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GC-ECD

Multiresidue Analysis of Organochlorine and Pyrethroid Pesticides in
Foods Using Dual-column GC-ECD

Yukinari TATEISHI , Ichiro TAKANO , Maki KOBAYASHI , Yasuhiro TAMURA , Sanae TOMIZAWA ,
Naoko KIMURA , Kyoko KITAYAMA , Toshihiro NAGAYAMA  and Kunihiro KAMATA

A multiresidue analytical method was developed for the determination of 32 kinds of organochlorine, 11 kinds of
pyrethroid and 3 kinds of other pesticide residues in foods by using dual-column GC-ECD.

Pesticides were extracted with acetone: n-hexane (2:3), and crude extract was distributed to ethylacetate n-hexane
(1:4). Pesticide eluate was passed through a Florisil mini-column for cleanup and separated to 2 fractions. The first
fraction was eluted with 15 mL of dietylether: n-hexane (3:2), and the second fraction was eluted with 10 mL of
acetone: n-hexane (1:9). Each eluate was subjected to dual-column GC with dual ECD detectors, respectively.

Recoveries of 46 pesticides from strawberry, tomato and pumpkin determined by GC-ECD were 70 120 %. This
method was useful for multiresidue analysis of pesticides in foods.
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Table 1. Recovery of Spiked Pesticides from Vegetables and Fruits
Category Group  Spiking level Recovery (%, n=2)
No. Pesticide (ppm) Strawberry Tomato Pumpkin
1 o -BHC Cl A 0.002 56.4 78.3 85.9
2 B -BHC Cl A 0.002 75.7 78.0 71.2
3 vy -BHC Cl A 0.002 49.6 73.3 50.0
4 & -BHC Cl A 0.002 84.6 88.5 1029
5 , -DDD Cl A 0.004 82.7 83.6 85.5
6 , -DDE Cl A 0.004 86.8 82.0 89.4
7 , -DDT Cl A 0.004 86.0 82.0 80.9
8 , -DDT Cl A 0.004 81.3 86.2 70.7
9  Aldrin Cl A 0.004 37.3 41.7 87.1
10  Endrin Cl A 0.004 92.3 94.6 103.2
11  Dieldrin Cl A 0.004 78.2 78.6 1244
12 Heptachlor Cl A 0.004 59.2 39.3 489
13 Heptachlor epoxide Cl A 0.004 784 781 89.6
14 Vinclozolin Cl A 0.004 84.4 87.7 66.4
15 Endosulfan Cl A 0.004 76.9 77.2 74.5
16  Dicofol Cl A 0.02 96.9 95.6 1005
17  Quintozene PCNB Cl A 0.002 46.7 63.0 731
18  Chlornitrofen (CNP) Cl A 0.004 68.3 74.6 735
19  Tetradifon Cl A 0.004 91.2 88.5 110.7
20 Chloropropylate Cl A 0.01 785 68.0 77.1
21  Methoxychlor Cl A 0.01 835 80.0 79.3
22 Halfenprox ot A 0.02 716 63.6 55.6
23 Chlorothalonil TPN Cl B 0.01 714 98.9 nd
24 Dichloran CNA Cl B 0.01 93.7 107.7 1035
25 Procymidone Cl B 0.01 90.5 80.3 71.3
26  Captan Cl B 0.01 64.1 46.9 85
27  Endosulfan Cl B 0.01 1154 88.1 104.1
28  Endosulfan sulfate Cl B 0.01 1244 1323 1115
29  Chlorobenzilate Cl B 0.01 86.4 81.2 88.2
30 Chlorfenapyr Ot B 0.005 156.9 136.3 109.3
31 Dichlofluanid Cl B 0.01 771 69.8 119
32  Iprodione Cl B 0.05 1151 64.8 54.9
33  Captafol Cl B 0.05 89.7 43.0 68.1
34 Chlomethoxynil Cl B 0.01 1179 1287 107.1
35 Fenpropathrin Py A 0.02 92.7 92.0 101.8
36  Bromopropylate Ot A 0.02 94.4 884 94.6
37  Acrinathrin Py A 0.1 108.9 84.3 914
38  Bifenthrin Py A 0.02 87.8 89.3 918
39  Cyfluthrin Py A 0.02 100.4 99.0 110.0
40 Cyhalothrin Py A 0.02 88.6 92.1 100.6
41  Cypermethrin Py A 0.02 99.4 98.9 111.6
42 Flucythrinate Py B 0.02 109.9 1399 107.3
43  Permethrin Py A 0.02 96.8 98.8 1166
44 Fenvalerate Py A 0.02 90.8 109.0 1289
45  Fluvalinate Py A 0.02 95.8 99.2 99.0
46  Deltamethrin Py A 0.02 100.0 68.7 97.8
nd = not detected
ClI = Organochlorine pesticides
Py = Pyrethroid pesticides
Ot = Other pestisides
n- Waters Sep-pak® Plus Florisil®
910 mg
GC-ECD GC-17A  ECD
4 Agilent
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0.32 mm i.d.x 1 m
Supelco SPB™-608 0.25 mmi.d.x 30 m 0.25
U m J W DB-5MS 0.25mmi.d.x 30m
0.25 y m
Supelco
ECD 2  GC
50 2 min 12 /min 165 5 /min
280 32 min 250
300
2 uL
)
20 g n-
2 3 100 mL 5
n- 1:4 50 mL 5 %
50 mL 5 n
n- 2mL
Florisil® 5mL
5 mL n 10 mL
0.5 mL
n- 3 2 15mL 1
n- 19 10 mL
2
n- 1 mL GC-ECD

