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European foreword 

This document (EN 17053:2018) has been prepared by Technical Committee CEN/TC 327 “Animal 
feeding stuffs - Methods of sampling and analysis”, the secretariat of which is held by NEN. 

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 July 2018, and conflicting national standards shall be 
withdrawn at the latest by July 2018. 

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. 

This document has been prepared under a mandate given to CEN by the European Commission and the 
European Free Trade Association. 

WARNING — The method described in this standard implies the use of reagents that pose a 
hazard to health. The standard does not claim to address all associated safety problems. It is the 
responsibility of the user of this standard to take appropriate measures for the health and safety 
protection of the personnel prior to use of the standard and to ensure that regulatory and legal 
requirements are complied with. 

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, Former Yugoslav Republic of Macedonia, 
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, 
Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, 
Turkey and the United Kingdom. 
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1 Scope 

This European Standard specifies a method for the determination of trace elements, heavy metals and 
other elements in animal feed by inductively coupled plasma mass spectrometry (ICP-MS). The method 
is used to determine As, Cd, Co, Cu, Fe, Hg, Mn, Mo, Pb, Se, Tl, U and Zn in the extraction solution after 
pressurized digestion. For the determination of extractable lead in minerals and feeds containing 
phyllosilicates (e.g. kaolinite clay) wet digestion with nitric acid should be used. The method described 
is suitable for use in quadrupole instruments equipped either with or without additional technology to 
reduce molecular ion interferences (e.g. collision or reaction technologies) as well as in high-resolution 
sector-field systems. 

The method was fully statistically tested and evaluated in a collaborative trial comprising eight animal 
feeding stuff samples for the elements As, Cd, Co, Cu, Fe, Hg, Mn, Mo, Pb, Se, Tl, U and Zn. For elements 
with a HORRAT value higher than 2 (e.g. mercury, see Annex A) the method is more applicable as a 
screening method and not for confirmatory purposes. High-resolution sector-field ICP-MS was not 
tested in the validation ring trial. 

The limit of quantification for each element is dependent on the sample matrix as well as the 
instrument. For the elements Co, Mn, Mo, Pb, Tl, U a limit of quantification of 0,10 mg/kg should 
normally be obtained, for the elements Fe and Zn 5,0 mg/kg, while for Cd 0,03 mg/kg, Hg 0,04 mg/kg 
and As 0,05 mg/kg should normally be quantifiable. 

Details on the successfully tested working range for each element are described in this standard. 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. 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 (ISO 3696) 

EN ISO 6498, Animal feeding stuffs — Guidelines for sample preparation (ISO 6498) 

3 Principle 

For the determination of As, Cd, Co, Cu, Fe, Hg, Mn, Mo, Pb, Se, Tl, U and Zn a test portion of the sample is 
digested with concentrated nitric acid under pressure. 

For the determination of extractable lead in minerals and feeds containing phyllosilicates (e.g. kaolinite 
clay) wet digestion with nitric acid should be used. 

The concentration of the elements is determined by inductively coupled plasma mass spectrometry 
(ICP-MS) using external calibration or standard addition technique. To reduce occurring mass 
interferences mathematical correction equations, physical or chemical technical solutions (see B.2) or 
high-resolution sector-field ICP-MS may be applied. 
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