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Elizabeth Owens
Elizabeth has been employed as an animal 
nutritionist throughout Australia for over 30 
years and is currently Technical Sales Manager 
at Symbio Alliance, looking after the stockfeed, 
AgVet, grain and livestock industries.
After completing an honours degree in Agricultural 
Science at the University of Western Australia, 
Elizabeth embarked on a career as an animal nutritionist providing
least cost feed formulations and technical services to a range of 
intensive and extensive livestock industries for some of Australia’s
leading animal health and nutrition companies.
Research in areas of broiler and equine nutrition has seen Elizabeth
publish multiple articles in her career with several book chapters to
her credit. Elizabeth is also an adjunct lecturer in animal nutrition
at the University of Qld. Elizabeth has served on RIRDC Research
Committees, and serves on a Standards Australia Committee for
stockfeed.
Based with Symbio Alliance for over 10 years and with extensive
experience in formulation of premixes and fi nished feeds, Elizabeth
is well qualifi ed to provide technical advice to industry on aspects
of quality control and analytical support of stockfeed products and
their ingredients.
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“Testing terminology for tallow and animal protein meals” 

Elizabeth Owens 

Symbio Laboratories – Brisbane, Melbourne, Sydney, China 

 

Consumers are increasingly aware of, and sensitive to, food safety and its linkage 
with animal production, including feeding practices. Food safety hazards associated 
with animal feed can be biological, chemical or physical. The outbreak of BSE and 
the Belgium Dioxin Crisis, are well known examples of how stockfeed quality 
impacts on the human food chain. 

The Australian Renderers Association (ARA) Inc. has long recognized this important 
link between product quality and the potential impacts on the human food chain. 
The ARA has effectively minimized many of these risks via its introduction of the 
Australian Standard for Hygienic Rendering of Animal Products – AS 5008. The challenge 
still remains however in the implementation of this standard and particularly, in the 
understanding of the analytical processes on which such a standard hinges. 

How well routine or violation testing meets the expectations of the stockfeed 
manufacturer and ultimately the human consumer is not well understood, with the 
right questions often only being asked after a food safety breach has occurred. AS 
5008  provides an excellent framework for setting priorities for routine analytical 
surveillance but many employees, new to the industry, may have difficulty 
understanding analytical terms and their meaning. Moreover, industry “newbies” 
may not be aware of the importance of representative sampling and what that 
entails. 

It is also important that the industry and individual companies do not set testing 
standards that cannot be maintained via even robust analytical methods. An 
understanding of measurement uncertainty and the sources of error is required.  

This paper and accompanying presentation will attempt to demystify some of the 
terminology associated with analytical testing and also identify sources of error that 
may impact on the accuracy and usefulness of test results. 

Key analytical properties for tallow and animal protein meals 

Analytical testing is used for 2 major purposes: 
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1. Quality control  
a. Monitoring of manufacturing processes 
b. Verification of supplier claims 
c. Identification of any contamination or pathogens – identified in 

HACCP plan 
2. Quality standards 

a. Verification of standards for trade 
b. Validation against HACCP parameters 

The  Australian Standard for Hygienic Rendering of Animal Products - AS5008:2007 
and Pocket Guides, specify the quality control specification and tests for each of the 
rendered products. It is against this standard of course, that the result of any testing 
needs to be assessed. This standard also stipulates the preferred method that should 
be applied in determining each of the target parameters. This is not always possible 
or practical as analytical methods evolve and improve over time as innovations in 
instruments and procedures are embraced. The potential impacts of different 
methodologies for completing each test will be discussed within each category of 
test.  

Chemistry analysis 

 The major nutrients/parameters being measured are as follows: 

Protein – expressed as Crude Protein % w/w. the %w/w refers to % weight for 
weight. This value is arrived at by measuring the nitrogen content and using a 
conversion factor of 6.25 (based on the amino acid composition of animal 
proteins). The ARA standard stipulates a DUMAS method which is a 
combustion method. LECO is a instrument brand based on the DUMAS 
combustion method. Kjeldahl is an older method (invented 125 years ago) 
that is subtly different to combustion methods and will produce a different 
result.  
Fat – expressed as Crude Fat, Ether Extract or Fat %w/w. Fat is composed of 
fatty acids and these become important in oil quality standards. The ARA 
standard stipulates a method AOAC 920.39 which is a gravimetric method 
recommended in the matrices of animal feed. AOAC 960.39 is a similar 
method but one specific for meat products.  
Moisture – also expressed as % dry matter w/w. The total of dry matter and 
moisture content should be 100%. Ideally any moisture reading should be 
conducted when the sample has reached a point where further drying (in an 
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oven) produces no further change in weight. Most commonly this would be 4-
6 hours but could be overnight. 
Fibre – measured as Crude Fibre %w/w representing the insoluble 
carbohydrate and cellulose fractions that may persist in the final product. This 
is distinct from an estimate of wool and hair which is conducted to identify 
the % of keratin material in a sample. 
Ash – this is the bone or mineral portion of the sample left after combustion. 
Results are expressed as a %w/w. Interestingly the ARA recommended 
method which dates back to a 1942 reference, stipulates 600 degrees for 2 
hours whereas more current methods specify 550 degrees for 4 hours. These 2 
methods will produce different results as demonstrated in a comparison in 
20121 and recommendations for modification to AOAC Official Method 942.05 
were suggested based on statistical analysis of the data and a review of the 
literature. 
Pepsin digestibility – It is necessary to know not only the amount of protein 
in a sample but also have an indication of the protein quality. This can be 
achieved by crudely replicating the action of an animal’s digestive tract in the 
laboratory. This is called in vitro digestibility assay which is based on the 
incubation of a sample with a single digestive enzyme, Pepsin under 
controlled conditions. After the period of incubation amino acids and 
peptides are released allowing the undigested protein to be separated and 
quantified and expressed as a % of total protein. A higher value for pepsin 
digestibility indicates a more digestible protein source. Processing 
temperatures and methods can negatively impact on pepsin digestibility as 
can presence of contaminants such as horn.  
Calcium and phosphorus – these elements are important in the formulation of 
animal feed rations and are quantified using atomic emission spectrometry. 
The results are expressed as %w/w.   
Amino acid profile – this test measures the quality of protein and reports the 
relative concentration of each of up to 20 amino acid as a %w/w. The report 
needs to show if the results are expressed as a % protein in the original 
sample or as a %w/w of the sample as a whole.  
Free fatty acids – this is a measure of the level of hydrolysis of the tallow 
sample which can lead to off flavours or odours in the product. The higher the 
FFA content, the lower the quality of the tallow. There is evidence in poultry 
diets that the apparent metabolizable energy content of fats linearly decreased 
with increasing FFA content4.Expressed as %w/w   
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MIU – moisture, insoluble impurities and unsaponifiable matter– insoluble 
impurities in tallow are usually bits of bone, hair or sand that has 
contaminated the product. Presence of water and insoluble impurities 
increases the rate of oxidation and hydrolysis of the product. Unsaponifiable 
matter is a measure that grades the tallows suitability for making soap. 
Peroxide value – is an indicator of the degree of oxidation of the tallow or it’s 
level of rancidity. It is expressed as mEq/kg or milli equivalents per kilogram. 
High quality fats will have a PV value between 1 and 2 mEq/kg whereas 
rancid fats may run as high as 20 mEq/kg. 

