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ABSTRACT  
 
The present study was carried out to investigate a simple 
monitoring Program. Monitoring study of pesticide residues was 
carried out in Minia Governorate (Egypt) during October 2018. 
Forty- two samples of green beans and pomegranates collected 
from 6 local markets in El-Minya Governorate (i.e. Bani Mazar- 
Matai –Samalout-Minia-Abu Qurqas-Malawi). Samples were 
extracted using (QuEChERS) method and analyzed using (LC-
MS/MS) and (GC-MS/MS). Results showed that 21.43% of the 
samples had no detectable pesticide residues. However, 59.57% 
contained detectable residues without violation and 19% contained 
residues that exceeded the maximum residues limits (MRL’s). 
Green Beans samples recorded the highest contamination 
percentages without exceeding of the levels of MRL's (i.e.72.22%), 
followed by pomegranate (i.e.50%). Data showed that 
pomegranates recorded the highest violation (i.e.33.33%), while 
green bean samples free of violation pesticide residues. The highest 
frequently detected pesticide in all samples were Cypermethrin(13) 
followed by Imidacloprid(13) carbendazim(11), acetamiprid(8), 
Cyfluthrin(7),Thiophanate-methyl(7), lambada-cyhalthrin(5), 
Spirodiclofen(4), chlorpropham(3), Chlorpyrifos(3), 
Fenpyroximate(2) and Methomyl(2), and the synergist pipernyl 
butoxide which detected three times. While the lowest frequently 
detected pesticides, which detected only one time in these samples 
were Carbofuran, carbofuran3-hydroxy, Diazinon, Dimethoate, 
Lufenuron, Methoxyfenozide, Omethoate, Profenofos and 
Tetramethrin. The violation pesticides in pomegranate were seven 
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i.e. Acetamiprid, Cyfluthrin, Chlorpyrifos, Dimethoate, Omethoate, 
Methomyl and Thiophanate- methyl. The most contaminated green 
beans samples and pomegranate were found in Minia and Matay 
market followed by Abu Qarqas then Bani Mazar followed by 
Malawi and Samalut and farm in Malawi. The results also showed 
that fifteen samples contained residues of one pesticide and two 
samples contained residues of eight pesticides.  
 Key words: Monitoring, Pesticide residues, Pomegranate, Green 
Beans.  

  
INTRODUCTION:  

No doubt, that the use of 
pesticides has resulted in increasing 
agricultural production. Worldwide 
pesticides are used to protect 
agriculture products before and after 
harvest from infestation by pests and 
plant diseases. A possible 
consequence of their use may be the 
presence of pesticide residues in the 
treated products, but some persistent 
pesticide residues have great potential 
of adverse impact on the environment 
and human health. Application of 
pesticides in modern agriculture has 
boosted farm productivity (Krol. et 
al., 2000). Vegetables and fruits are 
commonly used everywhere to meet 
the requirement of balance diet 
(Bempah and Donkor, 2011). 
Vegetables and fruits play an 
important role in human nutrition and 
health (Mebdoua, 2018). Pesticides 
contamination is a main international 
of trade problem (Beena and Kathpal, 
2009). Several pesticides are toxic 
substances and can persistent in the 
environment for a long time. 
Therefore, it is necessary to control 
the application of pesticides on crops 
(Freidberg, 2003).  
However, levels of pesticides should 
be controlled at optimum point due to 
their relative toxicity to the 

environment and human health (Jiang. 
et al., 2009).  

The misuse or high dosage of 
pesticides leads to the contamination 
of pesticides in their agricultural 
products which may be of health risk 
to the consumer. Thus, the monitoring 
of pesticide residues in vegetables and 
fruits have become ever more 
essential requirement for consumers, 
producers and institutions concerned 
with standards and quality control 
management (Beena. et al., 2006). A 
lot of studies had been conducted to 
determine the pesticides residues in 
fruits and vegetables (i.e. Kocourek, 
et al., 1998, Zambonin et al., 2004, 
Gambacorta, et al., 2005, Rissato, et 
al., 2007, Zhang, et al., 2007 Thabet, 
et al., 2016 and Stachniuk et al., 
2017).  

The aim of this study was to 
determine the level of some pesticide 
residues in green beans and 
pomegranate, available on the local 
markets to give a simple monitoring 
program which will appear true 
picture of contamination with 
pesticide in green bean and 
pomegranate in Minia Governorate 
districts (Egypt) i.e. Bani Mazar- 
Matai –Samalout-Minia-Abu Qurqas-
Malawi). 
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MATERIALS AND METHODS 
Sampling: 

In this study 42 samples of green 
beans and pomegranate were collected 
from six local markets in El-Minia 
Governorate districts (Egypt) (i.e. 
Bani Mazar- Matai –Samalout-Minya-
Abu Qurqas-Malawi) during October 
2018.For residue analysis ,2 kg of 
each commodity was prepared 
according to Codex guidelines (2010) 
.The generally recommended method 
of sampling was used to obtain a 
representative part of the material to 
be analyzed. Samples were analyzed 
immediately upon their arrival at the 
laboratory, or they were stored at -5°C 
for no longer than 2 days before 
analysis. . . 
 
PESTICIDE RESIDUES 
ANALYSIS: 

The standard method European 
Committee for 
Standardization/Technical Committee 
275 (2007) for foods of plant origin: 
pr EN 15662 (QuEChERS) was 
followed. The determination of 
residues carried out using GC-MS/MS 
and LC-MS/MS after acetonitrile 
extraction/partitioning and cleanup by 
dispersive SPE. 

The homogeneous sample is 
extracted in frozen condition with the 
help of acetonitrile. Samples with low 
water content (< 80%) require the 
addition of water before the initial 
extraction to get a total of 
approximately 10g of water. After 
addition of magnesium sulfate, 
sodium chloride and buffering citrate 
salts (pH 5 to 5.5). The mixture is 
shaken intensively and centrifuged for 
phase separation. An aliquot of the 

organic phase is cleaned-up by 
dispersive solid phase extraction (D-
SPE) employing bulk sorbent as well 
as magnesium sulfate for the removal 
of residual water. Following cleanup 
with amino-sorbents (e.g. primary 
secondary amine sorbent, PSA) 
extracts are acidified by adding a 
small amount of formic acid, to 
improve the storage stability of 
certain base-sensitive pesticides. The 
final extract can be directly employed 
for GC- and LC-based determinative 
analysis. Quantification is performed 
using an internal standard, which is 
added directly before injection in GC-
MSD system. The method validated 
78 compounds using LC-MS/MS and 
26 compounds using GC-MS/MS. 
The detection and confirmation of 
pesticide residues in the samples was 
made using both GC-MS/MS and LC-
MS/MS. 
 
