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ABSTRACT 
 

The residual levels of abamectin, spinosad, and acetamipride were determined by HPLC-DAD 
moreover, penconazole, diniconazole and fipronil determined by using GC-ECD in tomato fruit under field 
conditions using QuEChERS methodology (Quick, Easy, Cheap, Effective, Rugged and Safe). The dissipation 

half-life time of abamectin, spinosad, acetamipride, diniconazole, penconazole and fipronil residues in tomato 
fruits were 3.91, 0.36, 1.19, 0.71, 4.19 and 1.78 days, respectively. Depending on the maximum residue limits 
(MRL), the pre-harvest interval (PHI) of abamectin, spinosad, acetamipride, diniconazole, penconazole, and 
fipronil were 10, 1, 1, 10,5 and 21daysafter the application, respectively. This recommended that the use of 
tomato fruits treated with these pesticides were safe for consumption after these intervals. 

Keywords: Pesticides, half-lives, tomato, dissipation, residues. 
 

INTRODUCTION 
 

Pesticides have a significant role to increase 
agricultural production; however, their wide use has made 
environmental problems and health hazards to human. 

Tomato (Solanum lycopersicum L.) is one of the most 
important and popular vegetables cultivated in the world 
(Doraiset al., 2008). Egypt almost produces seven million tons 
of tomato each year (Malhatet al., 2012), and considered the 
fifth country among tomato producers around the world (FAO, 
2011). Tomato considered a basic element of the human diet 
in several countries in the world as, it is used raw and cooked. 

In Egypt, tomato crop is attacked by a lot of insects, 
fungi, virus, bacteria, and mites. Therefore, more than 100 
synthetic and natural pesticides from different chemical groups 
have been recommended to control different pests and 
pathogens (APC, 2010). Thus, the residue analysis of pesticides 
in tomato fruits has to be monitored frequently (Fenollet al., 
2009).The residues of pesticides on the commodity must be 
toxicologically acceptable and their levels are lower than the 
acceptable limits. The degradation of pesticides after application 
affected by many factors like the application rate, type of 
formulation, insecticide chemical structure, plant species, the 
number of applications, application method, climatic conditions, 
volatilization and photodegradation(Garau et al., 2002). 

Moreover, it is an important method for the valuation of the pre-
harvest interval (PHI) (Fenoll et al., 2009). 

 In general this work aimed to investigate the 
persistence of abamectin, spinosad, acetamiprid, diniconazole, 
penconazole and fipronil residues on and in tomato fruits 
beneath field conditions and determines the residue half-life 
period (T ½), dissipation rate and pre-harvest interval (PHI) for 
the tested pesticides. 
 

MATERIALS AND METHODS 
A. Experimental and pesticide treatments: 

Tomato Lucopersicon esculentum Var. "saria" was 
planted at faculty of agriculture Mansoura University, Egypt, 
on March 24, 2018. The field was exposed to normal 
agricultural services. Seven treatments were used containing 
six pesticides and the control. Four replicates (48 m2 each) 
were used. Treatments were organized in completely 
randomized blocks design, and were remote from each other 
by passages. A Knapsack sprayer with one nozzle was used. 
Plants were sprayed with the recommended rate of pesticides 
for two times; May 8 and July 18 of 2018. 

1. Sampling: 
Samples were randomly collected from all treatments 

after one hour, 1, 3, 5, 7, 10, 15 and 21 days of application, to 
provide a representative sample and the plants in the border 
were avoided. 
 

Table 1. Pesticides used: 
Common name Trade name Empirical  Formula Pesticide group Field recommended rate 

Abamectin Gold  1.8% E.C. C48H72O14 (B1a)    C47H70O14 (B1b) Avermectin 40 cm3/100 L 
Spinosad Tracer  24 % S.C. C41H65NO10 (A); C42H67NO10 (D) spinosyn 50 cm3/fed. 
Acetamiprid Molan   70% W.G. C10H11ClN4 Neonicotinoid 50 g /fed. 
Diniconazole Sumi-eight   5 % E.C. C15H17Cl2N3O Triazole 50 cm3/100 L 
Penconazole Penazole   10 % E.C. C13H15Cl2N3 Triazole 25 cm3/100 L 
Fipronil Ferogen   80 % WDG. C12H4Cl2F6N4OS Fiprole 0.75 L/fed. 
 

