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Abstract 

 Pesticides are toxic chemicals, even if they are a great savior of humankind as they have helped us to meet the food needs of the increasing 

population. Pesticides are our evil necessity which we cannot do without. Some amounts of pesticides appear as residues in the 

agroproducts, but the concentration of residues varies with change in weather parameters and availability in the market. The current 

study was conducted for the assessment of pesticide residue in selected vegetable from agriculture field of Tijara, tehsil, Alwar. A total 120 

samples were collected randomly from the farm, 30 samples of each vegetable. The Concentrations of pesticides in the vegetables sample 

were determined using GC-MS & LC-MS.  The results revealed that out of 120 samples of different vegetable, 41 samples (34.16%) were 

contaminated with different insecticide residues. Most of the samples were within MRL value by FSSAI. Only 14.16% of analyzed samples 

were having the concentration of pesticide residue above the MRL. Brinjal (43%) were the most contaminated vegetable followed by 

Cabbage (36%), Chilli (30%) and Okra (26%). The commonly detected pesticides were Chlorpyrifos (9.16%), Monocrotophos (8.33%), 

Trizophos (6.66), Dimethoate (5.83%), Profenofos (5%), Methyl Parathion (4.16%), Malathion (2.5%) and Acephate (1.66%). 

Monocrotophos were banned in vegetable farming, still their residues were found in the samples of different vegetables.  

Key words: Pesticide, Vegetable, Contaminated, Insecticide Residue,  Monocrotophos. 

 

I. INTRODUCTION 

Pesticides are chemicals used to kill or control a variety of agricultural pests that can damage crops and livestock and reduce 

agriculture yield. The most frequently applied pesticides are insecticides (to kill insects), herbicides (to kill weeds), rodenticides (to 

kill rodents), and fungicides (to control fungi, mold, and mildew). The consumption of Insecticide is around 75% in the country, 

compared to 32% in the world. Herbicide use is only 12% in the country while worldwide, consumption is 47%.  In India, 

organophosphates constitute 50% of the consumption. Similarly, bio-pesticides are used only upto 1% amongst all pesticides in 

India, while worldwide, it is 12% [1]. The consumption pattern of pesticides in the study area, Tijara included Insecticides 

(61.11%), Herbicides (22.22%) and fungicides (11.11%). Organophosphates were the most frequently used pesticides followed by 

neonicotinoid and pyrethroid [2]. Although the pesticides are toxic chemicals, they are a great savior of humankind as they have 

helped us to meet the food needs of the increasing population. Pesticides are our evil necessity which we cannot do without. 

Most of the Indians, directly or indirectly depends on agriculture. Some are directly connected with agriculture and some other 

people are involved in doing business with these products. The industrialization of agriculture has favored the use of many 

agrochemicals, including fertilizers, pesticides, micronutrients, and plant growth regulators in agricultural fields. Pesticides are an 

essential part of present agriculture. India is the fourth largest global producer of agrochemicals after the US, Japan, and China. At 

present, per hectare consumption of pesticides in India is amongst the lowest in the world and stands at 0.6 kg/ha against 5-7 kg/ha 
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in the UK and ~ 13 kg/ha in China [3]. Rajasthan has the fifth highest consumption for pesticides in the country. Nevertheless, 

Rajasthan's contribution to agriculture is less than 10% nationally (Environment Statistic India, 2012). Furthermore, agricultural 

states such as Punjab and Haryana have witnessed a decline in pesticide consumption, even during growth in Rajasthan. The report 

noted that due to the excessive use of pesticides, organisms develop resistance and lead to major health issues. "The pesticides used 

in agriculture sometimes go into the food chain or in water bodies which may result and become health hazards, the report said [4].  

 "The most intelligent species on earth poisons its food before eating it." These startling words by Rishi Miranhshah revealed the 

stark reality of destruction that we face today due to the relentless and injudicious use of pesticides. We are continuously fed on 

pesticide diet as they reach our food, drinking water, air, etc [5]. Some amounts of pesticides appear as residues in the agroproducts 

that were used at the time of harvest and point of consumption. The amount of such residues varies across crops, for different 

pesticides and locations. The presence of pesticide residues in primary and derived agricultural products raises serious health 

concerns for consumers. Review on pesticides residue in samples of agroproducts i.e fruits, vegetables, cereals, pulses, grains, 

indicates their presence in considerable quantities. 

Some recent studies reveal the following:  

 The quantity of pesticide residues were analyzed in some fruits & vegetables. The results revealed that all the samples were found 

to be contaminated with malathion. Besides this toxicant Monocrotophos, Endosulfan and Chlorpyrifos were also found [6]. 

