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Abstract 

Extreme pesticide use in tomato growing could have negative 

impact on the environment and human health. In this study, the 

rate of dissipation of three commonly used pesticides for growing 

tomatoes, acetamiprid, metalaxyl-M, and fenpyroximate was 

assessed. Within two weeks after the application of pesticides, 

tomato samples were collected from field and greenhouses and 

the pesticide residues were extracted using QuEChERS 

technology and quantified using high-performance liquid 

chromatography and diode array detection (HPLC-DAD). 

Recovery assays were performed in the levels of 0.1, 0.5 and 1.0 

mg/kg. The recovery rates for acetamiprid, metalaxyl-M, and 

fenpyroximate were 87.71 ± 1.33 %, 92.08 ± 2.35 % and 91.77 ± 

1.06 %, respectively. The Preharvest intervals (PHI) for these 

pesticides in greenhouse and field tomato plants ranged from 5 to 

7 days. The half-lives of these pesticides were determined to be 

1.80, 0.80 and 1.75 days, respectively, for acetamiprid, 

metalaxyl-M, and fenpyroximate in tomato samples taken from 

open fields, and to be 1.48, 2.27 and 1.36 days, respectively, in 

tomato samples taken from greenhouses. The amount of detected 

pesticide residues remained in the treated tomato fruits are 

affected by cooking. Pesticide residues were essentially 

undetectable in tomato paste. 
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INTRODUCTION 

 The use of pesticides is a significant step 

in the management of pests in agricultural crops. 

More than 1000 pesticides are employed globally 

to defend crops against various pests. These 

pesticides are used both before and after harvest to 

reduce crop loss. Approximately one-third of 

agricultural products are produced using pesticides 

(Tudi et al., 2021). Pesticide residues are present in 

food due to the application of pesticides (Boobis et 

al., 2008, Nougadère et al., 2012). The use of 

pesticides has increased many folds during the past 

few decades. More than 5 billion pounds of 

pesticides are used worldwide annually, so it is 

critical to spread the idea of safe use of pesticides, 

about 250,000 to 370,000 human deaths, most of 

them were noticed in developing countries 

(Shalaby et al., 2022). One of the most significant 

health issues in the globe is the pesticide residues 

that persist in or on food products. When dumping 

exceeds MRL, these residues can be dangerous to 

humans and result in a variety of ailments. (Zhang 

et al., 2011; Oliva et al., 2017 and Soydan et al., 

2021). A balanced and nutritious diet must contain 

both fruits and vegetables. They are known to 

include elements that have a variety of health-

promoting effects (including pre-biotic, vitamins, 

vital minerals, and antioxidants) (fibers). Also, 

harmful compounds like pesticide residues can be 

found in fruits and vegetables. (Mermer et al., 

2020). Even if these substances are found at very 

low concentrations, long-term exposure to 

combinations of pesticides may have the potential 

to induce adverse health effects such as hormone 

disruption, diminished intelligence, immunity 

suppression, reproductive abnormalities, and 

cancer (Shalaby et al., 2021). To make sure that 

the residues are below the tolerance thresholds and 

the edible parts have become safe for human 

consumption, it is important to monitor pesticide 

residues on vegetable and fruit plants after 

application to establish the waiting period between 

application and harvest. Tomato (Solanum 

lycopersicum L.) is one of the most essential and 

common vegetables cultivated in the world 

(Abdelfatah et al., 2020), the production of tomato 

in Egypt almost seven million tons of tomato each 

year (Malhat et al., 2012) and approximately 34% 

of Egypt' s cultivation area were used for tomato 

cultivation (Abd-Alrahman and Kotb, 2020). 

Tomato can be eaten raw, semi-processed or 

processed as a juice or paste. Production of tomato 

fruit in greenhouses is a typical agricultural 

practice. Due to the crops' heightened risk of 

contracting some illnesses, crops grown in 

greenhouses must be treated with pesticides. 

