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A study of comparison of the extraction and clean-up efficiencies
in the twelve pesticides of Endocrine Disruptors(EDs)
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Endocrine Disruptors(EDs) substances are able to alter the function of the endocrine system and may cause

adverse effects. The aim of this work was to optimize the suitable condition of extraction & cleanup in twelve
pesticides of Endocrine Disruports from the Sea sand mBtiixthe first experiment, three extraction meth-
ods were compared to determine better recovery efficiencies using Accelerated Solvent Extractor(ASE),
Soxhlet and Sonication extractor from Sea sand sample. The percent recovery of twelve analytes of ASE,
Soxhlet and Sonication methods ranged from 47.3% to 111.8%(ASE), 61.4% to 118.9%(soxhlet) and 69.3%
to 111.1%(Sonication), respectively. Generally, The experiment results shows that Sonication extraction
obtained the highest recovery rates of three extraction methods in the most of analytes. For the second
experiments, the extraction efficiencies of various gradient solvents(20% A/H, 50% A/H, 100% Acetone)
were compared by sonication solvent extraction method. The mean recovery of twelve analytes using
20%A/H, 50%A/H and 100%(Acetone) obtained 93.1%(20%A/H), 101.3%(50%A/H), 106.4%(100%Ace-
tone), respectively. Generally, the results shows that 50% Acetone/n-Hexane obtained the optimum recov-
ery rates in the most of analytes. For the third experiments, the efficiencies of the cleanup procedure were
checked by various gradient solvents(10% A/H, 20% A/H, 50% A/H). The mean recovery of twelve ana-
Iytes using 10%A/H, 20%A/H and 50% A/H obtained 56.9%(10%A/H), 92.7%(20%A/H), 93.4%(50%A/H),
respectively. Generally, the results shows that 20% Acetone/n-Hexane obtained the optimum recovery
rates in the most of analytes.
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Table 1. Using standard & Internal standard in laboratory.

Compounds name Cat. No Company B] 3L
Trifluralin PST-1740 UTRA Scientific
Atrazine PST-005 UTRA Scientific
Simazine PST-1130 UTRA Scientific
Metribuzin PST-1535 UTRA Scientific
Vincrozolin PS-1049 SUPELCO
Alachlor PST-625 UTRA Scientific
Malathion PST-641 UTRA Scientific
Ethyl-parathion PST-761 UTRA Scientific
Nitrofen PST-1565 UTRA Scientific
Permethrin PST-1605 UTRA Scientific
Cypermethrin 039-15441 Wako
Fenvalerate PST-1445 UTRA Scientific
Phenanthrene-d10  IST-230  UTRA Scientific

Fluoranthene-d10  S-1261F-N AccuStandard Inc.
Chrysene-d12 ATS-120  UTRA Scientific

Perylene-d12 ATS-150 UTRA Scientific
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Table 2. Concentration level
solution in twelve pesticides.

— standard 1 9 3 4 5
pesticide
Trifluralin 0.2 04 0.8 2 4
Simazine 005 0.1 0.2 0.5 1
Atrazine 005 0.1 0.2 0.5 1
Vincrozolin 0.05 0.1 0.2 0.5 1
Phenanthrene-d10 0.04
Metribuzin 004 0.08 016 04 08
Alachlor 004 0.08 016 04 08
Malathion 008 016 032 08 16
Ethyl-parathion 016 032 064 16 32
Fluoranthene-d10 0.04
Nitrofen 0.5 1 2 5 10
Chrysene-d12 0.1
Permethrin 1 2 4 10 20
Cypermethrin 1 2 4 10 20
Peryrene-d12 4
Fenvalerate 1 2 4 10 20
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Table 3. Conditions of extraction method for pesticides.