Quality Assurance procedures: 

 All analytical methods and 
instruments were carefully validated 
as a part of the laboratory quality 
assurance system and were audited 
and accredited by the Center of 
Metrology and Accreditation Finnish. 
(Accreditation Service (FINAS) 
ISO/IEC Guide 25). The criteria of 
quality assurance were followed to 
determine the performance of the 
standard method. The average 
recoveries tests on different types of 
pesticides at different concentration 
levels varied between 70-120%. The 
reproducibility expressed as relative 
standard deviation was less than 25%. 
The limit of quantification started at 
0.01 mg/kg and up depending on the 
pesticide type and detected module. 
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The measurement uncertainty 
expressed as expanded uncertainty 
and in terms of relative standard 
deviation (at 95% confidence level) is 
lower than the default value set by EU 
( ± 50% ). Blank samples were 
fortified with the pesticides mixture 
and analyzed as a normal sample with 
set of samples. The results were 
recorded on control charts. Repeated 
analysis of old samples was regularly 
carried out to control reproducibility. 
 
Apparatus: 
(a) LC-MS/MS System 

 Agilent 1200 series liquid 
chromatography system equipped 
with Applied Biosystems (API 4000 
Qtrape) tandem mass spectrometers 
with electrospray ionization (ESI) 
interface. Separation was performed 
on a C18 column ZORBAX Eclipse 
XDBC18 4.6 mm x 150 mm, 5 μm 
particle sizes. The injection volume 
was 25 μl. A gradient elution program 
was at 0.3 ml/min flow rate, in which 
one reservoir contained 10 mM 
ammonium formate solution in 
MeOH:H2O (1:9, v/v) and the other 
contained methanol. The ESI source 
was used in the positive mode, and 
Nitrogen was used as nebulizer gas, 
curtain gas, heater gas and collision 
gas according to manufacturer’s 
settings; source temperature was 
300oC, ion spray potential 5500 V, 
decluster potential and collision 
energy were optimized using a 
Harvard apparatus syringe pump. The 
Multiple Reaction Monitoring Mode 
(MRM) was used in which one MRM 
was used for quantification and other 
was used for confirmation.  
(b) GC-MS/MS System 

 Agilent Gas Chromatograph 
7980A equipped with tandem mass 
spectrometer 7000B Quadrupole, EI 
source was used to perform analysis 
by using HP-5MS 5% phenyl methyl 
siloxane capillary column (30 m 
length x 0.25 mm id x 0. 25 μm film 
thickness). Samples were injected in a 
splitless mode and helium was used as 
carrier gas (1 ml/min). Injector 
temperature was 250°C transfer line 
temperature was 285°C, ion source 
temperature was 280°C and 
quadrupole temperature was 150°C. 
The GC oven temperature was 
programmed to initially held at 70°C 
for 2 min then increased to 150°C at 
25°C/min (held for 0 min), and raised 
to 200°C at the rate of 3°C/min (held 
for 0 min), then went up from 200 to 
280°C at 8°C/min (held for 10 min). 
This resulted in a total run time of 42 
min and complete separation of all the 
analysts.  
 
Reagents: 

Solvent and chemicals described 
in the standard method CEN 275, 
2007.  
 
Pesticides reference standards: 

 All reference materials are 
certified provided by Dr. 
EhrenstorferGmbh, Gogginger Str. 78 
D-8900 Augoburg. 
Rate of recovery: - 

 Table (1) and (2) illustrate Limit 
of Quantification (LOQ), Recovery% 
and Coefficient Of Variation (CV) for 
104 monitoring pesticide residues and 
one synergist in green beans and 
pomegranate, respectively. 
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RESULTS AND DISCUSSION: 
Monitoring results: 

The detected pesticides, 
minimum, maximum, mean detected 
levels, numbers and percentages of 
violated and free samples in green 
bean and pomegranate are shown in 
Table (3) and Fig (1). A total of 42 
samples of Green Bean and 
Pomegranate were analyzed. Overall, 
21.43% of the samples had no 
detectable pesticide residues and the 
other 78.57% contained detectable 
residues. Also, results showed that 
59.57% of contaminated samples 
contain residues at level lower than 
the MRLs and 19% had residues 
above the permissible limits. 
Green bean Samples: 

 A total of 18 samples of green 
beans were subjected to analysis. Data 
represents in table (3) and Figure (1) 
showed that 27.78% of green bean 
samples were free from any detectable 
pesticide residues. However, 72.22% 
of samples contained detectable levels 
of pesticides residues, but without 
exceeding of MRL established for 
each pesticide. Results showed that 
the highest frequently detected 
pesticides was Carbendazim followed 
by Chlorpropham, Lambda-
cyhalothrin and the synergist 
piperonyl botoxide. The lowest 
frequently detected pesticides, which 
detected only one time, were 

Imidacloprid, Methoxyfenozide, 
Profenofos, Thiophanate-methyl and 
Tetramethrin.   
 
Pomegranate Samples: 

A total of 24 samples of 
pomegranate were subjected to 
analysis. Data in table (3) and Figure 
(1) showed that 16.67% of all samples 
were free from any detectable 
pesticide residues. However, 50% of 
samples contained detectable levels of 
pesticides residues, but without 
exceeding of MRL established for 
each pesticide. Results showed that 
33.33% of samples contained residues 
at levels above their established 
MRL’s. The violated pesticides were 
Acetamiprid, Cyfluthrin, 
Chlorpyrifos, Thiophanate-methyl, 
Methomyl, Dimethoate, Omethoate. 
Also, data showed that: The highest 
frequently detected pesticides was 
Cypermethrin followed by 
Imidacloprid, Acetamiprid, 
Cyfluthrin, Carbendazim, 
Thiophanate-methyl, Spirodiclofen, 
Lambda-Cyhalothrin, Chlorpyrifos, 
Methomyl and Fenpyroximate. The 
lowest frequently detected pesticides, 
which detected only one time were 
Carbofuran, Carbofuran3-hydroxy, 
Chlorpyrifos, Diazinon, Dimethoate, 
Lufenuron and Omethoate.  
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Table (1): Limit of Quantification (LOQ), Recovery % and Coefficient of 
Variation (CV) for 104 Monitored pesticides in green beans. 