According to the evidence, equivalent covered 

crops typically have more detectable pesticides 

than field crops. It's possible that this is brought on 

by different pesticide use policies and slower 

pesticide clearance rates in protected systems 

(Allen et al., 2015). This study aimed to evaluate 

the kinetics and dissipation of acetamiprid, 

metalaxyl-M, and fenpyroximate pesticides and 

assess these pesticides' effects on the ecosystem of 

tomato under field greenhouses conditions. The 

development of rules for the lawful application of 

three pesticides in tomato pest management 

techniques may be aided by these findings. 

Additionally, to look into how certain processing 

affects the removal of pesticide traces from tomato 

fruits treated with pesticides.  

MATERIALS AND METHODS 

Chemicals and reagents  

Analytical standard (purity ≥ 98% to 99%), and the 

formulation (Acetamiprid (Mosiplan 20% SP), 

metalaxyl-M 40 %   mancozeb 64 % (Ridomil 

Gold MZ 68% WG) and fenpyroximate (Ortus 

super 5% EC)), structure of acetamiprid, 

metalaxyl-M and fenpyroximate (Tomlin (2009)). 

HPLC grade organic solvent (acetonitrile, 

methanol, and analysis grade acetic acid), 

Magnesium sulfate anhydrous and Sodium 

chloride were purchased from Merck Millipore 

Ltd. Milli-Q water purification system for 

ultrapure water. PSA, 40 µm was purchased from 

Supelco (Supelco, USA). An Agilent HPLC with a 

quaternary pump, column thermostat, and 

photodiode array detector was used. 

1. Field experiment 

2. Field experiment was carried out in the 

Agricultural Experimental Farm of the Faculty of 

Agriculture, Sohag University. During season 

2019. Tomatoes was cultivated under field and 

greenhouse condition and sprayed with 

acetamiprid (Mosiplan 20% SP) at 25 g / 100 L 

water, metalaxyl-M (Ridomil Gold MZ 68% WG) 
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at 200 g / 100 L water, and fenpyroximate (Ortus 

super 5% EC) at 50 ml / 100 L water at 25/11/2019 

and 4/3/2019, respectively. In field experiment, the 

experimental area was divided into plots of 42 m
2
 

(1 / 100 Fed.). One plot was left untreated to serve 

as control. In greenhouse experiment, the 

applications were conducted in in a total area of 

425 m
2
 used for the growth of tomato. Each plant 

was grown in one-meter rows with 0.5 m between 

plants. The material of greenhouse was 

polyethylene (180-200 µm). Spray was performed 

by a specialized operator. Spraying was carried out 

using a Knapsack- sprayer (Cp-3) provided with 

one nozzle delivering 200 liters of water per 

feddan, which has proved to be sufficient to give 

good coverage on the treated plants. Residue trials 

were conducted according to the in force and more 

critical Good Agricultural Practices (GAPs) as to 

investigate the dissipation rate of the compound on 

both crops and the terminal residues in the final 

products. The average temperature in the 

greenhouse during the experiment period was 30 

degrees Celsius, while in the open field it was 37 

degrees Celsius. 

Sampling 
Representative samples were collected from every 

plot at one hour after pesticides treatments (initial 

deposits) and 1, 3, 5, 7, 12, 15, and 18 days after 

the last application.  Samples from untreated 

control plots were also collected in the same way. 

Clean polyethylene bags were used for preserving 

the collected samples and transported to the 

laboratory immediately after picking at room 

temperature. In all cases, less than 40 min passed 

between harvest and arrival to the laboratory. 

Samples are prepared and then stored at – 20 °C in 

a deep freezer until analysis. 

Extraction and clean-up 

The extraction and clean -up processes were 

carried out at the Water and Environment 

Laboratory in the Regional Center for the 

Development of Southern Upper Egypt - Quraman 

Island – Sohag. The samples were prepared with 

the QuEChERS method according to 

(Anastassiades et al. 2003). Ten grams of 

homogenized tomatoes sample were weighed into 

a 50 ml PTFE centrifuge tube, 10 mL of 

acetonitrile were added, the tube was vigorously 

hand shaken for 1 min, 4 g of anhydrous MgSO4 

and 1 g of sodium chloride were added, the tube 

was hand shaken for 30 s., and the mixture was 

centrifuged at = 5000 rpm for 5 min. An aliquot of 

1.0 mL was transferred into the dSPE tubes 

containing 25 mg PSA and 150 mg MgSO4) for 

clean-up. The tubes were well capped and vortexed 

for 30 s., then centrifuged for 5 min at = 5000 rpm. 

