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Determination of Twelve Triazine Herbicide Residues in Soil by High Performance Liquid Chromatography

with Accelerated Solvent Extraction and Solid—phase Extraction

WANG Xiao—fei, LIU Xiao—wei’, WANG Lu, LUO Ming, CHEN Shan-shan, PENG Yi

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

Abstract: A method was established by high performance liquid chromatography (HPLC) coupled with accelerated solvent extraction( ASE)

and solid—phase extraction(SPE) for determination of 12 triazine herbicides residues in soil samples. In this study, the samples were ex—

tracted with acetonitrile using ASE, enriched and then cleaned up with NH; solid—phase extraction cartridge. The HPLC analysis followed

by diode array detector( DAD) was performed using a C18 column, and quantitative analysis was conducted by the external standard

method. The results showed that 12 triazine herbicides were effectively separated using the method above. The linear regression analysis da—
ta indicated that there was a good linear relationship between response and concentration in the range 0.02~2.00 mg- L™, and the correlation

coefficients were 0.998 4~0.999 9. The limits of detection(LOD ) of this method ranged from 0.004 to 0.005 mg-kg™'. The method was

also validated by analyzing spiked soil samples at the three levels(0.02, 0.04 and 0.10 mg-kg™"). The average recoveries of 12 triazine

herbicides in spiked soils were ranged from 75.2% to 112.7% with the relative standard deviations(RSD ) between 1.1% and 13.3%, and

the limits of quantity (LOQ) were in the range of 0.01~ 0.02 mg-kg™. The performance of the method was further validated by analysis of
two different regional soil samples. Similarly, the overall results confirmed that the analytical method could meet the requirements for the si—
multaneous determination of 12 triazine herbicides residues in soil.
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Table 1 Gradient elution program
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Table 2 The recovery of twelve triazine herbicides with different extraction solvents

Herbicides BRELF] I R % TN s =58 (VYL 50:50) [ 22/% TN TE 2V, 50:50) [ /%
Atrazine—desethyl (it 2, JET 4R HE) 89.8 83.3 91.5
Simazine( PG ¥ ) 87.3 81.5 90.6
Cyanazine (ff50t) 85.8 85.5 95.2
Desmetryne (HH4t) 86.5 25.1 34.8
Atrizine(55257) 88.0 83.1 92.6
Methoprotryne( T 5 ) 104.0 29.4 36.4
Ametryne (35 K it 113.9 26.6 37.1
Propazine(Fh K Ht) 99.7 83.8 93.2
Terbuthylazine (4 T ¥t) 91.0 85.4 97.1
Prometryne(Fh &4t ) 92.1 27.6 41.6
Terbutryne (43§ T ¥4t) 87.7 26.6 39.1
Dipropetryne (554t ) 88.7 29.3 38.5
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Figure 1 The recovery of twelve triazine herbicides at different temperatures
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Figure 2 The recovery of twelve triazine herbicides with different elution agents
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Figure 3 Chromatogram of the twelve triazine herbicide standards(1.00 mg-L™")
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Table 3 Linear ranges, Linear Equations, correlation coefficients and limits of detection(LOD ) data of the twelve triazine herbicides

Herbicides [ 251 Linear ranges %ﬁ?ﬁ@/ Linear Equations correlation coefficients LOD *@ME/
mg-kg™ Eqivg LSS mg- L™
Atrazine—desethyl (i 2, ZE P[44 ) 0.02~2.00 Y=1.76x10°X+321.08 0.999 8 0.005
Simazine( Pt ) 0.02~2.00 Y=2.32x10°X-129.09 0.999 7 0.004
Cyanazine (5 5EH) 0.02~2.00 Y=1.85x10°X-218.05 0.999 7 0.005
Desmetryne (B4 ) 0.02~2.00 Y=2.18x10°X-24.01 0.999 8 0.004
Atrizine(F5 ) 0.02~2.00 Y=2.20x10°X+47.68 0.999 9 0.005
Methoprotryne( 3 #53t ) 0.02~2.00 Y=1.79x10°X-102.49 0.999 2 0.005
Ametryne (55 K it ) 0.02~2.00 Y=1.98x10°X-130.45 0.999 6 0.005
Propazine(Fh K ) 0.02~2.00 Y=2.01x10°X+121.10 0.999 8 0.005
Terbuthylazine (45 T ) 0.02~2.00 Y=1.83x10°X+136.39 0.999 9 0.005
Prometryne(FM i) 0.02~2.00 Y=1.99x10°X-87.58 0.999 8 0.004
Terbutryne (45 T4+) 0.02~2.00 Y=1.89x10°X-127.26 0.999 8 0.005
Dipropetryne( P4t ) 0.02~2.00 Y=1.90x10°X+7 066.04 0.998 4 0.005
F 4 12 FZIEEBREF R AR E S E B R E R E
Table 4 Spiked recoveries and relative standard deviations of the twelve triazine herbicides
Herbicides Added  Spiked recoveries  RSDAIXf — LOD || Added  Spiked recoveries  RSD A1 LoD
e ﬂshu%/ mfjee P 22/ ﬁ%ﬁﬁf e ‘(ﬁ“&ﬁui/ e P 22/ m’%ﬁg/
mg-kg™! (n=5)/% %o mg-kg! mg-kg (n=5)1% %o mg-kg™!
Atrazine—desethyl ~ 0.02 95.7 L5 0.02 Ametryne 0.02 109.4 7.0 0.01
(BLZIERTHHIH) 0 04 105.6 1.6 (XA 0.04 105.5 11
0.10 93.5 3.4 0.10 91.6 2.5
Simazine 0.02 103.7 4.5 0.01 Propazine 0.02 86.3 1.2 0.01
(VY3 0.04 101.6 1.4 (FhXH) 0.04 92.5 7.9
0.10 90.1 2.7 0.10 98.8 22
Cyanazine 0.02 90.9 1.7 0.02 | Terbuthylazine 0.02 111.2 3.9 0.01
() 0.04 93.1 1.5 CReTH) 0.04 103.1 3.5
0.10 86.5 2.4 0.10 106.5 2.1
Desmetryne 0.02 109.0 13.3 0.01 Prometryne 0.02 112.7 3.9 0.01
(TR ) 0.04 75.2 2.5 (FhEde) 0.04 107.8 2.9
0.10 83.1 1.9 0.10 92.8 1.5
Atrizine 0.02 85.7 1.8 0.01 Terbutryne 0.02 107.7 2.4 0.01
(G55 0.04 89.3 2.6 (Fe T 0.04 103.6 1.6
0.10 87.1 22 0.10 91.0 2.0
Methoprotryne 0.02 93.3 11.4 0.02 Dipropetryne 0.02 110.5 2.3 0.02
(FEHH) 0.04 98.8 7.9 (5 NH) 0.04 99.1 2.8
0.10 92.1 2.6 0.10 88.7 2.3

PEILEER 0.034 mg-ke™', 4T HEN 0.039 mg-ke™', 5+
¥R 0.039 mg-ke ™, Hip R 2y ¥R o 17kl
DL R 38 v 22 = R A 255 BR RGN
3 it
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FIPEAL , 3RS T B BRI 5 fb AN A B S5CR | RERE X
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(2)12 A = BB EFILE 0.02~2.00 mg- L™ 5 [
INZRMEC R AT, FHOCREAE 0.998 4~0.999 9 2 [H],
5K H FRAE 0.004~0.005 mg-kg™ 2 i) ; 7€ 0.02~0.10
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