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Summary

Late 2006 RIKILT was appointed Dutch National Refere Laboratory (NRL) for the detection of
animal proteins in animal feeds. The tasks for &b_ldre a full cooperation with the CRL and support
of the national government and Competent Autharitie

The Dutch NRL participated in a workshop of the ARIApril 2007. NRL actions at that workshop
included active support in a discussion concerngimgntification of fish meal in feed, and in support
for a well-functioning network of all national NRLEhe CRL granted licenses for the expert system
ARIES to all NRLs. During the workshop the systeasvprovided to all colleague NRLs.

Two proficiency tests organized by the CRL wereiedrout, the results of which were submitted in
2007. Besides a proper detection and identificatfomaterial of terrestrial animals (MBM) and of
fish material, the quantification of fish mateneds included in these proficiency tests as an itapbr
issue for support of future legislation. Large eliéinces in the results for the amounts of fish rizdte
were reported by the NRLs, showing predominantlgrestimations. It was concluded that the current
method for quantification is not sufficient. The ICRas used these first impressions of the podsibili
of quantifications for the planning of the profieey test 2007/2008.

Identification as part of the species-to-speciagsibaurrently focused on the specific detection of
ruminant or cattle material. For a full supportlué species-to-species ban a desk study is
recommended summarising the amount of variatiohiwi species of farmed animal as well as
between different species of farmed animals. Is shudy, the possibilities of raising specific pens
and/or antibodies would need to be discussed.

An investigation to explore the possibilities opswising the research of other national laborasori

in the framework of contra expertise has beenedary the Dutch NRL. The organisation of a
proficiency test with samples contaminated at lebellow 0.1 % will be considered.
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1 Introduction

In 2006 the European Union appointed a series afir@anity Reference Laboratories; one of them
was dedicated to the area of detection of aninatkprs in feeds. Each member state has subsequently
appointed a National Reference Laboratory in thésaThe stakeholders, i.e. the Ministry for
Agriculture, Nature and Food Quality as represérdgaif the member state, and the competent
authority (Food and Consumer Product Safety Auth@W\WA)), require technical and scientific
support. RIKILT, as appointed NRL in this area mpertise, is providing this support.

The CRL organised one workshop and two proficieiesys in 2007. Besides a proper detection and
identification of material of terrestrial animalBM) and of fish material, the quantification o$ffi
material is an important issue for supporting fatl@gislation.

The Dutch NRL renders account of its activitieshia framework of collaboration with the CRL and
support of the national authorities.
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2 Activities

The tasks of the NRL are laid down in Directive 8®4/EC. RIKILT is appointed as the only
official control laboratory for animal proteinsf@eds in the Netherlands. Several of the tasledist

1. collaboration with the CRL, including participationmeetings and workshops, participation
in proficiency tests;

2. coordination of activities of official laboratoriegsponsible for the analysis of samples;

3. where appropriate, the organisation of comparadéigts between the official national
laboratories;

4. communication of information from the CRL to thalgtholders;

5. providing technical and scientific support to ttekeholders;

6. performing other specific tasks; RIKILT has beevitied to be member of the scientific

advisory board of the CRL.
The performance of all the tasks meets the ad@itimyuirements of Directive 999/2001. The tasks b)
and c) currently do not apply to the Dutch situatibherefore, in this report the activities for thsks
a), d), e) and f) will be presented.

2.1 Collaboration with the CRL

2.1.1 Proficiency test 2006

The CRL started to organise its first proficienegttlate 2006 for testing the microscopic detection
according to Directive 2003/126/EC. The report waessented in 2007 (Veijs, 2007a). Therefore, the
share of RIKILT in this proficiency test in the ¢gr framework of the pooled results is reportethis
2007 annual report.

The proficiency test consisted of 19 samples withraposition as shown in Table 1.
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Table 1: Composition of the samples in the CRLigericy test 2006. Source: Veijs et al.(2007a).

Label | Content Number of
samples
A blank 3
B 0.1 % MBM 3
c 0.5 % fish Il 2
D 0.25 % fish IlI 2
E 1.5 % fish Il 2
F 1 % fish 1 2
G 0.1% MBM + 5% fish| 3
H 1% fish | 2

Twenty-two NRLs submitted their results. RIKILT iddied all samples correctly.

The pooled results of all NRLs (Table 2) showed sdafse positive results (positive deviations,
expressed in a specificity score) in several casesfalse negative results (negative deviations,
expressed in a sensitivity score) in some others.

