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QXCWS 7 - pigs are slaughtered annually. With an average carcase

Xpony, the doml:agst.the total quantity produced is 300.000 tons. This amount
eyt &d to o & 1C consumption by more than 50.000 tons, the difference being
g“m]n Tow at Countries. The market demands carcases and products with high
ucers hCOHtent. For many years the ambition of both breeders and

3s been to breed and produce pigs with high meat content.

to s : 25 essential to use effective methods for the assessment of
d%n; &Congni Ommercial grading the use of few classes makes it difficult
the & from the Means of stimulating the production of meaty carcases. The
hag 'Cases' apmd“ce"s, that payment should be based on the meat percent of
ap%ae" Useq du:ibee” met by a new grading system. The meat percent concept

ch 4 amii g the last eight years in the breeding work and thus this
is 5 ar to all engaged in the production of pig meat.
shb’tlyp:r descr s

ht Pizes th the system for assessment of pig carcases in Sweden, and

e development during the last five years.
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?nq D’e':" met by"“’a"e accurate evaluation of pig carcases in commercial grading
54 - Muse 1o read"?“ system implying estimated meat percent, based on two fat
ﬁis“f"‘j 'ep]aces ngs. This new system has been in operation since April 30,
u]4 {)}"gt o the measuring of backfat with the optical probe and
:Ssem d&ve1°pmeCases into four classes. The meat percentage system is the
Airim:]l becays Nt work carried out during the last five years and started
tﬂother S ip thee hthe optical probe, OP, was found to be too sensitive to
N‘!"ea rob e o andling practices (great variation between operators).
gt ‘nnt" Mak i S that the variation in meat per cent within the classes was

ent, "9 It difficult to stinulate the production of pigs with high
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".Comercial grading
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9 Siteg C:ﬂpnses a series of steps including test of instruments, mea-
Bt o the evelopment of prediction equations.
0y NS MEA- instrument
:Pcasesﬁr“ test i
ex& Peu:t the Danish MFA instrument was used on randomly selected

( 0 i
Unpected f"se" ah;:tlmrs. It was used according to the Danish measuring sche-
Wabgut z'ém Danisbs" 1982). The result was in accordance with what was
‘Jrgey frg ercent eFPEHEnces, apart from the muscle thickness measurements.
& atep sim the V‘ealo the measured carcases the muscle readings diverged too
e tog 128 ang we i Value. The reason for this divergence might have been the
Close 4 ight of the carcases. On larger carcases the measuring probe
€ vertebral column.
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:R?tru,m‘ The ;easct the MFA-instrument was compared with the FDI (Fat Depth In-

u‘ls se,';t5~ 3 fat readings were made with the same reliability with both

“95 deve]es me:"rehab]e muscle readings taken with MFA also appeared in

ask%m OPmen¢ Surements. Based on these results it was decided to continue
L RS Both instruments were regarded of interest for further

Cont i, °2rder to stimulate the development, both manufacturers were
%Shirg € with their work.
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iy g, 14 the significance of muscle thickness
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fggte"t 1-?' H:’:‘ICASgs from crossbred pigs has increased during the last year.
WA"S it f on y {’hs:”'e crosses seem to be underestimated with regard to meat

h“rqt“ be"as dECidEdbaCkfat thickness is used in the grading. Based on these
the T Sho, BTe o to ask the manufacturers to further develop the FDI and
ouTq then vedsure the thickness of m. longissimus dorsi. The inside

as i @ the inner surface of the muscle, not the inner surface of
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ng{“u] e test of Grading Probe and Fat-o-Meater
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n::FhErQ:te" (Fof t)h’s development became the Grading Probe (GP) and the

equ“’d hoevﬂoped duriese instruments were then intensively tested and also
iy th insty, uring a preliminary period of about two years. During this

MTERI Y Uments were programmed with the same preliminary prediction
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A ta”ed a",?forlmed at KBS's abattoir in Kristianstad. The instruments
We, 4 A'Lgs\de the two identical slaughter lines at the place of or-
Th& Yo Mage o7, @ period of education and training most of the measu-

) by the ordinary graders.
i) Tod 4
"epg s Ncluded the following steps:
b) Measy,
'{Easu, "ements at the same site on a sample of carcases.
t

ckfat and muscle thickness along the back from the 8th rib

he Tents
t) Next ];)tha
Mg lumbar vertebrae.
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4 % > fat ang EO:'WO random samples of carcases that were dissected into lean
De:s“'emg €. Each sample contained 250-300 carcases.
Cans €Nt |\ o
Ya tand n'”bth OP, GP and FoM in order to get the distribution in meat
S Mt er of carcases in each class.
Sigj,orm ¢
The h"ytest lasting several months in order to test reliability and
‘nc“]’lstrn € rough environment.
wyg Ulag; Meng o

Qatpne'fo,. wer:ed'e Connected to printers during the tests. The statistical

irkeggd i c“"e With the Statistical Analysis System (SAS). The project

ng Orga°°p°”?tion between the State Board of Agriculture, Swedish
Nisation and Swedish University of Agricultural Sciences.

