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ABSTRACT 
 

The present work was carried out to investigate a simple monitoring program. The amount of some 
pesticide residues in the green beans samples at the local market area. Locally produced green beans samples 
were purchased from different Egyptian local markets and analyzed by Liquid chromatography - mass 
spectrometry (LC-MS) for pesticide residues. A total of 893 samples of green beans were extracted and 
analyzed for pesticide residues to investigate a simple limited monitoring program for use of pesticide residue 
data in assessment of the possible risks that might affect human health and international trade. The Quencher 
method recovery is (70-120%). Overall, results showed that 55.88 % of the total number of samples analyzed 
had no detectable pesticide residues. However, 44.12% contained detectable residues, of which 3.81% contained 
residues that exceeded maximum residue limits (MRLs). The samples percentage contaminated with one 
pesticide residues was 19.4 %, while the samples percentage contaminated with two pesticide residues was 14.6 
% while the samples percentage contaminated with three or more pesticide residues was 10.2%. 
 
Key words:  Pesticide residues, Green Beans, monitoring.   

 

Introduction 
 

Green beans are a wonderfully versatile vegetable to use in stir-fries, soups and stews. No summer picnic 
is complete without a three-bean salad of kidney beans, garbanzos and crisp, tasty green beans. And when the 
holidays roll around, many people wouldn’t consider their Thanksgiving spread complete without a green bean 
casserole. Beans are such an easy crop to grow that elementary school children are often sent home with a tiny 
bean plant in cup (Growing Guide). 

Pesticide residues in food have historically lagged far behind many comparable hazards as a cause for 
public health concern and action (Correia et al., 2000 and Eskenazi et al., 2008). Pesticide residue 
contaminating food is the problem focused worldwide because of its direct implications on human health and 
international trade (Sanborn et al., 2004). Reliable residue analysis data resulting from monitoring programs in 
foods, even if limited, may be of great value indicating the possible risks of pesticide exposure on human health 
and on international trade (DAF and FSAI, 2006). The Maximum Residue Limits (MRLs) as food standards 
differ widely for the same pesticide on the same commodity between countries as well as with the international 
Codex Committee standards (Codex, 2010). However, scientists cannot say for sure that there is ever a “safe” 
level of pesticide residues in food because many of the chemical messengers in our bodies function at precisely 
minute quantities of ppm or even ppb (Boobis, et al., 2008). Consumer protection is very highly considered by 
governments and authorities responsible for pesticides registration and use in each country and by the 
international organizations. Risk issues that should be focused and studied are cumulative risk assessment 
(cocktail effect), endocrine disruption and carcinogenicity (PAN, 2002). Pesticide residue monitoring data in 
food serve in evaluating and clarifying the situation of potential human risk and trade problems. Such data could 
help decision makers in reviewing and reconsidering the registration and use of pesticides in the country. The 
aim of this study was to determine the level of residues of some pesticide residues in the seasonal green beans 
available on the local markets are presented to give a truer picture of the situation. The monitoring the residue 
levels of pesticides in different vegetables and fruits leads to comparing the residue levels in these commodities 
with the international regulations to be in compliance with international specifications and international trade 
agreements by using of some primary treatments and different cooking methods, maximize the Egyptian share 
in the international markets of green beans to increase the competence by decreasing the levels of contamination 
of green beans with the pesticides, and the use of resulting monitoring data of the pesticide residues in the 
assessment of the possible risks that might affect human health and international trade. 
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Materials and Methods 
 

Sampling: 
A total of 893 green beans samples collected from different Egyptian markets (i.e., Cairo, Giza, 

Kalyobiya, Gharbiya, Sharkiya, Fayoum, Minufiya and Ismailia). The generally recommended method of 
sampling was used to obtain a representative part of the material to be analyzed. For residue analysis, 2 kg of 
each commodity was prepared according to Codex guidelines (1993). Samples were analyzed immediately upon 
their arrival at the laboratory, or they were stored at 0–5°C for 4 days before analysis.  

