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INTRODUCTION

¢
The objective of pig carcass classification is to obtain a reliable estimate of the proportion of lean meatan
fat in the carcass, for use as a basis for payment to both producer and retailer. The backfat thickness over
the loin at the last ribs is known to be the best single measurement for the estimation of lean meat contE"(W
In several pig producing countries, including Sweden, backfat thickness is measured with the optical probe den
trascope). On the basis of these readings, the carcasses are sorted into different classes or grades. In We
the Timits are 20, 24 and 29 mm between the grades used.

c0
Variation within the classes, especially in the best one, is disregarded in the grading system in use. The ;
nomic stimulus for the use of breeding boars in the production of slaughter pigs having a high lean meat ¢
tent is lacking in this respect.

Fifty percent precision in predicting the variation in lean meat content can be achieved with one single mef
rement. Two or more backfat thickness measurements, optimally combined give an even more reliable assessme use
(Kempster & Evans, 1979). If several measurements are to be made on each carcass it would seem desirable tguw’
automatic recording equipment for the reading. In Denmark, grading has for several years been based on megacV
ments taken with the MFA recorder (Meat Fat Automatic) (Pedersen & Busk, 1979). This instrument measures PZ"ipe
fat thickness automatically at three places along the back. The readings are combined with the thickness 0 ¢
muscle at the 3/4 last rib and with the carcass weight in a stepwise regression equation in order to arr1venw‘
an estimate of the meat content. The payment to the producer is then based on the estimated lean meat perc
ge, instead of according to class, as in most other countries.

It is known from several experiments in Sweden that the optical probe may not be ideal in all circums?angﬁ; 3
The operator has to identify the fat and muscle boundary visually and read off from the scale. There iS curé”
certain degree of subjectivity associated with its use. It is also unsuitable for use in automatic fat meopﬂ,
ment recording systems. The aim of the present experiment was to compare the Danish MFA recorder and the

cal probe in the grading of pig carcasses at two Swedish abattoirs.

MATERIALS AND METHODS . oDE?
The experiment was carried out with a complete MFA recorder, borrowed from SFK, Denmark, and an optical ﬁtaW
as ordinarily used at Swedish abattoirs. Both the MFA measurement and the calculation of lean meat pefcfcat

followed the routine used at Danish abattoirs (Pedersen & Busk, 1979). With the optical probe, the back 1an%
thickness was measured at the tip of the last rib 8 cm from the midline of the split carcass. At the Oneigs‘
the measurements were made on randomly selected carcasses on the Tine, while at the other, carcasses Ofuﬁtedbﬁ
the pig progeny testing program were used for the test. At the first plant, all the carcasses were eva arcaﬁe,
ordinary cutting, the value being based on the yield of joints and trimmings. At the other plant, the € prcﬂ

. e e
were evaluated by the cutting procedure used in the pig progeny testing programme, giving the lean meat hesa%‘

tage (Andersson, 1976). Backfat and muscle thickness were measured with a scale on the cold carcass at ’19ﬂ

point as with the MFA and optical probe. The data were analysed by means of the SAS program (Barr et 2!¢

RESULTS g i
_ L . S

In Table 1 the means and standard Table 1. Means (X) and standard deviations (S.D.) fon d@égenent ﬁ;ﬁ:ﬁﬂgb

deviations of carcass weight, lean the pig carcasses used in the experiment. Routine sLaug

meat content and various fat agd abattoir 1 and progeny ztested pigs at abattoin 2 ;ﬂ~—?~/,//////

muscle measurements are given for

the 704 carcasses used in the ex- Abattoir 1 Abattoir

periment. The progeny tested pigs % S.D. % 5.

had a higher lean meat content =

than the other animals. The re-

; : b 376 328

sults obtained when Gyuving S el weight, kg 74.30 5.10  72.43 3.8

carcasses were very close to : g

those estimated with the MFA Eszl?atagAmeat cotikents 51.58 3.35 53.54 3.03

recorder. The side fat thick- with cutting E g 53.94 3.63

ness was lower in the meatier Backfat thickness, mm, last rib 57

pigs. The MFA recorder gave Warm carcass, MFA 18.08 4.07  17.44 3.3/

significantly lower readings optical probe 22.47 4.24 20.74 3.75

than the optical progea with Cold carcass, scale 20.24 4.97 17.11 4.1

mean differences of 3-4 mm Backfat thickness, mm, 3/4 last rib 5.42

at the last rib. Warm carcass, MFA 17.77 4.62 :Z.gg -

During cooling, changes have Cold carcass, scale 18.78 5.00 . :

usually been found to occur Muscle thickness, mm, 3/4 last rib 7.43

in the fat depth. Both decreases Warm carcass, MFA 60.55 7.57 59.56 6.28

andincreases have been regis- Cold carcass, scale 55.36 6.33 56.02

tered. In Danish experiments
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%tlt

Ty could be due to differences in cooling procedures in use at the two plants.
cwwe 2. Connelation coefpicients between different measwrements of backfat och muscle thickness and the meat

0% value of the carcass.

