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Determination of Epoxiconazole in Wheat and Soil Using Ultra— Performance Liquid Chromatography—Elec—
trospray Ionization Tandem Mass Spectrometry( UPLC-MS/MS )

FAN Yu, TIAN Ying—ying, LIU Xin—gang, DONG Feng—shou, XU Jun, ZHENG Yong—quan”

(Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Key Laboratory of Pesticide Chemistry & Application, Ministry of
Agriculture, Beijing 100193, China)

Abstract: In order to know the degradation of epoxiconazole in wheat and soil clearly, a sensitive and effective method for the determination
of epoxiconazole in wheat and soil using ultra~high performace liquid chromatograph( UPLC-MS/MS ) was established. Moreover, the degrada—
tion of epoxiconazole in wheat and soil in Shandong, Henan and Beijing Provinces was also investigated. The epoxiconazole residues were ana—
lyzed by UPLC-MS/MS under multiple reaction monitoring mode. The average recoveries using this method at three spiking levels(0.05 mg-kg™,
0.5 mg-kg™, 1.0 mg-kg™) were also evaluated. The results indicated that recoveries ranged from 98.8% to 108.1% with variation coefficient
(CV) in the range of 2.6%~6.7%(n=5) in soil, from 73.2%~84.4% with CV of 0.9%~4.6% in wheat plant and from 80.7%~82.4% with CV of
2.0%~7.8% in wheat, respectively. Meanwhile, a field experiment was also conducted to reveal the dynamics of epoxiconazole residues in wheat
and soil in the three provinces. The results showed that the half life of epoxiconazole was 16.9 days, 21.3 days, 19.7 days in soil and 12.6 days,
9.2 days, 8.1 days in wheat plant in Shandong, Henan and Beijing respectively which showed that epoxiconazole belonged to non—persistent and
easily degradable pesticide.
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Figure 1 Chromatogram of a standard of epoxiconazole(0.1 mg-kg™)
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et ARSI, R 0.1 mg- L bRUEFGE
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ATV W WA R SORE %% FE FETAS I [l s o AR
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0.9%~4.6% ; 1€ /INAZ Fi T () 5735 IR Sy 80.7% ~
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Table 1 Recoveries of epoxiconazole in wheat and soil

o +4 INZZFE R IINAERL
BSIVRE /mg kg™ y —— " — —
SRl % AR 5 2 E % SEE RIBCR % A5 5 R E P SR [T /% AR 5 2B P
0.05 104.0 2.6 84.4 4.6 81.1 4.6
0.5 98.8 6.7 73.2 3.7 82.4 2.0
1.0 108.1 2.6 80.3 0.9 80.7 7.8
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B, TR 131 AT AR S P A TR FIAT 1.3.3
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B, R FH B, UPLC-MS/MS A, MRy E i, 76
0.05~1.0 mg-kg™ UHIAKF-FLFE A, S IAMETE 4 45 rp -
BIRIBER Ny 98.8%~108.1% , 75 53 2 BUH 2.6%~6.7% ; 1E
INFERARR R IRISCR R 73.2%~84.4% , 28 5 Z
H0.9%~ 4.6% ; FE/INFERi HR -2 RIS SR 80.7%~
82.4% 5 F ZHH 2.0%~T7.8%, FRIAMELE/NFEFERE |

&2 IR NEERA T PR

Table 2 Residual dynamic of epoxiconazole in wheat and soil

. WA i st
RFFIIH]
Seftimgkg'  WIAI%  SRMBmeks' MR SRERmekg' A%
43 2 h 0.138 — 0.148 — 0.261 —
1d 0.130 5.80 0.131 11.49 0.216 17.24
3d 0.083 39.86 0.138 6.76 0.225 13.79
7d 0.065 52.90 0.098 33.78 0.175 32.95
14 d 0.062 55.07 0.091 38.51 0.115 55.94
21d 0.055 60.14 0.059 60.14 0.087 66.67
28 d <0.05 — 0.064 56.76 0.091 65.13
35d <0.05 — <0.05 — 0.078 70.11
IINFZ R 2h 0.335 — 0.438 — 1.191 —
1d 0.227 32.24 0.422 3.65 1.088 8.65
3d 0.251 25.07 0.385 12.10 0.779 34.59
7d 0.178 46.87 0.352 19.63 0.810 31.99
14 d 0.128 61.79 0.295 32.65 0.492 58.69
21d 0.083 75.22 0.106 75.80 0.187 84.30
28 d 0.072 78.51 0.055 87.44 0.101 91.52
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Table 3 Regression equation of residual dynamic of epoxiconazole in wheat and soil