 
S.N 

 
Pesticides 

 
LOQ 

Spiking Level 
0.01mg/kg 0.05mg/kg 0.1mg/kg Mean 
REC% CV% REC% CV% REC% CV% REC% CV% 

1 Abamectin 0.01 74% 20% 104% 11% 68% 13% 82% 15% 
2 Acetamiprid 0.01 91% 12% 92% 4%  78% 3% 87% 6% 
3 alpha-HCH 0.05 86% 8% 104% 7% 107% 8% 99% 8% 
4 Atrazine  0.01 91% 15% 92% 4% 80% 3% 88% 7% 
5 Atraton 0.05 75% 3% 115% 3% 94% 13% 95% 6% 
6 Azoxystrobin 0.01 98% 14% 96% 4% 78% 2% 91% 7% 
7 Benalaxyl 0.01 95% 14% 93% 3% 76% 4% 88% 7% 
8 beta-HCH 0.05 71% 9% 87% 6% 80% 13% 79% 9% 
9 Bifenthrin 0.01 71% 6% 94% 14% 73% 9% 79% 10% 
10 Biphenyl 0.01 70% 22% 90% 3% 74% 10% 78% 12% 
11 Boscalid 0.01 77% 6% 92% 9% 94% 5% 88% 11% 
12 Bromacil 0.01 85% 15% 102% 7% 93% 6% 94% 12% 
13 Bromopropylate 0.01 82% 6% 113% 3% 114% 8% 103% 6% 
14 Bupirimate 0.01 85% 11% 93% 4% 75% 4% 84% 6% 
15 Cadusafos 0.01 78% 6% 104% 5% 102% 12% 95% 8% 
16 Captan 0.05 77% 20% 86% 3% 87% 4% 83% 9% 
17 Carbaryl 0.01 93% 13% 93% 2% 79% 2% 88% 6% 
18 Carbendazim  0.01 89% 11% 90% 3% 74% 3% 84% 6% 
19 Carbofuran 0.01 89% 13% 101% 13% 99% 11% 96% 12% 
20 Carbofuran 3-

hydroxy 
0.01 89% 13% 101% 13% 99% 11% 96% 12% 

21 Chlorfenapyr 0.01 73% 7% 113% 3% 111% 8% 99% 6% 
22 Chlofluazuron 0.01 77% 20% 113% 16% 98% 7% 96% 14% 
23 Chlorothalonil 0.05 82% 7% 79% 12% 66% 10% 76% 11% 
24 Chlorpropham 0.05 87% 12% 96% 9% 98% 9% 94% 6% 
25 Chlorpyrifos 0.01 91% 9% 93% 8% 97% 3% 94% 7% 
26 Cyfluthrin 0.01 104% 7% 116% 5% 94% 11% 105% 11% 
27 Cypermethrin 0.01 116% 26% 111% 22% 85% 15% 104% 21% 
28 Cyproconazole 0.01 78% 16% 89% 7% 85% 5% 84% 9% 
29 Cyprodinil 0.01 80% 10% 89% 3% 68% 4% 79% 6% 
30 Cyromazine 0.01 81% 23% 73% 5% 81% 3% 78% 11% 
31 delta-HCH 0.05 81% 19% 90% 5% 98% 5% 90% 10% 
32 Deltamethrin 0.01 100% 18% 93% 13% 84% 9% 92% 15% 
33 Diafenthiuron 0.01 118% 9% 111% 6% 118% 3% 116% 7% 
34 Diazinon 0.01 96% 15% 94% 7% 82% 4% 91% 9% 
35 Dicofol 0.01 79% 16% 67% 22% 96% 3% 81% 14% 
36 Difenoconazole 0.01 86% 17% 84% 7% 74% 4% 81% 9% 
37 Dimethoate 0.01 96% 14% 91% 4% 77% 3% 88% 7% 
38 Dimethomorph 0.01 99% 13% 94% 4% 89% 8% 94% 8% 
39 Diniconazole 0.01 92% 14% 90% 9% 80% 7% 87% 10% 
40 Emamectin 0.01 74% 20% 104% 11% 78% 13% 85% 15% 
41 Ethion 0.01 76% 14% 79% 8% 72% 4% 76% 9% 
42 Ethirimol 0.01 86% 16% 92% 6% 81% 3% 86% 8% 
43 Famoxadone 0.01 78% 14% 79% 6% 80% 6% 79% 9% 
44 Fenarimol 0.01 78% 14% 90% 5% 77% 4% 82% 8% 
45 Fenhexamid 0.01 88% 7% 88% 7% 85% 5% 87% 6% 
46 Fenitrothion 0.01 86% 13% 107% 15% 88% 16% 94% 15% 
47 Fenpropathrin 0.01 87% 9% 111% 5% 98% 13% 99% 9% 
48 Fenpyroximate 0.01 82% 4% 100% 6% 91% 2% 91% 9% 
49 Fludioxonil 0.01 84% 2% 85% 5% 96% 6% 88% 5% 
50 Flusilazole 0.01 92% 14% 92% 6% 75% 4% 86% 8% 
51 Flutolanil 0.01 94% 12% 99% 4% 76% 3% 90% 6% 
52 Gamma-HCH 0.05 85% 9% 93% 4% 115% 7% 98% 7% 
53 Heptachlor 0.05 107% 6% 91% 23% 96% 14% 93% 14% 
54 Hexaconazole 0.01 97% 16% 91% 4% 78% 4% 89% 8% 
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Table (1): continued 
55 Hexythiozox 0.01 89% 8% 96% 6% 98% 4% 94% 7% 
56 Imazalil 0.01 113% 20% 98% 4% 74% 3% 95% 9% 
57 Imidacloprid 0.01 85% 16% 93% 5% 85% 4% 88% 8% 
58 Indoxacarb 0.01 70% 22% 90% 3% 74% 10% 78% 12% 
59 Iprodione 0.01 89% 3% 113% 7% 89% 12% 97% 7% 
60 Kresoxim-methyl 0.01 79% 4% 101% 2% 75% 5% 85% 4% 
61 Gamma-

