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Simultaneous Determination of Residues of 13 varieties of Triazine Herbicide in Soil by Gas Chromatography
LI Wei—jian, NIE Zhi—-qiang, CAl Yan—-ming, LIU Xiao—wei, WANG Lu, LI Hong

(Agro—Environmental Protection Institute of Ministry of Agriculture, Tianjin 300191, China)

Abstract: A gas chromatographic method was developed for the determination of residues of 13 varieties of Triazine herbicide in soil, which
includes desethylatrazine, atraton, simazine, atrazine, popazine, propazine, desmetryn, metribuzin, simetryn, ametryn, prometryn, dipropetryn,
and methoprotryn.The triazine herbicides were extracted with acetonitrile and water by ultrasonic extraction in 20 minutes and then cleaned
up with florisil solid phase extraction cartridge.The gas chromatographic analysis was performed by a capillary column and determined with
nitrogen phosphorus detector(NPD ).Thirteen triazine herbicides were effectively separated on this column.Linear correlation coefficients of
the 13 herbicides were higher than 0.999 in the range of 0.05 to 0.5 mg-L™. The limits of detection(LOD ) of the method were from 0.001 to
0.005 mg-kg™ for these compounds. Average recoveries of these herbicides from spiked samples ranged from 72.7% to 128.2% and the rela—
tive standard deviations( RSDs ) less than 20%.
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Table 1 Physical and chemical properties of the soil

7EH pH Bff A /mg kg A /mg-kg! A /mg ke
ES 8.35 40.72 3.70 75
)i 7.80 31.41 2.79 40
ITES 8.26 59.92 20.61 80
b | 7.70 53.23 5.53 70
S 8.38 24.43 0.57 90
KHE 8.04 44.6 10.3 55

Loifleke? Hlgke? SE/eket AHUT/e ke THIFRM
0.92 17.5 0.88 479 it
0.55 15.0 0.85 3.49 ikt
0.83 19.0 1.00 5.77 et
0.50 18.0 1.02 5.08 R
091 20.0 1.80 5.94 et

0.62 16.8 1.21 1.19 B+
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Figure 1 Chromatograms of 13 target herbicides
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Table 2 Regressional equations, correlation coefficients, limit of detections and linear ranges of 13 triazine herbicides

EA M=y FHIEFREL LML /mg -1 AR BR /mg - L7

i £ B B y =26.157p-0.778 0.999 8 0.05~5.0 0.05
F5Rim y =27.533p+0.198 0.999 7 0.05~5.0 0.02
PEIH y =32.823p-0.475 0.999 8 0.05~5.0 0.02
It y =39.974p+0.147 0.999 7 0.05~5.0 0.01
FhK y =41.563p+0.467 0.999 7 0.05~5.0 0.01
BT y =32.663p+0.157 0.999 7 0.05~5.0 0.02
o y =38.078p-0.376 0.999 7 0.05~5.0 0.02
FETOHE y =21.179p-0.148 0.999 7 0.05~5.0 0.03
IR y =36.574p-0.608 0.999 7 0.05~5.0 0.02
5K y =33.304p-0.049 0.999 7 0.05~5.0 0.02
FhE y =30.173p+0.250 0.999 7 0.05~5.0 0.01
SN y =45.836p-0.441 0.999 6 0.05~5.0 0.01
SN i y =31.778p+0.232 0.999 7 0.05~5.0 0.01
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Table 3 Result of recovery and precision for 13 triazine herbicides in different soils(n=3)

o gk T il IR deae v Rt
[I%/% RSD/% [I%/% RSDI% [0105%/% RSDI% /% RSD/% [0 4%/% RSD/% [A%/% RSD/%

JI T R 0.01 79.1 19.4 98.3 1.5 1106 117 778 9.6 80.4 9.5 85.0 7.6
0.1 1178 6.8 1187 172 1246 80 96.4 156 1002 89 1119 107