 
Apparatus: 

LC–MS/MS was performed with an Agilent 1200 Series HPLC instrument coupled to an API 4000 Q trap 
MS/MS from Applied Biosystems with electrospray ionization (ESI) interface.  

GC-MS/MS 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 thicknesses). 
 
Reagents:  

Acetonitrile from (Lab-scan) (HPLC, assay >99%), Methanol, 99.9% HPLC grade (Merck). Ammonia 
Solution, 33% (Riedel–de Haen). De-ionized water was produced by mille Q unit (Mille Pore). Pesticide 
reference standards from Dr. Ehrensdorfer (Augsburg, Germany), Purity was >95%. Magnesium Sulfate 
Anhydrous, fine powder, (Fluka). Sodium Chloride, 99% (Riedel–de Haen). Disodium Hydrogen citrate 
Sesquihydrate, (Fluka). Trisodium Citrate Dehydrate, (Fluka). Primary Secondary Amine sorbent PS. 

Pesticide standards preparation: 
Stock solution; Reference standard solutions (1000 µg/ml) of all the analyzed pesticides were prepared in 

methanol. Stock solution was kept at -18 ± 2o c. Intermediate solution; individual standards of 1 µg/ml of 
pesticides were prepared by diluting stock solution in methanol. 

Calibration solutions; Calibration mixtures of concentration levels 0.005, 0.01, 0.05, 0.1 and 0.5 µg/ml 
were prepared in (Methanol: ammonium format buffer 10 mM pH 4(1:1). 
 
LC Mobile Phase:   

Ammonium formate was prepared as follow: Ammonium formate 10mM was adjusted to pH 4 with 
formic acid dissolved in methanol-water (1:9).  
 
LC-MS/MS analysis: 

Separation was performed on a C18 column ZORBAX Eclipse XDB-C18 4.6 x 150 mm, 5 μm particle 
size. The injection volume was 5 µl. A gradient elution program at 0.3 mL/min flow, in which one reservoir 
contained 10mM ammonium formate solution in methanol-water (1:9) and the other contained methanol was 
used. The ESI source was used in the positive mode, and N2 nebulizer, curtain, and other gas settings were 
optimized according to recommendations made by the manufacturer; source temperature was 300oC, ion spray 
potential, 5500 V, decluster potential and collision energy were optimized using a Harvard Apparatus syringe 
pump by introducing individual pesticide solutions into the MS instrument to allow optimization of the MS/MS 
conditions, which are shown in Table 1. The Multiple Reactions Monitoring Mode (MRM) was used in which 
one MRM was used for quantitation and other was used for confirmation.  
 
GC-MS/MS analysis: 

Samples were injected in a split less 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 analyst. 
 
Procedure: 

The QUEChERS method of Lehotay et al., (2005) as was used for extraction and purification of pesticide 
residues from green beans samples. Green beans sample (10 g) was weighted into a 50 ml Poly-
tetrafluoroethylene (PTFE) tube and dissolved in 10 ml deionized water by shaking for one minute. Acetonitrile 
acidified with acetic acid (10 ml), 1.0 g sodium acetate and 4.0 g anhydrous magnesium sulphate were added 
and shake vigorously for one minute. The samples were centrifuged at 4000 revolutions per minute (rpm) for 2 
min. Six milliliter of the upper clear solution (extracts) was transferred into 15 ml polyethylene tube contain 0.4 
g primary secondary amine (PSA) sorbent and 0.6 g anhydrous magnesium sulphate. The tubes were caped, then 
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the extract with the sorbent/ desiccant mixed vigorously for one minute and centrifuged at 4000 revolutions per 
minute (rpm) for 2 min. Four milliliter of the clear solution was transferred into 15 ml glass tube and 50 μl 
tetradecan was added as keeper and evaporated in turbo evaporation system at 40 oC to dryness. The residues 
were dissolved in 2 ml of acetonitrile and then injected.  
 
Spiking procedure: 

For recovery studies, the samples were spiked with the studied pesticides before the corresponding 
extraction procedure. A representative 10 g portion of green beans sample was weighted and fortified 
homogeneously with appropriate volume of working standard solution and followed the same previous 
procedure of determination.  
 