Cyhalothrin 
0.01 109% 8% 111% 6% 104% 4% 106% 6% 

62 Lambda-
Cyhalothrin 

0.01 88% 14% 92% 4% 86% 3% 89% 7% 

63 Lufenuron 0.01 86% 18% 85% 16% 84% 14% 85% 16% 
64 Malaoxon 0.01 89% 15% 93% 5% 87% 4% 90% 8% 
65 Malathion 0.01 95% 18% 97% 3% 81% 6% 91% 9% 
66 Metalaxyl 0.01 104% 6% 91% 8% 98% 4% 98% 6% 
67 Methamidophos 0.01 73% 18% 78% 3% 77% 2% 76% 8% 
68 Methomyl 0.01 95% 20% 90% 5% 89% 3% 91% 9% 
69 Methoxyfenozide 0.01 82% 20% 102% 11% 83% 4% 89% 12% 
70 Myclobutanil 0.01 92% 17% 95% 5% 85% 4% 91% 9% 
71 Omethoate 0.01 82% 20% 81% 5% 84% 2% 82% 9% 
72 Ortho-Phenyl 

Phenol(OPP) 
0.05 76% 4% 109% 3% 106% 10% 97% 6% 

73 Oxamyl 0.01 99% 16% 89% 5% 80% 4% 89% 8% 
74 p.p-DDD 0.01 81% 3% 98% 6% 99% 10% 93% 6% 
75 p.p-DDE 0.01 75% 7% 101% 3% 102% 11% 93% 7% 
76 P,p- DDT 0.05 98% 11% 101% 8% 107% 6% 102% 8% 
77 Penconazole 0.01 78% 16% 89% 3% 85% 5% 84% 8% 
78 Permethrin 0.01 94% 5% 110% 6% 109% 8% 104% 6% 
79 Phenthoate 0.01 87% 19% 91% 4% 86% 5% 88% 9% 
80 Phosalone 0.01 77% 19% 82% 3% 80% 9% 80% 10% 
81 Piperonyl 

butoxide 
0.01 78% 20% 90% 14% 85% 11% 84% 15% 

82 Procymidone 0.01 102% 4% 108% 5% 98% 7% 102% 5% 
83 Profenofos 0.01 75% 19% 85% 4% 82% 5% 81% 9% 
84 Promecarb 0.01 88% 20% 95% 3% 87% 4% 90% 9% 
85 Propamocarb 0.01 81% 20% 73% 5% 80% 3% 78% 9% 
86 Propargite 0.01 87% 6% 96% 9% 97% 4% 93% 6% 
87 Propiconazole 0.01 78% 20% 89% 3% 86% 4% 84% 9% 
88 Pyraclostrobin 0.01 91% 6% 110% 7% 99% 3% 100% 10% 
89 Pyridaben 0.01 86% 7% 82% 9% 77% 5% 82% 7% 
90 Pyriproxyfen 0.01 76% 4% 98% 8% 99% 3% 91% 13% 
91 Spinosad 0.01 78 % 17% 84% 5% 71% 13% 78% 12% 
92 Spirodiclofen 0.01 87 % 19% 91% 4% 86% 5% 88% 9% 
93 Sulfur 0.05 107% 20% 114% 12% 101% 13% 107% 15% 
94 Tetraconazole 0.01 92% 16% 93% 3% 87% 5% 91% 8% 
95 Tetramethrin 0.01  92 % 18% 94% 4% 88% 6% 91% 9% 
96 Thiabendazole 0.01 86% 16% 92% 6% 81% 3% 86% 8% 
97 Thiacloprid 0.01 84% 16% 90% 4% 82% 3% 85% 8% 
98 Thiamethoxam 0.01 87% 20% 84% 4% 91% 4% 87% 9% 
99 Thiobencarb 0.01 77% 20% 86%  3% 87% 4% 83% 9% 
100 Thiophanate-

methyl 
0.01 74% 15% 83% 19% 88% 11% 82% 15% 

101 Tolylfluanid 0.01 76% 20% 89% 6% 80% 9% 82% 12% 
102 Triadimenol 0.01 97% 19% 87% 8% 80% 4% 88% 10% 
103 Trifloxystrobin 0.01 73% 16% 86% 12% 85% 11% 81% 13% 
104 Triticonazole 0.01 85% 19% 89% 11% 84% 14% 86% 15% 
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Table (2): Limit of Quantification (LOQ), Recovery % and Coefficient of 
Variation (CV) for 104 Monitored pesticides in Pomegranate. 

 
S.N 

 
Pesticides 

 
LOQ 

Spiking Level 
0.01mg/kg 0.05mg/kg 0.1mg/kg Mean 
REC% CV% REC% CV% REC% CV% REC% CV% 

1 Abamectin 0.01 94% 13% 76% 9% 85% 17% 85% 13% 
2 Acetamiprid 0.01 97% 5% 95% 7% 83% 3% 92% 5% 
3 alpha-HCH 0.05 79% 12% 77% 11% 96% 8% 84% 10% 
4 Atrazine  0.01 88% 8% 98% 13% 87% 6% 91% 9% 
5 Atraton 0.05 78% 14% 88% 19% 103% 15% 90% 16% 
6 Azoxystrobin 0.01 100% 6% 98% 9% 89% 4% 96% 6% 
7 Benalaxyl 0.01 98% 7% 107% 9% 79% 4% 95% 7% 
8 beta-HCH 0.05 93% 10% 97% 12% 101% 14% 97% 12% 
9 Bifenthrin 0.01 71% 19% 86% 20% 109% 5% 89% 15% 
10 Biphenyl 0.01 86% 6% 97% 15% 95% 11% 93% 11% 
11 Boscalid 0.01 92% 11% 93% 6% 116% 20% 100% 12% 
12 Bromacil 0.01 86% 19% 103% 17% 110% 14% 99% 16% 
13 Bromopropylate 0.01 88% 8% 100% 14% 103% 16% 97% 12% 
14 Bupirimate 0.01 94% 8% 93% 5% 87% 3% 91% 5% 
15 Cadusafos 0.01 88% 5% 100% 11% 99% 7% 96% 8% 
16 Captan 0.05 87% 8% 101% 10% 83% 5% 90% 8% 
17 Carbaryl 0.01 88% 3% 99% 10% 91% 5% 93% 6% 
18 Carbendazim  0.01 87% 10% 85% 8% 74% 4% 82% 7% 
19 Carbofuran 0.01 88% 8% 87% 6% 70% 3% 82% 6% 
20 Carbofuran 3-

