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INTRODUCTION

Test Veritas S.r.| has been accredited EN ISO/IEC 17043:2010 "Conformity assessment - General requirements for proficiency testing"

by Accredia.

Also, the quality management system has been assessed and certified by SGS lItalia as meeting the requirements of UNI EN I1SO

9001:2015 for development and production of materials for agri-food analyses and proficiency supply.

125 laboratories asked to participate to Progetto Trieste — Mycotoxins and Processing Contaminants Proficiency Testing 2025, round of

June”.

The test materials were dispatched on June 16" and 17", 2025. The deadline for sending the results was July 21%, 2025.

This Proficiency Testing Scheme offered different sets of test materials (biological matrices, see Table a).

Test materials “A” were provided for performance evaluation of confirmatory techniques, while test materials “B” were provided for

performance evaluation of screening methods. Some materials are composed by two different subsamples.

Table a: test materials

Test material code

Matrices

MAS600
N5601
GC+RC5602
B5604
CH5605
RC5606
W5607
VF5608

maize A:80gx 1-B:40gx1

A: 559 x 1 —B: 55g x 1
A: 55g x 2 — B: 55g x 2
A:40gx1-B:20gx 1
A:40gx1-B:20gx 1
A:40gx1-B:20gx 1
A: 50ml x 1 —B: 20ml x 1

pistachio
green and roasted coffee
bread
potato chips
roasted coffee
red wine

clear apple juice A: 50ml x 1 — B: 50ml x 1

The molecules that could be present in the test materials are shown in Tables b.

Table b: Class of substances and molecules that had to be examined for screening and confirmatory methods.

Test Material Class Molecules
MA5600D DON deoxynivalenol
MAS5600F fumonisins fumonisin B1, fumonisin B2, fumonisins B1+B2 (sum)
MA56000 ochratoxin A ochratoxin A
MA5600Y aflatoxins B/G aflatoxin B1, aflatoxin B2, aflatoxin G1, aflatoxin G2, aflatoxins B1 + B2 + G1 + G2 (sum)
MA5600Z zearalenone zearalenone
N5601 aflatoxins B/G aflatoxin B1, aflatoxin B2, aflatoxin G1, aflatoxin G2, aflatoxins B1 + B2 + G1 + G2 (sum)

GC+RC5602-1 and
GC+RC5602-2

ochratoxin A

ochratoxin A

B5604* acrylamide acrylamide
CH5605 acrylamide acrylamide
RC5606* acrylamide acrylamide
W5607* ochratoxin A ochratoxin A
VF5608 patulin patulin

*test / measurand not ISO/IEC 17043:2010 accredited

Accreditation excludes, in any case, Accredia from any responsibility regarding the offered service.
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PREPARATION OF TEST MATERIALS, HOMOGENEITY, DISTRIBUTION

Preparation

Maize and green coffee (incurred)
Contaminated matrices are obtained from a competent laboratory. Contaminated matrices were mixed with a worm shaft mixer. The
obtained test materials were dispensed into foil-laminate pouches, heat-sealed, irradiated with beta rays for preventing fungal growth

and checked for homogeneity. The test materials were kept at controlled temperature until dispatch.

Maize and roasted coffee (spiked)
Spiking solution was prepared. Blank matrices were spiked and mixed with a worm shaft mixer. The obtained test materials were
dispensed into foil-laminate pouches, heat-sealed and checked for homogeneity. The test materials were kept at controlled temperature

until dispatch.

Pistachio (incurred)
Contaminated matrices are obtained from a competent laboratory. A water slurry was made with contaminated matrices. The slurry was
mixed with a cutter mixer. The obtained sample was dried and homogenized with a mixer and after that it was dispensed into
foil-laminate pouches, heat-sealed, irradiated with beta rays for preventing fungal growth and checked for homogeneity. The test

materials were kept at controlled temperature until dispatch.

Apple Juice and wine (spiked)
Spiking solutions were prepared. Blank matrices were spiked. The obtained samples were homogenized with a magnetic stirrer and

dispensed into vials. Homogeneity was assessed, then test materials were kept at controlled temperature until dispatch.

Bread and roasted coffee (incurred)
Contaminated matrices were produced and mixed with a worm shaft mixer. The obtained test materials were dispensed into foil-laminate

pouches, heat-sealed and checked for homogeneity. The test materials were kept at controlled temperature until dispatch.

Chips (incurred)
Contaminated matrices were produced. A water slurry was made with contaminated matrices and mixed with a cutter mixer. The obtained
sample was dried and homogenized with a mixer and after that it was dispensed into foil-laminate pouches, heat-sealed, and checked for

homogeneity. The test materials were kept at controlled temperature until dispatch.

Subcontractor

In order to prevent fungal growth, incurred test materials such as maize, spices, coffee and wheat are beta-irradiated. Irradiation is
performed by a competent subcontractor.

In order to check the batch's homogeneity, all analyses were performed by a competent subcontractor.
Homogeneity and stability

Appropriate homogeneity studies assessed that test materials are sufficiently homogeneous for the measurands under study.

Any exception will be statistically managed.

Appropriate stability studies assessed that test materials are stable for the time that elapsed between the dispatch of the samples and the
deadline for submission of results.

Information about homogeneity and stability studies are available under request.

