Ann. Magn. Reson. Vol. 3, Issues 1/2, 1-5, 2004

AUREMN ©

Comparison Between the Efficacy of Two Cleanup Methods for the 1H NMR
Analysis of Food Samples Contaminated with Cypermethrin
M. M. Silva, J. D. Figueroa-Villar, A. P. Aguiar
Departamento de Química, Instituto Militar de Engenharia,
Praça General Tibúrcio 80, 22290-270 Rio de Janeiro, Brazil
C. A. S. Riehl*
Departamento de Química Analítica, Instituto de Química - UFRJ
Av. Trompowisky s/n, 21945-970 Rio de Janeiro, Brazil
riehl@iq.ufrj.br
1

Keywords: cypermethrin, H NMR, cleanup and Forense Chemistry.
1

Abstract: This work aimed to study the use of H NMR for the identification of cypermethrin in cooked
1
foods. H NMR is not commonly used in these cases, because food samples ready for consumption
have complex substances, mainly lipids, which
usually interfere with
the identification of
cypermethrin. Thus, we drew a comparison between the most applied method for the treatment of
1
those samples and an alternative route that made possible the use of H NMR in the identification of
cypermethrin in a matrix consisting of rice, bean, and chicken, which allows the Forensic work for
such cases.
1

Resumo: Este trabalho teve por objetivo avaliar o emprego da RMN H em análises de alimentos
1
cozidos para a identificação de cipermetrina. A RMN H é pouco utilizada nestes casos, pois amostras
de alimentos processados para o consumo, apresentam substâncias complexas, principalmente
triglicerídeos, que geralmente interferem na identificação da cipermetrina. Portanto, neste trabalho foi
realizada uma comparação entre o método mais aplicado para o tratamento dessas amostras e uma
1
rota alternativa, que possibilitou o uso da RMN H na identificação da cipermetrina em matriz
composta por arroz, feijão e frango, viabilizando o trabalho Forense para esses casos.
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The pyrethroids identification in cooked
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Experimental
Fortification of the Matrix with Cypermethrin
In this work, standard cypermethrin (92.5%)

The composition of the matrix was rice,

obtained from Johnson was used. NMR

bean, and chicken in a ratio of 1:1:0.5. The

measurements were carried out on a Bruker

chicken was unraveled and mixed together

DRX-200 (200 MHz) NMR spectrometer.

with the bean and the rice. Subsequently, 20

Florisil,

60-100

mesh

purchased

from

mg of cypermethrin were added to 40 g of

Merck, was used after heating in an oven at

matrix in a beaker and then mixed together.

250°C for 5 h, cooling and addition of 5%
Extraction of Cypermethrin from the Matrix

water.
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hexane, and the washes were transferred to
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conditions, except for stirring time (1 minute).
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At the end of each extraction process, the
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o

extracts were placed in a beaker for 2 hours
for solvent evaporation.

Results and Discussion

Preparation of the Florisil Adsorption Column
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Preparation of the Florisil Partition Column
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Figure 1. A) H NMR spectrum of the matrix with cypermethrin after using the adsorption column; B) H NMR
spectrum of the matrix without cypermetrhin.

Other cleanup methods were applied (Figure

washed out of the column while the pyrethroids

2). The result of the partition column was

were adsorbed.
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Figure 2. A) H NMR spectrum of the matrix with cypermethrin after using the partition column; B) H NMR
spectrum of cypermetrhin.
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Table 1. Peak assignments for H NMR spectra of cypermethrin
Hydrogen Atomic Number*
4 (isomers I and II)
4 (isomers III and IV)
5 (isomers I and II)
5 (isomers III and IV)
6 (isomers I and II)
6 (isomers III and IV)
8 and 9
11(isomers I and II)
11(isomers III and IV)
13,15,16, 17 and 19-23
Unknown

Chemical shift (ppm)
6,15-6,21
5,59-5,65
2,09--2,23
2,23-2,36
1,89 e 1,93
1,66-1,70
1,20-1,34
6,33
6,38 e 6,40
7,02-7,46
1,59

1

Multiplicity
Double doublet
Double doublet
Multiplet
Multiplet
Doublet
Double doublet
Multiplet
Singlet
Doublet
Multiplet
Broad singlet

Table 1 shows the peak assignments for H

as long as appropriate cleanup methods are

NMR of cypermethrin, in agreement with the

used.

results reported by Edwards. There are three
chiral centers in cypermethrin, and, therefore,
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