hydroxy 
0.01 89% 6% 86% 5% 73% 2% 83% 4% 

21 Chlorfenapyr 0.01 76% 12% 87% 16% 101% 18% 88% 15% 
22 Chlofluazuron 0.01 82% 10% 84% 11% 88% 14% 84% 11% 
23 Chlorothalonil 0.05 85% 6% 94% 9% 113% 11% 97% 9% 
24 Chlorpropham 0.05 87% 14% 73% 9% 95% 16% 85% 13% 
25 Chlorpyrifos 0.01 86% 10% 82% 7% 79% 5% 82% 7% 
26 Cyfluthrin 0.01 103% 16% 94% 11% 104% 7% 100% 11% 
27 Cypermethrin 0.01 97% 4% 75% 6% 85% 8% 86% 6% 
28 Cyproconazole 0.01 91% 5% 92% 8% 89% 4% 91% 5% 
29 Cyprodinil 0.01 89% 4% 88% 3% 80% 2% 86% 3% 
30 Cyromazine 0.01 85% 13% 76% 7% 82% 11% 81% 10% 
31 delta-HCH 0.05 98% 12% 79% 11% 99% 10% 92% 11% 
32 Deltamethrin 0.01 84% 8% 89% 13% 85% 9% 86% 10% 
33 Diafenthiuron 0.01 86% 6% 87% 8% 88% 11% 87% 8% 
34 Diazinon 0.01 86% 4% 108% 7% 81% 3% 92% 5% 
35 Dicofol 0.01 93% 10% 84% 18% 97% 16% 91% 15% 
36 Difenoconazole 0.01 90% 5% 98% 7% 76% 2% 88% 5% 
37 Dimethoate 0.01 96% 12% 94% 9% 86% 7% 92% 9% 
38 Dimethomorph 0.01 90% 5% 95% 10% 88% 4% 91% 6% 
39 Diniconazole 0.01 88% 6% 92% 7% 80% 3% 86% 5% 
40 Emamectin 0.01 94% 13% 76% 5% 85% 7% 85% 8% 
41 Ethion 0.01 86% 5% 89% 6% 80% 4% 85% 5% 
42 Ethirimol 0.01 79% 7% 101% 11% 75% 5% 85% 7% 
43 Famoxadone 0.01 99% 10% 91% 7% 84% 4% 91% 7% 
44 Fenarimol 0.01 94% 13% 93% 10% 87% 5% 91% 9% 
45 Fenhexamid 0.01 93% 8% 98% 11% 86% 4% 92% 8% 
46 Fenitrothion 0.01 110% 13% 72% 4% 94% 11% 92% 9% 
47 Fenpropathrin 0.01 86% 19% 72% 4% 102% 20% 86% 14% 
48 Fenpyroximate 0.01 78% 11% 70% 7% 76% 9% 74% 9% 
49 Fludioxonil 0.01 86% 6% 97% 15% 95% 16% 92% 12% 
50 Flusilazole 0.01 89% 5% 97% 9% 87% 4% 91% 6% 
51 Flutolanil 0.01 89% 4% 98% 9% 80% 2% 89% 5% 
52 Gamma-HCH 0.05 77% 7% 86% 19% 84% 10% 82% 12% 
53 Heptachlor 0.05 96% 11% 70% 7% 97% 14% 88% 11% 
54 Hexaconazole 0.01 91% 11% 90% 9% 79% 4% 87% 8% 



Esraa, A. Mohamed et al., 2019 

- 533 - 
 

Table (2): continued 
55 Hexythiozox 0.01 88% 9% 85% 8% 72% 4% 82% 7% 
56 Imazalil 0.01 71% 11% 110% 18% 94% 5% 92% 11% 
57 Imidacloprid 0.01 97% 8% 96% 5% 80% 9% 91% 7% 
58 Indoxacarb 0.01 90% 6% 92% 9% 95% 13% 92% 9% 
59 Iprodione 0.01 89% 3% 110% 6% 93% 11% 97% 12% 
60 Kresoxim-methyl 0.01 89% 8% 93% 3% 84% 2% 88% 4% 
61 Gamma-

Cyhalothrin 
0.01 119% 18% 81% 14% 111% 15% 103% 16% 

62 Lambda-
Cyhalothrin 

0.01 89% 5% 92% 7% 82% 3% 87% 5% 

63 Lufenuron 0.01 83% 11% 85% 16% 81% 10% 83% 12% 
64 Malaoxon 0.01 95% 5% 100% 7% 87% 3% 94% 5% 
65 Malathion 0.01 92% 4% 105% 9% 91% 6% 96% 6% 
66 Metalaxyl 0.01 89% 8% 91% 17% 112% 20% 97% 15% 
67 Methamidophos 0.01 96% 18% 83% 7% 76% 5% 85% 10% 
68 Methomyl 0.01 90% 7% 92% 4% 82% 5% 88% 5% 
69 Methoxyfenozide 0.01 92% 5% 97% 9% 80% 3% 90% 6% 
70 Myclobutanil 0.01 94% 5% 95% 7% 88% 3% 92% 5% 
71 Omethoate 0.01 85% 4% 94% 5% 76% 3% 85% 4% 
72 Ortho-Phenyl 

