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\  ^ t f l
6 t he  s o u t h e r n  p o r t i o n  o f  B r a s i l  R i °  Grande do S u l )  where t h i s  s t u d y  was 

\  h t o \ ^ e n o r m a l l y  k e p t  on n a t i v e  p a s t u r e s  u n t i l  1 t h e y  reach t he  n e c es s a r y  w e i g h t  and 
t-hev i  sl  a^ g h t e r e d . The normal  age t h a t  t h e  s t e e r s  reach  t h i s  s t a g e  i s  a round  4 . 5  y e a r s  

*$s. t ° 0Se w e i g h t  d u r i n g  t he  w i n t e r  due to  f r o s t s  t h a t  k i l l  o r  a t  l e a s t  s t o p  the  g rowth  
^   ̂ ha. . 11 The l a s t  f ew y e a r s  an i n c r e a s i n g  number o f  r a n c h e r s  have s t a r t e d  u s i n g  c u l t i v a t e d
f \ f .  /\ U r e s» m a i n l y  r y e - g r a s s ,  a i m in g  t o  reduce  t he  normal  s l a u g h t e r  age to  abou t  2 y e a r s  
\  i n ish Gat deal  o f  t h i s  y o u n g e r  s t e e r s ,  howeve r ,  p r e s e n t  q u i t e  l i g h t  c a r c a s s e s  and a 

k • The p r e s e n t  s t u d y  was c on du c te d  w i t h  t he  main o b j e c t i v e  o f  compar ing  meat  q u a l i t y
t h a t  were s l a u g h t e r e d  a t  2 .5  y e a r s  o l d  a g a i n s t  4 . 5  y e a r s  o l d  s t e e r s .

" i dSus oears o l d  s t e e r s  ( 6 Angus ,  7 Devon and 7 H e r e f o r d s  ) and t w e n t y  f i v e  4 . 5  y e a r s
S 1 h  5 O  n  ■ X • • . . _ .1 r ______ I___rx /-« v* -i m n  n  f  2  1 h  O  V1 r 1 M O I " O

s t e e r sv.̂
sUmSr a r i  11 y a r ye  g r a ss  p a s t u r e  d u r i n g  the  w i n t e r  t im e  and n a t i v e  p a s t u r e  d u r i n g  

X  U UqhTer  and f a l l .  The 4 .5  s t e e r s  were k e p t  on n a t i v e  p a s t u r e s  a l l  y e a r  rou nd .  They 
( Mh 6(1 fn ed i n  a ne a rby  Pack i ng  - P l a n t .  A f t e r  48 hs .  c h i l l ,  t he  c a r c a s s es  were 
■ »)„ ■ f 4t ]" c o n f o r m a t i o n .  The r i g h t  s i d e  o f  each ca rc as s  was then r i b b e d  between the  12 and

^ e l 11 thi® Bevo n a n d " 9% e r e  f o r d s  ̂ " o r i g i n a t e d  f rom  the  U n i v e r s i t y  e x p e r i m e n t a l  he rd  were 
temp0r exPe i"i men t . They were weaned and c a s t r a t e d  a t  abou t  7 months o l d .  The 2 .5  stee

/¡q bj _ q I1IU
N  ckness was measured and m a r b l i n g ,  c o l o u r  and t e x t u r e  o f  l e an  v/ere s u b j e c t i v e l l y
tN e: 0k i nq . P o r t i o n  o f  t he  l o i n  was take n  t o  t he  U n i v e r s i t y  Meat  L a b o r a t o r y  f o r  p a l a t a b i l i t y  

ldaatUi'e ° sses s t u d i e s .  The 2 .5  cm t h i c k  s t e a k s  were r o a s t e d  i n  and oven t o  and i n t e r n a l  
(, â h e i ~ 70 C and o b j e c t i v e  measurement  o f  t e n d e r n e s s  was c on du c te d  th r o u g h  t he  use o f  
. \ f r  r a t z l e r  she a r  d e v i c e .

^ , ¡ • 5 1 ] ]  H u s s i on

o l d  s t e e r s  p r e s e n te d  s i g n i f i c a n t l y  h e a v i e r  c a r c a s s e s ,  a t h i c k e r  l a y e r  o f  sub -
and a g r e a t e r  d e p o s i t i o n  o f  i n t r a m u s c u l a r  f a t ,  t a b l e  1 .

