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Abstract       It is known that the use of some synthetic chemicals resulted in 
the need for solving problems of humanity, but without knowing the 
consequences or the price that will be paid due to human health or 
environmental degradation. For this reason, European directives establish 
pesticides production, storage and handling obligations and conditions. 
We present a study on the characterization of organochlorine pesticides in 
fruits and vegetables available on the market, by atomic absorption 
spectroscopy method and the following physical-chemical methods of 
analysis: AOX, UV-VIS spectroscopy, GC-MS. 
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Organochlorine pesticides (OCPs) are a class 

of non polar toxic chemical compounds classified as 

dichlorodiphenylethane, cyclodienes and chlorinated 

benzenes and cyclohexanes. All share a similar pair of 

carbon rings, one ring being heavily chlorinated. [1] 

Introduced in the 1940s, organochlorine pesticides 

were widely used in agriculture and pest control until 

research and public concern regarding the hazards of 

their use led to government restrictions and bans. 

Despite restrictions and bans on the use of many 

organochlorine pesticides in the 1970s and 1980s, they 

continue to persist in the environment today. 

Organochlorine pesticides are hydrocarbon compounds 

containing multiple chlorine substitutions. 

Organochlorine pesticides are hydrophobic, lipophilic 

and extremely stable. Once in the environment they are 

subject to global deposition processes and 

bioaccumulate in the food chain. Diet is the main 

source of human exposure, primarily through 

consumption of animal products where OC pesticides 

have bioaccumulated. Toxicity appears to be via 

disruption of neural function and specific disturbances 

vary by chemistry. Studies support both acute and 

chronic effects of OC pesticides, potentially via 

damage to reproductive and neurological functions, 

carcinogenesis and endocrine disruption. 

OCPs are ubiquitous environmental contaminant which 

have spread globally and have been detected in 

foodstuffs, drinking water, sediments as well as wide 

range of biota including fish [2-4]. 

Analytical methods for  OCP are widely available in 

the literature. Among all the commonly used screening 

and 

quantification methodologies, GC-ECD and GC-MSD 

are the most preferred methods because the 

instrumentations 

offer good degree of sensitivity and selectivity for OCP 

in a variety of matrices. Despite the majority of OCP 

test 

methods that claimed having high recovery and 

reasonably good precision was mainly relied upon the 

results of spiked 

or fortified samples, it was found that the actual bias 

might always be underestimated. As reviewed by a 

recent survey 

on the measurements of residual OCP in food matrices, 

the expectable minimum of the combined relative 

standard uncertainty was significantly in the range of 

33–49%.[5] 

 

Materials and Methods 

 
All samples were extracted in three types of 

solvent: ethanol (96%), acetonitrile, and water.  

UV-VIS Analysis was conducted on a V530 

Jasco Spectrometer, ethanolic, aqueous and alcohol 

extracts were analyzed compared to a reference reagent 

(ethanol).Absorption spectra of each solution were 

measured at 250-300 nm. 

GC-MS chromatograms were recorded on an 

gas chromatograph coupled with GC-MS mass 

spectrometer equipped with autosampler, using a 

column Agilent 19091s - 433 (30m x 250μm x 0.25 

mm, 5% Phenyl methyl Silox), EDC detector, helium 

carrier gas, temperature 70˚C (2˚C / min.) to 230˚ C 

(20˚C/ min.) to 270˚C / min. 
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Heavy metals were recorded on an Atomic 

Absorbtion Spectrometer novAA 400G with graphite 

furnace. 300 μL sample extract was brought to 100 mL 

volume with azotic acid 5%. Heavy metals identified in 

this samples are Pb As, Cd, and Ni. 

AOX analyses were performed using a Multi 

X 2000 Analyzer. 

It was used the same dilution for all the 

samples from AOX determinations: 200μL sample 

brought to 100ml flask with distilled water. 

Results and Discussions 

 
UV-VIS Analysis 

The absorption spectra over the 250-300 nm 

of the market apples, garden apples and market tomates 

are shown in figure 1. 

 

 

 
 

Figure 1. Absorption spectra of extracts in ethanol 
 

From the overlapped spectra of these compounds, it 

can be seen that this compounds present two peaks at 

256 and 271 nm. 