When reading results, it needs to be understood whether results have been reported 
on a dry weight or as received basis. Since meat and bone meal is quite dry, the 
difference is not large but it is important when comparing results or providing 
results to clients that the basis for the test is clearly understood and conveyed. 

Microbiological analysis 

Salmonella – these pathogen micro-organisms are readily destroyed by the 
rendering process but can persist on equipment so post production 
contamination can occur. Results are reported as detected or not detected per 
25 gram or 250 gram sample. It is possible to go to identification of the specific 
salmonella species present but this is not required for animal feed samples at 
this stage. Australian standard rather than AOAC methods are more 
commonly applied in Australia but there should be no difference in the 
sensitivity or results for the 2 methodologies. 
E Coli – these micro-organisms are also destroyed through rendering. These 
results are expressed as cfu/g or colony forming units per gram.  
Clostridium perfringens – this spore forming micro-organisms is used as a 
sentinel test for the efficacy of the rendering process in destroying spore 
forming bacteria. These results are expressed as cfu/g or colony forming units 
per gram.  

It needs to be remembered that there is no “0” result possible in analytical chemistry 
or microbiology. The report can only show the lowest level of detection for the 
method. For Clostridium perfringens this maybe 10 cfu/g so unless the sample tests 
above 10 cfu/g the result will show “<10 cfu/g”. 

Similarly for a protein result on tallow, the level of detection (LOD) maybe 0.5% for 
that method for that matrix type, therefore the result will show “<0.5% w/w. This 
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does not mean there is no protein in the sample, it just means that the method did 
not permit a result below 0.5% to be reported with any confidence. The Limit of 
Reporting (LOR) may also me slight different from LOD as it takes account of 
specific issues with a sample time, not just the instrument or test method limit 
(LOD). 

Sources of error (Measurement uncertainty) 

No measurement is without some uncertainty. Consider having two watches on 
your wrist – they won’t tell exactly the same time even if they were set to the same 
time just a few hours ago. Measurement uncertainty is the doubt that exists about 
the result of any measurement. Even the best made watch will drift over time so that 
there is always a margin of doubt. A tape measure maybe 2 metres long “give or 
take” a centimetre.  

Uncertainty is not error. Error is the difference between the true measured value 
whereas uncertainty is the quantification of the doubt of a measurement result. In 
analytical testing, we try to correct for any known errors – having instruments 
externally calibrated, using stone benches under weighing balances, running 
“standards” as QC checks and by employing a myriad of other control measures. 
Any error whose value is not known becomes a source of uncertainty. There are a 
number of known and unknown sources of error in measurement: 

The accuracy of the sampling – this is the greatest source of error for most 
results. The sample needs to be representative of the whole batch. Clearly 
trying to establish the level of mould contamination in a 300 tonne load of 
wheat from a single grain will not produce a realistic result. There are many 
sources of uncertainty and error in measurements that cannot be controlled so 
it is critical to minimize as much as possible, the greatest source of error 
which is the sampling protocol followed. The Food and Agricultural 
Authority (FAO) have compiled an excellent document outlining the 
protocols for sampling3 and this states that: 

“The use of recognized international sampling methods will ensure a standardized 
administrative and technical approach and will facilitate the interpretation of 
results of analysis related to lots or consignments of feed.

For rendered products, the impact of variable particle size, bone versus meat 
meal, clumping and temperature variations across a load will all compile to 
prevent a less than representative sample unless rigorous protocols are 
employed. 
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Method used – some methods are applicable to a particular matrix type and 
less suitable for another.  
Instrument used – instruments can “drift” over time, can lose sensitivity due 
to age or electrical noise or suffer wear. Such error is usually managed 
through calibration protocols but cannot always be predicted or quantified. 
Operator skill – there is always an element of human input to any 
measurement. Eyesight is often challenged by fine measurements. 
Automation has reduced the incidence of human error but it still exists. 
The environment - temperature, air pressure, humidity and many other 
conditions can affect the measuring instrument or the item being measured. 
Rounding – most measurements are recorded to 2 or 3 decimal places but the 
confidence limit for the method/matrix may only allow reporting to a single 
decimal place which means that each measurement must be rounded. 
 

The mathematics for estimating measurement uncertainty (MU) can be quite 
complex and includes estimates of confidence limits and the margin or interval of 
error for each measurement taken. If potential errors in sampling are included, the 
measurement uncertainty for a single sample for a test maybe in the order of +/- 10%. 
This has important implications when raw materials such as meat and bone meal are 
traded on protein content with credits applicable for any deviation from claim. This 
is unrealistic for a result from a single sample when the testing method has an MU of 
10%. In effect, the laboratory would consider the 50% CP MBM to have “passed” if 
the result was between 45 and 55%. Thankfully, the MU is rarely that large for a 
relatively homogenous product such as MBM but it is statistically possible.  
 
