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Multiresidue Analysis of Pesticides in Agricultural Products by GC

Organonitrogen Pesticides Analysis
Using Envi-Carb/NH  Cartridge Column Cleanup
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Summary

A method for the multiresidue analysis of 68 organonitrogen pesticides in agricultural products by
GC-NPD using Envi-Carb/NH cartridge-column cleanup was developed The pesticides in cereals and
pulse were extracted with acetonitrile, and those in vegetables 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 1%
acetone-hexane and the pesticides were determined by GC-NPD Recoveries of 56 pesticides added to
brown rice soybean cabbage onion and orange a 0.025 0.2p g/g were 67 110% except
acetamiprid, cafenstrole, chinomethionate, clofentezine cyromazine diclofluanid, oxamyl pyrimidifen and
tricyclazole And dimethenamid, flutolanil and uniconazole P could not be analysed in some of the
agricultural products in this method

Key Words Envi-Carb/NH Envi-Carb/NH cartridge column
organonitrogen pesticide agricultural products GC
5%
(FLO) 4 GC-NPD 1.
( 20
) 3 Dr. Ehrenstorfer GmbH Riedel de Haen
GC 10 20mg
20mL 1000mg/L
Envi-Carb/NH
68 GC-NPD (25 20mg/L)
A 2.5mg/L
1 2-1-34
( ) 5mg/L

-142-



P
E z
10mg/L
B
10mg/L 20mg/L
C 10mg/L
20mg/L
n_
Envi-Carb/NH SPELCO

Envi-Carb(500mg)/NH  (500mg) 3mL,Tube

2.GC
GC-NPD AGILENT TECHNOLOGIES 6890N
RESTEK Rtx-CLPesticides(0.32mm i.d.x 30m

0.25u m),
60 (2 )-20 / -160 -7 [/
-300 (G )
220 ,
300
2.3mL/ (60 )
30u L
3.
GC

-143-

1
1kg
GC-FPD NPD
2%
2)
@
10g
300mL 70mL
10 200mL 5A
, 10mL 3
40mL
5 200mL
6% /
10mL
@
10g
300mL 50mL
50g
5A 50mL
10mL 2
6% / 10mL
3)
GC-FPD 1mL HPLC
5mL
2mL GC-ECD NPD 25%
/ 2mL
25% / 20mL
Envi-Carb/NH 25%
/ 20mL
1% / imL
09mL GC-NPD
GC-NPD 30pL
Fig.1
1_Envi-Carb/NH2
68 Envi-Carb/NH
25% -
67
20mL 20mL



Cereals and Pulse(1kg)

Sample(109)

crush

acetonitrile (70mL)

Acetonitrile layer

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

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 1%acetone-hexane(1mL)

Take 0.9mL

GC-NPD
Fig.1 Analytical procedure for pesticides in agricultural products

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

2.
5 10g 0.1mL
Table 1 5
(RSD)
Fig.2 A B C(0.05 0.4mglL)
Fig.3 GC
Fig.3
(RSD)
A
RSD  34%
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Vegetables and Fruits

crush(Cabbage and Onion add 20mL of H PO )

Sample(10g)

ethyl acetate (50mL)x 2

stand for one day Na SO (509)
shake for 10min filter homogenize
I
Filtrate Residue Filtrate Residue

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

Take 1mL Take 5mL

GC-FPD GC-HPLC
Take 0.1mL
GC-ECD

wash with acetonitrile (10mL)x 2 wash with ethyl acetate (10mL)x 2

20



Table 1 Recovery of Pesticides Spiked into Agricultural Products

St. No. Pesticides Spiked Reovery(%,mean,n=3) RSD(%)
(0 g/9) Brown rice Soybean Cabbage Onion Orange mean

