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exPortS^ e doinê t--the total quantity produced is 300.000 tons. This amount 
Heat a to other 1C consuinPtion by more than 50.000 tons, the difference being 
9eneraa1nd low fat COuntries. The market demands carcases and products with high 

Drrvi... content. Fnr many years the ambition of both breeders and 
and produce pigs with high meat content.

ork it ic
In the S esseP̂ ''a l to use effective methods for the assessment of 

commercial grading the use of few classes makes it difficult

Producer* .C0ntent- For many 
s nas been to breed a

t ? * * *  ^ » ¡ n s  of stimulating the production of meaty carcases. The 
beICases. has <iducers» that payment should be based on the meat percent of 

Sppi>Q " Used J - een met bv a new aradina svstem. The meat Dercent concentpr0a .■ used dun«""' met by a new grading system. The meat percent concept 
Ch is Tamili n9 the last ei9ht years in the breeding work and thus this 

'Ms Da(> ar to all engaged in the production of pig meat.

^  SuninarS[2rjkes the system for assessment of pig carcases in Sweden, and 
'Per tbe deve^°Pment during the last five years.

N  C  b y T  accurate evaluation of pig carcases in commercial grading 
'*&4 dnfi*Usc 1e reari^ system implying estimated meat percent, based on two fat 
il4ss1fv? repiac Qln9s * This new system has been in operation since April 30 
.^lt „In9 the the measuring of backfat with the optical probe an«1 Of 3 Carr Illy UI u u w m u i  " U N  CMC UpilLOl fjl UU C  8 IIU

develoomon+Ses int0 four classes. The meat percentage system is the 
* i#tfi * becau*pnt*.uWOrl( carried out during the last five years and started 
n̂°ther°ns in t-ho u e °Ptical probe, OP, was found to be too sensitive to 
On .r DrnKi- tne handlinn nwiwtiwwr l---- ____ „____* \

» b1'
m g

¡ S

was fh Practices (great variation between operators).
com-’’ n,akina ti îî e variation in meat per cent within the classes was 

ent. » 't difficult to stimulate the production of pigs with high

ing'sijPnsnt
andC?!prises a series of steps including test of instruments, mea- 

velopment of prediction equations.

i*rcssVfrst test
(Peder tw° ahaf* e. Danish MfrA instrument was used on randomly selected

&abR,tt,01rs- It i
* ^ "» C lsh  .kl 19821 ■
nr:*ly fjr* Percent’ e?periences, apart from the muscle thickness measurements. 

ter si ^be real°' measured carcases the muscle readings diverged too 
too ri6 and weinh+a *e * The reason for this divergence might have been the 

c °se tn fu9nt °' the carcases. On larger carcases the measuring probe 
0 the vertebral column.

Irs.JJt was used according to the Danish measuring sche- 
The result was in accordance with what was

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 lumbar 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 R2-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.
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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

"White" pigs Hampshire crosses

X S.D. X S.D.

Number of carcases 144 42

Fat thickness mm, GP

Last rib 17.1 4.2 17.0 3.5

3/4 last rib 17.0 3.9 17.5 3.4

Muscle thickness 46.2 7.3 50.1 7.3

Meat percent 58.0 3.7 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 performed 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 3/4 last rib (fa) 

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 * f2 + 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.



Test of Grading Probe and Fat-o-Meater in other countries

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 slaughter line. 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 syste« 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, 1984, 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 midiine 
(f i); 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 f2.

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

MEAT % = 65.10 - 0.20 * f t - 0.54 + f2 + 0.12 * m

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.

During the testing year 1983/84 the prediction equation has the 
for pigs of the Landrace breed:

folio#'11*

Meat percent * - 12.3067 + 0.5883 ■ m, + 0.3033 • m, + 0.3060 • m, 
length in mm + 0.5426 (for gilts)

0.#'

where

m, 1s percent of meat + bone in ham 

m2 1s percent of meat + bone in back 

m3 is percent of ham

The equation describes 88% (R2=0.88) of the total variation in meat P^, 
The prediction equations for the other breeds are built up in the san* 
the same parameters included.
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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 last rib was included in the method but in the early seventies it was found 
that this method did not estimate the lean 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. Innediately 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 length 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 muscle and the 
thickness of backfat are measured.

5. All subcutaneous fat is trinined from the back and ham

6. All the joints are weighed separately.

Amonq 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.

jl]

u !

s

¡5,