There are also external sources of error. If samples are sent for the same test to 2 
different laboratories, the results will be different. The results will be more different 
if 2 different methods are used.  
 
Near Infrared Spectroscopy (NIR) is a popular and potentially accurate instrument 
for measuring some chemistry and even some microbiological parameters. It needs 
to be remembered that NIR rely on calibration sets across a large range of results for 
each analyte being examined. The instruments also need to be regularly reviewed 
and cross checked for drift with samples routinely validated using wet chemistry 
methods. Clearly an NIR scan is unlikely to give the same result as the comparable 
test using wet chemistry.  

Reducing the source of error  

“Measure thrice – cut once”2   is a well know expression that reminds us to 
thoroughly measure something before we permanently modify (cut) it. The more 
measurements you use, the better the estimate you will have of the ‘true’ value. The 
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ideal would be to find the mean from an infinite set of values. The more results you 
use, the closer you get to that ideal estimate of the mean. 2 

The surest way of reducing MU is to take multiple measurements and report the 
average. Below is an example of repeated protein tests on a 50% CP MBM sample.  

 Figure 1: 10 replicate protein results on 50% CP MBM  

 

The MU for this test was estimated at +/- 10% so a result between 45 and 55% would 
constitute a “pass” by the laboratory but certainly not by the renderer. The average 
of the 10 results was 49.3% but it is clear that there were a larger number of results 
below the target than above and in the case of replicate # 2, the result of 47.5% would 
have had dire financial consequences if this was relied on as the sole test result.  

As mentioned, the error associated with sampling is usually the greatest source of 
error contributing to measurement uncertainty. The original sample may not be 
homogenous or truly representative of the whole batch. Following stated guidelines 
for sampling3 is essential in minimizing variability in test results. 

Interpreting results 

The rendering industry is fortunate in having clear standards and guidelines against 
which to check analytical results. This prevents the challenge of not knowing 
whether a certain result is a “pass” or “fail”. Whenever testing is completed the QA 
Manager needs to know ahead of time what action will be taken on the basis of a 
result above or below the target value. Assuming the same laboratory is using the 
same method for each sample submitted, variability due to analytical influences 
should be minimized and the result should be a true reflection of the concentration 

45.00
46.00
47.00
48.00
49.00
50.00
51.00
52.00
53.00
54.00
55.00

1 2 3 4 5 6 7 8 9 10

Crude Protein % 

Replicates 
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of the target analyte in the sample. If the tolerance for results is tight, as is the case in 
a trade contract on $/unit CP, then an allowance needs to be made for the MU for the 
method and the number of replicates tested adjusted accordingly. Whether that 
sample is a true reflection of the whole batch will depend on the robustness of the 
sampling protocol employed. 

Conclusion 

Money spent on analytical testing will be wasted if there is not a clear understanding 
of the expected result and what action will be taken in the event of result falling 
outside the tolerance limits for that result. The impact of measurement uncertainty 
needs to be taken into consideration when establishing the tolerance limits for a 
result. If the tolerance is tight then it maybe necessary to test multiple replicates and 
report the average rather than relying on a single result.  

Error can be minimized by ensuring that a robust sampling protocol is employed, 
that the same laboratory is used for each batch of samples and that the same 
methods are applied on each occasion. 

  

References: 

1. J AOAC Int. 2012 Sep-Oct;95(5):1392-7. 
Determination of ash in animal feed: AOAC official method 942.05 revisited. 
Thiex N1, Novotny L, Crawford A. 
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A Beginner's Guide to Uncertainty of Measurement  
Stephanie Bell, National Physical Laboratory NPL Doc. Ref: 
PDB: 2284 

3. http://www.fao.org/docrep/012/i1379e/i1379e05.pdf Section 5 - Methods of 
Sampling and Analysis 

4. The Influence of Free Fatty Acid Content and Degree of Saturation on the 
Apparent Metabolizable Energy Value of Fats Fed to Broilers                              
J. WISEMAN and F. SALVADOR 
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Dr. Ken Bruerton
Dr Bruerton graduated with honours in Science at 
Monash University, Australia, in 1970, majoring in 
Biochemistry. He undertook post-graduate study 
in Biochemistry at the University of Queensland 
and graduated in 1977. After post-doctoral research 
at the University of Adelaide, Dr Bruerton joined 
the animal feed industry as a nutritionist in 
1979. After 9 years working for a national nutritional consultancy
group he formed his own consulting company providing technical
services to the industry. He has now spent more than 20 years in
private consultancy. He has worked extensively in Asia and consults
regularly in Australia, the Pacifi c Islands, Turkey, Russia, Korea and
Japan. Dr Bruerton currently services clients in the egg, broiler, pig
and cattle industries, providing nutrition advice, development of 
feeding programs, advice on raw material selection and on livestock
management.
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Rendering 
Type 

Mode of 
Operation 

Temperature 
Range (oC) 

Dry 
Batch 105-130 

Continuous 105-140 

Wet 

Batch/Semi-
Continuous 90-140 

Continuous 
low 
temperature 

60-95 

Rendering Conditions

Cooking 
Temp oC

Pressure 
Bar

Time at 
Temp Min

Drying 
temp oC

Drying 
Time Min

Total time 
at Temp 

Min

Batch dry-rendering at atmospheric pressure 125-130 1 30 30
Continuous dry-rendering 125-140 1 30-40 30-40
Continuous wet-rendering 90-100 4 105-125 20 25

DryingCooking 



14 13th International Symposium   An Innovative Rendering Workshop



13th International Symposium    An Innovative Rendering Workshop 15

T1
Treatment

Temp oC Time min Press Bar Temp oC Time min Press Bar Temp oC Time min
T2 100 10 2.75 141 30 1 125 120
T3 100 120 2.75 141 30 1 125 30
T4 125 1 125 240
T5 125 1 150 240

