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m FOOD SAFETY

Quantification of nitrosamines in water by automated

PAL SPME-Arrow and GC/MS

Peter Egli, Beat Schilling, BGB Analytik AG, Adliswil, Switzerland
Guenter Boehm, CTC Analytics AG, Zwingen, Switzerland

Short summary:

- A method for the quantitative analysis of a number of
different N-nitrosamines from aqueous samples has been
worked out.

- Carboxen/PDMS SPME fibers and Carbon WR SPME Arrow
were compared. Carbon WR SPME Arrow gave a 3-5 x
higher extraction yield/detector signal.

- The limits of detection (= S/N > 3) range from 5 ng/L for
N-nitroso-dipropylamin to 50 n/L for N-nitroso-pyrolindin-
amine.

- Repeatability @ 1 pg/L ranges from 4-1206.

Introduction:

Most nitroso compounds are suspected carcinogens in
various animals including human beings. Human exposure
to carcinogenic N-nitrosamines may result directly from
ingestion or inhalation of preformed compounds from the
environment. They are formed by the reaction of amines,
especially secondary and tertiary amines or amino group
containing compounds with nitrite (present e.g.as food
preservative). N-nitroso-dimethylamine (NDMA) and N-nitro-
so-diethylamine (NDEA) are the most common nitrosamines
found in food materials.

HNO, + HY =  H,0 + NO'
1\ITI/R2 + No+ N 1\[\|I/R2 + H+
H N\
(0]
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Experimental:

1. Immersion Extraction

Sample

10ml water in 20ml HS vial with 4g KCl

Fiber

Carbon WR SPME Arrow (PAL Sytem No:
ARR11-C-WR-120-20-P1) Carboxen/PDMS

SPME Fiber ( part of Supelco kit, No: 57284-U)

Pre conditioning 0:30 min

Pre incubation time 1:00 min
Incubation temp 50°C

Agitation speed 500 rpm

Needle penetration 22 mm

Fiber penetration 30 mm
Extraction time 30 min
Desorption time/temp | 2:00 min/ 260°C

2. Chemicals

Nitrosamines calibration standard (Restek No: 31898)
N-nitroso-dimethylamine
N-nitroso-methylethylamine

N-nitroso-diethylamine

N-nitroso-dipropylamine

N-nitroso-dibutylamine

N-nitroso-pyrolidone
N-nitroso-piperidine

Diluted in Methyl tert-butyl ether (Fluka No: 20249)

3. GC/MS
GC Varian 3400
MS Varian Saturn ion trap
Column 60 m; 0.25 mm ; 25 pm BGB Wax 20M
Carriergas Hydrogen 10.0 psi

Temp. program

50°C for Tmin, then 10°C/min to 240°C

Injector

260°C

Mass Range

42 bis 250 m/z




With the PAL RTC and RSl the entire SPME process is fully automated. This guarantees process
safety and high reproducibility.

; Desorption / e
SPME Arrow Extraction Injection Conditioning

SPME Arrow Tool

Agitator

SPME Arrow
Conditioning Module

Heatex Stirrer
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1 2= N-nitroso-methylethylamine
1 3= N-nitroso-diethylamine

4 4= N-nitroso-dipropylamine

1 5= N-nitroso-dibutylamine
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Fig. 1: Chromatograms of 1 pL of a 1 pg/L standard solution and blank direct injection
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Fig. 2: Comparison of relative detector (MS) response for different nitrosamines @ 1 pg/L between Carbon WR SPME Arrow and Carboxen/PDMS SPME
N-nitroso- N-nitroso- N-nitroso- N-nitroso- N-nitroso- N-nitroso- N-nitroso-
dimethylamine | methylethyl- diethylamine dipropylamine | dibutylamine piperidine pyrolidine

amine

Average (n=5) | 153621 1105607 430555 566316 218648 218468 264031

% RSD 11.9 8.8 59 4.2 6.8 14.1 10.4

Tab. 1: Reproducibility for the quantification of different nitrosamines @ 1 pg/L with Carbon WR SPME Arrow.
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Plot 1: ... deskloplspmelnitiosaminelniaminé 1 sms lon: 102 all
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N-nitroso-diethylamine @ 50 ng/L, S/N 24

N-nitroso-dipropylamine @ 50 ng/L, S/N 34

N-nitroso-pyrolidinamine @ 50 ng/L, S/N 3 (=LOD)

Fig. 3: Chromatograms for selected N-nitrosamines, @ 1000 ng/L and 50 ng/L with Carbon WR SPME Arrow.
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Based on previous publications (ref.1) Carboxen/PDMS
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20000 Carboxen/PDMS SPME fibers and Carbon WR SPME Arrow
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Fig. 4, 5, 6: Calibration curves for N-nitroso-diethylamine (top), N-nitroso-dipropy-
lamine (middle) and N-nitroso-pyrolidineamine (bottom)
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Legal Statements

CTC Analytics AG reserves the right to make improvements and/or changes to the
product(s) described in this document at any time without prior notice.

CTC Analytics AG makes no warranty of any kind pertaining to this product, including
but not limited to implied warranties of merchantability and suitability for a particular
purpose.

Under no circumstances shall CTC Analytics AG be held liable for any coincidental
damage or damages arising as a consequence of or from the use of this document.

© 2016 CTC Analytics AG. All rights reserved. Neither this publication nor any part
hereof may be copied, photocopied, reproduced, translated, distributed or reduced
to electronic medium or machine readable form without the prior written permission
from CTC Analytics AG, except as permitted under copyright laws.

CTC Analytics AG acknowledges all trade names and trademarks used as the property
of their respective owners.

PAL is a registered trademark of CTC Analytics AG | Switzerland
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