EFFECT OF AGE ON SEVERAL CARCASS AND MEAT CHARACTERISTICS

2 .5  y e a r s  - n=20

Mean SD

4.5  y e a r s  -  n=25 

Mean SD

kg 180., 35 2Q ,. 1 7 22 4..82 15,. 80*
a * mm 1., 79 .49 3., 79 1 ,.06*
ÍOn b 4.,06 1 ,. 56 5,.04 1 . 48*

f 1! ^  cr
8., 35 .93 7., 46 1 .53
4., SO .50 4..50 .42

h. ean c 
cinness dJ 1"ess d ’Qr d

4,
4.

,20
,94 1 '

.62

.20
4.
5.

1 5 
.07 1 '

.90 

. 41
5.,06 . 75 5.. 39 .78

‘atz W 5,.12 .33 5,.11 .41
0 ss e shear kg 8,. 45 2 .39 7,.72 2 .42

% 20,. 59 3 .01 20,.12 2 .81

4-6 = s l i g h t  
7-9 = S ta n da rd

V  » p y dark
c0 M(.Ext. . '  Very  coa rs e

j u i c y ,  f l a v o r f u l

13-15 = Very  good 

5 = B r i g h t  red - Very  f i n e  

9 = E x t .  t o u g h ,  d r y ,  u n d e s i r e a b l e  f l a v o r
s s es d i f f e r e n c e s  were fo u nd  f o r  c o n f o r m a t i o n ,  t e x t u r e ,  c o l o u r  o f  t he  l e an  and
-uc cha l ahd f , ^ ende rness  as e v a l u a t e d  s u b j e c t i v e l l y  o r  t h r o u g h  t h e  W a r n e r - B r a t z l e r  s h e a r ,

? l y  a l a v ° r  s c o r e s ,  were a l s o  s i m i l a r  f o r  t h e  two age g r o u p s .  Bee f  c a r c a s s  m a t u r i t y  
t t h a t CePted as an i m p o r t a n t  f a c t o r  i n f l u e n c i n g  the  p a l a t a b i l i t y  o f  b e e f .  The g e n e r a l
.Hh) ,  * 19 c: nw i t h  an i n c r e a s e  i n  m a t u r i t y  t h e r e  i s  a g ra d u a l  dec rea se  i n  t e n d e r n e s s  ( H i n e r

Varans H i n e r ,  Anderson and F e l l e r s ,  1 955 and D u ns in g ,  1 959 ) .  However Alsraeyer  
’y i n g ’ f Tuma and T u c k e r  (1 965)  f a i l e d  t o  d e t e c t  d i f f e r e n c e s  i n  t h e  s h e a r  v a l u e s  i n  

oi1"!; ^ n  A o0m ^ months t o  ov e r  n i n e t y - n i n e  months o l d  i n  t h e  f i r s t  wo rk  and f o r  
1 tl- >°hd,9 Pau + B* c and D U . S .D . A  m a t u r i t y  g ro ups  i n  t he  second .  No s i g n i f i c a n t  d i f f e r e n c e s  

'He T ct e d ra b i 1 i t y  o f  b e e f ,  were a l s o  r e p o r t e d  by M l i l l e r ,  Lauze r  and Roba ina (1980)  i n  a 
i « in  ......... ......................................Of n B r a s i l  w i t h  C h a r o l a i s  s t e e r s  o f  t h r e e  d i f f e r e n t  age:  2 , 2 .5  and 4 .5  y e a r s

f sW6lght f o r  t h e  3 groups  were 422, 380 and 479 kg r e s p e c t i v e l l y . The c o o k in g  
a H t t l e  h i g h e r  t han  t h e  l o s s  r e p o r t e d  by M U l l e r  (1977) .  I n  h i s  wo rk  w i t h
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C h a r o l á i s  cows,  i t  was fou nd  a c o o k in g  l o s s  o f  17.9%.  S in ce  i n  t he  p r e s e n t  w o r k ,  the , 
s t e e r s  were h e a v i e r  and a l s o  p r e s e n t e d  a b e t t e r  f i n i s h  i t  was s u s p ec te d  t h a t  t he  lack % f i ‘ 
d i f f e r e n c e  i n  t e n d e r n e s s  between t he  2 g ro ups  c o u l d  be a t r i b u t e d  t o  t he  c o l d  s ho r te n  
as r e p o r t e d  by Lo c k e r  and Hagyard (1963 )  as w e l l  as t h e  b e n e f i c i a l  e f f e c t  o f  f a t  on te 
The da ta  was t h e r e f o r e  r e a n a l i z e d  g r o u p i n g  th e  c a r c a s s e s  i n t o  3 g ro ups  o f  m a r b l i n g .  . 
i n d e p e n d e n t l y  o f  age:  G1 = t r a c e s ,  G2 = s l i g h t  and G3 = s m a l l  and i n t o  3 groups o f  sub'  
cu ta neo us  f a t :  G1 -  l e s s  t ha n  2 mm, G2 = 3 and 4 mm and G3 = ov e r  5 mm. Ca rcasses  t h at y t  
d i s p l a c e d  a s m a l l  amount  o f  m a r b l i n g  ( G 3) , p r e s e n t e d  s i g n i f i c a n t l y  more t e n d e r  s teaks . j l)1 
t ^ l  a l so J U£l j e d  w i t h  more j u i c e  and showed a l o w e r  c o o k in g  l o s s  t h a n  the  t r a c e s  g r o uP