Results and Discussion 
 

All samples were examined for residues of about 400 pesticides of which 71 detected pesticides on green 
beans listed in table (1). The total number of samples analyzed, the contaminated samples, the detected 
pesticides, minimum, maximum, mean of the detected levels, and the numbers and the percentages of violated 
samples collected are shown in tables (1). The Maximum Residue Limits (MRLs) of Codex Alimentarius (2010) 
were used for comparison when those limits were available. In the absence of Codex MRLs, European limits 
(2010) were used.  

Overall, 55.88 %of the total number of all samples analyzed had no detectable pesticide residues. 
However, 44.12% contained detectable residues, of which 3.81% contained residues that exceeded maximum 
residue limits (MRLs) (Table 2).  

The highest frequently detected pesticides were carbendazim (detected 88 times), iprodione (80 times), 
diniconazole (45), chlorpyrifos (41), imidacloprid (38), lambada cyhalothrin (33), ethion (27), acetamiprid (24), 
cypermethrin and profenofos (22 for each), procymidone (16), azoxystrobin (15), fenpropathrin and methomyl 
(14 for each), metalaxyl and piperonyl butoxide (13 for each), oxycarboxin (11), myclobutanil and omethoate 
(10 for each) ( See Table 1). 

The highest violated compounds arranged in descending order as ethion (1.7%), fenpropathrin (0.9), 
Carbendazim (0.78%), profenofos, methomyl, iprodione, and chlorpyrifos (0.45% for each), abamectin, 
chlorfenapyr, diniconazole (0.33%, for each), acetamprid, dicofol, fenitrothion, dmethoate, oxycarboxin 
(0.22%), flusilazole, fluloanil, indoxacarb, oxyflurfen and thiobendazole (0.11 for each). The reasons for such 
violation might be discussed from two points of view. The first is the misuse of pesticides in the fields (i.e.) 
using pesticides that are not recommended and not following the good agricultural practices in particular the 
pre-harvest intervals (PHI). The second is the very low MRL’s that might reach the limit of detection in some 
cases, adopted by the importing countries. In addition to that, the MRL’s set in the importing countries on the 
fresh product basis which is not fair to apply on the dry product too. 

Our results are in agreement with those obtained by Jardim and Caldas (2012) who analyzed a total of 
13,556 samples of vegetable crops, rice and beans within two Brazilian pesticide residue monitoring programs. 
Carbendazim and chlorpyrifos were the pesticides most found (26.7 and 16.1% of positive samples, 
respectively). 

The data obtained from analysis indicate a critical situation of contamination of green beans with pesticide 
residues. Nearly 71 different pesticides have been detected on green beans in the analyzed samples. Referring to 
the official recommendations of the Ministry of Agriculture (Recommendations on Pesticides by the Ministry of 
Agriculture, 2001) some of detected pesticides not are registered and permitted for use on green beans. 

 However, the other pesticides of which their residues were detected in the analyzed samples are not 
officially permitted for use on it. Such data express misuse of pesticides. There is no Good Agricultural Practice 
for pesticides on aromatic and medicinal plants to be followed by the farmer. In case of pest infestation the 
farmer is enforced to apply any of the pesticides available in the market. This problem might be solved by 
generating Good Agricultural Practices (GAP) Schemes and Integrated Pest Management (IPM) programs and 
distributes them to the farmers.  

According to the Egyptian Agricultural Pesticide Committee (APC) data, results showed that most of the 
detected pesticides in the analyzed green beans samples are not registered pesticides on green been pests (e.g. 
acetamprid, carbendazim, chlorothalonil, chlorpyrifos, ethion, imidacloprid, iprodione, lambada-cyhalothrin, 
metalaxyl, myclobutanil and profenofos).  

 
 

 
 

 

http://www.whatsonmyfood.org/food.jsp?food=ST
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Table 1: Minimum, Maximum, Mean in mg/kg as well as Frequencies, Number and percentages of   contaminated samples, 
violated samples and the detected pesticide residues in green beans samples collected from Egyptian local markets. 