Phenol(OPP) 
0.05 83% 4% 97% 15% 94% 8% 91% 9% 

73 Oxamyl 0.01 96% 13% 95% 11% 85% 8% 92% 11% 
74 p.p-DDD 0.01 79% 4% 87% 11% 96% 13% 87% 9% 
75 p.p-DDE 0.01 83% 15% 84% 12% 98% 17% 88% 15% 
76 P,p- DDT 0.05 81% 12% 89% 14% 90% 17% 87% 14% 
77 Penconazole 0.01 91% 5% 92% 8% 89% 3% 91% 5% 
78 Permethrin 0.01 85% 12% 78% 7% 115% 16% 93% 12% 
79 Phenthoate 0.01 90% 4% 95% 10% 86% 2% 90% 5% 
80 Phosalone 0.01 93% 5% 95% 10% 90% 2% 92% 6% 
81 Piperonyl 

butoxide 
0.01 92% 9% 95% 11% 78% 2% 88% 7% 

82 Procymidone 0.01 81% 3% 100% 13% 96% 8% 92% 8% 
83 Profenofos 0.01 103% 15% 98% 13% 76% 11% 92% 13% 
84 Promecarb 0.01 98% 6% 97% 5% 82% 3% 92% 5% 
85 Propamocarb 0.01 82% 4% 88% 7% 71% 3% 80% 5% 
86 Propargite 0.01 85% 13% 76% 7% 82% 11% 81% 10% 
87 Propiconazole 0.01 95% 9% 92% 6% 83% 3% 90% 6% 
88 Pyraclostrobin 0.01 94% 9% 95% 10% 92% 8% 93% 9% 
89 Pyridaben 0.01 81% 11% 85% 12% 87% 13% 84% 12% 
90 Pyriproxyfen 0.01 84% 14% 79% 5% 81% 12% 81% 10% 
91 Spinosad 0.01 96% 12% 88% 6% 83% 4% 89% 7% 
92 Spirodiclofen 0.01 88% 4% 87% 6% 89% 7% 88% 6% 
93 Sulfur 0.05 85% 13% 87% 16% 103% 17% 92% 15% 
94 Tetraconazole 0.01 97% 7% 96% 10% 83% 2% 92% 6% 
95 Tetramethrin 0.01 92% 6% 89% 4% 80% 3% 87% 4% 
96 Thiabendazole 0.01 79% 5% 101% 11% 75% 4% 85% 7% 
97 Thiacloprid 0.01 93% 5% 96% 6% 84% 4% 91% 5% 
98 Thiamethoxam 0.01 94% 6% 98% 8% 78% 4% 90% 6% 
99 Thiobencarb 0.01 87% 8% 101% 10% 83% 3% 90% 7% 
100 Thiophanate-

methyl 
0.01 80% 5% 99% 13% 82% 8% 87% 9% 

101 Tolylfluanid 0.01 88% 4% 95% 13% 90% 6% 91% 8% 
102 Triadimenol 0.01 87% 3% 98% 13% 88% 7% 91% 7% 
103 Trifloxystrobin 0.01 93% 5% 94% 8% 89% 2% 92% 5% 
104 Triticonazole 0.01 89% 5% 92% 7% 83% 3% 88% 5% 
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Table 3: The Number of analyzed Green Beans and Pomegranate samples, contamination and frequencies of pesticides residues 
as well as the levels of residues and their Violations. 

 Total  
Violated 
samples 

The  
Violated 
samples MRL 

Pesticides  
Level Frequency 

Detected Pesticides 
Total  

Contaminated Analyzed  
samples C

ro
p 

na
m

e 

% No. % N
o. Median Max Min % No % No. 

0.00 0 

0.00 0 0.2 0.023 0.04 0.006 27.78 5 Carbendazim 

72.22% 13 18 

G
re

en
 b

ea
n 

0.00 0 0.01 0.008 0.01 0.006 16.67 3 Chlorpropham 
0.00 0 2 0.01 0.01 0.01 5.56 1 Imidacloprid 
0.00 0 0.2 0.006 0.006 0.006 11.11 2 Lambda-Cyhalothrin 
0.00 0 2 0.006 0.006 0.006 5.56 2 Methoxyfenozide 
0.00 0 No MRL 0.006 0.006 0.006 16.67 3 Piperonyl butoxide 
0.00 0 0.01 0.01 0.01 0.01 5.56 1 Profenofos 
0.00 0 0.1 0.06 0.06 0.06 5.56 1 Thiophanate-methyl 
0.00 0 0.01 0.006 0.006 0.006 5.56 1 Tetramethrin 

33.33% 8 

16.67 4 0.01 0.013 0.04 0.006 33.33 8 Acetamiprid 

50% 12 24 

Po
m

eg
ra

na
te

 

0.00 0 0.1 0.025 0.1 0.01 25 6 Carbendazim 
0.00 0 0.01 0.006 0.006 0.006 4.16 1 Carbofuran 
0.00 0 0.01 0.006 0.006 0.006 4.16 1 Carbofuran 3-hydroxy 
8.33 2 0.05 0.06 0.07 0.01 12.5 3 Chlorpyrifos 
12.5 3 0.02 0.02 0.06 0.01 29.16 7 Cyfluthrin 
0.00 0 0.05 0.02 0.03 0.01 54.16 13 Cypermethrin 
0.00 0 0.01 0.006 0.006 0.006 4.16 1 Diazinon 
4.16 1 0.01 0.04 0.04 0.04 4.16 1 Dimethoate 
0.00 0 0.01 0.006 0.006 0.006 8.33 2 Fenpyroximate 
0.00 0 1 0.025 0.15 0.006 50 12 Imidacloprid 
0.00 0 0.02 0.01 0.01 0.006 12.5 3 Lambda-Cyhalothrin 
0.00 0 0.01 0.006 0.006 0.006 4.16 1 Lufenuron 
4.16 1 0.01 0.03 0.05 0.01 8.33 2 Methomyl 
4.16 1 0.01 0.04 0.04 0.04 4.16 1 Omethoate 
0.00 0 0.02 0.008 0.01 0.006 16.67 4 Spirodiclofen 
4.16 1 0.1 0.05 0.18 0.02 25 6 Thiophanate-methyl 
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Figure (2) showed that, 21 

pesticides and one synergist have 
been identified as detectable residues 
in all analyzed samples collected. The 
highest frequently detected 
compounds were Cypermethrin and 
imidacloprid which were detected in 
13samples, followed by 
carbendazim(11samples), 
acetamiprid(8samples), Cyfluthrin 
and Thiophanate-methyl(7samples), 
Lambda-cyhalthrin (5samples), while 
each of chlorpropham, Chlorpyrifos 
and the synergist (piperonyl butoxide) 
were detected in (3samples). 
Methomyl and Fenpyroximate in 
(2samples). However, the lower 
frequently detected pesticides ,which 
detected only in one sample were 
Carbofuran, Carbofuran 3-hydroxy, 
Diazinon, Dimethoate, Lufenuron, 

Methoxyfenozide, Omethoate, 
Profenofos and Tetramethrin .  
 The main pesticides violated in 
Pomegranate collected were 
Acetamiprid, Cyfluthrin, 
Chlorpyrifos, Dimethoate, Omethoate, 
Methomyl and Thiophanate - methyl. 

