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Determination of chlorpyrifos and its metabolite in water samples by
solid-phase extraction and high performance liquid chromatography
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Abstract :[Objective] The aim of the present work was to provide a simple and exact analytical method
to determine chlorpyrifos and its main metabolite 3,5,6-trichloro-2-pyridinol(TCP)in environmental water
and the other fluid. [Method) To study the pH in water sample,eluting solvents in SPE,and the pH in mo-
bile phase, the condition of gradient elution for HPLC, and the best checking wavelength of chlorpyrifos
and TCP,an analytical method for determination of chlorpyrifos and its main metabolite TCP in environ-
mental water by solid-phase extraction (SPE) coupled with high performance liquid chromatography
(HPLC)with diode-array detector(DAD)was developed. The concentrations of chlorpyrrfos and TCP in ten
water samples collecting different sites were determined by this method. [Result] The method was: the

water samples were acidified with 5 mol/L acetic acid (pH 4. 5) ,then filtrated. 1 L of filtrate was extracted
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and purified using solid phase extraction, and eluted with dichloromethane,the mixture of acetone- acetoni-
trile (V (dichloromethane) : V(acetone) : V (acetonitrile) =40 : 60 : 20). The Chlorpyrifos and TCP were
separated with acetonitrile/water (pH 3. 5) under the condition of gradient elution, measured by DAD at
230 nm,the external standard method was used for quantification. The limits of detection were 0. 15 mg/L
and 0. 30 mg/L for chlorpyrifos and TCP,respectively,the LOQ of chlorpyrifos and TCP are 0. 001 mg/L,
the linear range is 0. 30 — 10 mg/L. The fortified recoveries of chlorpyrifos and TCP were above 70% for
environmental water,with relative standard deviations of 0. 7% —13. 0% and 2. 7% — 7. 8% , respectively.
This method is applied to detect chlorpyrifos and TCP in 10 samples of environmental water collected from
different sites. The results are reliable. [Conclusion]) It is a sensitive, simple and reliable method and the
recovery rate and coefficient of variation are perfect. The method suited the demand of detecting the chlor-

pyrifos and TCP in the environmental waters,also provided a reference of analyzing the concentrations of

chlorpyrifos and TCP in the other liquid.

Key words: solid phase extraction; high performance liquid chromatography; chlorpyrifos; 3,5, 6-tri-

chloro-2-pyridinol ; water sample
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Table 1  Effect of different pH in water sample (7=3) on recoveries of chlorpyrifos and TCP %
WA RE / (mg » L) F AL Chlorpyrifos TCP
pH Conc'er_”ravtion RESIEN g R X A A Ml 25 RESIEN g XS A o A 2
fortification Average recovery RSD Average recovery RSD
3.5 0.1 71.2 9.3 65.3 7.5
4.0 .1 64. 3 2.7 74.6 10. 1
4.5 0.1 70.1 0.7 101.4 2.7
5.0 0.1 67.9 1.6 50. 4 9.4
6.5 0.1 72.8 3.2 47.3 4.3
R 2 FREBEHFEFFLEF TCP F 2 B4 R 1 %
Table 2 Effect of different elution conditions on recoveries of chlorpyrifos and TCP
(fortified concentration is 0.1 mg/L.) in water sample %
S #EAEW Chlorpyrifos TCP
Elution solvents FEEE MR E  CPERICR AR 2
Average recovery RSD Average recovery RSD
— ez H— Y A
U GE — P SR L . 70.1 0.7 101.4 2.7
Mixture 1 (dichloromethane-acetone-acetonitrile)
TR — N — IR AW 2 - .
Mixture 2 (dichloromethane-acetone-acetonitrile) 62.5 1.2 82.5 3.4
— = b il VEL A 9
ST PTBRTRE 7 76.5 3.6 54.3 7.2
Mixture of dichloromethane-acetone
ZER B I IRA W -
Mixture of dichloromethane-eacetonitrile 61.3 2.5 70.6 0.9
i — VB A 7
PR LR S 54.7 4.3 81.2 1.4

Mixture of acetone-acetonitrile
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Chromatogram of chlorpyrifos and TCP in different conditions of mobile phase

A. Methanol-water (gradient elution) ; B. Acetonitrile-water (gradient elution) ;

C. Acetonitrile-water (V(Acetonitrile) * V(water) =80 # 20,isocratic elution)
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Fig. 2 Chromatogram of chlorpyrifos and TCP at mobile phase of different pH
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Fig. 3 UV pictures of chlorpyrifos and TCP
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Table 3 Fortified recoveries of chlorpyrifos and TCP in water sample (n=3)
womy s AN/ (mg « L7 S Il / AR o A 22 / 26
Added chemicals Fortified concentration Average recovery RSD
1 86.9 8.1
256 0.1 70.1 0.7
Chlorpyrifos 0.05 81.7 2.3
0.001 81.6 13.0
1 98.5 7.8
3,5, 6- = M IE-2-1 0.1 101. 4 2.7
TCP 0.05 116. 6 4.6
0.001 103.5 6.0

2.5 @RS

SR T ST 019 I8 AR A6 B — g 2800 €35 125 X 10
{3 AN [) A R A Bt AL A A R A 3000 7 45 2R s A0 1
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R

3w
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(R EE - S| R =1 T S R e Tl TR
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HZ B AT EM .

AHI ST 45 R WL KR pH A U6 6 390 1) 21 1
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B AT R SL AN TCP R 24 [A] i 2 2
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il JEE e AR [ AC SR g A A T T PR K TR b 3 ST
WK H E = TCP 3R B R
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