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Abstract— Since 2009 the EU regulation concerning
pig classification has authorised dissection as wehs
Computed Tomography (CT). The aim of this study was
to compare the errors in both references when
calibrating the French classification methods. A ne CT
procedure, which is both accurate and simple to usevas
tested.

A representative sample of sixty-three pig carcases
were measured using two French classification metkig,
CGM and ZP. Left sides were jointed into the four
primal cuts and scanned using a spiral CT, before
dissection. The four cuts were then fully dissected

The Lean Meat Percentage (LMP) was calculated
according to the EU definition. LMPdis was calculag¢d
from the dissected weight of the lean meat. LMPct as
calculated from the muscle volume multiplied by a
constant density. Muscle volume was first measureby
automatic thresholding, in the Hounsfield range 0-20.

Bias between LMPdis and LMPct was not significant.

The RSD value for the estimation of LMPct was
slightly lower than the RSD for LMPdis. The same wa
observed from ZP depths. Nevertheless, these
differences between RSD values were likely not
significant.

The current French classification methods CGM and
ZP have about the same error whatever the LMP
reference is, either from this CT procedure or from
partial dissection. Therefore, this CT procedure wi be
adopted in France when checking periodically the
current equations and for calibrating the future
classification methods, which will be based on ZP
depths.

Keywords— Pig classification, Computed
Tomography, Dissection.

I. INTRODUCTION

calibrating the French classification methods. Avne
CT procedure, which is both accurate and simple to
use, was tested.

Il. MATERIALS AND METHODS

This study was based on the material measured in
2008, aiming primarily at checking the French CGM
formula for pig classification [1] and secondardy
testing the French mobile CT.

A. Experimental design

A representative sample of pigs slaughtered in
France was selected from two commercial
slaughterhouses according to a balanced sex &Qio (
% females and 50 % castrated males).

Sixty-three left sides were classified according to
the approved CGM and ZP methods. CGM fat and
muscle depths were taken between tHeaBd 4' last
ribs, 6 cm off the midline, parallel to the midlinEhe
traditional ZP measurements at splitine were
measured using an electronic calliper.

After chilling overnight, the left sides were prepa
and cut according to the EU reference procedure
(Fig.1) [2]. The four main cuts (ham, loin, shoulde
and belly) were scanned using a Siemens Emotion
Duo scanner (Siemens, Erlangen, Germany). Image
acquisition and analysis were performed as degtribe
in [3].

Finally, the four cuts were dissected according to
the EU reference procedure [2] completed by the
French standards [4, 5], which were developed for a
higher reproducibility of the EU procedure.

Since 2009 the EU regulation concerning pig

classification has authorised dissection as well as
Computed Tomography (CT). The aim of this study
was to compare the errors in both references when

57" International Congress of Meat Science and Teduyyol7-12 August 2011, Ghent-Belgium



C. Satistical analysis

The regressions were performed using Proc REG
from SAS Software [8].

. RESULTS

Table 1 contains the descriptive statistics of the
main traits. LMPdis and LMPct had respectively a
mean of 60.7 and 61.3 and a standard deviatior6éf 3
and 3.59. The average bias (-0.6) between LMPdls an
LMPct was not significant.

Fig. 1 EU reference cutting [2]

B. Calculation of Lean Meat Percentage (LMP)

LMP was defined in the Annex IV of the (EC)

Regulation n° 1249/2008 [6]. The same definitiofdhe Table 1 Descriptive statistics

for both dissection and CT, the latter being comrgid __(1=63) Mean  Std. Dev  Min Max
as virtual dissection. Where partial dissection Wa%MPCF 61.3 3.59 54.6 67.7
ied out, LMP was defined as the muscler s 00.7 3.9 527 6r.0
carre : : _ '®at CGM 13.3 3.31 8 21
percentage in the four main cuts adding tenderloifjuscle cGM 59.0 5.72 45 70
considered as 100 % muscle. This value was scgled bat zP 13.8 3.71 6.0 23.1
a multiplicative factor of 0.89 in order to getMuscleZzP A 74.1 6.6 60.6 87.7
approximately the same level than in the carcase. —C2cass weight 9L7 8.19 7.8 112.8

LMP = 089*100 2. lean(shoulder, loin, ham, belly) + tenderloin Figures 2 to 5 show first the regression line tiesi

2_ weight(shoulder, loin, ham belly, tenderloin) | MPdis or LMPct on CGM and then the studentized
Where dissection was carried out, the weight of learesiduals. Figures 6 to 9 show the same on ZP.
meat was obtained following dissection. Where CT The RSD value for the estimation of LMPct from
was carried out, the volume of lean meat was obthin CGM (1.96) was slightly lower than the RSD for
following scanning and thresholding. The weight ofLMPdis (2.03). The same was observed from ZP
lean meat was then calculated according to theadethdepths (1.8%vs 1.84). Nevertheless, these differences
described by [3], i.e. thresholding the muscle leetwv between RSD values were likely not significant.