Conditions Soxhlet ASE Sonication
Sample size 10g 10g 10g
Solvent Acetone Acetone Acetone
Temperature  <80°C 150°C Room Temp.
Pressure Atmospheric 1,500psi Atmospheric
Time 18hr 7min static x 2 15min step x 3
Solvent 350 ml 30 ml 20ml x 3

volume
Spiked
standard 200 ng~8 g 200 ng~8 g 200 ng~8 pg

o

1~40 ng/ul)S SyringeZ o851 200 (200 ng~8 Ug)
= Fdsith F 5 AAE ZHBHAL Acetone
(pesticide grade) 350 miZ AR&-ale] A7 43]9] &2
2 FEoglon, FEAE F 184
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Table 4. Conditions of ASE Extractor for pesticides.

Preheat 0
Heat Time 5min
Static Time 7min
Flush Volume 60%
Purge time 60sec
Number of Static Cycles 2
Pressure 1,500psi
Temperature 150
Used cell 11ml
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Table 5. Conditions of Gas Chromatography & used

column
Parameters Conditions & column

Injector 260°C

Temp
Interface 9250°C

Temp.
Column DB-5ms, 30 m x 0.25 mm LD x 0.25 pm film
Oven o
Temp. 100°C

Inject mode Splitless

Oven 100°C(1min)—200°C(5min)—280°C(5min)
programing 20°C/min 5°C/min

Table 6. Conditions of MS instrument

Parameters MS conditions
MS source temp. 230°C
Interface temp. 270°C
EI+ energy 70eV
Ion mode EI+
Ion current 300 pA
Tune mass PFTBA(perfluo-rotributylamine)
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Table 7. Monitoring ion & Internal standard”

Internal & target Max. M?(r)lrlltor Function
compounds weight M/Z) group
Internal standard(4)
Phenanthrene-d, 188 188 Is-1
Fluoranthene-d;, 212 212 IS-2
Crysene-d;, 240 240 IS-3
Peryrene-d,,, 264 264 IS4
Target compounds(12)
() conform ion

Atrazine 215 220215) Is-1
Alachlor 269 160(188)  IS-1
Simazine 201 201(186) Is-1
Trifluralin 335 3061335) IS-1
Metribuzine 214 198(144)  IS-1
Vincrozoline 285 198(212)  IS-1
Ethyl-parathion 291 109291)  IS-2
Malathion 330 173127 1S-2
Nitrofen 283 283(202) IS-3
Cypermethrin(4-isomers) 415 163(181) IS4
Fenvalerate(2-isomers) 419 125(167) 1S4
Permethrin(2-isomers) 390 183(163) IS4

A= Ve AFol 9] Hlo|oz 5 o]
retention time¥ ratio H]-&°] 20% o= UX|H
Zlal A ekdle] Internal standard WHOE FEE

Ak,

gmuz

Ao WEAA ANERFe] dFel AR
FoF BAe] v G875 ANE FE F A S
% 9sld Sea sandA|EE 7}A| 3L ASE, Soxhlet
% SonicationS o8-8l FE 8§ WA F& ‘ﬂo}
ol slog Hw A3 53] A¥A] ASEY] 3-8

A= 47.3%~111.8%, H:79.0%, Soxhlet> 61.4%~
118.9%, H:943% % Sonication< 69.3%~111.1%,
92295 AUt Hd 3|5E&2 Soxhletd] 2fst
Z0] Z9ko1} o] Cypermethrin, Fenvalerateol] 4]
& e ] Wi dAvkE oz segho]
1270 24 3eg S
Sonication F& WHel w& 3483} A S
=T &’li’iﬁ} HAAzHS el Metribuzinegl 5
ASE(47.3%) 2 Soxhlet(61.4%)°] ©& 3582 K-

WHYES o & gler, l ol ojst

O Hl.r —DII
i

< e
o

5

IS
s}
2,
>

_Et 2 orle A2 o

e
2=

¥

48 *2



WA defed F tHiE 5Y

o8]

2 3 AN mavlwe] A% A7 29

Table 8. Comparison of the recovery(n=>5) obtained by ASE, Soxhlet and Sonication extraction Methods