Total 

no. of 

samples 

Total 

Contaminate

d samples 

Detected 

pesticides 

 

Pesticide level 

(mg/kg) 
Mean 

mg/kg 

frequency 
MRL’s 

(mg/kg) 

The violated 

compound 

The violated 

samples 

No. % 
Min. 

mg/kg 

Max. 

mg/kg 

No. % 
N

o. 
% 

No

. 
% 

893 394 44.12 

Abamectin < 0.03 0.0157 7 0.78 0.01 Eu 3 0.33 

34 3.81 

Acephate 0.02 0.02 0.02 1 0.11 0.02 Eu 0 0 

Acetamiprid < 0.34 0.0379 24 2.68 0.06 Eu 2 0.224 

Azoxystrobin < 0.54 0.0773 15 1.68 3 Eu 0 0 

Bifenthrin < 0.38 0.0638 8 0.89 0.5 Eu 0 0 

Boscalid < 0.02 0.0133 3 0.33 3 Eu 0 0 

Bromuconazole < < 0.01 1 0.11 0.05 Eu 0 0 

Bupirimate 0.02 0.02 0.02 1 0.11 0.05 Eu 0 0 

Buprofezin < 0.01 0.01 3 0.33 1 Eu 0 0 

Carbendazim < 1.78 0.0758 88 9.85 0.2 Eu 7 0.784 

Chlorfenapyr < 0.1 0.0443 7 0.78 0.05 Eu 3 0.33 

Chlorfluazuron < < 0.01 1 0.11 --  0 0 

Chlorothalonil** < 0.12 0.034 5 0.56 5 Eu 0 0 

Chlorpyrifos < 0.15 0.0227 41 4.59 0.05 Eu 4 0.45 

Clothianidin 0.02 0.02 0.02 1 0.11 0.2 Eu 0 0 

Cypermethrin** < 0.59 0.06 22 2.46 0.7 Eu 0 0 

Cyprodinil < 0.42 0.0956 9 1.00 2 Eu 0 0 

Deltamethrin** 0.01 0.07 0.0325 4 0.44 0.2 Eu 0 0 

Diazinon < 0.01 0.01 2 0.22 0.01 Eu 0 0 

Dicofol** < 0.04 0.022 5 0.56 0.02 Eu 2 0.224 

Difenoconazole < 0.1 0.025 8 0.89 1 Eu 0 0 

Dimethoate < 0.07 0.0211 9 1.00 0.02 Eu 2 0.224 

Dimethomorph 0.03 0.04 0.035 2 0.22 0.05 Eu 0 0 

893 394 44.12 

Diniconazole < 

LOQ 

0.07 0.0182 45 5.03

9 

0.05 Eu 3 0.33 

34 3.81 

Ethion < 

LOQ 

0.83 0.1366 27 3.02

4 

0.01 Eu 15 1.68 

Famoxadone 0.02 0.02 0.02 1 0.11

2 

0.02 Eu 0 0 

Fenarimol < 

LOQ 

0.01 0.01 4 0.44

8 

0.02 Eu 0 0 

Fenhexamid 0.01 0.01 0.01 2 0.22

4 

2 Eu 0 0 

Fenitrothion** 0.02 0.05 0.035 2 0.22

4 

0.01 Eu 2 0.224 

Fenpropathrin < 

LOQ 

0.13 0.04 14 1.56

8 

0.01 Eu 8 0.896 

Fenpyroximate < 

LOQ 

0.01 0.01 3 0.33

6 

0.2 Eu 0 0 

Fludioxonil 0.01 0.04 0.0262 8 0.89

6 

1 Eu 0 0 

Flusilazole < 

LOQ 

0.03 0.014 5 0.56

0 

0.02 Eu 1 0.112 

Flutolanil 0.07 0.07 0.07 1 0.11

2 

0.05 Eu 1 0.112 

Hexythiozox < 

LOQ 

0.05 0.02 4 0.44

8 

0.5 Eu 0 0 

Imidacloprid < 

LOQ 

0.57 0.0795 38 4.25

5 

2 Eu 0 0 

Indoxacarb 0.01 0.05 0.03 3 0.33

6 

0.02 Eu 1 0.112 

