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Application of ultra performanceliquid chromatography tandem quadr upole-time
of flight mass spectrometry in the detection of drinking water
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ABSTRACT: Objective To establish a detection method for distinguish the quality of drinking water through
detecting the two kinds of water samples by ultra performance liquid chromatography tandem quadrupole-time of
flight mass spectrometry (UPLC-QTOF-MS). Methods The pretreatments of water samples were conducted by
Oasis HLB solid phase extraction column and organic filter. Then sample solvent was diluted with water (with 10
mmol/L ammonium acetate) and methanol (with 10 mmol/L ammonium acetate). The eluent from the UPLC was

further detected by QTOF-MS. The retention time, exact mass and mass error were used to qualify the compounds
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screened in this study. Results Differences between the two kinds of water were characterized by binary
comparison, and 8 kinds of pollutants were identified, including dicrotophos, atrazine, atrazine-desethyl, hexazinone,
metobromuron, sebuthylazine, benzyl butyl phthalate and buprofezin. Conclusion The established method not only
can distinguish the differences between the two kinds of water samples, but also can accurately identify the different
compounds, which is suitable for the detection of drinking water.

KEY WORDS: binary comparison; water; ultra performance liquid chromatography tandem quadrupole-time of
flight mass spectrometry
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Fig. 1 Binary comparison between two kinds of water samples
F1 Hm2PEERYNRERER
Tablel Massspectrometry information of the contaminantsin sample 2
mz .
(min) (mDa)
. +H, +K, +Na,
1 dicrotophos CsH sNOsP 238.084 4.14 0.1 2 NH4 a
2 atrazine-desethyl C¢HoCIN; 188.0699 5.03 0.1 1 +H
3 hexazinone C,H,0N4,0, 253.1662 6.54 0.3 3 +H, +K, +Na
4 metobromuron CoH;;BrN,O, 259.0075 7.23 -0.2 1 +H, +NH4
5 atrazine CgH 4CIN; 216.1007 7.4 -0.3 2 +H
6 sebuthylazine CoH4CIN; 230.117 8.2 0.3 3 +H
7 benzyl butyl phthalate C19H2004 335.1253 10.29 0 1 +Na, +H, +K
8 buprofezin C16H23N;OS  306.1638 10.73 0.3 2 +H, +K, +Na




4470

Intensity [Counts]

Intensity [Counts]

Intensity [Counts]

Ttem name: 160415-10
Channel name: 1: +238.0840 (45.5 PPM)+239.0871 (45.5 PPM)+240.0887 (45.5 PPM): TOF MSe TIC (50-1200) 4eV ESI+: Integrated: Smoothed

3¢5 Er
2.75e5
2.5e5
2.25e5
2e5
1.75e5
1.5e5
1.25e5
100000
75000
50000
25000

0 \

31 32 33 34 35 36 37 38 39 4 41 42 43 44 45 46 47 48 49 5 51 52

Retention time [min]

Item name; 160415-10 Channel name: Low energy: Time 4.1387+/-0.0270 minutes
Item description: pure water
1946
23808397

1.5e6

le6

5e5

2908712 2551109
10407178 T (2moue7 26006640 27603920 28315302
0 T T

60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290

Item name; 160415-10 Channel name: High energy: Time 4.1387+/-0.0270 minutes
Item description: pure water

1935

1n
1.5e5 /
11207571 \e P
Mass error: 0 mDa TN \'\H\.z"\’g 23808403
-
100000 fo——
NesEra 0 ins Mass error: 0.1 mDa
(O 1w [
50000 K
“©
1 141.0303 N oo o 26006469
/ !
0 | | 16208082 | [ | |

60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290

Observed mass [m/z]

2 2

Fig. 2 Extraction ion current chromatogram and mass spectrums of dicrotophos under high and low energy collision in sample 2
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