Early Treatment Late Treatment
Control - low temp wet rendered; no further treatment
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Sample ID MBM 1 MBM 2 MBM 3 Mean
Lysine Digestibility 81.24 83.85 85.10 83.40
Methionine Digestibility 85.21 87.26 87.66 86.71
Cystine Digestibility 59.75 64.02 68.14 63.97
Met+Cys 75.54 78.55 80.94 78.34
Threonine Digestibility 77.48 79.70 80.34 79.17
Tryptophan Digestibility 76.17 78.08 79.21 77.82
Valine Digestibility 84.41 85.17 85.37 84.98
Isoleucine Digestibility 86.13 87.47 88.13 87.24
Leucine Digestibility 85.57 86.62 86.60 86.27
Phenylalanine Digestibility 86.65 87.31 87.09 87.02
Histidine Digestibility 81.88 83.81 84.99 83.56
Arginine Digestibility 88.79 89.24 89.46 89.16

Queensland
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R&D is Innovation in Action
Shane Leath
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Shane Leith
Shane is a chemical engineer with more years 
under his belt than he cares to remember. 
Shane brings experience from several processing 
industries including: cryogenics with BOC Gases; 
Oil with Caltex and a subsidiary of Downers; 
and meat processing and rendering. For the 
past 14 years he has worked for AgResearch Ltd 
(a NZ government owned research institute) as a Senior Research
Engineer. His research topics include non-invasive measurements
and modelling, which have been applied more recently to modelling
and validating rendering processes. He is a member of the Science
Advisory Panel for the World Rendering Organisation.
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Innovation is where no idea is a dumb idea 

 

Shane Leath 

Senior Research Engineer 

AgResearch Ltd 

Member: WRO-Science Advisory Panel 

 

Innovation is often thought of as a step change in technology or product. However innovation 
may also occur due to incremental changes in business practice and personnel behaviour, and 
may be sourced internally or externally. Highly innovative companies encourage and 
celebrate ideas. (Suggested read: http://www.chicagobooth.edu/capideas/magazine/fall-
2014/four-ways-companies-can-encourage-innovation). 

The challenge for management is to encourage and harness the power of innovation as an 
enabler to improve business performance. Whilst innovative ideas may not be practical to 
implement right now or cost effective right now or fit within the current business, over the 
long term a lack of investment in, and/or a lack of encouragement of, innovation may lead to 
a loss of competitiveness through higher costs, less flexibility or a lack of product range.  

Innovation within the Rendering Industry could target: product attributes such as nutrition and 
palatability; increasing the value of products or reducing their cost of production; or 
investigating emerging processes and products. Sources of innovation to consider include 
your business relationships, and accessing or developing learning cultures. 

 

Innovative relationships 

Innovative relationships are built over time and develop where trust and a mutual willingness 
to explore opportunities has been demonstrated. 

Clients may prompt innovation by their stated desire for product consistency, certainty of 
supply, new products or novel product characteristics, or solutions to their problems. 

Are you collecting and assessing feedback from your clients? 

Which or your client’s issues could your company help them solve? 

 

Suppliers can only succeed by supplying solutions to your needs and their competitiveness 
leads them to offer innovative products, processes and systems. For example, where would 
the industry be if suppliers had not developed alternatives to the vats of 2000 years ago, 
leading to batch pressure cookers and more recently continuous processing systems? 
Technologies such as presses, decanters, evaporators and heat recovery systems were not 
invented solely for the rendering industry, yet the industry has quickly adopted these 
innovations when they were offered by suppliers. 

Are your suppliers looking for innovative solutions to your problems? 

Which of your suppliers do you trust enough to discuss the opportunities and strategies 
of your business? 

 

Value Networks (rather than [linear] value chains) generally offer premiums for 
differentiated products for (in order of decreasing margins) performance, reliability, 
convenience and finally lowest price for commodities (“The Innovator’s Dilemma”, C.M. 
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Christensen, 2000). Understanding their value network allows innovative companies to 
consider whether to, or not to: 

• Move up, or down, the value network slightly ( but watch out for push back from 
existing parties/clients), or 

• Leverage existing skills across the network into a slightly move valuable market, or 
• Leave the value chain for a more sustainable value network 

 

How can you better leverage the value chain that you operate in? 

 

Other Industries are potential sources of inexpensive innovation, with rendering examples 
being decanters and presses that have reduced costs and/or enabled higher recovery rates. 

Your Peers are probably facing many of the same issues as you. In areas where the 
companies are not competing or issues are common (e.g. resource consents, odour, waste, raw 
materials) the costs and rewards of innovation can be shared. Peers may also include 
personnel with similar responsibilities in other industries, whether these industries are similar 
to yours or not. 

 

Learning Cultures 

Operators and Staff (in companies encouraging innovation) are a “free” source of ideas and 
suggestions. Staff can initiate discussions with innovative outcomes by asking, and 
answering, questions such as: 

• This bit of equipment is always giving us a problem.... how do we fix it once and for 
all time? 

• Is there a better/safer/faster way of doing this? 
• What would happen if....? 

What systems does your organisation have to encourage ideas to be voiced? 

How are you capturing and evaluating these potential innovations? 

Don’t underestimate the power and value of a “donut” (incentive). 

 

Research Institutes are looking at the products and processes of the future; with Low 
Temperature Rendering and biofuels being two prior exemplars for the rendering industry. 
Rendering companies and rendering supply companies are currently working with research 
organisations on new products and processes driven by requests for innovation from the 
rendering industry.  

If your company is not involved in these projects, then which of your competitors is? 

