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Summary
RIKILT serves as the only official control laboratory for animal proteins in feeds in the Netherlands
in the framework of Directive 882/2004/EC.
As NRL, RIKILT participated in two annual proficiency tests during the reporting period, in two
additional interlaboratory studies addressing quantification issues, and in the annual meetings of
the EURL. In addition, RIKILT participated in a validation study for identification of bovine material
by means of DNA analysis, in a workshop, and in a meeting in China.
The performance of most of the NRLs, including RIKILT, with respect to microscopic monitoring is
sufficient. For a few other NRLs additional attention is necessary, e.g. with respect to the
erroneous reporting of the presence of fish meal.
The interlaboratory study for DNA detection of bovine material showed that different protocols are
comparable and that the identification of bovine material is feasible. RIKILT provided sufficient
results for bovine detection. The identification of other species or species groups by means of DNA
is currently under study, but not yet implemented.
Quantification by the entire network of NRLs appeared to be imprecise and inaccurate. The actual
amount, which is usually low for animal proteins, is generally overestimated with a large variation.
The results of the quantification studies are not yet published. It would be an advantage to have
the results on this issue documented properly.
In July 2010 a rapid alert was issued by Spain on the presence of blood plasma in an artificial milk
feed intended as calve feed. The blood plasma was detected by a staining method with
Tetramethyl benzidine (TMB). The results of the experiments indicated that the TMB colouring
method is currently not applicable for the detection of blood material in a matrix of milk powder,
because artificial milk feeds show a slight natural colouring response. The presence of blood
plasma in the suspected research sample was not confirmed reliably with any of the applied
research methods.
There has been a long-time desire from society as well as from legislators to lift the extended feed
ban, as a whole or partly. The most recent step in the discussion concerning legislation is the start
of the discussion on lifting the ban for pork material to be consumed by poultry and for poultry
material as ingredient of pig feed. RIKILT published a discussion note in 2009 for establishing a
task force to address the major issues. Any further development of legislation would benefit from
support by both a sound monitoring system and a reliable management system for production
chains.
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1

Introduction

In 2006 the European Union appointed a series of European Union Reference Laboratories, one of
them dedicated to the field of Detection of animal proteins in feeds. Each member state has
appointed a National Reference Laboratory (NRL) in this field. The stakeholders, i.e. the Ministry
for Agriculture, Nature and Food Quality 1 as representative of the member state, and the
competent authority, need technical and scientific support for their tasks. RIKILT, as appointed
NRL in this field, is providing this support by means of technical and strategic advice, method
development and participation in international networks of experts.
In order to check the quality and performance of microscopic detection of animal proteins,
the EURL organised two proficiency tests and two annual meetings in the reporting period
(2009 - 2010). The results of the latest ring trial of 2008 were published in 2009 and, hence, are
presented and discussed in this report as well. Quantification of fish material was an important
issue for presumed future legislation. Above these activities, two studies focusing on quantification
issues, and an interlaboratory study for DNA detection of bovine material were organised. National
activities included the support of the competent authorities, participation in the national
monitoring program and research into the presence of blood plasma in an artificial milk feed.
The Dutch NRL gives account of its activities in the framework of collaboration with the EURL and
support of the national authorities in this report.

1

Currently part of the Dutch Ministry of Economic Affairs, Agriculture and Innovation.
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2

Description of work

The tasks of the NRL are laid down in Directive 882/2004/EC. RIKILT serves as the official control
laboratory for animal proteins in feeds in the Netherlands. Several of the tasks listed in the
Directive do not require activities due to the single laboratory situation. Remaining tasks are:
-

Collaboration with the EURL, including participation in meetings and workshops, participation
in ring trials;

-

Communication of information from the EURL to the stakeholders;

-

Providing technical and scientific support to the stakeholders;

-

Performing other specific tasks; RIKILT acts as member of the scientific advisory board of
the EURL;

-

Support of the national network of official control laboratories. The Netherlands does not
maintain a network of official laboratories for detection of animal proteins, although national
legislation provides a list of five laboratories that can be involved in monitoring animal feeds
in general. RIKILT as NRL seeks possibilities to support these laboratories in the area of
detection of animal proteins.