2. Analytical procedure: 
 Residues of six pesticides; Abamectin, spinosad, 

acetamiprid, diniconazole, penconazole, and fipronil were 
determined on and in tomato fruits (Lucopersicon esculentum) 

by HPLC-DAD for abamectin, spinosad, and acetamiprid 
pesticides and GC-ECD for diniconazole, penconazole and 
fipronil pesticides. 

 

http://www.jppp.mans.edu.eg/
http://www.jssae.journals.ekb.eg/
https://en.wikipedia.org/wiki/Carbon
https://en.wikipedia.org/wiki/Hydrogen
https://en.wikipedia.org/wiki/Oxygen
https://fr.wikipedia.org/wiki/Carbone
https://fr.wikipedia.org/wiki/Hydrog%C3%A8ne
https://fr.wikipedia.org/wiki/Chlore
https://fr.wikipedia.org/wiki/Azote
https://fr.wikipedia.org/wiki/Oxyg%C3%A8ne
https://pubchem.ncbi.nlm.nih.gov/search/#query=C13H15Cl2N3
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a. Extraction:  
The tomato samples were extracted using the 

QuEChERS methodology reported by (Anastassiades et 
al.,2003) with little modulation. 10 g of the homogenized 
tomato samples were weighed and added to 10ml of acetonitrile 
containing 1.0% acetic acid in a 50 ml centrifuge tube, and the 
tube was shaken for 1min vigorously using a vortex mixer. 
After that, 1g of sodium chloride and 4 g of anhydrous 
magnesium sulfate were added, then shaking vigorously 10min 
by hand, and centrifuged at 4000 rpm for 10min.  

b. clean up: 
Four milliliters from the supernatant were put in a 

clean centrifuge tube (15ml) and shaken with 100 mg primary 

secondary amine (PSA), 300 mg of magnesium sulfate, and 
20 mg graphite carbon black (GCB), Thereafter, centrifuged 
at 4000 rpm for 10min. Then, one milliliter of the supernatant 
was filtered over a 0.45 μm PTFE Filter, (Anastassiades et al., 
2003). 
c. Chromatographic analysis and Determination: 
a. Abamectin, spinosad, and acetamipride: 

Agilent 1100 High-performance liquid 
chromatography (HPLC) equipment with a diode array 
detector (Agilent, USA) was used for the determination of 
abamectin, spinosad, and acetamiprid residues at the conditions 
presented in table (2). 

 

Table 2. High performance liquid chromatography (HPLC) conditions for abamectin, spinosad, and acetamiprid. 

Analytical parameter 
Technical material 

Abamectin Spinosad Acetamiprid 
UV wavelength 254 nm 250 nm 230 nm 
Mobile phase 90% methanol +10% water 60% acetonitril + 30% methanol + 10% water 65% acetonitril + 35% methanol 
Flow rate 1 mL/min 1 mL/min 1 mL/min 
Absolute retention time 3.9 min 6.9 min       7.8 min 2.6 min 
Column C18 Hypersil (150 mm length x 4 mm (i.d)) 
 

b. diniconazole, penconazole, and fipronil: 
Agilent 6890 gas chromatograph equipped with a Ni63 

– electron capture detector (ECD) was used to determine the 
residues of diniconazole, penconazole, and fipronil at the next 
conditions. 
GC conditions: HP-5 (J and W Scientific) capillary column 
(30m length x 0.32 mm internal diameter x 0.25 µm film 
thickness), Injection port and Detector temperatures were 
300°C and 320°C, respectively. The initial column temperature 
was initial oven temperature, 200°C for 2 min, raised at 
5°C/min. After that, held at 270°C for 10 min. Carrier gas: 
nitrogen at a flow rate of 4 ml/min. The retention time values 
were 2.9, 4.7 and 3.1 minutes for diniconazole, penconazole, 
and fipronil, respectively. 
B. Recovery studies: 

Untreated samples of tomato fruits were spiked by 
adding a known amount of each pesticide standard solution (0.5, 
1.0 and 2.0 mg/kg (ppm)). The efficacy of extraction and clean-
up methods for spiked samples were estimated for each pesticide. 
The recovery percent of abamectin, spinosad, acetamiprid, 
diniconazole, penconazole and fipronil were calculated by the 
equation of  % Recovery = ((µg) present / (µg) added) x 100. 

Spiked levels were 0.5, 1.0 and 2.0 mg/kg(ppm). The 
results were corrected depending on the recovery rate. 

