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Introduction

S ix te e n  ex p e rim en ts  on th e  v i s u a l  a s se ssm e n t o f  b e e f  c a rc a s s  c o m p o sitio n  h ave  
Been co n d u c ted , each  ex p e rim e n t c o n s i s t i n g  o f  a  ju d g in g  s e s s io n  where 10 c a rc a s s e s  
\20 s id e s )  w ere a s s e s s e d .  B efo re  each  s e s s io n  th e  s id e s  were pho to g rap h ed  and 
M easured and a f t e r  each  s e s s io n  one s id e  was q u a r te r e d  betw een th e  l O t h / l l t h  r i b s ,  
in e  exposed c u t  s u r f a c e  was p h o to g rap h e d  and m easured . T h e r e a f te r ,  th e  Q u a r te rs  
Were j o i n te d  and  th e  j o i n t s  s e p a ra te d  in to  t h e i r  m ain com ponent t i s s u e s .

S ix  P a ts to o k  O f f ic e r s  o f  th e  M eat and L iv e s to c k  Commission and  a  p a n e l o f  
u n tr a in e d  ju d g e s  took  p a r t  i n  th e  s e s s io n s .  However, a l l  ju d g e s  were n o t  f r e e  to  
a t te n d  on e v e ry  o c c a s io n .

Information on the consistency and discrimination of assessments by judges and 
°n the relationship between these assessments and objective data was obtained from 
®nch session. I t  was not possible to dissect one side of every carcass so that the 
"total for which both assessment and carcass data were available was reduced to 103 
carcasses.

Ih e  e a r l y  s e s s io n s  w ere e x p lo ra to ry  and i t  was from th e se  t h a t  p h o to g ra p h ic  
s ta n d a rd s  f o r  e x te r n a l  (su b c u ta n e o u s)  f a t  on a  7 - p o in t  s c a le  w ere p re p a re d . Seven 
P ho tog raphs d e p ic t in g  c a r c a s s e s  h av in g  from  3 .5  to  1 5 .Of? o f  th e  w e ig h t o f  th e  s id e  

k id n e y  knob and ch a n n e l f a t )
8tanda

e x te r n a l  f a t  com prised  th e  s c a le .  These
rd s  w ere u sed  in  th e  a s se s sm e n t o f  c a rc a s s  f a t  f o r  73 o f  th e  c a r c a s s e s .

P lr '-U o f  E xperim en ts

^ each o f  th e  ju d g in g  s e s s io n s  th e  fo l lo w in g  la y o u t was a d o p te d . Twenty s id e s ,  
? r iv e d  10 c a r c a s s e s  w ere a r ra n g e d  in  two groups (a and B, e t c . )  o f  10 i n t a c t

" td e s , a s  in d i c a te d  in  T ab le  I .

T ab le  I

B eef Ju d g in g  S e s s io n s

C arca ss
Humber

A l lo c a t io n o f  s id e s  to  g roups

L e f t  S id e R ig h t S id e

1 A3 B5
2 B1 B3
5 A7 A2
4 B9 A10
5 A6 B2
6 34 A1
7 A9 B7
8 B10 B3
9 A4 A8

10
_ _________ j

B 6
j

A5
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change?d in  s u c c e s s iv e  s e s s io n s ,  w ith  th e  r e s t r a in
‘plv to nr>e row 15. The

Code l e t t e r s  and num bers v e r t
t h a t  n o t Here th a n  two c a r c a s s e s  us r e  e v e r  a l lo c a t e d  e n t i r e l y  to  one g ro u p , xi 
s id e s  which co m p rised  group  A w ere on v iew  in  one room end th o s e  c o m p ris in g  
B in  a n o th e r  room. Ju d g es  a s s e s s e d  and s c o re d  each  
a s s e s sm e n ts ,  by any  one ju d g e , were com pleted  on one group  and 
c o l l e c t e d ,  b e fo re  he s t a r t e d  h i s  a s se s sm e n ts  on th e  seco n d  group .

