EESTI STANDARD EVS-EN 17641:2022

Foodstuffs - Multimethod for the determination of
aflatoxins, deoxynivalenol, fumonisins, ochratoxin A,
T-2 toxin, HT-2 toxin and zearalenone by LC-MS/MS

3



EVS-EN 17641:2022

EESTI STANDARDI EESSONA NATIONAL FOREWORD

See Eesti standard EVS-EN 17641:2022 sisaldab | This Estonian standard EVS-EN 17641:2022
Euroopa standardi EN 17641:2022 ingliskeelset | consists of the English text of the European
teksti. standard EN 17641:2022.

Standard on joustunud sellekohase teate|This standard has been endorsed with a
avaldamisega EVS Teatajas. notification published in the official bulletin of the
Estonian Centre for Standardisation and
Accreditation.

Euroopa standardimisorganisatsioonid on teinud
Euroopa standardi rahvuslikele liikmetele |Date of Availability of the European standard is
kéttesaadavaks 07.09.2022. 07.09.2022.

Standard on kattesaadav Eesti Standardimis-ja | The standard is available from the Estonian Centre
Akrediteerimiskeskusest. for Standardisation and Accreditation.

Tagasisidet standardi sisu kohta on voimalik edastada, kasutades EVS-i veebilehel asuvat tagasiside vormi
vOi saates e-kirja meiliaadressile standardiosakond@evs.ee.

ICS 67.050

Standardite reprodutseerimise ja levitamise digus kuulub Eesti Standardimis- ja Akrediteerimiskeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse siisteemi v6i edastamine Ukskdik millises
vormis v8i millisel teel ilma Eesti Standardimis-ja Akrediteerimiskeskuse kirjaliku loata on keelatud.

Kui Teil on kiisimusi standardite autorikaitse kohta, votke palun Gihendust Eesti Standardimis-ja Akrediteerimiskeskusega:
Koduleht www.evs.ee; telefon 605 5050; e-post info@evs.ee

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation and Accreditation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including
photocopying, without a written permission from the Estonian Centre for Standardisation and Accreditation.

If you have any questions about copyright, please contact Estonian Centre for Standardisation and Accreditation:
Homepage www.evs.ee; phone +372 605 5050; e-mail info@evs.ee



www.evs.ee
/C:UsersmartinDesktopinfo@evs.ee
http://www.evs.ee/

EUROPEAN STANDARD EN 17641
NORME EUROPEENNE
EUROPAISCHE NORM September 2022

ICS 67.050

English Version

Foodstuffs - Multimethod for the determination of
aflatoxins, deoxynivalenol, fumonisins, ochratoxin A, T-2
toxin, HT-2 toxin and zearalenone by LC-MS/MS

Produits alimentaires - Multiméthode de Lebensmittel - Multimethode fiir die Bestimmung von
détermination de la teneur en aflatoxines, Aflatoxinen, Deoxynivalenol, Fumonisinen, Ochratoxin
déoxynivalénol, fumonisines, ochratoxine A, toxine T-2, A, T-2-Toxin, HT-2-Toxin und Zearalenon mittels LC-
toxine HT-2 et zéaralénone par CL-SM/SM MS/MS

This European Standard was approved by CEN on 24 July 2022.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Ttirkiye and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2022 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 17641:2022 E
worldwide for CEN national Members.



EVS-EN 17641:2022

Contents Page
D100 QT0) 0 XE Vo0 0 0 ) o 3
090 000 6 11U 0§ P 4
1 o0 5
2 VL0 40 B2 U A W= () ) 4 Lo 5
3 Terms and defilitions ... ——————————_————— 5
4 PriNCIPIES .ootieieiaisisisnsinsnisssisssssssssssassssssssssssssssssssssssssssssasssss s s s snsssssssssssmsssasasas s s s s s snsansssssssasasasansnsnsnss 6
5 T T o) (L, 6
6 Apparatus and EQUIPIMENT ... 12
7 g 0 Lo 1 D < 14
71 Preparation of the laboratory sample ... 14
7.2 Test portions Weilghing ... ————————————— 14
7.2.1 Cereals, cereal-based Products ... ——————————————————— 14
7.2.2 Milk powders, nuts, spices, dried fruits......umm———————————- 14
7.3 SpiKing with ISTD SOIULIONS ...cccveeeciimsesissisnsisissssssssssssssssssssss s ssssssssssssasass 14
7.4 5. 0 = U 0 (0 ) 14
% 3% T €72 1 T = 1 0 0T 0 L o 14
7.4.2 Without IAC Clean-Up ..o s ssssssssssssssssssssssssssssssssssssssssssssasasas 15
7.4.3  WIith JAC Clean-UpP....ccousmsmsmsmsmsmsmsmssssssssssssssssssssssssssssssssssssesssasssassssssssssssssssssssssssssasasassssssssssssssssssssasasas 15
8 LC-MS/MS QNalySiS..cuussusuisisismmsmssssssssssssssssssssssssssssssisssisssssssssssssssssssssssssssssssssssssassssasssssssssssssssssssasas 16
8.1 Operating CONAITIONS ... s e n e 16
8.2 INJECTION SEQUEIICE ..uciurrrsassnssssssnsmssssssssssasssssssssssssassssssssasssassnssssmnsssssnssssnsmssssssnssssnsssnssnsnssnansennssssnnssas 16
8.3 | 2= U T o 1<) 1 ) 17
9 (00 1 o 11 P2 X0 0 T 17
9.1 Identification and coNfirmation....... i ————— 17
9.2 Calibration curve and MeaSUTriNG FANGE .....c.ccuuvesesmmmsmsmsmsssmsmsssssssssinsssssssssssss s ssssasass 17
9.3 07 Lot 1 1 0 0 0 13 18
10 S T 03 1 (0 19
B 10 O €1 1 1<) 1 19
10.2  RepPeatability ... s s e e 19
B IO JRC T 2T=3 000X Lol L0 1, 19
11 B AT o] 0 ) o 22
Annex A (informative) Precision data.......mmsisisisisssssssssssssssssssssssssssssssssssssssssssssssasaes 23
Annex B (informative) Overview of the sample preparation.......———— 39
Annex C (informative) Example conditions for suitable LC-MS/MS SysStems......c.ccoususssmsssesesenens 40
L33 10) U0 ) 1] 1 49