Data in Table (3) showed that the average recovery 
percentages ranged from 92.58 to 96.14%, 88.71 to 91.20%, 
92.85 to 97.86%, 90.52 to 93.67%, 95.80 to 99.15%, 88.47 to 
92.75%, for abamectin, spinosad, acetamiprid, diniconazole, 
penconazole and fipronil, respectively.  
 

Table 3. Recovery rates of abamectin,spinosad, 
acetamiprid, diniconazole, penconazole and 
fipronilat spiked levels 0.5, 1.0 and 2.0 ppm. 

Spiked 
level 
(ppm) 
(n=3) 

Recovery  percentage of Pesticides 
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0.5 93.21 88.71 94.36 91.44 97.33 89.25 
1.0 92.58 89.45 92.85 90.52 95.80 88.47 
2.0 96.14 91.20 97.86 93.67 99.15 92.75 
 n) replicates number 
 

C. Calculation of the Half-life (RL50): 
 The Rate of degradation of the tested pesticides and 

their half-life periods (RL50) in tomato fruits were calculated 
by the equation of (Moyeet al., 1987). 

D. Calculation of the residues: 

The residues were calculated by using the equation of 

(Mollhoff, 1975).   
 

RESULTS AND DISCUSSION 
 

 Persistence of pesticides used on and in Tomato fruits: 

A. Abamectin residues: 

Residues, rate of degradation, pre-harvest interval 

(PHI) and half-life time of abamectin in tomato fruits were 

presented in table (4). 

The initial residue of abamectin on and in tomato fruits 
was 5.80 ppm  after one hour of treatment then reduced to 4.30, 

3.97, 3.45 and 1.65 ppm indicated that the rates of loss  were 

25.86, 31.55, 40.52 and 71.55 % after 1, 3, 5 and 7 days of 

treatment respectively. Abamectin was not found in tomato 

fruits after 10 days of treatment. The rate of degradation (K) 

was 0.1772 day-1, the half-life (RL50) time value of abamectin 

in tomato fruits was 3.911 days. Data showed that tomato fruits 

could be consumed safely after 10 days of the treatment 

depending on the maximum residue limit (MRL) of abamectin 

in tomato (0.09 ppm) (EU 2018).  

The results are in harmony with the findings of (Abd-
Alrahmanet al., 2014) who found that the residue of abamectin 

in potatoes was below the maximum residue limit after 10 

days. Half-life of abamectin was 3.5 days. The recovery of 

abamectin was 89% at three levels of fortification. (Reddyet 

al., 2007a) determined the residue of abamectin in tomato and 

sweet pepper planted in open field and greenhouse and found 

that both of them could be consumed safely after 10 days. 

Also, (Badawyet al., 2020) assessed the dissipation rate of 

abamectin in pods of green beans under field conditions in 

Egypt; they reported that the pre-harvest time was 10 days 

however the half-life value was one day. (Abdellseid and 

Rahman, 2014) found that the half-life of abamectin residues 
in tomato was 2.4 days, and the pre-harvest time was 8 days. 

On the other hand, (Abd-Alrahmanet al., 2012) found 

that the half-life of abamectin residue in tomato was 1.06 days. 

Pre-harvest interval for abamectin was 6 days. Also, (Ramadanet 

al., 2016) investigated the residual behavior of abamectin under 

Egyptian field conditions in tomato fruits, and found that the half-

life was 4.1 days. The results suggested that tomato fruits could 

be consumed safely after 7 days. Recoveries amounts ranged 
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from 85% to 130% at two fortified levels.(Mahmoud et al., 2010) 

studied the residual level of abamectin in strawberry beneath the 

Egyptian field condition, and found that the half-life time was 

1.02 days, while the pre-harvest time (PHI) was 7 days. (Xieet 
al., 2011) found that the recoveries of abamectin in vegetables 

ranged from 83.2% to 123.7%.  

B. Spinosad residues: 

Residues, rate of degradation, pre-harvest interval 

(PHI) and half-life time of spinosad in tomato fruits were 

presented in table (4). 

The initial residue of spinosad on and in tomato fruits 

was 1.92 ppm after one hour of treatment then reduced to 0.29 

ppm indicated that the rates of loss were 84.89 % after 1 day of 

treatment. Spinosad was not found in tomato fruits after 5 days 

of treatment. The rate of degradation (K) was 1.8901 day-1, the 

half-life (RL50) time value of spinosad in tomato fruits was 
0.3667 days. Data showed that tomato fruits could be 

consumed safely after 1 day of treatment depending on the 

maximum residue limit (MRL) for spinosad in tomato (0.7 

ppm) (EU 2015). 

