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The presence of chemical contaminants in food is a major concern worldwide, especially o
pesticides used for cattle disease. However, in animal origin foods, the quality can e
endangered due to the presence of contaminants, especially of cypermethrin, fipronil an
chlorfenvinphos, which are used in Brazil to treat cattle, Methods for monitoring contaminants
should be rapid, use few reagents in small amounts, be specific, and be sensitive.
Anastassiades et aI. (2003) developed an approach which they dubbed quick, easy, cheap,
effective, rugged, and safe (QuEChERS). The aim of this study was to evaluate QuEChERS
method in combination with gas chromatography-mass spectrometry for the determination of
cypermethrin, fipronil and chlorfenvinphos residues in cattle's milk, meat, and fat. Milk and
meat were analyzed by mixing the pesticide with the sample in a centrifuge tube. Acetonitrile,
MgS04, and NaCI were added and the mixture was centrifuged. An aliquot of the extract was
mixed with primary secondary amine, C18, and MgS04 for dispersive SPE. The mixture was
centrifuged and the supernatant was analyzed. Fat sample was analyzed under similar
procedures and hexane was used. The oven temperature program was set at 100°C - 12°C
min' - 190°C - 32°C rnln' - 270°C (4 min) and the mass spectrometry was operated in the
selected ion monitoring (SIM) mode. The quantification limits were below 0.020 mg kg-\ and
it was possible to analyze cypermethrin, fipronil and chlorfenvinphos in low concentrations.
The methods resulted in extracts that contained the target pesticides, with recovery values
within the Brazilian legislation requirements.
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FlIure 1: Occurrence of pestick:le residul!s in food of animal 001 •.••
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Results
TlbI.l: SIM selected Ions.Objectives

Applicalion of modified auEChERS methods for lhe analysis of ftpronil,
chlorfenvinphos, and cypl!rmethrin in bovine millc, meat, and fat sampie.s, using gas
chromatography·mass spectromelry (GC-MS).
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Experimental T.tH 2: Calibnltton OJrve equation and detertninetrcn coeffcíent (RJ).
Analytes:
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Ficure 2: Structural formula of the studied pesticides.

Fiproníl Cypermethrln

Chromatographk:anallsys: GC-MS, QP 2010 (Shimadzu)

• Capillary column 08-5 (30 m x 0.25 mm x 0.1 um)
• lnjector. interface and íon source temperature: 250 !C

Column temperature program:
100 'C-12'C min'l-l90 'C- 32'C min"- 270 'C(4 min]

• Carrier gas: helium (0.75 mL mln'lj
Injection volume: t ut,

• lnjection mode: splitless
• SIM selected íons (Table 1)

EquMIOI'I IV t~~~.JI(;'~I} Equabon lil (m~JH~I)

v= 230601x ·176.27 0.994 0.007 0.020 v= 25613lC + 2408.4 0.976 0.05 020
y = 55951.11-4iI.315 0.990 0.003 0.010 Y'" 9460.SIc + 639.98 0.979 0.03 010

yz171W9311"'6U7.7 0.91U o.ooi O,OZO y,..206S1 •.•. S3SS.1 0.975 nos 0.10

Equatlon RJ (~~~11 (~~\

y z 1217;x - 521.4 0.999) 0.006 0.020
V:;; 138751x -1002.3 0.9974 Q 003 0.010
v. 170171X ·388).6 0.9966 0002 0.020

Tabllt 3: RKovery and RSD.

~:,\mg ChIorf F1p Cyp

0.10 117±0.9 81 ±27 111±0.4
O.2ll 129 5 112.122 102.13

(~~;) CI1iorl
Cone.

Fip Cyp (mgkg' ChIorf Ap 011',
0.100 98±1 91±2 79± O.SO 123: 78=5 92±7

10 12

0.200 97±1 86±2 79± 0.70 92±3 88= 2 67:e

10Extractlon procedure: Milk and Meal (Figure 3) 11,2]
Chlort. th~rfenvinp~ fip: fipronil, 'YP: cypermethrin
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3: Extracticn procedure for the ~nalysis Df milk and meat samples.

Çoncluslon
The modificalions of lhe method QuEChERS studied in Ihis work wer •• fficient f
lhe anaiysis of pesticides in bovine meat, fal and milk, which are very COfT'cIet:
matrices. They presented acceptable linearity, recovery and RSO.
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