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ABSTRACT

A meat conditioning process comprises chilling a carcass over a period of from 9 to 14 hours after
sturning in a {irst conditioning stage in which the carcass is maintained in air circulated at a
temperature of from 10 to 12°C. After the first conditioning stage the carcass is further chilled in a
second conditioning stage in which the carcass is maintained in air circulated at a temperature of from 4
to 6°C. After the second conditioning stage the carcass is further chilled in a third conditioning stage in

which the carcass is maintained in air circulated at a temperature of from +2°C to -1°C. <Figure 13>
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Introduction

The invention relates to a meat (e.g. bovine/ovine/porcine) improvement and conditioning

processes. Improvement in this context refers to tenderness and/or succulence.

Our GB2386822A describes a meat improvement process in which the muscles of a carcass side
are stretched by drawing the shank to an angle of between 160° and 145° from the vertical. The
carcass side is then transferred to a chill chamber and conditioned in stages over a peried of time.

The meat produced using this prior art system is improved in palatability.

There is however a need for an improved system in which tenderness and juiciness of meat is

further enhanced.

Statements of Invention

According to the invention there is provided a meat quality and yield improvement process

comprising the steps of:-

hanging a carcass or a part thereof;
applying an additional pulling force of from 30 to 500kgf to muscles of the carcass in
order to stretch the muscle filaments; and

maintaining this force until rigor is complete.

In one case the additional pulling force applied is from 100 to 400kgf. The additional pulling
force applied in one case is from 200 to 400kgf.

In one embodiment the pulling force is applied for a period of from 18hrs to 168hrs.

The pulling force may be applied for a period of from 18 hrs to 48hrs. In one case the pulling
force is applied for a period of about 48hrs.
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In one case the additional pulling force is applied to the leg and back muscles of a carcass.
The carcass may be hung by hanging the hind leg(s) of the carcass.
In one embodiment a carcass side is hung by hanging the hind leg of the carcass side.

In one embodiment the process comprises the step of hanging the hind leg(s) of the carcass at an
angle of from 90 to 170 degrees to the vertical. The carcass may be hung at an angle of 145 to

165 degrees to the vertical.
In one embodiment the process comprises hanging the hind leg of a carcass side.

In one embodiment the process comprises the step of joining portions of the carcass with a
contraction device and rigid connectors having sufficient tensile strength to apply/resist the

additional pulling force applied.

The contraction device may be attached to the shank of a carcass and to a rib bone of the carcass

via connectors.

In one case the contraction device is an elongate member a first end of which is attached to the

shank of the carcass and a second end of which is attached to a rib bone of the carcass.

In one embodiment the second end of the elongate member is attached to the first rib bone of the

carcass.
The contraction device may be adjustable in length.
In one case the contraction device comprises a ram having a cylinder and a rod, a hook at the end

of the cylinder and a hook at the end of the rod, the ram being activated to apply a pulling force

to the leg/back muscles of the carcass.
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The ram in one case is adapted to apply, on retraction of the rod, a pulling force of about 150kg.

In one embodiment the rod has a stroke length of from 150 to 250mm. In one case the stroke

length is about 160mm.

In one embodiment the stretched carcass is subjected to a meat conditioning process comprising
chilling a carcass in a first conditioning stage in which the carcass is maintained in air circulated

at a temperature of from 10 to 12°C.

After the first conditioning stage the carcass may be further chilled in a second conditioning

stage in which the carcass is maintained in air circulated at a temperature of from 4 to 6°C.

After the second conditioning stage the carcass may be further chilled in a third conditioning

stage in which the carcass is maintained in air circulated at a temperature of from +2°C to -1°C.

In one case the first conditioning stage takes place over a period of from 9 to 17 hours after

stunning of the animal from which the carcass is produced.

In one case the second conditioning stage takes place over a period after the first conditioning

stage of up to 24 hours after stunning.

In one case the third conditioning stage takes place over a period after the second conditioning

stage of up to 90 days after stunning.

In one case the third conditioning stage takes place over a period after the second conditioning

stage of up to 21 days after stunning.

In one embodiment air is circulated during the first conditioning stage at a speed of from 0.5 to

1.5 metres/second.
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In one embodiment air is circulated during the second conditioning stage at a speed of from 0.3

to 1.0 metres/second.,

Tn one embodiment air is circulated during the third conditioning stage at a speed ef from 0.3 to

1.0 metres/second.
According to another aspect the invention provides apparatus for applying a pulling force to a

carcass comprising an elongate contraction device and rigid connectors at ends of the contraction

device, the device being adapted to apply a pulling force of from 50 to 500kgf to muscles of a

carcass.
In one embodiment the contraction device is adjustable in length.