In fact, the present results were in harmony with 

several studies, (Ramadanet al., 2016) who investigated the 

residual behavior of spinosad in tomato fruits in Egyptian field 

conditions. The half-life of spinosad was 1.7 days. The results 

suggested that tomato fruits could be consumed safely after 

<1d of treatment at recommended rates. Recoveries were 

between 85% and 130% at two fortified levels. (Kashyap and 
Sharma, 2015) estimated spinosad residue in tomato planted in 

India, and they found that the half-life time of spinosad was 

1.20 days. The safety interval was 1.92 days. While, recoveries 

were in the range between 80.6 to 91.4 %. Also, (Drozdzynski 

and Kowalska, 2009) found that recoveries of the spiked 

samples of spinosad were ranged between 67% and 108%.  
One the other hand, (Sharmaet al., 2007) evaluated the 

persistence of spinosad in cauliflower and cabbage at two 
application rates; at 35.0 g/ha, spinosad continued up to 10 
days. But, at 17.5 g/ha, spinosad continued up to 7 days. The 
half-live times of spinosad residues were calculated as 2.0 and 
2.6 days for the 35 g/ha application, and as 2.8 and 1.5 days 
respectively for the 17.5 g/ha application. (Adak and 
Mukherjee, 2016) studied the dissipation of spinosad in and on 
tomato in Indian field conditions. The results showed that 
spinosad remains were less than the determination limit after 
15 days of application for the recommended dose. The half-
life time of spinosad was ranged between 3.18 to 3.74 days. 
(Sikorska-Zimnyet al., 2017) studied the persistence of 
spinosad in onion, cabbage, and carrot. The highest level of the 
pesticide after 7 days remained in carrot. The amount of 
spinosad on day 7 found in cabbage and onion was equal to the 
Maximum Residue Level. 

C. Acetamiprid residues: 

Residues, rate of degradation, pre-harvest interval 

(PHI) and half-life time of acetamiprid in tomato fruits were 

presented in table (4). 
The initial residue of acetamiprid on and in tomato 

fruits was 1.10 ppm after one hour of treatment then reduced 
to 0.500, 0.340, 0.143, 0.005 and 0.004 ppm indicated that the 
rates of loss were 54.55, 69.09, 87.00, 99.55 and 99.64 % after 
1, 3, 5, 7 and 10 days of treatment respectively. Acetamiprid 
was not found in tomato fruits after 15 days of treatment. The 
rate of degradation (K) was 0.5804 day-1, the half-life (RL50) 
time value of acetamiprid in tomato fruits was 1.1943 days. 
Data showed that tomato fruits could be consumed safely after 

1 day of treatment depending on the maximum residue limit 
(MRL) of acetamiprid in tomato (0.5 ppm) (EU 2019). 

The results are in coordination with the findings of 
(Ahmed et al., 2004) who analyzed acetamiprid residues in green 
pepper and cucumber which planted under plastic greenhouse 
conditions. Acetamiprid residues in samples of both fruits and in 
all tested periods were lower than the MRL. Who reported also, 
the fresh fruits could be marketed with apparent safety for human 
consumption at one day after acetamiprid spray. The RL50 was 
51.19 h for pepper and 19.80 h for cucumber. In the same 
trend,(El-Dinet al., 2012) investigated the rate of loss of 
acetamiprid residue in cucumber and tomato fruits. The half-life 
times of acetamiprid were 1.18 and 1.04 days in cucumber and 
tomato fruits, respectively.,and became near to the acceptable 
maximum residue limits after 3 days of application.  