Table 2: Pooled results of all participants for ahmples related to the detection of material otwdrial
animals. Number of false positives or false negatin brackets. Source: Veijs et al.(2007a).

MBM Fish
Label | Content (n=66) Specificity | Sensitivity | Specificity | Sensitivity
A blank 1.000 0.879 (8)
B 0.1 % MBM 0.985 (1) | 0.909 (6)
G 0.1 % MBM, 5% fish 0.879 (8) 1.000

It appears that in this proficiency test no pagtisias misinterpreted as terrestrial material, et
words, in none of the cases terrestrial materia reported while not present, which is shown by the
1.0 score for specificity in material A. HoweverBM material, when present, was not detected in all
cases. In addition, the presence of fish was iectlyr indicated by some participants (false posgjy
but it was always correctly detected when predgmt. same optimal score was also reached for the
other samples with fish meal (samples C to F, anesllts not shown).

The CRL decided to require a minimum value for taghcificity and sensitivity of 0.95 for the
individual results of every laboratory. Five lalvegented one or more scores below that targetdimit
0.95. The CRL decided to organize a training, fefld by a second small proficiency test. In order to
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get a full set of data, all NRLs were requestepauicipate in this second proficiency test, orgedi
in 2007.

2.1.1.1 Quantification of fish meal

A second goal of the 2006 proficiency test was\auation of the current procedures for
guantification of fish meal. Therefore, the sampllet® F, and H with various quantities of fish meal
were included in this trial.

Large differences in the results of the amounfiissbfmaterial were reported by the NRLs. In general
mainly overestimations were presented. The rep#igalwithin-laboratory variability) ranged from
12% to 30%, which is reasonable. However, the dynribility (between-laboratory variability) is
considerably, ranging from 85% to 116% for thead#it samples. It is concluded that the current
method for quantification is not sufficient (Vegs al., 2007a).The CRL will consider the resultro$
proficiency test when planning a third proficiertegt in 2007/2008.

2.1.2 Proficiency test 2007

During summer 2007 the CRL for Animal Proteins oigad a small proficiency test (see 2.1.1) with
four samples, aimed at the detection of animalgimetof both terrestrial animals and fish. RIKILT
reported the results, which were included in thalfreport of the CRL-AP (Veys et al., 2007b).

2.1.2.1 Reported contents of the samples

Four samples were included in the test with a edrdge shown in Table 3 (Veys et al., 2007b). The
CRL carried out homogeneity studies before sentliagh around, by investigating five or ten portions
respectively for each sample with the followingulesas in Table 3.

Table 3: Composition of the four samples in prefidy test 2007, and the results of the homogesteitly
performed by the CRL. Source: Veijs et al.(2007b).

Fish material Terrestrial animal material
Label | Content Negative | Positive | Negative Positive
A blank 10 0 10 0
B challenger 9 1 7 3
C 0.1% MBM + 5% fish 0 5 0 5
D 5% fish 0 5 5 0

The challenger material appeared to have very émel§ of contamination: the homogeneity study
revealed that fish material was detected in onl$4l6f the samples. For terrestrial material this wa
30%. (in all cases only one fish bone resp. onehagment was found).

Twenty five NRLs submitted their results, which atenmarised in Table 4.
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Table 4: Pooled results of all participants for ahmples related to the detection of material otwdrial
animals. Number of false positives or false negatin brackets. The sensitivity and specificitthefchallenger
(sample B) was not reported in the CRL report. r&auVeijs et al.(2007b).

MBM Fish
Label | Content (n=25) Specificity | Sensitivity | Specificity | Sensitivity
A blank 0.96 (1) 0.96 (1)
C 0.1 % MBM, 5 % fish 0.84 (4) 1.00
D 5% fish 0.84 (4) 1.00

The results as presented in Table 4 show basitedlgame pattern as found in the proficiency test o
2006. In this case also one false positive wasddanthe detection of material from terrestrial
animals as well. The differences between leveth®fcores in the two proficiency tests can betdue
the low number of samples in the 2007 proficierest per sample type.

The report of the CRL (Veijs et al., 2007b) preseamt evaluation of the number of particles as found
in the samples. The results are shown in Tabld&rerappears to be a large variety in the number of
particles of terrestrial animals (MBM) detectedsample C.

Table 5: Overview of the number of particles detdéh sample C(0.1% MBM + 5% fish) by the particifsin
the proficiency test 2007. Source: Veijs et al.[@1)0

Number of particles detected

0 1 3 4to5 | 6t010 11ltopP

Number of NRLs reporting 3 2% 3 3 6 6 2

?: no number of particles reported, nevertheledh e indication "presence" for MBM.
*: one participant considered the presence of anig particle as "absence" of MBM.

