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4- bromo-2- (4-chlorophenyl)-1- (ethoxy methyl) -5-(trifluoro methyl)-1H-pyrrole-3-carbonitrile Chlorfenapyr 2
(2E)-1-[ (6-chloro-3- pyridinyl) methyl]-N-nitro-2-imidazolidiaimine Imidacloprid 3
: a cyano(3-phenoxy phenyl) methyl3-(2,2-dichloro ethenyl)-2,2-dimethyl cyclopropane carboxylate Cypermethrin 4
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Chlorfenapyr 0.021 0.01 ND 0.01
Chlorpyrifos 0.004 0.01 ND 0.01

Cyhalothrin 0.020 0.50 ND 0.50
Cypermethrin 0.007 0.01 ND 0.01
Propagrite 0.119 0.01 ND 0.01
Imidacloprid 0.014 0.3 ND 0.3
Carbendazim 0.01 0.3 ND 0.3
lufenuron 0.051 0.4 ND 0.4
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safe 0.580000 | 0.00031 | 71.47 | 0.01 0.021 Chlorfenpyr 1
safe 0.111890 | 0.000011 | 71.74 | 0.01 0.004 Chlorpyrifos 2
safe 0.079900 | 0.000056 | 71.47 | 0.07 0.02 Cyhalothrin 3
danger | 3.328700 | 0.000330 | 71.47 | 0.01 0.119 Propagrite 4
safe 0.013053 | 0.000039 | 7147 | 0.3 0.014 Imidacloprid 5
safe 0.0039 0.000019 | 71.47 | 0.5 0.007 Cypermethrin 6
safe 0.035670 0.00014 | 71.47 0.4 0.051 Lufenuron 7

AC= Average of consumption

2023 dina slan) diaa A 4 guaal) g 4080l alalabal) (e JS (B ALEL pualind) ciliia 1(4) Jgo>

Residues (PPM) | _bkall Jxs | MRL (PPM) | Residues (PPM) | MRL (PPM) | _hall Jas
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Cu 0.0163+0.0011 0.0003 0.01 ND 0.01 0.0
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Monitoring of Pesticide Residues and Certain Heavy Metals in
Conventionally and Organically Grown Tomatoes in El-Beyda
Region with Regard to Their Risk in Human Health

Ahlam Saad Aqoub Mohamed' and Ahlam Frag Soliman?
I- Pastures Department, Faculty of Natural Resources
2- Department of Plant Protection, Faculty of Agriculture, Omar Al-Mukhtar University

Abstract\

In this study, residues of 8 commonly used pesticides for controlling insect and fungal pests in
tomato farms in Al-Bayda area were estimated, as well as residues of 4 heavy metals, namely lead,
cadmium, zinc and copper, in conventionally grown tomatoes collected from Al-Bayda markets
and organically grown tomatoes in the College of Natural Resources at Omar Al-Mukhtar
University. QUEChERS method was used for extraction and purification of samples, and residues
were analyzed using gas chromatography-mass spectrometry (GC-MS-MS). Expected daily intake
(EDI) and hazard index (HI) were determined. Standard deviations of standard solutions ranged
from 6% to 17.5%, while limits of detection (LOD) ranged from 0.0005 to 0.0121 ng/g. While
limits of quantification (LOQ) of compounds ranged from 0.0018 to 0.00578 ng/g. Moreover, the
R2 value was obtained greater than 0.98. Pesticide residue analyses in conventionally grown
tomatoes during 2023 showed that tomato samples collected from markets were contaminated with
chlorpyrifos, chlorfenapyr, cypermethrin, cyhalothrin, propargite, lufenuron, imidacloprid and
carbendazim pesticides in 35% of the tested samples at concentrations ranging from 0.007 to 0.119
pg/g. While the rest of the targeted pesticides did not appear, and the concentrations of
chlorfenapyr and propargite exceeded the maximum permissible limits in tomatoes in (25.00%) of
the collected samples. While the concentrations of other pesticides did not exceed the maximum
permissible limits (MRL) in 75% of the conventionally grown samples, and the risk rate value was
high only for the pesticide propargite (3.32). This requires extreme caution when using it in tomato
farms. While organically grown tomato samples did not contain detectable pesticide residues
within the estimation limits of the device. The results of the analysis of heavy metal residues (zinc,
cadmium, lead and copper) in conventionally grown tomatoes using the atomic absorption
spectrometer showed a significant increase compared to those produced from organic farming.
Zinc was the most abundant element in all tomato samples. The hazard index (HI) values for
organically and conventionally grown vegetables were 0.22 and 0.64, respectively. Since both
values are less than one, exposure to these elements through the consumption of the studied
vegetables may not pose a significant health risk. The results of the estimation of trace elements
in the two types of tomatoes showed that all estimated concentrations of heavy metals were below
the permissible limits set by the Food and Agriculture Organization and the World Health
Organization, which range from 0.02 to 0.05 mg/kg in tomatoes. The heavy metals hazard index
in tomatoes showed that zinc (Zn) was the highest with an index of (2.71) and cadmium (Cd)
(0.551). The HI values also indicated that the health risks of eating organically grown tomatoes
were much lower than those of conventionally grown tomatoes.

Keywords: pesticide residues, tomatoes, hazard ratio, heavy metals.
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