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Abstract

The objective of this study was to document the accuracy of the classification equipment used in the Czech Republic with
respect to error problems in lean meat percentage prediction like equipment error. For this purpose a total of 360 pigs were
measured in abattoir. From the results obtained one could say that various instruments provide identical measurement of fat
depth (r = 0.57-0.97), while for muscle depth the performance is worse (r = 0.38-0.78) which causes a fluctuation in the
prediction of lean meat percentage with differences ranging from -2.56% to +2.81%.

Introduction

Every classification equipment used for predicting lean
meat percentage at abattoirs in the EU must be approved
by Commission Decision EC No. 3127/94. In most
European countries slaughter pigs are brought to slaugh-
ter at an age of six months which means the carcass
weight in the range 75-90kg and average lean meat per-
centage 55-60%. Their classification takes place in
SEUROP system using objective measurements to esti-
mate lean proportion. Leanness is calculated by full
dissections which are very expensive and has particular
biases. To remove these distortions the EC state defini-
tion of the lean meat share on the base of the 4 main
joints dissection (EC regulation n° 3127/94; Walstra,
Merkus, 1995; Busk et al., 1999, Brendum et al., 1998;
Scholz et al., 2002, Collewet et al., 2005).

For lean meat measuring most EC countries have used
probes based on indirect measuring back fat as well as
loin eye area depth (reflectance, optical or ultrasound).
It means that these values are observed indirectly so the
predicted values deviate from the true value thanks of
various measurement techniques which are differ (Kien,
Borzuta, 2002, Pulkrabek et al., 2004, Nissen et al.,
2006).

Invasive manual equipments, penetrate the skin, are

mainly influenced by the slaughter process and operator
as well as abattoirs and countries.

Errors can also occur because of differences between
the same types of classification methods and equipment.
There are no rules for testing and calibration of the
equipments, which means that a variation between the
same types of equipment can exit and must be determi-
ned (Engel, Walstra, 1991, Daumas et al., 1998, Olsen,
2003). It concern of error of equipment resp. variation
between copies of the same equipment, or the capacity
of the instrument to measure fat depth and muscle depth
correctly.

Material and Methods

Because is expected that variation between copies of the
same type of equipment is small, but nobody knows the
size of it, the objective of this experiment was to assess
the variation between the same type of equipment.

From point of the view 360 carcasses was measured
with three different pieces of equipment of the same
type by one operator according following plan for meas-
urements with manual classification equipment.The
obtained results were evaluated by SAS® Propriety
Software Release 6.04, expressed in charts and graphs,
while differences among the individual evaluated fea-
tures were tested by single and multiple analysis of vari-
ance.

Operator

Carcass Equipment - F1 Equipment - F2 Equipment — F3 )
No. P1 P2 Pl P2 Pl P2

1-60 X X 60
61-120 X X 60
121-180 X X 60
181-240 X X 60
241-300 X X 60
301-360 X X 60

p3 360

P1 - measuring position used for classification, P2 - repeated measuring position
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Results and Discussion

The reproducibility results show table 1 and 2. Table 1
shows correlation coefficients between the determined
fat depth, muscle depth and lean meat percentage.

Table 1 shows that various instruments can measured
without greater problems identical fat depth (r = 0.57-
0.97), while lower correlation coefficients were found
for muscle depth (0.38-0.78). Following table 2 shows
average differences in the determination of fat depth,
muscle depth and lean meat percentage between the first
and the repeated measurement using various instru-

It can be seen that the lowest average differences were
found for fat depth, which corresponds with the results
of Candek-Potokar (2003). The greatest difference
found amounted to 2.25 mm and also other differences
were statistically significant. Higher differences were
found for muscle depth, namely up to 6.56 mm. These
differences in turn lead to different determinations of
lean meat percentage. Depending on the instrument
used, the differences ranged from — 2.56% to +2.81%. It
can also be seen that a significant difference was found
for instance between instruments F1 and F2, while al-
most no difference (statistically insignificant) between

ments of the same type (F1 — F2 — F3).

instruments F2 and F3. It needs to be stated that for all
instruments their function was verified by a calibration
roller before the measurement.

Table 1. Correlation coefficients with respect to equipment - sequence.

Equipment (sequence) fat muscle %meat

F1 -F2 Correlation coef. 0.97422 0.70819 0.91888
Prob 0.0001 0.0001 0.0001

F1 -F3 Correlation coef. 0.77082 0.40317 0.81297
Prob 0.0001 0.0014 0.0001

F2 - F1 Correlation coef. 0.91552 0.5261 0.67575
Prob 0.0001 0.0001 0.0001

F2 - F3 Correlation coef. 0.94384 0.76099 0.87615
Prob 0.0001 0.0001 0.0001

F3 - Fl1 Correlation coef. 0.57444 0.38993 0.68847
Prob 0.0001 0.0021 0.0001

F3-F2 Correlation coef. 0.95239 0.77595 0.91123
Prob 0.0001 0.0001 0.0001

total Correlation coef. 0.83729 0.5616 0.70709
Prob 0.0001 0.0001 0.0001

Table 2. Reproducibility- confirmativeness of differences with respect to equipment (differences of measur-

Fat

Equipment Mean Std Error T Prob>|T|
F1-F2 2.25 0.14 16.087 0.0001
F1-F3 -1.45 0.36 -4.036 0.0002
F2-F1 2.03 0.26 7.683 0.0001
F2-F3 0.32 0.13 2.453 0.0171
F3-Fl1 -1.87 0.45 -4.165 0.0001
F3-F2 0.21 0.15 1.427 0.1591

Muscle

Equipment Mean Std Error T Prob>|T|
F1-F2 -4.6 0.672377 -6.8414 0.0001
F1-F3 6.566667 1.221365 5.376498 0.0001
F2 - F1 -5.75 0.996782 -5.76857 0.0001
F2-F3 1.583333 0.549418 2.88184 0.0055
F3 -F1 2.283333 1.123225 2.032838 0.0466
F3-F2 -0.22414 0.534385 -0.41943 0.6765
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%lean meat

Equipment Mean Std Error Prob>|T|
F1-F2 -2.56667 0.178817 -14.3536 0.0001
F1-F3 2.816328 0.375194 7.506319 0.0001
F2 -F1 -2.53333 0.452642 -5.59677 0.0001
F2-F3 -0.02453 0.203983 -0.12023 0.9047
F3 -Fl 2.115069 0.343112 6.164363 0.0001
F3 -F2 -0.24081 0.18515 -1.30062 0.1986

Conclusion Engel,B., Walstra,P.: A simple method to increase preci-

From the results concerned of obtained reproducibility
one could say that various instruments can provide iden-
tical measurements of fat depth without greater prob-
lems (r = 0.57-0.97). The performance is worse for mus-
cle depth (0.38-0.78) which causes a fluctuation in the
prediction of lean meat percentage with differences
ranging from -2.56% to +2.81%.
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