TABLE 2, EFFECT OF MARBLING ON SEVERAL CARCASS AND MEAT QUALITY 

j l  n=T2 G2 n=22 G3 n = 11
Mean SD Mean SD Mean SD

Hot  c a r c a s s  w t . kg 201 . 36 32 .82 2 1 0 ,. 59 24,.95 207..91 30 .60
Fat  t h i c k n e s s mm 1 .. 5 5 a .85 3., 20b 1 ,.52 3., 82b 1 . 25
C o n f o r m a t i  on 7,.91 1 . 30 7.. 86 1 ..28 7., 82 i ,. 60
C o lo u r  o f  l ean 4,.60 .50 4..62 .45 4,. 80 54
T e x t u r e  o f  l ean 4,.02 1 .. 30 4..20 1 ., 42 4., 25 1 10
P. t e n d e r n e s s 4.. 73a 1 ..19 4.. 86 ab 1 ..46 5., 56b i  !.03
P. j u i c i n e s s 5.. 45a . 69 5.. 42 a 77 6 ., 00b . 79P. f 1 av o r 5..09 .30 5.,18 ,50 5. 10 .02
W-B sh e a r kg 9.. 29a 2 ..48 8 . 37a 2 . 30 6 . 23b i .,21
Cooking l o s s % 21 .,00a 3., 35 2 0 . 68a 3. 11 19. 54b i . 57

ab
-ru V a l u e ^ . l n  t he  sarae l l n e  b e a r i n g  d i f f e r e n t  s u p e r s c r i p t s  are d i f f e r e n t  (P . 05 )  thf> J  
The b e n e f i c i a l  e f f e c t  o f  m a r b l i n g  on t e n d e r n e s s  he re  d e s c r i b e d  i s  i n  ag reement  w i t h 5> : 
f i n d i n g s  o f  B lumer  (1 963)  and Kauf fman e t  al  . ( 1 9 6 4 ) .  M l l l l e r  ( 1974 )  a l s o  r e p o r t e d  I 0"'
V a  1 I IP«;  f o r  r n u i c  t h a t  n  v a  c ar> t- A «  A « ~  ^ -------x  _ c ___ l i  • I 4 . . . _ ... i  t "
. . . ------ a n u i \aui imcui  a i .   ̂ n u n e r  ( i y / 4 )  a l s o  r e p o r t e a  .
v a l u e s  f o r  cows t h a t  p r e s e n t e d  a modera te  amount  o f  m a r b l i n g  i n  r e l a t i o n  t o  cows 
t o  s l i g h t  q u a n t i t y .  The G3 group p r e s e n t e d  ab ou t  .1.5% le s s  c o o k in g  l o s s  t han  G1 , v /h^  ^  
w i t h  da t a  c i t e d  by Romans e_t aj_. ( 1 965 ) ,  B r e i d e n s t e i n  e t  a l .  ( 1968 )  and M l i l l e r  ( 197 / / '  ta 
e f f e c t  o f  g r o u p i n g  t h e  c a r c a s s e s  i n t o  d i f f e r e n t  amount  o f T x t e r n a l  f a t ,  can be seen 0

TABLE 3. EFFECT OF SUB-CUTANEOUS FAT ON SOME CARCASS AND MEAT QUALITY

G1 n=18 G2 n = 17 G 3 n = l 0

Mean SD Mean SD Mean SD

Hot  c a r c a s s  w t . Kg 194 . 63a 31 . 38 215,. 1 2 b 23 .85 223 . 2 2 bM a r b l i  ng 3 . 53 a 1 . 21 4.. 9 4b 1 .20 6 . 00c
C o n f o r m a t i  on 8 ..02 1 . 20 7..65 1 . 32 7 ,.22C o lo u r  o f  l ean 4..80 . 52 4,. 85 .50 4 ,. 90
T e x t u r e  o f  l ean 3..20 1 !.02 4Í 42 1 !.O'1 4 .. GO
P. t e n d e r n e s s 4.. 37a 1 . 30 5. 41 b 1 .. 1 2 5. 4Ab
P. j u i c i n e s s 5., 1 0 a .80 5 . 41 a .79 5., 75b
P. f l a v o r 5. 05 .31 5. 1 8 .52 5.,05
W - B  s he a r Kg 9. 36 a 2. . 37 7. 41 b 2 !.02 6 ., 55b
Cook ing l o s s % 2 0 . 91 a 3., 33 2 0 . 51 a 2 ..81 19.. 02b

