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Determination of 5 nitrosamines in drinking water by automatic solid phase
extraction gas chromatography-mass spectrometry
ZHAO Li, SHI Zhen, LI Wenting, ZHANG Ruiyu, LIANG Zhijian

(Kunming City Center for Disease Control and Prevention, Yunnan Kunming 650228, China)

Abstract; Objective An analytical method for determination of five N-nitrosoamine in water samples was developed
using solid-phase extraction and gas chromatography/mass spectrometry (SPE-GC-MS/MS). Methods The samples were
pretreated with Cleanert pesticarb SPE solid phase extraction column, then separated by DB-35MS (30 mx0.25 mm,
0.25 pwm) chromatographic column under, select ion scanning mode (SIM). The determination of five N-nitrosoamine in
drinking water by gas chromatography-mass spectrometry method was established by the optimization of ion effect, pH and
eluent flow rate. Results The result showed that all five N-nitrosoamine had good linearities in the range of 0.05 to
1.00 pg/ml, the detection limits for 5 nitrosamines were 0. 001, 0.001, 0.000 5, 0.02 and 0.002 pwg/L (S/N=3).
The average recovery rates measured by standard addition method were in the range of 70.32%-96. 39% with the relative
standard deviation (n=06) in the range of 2. 98%-5. 29%. Conclusion The method had high sensitivity, wide linear range
and optimized the detection conditions of five N-nitrosoamine in drinking water, and it was suitable for the detection of N-

nitrosodamine in drinking water.

: Drinking water; N-nitrosodamine; automatic soli ase extraction; gas chromatography-mass spectrometr
Key words: Drinking water; N-nitrosod ; automat lid ph traction; gas ch tography pect try
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Agilent 7000C-7890B GC-MS I H] {{ ., DB-35MS
E4EHE (30 mx0.25 mm,0.25 pm) ¥y {2
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A6 B Ak B A BR A R ) , GX-274 ASPEC 4 [
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W A5 A (P E B RS AR A A o

N-G fif§ 3 - — B e (C,H,N,0, CAS:62-75-9)  N-
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Chemtek , — 40 H ¢ . B B 1 OE O e ¥ Oy 0 3% 4,
NaOH F1 £k #2 35 4 53 #r 46
1.2 ik
1201 A W e i

Bk 5 441 54 100 we/ml 4 5 Fb Al A% bR 1 1A T
£ 1.0 ml F 10 ml 2550, OF =l W e e 45, 75
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T e A, B AT A5 2 TR A bR A A T
1.2.2 7k
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FE R bk s AR 20 T, i = & 8 2
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e 25 28 1.0 ml, O i) ARk B2 2R 91, e 40K
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@35 FERE TR 250 °C 5 #EAE 7 X A 2 i ik
¥ ;DB-35MS £ 4045 4 (30 mx0. 25 mm,0.25 um) ;
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) HR T & 270 C L fRFF 2.0 min,

i A AR B 280 °C B 1 IR IR BE 230 °C
HLES T OV B IR (ED) i 7 RE & 70 eV, %0 BB
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FAH (SIM) 1 Z2 B By e P 49 il ( MRM) J7 ¥ 47 46
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# 1 GC-MS-SIM & & 73 #7 7 ¥ L 44 B8 i) 1]
Table 1  Quantitative analysis method and retention time

of GC-MS-SIM

L5 st [ £ B g 2 b
Lot B e L
N-T i - H & 4.028 74 42,43
N-Ai 3 - — 2 i 5.276 102 42,56
N-WE A 36 - IE T % 6.346 70 130,43
N-P il 3 -—1F T H% 7.346 84 57/41,116
N-TF il 3 - — 28 i 9. 408 168 167/169,51

F# 2 GC-MS-MRM 2 & 43 #7 J5 v 0 B B[]
UEPE 2

Table 2 Retention time and related parameters of
GC-MS-MRM quantitative analysis method
PRE N GRS T PWET TR

A N
fet 2 p /min  /(m/z)  /(m/z) RiflifERE/ eV
42" 5
N-W A3 -— & 4.028 74"
43 5
N-JVfif - — 2 ji 5.276 102" 56 13
3 .- ) ‘
) " 44 10
43" 10
N-0 i 3 - — IE TN i 6.346 130"
113 5
N-WRE-—IE T 7.346  84* 36" 15
3 - ] .
) " 49 10
N-TF Ry 3 - 2 e 9.408  169* 1417 30
=)\ - .
A 66 35

TE " R T

i i LA, R T GC-MS-SIM 44 75 24 N-JE 7
He- T W ) 5 R L AL GC-MS-MRM 454 75 XA , 7T
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MS-SIM 94 75 300 Ho Al 4 Ak 4 9 09 45 e L A
O DU AR X A58 7 5 D G, AL 22 R AR I 5 R T GC-MS-
SIM 14 75 AT 0 A A I, e )% 0 0. 05 g/ ml
PR UL 1
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%104k 3 5

h PR I

445555665775885995101051111.512 125
LR B 5} 18] /min

TE 1O N-WE A - W e 52 O N-WE 6 2%-— 3 O N-JE
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Bl 1S bR e SIM 4548 6 8 1 Ui &

Figure 1

Total ion flow diagram of 5 nitrosamines with

SIM scanning
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Table 3 Equation and detection limit of the method

FRUEMR 22 (RSD) 43 5]/ 70. 32% ~96. 39% il 2. 98%
~5.29% 0.3 4,

R4 HEBEMM BRI (n=6)

Table 4 Recoveries and precious

7 i RSD

T T o
0. 050 0.047 5 74. 60 5.29

N-JIF il 2 - — 4 0.30 0.244 0 81.32 2.98
1.0 0.963 9 96. 39 3.67
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