Table 2. Elution Patterns of Pesticides using Florisil® cartridge

Elution (each solvent volume 10mL)

Elution Pattern

Dietylether : n  Hexane

Acetone : n Hexane

eluted

not eluted

a -BHC, B -BHC, y -BHC, & -BHC, Quintozene(PCNB), p,p’-DDE, p,p’-DDT, p,p -DDD, 0,p-DDT, Aldrin,
Endrin, Dieldrin, Heptachlor, Heptachlor epoxide, Vinclozolin, Endosufan I, Chlornitrofen(CNP),

Tetradifon, Dicofol, Halfenprox, Fenpropathrin, Bromopropylate, Bifenthrin, Cyhalothrin, Cypermethrin,

Permethrin, Deltamethrin, Methoxychlor, Acrinathrin

Dichloran(CNA), Dichlofluanid, Procymidone, Cyfluthrin, Flucythrinate, Fenvalerate, Fluvalinate,

Chlorfenapyr
Endosulfan , Endosulfan sulfate, Chlomethxynil

Captan, Chlorobenzilate, Chloropropylate, Captafol

Chlorothalonil(TPN), Iprodione

3
2
0.002 ppm 0.01 ppm 0.02
ppm 0.10 ppm 46
BHC DDT 33
A 13
B 2
GC-ECD
46 ECD
1
SPB™-608 DB-5MS NB-54E NB-1701E
4
280
280
NB-1701E
270 NB-54E
280
SPB™-608 DB-5MS
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Fig.1. GC-ECD Chromatograms of Pesticide Standard Mixtures.
Peak Numbers Correspond to Number of Pesticides on Table 1.
SPB™-608 DB-5MS Sep-Pak Plus Florisil® Silica Waters Accell™
Plus QMA ENVI™™M-Carb
Silica
2
p,p-DDDNo 5) o,p"DDT(No 8) QMA NH:
No 35 No 37 ENVI™-Carb
No 25 No 26
Florisil®
(Fig 1)
46 60 n-

Florisil®
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Table 3. Solvent System using Florisil® Catridge for the Purification of Pesticides
Recovery
Pesticide Dietylether : n~-Hexane Acetone : n-Hexane
15 mL 10mL
Chloropropylate
Chlorothalonil(TPN)
Captan
Endosulfan
Iprodione
Captafol
Chlorobenzilate
Recovery ratio : 90 50 10 not detected
n- 50 %
n- TPN
10 mL Table
2 70 % 120 %
TPN
6
n 3 2 6 3 4
n- 19 10 mL
3
n 3
n 19
n- 3 2
15 mL 41
TPN n- GC-ECD
1 9 10 mL 2 Table 32 11
3 3 46
46 2
1 GC SPB™-608 DB-5MS
1 2 2
2
1 46 1
3
1 70 % 120 %
2 TPN
Table 1 1
SPB™--608 DB-5MS 9 4 8 43
2)
45 31-49 1995
3)
o -BHC vy -BHC PCNB 99-103 196-198 691-694 1995

4)

TPN

SH

1997
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