Labels

When two Test Materials are present, to avoid labelling errors, the Test Material “-1” and “-2” are always labelled on different days.
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Distribution
In accordance with the stability established, the test materials were shipped in proper containers and conditions.
Dispatch was followed by the courier's parcel tracking system on the web site.
Shipments outside the EU follows different procedures.
The parcel contains:
e A number of units of test material
e A covering letter with the necessary instructions for use and storage of the materials, together with indications for reporting
results in the on-line form.
An e-mail informed participants that materials were shipped. The e-mail contained an attached copy of the covering letter and safety

information: if lyophilized samples are provided, a letter with recommendations on use of lyophilized materials is also attached.

PERFORMANCE EVALUATION CRITERIA

Laboratory code and confidentiality

Confidentiality is guaranteed. Participants are identified in the Final Report by a randomly assigned code.

The laboratory codes were communicated to each participant through his web restricted area.

Confirmatory and screening result: concentration value

In confirmatory analysis, the compounds are separated by chromatographic techniques (GC, HPLC, UPLC, LC...); afterwards they are
detected by MS, FLD, DAD, etc...
In screening analysis, participants use techniques as ELISA, lateral flow, etc...
Each participation includes the possibility of being evaluated for 2 different results (obtained with different methods or different technicians).
Participants were asked to report quantitative or semiquantitative (“lass than...” or “grater than...”) results corrected for recovery.
In case of confirmatory quantitative results, if correction is not applied, the value is not included in the calculation of the assigned value.
Results can be given as:

- “=...” means that the analyte was detected and quantified

- “< of...” means that the analyte was not detected

- “> of...” means that the analyte was detected but not quantified

- “Not Searched-NS” means that the laboratory did not perform the analysis

In reference to the method used, screening results can be expressed for a single analyte or for an analyte group.

Limits of Detection (LOD/DL), Limits of Quantification (LOQ/QL) and uncertainty (MU%)

For mycotoxins: the limits of detection, limits of quantification and uncertainty for the relative compounds were claimed by the laboratories.
For acrylamide: the limits of quantification were claimed by the laboratories.

If the DL and/or QL and/or MU(%) are not reported by participants, in the tables the box will be empty.

False positive results
If it is possible, false positive results obtained by the laboratories are shown.
- "None" means that no false positive results were reported. This corresponds to a good performance for both screening as well
as confirmatory methods.
- “-” means that evaluation was not applicable (e.g. the laboratory search only the compound that was present)
It is not possible to classify as false positives concentrations lower than the assigned value of an intended blank test material. In this

case concentrations are reported just for information.
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False negative results

In case of false negative confirmatory results, no evaluation is given.

If the laboratory does not detect the analyte that is effectively present, as its method does not allow it, this is an information concerning
the capability of the method. The result is “congruent” but the participant should take into consideration if his method has the appropriate
capability in respect of his requirement.

In case of false negative screening results, evaluation is given as described (see screening assessment).

Elaboration of laboratory data
In the statistical data processing, all the data submitted by the participants are elaborated considering two decimal places. In case there

are not declared decimal places, they are considered as corresponding to "zero" (E.g. 25=25.00 — 25.3=25.30 — 25.32=25.32).

CALCULATION OF THE ASSIGNED VALUE

The Assigned Value xp:

The Assigned Value Xpt, is the value attributed to a particular property of proficiency test items (definition from 1SO13528:2022).

In the routine, the results from the confirmatory analysis (chromatographic techniques) are considered a reference; they are used with
legal purpose (as regulatory requirement). Instead, screening methods have the purpose to analyze in a short time a wide quantity of

samples; in case of "positive" results, the data will be verified through the use of chromatographic techniques.

Because of above described, the Assigned Value Xpt derives just from participants' quantitative results obtained with confirmatory analysis.
The screening results are compared to the Assigned Value Xpt obtained from the confirmatory data.

The procedure for determining the Assigned Value Xpt is described below.

After excluding results that are identified as invalid the data population was checked for normality and for the presence of outliers by
applying appropriate statistics. Xpt represents the value of concentration obtained from Algorithm A or from the median.

The chosen value will be reported in the specific test material tables, where Algorithm A will be indicated as “ISO5725-5 (Alg.AS)” and
median as “MADe/Median”.

Sometimes very low concentrations are quantified. When it occurs, the concentration value is assigned only if statistics described in this
paragraph are applicable.

“ . n

The value is not assigned when p < 8, where “p” is the number of data after invalid results rejection.

It may happen that only few participants confirm the presence of some analytes in the test materials. In such cases, the presence of an
analyte is considered:
e  “unconfirmed”, when less than 25 % of participants detect the compound;

e  ‘“confirmed”, when 25% of participants, or more, detect the compound (the minimum number of positive results is anyway three).

The standard uncertainty of the assigned value u(xg)

The standard uncertainty u(xy) is calculated as:
U(xpr) = 1.25 [s*/ \p]

where:
e  s*is the robust estimate of the participant standard deviation;
. p is the number of participants;

. 1.25 is the expanded factor

In case of median as estimator, the standard deviation is calculated as s* = MADe (where MADe is the Median Absolute Deviation).
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In case of u(xy)>0.3 oy the standard uncertainty of the assigned value is not negligible, so the effects of uncertainty are introduced in the

calculation of the z-score, that will be calculated as z'-score.

zZscore, z-score and oyt (standard deviation for proficiency assessment):

When the number of confirmatory quantitative data is p > 8, the participant's result (confirmatory and screening) are converted into a
z-score according to the equation:

z-score = (Xi — Xpt) / Gpt

where:

e X is the analyte concentration value reported by the laboratory;

* Xy is the assigned value (obtained with confirmatory methods);

e oy is the standard deviation for proficiency assessment calculated from b xy

. b =%RSD / 100, (RSD = Relative Standard Deviation)

unless otherwise specified the %RSD value comes from the Horwitz equation (Horwitz, W., 1988, Pure Appl. Chem. 60, 855-864)

(1-0.5 log Xpy)
%RSD =2

where X is expressed as a dimensionless concentration.

oyt is related to the concentration of the analyte: it comes from Horwitz equation (unless otherwise specified); in case of contamination
less than 10 ppb the Thompson equation modified Horwitz equation (Thompson, M., 2000, Analyst 125, 385-386). In particular
circumstance oy is chosen from Proficiency Test provider's (PTp) experience, derived from previous rounds.

