
BSI Standards Publication

Animal feeding stuffs: Methods of sampling 
and analysis — Determination of gossypol in 
cotton seed and feeding stuff by LC-MS/MS

BS EN 17504:2022

Full document details: BS EN 17504:2022

http://www.avadocuments.com/doc/bs-en-17504-2022
http://www.avadocuments.com/doc/bs-en-17504-2022


 

 

 
EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM 

	
	 EN 17504 
  

 
 March 2022 

ICS 65.120 

English Version 

 Animal feeding stuffs: Methods of sampling and analysis - 
Determination of gossypol in cotton seed and feeding stuff 

by LC-MS/MS 

 

Aliments des animaux - Méthodes d'échantillonnage et 
d'analyse - Dosage du gossypol dans les graines de 
coton et les aliments pour animaux par CL-SM/SM 

 Futtermittel: Probenahme- und 
Untersuchungsverfahren - Bestimmung von Gossypol 

in Baumwollsamen und Futtermitteln mittels LC-
MS/MS 

This European Standard was approved by CEN on 10 January 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, Turkey and 
United Kingdom. 
 
 
 

 
EUROPEAN COMMITTEE FOR STANDARDIZATION  
C O M I T É  E U R O P É E N  D E  N O R M A L I S A T I O N  
E U R O P Ä I S C H E S  K O M I T E E  F Ü R  N O R M U N G  
 

 

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 
worldwide for CEN national Members. 

Ref. No. EN 17504:2022 E

National foreword

This British Standard is the UK implementation of EN 17504:2022. 

The UK participation in its preparation was entrusted to Technical 
Committee AW/10, Animal feeding stuffs.

A list of organizations represented on this committee can be obtained on 
request to its committee manager.

 Contractual and legal considerations 

This publication has been prepared in good faith, however no 
representation, warranty, assurance or undertaking (express or 
implied) is or will be made, and no responsibility or liability is or will be 
accepted by BSI in relation to the adequacy, accuracy, completeness or 
reasonableness of this publication. All and any such responsibility and 
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the 
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with 
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are 
responsible for its correct application.

© The British Standards Institution 2022 
Published by BSI Standards Limited 2022

ISBN 978 0 539 05200 8

ICS 65.120

 Compliance with a British Standard cannot confer immunity from 
legal obligations. 

This British Standard was published under the authority of the 
Standards Policy and Strategy Committee on 30 April 2022.

Amendments/corrigenda issued since publication

Date Text affected

BRITISH STANDARD

Full document details: BS EN 17504:2022

http://www.avadocuments.com/doc/bs-en-17504-2022
http://www.avadocuments.com/doc/bs-en-17504-2022


 

 

 
EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM 

	
	 EN 17504 
  

 
 March 2022 

ICS 65.120 

English Version 

 Animal feeding stuffs: Methods of sampling and analysis - 
Determination of gossypol in cotton seed and feeding stuff 

by LC-MS/MS 

 

Aliments des animaux - Méthodes d'échantillonnage et 
d'analyse - Dosage du gossypol dans les graines de 
coton et les aliments pour animaux par CL-SM/SM 

 Futtermittel: Probenahme- und 
Untersuchungsverfahren - Bestimmung von Gossypol 

in Baumwollsamen und Futtermitteln mittels LC-
MS/MS 

This European Standard was approved by CEN on 10 January 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, Turkey and 
United Kingdom. 
 
 
 

 
EUROPEAN COMMITTEE FOR STANDARDIZATION  
C O M I T É  E U R O P É E N  D E  N O R M A L I S A T I O N  
E U R O P Ä I S C H E S  K O M I T E E  F Ü R  N O R M U N G  
 

 

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 
worldwide for CEN national Members. 

