SR 8] A3 (*25) 135~139, 2000
J. of the Korea Society for Environmental Analysis

Studies on Multipesticide Residue Method using Gas Chromatography
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A method for the simultaneous analysis of organochlorine, pyrethroid and organophophrous pesticides was
studied by gas chromatography for the development of rapid analytical method of residue pesticides. Recov-
eries of organochlorines ranged were from 70.9 to 98.2% and those of organophosphorus were greater than
80% for all except 4 alalytes. The recoveries of 8 pyrethroids(cyhalothrin, permethrin, cyfluthrin, cyper-
methrin, flucythrinate, fenvalerate, fluvalinate, and deltamethrin) were between 73.2 and 89.4%. The min-
imum detectable levels of 0.004~0.p@&3ml(for organochlorine and organophosphorus) and 0.012+8y074
ml for the 8 pyrethroids are easy to detect.
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Table 1. Analytical conditions
Organochlorine & pyrethroids Organophosphorus
column Ultra-2 Ultra-2
(50 m x 0.32 mm x 0.17 um) (50 m x 0.32 mm x 0.17 pm)
flow rate(/min) 0.7 1.8
split ratio 70:1 5:1
Inj. temp. 280°C 280°C
Det. temp. 300°C 280°C
Oven program
initial temp. 170(hold 1min.) 150(hold 1min.)
rate 5°C/min 5/min
final temp. 185(hold 17min.) 180(hold 19min.)
rate A 5°C/min 10°C/min
final temp. A 215(hold 8min.) 290°C(hold 6min.)
rate B 5°C/min

final temp. B

290°C(hold 7min.)
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Fig. 1. Chromatogram of 38 kinds of Organochlorine Pesticides. 1. a-BHC(8.262), 2. B-BHC(9169), 3. y-BHC(9.426), 4.
3-BHC(10.422), 5 chlorothaloni(10.603), 6. tri-allate(10.695), 7. metobromuron (11.380), 8. propanil(12.008), 9. tolcofos-
methy(12.790), 10. alachlor(12.950), 11. dichlofluanid(14.957), 12. chlorpyriphos(16.087), 13. captan (19.994), 14.
chlorfenvinphos(20.373), 15. folpet(20.840) 16. a-endosulfan (22.883), 17. dieldrin(25.198), 18. DDE (25.444), 19.
endrin(26.801), 20. B-endosulfan (27.542), 21. DDD(28.619), 22 endosulfan sulfate(31.132), 23. DDT(31.861), 24. captafol
(33.719), 25. bromopropylate(37.288), 26. methoxychlor (38.082), 27. bifenox(39.012), 28. tetradifon(39.370), 29.
fenarimol(41.864), 30. cyhalothrin(42.214), 31. permethrin(44.283, 44.690), 32. cyfluthrin (46.109, 46.385, 46.576,
46.701), 33. cypermethrin(46.906, 47.189, 47.365, 47.454), 34. flucythrinate(47.515, 48.026), 35. fenvalerate (49.137,
49.648), 36. fluvalinate(49.708, 49.868), 37. difenoconazole(50.069, 50.230), 38. deltamethrin(50.919).
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Fig. 2. Chromatogram of 20 kinds of Organophosphorous Pesticides. 1. etoprophos(7.78.), 2. thiometon(9.207), 3. sima-
zine(9.659), 4. diazinon(11.094), 5 disulfoton(11.297), 6. etrimfos(11.892), 7. parathion-methyl(13.758), 8. fenitro-
thion(17.525), 9. pirimifos-methyl(16.114), 10. malathion(16.912), 11. fenthion(17.525), 12. parathion(17.776), 13.
pirimifos-ethyl(20.427), 14. phenthoate(22.769), 15. chinomethionat (23.130), 16. methidathion(24.182), 17. tri-
azofos(31.972), 18. EPN(34.278), 19. azinphos-methyl(35.230), 20. pyrazofos(36.197), *cadusafos(8.665).
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Table 2. Recovery and detection limit of organochlorine
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Table 3. Recovery and detection limit of organophosphorus