In one case the contraction device comprises a ram. The ram may have a cylinder and a rod and

the rigid connectors are provided at the ends of the rod and the cylinder.

In one embodiment the connectors comprise a first hook at the end of the cylinder and a second

hook at the end of the rod.

In one case the ram is adapted to apply, on retraction of the rod, a pulling force of from 100 to

400kgf.

In one case the ram is adapted to apply. on retention of the rod, a pulling force of from 100 to

200kgf.

In one case the pulling force is about 150kgf.

In one embodiment the rod has a stroke length of from 150 to 200mm. In one case the rod has a

stroke length of about 160mm.
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In another aspect the invention provides:
a meat conditioning process comprising the steps of:-
chilling a carcass in a first conditioning stage in which the carcass is maintained in air
circulated at a temperature of from 10 to 12°C,
after the first conditioning stage further chilling of the carcass in a second conditioning
stage in which the carcass is maintained in air circulated at a temperature of from 4 to
6°C, and
after the second conditioning stage further chilling of the carcass in a third conditioning
stage in which the carcass is maintained in air circulated at a temperature of from +2°C to
-1°C,

wherein:-
the first conditioning stage takes place over a period of from 9 to 17 hours after stunning
of the animal from which the carcass is produced;
the second conditioning stage takes place over a period after the first conditioning stage
of up to 24 hours after stunning; and
the third conditioning stage takes place over a period after the second conditioning stage

of up to 90 days after stunning.

In one case air is circulated during the first conditioning stage at a speed of from 0.3 to 1.5

metres/second.

In one case air is circulated during the second conditioning stage at a speed of from 0.3 to 1.0

metres/second.

In one case air is circulated during the third conditioning stage at a speed of from 0.3 to 1.0

metres/second.

In another aspect the invention provides meat, especially post-rigor meat which has been
tenderised, in which the muscle fibres are stretched to achieve a sarcomere length of greater than

2.6.
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In one case the sarcomere length is up to 4 microns.
In one case the sarcomere length is up to 3.5 microns.
In one case the sarcomere length is from 3.0 to 3.2 microns.

In some embodiments the meat is bovine, ovine or porcine.

The meat in some cases may be leg and/or back muscle(s). In some cases the meat is a meat cut

selected from one or more of sitloin, rump, topside, rib-eye, chuck and silverside.
In one embodiment the carcass is a beef carcass.

According to one aspect of the invenﬁon there is provided meat quality and yield improvement
process comprising the steps of:-

providing a carcass side;

hanging the hind leg of the carcass side at an angle of 90 to 170 degrees to the vertical;

and
applying an additional pulling force of from 100 to 400kgf to the leg and back muscles of
the carcass side in order to stretch the muscle filaments of the leg and back muscles; and
maintaining this force until rigor is complete.

The carcass side is hung and the pulling force is applied before rigor mortis.

In one embodiment the carcass side is hung at an angle of 145 to 165 degrees to the vertical.

In one case the additional pulling force is from 100 to 200kgf.

In one embodiment the process comprises the step of joining portions of the carcass side with a

contraction device and rigid connectors having sufficient tensile strength to apply/resist the
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additional pulling force applied. The contraction device may be attached to the shank of the

carcass side and to the first rib bone of the carcass side via connectors.

In one embodiment the contraction device is an elongate member one end of which is attached to
the shank of the carcass side and the other end of which is attached to the first rib bone of the

carcass side.
In one case the contraction device is adjustable in length.

In one embodiment the contraction device comprises a ram having a cylinder and a rod, a hook
at the end of the cylinder and a hook at the end of the rod, the ram being activated to apply a
pulling force to the leg/back muscles of the carcass side. The ram may be adapted to apply, on

retraction of the rod, a pulling force of about 150kg.
The rod may have a stroke length of about 150-250mm, preferably about 160mm.

In one embodiment the stretched carcass side is subjected to a meat conditioning process
comprising chilling a carcass side in a first conditioning stage in which the carcass is maintained

in air circulated at a temperature of from 10 to 12°C.

After the first conditioning stage the carcass side may be further chilled in a second conditioning
stage in which the carcass is maintained in air circulated at a temperature of from 4 to 6°C.
Immediately after the second conditioning stage the carcass side may be further chilled in a third
conditioning stage in which the carcaés is maintained in air circulated at a temperature of from

+2°C to -1°C.

