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1 Background
1.1

Introduction

This project was conducted in response to enquires from Korea about the purchase of beef
feet. Previous experience was that Australian processes may not produce beef feet of
suitable quality for export to Korea. The project was intended to develop a process to
produce an export quality product.

1.2

Background to the beef feet dehairing project

The Australian red meat industry is subject to increasing pressure to achieve and maintain
global market competitiveness. A contributor to this increase in pressure has been
international animal disease outbreaks such as BSE and FMD. These diseases have
affected consumer confidence in global markets and this has translated into significant
downturn in consumption.
The Australian industry relies upon exports income to sustain viable businesses. It is
essential that Australian enterprises strategically and tactically meet the challenges of global
markets and ultimately protect and promote superior products to the world. One way of doing
this is to develop new product opportunities such as the one proposed in this project.
This project capitalises on the international market for beef feet. Beef feet are popular in
Korea and Indonesia where they are used in soups and stews.
The main use of beef feet is to render them to make meat meal and tallow. The yield of
tallow and meat meal from beef feet is about 49% (W.F. Spooncer, 1992). One tonne of feet
yields about 440 kg of meat meal and 50 kg of tallow with a value of about $272 (values
based on June 2008 report of MLA Co-products market analysis project). Early
investigations showed that the value of beef feet can exceed $2.00 / kg. Assuming a
minimum weight loss of 10% during processing the net value of unprocessed beef feet is
about $1800 per tonne. The yield of beef feet is about 7.5 kg per head. For a kill of 200,000
head per year, the revenue from rendering beef feet is about $400,000 per annum. The
potential revenue from edible beef feet is about $2.7 million per annum.

2 Project Objectives and outcomes
In the past the Australian red meat industry has not been successful in the production or sale
of beef feet. This project aims to capitalise on the international market for beef feet and
create new product opportunities. In order for the project to fulfil this aim the following project
objectives must be met:
a) To develop a process design for the beef feet hair removal process;
b) To install and validate a beef feet hair removal process; and
c) To contribute to the development of dissemination material.
Upon completion of the project it is expected that the outcomes will benefit the Australian red
meat industry in general. The project outcomes are:
a) An evaluation of beef dehairing technology – while no new technology was developed
during the course of this project, existing technology not currently used within the
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Australian red meat industry was evaluated for business acceptance and market
opportunities. This information will be available for dissemination to the industry upon
completion of the project.
b) A video of the completed process – the video will be used for dissemination within the
Australian red meat industry and will contain details of the process in terms of
operation and product as well as an evaluation of the market size for the process.
c) Intellectual property – the project intellectual property comprising of the Final Report
will be the sole property of MLA.

3 Methodology
The main sections of the project are:
Research into market size
a) Prepare a validation of market size a full financial evaluation and benefit;
b) Research, tabulate and evaluate on paper the various machines types and associated
equipment available for this process;
c) Develop a process design including price and evaluate the project potential to determine
whether it is viable to move forward; and a “Go” / “No Go” decision will be made by MLA
based on the outcomes of the research and development and the validation of the market
size.
Procurement and installation of equipment
a) Purchase the capital items at their own cost; and
b) Transport, install and dry commission equipment.
Train, trial and optimisation
a) Train operational and maintenance staff in the operation of the equipment; and
b) Trial the equipment and optimise the operation to obtain maximum efficiency
Validation and report
a) Validate the efficiency of the process;
b) Apply and get acceptance for new product classifications if applicable; and
c) Produce a Final Report.
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4 Results and Discussion
4.1

Market and product investigation

The development of a new product is driven by the market and client product specifications.
An investigation into the potential market for beef feet was conducted to ensure that
production of beef feet will be profitable. The results of this investigation are summarised
below.

4.1.1 Market investigation
The investigation into the potential markets was conducted by first identifying the global
region and then narrowing this down to determine the potential countries, sector and finally
the client base.
On a global scale the demand for the beef feet is primarily located within the Asian market,
specifically concentrated in Southern Korea and Indonesia. In addition to Korea and
Indonesia there is potential for the market to expand into other areas of Asia such as China.
Once the relevant countries were identified the sectors within these countries were targeted.
Clients for the beef feet can be found in the trading, wholesale and retail sectors. These
clients include supermarkets, hotels, and restaurants.
Beef feet are used as a primary ingredient in soups and stews. They may be sold as a
primary or unprepared product or may undergo secondary and tertiary preparation before
sale depending on the client. Demand is subject to seasonal changes and other global
influences such as the current BSE fears concerning products from the US. There is minimal
consumption specific data available. However, potential customers may enter into long term
commitments to buy product.