Iprodione** < 

LOQ 

18 0.9676 80 8.95

9 

5 Eu 4 0.448 

Lambda-

Cyhalothrin** 

< 

LOQ 

0.05 0.0158 33 3.69

5 

0.2 Eu 0 0 

Malathion < 

LOQ 

0.05 0.0225 8 0.89

6 

0.02 Eu 3 0.33 

Metalaxyl < 

LOQ 

0.03 0.0115 13 1.45

6 

0.05 Eu 0 0 

Methamidophos < 

LOQ 

0.01 0.01 7 0.78

4 

0.01 Eu 0 0 

Methomyl 0 650 46.472 14 1.56

8 

0.02 Eu 4 0.448 

Methoxyfenozide 0.04 0.04 0.04 1 0.11

2 

2 Eu 0 0 

Myclobutanil < 

LOQ 

0.27 0.061 10 1.12

0 

-- 0 0 

< LOQ; less than the limit of quantification. 
  EU: European Union MRL. 
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Table 1: Cont. 

Total 

no. of 

samples 

Total 

Contaminated 

samples Detected 

pesticides 

Pesticide level 

(mg/kg) Mean 

mg/kg 

frequency 

MRL’s 

(mg/kg) 

The violated 

compound 

The violated 

samples 

No.  % 
Min. 

mg/kg 

Max. 

mg/kg 

No. % No. % No. % 

893 394 44.12 

Omethoate < 0.01 0.01 10 1.120 0.02 Eu 0 0 

34 3.81 

Oxycarboxin < 0.14 0.04 11 1.232 0.1 Eu 2 0.224 

Oxyfluorfen 0.06 0.06 0.06 1 0.112 0.05 Eu 1 0.112 

p,p-DDE 0.01 0.01 0.01 1 0.112 0.05 Eu 0 0 

Penconazole < 0.01 0.01 3 0.336 0.05 Eu 0 0 

Pendimethalin < < 0.01 1 0.112 0.2 Eu  0 0 

Pesticide 0 0 0 467 52.296 -- 0 0 

Phenthoate 0.05 0.05 0.05 1 0.112 -- 0 0 

Piperonyl < 0.11 0.0292 13 1.456 -- 0 0 

Pirimicarb 0.02 0.55 0.246 5 0.560 1 Eu 0 0 

Pirimicarb 0.08 0.26 0.17 2 0.224 -- 0 0 

Procymidone 0.01 0.36 0.1075 16 1.792 1 Eu 0 0 

Profenofos < 0.08 0.0273 22 2.464 0.05 Eu 4 0.448 

Propamocarb < 0.06 0.01833 6 0.672 0.1 Eu 0 0 

Propargite < < 0.01 1 0.112 0.01 Eu 0 0 

Prothiofos 0.01 0.01 0.01 1 0.112 -- 0 0 

Pyridaben < 0.07 0.024 5 0.560 0.5 Eu 0 0 

Spinosad 0.01 0.01 0.01 1 0.112 0.5 Eu 0 0 

Spinosad_A < 0.02 0.0133 3 0.336 0.5 Eu 0 0 

Sulfotep 0.01 0.01 0.01 2 0.224 -- 0 0 

Sulfur** < 2.39 0.2768 68 7.615 50 Eu 0 0 

Tebuconazole < 0.01 0.01 3 0.336 2 Eu 0 0 

Thiabendazole 0.01 0.07 0.02167 6 0.672 0.05 Eu 1 0.112 

893 394 44.12 

Thiamethoxam < 

LOQ 

< 

LOQ 

0.01 1 0.112 0.5 Eu 0 0 

34 3.81 
Triadimenol 0.01 0.01 0.01 1 0.112 0.1 Eu 0 0 

Trifloxystrobin 0.03 0.03 0.03 1 0.112 0.5 Eu 0 0 

< LOQ; less than the limit of quantification. 
  EU: European Union MRL. 

