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Abstract: The residual quality of organophosphate pesticide residue on pumpkin farm at Abakaliki was found 

to contain the following organophosphate residue on analysis using gas chromatography after three days 

allowed for the spray. Sample A contains dioxabenzeofos 0.0168mg/kg and phenanthrene 0.0106mg/kg, Sample 

B contains chlorethoxyfos 0.01248mg/kg, oxydeprofos 0.00681 mg/kg, sulfotep 0.0295mg/kg, phenanthrene 

0.0117 mg/kg and dioxabenzofos, 0.0164mg/kg. Sample C contains, chlonethoxy fos 0.00648mg, oxydeprofos 

0.00713mg/kg, sulfotep 0.0595mg/kg, phenanthrene 0.02019mg/kg and dioxabenzofos 0.01178mg/kg. All the 

above residues are below 1 – 30mg/kg in the LD50 range for the most toxic oraganophosphate as classified. 
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I. Introduction 

Organophosphate (OP) pesticides refer to group of insecticides or nerve agent acting on the enzyme 

acetyl cholinesterase. The term is used often to describe virtually all organic phosphorus (V) containing 

compound especially when dealing with neurotoxin compound. These insecticides are esters, amides or sample 

derivatives of phosphoric or thiosulphuric acid. Some of the less toxic compound are used as systematic 

insecticides in animals against internal and external parasites (Department of Natural Resources, 2001). 

About 70% of insecticides used in the Unite State are organophosphate, fruit and vegetables that can 

conventionally grown with organophosphate pesticides, peaches grapes, apple, green beans, and peas. Other top 

uses of OP pesticides include corn, cotton, wheat, other filled crops and for termites and mosquito control, 

certain pest control product for cat and dogs contains OP (PANNA,2008). 

OP are chemically similar to the chemical warfare agent originally produced during world war ll, and 
since the advent of chemical warfare during the war, OP compounds because widely applied as pest control 

agent because of their relatives low cost and ability to be applied on a range of target insects and crops 

(Department of Natural Resources, 2001; PANNA,2008). 

OP work by interfering with the nervous system of insects. It kills insects by disrupting their brain and 

nervous system. Reduced level of acetylcholinesterase cause neurological synapses to fire repeatedly and 

uncontrollable leading to death, usually by asphyxiation as the animal loses respiratory control. Most pesticides 

of this group reach their grates potencies when metabolized internally and converted to an Oxon form in the 

liver (Anglearn, 2001). 

Poisoning from organophosphate can happen through – in gestation, eating or drinking something that 

has OP in it, or dermal contact, having an OP touch the skin or open wound. 

While the hazards of exposure of OP are widely recognized for example, all residential uses of the OP 
chlorpyhrifos were banned in 2001 farm workers, their families and the agriculture communities in which their 

lives remains at unacceptable high risk of exposure to chlopyrifos and many others OP pesticides. Many OP 

pesticide, can easily move through air and drift into nearby workers or by standers (Costa, 2006; 

Anglearn,2001). 

OP can be very toxic; however, certain classes of this group are more poisonous than others. Overall, 

the effect of an OP will depend on the type or time and ways that is expected. A highly concentrated solution of 

large amount in the air is more likely to cause severe effect, including death. 

OP pesticides degrade rapidly by hydrolysis on exposure to sunlight, air and soul. Although small 

amount can be detected in food and drinking water, their ability to degrade made them an alternative to the 

persistent. Organochloride pesticides. Although OP degrades faster than organochlorides, they have greater 

acute toxicity posing risks to people who may be exposed to large amount. 

OP of primary concern include, azino phosmethyl, chlorophyrifos, dichlor vos (DDVP) dimethoale, 
ethphone, malathion, nales etc. 

The aim of this research is to determine the residual content of organophosphate in vegetables, its 

environmental effects and recommended the best practices in its application. 
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This study will provide the measure of determining the safe level of cypermethrine use in vegetable 

cultivation and also serve as a review on the OP pesticides toxicity to enable the farmer and the general public to 

be careful when applying them. 
 

II. Materials And Method 
Materials 

Weighing balance, gas chromatography, mortar, petric dish, flat bottom flask, measuring cylinder, 

micro syringe, helium gas, pumpkin leaves, mixture of organophosphate standard and organophosphate 

pesticides. 

 

Sample Collection 
The sample was collected from a pumpkin vegetable farm at Agwu. 16m/s of the organophosphate 

pesticides (cypernetrine) was dilute into two liters of water contained in a knap sack sprayer. The solution was 

stirred to ensure a homogenous mixture. More water was added, making it up to 16 liters of water. The solution 

was stirred again to have a ready to sue solution, the solution was sprayed on the vegetable using the knap sack 

sprayer. After three days, three sampl (A,B and C) of the vegetables (pumpkin leaves) was collected at random. 