Commonly consumed fruits & vegetables in Kuwait were assessed for the level of pesticide residue. About 21% of the sample 

analyzed were having pesticide residue above the MRL and 40% of the sample were having multiple residues [7]. In one study 

different insecticides residual including carbosulfan, profenofos, cypermethrin, endosulfan sulfate, and chlorpyriphos-methyl were 

frequently detected in the fruit and vegetable samples [8].  

 On the basis of reviewed Literature we find cerain research gaps, such as basic pattern of pesticide and their impact on environment 

health. To fulfill such research gaps the continuous monitoring of pesticide residue in various agroproduct is essential. The aim of 

present investigation was to determine organophosphate pesticide residue in some of the vegetables from the agriculture field of 

Tijara. 

II. MATERIAL & METHOD 

The current study was conducted for the assessment of pesticide residue in selected vegetable from agriculture field of Tijara, tehsil, 

Alwar. Tijara is one of the major agriculture intensive areas of Alwar. Agriculture is the prime source of livelihoods. There is a wide 

range of crops grown in the area. Consequently, there is a good supply of fresh vegetables. Many villages have orchards or small 

collections of fruit trees, so a supply of fresh fruit is also available in season. A total 120 samples were collected randomly from the 

farm, 30 samples of each vegetable. All the samples were directly collected from the farm, labeled and transported to laboratory for 

analysis. 

Extraction of pesticide residue from samples 

For the extraction of the samples, 15 ml of 1% fomic acid in acetonitrile is added to the sample and shaken well. Acetonitrile (CH3-

C º N) is a very good extraction solvent because it dissolves all the pesticides efficiently instead of other compounds including oils 

and fatty acids etc. Subsequently, 6 gm anhydrous magnesium sulphate + 1.5 grams of sodium chloride were added, mixed in a 

vortex mixer for 3 minutes and centrifuged at 5000 rpm for 5 minutes. 1.5 ml of supernatant were pipetted from the mixture and 
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added to the test tube already contains 150 mg of anhydrous magnesium sulphate and 50 mg of PSA (primary secondary amine). 

The solution was further mixed in a vortex mixer for 1 min. and centrifuged at 5000 rpm for 5 minutes. Finally, 1 ml was pipetted 

and filtered in the 2ml vial. The extracted solution was performed in GC-MS/LS. 

III. RESULTS 

The present investigation was conducted to assess the concentration of various organophosphorus insecticide residues in vegetable 

samples. Organophosphates are known to be present in vegetable due to the most frequently used pesticides in the study area [2]. 

The results revealed that out 120 samples of different vegetable analyzed, 41 samples (34.16%) were contaminated with different 

insecticide residues. Most of the contaminated samples were within MRL value by FSSAI. Only 14.16% of samples were having the 

concentration of pesticide residue that are above the MRL.  

 

         Table 1:- Detected level of various pesticide in vegetable of Tijara 

Vegetables 
 

Name of pesticides 
detected (No. of 
sample 
contaminated) 

Total no. of 
samples 
contaminate
d with 
different 
pesticides  

% of 
samples 
contamina
ted with 
pesticides 

Mean &SD 
of detected 
pesticide 

Pesticides 
detected 
range  
mg/kg 

MRL 
mg/kg 

No. of 
samples 
exceeded 
MRL 

 
Brinjal 
 
 
 
 

Monocrotophos(5) 
Trizophos(3) 
Methylparathion(4) 
Profenofos(3) 
Dimethoate(2) 

 
 
 
 
13 

 
 
 
 
43% 
 

.086 ± .322 

.008 ± .041 

.123 ± .375 

.055 ± .202 

.06 ± .236 

.03-1.64 

.01-.23 

.36- 1.73 

.17-1.02 

.69-1.12 

0.2   
.01 
1 
.05 
2        
 

2 
2 
2 
3 
NIL 

 
Okra 

Malathion(3) 
Dimethoate(3) 
Chlorpyrifos(5) 

 
 
8 

 
 
26% 

.179 ± .597 

.132 ± .415 

.054 ± .240 

1.05-2.83 
.93-1.67 
.03-1.32 

3 
2 
0.2 

NIL 
NIL 
1 

 
Chilli 

Trizophos(3) 
Chlorpyrifos(3) 
Dimethoate(2) 
Monocrotophos(5) 

 
 
 
9 

 
 
 
30% 

.024 ± .089 

.01 ± .034 

.011 ± .06 

.087 ± .303 

.05-.43 

.05-.16 

.01-.33 

.05-1.44 

0.2 
0.2 
0.5 
0.2 

2 
NIL 
NIL 
2 

 
Cabbage 
 
 
 