EVS-EN 17641:2022

European foreword

This document (EN 17641:2022) has been prepared by Technical Committee CEN/TC 275 “Food
analysis - Horizontal methods”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by March 2023, and conflicting national standards shall be
withdrawn at the latest by March 2023.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia,
Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland,
Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of North
Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the United
Kingdom.
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Introduction

Mycotoxins are fungal metabolites that may occur in various foodstuffs such as cereals, nuts, spices, fruits,
oil seeds, or coffee. Mycotoxins can be produced before harvest in the crop and even after harvest if
climate conditions are favourable for further fungal growth. Milk can be contaminated as well by
Aflatoxin M, the major metabolite of Aflatoxin B4, when cows are fed with Aflatoxin B; contaminated

feed. To protect consumer health, maximum levels for mycotoxins in foodstuffs have been established in
a broad range of food commodities including those intended for infants and young children consumption.

WARNING 1 — Suitable precaution and protection measures need to be taken when carrying out
working steps with harmful chemicals. The latest version of the hazardous substances ordinance,
Regulation (EC) No 1907/2006 [1], should be taken into account as well as appropriate national
statements.

WARNING 2 — The use of this document can involve hazardous materials, operations and
equipment. This document does not purport to address all the safety problems associated with its
use. It is the responsibility of the user of this document to establish appropriate safety and health
practices and determine the applicability of regulatory limitations prior to use.

WARNING 3 — Aflatoxins are known to have carcinogenic effects and to be both acutely and
chronically toxic. Aflatoxins B4, By, G;, G, and M; are classified as carcinogenic to humans
(Group 1) by the International Agency for Cancer Research (IARC). Fumonisin B, fumonisin B,

and ochratoxin A have been classified as possibly carcinogenic to humans (Group 2B) and
zearalenone, deoxynivalenol and T-2 as not classifiable as to their carcinogenicity to humans
(Group 3) [2].
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1 Scope

This document describes a method using isotopically labelled standards for the quantitative
determination of aflatoxins By, By, Gy, G, and My (AFB1, AFB2, AFG1, AFG2 and AFM1), ochratoxin A

(OTA), deoxynivalenol (DON), zearalenone (ZEN), T-2 and HT-2 toxins (T-2 and HT-2) and fumonisins By
and B (FB1 and FB2) in foods by liquid chromatography (LC) coupled with tandem mass spectrometry
(MS/MS).

A specific immunoaffinity column (IAC) clean-up is needed for aflatoxins (AFs) and OTA in food intended

for infants and young children (e.g. infant cereals, milk-based powders), in spices, in dried fruits and in
nuts.

The method has been validated through an intercollaborative study on different commodity groups:
cereals and cereal-based products including food for infant and young children, nuts, spices, dried fruits
and milk powder. The measuring range of each mycotoxin in these naturally contaminated and/or spiked
food samples were:

— AFB1: 0,085 7 pg/kg - 11,4 ug/kg;
— AFB2: 0,079 2 pg/kg - 12,5 ug/kg;
— AFG1: 0,062 8 ng/kg - 20,9 pg/kg;
— AFG2: 0,052 0 ug/kg - 15,0 pg/kg;
— AFM1: 0,034 2 pg/kg - 0,110 pg/kg;
— OTA: 0,448 pg/kg - 17,2 pg/kg;
— DON: 45,2 pg/kg - 743 pg/kg;

— ZEN: 9,57 ng/kg - 131 pg/kg;

— T-2: 10,3 pg/kg - 57,9 pg/kg;

— HT-2: 9,50 pg/kg - 81,8 pg/kg;

— FB1: 31,1 ug/kg - 4 260 pg/kg;
— FB2: 44,2 pg/kg - 1 300 pg/kg.

The measuring ranges of the method for each mycotoxin/matrix combination are given in Table 8.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN ISO 3696, Water for analytical laboratory use - Specification and test methods (1SO 3696)

3 Terms and definitions

No terms and definitions are listed in this document.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at https://www.electropedia.org/

— ISO Online browsing platform: available at https://www.iso.org/obp






