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Abstract 
Organochlorine pesticides were tested in order to establish optimal conditions for rapid detection in dried leafy 
matrices, using DRS software. In tests we have used dried Trifolium pratense herba fortified with OC pesticide mix, 
processed with modified QuEChERS method. Instrumental analysis was carried out complying Agilent "key" condition, 
column of 15 m, in which case the retention time for chlorpyrifos-methyl was 8,296 min. DRS allows linear calibration 
in the concentrations range 0,05-1 mg/kg for most of pesticides; for concentrations  of 0.05 mg / kg is needed most 
advanced purification method or acquisition in SIM mode. 
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INTRODUCTION 
 
The pesticide residues presence in plant 
products is a current problem and 
implementation of quick and accurate 
determination methods is of real importance. 
Although organochlorine pesticide (OC) 
treatments was forbidden for the most part, 
however, such residues are found quite 
frequently in products. Monitoring OC has 
been justified by their persistence and the 
possibility of bioconcentration in organisms or 
extracts, through certain manufacturing stages. 
Nowadays, the pesticide monitoring is 
expanding beyond food, for example, to 
botanical dietary supplements (Meng et al., 
2007). Food extracts for pesticide residue 
analysis contain a lot of chemical compounds.  
Consequently, one risks removing pesticides 
along with endogenous compounds if elaborate 
cleanup steps are used. So, the challenge is to 
detect traces of pesticides in samples that 
contain a lot of interferences (Wylie, 2008). 
Thus, monitoring of OCs residues in food 
becomes a routine analysis of pesticides 
monitoring laboratories. Official pesticides 
datasets showed that persistent organochlorine  
esidues were surprisingly common in certain 

foods despite being off the market for over 30 
years. Residues of dieldrin, in particular, posed 
substantial risks in certain root crops. About 
one quarter of samples of organically labelled 
fresh produce contained pesticides residues, 
compared with about three quarters of 
conventional samples (Panseri, 2013). 
Although QuEChERS started out as a method 
for the extraction of multiclass, multiresidue 
pesticides from fruits and vegetables, it now is 
being used for a wide variety of analytes (for 
example, vet drugs, PAHs and antibiotics) in a 
wide variety of matrices (for example, plasma, 
meat and soil (Lehotay et al., 2010). Could be 
mentioned diverse applications for 
determination of pesticide residues, i.e. flax 
samples, nuts and pastry (Urairat et al., 2010), 
green tea, red tea and chamomile (Lozano et al., 
2012) fresh spices (Sadowska-Rociek et al., 
2012) honey and beeswax (Mullin et al., 2010), 
gingko-biloba leaf etc (Zhou, 2009).  
Deconvolution Reporting Software (DRS) 
allows the identification of target compounds 
eliminating interferences and involves four 
consecutive steps: (I) noise analysis, (II) 
separation of pure components, (III) 
deconvolution of spectra, (IV) identification of 
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pure compounds. Determination is based on 
comparison with a library of spectra acquired in 
standard conditions. DRS is a mathematical 
technique that separates overlapping mass 
spectra into deconvoluted spectra of the 
individual components (Meng et al., 2007). The 
technique began to be used in laboratories, and 
the underlying problem is the limit of detection 
(LOD)  of the subjected residues, considering 
that the technique is recommended for “dirty” 
samples analyzis. However, setting the limit at 
which residues can be detected is the first step 
to the method develop. Kirchner et al. 
estimated the lowest concentration of pesticide 
residues (mix formed by 18 residues) in non-
fatty food matrix at which the residues can be 
successfully identified by automatic spectral 
deconvolution software and they found that the 
identification was successful at concentration 
levels ranged between 4 and 0.4 mg kg 1 in real 
matrix samples (apples). Also, with decreasing 
concentration, the number of identified 
pesticides and the quality of deconvoluted 
spectra decreased. The calculated limits of full-
scan detection ranged from 0.20 ng for 
chlorpyrifos to 1.10 ng for captan (Kirchner et 
al., 2007). 

MATERIALS AND METHODS 
 
Testing technique, in order to establish the 
lower limit of determination was performed 
using red clover (Trifolium pratense) matrix 
and OC pesticide standards. Extraction was 
performed with modified QuEChERS protocol. 
Extraction step (1 g sample) was performed 
with 10 mL acetonitrile working variant 
"without citrates". Clean-up step was 
performed using 1 ml extract with a mixture of 
sorbents (50 mg Primary Secondary Amine 
(PSA) 12 mg active C and 150 mg MgSO4 anh) 
by SPD (solid phase dispersion) technique. The 
analysis was performed using an Agilent GC-
MS equipment (7890A-5975C) - SCAN mode. 
The acquisition parameters were enforced by 
the software algorithm (HP-5MS column, 15 m 

x 0.25 mm, 0.25 µm, MMI Inlet - 60  C (0.35 
min) -900 C/ min to 280 C (15 min) to 900 
C to 300 C (0 min); 2 µL injection volumes; 

Oven profile: 70 C (1 min) -50 C/ min to 150 
C, 6 C/ min to 200 C, 16 C/ min to 280 C 

(5 min), run time = 22 min; He, constant 
pressure. 
Identification and quantification through DRS 
using the specific file associated to separation 
by 15m column (2Xdata1X.cal); retention time 
of chlorpyrifos -methyl was 8,296 min.  
Steps to lock and adjust the retention time, for 
DRS applications are: 
1) running a sample representing the analyzed 
mixture, which contains chlorpyrifos methyl 
2) required chromatograms acquisition for the 
Retention Time Locking (RTL), using 
Chemstation software specific option 
3) RT checking for chlorpyrifos methyl and its 
adjustment, if necessary at RT = 8.29 min 
4) lock method towards chlorpyrifos methyl 
5) running the standard mixture for verification 
 
RESULTS 
 
- Analytes can be separated and properly 
identified by DRS (standard chromatogram and 
DRS report for 1 g/ml mixture concentration is 
represented in figure 1 and 2 respectively). 
- DRS allows linear calibration for the pesticide 
residues concentrations in the range 0.05-1 mg/ 
kg for the majority of the studied analytes . 
- analyzed pesticides for which the DRS 
allowed  quantitation at the concentration 
values less than maximum residue limit (MRL) 
() were: -HCH, -HCH, -HCH, -HCH, 
dieldrin, p,p-DDE, p,p-DDD, p,p-DDT, -
endosulfan, endosulfan sulphate, methoxychlor. 
- QuEChERS extraction protocol and DRS 
quantitation enable the determination at certain  
concentrations for: -HCH, -HCH, -HCH, -
HCH, heptachlor, adrin, heptachlor epoxide, 
chlordane-trans, chlordane-cis, dieldrin, p,p-
DDE, p,p-DDD, p,p-DDT, endrin, -
endosulfan, endosulfan sulphate, endrin-ketone,  
methoxychlor. 
- a DRS quantitation report for 1 ppm 
concentration in sample is represented in figure 
3. 
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