¿rone in d e p en d en t!; 
* thth e  s c o re  s

Ail ol 
h e e ts

• 4- p
A ssessm en ts  w ere made on a 7 p o in t  s c o r in g  sy stem  w hich c a l l e d  f o r  mi e s tiv a - '

c h a r a c t e r i s t i c .  T h is  i s  illustratedo f  th e  deg ree  02 
T ab le  I I .

developm ent o f  th e  c a rc a s s  

T ab le  I I  - la to d  Lean/Boiie R a t io .

•
C arca:js Humber

_ J

, 2 9 10

E x trem ely  low 1

1
1

V ery low 2 2

Low 3 3

M oderate 4 4

H igh 5 5
I

V ery h ig h 6 6

E x trem ely  h ig h 7 i

_ J ________
7

A sev en  p o in t  system  was chosen  b ecause  t h i s  was c o n s id e re d  to  p ro v id e  
o f  a  p s y c h o lo g ic a l ly  o p tim a l s c o r in g  sy stem  ( M i l l a r ,  19 5 6 ). The p ap e r 
"The m a g ica l num ber se v e n , p lu s  o r  minus tw o: Some l i m i t s  on o u r  c a p a c i ty  *

he h3 
11 
for

by I I iH ”r

p ro c e s s in g  in fo rm a tio n " ,  i s  p a r t i c u l a r l y  i n t e r e s t i n g  in c o n te x

In  some o r  a l l  o f  th e  s e s s io n s ,  th e  ju d g e s  w ere ask ed  
co n ce rn ed  w ith  th e  fo l lo w in g  c a rc a s s  c h a r a c t e r i s t i c s .

to com plete  s c o re 5 l i e s i $

A. F a tn e s s

(1 ) K idney  knob and channel- f a t

( 2 )  .S u bcu taneous f a t  c o v e r in g

These w ere a s s e s s e d  in  two w ays:

(a )  W ith o u t any  s ta n d a rd  (u n a id e d ) on a  7 p o in t  s c a le
(b ) W ith p h o to g ra p h ic  s ta n d a rd s  a s  a  g u id e  on a  7 p o in t  s c a le

( 3) ‘F e a th e r in g *  -  i . e .  f a t  in te rm in g le d  w ith  le a n  betw een  th e  r i b s
a s se s sm e n t o f  i n t e r  (o r )  i n t r a  m u scu la r  f a t )

4 0 2
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Lean and Bone C o n ten t

(1) Lean f i

( 2 ) Lean/Bone r a t i o

( 0 ) ’E ye ' n u s c le  a r e a  i n  r e l a t i o n  to  s id e  w e ig h t -  w ith o u t q u a r te r in g .  

C« C on f o m o t io n

(1 ) B u tto ck

(2) Pomp

(3) L o in

(4) F o re r ib

(5) O v e ra ll

D. P ro p o r t io n  o f  High P riced /L o w  P r ic e d  P a r ts  

A f te r  each  s e s s io n ,  th e  k id n e y  knob and ch an n e l f a t  was removed from  b o th  l e r
and r i g h t  s i d e s .  One s id e  was 
QUscle and f a t  d e p th  meaaurer: 
P h o to g rap h ed . Cod o r  u d d e r  f

th e n  q u a r te r e d  betw een th e  l O t h / l l t h  r i b s ,  «eye* 
n t s  w ere ta k e n  and th e  exposed  c u t  s u r fa c e  was 

. c , ;  and th o r a c ic  f a t  lo o s e ly  a d h e r in g  to  th e  in n e r  fa c e
^  r 4b cag e , was th e n  rem oved. (T h e re a f te r , th e  q u a r te r s  were c u t  in t o  w ho le- 

j o i n t s  a c c o rd in g  to  th e  s ta n d a rd is e d  method d ev eloped  by Pomeroy ( i 9 6 0 ) ,  
n re e ^ o f  th e  j o i n t s  w ere f u r t h e r  s u b -d iv id e d ,  -  th e  ‘Round* in to  a  'Rump^ and ‘Round* 

^ le ^ S i r lo in  in t o  a  L oin  and  F o re lo in  (w ing end) and th e  ’C rop ’ in to  a  F o r e r ib ,  
w ia d le r ib  and  S te a k  P ie c e .  The m ethod o f  j o i n t i n g  i s  i l l u s t r a t e d  i n  F ig u re  1. 
dch j o i n t  was th e n  s e p a r a te d  in t o  i t s  m ain t i s s u e  com ponents.

