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Ten systemic pesticides, including methomyl, thiamethoxam, acetamiprid, carbofuran, fosthiazate, metalaxyl, azoxystrobin, diethofencarb, propiconazole, and difenoconazole were detected in 13 baby foods (cereals,
boiled potatoes, fruits, and milk) using the QuEChERS method for sample preparation and liquid chromatography tandem mass spectrometry for analysis. The matrix-matched calibration curves showed good linearity
with determination coefficients (R2) > 0.992. The limits of detection and quantitation were 0.0015–0.003 and 0.005–0.01 mg/kg, respectively. Mean recoveries of three different concentrations ranged from 69.2–
127.1% with relative standard deviations < 20. The method was successfully applied to 13 actual samples collected from a local market, and none of the samples contained pesticide residues. In sum, this method is
suitable to accurately identify and quantify systemic pesticides with matrix-matched standards in various baby foods.
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Introduction

- Systemic pesticides act by moving into a plant through its roots,
from which they spread via the plant’s vascular system throughout
cells.
- Special concern has arisen regarding food for infants (<12 months)
and young children (1–3 years old) foods as a result of their higher
food intake per kilogram body weight than adults.
- In general, babies and infants have food sources that are less varied.
To prevent pesticide residues from entering the children’s food chain,
the European Commission specified an MRL of 0.01 mg/kg for
pesticide residues.
- Therefore, sensitive and reliable analytical methods are required to
monitor pesticide residues in baby foods to ensure the safety of the
infant food supply.

Objective

Milk, modified milk powder, soybean milk, and yogurt

Methomyl, thiamethoxam, acetamiprid, carbofuran, fosthiazate,
metalaxyl, azoxystrobin, diethofencarb, propiconazole, and
difenoconazole. These pesticides were selected on the basis of the
risk to the consumers.

Acetonitrile (ACN), methanol (MeOH), Acetic acid (HAc),
anhydrous magnesium sulfate (MgSO4) and sodium acetate
(NaOAc), Primary secondary amines (PSA) and C18.

Chemicals and reagents 
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LC/MS/MS conditions

10 g homogenized Sample

Extraction

Centrifugation

Clean-up

Detection  LC/MS/MS

Method

Add 15 mL  of 1% acetic acid in MeCN in a 50 mL 
Teflon centrifuge tube and vortex-mix for 1 min

Add 6 g anhydrous MgSO4 and 1.5 g NaOAc , shake 
by hand for 1 min and centrifuge for 5 min

A 6 mL aliquot of the extract was transferred to a
15 mL Teflon centrifuge tube containing 900 mg of
anhydrous MgSO4 and 300 mg PSA (+150 mg C18
for fatty food samples – milk, modified milk powder,
soybean milk, and yogurt)

The Teflon centrifuge tube was shaken by hand for
1 min followed by centrifugation for 5 min. One
milliliter of the extract was transferred to a vial.

Results and discussion

Conclusions

The developed method was sensitive and selective enough to
detect the analytes below the MRL established by the
European Commission and the Korea Food and Drug
Administration. The combination of QuEChERS sample
preparation and LC/MS/MS analysis provided acceptable
quantitative and qualitative results in baby food. This method
achieved excellent validation results which could be used on
a wide scale to detect pesticides in various baby foods.

Figure 1. Liquid chromatography–tandem mass
spectrometry chromatograms of carbofuran (quantifier
ion); a blank apple sample (A), in a solvent standard of
0.005 mg/kg (B), a fortified sample of 0.005 mg/kg (C),
and actual sample (D).

Condition Content

Instrument model
Allience 2695 LC Separations Module (Waters, Milford, MA)

Micromass Quattro Micro triplequadrupole tandem mass (Waters)

Column SunFire C18 (2.1 mm i.d × 150 mm, 3.5 µm, Waters, Milford, MA)

Column flow 0.2 mL/min

Mobile phase
A – 0.1% formic acid in water

B – 0.1% formic acid in ACN

Injection volume 20 µL

Capillary Voltage 3.2 kV

Mode
Electrospray ionization positive (ESI+)

Multiple reaction monitoring (MRM)

Source temp. 150ºC Desolvation temp. 350ºC

The aim of this study was to develop a selective and sensitive
method for analyzing systemic pesticides (five fungicides and
five insecticides) in 13 baby foods by LC/MS/MS.
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