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European foreword 

This document (EN ISO 20418-3:2020) has been prepared by Technical Committee ISO/TC 38 
"Textiles" in collaboration with Technical Committee CEN/TC 248 “Textiles and textile products” the 
secretariat of which is held by BSI. 

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 January 2021, and conflicting national standards shall 
be withdrawn at the latest by January 2021. 

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. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations 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. 

Endorsement notice 

The text of ISO 20418-3:2020 has been approved by CEN as EN ISO 20418-3:2020 without any 
modification. 

 

SIST EN ISO 20418-3:2020

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 20418-3:2020
https://standards.iteh.ai/catalog/standards/sist/27f4feb1-2918-4a45-be49-

e104247d492c/sist-en-iso-20418-3-2020



 

SIST EN ISO 20418-3:2020

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 20418-3:2020
https://standards.iteh.ai/catalog/standards/sist/27f4feb1-2918-4a45-be49-

e104247d492c/sist-en-iso-20418-3-2020



© ISO 2020

Textiles — Qualitative and 
quantitative proteomic analysis of 
some animal hair fibres —
Part 3: 
Peptide detection using LC-MS without 
protein reduction
Textiles — Analyse protéomique qualitative et quantitative de 
certaines fibres animales —
Partie 3: Détection des peptides par LC-MS sans réduction protéique

INTERNATIONAL 
STANDARD

ISO
20418-3

First edition
2020-06

Reference number
ISO 20418-3:2020(E)

SIST EN ISO 20418-3:2020

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 20418-3:2020
https://standards.iteh.ai/catalog/standards/sist/27f4feb1-2918-4a45-be49-

e104247d492c/sist-en-iso-20418-3-2020



 

ISO 20418-3:2020(E)
 

ii © ISO 2020 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2020
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting 
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address 
below or ISO’s member body in the country of the requester.

ISO copyright office
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

SIST EN ISO 20418-3:2020

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 20418-3:2020
https://standards.iteh.ai/catalog/standards/sist/27f4feb1-2918-4a45-be49-

e104247d492c/sist-en-iso-20418-3-2020



 

ISO 20418-3:2020(E)
 

Foreword ........................................................................................................................................................................................................................................iv
Introduction ..................................................................................................................................................................................................................................v
1 Scope ................................................................................................................................................................................................................................. 1
2 Normative references ...................................................................................................................................................................................... 1
3 Terms and definitions ..................................................................................................................................................................................... 1
4 Symbols and abbreviated terms ........................................................................................................................................................... 2
5 Principle ........................................................................................................................................................................................................................ 2
6 Reagents ........................................................................................................................................................................................................................ 3
7 Apparatus ..................................................................................................................................................................................................................... 3
8 Test method ............................................................................................................................................................................................................... 4

8.1 Sampling ....................................................................................................................................................................................................... 4
8.2 Preliminary identification ............................................................................................................................................................. 4
8.3 Wash for degreasing ........................................................................................................................................................................... 4
8.4 Powderization of fibres ................................................................................................................................................................... 4
8.5 Trypsin digestion .................................................................................................................................................................................. 4
8.6 Marker peptides ..................................................................................................................................................................................... 5
8.7 LC-MS analysis ......................................................................................................................................................................................... 5
8.8 Evaluation of the validity of observed data .................................................................................................................... 5
8.9 Calculation of correction factor ................................................................................................................................................ 5

8.9.1 Correction factor .............................................................................................................................................................. 5
8.9.2 Correction factor for Cas1 against She1 and Yak1 (kc)................................................................... 6
8.9.3 Correction factor for Yak2 against She2, She3 and Cas2 (ky) ................................................... 6
8.9.4 Correction factor for alpaca and camel (ka) ............................................................................................. 6
8.9.5 Correction factor for angora (kr) ....................................................................................................................... 6

