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Application of accelerated solvent extraction (ASE) technique to the extraction of organochlorine pesticides
from vegetables turned out to be useful. Recoveries of 12 organochlorine pesticides spiked in sand were within
the range of 33-118%. Method detection limits were 0.3-2.3 ug/Kg. Surrogate recoveries of TCMA and dibuth-
ylchlorendate were 48.4 and 84.7%, respectively. However, the analytes which are sensitive as stable to heat
were not suitable for ASE extraction. Degradation of the compounds such as endosulfans and endrin adehyde
could be accelerated under ASE condition - high pressure, high temperature. Organic and non-organic veg-
etables were collected and their concentrations of residua organochlorine pesticides were determined by the
ASE concentration technique coupled to GC/ECD. No residual organchlorine pesticides were determined over
criterialevel in most of vegetables regardless organics or non-organics except non-organic cabbage. 0.015 mg/
kg of heptachlor epoxide(exo) was found in a non-organic cabbage. Also trace amount of endosulfans were
detected in non-organic lettuces, young radishes and sesame leaves. Notably, endosulfan was also detected in
organic sesame leaves although it was at a trace level. It could be either the consequence of illegal use of pes-
ticides or cross contamination during the distribution process.

Key words: organochlorine pesticides, ASE(accelerated solvent extract), organic vegetable, non-organic veg-
etable
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Table 1. ASE extraction condition

Instrument ASE-200 (DIONEX)

Sovent Acetone/Methylene chloride (2:8)
Oven temperature  100°C

Pressure 1,500 psi

Static time 5 min

Flush volume 60% of the cell volume
Nitrogen purge 60 sec at 150 psi
Static cycle 1
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Table 2. GC/ECD condition for organochlorine pesticides
Instrument GC/ECD(Varian, CP-3800)
VE-5 ms (VarianA}, 30 m x 0.32 mm, 0.25 pm)

Column DB-608(30 m x 0.32 mm x 0.25 ym)
Carrier gas, flow N,, 1.5 mL/min, constant flow
Injector Temp 250°C
Initial temp : 60°C
rate (°C/min) temp. (°C) hold time (min)
Oven Temp. program 60 9
10 160 0
3 270 1

Detector Temp. 300°C
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Table 4. Analysis samples and organochlorine pesticides
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Specification

Item

Vegetable sample

Cabbage, Cherry tomato, Green pumpkin, Lettuce, Red lettuce, Green Pepper, Sesame leaf,
Young radish, Paprika (Organin and regular each)

o-Chlordane, y-Chlordane, Chlorobenzilate, Chloroneb, Chlorothaonil, Chlorpyrifos, DCBP,

Organo
Chlorine
pesticides

Metolachlor, Deltamethrin

Etridiazole, Hexachlorobenzene, cis-Permethrin, trans-Permethrin, Propachlor, Trifluralin,
Aldrin, aaa-BHC, bbb-BHC, y-BHC, 8-BHC, p,p'-DDD, p,p-DDE, p,p-DDT, Diedrin,
Endosulfan 1, Endosulfan 2, Endosulfan sufate, Endrin, Endrin aldehyde, Heptachlor,
Heptachlor epoxide (Isomer B), Methoxychlor, Cypermethrin, Esfenvalerate, Bifenthrin,

Surrogate standards TCMX, Dibuthylchlorendate

Internal standards Pentachloronitrobenzene
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Table 5. Organochlorine surrogate standards recoveries

Surrogate recovery (%)

TCMX Dibuthylchlorendate

Organic Regular Organic  Regular
Cabbage 40 44 65 43
Cherry tomato 69 57 91 94
Green pumpkin 57 46 100 110
Lettuce 46 54 55 90
Red lettuce 40 40 56 112
Green pepper 34 39 57 38
Sesame leaf 69 62 63 47
Young radish 52 60 62 98
Paprika 40 40 116 108
Average 49.6 49.1 74.4 82.2
Std. deviation 12.9 9.18 22.2 30.6
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Table 6. MDLs and recoveries of surrogate standards in
sand

Concentration, ug/kg
TCMX  Dibuthylchlorendate

MDL1 1.563 5.206

MDL2 1.569 7.552

MDL3 3.264 7.169

MDL4 1.100 5.460

MDL5 1.969 12.327
MDL6 1.210 5.389

MDL7 1.133 5.587

Standard deviation (S) 0.76 25

MDL(S5x3.14/5) 0.4 15
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Table 7. MDLs and QC recoveries of several selected organochlorine pesticides in sand

Heptachlor pp-DDE
TCMX(SS) a-BHC b-BHC epox B Endosulfanl +Dieldrin
Recovery 48.4 117 118 75.2 67.7 58.2
MDL (ug/kg) 0.4 0.9 1.2 0.4 0.9 0.5
. pp-DDD Endrin Endosulfan  Dibutylchlorendate
Endrin Endosulfan2 +DDT aldehyde sulfate (SS)
Recovery 83.5 36.8 51.5 37.7 33.0 84.7
MDL (ug/kg) 23 04 14 0.3 0.8 1.5
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Table 9. Analysis results of residual organochlorine pesticides in vegetables. (detected pesticides only)

Heptachlor epoxide(exo) Endosulfan(a+b+sulfate)
Criteria conc. Concentration(mg/kg) Criteria conce. Concentration(mg/kg)
(mgkg) Organic non-Org. (mg/kg) Organic non-Org.

Cabbage 0.01 nd 0.015 0.5 nd nd
Cherry tomato 0.01 nd nd 0.5 nd nd
Green pumpkin 0.01 nd nd 1.0 nd nd
Lettuce 0.01 nd nd 1.0 nd 0.020
Red lettuce 0.01 nd nd 1.0 nd nd
Green pepper 0.01 nd nd 1.0 nd nd
Paprika 0.01 nd nd 1.0 nd nd
Young raddish 0.01 nd nd 2.0 nd 0.035

Sesame leaf 0.01 nd nd 1.0 0.024 0.094
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