The combined elute was filtered through a 0.22-µm 

nylon syringe filter into an auto sampler vial for 

HPLC injection. 

3. Chromatographic conditions 

4. HPLC was used to determine samples' final results. 

The HPLC system is an Agilent 1260 series with a 

photodiode array detector attached to an analytical 

column with dimensions of 150 mm 4.6 mm id, 5 

m ODS. The mobile phase's flow rate (acetonitrile 

80% + water 20%) was 1 ml/min, and the injection 

volume was 20 µl for fenpyroximate and the 

detection wavelength was chosen at 260 nm. The 

mobile phase (acetonitrile 70% + water 30%) flow 

rate for acetamiprid was 1 ml/min, and the 

injection volume was 20 µl. A 205 nm detection 

wavelength was used. While the flow rate of the 

mobile phase for metalaxyl-m (acetonitrile 40%, 

methanol 20%, and water 40%) was 1.2 ml/min 

and the injection volume was 20 µl, A 200 nm 

detection wavelength was used. Under these 

conditions the retention time was 3.2, 3.6 and 4.8 

min for fenpyroximate, acetamiprid and Metalaxyl-

M, respectively. 

RESULTS AND DISCUSSION 
1. Method performance 

2. Acetamiprid, metalaxyl-M, and fenpyroximate 

residue recovery rates for tomato samples were 

determined (Table 1). Analysis of blank tomato 

samples was used to test the method's selectivity; 

there are no interference signals from endogenous 

matrix components. Recovery assays at 

concentrations of 0.1, 0.5, and 1.0 mg/kg were 

conducted. The peak area of the analytes added to 

and extracted from the matrix was compared to the 

peak area of the pure standard to determine 

recovery. In order to create the working solutions 

for the tomato extraction method, the stock 

solutions of acetamiprid, metalaxyl-M, and 

fenpyroximate were diluted in acetonitrile. Before 

starting to use pesticides, untreated, homogenized 

tomato samples were analysed. The average 

recoveries were respectively 87.71 ± 1.33, 92.08 ± 

2.35 and 91.77 ± 1.06. 
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Table (1): Recovery percentages of acetamiprid, metalaxyl-m and fenpyroximate in tomatoes fruits. 

Spiking level 

(mg/kg) 

(n*=3) 

Acetamiprid Metalaxyl-M Fenpyroximate 

Mean recovery 

±SD 

% 

RSD 

Mean recovery 

±SD 
%RSD 

Mean recovery 

±SD 

% 

RSD 

0.1 92.58±1.22 1.42 87.90±1.99 3.07 81.34±0.95 3.47 

0.5 65.18±1.57 2.55 89.01 ±2.47 2.89 89.27±1.28 3.05 

1 105.38±1.20 2.01 99.32±2.58 2.07 104.69±0.94 2.48 

Average 87.71± 1.33 1.99 92.08± 2.35 2.68 91.77± 1.06 3.00 

*: Number of replicate 

The single laboratory validation strategy, European 

Commission guidelines, and method validation 

protocols for pesticide residues analyses were 

followed for performing method validation 

(SANTE/12682/ (2019) and Thompson et al., 

2002).Limits of quantification (LOQ) were 

adjusted to a signal-to-noise ratio of 10, while the 

limits of detection (LOD) were set to a signal-to-

noise ratio of 3 with reference to background noise 

obtained from the blank sample. The LOQs were 

0.05 µg/g for acetamiprid and fenpyroximate; and 

0.1 µg/g for metalaxyle -M, while the LODs were 

0.01 µg/g acetamiprid and fenpyroximate; and 0.05 

µg/g metalaxyle -M. The limits of quantification 

were, in every instance, lower than the MRLs set 

by the EU and Codex Committee.  The findings 

revealed that the first-order rate equation was used 

to calculate the dissipation kinetics and behavior of 

tested compounds in tomatofruits: Ct = C0 e
−kt

 , 

where k is the rate constant per day, C0 is the initial 

concentration, and Ct is the pesticide concentration 

at time t. Pesticide half-life can be used to estimate 

pesticide persistence in the environment. The half-

life (t1/2), which measures the amount of time it 

takes for a pesticide to degrade to half its initial 

concentration, gives information about how 

quickly plants and the environment absorb 

pesticides. The half-life (t1/2) was calculated as t1/2 

= ln2/k from the k value for each experiment (Abd-

Alrahman et al., 2012 and Moye et al., 1987). 