8.10 Calculation of blending ratio ....................................................................................................................................................... 6
8.10.1 Calculation of blending ratio of cashmere, sheep wool and yak ............................................. 6
8.10.2 Calculation by She1, Cas1, Yak1 and kc ........................................................................................................ 7
8.10.3 Calculation by She2, She3, Cas2, Yak2 and ky ......................................................................................... 7
8.10.4 Calculation by She1, She2, She3, Cas2, Yak1 ............................................................................................ 7
8.10.5 Calculation of blending ratio of camel, alpaca and angora .......................................................... 8

9 Test report ................................................................................................................................................................................................................... 9
Annex A (informative) Marker peptides of cashmere, sheep wool and yak fibres ............................................10
Annex B (informative) Example of LC-MS analysis conditions ...............................................................................................13
Annex C (informative) Analysis of camel, alpaca and angora fibres .................................................................................16
Annex D (informative) Example of marker peptide mass chromatograms ...............................................................19
Annex E (informative) Results of interlaboratory study ...............................................................................................................23
Bibliography .............................................................................................................................................................................................................................24

© ISO 2020 – All rights reserved iii

Contents Page

SIST EN ISO 20418-3:2020

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 20418-3:2020
https://standards.iteh.ai/catalog/standards/sist/27f4feb1-2918-4a45-be49-

e104247d492c/sist-en-iso-20418-3-2020



 

ISO 20418-3:2020(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www .iso .org/ directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www .iso .org/ patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www .iso .org/ 
iso/ foreword .html.

This document was prepared by Technical Committee ISO/TC 38, Textiles, in collaboration with the 
European Committee for Standardization (CEN) Technical Committee CEN/TC 248, Textiles and textile 
products, in accordance with the Agreement on technical cooperation between ISO and CEN (Vienna 
Agreement).

A list of all parts in the ISO 20418 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www .iso .org/ members .html.
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Introduction

Cashmere is a long slender fibre obtained from cashmere goats and is expensive because of its high 
quality and rarity. Mislabelling or adulteration of cashmere products blended with other cheaper 
animal fibres such as sheep wool and yak have been repeatedly reported worldwide.

Current official methods to identify specific animal fibres are based on microscopic observations. 
However, the microscopy-based identification is becoming increasingly difficult due to a wider use 
of chemical or physical treatments in the manufacturing process. Given these issues, several other 
methods have also been studied either to distinguish fibre structures by the use of near-infrared 
spectroscopy or terahertz spectroscopy, or to distinguish DNA sequences by the use of polymerase 
chain reaction. Nevertheless, each method has shown some complications when applied. Therefore, it is 
required to develop novel identification methods.

Animal fibres consist mainly of proteins called keratins and some associated proteins. Therefore, the 
most promising methods to identify fibres are based on the analysis of proteins contained in textiles. 
Commonly, proteins are analysed by being subjected to digestion by trypsin, resulting in smaller 
molecules, i.e. peptides, which will be later characterized through mass spectrometry. Accordingly, 
identification methods using either matrix-assisted laser desorption/ionization time-of-flight mass 
spectrometer or liquid chromatography/mass spectrometer (LC-MS) have been studied. When 
comparing these options, the latter type of instrument is less expensive and more readily available in 
testing laboratories as a versatile analytical instrument than the former. Moreover, LC-MS has a high 
quantitative capability, and is therefore preferable to calculate the blending ratio of animal fibres.

Keratins are highly insoluble due to the disulphide bonds they tend to form, both at an intramolecular 
as well as at an intermolecular level. Thus, keratins are generally extracted in the presence of reducing 
agents. However, this reducing step is considered as time-consuming and arduous. In this document, 
an alternative method in which cysteine-free peptides are selected for identification markers is used, 
thereby eliminating the need of the reducing step and enabling rapid preparation of LC-MS samples.

Both ISO 20418-1 and this document describe procedures using LC-MS, but they differ regarding the 
method utilized to extract the peptides. In ISO 20418-1, proteins are first extracted from fibres with 
a thiourea/urea/dithiothreitol (DTT) solution, and then digested by trypsin to obtain peptides. In the 
process described here, peptides are directly extracted by trypsin digestion of mechanically powdered 
fibres. The method has been shown to be useful even for highly processed samples and is applicable to 
various types of animal hairs such as goat (cashmere or mohair), wool and yak.
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