 

Trizophos(2) 
Chlorpyrifos(3) 
Profenofos(3) 
Methylparathion(1) 
Acephate(2) 

 
 
 
 
11 

 
 
 
 
36% 

.004 ± .023 

.036 ± .170 

.075 ± .337 

.034 ± .189 

.003 ±  .014 

.012-.13 

.01-.93 

.18-1.84 
ND-1.04 
.01-.08 

NA 
0.01 
NA 
1 
NA 
 

- 
2 
- 
1 
- 

 

 

The consumption of pesticides showed wide fluctuations over the years, which may be due to its relation to weather parameters and 

availability in the market. Table 1 were showing the various pesticide residue range detected in the different vegetable samples, with 

mean and standard deviation The commonly detected pesticide ( Fig 1) were Chlorpyrifos (9.16%), Monocrotophos (8.33%), 

Trizophos(6.66), Dimethoate (5.83%), Profenofos(5%), Methyl Parathion(4.16%), Malathion(2.5%) and Acephate (1.66%). 

Chlorpyrifos was present in samples of Okra, Chilli, and Cabbage, except Brinjal. Monocrotophos is one of the oldest pesticides still 
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in use and although it is known to be toxic. (Jayakumar, Director of the Pesticide Action Network). It was banned in 2005 in India 

for use on the vegetable. Currently, Monocrotophos is mostly used to grow cotton (Dileep kumar, Program Coordinator Pesticide 

Action Network). It was found from the present study that 9.16 % of the sample of Brinjal & Chilli were having Monocrotophos 

residue. In a similar study done by Swarnam &  Velmurugan 2013, organophosphorus pesticide residues such as Chlorpyrifos, 

Profenofos, Monocrotophos, Triazophos, Ethion, Dimethoate, and Acephate were found in 54 % of the samples with residues, 

which were taken from all vegetable samples [9].                                        

                                 

 

                                     Fig 1: Level of insecticide residue in various vegetable. 

 

                                               Fig 2: Contamination status of different vegetable of Tijara 

 

Many studies done in India had established the presence of pesticide residue in various agroproducts, although the range of pesticide 

residue varies in each study. Majorly contaminated vegetables were okra, brinjal, lettuce, cucumber and tomato, while others like 

chillis, radish, potato etc., were also showing a little amount of pesticide residues. Major pesticide residues in most of the vegetable 

samples in the primary researches were found to be Chlorpyrifos, Monocrotophos, Endosulfan, DDT and Lindane etc [10]. The 

contamination level in Tijara were in a sizable amount. The results (Fig 2) revealed that Brinjal (43%) were the most contaminated 

vegetable followed by Cabbage (36%), Chilli (30%) and Okra (26%). Similar observations were also reported in Aravalli region of 
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Rajasthan by Charan et al. 2010 [11]. It was found (table 2) that most of the detected pesticide residue fall under class II of WHO, 

Guidelines of classification 2009.Whereas Monocrotophos and Trizophos are a highly hazardous pesticide. Methyl Parathion were 

falls under class Ia , which is extremely hazardous.  

       

                                   Table 2:- Hazardous level of the pesticide residue detected in the vegetable of Tijara  

S. No 
 

Name of pesticides 
detected  

Category WHO recommended 
classification of pesticide  

1 Monocrotophos Insecticide 
Acaricide 

Class Ib Highly 
hazardous 

2 Trizophos Insecticide 
Acaricide 
Nematicide 

Class Ib Highly 
hazardous 

3 Methyl Parathion Insecticide 
Acaricide 

Class Ia Extremely 
hazardous 

4 Profenofos Insecticide 
Acaricide 

Class II Moderately 
hazardous 

5 Dimethoate Insecticide 
Acaricide 

Class II Moderately 
hazardous 

6 Chlorpyrifos Insecticide 
Acaricide 

Class II Moderately 
hazardous 

7 Malathion Insecticide Class III Slightly 
hazardous 

8 Acephate Insecticide 
Acaricide 

Class II Moderately 
hazardous 

 

IV. CONCULSION 

From the Present investigation it can be concluded that the contamination of vegetables with these pesticide residue poses a 

significant health risk to human and environment. Therefore it was suggested that the use of highly hazardous insecticide like 

Monocrotophos should be avoided in vegetables. The farmers should be provide with proper training and education to use Integrated 

Pest Management Practices to minimize the use of chemical pesticides to avoid adverse effect of pesticides residue in food chain. 
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