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SUMMARY:

Pesticides are commonly used in agricultural production for pest control, fungal disease eradication, and
weed control. They are used not only during crop growth but also during post-harvest treatment. The
proper use of pesticides may improve the quantity and quality of crops. However, the increased use of
chemical pesticides has resulted in environmental contamination and also caused many associated adverse
health effects on consumers. Fruits and vegetables are infected with many diseases and insect pests that
need to be controlled as they are essential foodstuffs for different communities. Fruits and vegetables are
rich in vitamins, minerals, fiber, and antioxidants. So, they are expected to have higher pesticide residue
levels than other food groups because most are eaten raw. Some fruits and vegetables are also processed
into ready-made food products sold in the markets, such as producing fruit and vegetable juices, jams,
sauces, ketchup, etc., considered one of the fastest growing industries for their important role in global
food consumption.

Furthermore, monitoring pesticide residues is a primary approach to safeguarding consumers from the
potential adverse effects of pesticides. This would assist in confirming that pesticide levels in food do not
surpass the maximum residue limits (MRLs) established by various international entities, including the
WHO and FAO. This study aimed to: - Identify pesticide residues present on potato tubers, strawberries,
and pears, - Evaluate the potential health risks to consumers from direct exposure through the
consumption of these fruits, - examine the impact of various food processing methods on the elimination
of pesticide residues in treated fruits and tubers, - analyze the effects of specific pesticides on quality
parameters of treated fruits, - Investigate the toxicity of tested pesticides on albino rats.

The results can be summarized as follows:

(1) Residue dissipation of tested pesticides in pear, strawberry fruits, and potato
tubers and health risk assessment of these pesticides

e The pesticide residues analytical method's trueness and precision parameters regarding average
recovery and relative standard deviation were calculated and measured according to the European
Union guidelines (SANTE 2017). The recovery percentages of all determined insecticides ranged
from 84.29 to 101.48 %.

e Obtained results showed that the residues of acetamiprid, applied at the recommended rate after 1 hour
of application were 0.79 mg/kg, this amount decreased to 0.63 mg/kg after 1 day with a loss rate of
20.25% of the initial deposit. These amounts decreased gradually over time until they reached 0.47,
0.33, 0.29, 0.13, and 0.09 mg/kg after 3, 5, 7, 10, and 14 days after insecticide application. The
corresponding values of residue degradation rate were 40.5, 58.22, 63.29, 83.54, and 88.6 %. Washing
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processes have been found to reduce the acetamiprid residues in fruits significantly, the amount of
acetamiprid residues detected in washed fruits were 0.31, 0.22, and 0.11 mg/kg after 1 h, 1, and 3 days
for treatment, while no residues were found during 5 to 14 days. Also, data obtained showed that the
compote process for pear fruits eliminates 100% of acetamiprid residues during all experiment
intervals.

e The initial deposit value of lambda-cyhalothrin was 1.27 mg/kg, this amount decreased to 0.84 mg/kg
after 1 day with a dissipation rate of 33.85 % of the initial deposits. The residue of lambda-cyhalothrin
dropped to 0.67, 0.52, 0.18, and 0.01 mg/kg after 3, 5, 7, and 10 days, respectively; but no residues
were detected after 14 days for application. The data showed that the EDI values exceeded the ADI
values of lambda-cyhalothrin in pear fruits collected at 1 h, 1 d, and 3 d after spraying. This indicates
that the health index amounts were greater than 100; therefore, pear fruits were considered to be a risk
to consumers during these intervals. The HI values reached 100 after 5 days and dropped to 1.6 at the
end of the experiment, these fruits were acceptable.

e The initial deposit was 0.58 ppm and dropped to 0.37 ppm after the 1% day, with a residue reduction
rate of 36.2%. The amount of emamectin-benzoate decreased to 0.22, 0.12, and 0.05 ppm after 3, 5
and 7 days. The residue loss continued over time, with reduction rates of 62.06, 79.31, and 91.37%
after the same period. No residues were detected after 10 and 14 d in the treated strawberry fruits. The
health index value was 112 because the estimated daily intake (EDI=0.0028 mg/kg) exceeded the ADI
(0.0025 mg/kg according to EU Codex, 2024) for emamectin-benzoate in treated fruits just after
spray, and consuming these fruits may cause adverse effects on consumers. The jam process of
strawberry fruits removed approximately all residues of this insecticide; no residues were detected
during any of the experiment periods. Therefore, these fruits could be consumed safely after the jam is
processed.

e The initial deposit of this insecticide in strawberry fruits was 0.74 mg/kg, this amount was decreased
to 0.52 mg/kg with a residue reduction rate of 30.08 % after the 1st day. The spinosad residues
dropped to 0.32 and 0.15 mg/kg after 3 and 5 days, with a 56.75 and 79.72 % reduction rate,
respectively. No residues were found after seven days in strawberry fruits treated with spinosad. The
estimated daily intake (EDI) of spinosad does not exceed the acceptable daily intake (ADI= 0.02
mg/kg according to EU-Codex, 2024), so the health index (HI) amount was less than 100; its value
was 18 in strawberry fruits collected just after spray and decreased with time elapsed to reach 3.5,
after 5 d. Accordingly, no risk was found when consuming these fruits. Our data also revealed that
washing fruit under the tap water and jam process was sufficient to remove all spinosad residues in
strawberry fruits after all collection periods.