 
Table (2) demonstrates the situation of calculated contamination and the breakdown of the total number of 

contaminated samples. Non Contaminated samples percentage was 55.9 %, while the percentage of samples 
contained one pesticide residues was 19.4 %, while the percentage of samples contained  two pesticide residues 
was 14.6 %, while the percentage of samples contained  three or more pesticide residues was 10.2 % . This 
situation needs to be focused closely as the recommendations of the European Food Safety Authority (EFSA) 
Scientific colloquium in, 2006) stressed that cumulative assessments are an international issue and there is scope 
for the European Union (EU) to collaborate with the  United States Environmental Protection Agency (US EPA) 
and other bodies. 

Presence of residues of non-registered pesticides is alarming the need to strengthen the regulations and 
control on the pesticides illegally entering the country. Residues of registered pesticides detected on a crop 
where they are not permitted for use, it could be due to contamination from adjacent fields applied those 
pesticide or from soil or water contamination. Violation of MRLs observed in Tables (1) might indicate 
deviation from Good Agriculture Practice (GAP) where the pre-harvest intervals (safety intervals) are not 
followed or the rate of application and the concentration are not adjusted to the recommendation of the GAP. 
The data indicate a pressing need to adopt the GAP and the official recommendation of the authorized 
pesticides. This could be achieved through educating and licensing farmers and applicators especially for the 
application of highly risk pesticides. 
 
Table 2:  Percentages of green beans samples contain one, two, three or more pesticides residues. 

Total no of 
samples 

Non Contaminated 
Samples percentage 

Percentage of samples 
contained  one pesticide 
residues 

Percentage of samples 
contained  two pesticide 
residues 

Percentage of samples 
contained  three or more 
pesticide residues 

893 55.88 % 19.4 % 14.6 % 10.2 % 
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Dietary exposure and dietary risk assessment:  
Dietary exposure assessment is defined by Codex Alimentarius as “the qualitative and/or quantitative 

evaluation of the likely intake of chemical agents via food as well as exposure from other sources, if relevant” 
(FAO 2006). Exposure is basically a function of the amount of consumed food and the concentration of the 
chemical (e.g. pesticide residue concentration) and can be expressed by the following equation: 

Dietary exposure = Σ (residue concentration x food consumption) 
                                                 Body weight 
In the chronic (long-term) risk assessment, the estimated dietary exposure is compared to the relevant 

toxicological reference values, i.e. the acceptable daily intake (ADI) which was derived after a full hazard 
characterization of the compound. The consumer is considered to be adequately protected if the estimated 
dietary intake of a pesticide residue does not exceed the ADI. 

The estimation of the exposure to pesticide residues in the Egyptian population was performed, using 
recent residue data generated by the monitoring program and food consumption data obtained from GEMS food 
consumption (cluster C, 2006) data, C, in kg/day/ body weight, based on a 60 kg person (WHO, 1997). The 
calculated Theoretical Acceptable Daily Intake TADI’s were compared with the acceptable daily intake for the 
compounds, ADI (Codex, 2010), and expressed as % ADI. 

% ADI = (TMDI / ADI) X 100 
Twenty one pesticides, whose levels exceeded their established MRL’s in the samples, were chosen for the 

dietary intake assessment; the chronic risk assessment is performed. The average pesticides residue levels were 
calculated by using residue data from the monitoring data. The results of the TMDI calculation are reported 
separately for each pesticide in an exposure assessment. If the ADI was not exceeded in any commodity, a 
chronic consumer risk can be excluded.  

 
Table 3: Estimated dietary intake for chronic risk for those 21 pesticides, which were violated in green beans samples. 

