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Fipronil
•
•
•

Fluocyanobenpyrazole, better known with the market name of Fipronil is an
insecticide widely used in homes and yards to control a variety of pet pest like
ticks, fleas, and mosquitoes, and for professional use in agriculture practice.
Fipronil cannot be used in the control of pest in animals intended for the food
chain due to its high toxicity.
The MRL set for Fipronil is 0,005 mg/kg, which correspond to the analytical
limit of quantification.

EU - Pesticides database

Biochemistry and mechanism of action
•
•
•
•

Fipronil is quickly metabolized to environmental level, in vegetables and in animals.
The major metabolite is the Fipronil sulfone (oxidation of the sulphur).
Fipronil blocks the fixation of GABA or Glutamate on the receptors of the insects cells.
The entry of Cl− to the cell is block, therefore maintains the hyperexcitation of the nerve
cell leading to the death of arthropods.

Fipronil Toxicity

Fipronil is moderately considered toxic and the
assumption of around 0,009 mg/kg body weight
per day is esteemed as harmless.
A person of 60 kg introduces a reasonable limit of
assumption of fipronil of around 0,54 mg/die.

Backstory
Fipronil has gained a high mediatic attention after its detection in chicken eggs in concentration higher
than the MRL (maximum residue level) approved by the EU.

RASFF (Food

and Feed Safety Alerts ) portal shared a
notification about fipronil concentration ( 0.04 mg/Kg )
detected in eggs from Italy.

Our data showed a high contamination of the eggs from contaminated chickens (Table 1) at levels higher
than those accepted from EU regulations.

The major part of fipronil was degraded in fipronil sulfone, accounting for more of the 99% of the residue.

sample

Fipronil

Fipronil Sulfone
mg/kg ± RSD%

MRM

435 > 330

451 > 415

Test 1

0.003 ± 27.52

2.083 ± 7.25

Test 2

0.003 ± 10.38

2.075 ± 4.06

Test 3

0.003 ± 1.37

2.155 ± 1.30

Table 1. Fipronil contamination in chicken eggs from industrial production

The analysis carried out highlighted the presence of Fipronil and Fipronil sulfone contamination in all the
samples analyzed in concentrations higher than those permitted by law.
It also allowed to highlight how it was fundamental to carry out the analysis on both molecules.
In fact, the Fipronil levels in all the eggs analyzed showed a mean residual of about 0.003 mg / kg, well below the
legal limits, while the fipronil sulfone showed residues of about 2 mg / kg.

Moreover, it was shown that cooking did not decrease the
levels of fipronil (a) and fipronil sulfone (b) residues in eggs.

What is the origin?
The origin of the contamination is still unknown, and several hypotheses have been made:
- an illegal use on the young chicken before their arrival in the eggs producing farms.
- an illegal treatment of the feed.
But till today the real origin has not been revealed.
Residues has been also detected in farms far from each other, and with no connection among them.
Therefore, a monitoring survival has been carried out at national and international level to define the
level of the contamination and the toxicological risk.
When found, the contaminated eggs have been withdrawn and destroyed and the farms has been seized
till verification analysis.

The research aim

The intent of this work was to evaluate how different introduction pathways
can influence chicken contamination and the level of eggs pollution.

Methodology
4 groups of 5 animals have been selected for the experiment. Each group was subjected to a different
treatment:

Treatments with fipronil were made once a week.

Prevalent contamination path
More in-depth studies are needed to evaluate the prevalent contamination path, and ongoing

experiments will allow to have more information on the distribution of the pesticide in the chicken
organism and to select less invasive methods for chicken analysis.
C

Sample day(s)
Fipronil

F1

Fipronil Sulfone

Fipronil

mg/kg ± RSD%
MRM

Fipronil Sulfone

mg/kg ± RSD%

435 > 330

451 > 415

435 > 330

451 > 415

1

tr

tr

tr

0.021 ± 0,004

2

tr

tr

tr

0.082 ± 0.002

3

tr

tr

0.181 ± 0.002

15.951 ± 0.001

4

tr

tr

0.010 ± 0.001

74.030 ± 0.003

Eggs

* tr < 0.000 mg/Kg
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6 ml
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1 min

15 min
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15 min
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(No: 5982 - 5056)

1 min

Analysis Parameters
UHPLC – MS/MS

Source Parameters
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FINDINGS
The method used, allowed the determination and quantification of fipronil and its major
metabolite fipronil sulfone (Figure 1 and Figure 2).

Figure 1. MRM chromatogram and MSMS spectrum of Fipronil

Figure 2. MRM chromatogram and MSMS spectrum Fipronil Sulfone

Conclusion
This study carried out on chicken try to elucidate the behavior of fipronil and
fipronil sulfone after oral or parental intake, aiming to become a reference
method for the study of contamination of poultry.
More in-depth studies are needed to evaluate the prevalent contamination path,

and ongoing experiments will allow to have more information on the
distribution of the pesticide in the chicken organism and to select less invasive
methods for chicken analysis.
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