 

Summary 

Innovation is a competitive advantage both at a company and industry level. Companies that 
harness innovation from internal and external sources are likely to enjoy a stronger position in 
their value network. Therefore encouragement of “dumb” ideas represents a high value 
investment in the future of each company and the rendering industry. 
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Manufacturers of rendering 
plant equipment – the latest 

in design & improvements
Sverre Golten pg 28

Henning Haugaard 

Derek Henderseon pg 49

Bryan Mould 
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Sverre Golten
•  Born in the USA by Norwegian parents 9 June

1949
• Grew up in Oslo, Norway
•  Resident in Thailand since 1983
•  Married to his Thai wife since 1988
• 5 children aged 25, 24,17, 14 and 6 years
•  Norwegian Navy submarine diver and instructor for 2.5 years
•  Studied mechanical engineering at ETH Zürich 1971-77
•   Worked in the family business, Goltens, in Oslo and Singapore 

1977-83
•  Was asked to start Stord Bartz (later Atlas Stord) Thailand in 1983 

to sell fi shmeal plants in Southeast Asia
•  Started manufacturing of fi shmeal plants in Thailand in 1986
•  Took over the company in 1998 and renamed it A & S Thai Works 

(ASTW)
•  Made ASTW grow from 30 employees in 1998 to 210 in 2015
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Workshops and offices

• Total Area: 4,800 sq.m.
• Building Area: 2,700 sq.m.

ASTW 2ASTW 2ASTW 1ASTW 1

• Total Area: 8,000 sq.m.
• Building Area: 5,700 sq.m.

• Has been established in Thailand 
since 33 years

• Makes fishmeal and rendering equipment, 
plants and machinery.

• Employs about 210 people.
• Has the benefit of having R&D, marketing, 

design, production, installation and service
all under one roof. Everybody cooperates 
and knows what is going on.

A & S Thai Works (ASTW)

ARA Symposium
21-23 July 2015

Presentation by Mr. Sverre Golten
CEO and owner, A & S Thai Works
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We have installed about 260 fishmeal 
and rendering plants since 1986, 24 of 
them rendering plants in Australia and 
New Zealand since year 2000, including 
high temp and low temp plants as well as 
blood drying plants.
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Every company should have its specialty, a 
niche – to be able to offer something which is 
better than the competition, or something 
that nobody else offers.
ASTW has such a niche.

Our Niche

… is not here but at your 
rendering plants, on the 
machine floor, checking out 
your equipment, making 
layouts and proposing how to 
improve your operation.

But…
Where we should be today…

ASTW was established as Stord Bartz
Thailand, later Atlas Stord Thailand, until 
1998 when Sverre Golten acquired the 
company that he had been leading from the 
outset, and renamed it A & S Thai Works. 
We inherited all the original technology from 
Stord Norway and have spent a 
considerable amount of time and resources 
developing and improving this technology 
further.
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When we started selling the first fishmeal 
plants in the late eighties, we quickly 
discovered that a supplier has to include
installation of the complete plants for any 
customer in any country.

Installation
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Over time, we have refined this way of 
working, and so far, we have installed 260 
plants and machinery in Asia, whereof 24 in 
Australia and New Zealand, all at a fixed price.

Our installation section currently employs 42 
experienced technicians who install plants all 
over the world. We have installed more than 30 
plants in some of the most dangerous places 
on earth like Yemen and Pakistan.

Finding skilled labour locally with the 
knowledge to install a complex rendering 
plant is next to impossible. The components 
for the biggest plants arrive in 22 x 40 foot 
containers. Our people know every nut and 
bolt that come in those containers, enabling a 
crew of 10-16 technicians to do the 
installation within 2-3 months.
Therefore, ASTW always includes installation 
in the quotations for plants and equipment.
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Bypass 
screw conveyors 
at Wodonga
Rendering.
The plant never 
had to stop 6 d/w
during installation

The most difficult places to install new 
rendering plants are in Australia and New 
Zealand, as the existing plants can never be 
stopped during installation, except 
sometimes on Sundays and maybe on 
Saturdays… if we are lucky.
A good example of this is Wodonga
Rendering, where we recently completed the 
installation and commissioning of a 22 ton/hr. 
high temp plant.
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- is what people said before and during 
installation and even after the completion.

Yes, it was fiercely difficult but we did it, 
because this is our niche and what we do!

“This is impossible to do!”

PLC/Scada 
programmers,
present all the 
time during
Installation,
plus a 
draftsman and 
an electrician.

At Wodonga, we had up to 16 technicians, 
electricians, a draftsman and programmers 
spending 6 months to install and commission 
the new rendering plant, located within the 
same limited area where the old, worn out 
plant was operating simultaneously 6 days 
per week. The customer didn’t lose a day of 
operation, and all safety regulations were 
followed.
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• We visit your plant with our draftsmen measuring and 
drawing the whole plant “as is” and “as can be” in 
3-5 days while at site. Few customers have proper layout 
drawings covering the existing plant and buildings.

• Within 1-2 weeks, our office staff quote the whole plant 
including installation and commissioning, and include a 
list of all expected and unexpected costs that we believe 
will occur, or may occur, – so no surprises.

This is how we work 1

LTR = Low Temperature Rendering
Sizes: 5, 7, 10 or 15 t/hr input

HTR = High Temperature Rendering
Sizes: 5, 7, 10 or 15 t/hr input

Blood drying plants, normal or vacuum
Sizes: 1.5, 3, 5 or 8 t/hr input raw blood

Our standard plants

Several plants in Australia are nearly worn 
out and in dire need of replacement. Others 
need expansion of capacity. In both cases, 
keeping the plant running while the new one 
is being installed is of vital importance. 
Although it may seem difficult or even 
impossible to do the necessary upgrades 
without production stop, we do it.



13th International Symposium    An Innovative Rendering Workshop 37

Last but not least: it takes great flexibility, patience and 
stamina to complete such installation jobs. A project period 
is hard work involving great changes for all involved. For 
those who have been operating the old plant in the same 
way for many years, the installation period often comes as 
a dramatic change.

It’s a demanding job

• During installation the following people from ASTW will be 
on site at all times: the installation team, a draftsman, an 
electrician and one or two PLC/Scada programmers.

• All possible efforts are made to coordinate the work with 
the local companies and craftsmen who perform the 
electric and civil work as well as other jobs. From our 
experience, the local crews have rarely outpaced our 
technicians. The opposite has often been the case.

This is how we work 3

• Upon order we send a larger team of draftsmen and 
installation staff to fine-tune the design and plan in detail 
how the new plant can be installed while the old plant is 
operating. We often prepare and install temporary by-
pass lines, even running outside the processing building.