The adopted criteria is reported in the specific test material table. In the result table, Thompson will be indicated as “Truncated Horwitz”.

In case of an inhomogeneous measurand the effects of inhomogeneity are introduced in the calculation of oy, that will be calculated

according to the equation:

o' = \/(Gpt 2+ 8,7

where:
e oy is the standard deviation for proficiency assessment calculated from b xy
. S; is the between—sample variance obtained in the homogeneity test

In this case the standard deviation for proficiency assessment will be indicated as 'y

If u(xpt)< 0.3 ot is Not met, participants' results are converted into a z'-score according to the equation:
z'score = (X — Xp1) / \/(cptz + U2(Xpt)

where:

e X is the analyte concentration value reported by the laboratory;

* Xy is the assigned value (obtained with confirmatory methods);

* oy is the standard deviation for proficiency assessment calculated from b X

. u%(x,t) is the standard uncertainty calculated as previously described.
The chosen score is reported in the specific test material table.

The laboratory performance evaluation was established taking into account the following criteria for z-score:

acceptable (satisfactory) when 1z1<2.0
warning signal (questionable) when 20<1z1<3.0
action signal (unsatisfactory) when 1z1 > 3.0
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Screening assessment

Participants who use screening methods, have to provide quantitative answer (see z-score and o, chapter); if they provide a
semi-quantitative data (“lower than...” or “greater than...”) they receive a qualitative evaluation:
The results are classified as “satisfactory” in the following cases:

e  The laboratory detects the analyte or the group of analytes that are effectively present in the test material.

e  The laboratory does not detect the analyte or the group of analytes that are not effectively present in the samples.
The results are classified as “unsatisfactory” in the following case:

e The laboratory does not detect the analyte or the group of analytes that are effectively present in the sample, but according to
the method specifications the analyte/analytes is/are detectable. It means that a false negative has been reported.

The results are classified as “questionable” in the following case:

e The laboratory detects an analyte or a group of analytes that were not effectively present in the sample. It means that false
positive has been detected. The false positive results are not considered unsuitable, because routine screening positive results
should be confirmed by chromatographic methods.

The results are classified as “congruent” in the following case:

e  The laboratory does not detect the analyte or a group of analytes that is effectively present, as its method does not allow it. This
is an information concerning the capability of the method. The participant should take in consideration if his method has the
appropriate capability in respect of his requirement.

The results are not classified, therefore “not applicable” in the following case:

e The laboratory detects the analyte or a group of analytes that were not effectively present in the sample, but the level detected
is lower than declared value. In this case it is not possible to evaluate its results.

e The laboratory does not detect the analyte that is effectively present, but his capability corresponds exactly to the assigned

value.

Because of the different country legislations, the regulatory limits are not considered in the results evaluation.

Evaluation screening table

Example of the performance criteria for the screening are reported in the table below.

Table d: example of evaluation.

RESULT
TEST MATERIAL CONTAMINATION EVALUATION Z-SCORE
(PROVIDED BY PARTICIPANT)

=5 ppb or =7ppb (quantitative result) not provided provided
Contamined material
(the analyte is present above or >5 ppb or >7 ppb (semi-quantitavie result) satisfactory not provided
below the regulatory limit)
<5 ppb (semi-quantitavie result) unsatisfactory not provided
Assigned Value Xy = 6 ppb <7 ppb (semi-quantitavie result) congruent not provided
(from confirmatory methods) <6 ppb (semi-quantitative result) not applicable not provided
<5 ppb or <7 ppb (semi-quantitavie result) satisfactory not provided
Blank material

=6 ppb or =7 ppb (quantitative result) questionable not provided
Value < 6 ppb >5 ppb or >7 ppb (semi-quantitavie result) questionable not provided
(from confirmatory methods) =5 ppb (quantitative result) not applicable not provided
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Graphical presentation

Confirmatory and screening results are shown in different tables. This approach takes into account the different purpose of the methods.
When confirmatory participants receive a score it will be shown in the “bar-chart of z-score”.

Where there is an invalid data, it will be mentioned in the table of assigned value and target standard deviations.
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PARTICIPANTS

List of participants ordered by country.

