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Determination of 29 pesticide residues in water by solid phase

extraction-gas chromatography

GUO Min  SHAN Zheng—jun’ KONG De-yang WU Wen-zhu  SONG Ning-hui

( Nanjing Institute of Environmental Science/The Key Laboratory of Pesticide Environment Assessment

and Pollution Control MEP Nanjing 210042 China)

Abstract: A method was developed for the determination of 29 pesticide residues in ground water using the
combination of solid phase extraction ( SPE) and gas chromatography. Cartridges of Envid8 were selected
for extracting those pesticides and n-hexane-acetone ( 1:1 V/V) as eluting solvent. The average recoveries
of these pesticides at three spiked levels (0.1 1.0 and 10 pg/L) ranged from 60% to 111% with the
relative standard deviations ( RSD) ranged from 1.2% to 6.4% . The limit of detection( LOD) were from
5 to 50 ng/L. The method is easy fast and sensitive which can meet the requirements for simultaneous
determination of multi-pesticide residues in water samples.
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Table 1 ~ Comparison of physical properties of five different SPE cartridges

Cartridge types Surface properties Volume /mL Quantity /mg Producer
(10% )
LC48 Containing silica gel-based bonded with octadecyl 3 500 Supelco

( carbon content is 10%)

(17% )
Envid8 Containing silica gel-based bonded with octadecyl 3 500 Supelco

( carbon content is 17%)

N-
Oasis® HLB It is made from a specific ratio of monomers the hydrophilic 3 60 Waters

N-vinylpyrrolidone and the lipophilic divinylbenzene

Florisil Magnesium silicate 3 500 Supelco

Sep-Pak ( ) 3 200 Waters

Containing silica gel-based bonded with octadecyl

1.2 ( dimethoate ) . ( malathion) |
D :a- ( «-HCH) .B- (B- ( parathion ) | ( profenofos ) .
HCH) .y- (y-HCH) .56- (8-HCH) .2 4- ( triazophos) Dr. Ehrenstorfer o
DDT. 4 4-DDT. 4 4-DDD. 4 4-DDE. D
( hexachlorobenzene) ( heptachlor) . 200 mg/L @)
( heptachlor epoxide) .o~ ( a-endosulfan) 8- 1 000 mg/L
( B-endosulfan) . ( cyhalothrin) | -20 C I
( cypermethrin) ( deltamethrin) . o
( chlorpyrifos) ( difenoconazole) . D
( acetochlor) Dr. Ehrenstorfer ; 200 mg/L ®)
( fipronil) | ( sulfone MB46136) . 1 000 mg/L -20 C
( fipronil-desulfinyl ~MB46513) . 1
( sulfide MB45950) o

@ ( dichlorvos) . o
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1.3 280 C 10 min 300 C
1.3.1 5 mL 0.5 min; N, 2 mL/min;

