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ABSTRACT

The simultaneous analytical method for 37 residual pesticides was developed by a gas chromatography with ‘©Ni
electron capture detector. Pesticides added in soybean sample were extracted with 70% acetone in water and methylene
chloride in order, and then cleaned up via open-column apparatus packed with florisil and alumina N. The Ultra-2 fused
capillary column was used to separate the products. The resolution between the last isomeric peak of cypermethrin
(56.398 min) and the first isomeric peak of flucythrinate (56.421 min) was not satisfactory and the last isomeric peak
of fenvalerate(58.783 min) and the first isomeric peak of fluvalinate(58.835 min) was overlapped. Except for a-BHC,
dichlofluanid, captan, and captafol, most recoveries were showed over 70%. 3

Keywords : Simultaneous analytical method, Florisil, Alumina N

oh A ko] ER) 10809 178, 19924 33E,

LM =

TS AR SYY AMEE S Sl
o AT Yk T AHIRES o) g o
U AEE PRl 47 b T, A 5o
o) AEHGIThe Q2 o] AIepA HHEAL 4]

TCorresponding author : Department of Environmental
Science, Inje University., Kimhae 621-749
Tel: 055-320-3418, Fax: 055-320-3418

" BE-mail: envphj@ijnc.inje.ac.kr

88

1995 104%, 19974 203%0% Az} 271894 we}
FAE Fol AFHE ohg 0kS A& FA)e)
S Y, ARERE ESES AHAshe Hhye)
o3} sfke] AlFelT),

woe) FA] G BAe) Ba 9FE BYl, Kim
< packed columnd AM§3}e] FAHEe] W7E 16%
ke Al A& HEF 85% o)) Hed
= 991" = B8 d7eA Kim 5 capillary
columme AR8-3}e] 1959 ks HAsle] B)5g

ol

o



GC-ECDE o438 A% FoF % 4 241 i c. 89

85% °14g AHE? oL F- Kim 5 A Tl 25%
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“(electron capture detector)?} NPD(nitrogen phosphorous
detecton)® ARS8t} BAslglon] o A3}, 3ggo]
A= 83% o, FoME 81% oM A
71 faA ] AA= #FE2 pH 24, SPE(solid
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1. Alef

EF EAR AMES 3759 Fof(Table 42 Dr
Ehrenstorfer(German)oll X F-313le] AM8-3l9ivt. 5%
< acetonel 2 500~ 1000 ug/mie] FEZ E3AFA
stock solutiongr AH[ZE3te] £ 2He]] HA =7t
A A sled AREEI sk 5 1 AA Sl A
45 7] SHER Merckrle] A5 sof #4948
methanol, hexane, acetone, methylene chloride®} S
AJe¥el benzene, tert-buthylmethyl etherE AM8-3}gich
A4 FHAZ forisike Sigma AF-E 130°C) A 12
AZF A 3A)7] 3 desiceatoroll A ARe- Sl Baks}
o] A3l el Alumina N2 Sigmarl, microcrystalline
celluse’=- FlukaA}, active carbons- Avondale Laboratories
(Banbufy, Oxan, Englandyell ¥ -31stict,
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B Aol AN Age ARl T RS T
Yale] AMgalgrh AR 1ked THPR) F 100g
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15mmel 2 ZAFe] Table 13} #L TR
methylene chloridecll &eA]A 2AA1Z1 ¥ 50 mie]
methylene chloride® A&} 47} 0.5cm A= &
A gkt 7)o AR AL loading A7)T FAHL R
ether:hexane(3:7), hexane:benzene(1:1), ether:benzene

(2:8) 2% G2AIT] F o] AL 40°C of3F F~EAbelA]
74k, 93] BHAIA acetone® 2 HgTF A F|]
GC= FHM3ksdct
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Table 1. The comparison of order of packing materials in
cleanup procedure of open column chromatography

A B (O
anhydrous anhydrous anhydrous -
Na,S0, Na,SO, Na,S0,
1 y .
active carbon
: microcrystalline florisil < florisil
celluse(1:10)
| | {
active carbon ‘
florisil : microcrystalline alumina N

celluse(1:10)

Table 2. Analytical conditions of oven program for the
analysis of pesticides

Conditions Ultra-2
Injector temperature 280°C
Detector temperature 300°C

Oven temperature program

Initial temp. (time) 170°C (1.00 min)

Ramp rate 5.00°C/min

Final A temp. 185°C(17.0 min)

Ramp rate 5°C/min

Final B temp. (time) 290°C(10.0 min)
Runtime 43 min ‘
Carrier & Flow .rate N, 0.6 mi/min
Injection vol. 1l

Split ratio | : 60:1
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Table 3. The optimun conditions of pressure program for the
analysis of pesticides

Condition Ultra-2
Injector temperature 250°C
Detector temperature 280°C

Oven temperature program

Initial temp. (time) 180°C(13.00 min)

Ramp rate 10.0°C/min
Final A temp. (time) 220°C(0.00 min)
Ramp rate 30.0°C/min

Final B temp. (time) 290°C(6.00 min)
Pressure Program

Initial pres. (time) 17.2 psi (17 min)

Ramp rate 20.00 psi/min
Final pres. (time) 23.6 psi (8.00 min)
Runtime 23.2 min
Carrier N,
Injection vol. 1w
Split ratio 7:1

A, L o= L2 aguke- o] 43 A 7)7] B>
Table 20 e} & FA A B8l B4 98 2
= X233 BPCY| 7154l 4 ZEaE A4
o]-43} HF 7]7] F42 Tuble 32] A4 EA3519
o & B AME GC= HP 7673 auto injector”}
A 6890(Hewlett Packard, USA)S- 28313 &
A 2R g3 2k A" column? ultra-

