SLOVENSKI STANDARD
SIST EN 16852:2017

01-julij-2017

Zivila - Ugotavljanje etil karbamata v zganju iz koséi¢astega sadja, sadnih tropin in
drugih zganih pijaéah - Metoda GC-MS

Foodstuffs - Determination of ethyl carbamate in stone fruit spirits, fruit marc spirits and
other spirit drinks - GC-MS method

Lebensmittel - Bestimmung von Ethylcarbamat in Steinobstbranden, Obstbranden und
anderen alkoholischen: Getranken -/ GC:MS4Verfahren

Produits alimentaires - Détermination de la teneur en carbamate d'éthyle dans les eaux-
de-vie de fruits a noyaux, les eaux-de-vie de marc de fruits et les autres boissons
alcoolisées - Méthode,CG-SM

Ta slovenski standard je istoveten z: EN 16852:2017

ICS:
67.160.10 Alkoholne pijace Alcoholic beverages
SIST EN 16852:2017 en,fr.de

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN 16852:2017

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 168522017
httpsy//standards.iteh.ai/catalog/standards/sist/66 1 2e2cd-3bec-4fc2-90b2-
b357a27elcbe/sist-en-16852-2017



EUROPEAN STANDARD EN 16852
NORME EUROPEENNE
EUROPAISCHE NORM May 2017

ICS 67.160.10

English Version

Foodstuffs - Determination of ethyl carbamate in stone
fruit spirits, fruit marc spirits and other spirit drinks - GC-
MS method

Produits alimentaires - Détermination de la teneur en Lebensmittel - Bestimmung von Ethylcarbamat in
carbamate d'éthyle dans les eaux-de-vie de fruits a Steinobstbranden, Obstbranden und anderen
noyaux, les eaux-de-vie de marc de fruits et les autres Spirituosen - GC-MS-Verfahren

boissons alcoolisées - Méthode par CG-SM

This European Standard was approved by CEN on 20 February 2017.

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-en 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, Former Yugoslav Republic of Madedonia, Friance; Germany; Gre€ce,/Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2017 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 16852:2017 E
worldwide for CEN national Members.



EN 16852:2017 (E)

Contents Page
EUTOPEAN fOT@WOTI(......iuiuiuinnsssnsisssssssssssasssssssssssssssssssssssssssasas s ssssssssssssas sssssssssasasss s s ss s se s s sssssasasasanansnsnsssnssssssnsasanass 3
1 Y6 0 4
2 I\ L0 0 0T U Qs L) ) 4 L 4
3 o0 10 00 J [ 4
4 3T T 1 T, 4
5 L 0 8T ) 1 7
6 o 0T oL L . 8
7 Gas chromatography and mass spectrometry (GC-MS).....ccumnmnmnmmmsmnmsmsmsmssssssssssssssssaes 9
8 07 1 oL 1 = U 0 ) 9
9 g T 0 10 o 10
10 B T o] 0 ) o . 11
Annex A (informative) Typical cChromatograms .......c—————————— 12
Annex B (informative) PrecisSion data ... ittt srskasssbssssssssssssssssssssssssssssasasasass 16
Bibliography ... o bt G S L G L R L s 17



EN 16852:2017 (E)

European foreword

This document (EN 16852:2017) has been prepared by Technical Committee CEN/TC 275 “Food
analysis - Horizontal methods”, the secretariat of which is held by DIN.

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 November 2017, and conflicting national standards
shall be withdrawn at the latest by November 2017.

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 mandate given to CEN by the European Commission and the
European Free Trade Association.

WARNING — The use of this standard can involve hazardous materials, operations and
equipment. This document does not purport to address all the safety problems associated with
its use. It is the responsibility of the user of this standard to take appropriate measures for
ensuring the safety and health of the personnel prior to application of the standard and to fulfil
statutory requirements for this purpose.

According to the CEN-CENELEC [Internal Regulations,» thej natignalystandards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic{ Dénmark,Estonia,; Finland) Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Serbia; Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.
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1 Scope

This European Standard specifies a gas chromatographic method using mass spectrometric detection
for the determination of ethyl carbamate (EC) in stone fruit spirits, fruit marc spirits and other spirit
drinks.