4.1.2 Generic product specifications
Specific product specifications for beef feet are driven by the client’s requirements. However
there are some generic product requirements for the beef feet. These are:
•
•
•

Full leg
No hair
No toe nail

Other general specifications that may affect the market value of the beef feet product are:
•
•
•

Toe colour – the toe area should be pink in colour. Grey toes lower the product grade.
Damage to the joint, nail or leg – The more damage to a foot the lower the product
grade.
Skin colour – The skin should be pale and almost white in colour. Dark pigmented
patches of skin lower the product grade and thus the market value.

Figure 1 illustrates beef feet produced as part of this project that have met the generic
product specifications and requirements.
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Figure 1 – Example of the Australian beef feet product
A recent market report of beef in Korea, known as Hanwoo, compiled by KAMIS showed that
there are differences in beef feet product produced locally in Asian regions and feet that are
imported into the region. These differences are outlined in 1 below.
Table 1 – Comparison of Hanwoo beef feet and beef feet imported into Korea
Hanwoo
• Its shank bone is slender
• The skin colour is light yellow.
• When cooked for some time gives out a
delicious smell

Imported beef
• Shank bone is thick
• The skin colour is almost white
• Gives out less delicious smell when
cooked

Of the differences outlined in 1, skin colour is an important one to note. Clients indicate a
preference for high quality beef feet with pale almost white skin within the Korean market.
The ability for Australian processors to produce beef feet with these qualities could result in a
competitive advantage over other processors.

4.1.3 Market value of beef feet
The specific market value for beef feet will depend on the quality of the product and the
client. The value is also affected by seasonal changes, global influences and demand. There
is minimal information on market vale trends for beef feet without commissioning specific
information however the current average market value of beef feet is within the range of $1 –
3 per kg of primary product.
4.2

Beef feet production process development

In order for the project to be successful the production process must be easily integrated into
existing processing facilities. It must be simple and cost effective to operate while producing
high quality beef feet that meet international standards. Materiels Charles Mecal (MCM) is a
world leader in co-product processing solutions. MCM provided information on the most
efficient methods of processing beef.
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A brief description of the beef feet production process as advised by MCM is given below.
This process was optimised during trials outlined in section 4.5 of the report, which ultimately
resulted in the final beef feet production process detailed in section 4.6.
The beef feet production process starts with the removal of the feet on the slaughter floor.
Once removed the feet are transferred to the beef feet processing room. The fist stage in feet
processing is to scald the feet and remove the hair. This is done in a dehairing machine in
batches of approximately 100 pieces. Each batch is processed in 3 stages.
The total cycle will take approximately 25 - 35 minutes to complete. The temperature may
vary depending on the mix (size & colour) of feet being processed. The feet should be
checked periodically during the process to ensure that the hair is being removed successfully
and that scalding is taking place as expected.
Once the scalding and dehairing process is complete the feet are removed from the machine
and transferred for further inspection and trimming. Next the toenails are removed from the
feet using a hoof removal machine. Damage to the soft tissue should be avoided when
removing the toenail.
The products are again checked, trimmed and distal ends are removed by bandsaw if
required to remove damaged or contaminated ends. The finished article is then transferred to
the packing room for final inspection and grading. Finally it is packaged, labelled and
transferred to the freezer.
4.2.1 Required changes to the slaughter process
Typically, feet are removed from the carcass on the slaughter floor and sent to the rendering
facility. With the introduction of the process of collecting the feet for further processing the
operators’ tasks may be altered at two stations in the slaughtering process to facilitate the
removal of the feet in a way that satisfies the needs of the final specification and to meet the
regulatory requirements.
To facilitate beef feet production the feet are removed by first marking the hide of the front
legs with a knife and then removing the foot at the joint with a knife. This eliminates the task
of removing the feet with mechanical clippers. It should be noted that marking the hide
creates the possibility of contamination of the legs. Additional trimming is required on the
slaughter floor to ensure that any contamination is removed from this point.
In addition to changes on the slaughter floor a collection bin was placed at the bottom of the
chute that sent the beef feet to the rendering facility. Once full, the collection bin was
transported to the beef feet processing room. This process can be automated in permanent
installations.

