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THE C°NTRIBUTION OF EYE MUSCLE AREA TO THE OBJECTIVE MEASUREMENT OF CARCASE MUSCLE 

(S-R' JOHNSON*, D.G. TAYLOR6 and R. PRIYANTOc
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A u s t r a l i a .
c

F a c u l t y  o f  Animal S c ie n c e ,  Bogor A g r i c u l t u r a l  U n i v e r s i t y ,  Bogor, I n d o n e s ia .  
suirunary

P
ln  o r d e r  t o  c l a r i f y  t h e  r o l e  o f  ey e  m u sc le  a r e a  i n  p r e d i c t i n g  c a r c a s e  m u sc le ,  78 s t e e r s

r a ' Brahman and Brahman x H e re fo r d  F I)  w ere  s e r i a l l y  s l a u g h t e r e d ,  p ro d u c in g  c a r c a s e s

ghing  from  97kg t o  402kg. On t h e  b a s i s  o f  com m ercia l  m a rk e t in g  r e q u i r e m e n t s  t h e  c a r c a s e s  w ere

ld ed i n t o  " l i g h t w e i g h t "  c a r c a s e s  (u n d e r  270kg) o r  "h eav y w eig h t"  c a r c a s e s  (o v e r  270kg) and a 
side f r

^  om ea ch  was a n a to m i c a l l y  d i s s e c t e d .  Eye m usc le  a r e a  was u sed  i n  m u l t i p l e  r e g r e s s i o n  w i th

rit> f a t  t h i c k n e s s  and h o t  s i d e  w e ig h t  t o  p r e d i c t  c a r c a s e  m u s c le .  In  " l i g h t w e i g h t "  c a r c a s e s
eye

u s c l e  a r e a  c o n t r i b u t e d  o n ly  s l i g h t l y  t o  t h e  im proved p r e d i c t i o n  o f  w e ig h t  o r  p e r c e n t a g e
^ S c ie

In  "h eav y w eig h t"  c a r c a s e s  ey e  m u sc le  a r e a ,  i n  c o m b in a t io n  w i th  h o t  s i d e  w e ig h t  was
HeCess

a r y t o  g i v e  s a t i s f a c t o r y  p r e d i c t i o n  o f  w e ig h t  o r  p e r c e n t a g e  c a r c a s e  m u sc le .

P rod u ction

With r e c e n t  im provem ents  i n  im ag in g  u l t r a s o u n d  t e c h n o lo g y ,  eye m u sc le  a r e a  can now be 
Itl6asured mu more a c c u r a t e l y  i n  l i v e  an im a l  and  a b a t t o i r  s i t u a t i o n s .  In  A u s t r a l i a  an im al s c i e n t i s t s  
Conutioniv „

y m easu re  e y e  m u sc le  a r e a  i n  b e e f  c a t t l e  and recommend i t s  u se  i n  sy s tem s  aim ed a t  t h e  

 ̂ m Pr ° v e m e n t  o f  b e e f  p r o d u c t i o n .  The U .S . D ept,  o f  A g r i c u l t u r e  u s e s  eye  m u sc le  a r e a  i n

l i n i n g  " y i e l d  g ra d e "  s t a n d a r d s  i n  b e e f  c a r c a s e s  (ANON. 1965) and  A u s t r a l i a  i n c l u d e s  i t  i n  i t s

th,

Cat c a s s  C h i l l e r  A ssessm en t Scheme t o  e s t i m a t e  t h e  w e ig h t  o f  l e a n  meat y i e l d  (ANON. 19 9 1 ) .

