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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 proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

International producers of textiles in cashmere and other speciality fibres have to be aware of and be
able to guarantee the fibre content in order to protect consumers and defend themselves from common
frauds. Therefore, it is important to have a harmonized method of analysis at an international level to
avoid different interpretations of the results and related conflicts between stakeholders.

The innovations in the method described in this document are

— objective qualitative determination of the presence of fibres derived from animal species and

— |quantitative assessment of the relative percentages present in blends.
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Textiles — Qualitative and quantitative proteomic analysis

of

some animal hair fibres —

Part 1:
Peptide detection using LC-ESI-MS with protein reduction

1 (Scope

Thi document specifies a qualitative and quantitative testing method to determine the
wodgl, cashmere, yak fibres and their blends in textiles by microscope prelimihary screeni
extraction, enzymatic digestion and specific peptides detection using a liquid chromatog
speftrometer equipped with electrospray ionization source (LCI-ESI-MC).

This method can be applied to relevant textile products at each process stage (i.e. from ra
to garment) with a homogeneous distribution of the components. Itican be applied to differg
textile materials (e.g. staples, tops, yarns and fabrics) that contaifiwool, cashmere or yak fibrg
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ds. The method is based on a preliminary identification ofall fibres in the blend on the b3
phology, by light microscopy. The proteins are then exfracted by a thiourea/urea/dit
T) solution. An enzymatic digestion by trypsin of the protein extracted from the fibre
Analysis of the specific markers is performed by LC-MS and the percent composition is g

5 method is applicable to samples containing other kinds of fibres than wool, cashmere 4
bining its results with the results obtained wsing the ISO 1833 series and/or the ISO 177

5 document does not apply if fibres of thie same animal species are present (e.g. blends o
mohair); in this case, the quantitatiye analysis can be performed using microscopic ar
17751 series).

Normative references

following documents.are referred to in the text in such a way that some or all of th
Stitutes requirements’of this document. For dated references, only the edition cited 4
ated references,thelatest edition of the referenced document (including any amendmen

137:2015, Woel'— Determination of fibre diameter — Projection microscope method
1833 (all\parts), Textiles — Quantitative chemical analysis

17751 (all parts), Textiles — Quantitative analysis of cashmere, wool, other specialty animd
‘hlends

content of
hg, protein
aphy-mass

w material
nt types of
s and their
sis of their
hiothreitol
is carried
alculated.

ind yak, by
51 series.
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Pir content
pplies. For
[s) applies.

[ fibers and

3

For

Terms and definitions

the purposes of this document, the following terms and definitions apply.

[SO 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 http://www.electropedia.org/

© ISO 2018 - All rights reserved
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3.1

animal hair fibre

type of ker
3.2

atin fibre for textile use: wool, cashmere and yak

liquid chromatography - mass spectrometry

LC-ESI-MS

analytical chemistry technique that combines the physical separation capabilities of liquid

chromatog

3.3

raphy with the mass analysis capabilities of mass spectrometry

fibre test
portion tal

3.4

trypsin di
partofthe
cutting prda

3.5
peptide
short fragr

3.6
marker pe
portion of

3.7

proteomic
systematic
system usi

4 Abbr

WS ca

WO w

wy ya

5 Reag:

During the
distilled o

s pecimen
ten from fibre snippets randomly cut from a laboratory sample for measurement purpos

pestion
sample preparation for the mass spectrometricidentification which consists’in enzymatid
tein by trypsin into a limited number of shorter fragments

hent derived from a protein after enzymatic digestion

ptide
h protein used for its identification, recovery and purification

analysis
identification and quantification of the e¢gmplete complement of proteins of a biolog
hg different techniques of separation and analysis such as mass spectrometry

bviated terms

shmere
hol

k

ents

analysis,"unless otherwise stated, use only reagents of recognized analytical grade
demineralized water or water of equivalent purity.

ES

ally

ical

and

5.1 Thio
5.2
5.3
5.4 Tris,

5.5

5.6

urea, 99 %.

Urea, 99,5 % (reagent plus).

DL,-dithiothreitol (DTT) >98 % (TLC), >99 % (titration).

(hydroxymethyl) aminomethane (Tris), >99,9 %.

Ammonium bicarbonate, (NH4HCO3) eluent additive for LC-MS.

Iodoacetamide, (IAM), > 99 % (NMR).
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5.7 Trypsin Type 1I, from porcine pancreas (1 000 to 2 000) units/mg dry solid or with an
equivalent level.

5.8 Water, LC-MS for LC-MS.
5.9 Hydrochloric acid, 37 % (HCI) >97 %.

5.10 Acetonitrile, LC-MS for LC-MS.

5.1 tFormicacid, tHEOOH Teagent grade =959

6 |Apparatus

The usual laboratory apparatus and, in particular, the following.
6.1| Light microscope (LM) in accordance with ISO 17751-1.