On the other hand, (Singh, and Kulshrestha, 2005) 
studied the dissipation and residues of acetamiprid in okra 
fruits, and it was observed that residues were beneath the 
detectable limits on the 7th day after treatment. Moreover, the 
half-life of acetamiprid was 2.3 days. Also, (Park et al., 2011) 
determined acetamiprid residues in zucchini planted in 
greenhouse. Recovery percentage ranged between 85.7 to 
92.2%. The half-life of acetamiprid was 1.9 days. No residues 
were found after 7 days after treatment. (Cara et al., 2011) 
determined the residue of acetamiprid in cucumber under 
greenhouse conditions. They found that the pre-harvest time 
(PHI) was determined to be 7 days. The recoveries of spiked 
samples ranged from 80 to 92%. (Lazićet al., 2015) 
determined the residues of acetamiprid in tomato after the 
treatment at the recommended dose. The results indicated that 
the half-life time of acetamiprid was 4.33 days. Residues in 
tomato were at MRL after 6 days of treatment. (Varghese et 
al., 2015) studied the residues of acetamiprid on chili fruits. 
The half-life value of acetamiprid was 2.27 days, while a 
waiting period was 7.18 days. (Lazićet al., 2016) investigated 
the dissipation of acetamiprid in tomato and pepper fruits 
under greenhouse conditions. The half-life time of acetamiprid 
in tomato samples (4.3 days) and pepper (3.9 days). PHI for 
acetamiprid in tomato and pepper was 14 days. 
Table 4. Residues, rate of degradation, pre-harvest 

interval (PHI) and half-life time of abamectin, 

spinosad and acetamiprid in tomato fruits: 

Time after 
application 
(days) 

Residues 
abamectin spinosad acetamiprid 

Residues 
(ppm)** 

% 
loss 

Residues 
(ppm)** 

%  
loss 

Residues 
(ppm)** 

% 
loss 

Initial* 5.80 00.00 1.92 00.00 1.100 00.00 
1 4.30 25.86 0.29 84.89 0.500 54.55 
3 3.97 31.55 ND 100 0.340 69.09 
5 3.45 40.52 ND 100 0.143 87.00 
7 1.65 71.55 ND 100 0.005 99.55 
10 ND ND ND 100 0.004 99.64 
15 ND ND ND 100 ND 100 
21 ND ND ND 100 ND 100 
K 0.1772 1.8901 0.5804 
RL50(days) 3.911 0.3667 1.1943 
MRL(ppm) 0.09(EU 2018) 0.7(EU 2015) 0.5(EU 2019) 
PHI(days) 10 1 1 
*: Samples were taken after one hour of treatment.     N.D. = Not detectable. 

**: Average of four replicates.                        
 

D. Diniconazole residues: 
Residues, rate of degradation, pre-harvest interval 

(PHI) and half-life time of diniconazolein tomato fruits were 
presented in table (5). 

The initial residue of diniconazole on and in tomato 
fruits was 0.700 ppm after one hour of treatment then reduced 



Reham M. Abdelfatah et al. 

330 

to 0.150, 0.024, 0.021 and 0.020 ppm indicated that the rates 
of loss were 78.57, 96.57, 97.00 and 97.14 % after 1, 3, 5 and 
7 days of treatment respectively. Diniconazole was not found 
in tomato fruits after 10 days of treatment. The rate of 
degradation (K) was 0.9684 day-1, the half-life (RL50) time 
value of diniconazole in tomato fruits was 0.7158 days. Data 
showed that tomato fruits could be consumed safely after 10 
days of the treatment depending on the maximum residue limit 
(MRL) of diniconazole in tomato (0.01 ppm) (EU2013). 

Our results are correlated with the findings of 
(Mahmoud et al., 2010) who studied the residual behavior of 
diniconazole in strawberry fruits in Egypt. The half-life was 
4.25 days, and the pre-harvest time was determined to be 15 
days. (Mahmoud and Eissa, 2007) determined the residual 
behavior of diniconazole following the treatment of 
greenhouse-grown pepper and cucumber fruits. The results of 
this study indicated that the half-life was 20.71 and 73.79 
hoursin pepper and cucumber fruits, successively. It was 
recorded that pre-harvest interval (PHI) is more than 15 daysfor 
treated pepper and cucumber fruits and therefore it is not 
recommended to use diniconazole on the greenhouse-grown 
cucumber.(Din et al., 2015) studied the persistence of 
diniconazole in broad bean pods, seeds, peels and soil. They 
found that the recoveries were in the range between 81–99 %. 
The results showed that the half-life times of diniconazole in 
pods, seeds, peels and soil were 2.4, 5.2, 2.2, and 5.5 days, 
respectively. The pre-harvest interval (PHI) of pods was 9 days. 

On the other hand, (Ameret al., 2007) determined 
residues and the rate of degradation of diniconazole in 
tomatoes and green beans fruits.  They conclude that the half-
life was 3 days for diniconazole. Residues were not found in 
fruits after 21 days of treatment. 
E. Penconazole residues: 

Residues, rate of degradation, pre-harvest interval 
(PHI) and half-life time of penconazolein tomato fruits were 
presented in table (5). 