SENASA - Servicio Nacional de Sanidad y Calidad Agroalimentaria- Direccion de Laboratorios, Martinez-
Buenos Aires , Argentina

Symbio Labs, Eight Mile Plains, Australia

JU Poljoprivredni institut RS, 'Banja Luka, Bosnia and Herzegovina

NARDI - National Agricultural Research and Development Institute, Gaborone, Botswana

LFDA/MG - Laboratério Federal de Defesa Agropecuaria, Pedro Leopoldo - Minas Gerais, Brazil

NSF Brasil - Prestagédo de Servigos de Andlises e Certificagao Ltda, Viamao, Brazil

National Centre for Food Technology. Laboratory of Biochemistry, Centre National de Technologie Alimentaire -
Laboratoire de Biochimie, Bujumbura, Burundi

Laboratorio de Salud Publica Departamental del Valle del Cauca, Santiago de Cali, Colombia

Croatian National Institute of Public Health - Pesticides and Mycotoxins Unit, Zagreb, Croatia

Croatian National Institute of Public Health Department of Ecology and Metals, Zagreb, Croatia

CVI - Poultry Centre, Feed Analysis Laboratory, HVI - Centar za peradarstvo, Laboratorij za analitiku sto¢ne
hrane, Zagreb, Croatia

Cp foodlab Ltd, Nicosia, Cyprus

Statni veterinarni ustav Olomouc, Olomouc, Czech Republic

Fodevarestyrelsen, Ringsted, Denmark

Ethiopian Conformity Assessment Enterprise (ECAE), Addis Ababa, Ethiopia

FOOD QUALITY AND SAFETY CONTROL LABORATORY (EFDA), Addis Ababa, Ethiopia

JIJE Analytical Testing Service Laboratory. JIJE LaboGlass Pvt.Ltd company, Addis Abeba, Ethiopia
Laboratoire Departemental De L'orne Labéo Orne, Bretteville-sur-Odon, France

SAS PHYTOCONTROL ANALYTICS FRANCE, Nimes, France

AOKIN AG, Berlin , Germany

German NRL for Mycotoxins and Plant Toxins German Federal Institute for Risk Assessment, Berlin, Germany
LUA Sachsen, Dresden, Germany

Muva Kempten GmbH, Kempten, Germany

Biolab Mike, loannina, Greece

General Chemical State Laboratory, Chemical Service of Piraeus & Aegean, Sub Directorate of Piraeus,
Departments A" and B’, PIRAEUS, Greece

JOTIS S.A. - HRIC, Peristeri, Greece

Skylab - Med S.A., EpyaoTripio E@apuoopévng Biopnyavikig ‘Epeuvag kai AvaAuong A.E., Marousi, Athens,
Greece

Testing Laboratory, “A. TSAKALIDIS Inc.”, Piraeus, Attiki, Greece

VELTIA Labs for Life, Sindos and Attika, Greece

Veltialabs for Life, a Tentamus Company, Athens, Greece

Eurofins Food and Feed Testing Budapest Kft., Budapest, Hungary

A. G. E. R. - Borsa merci Bologna - ASS. GRANARIA Emiliana Romagnola, Bologna, ltaly

Agenzia provinciale per I'ambiente e la tutela del clima di Bolzano, Laboratorio Analisi Alimenti, Bolzano, Italy
Agricola Tre Valli Soc. Coop., San Michele Extra, Italy

Agricola Tre Valli Soc. Coop., Fossano, Italy

Agricola Tre Valli Soc. Coop., San Polo di Torrile, Italy

Agricola Tre Valli Soc. Coop., Quinto di Valpantena, Italy

Agricola Tre Valli Soc. Coop., Putignano, ltaly

Agricola Tre Valli Soc. Coop., San Piero in Gu, ltaly

Agricola Tre Valli Soc. Coop., Ospedaletto, Italy

Agricola Tre Valli Soc. Coop., Acquanegra Cremonese, Italy

Agrolab Alimentalia S.r.1, Altavilla Vicentina, ltaly

ALS ltalia S.r.l., Zoppola, Italy

Analisis srl, Angri , Italy
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e ARPA FVG - SOC Laboratorio - SOS Laboratorio Alimenti e Microbiologia - IPAS Analisi Chimiche Alimenti,
Udine, Italy

e ARPA LAZIO - Agenzia Regionale Protezione Ambientale del Lazio Sezione Provinciale di Roma, Roma, ltaly

e ASTRA STUDIO CHIMICO ASSOCIATO, Teramo, ltaly

e ATS della Val Padana - Agenzia di Tutela della Salute della Val Padana, Cremona, Italy

e Bonassisalab S.p.A, Foggia, Italy

e  Cargill Srl -Divisione Feed & Nutrition - Laboratorio Centrale, Fiorenzuola d'Arda, Italy

e Cereal Docks S.p.A., Camisano Vicentino, ltaly

e Chemiservice S.r.I.,, Monopoli, Italy

e Chimica Applicata Depurazione Acque di Giglio Filippo e C. S.n.c., Menfi, Italy

e  Corfilcarni - Consorzio di Ricerca Filiera Carni, Messina, ltaly

e D'Aniello Gennaro & C. s.n.c. - Laboratorio Analisi Alimenti & Ambiente, S.Egidio del Monte Albino, Italy

e Demus SpA, Trieste, ltaly

e ERSA Agenzia regionale per lo Sviluppo Rurale, Pozzuolo del Friuli, Italy

e F.lli De Cecco di Filippo Fara San Martino S.p.A., Fara San Martino, Italy

e Favero Antonio S.r.l., Camin - Padova, Italy

e Gold Standard Diagnostics Trieste s.r.l., Trieste, ltaly

e  Gruppo Ecologico ltaliana Greit srl, Bologna, Italy

e Istituto Superiore della Sanita', Roma, Italy

e Istituto Zooprofilattico Sperimentale del Mezzogiorno, Portici, Italy

e |[stituto Zooprofilattico Sperimentale del Piemonte, Liguria e Valle D'Aosta "I. Altara", Asti , Italy