  Mean 
food 
consumption 

Estimated 
Acceptable 
daily intakes 
(EADI) 

Estimated Acceptable 
daily intakes (EADI) 

Acceptable Daily 
Intakes (ADI) 

Highest 
calculated 
EADI in  % 
of the  ADI 

Compound conc. g/day  mg/kg mg/kg.bw /day mg/kg.bw /day   
  mg/kg           
Abamectin 0.0157 4.5 0.00007065 1.1775E-06 0.001 0.1178 
acetamprid 0.0379 4.5 0.00017055 2.8425E-06 0.07 0.0041 
carbendazim 0.0758 4.5 0.0003411 0.000005685 0.03 0.0190 
chlorfenapyr 0.0443 4.5 0.00019935 3.3225E-06 0.03 0.0111 
chlorpyrifis 0.0227 4.5 0.00010215 1.7025E-06 0.01 0.0170 
dicofol 0.022 4.5 0.000099 0.00000165 0.002 0.0825 
dimethoate 0.0211 4.5 0.00009495 1.5825E-06 0.002 0.0791 
Diniconazole 0.0182 4.5 0.0000819 0.000001365 0.002 0.0683 
ethion 0.1366 4.5 0.0006147 0.000010245 0.002 0.5123 
fenitrothion 0.035 4.5 0.0001575 0.000002625 0.005 0.0525 
fenprpathrin 0.04 4.5 0.00018 0.000003 0.03 0.0100 
flsilazole 0.014 4.5 0.000063 0.00000105 0.1 0.0011 
flutolanil 0.07 4.5 0.000315 0.00000525 0.09 0.0058 
indoxacrab 0.03 4.5 0.000135 0.00000225 0.01 0.0225 
iprodione 0.9676 4.5 0.0043542 0.00007257 0.06 0.1210 
malathion 0.0225 4.5 0.00010125 1.6875E-06 0.02 0.0084 
methomyl 46.472 4.5 0.209124 0.0034854 0.02 17.4270 
oxycarboxin 0.04 4.5 0.00018 0.000003 0.008 0.0375 
oxyfluorfen 0.06 4.5 0.00027 0.0000045 0.003 0.1500 
profenofos 0.0273 4.5 0.00012285 2.0475E-06 0.03 0.0068 
thiabendazole 0.02167 4.5 9.7515E-05 1.62525E-06 0.1 0.0016 

 
As shown by the results in table (3), the intake of pesticide residues does not exceed the ADI in any case. 

The estimated exposure ranges from 0.0016% of the ADI for the thiabendazole to 17.4270% of the ADI for the 
methomyl.  

 
Cumulative risk assessment (cocktail effect): 

The pesticide residues detected in the present study (71 chemicals) belong to different chemical groups. 
Compounds that are sharing a common mechanism of action are those belonging to the organophosphate and the 
carbamate groups. Both groups are acetyl cholinesterase inhibitors. Chlorpyrifos, diazinon, malathion, 
profenofos, ethion, and Dimethoate are organophosphorus group and propargite and methomyl are from the 
carbamates. The development in the risk assessment of cumulative action and methods of its calculations should 
be closely followed up in order to apply it (when available with low uncertainty) in the cases of detection of 
more than one pesticide in the samples analyzed. Such assessment should follow a case by case study. 
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Endocrine disruption: 
Some pesticides are suspected of being endocrine (hormone) disruptors. These chemicals affect parts of 

the body’s hormone systems and can lead to an increase in birth defects, sexual abnormalities and reproductive 
failure, and may increase the risk of cancers of reproductive organs (Hayes et al., 2006). 

Referring to the List of Lists, 12 of the pesticides detected in green beans are listed at different stages as 
endocrine disruptors. According to this list lambada-cyhalothrin, fenarimol, deltamethrin, fenitrothion, and 
procymidone are in consideration as disruption as grade one where at least one study providing evidence of 
endocrine disruption in an intact organism. While, malathion, carbendazim, diazinon, dicofol, dimethoate, 
methomyl, and iprodione have potentials for endocrine disruption as grade two. However, the carbendazim is 
presented in 88 out of 893 samples analyzed, diazinon in 2 samples, dicofol in 5 samples, dimethoate in 9 
samples  malathion in 8 samples, methomyl in 14 samples, iprodione in 80 samples and. While, lambada-
cyhalothrin, fenarimol, deltamethrin, fenitrothion, and procymidone were detected in 33, 4, 4, 2, and 16 
samples, respectively. It is of utmost importance to consider the risk to humans and children that might result 
from the dietary intake of endocrine disruption pesticides with first priority given to malathion as the major 
endocrine disruptor detected in the food samples analyzed. However, the registration and use of endocrine 
disruptors like malathion, carbendazim, diazinon, dicofol, dimethoate, methomyl,  iprodione,  lambada-
cyhalothrin, fenarimol, deltamethrin, fenitrothion, and procymidone should be reconsidered by risk managers 
for the sake of consumer safety and reduce health hazards. 
 