15 min 5 mL ; I nL.
200 mL 5 mL/min 1.3.3.2 GC-PFPD 250 °C;
5 mL - ( 280 °C; VFdms I5 m x
1:1) 0.25 mm x 0. 25 wm; 60 °C 2 min
0 20 °C /min 250 C 2 min; N,
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1.3.3 2.1
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Fig.1 Chromatogram of pesticides standard (1) by GCECD (0.01 mg/L)
- ( @-HCH) 10. 18 min; ( hexachlorobenzene) 10.35 min; g— (B-HCH) 10.79 min; y— ( y-HCH)
10.93 min; 5— (5-HCH) 11.46 min; (‘acetochlor) 12.29 min;  ( heptachlor) 12.45 min; ( fipronil-desulfinyl
MB46513) 12.57 min; ( chlorpyrifo) 13. 33 min; ( heptachlor epoxide) 13.96 min; ( fipronil-sulfide
MB45950) 14.04 min; (fipronil) 14.16 min; a=  ( a-endosulfan) 14.65 min; 4 4-DDE 15.12 min; ( fipronil—
sulfone MB46136) 15. 34 min; 8- ( B-endosulfan) 15.73 min; 4 4-DDD 15.90 min; 2 4-DDT 15.97 min; 4 4-DDT 16. 58 min;
( cyhalothrin) 18.54 min; ( cypermethrin) 20.15.20.26+20.37 min; ( difenoconazole) 21.97 min;
( deltamethrin) 22.42 min.
2.2 SPE 5 mL - (1:1 )
2.2.1 SPE SPE 20 mL o
14 L B- Y- 3.
N . . . N N 3 Florisil 14
4 4-DDT.4 4-DDD. N N 2.4% ~36.4% ; 1.CA8.Envi—
. 18 Oasis" HLB. Sep-Pak 4
5 SPE (1 o Envi48
14 0.1 mg/L 11.3% ~64.9%
200 mL 5 SPE
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Fig.2 Chromatogram of pesticides standard (2) 29 4.
by GC-PFPD (1 mg/L) A 6ol Envids
( dichlorvos) 4. 83 min; ( dimethoate) 7. 73 min;
( malathion) 8.99 min; ( parathion) 9. 11 min; 29 68% ~111%
( profenofos) 9.92 min; ( triazophos) 10.39 min. RSD 1.3% ~5.6% ° 6 mL.
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Fig.3 Comparison of the recoveries of 14 pesticides in water with different SPE cartridges ( n =3)
1.6~ (BHCH); 2. y- ( yHCH); 3. ( acetochlor) ; 4+ ( fipronil-desulfinyl MB46513) ; 5.
( chlorpyrifos) ; 6. ( heptachlor epoxide) ;7. (fipronil) ;8. @—  ( a-endosulfan) ;9.4 4-DDD; 10.4 4-DDT; 11.
( cypermethrin) ; 12. ( difenoconazole) ; 13. ( dimethoate) ; 14. ( triazophos)
2.2.3 ~5.2%
.. - (1:1 ) RSD
2.1.1 - (1:1 )
29 75% ~111% RSD 2.3 N
1.3% ~6.3% 29
; 1.3.1 Envi-8( 6 mL.1 g)
N N - (1:1 )
29 29 0.1.1.0
41% ~81% RSD  1.2% ~6.9%; 10 wg/L3
- (1:1 ) 3 2,
29 68% ~111% RSD 1.3%
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2 29 . (n=3)
Table 2 The spiked recoveries the limit of detection and RSD of 29 pesticides in pure water ( n =3)

Fortified level

0.1 pg/L 1.0 pg/L 10 pg/L
LOD
/( ng/L) Average Average Average
recovery /% RSD /% recovery /% RSD /% recovery /% RSD /%

o= ( a-HCH) 5.0 74 3.5 76 2.3 80 3.2
( hexachlorobenzene) 4.0 66 4.3 68 3.4 75 3.3
B- ( BHCH) 10 77 4.4 76 5.2 79 3.5
y- (y-HCH) 5.0 75 5.1 79 3.3 75 6.2
5— ( 8-HCH) 5.0 80 3.6 87 3.6 90 6.3
( acetochlor) 50 85 5.4 84 5.2 82 1.3
( heptachlor) 5.0 85 5.9 86 1.3 86 1.6
( fipronil-desulfinyl) 10 80 2.1 88 1.9 92 2.5
( chlorpyrifos) 10 101 1.2 11 2.1 105 3.4
( heptachlor epoxide) 5.0 72 3.2 76 1.7 82 4.6
( fipronil-sulfide) 3.0 70 2.6 78 4.2 77 2.1
( fipronil) 10 85 5.9 100 4.9 89 2.2
o= ( a-endosulfan) 10 80 3.2 82 2.4 86 3.5
4 4-DDE 5.0 85 6.4 89 2.1 89 2.6
( fipronil-sulfone) 10 86 3.6 98 4.6 99 5.3
B- ( B-endosulfan) 10 88 3.6 87 3.9 95 5.3
4 4-DDD 10 85 1.9 88 2.2 88 2.6
2 4DDT 16 75 2.5 75 2.3 85 1.9
4 4DDT 10 60 6.1 62 5.6 86 1.8
( eyhalothrin) 10 74 3.5 73 3.2 80 5.1
( cypermethrin) 10 81 2.6 83 3.3 80 5.9
( difenoconazole) 50 95 4.8 98 1.3 96 2.6
( deltamethrin) 16 75 3.5 71 1.9 77 1.6
( dichlorvos) 15 71 5.4 76 2.1 77 1.9
( dimethoate) 13 90 2.9 93 2.6 90 1.8
( malathion) 14 90 6.4 93 2.4 95 3.2
( parathion) 14 96 5.2 102 3.3 96 3.6
( profenofos) 18 85 4.3 98 3.4 99 3.3
( riazophos) 20 91 4.8 108 3.7 11 2.1