0-120 HU and applying a constant muscle density of

1.04 [7].
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Estimated LMPdis from CGM

Fig. 2 Regression line of LMPdis on CGM

Estimated LMPct from CGM

Fig. 3 Regression line of LMPct on CGM

57" International Congress of Meat Science and Teduyyol7-12 August 2011, Ghent-Belgium



3
T2
:g ® . ...o d

[ J

© ° o 0

0 *—8 »
.§1 % TS
c- - °
% e ® ® .: L
S.
G2

3 ® o

50 55 60 65 70

Estimated LMPdis from CGM

Fig. 4 Studentized residuals of the regressionMPHis
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Fig. 6 Regression line of LMPDis on ZP
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Fig. 8 Studentized residuals of the regressionMPHis

on ZP
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Fig 5 Studentized residuals of the regression oPtM
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Fig. 7 Regression line of LMPRX on ZP
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Fig 9 Studentized residuals of the regression oPtM

on ZP
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IV. DISCUSSION and when calibrating future classification methods,

- . based on ZP depths.
The descriptive statistics of the sample were

comparable with those of the pig population
slaughtered in France. The RSD of the regression of

LMPdis on CGM had the same level than the tpis \york has been supported by FranceAgriMer.
approved equation [1]. Surprisingly, RSD was lowetrne aythors are grateful to FranceAgriMer colleague
in the present study for ZP. Nevertheless, as thgyqved in the dissection trial as well as the GAR

sample size was rather low (n=63) confidencg pso companies, which have hosted the experiment.
intervals were rather large.

Our results show that the calibration error of the
classification methods against CT has approximately REFERENCES
the same level than against (;Iissectﬁon. In b.otlescasl. Daumas G, Causeur D, Prédin J (2010) Validité de
the re_fgr_en(?e suffers_ from noise which contributes I'équation francaise de prédiction du taux de nmeisids
an artificial increase in the RSD. We thereforeuted pieces (TMP) des carcasses de porc par la méthode
that the noise on LMPct would be close to the norse CGM. Journées Rech Porcine 42:229-230
LMPdis. 2. Walstra P, Merkus G S M (1996) Procedure for
The noise on LMPdis comes from both cutting and assessment of the lean meat percentage as a
dissection. To limit this noise all the carcasesen®it consequence of the new EU reference dissectionaaeth
by one skilled technician and the cuts were digsect i pig carcass classification. Report ID-DLO 96.014
according to high reproducibility standards. This March 1996, 22 p

procedure consists of an anatomical individualerati - Paumas G, Monziols M (2011) An accurate and simple
of each muscle, allowing thus an accurate contfol o Computed Tomography approach for measuring the lean
’ meat percentage of pig cuts. Proc. of ICOMST P&&!,

the fat removal. o _ ICOMST, Ghent, Belgium, 2011, paper 718

The noise on LMPct originates essentially from the,  Nictou A, Guintard C, Betti E, Daumas G (2005) Guid
difficulty to separate completely the muscle tissue pratique de la dissection européenne de la caraisse
from rind, fat tissue and bones. More detail isegivn porc. CD-ROM, Ed. ITP, Paris
[3]. Separating between muscle and fat is partiula 5. Daumas G, Nictou A, Guintard C, Betti E (2010)
difficult in the belly because thin layers altemat  Dissection européenne de la carcasse de porc
Nevertheless, this difficulty is similar for botiTGnd variabilité de la composition anatomique en musdies

dissection, leading presumably to a similar noise. 4 pieces majeures. TechniPorc 33, N°6, encart de 6p
6. Commission of the European Communities (2008)

Commission Regulation (EC) No 1249/2008 of 10
V. CONCLUSIONS December 2008 laying down detailed rules on the
implementation of the Community scales for the
The current French classification methods CGM classification of beef, pig and sheep carcassestlaad
and ZP have approximately the same error whatever réporting of prices thereof. OJ L 337, 16.12.2Q08 3-
the LMP reference is, either measured using this CT 30. _ _ . - .
procedure or partial dissection. This is thus oot 7. ICRU (1989) Tissue substitutes in Radiation dosiynet
: . . and measurement. ICRU report 44
proof that this CT procedure is equivalent 103 gag insiitute Inc. (1999) SAS /STAT Software Reteas
dissection, cor_nplylng with the E_U pig classificatio 8.2., Cary, NC, USA
framework. This CT procedure will therefore be used
in France to periodically check the current equegio
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