Potential human carcinogen: 

According to the data in Table (1) it could be concluded that pesticides classified under EPA category (2) 
permethrin, likely to be carcinogenic to humans and (3) to  malathion, chlorfenapyr, and diclorvos suggestive 
evidence of carcinogenicity but not sufficient to assess human carcinogenic potential, (B2) procymidone and 
propargite, indicates sufficient evidence in animals and inadequate or no evidence in humans, (C) carbendazim, 
dicofol,  possible human carcinogen,  EU classification set DDT and propargite under category (3) possible risk 
of irreversible effects (cancer), and (L1) to iprodione, likely to be carcinogenic to humans, available tumor 
effects and other key data are adequate to demonstrate carcinogenic potential for humans. 

 The International Agency for Research on Cancer (IARC) classified dicofol, malathion, fenvalerate, 
deltamethrin and permethin under group (3) not classifiable as to carcinogenicity in humans and dichlorvos 
under group (B2) possibly carcinogenic to humans (IARC, 1991). 

It could be concluded from the data of analysis of pesticide residues in the strawberry under investigation 
that there is a problem of contamination in this commodity which might affect consumer health and 
international trade.  

 

Conclusion 
 
The resulting data indicates that: 71 pesticides have been identified as detectable residues in all analyzed 

samples collected. The top ten highest frequently detected pesticide was Carbendazim followed by Iprodione, 
Sulfur, Diniconazole, Chlorpyrifos, Imidacloprid, Lambda-Cyhalothrin, Ethion, Acetamiprid, Cypermethrin and 
Profenofos. The main pesticides violated in green beans samples collected were Ethion, Fenpropathrin, 
Carbendazim, Chlorpyrifos, Iprodione, Methomyl, Profenofos, Abamectin, Chlorfenapyr, Diniconazole, 
Malathion, Acetamiprid, Dicofol, Dimethoate, Fenitrothion, Oxycarboxin, Flusilazole, Flutolanil, Indoxacarb, 
Oxyfluorfen, Thiabendazole. 

From the calculated data of risk exposure according to monitoring of pesticide residues in Egyptian green 
beans all the violated samples did not exceeded  the Acceptable Daily Intake (ADI) which insure that no risk 
will be found from consuming these types of fruits and vegetables.  
 
Recommendations 
 

- The farmers have to receive a special care and packages of information to be able to differentiate the 
advantage of using pesticides in agriculture for producing better yield and the possible health hazards arising 
from the toxic pesticide residues in food and environment  

- Pesticides should be applied correctly according to good agricultural practice principles, such as using 
only the required amounts, following label directions and avoiding spraying before rain or in windy conditions. 
Spray tank rinsing water and empty pesticide containers should also be disposed of properly. 
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	The present work was carried out to investigate a simple monitoring program. The amount of some pesticide residues in the green beans samples at the local market area. Locally produced green beans samples were purchased from different Egyptian local markets and analyzed by Liquid chromatography - mass spectrometry (LC-MS) for pesticide residues. A total of 893 samples of green beans were extracted and analyzed for pesticide residues to investigate a simple limited monitoring program for use of pesticide residue data in assessment of the possible risks that might affect human health and international trade. The Quencher method recovery is (70-120%). Overall, results showed that 55.88 % of the total number of samples analyzed had no detectable pesticide residues. However, 44.12% contained detectable residues, of which 3.81% contained residues that exceeded maximum residue limits (MRLs). The samples percentage contaminated with one pesticide residues was 19.4 %, while the samples percentage contaminated with two pesticide residues was 14.6 % while the samples percentage contaminated with three or more pesticide residues was 10.2%.