• Installation can take 3-6 months with a team of 10-16 
technicians depending on the size of the plant and the 
area available in the old building.

This is how we work 2
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Early on, we learned to process the most difficult material 
in our industry; trawled fish mixed with sand and shell that 
has been in the fishing boat hold in tropical waters for 2 
weeks without refrigeration. It looks like grey mud and 
stinks to high heaven. Later we learned the rendering 
materials. The lessons learned from treating materials like 
this has greatly benefited the development of our rendering 
machines, especially the cookers and driers.

The smell of money
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We have spent years to improve and 
develop the disc driers and cookers. 
We have succeeded, and know that we 
have reached a deeper understanding 
about the functionality of the disc 
machines. – And we can explain why.

Rotor discs with 
gusset stay bars

Making a good installation is not enough to satisfy our 
rendering customers. We have to offer state of the art 
machinery as well. 
We have an obsession at ASTW:
To make the strongest and most efficient machinery without 
compromise, with the lowest energy consumption, most 
wear resistant, best material flow and longest life time in 
the market.

Offer good machinery!
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ASTW 
Twin 
Screw 
Press

• Gusset stay bars, stiffer design and no more stay bolt leaks
• More distance between the discs for better material flow 

and less wear
• Steam jackets
• Better internal “breathing” system, steam goes faster in and 

condensate faster out
• Lower rotor speed for less wear without loss of capacity 

and less fines for high temp cooker application
• And many other improvements…

ASTW disc cookers/driers features:

Drier stator with 
bulb jacket
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We include steam jackets on all our disc machines; pre-heaters, 
driers and cookers. We have in certain cases measured that 
more than 30% of evaporation takes place in a disc drier steam 
jacket, which has only 15% of the heating surface. That is more 
than double the evaporation rate than from the discs. – Try to turn 
off a steam jacket during operation and observe how much the 
capacity drops.
Steam jackets gives superior and cheap heating surface! 

… and that is a fact!

About steam jackets

Pre-heater 
with bulb jacket

• The “Stord” type twin screw presses were originally designed 
for light duty fishmeal production and are not always strong  
enough for the heavy-duty rendering applications. 
The frames of our ASTW presses for low-temp plants are made  
from 40 mm steel plate and have over-dimensioned roller 
bearings in oil bath and forged shafts.

• The gearbox is not home-made but a high-tech shaft mounted 
SEW gearbox. The result is less friction and up to 30% less 
electric load compared to older designs. The screws are solid 
stainless steel and the stainless steel bridges are positioned 
closer together for higher strength. Screens are 12 mm thick.

The strongest twin screw presses
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Tallow system for 
Alfa Laval NX 4451
decanter

We are working closely with Alfa Laval on solutions 
and installation of: 
• Decanters, Separators 
• WHE,  Waste Heat Evaporators

Decanters, separators and WHE

Alfa Laval NX4451
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Screw conveyor
with wear plate

At ASTW, we feel that we have succeeded in making the 
ultimate screw conveyors for rendering applications, both wet 
and dry side and for raw material transport from abattoir to 
rendering plant. We are making very stiff 4.5 and 6 mm 
stainless troughs with a fully welded wear-plate made from 
hardened steel that works like a plain bearing and reduces 
wear on both the trough and the screw. Screw flights are 
mostly 12 mm boiler carbon steel plate.

The humble screw conveyor
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We are making our fourth generation of 
vertical screw conveyors and use up to 7 
units for one plant for press cake and M&B 
meal. The troughs are octagon shaped, with 
the eight sided troughs preventing rotation.
Capacity up to 40 t/hr with 30 kW motor.

Vertical screw conveyors

An Example: 
Earlier this year, ASTW installed 150 meters of 500 mm key 
hole screw conveyors for un-hogged bovine raw material from 
abattoir to rendering plant bin. 
Included built in CIP nozzles for automatic daily cleaning. We 
expect very little wear and this is almost an install and forget 
installation.

150 meters of screw conveyors - - -
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After seeing a number of meal loading systems, prototypes 
and in production, we found that all of them were really 
prototypes and compromises. So, we developed our own: 
Telescopic, automated with a capacity of 20 tons loading meal 
into a 20 foot container in 30 minutes.

Automatic or semi automatic operation.
We feel we have succeeded in engineering a professional 
design without compromises.

Container and truck loader

Vertical screw 
conveyors in 
combination
with meal bins, 
2 x 200 cum,
another 
product from 
ASTW.
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We often travel to Australian rendering plants upcountry, and 
for hours, we see nothing but open fields. Upon arrival we 
more often than not have to install a new rendering plant in an 
old, cramped building that should have been double the size 
for the plant of its capacity.

Installation of rendering plants,
an irony – and a request
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In Asia, where many countries are underdeveloped and 
densely populated, almost all plants and machinery are 
installed in large buildings with an abundance of space.

Something could be done about this.

… while

The customer, who owns 200 or 2000 acres of land, says he 
cannot get the approval for even a small building extension, or 
the approval takes 2 years or is too cumbersome and just too 
hard.

So the new plant is hard to install and even harder to maintain, 
safety is an issue during installation and maintenance as all 
machines are clustered tightly together, and working 
conditions and health risks are often abysmal.

… more irony
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Exported Australian meat promotes Australia’s good name, 
and no gourmet restaurant in Asia with any self-respect would 
ever omit to include Australian beef or lamb in the menu as its 
most exclusive and most expensive dishes.

This could not happen without the rendering plants!

Thank you for your attention.

We always observe - - -
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Derek Henderson
General Manager – Keith Engineering (Australia) Pty Ltd

•  Derek was born and raised in the industrial town
of Motherwell, in the west of Scotland

•  He is product of the Scottish public schooling
and tertiary education system

•  Derek started his engineering career in the
discipline of Structural Engineering in 1978

•  He immigrated to South Africa in 1981, defecting from a career 
in Structural Engineering to train as a Mechanical Engineer, later 
specialising in material handling, which by 1987 had led to the 
meat processing industry.