The initial residue of penconazole on and in tomato was 
0.239 ppm after one hour of treatment then reduced to 0.210, 
0.191, 0.080, 0.047, 0.038 and 0.0247 ppm indicated that the 
rates of loss were 12.13, 20.08, 66.53, 80.33, 84.10 and 89.67 % 
after 1, 3, 5, 7, 10 and 15 days of treatment respectively. 
Penconazole was not found in tomato fruits at 21 days of 
treatment. The rate of degradation (K) was 0.1650 day-1, the half-
life (RL50) time value of penconazole in tomato fruits was 4.199 
days. Data showed that tomato fruits could be consumed safely 
after 5 days of the treatment depending on the maximum residue 
limit (MRL) of penconazole in tomato (0.5 ppm) (EU 2019). 

Similar results were found by (Ahmed et al., 2004) 
who analyzed penconazole residues in green pepper and 
cucumber which planted under plastic greenhouse conditions. 
Penconazole residues reached a safe level for marketing after 
4 days in cucumber fruits. Penconazole residue half-lives 
values were 31.63 h for pepper and 10.19 h for cucumber. 
(Barakat et al., 2006) studied the persistence of penconazole 
residue in tomato, cucumber and green pepper fruits under 
greenhouse conditions. The initial residues of penconazole in 
tomato, cucumber and green pepper fruits were 0.09, 0.13 and 
0.24 ppm, respectively. the assessed half-life times of 
penconazole for these crops were 1.5, 3.3 and 4.97 days.  

On the other hand, (Romehet al., 2009) found that the 
tomato fruits can be harvested safely after 3 days of treatment by 
penconazole. (Abd-Alrahman and Ahmed, 2012) studied the 
penconazole residues in tomatoes. The half-life value and pre-
harvest interval of penconazole were 5.61 and 15 days, 

respectively. Also, (Abd-Alrahman and Ahmed 2013) evaluated 
the dissipation of penconazole in peach, apricot, mango, and 
plum fruits. The residues dissipated below the maximum 
residues limit after 15, 10, 21 and 7 days for peach, apricot, 
mango, and plum, respectively. The half-life time and pre-harvest 
(PHI) of penconazole were 7.2 (12), 1.53 (7), 4.54 (21) and 2.48 
(12) days for peach, apricot, mango, and plum, respectively.  
F. Fipronil residues: 

Residues, rate of degradation, pre-harvest interval 
(PHI) and half-life time of fipronil in tomato fruits were 
presented in table (5). 

The initial residue of fipronil on and in tomato was 
2.890 ppm after one hour of treatment then reduced to 1.220, 
0.717, 0.664, 0.440, 0.160, 0.090 and 0.004 ppm indicated that 
the rates of loss were 57.79, 75.19, 77.02, 84.78, 94.46, 96.89 
and 99.86 % after 1, 3, 5, 7, 10, 15 and 21 days of treatment 
respectively. The rate of degradation (K) was 0.3891 day-1, the 
half-life (RL50) time value of fipronil in tomato fruits was 
1.7813 days. Data showed that tomato fruits could be 
consumed safely after 21 days of the treatment depending on 
the maximum residue limit (MRL) of fipronil in tomato (0.005 
ppm) (EU 2019). 

Similar results were found by (Xavier et al., 2014) who 
determined the dissipation of fipronil on chili fruits after the 
spraying at double and single dose. The half-life time of 
fipronil at double and single dose in fresh chili pepper was 4.32 
and 4.22 days and the waiting periods were 30.6 and 25.9 days, 
respectively. (Kumar et al., 2013) reported the persistence of 
fipronil in and on chili fruits following spraying at double and 
recommended doses. No residues of fipronil were found in 
chili fruits after 20 days. Half-life of fipronil on fruits was in 
the range of 1.71-1.57 days. (Duhan et al., 2015) studied the 
dissipation of fipronil in cauliflower. Residues of fipronil were 
less than the detectable level before 30 days of treatment. A 
safe waiting interval was 15 days. (Kaur et al., 2015) 
determine residues of fipronil in different vegetables (tomato, 
brinjal, cauliflower, cabbage, okra, and capsicum). The 
recoveries obtained for fipronil at different spiking levels in all 
samples were determined to be above 85%. 

