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Abstract. This article is devoted to the development and testing of a 
multimethod for determining pesticides in grain, legume and oil crops 
using gas chromatography with mass spectrometric detection. Optimal 
parameters of sample preparation and chromatograph-mass spectrometric 
determination for the simultaneous analysis of 430 substances were 
established. Metrological characteristics such as uncertainty, repeatability 
and precision were calculated. The method was tested at the Moscow 

branch of the All-Russian Research Institute of Animal Husbandry on 120 
samples of grain, legume and oil crops; these data are also presented in the 

article. 

1 Introduction 

–

                                                
* Corresponding author: navbaa@mail.ru 

 BIO Web of Conferences 126, 01048 (2024) https://doi.org/10.1051/bioconf/202412601048
AEEA2024

  © The Authors,  published  by EDP Sciences.  This  is  an  open  access  article  distributed  under  the  terms  of the Creative
Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/). 

navbaa@mail.ru


2 Materials and methods 

th variable capacity (20…200) μl and (100…1000) μl.
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QuEChERS extraction kits for pesticides (LabStandard® QuE
kits (LabStandard® QuE

PSA/C18EC dSPE) from LabInstruments; LabStandard® KIT4BB3L474 pesticide standard 

sample. The experiment is carried out at 4 concentration levels: 1 μg/kg, 5 μg/kg, 10 μg/kg, 
100 μg/kg.

3 Results and Discussion 

centrifuge tube is filled with a 5.00 ± 0.05 g sample of the ground sample, 10 

Then add the contents of the extraction kit package or a similar salt mixture to the tube. 
The tube is placed in a rotary shaker for 5 minutes, then centrifuged at 4 ℃ for 10 minutes 
at a rotation speed of 3500 rpm. When analyzing samples of oilseeds after centrifugation, it 

is recommended to place them in a freezer for 8 hours at -20 ℃. 
6 cm3 of the resulting extract is transferred to a 15 cm3 tube with a set of salts and 

sorbents for extract purification. The tube is placed on a rotary shaker for 5 minutes, then 

centrifuged at 4 ℃ for 10 minutes at a rotation speed of 4500 rpm. 
After centrifuge, the liquid is drained into a 10 cm3 graduated tube and evaporated in a 

device for evaporating solvents in a nitrogen stream with a heating module at a temperature 

of 30 ℃ to a volume of 1 cm3, the resulting extract is filtered through a syringe filter into a 

vial and used for chromatographic analysis. Conditions of GC MS/MS determination: 

 Injector mode - without flow division. 

 Injector temperature - 250 ℃. 

 Injected volume - 2 µl. 

 Filament activation delay - 1.5 minutes. 

 Column temperature mode - Heating up to 105℃ for 3 minutes; Heating at a rate of 
10℃/min up to 130℃; Heating at a rate of 4℃/min up to 200℃; Heating at a rate of 
8℃/min up to 290℃ with a delay of 6 minutes. 
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 The flow rate of the carrier gas (helium) through the column - 1.4 ml/min. 

 - Interface temperature  - 280 ℃. 
 Ion source temperature - 230 ℃. 

Peak detection is carried out using the "multiple reaction registration" (MRM) method. 

For each pesticide, the signal of at least three characteristic MRM transitions is measured 

(these data are contained in full in the published version of the measurement method 

FR.1.31.2022.42668 developed by us). Figure 1 shows the chromatogram of the pesticides 

determined according to the developed methodology. 

expanded uncertainty, ± U, % 

µg/kg
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of less than 10 μg/kg. According to TR CU 015/2011, the maximum permissible 
concentration levels of this pesticide for rice are 1.0 mg/kg (1000 μg/kg), for pe
mg/kg (5000 μg/kg), for cereal grains 0.1 mg/kg (100 μg/kg). According to the "State 

μg/kg. The established maximum permissible concentration levels in the territory of the 
3.0 mg/kg (3000 μg/kg); corn (grain), peas, soybeans (beans) 

0.3 mg/kg (300 μg/kg); peanuts 
μg/kg); sunflower (seeds) 0.02 μg/kg (20 μg/kg). The pesticide is registered for the 

Diazinon was found in 2 flax samples at levels of 6 μg/kg and 10 μg/kg. According to 

exceed 0.1 mg/kg (100 μg/kg). These standards have not been established for flax, in 

Fipronil was found in a rapeseed sample at a level of 98 μg/kg. This pesticide, 

0.005 mg / kg (5 μg

4 Conclusion 

the GC MS/MS method with a detection range from 1 to 100 μg/kg. The method was 
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