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The availability of food is important for maintaining the population, especially
human beings. When the food supply is obtained in a balance manner it is
possible to guarantee the carbohydrates, proteins besides mineral salts and
vitamins to human development. Each being uses a different way to get the food.
Humans, due to their capacity to adapt had their food habits changed including
food productions techniques for animal and vegetables supply. Other factors such
as industrialization, urbanization and recent globalization, has contributed to a
change in food habits. Surveys have shown a decrease in the intake of rice and
beans — Brazilian’s basic diet - and an increase in the intake of food from animal
sources, such as chicken egg, cheese and beef (Marchioni et al. 2002). Among the
animal products the egg has great importance, due to its nutritional characteristic
for humans. The egg, yolk and white parts, guarantee a 4% of energy and
nutrients for human adults.

According to IBGE (Brazilian Geographical and Statistics Institute), in 2000,
Brazil produced 2,515,773 dozen of eggs and a major part of these eggs was
exported to many countries as Saudi Arabia, China, Japan and Netherlands. Brazil
is the 3™ in egg production (FAO 2003) and per capita consumption are 94
chicken eggs/year.

Due to the necessity to produce eggs with enough nutrients, the poultry system
production uses some chemical components as in feeding as controlling animal
diseases and pests. These substances can contaminate the egg and display it to
human.

Pests and diseases must be controlled for food production. In Brazil the pesticide
average consumption is 3.2 kg of active substances per hectare and it is the 8" in
world pesticide consumption. The pesticide employment beyond the advantage to
agricultural and cattle production can cause serious problems to human and
animal health. Besides, the inadequate use and physical-chemical characteristics
of pesticides can collaborate to environmental problems and can be displayed for
a long time. Therefore the presence of these substances on food must be
controlled. Although eggs are an important Brazilian diet food, there are
insufficient studies about pesticide residues in chicken eggs.
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This study reports the results from 2003 to 2005 of pesticide residues in chicken
eggs from Sao Paulo markets.

MATERIALS AND METHODS

The present survey included 130 samples collected in Sao Paulo City, during the
period from October 2003 through July 2005. All samples were taken in
accordance with the guidelines of the Codex Alimentarius (2000).

The samples were analyzed for some insecticides, fungicides, herbicides,
acaricides and some metabolites. The substances for spike studies were chosen
according to MRL (Maximum Residue Levels) established by Brazilian
Legislation and Codex Alimentarius in egg. It was used a gas chromatographic
multiresidue method (Specht 1992). A 20 g of homogenized sample (yolk and
white) was blended with acetone. Water was added beforehand in an amount that
takes full account of the natural water content of the sample so that during
extraction the acetone: water ratio remains constant at 2:1 (v/v). The extract was
partitioned with dichloromethane in the presence of sodium chloride, resulting in
separation of excess water. After evaporation the organic phase is cleaned up by
gel permeation chromatography (BIO BEADS® S-X; polystyrene gel), using
cyclohexane and ethyl acetate (v/v) as eluant. A supplemental cleanup was
followed by silica gel deactivated 1.5%. The silica gel column was eluted with:
hexane + toluene (65:35 v/v), toluene (100), toluene + acetone (95:5 v/v), toluene
+ acetone (80:20 v/v) and acetone (100). Each eluate (10 mL) was collected and
then injected (1 pL) into a gas chromatograph for qualitative and quantitative
analysis. The solvents used were pesticide residue analysis grade. The analytical
standards were about 95 to 100% of purity obtained from Dr. Ehrenstorfer GmbH.

For identification and quantification of organochlorines, pyrethroids, and some
fungicides an ECD was used. Chromatographic conditions were: capillary column
30m x 0,32mm id. and 0.25um film thickness (SPB™ 608); temperature
program: 90°C to 210°C (30°C/minute), hold 2 minutes, 250°C (10°C/minute),
hold 14 minutes; splitless injection system at 220°C, hold 2 minutes; detector
temperature 300°C; gas flow rates: carrier gas (nitrogen) 1mL/minute on column
and 29ml/minute make up. Peak identities were confirmed on alternative
capillary columns with different phases and polarities (PTE™5 and SPB™1).