The performance of all the tasks fits in the additional requirements of Directive 999/2001/EC.

8
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3

Results

3.1

EURL proficiency test 2008

The regular proficiency test for 2008 consisted of nine samples contaminated with material of land
animals or of fish. The results are published and discussed at the annual meeting in 2009.
Therefore these results are presented here. The composition of the samples and the overall
results are listed in Table 1 (Veys et al., 2009).
Table 1. Results of the proficiency test of 2008. The accuracy indicates the sensitivity in the case of
absence of the target, and specificity in the case of the presence of the target. Optimal values are 1.0.
Sample

Material

N

Accuracy
Land animal

Fish

1

Blank feed A

26

0.885

0.962

2

Blank feed B

26

0.923

0.923

3

Feed + 0.1% MBM

26

1.0

0.923

4

Feed + 0.5% feather meal

52

0.981

0.788

5

Feed + 1.0% MM

52

0.865

n.a.

6

Fish +0.5% MBM

52

0.923

1.0

7

Feed B + 0.1% MBM

26

0.885

0.769

The results (Table 1) show a moderate performance among the NRLs. In some cases fish material
is erroneously detected, e.g. in the presence of feather meal (sample 4) and in the presence of
MBM (sample 7).
The results of RIKILT were good. The feather meal was correctly detected and fish meal was not
erroneously indicated. The presence of exclusively meat meal (sample 5) was also correctly
reported. Fish was reported for sample 3.

3.2

EURL proficiency tests 2009

The EURL organised three proficiency tests in 2009. Two were dedicated to address a quantification procedure, besides the organisation of the regular annual proficiency test. Quantification was
(and is) still a major problem in the monitoring of animal proteins. In all cases the proficiency
tests of the EURL are exclusively open for the NRL network.
3.2.1

Annual proficiency test

The regular proficiency test for 2009 consisted of eight samples contaminated with material of
land animals or of fish. The results were evaluated at the annual meeting of the NRL network in
2010. The composition of the samples and the overall results are listed in Table 2 (Veys et al.,
2010).
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Table 2. Results of the proficiency test of 2008. The accuracy indicates the sensitivity in the case of
absence of the target, and specificity in the case of the presence of the target. Optimal values are 1.0.
Sample

Material

N

Accuracy
Land animal

Fish

1

Blank feed A

26

0.864

0.885

2

Blank feed B

52

0.885

0.846

3

Feed + 0.01% MBM

26

1.0

0.923

4

Feed + 0.005% MBM

26

0.962

0.885

5

Feed + 0.0025% MBM

26

0.962

0.885

6

Pure fish

26

0.923

1.0

7

Fish +0.5% MBM

26

0.923

1.0

8

Feed B + 0.1% MBM

26

0.923

0.885

In all samples in which no fish was present, erroneously fish was detected by some of the
participants. Comparably, in the blanks also some false positives findings of land animal material
were reported (samples 1 and 2). The correct reporting of the presence of land animal material
(samples 3 to 8) was moderate to good.
The EURL concluded that the usually accepted Level of Detection (LOD) of 0.1% of MBM in animal
feed could be corrected to a lower level. The LOD in practice depends on the quality of the mixed
MBM: a higher share of bone fragments in the original MBM allows a lower LOD, since the bone
fragments are the actual targets of the microscopic method. A LOD between 0.01% and 0.0025%
could be feasible to achieve.
RIKILT performed well. The low levels of terrestrial animal material were correctly detected in all
cases. The presence of fish was reported by RIKILT in sample 3.
3.2.2

Quantification issues

The EURL sent around a set of permanent slides late 2008, and a set of two samples in 2009,
respectively, with the goal to test a detailed procedure for quantification of fish material and for
land animal material. The requested activities were documented by a very precise protocol for
counting and quantification. The samples needed preparation by staining with Alizarin Red. The
final goal was to support new legislation for non-zero tolerance, e.g. a limit of 1.0 % of fish or
MBM in feed. The set of permanent slides was rotated among a group of NRLs, in order to get sets
of quantified results based on the same material.
The results of the permanent slides revealed that the quantifications were acceptable with respect
to average and repeatability (variation within a single laboratory), but the reproducibility
(variation among different laboratories) needed improvement.
Based on these results an instruction video was compiled and distributed to support the analysis
of the set of samples in 2009. The results of the quantification of the set of two samples in 2009
showed also a sufficient quantification of the average. However, in contrast to the results based
on the set of permanent slides, the reproducibility appeared to be improved to an acceptable
level, whereas the repeatability now showed a severe variation.