®V er. t h e  s t u d i e s  o f  COLE e t  a l  ( 1 9 6 0 ) ,  MAGEE e t  a l  (1960) and GOLL e t  a l  (1961) i n d i c a t e  t h a t  
! c r 0

Ss~ s e c t i o n a l  a r e a  a lo n e  o f  M. l o n g i s s i m u s  i s  a p o o r  i n d i c a t o r  o f  c a r c a s e  m usc le  c o n t e n t
*£ t h i

i s  so  t h e n  t h e  r o l e  o f  eye  m u sc le  a r e a  i n  c a r c a s e  e v a l u a t i o n  and  b e e f  g e n e t i c  im provem ent 

needs  t o  be  d e f i n e d .  In  t h i s  p a p e r  t h e  c o n t r i b u t i o n  o f  eye  m u sc le  a r e a ,  u sed  i n  

io n  w i t h  o t h e r  commonly r e c o r d e d  c a r c a s e  m easurem ents  t o  e s t i m a t e  c a r c a s e  m u s c le ,  i s
coti

iü n c t

^ i h e d .

e r i a l s  and M ethods

A group  o f  78 s t e e r s  c o m p r is in g  27 H e r e f o r d s ,  26 Brahmans and 25 Brahman x H e re fo rd  FI w ere  

p r e - d e t e r m i n e d  l i v e w e i g h t s  t h e n  s l a u g h t e r e d ,  d r e s s e d ,  d i v i d e d  i n t o  s i d e s  and w e ighedhot

:ib

■is

e w e ig h t ,  HSW). A f t e r  c h i l l i n g  a t  2*C f o r  24 t o  72 h o u rs  a number o f  m easurem ents  was 

b i n d i n g  s u b c u ta n e o u s  f a t  t h i c k n e s s  a t  t h e  12 th  r i b  (FT12) and  ey e  m u sc le  a r e a  a t  t h e  1 0 th
( ema

s Ue
10)• The r i g h t  s i d e  o f  each  c a r c a s e  was th e n  a n a to m i c a l l y  d i s s e c t e d  i n t o  i t s  c o n s t i t u e n t

s m
' u s c l e ,  b o n e ,  f a t  and c o n n e c t i v e  t i s s u e .

27°kg) r  tQ d i S S e C t i ° n t h e  c a r c a s e s  w ere  d i v i d e d  i n t o  l i g h t w e i g h t  ( o r  " l o c a l " )  c a r c a s e s  (u n d e r

*S i h f /  heQVyWeight ( o r  “exP ° r t ") c a r c a s e s  ( o v e r  2 7 0kg).  T h is  a r b i t r a r y  a l l o c a t i o n  o f  c a r c a s e s

W  Uenced by a  c o n s i d e r a t i o n  o f  A u s t r a l i a ' s  p r i n c i p a l  m a rk e ts  w hich  have c u t - o f f  p o i n t s  a t  
2?0kg.
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In  t h i s  s tu d y  t h e  c o n t r i b u t i o n  o f  eye  m usc le  a r e a  t o  t h e  p r e d i c t i o n  o f  carca£i Ta 

m u sc le  was exam ined  i n  l i g h t w e i g h t  and  h ea v y w e ig h t  c a r c a s e s .  D e t a i l s  o f  t h e  c a r c a s e s  a r e  sh° (%==

ai>£

i n  T a b le  1 .

R e s u l t s  and  D i s c u s s i o n

T a b le  2 shows t h e  r e s u l t s  o f  a s im p le  c o r r e l a t i o n  a n a l y s i s  be tw een  c a r c a s e  m easurem ents 

c a r c a s e  m u s c le .

T a b le  1. D e t a i l s  o f  c a r c a s e s  u sed  t o  s tu d y  t h e  c o n t r i b u t i o n  o f  ey e  m u sc le  a r e a  t o  musCij| '
predictioi^_(mean_and_ran222_==^===_ ============_ ==========^===—_=^^======^ = = = =

sd {

M easurem ent L ig h tw e ig h t  c a r c a s e s  
( n=44)

H eavyw eight c a r c a s e s  
( n=34)

Hot c a r c a s e  w e ig h t 183 .5 329.7
(kg) ( 9 7 .0 - 2 6 8 .8 ) (2 7 6 .6 -4 0 2 .0 )