e Istituto Zooprofilattico Sperimentale dell’ Umbria e delle Marche, Perugia, Italy

e |[stituto Zooprofilattico Sperimentale della Puglia e della Basilicata, Foggia, Italy

e Istituto Zooprofilattico Sperimentale della Sardegna "G. Pegreffi", Sassari, Italy

e |[stituto Zooprofilattico Sperimentale della Sicilia “A. Mirri”, Palermo, Italy

e Istituto Zooprofilattico Sperimentale dell’Abruzzo e del Molise "G. Caporale”, Teramo, ltaly

e Labcam S.r.l., Albenga, Italy

e Laboratori Analysis S.r.l., Pinerolo, Italy

e Laboratorio Analisi Cliniche Dott.ssa Balistreri Rosalia S.a.s., Bagheria, Italy

e Laboratorio di prova ARPA Umbria, Sito Terni, Terni, ltaly

e Laboratorio Niro S.r.l., Vinchiaturo, Italy

e Life Spa, Sommariva Perno, ltaly

o LifeAnalytics S.r.l., Oderzo , Italy

e  Martini S.p.A., Budrio di Longiano, Italy

e Martini S.p.A., Genola, Italy

e MB Mangimi S.p.A., Longiano, ltaly

e MB Mangimi S.p.A. - Sede di Jesi, Jesi, Italy

e  Molino Nicoli S.p.A., Costa Di Mezzate, ltaly

e Mondeco S.r.l., Piobesi d'Alba , Italy

e NDF Azteca Milling Europe S.r.I. Societa con socio unico soggetta a direzione e coordinamento di Gruma
Corporation Ex Ndf Gruma Europe S.r.l. Industrie Agroalimentari, Ceggia, Italy

e PATA S.p.A,, Castiglione delle Stiviere, ltaly

e PRE GEL S.P.A. CON UNICO SOCIO, Arceto di Scandiano, Italy

¢ Rigoni di Asiago Srl Stabilimento di Produzione, Albaredo d'Adige, Italy

e Sammontana S.p.A., Colognola ai Colli, Italy

e Sammontana S.p.A. Laboratorio Chimico, Empoli, Italy

e Sialab srl, Avola, ltaly

e Tentamus Agriparadigma S.r.l., Ravenna, Italy

e Tetralab S.r.l. - Lab. Analisi Chimiche e Microbiologiche - Consulenze Ambientali e Alimentari, Giammoro -
Pace del Mela, Italy

e  Water & Life Lab, Entratico , Italy

e National Food and Veterinary Risk Assessment Institute, Vilnius, Lithuania

e Malawi Bureau of Standards - Head Office. Testing Services, Blantyre, Malawi
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e ONARDEP - Office National de Recherches et de Développement d'Elevage et du Pastoralisme, Département
Santé Animale et Hygiéne Alimentaire, Alimentaires Direction des Service d'Hygiéne Alimentaire,
ksar/Nouakchott-Mauritanie, Mauritania

e Namibian Standard Institution - NSI, Walvis Bay, Namibia

e NAFDAC - National Agency for Food and Drug Administration and Control Central Laboratory Complex, Lagos,
Nigeria

¢ MAFWR - Central Laboratory of Food Safety - Food Safety and Quality Center, Seeb, Muscat , Oman

e Wojewoddzka Stacja Sanitarno-Epidemiologiczna - WSSE Wroctaw, Wroctaw, Poland

e WSSE Biatystok - WOJEWODZKA STACJA SANITARNO-EPIDEMIOLOGICZNA - W BIALYMSTOKU,
Provincial Sanitary-Epidemiological Station in Bialystok, Biatystok, Poland

e Ministry of Public Health, Public Health Department, Central Food Laboratories - Food Safety & Environmental
Health Division - Central Food Laboratories, Doha, Qatar

o Directia Sanitar Veterinara si pentru Siguranta Alimentelor Constanta / Laboratorul Sanitar Veterinar si pentru
Siguranta Alimentelor, Constanta, Romania

¢  Fotometric Research Laboratory SRL, Voluntari, Romania

e Global Lab Srl / Laborator analize fizico-chimice si reziduuri — Entitatea 1, Urziceni, Romania

e |ICA Research & Development (ICA R&D) SRL, Laboratoare incercari, Bucharest, Romania

e Sanitary Veterinary and Food Safety Directorate, Bucharest, Romania

e Center For Food Analysis Centar za ispitivanje namirnica, Belgrade , Serbia

e CISINSTITUT, Beograd, Serbia

e Jugoinspekt, Novi Sad, Serbia

e Veterinarski Specijalisticki Institut Sabac, Sabac, Serbia

e ARC-QVI - Agricultural Research council, Onderstepoort Veterinary Institute Residue Lab, Pretoria, South
Africa

e Agencia de Gestion Agraria y Pesquera de Andalucia. Junta de Andalucia Dpto. Seguridad y Normalizacion
Laboratorio de Produccion y Sanidad Animal de Cérdoba, Alcolea, Spain

e Aquimisa SL, Salamanca, Spain

e COEXPHAL - ASOCIACION DE ORGANIZACIONES DE PRODUCTORES DE FRUTAS Y HORTALIZAS DE
ALMERIA (LABCOLOR), Mojonera (Almeria), Spain

e Instituto De Salud Publica de Navarra - Seccion de Laboratorio de Salud Publica, Pamplona (Navarra), Spain

