Journal of the Korean Chemical Society
1999. Vol. 43, No. 6
Printed in the Republic of Korea

(]

HPLC & GCO| 2|8t S22 Mol Mx2|0f ChEH o1

BIOK - B - BHE - SRt
Foleshar Astsh|at sk}, SR waBgTY
ekt g7 gt
(1999. 9. 1 A4

:

Studies on Pretreatment for Analysis of Pesticides
by Using HPL.C and GC

Bo-Young Oh', Jun-Hyun Bae™, Jun-Gill Kang and Youn-Doo Kim*
Department of Chemistry, Chungnam National Universiry, Tuejeon 305-764, Koreu
FInstitute of Health and Environment in Chungnam, Taejeon 300-200, Korea
' Department of Environmental Engineering, Anyang University, Kyungki-do 430-714, Korea
(Received Spetember 1, 1999)

2 9 HPLC/UV % GC/FPD W& A&8le] g So Ea) sl Diazinon, EPN, Fenitrothion,
Phosalon ! Phosmet G- 5%:2] §7]814] 3hfsoke: 2asioich 1Az IO R IR FEEH (SPE &
FEN (LLEYS 7 488} A%}, 5)5~83} AEAel) 9led. HPLC/UVe| A= o2 (LLE)¥.c} 374
FEU(SPE)] ¢ AR, GC/FPDel| A= A FE (SPER.C} BT (LLE)] o] 314
o R Y SRk ol 9] g7)e T Tl ke WARE 2 4R 2ae A
3}, SPE-HPLC/UV ®efj A} 319-8-9] 101%, % RSD 4.3~8.7°1%02, LLE-GC/FPD el A= 3l4=-0]
100%, % RSD 3.2~9.501905}. o] A= & up] w= 5014 AHgeF Aol o143t 5 ol 4t
WAL Al sk gl

ABSTRACT. For determination of separated pesticides by using GC and HPLC, liquid-liquid extrac-
tion(LLE) and solid phase extraction(SPE) have been carried out to separate and concentrate the organ-
ophophorous pesticides such as Diazinon, Fenitrothion, Phosmet, Phosalon and EPN in environmental water
samples. In determination of pesticides by HPLC/UY, SPE has resulted in higher recovery and more precision
than LLE, while in determination of pesticides by GC/FPD, vice versa. HPLC/UV after the pretreatment pro-
cess of sample by solid phase extraction (SPE-HPLC/UV) has suggested the possibility of determination of
pesticides ppb level. In comparison of detection limit, both SPE-HPLC/UV and LLE-GC/FPD are reasonably
suitable for analysis of residue pesticides. In the respect of the rapidity and the solvent required, SPE-HPLC/
UV method has proven to be superior to LLE-GC/FPD.
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Table 1. The IUPAC names of organophosphorous pesticides

Alek & 7171

WAKOA}] Diazinon %! Phosalon, Labor Dr. Eh-
renstorfer®] Fenitrothion 2 Phosmet ~12]3. CHEM
service®] EPN 5 AlFS AASHA] &3 MerckAl<]
acetonitrile 2-& methyl ter-butyl etherMTBE)°!| =
1 oS "o we} slMAA ARE-SHIAL, methanol,
methylene chloride 5 Sl Merck2] HPLC 4]
8- A8

Az ErtETYHE WatersAle] AR 2 501
HPLC Pump, Automated Gradient Controller 486,
Tunable Absorbance UV-VIS Detector, A& 971
EUGK(10 pl loop), HEAl= 746 Data Modules
AMgEtd o 71 a2 ek E el 3] Flame Photome-
tric Detecter(FPD)7} 72F¥l Perkin Elmer Autosys-
tem GCol3l, Au7Ae Fadt 371, $WIAle ©
T Ao ARSI

%&3 ZE7]E Fisher ScientificAl®] state/ultra-
sonic FS-28S ARg-sli 1, EuAAFE0lA octade-
cyl bonded silica’t 1g 1)+ Superclean LC-18
SPE H#X “}Ez]x]9} SIBATA circulating aspirator
WI-15 F51718 AHg-siaint.

