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Determination of N-Nitrosamines and N-Nitrosatable substances in rubber teats
by GC-TEA and GC-MS/MS
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MuaeuIsiaszi wu-lulnsendiud 12 vfia uazidu-lulnsugnda Fuaunud auiuinsgiu EN 12868 : 2017
Tnsmsafindegwneiianeiiion Wisy Wu-lulnsusmda Fuaunud By NA Taeufisen Nitrosation udawhls
U3gnalag SPE column TinswviuarTnuiunm frewmaia GC-TEA wagiiunswamnaiia GC-MS/MS hduls
maden nan1sfnw e 2 wede fvaswesnsldau 5-500 ug/kg, R*>0.995 uazilinid1nnveinsnsiainids
US1ed WU 1 pe/kg nsvadeuauiufisediu 1, 100 uaz 500 pe/ke & %Recovery agluae 74 - 89 uaz 80
- 90 muddy Taefldrufosuuannsguduning 4.06% - 9.95% uaz 2.95% - 8.86% awdiu dsegluinmsi
geusy dlawSsudieusewing 2 wafla nadinsien ldusnsnafuegnaifodidy (p > 0.05) warldnsindinseviru
greflfunniiesnanndiuan 15 feghs salinunmsduidion duduis 2 wedamngaudwsuldluiosjoRnns
am103093U nuanefiAsdedld FadvuauTuna NA wesdu-lulnsusmida duaunud 1Ay 0.01 wag 0.1
me/kg MINAIAU
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Abstract

Rubber teats for infants and young children are probably contaminated with hazardous substances during
production, such as N-Nitrosamines (NA) and their precursor (N-Nitrosatable substances) that are considered
carcinogenic to humans. This study aimed to verify an analytical method for 12 N-nitrosamine compounds
and their precursors according to EN 12868:2017. Moreover, GC-MS/MS was developed to use as an alternative
method. The samples were extracted with artificial saliva salt solution and N-Nitrosatable substances were
converted into NA via Nitrosation. Then, NA were purified by SPE column and analyzed by GC-TEA and GC-
MS/MS. The results of 2 techniques showed the linear range from 5 to 500 pg/kg with R*>0.995 and Limit of
Quantitation (LOQ) was 1 pg/kg. The accuracy of both methods at concentration 1, 100 and 500 pg/kg showed
%recovery in the range of 74 to 89 and 80 to 90. In addition, %RSD related to 4.06% to 9.95% and 2.95% to
8.86% for GC-TEA and GC-MS/MS techniques, respectively, within the acceptance criteria. The comparison of
2 techniques indicated that test values were no significantly different (p > 0.05) and then, 15 commercial
products were determined and the results were not detected. Thus, the laboratory could be applied these
methods for assessing compliance with the regulations limitation that the criterion values of NA and N-

Nitrosatable substances are 0.01 and 0.1 mg/kg, respectively.
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