In one embodiment the first conditioning stage takes place over a period of from 9 to 17 hours

after stunning of the animal from which the carcass side is produced.

In one case the second conditioning stage takes place over a period after the first conditioning

stage of up to 24 hours after stunning.
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In one case the third conditioning stage takes place over a period after the second conditioning

stage of up to 90 days after stunning.

In one case the third conditioning stage takes place over a period after the second conditioning

stage of up to 21 days after stunning.

In one embodiment air is circulated during the first conditioning stage at a speed of from 0.5 to
1.5 metres/second. In one case air is circulated during the second conditioning stage at 0.3-1.0
m/s. In one case air is circulated during the third conditioning stage at 0.3-1.0 m/s.

The invention also provides apparatus for applying a pulling force to a carcass side comprising
an elongate contraction device and rigid connectors at ends of the contraction device, the device
being adapted to apply a pulling force of from 100 to 400kgf to muscles of the carcass side.

In one embodiment the contraction device is adjustable in length.

In one case the contraction device comprises a ram. The ram may comprise a cylinder and a rod

and the rigid connectors are provided at the ends of the rod and the cylinder.

In one embodiment the connectors comprise a first hook at the end of the cylinder and a second

hook at the end of the rod.
The ram may be adapted to apply, on retraction of the rod, a pulling force of about 150kgf.

The rod may have a stroke length of from 150 to 200mm. The rod may have a stroke length of

about 160mm.

In another aspect the invention provides a meat conditioning process comprising the steps of:-
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chilling a carcass side in a first conditioning stage in which the carcass is maintained in

air circulated at a temperature of from 10 to 12°C,

after the first conditioning stage further chilling of the carcass side in a second
5 conditioning stage in which the carcass is maintained in air circulated at a temperature of

from 4 to 6°C, and

immediately after the second conditioning stage further chilling of the carcass side in a
third conditioning stage in ‘which the carcass is maintained in air circulated at a

i0 temperature of from +2°C to -1°C,

wherein:-
the first conditioning stage takes place over a period of from 9 to 17 hours after stunning

of the animal from which the carcass side is produced;

15
the second conditioning stage takes place over a period after the first conditioning stage
of up to 24 hours after stunning; and
the third conditioning stage takes place over a period after the second conditioning stage
20 of up to 90 days after stunning.
In one embodiment air is circulated during the first conditioning stage at a speed of from 0.5 to
1.5 metres/second. In one case air is circulated during the second conditioning stage at 0.3-1.0
m/s. In one case air is circulated during the third conditioning stage at 0.3-1.0 m/s.
z5

The invention also provides tenderised meat in which the muscle fibres are stretched to achieve a
sarcomere length of from greater than 2.6 and up to 4 microns, typically up to 3.5 microns,

typically 3.0 to 3.2 microns.

30

Brief Description of the Drawings
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The invention will be more clearly understood from the following description thereof given by

way of example only, in which:-

Fig. | is a view of a carcass side in which additional pulling force is applied;
Figs. 2 and 3 are views illustrating the application of pulling force;

Fig. 4 is a perspective view of a contraction device used in the invention;

Fig. 5 is a view of the contraction device in an extended release configuration;
Fig. 6 is a view of the contraction device in a retracted contracting configuration;
Fig. 7 and 8 illustrate the mounting of the contraction device to a carcass side;
Fig. 9 illustrates the retraction of the contraction device to apply a pulling force;
Fig. 10 illustrates the release of the contraction device to release the pulling force;
Fig. 11 is a cross section of muscle fibres in a relaxed condition;

Fig. 12 is a cross sectional view showing the muscle fibres stretched; and

Fig. 13 is a graph of chilling temperature over time.

Detailed Description

This method and apparatus of the invention optimizes the muscle temperature-pH conditions and
degrees of muscle stretch to increase proteolysis and maximize sarcomere length and thus

improve meat such as beef tenderness and juiciness.

Muscle proteclysis involves the ability of endogenous enzymes (e.g. calpains) to “breakdown”
(termed “denaturation”) muscle bonds which makes the meat more tender. The activity of these

enzymes are highly dependent on the pH-temperature conditions within the meat.