My we
EEXd

HPLC/UV: Column u-Bondapak C;; 3.9X300

Common name IUPAC name mol wt mp

Diazinon Thiophosphoric acid 2-isopropyl-4-methyl-6-pyrimidy! diethyl ester 3044

Fenitrothion  0,0-dimethyl O-4-nitro-m-tolyl phosphorothioate 2713 34

Phosmet Phosphorodithioic acid O,0-dimethy! ester S-ester with N-(mercaptomethyl) phthalimide ~ 317.3 719

Phosalone Phosphorodithioic acid O,0-dimethyl ester S-ester with 6-chloro-3-(mercaptomethyl)-2- 367.8 475
benzoxazolinone

EPN O-ethyl O-p-nitrophenyl phenylphosphonothioate 3233 36.0
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Fig. 1. Solide phase extraction apparatus.
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Fig. 2. Calibration curves for HPLC/UV.
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Fig. 3. HPLC chromatogram of pesticides after solide phase
Exiraction; 1: phosmet (2.5 pg/L), 2: fenitrothion (10 ug/L), 3:
diazinon (20 pg/L), 4: phosalon (10 pug/L), 5: EPN (10 pug/L).
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Fig. 4. HPLC chromatogram of pesticides after liquid-liquid
Extraction; 1: phosmet (2.5 pg/L), 2: fenitrothion (10 pg/L), 3:
diazinon (20 pg/L), 4: phosalon (10 pg/L), 5: EPN (10 ug/L).
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Table 2. Analytical results of pesticides by HPLC/UV after SPE treatment

Recovery (% RSD)

Compound

0.4 pg/L 1.0 pg/L 20 ug/l. 4.0 pg/L 10.0 pg/L
Diazinon 84(12.9) 89(10.6) 96(7.3) 95(5.8) 99(4.8)
EPN 88(15.3) 103( 8.9) 106(6.6) 109(7.8) 105(4.7)
Fenitrothion 91(10.6) 110( 9.9) 103(6.3) 104(5.8) 106(0.3)
Phosalon 89(13.3) 92( 3.3) 99(8.8) 108(8.4) 107(5.7)
Phosmet 92(12.0) 94( 9.2) 97(6.6) 98(6.1) 101(2.6)
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Tuble 3. Analytical results of pesticides by HPLC/UV after
LLE treatment

Recovery (% RSD)
Compound
10pg/. 20ug/. 40pg/L 100 pg/L
Diazinon - 88(15.8) 8I(11.5) 91(8.5)
EPN 97(11.7)  98(13.5) 97(12.0) 95(7.1)
Fenitrothion  110(13.1) 106(12.1) 101( 1.1) 97(3.5)
Phosalon 97¢ 8.9) 103 4.4) 110(10.7) 102(3.3)
Phosmet 94 4.7) 97( 2.6) 9I( 4.0) 91(1.9)
180 -
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120 -
*
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Fig. 5. Calibration curve for GC/FPD.
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Fig. 6. GC Chromatogram of pesticides after solide phase
Extraction; 1: diazinon (5 pg/L), 2: fenitrothion (10 ug/L), 3:
phosmet (20 pg/L), 4: EPN (10 pg/L), 5: phosalon (10 pug/L).
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Table 4. Analytical Results of Pesticides by GC/FPD after SPE treatment
Recovery (%RSD)

Compound

0.4 pg/L 1.0 ng/L 20ug/L 40ug/L 10.0 ug/L
Diazinon 85(25.8) 81( 7.4) 95( 6.4) 94(14.8) -
EPN 94(13.0) 92( 2.9) 95( 8.7) 92( 9.3) 90( 9.6)
Fenitrothion 88(17.3) 83(14.6) 92( 9.0) 105C 7.1) 95(19.5)
Phosalon 122(18.4) 108( 6.2) 105(10.4) 106(11.4) 106(12.1)
Phosmet 116(20.8) 105( 4.9) 104(10.3) 114(13.7) 110(14.8)
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Fig.7. GC Chromatogram of pesticides after liquid-liquid
Extraction; 1: diazinon (5 pg/L), 2: fenitrothion (10 pg/L), 3:
phosmet (20 pg/L), 4: EPN (10 ug/L), 5: phosalon (10 ug/L).

Table 5. Analytical results of pesticides by GC/FPD after LLE
treatment

Recovery (%RSD)

Compound

1.0pg/L 20ug/l. 40ug/L 10.0 pg/LL
Diazinon 90( 3.8) 102(6.2) 10I(L.1) -
EPN 91(143)  98(9.5) 101(5.2) 97(4.0)
Fenitrothion ~ 91(12.6) 102(5.6) 1002.3)  96(2.9)
Phosalon 110(11.3)  108(8.9) 101(54) 101(54)
Phosmet 118(14.9) 113(7.5) 1045.5) 105(6.0)
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Table 6. Recoveries and reproducibilities for tap and river water
Tap Water River Water
Compound
SPE-HPLC LLE-GC SPE-HPLC LLE-GC
Diazinon 94(7.8) 106(3.2) 97(5.1) 103(6.2)
EPN 103(4.3) 91(9.5) 105(7.2) 94(5.4)
Fenitrothion 104(6.6) 94(6.2) 101(6.3) 98(3.9)
Phosalon 108(8.7) 102(6.9) 105(5.8) 105(5.7)
- Phosmet 96(5.9) 106(4.5) 99(7.5) 104(6.0)
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