•  In 1990 Derek jointly fl oated Abattoir Plant & Equipment in 
Johannesburg - a company specialising in the design, manufacture 
and supply of equipment to the abattoir and related industries

•  The rapidly changing dynamics of that region as well as the meat 
industry at this time saw the new business focus strongly on 
rendering.

•  By 1994 Abattoir Plant & Equipment had formed a business 
relationship with Keith Engineering, acting as their soul Southern 
African distributors, promoting and supporting the Keith Continuous 
Rendering Process throughout Southern Africa

•  Opportunity encouraged Derek to relocate to Australia in 2002 
when he joined the employment of Keith Engineering Australia, 
taking on the role of General Manager in 2011
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Driving Innovation
– Processing R & D

Doug McNicholl
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Doug McNichollg
Doug is the Environment and Sustainability R&D
Program Manager at the Australian Meat
Processor Corporation (AMPC), where he
is responsible for the development and
implementation of R&D programs that deliver
environmental and sustainability outcomes for
the Australian Red Meat Processing Industry. Key
areas of research centre around; effective management of utilities 
(energy and water) and waste with the objectives to improve 
environmental performance, reduce operating costs and generate 
additional revenue where possible.

Driving Innovation – Processing R&D

AUSTRALIAN MEAT PROCESSOR CORPORATION

Doug McNicholl - Program Manager
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Research Programs:

� Core Program (AMPC)

� Joint Program (AMPC/MLA)

� Plant Initiated Project (PIP) Program 

(AMPC/Member/Federal Government)

AMPC’s Goals are to: 

� improve industry efficiency & competitiveness 

� develop new & maintain existing markets

� improve capability of workforce

� increase productivity & value capture through 
technology & product innovation

� enhance environmental sustainability

About AMPC

� A National Rural R&D Corporation that provides 
R&D marketing services and investments for the 
Australian red meat processing industry

� MISSION: to support a sustainable competitive 
Australian red meat processing industry that 
meets customer, consumer & community 
expectations
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P1: Technology & Processing

Innovations that improve efficiency, reduce the 
cost of production and facilitate improved value 
capture. 

Examples:

• Automation & Robotics

• Manual Assist Technologies

• Visioning & Sensing Systems

Portfolio Development (PAC) Process

AMPC Core Program

� Provides new innovations in areas 
such as automation, sustainability, 
food safety and capability 
development

� Administered and delivered by 
AMPC and supported by industry 
wide consultation process 
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P4: Implementation, Extension & 
Education

The effective communication of R&D outputs to 
stakeholders and the support of key training 
initiatives.

Examples:

Meat Inspection & Quality Assurance Network

Meat Inspection Training Network

Webinars, Reports, Fact Sheets, Case 
Studies 

P3: Food Safety, Product 
Integrity & Meat Science

Innovations that enable high standards of 
food safety, product integrity and improved 
eating quality. 

Examples:

On line/real time pathogen detection 

Improved packaging technologies

Novel processing interventions

P2: Environment & Sustainability
Innovations that improve the sustainability of 
the red meat processing industry in terms of 
environmental, economic and social outcomes.

Examples:

Energy Efficiency & Renewable Energy 

Water Efficiency, Reuse & Recycling 

Solid & Liquid Waste Treatment

Animal Health & Welfare

Biodiversity 
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Contacts
� CEO – David Lind

d.lind@ampc.com.au

� P1: Technology & Processing – John McGuren           
j.mcguren@ampc.com.au

� P2: Environment & Sustainability - Doug McNicholl 
d.mcnicholl@ampc.com.au

� P3: Food Safety, Product Integrity & Meat Science – Ravi Hegde 
r.hegde@ampc.com.au 

� P4: Implementation, Extension & Education – Justin Roach  
j.roach@ampc.com.au 

� P5: Industry Improvement & Economic Analysis – David Lind 
d.lind@ampc.com.au

� T: 02 8908 5500 F: 02 9436 0343 

� Suite 1, L 5, 110 Walker Street, N.Sydney, NSW 2060, Australia

Partnerships

�Meat and Livestock Australia

� Administers funding from the Commonwealth for processor initiated projects 
(PIPs) through the MLA Donor Company,

� Administers matching funding from the Commonwealth for Core R&D 
projects on behalf of wider industry.

�Australian Meat Industry Council

� Advises on priorities, consultation processes.

�MINTRAC

� Advises on delivery and delivers research outcomes to industry.

P5: Industry Improvement & 
Economic Analysis

Industry analysis, the evaluation of the impact 
of AMPC investments and mechanisms to 
improve industry performance.

Examples:

Global Competitor Analysis

Program Evaluations

Industry Data 
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New Age Methane Capture
Justin Caldwell
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Justin Caldwell
Justin started within the Beef industry in 1992
within the engineering and maintenance of 
abattoir facilities and continued this for 8 years.
Justin started work in 2000 with Nippon Beef 
Packers Pty Ltd within their Hide processing
sector as a Maintenance and Project Engineer
conducting installation and maintenance of 
hide processing equipment and associated processes at various 
sites. Associated processes included the treatment of solid waste 
and waste water through various treatment levels varying from 
primary to tertiary treatment including biological systems. Due to a 
downturn in the hide industry work duties were transferred in 2012 
to the Oakey Beef Exports facility as the Project and Mechanical 
Engineer. Duties include Engineering and Project management as 
well as maintenance of plant and facilities including food processing 
equipment and water treatment systems. Other duties include 
process improvement and environmental management of systems 
incorporated to the operating facility.
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Report on Microfi ltration 
at Clemson University

Erika Weltzien
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Erika Weltzien
Erika Weltzien is Vice President, Business
Development and Innovation, for Rothsay, a
Division of Darling International Canada Inc. Erika
is responsible for leading business development
opportunities as well as an ERP implementation
for Rothsay. She has over 20 years’ experience
in the rendering, feed, and hog production
industries. She began her career with Maple Leaf Animal Nutrition, 
holding various positions in sales, product development, quality 
assurance, and nutrition before joining Rothsay in 2002. In 2008, Erika 
was promoted to the role of Vice President, Six Sigma, responsible 
for the alignment of Six Sigma with the business strategies of the 
Agribusiness group.
Erika is Chairman of the Fats and Proteins Research Foundation. In 
2010, she led a strategic review that resulted in the reorganization 
of the FPRF and a new direction. She is an active member of the 
National Renderers Association and is a past chair of the Animal 
Nutrition Association of Canada (ANAC) Nutrition Council.
Erika holds a Bachelor of Science degree in Animal Science and a 
Master of Science degree in Monogastric Nutrition from the University 
of Alberta.
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Improving your meal quality by 
contaminant reduction