1 2 th  r i b  f a t  t h i c k n e s s 2 .8 10 .2
(mm) (0 -1 0 ) (4 -3 1 )

Eye m u sc le  a r e a  1 0 th  r i b 5 5 .6 76 .4
(cm*) (3 2 -8 2 ) (5 6 -9 3 )

M uscle 109.2 183.9
(kg ) ( 5 5 .5 - 1 5 6 .2 ) (1 4 4 .4 - 2 1 7 .7 )

M usc le 65 .14 60 .70
(%) (6 0 .5 0 - 7 0 .0 1 ) (5 3 .7 2 -6 5 .1 8 )

I

S im p le  c o r r e l a t i o n  a n a l y s i s  showed t h a t  HSW and EMAln were s t r o n g l y  c o r r e l a t e d  w i th » ^ ® C

w e ig h t  i n  b o t h  l i g h t w e i g h t  and  h e a v y w e ig h t  c a r c a s e s .  T w e lf th  r i b  f a t  t h i c k n e s s  was hi9'

c o r r e l a t e d  w i t h  b o th  w e ig h t  and p e r c e n t a g e  o f  m u sc le  i n  t h e  l i g h t w e i g h t  c a r c a s e s  b u t  was

m o d e r a t e ly  c o r r e l a t e d  w i t h  p e r c e n t a g e  m u sc le  i n  t h e  h eav y w eig h t  c a r c a s e s .  T h is  s u g g e s t s  t h a t

i s  a  l e s s  u s e f u l  i n d i c a t o r  o f  p e r c e n t a g e  c a r c a s e  m u sc le  a s  c a r c a s e s  f a t t e n .  The w e ig h t  o f  ^

d i d  n o t  a p p e a r  t o  b e  a u s e f u l  i n d i c a t o r  o f  p e r c e n t a g e  m usc le  i n  l i g h t w e i g h t  o r  heavy^' 

c a r c a s e s .

D e t a i l s  o f  s im p le  and m u l t i p l e  r e g r e s s i o n  a n a l y s e s ,  u s in g  t h e  t h r e e  c a r c a s e  measureme 

p r e d i c t  t h e  w e ig h t  and  p e r c e n t a g e  o f  c a r c a s e  m u s c le ,  a r e  shown i n  T a b le  3.

T a b le  2 .  C o r r e l a t i o n  a n a l y s i s  be tw een  c a r c a s e  m easu rem en ts  and c a r c a s e  m u sc le

nts

M easurem ent L i a h t w e ia h t  

M uscle  (kg)

c a r c a s e s  

M uscle (%)
H eavyw eigh t qqzs&s s 5-

l % )M uscle  (kg )  M u s c l e j j ^ y

Hot s i d e  w e ig h t 0 .9 9 * * -0 .3 1 * 0 .90** - 0. 28nS
(kg)

12 th  r i b  f a t  t h i c k n e s s 0 .59** -0 .5 3 * * 0 . 20ns -0 .44**
(mm)

Eye m u s c le  a r e a  1 0 th  r i b 0 .79** 0 . 07ms 0 .68** 0 .3 3 NS
(cm2)

M uscle - 0 . 16ns o . i ?ns

(kg)

* p < 0 .0 5  ** p < 0 .01 1,4 Not s i g n i f i c a n t

t0c
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Tabl
6 3 ’ c a r c a s e M u s c l e t l P l e  r e g r e s s i o n  a n a l Ys e s u sed  t o  p r e d i c t  t h e  w e ig h t  and p e r c e n t a g e  o f

d {
?