6.2| Soxhlet apparatus consisting of a condenser, an extractor, a.round boiling flask and a thimble
(ustally made of thick filter paper) which retains the sample.

6.3| Microtome in accordance with ISO 137.
6.4| Thermostatic bath with controllable heating and a'shaking speed range of 20 r/min to[200 r/min.
6.5| Centrifuge with a speed range of 200 r/minto 20 000 r/min.

6.6 Vortex mixer, with speed settings ranging from 100 r/min to 3 200 r/min.

6.7| Sample concentrator undermitrogen flow, with maximum gas pressure of 2 psi, equipped with
stegl needles.

6.8| Liquid chromatography - mass spectrometer, equipped with electrospray ionization source
(LCESI-MS).

7 |Test method

7.1 Sampling

The gefiefal requirement is that the test specimen shall be representative for the lot of maferial from
whichZit is taken. The method of obtaining a fibre test specimen differs depending upon [he sample
form. The terms relating to sampling for the various types of samples are given in ISO 1833-1.

7.2 Preliminary identification

The preliminary qualitative analysis of the fibre composition shall be carried out on the basis of the
morphology of hair fibres by light microscopy, in accordance with ISO 17751-1.

7.3 Sample preparation

Scour and dehair the samples. Clean them either with petroleum-ether for 2 h in a Soxhlet extractor,
or by immersion. Rinse them for 1 h in water at room temperature. Then rinse them for 1 h in water at
50 °C. Dry the fibres in an oven at 50 °C. Condition them for 24 h at a standard atmosphere of 20 °C and
65 % RH.

© ISO 2018 - All rights reserved 3
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Cut fibre snippets using a microtome device (6.3) in accordance with ISO 137:2015, 6.3. It is
recommended that a representative sample have a total mass of approximatively 150 mg of fibre
snippets. For fragmentation of fibres, it is possible to use any instrument to guarantee the homogeneous
fragmentation of samples (scissors, microtome or mill).

7.4 Protein extraction

Add an extraction buffer [25 mmol/l tris, 2,4 mol/l thiourea (5.1), 5 M urea (5.2), 5 % dithiothreitol
(DTT) pH 8,5 (5.3)] in a ratio of 9,5 ml for 150 mg of fibres.

. . . ° P
Leave the bufferin contactwith the fibres for twg H:\yc at S50 °C underslous chrrwng

Filter the $olution on 5 pm pore size filters and centrifuge (6.5) it at 12 000 g for 20 min-at-r¢om
temperatufe.

Collect the|supernatant is collected and keep it at 4 °C.

7.5 Try,Isin digestion of the extracted proteins

Briefly sonlicate the solution in order to dissolve the crystals of thiourea poteftially present.

Afterwardp, add 67 pl of the solution to an equal volume of 100 mmpol /DNH4HCO3, and mix using a
vortex mixer (6.6). Then, add 5 pl of a 200 mmol/I DTT solution (5.3)%n 100 mmol/l NH4HCO3 (§.5),
followed again by treatment with vortex.

Incubate the solution for 1 h at room temperature, then add¢4.ul of iodoacetamide 1 mol/l (5.6) in
100 mmol fl NH4HCO3 (5.5), followed again by treatment witli’vortex.

Incubate apgain the solution for 1 h at room temperature, then eliminate the excess iodoacetamid¢ by
adding 20 l of a 200 mmol/1 DTT solution, followed again by treatment with vortex and incubatior] for
1 h at roon} temperature.

Add 818 pl of deionized water and 20 pl of trypsin solution (100 ng/ul in 1 % CH3COOH, if needed),
followed again by treatment with vortex.

Leave the golution at 37 °C for 4 h, theritadd 20 pl of hydrochloric acid 37 % (5.9) to stop the digesti
and reducq the volume under nitrogényflux.

—

on

7.6 Tryptic peptides analysis by LC-ESI-MS

Dissolve the dried samples,in 100 ul of eluent A [solution of water, 0,2 % acetonitrile (5.10) and O, %
formic acid (5.11)], treat’thlem with vortex and transfer them to vials for the LC-ESI-MS analysis.

Some analytical parameters are shown in Annex A as an example.

7.7 Calculation and expression of results

For quantitative analyses, all markers are determined in mixed samples by Single Ion Recording (SIR)
detection, specifically monitoring only the characteristic ions. The chromatographic areas associated
with the markers are integrated in order to estimate the percentage of mixed samples.

The molecular mass, the retention time and the characteristic ions of each marker are reported in
Annex B. Examples from an interlaboratory test carried out to validate the test method are given in
Annex C.