The method has been validated in an interlaboratory study for stone fruit spirits and fruit liqueurs, at
levels ranging from 0,253 mg/I to 1,11 mg/l. However, linearity of the instrument response was proven
for the concentration ranges 0,10 mg/1 to 4,0 mg/l (simplified method) and 0,025 mg/l to 3,0 mg/1
(procedure including sample clean-up), respectively.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

EN ISO 3696:1995, Water for analytical laboratory use - Specification and test methods (IS0 3696:1987)

3 Principle

Stone fruit spirits with a content of total dry extract of less than 10 g/1 are injected directly into the gas
chromatography mass spectrometry (GC-MS) system after the adjustment of the alcoholic strength of
the beverage when indicated and addition-of internal standard,({STD): Sugared brandies, liqueurs and
other spirit drinks with a higher-total"dry‘extract are first transferred onto'a solid phase extraction
(SPE) cartridge and the ethyl carbamate(is eluted with aimixture of cyclohexane and ethyl acetate.

Stone fruit spirits can contain precursors of ethyl carbamate which get transformed into EC under the
influence of sunlight, e.g. during the shelf life of-a‘spirit To obtain the actual content of EC in the sample,
light-protected glass ware (€:g/brown glass)/shallbeused-during theanalysis.

4 Reagents

Use only reagents of recognized analytical grade and water complying with grade 1 of
EN ISO 3696:1995, unless otherwise specified. Solvents shall be of quality for HPLC (High Performance
Liquid Chromatography) analysis.

Ethyl carbamate has been classified by IARC as probably carcinogenic to humans (see [1]).

4.1 Ethanol absolute.
4.2 Ethanol solutions.
4.2.1 Ethanol solution, volume fraction ¢ = 65 %.

Pipet 65 ml of ethanol (4.1) into a 100 ml volumetric flask and dilute to the mark with water.
4.2.2 Ethanol solution, ¢ = 35 %.

Pipet 35 ml of ethanol (4.1) into a 100 ml volumetric flask and dilute to the mark with water.
4.3 Cyclohexane.

4.4 Ethyl acetate.

4.5 Eluant, mixture of one part per volume of cyclohexane and one part per volume of ethyl
acetate.
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4.6 n-Pentane.
4.7 Solid phase material.

Approximately 20 g of a chemically inert, wide-pore and highly pure diatomaceous earth based solid
phase, e.g. Extrelut® NT1)

4.8 Sodium chloride.

4.9 Ethyl carbamate, > 99 %.

4.10 Butyl carbamate.

4.11 ds-Ethyl carbamate, > 99 %.

4.12 Ethyl carbamate stock solution, mass concentration p(EC) =1 000 mg/1.

Weigh, to the nearest 0,01 mg, 50 mg of ethyl carbamate (4.9) into a 50 ml volumetric flask and dilute to
the mark with ethanol (4.1).

4.13 Ethyl carbamate working solution 1, p(EC) = 100 mg/1.

Pipet 5 ml of ethyl carbamate stock solution (4.12) into a 50 ml volumetric flask and dilute to the mark
with ethanol (4.1).

4.14 Ethyl carbamate working solution2,p(EC)'= 10 mg/k

Pipet 5 ml of ethyl carbamate working solution1(4.13) irito 2’50 ml volumetric flask and dilute to the
mark with ethanol (4.1).

4.15 Butyl carbamate stock solution, p(BC)=1.000mg/1.

Weigh, to the nearest 0,01 mg, 50 mg of butyl carbamate (4.10) into a 50 ml volumetric flask and dilute
to the mark with ethanol (4.1).

4.16 Butyl carbamate working solution, p(BC) = 40 mg/1.

Pipet 2 ml of butyl carbamate stock solution (4.15) into a 50 ml volumetric flask. Add 33 ml of ethanol
(4.1) and dilute to the mark with water.

4.17 ds-Ethyl carbamate stock solution, p(d5-EC) =1 000 mg/1.

Weigh, to the nearest 0,01 mg, 50 mg of ds-ethyl carbamate (4.11) into a 50 ml volumetric flask and
dilute to the mark with ethanol (4.1).

1) This information is given for the convenience of users of this European Standard and does not constitute an
endorsement by CEN of these products. Equivalent products may be used if they can be shown to lead to the same
results.



EN 16852:2017 (E)

4.18 ds-Ethyl carbamate working solution, p(d5-EC) = 40 mg/1.

Pipet 2 ml of ds-ethyl carbamate stock solution (4.17) into a 50 ml volumetric flask. Add 33 ml of
ethanol (4.1) and dilute to the mark with water.

4.19 Ethyl carbamate standard solutions for simplified method, dry extract <10 g/1

The injection of samples with a dry extract exceeding 10 g/l can lead to a rapid loss of sensitivity of the
GC-MS system, depending on the type of liner and GC column used. For samples with higher dry extract
content a sample clean up is recommended (see 6.2).

