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Abstract: The herbicide dicamba (2-methoxy-3,6-dichlorobenzoic acid) in soil and plants was determined by
gas chromatography-mass spectrometry (GC/MS). The samples were extracted with diethyl ether at pH 2, and
washed with 0.1 N HCI, and then dried. The dried residue was derivatized in 1 mL of 10% H,SO,-MeOH
for 2 hr at 80 °C. The reaction mixture was neutralized with 4 mL of sodium bicarbonate solution and re-
extracted with 5 mL of diethyl ether. After the extract was concentrated, dicamba was determined by GC/MS-
SIM mode. There was good linearity above 0.999 in the ranges of the 1.0~100 pg/kg. Total 42 sample including
32 soil samples and 10 plants samples were analyzed by developed method. Dicamba was detected in the
concentration range of 2.9-123.9 pg/kg in 15 samples among 32 soil samples and in the concentration range
of 43-33,252 pg/kg in 5 samples among 10 plants samples. A cause of the wither and die of the pine trees
is suspected to spray dicamba around or directly to them.
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Table 1. GC/MS operating parameters for the analysis of dicamba

Parameter Conditions
Column HP-5MS (Cross-linked 5%phenylmethylsilicon), 30 mx0.25 mmI.D.x0.25 pm F.T
Carrier He at 0.8 mL/min
Oven Temp 10 °C/min 5 °C/min post run

Injector type split mode (1:10)

Injector Temp 250 °C

Transfer line 280 °C

Selected Ion Group Start time(min)
1 5.0

Group 2 7.0

100 °C (0 min) = 140 °C — 170 °C

300 °C (5 min)

Selected lons, m/z
159, 183, 203, 205, 218, 234
203, 205, 234
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Fig. 1. Total ion chromatograms of standard solution (10 pg/L.), reagent blank, and real sample (dicamba 124 pg/kg) by GC/

MS-SIM.
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Fig. 2. Mass spectrum of dicamba-methyl ester.
Table 2. Precision and accuracy of dicamba in soil and plants (n=5)
Spiked amount Matrix Detected Conc Mean Accuracy Precision
(g/kg) (g/kg) (g/kg) (%) (%)
50 plant 48,49,52,5.0,5.1 5.0+0.1 100.0 2.83
’ soil 4.6,4.4,4.8,409, 4.7 4.7+02 93.6 3.67
00 plant 51.6, 50.9, 48.9, 48.7, 50.7 502412 100.4 230
: soil 433,472,479, 44.6, 493 46.5+2.20 92,9 4.73
200.0 plant 204.5, 201.4, 198.6, 187.0, 208.4 200.0+7.3 100.0 3.63
’ soil 187.1, 179.5, 193.5, 192.7, 176.9 185.9+6.7 93.0 3.63
012 ezl HEHA KUt Table 39 BEF F U

Area ratio
o o o g
g 8 8 =

o
Q
[y}

o

0 20 40 60 80 100
Conc.(ug/kg)

Fig. 3. Calibration curve of dicamba.
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Table 3. Analytical results of dicamba in soil and plants (n=5)

3

A}

Table 3. Continued

Sample No Matrix Results (ng/kg) Sample No Matrix Results (ng/kg)

S-01 Soil ND Control-02 Soil ND

S-02 Soil ND Control-03 Soil ND

S-03 Soil 3.7 Control-04 Soil ND

S-04 Soil ND Control-05 Soil ND

S-05 Soil 43 Control-06 b A ND

S-06 Soil ND Control-07 Pine needles ND

S-07 Soil 12.9 Control-08 Poplar leaf ND

S-08 Soil 76.7

:‘1)(9) :zli 122:2 izt 24 A Felssic

S-11 Soil 19.6

S-12 Soil 7.3 4.4

- o . EAE T OE 24T 23 F 30 A

15 Soil 299 F 3 157 A BA YZubrt 2.9-123.9 pgked] &

S-16 Soil 33 =R HAEHAY 53] A8 2 7HolA 50 pgkg

S.17 Soil 153 o9 2 FEE it AEH A

S-18 Soil ND A AEAE AT T 100 AR T H A

S-19 Soil 29 FolA tghulrt 43-33,252 pgkee] FEE HAEHA

S-20 Soil ND th &3] A& 3 7] Al FoA Tzkulrt 29-33 mg/kg

S-21 Soil 7.0 9] 52 FEE AEFHNL olE BE AEE &Yl

S-22 Soil ND k.

S-23 Soil ND = HAEE e FHY EY FAME tzbrt

S-24 Soil ND =7 AEHl w2t tzhnte] Al tigk B S

S-25 Soil ND HAFA Ut} 53] Tzt A JfFshe L

526 Soil 45 £ Aol A HEele 5 U7y =5

827 Soil ND 3 A} S4S BAT. B Fore Welx) P A

528 Soil ND g9 Pz B % HEARNME Ot A%

S-29 Soil ND =) gkt

530 Soil ND 919 AR 24 A9 2R} Aol T

S-31 Soil ND Halzy gEgs 2L Jeh) v 9B = vA}e

532 Soil NP 5 QneE d5E 93 AU A e

s Premedes 2o L 709 EYM HIE AAA @2 g
’ 7 rzte] ola) 4EH9e-e Ak gtk

P-03 glass ND

P-04 lass ND - _

P-05 ilass 95 Hu=d

P-06 glass ND 1. C. Cox, J. Pestic. Reform. 14, 30-35(1994).

P-07 glass 43 2. F. S. Crosswhite, W. R. Feldman and E. W. Minch,

P-08 glass ND Impact of herbicides on cacti. Desert Plants, 11, 9-

P-09 Pine needles 32,135 31(1995).

P-10 Pine needles 33,252 3. M. Vink and J. M. van der Poll, J. Chromatogr. A, 733,

Control-01 Soil ND

361-366(1996).
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4. J. A. Field and K. Monohan, J. Chromatogr. A, 741, Chromatogr., 17 2667-2674(1994).

85-90(1996). 10. V. M. A. Hakkinen, K. Grob and C. Burki, J. Chro-
5. M. K. Hong, M. C. Kim and A. E. Smith, J. AOAC matogr., 473, 353-358(1989).

Int., 79, 998-1004(1996). 11. N. D. Gangal, S. S. Bondre and P. S. Ramanathan, J.
6. E. M. Thurman, L. R. Zimmerman and D. S. Aga, Int. Chromatogr. A, 884, 243-249(2000).

J. Environ. Anal. Chem., 79, 185-198(2001). 12. T. Henriksen, B. Svensmark, B. Lindhardt and R. K.
7. J. C. Van Damme and M. Galoux, J. Chromatogr. 190. Juhler, Chemosphere, 44, 1531-1539(2001).

401-410(1980). 13. K. V. Penmetsa, R. B. Leidy and D. Shea, J. Chromatogr:
8. A. J. Krzyszowska and G. F. Vance, J Agric. Food A, 745, 201-208(1996).

Chem., 42, 1693(1994). 14. H. Liu, J. Song, P. Han, J. Sep. Sci., 29,1038-1044(2006).
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    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