A NPD was used to determine organophosphorus and carbamates compounds and
the chromatographic conditions were: capillary column 30m x 0.32mm i.d and
0.25um film thickness (PTE™S5); temperature program: 80°C to 200°C
(30°C/minute), hold 2 minutes, 230°C (15°C/minute), hold 6 minutes, 250°C
(5°C/minute), hold 2 minutes; splitless injection system at 200°C, hold 2 minutes;
detector temperature: 300°C; gas flow rates: carrier gas (nitrogen) 1mL/minute
and 29ml/minute make up, hydrogen: 4,5mlL/minute, air 175mL/minute. For
confirmation were used capillary columns 30m x 0.32mm i.d and 0.25um film
thickness (SPB™20 and HP™1).
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Some polar organophosphorus pesticides as acephate, monocrotophos and
methamidophos were analyzed by using FPD detection with megabore column
30m x 0.53mm id. and 0.25pm film thickness (DB™ 1701); temperature
program: 200°C/10minutes, on column injection system at 220°C, hold 2 minutes,
detector temperature: 220°C; gas flow rates: carrier gas (nitrogen) SmL/minute
and 25ml./minute make up, hydrogen 140mL/minute, air 1: 80mL/minute and air
2: 175mL/minute. For confirmation was used megabore column 30m x 0.53mm
i.d. and 0.25um film thickness (DB™S5).

Residue concentrations were quantified with a calibration curve, generated from
peak area obtained by the results of standard injections. The detection limit was
0.001 mg/kg for almost organohalogenates, 0.01 — 0.05 mgkg for
organophosphorus, organonitrogenous and other molecules studied. The analytical
method used was validated and tested in spiked sample analysis, including
internal laboratory checks with blank analysis. Recoveries generally ranged from
70 to 120%. Limits of quantification were set at 0,0lmg/kg for the most of
pesticides analyzed. In every analytical series, blank and spiked samples
containing different types of pesticides were analyzed routinely to monitor
method performance. The fortification tests were performed in two levels.

RESULTS AND DISCUSSION
The levels were chosen at MRL, and below or above according to pesticide

characteristics. The study was conduced in triplicate and the standard deviation
and median values are presented in the Table 1.

Table 1 Pesticide recoveries in egg samples (white and yolk)
Pesticides MRL | MRL | Fortification | Recovery | Standard | LOQ
Brazil | Codex | levels median % | deviation | mg/kg
mg/kg | mg/kg | mg/kg
acephate 0,10 0.1 60 14.142 0.03
1.0 60.5 14.849

alachlor 0.01 110 14.142 0.003
0.2 136.4 2.050

bifenthrin 0.01 0.01 100 0 0.003
0.1 83.5 9.192

carbaryl 0.5 0.5 0.25 82.5 3.535 0.075
0.5 118.4 11.105

cypermethrin 0.05 0.05 68.4 0 0.015
0.1 129 0

chlorpyrifos 0.05 0.05 972 18.172 0.015
0.1 81.8 19.445

DDT and 0.1

isomers

op’DDD 0.01 78 29.698 0.003

op’DDD 0.1 65 8.485
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Table 1 Pesticide recoveries in egg samples (white and yolk) — continued

Pesticides MRL | MRL | Fortification | Recovery | Standard | LOQ
Brazil | Codex | levels median % | deviation | mg/kg
mg/kg | mg/kg | mg/kg
pp’DDD 0.01 83 21.213 0.003
0.1 66.5 6.293

op’DDE 0.01 103 5.657 0.003
0.1 101 4.243

pp’DDE 0.05 85 23.193 0.005
0.1 99.5 4.384

op’DDT 0.05 87.9 6.293 0.006
0.1 94.1 27.365

pp’DDT 0.05 78.4 1.909 0.008
0.1 854 10.182

deltamethrin 0.02 94.4 6.222 0.006
0.2 92.2 3.182

demethon-S-
methyl
sulphoxide 0.05 0.05 80.2 5.303 0.015
0.10 92.0 9.949

diazinon 0.02 0.02 100.7 27.223 0.006
0.2 101.3 22.981

fenvalerate 0.01 121.3 1.838 0.003
0.02 119.5 8.485

dicofol 0.05 0.05 101.2 12.374 0.010
0.1 111.8 11.525

dieldrin 0.05 0.05 97.5 32.173 0.010
0.1 77.9 1.343

dimethoate 0.05 0.05 120.5 0.707 0.015
0.1 116.5 19.092

disulfoton 0.02 0.02 71.3 1.626 0.01
0.20 70.7 0.363

endosulfan and

isomers

alpha

endosulfan 0.04 91.0 8.202 0.010

0.1 88.8 0.707
beta
endosulfan 0.04 87.0 11.313 0.012
0.1 77.0 0.012
endosulfan
sulphate 0.04 117.1 6.767 0.010
0.1 73.5 1.415

