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Optimization of method for determination of 8 mitrosamines in water

by liquid chromatography and tandem mass spectrometry
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Abstract: In this study, eight nitrosamines.in water were determined by liquid chromatograpHy-tandem mass
spectrometry. The effect of the pH . storage time and ion source selection on the assay was discussed. The samples can
be determined by solid pHase extraction or. direct injection, and quantified by internal standard method. Using liquid
chromatograpHy tandem. mass  spectrometry, the response of each component was good, and the linear equation
correlation coefficient was greater than 0.995. Liquid chromatograpHy tandem mass spectrometry has high sensitivity,
good selectivity, fast and accurate. When the injection volume is 10 pL, the detection limit of solid pHase extraction
is 5.47 — 8.24/ng-L"", and the detection limit of direct injection is 1.01 — 1.12 ug-L™".
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2016 4FF EARAG T E KR ARUECOK T WAL &P S €35 ) (HJ 809—2016) , %y i IS
ARG, Mg 40 o0 N-E Al 3% U i N Al 3% 2 NG fil 3% IE IR N-SE Al 3k — 2RI, 24 BORE LN 250 mLL B,
4 Pl 0 05 A R 3J0A 0.86,0.78,0.65.,0.96 g~ L7 HRGTR 8 R il 2 # Kk b N-IE R R A& W b v BR (.,
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FEM T, 5 BA AR BOE AT T e, N E ARFRAR L T 2%

1 ZHEHH
L1 AUESRLAH

TR 3G/ B T RE A (LC-MS/MS, 35 [ ZE 2k K\ F] Dionex Autotrace 280 4 [ S E M ZEBUL) B A RSB AL B B
P (APCI) 3 AR (O REAT . HSS T3 100 mm, 42 2.1 mm R4 1.8 wm. [EIAR AL OGRS & . 4> 1) SBT3 10 FEIAF 2% HCK: & 1T |
HEERESE U AL FEH e KT VR TIRE R AT, A SCHG ] Dionex Autotrace 280 4 [ 2l [ElAH A MU VR 4R 75 K 4 & . H
PR A P8 B — a2 (5 R P | B vl 4 o T B A 5 A T AT B4 2% 1 R AT, Ry Bl [l WSO8, e it e 4 41 FH - A7 0k
4 7% & AY Caliper TurboVap I1.

ARG RS RS A W 8 T2 43, 43l /& NDMA NDEA NMor NPip Npyr NMEA NDBA \NDPA.

VAR A BR HE R T (B Anpel-02i, 100 pg-mL™") A7 N-WEfil 5 I i (NDMA ) N-WE.filj & — 2l (NDEA) |
N-TE A FEADBE ( NMor ) | N-VF i 2 R B ( NPip) , N-3F A 22 % 42 ( Npyar)  N-SI0 A 32 Y 2 i ( NMEA ) | N-3I0 A 3 = T Jig
(NDBA) N-FA4 5 R (NDPA) ; [Al1v 25 N F% (NDMA-d6 \NDPA-d14) (k¥ Anpel-02i 46 3 34 = 98% , 1000 pg-mL™") ;
HEE R S BE (AR BR YL Dikma iX77)) , R (A5, B BRI )-20% B EE- 7KW AR 8 2% ORI, — S0 F ek
iz, 15mL.
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Table 1 Relative value of instrumental response of nitrosamines at ESI mode

AL
HbsL e NDMA NDBA Npyr NMEA NDEA NPip NDPA NMor
Target compound
AHXTE % 45.41 74.34 60.01 61.61 62.12 57.13 79.44 72.44
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J& F o SR S A ML A, TS TTE APCT B N LS, N2 APCT BB T IR 1 58 | 52 8 S IR AR A S e T/ | PR it
SCESVERE APCLAE L B
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F il e FE AR Y 0,10,20 .40 100,200 g+ L7 9 N-SIV il e 2R S bR HE R, A2 MR FETE R P 8 4 003 A HH 56 R B K
F0.995, &M XRRIF(FR2).
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Table 2 Standard curves of components of N-nitrosamines

s B il LIPS ()
1 NDMA Y=4.75X-0.0312 0.999
2 NMor Y=1.85X+0.131 0.995
3 NPyr ¥=0.927X+0.0146 0.999
4 NMEA ¥'=9.63X+0.0201 0.999
5 NDEA Y=4.63X+0.0312 0.999
6 NPip Y=12.9X-0.072 0.999
7 NDPA Y=5.06X-0.0162 0.999
8 NDBA Y=4.90X-0.00452 0.999

TE: Vot BT X R TR s X B v mg- 17"

2.4 PR

[P A A B A HY PR AR HI/ T 168—2010) Hh 23 (52 5 A K B AR 4 S (1 BRI 2 7 2 , A 2 56 LAV Ik 3 Ky
0.040 g~ L™ /KRR BE A SR i R A0 28 W B2 O 7 00 T4 T/KRE , 20 PP 0 M A5 304G R B 0 BRI AR S Bk
HRG H FRYE Rl N 5.47 —8.24 ng- L™, PEANEHRE WL 3 3.