4.3

Machinery and associated equipment

4.3.1 Review of available machinery and associated equipment
A search for appropriate machines and associated equipment for the beef feet dehairing
process resulted in only one appropriate supplier, Materiels Charles Mecal (MCM) based in
France.
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MCM manufactures and supplies dehairing machines and pneumatic hoof removers. MCM’s
dehairing machine, type EGX, is used for dehairing cattle feet. It is produced from stainless
steel making it durable and easy to clean. The dehairing machine can be seen in Figure 2

below.

Type
EGX
8
EGX
12
EGX
15

A
1600

Dimensions (mm)
B
C
D
1250
850
1020

2000

1400

850

1270

2350

1400

850

1520

Figure 2 – MCM dehairing machine type EGX (Figure from the MCM
brochure found in Appendix A)
The dehairing machine is available in three different sizes as shown in the equipment sketch
in Figure 2. Type EGX 15 was chosen as the most suitable as the volume of the machine is
the most appropriate for the expected throughput of beef feet.
In addition to the dehairing machine a hoof remover is also required. MCM’s hoof remover is
pneumatically operated and performs quickly and securely. The hoof remover is also made
of stainless steel and is supplied complete with a regulating and lubricating air filter. The
unique design of the hoof remover allows 500 feet to be processed per hour. The hoof
removal machine is shown in Figure 3.
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Figure 3 – MCM pneumatic hoof remover (Figure from the MCM brochure found in
Appendix A)
The brochures for these pieces of equipment have been included in Appendix A.

4.3.2 Procurement and installation of equipment
The dehairing and hoof removing machines were supplied and installed by Food Processing
Equipment Pty Ltd (FPE). A summary of the equipment capital, installation and
commissioning costs are given in Table 2.
Table 2 – Summary of the equipment capital, installation and commissioning costs
Item

Quantity

Cost (2004 r.r.p.)

MCM dehairing machine EGX 15

1

AUS$68,970

MCM hoof remover

1

AUS$9,190

Installation and commissioning

-

AUS$10,000

Total

-

AUS$88,160

The main considerations when installing and commissioning the equipment was the location
of the equipment within the production facility, the connection of services such as electricity
and water and the removal of wastes from the beef feet processing stations.
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4.4

Training of operational and maintenance staff

The training of operational and maintenance staff working on beef feet production is an
ongoing process and will evolve as the beef feet production process itself is further
optimised. Work instructions have been developed and are currently under review.

4.5

Processing system trials and optimisation

The purpose of the processing system trials was to optimise the processing system in terms
of product quality and operational costs. These trials were conducted in three phases:
Phase 1 – Process trials
Phase 2 – Product and process trials
Phase 3 – Mechanical process trials
Details of these trials are given in the following sections.

4.5.1 Phase 1: Process trials
The purpose of the phase one trials was to conduct processing system testing and
commissioning. The testing was conducted with product however the focus was on the
process and not product quality.
Trial period: Jan 2004 to Jun 2004
Outcomes: The process and equipment were commissioned successfully allowing the trials
to commence to phase 2.

4.5.2 Phase 2: Process and product trials
The phase two trials were conducted in conjunction with the client and the client’s operators.
The purpose was to adjust the process to produce a product of acceptable quality for the
client.
Trial period: Sep 2004 to May 2005
Outcomes: A product of acceptable quality for the client was achieved however the process
required a considerable amount of additional manual labour. The extra labour was required,
because the dehairing machine did not removing all of the hair from the feet. In order to meet
the product specifications the additional operators manually removed the remaining hair from
the feet after it exited the machine. The additional costs in labour meant that the process was
no longer cost competitive.

4.5.3 Phase 3: Mechanical process trials
The purpose of the phase three trials was to rectify the problem of the additional labour
required to meet product specifications from phase two trials.
Trial period: Start date – Oct 2005
Outcomes: The solution to the manual labour problem was to remove the hair in the
dehairing machine using a two stage process, first with a processing additive and secondly
with mechanical abrasion to achieve complete hair removal. The mechanical abrasion
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includes abrasive pads on the walls of the dehairing machine and the use of extra toenails
for added abrasion.
This process was effective in removing majority of the hair from the feet. The small amount of
remaining hair is removed by flaming and scrubbing the feet as detailed in section 4.6 of this
report. This process is most successful in processing feet that have light hair. Darker hair
tends to be coarser and more difficult to remove. In addition to this the dark hair is usually
coupled with dark pigmented patches of skin that lowers the grade of the foot and its market
value.

4.6

Process description and product flow diagram

This section of the report details the final beef feet production process resulting from the
process system trials and optimisation. The process is illustrated in the product flow diagram
shown in section 4.6.2. Details on the process are provided in section 4.6.1.