GC-MS chromatography 

Separation of the extracted components was 

achieved using an gas chromatograph coupled with 

GC-MS mass spectrometer equipped with autosampler, 

using a column Agilent 19091s - 433 (30m x 250μm x 

0.25 mm, 5% Phenyl methyl Silox), EDC detector, 

helium carrier gas, temperature 70˚C (2˚C / min.) to 

230˚ C (20˚C/ min.) to 270˚C / min. 

The representative GC chromatograms of the extracts 

are shown in figure 2, 3 and 4. 

 

 
Figure 2. GC chromatogram  for market apples exctracted in ethanol 
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Figure 3. GC chromatogram  for garden apples exctracted in ethanol 
 

 
 

Figure 4. GC chromatogram  for market tomatoes exctracted in ethanol 
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Adsorbable Organically Bound Halogens (AOX) determination 

The AOX spectra for the three extracts in ethanol, acetonitrile, and water are shown in figure 5, 6 ,7 and 8. 

 

Figure 5. AOX spectrum for tomatoes exctract in  acetonitrile 

 

Figure 6. AOX spectrum for tomatoes exctract in ethanol 
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Figure 7. AOX spectrum for garden apples  exctract in acetonitrile 

 

Figure 8. AOX spectrum for garden apples exctract in ethanol 
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The halogen content present in each sample using the AOX method is presented in Table 1. 

 

Table 1.  

The halogen content present in each sample using the AOX method 

Nr.Crt. Sample  Solvent Method  The halogen 

content 

(ppm) 

1 Garden apples  Ethanol With two tubes of active coal  13.8 

2 Garden apples Acetonitrile With two tubes of active coal 17.9 

3 Garden apples Water  With two tubes of active coal - 

4 Market apples  Ethanol With two tubes of active coal  - 

5 Market apples Acetonitrile With two tubes of active coal  3.8 

6 Market apples Water  With two tubes of active coal  - 

7 Market tomatoes Ethanol With two tubes of active coal  17.3 

8 Market tomatoes Acetonitrile With two tubes of active coal  4.9 

9 Market tomatoes Water  With two tubes of active coal  10.1 
 

From the table values it can be seen that the highest 

concentration of halogen is found in the garden apples 

extracted in alcoholic medium. In case of the market 

apples, halogen content is found only in the extracts in 

alcoholic medium. It also can be observed the absence 

of halogen content in samples extracted in aqueous 

medium and in ethanol.  

In case of market tomatoes, the highest halogen 

content was found in the samples extracted in ethanol. 

Atomic absorption spectroscopy 

Heavy metals identified in this samples are Pb As, Cd, 

and Ni and are described in the table below.

 

 

Table 2 

The concentration of heavy metal from apple extracts 

Concentration  

(ppm) 
GAE 

(EtOH) 

GAE 

(MeCN) 

GAE 

(H2O) 

MAE 

(EtOH) 

MAE 

(MeCN) 

MAE 

(H2O) 

MTE 

(EtOH) 

MTE 

(MeCN) 

MTE 

(H2O) 

Lead   x x x x x 3.08 x x 4.64 

Arsenic  x 7.18 x x x 0.32 x x 1.3 

Cadmium   x x x x x x x x x 

Nickel  x x x x x x x x x 

 

Garden apple extract = GAE 

Market apple extract = MAE 

Market tomatoes extract = MTE 

x- values below the detection limit 

 
The values resulted from table 2 shows the existence of 

lead in the market tomatoes and market apples, both 

extracted in aqueous medium. Also the arsenic is 

apparent in the garden apples extracted in the alcoholic 

medium and in the market apples and tomatoes 

extracted in aqueous medium. Thus the concentration 

of lead and arsenic from the samples studied proved to 

be low and thus they were framed in the rules imposed 

by legislation. 

 

Conclusion  

 
The samples were extracted in three types of solvents 

(ethanol, acetonitrile, water) and pesticides extraction 

efficiency was also compared in these solvents. There 

was a better extraction for samples extracted in 

ethanol. 

The pesticides absorb in domain of 200-400 nm, in our 

work absorb in domain of 250-300 nm, as can be seen 

from the figure 1. 

From the heavy metals studied in our samples, only the 

presence of two metals was observed  namely lead and 

arsenic. The concentration of lead and arsenic from the 

samples studied proved to be low and thus they were 

framed in the rules imposed by legislation. 

From the chromatogram of tomatoes extract in ethanol, 

no pesticide is present; 

The results were compared with the maximum limits 

imposed by EU legislation. 
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