Ref. No. EN 17504:2022 E

Full document details: BS EN 17504:2022

http://www.avadocuments.com/doc/bs-en-17504-2022
http://www.avadocuments.com/doc/bs-en-17504-2022


EN 17504:2022 (E) 

2 

Contents Page 

European foreword ....................................................................................................................................................... 3 

Introduction .................................................................................................................................................................... 4 

1 Scope .................................................................................................................................................................... 5 

2 Normative references .................................................................................................................................... 5 

3 Terms and definitions ................................................................................................................................... 5 

4 Principle ............................................................................................................................................................. 5 

5 Reagents ............................................................................................................................................................. 5 

6 Apparatus ........................................................................................................................................................... 7 

7 Procedure........................................................................................................................................................... 8 
7.1 General ................................................................................................................................................................ 8 
7.2 Sample pre-treatment ................................................................................................................................... 8 
7.3 Test portion ....................................................................................................................................................... 9 
7.4 Extraction ........................................................................................................................................................... 9 

8 LC-MS/MS analysis ....................................................................................................................................... 10 
8.1 General ............................................................................................................................................................. 10 
8.2 Analysis sequence ........................................................................................................................................ 11 

9 Results .............................................................................................................................................................. 11 
9.1 Identification ................................................................................................................................................. 11 
9.2 Quantification ................................................................................................................................................ 12 

10 Precision .......................................................................................................................................................... 14 
10.1 General ............................................................................................................................................................. 14 
10.2 Repeatability .................................................................................................................................................. 14 
10.3 Reproducibility ............................................................................................................................................. 14 

11 Test report ...................................................................................................................................................... 15 

Annex A (informative)  Precision data.................................................................................................................. 16 

Annex B (informative)  Example of LC-MS/MS conditions ............................................................................ 18 

B.1 General ............................................................................................................................................................. 18 

B.2 HPLC conditions ............................................................................................................................................ 18 

B.3 MS conditions ................................................................................................................................................ 19 

Annex C (informative)  Example chromatogram gossypol in compound feed ....................................... 20 

Bibliography ................................................................................................................................................................. 21 

 

Full document details: BS EN 17504:2022

http://www.avadocuments.com/doc/bs-en-17504-2022
http://www.avadocuments.com/doc/bs-en-17504-2022


EN 17504:2022 (E) 

3 

European foreword 

This document (EN 17504:2022) 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 September 2022, and conflicting national standards shall 
be withdrawn at the latest by September 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 

Gossypol is a polyphenolic plant toxin produced by species of the genus Gossypium (cotton plant). The 
plants are primarily grown for fibre and oil production. The seeds and processed seed materials are also 
used as animal feeding stuffs. Gossypol is present in the seeds in two forms: free gossypol and bound 
gossypol (mostly to proteins). The measured content of free gossypol depends on the method of 
extraction and the specificity of the subsequent method of analysis used ([1], [2]). Consequently, this 
method might not be directly comparable to existing standards based on spectrophotometric 
measurement (e.g. [3], [4]). 

WARNING — 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 protection 
measures and to ensure that regulatory and legal requirements are complied with. 
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1 Scope 

This document specifies a method for the determination of free gossypol, extractable by acidified 
acetonitrile/water, in cottonseed, cottonseed products and compound feeds by liquid chromatography 
with tandem mass spectrometry (LC-MS/MS). 

The method described in this document has been successfully validated in the range of 69 mg/kg to 
5 950 mg/kg by collaborative trial in the following matrices: cottonseed, cottonseed products 
(cake/meal, hulls) and compound feeds for bovine, porcine and poultry. 
NOTE It is possible to reach quantification limits of approximatively 5 mg/kg in compound feeds. The method 
might be applicable at lower and at higher concentrations than the concentration range validated in the 
collaborative trial. However, this needs to be assessed by in-house validation. 

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 (ISO 3696) 

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: 

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

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

4 Principle 

Free gossypol is extracted by mixing an homogenized sample of 0,4 g of cottonseed or 1,0 g of cottonseed 
product or compound feed with 40 ml of 0,1 % phosphoric acid in acetonitrile:water (80:20) (V:V). The 
mixture is shaken for 1 h. After centrifugation a portion of the supernatant is diluted with extraction 
solvent in a vial. The final extract is analysed by reversed phase liquid chromatography with tandem mass 
spectrometry (LC-MS/MS). Quantification of gossypol in cottonseed and cottonseed products is based on 
multi-level calibration using standards in extraction solvent. Quantification of gossypol in compound 
feeds is based on multi-level calibration using standards in extraction solvent and corrected for the 
apparent recovery. 

