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European foreword 

This document (EN 16936:2017) 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 November 2017, and conflicting national standards 
shall be withdrawn at the latest by November 2017. 

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. 

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 presents a method describing the screening on the antibiotics tylosin, 
virginiamycin, spiramycin, bacitracin-zinc and avoparcin at sub-additive levels in complete feeding 
stuffs and milk replacers by a microbiological 3-plate test. 

The limit of detection of the method is 1 mg/kg for avoparcin, tylosin, spiramycin and virginiamycin, 
and 5 mg/kg for zinc bacitracin. The presence of other (veterinary) antibiotics may interfere with the 
method. 

Furthermore, high concentrations of metals (Cu, Zn) may interfere. The method should be used as a 
qualitative screening method. Positive results can be analysed further by TLC; for confirmatory 
purposes LC-MS is required [1]. 

A lower limit of detection for zinc bacitracin (3 mg/kg) is achievable (see Table 2), but should be 
established with an in house validation first. 

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 13969, Milk and milk products - Guidelines for a standardized description of microbial inhibitor 
tests (ISO 13969) 

3 Principle 

The feed sample is extracted with a mixture of acetone, hydrochloric acid (HCl) and water. Neutralized 
extract is dispensed into wells in three different test plates. Each of these test plates holds a different 
composition with respect to culture medium, indicator bacterium and/or pH. After a 16-18 h incubation 
period, the presence of antibiotic residues is indicated by the appearance of a zone of growth inhibition 
around the sample. Comparison of the inhibition pattern with a reference set (Table 1) may yield a 
presumptive identification of the antibiotic. 

4 Reagents and materials 

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

4.1 Test organisms: 

Kocuria rhizophila ATCC 9341 (formerly: Micrococcus luteus) 

Micrococcus luteus ATCC 10240 

Bacillus megaterium ATCC 10778 

See Annex A for the preparation of the bacterial suspensions. 

4.2 Culture media: 

In order to improve the reproducibility of the method, it is recommended to use dehydrated basic 
components or dehydrated complete media for the preparation of culture media. Follow the 
manufacturers’ instructions. 
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