11 .33 
1 .50 
1 . 39 

.44 
1 . 1 0  
1.13 

. 52 

.05 
1.92 
1 . 32

Va lues  i n  t he  same l i n e  b e a r i n g  d i f f e r e n t  s u p e r s c r i p t s  a re  d i f f e r e n t  (P

Carcasses i n  G2 and G3 were h e a v i e r  and a l s o  p r e s e n t e d  more m a r b l i n q  (P .05 '  
g roups  a l s o  p roduced  more t e n d e r  and j u i c y  s t e a k s  and l o w e r  c o o k in g  l o s s ,  i n '

. 05)
The {

a = r - ^  - c u e .  u r n  j u i c y  sceass  ana l ower  c o o k in g  l o s s ,  i n  ag )Te%aS ,r
? „  “ " tei1 t a b l e  A l t h o u g h  t he  drop i n  t he  i n t e r n a l  t e m p e r a t u r e  o f  m u s c l e ^

b Car - b ? assumed t h a t  t he  c o l d  s h o r t e n i n g  phenomenon had o c c u r r e d  i n  t ben! e ^ i P  
and w h i t  l e s s  f i n i s h  c a r c a s s e s .  T h i s  f a c t  c o u l d  e x D l a i n  whv no d n n i f i m n t  r i i f f e r e?„ l - 5

+ 1 l .  . ass uraea t n a t  t he  c o l d  s h o r t e n i n g  phenomenon had o c c u r r e d  i n  t n  „ ce
r p n a r H 1L 1 r Sa f l n i S h  c a r c a s s e s - T h i s  f a c t  c o u l d  e x p l a i n  why no s i g n i f i c a n t  d i f f e r ®?e r e g a r d  t o  t e n d e r n e s s  was fou nd  hptwppn t hp  tu n  ana nv.Ai.nr ««« — ..n > ____ _ +■ t.ab*
r o n a „ j  cap i d i n wny no s i g n i f i c a n t  git  
r n r r o i  Î  t e n d e r n e s s  was fou nd  between th e  two age groups as one c o u l d  e x p e c t ,  
c o r r e l a t i o n  c o e f f i c i e n t s  were d e t e r m in e d  f o r  some pa r a m e te r s  s t u d i e d ,  t a b l e  4
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4 - SIMPLE CORRELATION COEFFICIENTS BETWEEN SOME MEAT QUALITY PARAMETERS

9e

¡? ¡¡» s
) ckn

S - B Í ^ n e s s
, at z l  er

V 2 V 3 V 4 V5 V 6

( V I ) . 3 6 * . 5 8 * * .15 - . 2 0 .07
(V2) . 6 9 * * . 34* - . 5 6 * * - . 2 6
( V 3 ) . 33* - . 4 3 * * - . 3 0
( V4) - . 7 7 * * - . 3 3 *

shea r ( V5 ) . 34*
(V6)

o f  - . 5 6 between m a r b l i n g and she a r va l  ue i s  s i m i l a r t o  t h a t  r e p o r t e d
w o r k i n g  w i t h  cows fou nd  a c o e f f i c i e n t  o f  - . 5 0  between the s e  two v a r i a b l e s ,  

e r  t han t h e  many v a l ue s  c i t e d  by d i f f e r e n t  w o r k e r s  i n  t h e  r e v i e w  o f  Jeremiah
Pro*.! '  I t  seems t h a t  i n  o l d e r  a n i m a l s ,  t he  b e n e f i c i a l  e f f e c t  o f  f i n i s h  on t e n d e r n e s s  

itlr- ? loss Un?ec*'  The c o e f f i c i e n t  o f  - . 2 6  and - . 3 0  between m a r b l i n g  and f a t  t h i c k n e s s  
eSs .¡’ . ^ t h o u g h  no t  s i  gn i  f  i  c a n t , -gi  ve an i n d i c a t i o n  t h a t  c a r c a s s  w i t h  more f i n i s hi u • " uuyn no t  s i g n i T n c a n t , -gnve an l n a i c a c i o n  cnac c a r c a s s  w icn mure i i n i s n  

l ce  w h i l e  c o o k i n g .  Cook ing  l o s s  was n e g a t i v e l l y  c o r r e l a t e d  w i t h  t e n d e r n e s s .