<’)n th e  a ssu m p tio n  t h a t ,  f o r  m ost c h a r a c t e r i s t i c s  th e  l e f t  and r i g h t  s id e s  o f  
c a rc a s s e s  a r e  th e  sam e; th e  s c o re  s h e e ts  com pleted  d u r in g  each  s e s s io n  wave 

as  b a s ic  d a ta  n e c e s s a ry  f o r  an  a s se s sm e n t o f  each  ju d g e s ’ d is c r im in a t io n  and  
o n s is te n c v .

Cava
Seas

The j o i n t i n g  and d i s s e c t io n  p ro c e d u re  w hich folio-w ed each  s e s s io n
on ./.ion v n ic h  to  r e l a t e  tn e  v i s u a l  a s se s sm e n ts  and o b je c t iv ei>nc o a s ic  m : o m  

Virements to  c a rc a s s  c o m p o s itio n .

f  i5le ex p e rim en ts  w ere co n d u c ted  i n  two s e r i e s .  I n  th e  f i r s t  s e r i e s  th e  r e s u l t s  
ori one s e s s io n  w ere a n a ly se d  b e fo re  th e  n e x t to o k  p la c e ,  and th e  s c o r in g  system

’Then i t  was th o u g h t t h a t  no 
o f  n in e  ju d g in g  s e s s io n s  was

, ---SCSJ
up-c 3 i f i ed a s  th e  s e s s io n s  su cceed ed  one a n o th e r .

1 »-her im provem ents c o u ld  be made a  second  s e r i e s  ____  t______ ______
Colir o?d ^OUt. ’r i t h  th e  saEe 7 P °i n t  s c a l e  u sed  th ro u g h o u t. Some"'of " th e  e s t im a te s  

i o r  i n  th e  f i r s t  s e r i e s ,  -  f o r  exam ple, bone /i ,  *
s “ o f h ig h  p ro c e d /lo w  p r ic e d  p a r t s  w ere o m itte d . T h is  second s e r i e s  y ie ld cc
v;}-, • °gw‘l e t e  s e t  o f  a s s e s sm e n ts ,  r e p l i c a t e d  in  s u c c e s s iv e  w eeks, on 40 c a rc a " '3®' * 

i c -a Vie have

'e;/©* n u s c le  a r e a  and

o f  a s s e s s m e n ts ,  r e p l i c a t e d  in  s u c c e s s iv e  w eeks, 
u p p o r t in g  c o m p o s itio n a l d a ta .  T h is  la y o u t  o f  t h i s  s e r i e s

■or
A llii-j. , - - ...----

- - ' r a t e d  and  d e s c r ib e d  by W illiam s and Pomeroy ( l9 7 0 ) .

f a u l t s

3 4* ̂  4. •

h e a i n f 1 S t ic a l  a n a ly s i s  o f  th e  r e s u l t s  i s  n o t  y e t  co m p le ted , b u t  some p re l im in a ry  
J*oS can be g iven ,,

Ap
y s i s  of* Ju d g in g  S e s s io n s  111

111 i l l u s t r a t e s  th e  m ethods o f  a n a ly s i s  and th e  k in d  o f  r e s u l t s  w hich 
a t  th e  end o f  each  s e s s io n  o f  th e  f i r s t  s e r i e s .

40 3
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TABLE I I I HI
SAHPLERESU ■ R T ^ T - 'P  T T T T  r * T v r / ~ i  r r v n T  •* T

(A) .V arian ce  r a t^-Cil, a§_-r n i n d i c a t i o n  s i  ju d g in g  A g i l i ty  in  to rn s , 

o f cons i s  tone v and d is c  r i n i n a t i  on

k id n e y  knob 
and

c h a n n e l f a t

'F e a th e r in g 1 
on r i b  cage

M uscle
/b o n e
r a t i o

Eye M uscle 
a re a /w e ig h t

H ig h / lev; 
p r ic e d  
p a r t s

1 8 .7 3 2 .2 2 19 .78 41 .00 25 .00
14.41 12.44 4 .0 4 14.41 7 .8 9

9 .6 7 18.56 5 .5 5 3 .7 6 8.11
10.44 4 .6 6 21.52 1 6 .2 0 7 .6 7

9 .0 0 5 .78 10.56 12 .67 15.78

Sube u tan eo u s 
f a t  co v er

29 .22  
23 .19  
35 .59  
36.11 
25 .96

(B) C o r r e la t io n  c o e f f i c i e n t  betw een s c o re s  and d i s s e c t io n  d a ta .
—