10

RIKILT Report 2011.013

3.2.3

DNA detection and identification

The identification of DNA by means of Polymerase Chain Reaction (PCR) is a valuable addition to
microscopic detection, and is necessary for a support of the species-to-species ban. Several
laboratories have established PCR methods for the detection of bovine material, but these
methods were exclusively applied within the developing laboratory. It was therefore necessary to
prove the transferability of these methods to other laboratories. The EURL has developed a
method for laboratory/equipment/method independent comparison of data resulting from a PCR
run. This method was based on research conducted in the framework of the project SAFEED-PAP
(2006-2010), in which RIKILT was participant. The transfer protocol is based on the use of
plasmid calibrations combined with statistical evaluation to set an accurate cut-off value specific of
the PCR platform used. The setting of the cut-off value is crucial to distinguish accurately positive
from negative results.
The interlaboratory study was organised in 2009 (Fumière et al., 2010). RIKILT participated in the
pre-validation study for testing the design. Nineteen institutes participated to the study with a
total of 23 sets of results. The final study set consisted of 12 blind samples with bovine material
and several samples for control and calibration. RIKILT submitted results achieved with two
different devices: iCycler iQ and MyiQ, both produced by the company BioRad. The repeatability
(comparison between results within one laboratory) is below 4% for all laboratories except one.
In two out of 23 sets of results no accurate quantification of the actual level of DNA copies was
reported. Nevertheless, the overall mean was accurate.
The cut-off values of the 23 platform/protocol combinations tested showed large differences
between platforms and justify the usefulness to determine specifically the cut-off value of each
platform. When using the respective cut-off values of each platform, a level of 95% correct
assignments for positive samples was reached. Based on the overall conclusions of the study, the
protocol of transfer can be considered as fit for purpose.
RIKILT participated in the study with good results. The Z-scores of both sets of results were
between 0 and 1, which indicates a good result. Only a slight difference between the repeatability
in both sets of results was found.

3.3

EURL proficiency test 2010

The results achieved for the reproducibility and repeatability in the years 2008 and 2009 leaded to
considering a modified strategy for reaching a final conclusion on a sample. It also appears in
practice that the finding of only one or very few bone fragments usually cannot be confirmed in a
second examination. Therefore a protocol modified from that in Regulation (EC) 152/2009 was
developed, in which the finding of five or less bone fragments should lead to the final conclusion
of absence of animal proteins. This modified protocol was used as basis for the proficiency test
2010.
The proficiency test 2010 consisted of nine different samples. It was send around late 2010 and
the results will be discussed during the EURL annual meeting in 2011.
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3.4

EURL meetings 2009

The annual meeting of 2009 was organised in Gembloux (Belgium) in March 2009. The results on
quantification and the definition of LOD was discussed. Besides the microscopic method, some
issues concerning the DNA detection and immunoassays were addressed. One representative of
the Dutch NRL was present. The several proficiency tests as organised during 2008 were
presented (see chapter 3.1), which were used as basis for the discussions.
The Belgium FAVV organised a one-day workshop in Brussels in April 2009. A representative of
the Dutch NRL participated in this workshop. Laboratory techniques and procedures were
practiced.

3.5

China meeting

The EURL together with the SAFEED-PAP consortium and Chinese partners organised a meeting in
Qingdao (China) in April 2009. The meeting provided a good opportunity to exchange information
on a broad range of topics concerning animal proteins with scientists of East Asia. Besides
lectures, several laboratories, the Agricultural University and a large feed company were visited.
The Dutch NRL participated with a delegation of two persons.
Informal contacts resulted in the presentation afterwards of a discussion paper on the future of
legislation on the ban on animal proteins and on monitoring of that ban (see Annex A).