RESULT AND DISCUSSION
Measuring sites

Repeated measurements at the same site gave nearly identical readings with both
instruments. This result was valid if the second probing was placed very close
to the first. If the same incision was used, it seemed to be possible to take
two probes at the same place without too great divergences.

The measurings along the back showed that the sites may be placed in the area
from first Tumbar vertebrae and about 20 cm forward (4th to 5th ribs). The va-
riation in backfat thickness increased greatly if the measurings were made
outside this given area. The lowest absolute value was obtained at the last two
ribs. Going forwards, the fat thickness increased, especially anterior of the
4th rib. The measuring sites were therefore decided to be made at the tip of
the last rib and between 3rd and 4th last rib. These sites correspond with
those used in grading with OP (last rib) and the Danish MFA system (3/4 last
rib) respectively (Pedersen & Busk, 1982).

Basis for prediction equations

Two samples of carcases were dissected. The carcases in the first were cut
according to commercial routines. The yields of boneless cuts were used as an
estimate of total meat content. Both instruments were severely affected by
failures during the time of sampling, which makes it difficult to interpret the
result. Nevertheless it was concluded that if the muscle thickness can be
measured with high reliability, it should be used in the grading system. It
increases the R’-value by 2-4 percentage units. Together with two backfat and
one muscle measurements, about 65 percent of the total variation in meat
percent was described. The question of muscle measurements mainly involves the
possibility to obtain an optimal estimation of meat content in carcases from
Hampshire crosses or other types that differ from the white breeds. When only
backfat is used the meat content will be underestimated. Hampshire crosses have
a 2-4 mm thicker longissimus dorsi muscle at the place of measurement, and the
use of muscle thickness may therefore diminish the underestimation.

In the second sample (taken one year later) the carcases were totally dissected
into lean meat, fat and bone. The intension was to measure fat and muscle
thickness with both GP and FoM at the time of slaughter, according to the
measuring principles worked out earlier. Once again FoM suffered from failures
during this test and less than one-third of the carcases could be measured
using this method. The results of fat and muscle measures taken with GP and the
total dissections are summarized in table 1.

The average meat content was 58 per cent, which is only one percentage unit be-
low the meat content of progeny tested pigs. The dissected Hampshire crosses
were about 1 per cent meatier than the "white" pigs. These results were used
for the calculation of the prediction equation for estimation of meat content.

Table 1. Fat and muscle thickness taken with Grading Probe (GP) and means and
standard deviations for meat and fat percent in totally dissected carcases

“Whitet'pigs =~ - < Hampshire crosses” .
X S.D. X S
Number of carcases 144 42
Fat thickness mm, GP
Last rib 37 it 4.2 17.0 3.5
3/4 last rib 17.0 3.9 176 3.4
Muscle thickness 46.2 7 50.1 73
Meat percent 58.0 i 58.7 3.4

Fat percent 29.1 4.1 28.6 3.6

The results of the stepwise regression procedure are presented in table 2. The
calculations were perforied with all carcases included (both "white" breeds and
crosses).

Table 2. Result of stepwise regression procedure for estimation of meat
percent. Equations, coefficient of determination (R®) and residual standard
deviation (RSD)

Parameters and equation R % RSD

‘a) Backfat at gﬁ_i_a-s;:iib- -(??v)-—

Meat % = 70.59 - 0.73 * f2 57 2.40
b) Backfat (f,) and muscle (m) thickness 3/4 (last rib)
Meat % = 65.08 - 0.69 * fo + 0.11 * m 61 2.28

c) Backfat at last rib (f,) and 3/4 last rib (f2)
and muscle at 3/4 last rib (m)

Meat % = 66.05 - 0.20 * f, - 0.54 * f2 + 0.10 * m 64 2.21

Carcase weight was not included in the calculations, as it did not decrease the
residual standard deviation. In routine use it is difficult to combine weight
with the grading measurements as weight is recorded after the grading.

It was discussed whether the type of pig (white breeds or Hampshire crosses)
should be used in the equation, but such a routine was regarded not practically
possible.

Test in routine use on line
The Hennessy Grading System was used routinely for about 4 months, including
measurings on more than 100,000 carcases. During this time some modifications

were made. Results and experiences from this comprehensive test were used in
the education programme.
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Test of Grading Probe and Fat-o-Meater in other col

ies

During the period the tests were being made in Sweden, both instruments have
been used in extensive tests in other countries. When the results are compared
one must, however, be aware of the fact that the instruments might have been in
different phases of development.