Ing :
%egzases in fat depth at the 3/4 last rib were found (Pedersen & Busk, 1979). In our experiments, the fat depth

to be increased at abattoir 1 and decreased at abattoir 2. The reason for this difference is not clear,

1 2 3 4 5 6 7 8 9

. Abattoir 2

2. ggtfa@ cold carcass 0.80  0.88 0.8  0.79 -0.29 -0.22 -0.80 -0.83
3, rib  optical probe  0.81 0.81 0.73 0.74  -0.18  -0.12 -0.67 -0.70
4'Back MFA 0.88 0.85 0.78 0.78 -0.23 -0.17 -0.75 -0.75
5.3/4 fat cold carcass 0.87 0.80 0.88 0.89 -0.28 -0.22 -0.87 -0.86
6. Mye.12s rib MFA 0.78  0.81 0.86  0.91 -0.30  -0.32 - 0.79
e cold carcass  -0.28  -0.17  -0.17  -0.29  -0.24 0.74  0.47  0.47
§, 5 1Ckness  MFA -0.15  -0.11 0 -0.12  -0.15 0.70 - 0.42
S, 4 ,8an with MFA -0.82  -0.81 - -0.87 - 0.33 0.87
lmva]Ean cutting

Ue after cutting -0.77  -0.69  -0.71 -0.79  -0.75 0.39 0.47  0.83
Abattoir 1

he
f : : g
thy 3t thickness in the region 3/4 last ribs is known to give the best estimate of the percentage of lean in

ar
s
aip
le goned

Mu]t.

Kempster & Evans, 1979). In Table 2 the correlations between the different fat and muscle measure-
the lean percentage or carcass value are given. The MFA readings had higher correlations than those

With the optical probe, the highest value being obtained at 3/4 last rib as in other experiments. Musc-

kness had a lower correlation than fat measurements.

i . e :
?mtap]e "egressions of percentage lean or values for all possible combinations of measurements, together with

]mDOr

thitha”t

b Weight, were computed in order to identify those giving the best prediction. The results for the most
Combinations are shown in Table 3. The best estimate was obtained when three measurements and muscle

Weﬁs?ss Were included in the prediction equation. Inclusion of carcass weight only marginally increased the

) 0N of the prediction.
ISCUSSION
Inth

Were
Mith
Ease

Iy N the computer system in order to give optimal information on the carcasses.

ex . )
Ndjfgr1ments with the MFA performed in Great Britain (Kempster et al.,

§ €Xperiments a great increase in the precision of lean prediction was gained when several measurements
Ombined, For practical reasons it is not advisable to take more than one reading with the optical probe.
€ MFA recorder all readings are registered automatically. A1l the readings can therefore be handled with

1979), it has also been found that in

]”1a]0n to the improved precision, a saving Table 3. Prediction of value or percentage Lean meat in car-
%Fy OUr coyld be gained with _the MFA. A casses grom combinations of measurements: Multiple correla-
&tahégh rate of precision, R%= 0.86, was tion squared (R?) and residual standard deviations (RSD)
At i o"ith the MFA recorder in an exgeri-
i lean,iermany (Schon & Pedersen, 1977). :
f"ha] €SS is the main determinant of com- R RSD
aemmeSSVa]ug, a grading system based on Abattoir 1. Value of carcass
Y0oq p,cs timated with high precision is Optical probe, last rib fat 0.54
EQWever S1s for price setting. Weight + optical probe last rib fat 0.57
Pobg 22 decision to replace the optical Stepwise procedure, MFA-recorder
&?ﬁs?;l] also depend on factors other than Step 1. 3/4 last r1b‘gat . g-g?g 8.;?8
OFICiEnc’ Such as cost of the equipment, Step 2. + 3/4 last rib muscle g el
%tMmtiny 1n operation and the possibility Step 3. + loin fat I 08 0.1%2
1nter 3 he information so obtained to Step 4. + 3/4 lumbar fa 2o i
pftﬁ]]ede: One MFA recorder is now to be Step 5. + weight : .
%rahVe t]n a Swedish abattoir for com- Abattoir 2. Percentage of lean meat
tthhInd_ESts against the Hennessy "Fat Optical probe, last rib fat 0.49
whePOtenl9at0f" in order to explore fully Weight + optical probe last rib fat  0.50
N nore, OF_the two sets of equipment Stepwise procedure, MFA recorder
?] e el use. Step 1. 3/4 last rib fat 0.622 2.227
s?eﬁ@nsxDefiments together with the long Step 2. + loin fat 8-?2? 1-223
g 2k §n ¢ With MFA grading in Denmark Step 3. + 3/4 lumbar fat i i
u‘Dmeht avour of the use of automatic Step 4. + 3/4 last rib, muscle . :
Rep for pig carcass grading in Sweden.
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