¢ MAGRAMA - LABORATORIO ARBITRAL AGROALIMENTARIO. MINISTERIO DE AGRICULTURA,
ALIMENTACION Y MEDIOAMBIENTE , Madrid, Spain

e Laboratorio De Salud Publica De Lugo, Lugo, Spain

e Laboratorio Normativo Salud Publica Bizkaia, Derio (Bizkaia), Spain

e LARAGA - Laboratorio Agroalimentario y Ambiental, Toledo, Spain

e LIGAL - Laboratorio Interprofesional Galego Analise do Leite, Mabegondo-Abegondo A Corufia, Spain

e LQM Laboratorio Quimico Microbiologico S.A., Grupo Biomaster, San Ginés (Murcia), Spain

e Betagro Science Center Company Limited, Pathumthani, Thailand

e UNBS - Uganda National Bureau of Standards - Headquarters, Kampala, Uganda

e Envirologix Inc., St. Charles, United States
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. UNI CEI EN ISO 17034:2017 General requirements for the competence of reference materials producers

e |UPAC Technical Report The International Harmonized Protocol for the Proficiency Testing of Analytical

Chemistry Laboratories, 2006
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RESULTS
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Proficiency test MA5600Z, result contents

Test material MA5600Z, zearalenone in maize

» Result of confirmatory "A"

> Result of screening "B"
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Test material MA5600Z, maize, confirmato

MA5600Z, zearalenone

Assigned value and target standard deviations.

Analyte Assigned ug/kg Standard deviation for proficiency Satisfactory
value assessment range
| Algorithm A | | Standard | \ .- | i
ol:i)r?ttsani ISO5725-5 ! gg?:t?ég ! (CO/V) uncertainty ! u<0i3 i OFIgtln ! opt | lower ! upper
poms: Mt (MgAs) | P upe) 1 O 1 o i
i i i i ' pro. | i
zearalenone 28 : 185,48 : 46,65 525,15 11,02 : Yes : 2250' 540,81 103,865267,10
i i i i i i i

Figure 10: z-scores for maize, zearalenone

Assigned value: 185,48 pg/kg

3_
2
1]
<4
g o
S
2
-3
-4 L Ll Ll L U U Ll 1l Ll 1] L Ll L Ll U L Ll U U L Ll U L U Ll L L U
r\vgmmmoowwrvmcooaovovov\—oowr\wvoom
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F+FFFFFF>SFFFFFFFFFRFFRFFRFFEFFRFRFRFRFERFRERFRERRFRFREEREF
Laboratory
Created with PROLab Plus | © QuoData
Percentage of satisfactory scores 89,29%
Concentration, arithmetic mean n= 28 205,01 pg/kg
Standard deviation n= 28 115,72 pg/kg
Coefficient of variation n= 28 56,45 %
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Test material MA5600Z, maize, confirmato

Results of confirmatory analyses performed on test material MA5600Z (incurred sample).

MAS600Z, zearalenone

Summary results of measured values

tsgé Concentration '[\(/,I/OL]J ReCO\[/;:iy rate sczc;re DL QL 1I780C2)5
T004 195,2 18,54 115,00 0,24 | 3,00 | 37,50 NO
T007 235,74 50,00 96,00 1,23 | 4,00 | 10,00 YES
T019 729 97,00 13,32 | 5,00 {100,00 NO
T022 238,51 100,00 1,30 | 6,00 | 20,00 YES
T029 202,42 119,00 0,42 NO
T030 191,5 0,15 -
T039 199,9 99,00 0,35 YES
T046 153 38,00 81,00 -0,80 20,00 YES
T048 207,35 13,00 117,00 0,54 |50,00| 56,00 YES
T049 187,16 0,04 4,00 NO
T052 142,62 15,00 94,00 -1,05 | 2,00 | 15,00 YES
T054 122,5 -1,54 2,50 NO
T066 178,17 26,20 100,00 -0,18 12,00 YES
T074 238,57 102,00 1,30 NO
T082 208 0,55 5,00 YES
T084 176 -0,23 -
T089 177,4 24,80 102,30 -0,20 | 1,00 | 3,00 YES
T090 239,91 90,00 1,33 40,00 YES
T101 206 0,50 20,00 YES
T109 125,82 -1,46 20,00 NO
T111 174,12 31,01 102,00 -0,28 | 1,50 | 5,00 YES
T114 119,2 28,00 86,40 -1,62 | 5,00 | 10,00 YES
T118 174,05 -0,28 NO
T122 150 44,00 78,00 -0,87 25,00 YES
T130 369 4,50 5,00 YES
T137 75,25 8,80 96,50 -2,70 110,00 YES
T146 171,9 16,35 86,64 -0,33 50,00 YES
V046 152 100,00 -0,82 20,00 NO

Concentration, DL and QL have the measurement unit of ug/kg.
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Test material MA5600Z, maize, screening

Results of screening analyses performed on test material MA5600Z (incurred sample).

MA5600Z, zearalenone

zearalenone- Summary results of measured values

I(;gg'e Concentration '[Y,'/o‘; R;:::;\[/;r]y Z-score | Evaluation |DL| QL 1|78025
T014 232,81 - - 1,16 - - YES
TO17 174,2 - - -0,28 10| 20 NO
T067 500,8 - - 7,73 - - NO
T081 265,05 - 97 1,95 - [1,75] YES
T083 129 56,2 - -1,38 - 125 YES
T095 199 4,7 100 0,33 25| 40 NO
T099 300 - - 2,81 51| 16 -
T117 136 - 117 -1,21 10| - YES
T126 >75 - - satisfactory | 75| - YES
V014 224,43 - - 0,95 - - YES

Concentration, DL and QL have the measurement unit of ug/kg.