3.6

EURL meeting 2010

The annual meeting of 2010 was organised in Torino (Italy). The Dutch NRL took an active part in
the discussion. The first day was dedicated to the official method (microscopy), the second day
focused on the DNA detection and identification. The several proficiency tests as organised during
2009 were presented (see chapter 3.2), which were used as basis for the discussions.
With respect to the LOD discussion, the majority of the NRLs choose to do a second analysis in
those occasion that a sample shows only a low number of bone fragments (i.e. less than 5).

3.7

Support of the national authority

On several occasions the Dutch NRL provided information and advice to the Dutch National
Authority. The discussion paper (Annex A) was discussed with representatives of the Ministry of
Agriculture, Nature and Food Quality and the National Authority. Several other meetings were
held.
A special issue was the lifting of parts of the extended feed ban (Regulation (EC) 999/2001,
Annex IV). The first views as presented by the Commission and the Council of Ministers were
discussed and amended.
The Dutch NRL provided technical assistance for the examination and evaluation of presumed
positive samples in the Dutch monitoring program for animal proteins on a series of occasions.

12
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3.8

Rapid alert blood plasma in milk powder

In July 2010 a rapid alert was notified by Spain on the presence of blood plasma in an artificial
milk feed (“KUVO”) intended as calve feed. The blood plasma was detected by a staining method
with Tetramethyl benzidine (TMB).
RIKILT investigated the suspected research sample by means of the standard research method for
animal proteins and with several additional staining methods, including TMB (macroscopic as well
as microscopic; van Raamsdonk et al., 2011). A slight green colour response was found in the
suspected research sample, which could indicate the presence of blood plasma. As a comparison
other products such as skimmed milk powder, six artificial milk feeds, blood meal, blood plasma
and garlic powder were investigated with the TMB method. Blood meal and blood plasma showed
a strong colouring response, while the blank skimmed milk powder did not show colouring within
the fixed reaction period of the method. Four out of six KUVOs showed a slight colour response to
the TMB staining (figure 1), comparable to that of the suspected sample. Also garlic powder
showed a quite strong response to the staining (figure 1). The blank KUVO with the lowest
response (nr 846 in figure 1) was used to make a series of artificial contamination with blood
plasma between 0.05% and 1%.
TMB is a screening method which has to be confirmed by a confirmation method, e.g. HPLC. This
latter method is not operational for animal proteins at RIKILT.
DNA was detected by means of real time PCR, because a German laboratory reported to have
found pork DNA in the suspected research sample. These results were not confirmed: pork DNA
was detected in the artificially contaminated KUVOs with 1% and 0.1% pig blood plasma, whereas
no detection was reached at the contamination levels 0.5% and 0.05%. Also in the suspected
research sample no pork DNA was detected. Bovine DNA was detected in all samples, which is an
expected results for milk powders or milk feeds. The extracted DNA proved to be of low quality.
The results of the experiments indicate that the TMB colouring method is currently not applicable
for the detection of blood material in a matrix of milk powder, because KUVOs show a, at least
slight, natural colouring response. The presence of blood plasma in the suspected research sample
was not confirmed reliably with any of the applied research methods.
The results will be published in more detail in a separate report (van Raamsdonk et al., 2011).

Figure 1. Overview of the colour reactions of blood plasma, six different blank artificial milk feeds and
garlic powder.
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4