In the last test in the U.K. (Kempster et al., 1984), comprising both GP and
FoM on about 5.000 carcasses, the FoM performed better on the slaughterline. It
also provided a marginally better prediction of lean content. The Canadian
tests led to much the same conclusion (Fortin et al., 1982), that the choice of
probe must depend on cost and performance under industrial conditions. In the
tests mentioned, as well as in tests in other countries (Pommeret et al., 1983,
Puntilla, 1984), the backfat and muscle thicknesses in the area of the last rib
have been used in the applied routines.

These results and experiences support the decision to use two backfat and one
muscle measurement in the Swedish system.

During May 1984 tests with both probes are being performed in Finland and West
Germany.

Official system for classification of pig carcases

The final decision to approve the Hennessy Grading System to be used for the
official classification of pig carcases was taken in June 1983. The decision
about the design of the system, measuring routines and prediction equations was
taken some months earlier. The installation of the system began in Febr. 1984.
By April all abattoirs with an yearly slaughter of more than 2000 pigs had been
equipped with the system. From April 30, ?984, the system is being used on all
carcases from pigs except young pigs (carcase weight less than 40 kg) and older
boars.

The system consists of the Grading Probe, GP2, the Grading Co-ordinator GC262
and a printer. The technical description of the system is given in separate
manuals (FTC, 1983, 1984). Communication between GP2 and GC262 is continually
carried out in serial half duplex. The GP2 is powered by GC262 but can also be
powered by a battery box. The GC262 contains control and production statistic
programs.

The grading system includes the following measures:

Backfat thickness at the tip of the last rib, 8 cm from the dorsal midline
(f,); backfat thickness at 3/4 last rib, 6 cm from the dorsal midline (f2);
thickness of m. longissimus dorsi at 3/4 last rib (m). Taken at the same place
as fz.

The prediction equation for ordinary slaughter pigs and young boars has the
form:

MEAT % = 65.10 - 0.20 * f, - C.54 + f, + .12 *

Compared to the result in table 2, the coefficient for muscle is increased to
0.12 in order to enhance the influence of muscle thickness.

The meat percent is marked on the carcases and used as base for payment to the
producers and in the market with whole carcases.

The same system is also valid for carcases from young and older sows, with
small modifications in the constants in the equation.

ASSESSMENT OF CARCASES IN THE PIG PROGENY TESTING SCHEMES

The progeny testing of pigs in Sweden comprises about 5,000 pigs per year. The
pigs, one gilt and one barrow from each of at least four litters from each
boar, are reared at four stations. The pigs are sent to slaughter at the
nearest abattoir when they have reached the live weight of 103 kg. The
evaluation of the carcases is performed at two cutting stations.

During the period before 1976 (the progeny testing started in the late
twenties), the assessment of the carcases was based on linear measurements of
the backfat thickness. During the last 10 years the area of longissimus dorsi
at Tast rib was included in the method but in the early seventies it was found
that this method did not estimate the Tean meat content sufficiently accurate
(Andersson, 1980).

The Danish evaluation method (Clausen et al., 1968, 1971), comprising jointing
of the carcass and defatting ham and back, was used for a two-year test period,
with minor modifications, on about 7,800 carcases from progeny tested pigs
(Andersson, 1980). The result of this testing period was used for the
development of the method that has been officially used since October 1st 1976.
The jointing and defatting operation is carried out in the following steps.

The head is cut of from the rest of the carcase by a perpendicular cut
immediately cranial to the first cervical vertebrae. This gives the definition
of the carcase. The carcase is then divided in joints by four perpendicular
cuts:

1. Between the 4th and 5th vertebrae
2. Behind the tip of the last rib
3. Immediately anterior the hip bones leading edge

4. 6 cm anterior the os pubis.
The middle parts, between the first and third cuts, are divided by a cut
along the Tength axis in such a way as to touch m. longissimus dorsi,
resulting in back and streak joints.

On the section surface at the last rib, the colour of the muscie and the
thickness of backfat are measured.

5. A1l subcutaneous fat is trimmed from the back and ham
6. A1l the joints are weighed separately.

Among all the assessed carcases, about 400 each year are randomly selected for
total dissection into lean meat, fat and bone. The results of these dissections
are used for the calculation of the prediction equations. The calculations are
done separately for the four relevant breeds. Three years of dissections are
included in the calculations, the effect of year being also included in the
model. The equations are recalculated each year.
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During the testing year 1983/84 the prediction equation has the follov!

for pigs of the Landrace breed:
!
Meat percent = - 12.3067 + 0.5883 * m, + 0.3033 * m, + C.3060 * ms = g
lTength in mm + 0.5426 (for gilts)

where

m, is percent of meat + bone in ham

mz is percent of meat + bone in back

ms is percent of ham ﬁ""
|
f

The equation describes 88% (R®=0.88) of the total variation in "’9‘“5"?

The prediction equations for the other breeds are built up in the samé

the same parameters included.
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