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Fig.1 Chromatograms o urine analysis
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a,b,c,d were methanol/ sulfonic acid ,propanol/ trifl uoroacetic acid , dichloropropanol/ hydrogen chloride ,and trifluoroethanol/ boron
trichlorid derivatizition respectively ;a1 ,b1 ,c1,d1 obtained from blank urine;az ,bz ,c2 ,d2 were obtained from the urine containing 50

ng/ mL of 2,4D,2,4DP,MCPA ,and 200ng/ mL of DCPA ; chromatographic peaks:1 DCPA ; 2 MCPA ; 32 ,4DP; 4 2 4D.
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Table 1 Detection limit of herbicides in urine o some more sensitive method and retention time of derivative of her bicide

. N tr Detection limit (ng/ mL)
Direvatization method
2,4D 2, 4DP MCPA 24D 2 4DP MCPA
Methnol/ sulfuric acid 6.597 6.354 5.822 10 5 > 200
Methnol/ trifl uoroacetic acid 6.597 6.354 5.822 20 10 > 200
Ethanol/ trifluoroacetic acid 7.280 6.964 6.516 20 10 > 200
Ethanol/ hydrogen chloride 7.282 6.965 6.517 10 25 > 200
Propanol/ trifl uoroacetic acid 8.156 7.853 7.508 15 7 >200
Butanol/ sulfuric acid 8.913 8.600 8.340 20 9 > 200
Butanol/ hydrogen chloride 8.913 8.601 8.340 10 8 >200
Butanol/ trifl uoroacetic acid 8.912 8.600 8.338 10 10 >200
Pentanol/ hydrogen chloride 9.600 9.310 9.095 20 30 >200
Benzyl alcohol/ sulfuric acid 11.317 11.031 10.901 20 15 > 200
Benzyl alcohol/ trifl uoroacetic acid 11.318 11.031 10.900 20 20 > 200
Dichloropropanol/ hydrogen chloride 10.754 10. 484 10.318 10 15 15
Dichloropropanol/ sulfuric acid 10. 755 10. 485 10. 320 10 7 40
Dichloropropanol/ boron trichloride 10.753 10. 485 10.319 10 9 30
Trifluoroethanol/ boron trichloride 5.873 5.534 5.169 15 25 20
Pentafl uoropropanol / sulfuric acid 5.906 5.557 5.227 20 9 50
2.5
1 2.,4D 2,4DP 30 1000
ng/ mL MCPA 50 1000 ng/ mL DCPA 500 ng/ mL , 3
DCPA 500 ng/ mL 2 ,
(8l 2 .,4D 2 ,4D 121 +100 ng/ mL (Mean+ CV) ,
MCPA M CPA 145 +184 ng/ mL (Mean+ CV) , ol 2.,4D
2,4D 133. 74 g/ mL
Table 2 The linearity and recovery
Derivatization method Herbicide Linear equation ggﬁ;ﬂﬁp R;CZ:;W( % ’2;37)
Methanol / sulfuric acid 2.,4D Y =0. 00261 X + 0. 0060 0.9993 99.6 8.2
Methanol / sulfuric acid 2 4DP Y =0.00242 X + 0. 0101 0.9988 98.8 6.0
Dichloropropanol/ hydrogen chloride 2,4D Y =0.00203 X - 0.0173 0.9997 98.3 8.1
Dichloropropanol/ hydrogen chloride 2 ,4DP Y =0.00211 X + 0. 0041 0.9993 99.1 7.6
Dichloropropanol/ hydrogen chloride MCPA Y =0.00088 X - 0.0100 0.9998 98.8 8.6
Trifluoroethanol/ boron trichloride 2.,4D Y =0.00331X + 0.0041 0. 9955 100.3 8.3
Trifluoroethanol/ boron trichloride 2 ,4DP Y =0.00282 X + 0. 0060 0.9996 100.1 8.3
Trifluoroethanol/ boron trichloride MCPA Y =0.00103 X + 0. 008 0.9997 98.8 7.0
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The Gas Chromatographic Analytical Methodsfor the
Deter mination of Three Phenoxy Acid Herbicides in Urine

XIN Guo-bin*, TAN Jiayi ">, YAO Li-juan’® , JIAN G Zhao-lin®,
ZHU Yu?*, SON G Hui?
(1. Forensic Medical Examination Center of Beijing Public Security Bureau, Beijing 100085;
2. Criminal Police College of China, Shenyang 110035)

Abgtract : In this paper the reaction conditions of esterifying derivatization of 2 ,4-D ,2 ,4-DP, and MCPA
with methanol , ethanol, npropanol, nbutanol, npentanol, benzylalcohol, trifluoroethanol ,
pentaflouropropanol , 1 ,3-dichloropropan-2-ol , and pentafluorobenzyl alcohol using sulfuric acid, boron
trichloride, hydrogen chloride and trifluoroacetic acid as catalyst were studied. The hydrogen chloride
and trifluoroacetic acid was respectively produced by reaction of acetyl chloride or trifluoroacetic acid
aldehyde with trace water in reaction system. At the base of thisinvestigation, the analytical methods of
the three herbicides in urine usng various esterifying derivatizition and gas chromatography with
electron capture detection were developed. The detection limits of the most senstive method for 2 ,4-D
and 2 ,4-DP were below 10 ng/ mL , and that for MCPA was below 20 ng/ mL. The linear relationships
and recoveries of some sendtive methods were determined. The results were satiSactory. The sendtive
methods developed in this paper are suitablefor urinary analys s of poisoning subjects and occupationally
exposed subjects.

Keywor ds: Phenoxy acide herbicides; Urine; Gas chromatography
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