1 . 49^ns
4 5 . 8 6 2 **

0 . 098 «
-1 .0 4 7 ns
' 2 . 097 «

3.504«
'3 .1 9 8 *

0 .626**
0 .524**

9.950«  
“’ • 6 1 2 ** 
^6. 597* 

6.824« 
'3 .9 4 6 «  
^ 2.046«  
'4 -1 3 5 «

0 .575**  
H eavyw eight c a r c a s e s  (kçM 

0 .497**

1.930**
-0 .5 0 4 * *

0 .451**
0 .414**

0 .4 2 5 «

-0 .4 0 1 *

K8 ' 127**
526**

g7 •277**
«5.92!**
63 - 213**

0.454**  

L ig h tw e ig h t  c a r c a s e s  (%) 
-0 .0 3 3 *

0 .4 3 3 «
- 0 .2 6 5 «

-0 .5 0 5 * *

0 .0 0 8 «
' 4 . 6 3 , . ,

4
•725*4

-0 .086**
-0 .0 4 4 «

-0 .5 5 5 * *
-0 .6 0 3 * *

-0 .417*

2 .3 9 0.97 * *
11 .19 0 .35 ★  *

0 .981** 8 .5 1 0 .63 **
2 .0 7 0 .98 ★  *

0 .155** 2 .1 1 0 .98 * *
0.824** 7 .1 9 0 .74 **
0.116** 1 .92 0 .98 **

4 .5 9 0 .80 ★  *
10 .10 0 .04 NS

0.855** 7 .5 8 0 .46 **
4 .2 8 0 .83 *★

0 .362** 3 .89 0.86 * *
0.857** 7 .3 8 0 .50 ★  ★
0 .313** 3 .77 0 .87 * *

2 .3 6 0 .10 ★

0 .0 1 5 «
2 .1 0 0 .28 **
2 .4 7 0 .05 NS
2 .1 2 0 .28 **

0.064* 2 .0 2 0 .35 **
0.151** 2 .0 9 0 .30 ★  *
0 .119** 1.97 0 .40 **

®7-964**
63.305**
6«-837**
s ! - 214**64.499**

'a052=¿¿•956

H s a w w e ig h t  c a r c a s e s  (%,) 

- 0 . 0 4 4 «
-0 .2 5 4 * *

- 0 .0 1 9 NS 0 .1 1 6 «

-0 .0 9 8 * *
-0 .0 7 7 * *

-0 .2 2 5 *
-0 .2 5 3 * * 0.115*

0.232**
0 .208**

2 .78
2 .61
2 .74
2 .6 3
2 .47
2 .3 0
2 .26

0 .0 8
0 .1 9
0 .1 1
0 . 2 0
0 .3 0
0 .3 9
0 .4 3

NS 
★  *
NS 
** 
★  * 
** 
★  *

p < 0 .005 p < 0 .01 NS Not s i g n i f i c a n t

EMA10 w i th  HSW and FT12,n c a l c u l a t i n g  t h e  w e ig h t  o f  m u sc le  i n  l i g h t w e i g h t  c a r c a s e s  t h e  u s e  o f
Vitjj 1U ----- * ' 12'

HSW a l o n e ,  gav e  a  m a rg in a l  im provem ent o v e r  p r e d i c t i o n  u s in g  HSW and FT,,. The r e s i d u a l  

e v i a t i o n  (RSD), u s in g  a l l  t h r e e  v a r i a b l e s  im proved t o  1 .9 2 k g  from 2 .0 7 k g  f o r  HSW and

to
>9eth

For *. v
e p r e d i c t i o n  o f  m u sc le  w e ig h t  i n  h e a v y w e ig h t  c a r c a s e s  t h e  u se  o f  HSW, FT12 and EMA.