Concentration, arithmetic mean
Standard deviation
Coefficient of variation

n=
n=
n=

9
9
9

240,14 pug/kg
112,74 pg/kg
46,95 %
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Sample treatment

aflatoxins B/G

Laboratory Code
Extraction
Aflatossine tot. da kit Aflatossina B1: MeOH 70% To045
NaCl 4%
CH40 T120
METHANOL T099
add NaCl T011-T017-V011
water based with extraction powder T095
Solvent extraction
ACQUA PREMIX SOLUTION T102
Acetonitrile/methanol/water T083
Alfa Xtra T070-V070
Alfa Xtra T147
methanol T011-T014-T017-T081-T099-T138-V011-V014-V138
methanol / water T100-T120
water T095-T104-V104
Extraction procedure
blending T102-T120
shaking T014-T017-T045-T083-T095-T099-T100-T104-T138-V011-V014-
V104-V138
vortex T070-T081-T147-V070
Extraction time (minutes)
1 T070-T102-T147-V070
2 T095-T138-V138
3 T011-T017-T045-T100-V011
4 T104-V104
5 T081
10 T120
20 T083
Sample clean up
SPE T120
Sample work up
centrifugation T083-T095-T120
dilution T081-T104-V104
filtration T011-T014-T017-T045-T070-T099-T100-T102-T138-T147-V011-
V014-V070-V138

Calibration curve (for ELISA)

aflatoxins B/G

Calibration Curve Laboratory Code

4 parameters T011-T120-V0O11

5 standards T138-V138

Logit / Log T014-T081-T083-T099-V014
Point to point TO017-T045-T100

zearalenone in maize, MA5600ZA

Analytical methods used by participants

zearalenone

Methods Laboratory Code

HPLC-MS/MS T022-T048-T066-T074-T084-T109-T118-T122-T130-V046
HPLC/FLD T004-T007-T029-T046-T052-T082-T089-T114-T137
HPLC/MS T030-T039

LC-MS/MS T019-T090-T101

UHPLC-MS/MS T049-T054-T111-T146
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zearalenone

Is the analytical method a routine one?

Laboratory Code

NO T004-T029-V046
T007-T019-T022-T030-T039-T048-T049-T052-T066-TO74-T082-
YES T084-T089-T090-T101-T109-T111-T114-T118-T122-T130-T137-
T146
Action level
zearalenone
Action level ug/Kg Laboratory Code
75 T004-T007-T090
100 T046-T111
125 V046
200 T089
300 T114
400 T048
Number of replicates (1 replicate = 1 extraction)
zearalenone
Number of replicates Laboratory Code

1

T019-T066-T089-TO90-T109-T114

2 T004-T029-T039-T046-T049-T111-T130-T137-T146-V046
3 T048-T052
4 TOO07
Recovery
zearalenone
Recovery calculated by Laboratory Code
CRM T029
In-house Reference Material (RM) T137

Internal standard
Spiked sample

T049-T066-T090-T146-V046
T004-T007-T019-T039-T046-T048-T052-T089-T111-T114

Quality

zearalenone

Quality control implemented

Laboratory Code

Blank, duplicate, Spiked Sample

Control chart

Control chart with Certified Reference Material
(CRM)

Control chart with Reference Material (RM)
Duplicate analyses

Regular partecipation to proficency test (PT)
Spiked sample

T029
T039-T046-T090-V046

T029-T049-T111

T066-T146
T130
T052-T137

T004-T007-T019-T048-T089-T114

Measurement uncertainty

zearalenone

Laboratory Code

Type of uncertainty

expanded

T004-T019-T046-T048-T066-T089-T090-T111-T114-T130-T137-
T146

Coverage Factor

2 T004-TO07-T019-T046-T048-T066-T089-TO90-T111-T114-T146

Reference
zearalenone

Reference Laboratory Code

Internal method T007-T029-T046-T048-T049-T090-T130-T137-T146

JRC. European Union Reference Laboratory for To66

Mycotoxins 2015

Methodological Publishing House PZH T114

UNI EN 17641 V046

UNI EN 17641:2022 T111

national norm T089
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Source of standards for chromatographyc analysis

source zearalenone
Sigma, Aldrich, Fluka T052-T089-T090-T146
Biopure T007-T039-T049-T066-T101-T111
lab istruments T046-V046
LabStandard T114
Romer Labs T130
LGC standard T004
TRILOGY T029
Supelco T137
Sample preparation
Amount of test sample for the extraction
zearalenone

Sample volume (g) Laboratory Code

1 T146

5 T019-T039-T048-T090-T111-T130-V046

6 TO04

10 T137

12,5 T046-T052

2,5 T049

20 T114

25,0 TOO07

25 T029-T066-T089

Sample treatment

zearalenone

Laboratory Code
Additives for Extraction
MgSO4 V046
NaCl T048-T052-T089-T114-T137-V046
NaCl-MgS04 TO19
QUEChERS T090
Solvent Extraction
+formic acid T066
ACN/Water/Formic acid T049
MeOH + AcOH V046
acetonitrile T029-T130

acetonitrile / water
methanol / water

TO07-T048-T066-T111-T146
T004-T019-T046-T052-T089-T090-T114-T137

Extraction procedure

AND SHAKING TO04

blending T004

shaking TO007-T029-T046-T048-T066-T089-T090-T111-T114-T130-T146-
V046

vortex T052-T137

Extraction time (minutes)