 Table (4) and figure (3) showed 
demonstrates the situation of 
calculated contamination and the 
breakdown of the total number of 
contaminated samples. Non-
Contaminated samples percentage 
were 21.43 %. The percentage of 
samples contained one pesticide 
residues were 35.71 % and which 
contained two pesticide residues were 
11.9%, while the percentage of 
samples contained three or more 
pesticide residues were 30.95  % . 

 
Table:(4) Percentages of All analyzed samples contain one, two, three or more 

pesticides residues.  
Total no 
of 
samples 

Non-
Contaminated 
Samples 
percentages 

Percentage of 
samples 
contained one 
pesticides 
residue 

Percentage of 
samples 
contained two 
pesticides 
residues 

Percentage of 
samples 
contained 
three or more 
pesticides 
residues 

42 21.43% 35.71% 11.9% 30.95% 
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Fig.1: The contamination and the violation percentages in green beans and pomegranate samples collected from markets in six 

centers in Minia Governorate (EGYPT) during 2018. 
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Fig. 2: Frequency numbers of residues found overall concentration ranges in green beans and pomegranate samples collected 

from markets in six centers in Minia Governorate (EGYPT) during 2018. 
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Fig. (3) Number of pesticide detected in green beans and pomegranate samples       
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Discussion: 
The Agricultural Pesticides 

Committee (APC) is the Egyptian 
competent authority responsible of the 
registration of agricultural Pesticides, 
the committee issued the 
recommendation of registered 
Pesticides for each crop, (APC ,2019). 
However, there were a lot cases where 
not authorized Pesticides were found 
in green beans and pomegranate 
whereas, out of nine Pesticides found 
in green beans, six pesticides 
registered but not recommended for 
using on green beans including 
Carbendazim, Chlorpropham, 
Lambda-cyhalothrin ,Profenfos and 
Thiophanate-methyl while one 
pesticide was registered and 
recommended i.e. Imidacloprid. There 
were also two products not registered 
i.e. Tetramethrin and Piperonyl 
butoxide. In pomegranate samples, 
out of seventeen Pesticides found, five 
Pesticides were not registered in 
Egypt i.e. Carbofuran, Carbofuran-3-
hydroxy, Cyfluthrin, Diazinon and 
Omethoate while twelve Pesticides 
were registered but not recommended 
i.e. Acetamiprid, Carbendazim, 
Chlorpyrifos, Cypermethrin, 
Dimethoate, Fenpyroximate, 
Imidacloprid, Lambda-cyhalothrin 
,Lufenuron, Methomyl, Spirodiclofen 
and Thiophanate-methyl. .  
 The pesticides found in both green 
beans and pomegranate were 
Carbendazim, Imidacloprid, Lambda 
cyhalothrin and Thiophanate methyl. . 
.  

 These previously findings 
indicated misuse, random applications 
of pesticides and Lack of awareness 
of the farmers about the dosage, right 

ways of application and the suitable 
interval between harvesting and 
pesticide treatment. The carelessness 
or non-availability of correct guidance 
concerning the pesticide application 
may be another reason for pesticide 
residues in the green beans and 
pomegranate samples. These 
contaminated samples are may be 
potential health risks to the 
consumers. The misuse or overuse of 
pesticides without any prior guidance 
and knowledge are become series 
problems. . The obtained data from 
green beans showed higher percentage 
of contamination with pesticide 
residues (i.e.78.57%) when compared 
with those obtained previously by 
Dogheim, et al., (1999 and 2001), 
GadAlla et al., (2013) and Radwan, et 
al., (2016) which found that the 
percentage of contamination were 
41.6 ,25.5 ,23.1 and 
44.12%,respectively. Table (5) there 
were not violation rates in our study, 
while in the previous studies they 
were 0.00, 2.48, 7.69 and 3.81%. In 
comparison, the rate of contamination 
with pesticide residues in 
pomegranate which obtained by 
Dogheim et al., (2001) was 46.4%, 
the corresponding violative rate was 
3.6% Table (5). The current study had 
higher contamination rate i.e.83.3% 
and higher violative rate for 
pomegranate samples i.e.33.33%.  

This study provides scientific 
evidences of detected residues of 
many pesticides in green beans and 
pomegranate. The important findings 
are the observed high rate of pesticide 
residues detected and high incidence 
of pesticide residues detection 
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exceeding their MRL's indicating that 
the GAP may not be well followed.  

 Attention should be paid for 
Egyptian agriculture authorities 
(APC) to improve the management of 
pesticide use and control. In addition, 
well developed training programs 
should be initiated to improve 
pesticide application knowledge for 
farmers and monitoring of pesticide 
residues in vegetables and fruits 
should be performed on a routine 
basis. The results are also helpful for 
the risk assessment of consumers 
exposure to those pesticide residues. . 
.  
Recommendations: 

 1- Monitoring programs for 
pesticide residues in all food products 

should be maintained in order to 
provide and update a data base 
through which future strategies for 
pest control and consumer protection 
against indiscriminate exposure to 
pesticides can be implemented. 

 2-To prioritize the development 
of strategies to reduce pesticides in 
agriculture by training farmers to use 
pesticides in a wise and secure 
manner and to encourage the use of 
alternatives to chemicals in the 
control of pests such as biological 
control. 
 3-Compliance with the rules of 
application of pesticides especially 
pre harvest interval (PHI). 

.  
Table (5): Comparing the current results with some previous monitoring 

pesticide residues data carried out in green bean and pomegranate samples 
in Egypt.  

