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Methods and equipment 
for estimating 

carcass lean content  in 
European countries 

Peter 

Institute for Animal  Breeding 
Universität Göttingen - German  Federal  Republic 

The estimation of carcass composition  can be done 
with  very  different  degrees of sophistication 
according  to the technical and  labour  investment 
made.  The oldest  and  still  most  accurate  method  is 
complete  physical  dissection of a  carcass  side  into 
muscle,  fat, bones and  the  rest. This  is so labour 
intensive,  however,  that  it  can  only be used  for 
control  samples of very limited  size. The most 
sophisticated  method,  which  can  even be used  for 
measuring  live  pigs,  is  computer  tomography.  This 
was  originally  done  with  X-rays  but  now  uses 
nuclear  magnetic resonance techniques. 

These  methods  have  not  yet  been  completely 
investigated  for  all of their  practical  applications 
for  animal  breeding,  which by far exceed the  pure 
estimation  of carcass  or  live  body  composition. 
this  paper, we will not deal with  these  methods, 
because  for  the  near  future  they  will not be used on 
slaughter  lines or in  many research  institudes or 
testing  stations,  as  the  investment  costs  are  still 
very  high. 

We  will  deal  here  with  carcass  composition 
estimates  in  research  projects  and  in  slaughter 
houses  for  carcass  classification.  We  will  deal 
briefly  with  estimate  procedures  in  research 
experiments,  where  carcass  measurements or 
partial  dissection  results are  utilized in  prediction 
equations.  Our  main  interest,  however,  will be 
directed  towards carcass evaluation  methods on 
the   s laughter   l ine:   under   h ighly   var iable  
conditions, reliable results must be made  quickly 

available given  the  major  financial  consequences 
for both market  partners. 

Estimation of carcass composition 
in scientific experiments 

and testing stations 

(1933) and (1941) 
the  use of 

tissue  composition of 

Commission 
have  done 

composition of sib 
(1979) 

(1986) 
of 1,060 

of 

with  lean  content of sample  joints,  with 
and  without 

6.5 cm of the midline at  the  last 
in 

With  all  joints,  the  inclusion of in a multiple 
the and,  out of all 

seven  joints,  the  ham,  plus P2 in  a multiple 

cost of dissection and 
a of = 0.92 and a 

CIHEAM - Options Mediterraneennes



l 172 

l 

pooled 
of 1.25%. 

useful was t he   f i nd ing   t ha t   t he   mu l t i p le  

between 

pooled 

Live  weight  coefficient 
class 

11.84 
7.73 

e t  analyzed 600 
pigs of of which 116 

completely  dissected 
to lean  content 

of the whole = 0.88) by the 
of lean  cuts  without fat,  but  the 

ham  without  fat = 0.80. 
on 

= 0.49, the  best side fat 
loin = 0.68, 

at the of = 0.77. 

600 animals only of 
cuts (without  fat 

of = 0.88 
of the of = 0.76. 

equations  to  estimate  the  lean  content of the 
whole ham  and two 

= 0.89 and a 
of = 79%. concluded that, 

least  the  ham should  be  weighed without  fat 
available, 

as 
is of lean 

study  was  the  fact  that  the whole ham weight 
(including  the  leg, as 

only  had  a of = 0.43 to the 
lean  content of of 

= O. dissection 
only  a few 

of 

as examples. A good of 
dissection methods  and  estimation  equations is 
the  EEC  study by et al. (1979). 

- Estimating carcass grade on the 
slaughter line 

2.1. on 

of 

E, and 
is on 

to subjective  judgements of 
type one  to 
classes down. Subjective  judgements of ham,  loin 

shown that  shape  and much  less 

content of 

because  the  completely  subjective  type of 
classification by 

matched  the  daily  supplies  with 
demands at  the expenses of 

of this that   a l l  
1980) by 

classes  went  up 
as much as or 

only 
could fulfil1 the 

2.2. on objective backfat  and  muscle 

1) 

The old 
and  Evans (1979), 

content 
was to 

the 

et al. (1981) 
conditions. We will not  deal  in  any  detail 
with  the  simple  optical 
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2) Automatic Fat - and 

a of 
was  mainly 

institutes. Since the by 
the of the  same company, we will not deal 

of the 
new automatic 

and its 

of these 
et  al. (1985) with  the 

by et 
al. (1983) (see 19841, 

a 
development,  the which will be  discussed in 
detail  in  the  next section.  Among 

which cannot  all be  discussed 
et al. (1984) 

(1980) et  al. (1984) i n  

Livestock  Commission has 
on 4,642 

on 5,760 
both  on 130 

the of 
lean  content  in  g/kg the two 

given in Table 1. 

conclude 
muscle 

included in  the  estimation,  the is the most 
device, but its to is not 

be indications of 
which show that has to be 

well enough  even  with so-called automatic 

two at 
in which the and  the 

new the 
of classification  on 900 pigs (of 

which 450 bones) 
* in 

on 1,555, 

in as in 

main objective, 
typical house  conditions  was  also  tested. 

equations of 
the  data of 

applied  to the  same  data.  This 
on. 

of given  in Table 2. 

of 

method 3.14-3.67%. 

as bias to the dissected lean  content 
of Table 

second of 

given in Table 4. 