& pyrethroid pesticides pesticides

Pesticide Mean + SD (%) LOD (pg/ml) Pesticide Mean = SD (%) LOD (pg/ml)
1 o-BHC 621+ 12 0.004 1 ethoprophos 88.3+0.9 0.006
9 B-BHC 87.8+ 4.0 0.006 2 ca.dusafos 86.2 + 0.3 0.007
3 V-BHC 75.7+1.3 0.004 3 thlf)meFon 72.3+1.2 0.008
4 5-BHC 805+ 1.6 0.016 4 Sllm.j:lZIIl 96.0+ 1.3 0.012
5  chlorothalonil 709+ 1.0 0.006 > diazinon 798x04 0.013
6 tri-allate 791+ 14 0.008 6 dlsu'lfoton 73.2+0.6 0.007
7 metobromuron 953 +4.5 0.010 7 etrimfos 87317 0.020
3 propanil 68.4+ 0.7 0.011 8 parathlon—n}ethyl 93.4+3.2 0.020
9 toldofos-methyl  68.4+3.1 0.009 1% , f_en,‘ft“)th‘o‘; 1 N.2+18 0.013
10 alachlor 97.9+ 4.2 0.046 pirimifos-methyl  81.0.£0.3 0.019
11 dichlofluanid 982+ 1.7 0.063 g r?:rlft‘g:;‘;n 22'; f (1)'; g‘ggi
12 chlorpyrifos 759+ 3.2 0.024 13 » 91’3 ; 1'1 0’022
13 captan 83.9+49 0.009 _ parathion oE ‘
14 chlorfenvinphos  91.9%35 0.011 14 pirimifos-methyl — 742:£08 0.013
15 folpet 93.2+ 2.3 0.040 15 Phenthoz.ite 83.1+£0.9 0.020
16 a-endosulfan 65.1+ 3.4 0.006 16 chinomethionat N-D. -
17 dieldrin 67.2+ 1.8 0.005 17 metl.ndathlon 93.0+1.4 0.019
18 DDE 452 + 2.9 0.005 18 triazofos 99.1+1.7 0.008
19 endrin 78.6 + 3.4 0.006 v EPN 92316 0.006
20 B-endosulfan 873+18 0.057 20  azinphos-methyl 1124 +5.1 0.015
21 DDD 5484929 0.007 21 pyrazofos 95.2+1.6 0.007
22  endosulfan sulfate 86.3+4.8 0.007
23 DDT 740+ 3.0 0.005 U3 2722 alumina N thAl florisile AME-31S
24 captafol 80.8 4.6 0.009 739 captan, captafol®] 3488 Z7} slth.
25 bromopropylate 94.0+2.1 0.030 e .. 2017 goke
26 methoxychlor 832+23 0.007 _zp‘i’ florisil A]%A]_Trﬂ O‘gj A sefe] 219l
27 bifenox 74.0+2.7 0.035 = T AZel7k lgl=dl ol florisile] #7448 B
28 tetradifon 94.5+2.9 0.025 of 71Qlg Aoz Azt
29 fenarimol 93.2+3.0 0.009 E3], #7]120A ¢l chinomethionat® F @ 4 §l
30 cyhalothrin 76.2 + 4.0 0.043 Q=] o]z M- Huj FA oA o] A2 et
31 permethrin 843+44 0.074 g
32 cyfluthrin 754 +£5.4 0.052 =
33 cypermethrin 763+ 4.2 0.064 THERE Al ofs) 59*“4 &% 1.5~6.6 ppm
34 flucythrinate 759 +3.3 0.060 o] FEE 7K F 35S AFIAE HES A
35 fenvalerate 732+43 0.012 = Table 2, 30 JERIGTH )RR 34582 70%
36 fluvalinate 746+ 2.6 0.012 o)ato = el
37 difenoconazole 89.4+5.7 0.016 e ! . oke] MEF BhAl=
38 deltamethrin 75577 0.021 71827 5 pyrethroidsAl gepe] A A=

FZAe] 248 vlws] 2™ alumina N} active
carbon:microcrysta- lline cellulose(1:10)2 ©]-8-3+ Z
8 AA|A] captan, captafol 2 pyrethroidd &<Fe]
gl 2 zolE YER M——‘:q £3], alumina N
7N captan, captafol®] 3]58<] T3] 71438k

0.004~0.074 pg/ml ©]3L 20% 71917 ko]
~0.020 pg/mid] 2 o= Yeht o]e} 7he BAHS
3P g /K% HES 4 US FoE Azl
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