4.6.1 Final beef feet production process description
The process description for beef feet production below is an expanded version of the beef
feet product flow diagram shown in Figure 4. Please refer to Figure 4 when reading the
following description for photographs illustrating each step in the process.
STEP 1 – Transfer and sorting of beef feet
The beef feet are collected in bins after they are removed from the carcass on the slaughter
floor. The feet are then transferred in these bins to the beef feet processing room. Upon
arriving at the beef feet processing room the feet are sorted according to their colour into
light, medium and dark. The reason for this is that the process of removing the hair varies
with colour. In general the darker the hair the more difficult it is to remove and therefore
adjustments to processing time may be required.
Risk – Contamination of product during transfer.
Control – Lids are fitted on the bins before they are transferred to the processing room from
the slaughter floor to prevent contamination.
STEP 2 – Hair removal in the MCM dehairing machine
After they are sorted the feet are loaded into the Scudder and one batch will contain 100 feet.
The feet should be evenly distributed within the Scudder.
Once the machine is loaded the lid of the Scudder should be closed in preparation for the
first cycle. A processing aid is added during the cycle to assist in hair removal. Operators
should perform visual checks throughout the cycle and stop the process once all of the hair
has been removed. Different batches may require different processing times depending on
how coarse the hair is.
The second cycle is a rinse cycle operating at low speed with a gradual increase in water
temperature. During the wash cycle the operator will periodically remove a leg and attempt to
remove its toenail. Once the toenail can easily be removed the cycle is stopped and the
contents of the Scudder is emptied onto a sorting table.
Risk – Product not washed properly

10

P.PSH.0169 - Dehairing of cattle and sheep heads and hooves

Control – The water temperature is monitored and controlled using a temperature gauge on
the input water. The time of each cycle is also monitored and visual checks on the product
are performed throughout the process.
STEP 3 – Product sorting and inspection
The legs are separated from the toenails on the sorting table. The legs are also inspected for
defects and any defective legs discarded to ensure that product standards apply. The
remaining legs are removed to a holding station to await toenail removal. The extra toenails
are placed in tubs ready to be loaded into the dehairing machine again.
Risk – Product that does not meet product standards being further processed and packed.
Control – Feet are inspected at this point and may be reprocessed in the dehairing machine
or discarded to ensure product standards apply. Any product coming into contact with the
floor must be excluded from further processing.
STEP 4 – Intermediate holding station
The intermediate holding station is a table with overhead water jets where the beef feet are
held while awaiting toenail removal.
STEP 5 – Toenail removal
The toenails are removed in the toenail removal machine. The machine is pneumatically
operated with a pedal at the base allowing operators to control the machine with their foot.
After removal, the toenails are dropped into collection tubs at the base of the machine. Care
must be taken by operators to prevent damage to the upper toe area during this process, as
damage will lower the product grade and thus market value.
Risk – Waste product build up.
Control – The collection tubs at the base of the machine should be emptied on a regular
basis. In future this process may be automated.
STEP 6 – Flaming
A flaming device is passed over the feet to singe any remaining hairs on the leg. If a large
clump of hair is present on the leg it should be shaved with a knife prior to flaming to avoid
leaving burn marks on the leg.
Risk – Burning of skin (both the feet product and operator)
Control – The flaming area should be located away from the trimming area and has suitable
measures in place to prevent burning operators. Operators operate the flaming device taking
care not to burn the skin of the beef feet. Again any product coming in contact with the floor
should be excluded from further processing.
STEP 7 – Water bath soak
The legs are soaked in a water bath to assist in the removal of any remaining hairs.
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Risk – The water becomes dirty.
Control – The water in the bath should be changed regularly before it becomes dirty to
prevent contamination.
STEP 8 – Trim and scrub
After removal from the cold-water bath the legs are scrubbed to remove any remaining hairs.
If any hair cannot be removed the feet may need to be flamed again. After the scrub the feet
are stored in water again in wait to be transferred to the grading room.
Risk – Non clean product being packed.
Control – All feet are inspected and visible hair removed. This may require further trimming
and flaming. Any product that comes in contact with the floor should be excluded from further
processing.
STEP 9 – Grading
The legs are graded on their physical appearance including skin colour and defects. The
grading system was developed in conjunction with the client and may be changed in future
depending on client specifications. The product is also allowed to “drip dry” on the grading
table before being packed.
STEP 10 – Packing
The product is packed into cartons and palletised in preparation for freezing and transport.
Cartons are to be identified by a label.
Risk – Time and temperature requirements
Control – The room in which the products are to be graded and packed is kept at 10°C. Once
palletised the cartons are sent to the Cold Storage facility on conveyor belt.