Residues of acetamiprid on and in tomato fruits 

cultivated in open field and greenhouse and 

effect of washing, and cooking process in 

removing on its residues from tomato fruits: 

The concentration of the initial deposits of 

acetamiprid on unwashed tomato fruits growing in 

open field and greenhouse table (2) were 2.13 and 

3.25 µg/g, respectively. The residues decreased to 

1.45 and 2.04 µg/g, respectively within the first 24 

hours after spraying. The residues of acetamiprid 

in open field samples dropped to 0.65, 0.13 and 

0.04 µg/g after 3,5,7days after treatment and the 

corresponding values for greenhouse were 0.88, 

0.51 and 0.14 µg/g after 3,5,7days, respectively. 

While the amount of residues reached 0.02 µg/g of 

acetamiprid after 12 days of treatment in green 

house samples. Also, results showed that the 

amount of acetamiprid residues were below the 

detection limits after 12 and 15 days in open field 

tomato samples and after 15 days in greenhouse 

tomato samples. The results indicated the great 

influence of washing method in removing or 

elimination of acetamiprid residues from sprayed 

tomatoes growing in open field and greenhouse. 

After one day of spraying, the residues of 

acetamiprid on unwashed tomato fruits were 1.45, 

and 2.04 µg/g. These reduced   from 1.27 and 1.08 

µg/g (one hour of treatment) to reach 0.71, and 

0.72 µg/g on tomato washed with tap water for 

open filed and greenhouse sample, respectively. 

The effect of cooking process upon the amount of 

acetamiprid residues left in the treated tomato 

fruits. Data showed that tomato paste was nearly 

free from any detectable residues of acetamiprid. 

According to the maximum residues limits (MRLs) 

of acetamiprid was 0.5 µg/g in tomato fruits, 

presented in (EU, 2019). Acetamiprid sprayed 

tomato fruits in open field can be picked up after 5 

days and 6 days in greenhouse samples, from 

spraying. The same conclusion was pointed out by 

Badawy et al., (2019) found that the PHI values of 

acetamiprid on tomato fruits residues grown in 

greenhouse were 3.72 days. Thus, the fruits are 

safe for consumers after 4 days for acetamiprid. 

Acetamiprid residues were below the already 

established European maximum residue limits 

(codex MRLs) (0.2 mg/kg) days after application. 

Also, Abdelfatah et al., (2020) found that the half-

life time of abamectin, spinosad, and acetamipride 
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residues in tomato fruits under field conditions 

were 3.91, 0.36, 1.19 days, respectively. According 

to the maximum residue limits (MRL), the pre-

harvest interval (PHI) of abamectin, spinosad, and 

acetamipride were 10, 1, 1 days after the 

application, respectively. This recommended that 

the use of tomato fruits treated with these 

pesticides were safe for consumption after these 

intervals. El-Sayed, et al., (1977) they reported that 

waiting periods between application of insecticides 

and harvesting for marketing were defined for the 

consumer safety, avoiding health hazards, ranged 

between one and twelve days according to kinds of 

pesticides and vegetables. This finding is in 

harmony with those of Abd El-Daim and Zidan 

(1996) found that insecticide residues on tomato 

completely removed by one of six sequential 

processes. Tomato paste removed all insecticide 

residues. Generally, removal of residues by 

cooking process may be attributed to 

decomposition of residues by heating in addition to 

hydrolysis in water. It is finally observed from this 

study that tomato fruits could be safely consumed 

after processing steps, because the remove most 

insecticide residues to below the (MRLs). 