BLJg HhAS [ml )y A AHKREL LR
1% 4R y=0.113 7e % -0.863 16.9
MiINEe] y=0.139 3e %26 -0.952 21.3
Jea y=0.227 5e 0™ -0.955 19.7
JINFE AR RE HIER y=0.276 6e ™™ -0.976 12.6
IR y=0.547 1e0P® -0.963 9.2
Jtat y=1.233 5e 00 -0.983 8.1
090528-tu-tj—ck MRM of 1 Channel ES+ 090531 -tu—tj-0, 5sp-3 MRM of 1 Channel ES+ 090531-tu-yangping-beijing-7d MRM of 1 Channel ES+
207 TIC(FUHUANZUO) 5 66 TIC(FUHUANZUO) 266 TIC(FUHUANZUO)
100% “'210 372 270 100% ¢ 1.53¢6 100% : 1.07¢7
1.50 2062 TR
b e, 1234 508, 2] 508
(A) (B) (c) J
0 Time A Time ¢ . . Lo . L Time
0.50 1.00 1.50 2.00 2.50 3.00 3.50 0.50 1.00 1.50 2.00 2.50 3.00 3.50 0.50 1.00 150 200 250 3.00 3.50
090706-gan-—tianjia—ck02 MRM of 1 Channel ES+ 090601 -7hu~tj-0,05sp Sm(Mn,2x2) _ MRM of 1 Channel ES+ 0907015-08-gan-7d Sm(Mn, 2x2) MRM of 1 Channel ES+
100% - 264 TIC(FUHUANZUO) 1009 265 TIC(FUHUANZUO) 10001 g TIC(FUHUANZUO)
265 1183 6.77¢5 6.75¢5
(D) 3266 (E) (F)
2.67
271
272
2.73
278
$3% 70308
P A—— e Time O Time Okt . M Time
0.50 1.00 1.50 2.00 2.50 3.00 3.50 0.50 1.00 1.50 2.00 250 3.00 3.50 050 1.00 150 200 250 3.00 3.50
090630-seed-wheat-ck 22} 3 < MRMof I Channel ES+ 090630-seed-wheat—tian-0, 2 66MRM of 1 Channel ES+ 0907015-08-li~d—1-7d 2.65 MRM of I Channel ES+
100% Saol | TCCFUHUANZUOO0%[ 0501 $m(Mn, 2x2) 1 TIC(FUHUANZUO) 100% [ (Mn . 2x2) TIC(FUHUANZUO)
E 245 1.93¢4 3.83e4
270
L35 190
0.26 1.02 7.2 2.03 3.14
0.61 14971 3.83
2200.44) 1 00, _?801 17 363 13,92
B.o5
S I s 8
| ) [ L
(G) (H) J ()
U E— “ Time 0 Time 0 £ Time
0.50 1.00 1.50 2.00 2.50 3.00 3.50 0.50 1.00 1.50 2.00 2.50 3.00 3.50 0.50 1.00 1.50 2.00 2.50 3.00 3.50

(A)H 475 115 (B) RIEIRIN(0.5 mg-kg™) 3 (C)IEHEFES: ; (D)/NEZHIARZS F1(E ) /N RIMRERIN(0.05 mg-kg™) ;
(F)/NEZRERR TR (G)/NEERLZS 113 (H)/NEZUSIN(0.05 mg-kg™) 5 (1)/NZ2 FH IR i
(A )Chromagram of epoxiconazole in blank soil; (B)Chromagram of epoxiconazole in spiked soil (0.5 mg-kg™);
(C)Chromagram of epoxiconazole in real soil sample; (D )Chromagram of epoxiconazole in blank plant;
(E)Chromagram of epoxiconazole in spiked plant(0.05 mg-kg™); (F)Chromagram of epoxiconazole in real plant sample;
(G )Chromagram of epoxiconazole in blank wheat ; (H)Chromagram of epoxiconazole in spiked wheat(0.05 mg-kg™);

(I)Chromagram of epoxiconazole in real wheat sample

B2 SIEARERPHEEFRE

Figure 2 Chromagram of epoxiconazole in wheat and soil
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