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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.
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Cork stoppers — Determination of releasable
2,4,6-trichloroanisol (TCA)

1 Scope

This document specifies a test method to determine releasable 2,4,6-trichloroanisole (TCA) from all

type

50T COTK STOPPETS altd telT COMStituents:

2 Normative references

The
cons
undg

ISO 4
ISO 1

Fort
ISO 4
— 1
— 1
3.1
simu
solut

3.2

following documents are referred to in the text in such a way that sonie or all of t
Fitutes requirements of this document. For dated references, only thé)edition cited
ted references, the latest edition of the referenced document (including any amendme

33, Cork — Vocabulary
7727, Cork — Cork stoppers for still wine — Sampling plan for:the quality control of cork

Terms and definitions

he purposes of this document, the terms and definitions given in ISO 633 and the folloy
nd IEC maintain terminology databases for tise in standardization at the following adg

SO Online browsing platform: available@t https://www.iso.org/obp

EC Electropedia: available at https://Wwww.electropedia.org/

lant
ion that intends to simulate’the wine

intel
com

'mal standard
ound of knowsmconcentration added to a sample to facilitate the qualitative identific

quarftitative detetzmination of the sample components

4 Symbols and abbreviated terms

heir content
applies. For
hts) applies.

stoppers

ving apply.

Iresses:

ition and/or

PDME pelydimethylsHoxane

GC-ECD gas chromatography/electron capture detector
GC-MS gas chromatography/mass spectrometry
SPME solid phase microextraction

TCA 2,4,6-trichloroanisol
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5 Principle

Determination of releasable TCA from cork stoppers, previously subjected to maceration in a wine
simulant, using solid-phase microextraction followed by the detection and quantification of this
compound by GC-MS or GC-ECD.

6 Test conditions

The test shall be carried out in an environment free of odours at an ambient temperature of (21 + 4) °C

7 Reage

Use only reg

71

7.2 Ethan
7.3 Pure
7.4

7.5

fraction) or

7.6
2,3,6-trichldq

8 Appar

The usual laboratory apparatus and, injparticular, the following:

8.1 Balan
8.2 Glass
TCA and an

8.3 Glass
capacity) wi

Hydro¢-alcoholic solution, 12 % (volume fraction) (wine simulant) previouslyanalysed.

Sodium chloride (NaCl) p.a.

Internal standard for GC-MS analysis, 2,4,6-trichloreanisole (TCA)-d5 purity 98 % (vo

Interpal standard for GC-ECD analysis, 2,6-dibromoanisole purity 99 % (volume fractio

nts

gents of recognized analytical grade.

ol, with a minimum purity of 95 % (volume fraction).

lesionized water, filtered water type III or of higher quality:

2,3,6-trichloroanisole purity 99 % (volume fraction).

roanisole purity 99 % (volume fraction).

atus

ce, with a resolution(of, at least, 0,1 mg.

maceration flasks, with a stopper made of glass, metal, or any other material not abso
hppropriatecapacity to the sample size.

flasks-(vial), with 10 ml minimum capacity (solution shall occupy at least 50 % of th¢
th a septum and an appropriate stopper suitable for SPME.

lume

in) or

'bing

b vial

8.4 SPME fibre.

EXAMPLE 100 pm PDMS.

8.5 Heating source, for the vial (8.3), set between 30 °C and 50 °C.

8.6 Automatic stirring system, for the SPME.

8.7 Appropriate gas, of chromatographic purity.

8.8 Gas chromatograph, with a mass detector, MS, or an electron capture detector, ECD.
2
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8.9

EXAMPLE

ISO 20752:2023(E)

Low-polarity fused silica capillary column.

copolymer of 5 % diphenyl and 95 % dimethyl polysiloxane.

9 Sampling

Length of 30 m, internal diameter of 0,25 mm, film thickness of 0,25 um; stationary phase:

The size of the sample to be tested shall be in accordance with the sampling standard I1SO 17727 or
agreed between customer and supplier.

10

10.

The $et of calibration solutions for TCA is obtained by adding known concentrations of ar

wine

The ¢alibration curve obtained shall be evaluated regularly and whenever-any large change

by th

10.2

Mace

simulant to keep the whole contact surface of the sample entirely immersed, and then

maceg

rocedure

Calibration

simulant. Standard solutions from 0,5 ng/1to 50 ng/l can be used.

e GC-MS or GC-ECD.

Sample preparation

rate the sample for 24 h + 2 h at room temperature {as defined in Clause 6), using €

rate, see Table 1.