Discussion

4.1

Method performance

The performance of the NRL network with respect to microscopic monitoring is suboptimal.
Especially the erroneous reporting of the presence of fish meal requires attention.
Quantification was imprecise and inaccurate in a series of studies (Veys et al., 2009, 2010;
van Raamsdonk et al., 2009, 2010). One of the unknown but necessary factors is the share of
bone fragments in the animal protein that would be mixed in a feed. This factor is necessary for
calculating the amount of animal proteins from the basic observations and counts of bone
particles. A further problem is the translation of two-dimensional observations to threedimensional results, and subsequently the translation of volume to weight. The specific density of
fish material, avian material and mammalian material might be different. A lot of time was
invested by every NRL in the quantification experiments based on permanent slides and on a set
of two feed samples. The results are correctly reported by the NRLs and discussed during the
annual meetings (Anonymous, 2010), but an official report was never published by the EURL.
Quantification and a tolerance higher than zero are currently not a political issue.
The LOD problem is very complicated (Anonymous, 2010). A majority of the NRLs choose, during
the 2010 meeting to do a second analysis in those occasions that a low level of bone fragments
was detected. The basic problem here is the definition or effect of the LOD. This is quite different
in microscopy from an LOD in chemical analysis. The naturally occurring variation in chemical
results due to equipment, process, dilution etc. does not exist in visual examination, at least not
in the same way. Providing sufficient homogeneity, repeated analysis will normally results in
approximately the same results. The presence of a bone particle of visible size, however, means
the presence of a very large amount of animal proteins at one position, whereas in the surrounding matrix no animal proteins are found whatsoever at “large” distances. This is a striking
situation of non-homogeneity. The presence of one bone particle, which cannot be confirmed after
repeated analysis, means a contamination higher than a zero-level, and can indicate a substantial
contamination depending on the size of that particle. It is a basic concern that an LOD of e.g. five
particles violates with the zero-tolerance. A second analysis can confirm a first finding of a bone
particle, but can never reject it.
The development and validation of analytical methods for the detection and the species
identification of processed animal proteins in animal feed is necessary for a possible lifting of the
extended feed ban. DNA detection is found suitable for this purpose. The interlaboratory study
showed that different protocols can be compared and that the identification of bovine material is
feasible.
The staining of blood plasma by TMB is a detection method not designed for a matrix such as milk
powder (Garner et al., 1976). The current results emphasize the problems. Detection of blood
plasma is nevertheless important in the view of legislation (European Commission (2001), last
amended for blood material in 2005) and needs further attention.

14
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4.2

Future developments

There is a long lasting economic desire to lift the extended feed ban, as a whole or part by part.
The most recent step is the start of the discussion on lifting the ban for pork material to be
consumed by poultry and for poultry material as ingredient of pig feed. There are several aspects
to address before a full reliable monitoring can be achieved:
-

Currently only bovine identification is implemented.

-

The definition of species or species groups needs to be established (see Annex 1).

-

It is not clear whether or not carry over can be avoided by using separate lines, separate
plants or by other measures.

Any further development of legislation would benefit from embedding both a sound monitoring
system and a reliable management systems for production chains.
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5

Recommendations

It is highly recommended to publish the quantification studies by the EURL.
The erroneous detection of fish meal especially in the exclusive presence of land animal material,
needs further attention
Proper tests for less obvious products such as blood meal need attention.
A task force is necessary for a full implementation of the species to species ban, and complete
lifting of the extended feed ban.
Any future legislation would benefit from two prerequisites: a sufficient monitoring system and
established management of production chains.
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Annex I
Project proposal
NOTE. This discussion document is written based on initial discussions with several scientists of
the SAFEED-PAP

2

consortium. It is only meant to start a discussion on the current stalemate

situation with respect to the species-to-species ban and to explore the need and opportunities to
have a dedicated research project. Other related subjects such as traceability are not yet covered,
but can be included in the proposed discussion. The results of SAFEED-PAP are only briefly listed;
additions are needed.

Legislative background
The species-to-species ban (Regulation 1774/2002/EC) is still active, but is “hided” behind the
extended feed ban of Regulation 1234/2003/EC. The species-to-species ban comprises the
following prohibitions:
Ruminants may not consume any animal proteins (Regulation 999/2001/EC). Exception is the
recent permission to feed fish meal to calves as milk replacer in calf feeds (Regulation
956/2008/EC).
Non-ruminant animals may not consume animal proteins from their own “species”. The regulation
is not specific on what a species means. In all cases it might be a group of species, but it is not
specified what grouping this should be (see further explanation in “State of the art”). Normally it
is explained that pigs might consume non-ruminant/non-pig and avian material, and poultry might
consume mammalian material, to name the two most prominent non-ruminant farmed animals.
The explanation of the ban is less clear for horses, turkeys, ostrich, reptiles etc. Some of these
species are getting increasing interest in farming activities.
Fishmeal of freely caught fish may be fed to all fish in farms, also if material of their own species
might be present in the fishmeal. Fish may not consume fish by-products from farms of their own
species.
In all cases this ban is only to be applied for Category 3 material. Category 1 and Category 2
material remains prohibited on the market. For lifting the extended feed ban it is necessary to be
able to detect materials of all groups. This detection and identification might be carried out on
pure animal protein parties to be used as ingredient, or on feeds including those animal proteins.
It is necessary to develop a firm fundament to the species-to-species ban in terms of a systematic
definition of the groups.
A related issue emerges from the recent extension of the permission to allow insignificant
amounts of bone spicules in root and tuber crops provided that a positive risk assessment is being
made (Regulation 1292/2005/EC). The new Regulation 163/2009/EC extends this permission to all
ingredients of plant origin, again provided that a positive risk assessment is produced. The reason
is that animal bone fragments might be present from harvesting. It can be assumed that these
bone fragments might originate predominantly from naturally living animals such as rodent