The basic building block of striated muscle such as beef tissue consists of a series of muscle
fibres. These fibres consist of a series of structures (called sarcomeres) arranged end on end. A
sarcomere is a series of overlapping muscle filaments (called Aandl bands). Stretching the
muscle before the onset of rigor mortis (where cross links form to “fix” the bands in position)
reduces the overlap between bands and reduces fiber diameter. This leads to a reduction in the

energy required to shear the meat i.e. improved tenderness. In addition, the chilling rate of the
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meat after exsanguination can induce muscle shortening either because it is toe cold (cold

shortening) or too warm (heat shortening).

Conventionally, beef sides are suspended from the achilles tendon. This hanging position leads
to muscle stretch measurements (sarcomere length) of 1.7 microns. Other prior art hang
carcasses from the tail region and lower the “leg” of the animal to angles between 90-160
degrees from the vertical axis. This can achieve sarcomere Jengths in the region of 2.0-2.6

microns,

In contrast, in the invention stretching involves hanging the leg of the animal at an angle to the
vertical but using the weight of the attached carcass and an external contraction device with rigid
connectors to apply an additional pulling force of 50 to 500kgf, typically 100 to 400kgf, typically
100 te 200kgf, preferably 130 to 170kgf,lpreferably about 150kgf onto the leg and back muscles.
This is achieved by joining the carcass such as the shank in the case of beef, to a rib bone,
preferably the 1% rib bone with a connector/contraction device with suitable tensile strength to
apply and transmit the force. This arrangement achieves a sarcomere length of greater than 2.6.
In some cases the sarcomere length is up to 4 microns, typically up to 3.5 microns, typically of
3.0 to 3.2 microns with consequent improvement in tenderness, juiciness and reduced exudate
loss from the muscle. The increase is sarcomere length is diagrammatically illustrated in Figs.

1{and |2

Sarcomere length of the post-rigor meat may be measured using laser diffraction techniques as
outlined from example by Voyle CA [1971], Proc. 17" Eur. Meeting, Meat Res. Work, Meat
Research Institute, Langford, Bristol 95-97, The sarcomere length of a meat muscle or steak is

an average of the sarcomere length of 10 samples of the meat muscle.

The invention may be applied to any suitable carcass such as bovine, ovine, or porcine. In the

case of beef, the carcass is split into two sides and a carcass side is hung as described.

In some embodiments the hind legs of a carcass or a hind leg of a carcass side are hung at an

angle of from 90 to 170, preferably 145 to 160 degrees to the vertical.
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In the invention, portions of a pre-rigor carcass side 1 are joined with a connector that has
sufficient tensile strength to resist the additional pulling force applied by the contraction device.
In this case the connector comprises an elongate member 10 one end 11 of which is attached to
the shank 12 of the side | and the other end 13 of which is attached underneath the first rib bone
14 of the carcass side 1. The connector is preferably adjustable in length to facilitate ergonomic
attachment of the device to the carcass followed by subsequent contraction to bring the shank

into correct orientation and under the prescribed tension.

The connector in this case comprises a ram having a cylinder 20 and a rod 21. The ram is
operated by pressurised air which is delivered through an inlet port 29 and exhausted through an
outlet 25. A first hook 30 is mounted to the end of the cylinder 20 and a second hook 31 is
mounted at the end of the rod 21. In a release position (Fig. 2) the rod 21 extends from the
cylinder. The operator can readily attach to the shank 12 using the hook 30 and to the first rib 14
using the hook 31 (Fig. 3). The ram is then activated by pressurised air to apply a retracting
force to the rod 21 which pulls the shank 12 down and applies a pulling force to the leg and back
muscles of the carcass side. The ram is configured or adapted to apply a pulling force of about
150kg. The pulling force is applied for a period of 18hrs to 168hrs, preferably 18hrs to 48hrs,

usually approximately 48hrs.

The additional force applied by the ram may be measured using a strain gague. For example, a
strain gague may be interpased between the ram and the hook 30 which is attached to the shank

of the carcass.

The ram typically has a stroke length of about 150 to 250mm (preferably about 160mm) and the
cylinder diameter is about 60mm. It is fitted with a quick release pressurisation/de-

pressurisation valve. The pressure is 6 -16 bar gauge.