300
250-]
200+
1504

100+

50

.
2
+
W_AL i

2(crosslinked 5% phenyl-methyl siloxane, 50mX
020 mm I.D.X0.11 umFT, Hewlett Packard, U.S.A),
detector’=" “Ni ECD, injector®} detector®] temperature:=
280, 300°C, flow rate 0.6 ml/min, carrier gase N,,
split ratio= 60:1, oven temperature:= 170°C(5°C/min),
185°C(17 min, 5°C/min), 215°C(8 min. 5°C/min), 290°C
(10 min)?] &7 o0& BXMsjyc),
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SIS Z24317] 9l Table 39] FHA FAA oM E
22 F A g 5 e v 71EeR g3
Eo7t it & wi7A] oplEe R E3 %3 pokS
HHAA 71716 At 2% IAAE BAssH
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Kim &2 7] 944 ¥ pyrethroidsd <&
florisil, alumina N open column chromatographyZ
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Fig. 1. Chromatogram of 37 kinds of organochlorine and pyrethroids pesticides; 1. o-BHC(8.772), 2. B-BHC(9.750), 3. y-
BHC(10.026), 4. 8-BHC(11.109), 5. chlorothalonil(11.291), 6. tri-allate(11.400), 7. metobromuron(1.137), 8. propanil(12.839),
9. tolcofos-methyi(13.689), 10. alachlor(13.854), 11. dichlofluanid(16.064), 12. chlorpyrifos(17.303), 13. captan(21.447), 14.

chlorfenvinphos(21.745), 15. o-endosulfan(23.803), 16.dieldrin(25.795),
endosulfan(28.139), 20. DDD(29.252), 21. endosulfan sulfate(32.036),

17. DDE(25.962), 18. endrin(27.342), 19. B-
22. DDT(32.777), 23. captafol(33.790), 24.

bromopropylate(37.815), 25. methoxychlor(38.517), 26. bifenox(39.344), 27. tetradifon(39.714), 28. fenarimol(42.042), 29.
cyhalothrin(42.278), 30. permethrin(44.283, 44.670), 31. cyfluthrin(46.033, 46.297, 46.488, 46.605), 32. cypermethrin(46.816,
47.086, 47.203, 47.384), 33. flucythrinate(47.475, 47.902), 34. fenvalerate(49.014, 49.549), 35. fluvalinate(49.618, 49.737), 36.

difenoconazole(49.981, 50.154), 37. deltamethrin(50.886).
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Table 4. Recovery and detection limit of 37 kinds of organochlorines and pyrethroids pesticides

» Recovery(%) , !
Pesticides A B CSDr LOD (ug/m{) ‘

1 o-BHC 11.23 3122 49.62+7.97 0.004
2 B-BHC 68.19 73.62 85.71+3.81 0.006
3 vBHC 25.33 52.33 76.92+4.84 0.004
4 3-BHC ND.s* 59.06 83.411+0.94 0.016
5 metobromuron 16.03 21.18 90.30+0.83 0.020
.6 chlorothalonil 16.72 25.02 74.83+1.14 0.006
7 tri-allate 70.01 75.87 75.41£3.96 ; 0.008
8 propanil N.D. 14.74 101.34£0.86 0.128
9 tolcofos-methyl 52.62 60.83 83.00+2.96 ‘ 0.035
10 alachlor 72.00 75.58 85.93+3.88 0.046
11 dichlofluanid N.D. 75.93 4914+ 1.64 ‘ 0.063
12 chlorpyriphos 16.35 50.88 73.4212.84 0.024
13 captan 69.34 72.35 ND. 0.051
14 chlorfenvinphos 70.32 75.71 81.63x3.44 0.011
15 a-endosulfan 34.72 46.40 77.94+£2.96 0.006
16 dieldrin 37.97 46.00 79.12+1.65 0.005
17 DDE 19.65 20.18 78.231£1.94 0.005
18 endrin 48.07 5775 79.34+3.16 0.006
19 B-endosulfan 56.88 73.90 86.24+1.78 0.057
20 DDD 56.39 64.76 78.00t1.14 0.007
21 endosulfan sulfate 57.00 72.62 89.55+3.98 0.007
22 DDT 4498 51.93 74.01+2.84 0.005
23 captafol 70.26 74.36 N.D. 0.184
24 bromopropylate 73.29 77.76 76.12+1.86 0.030
25 methoxychlor 70.79 73.94 78.74+6.84 0.053
26 bifenox 70.35 76.85 87.02+0.68 0.035
27 tetradifon 75.82 76.63 88.21+2.73 0.025
28 fenarimol 73.46 75.93 88.02+2.91 0.009
29 cyhalothrin 5.61 52.56 67.01:3.84 0.043
30 permethrin 66.90 58.20 68.051£4.04 0.074
31 cyfluthrin 18.37 48.44 69.34+5.71 0.052
32 cypermethrin 27.20 49.00 68.21x4.44 0.064
33 flucythrinate 29.50 49.62 70.10+£3.28 0.060
34 fenvalerate 13.55 49.83 68.60+3.26 0.012
35 fluvalinate 11.67 51.04 64.501 .98 0.012
36 difenoconazole 74.72 74.60 86.71+1.25 0.016
37 deltamethrin 10.41 48.43 70.32+1.46 0.021

c.

2 gtandard deviation, °: limit of detection, ° not detected
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