well adapted  to 
the pig  sample of 
it it was at al l  a 

was  by 
the most device the wide 
of 

- the a device  which  also  included  type 
to  some  extent,  was  in no instance 

aspects  completely. 

on Lean  Content  and  Type 

19811, and  the 
is still a 

is 

who of would 
as with  the 

old of 
of 

has 
this  idea  in  the  light of 

some 
1984). 

a of 
for all species of cattle, 

sheep  and pigs. 
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developed in a 
of the 

of a 
thickness at the loin of 
ham width, the  ham  angle  and  the  smallest width 
of 

at the in  Tables 2, 3 and 4. 
is 

official machine  testing 
only a weight  on 

meantime, 
to stay  in  business. 

the is 
that  the whole system - by most  expensive 
of all - is  not at all is because all 
the do 
cause a lot of 

of a 
as 

2.4. Est imat ion l e a n   c o n t e n t  and m e a t  
qual i ty for 

of a 
type 

of classification  can be of a 
national  study by et al. (1983a)  in 
Table 5. 

meat  quality on is going to be 
only  be 

by - 
- by 

as 
(1984) some 

a 

values by Sack et al. (1984) at the 

combined  lean  content  and  meat  quality a t  
et al. 

of 

method (d- 
value),  instead of 

and  Thunel, 1983). 

as a useful tool to 

at 

houses. 

and should  be  applied at of 
who 

meat  quality  is.  This would 
who could 

in   the 

and conclusions 

payment  in 
most developed the 
income  a 
cost is deciding the of 
most 

to 
income  because  they  have no of 

costs. This is why 
on 

policy, as has  been 
shown by Schmitten 
(1980). Glodek (1985) has pointed out  that  such 

meat  quality  and  that "type" not  only 
lacked an own a 

of pigs  and 
eating  qualities of has 

of 
in a 

of 

on 
of 

(as is 
(as 

then 
they  may  have 

whole output  and  both  may 

as well as  data its 

the 

individual  independence  to  sell to 
changes.  This is 

which a 
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by 
(1984) should be 
scheme: 

pig, 

quantitative,  e.g.  lean  content,  and  quality 
aspects  and  sometimes  even  technological 

weight, length  etc.; 

- be by objective and 

.should  be  documented; 

- 
to be used, these  must 

official 
with  any  manipulation by 
impossible; 

quality the most 
semi-automatic 

and  the seem to best  fulfil these 

not too small. 

G. et al., 
Session, p.6. 

G. et al., Woche, 

and E. Olsen, cited by 

The 

B. et al., 

A. and A.J. 

EEC, Study 

Evans, and A.J. Anim. 

Glodek, Zkde. 

J., A. 

Swed. Univ. Sci. 

E. and G. 
Symp., 

A.J. and Evans, 

A.J. and Evans, Anim. 

A.J. et al., Anim. 

A.J. et al., Anim. 

Symp.,  The 

Sack, E. et al., 

J. et  al . ,  
von Schweinehälften, 

Schmitten, Schweinezucht und  -mast 

Schmitten, F., Zkde. 

und Thunel, 

et al., 

et al., a. 

Schulte, et al., Zkde. 

Schulte, et al., Zkde. 
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Table 1: error of estimating  carcass  lean  content 

r ~ ~~~~~ 

position 

last 
(3/4 

Fat  and 
muscle 

Fat thickness  thickness Fat thickness 

30.8 
30.8 

36.1 36.0 

29.1**  31.4 30.8 
28.8** 31.5 30.8 

36.8 37.1 

Fat and 
muscle 

Fat thickness thickness 

40.9 
40.6 

40.2* 

36.6 
36.3** 37.2 

39.9* 

35.9* 

a = 
b = 

Table 2: of estimating  carcass  lean 
content  in German experiment 

% 

Old 

2.43 
2.26 2.86 

2.72 2.99 
2.13 

~~~~ ~ ~ ~~ ~~~ ~ 

Table 3 Bias  and  estimation  error of and in  three  pig  types 
(Experiment 

New Old 

n f f Lean% 

2.23 -0.42 2.57 +1.42 52.1 147 
1.95  -0.36 2.26 +1.70 52.1 153 * 
2.00 +0.80 2.26 + 2.78  50.6 147 

Total 447 51.6 +1.97 2.13 0.00 2.43 

146 50.2 +1.10 

3.03 -0.37 3.35 - 0.63  52.0 
2.34 -0.28 . 2.45 +0.71 52.0 149 * 
2.58 +0.65 2.91 

Total 437 51.5 +0.44 2.99 0.00 2.70 

: : ; : 
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Table 4: of estimating  carcass  lean  content 
German experiment 

lean  content  carcass 
r n 

Old  formula New formula 

2.52  2.90 437 
2.32 2.55 759 
1.74 1.94 940 

Table 5: quality on German markets  according 
to  type  grading  classes 

Grading class < 5.8(= Average 

E 77 5.65 

17 6.17 

72 5.71 
32 6.03 

61 5.78 

B 
67 5.72 A 
31 6.02 

All  Type  A 5.72 69 
All  Type B 

17 6.17  All  Type C 
31 6.03 

5.89 48 

one hour  after slaughter 

options  méditerranéennes 
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