  i t  can be assumed th a t LD from both purebreed, A and H¡ 
have the m etabo lic  p r o f i l e  o f  a fa s t  tw itc h -o x id a t iv e  g l y c o l i t i c  muscle ( r e d ) ,  h igh ly
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Pigmented (haem ir o n ),  r ic h  in  g l y c o l i t i c  enzymes and having a high ATPase a c t i v i t y .  However 
“  \ °nRS,h/1i ) between meat q u a lity  and f ib e r  typ in g  among genotypes was not found. Only LD 

uscle o f  B3/8 showed a tendency to  d i f f e r  en zym atica lly  from purebreed, probable p o in tin q Yout 
a more dynamic r o le  o f  B3/8 breed ( i . e  in vo lved  in  motor a c t i v i t y  in  l i v in g  animal)

Conclusion
6xnl“ -  contr a c t i l e  and m etabo lic  enzymes a c t i v i t y  on ly  is  not a competent c r i t e r io n  to  
xp la in  d if fe re n c e s  in  meat q u a lity  p ro p e r t ie s  when s e le c t in g  animal type by cross-b reed in g .
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