2.1.2.2 RIKILT results
RIKILT reported one false negative for the preseoicerrestrial animal material in sample C (Table
6).
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Table 6: Official RIKILT results for the proficieptest 2007.The problematic result is indicatechwaih arrow.

Label | Content Number of fish particles Number of terrestrial animal particles
A blank 0 0

B challenger 0 11 to 50

C 0.1% MBM + 5% fish > 50 0 +—

D 5% fish > 50 0

All investigations were based on 10 grams of makefihese results were included in the final report
of the proficiency test 2007 (Veijs et al., 2007b).

2.1.2.3 Additional investigations

RIKILT decided to repeat the investigations in @&on2007 and in January 2008. In both cases a new
portion of 10 grams was taken from each samplelamdame procedure was followed. Only in the
second run two particles were detected in sample @ which possibly originated from terrestrial
animals. In the third run the results of the firil were reproduced, i.e. no bone fragments were
found in sample C. In all cases the entire sedimeterial was examined macroscopically and
microscopically.

The results of all three trials should be discussete view of the diversity in reported numbefs o
bone fragments, as shown in Table 5. A large viariavas found among the participants of the ring
trial. No conclusions can be drawn on possible inbgeneity of the total material of sample C,
because other factors such as variation in thécgioin of the method can influence the final résul
as well. However, likewise no conclusion can bewveerfrom the RIKILT results for sample C.

2.1.2.4 Examination procedure

At RIKILT, the procedure as laid out in Directive@3/126/EC is followed. In this Directive the
examination of two additional slides is requirddish material is detected. However, the sizehef t
cover glass or the minimal amount of material taubed for each slide is not indicated.

The RIKILT results indicated that only two slidesem examined, instead of the total of three slides
required, according to the Directive.

The procedure of RIKILT includes the use of largear glasses to examine the fine sediment after
sieving. These cover glasses are 24 x 50 mm inisigead of the smaller ones commonly in use (e.g.
21 x 26 mm). With an even distribution of the feediment material across the major part of theslarg
cover glass area, no material was left to examithre slide. However, with both slides, the entire
fine sediment was examinedariscopically. This examination followed a full anascopic
examination of the coarse sediment according tdIRlktandard procedures. In this way, the entire
sediment was examined, although not with the reguitumber of slides.

The number of slides used by the labs is also tepan Veys et al. (2007b). The distribution in
number of slides examined for sample C is showralie 7.
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Table 7: Overview of the number of slides usedHerexamination of sample C(0.1% MBM + 5% fish}Hzy
participants in the proficiency test 2007. Sourdeijs et al.(2007b).

Number of slides used

1 2 3 4 5 6 7 20 ?

Number of NRLs reporting: 2 8 1 1 4 3 2 4

?: no number of slides reported.

2.1.3 CRL workshop

The CRL organised a workshop in April 2007. A RIKIdelegation participated in this workshop in
Gembloux, Belgium. Much attention was given tondsults of the first proficiency test (Veijs et al
2007a) and the first efforts to quantify the antaefrfish material in the samples. A first outlifo an
improved quantification procedure was presentedl lzesis for the planning of the 2007/2008
proficiency test.

The CRL had decided to grant licenses of the exgystem ARIES to all NRLs. RIKILT, as former
partner in the project STRATFEED and coordinatothef development of ARIES, presented ARIES
to all the NRL representatives. A workshop was lietdhe NRL representatives to gain experience
for using ARIES.

2.2 Communication with stakeholders

During 2007 information has been presented anccadwas been given to the official authority on the
risks and benefits of including fish meal in rumih&eeds. These advises were the sequel of anabffic
risk analysis for the competent authority (in Dutelin Raamsdonk en Heres, 2006). This analysis
was focused on aspects of allowing fish meal ininamt feeds, and it was presented to the Dutch
government in February 2007.

Political opinions vary from continuing to prohilaiby fish material in ruminant feeds on the onedhan
to a free use on the other. Currently a comproisiserked out to allow 1 % of fish material in
ruminant feeds, provided that the fish materiadusechecked and certified for the absence of
terrestrial animal material. A problem with sucbampromise solution is the possibility of
occasionally present sea mammal and sea bird mlaferoblem of identification), but also the
guantification of the final share of fish mateiiimfeed (problem of quantification).

