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Determination of 12 azole fungicide residues in beans and
corn by offline disperse solid phase extraction and
gas chromatography-negative chemical
ionization mass spectrometry
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Abstract A confirmatory method is proposed for the determination of 12 azole fungicide resi-
dues in beans and corn with the technique of offline disperse solid phase extraction DSPE
and gas chromatography-negative chemical ionization mass spectrometry GC-NCI/MS . The
pesticides interested were extracted from the samples with acetonitrile containing 1% acetic
acid and simultaneous liquid-liquid partitioning formed by adding anhydrous magnesium sulfate
plus sodium acetate followed by a simple cleanup step known as dispersive solid-phase extrac-
tion. The aliquot was determined and confirmed by GC-NCI/MS using external standard
method. The recoveries of all pesticides were between 70% and 130% at the three spiked
levels 10 pg/kg 20 wg/kg and 40 pg/kg. The relative standard deviations were less than
13.9%. The linearity of method was good from 50 to 1 000 pwg/L. The limits of quantification
LOQ were less than 8 wg/kg. The method is selective with no interference and is suitable for
the confirmatory of pesticide residues in beans and corn.
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66. 63% Card 120 ~ 400
-N- PSA
MRL 40 ~ 60 C18-H 17% 40 ~ 60
0.05 1.0 mg/kg 0.05 0.02 isazofos
mg/kg 0.05 0.02 mg/kg triadimefon triflumizole
0.2 0.1 mg/kg paclobutrazol imazalil
hexaconazole myclobutanil
diclobutrazol propiconazole [ +
I epoxiconazole fluquincon-
azole difenoconazole
- NPD - =98. 0% Dr. Ehrenstorfer
ECD :
1.2
2
- 10. 0 mg 0.01 mg 10 mL
GC-MS GC-MS
EI CI 1.00 g/L 12 4
GC-MS C
EI 33 EI 0.5 mL
10 mL
50 mg/L
CI NCI “ ” 10 000 1 000 500 200 100
50 ng/L
1.3
1.3.1
¥ ! ¢ ’ 15¢g 0.01 g
1 ! " 250 mL 30mL 1%
NCI 15¢g 6g
40 min 150 mL
2003 Steven QuUEChERS Quick 20 mL 1%
Easy Cheap Effective Rugged and Safe 40 C
2 mL
v 1.3.2
QuEChERS 200 mg PSA 100 mg 100
GC-NCI/MS mg CI18-H 17% 1 min 0.45 pm
12 GC-MS
1.4 GC-MS
1 1.4.1 GC
1.1 DB-17 ms 30 m x
- Agilent 6890N GC-5973 0.25 mm 0.25 pm 70
Inert MS CI C 30 C/min 220 C
2 C/min 228 T 8 C/min
Pesti- 280 C 10 C/min
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300 C 12. 5 min 300 C
250 C =99. 999% =99. 99% 150 C 150
1.0 mL/min 1 pL C 105 eV 6. 50 min
0. 17 MPa 25 psi 2.0 min SIM
1.4.2 MS 1
1 GC-NCI/MS SIM
Table 1 List of selected ions for each pesticide and its linear equation correlation coefficient
and limit of quantification LOQ
. Retention time Retention SIM ions . . Correlation LOQ/
Pesticide . . . . Linear equation* * .
window/min time/min m/z coefficient ng/kg
Isazofos 6.50 -8.50 7.78 313" 314 315 Yy =34.528x +338. 21 0.9996 2.0
Triadimefon 8.50 —11.65 9.20 127° 129 166 Yy =797.59x + 17922 0.9933 0.50
Triflumizole 9.78 286 345" 347 y =1480.2x +27709 0.9955 1.
Paclobutrazol 10.92 203* 294 295 y=12.447x +293.65 0.9978 8.0
Hexaconazole 11.48 221 257% 259 277 Yy =1266.0x +25936 0.9945 0.25
Imazalil 11.65 -13.50 11.85 35 240 296° Yy =23.416x +223.45 0.9927 4.0
Diclobutrazol 11.90 104 222* 224 327 y =801. 12x + 14006 0.9971 0.50
Myclobutanil 12.54 288" 289 290 Yy =1346.9x +27680 0.9947 0.25
Propiconazole- | 13.50 - 17.00 14.04 256 ° 258 305 341 Yy =25.547x +835.91 0.9947 1.0
Propiconazole- [ 14.13 256 258 305 341 Yy =255.86x +5180.1 0.9915
Epoxiconazole 15.28 224 247 2937 295 Yy =939.86x +20473 0.9918 0.50
Fluquinconazole 17.00 -30.00 18.58 339" 348 350 375 Yy =3125.8x +47759 0.9964 0.50
Difenoconazole 22.63 310 348 350 405 Yy =64.035x +1077.5 0.9948 3.0

* quantification ion.
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RSD 1 2

2 3 R RSD n=6
Table 2 Average recoveries R and their relative standard deviations RSDs of triazole fungicides
at three spiked levels in beans and corn n =6

%

Beans Corn
Pesticide 10 ng/kg 20 ng/kg 40 pg/kg 10 ng/kg 20 ng/kg 40 pg/kg
R RSD R RSD R RSD R RSD R RSD R RSD
Isazofos 66.2 4.9 61.3 4.2 64.6 3.8 41.0 6.9 45.5 5.0 57.3 3.6
Triadimefon 115.2 3.5 111.8 8.5 86.4 3.0 74.7 2.3 75.2 3.5 79.3 6.7
Triflumizole 126.6 6.8 112.9 9.5 84.4 5.6 72.8 3.3 70. 1 6.4 72.3 6.8
Paclobutrazol 103.2 5.4 106.3 4.9 103.5 .3 79.1 7.2 83.1 6.8 81.3 7.0
Hexaconazole 120.6 5.2 131.9 10.7 122.2 0.5 110.7 3.4 84.7 6.5 92.8 4.9
Imazalil 119.2 10.8 123.2 8.7 119.2 0.8 72.8 7.8 70.3 6.2 73.4 6.4
Diclobutrazol 98.1 3.3 86.6 8.1 95.3 .2 75.0 5.1 77.3 5.5 79.4 6.0
Myclobutanil 114.3 3.7 122.3 8.3 124. 1 4.5 77.2 6.5 76.3 3.8 86.5 5.0
Propiconazole 98.3 5.6 93.7 8.5 98.0 5.8 76.7 4.9 77.2 3.9 75.9 6.0
Epoxiconazole 116.3 3.4 124.2 5.1 82.3 12.7 106.7 4.3 121.4 2.2 104.3 6.7
Fluquinconazole 111.4 6.9 117.7 3.8 103.5 5.2 121.8 7.7 96.6 12.5 125.4 12.0
Difenoconazole 88.0 7.3 107.6 3.3 92.4 6.3 86.0 13.9 92.2 9.0 89.2 5.3
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Fig. 1 Total ion current chromatogram of triazole
mixture solution at the concentration of
0.1 mg/L
Peaks 1. isazofos 2. triadimefon 3. triflumizole 4.
paclobutrazol 5. hexaconazole 6 7. imazalil + diclobutrazol 2
8. myclobutanil 9 10. propiconazole 11. epoxiconazole 3
12. fluquinconazole 13. difenoconazole.
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Fig. 2 Total ion current chromatogram of a real positive bean sample

a negative bean sample For peaks see Fig. 1.
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