'Oh

Í«»Íj ' f i Ve D 
N  Old w®ntish
‘he

ok M Were” ' ° "  st e e r s  ( Angus ,  Devon and H e r e f o r d s )  o f  two d i f f e r e n t  ages ,  2 .5  and 4 .5  
°Ser v ec| f USed i n  t h i s  s t u d y  t h a t  was co n du c te d  i n  B r a s i l .  No s i g n i f i c a n t  d i f f e r e n c e s  
a Was v / 0 r  The o r g a n o l e p t i c  c h a r a c t e r i  s t i  cs between t h e  two age g r o u p s .  However ,  wh 

i n a l ana  ̂ i  zed g r o u p i n g  the  c a r c a s s e s  by f i n i s h ,  e i t h e r  m a r b l i n g  o r  e x t e r n a l  f a tMi* ' I j i “ 1 1 ¿.u u y I V-/ LI p I II y Ullu C. U I O. U J O U J J t I I il J II J w I u ii w I uu I u i i ii M w i v, a o u i 11 u i < w u
i u . e Pendent l y  of  a g e ,  i t  was found t h a t  c a r c a s s e s  wi t h more f i n i s h  produced morec»oi1w6re .ioii 

' 1(1 s
»■at

1 i a s t e a ks t h a t  a l s o  p r e s e n t e d  l o w e r  c o o k in g  l o s s .  The 2 .5  y e a r s  o l d  s t e e r s ,
4-. C6yr" in \,i -i n U f /-I -i rl *-«/-»+■ a f Tni ch r»r»cciKT\/ c 11 -p -p Ci V' O H a fact. , e »' i n  w e i g h t  and d i d  n o t  p r e s e n t e d  a good f i n i s h ,  p o s s i b l y  s u f f e r e d  a f a s t e r  

bat  a d v e r s a l l y  a f f e c t e d  t h e i r  e a t i n g  q u a l i t i e s .

^  Ci t ed

- ■ a ’ H-
^ni v e r ’ ca rc a ss  and t e n d e r n e s s  c h a r a c t e r i s t i c s  o f  b e e f .  Ph.D.  D i s s e r t a t i o n .  

N , 1 ^  o f  F l o r i d a ,  G a i n e s v i l l e .  USA.
Pr

‘ ’ • U B h i - l 96*)- The r e l a t i v e  s i g n i f i c a n c e  o f  f a c t o r s  a f f e c t i n g  a n d / o r  a s s o c i a t e d  w i t h  
> T ‘ Vers

’ "«n
^2:7^14 ^63.  R e l a t i o n s h i p  o f  m a r b l i n g  t o  t he  p a l a t a b i T i t y  o f  b e e f .  J .  Anim.  S e i .

X
hiarhi -°bga ‘ ng a n ¿

' S

V

C .C .C o op er ,  R .G .Cassens,  G. Evans and R .W.Bray .  1968.  I n f l u e n c e  o f  
m a t u r i t y  on t he  p a l a t a b i l i t y  o f  b e e f  m us c l e .  I .  Chemica l  and9, i 9anoiPri+ • -----  ■ - j  —

a ; 195gP t ? 9 c o n s i d e r a t i o n s .  O . A n i m . S c i .  27:  1 532.
P i ' ' l” a i s  ‘ . V i s u a l  and e a t i n g  p r e f e r e n c e s  o f  consumer  ho us e ho ld  pane l  f o r  b e e f  f r om  

E , f ° I  d » f f e r e n t  age.  Food Res. 19 :3 3 2 .
, e»\ i t  n e i ftnde rson  and C.R. F e l l e r s .  1955.  Amount and c h a r a c t e r  o f  c o n e c t i v e  t i s s u e
\ U , j ' i .  and q gS t o  t e n d e r n e s s  i n  b e e f  m us c l e .  Food T e c h n o l .  9 : 8 0 .

age . “  • u • H a n k in s .  1950.  The t e n d e r n e s s  o f  b e e f  i n  r e l a t i o n  t o  d i f f e r e n t  musc les  
L.p n t he  a n i m a l .  0.  Anim.  S c i . 9 : 3 4 7 .

” ?:*-• C a r p e n t e r ,  G.C. Smi th  and O.D. B u t l e r .  1970.  Bee f  q u a l i t y .  I .  M a r b l i n g  
P. hVe^ s i + l c a i o r  ° f  p a l a t a b i l i t y .  Texas A g r .  Exp.  S t a .  TechX  X  indi

*•5
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