S u b c u t . f a t  
and %  o f  

s u b c u t . f a t

"
Ilf and Ch f a t  

and JS o f XX 
and Ch f a t

'F e a th e r in g *
& ° j o  ch o c , f a t  
i n  L. d o r s i

m uscle
/h o n e
r a t i o

----------- --

Eye m uscle 
Score & AxB 

W

H igh/low  
p r ic e d  
p a r t s

26
2? 0 .8 8 0 .3 5 0 .4 2 0 .6 3 0 .2 2 -0 .31
28 0 .9 5 0 .8 9 0 .9 2 0 .8 0 0 .0 7 -0 .0 7
29 0 .9 4 0 .7 7  ' 0 .9 3 0 .6 5 0 .3 0 -0 .0 4
3o 0 .9 3 0 .9 2 0 .8 7 0.61 0 .1 7 -0 .0 6

0 .9 7 0.91 0 .6 8 0 .59
. .

0 .1S -0 .1 0

ls  de

P a r t  (a ) o f t h i s  t a b l e ,  w hich  i s  b a sed  on d a ta  f ro n  one s e s s io n  o n ly , 

- r iv e d  f ro n  an a n a ly s i s  o f  th e  s c o re s  a lo n e .  This f i r s t  n e th o d  o f

^ y s i s  m easures th e  e x t e n t  to  w hich each  judge co u ld  re p ro d u c e  h is  s c o re s  

ton + / \C1“° 1 assum ed i d e n t i c a l )  s id e s  o f  th e  san e  c a rc a s s  w ith o u t know ing t h e i r
J-dor-f-.

“^ ty ,  w h i l s t  s t i l l  b e in g  a b le  to  a l l o t  d i f f e r e n t  s c o re s  to  d i f f e r e n t
Ojv

rc & 8sas. The r e s u l t s  a r e  e x p re s se d  in  t e r n s  o f  a  v a r ia n c e  r a t i o ,  -  th e

' M qbee betw een  p a i r s  o f s id e s  d iv id e d  by th e  v a r ia n c e  w i th in  p a i r s .  T h is
s t

t i s t i c  i s  w id e ly  used  as a  t e s t  o f  s ig n i f i c a n c e  i n  th e  a n a ly s i s  o f

^ i l c c n t a l  r e s u l t s ,  b u t i n  t h i s  c o n te x t  i t  i s  used s im p ly  as  a n casu re  

°f oo-^ •^ l a t e n c y  and d i s c r im in a t io n .  The n e th o d  was d e s c r ib e d  by h a r r i e s  

(l96°) i n
vi th

It,

V

c o n n e c tio n  w ith  th e  q u a l i t y  c o n t r o l  o f  food , and i n  c o n n e c tio n  

R '-roaas ju d g in g  " o j  G-.-fchcx-uo., H r.rringbon  ctnd Poneroy (1959 , 60, 61 ) . 

tloG and u s e fu ln e s s  was f u r t h e r  i l l u s t r a t e d  i n  ju d g in g  lamu on.Tcc.ssos

Lilians., ( 1 9 6 9 ). 4 0 5



Tho num erator r e f l e c t s  th e  c a p a c ity  o f  a judge to  d is c r im in a te  between d iffer« : 
c a r c a s s e s ; the  denom inator i s  in c re a se d  i f  he i s  in a c c u ra te  in  h is  m atching 
two s id e s  o f th e  same c a rc a s s .  A judge w ith  h ig h  d is c r im in a tio n  and good c o n s is t  
m il l  th e re fo re  have a h igh  v a ria n c e  r a t i o .  R a tio s  o f  i n f i n i t y  a re  p o s s ib le  i f  tbs 
m atching  i s  p e r f e c t ,  bu t a judge mho ach iev es  t h i s  by sim ply g iv in g  the same sco. 
to  e v e ry th in g  r i l l  a ls o  have a  num erator o f  z e ro . Genuine r a t i o s  o f  i n f i n i t y  ^er3 
ach iev ed , v e ry  o c c a s io n a lly , in  t h i s  s e r i e s  o f t r i a l s .

a t

0 f

7*0̂

R atio s b e lo r 2 .0  a re  v a ry  poor. R a tio s  o f 3 .0  and upwards in d ic a te  a good 
perform ance and r a t i o s  above 20 .0  can be co n sid ered  e x c e l le n t .

