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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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Introduction

This International Standard intends to simulate migration phenomena that might occur when cork
stoppers are used to close wine bottles.

It consists of determining the content of releasable 2,4,6-trichloroanisol (TCA) based on an equilibrium
between the solid (cork) and the liquid (hydro-alcoholic simulant) matrices after submitting a sample
of cork stoppers or cork constituents of cork stoppers to a period of maceration in a hydro-alcoholic
solution.
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INTERNATIONAL STANDARD

ISO 20752:2014(E)

Cork stoppers — Determination of releasable 2, 4,

6-trichloroanisol (TCA)

1 Scope

This International Standard specifies a test method to determine releasable 2,4,6-trichloroanisol (TCA)

fromcorkstoppers:

This|International Standard is applicable to all types of cork stoppers and all their cork\con|

2 Normative references

The following documents, in whole or in part, are normatively refereneed 'in this documn
indigpensable for its application. For dated references, only the editien cited applies. |
referfences, the latest edition of the referenced document (including dany*amendments) appl

ISO 8433, Cork — Vocabulary

ISO 17727, Cork — Cork stoppers for still wine — Sampling plan‘for the quality control of cork

3 Terms and definitions

For the purposes of this document, the terms and’definitions given in ISO 633 and the folloy

3.1

simylant

solutlion that intends to simulate the wine

3.2

internal standard

compound of known concentration added to a sample to facilitate the qualitative identific{

quantitative determinatiompf the sample components

4 $ymbols and abbreviated terms

PDM§
GC/HCD

GC-MS

polydimethylsiloxane

gas chromatography/electron capture detector

gas chromatogranhv/mass spectrometrv
O =] r=J7 r J

stituents.

ent and are
For undated
es.

stoppers

ving apply.

ition and/or

SPME
TCA

solid phase microextraction

2,4,6-trichloroanisol

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.

© IS0 2014 - All rights reserved
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6 Reagents

Use only reagents of recognized analytical grade.

6.1

6.2

6.3

6.4

6.5

Hydro-alcoholic solution, 12 % (v/v) (wine simulant).

Ethanol, with a minimum purity of 95 %.

Distilled water.

Sodium chloride (NaCl) p.a.

Internal standard, (GC-MS) 2,4,6-trichloroanisol (TCA) ds, purity 298 % or (GC/ECD) 2

trichloroani

6.6

2,4,6-

7 Appar

5ol, purity 299 %.

krichloroanisol (TCA), purity 299 %.

atus

The usual laboratory apparatus and, in particular, the following:

7.1 Balanlce, with a resolution of, at least, 0,1 mg.

7.2 Glass
TCA and an
7.3 Glass

maceration flasks, with a stopper made of glass;smetal, or any other material not abso
hppropriate capacity to the sample size.

flasks (vial), with 10 ml minimum capaeity (solution shall occupy at least 50 % of th

capacity) with a septum and an appropriate stopper.

fibre.

100 pm PDMS.
g source, for the vial(7.3), set between 30 °C and 50 °C.
hatic stirring,system, for the SPME.

ppriate gas, of chromatographic purity.

Gas clllromatograph, with a mass detector, MS, or an electron capture detector, ECD.

,3,6-

'bing

b vial

Low-polarity fused silica capillary column.

7.4 SPME
EXAMPLE
7.5 Heatil
7.6 Autor
7.7 Appr(
7.8

7.9

EXAMPLE

Length of 30 m, internal diameter of 0,25 mm, film thickness of 0,25 pm; stationary phase:
copolymer of 5 % diphenyl and 95 % dimethyl polysiloxane.

8 Sampling

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

© ISO 2014 - All rights reserved
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9 Procedure

9.1

Calibration

The set of calibration solutions for TCA is obtained by adding known concentrations of analyte to the

wine

simulant. Standard solutions from 0,5 ng/L to 10 ng/L can be used.

The calibration curve obtained shall be evaluated regularly and whenever any large change is recorded
by the GC-MS or GC/ECD.