2
SAFEED-PAP: European project “Detection of presence of species-specific processed animal proteins in
animal feed”, December 2006 – May 2010.
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species, or related species such as rabbit, hare and mole. This means that for a positive
monitoring of the species-to-species ban rodent material in broad sense should be identifiable as
well.
The meaning “insignificant amounts” should also be worked out. It might mean that, in the
presence of that positive risk assessment, the zero tolerance is lifted for vegetable ingredients.
This might imply some sort of quantification.

State of the art
The basic situation of detection of animal proteins at the start of the European funded project
SAFEED-PAP is described in van Raamsdonk et al. (2007). The project had two aims: developing
new protocols for the detection and identification of animal proteins on several disciplines, and
developing markers for recognizing ruminant material on those same disciplines. The project’s
description of work states:
“ The SAFEED-PAP project has three main objectives that should lead to solve the problematic of
the species specific detection of MBM

3

in compound feeds: (i) Development of suitable validated

methods for the species specific detection and quantification of animal protein in compound feed
in order to allow the amendment of the extended total ban; (ii) Development of tools and
analytical kits for the correct implementation of the methods in the labs; (iii) To set up the
appropriate environment for the optimum application of the methods.”
With respects to procedures, the project SAFEED-PAP resulted in well developed protocols and
methods, although in some cases a validation still has to be carried out.
For a proper identification of animal proteins specific markers for every target species(-group)
need to be developed. With respect to markers, SAFEED-PAP targeted on the group of ruminants,
on mammalians in general, or on total animals, depending on the discipline:
PCR: a ruminant specific primer set has been developed, and a detection kit has been validated.
Immunoassay: a ruminant specific antibody has been developed. A general antibody for a
purification column prior to MS as confirmation method is also available now. 2D and 3D
electrophoresis methods are available. These methods are not likely to be implemented in every
official control laboratory.
Near infrared microscopy: “markers” (equations) for discriminating between fish and terrestrial
animal material, both bones and other particles such muscle fibres, are developed.
Indications are found that sets of MBMs show different fatty acid profiles after gas
chromatography coupled with flame ionisation detection (GC-FID).
Classical microscopy: visual markers for discriminating between mammalian and avian muscle
fibres have been proven to be unsufficient. Achievements have been reached to discriminate
between bone particles from mammals and birds.
A combination method has been developed for in situ immunoassay identification of muscle fibres
at a microscopic side.

