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Multiresidue Analysis of Pesticides in Agricultural Products by GC
Organochlorine Pesticides and Pyresroids Analysis
Using Envi-Carb/NH and FLO Cartridge Column Cleanup

Seiji NISHIDA and keiko ABE

Summary

A method for multiresidue analysis of 36 pesticides in agricultura products by GC-ECD using

Envi-Carb/NH and FLO mini-column cleanup was developed The pesticides in cereals and pulse were
extracted with acetonitrile, and those in vegetable and fruits were extracted with ethyl acetate The fats in
the extract were partitioned between acetonitrile and n-hexane Acetonitrile and ethyl acetate layer were

evaporated to dryness and the residue was filled up to 10mL with 6% ether-hexane Two mL of the

solution were evaporated to dryness and dissolved with 2mL of 25% toluene-acetonitrile then cleaned up

with Envi-Carb/NH

cartridge column The pesticides were eluted from the column with 20mL of 25%

toluene-acetonitrile The elution was evaporated to dryness, and dissolved with 1mL of 15% ether-hexane
The solution was applied to FLO cartridge column and the pesticides were eluted with 20mL of 15%
ether-hexane and 10% acetone-hexane Recoveries of the pesticides added to 5 species of agricultural

productsat 0.01 0.05u g/gwere 62  159%
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Dr.
Ehrenstorfer GmbH Riedel de Haen
10 20mg 10  20mL
1000mg/L
3
(0.5 25mg/L)
A 6 -BHC
op -DDT
0.5mg/L
2.5mg/L

B a -BHC y -BHC P -BHC
op-DDE pp-DDE op-DDD
pp-DDD pp-DDT

0.5mg/L
2.5mg/L
C 0.5mg/L
Z E 1.25mg/L
2.5mg/L
n_
Envi-Carb/NH SPELCO Envi-Carb

(500mg)/NH  (500mg) 3mL, Tube

FLO WATERS Sep-Pak Florisil
(19
2.G6C
GC-ECD HEWLETT PACKARD 5890 SERIES

RESTEK Rtx-50(0.25mm i.d.x 30m 0.1u
m),

100 @5 )-20 / -170 -7 [/
-~ 280 (10 ) 230 ,
300
40cm/ (100 )

20p L
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1
@
10g
300mL 70mL
10 200mL 5A
, 10mL 3
40mL
5 200mL
6% /
10mL
@
10g
300mL 50mL
50g
5A 50mL
10mL 2
6% / 10mL
2)
GC-FPD imL HPLC
5mL
2mL GC-ECD NPD 25%
/ 2mL
25% / 20mL
Envi-Carb/NH 25%
/ 20mL
1% / imL
09mL  GC-NPD
0.1mL 15% / 10mL
FLO 15%
/ 20mL  10% / 20mL
ImL
GC-ECD ( 1 2 )
GC-ECD 20p L
Fig.1
1.



Cereals and Pulse(1kg)

crush
Sample(10g)
acetonitrile (70mL)
stand for one day
shake for 10min filter

|

Residue

wash with acetonitrile (10mL)x 2

Filtrate

hexane saturated with acetonitrile (40mL)
shake (5min)

Acetonitrile layer

evaporate to dryness

dissolve with 6% ether-hexane(10mL)

2%

Vegetables and Fruits

crush(Allium Vegitable add 20mL of H PO )
Sample(10g)
ethyl acetate (50mL)x 2
Na SO (509)
homogenize

1
Filtrate Residue

wash with ethyl acetate (10mL)x 2

evaporate to dryness
dissolve with 6% ether-hexane(10mL)

|
Take 2mL

evaporate to dryness

dissolve with 25% toluene-acetonitrile(2mL)
Envi-Carb/NH  cartridge column *

elute with 25% toluene-acetonitrile(20mL)
evaporate to dryness

dissolve with 15% ether-hexane(1mL)

Take 0.1mL

FLO cartridge column **

(1)elute with 15% ether-hexane(20mL) and (2)10% acetone-hexane(20mL)

evaporate to dryness (1) and (2)
dissolve with hexane(1mL)
GC-ECD

Fig.1 Analytica procedure for pesticides in agricultural products

*  conditioned with 25% toluene-acetonitrile(20mL)

**  conditioned with 15% ether-hexane(10mL)

2.Envi-Carb/NH

Envi-Carb/NH

Take 1mL
GC-FPD GC-HPLC
Take 0.9mL
GC-NPD
25% -
10g 0.2mL 1 1)
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25% - 20mL