Table (2): Residues of acetamiprid on and in tomato fruits cultivated in open field and greenhouse. 

Days after spraying 
Unwashed Washed Tomato paste 

Residues (mg/kg) % Loss Residues (mg/kg) % Loss Residues (mg/kg) % Loss 

Tomato fruits cultivated in open field 

0 2.13 0.00 1.27 40.38 ND --- 
1 1.45 31.92 0.71 51.03 ND --- 

3 0.65 69.48 0.24 63.08 ND --- 

5 0.13 93.89 0.05 61.54 ND --- 
7 0.04 98.12 ND --- ND --- 

12 ND --- ND --- ND --- 
15 ND --- ND --- ND --- 

MRL 0.5 (EU, 2019) 

PHI 5 days 
RL50 1.80 1.19 --- 

Tomato fruits cultivated in greenhouse 
0 3.25 0.00 1.08 66.77 ND --- 

1 2.04 37.23 0.72 64.71 ND --- 
3 0.88 72.92 0.41 53.41 ND --- 

5 0.51 84.31 0.24 52.94 ND --- 

7 0.14 95.69 ND --- ND --- 
12 0.02 99.38 ND --- ND --- 

15 ND --- ND --- ND --- 
PHI 7 days 

RL50 1.48 1.71 --- 

ND = (Not detectable); MRL (Maximum Residue Limits); PHI (pre harvest intervals); RL50 (Residue 

half-life). 

Residues of metalaxyl-M on and in tomato fruits 

cultivated in open field and greenhouse and 

effect of washing, and cooking process in 

removing on its residues from tomato fruits: 
The concentration of the initial deposits of 

metalaxyl-M Table (3) on unwashed tomato fruits 

growing in open field and greenhouse were 2.75 

and 2.39 µg/g, respectively. The amount of 

residues decreased to 1.16 and 1.76 µg/g, 

respectively within the first 24 hours after spraying. 

The residues of metalaxyl-M   dropped to 0.74, 

0.22, 0.08 µg/g, and undetectable after 3, 5, 7, and 

12 days, respectively. The corresponding values for 

greenhouse were 0.43, 0.23, 0.12, and 0.02 µg/g, 

respectively. Residues of metalaxyl-M became 

below the detection limits after 15 and 18 days of 

treatments in both open field and greenhouse 

samples. The great influence of washing method in 

removing or elimination of metalaxyl-M residues 

from sprayed tomatoes growing in open field and 

greenhouse. After one hour of spraying, the 

residues of metalaxyl-M on washed tomato fruits 

were 1.19, and 1.20 µg/g. These residues reduced   

to 0.48 and 0.65 µg/g on tomato washed with tap 
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water. Washing process removed residues from 

56.73 to 81.08 and 49.79 to 86.96 % for metalaxyl-

M on tomato fruits cultivated in open field and 

greenhouse, respectively. As a general trend, 

washing process caused considerable removal of 

metalaxyl-M   residues. The effect of cooking 

process upon the amount of metalaxyl-M residues 

left in the treated tomato fruits. The tomato sauce 

was nearly free from any detectable residues of 

metalaxyl-M. The half-life periods of metalaxyl-M 

residues in unwashed tomato fruits cultivated in 

open field and greenhouse were 1.51 and 1.91 

days, respectively. According to the EU (2017) 

codex, maximum residues limits (MRLs) for 

metalaxyl-M, was 0.3 µg/g in tomato fruits; so, 

metalaxyl-M treated tomato fruits in open field and 

greenhouse can be picked up after 5 days, from 

spraying. The same conclusion was pointed out by 

Malhat, (2017), who found that residues of 

metalaxyl dissipated below the maximum residue 

limit (MRL) of 0.5 µg/g in 7 days. Half-life (t1/2) 

for degradation of metalaxyl on tomato fruit was 

observed to be 1.81 days. A waiting period of 7 

days is suggested for safe consumption of tomato. 

