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Determination of Paraquat and Diquat Residues in Water by High
Performance Liquid Chromatography — Tandem Mass Spectrometry
with Solid Phase Extraction

ZHAO Jing LI Chen GUO Ziguo YU Jing WANG Wei ZENG Jun GAO Jin
( Hubei Inspection Center for Quality and Safety of Agricultural Products Wuhan 430070 China)

Abstract: A method was developed for the determination of paraquat and diquat residues in water by
high performance liquid chromatography — tandem mass spectrometry with solid phase extraction. The
samples were cleaned up by Cleanert PWCX solid phase extraction separated on a HILIC column u-
sing acetonitrile —5 mmol /L. ammonium acetate( pH 3.7 with formic acid) as mobile phase by gradi-
ent elution then detected in SRM mode and quantified by external standard method with the matrix—
matched calibrations. The calibration curves for paraquat and diquat showed good linearities in the
concentration ranges of 10. 0 —200.0 pg/L and 1.0 —200.0 pg/L respectively with correlation
coefficients( 7°) no less than 0.997. The average recoveries for paraquat and diquat in agricultural
environmental water at spiked levels of 30 —200 pg/L were in the ranges of 96. 8% —125.8% and
97.2% — 118.2%  with intra-assay relative standard deviations ( RSDs) of 3.0% - 6.3% and
2.9% —6.0% and inter-assay relative standard deviations of 3.3% —8.2% and 2. 7% -7.9%

respectively. The limits of detection( LODs) and quantitation( LOQs) of the method were 5.0 pg/L
and 0.3 pg/L  and 10.0 pg/L and 1. 0 pg/L  respectively. The results indicated that the devel-
oped method is easy fast and sensitive its indicators such as the linear range recovery precision
and detection limit could meet the requirements for residue analysis. The method is suitable for the

determination of paraquat and diquat in agricultural environmental water
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Thermo Fisher Science Surveyor Plus ( Thermo ) TSQ Quantum Ultral EMR
( Thermo ) ( - )
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Cleanert PWCX( 60 mg/3 mL ) o
. . ( J. T. Baker ) ;
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1.2.1 . Thermo Syncronis HILIC( 100 mm x2. 1 mm 1.7 pm i.d.); A
5 mmol /L ( pH3.7) B ; : 0~1.0 min 20%A 1.0~
1.1 min 20%~85%A; 1.1~2.0 min 85%A; 2.0~3.5 min 85%~20%A; 3.5~5.0 min 20% A;
. 35 C; D2 pL © 300 pL/min; © 5 min.
1.2.2 ( ESI); ; . SRM; : ; :
10. 5 L/min; : 3 L/min; : 300 °C; : 3000V ; 1.0

mTorr 1.
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1
Table 1 ~MS/MS conditions for the detection of paraquat and diquat
Analyte Precursorion( m/z) ESI Product ion( m/z) CE( V) Retention time( min)
Paraquat( ) 186 + 1717 155 13 22 3.35
Diquat( ) 183 + 157 130 78 18 23 25 3.33
* quantitation ion
1.3
1.8.1 4 C
1.8.2 1.0 mL Cleanert PWCX 10 mL
o 5% ( ) 2 mL 10% ( ) -
1 mL/min o 45 C
1.0 mL -0.1% (50 : 50 ) 0.22 pm o
1.4
-0.1% (50 : 50) 100 mg/L
4 C o -0.1% (50 : 50)
10.0. 20.0. 50.0. 100.0. 200.0 pg/L 1.0, 5.0, 10.0. 50.0. 100.0. 200.0
png/L “1.2” o
2
2.1
Syncronis HILIC o 1 000 pg/L
300 wL/min A B N

78
93 >171

2.2

pH 3.7

2.3

10%  15%

10%

m/z 183 >157. 183 >130. 183 >

m/z 186 > 171, 186 > 155,

185 > 170, 171 > 155,

m/z 186
m/z 186 >171 m/z 186 > 155 o
100 ~ 150 mmol/L
5 mmol/L
2 pL 2.5 mL o
Cleanert PWCX
5%~ 10% ~ 15% -
o 10% - 5%
10% - o
- 1. 2. 3 mL
2. 3 mL

1 mL 2 mL °
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2.4 N
-0.1% (50 :50) 10. 0 ~200.0 pg/L 1.0
~200.0 pg/L () (x wg/L)
y= —1610.34 +88. 831 3« r* =0.997; y = -2 850.98 +3 900. 83« r* =0.998,
3 (S/N=3) S/N=10 ( LOD) (LOQ)
LOD 5.0, 0.3 pg/L  LOQ 10.0. 1.0 pg/L.
2.5
1 30, 100. 200 pg/L 3
6
2 1 o 96. 8% ~ 125. 8%
97.2% ~ 118. 2% ( RSD) 3.0%~6.3%  2.9% ~
6.0% RSD 3.3%~8.2% 2.7%~7.9% - 10 mL
1.O pg/L 0.1 pg/L o
2 . . (n=6)
Table 2 Recoveries intra—and inter-precisions limits of detection( LODs) and limits of quantitation( LOQs) of
paraquat and diquat( n =6)
Compound Added( pg/L) Recovery /% Intra-RSD /% InterRSD /% LOD( pg/L) LOQ( pg/L)
Paraquat 30 100 200 125.8 96.8 100.8 6.3 3.5 3.0 8.2 3.8 3.3 5.0 10.0
Diquat 30 100 200 118.2 97.2 103.1 6.0 5.4 2.9 7.9 6.0 2.7 0.3 1.0
3.33
2. 6 1007 Diquat
183>157
éo 60
- 204
26 0.0 10 2'.0/ EX 40
#min
° 1 100 Paraquat s
( 0.53 pg/L) 3 £ 60 eI
( 0.16+ 0.06+ 0.07 pg/L) " 0
1 3.7% 0.0 10 20 3.0 40
t/min
3 1 200 pg/L
( SRM)
Fig. 1 Select reaction monitoring chromatograms( SRM) of
/ - diquat and paraquat in spiked blank sample( 200 pg/L)
Cleanert PWCX .

HILIC
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