Kevin Baker
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Kevin Baker
General Manager of MAGNATTACK™ Global

MAGNATTACK™ Global are an Australian owned 
and operated company offering endorsed and 
extensively patented magnetic separation equipment solutions
for extraction of metal fragments and contamination from food
products in raw material intakes through to fi nal products.
Over the past 25 years, MAGNATTACK™ Global has developed into
renowned leaders in magnetic separation due to its commitment
to the food industry with positive contribution to product security
and food safety. Offering technical support and back-up for
MAGNATTACK™ products worldwide with export sales and support
now available in the USA via our distributors.
A key product development for MAGNATTACK™ Global is the MAG-
RAM™ self-cleaning system specifi cally developed for a large meat
processor experiencing serious metal contamination issues. Results
of this innovative development have been very successful within
the rendering industry, targeted to remove the dreaded wires
from drenching capsule springs, along with other dangerous metal
fragments from fi nal meat meal product.
MAGNATTACK™ Global aim to ensure fi nal products including liquids,
powders and granular products are free of magnetic fragments and
provide internationally endorsed solutions for the most diffi cult of 
applications. Quick cleaning and automatic magnetic cleaning is
emphasised.
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IMPROVING YOUR MEAL QUALITY  THROUGH CONTAMINANT REDUCTION  

Reduce risks of metal contamination 
from drenching capsules 

IMPROVING

During the rendering process, the 
small capsules left in the sheep's 
stomach are ground up and milled 
with the offal causing metal 
contamination in the final meat meal 
products. As a result, tiny very sharp 
spring wire fragments made of 400 
series stainless steel are all through 
the product. 
 

CAUSE 
 

The cause of the most serious contamination is traced to spring 
parts contained in drenching capsules within the sheep's 
stomach.  

The above photograph shows a hand held test 
magnet in a vacuum extraction bag, showing 
magnetic wire pieces and fine iron extracted by 
a self cleaning MAGNATTACK™ MAG-RAM™ 
installation with very little product ’carry over’. 

IMPROVING YOUR MEAL QUALITY  THROUGH CONTAMINANT REDUCTION  

Reduce risks of metal contamination 
from drenching capsules 

Serious contamination issues have been identified within  
Australian meat processing facilities with final meat meal  
product presenting with tiny, sharp metal fragments.  
 
 

PROBLEM 
• Foreign matter control 
• Metal contamination in 

processed meat meal product 

• Risk to pets and livestock 

P
•
•

•

IMPROVING YOUR MEAT MEAL QUALITY 
THROUGH CONTAMINANT REDUCTION 
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MAG-RAM™ PHOTO GALLERY

IMPROVING YOUR MEAL QUALITY  THROUGH CONTAMINANT REDUCTION  

Reduce risks of metal contamination 
from drenching capsules 

The RE80™ +10,000 gauss self cleaning system 
is very versatile and can even be installed in 
difficult to access locations.  
 
The pneumatic magnetic rams clean 
periodically on a timer using either stand alone 
or PLC controls.  
 
Frequency of cleaning parameters can be 
adjusted according to the level of 
contamination and throughput. 
  

MAG-RAM™ Self Cleaning Installation in hard 
to reach elevated position at a meat processing 
facility in Goulburn, NSW. 

IMPROVING YOUR MEAL QUALITY  THROUGH CONTAMINANT REDUCTION  

Reduce risks of metal contamination 
from drenching capsules 

 
 
 
 

         CUSTOMISED SOLUTION 
 
 

Years of research & development, trials and patented technology resulted in the 
revolutionary MAG-RAM™ RE80™  Self Cleaning Magnet solution designed to extract weakly 
magnetic fragments, such as internal components shown in the above photograph, work 
hardened stainless steel, magnetic stone fragments, etc.  
 

Designed & manufactured in Australia by MAGNATTACK™ Global. 
Fully endorsed by HACCP International. 
 
   
 

EFFECT 
 

• Customer complaints 
• Product and brand name damage 
• Damage to extruders and pelletisers 
•  Injury to pets and/or livestock 

OMISED

Photograph shows typical dangerous 
metal fragments collected on magnet bar 
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NEW DEVELOPMENT
Metal Detectable Ear Tags

Improve your meal quality through contaminant reduction

IMPROVING YOUR MEAL QUALITY  THROUGH CONTAMINANT REDUCTION  ION 

MAGNATTACK™ Global have proved that it is 
possible to make plastic ear tags magnetic in such a 
way that the MAG-RAM™ system can extract 
troublesome fragments of these also.  
 
MAGNATTACK™ Global are happy to consult with 
manufacturers of the plastic ear tags regarding this 
technology, if the industry is interested in pursuing 
this further.  
 
Some plastic manufacturers have  
expressed interest, however there  
are hurdles to be overcome regarding  
electronic tags.  
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Protect your investments with: 

• Protect your assets, livestock, products & brands 
• Increase value 
• Reduce risk to pets & livestock 
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Drying using Solar Heat Capture
Phil Kemp
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Philip Kempp p
Graduated with Bachelor of Rural Science (UNE) 
1972 with particular interests in biochemistry, 
animal nutrition and animal production.
Has spent most of his working life in the pastoral 
industry mostly with sheep as a producer of wool 
and meat as well as a nutritional consultant 
within the industry.
Started biotechnology development in the late ninety nineties which 
has continued until now.
Currently operates a lamb feedlot and stock feed business in southern 
Queensland as well as Technical Director for ADTRendering Pty Ltd 
and Warrego Rendering Pty Ltd at Charleville.
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