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European foreword 

This document (EN 17550:2021) 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 June 2022, and conflicting national standards shall be 
withdrawn at the latest by June 2022. 

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 standardization request given to CEN by the European 
Commission and the European Free Trade Association. 

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, Turkey and the United 
Kingdom. 
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Introduction 

The method described in this document aims at constituting a tool for the effective control of carotenoids 
in feed by the competent authorities in the frame of Regulation (EC) No 1831/2003. Making use of the 
properties of the isosbestic wavelength for quantification, the method allows, in laboratory routine 
conditions, determining the sum of all isomers for each carotenoid authorized in poultry or fish feed. This 
approach can result in higher analytical variation of quantitative results in some matrices, and analysis 
should be repeated by an alternative method if the obtained variation significantly deviates from data 
presented in A.3 of this document. These alternative methods may be those optimized for the 
measurement of single carotenoids authorized under Regulation (EC) No 1831/2003 and available from 
the European Union Reference Laboratory for Feed Additives. 
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1 Scope 

This analytical procedure specifies a reverse phase high performance liquid chromatographic with UV 
detection (RP-HPLC-UV) method for the simultaneous determination of four authorized carotenoids in 
fish compound feed and fish premix, namely astaxanthin (AXN), canthaxanthin (CXN), adonirubin (ADR) 
and astaxanthin dimethyldisuccinate (AXN DMDS), and of six authorized carotenoids in poultry feed and 
poultry premix, namely canthaxanthin (CXN); capsanthin (CSN), ethyl ester of beta-apo-8'-carotenoic 
acid (BACARE), citranaxanthin (CIXN), lutein (LUT) and zeaxanthin (ZEA) at levels ranging from 
approximately 2 mg/kg to approximately 4 500 mg/kg (depending on the carotenoid). Beta-carotene 
(BCAR), authorized in compound feed and premixes for all animal species, was also added to the scope. 
The analytical procedure is fit for the purpose of quantitation of declared carotenoids and labelling 
confirmation. This document is applicable to feed produced using natural and synthetic feed additives. 

Xanthophyll esters like those of lutein, zeaxanthin and capsanthin that might be present in feed materials 
are not authorized feed additives and therefore not part of the scope of this document. 

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

3 Terms and definitions 

No terms and definitions are listed in this document. 

ISO 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 

4 Principle 

The carotenoids are first disclosed through an enzymatic reaction at 50 °C. The samples are extracted 
with acetone by means of a pressurized liquid extraction instrument or by liquid solid extraction. The 
extracts are centrifuged and analysed by reverse phase HPLC with UV or Diode Array Detection. A 
common isosbestic wavelength of 410 nm is selected for the determination of the target analytes, thus 
ensuring that the various isomers of each of the carotenoids have similar absorbance coefficients. The 
quantitation is performed through external calibration. 
NOTE The maximum contents of the carotenoids, as established by the European regulations for the 
authorization of feed additives ([3], [4]), are expressed in terms of the sum of the all-trans and cis isomers. 
Therefore, from a legal point of view, it is important to sum up the areas of the corresponding isomers in the HPLC 
chromatogram prior to quantification of the individual carotenoids. 

5 Reagents and materials 

WARNING 1 — Carotenoids are subject to light degradation. Protect analytical work adequately from 
day light, and keep standard solutions protected from light by using amber glassware, amber vials or 
aluminium foil. 
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