Referring to Figs. 4 to 10 a contraction device and a method for applying a pulling force are
illustrated in further detail. In this case the ram has a port 29 fitted with a quick release valve

which is operated by an actuater 40 which has a trigger 41 for manual activation by an operator.
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The rod 21 of the ram is extended (Fig. 5) by engaging the actuator 40 with the port 29 and
activating the trigger 41 which causes pressurised air to be delivered from a pipe 42 into the ram.
The rod 21 of the ram is retracted (Fig. 6) by engaging the actuator 40 with the port 29. In this
case pressurised air is refeased from the ram through the outlet 25 and the rod 21 refracts, In a
first step (Fig. 7) the hook 30 is engaged in an open slot 45 in the shank of the carcass leg. In
this configuration the rod 21 is in an extended configuration. This means that the operator does
not have to apply significant force when attaching the hook 31 to the first rib 14 of the carcass
(Fig. 8). During this first step the leg is pulled down a small distance only. When the hooks 30,
3] are in place the operator then attaches the activator 40 to the port 29 and activates the trigger
to cause the rod 21 to retract into the cylinder and thereby apply a pulling force which pulls the
leg downwardly (Fig. 9) as described above. The activator 40 is removed and the pulling force is
applied for a period of time. An operator then attaches the activator 40 to the port 29 and
activates the trigger which releases pressﬁrised air and causes the rod 21 to extend (Fig. 10),
allowing the contraction device to be readily removed. The contraction device is then ready for

use on another carcass.

The force of contraction is illustrated by a contraction arrow A or vector which runs parallel to
the longitudinal axis of the cylindrical body in the contracted state. The force may be measured
by attaching a spring balance to the cylinder during contraction. The force applied is in a fixed

mathematical relationship to air pressure and cylinder diameter.

The contraction device preferably comprises a ram for ease of use and efficiency. However,
other types of contraction devices may be used such as a lockable spring or rack and pinion

mechanical devices.

Some of the meat cuts may be released from the carcass prior to stretching. The cuts such as top
flank may be released by severing most, but not all, of the contact of the muscle with
surrounding tissue so as to improve air circulation around the meat which can be somewhat

disimproved by lowering the shank as described.



]
LN

DEVR27/C/IE2
14

In the invention the benefits of enhanced muscle stretch above are maintained by controlled
chilling of the carcass to minimize muscle contraction due to “heat shortening”, “cold

shortening” and “rigor shortening”. This is achieved by the following precise air chill regime.

Stage 1 Conditioning: +10 to +12°C air temperature : for a period of 9-17 hrs post

stunning. Air Speed : 0.5-1.5 m/s.

Stage 2 Conditioning: +4 to +6°C air temperature : for a period 24hrs from stunning

of 1* animal in the production batch (such as a chiller batch). Air Speed : 0.3-1.0 m/s,

Stage 3 Conditioning: +2 to -1°C air temperature : for a period immediately
succeeding the end of Stage 2 Conditioning up to 90 days from stunning of a given

animal. Air Speed : 0.3-1.0 m/s.

The staged conditioning is diagrammatically illustrated in Fig. 13.
The relative humidity may be controlled in the range 0% to 98% during any of the conditioning
stages. In particular, during the third conditioning stage the relative humidity may be maintained

below 50%.

This chill regime complements the carcass types processed (weight, gender, muscle depth, fat

cover and metabolic rate).

The tissue is maintained in the stretched condition until rigor mortis and isometric tension are
completely resolved. The quarters are not re-suspended from the achilles tendon or removed
from the carcass skeleton until a minimum of 48hrs post stunning at which point the fillet is
loosened from the side (to prevent tearing), the side is re-suspended from the Achilles tendon

and the meat is removed from the skeleton during deboning.

The system provides improved tenderness, juiciness, and overall palatability of meat cuts while

reducing exudate from prolonged vacuum storage. In the invention the maturation time to
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mature beef cuts can be reduced leading to reduced weight losses in storage and storage time.

The meat also has colour stability and bacteriological levels due to this accelerated maturation,

The system also ensures that all animals achieve a sarcomere length of greater than 3.0 microns
in the major back and leg cuts (sirloin, rump, topside, rib-eye, chuck and silverside) even though
animals glycolyze at different rates and hence can be at different degrees of rigor (i.e. stiffness)
at the end of the kill line. The 150kgf is sufficient to accommodate any degree of stiffness and to

stretch the muscle. This reduces variation in palatability between animals.

In the invention the muscle fibres of the tenderised meat are stretched to achieve a longer
sarcomere length. Meat is tenderised whilst minimising exudate loss under vacuum pack
storage. The meat muscles are stretched in a labour friendly, ergonomic manner in which an

operator is not being required to apply significant manual force.

It will be appreciated that whilst some of the drawings illustrate cattle carcass processing the
invention may be applied to any suitable animal, especially bovine, ovine or porcine. The pulling
device may be attached to any suitable points of attachment of a particular carcass or part

thereof.