2 T130

3 TO04

5 T048

10 T111-V046

15 T090

20 T029-T052-T137

30 TO07-T046-T066-T089-T114

Sample clean up
Immunoafinity column

T004-T007-T029-T046-T052-T089-T114-T137

QUEChERS T019-T090

QueChers T048

SPE T146

dSPE T130

Sample work up

centrifugation T004-T029-T046-T066-T090-T111-V046
dilution T089-T137

filtration T048-T052-T114
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HPLC methodology and conditions

zearalenone

Laboratory Code

Gradient T019-T046-T048-T049-T066-T111-T114-T130-T146-V046
Isocratic T004-T007-T029-T052-T089-T137
Column paking
BIPHENYL TO19
c18 T004-T007-T029-T046-T048-T049-T052-T066-T089-T130-T137-

T146-V046
RP-18 PurospherSTAR T114
Reverse phase T111
Injection volume (ul)
1 T130
3 V046
5 T019-T046-T048-T049-T066
10 T111
20 T114-T146
50 TO89
50,0 T137
100 T004-T007-T029-T052
Column brand
Acquity™ T111-T146
Dr. Maisch TO04
EC-C18 Poroshell 120 TO066
LiChroCART® T029
Luna® T130-V046
Novapak® T052-T089
Phenomenex Kinetex® TO46
PurospherSTAR T114
Raptor BIPHENYL TO019
Thermoscientific TOO7
X-Bridge™ T049
Zorbax® T019-T048-T137

Mobile phase components
acetonitrile / methanol / water

T004-T029-T046-T052

acetonitrile / water / glacial acetic acid T137
ammonium formiate T066

formic acid / water T146

formic acid, water TO66
methanol / acetic acid / water TO89
methanol / formic acid / water T019-T048-T049-T111-T130-V046
methanol/water T114
water/methanol TOO7

Flow rate (ml/min)

0,3 T048-T049-V046
0,4 T019-T066-T111-T130
0,5 T146

0,6 T046

0,8 TO89

1 T004-T007-T029
1,0 T052-T114-T137

Post column derivatization
UVE

T137

zearalenone in maize, MA5600ZB

Analytical methods used by participants

zearalenone

Methods Laboratory Code
Chemiluminescence TO83

ELISA T014-T017-T081-T099-T126-V014
Lateral flow T067-T095

aokin T117
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zearalenone

Is the analytical method a routine one ? Laboratory Code
NO TO17
YES T014-T067-T081-T083-T095-T099-T126-V014

Action level

zearalenone

Action level pg/Kg Laboratory Code
75 T126
90 T081
zearalenone
In case of non-compliant results by
screening, do you proceed with confirmatory Laboratory Code
analysis ?
YES T081-T126
Number of replicates (1 replicate = 1 extraction)
zearalenone
Number of replicates Laboratory Code

1
2

T083-T095-T099-V014
T014-T017-T067-T081-T117-T126

Recovery

zearalenone

Recovery calculated by Laboratory Code
In-house Reference Material (RM) T117
Internal standard TO83
Matrix matched calibration T095
Spiked sample T081
Quality
zearalenone
Quality control implemented Laboratory Code
Control chart T081
Control chart and PT T081
Control chart with Reference Material (RM) T014-T017-T095-V014
Duplicate analyses TO67
Regular partecipation to proficency test (PT) TO083
Spiked sample T126
Reference
zearalenone
Reference Laboratory Code
Internal method T126
Kit insert T014-T017-T067-T081-T083-T095-V014

Source of test kits

zearalenone

Manufacturer (Kit Code) Laboratory Code
Gold Standard Diagnostics TO17
Romer Labs 24-58042 T095
SYMMETRIC S50XX066 TO67
aokin aokin T117
Randox Myco 7 TO083
r-Biopharm T014-T099-V014
r-Biopharm R-1401 T081
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Sample preparation
Amount of test sample

zearalenone

Sample volume (g) Laboratory Code
0,3 TO067

5 T014-T017-T126-V014
50 T081

10 T083-T095-T099

Sample treatment

zearalenone

Laboratory Code

Extraction

METHANOL T099

add NaCl TO17

water based with extraction powder T095

Solvent extraction

Acetonitrile/methanol/water TO083

methanol TO17-T081

methanol / water T099

water T095

Extraction procedure

shaking T017-T083-T095-T099

vortex T081

Extraction time (minutes)

2 T095-T099

3 TO17

5 T081

20 TO83

Sample work up

centrifugation T083-T095

dilution T081

filtration TO17
Calibration curve (for ELISA)

zearalenone

Calibration Curve Laboratory Code

Logit / Log T014-T081-T083-T099-V014

Point to point TO17

aflatoxins B/G in pistachio, N5601A

Analytical methods used by participants

aflatoxins B/G

Methods Laboratory Code

HPLC-MS/MS T105-T122

HPLC/DAD TO51

T023-T031-T034-T044-T056-T062-T071-TO77-T090-T127-T132-

HPLC/FLD V023-V127

HPLC/MS TO33

LC-MS/MS T113

aflatoxins B/G
Is the analytical method a routine one? Laboratory Code

YES

T023-T033-T034-T044-T056-T071-T077-T090-T105-T113-T122-
T127-T132-V023-V127
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