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Analysis of Famoxadone in Agricultural
Products Using LC-MS/MS
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Ji-young Kim, Yong-cheol Lee, Sun-hee Park, Jung-hyun Park,
Sung-kyu Park, Moo-sang Kim and Kweon Jung

Abstract

In this study, a multi-class pesticide multi-residue method combined with
LC-MS/MS was developed to analyze famoxadone in agricultural products. The
concentration linearity ranged from 0.001 to 0.1 mg/kg(R2>0.999). The detection and
quantitation limits were 0.001 mg/kg and 0.003 mg/kg, respectively. Recoveries from five
agricultural commodities at the spiked levels of 1.0 mg/kg and 0.1 mg/kg were 85.00~
102.00% and 80.33~106.33%, respectively. The relative standard deviations at two
recovery test levels were both less than 10%. The method used in this study was more
precise than the individual pesticide analysis method used by the Korean Food Standards
Codex. These results suggest that the multi-class pesticide multi-residue method
combined with LC-MS/MS can be used to determine the presence of famoxadone in

agricultural products.

Key words : Famoxadone, LC-MS/MS, multi-class pesticide multi-residue method,
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Fig. 1. Chemical structure of famoxadone.
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Fig. 2. Schematic diagram of sample preparation for famoxadone analysis.
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Table 1. Analytical conditions of LC-MS/MS
Instrument Agilent Technologies 6495 Triple Quad LC/MS
Tonization mode Electrospray ionization(AJS ESI, positive)
Capillary voltage 3500 v
Drying gas flow 11 L/min
Drying gas temp. 200C
Nebulizer gas 45 psi
Sheath gas flow 11 L/min
Sheath gas temp. 300C
Scan type MRM(multiple reaction monitoring)
Column Eclipse plus-C18(2.1 x 100 mm, 1.8xm)
Column oven 35T
Injection vol. S5uL
Flow rate 0.3 mL/min
A:0.1% formic acid, 5 mM ammonium formate in water
Mobile phase
B :0.1% formic acid, 5mM ammonium formate in methanol
Time(min) A(%) B(%)
0.0 40 60
1.0 40 60
Gradient program 5.0 5 95
7.0 5 95
7.1 40 60
13.0 40 60
Table 2. Analytical conditions of the multiple reaction monitor(MRM) transitions
Compound name RT"(min) Precusor ion(m/z) Product ion(m/z) Fragmentor(V) CE”(V) CA?(V) Polarity
Famoxadone 331.01 238.2 380 16 3 Positive
Famoxadone 331.01 194.9 380 14 3 Positive

RTY = Retention time
Collision energy
Cell Accelerator

CEZ)
CAS)
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Table 3. Calibration curve equation, correlation(Rz), LOD, and LOQ of LC-MS/MS

Calibration curve equation

Coefficient(R?)

LOD(mg/kg) LOQ(mg/kg)
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Fig. 3. MRM extract ion chromatogram for famoxadone in lettuce.

(a) : spiked at 0.003 mg/kg (b) : blank
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Fig. 4. Calibration curve for famoxadone.

Table 4. Recovery rates of famoxadone in agricultural products by multi-class pesticide multi-
residue method

Agricultural product Spiked amount(mg/kg) Recovery(%) + RSD(%) (n=3)
0.1 106.33£2.71
Lettuce
1.0 102.00 £2.59
0.1 97.33+£2.97
Ssam cabbage
1.0 94.25 £ 8.68
0.1 90.00£0.91
Potato
1.0 96.67 £ 3.98
0.1 80.33£0.72
Mandarin
1.0 85.00£8.24
0.1 87.00 £3.04
Grape
1.0 91.33£9.87
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Table 5. Recoveries of famoxadone by multi-class pesticide multi-residue and individual pesticide

analysis
Analysis method Spiked amount(mg/kg) Recovery(%) +SD  RSD(%) LOQ(mg/kg) Instrument
Multiclass pesticide 1.0 94.25 8.18  8.68 0.003 LC-MS/MS
multiresidue(II)
Individual pesticide 1.0 80.33 797 9.93 0.05 GC-NPD
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