CHROMATOGRAPHY, Vol.33 No.3 (2012)

Review

Review
B O BIESHTITONWT
I BT

Residue Analysis of Pesticides in Food

Machiko Saka

The Institute of Environmental Toxicology

4321 Uchimoriyamachi, Joso, Ibaraki 303—0043

Abstract

Japanese positive list system for pesticide residues in food has been enforced since 2006. All pesticide residues in food including processed

food products are regulated by this system except unlisted compounds. For enforcement purpose, residue analysis of pesticides in food is es-

sential. However, we frequently meet across difficulties during determination of pesticide residues in food, since such matrices contain a vari-

ety of components including interferences for chromatographic analysis. So, residue analysis of pesticides generally consists of four steps

classified as follows: 1) sample preparation, 2) extraction, 3) purification, 4) determination. In this paper, the important reminder and techni-

cal skills for residue analysis of pesticides in food are explained.
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Figure 1. Effects of soaking in water on the extractability of pesticides with acetone in incurred brown

rice samples. Sample were extracted with acetone without soaking in water (A), or after soak-
ing in water [soaked for O min (Bo), 15 min (Bis5), 30 min (Bs), 60 min (Bs), 120 min (Bi2) at
room temperature]. Each relative recovery is shown versus after water soaking for 30 min
(Bs). Asterisks indicate significant differences (*P <0.05, **P <0.01) with the Dixon test.

Authority is Reference 4.
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Figure 2. Effects of soaking in water on the extractability of pesti-
cides with acetone in incurred brown rice samples. Sam-
ple were extracted with acetone without soaking in water
(A), or after soaking in water soaked for 30 min (B), and
acetone/water (80:20, v/v, C). Each relative recovery is
shown versus after water soaking for 30 min (B).

Authority is Reference 5.
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Figure 3. Comparison with extraction temperature by the Speed
Extractor using acetone/water (80:20, v/v). The Speed
Extractor (E-916 made by BUCHI) is pressurized sol-
vent extraction. Each relative recovery is shown versus
after water soaking for 30 min (Figure 2). Authority is

Reference 5.
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Figure 4. Elution Pattern of pesticides from Cys mini column (Bond Elut Cis 1 g/6 mL). Authority is Reference 6.
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Figure 5. Elution model of on—column liquid-liquid extraction using a macroporous diatomaceous earth (MDE) col-
umn. The circle (@) and triangle (&) marks in this figure express general and extremely non—polar pesti-

cides, respectively. Authority is Reference 8.
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Figure 7. Elution Pattern of pesticides from silica gel mini column (Sep—Pak silica gel cartridge). Authority is Reference 6.
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Figure 8. Analytical flow sheet for clotianidin in spinach sample
by the HPLC method.
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Figure 9. Representative HPLC chromatograms.
HPLC apparatus, 1260 Infinity (Agilent Technologies); column, L—column 2 ODS (5§ um, 4.6 1.D.,

250 mm, Chemicals Evaluation Research Institute); mobile phase, water/acetonitrile (80:20, v/v);

’

flow rate, 1.0 mL/min; column temp., 40°C; wave length, 265 nm.
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Figure 10. Analytical flow sheet for clotianidin in spinach sample
by the LC-MS method.
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Figure 11. Representative SIM chromatograms (LC-MS).
LC-MS apparatus, 1100 LC/MSD (Agilent Technologies); column, Atlantis dC18 (3 um, 2.1 L.D.,

150 mm, Waters); mobile phase, methanol/2 mmol/L ammonium acetate (35:65, v/v); flow rate, 0.2

mL/min; column temp., 40°C; ionization mode, Electrospray ionization (ESI); MSD signal polarity,

NEGA; Drying gas flow and temp., 12.0 L/min, 350°C; vaporizer pressure, 10 L/min; capillary volt-
age, 3000V; Fragmentor voltage, 100V; selected ion, m/z 248.0 ((M-H] ).
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