9.2

Intag

enoulgh wine simulant, to keep the stoppers entirely immersed, and then analyse thé hiacet

EXAN
EXAN
For b

For §
temp
and 4

For g
flask
macH

For g
1 cm
analy

9.3

9.3.1
Take
EXAN
The {

Add
awa

Samnle nrenaration
pFrepaiatHon

ORI PIT

t straight cork stoppers are subjected to maceration for 24 h + 2 h at room temper]

IPLE1 20 corks (45 x 24) mm, in a 1 L flask.
IPLE 2 50 stoppers (45 x 24) mm, in a 2 L flask.
ar-top stoppers, cut off the flange before maceration.

branulated cork, 40 g of granulated cork are subjected tormaceration for 24 h * }
erature in a 2 L flask, using enough wine simulant to keepthe granulated cork entirel
hen analyse the macerate.

ork discs, 20 cork discs are subjected to maceration‘for 24 h + 2 h at room temperaty
using enough wine simulant to keep the granulatéd cork entirely immersed, and then
rate.

of the agglomerate without cutting theystoppers, for 24 h = 2 h at room temperatu
fse the macerate.

SPME

Test portion

a volume of the solution to be tested not greater than 50 % of the vial capacity (7.3).

est portion.should be saturated with NaCl (approximately 0,30 g/mL).

rhe internal standard solution, 12 %, v/v ethanol/water, to the test portion in the vial

y thatithe ethanol content and the total volume of the liquid do not change significantly.

ature, using
ate.

P h at room
y immersed,

reina 0,5 L
analyse the

ork stoppers for sparkling wines, immerseiit the wine simulant only the discs of natujral cork and

re, and then

IPLE1  Forayial(7.3) of 20 mL, take 10 mL, in such a way that the fibre does not touch the liquid.

(7.3) in such

V.

EXA

I PLE 2 100 pl. internal standard innfinn/ﬂ] ml. total ]iqnid

The concentration of the internal standard solution shall be in the calibration curve range and shall be
as close as possible to the specification.

9.3.2 Adsorption

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

EXAMPLE

© ISO

2014 - All rights reserved
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94 GC

9.4.1 Desorption

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

9.4.2 Chromatographic analysis

The resolution grade and the time needed for the chromatographic separation shall be optimized by
using a temperature program

An example|of a temperature program is shown below.

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

9.5 Dete¢tion

9.5.1 Deteérmination by MS

Detection either in SIM or in MS/MS mode with detectipfiof 3 ions, and quantification through the most
abundant iop.

Ions are thelfollowing:
— for 2,4, TCA: m/z 195, 210, 212, quantifieation with m/z 195;
— for 2,4, TCA ds: m/z 199, 215, 217guantification with m/z 215.

The operatipg conditions in MS/MS mode are shown in Table 1.

Tdble 1 — Operating conditions in MS/MS mode

Compound Precursor ion Product ion
2,4]6 TCA ds 217 199 171
2,4,6 TCA 212 197 169

9.5.2 Determination by ECD

Identify the peaks corresponding to analyte and to the internal standard by comparing, on the
chromatogram, the retention time in the sample with the retention time in the standard peak.

9.6 Blank test

Carry out a parallel test, without the stoppers mentioned in 9.2.

10 Expression of results

The results shall be expressed in nanogram per litre and shall be rounded to the nearest to 0,5.

4 © ISO 2014 - All rights reserved
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11 Test report

The test report shall include the following information:

a) number of stoppers tested and capacity of the maceration flask used;
b) reference to this International Standard (i.e. ISO 20752);

c) all data needed to identify completely the tested sample;

d) capillary column used, gas chromatography conditions applied, and type of detection used;

e) imternal standard used,

f) ¢oncentration of releasable 2,4,6 TCA, in nanogram per litre;

g) detection limit and quantification limit;

h) any incident likely to have affected the results, noted during the analysis;

i)  all optional operations or those not specified in this International Standard.

© IS0 2014 - All rights reserved 5
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