10mL 2 emL Envi-Carb/NH
25% - VA E
3mL GC 9
2mL 1
20mL 1
20mL 10% 20mL
3.FLO 2
10g 0.2mL 11D O
25% - 4.
10mL 2mL Envi-Carb/NH 5 10g 0.2mL
25% -
20mL 10mL
GC-ECD Table 1 5
(RSD)
Fig.2 A B C(0.002 0.01mg/L)
FLO 2 Fig.3 1 2
2mL 15% -
Table 1 Recovery of Pesticides Spiked into Agricultural Products
Spiking Recovery(% mean,n=3)
St. No. Pesticides level Brown rice Soybean Cabbage Onion Orange mean*  RSD*
Mo/g) Frl Fr2Total Frl Fr2Total Frl Fr2Total Frl Fr2Total Fr.l Fr.2Tota Tota
1 Tefluthrin 0.01 86 0 86 8 0 8 94 0 94 8 0 8 9% 0 9% 88 73
2 & -BHC 0.01 9 0 9 91 0 91 92 0 92 86 O 8 8 0 8L 88 51
3 Chlorothalonil 0.01 0 50 50 0 81 81 0 64 64 0 65 65 0 59 59 64 177
4 Heptachlor epoxide  0.01 93 0 93 8 0 8 95 0 9% 93 0 9 93 0 93 93 24
5 Dieldrin 0.01 99 0 91 90 0 9 9% 0 9% 93 0 93 90 0 90 92 28
A 6 op-DDT 0.01 118 0 118 114 0 114 109 0 109 111 0 111 109 O 109 112 34
7 Bifenthrin 0.05 94 0 94 8 0 8 100 0 100 98 0 98 8 0 8 92 7.8
8 Endrin 0.01 58 0 58 57 0 57 63 0 63 66 0O 66 67 O 67 62 73
9 Bifenox 0.01 19 80 99 32 64 96 24 63 87 27 53 80 19 80 99 92 9.1
10 Acrinathrin 0.05 101 0100 8 0 8 8 0 8 8 0 80 8 0 84 87 9.2
11 Cyfluthrin 0.05 89 0 89 99 0 99 8 0 8 8 13 97 65 0 65 88 154
12 Hucythrinate 0.05 79 0 79 74 32106 70 27 97 66 24 9 53 33 8 92 113
13 Huvalinate 0.05 7% 0 76 8 0 80 8 21 105 75 11 8 66 26 92 88 12.9
14 Deltamethrin 0.01 93 0 93 91 0 91 8 O 8 8 0 8 71 0 71 86 101
15 a -BHC 0.01 87 0 8 5 0 5 63 0 63 57 0 57 62 0 62 65 195
16 y -BHC 0.01 93 0 93 7% 0 7% 77 0O 77 78 0 78 70 0 70 79 10.8
17 B -BHC 0.01 9 0 99 8 0 8 86 0 8 62 0 62 63 0 63 80 20.7
18 Heptachlor 0.01 101 010 97 0 97 9 0 9 107 O 107 142 0 142 108 17.8
19 Aldrin 0.01 61 0 61 48 0 48 8 0 8 73 0 73 64 0 64 66 195
20 Dichlofluanid 0.05 44 56 100 22 77 99 38 64 102 0 0O O 11 47 58 T2 615
21 op’-DDE 0.01 8 0 86 8 0 8 91 0 99 8 0 8 71 0 71 83 89
22 Procimidone 0.05 9% 0 9 84 0 8 8 0 8 94 0 94 135 0 135 99 209
B 23 pp’-DDE 0.01 81 0 8 69 0 69 93 0 93 90 0 9 8 0 8 83 11.2
24 op’-DDD 0.01 107 0107 9 0 9% 9% 0 9% 9 0 9% 90 0 90 97 6.5
25 pp’-DDD 0.01 92 0 92 86 0 86 8 0 8 8 0 8 8 0 81 87 46
26 pp -DDT 0.01 162 0 162 135 0 135 179 0 179 190 0 190 127 0 127 159 17.2
27 Cyhalothrin 0.05 94 0 94 8 0 8 8 0 8 86 0 8 8 0 8 87 48
28 Permethrin 0.05 116 0 116 109 0 109 103 0 103 110 O 110 100 O 100 108 58
29 Halfenprox 0.05 98 0 98 8 0 8 94 0 94 102 0102 78 0 78 91 10.7
30 Cypermethrin 0.05 105 0105 98 0 98 99 0 99 100 0 100 91 O 91 99 51
31 Fenvelerate 0.05 97 0 97 8 0 8 8 0 8 92 0 92 7 0 75 88 95
32 Tralomethrin 0.01 94 0 94 93 0 93 93 0 93 109 0 109 63 0 63 90 185
33 Pyrifenox Ztype  0.025 0 80 80 0 66 66 0 62 62 0 70 70 0 41 41 64 226
C 34 Pyrifenox Etype  0.025 0 94 9 0 80 80 0 76 76 0 83 83 0 3 35 74 307
35 Fipronil 0.01 0 87 87 0 101 101 0 132 132 0 102 102 0 114 114 107 157
36 Pyrazoxyfen 0.05 0 107 107 0 132 132 0 103 103 0 105 105 0 97 97 109 124

* mean and RSD Recovery of pesticides spiked to 5 agricultural products
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Fig.2 Gas chrmatograms of pesticide standard mixtureA,B,C
(0.002  0.01ppm)
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Fig.3 Gas chromatograms of agricultural products extracts

41 35%

GC-FPD
pH

DDD
pp-DDT 5

62

a1,2) brown rice extract fract.1 and 2 b-1,2) soybean extract fract.1 and 2 c¢-1,2) cabbage extract fract.1 and 2

d-1,2) onion extract fract.1 and 2 e-1,2) orange extract fract.1 and 2
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GC-ECD 36

Envi-Carb/NH FLO 2
5%
3
GC 2/3
3/4
700
D
46, 75
84 (1996)
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2)

38 204 210 (1997)

3) 24 124 127

(1999)
4 27 152 157

(2002)
5) 33 543 547 (1992)
6)

37 351 362 (1996)
7
39 13 24 (1998)
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10)
43 133 143
(2002)
11)
39 241 250
(1998)
12)
(1995)





