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Rapid determination of 11 fungicide residues in plant foods by ultra-high performance liquid
chromatography-tandem mass spectrometry with isotope internal standards
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( Anhui Center for Disease Control and Prevention, Anhui Hefei 230601, China)

Abstract; Objective To establish an ultra-high performance liquid chromatography-tandem mass spectrometry ( UPLC-

MS/MS) method for rapid and simultaneous determination of 11 fungicide residues in plant foods. Methods The plant foods
were extracted by acetonitrile with homogenate and high speed centrifugation and purified by QuEChERS reagent. The 11

fungicides were separated on a HSS T3 column (2.1 mmX100 mm, 1.7 pm) with 0. 1% formic acid water-acetonitrile as
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mobile phase. The identifications were performed by electrospray ionization with positive scanning mode (ESI") under the

multiple reaction monitoring ( MRM ), and the internal standard method was used to quantify the analytes. Results The

calibration curves of the 11 kinds of fungicides showed good linearity in the concentration range of 0.1-50.0 pg/L, with the

correlation coefficient (r*) above 0.999 1. The detection limit was 0.2-2.0 pg/kg. The average recoveries were between 63. 1%

and 116.3%, and the relative standard deviations (RSD) were less than 12. 1%. Conclusion The method was simple, rapid,

sensitive and accurate. It was suitable for rapid determination of various fungicides in a large number of plant foods.

Key words: Ultra-high performance liquid chromatography-tandem mass spectrometry; fungicides; plant foods; isotope

internal standards; pesticide residues; food contamination
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Table 2 MS conditions for eleven fungicides and internal standards
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= 3.49 294.2 69.1/197.1" 20/16 34
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Figure 1 Chromatograms of eleven fungicides and internal standards
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Figure 2 Total ion current chromatograms of eleven fungicides
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Figure 3 Recoveries of eleven fungicides by different purification methods
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Table 3 Standard curve, correlation coefficient, LODs, LOQs and matrix effects for 11 kinds of fungicides

GRLkZ) o o T 42 MXRH for PR/ (wg/kg) /R (ng/kg) FE BN/ %o
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FA4 S HEEAN 11 bR R A IR T SR FAR X R o G 22 (n=3)

Table 4 Recoveries and relative standard deviation of eleven compounds in five samples

IR s IR NIIINES s I

e p—~ 5.0 wg/kg 10.0 pg/kg 20.0 pg/kg - p—~ 5.0 wg/kg 10.0 pg/kg 20.0 pg/kg

Elfse  RSD [l RSD [l RSD Flfse  RSD [l RSD - [l RSD

/% /% /% /% /% /% /% /% /% /% /% /%

WP M 97.4 5.7 100.6 3.6  100.5 2.9 WM 99.4 2.6 95.1 1.4 100.1 3.7

=EE 10201 2.4 103.5 1.6 106.5 3.2 = 1A ] 98.4 2.3 105.5 2.5 100.9 1.8

FHER  102.6 3.1 100.8 2.8 102.8 2.2 R 97.2 3.6 99. 6 2.7 99.5 2.8

WM 107.7 3.2 1045 4.1 106.4 3.8 % 75 e 101.7 6.6 98.5 4.0 1044 2.7

FRBER  99.5 4.1 100.7 4.0 100.6 5.6 MEBME R 87.0 5.6 84.2 4.7 89.0 5.1

¥R OZWER 92. 1 6.2 88.5 3.6 90.0 3.1 ||#h ZLHRA 80.2 6.2 84. 4 5.7 88.4 3.4

T PRI 91.0 5.2 91.6 4.2 93.5 4.6 TR ER I 93.3 5.6 91.0 3.9 96.7 2.0

wEEE 111.4 4.8 105.2 3.3 110.1 2.7 I s it 97.2 2.3 99. 4 1.8 107.3 2.5

FEEEG Ik 112.3 6.4 109.7 5.2 116.2 5.7 JEEEG Mk 89.9 5.2 95.6 3.5 109.9 4.6

Dk 66 e 91.3 8.2 93.6 7.9 88.9 5.1 Dk 66 iz 67.4 6.3 63. 1 5.9 69.2 4.5

&M 108.2 7.3 113.0 5.2 1125 5.7 Ji§ 5 68.4 12.1 75.0 7.4 66.5 4.2

FEMEF e 103.7 4.4 97.4 6.2 99.1 3.0 M 107.4 7.3 95.8 4.6 95.7 3.5

=M 105.2 3.6 98.5 2.7 106.5 1.5 = ] 93.1 3.6 85.9 4.1 91.5 3.8

MR 101.7 5.6 102.3 4.6 103.5 3.7 MHR 102.0 3.4 98.7 2.6 102.4 1.9

% 25 98.3 7.3 95.8 2.6 101.3 4.8 % 55 1 96. 1 4.6 94.7 4.8 97.4 3.5

HImEA 1009 6.2 1025 4.0 98.1 3.5 HImEA  97.8  10.6  95.4 3.9 97.9 2.1

By ZHER 79.7 4.1 85.4 3.2 87.3 3.4 ||F#E ZHER 81.4 3.3 83. 1 8.7 84.7 4.1

T R 86. 8 2.1 91.9 2.3 94.8 2.8 SELA 96.3 5.2 93.9 3.5 91.9 1.7

wEEL 101, 1 3.6 97.2 3.3  101.2 2.3 I it 89.3 2.6 91.3 2.8 96.4 2.5

JEWERg Mk 112.2 5.2 108.7 4.6  107.1 3.3 JEEEG Mk 109.6 4.7 111.9 3.4 107.1 3.8

Dk 66 e 97.4  11.7 94.1 6.3 101.2 4.6 Dk 66 iz 93.7 5.3 102.0 4.8 101.1 9.4

EEM 114.8 4.3 116.3 52 108.9 3.7 T A 102. 8 2.4 108.6 3.7 1126 1.6

HKEEP T 96.6 5.3 98.0 3.7 9.1 3.6 SR 9. 1 2.7 95.7 3.4 97.6 3.6

=W 101.8 3.5 100.3 2.7 106.1 2.5 T I 99.0 3.4 101.2 3.6 105.9 2.4

. @R 1026 5.7 102.7 6.2 103.7 3.1 L EEEMSHE 1132 45 1117 3.2 109.9 3.0

R WM 101.5 4.6  109.9 6.4 96.5 3.8 K DK i fliz 78.6 4.1 84.6 4.5 88.6 5.2

HIRMEA  73.5 7.2 71.5 4.3 79.3 5.2 &R 86.7 6.6 93.9 4.8 95.0 3.1
LR 107.9 3.6 108.7 2.9 1041 2.2
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