■ 10

V ia b i
wa s  s u p e r i o r  (RSD = 3 .7 7 k g )  t o  HSW and FT12 (RSD = 4 .2 8 k g ) .  However, t h e  u se  o f  t h e  t h r e e

es
was o n l y  m a r g i n a l l y  b e t t e r  t h a n  u s i n g  HSW and EMA10 (RSD = 3 .8 9 k g ) .  T w e lf th  r i b  f a t

^cknegs w
a s  i m p o r t a n t  t o  t h e  p r e c i s i o n  o f  m u sc le  w e ig h t  p r e d i c t i o n  i n  l i g h t w e i g h t  c a r c a s e s  b u t  

r e l a t i v e l y  l e s s  i m p o r t a n t  r o l e  i n  h ea v y w e ig h t  c a r c a s e s .  The u se  o f  EMA10 im proved o n ly
* * *  a 

lt9 i t a l l y  , ,  , t nu ---------------**
' e P r e d i c t i o n  o f  m u sc le  w e ig h t  i n  l i g h t w e i g h t  c a r c a s e s  b u t  i t  was n e c e s s a r y  in  

^Weight r,,,
c a r c a s e s  t o  g i v e  an a c c u r a t e  p r e d i c t i o n .

Fo -̂ th e
e P r e d i c t i o n  o f  p e r c e n t a g e  m u sc le  i n  l i g h t w e i g h t  c a r c a s e s  FT12 p l a y e d  an im p o r t a n t  r o l e .ai0He i +•

P r e d i c t e d  w i t h  an RSD o f  2.10% and  t h e  a d d i t i o n  o f  HSW gav e  no f u r t h e r  im provem ent.
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When EMA,0 was added t o  FT12 t h e r e  was a s l i g h t  im provem ent i n  p r e d i c t i o n  (RSD = 2 .02% ). With a l l  

t h r e e  in d e p e n d e n t  v a r i a b l e s ,  FT1Z, HSW and EMA10 u sed  t o g e t h e r  t h e r e  was o n ly  a m a rg in a l  improvement 

i n  c a r c a s e  m u sc le  p r e d i c t i o n  (RSD = 1.97% ). When t h e  t h r e e  v a r i a b l e s  w ere  u s e d  t o  p re d ic t  

p e r c e n t a g e  m u sc le  i n  t h e  h e a v y w e ig h t  c a r c a s e s ,  EMA^ was n e c e s s a r y  t o  o b t a i n  t h e  b e s t  p r e d ic t io n -  

FT12 a lo n e  (RSD = 2.61%) was n o t  im proved  by t h e  a d d i t i o n  o f  HSW, b u t  when EMA^ was added  t o  H 

o r  t o  HSW and FT12 t h e  RSD's w ere  r e d u c e d  t o  2.30% and 2.26% r e s p e c t i v e l y .

The c o n t r i b u t i o n  o f  EMA10 t o  t h e  p r e d i c t i o n  o f  w e ig h t  o r  p e r c e n ta g e  c a r c a s e  m u sc le  seemed to 

d ep e n d  on t h e  w e ig h t  o r  f a t n e s s  o f  t h e  c a r c a s e s  i n v o lv e d .  In  l i g h t w e i g h t  c a r c a s e s  ( t o  270kg) tb 

u s e  o f  EMA10 o n ly  v e r y  s l i g h t l y  im proved  t h e  p r e d i c t i o n s .  However, i n  h eav y w eig h t  c a r c a s e s  ^  

was n e c e s s a r y  t o  o b t a i n  im proved  p r e d i c t i o n s  o f  b o th  w e ig h t  and p e r c e n ta g e  o f  c a r c a s e  m uscle-

C o n c lu s io n
In  c o m e r c i a l  p r a c t i c e  t h e  u se  o f  EMA10 t o  im prove  t h e  p r e d i c t i o n  o f  c a r c a s e  m uscle  lb 

l i g h t w e i g h t  c a r c a s e s  seems h a r d l y  w a r r a n t e d .  In  h eav y w eig h t  c a r c a s e s  i t s  u se  i s  n e c e s s a ry  1 

o r d e r  t o  o b t a i n  a r e a s o n a b l y  a c c u r a t e  p r e d i c t i o n  o f  e i t h e r  w e ig h t  o r  p e r c e n ta g e  o f  c a r c a s e  muscle'
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