While Abd Al-Rahman et al., (2012) they found 

that the half-life of metalaxyl-M, metalaxyl 

fungicides were found to be 1.98, and 4.88 days, 

respectively. Pre harvest intervals (PHI) for 

metalaxyl-M, metalaxyl fungicides were 3 and 9 

days, respectively. Lixu et al., (2009) stated that 

metalaxyl-M degrades rapidly from tomato pulp 

after application to tomato plants, and its half-life 

was 1.74 day. The rapid degradation/dissipation of 

fungicide in subsequent sampling after spraying 

may be due to dilution of the toxicant due to plant 

growth coupled with favorable climatic conditions, 

i.e., clear sunshine, temperature, and relative 

humidity prevailing during the application. This 

finding is in harmony with those of Abd El-Daim 

and Zidan (1996) found that insecticide residues on 

tomato completely removed by one of six 

sequential processes. Tomato paste removed all 

insecticide residues. Generally, removal of residues 

by cooking process may be attributed to 

decomposition of residues by heating in addition to 

hydrolysis in water.  It is finally observed from this 

study that tomato fruits could be safely consumed 

after processing steps, because the remove most 

insecticide residues to below the (MRLs). 

Table 3. Residues of metalaxyl -M on and in tomato fruits cultivated in open field and greenhouse. 

Days after spraying 
Unwashed Washed Tomato paste 

Residues (mg/kg) % Loss Residues (mg/kg) % Loss Residues (mg/kg) % 

Loss Tomato fruits cultivated in open field 
0 2.75 0.00 1.19 56.73 ND --- 
1 1.16 57.81 0.48 58.62 ND --- 

3 0.74 73.09 0.14 81.08 ND --- 
5 0.22 92.00 0.07 68.18 ND --- 

7 0.08 97.09 ND --- ND --- 

12 ND --- ND --- ND --- 
15 ND --- ND --- ND --- 

18 ND --- ND --- ND --- 
MRL 0.3 (EU, 2017) 

PHI 5 days 

RL50 0.80 0.76 --- 

Tomato fruits cultivated in greenhouse 
0 2.39 0.00 1.20 49.79 ND --- 
1 1.76 26.35 0.65 63.07 ND --- 

3 0.43 82.00 0.12 72.09 ND --- 
5 0.23 90.37 0.03 86.96 ND --- 

7 0.12 94.97 ND --- ND --- 

12 0.02 99.16 ND --- ND --- 
15 ND --- ND --- ND --- 

18 ND --- ND --- ND --- 
PHI 5 days 

RL50 2.27 1.13 --- 

ND= (Not detectable); MRL = (Maximum Residue Limits); PHI =(pre harvest intervals);  RL50 

=(Residue half-life) 
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Residues of fenpyroximate on and in tomato 

fruits cultivated in open field and greenhouse 

and effect of washing, and cooking process in 

removing on its residues from tomato fruits: 

The initial deposits of fenpyroximate (Table 4) on 

unwashed tomato fruits growing in open field and 

greenhouse were 3.49 and 4.28 µg/g, respectively. 

The amount of residues decreased to 2.35 and 2.57 

µg/g, respectively within the first 24 hours after 

spraying. The residues of fenpyroximate dropped 

to 1.02, 0. 52, 0.21, 0.05 µg/g and undetectable 

after 3, 5, 7, 12 and 15 days, respectively. The 

corresponding values for greenhouse were 1.55, 

0.35, 0.13, 0.01 and undetectable µg/g after 3, 5, 7, 

12 and 15 days, respectively. The great influence of 

washing method in removing or elimination of 

fenpyroximate residues from sprayed tomatoes 

growing in open field and greenhouse. After one 

day of spraying, the residues of fenpyroximate on 

unwashed tomato fruits were 2.35, and 2.57 ppm. 