1 Oxamyl 0.5 16 11 34 46 32 28 46
2 Isoprocarb 0.5 89 90 85 85 86 87 2
3 Fenobucarb 0.5 88 91 88 88 78 87 5
4 Chlorpropham 1 77 87 80 84 79 81 4
5 Triflumizol metabolite 1 88 88 89 81 78 85 5
6 Pyrimethanil 0.5 93 92 80 66 78 82 12
7 Pirimicarb 0.25 85 90 71 60 90 79 15
8 Simetryn 0.5 95 87 88 72 94 87 10
9 Esprocarb 1 88 89 88 92 92 90 2
10 Carbaryl 1 94 81 102 111 123 102 14
11 Cyprodinil 0.5 92 87 83 70 99 86 11
12 Cyanazine 0.5 81 78 77 76 92 81 7
13 Triflumizole 1 98 86 34 57 60 67 34
14 Pretilachlor 1 92 91 84 93 89 90 4
15 Uniconazole P 1 87 68 88 113 (377) 89* 12*
16 Miclobutanil 1 94 93 85 92 86 90 4
17 Pyriminobacmethyl (2) 1 96 101 87 91 106 96 7
18 Pyriminobacmethyl (E) 1 99 98 82 96 90 93 7
19 Thenylchlor 1 94 97 76 95 60 85 17
20 Etoxazol 1 92 53 71 76 79 74 17
21 Mefenacet 1 103 102 91 93 115 101 8
22 Pyridaben 1 93 77 83 89 97 88 8
23 Trifluralin 1 80 88 81 74 69 78 8
24 Bendiocarb 1 77 87 98 88 95 89 8
25 Cyromazine 1 0 73 0 0 97 34 124
26 Dimethenamid 1 86 100 (668) 82 86 71%* 8*
27 Alachlor 1 88 81 100 94 82 89 8
28 Thiobencarb 1 80 88 85 86 82 84 3
29 Tetraconazole 1 80 82 83 83 96 85 7
30 Pendimethalin 1 77 82 81 84 78 80 3
31 Penconazole 1 72 76 86 83 80 79 6
32 Chinomethionat 1 0 0 0 0 0 0

33 Paclobutrazol 1 96 94 110 107 90 99 8
34 Hexaconazole 1 83 87 84 87 79 84 4
35 Kresoxim-methyl 1 85 92 84 89 77 85 6
36 Flusilazole 1 84 88 83 82 83 84 3
37 Cyproconazole 1 87 98 100 88 95 94 6
38 Chlorfenapyr 1 84 96 89 90 83 88 5
39 Tricyclazole 1 33 44 53 38 95 53 42
40 Diflufenican 1 85 89 85 90 97 89 5
41 Tebuconazole 1 86 90 94 87 81 88 5
42 Pyributicarb 1 81 79 81 81 80 80 1
43 Fenarimol 1 80 82 82 82 85 82 2
44 Acetamiprid 1 37 62 89 15 93 59 51
45 Clofentezine 1 0 8 9 35 10 12 95
46 Pyrimidifen 1 22 77 54 23 45 44 47
47 \Iprodione metabolite 2 87 46 81 91 82 77 21
48 Pencycuron 2 111 64 61 84 78 80 23
49 Methabnzthiazuron 2 77 105 107 96 121 101 14
50 Terbacil 2 75 92 67 86 92 82 12
51 Diethofencarb 2 93 97 77 88 87 88 8
52 Metolachlor 2 91 94 75 88 61 82 15
53 Dichlofluanid 1 61 16 19 0 14 22 94
54 Triadimenol 2 121 121 75 109 126 110 17
55 Butachrol 2 91 54 76 91 87 80 18
56 Chlorfluazuron 2 33 46 46 42 55 44 16
57 Flutolanil 2 92 140 69 83 35 84 41
58 Thifluzamide 2 91 97 75 88 87 88 8
59 Fludioxonil 2 88 83 58 80 83 78 13
60 Mepronil 2 92 109 124 117 80 104 16
61 Propiconazole 2 96 83 78 85 93 87 8
62 Pyraflufen-ethyl 2 95 99 77 92 92 91 8
63 Lenacil 2 77 99 69 75 114 87 20
64 Iprodione 2 111 108 81 94 122 103 14
65 Cyhalofopbuthyl 2 93 101 77 87 96 91 9
66 Bitertanol 2 101 108 79 87 85 92 12
67 Cafenstrole 2 246 237 82 126 111 160 42
68 Difenoconazole 2 95 104 71 79 104 91 15

*: Recoveries and RSD from four agricultural products
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Fig.2 Gas chrmatograms of pesticide standard mixtureA,B,C
(0.05 0.4mg/L)
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Fig.3 Gas chromatograms of agricultural products extracts
a) brownrice b) soybean c) cabbage
d) onion €) orange
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1) 33 543 547 (1992)
2)

(1995)
)]

38 204 210 (1997)
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