On the other hand, (Reddyet al., 2007b) studied the 
residues of fipronil on chilies in India. Half-life time for fipronil 
was 16.8 days. The suggested waiting period was 5 days. (Gupta 
et al., 2007) studied the dissipation of fipronil in eggplants. The 
residues persisted beyond 10 days. The half-live was 2.5 days. 
The suggested waiting time was 7 days. In addition, (Gupta et 
al., 2009) studied the dissipation of fipronil in okra fruits. The 
residues remained up to 10 days with half-life time 0.65-1.12 
days. The suggested waiting period was 3 days. (Reddy and 
Reddy, 2013) found that fipronil was dissipated to below 
detectable residues at 10 days after the fourth spray in green chili 
pods. The waiting period was 7.26 days in green chili pods. The 
half-life value for fipronil was 3.26 days. Also, (Haiqunet al., 
2005) used GC to analyze the residue of fipronil in tomatoes. 
The average recovery values were 82.36-90.38% in tomato 
samples. (Yanet al., 2005) found that the half-life times of 
fipronil in vegetables were 10.4 days. 

From the above, we can conclude that the different 
results are due to the degradation rate of pesticides after 
application, which affected by many factors like the applied 
dose, type of formulation, insecticide chemical structure, plant 
species, the number of applications, application method, 
climatic conditions, volatilization and photodegradation 
(Garauet al., 2002).  Also, it is a key for the estimation of (PHI) 
the pre-harvest interval (Fenollet al., 2009). 
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Table 5. Residues, rate of degradation, pre-harvest interval 

(PHI) and half-life time of diniconazole, 

penconazole and fipronil in tomato fruits: 

Time after 
application 
(days) 

Residues 

diniconazole penconazole fipronil 

Residues 
(ppm)** 

%  
loss 

Residues 
(ppm)** 

% loss 
Residues 
(ppm)** 

% 
loss 

Initial* 0.700 00.00 0.239 00.00 2.890 00.00 
1 0.150 78.57 0.210 12.13 1.220 57.79 
3 0.024 96.57 0.191 20.08 0.717 75.19 
5 0.021 97.00 0.080 66.53 0.664 77.02 
7 0.020 97.14 0.047 80.33 0.440 84.78 
10 ND 100 0.038 84.10 0.160 94.46 
15 ND 100 0.0247 89.67 0.090 96.89 
21 ND 100 ND 100 0.004 99.86 

K 0.9684 0.1650 0.3891 
RL50(days) 0.7158 4.199 1.7813 
MRL(ppm) 0.01(EU 2013) 0.1(EU 2019) 0.005(EU 2019) 
PHI(days) 10 5 21 
*: Samples were taken after one hour of treatment. N.D. = Not detectable. 

**: Average of four replicates.                        
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 تحت ظروف البيئة المصرية QuECHERSطريقةاختفاء متبقيات بعض مبيدات اآلفات في ثمار الطماطم  باستخدام 
 ليلى رجب على الجوهرى و سلوى السعيد نجم ، عادل عبد المنعم صالح،*عبد الفتاح ريهام محمد

 مصر -جامعة المنصورة -كلية الزراعة  -قسم المبيدات 
 

كذلك مبيدات و السائل عالى االداءفى ثمار الطماطم باستخدام جهاز الكروماتوجرافى سبينوساد ، واألسيتاميبريداألبامكتين ، واالكل من مبيدات تم  تقدير متبقيات ومعدل اختفاء
ألباماكتين ، لمر العنصف  ت فترةكانو.  QuEChERSطريقةباستخدام  الحقليةالظروف تحت  الغازى الكروماتوجرافىجهاز الداينيكونازولوالبينكونازولوالفيبرونيل باستخدام 

كانت فترة ما قبل الحصاد وعلى التوالي. يوم  1.78و  4.19 و 0.71 و 1.19 و 0.36 و 3.91 هىفي ثمار الطماطمبرونيل يو الف ، البينكونازولينيكونازولادالسيتاميبريد، األ،سبينوساداال
بعد  منة لالستهالكآ اصبحتبهذه المبيدات  المعاملههذا يشير إلى أن استخدام ثمار الطماطم و. تبعًاللحدودالقصويللمتبقياتوذلك  يوًما بعد التطبيق، على التوالي 21و  5و 10و  1و  1و  10هى

 المستهلكين. علىلبقايا المبيدات . قد تكون هذه الدراسة مفيدة لمنع المشاكل الصحية هذه المدة