I n  fa b le  I I I ,  judge number 26, f o r  example, has g iven  a  v e ry  good performance 
ev ery  a ssessm en t, excep t t h a t  o f  ' f e a th e r in g 1. T h is r a th e r  u n u su a l t e r n  has been

foi

used  to  d e sc r ib e  th e  in te rm in g lin g  oí 
from the in s id e  o f th e  c a rc a s s .

f a t  w ith  le a n  in  th e  i n t e r c o s t a l  m uscles 3ss*1

In  P a r t  (b) o f Table I I I ,  some r e s u l t s  from th e  second method o f a n a ly s is  a r e .„v s 
p re se n te d . H ere, th e  s c o re s  a re  compared w ith  th e  p h y s ic a l com position  of the 
determ ined  by d is s e c t io n .  In  t h i s  pap er, such r e s u l t s  a r e  re p o r te d  and discuss® 11 
i n  term s o f  c o r r e la t io n  c o e f f i c i e n t s ,  though, in  f a c t ,  c a re  has been e x e rc ised  to 
en su re  t h a t  c lo se  r e la t io n s h ip s  have n o t been m issed  because th e y  a re  n o n - I in e a - 'y  
In  a l l  work concerned with, sen so ry  assessm en ts , lo g a r ith m ic  r e la t io n s h ip s  occur 
f r e q u e n t ly .  However, a t  l e a s t  a s  reg a rd s  th e  assessm en t o f  subcutaneous f a t  oo^e"t 
l i n e a r  c o r r e la t io n  c o e f f ic ie n ts  were adequate  as  a com parative m easure of a ¿uafjh 
perform ance in  r e f l e c t in g ,  in  t h e i r  s c o re s , th e  t r u e  q u a n t i ty  o r  p ro p o r tio n  o f ^  
t i s s u e s .  This can  be seen  from F i g .2. lie a p p re c ia te ,  however, t h a t  sim ple 
c o r r e la t io n  c o e f f ic ie n ts  a re  no t - e n t i r e ly  s u i ta b le  to  in v e s t ig a te  the  r.iu lti-vsi'’3-1 
r e la t io n s h ip s  in h e re n t  in  th i s  s i t u a t i o n .

From p a r t  (b ) o f  Table I I I ,  i t  i s  seen th a t  th e  most m eaningful assessm ents 
to  th e  subcu taneous f a t  co v erin g . Those f o r  eye m uscle a re a  and th e  p ro p o rtio n  
h ig h  p r ic e d /lo w  p r ic e d  p a r ts  a re  o f  no p r a c t i c a l  v a lu e . I t  i s  in s t r u c t iv e  thni 
a lth o u g h  judge number 26 ach ieved  th e  h ig h e s t  v a r ia n c e  r a t i o  in  th e  ta b le  i .e *  jr en/ 
f o r  eye m uscle a re a  and a  very  h ig h  r a t i o  o f 25«0 f o r  the  p ro p o r tio n  o f h ig h  -f'jp 
low p r ic e d  p a r t s ,  th e se  perform ances were n o t r e f le c te d  in  the  t r u e  v a lu e s . 
c l e a r  t h a t ,  w hatever c h a r a c t e r i s t i c s  o f  th e  c a rc a s se s  t h i s  judge was a sse ss in g  j ^  
w e ll ,  th ey  were n o t ,  in  f a c t ,  e i t h e r  the  eye m uscle a re a  o r  th e  p ro p o r tio n  of 
low p r ic e d  p a r t s .

The exam ination  o f  r e s u l t s  such  as  th e se  p re se n te d  in  Table I I I ,  allow ed 
e n te r  in to  f r u i t f u l  d is c u s s io n s  w ith  the  judges a f t e r  each s e s s io n  and to  ask® 
improvements to  th e  assessm en t scheme as th e  s e r i e s  co n tin u ed .