0.5 110.1 4.2 1089 3.4 1145 56 923 10.3 95.1 44 1015 65

2 0.01 81.5 18.1 97.2 12.1 1097 166  77.0 12.4 85.9 104 841 8.1
0.1 98.6 5.9 1007 159 1226 8.1 83.3 143 84.1 6.9 94.0 9.6

0.5 96.7 23 94.1 6.9 1063 6.1 95.7 8.3 928 72 98.9 3.1

[ifpEes 0.01 84.1 182 979 1.6 1093 169 770 139 85.1 134 787 172
0.1 1062 5.8 1087 163 1282 6.7 80.6 17.6 84.7 75 93.5 9.8

0.5 98.3 6.7 1032 54 1105 0.4 96.4 8.7 96.1 84 1012 70

F5 R 0.01 78.8 157 943 112 1051 176 752 13.9 80.1 113 79.1 159
0.1 95.8 5.8 98.2 160 1185 76 80.1 182 782 7.1 86.8 9.8

0.5 98.7 6.3 1014 6.8 98.4 43 96.3 8.9 89.6 103 952 72

FNI 0.01 76.1 184 916 104 1055 88 754 149 789 112 790 127
0.1 922 5.4 96.6 158 1136 6.1 78.1 174 769 7.4 85.6 9.5

0.5 1017 6.6 1023 7.8 1012 43 88.9 53 83.2 6.9 96.3 6.7

BT 0.01 78.8 182 90.0 158 1117 124 776 16.7 81.0 121 808 112
0.1 95.7 5.6 97.4 164 1169 73 79.6 9.1 79.3 72 88.8 9.7

0.5 1023 69 95.4 7.2 1043 42 927 3.8 94.2 4.8 923 3.1

FE 0.01 81.7 18.1 95.2 1.4 1093 89 75.5 8.2 86.3 108 850 9.7
0.1 99.1 6.4 1008 103 1223 72 82.4 15.3 84.1 75 922 10.0

0.5 96.6 72 90.4 6.3 1032 26 98.1 43 1016 42 98.1 53

e 0.01 727 205 88.7 1.9 1042 100 749 6.2 82.9 117 841 10.6
0.1 96.9 6.4 98.8 163 1180 5.0 86.0 187 84.9 6.9 939 10.5

0.5 1012 7.8 97.6 8.3 98.9 7.4 89.4 5.6 98.2 7.8 96.3 4.3

PR 0.01 79.7 14.1 95.5 164 1087 92 76.4 9.9 83.9 120 848 15.5
0.1 1006 6.8 1028 167 1250 80 85.4 17.9 83.3 73 92.1 10.4

0.5 98.3 43 99.3 7.8 1026 2.6 96.7 8.4 95.4 87 1012 98

K G 0.01 78.7 138 945 125 1067 108 788 8.9 82.2 192 838 17.8
0.1 94.6 6.7 97.8 165 1156 60 80.9 189 798 73 87.0 10.2

0.5 99.3 3.9 102.8 4.1 98.5 72 94.7 5.9 89.7 2.1 95.4 6.4

FIRE 0.01 77.8 152 955 140 1097 83 76.5 43 82.2 130 829 16.0
0.1 94.9 6.8 98.2 159  119.1 7.1 80.4 17.2 80.0 7.8 87.8 9.9

0.5 98.4 7.6 83.2 7.3 97.6 3.2 96.1 73 96.4 9.6 96.2 4.8

ST 0.01 79.3 149 946 132 1078 100 755 6.8 85.6 119 887 13.8
0.1 101.1 6.9 1062 163 1230 6.0 87.5 13.2 89.2 8.2 99.2 10.6

0.5 89.4 5.2 923 43 1139 38 93.1 4.2 92.1 6.9 94.3 72

48 T4 0.01 88.8 178 1080 117 1187 84 83.0 138 903 11.8 962 13.2
0.1 94.5 6.6 1044 165 1232 56 90.2 12.8 85.1 7.1 93.7 10.9

0.5 98.2 7.2 96.9 9.8 115.4 32 96.4 7.6 91.7 10.2 103.4 43
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