e The results showed that no residues of thiamethoxam and imidacloprid were detected in potato tubers.
The initial deposits of the thiamethoxam residue in potato leaves were 4.18 mg/kg which was
subsequently decreased t03.12, 2.05, 1.72, 0.62, 0.21, and 0.03 mg/kg indicating that the rates of loss
were 25.36, 50.96, 58.85, 85.17, 94.98 and 99.28 %, after 1, 3, 5, 7,10 and 14 days of application,
respectively. The half-life of this insecticide in treated leaves was 2.54 days, with a decomposition
rate (K) of 0.272 mg/kg.

e The initial deposit of imidacloprid in potato leaves was 2.76 mg/kg, which dropped to 1.31 mg/kg
with a reduction rate of 52.54% after the 1% day. After 3, 5, 7, 10, and 14 days, the insecticide residue
decreased to 0.63, 0.45, 0.11, 0.08, and 0.05 mg/kg, with a reduction rate of 77.17, 83.69, 96.01, 97.1,
and 98.18%, respectively.

(2) Effect of tested pesticides on quality parameters of treated plants

e Potato: After 7 and 14 days, imidacloprid generally resulted in a slight increase in ascorbic acid,
acidity percentage, and moisture content (%). However, it resulted in a minor decline in dry matter,
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total soluble sugar, total soluble solids, and total protein. On the other hand, it significantly reduced
the amount of fatty acids and [B-carotene in potato tubers. However, after 7 and 14 days,
thiamethoxam resulted in a minor increase in ascorbic acid, acidity percentage, and moisture content
(%). However, it resulted in a minor decline in total soluble sugar, total soluble solids, dry matter
percentage, and total protein in tubers collected after 14 days. B-carotene and fatty acids in potato
tubers were significantly reduced, but the dry matter percentage in tubers collected after 7 days was
also significantly reduced.

Pear: lambda-cyhalothrin caused a significant decrease in ascorbic acid, total protein, total soluble
solids, B- carotene in fruits collected after 7 days, and fatty acids. It caused a slight decrease in
ascorbic acid in fruits collected after 14 days, total protein in fruits collected after 14 days, - carotene
in fruits collected after 14 days, and dry matter %. While it caused no difference in total soluble solids
in fruits collected after 14 days. While it caused a slight increase in acidity %, moisture, and total
soluble sugar. Acetamiprid caused a significant decrease in total protein and total soluble sugar in
fruits collected after 14 days. While it caused a slight increase in ascorbic acid, acidity %, and
moisture. It caused a slight decrease in total soluble solid, dry matter %, total soluble sugar in fruits
collected after 7 days, B- carotene, and fatty acids.

Strawberry: Emamectin-benzoate caused a significant decrease in ascorbic acid, total protein, total
soluble solid in fruits collected after 7 days, and total soluble sugar. While it caused a slight decrease
in total soluble solids in fruits collected after 14 days and moisture %. While it caused a significant
increase in acidity % and fatty acids. While it caused a slight increase in dry matter and - carotene.
Spinosad caused a significant decrease in total soluble solids in fruits collected after 7 days. While it
caused a slight decrease in total soluble solids in fruits collected after 14 days, acidity %, dry matter in
fruits collected after 14 days, and moisture % in fruits collected after 7 days, while it caused a slight
increase in ascorbic acid, total protein, and moisture % in fruits collected after 7 days, while it caused
a significant increase in dry matter in fruits collected after 7 days, total soluble sugar, B- carotene and
fatty acids.

(3) Toxicity effects of tested pesticides on albino rats

No significant differences in body weight of treated rats during the experiment periods, except in the
case of emamectin-benzoate during the recovery period, there is a significant decrease compared with
other treatments. Overall, all treated rat weights increased during the experiment; the highest increase
occurred in imidacloprid-treated rats (the average body weight was 190.2 gm), followed by untreated
rats (184.9 g), lambda-cyhalothrin (183.1 g), and the lowest in emamectin-benzoate treated rats (177

9).

Obtained data revealed that the /10 LDso dose of lambda-cyhalothrin, imidacloprid, and emamectin-
benzoate insecticides caused a significant increase in GOT activity after the 5 dose compared with
untreated rats. This trend was noticed after the 10" dose. After the recovery period, GOT activity did
not return to normal levels in lambda-cyhalothrin and imidacloprid. Emamectin-benzoate-treated rats
had higher enzyme activity than untreated rats, but it was not statistically significant (+12.1% above
the control level).

Lambda-cyhalothrin and imidacloprid caused significant increases in GPT activity after the 5 and
10" doses, while there were no significant differences in this enzyme activity in emamectin-benzoate
treated rats compared with control at the same period. After the recovery period, the activity of GPT
enzyme in all treated rats decreased but didn’t return to the control level.
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