4.6.2 Beef feet product flow diagram
The beef feet production process is illustrated in the beef feet product flow diagram shown in
Figure 4 on the following page.

12

P.PSH.0169 - Dehairing of cattle and sheep heads and hooves

Figure 4 – Beef feet product flow diagram
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4.7 Cost benefit analysis
A cost benefit analysis was performed to determine the net profit margin for the beef feet project.
The amount of beef feet product produced each week is calculated in Table 3. For these calculations
it was assumed that 40% of the feet collected on the slaughter floor would be recovered for beef feet
production. This assumption is based on the current production capacity of 13 cycles per shift, 2
shifts per day and approximately 100 feet per cycle. In addition 95% of the beef feet processed will
be able to be sold. This accounts for the occasional foot that is below product standards.
Table 3 – Mass of beef feet product produced
Assumptions

Units per
week

Raw material
(kg)

Estimated
finished
product (kg)
(95%)

Weekly
production
(kg)

Annual
production
(kg)

Cattle kill per
week

4000

Hind feet
recovere
d (40%)

1600

4.4

4.18

6,688

334,400

Fore feet
recovere
d (40%)

1600

3.8

3.61

5,776

288,800

Total

3200

12,464

623,200

From Table 3 it can be concluded that the beef feet production process will produce 12,464kg of
beef feet per week and 623,200kg per annum.
The capital and operating costs are calculated in Table 4. The capital costs were amortised over 5
years with an interest rate of 8%. The cost of labour was taken to be the current $52,850 per labour
unit.
Table 4 – Capital and operating costs summary
Capital

Annual cost (AUS$)

Machinery system &
installation

132,000

Amortise 5 years

26,400

Weekly cost (AUS$)

528.0

Page 14 of 20

P.PSH.0169 - Dehairing of cattle and sheep heads and hooves

Interest 5 years @ 8%

10,560

211.2

Operating costs
Annual cost (AUS$)
Labour = 3, Shifts = 2

Labour

Weekly cost (AUS$)

317,100

6,342

19,800

396

33,178

691

Power, water, effluent

36,000

720

Packaging and
distribution

174,496

3,490

Site costs (share with
Kill floor)

94,350

1,887

Value of reduced
render return

112,176

2,244

Total

824,060

16,509

Units/week = 6 x
$52,850/unit
Repairs and
maintenance
Processing aid

$1.80/L

From Table it can be concluded that the capital and operating costs of the beef feet production
process will be $824,060 per annum and $16,509 per week. Therefore the cost of the process per
kilogram of product is the total capital and operating costs divided by the total mass of beef feet
produced. This equates to $1.32 per kg beef feet.
The net profit margin for the process is calculated in Table 5 These calculations were based on the
sales assumptions for the amount of each grade of beef feet that the current production process
produces.
Table 5 – Net margin for the beef feet process calculations
Sales
assumptions
(Korea)

35% Prem
Gold

Current
market
value
(AUS$)
2.50

Less Costs
(AUS$)

Nett
margin per
kg (AUS$)

Net margin
on sales
per week
($)

Net margin
on sales
per annum
($)

1.32

1.18

5,128

256,395

Net margin
PA
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35%
Premium

2.20

1.32

0.88

3,819

190,959

21%
Standard

1.70

1.32

0.38

983

49,140

9% Select

1.40

1.32

0.08

85

4,233

0% Prem cut

2.00

1.32

0.68

-

-

$10,015

$500,728

100%
recovery

$500,728

From Table 5 it can be concluded that the net margin for the beef feet production project is $500,728
per annum.

5 Conclusions
From the initial market review for this project it can be concluded that there is a potential product
opportunity for Australian processing companies who are willing to develop processing systems for
the production of beef feet.
The cost benefit analysis shows that the net profit from this process is expected to be $500,728 per
annum.

6 References
KAMIS (2004) “Market report of Beef Hanwoo”
W.F Spooncer, (1992). By-product yields from sheep and cattle. Meat Research Report 2/92.
CSIRO Division of Food Processing. Cannon Hill QLD.

Page 16 of 20

P.PSH.0169 - Dehairing of cattle and sheep heads and hooves

7 Appendix A – MCM equipment brochures
The equipment brochures supplied by MCM when investigating the equipment for the beef feet
production process are displayed on the following pages.
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