The identification problem is part of the reseavtthe European Union project SAFEED-PAP, as far
as the exclusive identification of ruminant matkeisseconcerned. In discussions with the Dutch
government the issue of identifying pig materiad @oultry material for a full support of the spezie
to-species ban was addressed.

The CRL has started to develop a method for thetifigation of fish material, as based on the
preliminary results of the 2006 proficiency test.
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2.3  Technical and scientific support to the stakehader

Contrary to some other member states, the Netlurldoes not have a network of national control
laboratories for the detection of animal proteRKILT is the only designated control laboratory fo
monitoring of feeds and feed materials in this eraifherefore, the organisation of national
proficiency tests seems to be superfluous. Howévéutch legislation a list of in total five
laboratories is given that might be consulted fiicial control. These laboratories are also avaéa
for cases where a contra-expertise is requestedost of these cases the contamination levels of
animal proteins are in the range of the level aédion of the microscopic method, which is much
below the current 0.1%, as is stated as minimumniregpent for detection methods in Directive
2003/126/EC. Reproducing the results as obtainéukimfficial monitoring is therefore problematic.
Plans are in progress to offer support to theser#bries, if they are involved in the detection of
animal proteins. The Dutch NRL can offer such suppa@. by organising proficiency tests. The
current efforts to establish the performance ofrtiieroscopic method or of the laboratories is edat
to the required level of 0.1 %. Nevertheless, zelerance is applied to the prohibition of animal
proteins in practice, and animal proteins shoulddtected as low as reasonably achievable.
RIKILT has considerable experience in the deteatibanimal proteins with other methods than
microscopy, e.g. DNA detection by PCR and prote@tedtion by immunochemistry. A paper was
published with the PCR method (Aarts et al., 2006nunochemistry is part of the research of the
project SAFEED-PAP.

2.4  Other specific tasks

The RIKILT project leader for the Dutch NRL was i@ to be a member of the advisory board of
the CRL for microscopy affairs. Other members apenfthe Danish and Belgium NRL, and from the
EC Joint Research Centre. Since the start of tHe&Ryvities, the advisory board met once. New
meetings are planned for 2008.
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3 Discussion

3.1 Detection

In 2003 a proficiency test was organised on bedfdifiternational Fishmeal and Fishoil Organisation
(IFFO) for testing the microscopic method as piigdin that year (Directive 2003/126/EC). Nine
laboratories, known for their high expertise in lgpm microscopic examinations, were selected to
participate. Because of this selection procedtwerésults could be interpreted as indicative of an
optimal performance (without any bias of the loegbertise). The study showed a sensitivity score of
0.987 for the detection of terrestrial animals saaple with 0.1 % MBM and 5 % of fish material
(van Raamsdonk and van der Voet, 2003).

Other proficiency tests, organised later after 2608w a progress in performance of the method
and/or of the laboratories (Figure 1; see Veyd 20@7a, van Raamsdonk et al., 2007).

Progress in performance is still required. Trainggn important tool. The result of the IFFO study
does not necessarily mean that the current methdescribed in Directive 2003/126/EC can not be
improved. A simple requirement of analysing twoitiddal slides in the presence of fish material is
not sufficient; the size of the cover glass andaimeunt of material to be examined needs atteiaison
well. Another issue applies to the minimum amounhaterial to be used for sedimentation. The
Directive states a minimum of 5 grams, whereagp#récipants in the IFFO study all used 10 grams
as starting material. Other improvements may bsidened.

sensitivity score for the detection of terrestrial animals in samples with
0.1% MBM + 5% fish

0,9
0,8
0,7
0,6
0,5
0,4
0,3 A
0,2
0,1

0 ‘ ‘ ‘ ‘ ‘

IFFO DG-SANCO DG-SANCO  Stratfeed CRL 2006  CRL 2007
2003 2004 2005

Figure 1: Sensitivity scores from a range of prgficy tests or validation studies for samples With% of
MBM and 5 % fish material. The studies discussetiilreport are indicated as CRL 2006 and CRL 2007