endrin 0.05 93.3 11.455 0.010
0.1 89.8 0.707

ethion 0.2 82.5 43.133 0.06
0.4 57.6 0.212
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Table 1 Pesticide recoveries in egg samples (white and yolk) — continued

Pesticides MRL | MRL | Fortification | Recovery | Standard | LOQ
Brazil | Codex | levels median % | deviation | mg/kg
mg/kg | mg/kg | mg/kg
fenpropathrin 0.01 0.01 107.4 10.535 0.003
0.1 95.5 6.363

heptachor 0.05 0.02 77.8 2.050 0.006
0.1 85.8 4.688

heptachlor

epoxi 0.02 90.3 14.566 0.006
0.1 89.1 1.767

gamma HCH 0.01 0.01 79.2 7.353 0.003
0.05 95.5 13.435

alpha HCH 0.01 80.0 15.839 0.003
0.05 110.3 10.818

beta HCH 0.01 79.3 1:131 0.003
0.05 125.4 2.262

metidathion 0.02 0.01 104.2 0.424 0.003
0.02 114.2 8.202

monocrotophos 0.02 0.1 57.5 10.606 0.03
1.0 111.0 115.556

pirimiphos

methyl 0.05 0.05 87.4 21.849 0.015

0.1 93.4 47.305

profenophos 0.02 0.1 101.5 48.790 0.03

0.5 41.0 28.991
quintozene 0.03 0.01 84.0 22.627 0.003

In Brazil, only 2, 4-D, cyromazine, carbaryl, ethion and thidiazuron have MRL
established in egg and in this study, using a multiresidue method it was possible to
analyze only carbaryl and ethion. For the others as 2, 4-D and thidiazuron it is
necessary a specific method for herbicides and also for cyromazine. The
organochlorine pesticides were studied even if they have been banned in Brazil
since 1985, but residues from these products could be still found. The main reason
could be attributed to their chemical nature and environmental persistence.

130 samples were analyzed and one was positive for alachlor a regular herbicide
used in corn production in Brazil. The quantity found was 0.01 mg/kg on egg
sample. Possibly characteristics such as UV radiation stability and its permanence
into soil after 42 to 70 days could result alachlor to be found in plant and its parts
such as seeds, and as a consequence to be found in chicken eggs. Although only
one sample was positive to pesticide residues this result is important to food
quality control and consumer health. It helps to emphasize the risk studies on
pesticide residues on animal and vegetable food.

Pesticide residues in animal products have been studied in many countries and the
concern about food contamination is an important subject for Latin America.
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Argote-Rivero et al. 1984, in Havana — Cuba showed that all samples collected
from the market were contaminated by DDT and isomers. In Mexico, Albert et al.
1988, verified that heptachlor epoxi, DDT and DDE were the pesticides most
frequent in egg samples. In Brazil, Vieira et al. 2001 have conduced in Rio de
Janeiro, at a Leishamnia area a pesticide residues study for DDT and isomers. The
organochlorine pesticide was used until 1990 for Leishmania vector combat. The
authors showed that DDT and isomers were present in almost soil and egg
samples analyzed (82.0%). For other developing countries organochlorine
pesticides are the most frequent pesticides found in egg samples (El-Hoshi et al.
2000, Kahunyo et al. 1988, Kessabi et al. 1990, Muganbi et al. 1989 and Singh et
al. 1988).

In most of the developed countries organochlorine pesticides were forbidden since
1970s. Some monitoring studies showed that these pesticides could be, even now,
found in almost animal products as egg (Frank et al. 1990, in Canada, Kan-Do
Office 1995, in The USA, Juhler et al. 1995, in Denmark). Noble et al. 1990,
studied the feed used for poultry and related that pesticides could be present on
egg if they were present on feed. Pesticide residues monitoring studies are very
important to guarantee the food safety consumption.
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