These reduced   to 1.14, and 0.96 ppm on tomato 

washed with tap water. Washing process removed 

residues from 21.49 to 52.38 and 53.74 to 77.42 % 

for fenpyroximate on tomato fruits cultivated in 

open field and greenhouse, respectively. As a 

general trend, washing process caused considerable 

removal of fenpyroximate residues. The effect of 

cooking process upon the amount of fenpyroximate 

residues left in the treated tomato fruits. Data 

showed that tomato paste was nearly free from any 

detectable residues of fenpyroximate. The washing 

and cooking procedures lead to the decrease of 

pesticide residues in tomato growing in greenhouse 

and open field. Among them, the cooking 

procedure has the greatest impact on residual 

reduction. Therefore, these procedures can be used 

as simple and effective processing techniques for 

reducing and removing pesticides from greenhouse 

products before their consumption. The half-life 

periods of fenpyroximate residues in unwashed 

tomato fruits cultivated in open and greenhouse 

were 2.14 and 1.77 days, respectively. According 

to the EU (2019) codex the maximum residues 

limits (MRLs) for fenpyroximate was 0.3 ppm in 

tomato fruits. Fenpyroximate –sprayed tomato 

fruits in open field and greenhouse can be picked 

up after 7 days, from spraying. A few papers have 

been published to describe the pre-harvest interval 

of fenpyroximate residues after treatment on 

vegetables, Alakhdar, et al., (2021); Taklaet al., 

(2020) and Mahmoud (2004). Alakhdaret al., 

(2021) found that the pre-harvest interval (PHI) 

period was (10 and 4 days), (10 and 10 days) and 

(6-7 and 6 days) for tomatoes and cucumbers 

treated by abamectin, fenpyroximate, and 

buprofezin, respectively. 

Table (4) Residues of fenpyroximate on and in tomato fruits cultivated in open field and greenhouse 

Days after spraying 
Unwashed Washed Tomato paste 

Residues (mg/kg) % Loss Residues (mg/kg) % Loss Residues (mg/kg) % Loss 

tomato cultivated in open field 
0 3.49 0.00 2.74 21.49 ND --- 
1 2.35 32.66 1.14 51.49 ND --- 
3 1.02 70.77 0.61 40.20 ND --- 
5 0.52 85.10 0.33 36.54 ND --- 
7 0.21 93.98 0.10 52.38 ND --- 
12 0.05 98.56 ND --- ND --- 
15 ND --- ND --- ND --- 
18 ND --- ND --- ND --- 

MRL 0.3 (codex 2019) 
PHI 7 days 

RL50 1.75 0.79 --- 

tomato cultivated in greenhouse 
0 4.28 0.00 1.98 53.74 ND --- 
1 2.57 39.95 0.96 62.65 ND --- 
3 1.55 63.78 0.35 77.42 ND --- 
5 0.35 91.82 0.11 68.57 ND --- 
7 0.13 96.96 0.04 69.23 ND --- 
12 0.01 99.76 ND --- ND --- 
15 ND --- ND --- ND --- 
18 ND --- ND --- ND --- 

PHI 7 days 
RL50 1.36 0.96 --- 

ND= (Not detectable); MRL = (Maximum Residue Limits); PHI = (pre harvest intervals); RL50 = (Residue half-life) 
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Figure (2): Dissipation of tested pesticides in the 

field and greenhouse. 

The persistence of pesticides is influenced by a 

variety of factors. These include the pesticide's 

general stability as a parent ingredient or as 

metabolites, volatility, solubility, formulation, and 

method and site of application. (Cabraset al., 

1989). Additional environmental factors include 

temperature, precipitation (and humidity), and air 

movement. (Gennariet al., 1985), affect the 

longevity of pesticides. In addition to the 

correlation between the treated surface's weight 

and the living state of the plant surface, other 

factors include the characteristics of the treated 

surface, the treated surface's species, the nature of 

the harvested crop, the cuticle's structure, the stage 

and rate of growth, and the general health of the 

plant. (Ambrus,1978; Tewary et al., 2005; Malhat 

et al., 2014; Malhat, 2017) noted that the rapid 

degradation/dissipation of the fungicide metalaxyl 

in tomato fruit sampling after spraying may be 

caused by dilution of the toxicant due to plant 

development along with favourable environmental 

circumstances, i.e., bright daylight, temperature, 

and relative humidity prevailing. 