2 29 °

60% ~111% RSD 1.2% ~6.4% o
(LOD) 5~50 ng/Ls 80% ;
45 o
45
(MAC) 0.1 pg/L 0.005 0 ~
0.5 pg/Ls 0.092 6 pg/Ls
N N 3
2.4 29

45 s



No.2 : - 29 185
; 3 HUANG Qiong-hui( ).
J . Pestic Sci Admin( ) 2006
120 ’ 27(5) 112 -15.
= 100 A i 4 WANG Jingin( ) LIU Guo-hong( ) LI Shan-mao
E‘ E E E . ; i E ( ) - . J . J Changzhi Univ(
3 ¢ EE?:' E E ) 2005 22(5):21-26.
fi f g g g g E % :«é 5  BABIC S ASPERGER D MUTAVDZIC D. Solid phase extraction
g g é é 2 2 2 g and HPLC determination of veterinary pharmaceuticals in waste
= || g ’ g ,5, g g ? \ é i water J . Talanta 2006 70( 6) : 732 —738.
9 11 13 15 17 19 21 23 25 27 29 6 LI Zhu( ) CHEN Ling( ) GAO Hong-wen( ) et
4e 2l Pesticides al. _
4 Fnvid8 29 (n=3) J . Chin J Chromatogr( ) 2006 26(3) :267 -270.
Fig.4 Recoveries of 29 pesticides in water with 7 SULKai( ) L Jun( ) WEI Feng( ) et al
SPE cartridges of Envid8( n =3) - 12
1.a- ( oHCH) ;2. ( hexachlorobenzene) ; 3. B— J . Chin J Chromatogr( ) 2006 26(2):152 -156.
(BHCH) ; 4.y~ (y-HCH) ;5. 6~ (6-HCH) ;6. 8  RODRIGUES A M FERREIRA V CARDOSO V V. Determination
( acetochlor) ; 7. ( heptachlor) ; 8. ( fipronil-desulfinyl of several pesticides in water by solid-phase extraction liquid
MB46513) ; 9. ( chlorpyrifos) ; 10. ( heptachlor chromatography and electrospray tandem mass spectrometry J . J
epoxide) ; 11. ( fipronil-sulfide MB45950) ; 12. Chromatogr A 2006 23( 11):1 -12.
(fipronil) ; 13. a- ( a-endosulfan) ; 14. 4 4-DDE; 15. 9 SONG SL MA XD LI C J. Multi-residue determination method of
(fipronil-sulfone MB46136) ; 16. B- ( B-endosulfan) ; 17. 4 4- pesticides in leek by gel permeation chromatography and solid
(4 4-DDD) ;18.2 4~ (2 4-DDT) ;19.4 4~ (4 4= phase extraction followed by gas chromatography with mass
DDT) ; 20. ( cyhalothrin) ; 21. ( cypermethrin) ; spectrometric detector J . Food Control 2007 18(2) :448 —453.
22. ( difenoconazole) ; 23. ( deltamethrin) ; 24.
10 DIAZ-CRUZ M S BARCELO D. Highly selective sample

( dichlorvos) ; 25.
( malathion) ; 27. ( parathion) ; 28.
p
( triazophos)

( dimethoate ) ; 26.
( profenofos) ; 29.

1 HE Guang-hao( ). J .
Modern Agric Tech( ) 2005 5(6):57.
2 ZHU Hua-ping( ) ZHANG Chao( ) WANG Kun(
) et al 45 J . Res
Develop Food( ) 2009 30(3):112-116.

preparation and gas chromatographic-mass spectrometric analysis of
chlorpyrifos diazinon and their major metabolites in sludge and
sludgefertilized agricultural soils J . J Chromatogr A 2006 11
(32):21-27.



