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Fully automated on-line solid phase extraction coupled with liquid
chromatography tandem mass spectrometry for rapid determination
of trace methyl parathion in surface water

REN Yingjun PENG Jun ™ ZHAO Jinhua LIU Liping LI Chaoqun LIANG Feng
(Hunan Geological Experiment and Testing Center, Changsha, 410007, China)

Abstract A method for rapid and accurate determination of trace methyl parathion in surface water
by Fully automated on-line solid phase extraction coupled with liquid chromatography tandem mass
spectrometry was established. The water samples were enriched online, separated on a
chromatographic column with gradient elution, and quantified by internal standard method using
electrospray ionization source in positive ions multiple reaction monitoring mode. By optimizing the
ion source parameters, changing aqueous phase eluent, organic phase eluent, and initial ratio of
eluent, the sensitivity of methyl parathion was significantly improved, and the peak shape got better.
The method showed good linearity in the mass concentration range of 5—1000 ng-L™" (Correlation
coefficient (R?) > 0.998). Through standard addition experiments, The results showed that the limit of
detection of the method was 4 ng-L™' and the limit of quantification was 16 ng-L '.The average
recovery at 3 addition concentrations of 40, 100, and 500 ng-L™" was 90.1%—97.8%, with a relative
standard deviation (RSD) of 1.7%—3.5%. The method was applied to the determination of actual

surface water samples, and no trace of methyl parathion was detected. The method is convenient and
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efficient, and can achieve high-throughput determination of trace methyl parathion in surface water.
Keywords Fully automated on-line solid phase extraction, liquid chromatography, tandem mass

spectrometry, methyl parathion.
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Table 1 Gradient elution procedure for fully automatic online solid-phase extraction and time of valve switching

R ViR PIEALE
i} 8] /min sl AH Y R Hi/(mL-min™) i ] /min WA/ (B/%) WfE]/min 7

0.00 A 3 0.00 80 0.00 1-2
2.00 A 3 2.00 80 2.00 6-1
2.01 A 0 9.00 100 9.00 1-2
9.00 B 0 10.00 100

9.01 B 3 10.10 80

11.00 A 3 15.00 80

15.00 A 3
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Table 2 MRM parameters for methyl parathion analysis

AR F (m/z) FERE T (m/z) I B ] /s Qlpref@22/V CE/eV Q3prefi#/V
264.15 231.90 100 -10 -17 —24
264.15 124.95 100 -10 -21 —24
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K FaH. 4 3.0 L-min ' i, RPUE LR, BOERH A HE N 3.0 L'min

FECTHRE M 100 °C AR R, L 100 °C Sh—AN B8 THE] 400 °C I, R EUE 2B i K a3, 76 400°C I, R 8U¥ &
2, Mok B R 400°C.

430 38 I A A A F I (L-min™ @ L-min™') 4 5:15, 10:10 A1 15:5, H FEXF GRBE7E Eb il Ry 15:5 B RAFU%E
e, Bk 15:5(L-min™ : L-min™) 5438 BV R TS 0 EE.
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Table 3 Method precision and accuracy test
FERMIRIKIE 40 ng L) BESMIBRAIE(100ng L) BERDIARIKEE(S00 ng L)
S EDCR RSD S IR RSD S IR RSD
FP LT B N.D. 90.1% 3.5% 95.9% 2.1% 97.8% 1.7%
H: N.DACERE S AR .

ey SRR (ng L)
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TR Hf T S R 2 A A H
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BBl 2P 6 R R (FH O R B R>0.998), Jrik ke i Ry 4 ng L', & MRN 16 ng L™ AE 3 NI T 19 =R 78
90.1%—97.8% Z [], X bREMZEAE 1.7%—3.5% Z 8], % 7 B A0 LU AL G B £k B AR 2R IO =28, RS E, KRR
AR, fai b T om0 B8, Xt IR BT R ACH, S AE D, A7 (8, LA 50 i 00 fE A B AT 5 B, 5l o 3K PR 2 P R
T (%) A AT
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