The quantitative indices, given in percent, are calculated as follows:

Ayak
Ayak +A

w x100

yak =
sheep-goat
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Asheepl

w x100

wooll =
Asheepl + Acashmerel

AsheepZ
2 +A

w x100

wool2 = 2

sheep cashmere2

_ Wwooll +Wywool2
wool — 2 100

100_Wyak
w X

whg

Dep
If tH

NOT

If o
cald
and|

7.8
The
a)
b)
‘)
d)
e)

W ashmere = LVU=Wyag =Wyool

re

Ayak is the specific marker of yak fibres;

Asheep1 and Agheep? are the specific markers of wool fibres;

Acashmere1l and Acashmere2 are the specific markers of cashmere fibres;
Asheep-goat is the specific marker of wopl and cashmere fibres.

ending on the equipment used by the laboratory, the yak'fibre quantification can be ove
is is the case, a corrective factor shall be determined.

E The corrective factor can be determined based on,internal reference materials used as qua

estimated.

lity control.

ther fibres than wool, cashmere and yak are ptesent, the entire sample fabric composition shall be

ulated by combining the results of ISO 20418~1 with the results obtained using the ISO
or the ISO 17751 series.

Test report
test report shall include at least the following information:
reference to this document) i.e. ISO 20418-1;
the nature of the sample (e.g. fibre, yarn, swatch of fabric, ready-made product);
the identificationof the sample (e.g. lot number, article number);
the equipment used;

resultsreported as percentage of wool, cashmere and yak, with the confidence limit in ca

| 833 series

se of blend.
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Annex A
(informative)

Parameters

A1 Chr nmatocranhic narameters (Acau
. Gt gidpiecpaidmneters{AcqtHtyY-Y

P
m
P
T+

ion-system, Waters®)
— Colump: ACQUITY UPLC®BEH300 C18 1,7um, (2,1 x 150 mm) (Waters®1)
— Columhp temperature: 35 °C

— Eluent|A: water+ 0,2 % acetonitrile + 0,1 % formic acid

— Eluent|B: acetonitrile + 0,1 % formic acid

— Gradient: from 0 to 7 min, isocratic 100 % A

— fr¢m 7 min to 50 min from 100 % to 50 % A
— fr¢m 50 min to 52,6 min isocratic 50 % A
— from 52,6 min to 53 min from 50 %9 Ato 0 % A
— from 53 min to 58,2 min isocratic 0 % A
— fr¢m 58,2 min to 59 min from 0 % A to 100 % &
— fr¢m 59 min to 67 min isocratic 100 % A

— Flux: 0,2 ml/min

— Injectipn volume: 5 pl

A.2 Acqpisition parameters{SQD2, Waters®)
— Detectiion by ESI-MS positive ion mode

— Capillgqry voltage: 3;20'kV

— Cone vpltage: 31V

— Extragtorwoltage: 3V

— Sourcetemperatire150-2C

— Desolvation temperature: 500 °C

— Cone gas flow (N2): 50 1/h

— Desolvation gas flow (N2): 1 000 I/h
Full scan

Full scan mode acquisition: from 100 m/z to 2 000 m/z

1) Acquity ULPC separation system, Waters® and SQD2, Waters ® are examples of a suitable product available
commercially. This information is given for the convenience of users of this document and does not constitute an
endorsement by ISO of this product.
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Scan time: 1 s

Interscan delay: 0,1 s
Solvent delay: 7 min

SIR

Ions monitored: see Annex B

Span: 1

Solyent delay: 7 min

It ifalso possible to quantify by MRM analysis (A.3).

A.3 Acquisition parameters (6495 Triple Quad, Agilent Technologies®2))
— |Detection by AJS-ESI-MS positive ion mode

— |Capillary voltage: 3,50 kV

— |Nozzle voltage: 1 000 V

— |Source temperature: 180 °C

— | Gas flow (N2): 960 1/min, nebulizer 276 kPa

— |Sheath gas temperature: 250 °C

— |Sheath gas flow (N2): 720 1/h

— |iFunnel parameter: high pressure RF 130 V, low pressure RF 80 V

MRM

Ion$ monitored: see Annex B.

2) 6495 Triple Quad, Agilent Technologies® is an example of a suitable product available commercially. This
information is given for the convenience of users of this document and does not constitute an endorsement by 1SO
of this product.

© ISO 2018 - All rights reserved 7


https://standardsiso.com/api/?name=323a3620b5cb63e56eec12318aa29f8c

ISO 20418-1:2018(E)

Annex B

(informative)

Markers

The peptides were identified by common methods of proteomics discovery. After a liquid

hr mat oranhir canaration and tdontificatian uath hioh racaolition »macce cnactraatry tha Fn]]nl‘t d
cnromatoggap PR eae e e Wit ER e SedHo e

data were
another co

Table B.1 — Markers

ion-mass-spectrometry—the-coles
identified using a library database and the possible pool of markers were comparedWith
lected data set. See Table B.1.

Marker Molecular massl(8] Ion Q1 IonQ3
MW m/z m/z
Yak 2504 835,5 1499,7 -1 215,7
Sheep - Goat 2234 745,7 534,3
Cashmere 1 2634 879,0 1371,4
Sheep 1 2607 870,1 1880,5
Cashmere 2 2691 898,1 1527,6 - 816,3
Sheep 2 2 664 889,0 1294,6 - 946,2
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