3

Meat and Bone Meal; indication of prohibited types of animal by-products.
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In the framework of the SAFEED-PAP project, no markers have been developed for groups of
farmed animals such as pigs, horses (odd-toed ungulates), or other (emerging) farmed animals,
nor for unintentional contaminations, such as from rodents, hare, rabbit, sea birds, sea mammals
etc.
Basically and roughly summarized, the SAFEED-PAP research resulted in a scientific basis for
Regulation 999/2001/EC (permanent ruminant ban) and only for parts of the species-to-species
ban (Regulation 1774/2002/EC). Although the species-specific detection was mentioned in
generally in the aims of the project, the description of work did not mention the development of
markers for a series of species (-groups). With the delivery of methods and of ruminant or more
general markers the project can be stated successful.
A further aim of the project was to develop methods for quantification. The development of a
quantification method was also started by the EURL for Animal Proteins, especially focusing on
fish meal.
Markers for identification have been published by other research groups. Examples are a range of
primer sets for PCR: Hormisch, 2004; Broll et al., 2007; Shinoda et al., 2008; Rojas et al., 2009.
The Dutch research institute TNO has developed a PCR method with primer sets for a range of
animal species (-groups), but these are not available publicly.
The development of markers needs the availability of reference material of proven origin and
purity for the species groups to be identified. For the research in SAFEED-PAP two sets of samples
have been used, developed and produced in the framework of the STRATFEED project (2003).
These sets of MBM and MM 4, respectively, consist of four animals (cattle, sheep, pig, and poultry)
and four sterilisation temperatures (133 °C, 137 °C, 141 °C and 145 °C). Hence, both sets
contains 16 different samples. Several of these samples are running out of stock and are getting
“expired”. There is an apparent need to have new sets of MBMs and MMs, according to a future
agreement of species(-group) definition.
It is assumed that the current protocols and procedures are sufficient for future application of
markers for the identification of (groups of) farmed animals. The main future target is, therefore,
to develop markers for the recognition of the desired species or species groups, which are
applicable in the current set of analysing methods.
In the next paragraph several aspects of the species-to-species ban are discussed to reach a
scientific basis for the necessary support of this ban.

4

Meat Meal; as MBM, but produced without containing bone fragments.
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Proposed activities
The species-to-species ban is published in Regulation 1774/2002/EC. The full text of the relevant
article in the Regulation reads as follows:
“Article 22
Restrictions on use
1. The following uses of animal by-products and processed products are prohibited:
(a) the feeding of a species with processed animal protein derived from the bodies or parts of bodies of
animals of the same species;
(b) the feeding of farmed animals other than fur animals with catering waste or feed material containing
or derived from catering waste; and
(c) the application to pasture land of organic fertilisers and soil improvers, other than manure.
2. Rules for the implementation of this Article, including rules concerning control measures, shall be
adopted in accordance with the procedure referred to in Article 33(2). Derogations from paragraph 1(a)
may be granted in relation to fish and fur animals by the same procedure, after consultation of the
appropriate scientific committee.”

Part 1 (a) has to be applied with the derogation for fur animals and fish. According to other
legislation all invertebrate animals (e.g. diatoms, foraminifers, clam shells, crab, starfish) are
excluded from the ban, although this is not mentioned in Regulation 1774/2002/EC. Furthermore,
the definition of “species” is not given. There is no convention on the definition of species in the
discipline of systematic biology. Anyway, any group of animals (and plants) that are named by a
Latin binomen

5

can be accepted as species in the current discussion. Species are grouped

together at higher level categories which are indicated as genus, family, suborder, order, and
class 6. An outline of major classes and further subdivision of the vertebrate animals as far as
relevant

7

is given in Table 1.

5 first noun genus name, second noun species name within genus, e.g. cattle: Bos domesticus, pig: Sus
scrofa.
6 These levels of classification are only the principle ones. There are much more levels, indicated with
prefixes such as super-, supra-, and infra-, or with independent names (e.g. cohort).
7 The class of amphibians (frogs, salamanders) is excluded here for having no relevance to the matter.
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Table 1. Summarized overview of the classification of Vertebrate animals. Only major classification
levels are mentioned, and only species are named with relevance to farming practices, either as farmed
or domesticated animal, either as hunted or caught source of animal proteins, either as possible source
of unintentional contamination in parties of by-products of farmed animals.
Class

Order

Suborder

Family representatives
Wild
domesticated/farmed

Mammals

Even-toed ungulates

Ruminants

cattle, sheep, goat

deer, elk

Suina

pig

swine

Tylopods

camel

Odd-toed ungulates

horse, donkey

Whales
Carnivores

whales, dolphin
Feliformia

cat

Caniformia

dog, fur animals

sea lion, seal,
walrus

rabbit

rabbit, hare

Lagomorpha

Birds

Rodents

rat, mouse, etc.