The aim of having a sensitivity score of at lea860means a maximum of 1 error in 20 measurements
(e.g. samples). When a proficiency test consistsiyf 19 samples of the same type, even one false
negative will result in a score for sensitivity tigslightly below 0.95. If a result in a previous
proficiency test showed no false negatives, thisneit be used as compensation in the evaluation of
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the current proficiency test results. It can baiadgthat a specific application of the principle of
advanced means should be used here: the restitis laftest proficiency test are to be completet wit
results of previous proficiency tests in historiceder up to a minimum of 20 results. If the aduditof
new results gives a total of more than 20 datatppall results of the earliest proficiency test
considered need still to be included, since disiodting within the results of one proficiency tegh
bias the final calculation. When the results oka mproficiency test become available, all the rssul
of the oldest proficiency test can be omitted, piimg that at least 20 data points will remain. Tise
of a few if any data points in addition to the minim of 20 results might give a too small basis for
proper evaluations. Therefore, including all resoka period of five years for calculations shoogd
considered, assuming that a sufficient amount t Has been collected in those years. After adding
the results of year 6 the results of year 1 caskigped. In this way, a fairly balanced evaluatiéma
consecutive row of trial results and of NRL perfamoe may be achieved, and possible outlier results
can be put in proper perspective.

3.2 Identification

Cattle or ruminant material is the primary targat$pecies identification in all current projecsy
SAFEED-PAP). However, for a successful implemeatatf the species-to-species ban the use of pig
material or poultry material in feeds for their oamimal type should be monitored. Implementation of
identification procedures for protein material arafing from these animals implies the development
of specific DNA or protein detection, and propengar sets or antibodies for these animals.

More specifically, the species-to-species ban appibt only to ruminants, pigs or poultry, but toes
categories of animals as well. Identification oftenals of sheep, goat, horse, turkey and othendar
animals is necessary for correct monitoring ofrthespective feeds. Other protein material i.e from
rodents that may inadvertently enter the produatimsin should be classified, in order to identifgs
contaminating material. A special case could beariadgoat and sheep material. The ban for using
mammalian material for ruminant feed applies taxalmmalian material, according to EC Regulation
999/2001 (article 7: “1. The feeding to ruminantgtein derived from mammals is prohibited.”).
The species-to-species ban is laid down as folléWwsEhe following uses of animal by-products and
processed products are prohibited: (a) the feedfimgspecies with processed animal protein derived
from the bodies or parts of bodies of animals efsame species; [etc.]” (Article 22 of EC Regolati
1774/2002). The span of the prohibition dependtherdefinition of “species”. If cattle, sheep and
goats are defined as different species, whicheisthrect interpretation from a biological view,
monitoring should include separate identificatiésloeep and goat material. Even if a future
implementation of the ban applies to ruminantsragin general, most of the currently used
antibodies and primers are specific for cattle moidfor ruminants (cf. Aarts et al., 2006). The sam
applies to the case of poultry, where it may beiagghat primers and antibodies of the specid®yur
should be developed and used for separate idextific

The possible presence of sea mammal and sea biediahin fish meal batches should be addressed
and dealt with as well. Primers and antibodies khalso be developed for these groups of species.
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3.3  Quantification

An equation for the quantification of animal ma&éin feeds is published in EC Directive 126/2003.
Main problems arise for the estimation of the ftéa@nd the d-factor. The f-factor indicates tharsh
of bone material in the original MBM or fish me&ince the original MBM or fish meal is not
available after producing a feed, the f-factor oaty be estimated. In general f = 0.1 — 0.2 fon fis
material and f = 0.5 — 0.7 for MBM is used. Theadtbr indicates the share of bone fragments in the
sediment. This factor is the main difficulty. Curtly the CRL is developing a new measuring
procedure using a counting grid, and a new profmydest is organised for early 2008.
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b)

d)

18

Recommendations

Considering the pooled results of the proficierast bf 2007, it might be valuable to evaluate the
procedure for organizing, examining and reportihgroficiency tests by CRL and NRLs. Such an
evaluation can only be initiated and directed ey @RL.

The number of slides examined varies considerdhlg. labs, including RIKILT, did not comply
fully to the Directive. However, the directive dasst give any indication of the requirements for
the size of the slides and the amount of sedime¢mal to be used. A more precise and detailed
description of the procedure as described in Direc26/2003 is needed. Efforts for optimizing
the procedure for microscopic detection are pathefproject SAFEED-PAP.

An international project for developing identificat procedures, and as part of it the development
of antibodies and/or primers, for a range of speigairgently needed. As a first action a desk
study for the relative differences between the Dl amino-acid sequences, and predictions for
the possibility to raise specific antibodies anidners, is highly recommended. This desk study
should include information from international databs as well as from surveys of systematic or
taxonomic research.

The principle of advanced means should be considereevaluating the performance of labs. All
proficiency test results achieved in the past figars per sample type should be included.
Including a minimum of 20 data points in the cadtigns for specificity and sensitivity assures a
proper statistical evaluation.

A proficiency test for support of the monitoring dther Dutch laboratories should be considered.
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