5 Reagents 

WARNING — Gossypol can be hazardous to health. It has a strong toxic effect on the reproductive organs. 
Depending on the level of exposure, both acute and chronic effects are possible. 

5.1 Gossypol, ≥ 95 %, as gossypol base 

Gossypol is a racemic mixture of (+)- and (-)-gossypol. In this method the enantiomers of gossypol are 
not separated. A standard containing a mixture of both enantiomers may be used. 

Gossypol is also available in the form of a 1:1 complex with acetic acid. In this method either a standard 
of gossypol or gossypol-acetic acid may be used. 
NOTE Gossypol is sensitive to light. 
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5.2 Acetonitrile, LC-MS or HPLC quality 

5.3 Phosphoric acid 85 % w/w, d = 1,71 g/cm3, p.a. quality 

5.4 Formic acid, ≥ 98 %, p.a. quality 

5.5 Water 

Water of LC-MS grade, double-distilled or water of grade 1 as defined in EN ISO 3696. 

5.6 Extraction solvent: 0,1 % phosphoric acid in acetonitrile:water (80:20) 

Mix 800 ml acetonitrile (5.2) and 200 ml water (5.5) in a bottle of 1 000 ml. Add 1,0 ml phosphoric acid 
(5.3) and mix. This solution is stored at room temperature and may be used for 1 month. 

5.7 Mobile phase A: 0,5 % formic acid in acetonitrile:water (5:95) 

Mix 50 ml acetonitrile (5.2) and 950 ml water (5.5) in a bottle of 1 000 ml. Add 5 ml formic acid (5.4) and 
mix. This solution is stored at room temperature and may be used for 1 month. 

5.8 Mobile phase B: 0,5 % formic acid in acetonitrile:water (95:5) 

Mix 950 ml acetonitrile (5.2) and 50 ml water (5.5) in a bottle of 1 000 ml. Add 5 ml formic acid (5.4) and 
mix. This solution is stored at room temperature and may be used for 1 month. 

5.9 Gossypol stock solution, 1 mg/ml 

Weigh (6.1) 20 mg gossypol (5.1) and transfer into a 20 ml amber volumetric flask. Take into account the 
mass, the purity and the chemical form of the standard. Add extraction solvent (5.6), dissolve by mixing 
and make up to the mark with extraction solvent (5.6). Transfer to an amber glass bottle (6.7) and store 
the stock solution at < −18 °C. Under these conditions the solution may be used for 6 months. 

5.10 Gossypol standard solution, 10 µg/ml 

Transfer 100 µl of gossypol stock solution (5.9) into a 10 ml amber volumetric flask (6.7) using a pipette. 
Fill up to the mark with extraction solvent (5.6) and mix. Transfer to an amber glass bottle (6.7). Store 
the standard solution at < −18 °C. Under these conditions the solution can be used for 2 months. Use this 
standard solution for preparation of calibration curves. 

5.11 Gossypol standard solution, 1 µg/ml 

Transfer 1,00 ml of gossypol standard solution (5.10) into a 10 ml amber volumetric flask (6.7) using a 
pipette. Fill up to the mark with extraction solvent (5.6) and mix. Transfer to an amber glass bottle (6.7). 
Store the standard solution at < −18 °C. Under these conditions the solution can be used for 2 months. 
Use this standard solution for preparation of calibration curves. 

5.12 Calibration standards 

Prepare calibration standards using the standard solutions (5.10) and (5.11) and extraction solvent (5.6) 
according to Table 1 (See NOTE). Pipette directly in HPLC vials (6.8). 
NOTE The number of calibration points required depends on the concentrations expected in the samples (7.4) 
and the dynamic range of the mass spectrometer. It is advised to use all calibration standards, but at least calibration 
standards Cal 1, 2, 4 to 6 and 8. 

Full document details: BS EN 17504:2022

http://www.avadocuments.com/doc/bs-en-17504-2022
http://www.avadocuments.com/doc/bs-en-17504-2022

