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ABSTRACT 
 

Name: Mahmoud Hamdy Ahmed Abdelwahed 

Title of the thesis: Qualitative and Quantitative Analysis Of Some Pesticide 

Residues In Some Agricultural Products By Using High Chromatographic 

Technique 

Position: Researcher Assistant  

Degree: Ph.D., Faculty of science, Ain Shams University 

       Food is expected to contain pesticide residues that might have many 

problems due to their toxicities for human and animals. So, it is very 

important to detect and quantify the pesticides contamination levels to 

increase food safety for the human. It is important to update the testing scope 

of the Egyptian laboratories that deal with pesticide residues analysis by 

introducing new pesticides used by farmers in their scope. The target of our 

study is to analyse a twenty-one new pesticides including different pesticide 

classes such as 1 acaricide, 3 fungicides, 3 plant growth regulators, 11 

herbicides, 1 insecticide, 1 rodenticide, and 1 metabolite which were selected 

according to their toxicity for human and animals, their modern application 

in the Egyptian agriculture as well as the recommendation of the Egyptian 

Agriculture Pesticides Committee (APC). The research is focused on the 

method validation for the routine analysis of the targeted pesticide residues 

according to the European SANTE/11813/2017 international standard 

guideline. The validation was carried out by fortifying of three levels at 0.01, 

0.05 and 0.1 mg/kg for 20 analytes in different agriculture products from 

vegetables (Green Beans), fruits (Strawberry), dried herbs (Fennel) and rice 

which represent different classes of food. The most common citrate buffered 

QuEChERS extraction method and liquid chromatography coupled with 

triple quadrupole mass spectrometry (LC-MS/MS) device were used for all 

studied analytes except Maleic Hydrazide that has a single developed 

method. The mass spectrometer was operated in the positive electrospray 

ionization ESI (+) mode and the non-scheduled multiple reactions 

monitoring (MRM) method in a short run time of 16.0 minutes.  
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The limits of quantifications (LOQs) for all pesticides ranged 

between 0.01 and 0.05 mg/kg. Good linearity of the method was in the 

concentration range 0.001-0.5 μg/ml with acceptable correlation coefficients 

(r
2
) ≥ 0.99 for all analytes. The average recoveries for all the target pesticide 

residues were in the range of 70-120% with relative standard deviations 

RSDs ≤ 20 %. The matrix effect was compensated by using the standard 

addition method.  

Maleic Hydrazide (MH) is used as a plant growth regulator, herbicide 

and sprouting inhibitor for some fruits and vegetables thus, MH residues 

should be analyzed in food. Most of the chromatographic analysis methods 

for MH residues were operated by using ion chromatographic (IC) columns 

which need complicated and extra washing and conditioning steps. The 

developed method has overcome this problem by using reversed-phase (RP) 

polar C18-column. Liquid chromatography coupled with electrospray 

ionization triple quadrupole mass spectrometer (LC-ESI-MS/MS) method 

was developed and validated at four fortification levels in four food matrices. 

The method optimization was carried out by using different extracting 

solvents, LC-columns and mobile phase ratios. The LC-MS/MS separation 

was developed by using polar C18-column, negative electrospray ionization 

mode and non-scheduled multiple-reactions monitoring (MRM) method. The 

limits of quantification (LOQ) for MH was in the range 50-100 ppb that was 

below the EU maximum residue level, set for onion, potatoes, citrus and 

grape (15, 50, 0.2 and 0.2 ppm) respectively. Good method linearity was 

obtained in the concentration range 10-2000 ng/ml with correlation 

coefficients (r
2
) ≥ 0.99. The average recoveries ranged from 84 to 110% with 

relative standard deviations RSDs ≤ 17%. The matrix effects on the MH 

signals were studied and compensated. The two short run time LC ESI 

MS/MS Methods was developed to help laboratories which deal with the 

routine pesticide residues analysis in different food samples. 
 

Keywords:  Food Analysis; Pesticide Residues; Maleic Hydrazide; Liquid 

Chromatography Triple Mass Spectrometer; Plant Growth Regulator; 

Method Validation 
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AIM OF THE STUDY 
 

 Development and validation of two high performance liquid 

chromatography coupled with triple quadrupole mass spectrometer 

(LC-MS/MS) method for determination of twenty-one pesticide 

residues in some agriculture products from fruits, vegetables, dry 

herbal seeds and cereals to update the testing scope of the Egyptian 

reference laboratories. 

Development of the two methods was done by the following criteria:  

 Dissolving the target pesticides in suitable solvents and preparing 

individual stock solutions, working mixture and calibration levels 

from these pesticides. 

 Optimization of LC-MS/MS instrument parameters which depend on 

each tested pesticide. 

 Studying different extraction procedures with different solvents to get 

suitable and optimum conditions for the extraction methods to fit our 

purpose depending on its cost, effectiveness, safety, time 

consumption and accuracy. 

Validation of the developed method was done according to the 

international Protocols e.g. codex, EU standards and ISO 17025 by 

testing the following parameters: 

a) Limits of Detection (LOD). 

b) Limits of Quantification (LOQ). 

c) Recovery Test. 

d) Method Linearity. 

e) Method Repeatability. 

f) Method Reproducibility. 

g) Method Accuracy and precision.  

h) Studying the matrix effect on pesticide residues determination 

and ways to decrease this effect. 
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