Table 1 — Sampling size — Examples for each type of sample

alyte to the

is recorded

nough wine
analyse the

Type of sample Quantity Flask volume

Completely inserted natural, colmated, agglomerated,| 20 (45 x 24) cork 1000 m
microagglomerated cork stoppers,,;and cork bodies stoppers/bodies

50 (45 x 24) cork

stoppers/bodies 2000 m
Granulated cork 40g 2000 m
Bar-top stoppers with natural cork bodies and agglom-| 20 (27 x 20) cork 500 ml
erated cork bodies® bodies

60 (27 x 20) cork 1000 m

bodies

Cork dises 20 cork discs 500 ml
a _For*bar-top stoppers, cut off the flanges before maceration. However, it’s recommended to carfy out
the'test before capsulating.

of 22 mm in

For

Avtiallv incartad carlk ctannare far cnarkbling winac immoaorco tho ctannaorc +n 2 haiaht
aHatt VIS8 6o K SO PP erSHo—Spa R WAREe SR rSetHe-StoppersS+oa-eignt

the wine simulant (corresponding to the height of two 6 mm discs + 1 cm of agglomerated cork body)
without cutting the stoppers.

The number of stoppers/discs to be used shall assure a correct proportion between calibre/exposed
surface. In all other cases, a correct calibre/exposed surface ratio shall be assured.

10.3

SPME

10.3.1 Test portion

To increase extraction efficiency and subsequent sensitivity of the method, a quantity of approximately
3 g of sodium chloride (7.4) can be added in order to saturate the solution. 50 pl of the internal standard

©ISO
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solution at 2,0 ug/l (see 3.2) are immediately added, then the glass flask (vial) (8.3) is closed using a
perforated metal capsule fitted with a silicone/polytetrafluoroethylene coated liner.

Take a volume of the solution to be tested not greater than 50 % of the vial capacity (8.3).
EXAMPLE1 Foravial (8.3) of 20 ml, take 10 ml, in such a way that the fibre does not touch the liquid.

Add the internal standard solution, 12 %, volume fraction ethanol/water, to the test portion in the vial
(8.3) in such a way that the ethanol content and the total volume of the liquid do not change significantly.

EXAMPLE 2 100 pl internal standard solution/10 ml total liquid.

The concentratiomof thetmtermatstamdard sotutiomr stattbe i the middte of tatibratiomrcurve range as

close as possible to the specification.

10.3.2 Adsprption

Adjust the time and temperature in the headspace, according to the fibre used.

EXAMPLE Fibre PDMS 100 pm, 15 min in the headspace, stirring at a temperature 6f 35 °C + 2 °C.
10.4 GC

10.4.1 Desprption

Splitless inj¢ction, from 1 min to 2 min at 250 °C. The fibre shall.be conditioned/cleaned between two
extractions,

10.4.2 Chrpmatographic analysis

The resolutjon grade and the time needed for the.Chromatographic separation shall be optimiz¢d by
using a temperature program.

Table 2 — Exaniple of temperature program

Temperature Time Increment
50°C 2 min —
From 50 °C to 150.2€ — 9 °C/min
150 °C 0,5 min —
From 150°€te 260 °C — 20 °C/min
260 °C 5 min —

10.5 Detection

10.5.1 Determination by MS

Detection either in SIM or in MS/MS mode with detection of 3 ions, and quantification through the most
abundant ion.

Ions are the following:

4 © IS0 2023 - All rights reserved
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Table 3 — Ions for MS

uantifier ion ualifier ion
Compound Q (m/2) Q (m/2)
2,4,6-TCA ds 215 199 215 217
2,4,6-TCA 195 195 210 212
2,3,6-TCA 212 195 210 212
Table 4 — Ions for MS/MS
Compotid Prectrserios Preduetion
(m/z) (m/z)
2,4,6-TCA dg 217 199 171
2,4,6-TCA 212 197 169

2 Determination by ECD

ify the peaks corresponding to analyte and to the internal stairdard by compai
matogram, the retention time in the sample with the retention time in the standard pe

Blank test

7 out a parallel test, without the stoppers mentioned inx0.2.

Expression of results

results shall be expressed in nanogram.per litre and shall be rounded off to the
hever the measurement of the uncertainty is reported, the results shall be rounde
bst 0,1 ng/l.

[est report
test report shall include thefollowing information:

quantity and type of sample tested and capacity of the maceration flask used;
a reference to this’/document, i.e. ISO 20752:2023;
4ll data needéd to identify completely the tested sample;
internal-standard used;

¢oncentration of releasable 2,4,6-TCA, in nanograms per litre;

ing, on the
ak.

nearest 0,5.
d off to the

measurement uncertainty, if the expression of the results is rounded off to the nearest
detection limit and quantification limit;
any incident likely to have affected the results, noted during the analysis;

all optional operations or those not specified in this document.

© IS0 2023 - All rights reserved
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