CONCLUSION 

A reliable QuEChERS technology method with 

(HPLC-DAD) was applied for the determination of 

acetamiprid, metalaxyl-M, and fenpyroximate in 

tomato fruits. The method used for extraction, 

clean-up and estimation of acetamiprid, metalaxyl-

M, and fenpyroximate in tomato fruits was found 

to be satisfactory, qualitatively as well as 

quantitatively. acetamiprid, metalaxyl-M, and 

fenpyroximate rapidly degraded in tomato fruits. 

The initial concentration of acetamiprid, 

metalaxyl-M, and fenpyroximate in greenhouse 

(3.25, 2.99 and 4.28 mg/kg) was higher than that in 

the open field (2.13, 2.75 and 3.49 mg/kg) and the 

half-lives of acetamiprid, metalaxyl-M, and 

fenpyroximate in tomato fruits ranged from 1. 48, 

2.27 and 1.36 (greenhouse) to 1.80, 0.80 and 1.75 

(open field) days. The Preharvest intervals (PHI) 

for these pesticides in greenhouse and field tomato 

plants ranged from 5 to 7 days. The residue of 

acetamiprid, metalaxyl-M, and fenpyroximate is 

affected by factors such as light, temperature, 

humidity, rainfall, wind speed, and crop growth 

rate. Results showed that tomato paste was nearly 

free from any detectable residues of acetampirid, 

metalaxyl-M, and fenpyroximate. Generally, 

removal of residues by cooking process may be 

attributed to decomposition of residues by heating 

in addition to hydrolysis in water. 
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 الولخص العربي

ام -دراسة حركية اختفبء اسيتبهبريذ وهيتبلكسيل

وفينبيروكسيويث في النظبم البيئي للطوبطن 

 الونزرعة في الحقل والبيوت الوحوية

جببر
1

الحفنى،س.س؛ 
2

 ، د.س؛ عبذاللطيف، أ،ع؛ وسلام، أ.أ.

 قسى وقبيت انُببث، كهيت انضساعت، جبيعت سىهبج -1

قسى يخبقيبث انًبيذاث وانخهىد انبيئي ، انًعًم انًشكضي  -2

 نهًبيذاث ، يشكض انبحىد انضساعيت

 

اٌ الاسخخذاو انًفشط نهًبيذاث انحششيت يؤثش سهبيب عهي  

انبيئت وصحت الاَسبٌ. في هزِ انذساست حى حقييى يعذل اخخفبء ثلاثت 

يبيذاث حششيت شبئعت الاسخخذاو في صساعت انطًبطى وهي 

او وفيُبيشوكسيًيج. حى جًع عيُبث –اسيخبيبشيذ، ييخبنكسيم 

ل اسبىعيٍ يٍ حطبي  انطًبطى يٍ انحقىل وانبيىث انًحًيت خلا

انًبيذاث وحى حقذيش يخبقيبث انًبيذاث عٍ طشي  اسخخلاص 

واسخخذاو جهبص انخحهيم   QUECHERSانًبيذاث بطشيقت 

انكشويبحىجشافي انسبئم عبني الأداء. أوضحج انُخبئج أٌ يعذلاث 

او،  –عًهيت اسخشجبع يبيذاث اسيخبيبشيذ، انًيخبنكسيم 

يهجى/كجى هي  1.0، 0.5، 0.1فيُبيشوكسيج عُذ حشكيضاث 

% عهي انخىاني. حشاوحج فخشة يب قبم 91.77، 92.08، 87.71

 – 5نهزِ انًبيذاث في انبيىث انًحًيت وانحقم يٍ   (PHI)انحصبد 

او  –أيبو. فخشة عًش انُصف نًبيذاث اسيخبيبشيذ وييخبنكسيم  7

يىو عهي انخىاني نعيُبث  1.75، 0.80، 1.80وفيُبيشوكسيج هي 

طى انًأخىرة يٍ انحقم انًفخىح بيًُب كبَج انقيى انًقببهت في انطًب

يىو. نىحظ أٌ يخبقيبث  1.36، 2.27، 1.48انبيىث انًحًيت هي 

انًبيذاث في انطًبطى حأثشث بعًهيت انطهي  نزا نى يلاحظ يخبقيبث 

 في صهصت انطًبطى أو قذ حكىٌ أقم يٍ حسبسيت انجهبص. 

 

 

 


