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2.2
10 g( 0.01 g) 50 mL
10 mL 3.0¢g MgSO, 2.0 g NaCl o 5000 r/min 5 min. 2.0 mL
100 mg ODS C,;-N.100 mg PSA 2 min 5000 r/min
5 min., 0.5 mL 0.5 mL 0.1% 0.22 um
0.1%
2.3 -
Agilent ZORBAX SB-C;; (100 mm x2.1 mm X 1.8 pum) ; Agilent RRLC (2.1 mm x0.2 pu
m) ; tA B 0.1% 130 C; 'S5
pLo
ESI ; :275.8 kPa; 1350 C; :9.0 mL/min;
3.5 kV; ; N / 1.
1 N N
Table 1 Parametres for MS-MS detection of ethaboxam  benthiavalicarb<sopropyl fluopicolide and mandipropamid
Name of pesticide REt?nrtril(i):) time Veap frilfr;lentor Fra(gr’rrlle/I;; ion Cnui??v )energy
Ethabosam 1.83 140 IRYE 2
Benthiavalicarbisopropy] 3.52 120 2171800 %0
Fluopicolide 5.30 12 G 2
Mandipropamid 3.92 10 RVl 8* 3
* ( Quantitative ion)
3
3.1
N SB-C,, +0.1% N +
5 mmol /L. o
+0.1% 50: 50 4
o +0.1%
50: 50 o
3.2
1 mg/L
o 0.1 mg/L
( MRM) 4 2( 2 )
( MRM) 1o
3.3

ESI o
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1.831 3:523 5.297 5.923

t/min t/min t/min t/min
1 4 ( MRM)
Fig. 1 Multiple reaction monitering ( MRM) chromatograms of 4 bactericids used for control of oomycete diseases
a. ( Ethaboxam) ; b. ( Benthiavalicarb) ; c. ( Mandipropamid) ; d. ( Fluopicolide)
3.4
MgSO, o
10 mL 10 ¢ MgSO, NaCl
MgSO, + NaCl o 3 5 7 gNaCl
7.0 mL, 3 5¢ MgSO, 10 mL. S5¢
MgSO, +2 g NaCl\3 g MgSO, +2 g NaCl 8.0 mL, NaCl
: NaCl o
NaCl B 3¢ MgSO, +2 ¢
NaCl.
10 20 mL 4 0 0.1%
0 10 mL
0.5 mL 0.5 mL0.1% °
3.5
- (PSA) (ODS C;N)
( CARB) (NH,) . PSA N
ODS CyN N N ; PSA
PSA .
4
4 2,
2 4

Table 2 Recoveries of 4 bactericids used for control of oomycete diseases residuses after adsorbed by ODS C;-N PSA NH, and
CARB respectively

Recoveries of pesticide after adsorbed( %)

Pesticide N -
esticide 0DS Clg—N PSA NHZ CARB
Ethaboxam 101.2 94.7 98.0 76.0
Benthiavalicarb-isopropyl 100.5 101.0 100.2 80.8
Fluopicolide 99.2 99.8 101.1 89.4
Mandipropamid 100.9 100.9 101.7 69.5
PSA: Primary secondary amine; CARB: Graphitized carbon black.
2 ODS C,-N .PSA .NH, 4 . CARB 4
o 100 mg ODS C; 3N
100 mg PSA o

