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Determination of trace benzo(a)pyrene in drinking water by ultra
performance liquid chromatography-atmospheric pressure chemical
ionization-tandem mass spectrometry

CHEN Ben-Yao, TIAN Xiu-Li, CAI Yan-Ru, YANG Feng-Qin, ZHANG Lu, ZHENG Zhen-Kui"

(Weifang Municipal Public Utilities Service Center, Weifang 261041, China)

ABSTRACT: Objective To establish a method for the determination of trace benzo(a)pyrene in water by ultra
performance liquid chromatography-atmospheric pressure chemical ionization-tandem mass spectrometry
(UPLC-APCI-MS/MS). Methods Sample pretreatment was performed using solid-phase extraction with cyclohexane
as the elution solvent. Gradient elution was carried out with acetonitrile-water as the mobile phase at a flow rate of
0.6 mL/min, and an injection volume of 10 pL. Separation was achieved on an HPLC column Shim-pack GIST Cig.

Detection was performed in positive ion mode by APCI with multiple reaction monitoring. Results Methodological
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validation was conducted under optimized conditions, demonstrating a good linear relationship for

benz(a)pyrene within the mass concentration range of 0.50-70.0 pg/L (r*=0.9992). The limit of detection was

0.484 ng/L and a limit of quantitation was 1.940 ng/L. The 3 different levels of spiked samples were applied to

drinking water, surface water and groundwater, respectively, yielding an average spiked recovery rate of

86.9%-93.5% with relative standard deviations ranging from 0.5% to 4.9%. Conclusion This method is easy to

operate, highly efficient in detection, accurate in data and exhibits high sensitivity, making it suitable for the

determination of trace benz(a)pyrene in drinking water and source water.

KEY WORDS: ultra performance liquid chromatography-tandem mass spectrometry; atmospheric pressure

chemical ionization mode; drinking water; benzo(a)pyrene
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Table 1 Program of gradient elution

it 5] /min TN A% W EhAH B/%
0 90 10
1.00 90 10
3.00 5 95
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6.00 90 10
6.50 90 10
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Fig.l Extraction efficiency of target compounds with varying
extraction methods and elution solutions
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Fig.2 Effects of different mobile phases on the target substance
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Table 2 Effects of different flow rates on the target substance

Vi /(mL/min) TR AR {4 84 B[] /min
0.3 17968 6.523
0.5 18598 5.269
0.6 21367 4.301
0.7 17478 3.452
1.0 13529 2.105
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Fig.3 Chromatograms of different injection volumes
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233 FEFREE AR

SRAEFETTRF L X A A TG R K oK . T KR
E 10 0, A AIAEIREE R 1.0, 35.0, 60.0 pg/L ()
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Table 3 Test results of accuracy and precision (n=7)

gg(ffi : {)”u;ﬂ(ij;iﬁ tixtinaz o, N W/ ;:SDS H |‘EJ/ OESDS
1.0 0.981 1.90 1.1 2.4
35.0 34.800 0.57 1.2 1.9
60.0 58.900 1.80 1.1 1.2
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