BLEEAEEAS R AR HI/T 168—2010) Hras (4 5256 A A H B 4w RS H BRI =8 1k, 64 5.0 g L7 VE AR
HBR A S R BE R 7 MR 5.0 g LT AYIKAEE 3T 0.22 wm MEIK S B UERE M. R MR AOAG HE BRI R R 1.01
—1.12 pg-L7"
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Table 3  Detection limits of SPE and direct injection(n=7)

4 ARG/ (g L2Y) R/ (ng L")
6 HH PR WM& TR ko B T T BR

NDMA 7.80 31.21 1.05 421
NMor 7.28 29.14 1.07 430
NPyr 7.13 28.50 112 4.46
NMEA 6.76 27.05 1.04 3.89
NDEA 6:55 26.22 1.01 4.16
NPip 8.24 32.95 1.03 4.14
NDPA 7230 29.19 1.05 4.19
NDBA 547 21.88 1.06 4.22

2.5 R B RNERR

B AHAEHUE X 3 AU /KT 43311 20.0,50.0,100.0 ng- L™ (1 N-EAH IS A Y2 EIARoK REZS T AT Ab B | 8 45
F 1.0 mL, EHLAHT , BB KT 6 (3 FATRES T R M br e 22, .

BERERE M X 3 UK 3 10.0.25.0.50.0 g L7 (9 N-SEAS S0 & W23 EOINFR K REREAT T RS 95 3t
BENREEACTBLH] 6 - TATHRER: , T MDSCR AHXSARAEIR 25 , 10 T 125 1 S 36 25 SR 85090 . 3% 4.

INFE 4 BT LI, A AL BOE AR [0 iR 15 B g 63.19%—93.5% , AHAT KR A 22 (RSD) J5 B H 1.9%—12.1%. B #%3#
FER AR NS TG K 94.4%—107.1% ,ABRARAEM 22 (RSD) TG N 2.4%—7.5% AR L AS T 5, BLHERERE B & 7 G iz
FALE PRI IER IR (n=6) B T A AL, B E B Rk s i 2% AR (R 2 (A 2 IR0 3R A5 A 4G HH BRBE AL,
TE BRI 2 S AR v, T R TR B2 PR v A e 2505 e i 2
2.6 FEALRAT

SR RAEMIREN 4 CHTR BOCIRTE&MET , 2685 50 ng- L7 1 200 ng- L™ PR INAR e AL 22K 5 d, By 5282
TEATH R Z GG 3 d EELIE , EARYI AR e PRAAT , AE R A — AR RRE KT, SR DU R AR S 2 |, E AR T Ui ok A
AR, B BN SRR R AE 3 d I TE AT
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Table 4 Precision and accuracy results of sample blank marking(n=6)

[ AF A B BRI

HF 20 ng-L7! 50 ng-L7! 100 ng-1"! 10 pg-L7! 25 pg-L7! 50.0 pg-L7!

[y RSD YR RSD  [Elg® RSD k% RSD [l  RSD  [IYR  RSD
NDMA 63.1 8.5 72.2 6.2 92.0 3.8 95.4 6.8 101.2 3.7 101.3 5.6
NMor 67.3 8.7 80.9 9.5 93.3 6.6 94.7 7.1 102.5 2.6 103.0 3.9
NPyr 75.4 8.6 80.5 11.0 93.5 6.5 94.5 7.4 102.4 3.4 103.5 5.9
NMEA 75.7 7.7 82.3 7.6 88.8 55 96.0 6.3 1022 43 101.2 6.4
NDEA 71.5 7.4 80.0 10.2 87.6 1.9 98.7 6.2 101.3 3.0 103.2 3.4
NPip 78.1 9.0 84.9 12.1 89.4 4.4 94.4 7.5 101.8 2.4 101.1 4.4
NDPA 77.3 8.2 79.7 11.3 89.6 3.8 95.5 6.9 102.1 2.5 101.8 5.1
NDBA 75.5 7.9 81.3 8.3 92.1 3.9 94.5 7.1 100.7 3.4 107.1 2.6

3 4#ig

ARSCHRGE T 7KFE PH B B R AR R Y0 R AR i %) DR B T 2 T8 A 2o 49 45 2% P X N o P e A6 00 1405 Ml K AR A
REEZ G, A% pH (H7E 6—8 UL R .3 d Z N fHi I APCI YR30 8 A8 80 1 W S IR 45 S | IR AsE 170 T et ) 61 A A Bk
AL 2 0 7 ORI DSOS e 25 SR 3R W AR 2 IO B A s FRIE L 5.47 —8.24 ng- L7, ELIEUE AR IR IO G
HBRYE R 1.01 —1.12 pg- L™ 5 K AR e B2 g 20,50 100 ng « L™ B i1 AH A% B0 9 - 14 I [m1 g 2 43331 o 63.19%—
78.1% .72.2%—84.9% . 87.6%—93.5% , #1 X} bR M 22 43 B A 7.4%—9.0% ,6:2%—12:1% . 1.9%—6.6% ; A5 & A
10.0.25.0.50.0 wg- L™, ELREBEREEE AU INAR B R N 94.49%—98.7% . 100.7%+—102.5% . 101.1%—107.1% , KA X A7 i
2K 6.2%—T1.5% 2.4%—4.3% 2.6%—6.4% FH LLE T 5 , EAHZEBOL AR H BREEAR , Dy 44 50 oK, BE B2 3158 v is e
Wi v B KT T B R e R B AR, HEAT S R A [ e 2 S T AR R S 00 = A SL I SR BEE A N
AT , AN 5 A AT S R, e LA AR A BOA AR A A 2 5 2.
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