ASE Soxhlet Sonication
Compounds Average Average Average
Recoveri(%) RSD(%) Recoveri(%) RSD(%) Recoveri(%) RSD(%)
Trifluralin 111.8 2.8 73.8 30.5 105.7 8.8
Simazine 73.0 8.3 91.6 2.1 83.0 4.7
Atrazine 108.0 18.5 95.4 1.1 86.9 5.3
Metribuzin 473 19.8 61.4 12.7 96.5 6.3
Vincrozolin 55.6 17.2 79.5 5.0 70.0 5.8
Alachlor 97.1 10.6 101.6 2.7 111.1 4.6
Malathion 61.0 10.1 98.7 11.3 96.6 6.5
Parathion 70.8 5.3 75.8 6.0 81.7 7.8
Nitrofen 77.9 3.3 78.6 4.9 78.5 10.3
Permethrin-1 77.4 4.5 79.3 3.9 69.3 5.0
Permethrin-2 81.0 6.3 83.1 33 70.3 5.1
Cypermethrin-1 82.8 11.9 117.4 7.7 108.3 9.3
Cypermethrin-2 79.4 12.8 118.9 44 109.7 9.9
Cypermethrin-3 78.9 12.0 110.1 4.5 100.6 10.7
Cypermethrin-4 76.9 10.8 109.2 5.3 93.9 12.4
Fenvalerate-1 81.6 10.7 1124 5.7 107.2 8.4
Fenvalerate-2 82.9 10.7 112.2 3.2 98.5 8.4
Mean(%) 79.0 10.3 94.1 6.7 92.2 7.6
Max (%) 111.8 19.8 118.9 30.5 111.1 12.4
Min(%) 47.3 2.8 61.4 1.1 69.3 4.6
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Fig. 1. Comparison of recovery using ASE, Soxhlet & Sonication.
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Table 9. Recovery of pesticides obtained by sonication extraction(3 extraction step, 20ml of solvent, 15min) with various
organic solvent gradient(n=>5)

Acetone Increments(ml) (Acetone in hexane)

Coumpounds 20% Acetone/Hexane 50% Acetone/Hexane 100% Acetone
Average Average Average
Recoveri(%) RSD(%) Recoveri(%) RSD(%) Recoveri(%) RSD(%)
Trifluralin 97.0 54 110.9 3.9 105.2 16.6
Simazine 94.7 2.2 91.6 2.2 93.4 4.7
Atrazine 99.1 2.1 100.5 3.6 98.7 5.3
Metribuzin 76.5 7.0 88.0 1.2 96.5 6.3
Vincrozolin 90.3 1.7 85.7 6.5 87.5 5.8
Alachlor 94.2 3.0 103.5 2.8 111.1 4.6
Malathion 89.4 10.9 114.8 6.1 120.7 6.5
Ethyl-parathion 98.0 5.8 106.0 1.3 102.2 7.8
Nitrofen 834 2.9 79.8 4.6 73.6 10.3
Permethrin-1 89.7 5.2 85.4 5.0 85.2 6.6
Permethrin-2 88.9 44 85.3 4.0 86.3 6.8
Cypermethrin-1 105.8 8.7 122.1 3.9 127.9 4.7
Cypermethrin-2 102.7 94 116.3 35 124.7 54
Cypermethrin-3 93.3 14.7 109.1 3.1 123.3 8.3
Cypermethrin-4 88.4 7.7 98.0 2.7 117.4 12.4
Fenvalerate-1 99.9 8.1 117.9 3.2 131.5 6.7
Fenvalerate-2 90.8 7.8 107.3 3.9 123.1 8.4
Mean(%) 93.1 6.3 101.3 3.6 106.4 7.5
Max(%) 105.8 14.7 122.1 6.5 131.5 16.6
Min(%) 76.5 1.7 79.8 1.2 73.6 4.6
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Fig. 2. Comparison of extraction recovery using different organic solvent(20% A/H, 50% A/H, 100% Acetone) by
sonication method
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Fig. 3. Comparison of recovery using different solvent (10%A/H, 20%A/H, 50%A/H) 2 g Florisi1®Cartridges(Sep= Pak)(n=5)
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