The invention is not limited to the embodiments hereinbefore described which may be varied in

detail.
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A meat conditioning process comprising the steps of:-

chilling a carcass in a first conditioning stage in which the carcass is maintained

in air circulated at a temperature of from 10 to 12°C,

after the first conditioning stage further chilling of the carcass in a second
conditioning stage in which the carcass is maintained in air circulated at a

temperature of from 4 to 6°C, and

after the second conditioning stage further chilling of the carcass in a third
conditioning stage in which the carcass is maintained in air circulated af a

temperature of from +2°C to -1°C,

wherein:-
the first conditioning stage takes place over a period of from 9 to 17 hours after

stunning of the animal from which the carcass is produced;

the second conditioning stage takes place over a period after the first conditioning

stage of up to 24 hours after stunning; and

the third conditioning stage takes place over a period after the second

conditioning stage of up to 90 days after stunning.

A process as claimed in claim 1 wherein air is circulated during the first conditioning

stage at a speed of from 0.3 to 1.5 metres/second.

A process as claimed in claim 1 or 2 wherein air is circulated during the second

conditioning stage at a speed of from 0.3 to 1.0 metres/second.
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A process as claimed in any of claims 1 to 3 wherein air is circulated during the third

conditioning stage at a speed of from 0.3 to 1.0 metres/second.

A process as claimed in any of claims 1 to 4 wherein muscles of the carcass are stretched

prior to conditioning.
A process as claimed in claim 5 wherein muscles of the carcass are stretched by:-

hanging a carcass or a part thereof;
applying an additional pulling force of from 50 to 500kgf to muscles of the
carcass in order to stretch the muscle filaments; and

maintaining this force until rigor is complete.

A process as claimed in claim 6 wherein the additional pulling force applied is from 100

to 400kgf.

A process as claimed in claim 6 or 7 wherein the additional pulling force applied is from

200 to 400kgf.

A process as claimed in any of claims 6 to 8 wherein the pulling force is applied for a

period of from 18hrs to 168hrs.

A process as claimed in any of claims 6 to 9 wherein the pulling force is applied for a

period of from 18 hrs to 48hrs.

A process as claimed in any of claims 6 to 10 wherein the pulling force is applied for a

period of about 48hrs.

A process as claimed in any of claims 6 to 11 wherein the additional pulling force is

applied to the leg and back muscles of a carcass.
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A process as claimed in any of claims 6 to 12 wherein the carcass is hung by hanging the

hind leg(s) of the carcass.

A process as claimed in any of claims 6 to 13 wherein the carcass comprises a carcass

side and the carcass is hung by hanging the hind leg of the carcass side.

A process as claimed in any of claims 6 to 14 comprising the step of hanging the hind

feg(s) of the carcass at an angle of from 90 to 170 degrees to the vertical.

A process as claimed in claim 15 wherein the carcass is hung at an angle of 145 to 165

degrees to the vertical.

A process as claimed in any of claims 6 to 16 wherein the carcass comprises a carcass

side and the method comprises hanging the hind leg of the carcass side.

A process as claimed in any of claims 6 to 17 comprising the step of joining portions of
the carcass with a contraction device and rigid connectors having sufficient tensile

strength to apply/resist the additional pulling force applied.

A process as claimed in claim 18 wherein the contraction device is attached to the shank

of a carcass and to a rib bone of the carcass via connectors.

A process as claimed in claim [9 wherein the contraction device is an elongate member a
first end of which is attached to the shank of the carcass and a second end of which is

attached to a rib bone of the carcass.

A process as claimed in claim 20 wherein the second end of the elongate member is

attached to the first rib bone of the carcass.

A process as claimed in any of claims 18 to 24 wherein the contraction device is

adjustable in length.
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A process as claimed in any of claims 18 to 22 wherein the contraction device comprises
a ram having a cylinder and a rod, a hook at the end of the cylinder and a hook at the end
of the rod, the ram being activated to apply a pulling force to the leg/back muscles of the

carcass.

A process as claimed in claim 23 wherein the ram is adapted to apply, on retraction of the

rod, a pulling force of about 150kg.

A process as claimed in claim 23 or 24 wherein the rod has a stroke length of from 150 to

250mm.

A process as claimed in any of claims 23 to 25 wherein the stroke length is about

160mm.

A process substantially as hereinbefore described with reference to the accompanying

drawings.
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