3.6
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o 0.1%
1 ~100 pg/L 0.5 ~50 pg/L LC/MS/MS
3 o
S/N =3
(1.OD) . S/N =10
(1.0Q) . 4 3,
3 4
Table 3 LOD of 4 bactericids used for control of comycete diseases residuses in cucumber
Pesticides Calibration equation (,orre]a[l(o;lz ;Oefflmen Linfaﬂié;ﬂ)ange ( ng(jllgg)
Ethaboxam y =1308. 14x - 16. 18 0.9999 1 ~100 0.37
Fluopicolide y =1263.74x —-218.03 0.9997 1~100 0.40
Mandipropamid y =1987.60x —496. 50 0.9994 0.5 ~50 0.17
Benthiavalicarb-isopropyl y =2516.40x — 184.41 0.9998 0.5 ~50 0.16
3.7
. N 3
6 4, 4 . N
80.9% ~101.3% ( RSD) 6.3% -
4 4
Table 4 Mean recoveries and precidions of 4 bactericids used for control of oomycete diseases residuses in sample at 3 different
levels
Fortified Average Fortified Average
Sample Pesticide level recovery RSD Sample Pesticide level recovery RSD
(k) (%) (% n=6) (k) (%) (% n=6)
5 88.3 4.4 5 86.2 6.2
Ethaboxam 10 92.0 4.9 Ethaboxam 10 89.2 33
50 96.2 2.1 50 94.0 3.2
2.5 98.4 4.7 2.5 99.6 4.1
Benthiavalicarb— 5 97.2 4.0 Benthiavalicarb— 5 94.6 3.6
isopropy! 25 95.9 5.9 isopropy! 25 101.3 3.4
Strawberry 5 80.8 4.3 Cucumber 5 91.6 3.9
Fluopicolide 10 86.4 4.1 Fluopicolide 10 . 2.9
50 91.2 3.0 50 93.5 4.1
2.5 90.8 4.6 2.5 98.4 4.1
Mandipropamid 1008 3.7 Mandipropamid 93.2 3.2
25 97.4 3.9 25 99.9 5.4
5 87.5 3.5 5 87.2 2.8
Ethaboxam 10 81.8 3.7 Ethaboxam 10 80.9 3.3
50 86.7 3.0 50 83.4 3.7
2.5 87.6 4.7 2.5 93.6 3.2
Benthiavalicarb— 5 90.6 4.0 Benthiavalicarb— 5 96.6 3.6
isopropyl 25 84.8 59 isopropyl 25 90. 4 25
Scallion 5 82.6 4.6 Grape 5 91.6 5.1
Fluopicolide 10 85.1 3.8 Fluopicolide 10 90.5 2.7
50 84.8 2.6 50 88.7 3.1
2.5 95.6 6.3 2.5 94.8 3.3
Mandipropamid 96.6 4.9 Mandipropamid 96.6 4.9
25 98.5 3.0 25 97.6 2.9
3.8
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30 2 19.9  13.5 pg/kge.
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Determination of New Type of 4 Bactericids Used for Control of
Oomycete Diseases Residues in Fruits and Vegetables by Liquid
Chromatography/Tandem Mass Spectrometry

CUI Shu-Hua'> XU Meiding® QIAN Jiadiang® DUAN Hao®
LIU JingFeng® LIN Li-Ming® WANG Kai-Yun"'
'( College of Plant Protection Shandong Agriculture University Taian 271018)
*( Inspection and Quarantine Technology Center of Linyi Exit/Entry Inspection and Quarantine Bureau Linyi 276034)

*( Shangdong Inspection Quarantine and Sdence Technology Academy (Qingdao 266002)

Abstract A method was developed for the determination of ethaboxam benthivalicarb-isopropyl fluopicolide
and mandipropamid in fruits and vegetables. The analytes were extracted from the samples by acetonitrile and
purified by dispersion solid phase extraction using ODS C-N and PSA as solidphase and then analyzed by
LC/MS/MS with multiple reaction monitoring ( MRM) . The interference of matrix was reduced by the matrix—
matched calibration standards curve. The linear range was from 1 pg/L to 100 pg/L for ethaboxam fluopicol-
ide from 0.5 pg/L to 50 pg/L for benthivalicarb-isopropyl mandipropamid ( r=0.9994) . The fortified re-
coveries were from 80.9% to 101.3% with relative standard deviations ( RSD) lass than 6.3% . The limits of
quantification were 0.53 pg/kg to 1.3 pg/kg and the limit of detection were 0. 16 to 0.40 pg/kg.
Keywords Liquid chromatography<4andem mass spectrometry; Fruits and vegetables; Ethaboxam; Fluopicol—
ide; Benthivalicarb-isopropyl; Mandipropamid
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