Soricomorpha

mole

Galliformes

poultry, turkey

Anseriformes

geese, duck

Columbiformes

pigeon

Charadriiformes

sea gull

Struthioniformes

ostrich

Reptiles
Bone (ray-) fish

partridge

crocodile
Salmoniformes

salmon

salmon, trout

Clupeiformes

herring, sardine

Gadiformes

cod, haddock

Pleuronectiformes

sole, turbot

Perciformes

Scombroidei

tuna, mackerel

Percoidei

whiting

Cartilaginous fish

sharks, rays

Generally, the higher the level of distinction between species, the larger and the more prominent
the differences between these species are. This general provision applies equally to DNA, proteins,
other (chemical) substances and to visible characteristics as sources of information, although
exemptions are likely to occur. The situation exists that principal distinctions can be made at the
level of classes and orders: even-toed ungulates, odd-toed ungulates, rodents, whales,
carnivores, birds, fish. However, the distinction between ruminants and pig is at the level of
suborder, which means that it is more difficult to find well-developed discrimination markers,
especially when a third suborder (camels) has to be excluded. Furthermore, it is likely to assume
that the total variation in fish is comparable to the variation of all other classes of the vertebrates
together.
Fish meal parties sometimes consist of small amounts of “terrestrial animals”. Besides the
possibility that contamination with material of farmed animals can occur, it is likely to be assumed
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that sea mammals, sea birds and cartilaginous fish rarely show up in caught bone fish meal
parties. It should be considered whether these groups should receive attention for identification.
Considering the presented difficulties, the species-to-species ban has either to be supported, or
can be modified:
Support: whatever the level of distinction, PCR primer sets and/or antibodies and/or NIR
equations and/or visible characteristics have to be developed for ruminants, non-ruminant
ungulates (i.e. pigs), rodents including rabbit, hare and mole, other mammals, birds, reptiles, fish.
Modify: no distinction will be made at a lower level than order, i.e. groups are defined at least on
the level of orders. This means that pigs will be treated as belonging to the same species group as
ruminants. Pigs are then allowed to consume non- even-toed ungulate mammalian, avian, reptile
and fish material. Since there is hardly any material on the market from other mammals than
even-toed ungulate mammalians (e.g. horse, fur animals) and this is not to be expected to be
changed in the future, it is feasible to modify the pig consumption list to only avian, reptile and
fish material. As implication there is only a need for development of markers on the level of
classes 8.
The following activities are proposed to be carried out in a future project for support of a speciesto-species ban:
A working group will be started to figure out the relevant, legally acceptable and scientifically
feasible grouping of farmed animals and of animals from which remnants can show up in parties
of by-products. Input from systematic biology in this working group is necessary. Decisions has to
be made, with implications on both modifications in legislation, and on research targets.
Sets of MBMs and MMs as standards will be developed and produced in a fully controlled way
covering the decided grouping.
Markers will be developed for the decided groups of farmed animals simultaneously in the field of
DNA identification and/or protein identification (antibodies, MS) and/or other chemical substances
(NIR, GC-FID) and/or visible characteristics, using the produced materials.
Simultaneously, legal and civil bodies (EC, EFSA) will be advised and supported for the necessary
legal and/or risk assessment activities.
Besides a financial basis from the European Union, e.g. in the form of a dedicated call, cofinancing by NGOs might be considered.

8
Markers for ruminants remain necessary for support of the permanent ruminant ban, but these are
already available.
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Classification of birds:

http://en.wikipedia.org/wiki/Bird

Classification of bone fish:

http://en.wikipedia.org/wiki/Actinopterygii
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RIKILT - Institute of Food Safety is part of the international knowledge organisation Wageningen UR (University & Research centre).
RIKILT conducts independent research into the safety and quality of food. The institute is specialised in detecting and identifying
substances in food and animal feed and determining the functionality and effect of those substances.
RIKILT advises national and international governments on establishing standards and methods of analysis. RIKILT is available
24 hours a day and seven days a week in cases of incidents and food crises.
The research institute in Wageningen is the National Reference Laboratory (NRL) for milk, genetically modified organisms, and
nearly all chemical substances, and is also the European Union Reference Laboratory (EU-RL) for substances with hormonal
effects.
RIKILT is a member of various national and international expertise centres and networks. Most of our work is commissioned by the
Dutch Ministry of Economic Affairs, Agriculture and Innovation and the new Dutch Food and Consumer Product Safety Authority.
Other parties commissioning our work include the European Union, the European Food Safety Authority (EFSA), foreign
governments, social organisations, and businesses.

Animal proteins
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