Of the  c h a r a c t e r i s t i c s  a s se sse d  and l a t e r  checked by t i s s u e  s e p a ra t io n , tr '0’̂ !;a & 
r e l a t e d  to  th e  f a tn e s s  o f c a rc a s se s  proved to  be o f  most v a lue  f o r  th e  predi® 1"' 
c a rc a ss  c o n o o s it io n .

A ssessm ent o f  E x te rn a l F a t
. *] cj |

Table 17 shows how 43 o f th e  c a rc a s se s  in  th e  f i r s t  s e r i e s  o f ju d g in g  traf--^ $6 
v a r ie d  in  t h e i r  c o n te n t o f  subcutaneous f a t .  They ranged from 2.6;6 to  22. 3d °j' $ 
s id e  w eight (e x c lu d in g  k idney  knob and channel f a t ) .  There were o n ly  3 cdX g&~" 
o f le s s  th a n  4d and on ly  4 w ith  more than  12k. For com parative p u rp o ses, ^  £<$ 
freq u en cy  o f th e  u se  o f th e  7 s c o re s  a v a i la b le  i s  a ls o  shown in  th e  same to®1 
e ig h t  o f  th e  judges who sco red  a l l  43 o f th e  c a rc a s s e s .

^ 1°' i|
I t  w i l l  be seen  th a t  th e  sco res  tend  to  c lu s te r ,  around th e  m id -p o in t o f 0 >i j 

where th e  most d i f f i c u l t y  was experienced  in  d is c r im in a tin g  between c a r c a s s e ^ '^ j 0 
sc o re s  o f  1 and 7 were u sed , th ey  were b e t t e r  r e f l e c t i o n s  o f  th e  c a rc a ss  co;
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The 43 cn.rce.soes were assessed, b o th  w ith  and w ith o u t the  a id  of nho tog rcub ic  
gu ides which had been developed from e a r l i e r  s e s s io n s .  Table V shows th e  rerfen® ' 
ance o f  12 u n tra in e d  and 8 ex p erien ced  ju d g es, each o f when judged a t  l e a s t  30 ol 
th e  43 c a rc a s s e s .

E ig h t o f th e  12 u n tra in e d  judges and s ix  of the  8 ex p erien ced  judges i n n r o v e d  ° '  

m ain ta in ed  t h e i r  p r e d ic t in g  a b i l i t y  f o r  the  p e rcen tag e  oh subcu taneous f a t  vdien 
p h o tog raph ic  gu ides were u sed . As would be expected  th e  c o r r e la t io n s  w ith  ¿Total, 
a re  in  g e n e ra l low er th an  w ith  subcu taneous f a t .

I t  i s  concluded t h a t ,  w ith  th e  a id  o f  p h o to g rap h ic  s ta n d a rd s , v is u a l  a s s e s s e d  
o f  e x te rn a l  f a t  co v e rin g  s u f f i c i e n t l y  a c c u ra te  f o r  m ost purposes r e l a t i n g  to  c s fcS 
c l a s s i f i c a t i o n  can be made. S im ila r  s tan d a rd s  f o r  k id n ey  knob and channel f a t  
developm ent have a ls o  been p re p a red .

However, ex p erien ce  has shown th a t  the  e x te rn a l  f a t  s c a le  needs to  be extended 
in  bo th  d i r e c t io n s .  An a d d i t io n a l  photograph o f  a  c a rc a s s  hav in g  ab o u t 20/'o 
e x te r n a l  f a t  would g iv e  b e t t e r  coverage o f th e  range o f  f a tn e s s  found in  the 
B r i t i s h  m arket. European c o lle ag u e s  have in d ic a te d  th a t  an a d d i t io n a l  p l io to g ra P ^  
d e p ic t in g  a  c a rc a ss  h av in g  abou t 2)3 e x te rn a l  f a t  would a ls o  be needed to  ac-com®-0^  
th e  lo a n e r  c o n t in e n ta l  c a rc a sse s  w ith in  the  s c a le .  A 9 -p o in t p h o to g rap h ic  stands- 
w ith  th e se  p o in ts  in  mind, i s  in  p re p a ra t io n .
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