
 

Practical : Determination of pesticide residues present in the given spice powder using GCMSMS 

 
Aim:  To determine the amount of three pesticide residues present in the given spice powder. 

 

Principle: 

 
 Pesticides are chemical substances defined as poisons and used in certain circumstances to kill 

specifically targeted pests. Organochlorines pesticides (OCs) are an organic compound containing at least 

one covalently bonded atom of chlorine as the functional group. Some well known OCs are Lindane, 

DDT, DDD, HCH, Endosulfan, DDE, Aldrin etc. Organophosphates pesticides (OPs) are known as esters 

of phosphoric acid. Some examples of OPs are Chlorfenvinphos, Chlorpyrifos etc. OPs protect crops from 

pests by inhibiting acetyl-cholinesterase enzyme activity in insects. They are sprayed over crops or soils, 

causing residues to be found in surface and groundwater, fruits, vegetables and in drinking water. In 

carbamates group of pesticides, carbamate ester (e.g., ethyl carbamate), and carbamic acids are functional 

groups that are inter-related structurally and often interconverted chemically, i.e. Sodium 

dimethyldithiocarbamate. Pyrethoids are new type of insecticide, it prevent and treat insects in modern 

agriculture due to their broad-spectrum insecticidal capacity and high effectiveness. 

 

GC-MS: Gas chromatography coupled to tandem mass spectrometry (GC-MS/MS) using a triple 

quadrupole (QqQ) analyzer has in the last few years become a powerful technique for the determination 

of pesticide residues due to its robustness, and excellent sensitivity and selectivity. This review gives an 

overview of currently published applications of GC-MS/MS with a QqQ analyzer for pesticide residue 

analysis of different food and environmental sample matrices. This technique allows the reliable 

quantification and identification of low pesticide concentrations for non-polar (semi) volatile compounds 

belonging to different chemical families. It has allowed a notable improvement of methods performance 

in comparison with the traditional GC methods with single stage quadrupole MS. 

 

 

Sample preparation: QuEChERS Kit using LC/MS/MS by AOAC method 

 

Note: 

QuEChERS is a solid phase extraction method for detection of pesticide residues in food. The name 

is framed from "quick, easy, cheap, effective, rugged, and safe 

 

 

https://en.wikipedia.org/wiki/Solid_phase_extraction
https://en.wikipedia.org/wiki/Pesticide_residue


 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Spectrometry (GC-MS/MS) Instrument condition 

 

1. GC Programme 

Column Rtx-5MS (5% Diphenyl / 95% Dimethyl poly siloxane), 30m x 0.25mm ID x 0.25m df 

Equipment Scion 436-GC Bruker 

Carrier gas 1ml per min, Split 10:1 

Detector TQ Quadrupole Mass Spectrometer 

Software MS Work Station 8 

Sample injected 1l 

Oven temperature Programme - 

80° C hold for 2.0 min 

Up to 150° C at the rate of 25 ° C/min-No hold 



Up to 230° C at the rate of 4 ° C/min-No hold 

Up to 285° C at the rate of 8 ° C/min-1 min hold 

Injector temperature 280° C 

Total GC running time: 32.67 min 

2. MS Programme 

Library used NIST Version-2011 

Inlet line temperature 290° C 

Source temperature 250 ° C 

Electron energy 70 eV 

Mass scan (m/z) 50-500 amu 

Solvent Delay 0 - 3.5 min 

Total MS running time: 40.50 min 

Data acquisition : SIM, MRM 
 

(For MRM, the EURL-recommended transitions were used.) 

 

Loop time : 0.3 sec 

 

 

Reference for GC method: 

El-Gawad, H. A. (2016). Validation method of Organochlorine pesticides residues in water using gas 

chromatography–quadruple mass. Water Science, 30(2), 96–107. 

https://doi.org/10.1016/j.wsj.2016.10.001 

 

MRM transitions  

S.No.  Name Of Pesticides  RT Transition 1 Transition 1 Transition 3 

1 PROPYZAMIDE  12.5  173 > 145  173 > 109 NA 

2 CHLORPYRIFOS  17.1 197 > 169  197 > 107 NA 

3 FENAZAQUIN 27.75 160 > 145 145 > 115   145 > 91 

 

 

 



                    MRM mass chromatogram of three typical pesticides at 3 levels  

 

Conclusion: 

Based on the analysis of the spice sample subjected to the GC-MS analysis . the three pesticides were 

found to be not detected . 

 

 

 

 

------------------------------------------------------------------------------------------------------------------------------------------ 

Observation: 

S.No.  Name Of Pesticides  RT TIC area 

1 PROPYZAMIDE  12.5 ND 

2 CHLORPYRIFOS  17.1 ND  

3 FENAZAQUIN 27.75 ND 

ND- Not Detected 