Prepare the ethyl carbamate standard solutions for the simplified method according to Table 1. In
principle it is possible to prepare the ethyl carbamate standard solutions to an alcoholic strength with a
volume fraction of 40 % or 70 % depending on the GC system.

For example, for an ethyl carbamate standard solution with a volume fraction of 70 %, pipet the amount
of ethyl carbamate working solution (4.13 or 4.14) stated in Table 1 into a 10 ml volumetric flask and
add the corresponding amount of ethanol (4.1). Fill the volumetric flask to the mark with an ethanol
solution with a volume fraction of 65 % (4.2.1).

For an ethyl carbamate standard solution with a volume fraction of 40 %, use an ethanol solution with a
volume fraction of 35 % (4.2.2) to fill up the volumetric flasks.

Table 1 — Preparation of the ethyl carbamate standard solutions for simplified method

Sst(?lrll;tiii)r: soli(t:i‘(;vl:) gk(ltlllitl) Soli(t:i‘(;v: I;{(14111.'(;13) ENvY) cal:'lf::g;te

ul ! ul mg/1
Co 0 - 500 0,00
C1 100 - 400 0,10
C2 200 - 300 0,20
C3 500 - 0 0,50
C4 - 80 420 0,80
C5 - 100 400 1,00
Cé6 - 200 300 2,00
c7 - 300 200 3,00
C8 - 400 100 4,00

Fill the 10 ml volumetric flasks to the mark and add 0,25 ml of butyl carbamate working solution (4.16)
into each of them with a pipette (to give a total volume of 10,25 ml).

It is very important that the volumes of standard solutions and sample solutions (before an optional
adjustment of the alcoholic strength, see 6.1) are equal. Usually, 10 ml are used.

Mix the solution thoroughly and transfer an aliquot into a GC vial and seal the vial with a septum cap.
4.20 Ethyl carbamate standard solutions for method using sample clean up
Pipet the amount of ethyl carbamate working solution as given in Table 2 into a GC vial and add the

corresponding amount of ethanol (4.1) and 100 pl of ds-ethyl carbamate working solution (4.18). Seal
the GC vial with a septum cap and mix the content thoroughly.
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The mass concentration of ethyl carbamate given in mg/1 in Table 2 is related to a sample amount of
20 ml

Table 2 — Preparation of ethyl carbamate standard solutions for method using sample clean up

Standard EC working EC working Ethanol | p ethyl carbamate
solution solution 2 (4.14) | solution 1 (4.13) (4.1) mg/1 for a sample of

ul ul ul 20 ml

Co 0 - 900 0,00

C1 50 - 850 0,025

C2 200 - 700 0,10

C3 500 - 400 0,25

C4 - 100 800 0,50

C5 - 150 750 0,75

Ccé - 200 700 1,00

Cc7 - 400 500 2,00

Cc8 - 600 300 3,00

NOTE Data provided by, the participantsjof thejinterlaboratoryystudy has /shown that it is possible to use

different internal standards besides butylcarbamate (BC) as described above' for the simplified method (e.g. ds-
ethyl carbamate, propyl carbamate (PC) ormethyl,carbamate,(MC)).

5 Apparatus

Usual laboratory equipment and, in particular, the following. One-mark volumetric flasks should comply
with EN ISO 1042:1999 [2].

5.1 Glass vials for GC analysis, brown glass with septum caps.
5.2 Columns for solid phase extraction (SPE), volume of 20 ml.
5.3 Rotary evaporator, with a water bath or a suitable concentration evaporator.

5.4 Gas chromatograph with mass spectrometric detector (GC-MS), capable of single ion
monitoring (SIM), preferably equipped with a programmed temperature vaporizing (PTV) injector.

PTV injection allows injecting larger extract volumes compared to split/splitless (SSL) injection. This
provides larger signal intensities and could be advantageous with regards to the limit of detection
(LOD). However, split/splitless injection was proven suitable for the scope of this European Standard
during the method validation study by collaborative trial.

5.5 Capillary column for gas chromatography, polyethylene glycol (PEG) stationary phase, e.g. DB
WAX2), 30 m x 0,25 mm internal diameter x 0,25 um film thickness.

2) This information is given for the convenience of users of this European Standard and does not constitute an
endorsement by CEN of these products. Equivalent products may be used if they can be shown to lead to the same
results.
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