References Pomegranate   Green Beans   Monitoring years   

V
io

la
tio

n
%

 

C
on

ta
m

in
at

io
n%

 

V
io

la
tio

n
%

 

C
on

ta
m

in
at

io
n%

 

Dogheim et al., (1999)   -------- 41.6 1995 
Dogheim et al., (2001) 3.6 46.4 2.48 25.5 1996 
GadAlla et al., (2013)   7.69 23.1 2011 
Radwan et al., (2016)   3.81 44.21 2015 
Current work 33.33 83.3 -------- 72.2 2018 
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 .رصد �عض �قا�ا المبیدات في الفاصول�ا الخضراء والرمان �محافظة المن�ا (مصر) 
 

   )2(ألماظ ، منیر محمد محمود  )1(  رزق جمال ابو المكارم  ،)1(خلف عبدالله محمد  إسراء
 

 العر��ة  مصر  ةجمهور� ، جامعه المن�ا،الزراعة  الن�ات، �ل�ه وقا�ة مقس )1(
 ة ال�حوث الزراع� للمبیدات مر�ز المر�زي  للمعما )2(

 
هـدف تقصـي مت�ق�ـات المبیـدات بلإتمام تحقیق برنامج رصد �س�ط ،حیث    الحال�ة  الدراسةتم إجراء   

 هأكتـــو�ر لســـنخـــلال  محافظـــه المن�ـــا (مصـــر) مـــن المجمعـــةفـــي عینـــات مـــن الفاصـــول�ا الخضـــراء والرمـــان 
 ةمراكـز محافظـأسـواق محل�ـه فـي 6عینه مـن الفاصـول�ا الخضـراء والرمـان مـن   42، حیث تم جمع  2018

ي) وتـــــم اســـــتخلاص العینـــــات ملـــــو  - صأبـــــو قرقـــــا -المن�ـــــا  -ســـــمالوط  -مطـــــاي  -المن�ـــــا (بنـــــي مـــــزار
المتتـا�ع  الكتلة) وتحلیلها �استخدام جهاز الكروماتوجراف السائل المتصل �مط�اف QuEChERS�طر�قة(

)LC-MS/MS(  الكتلــــــةوجهـــــاز الكرومــــــاتوجراف الغــــــاز المتصـــــل �مط�ــــــاف )المتتــــــا�عGC-MS/MS (
�انـــت خال�ـــه تمامـــا مـــن مت�ق�ـــات  الكل�ـــة% مـــن العینـــات 21.43لمت�ق�ـــات المبیـــدات. أظهـــرت النتـــائج أن 

% مــن العینــات بهــا مت�ق�ــات المبیــدات مــن غیــر أي تعــدي للحــدود 59.57المبیــدات فــي حــین تــم رصــد 
ت وقــد ســجل القصــوى.مت�ق�ــات مبیــدات متعد�ــه للحــدود  علــى% مــن العینــات تحتــوي 19و�ــان  القصــوى 

للمبیـدات  القصـوى الفاصول�ا الخضراء أعلي نس�ه من التلوث �مت�ق�ـات المبیـدات ولكـن دون تعـدي للحـدود 
ــان (72.22( ــا الرمـــ ــدود  ا)، بینمـــــ%50%) یلیهـــ ــدي للحـــ ــن التعـــ ــ�ه مـــ ــان أعلـــــي نســـ  القصـــــوى ســـــجل الرمـــ
مـــان هـــي %). أظهـــرت النتـــائج أن المبیـــدات الأكثـــر تواجـــدا فـــي عینـــات الفاصـــول�ا الخضـــراء والر 33.33(

) وثیوفانــات 7) وســا�فلوثر�ن(8) وأســیتامبر�د(11) ثــم �ار�ینــداز�م(13) یلیهــا إ�میداكلو�ر�ــد(13ســایبرمثر�ن(
) و 3) و�لور�یر�فــــــــــــــــوس(3) و�لور�روفــــــــــــــــام(4) وســــــــــــــــبیرودا�كلوفین(5) ولم�اداثیهــــــــــــــــالوثر�ن(7میثیــــــــــــــــل(

للمبیــدات ببرونیــل بیوتو�ســید  المنشــطة) �الإضــافه إلــي تواجــد المــادة 2) وأخیــرا میثومیــل(2فینبیرو�ســ�میت(
�ـار�وفیوران و �ـار�وفیوران  و�انت المبیدات الأقل تواجدا والتي تواجـدت مـره واحـدة فقـط هـي ثلاث مرات .

ــرا -3 ــوس وأخیـ ــوات و بروفینوفـ ــ�فینوز�د وأومیثـ ــورون و میثو�سـ ــوات ولوفینـ ــاز�نون و د�میثـ ــي و د�ـ هیدرو�سـ
ســ�عه مبیــدات  فــي الرمــان القصــوى للحــدود  المتعد�ــةلمبیــدات تیترامیثــر�ن . ولقــد أظهــرت النتــائج أ�ضــا أن ا

ــ )،میثیــــل-میثومیــــل وثیوفانــــات-أومیثــــوات-د�میثــــوات-كلور�یر�فــــوس-ســــ�فلوثر�ن -وهــــي (أســــیتامبر�د   ا�مــ
یلیهـــا ســـوق  ومطــايمــن ســـوقي المن�ـــا  المـــأخوذةالعینـــات  أظهــرت النتـــائج أن العینــات الأكثـــر تلوثـــا �انــت

�مـا لـم یـتم تسـجیل  �ملـوي. مزرعـةثم سوق بني مزار یل�ه سـوق ملـوي ثـم سـوق سـمالوط وأخیـرا   أبوقرقاص
ــي  ــوث فـ ــ�م للتلـ ــةاي قـ ــا مزرعـ ــأبو قرقـ ــاص�ـ ــائج أن . وأ�ضـ ــرت النتـ ــات  15 أظهـ ــن العینـ ــه مـ ــةعینـ  المجمعـ

ت مبیـدا 8مت�ق�ـات لمبیـد واحـد وعینتـین احتـوت علـي مت�ق�ـات ل علـىاحتـوت   للفاصول�ا الخضراء والرمان
 .  مختلفة


