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Determination of nitrosamines in drinking water by GC/MS/MS
combined with SPME injection

ZHOU Yi YIN Ge SUN Qian FAN Jun DENG Xiaoli HUANG Taohong
(Shimadzu (China) Co., LTD, Shanghai, 200233, China)

Abstract A method for determination of nitrosamines in drinking water was established by using
the GCMS-TQ8050 NX triple quadrupole GC/MS of Shimadzu company and the SPME arrow
function of AOC-6000 automatic sampler. Water samples were extracted by solid phase
microextraction ( SPME ) and detected by multi reaction monitoring mode (MRM). The linear
relationship of 11 nitrosamines was good in the linear range, the correlation coefficient (R) of the
standard curve was above than 0.999, and the detection limit was 0.55—79.58 ng-L™'. Take the
standard solution at the lower concentration point of the calibration curve for six repeats, and the
RSD of the peak area is less than 10%. The method is simple, convenient, and can effectively
monitor the content of nitrosamines in drinking water.

Keywords  triple quadrupole GC/MS, solid phase microextraction, drinking water,

nitrosamines.
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FF % FRAE I, 7 303K 5 EHE AOC-6000+GCMS-TQ8050 NX, 37 —Fft 43 72k FH 7K v 7. il e 2K Ak & Wy 1y 46 7
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SPME: # JU4F 4:20 mm/120 pm DVB/CarbonWR/PDMS; & B B 30°C 5 MR AL B [B] 5 min; #E HCOF-## B+ 5] 50 min;
R E 500 r-min 5 HEEE CHRENTIRE 250°C ; #E4FE 1 ARATH ] 2 min.

GC/MS/MS 43T &5 ERE CHRLBE 250°C; Al = fHZREBE (36.1 em-s™); FRE T 3 A bR, Atk 5 0 15
354 InertCap Pure Wax, (30 mx0.25 mmx0.25 pm)(SGLC /A #]); AR /F: 40°C_10°C-min' _80°C_1°C-min™" 100°C_
20°C-min"' _240°C (5 min); & FJRIREE 230°C ; #: IR BE 250C ; RAE =0 MRM, B FFE & 1.

1.2 FEShETAL 3
HERRFZEL 10 mL /KFET 20 mL TSR, JE55, B4 5 min J5, 76 30 °C T &l #EAE B 50 min, #EEE 5347

F 1 HirW ok B e E K MRM B A i BT iE 254

P M2 CAS  PREEIE/min  EEETX FEEETCEV EMETX  EEETCEV
1 N-WEAE 5L 3L (NDMA) 62-75-9 7.620 74.00>44.10 6 74.00>42.10 21
2 N-E i 2 F B (NEMA) 10595-95-6 8.900 88.00>71.10 6 88.00>43.10 9
3 N-Efi 3k — 2 (NDEA) 55-18-5 9.833 102.00>85.10 6 102.00>44.10 12
4 N-F g PR (NDPA) 621-64-7 15.922 130.00>113.10 6 130.00>43.10 15
5 N-JF i 2 — T HEE N (NDBA) 924-16-3 26.087 116.00>99.10 6 116.00>74.00 12
6 N-IE Al FEWR BE(NPiP) 100-75-4 26.055 114.00>84.10 9 114.00>97.10 6
7 N-WPAHHE-N-FHEIEHE(NMPhA) — 614-00-6 26.203 106.00>77.00 21 106.00>51.10 30
8  N-ZIE-N-WHEIIERE(NEPhA)  612-64-6 26.378 106.00>77.10 21 121.00>106.10 12
9 N-WE A LM% bt (Npir) 930-55-2 26.745 100.00>55.10 9 100.00>43.10 9
10 N- VA HE IS bk (N mor) 59-89-2 27.652 116.00>86.10 6 116.00>56.10 12
11 N-FAHHE — 281 (NDPhA) 86-30-6 32.966 169.00>167.20 24 169.00>66.10 24
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2.2 i LA Y R
R 2 71 Ay 500 T A ) 32 PR 3 o o RO, 2% AL vk BB AR 5 2 7 . e (A F) TAR TR B 2R 1 A
SO AR A REAT ZE MO BT . AR BE O R AR A, A i 8 5 DA T AU N A A BEAT ZR PR UL, B0 2L 0 b T 2T s LA
3AE(ENE L (S/ND TS AR G Hh BIR , 25 JB b o ot 2 o 2 s B At BRI v i R AR SC R BN R 36 2 Fms.
R 21 FEAHREEEAL S IR SC R KL K R
%' Hor4a % W £5/(ng-mL") LEPSEY ez R/ (ng L)
1 NDMA 02.05.1.2.5 0.9994 24.67
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G H2 R el 241/(ng-mL") HHRREL ¥ HBR/ (ng- L)

2 NEMA 0.1,02.05.1.2 0.9997 13.16

3 NDEA 0.1,02,05.1,2 0.9997 7.50

4 NDPA 0.1.02.05.1.2 0.9999 0.69

5 NDBA 0.1.02.05.1.2 0.9994 0.55

6 NPiP 0.1,02.05.1.2 0.9992 8.16

7 NMPhA 0.1,02.05.1.2 0.9992 79.58

8 NEPhA 0.1,02,05.1.2 0.9990 32.86

9 Npir 0.5.1.2.5.10 0.9996 25.23

10 Nmor 02.05.1.2.5 0.9991 14.86

11 NDPhA 0.1.02.05.1.2 0.9991 0.95

23 EEMEIE
TR o 2 35 22 90 60 U AT G B s vV T, T R 6 WK, B8N B A M, 4540 0 W i AR K RSD WL 3.
F3 11 MR HAE Y B S A

ESTEA
G 2R
1 2 3 4 5 6 RSD/%
1 NDMA 11615 11524 11501 12578 11678 12692 461
2 NEMA 23393 24736 23272 23838 22266 21570 4.86
3 NDEA 63774 60473 60761 64971 62374 60958 2.94
4 NDPA 282878 301559 283713 306267 284145 269262 473
5 NDBA 521199 549998 530343 564354 527776 506095 3.91
6 NPiP 31416 33999 33650 33156 28545 29882 6.97
7 NMPhA 779435 840996 817603 880653 800792 765240 5.19
8 NEPhA 1220366 1296895 1221726 1322022 1229027 1165563 4.60
9 Npir 5939 6710 5652 6722 5348 5609 9.80
10 Nmor 10551 11727 11435 10778 10698 11844 5.05
12 NDPhA 819424 860016 824507 906154 843844 793304 4.64

2.4 SEBRAE A
WBCHE 3t DX PR R K, SR L D7 I EAT 11 Bl A 21 5 Wy A DN, A5 24 dh (3l P, S oRAGI H H AR 54

3 4k

A )y 2R F 5 AOC-6000+GCMS-TQ8050 NX A6 I R HI /K Hr ML A8 B2 S B2, 7 0.1—10 pg L™ ¥R By [l N A
2 2t LI, A G R BIATE 0.999 DL b, 46 BRAE 0.55—79.58 ng- L. BUK: vfiz il 28 ¢ J3 2 471 (14 v ARK e J38 s o 0 80 o
SLHERE 6 41, WETHIFY RSD #4/NF 10 %, K %5 B R A7 1207 WL 081 5005, JOR5 6 A HLIE ), SR 08, BE A% A 250 e DU
TR R 7K v S A e 2 o 4 5
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