 

Samples Digestion 

The digestion and analysis of the sample took place at light house petrochemical engineering company 

at Warri, Delta State. Three flat bottom flask was washed dried and labeled A,B and C. the samples A, B and C 

was pounded in a creamic mortar to reduce the surface areas, 5g of each sample was weighed into the 
corresponding labeled flat bottom flask 50m/s of methanol (extracting solvent) was measured using a measuring 

cylinder and was added into each flask containing the samples. The sample was allowed to stand for one day, 

and then was filtered using a filter paper and the extract was obtained. 

 

Gas Chromatography Analysis Of The Vegetable Extract 

The following are the working conditions of the G.C for the analysis columns: 

(i) 10‟‟ wide bore capillary column 

(ii) 25cm x 46mm packed column. 

Column temperature: 1200C for 8 minutes then 3000C at 40C/min 

Flow rate: 10µl 

Carrier Gas: Helium 
Detector : TCD (Thermal Conductivity Detector) 

Injector : Direct, Uniliner inlet liner, 2000C. 

Standard: Organophosphate mix in methanol 200mg/l each. 

One micro liter of the standard was collected using micro syringe and was first introduced into the G.C via the 

injector pot; five standard eluents were obtained which were used for standardization. One micro liter of each of 

the sample was again collected using the micro syringe and was again introduced into the G.C under the same 

condition. Again five eluents of each of the sample were obtained (see Table 1,2 and 3). 

 

III. Results And Discussion 
Results 

The chromatogram gives the quality of residue in Ng/l, this is converted to Ng/kg = AXB 

                                                                                                                                                        G 

Where A is concentration of insecticides in Ng/l. 

 B is the volume of sample injected in GC 

C is grams of sample used. 

Table 1: Result for OP pesticides residue in sample A 
Peak 

No 

Component name Amount 

(mg/l) 

Amount 

(mg/kg) 

Amount 

(mg/kg) 

1 Dioxabenzofos 84.486 16.8972 0.016897 

2 Chlorethoxyfos 29.966 5.9932 0.00599 

3 Oxydeprofos 108.197 21.63 0.02163 

4 Sulfotep 94.687 18.9371 0.0189 

5 Phenanthrene 53.617 10.617 0.010617 

 

Table 2: Result for OP pesticides residue in sample B 
Peak 

No 

Component name Amount 

(mg/l) 

Amount 

(mg/kg) 

Amount 

(mg/kg) 

1 Chlorethoxyfos 62.417 12.4834 0.01248 

2 Oxydeprofos 34.028 6.8056 0.0681 
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3 Sulfotep 147.54 29.504 0.02950 

4 Phenanthrene 58.663 11.7326 0.011733 

5 Dioxabenzofos 82.029 16.4056 0.016406 

 

Table 3: Result for OP pesticides residue in sample C 
Peak No Component name Amount (mg/l) Amount (mg/kg) Amount (mg/kg) 

1 Chlorethoxyfos 32.402 6.4804 0.006480 

2 Oxydeprofos 32.067 7.0134 0.007132 

3 Sulfotep 297.504 59.08 0.05951 

4 Phenanthrene 100.933 20.1866 0.02019 

5 Dioxabenzofos 58.936 11.7872 0.11787 

 

IV. Discussion 
Minton and Murray (1998) have divided organophosphate compounds into three groups based on their 

toxicity. The first most toxic group eg. Chlorofenvinfor has an LD 50 (lethal dosage) in range 1-30mg/1k. the 

LD50 range for the second group e.g dichlorvous is 30-50mg/kg and the least toxic group e.g malathion has a 

range 60 -1, 300/kg. 

From the result obtained, in table 1,2,3, the residual content of the entire five compound detected on the 

leaves after below the LD50 of the first most toxic group according to Minton and Murray. This implies that the 

vegetable is safe for consumption after a waiting period of three days from the day of last application of the 
insecticides. 

Although OPS hydrolysis easily they can be toxic (Ecobinchon, 1996). However, certain classes of this 

group are more poisonous than other. Overall, the effects of an organophosphate will depend on the type of 

chemical, the person comes into contact with concentration of exposure, length of time and the way the person 

is exposed. A highly concentrated solution of large amount in air is more likely to cause severe effect including 

health (Fee et al, 2005). It is worth to note that although these vegetables are safe for consumption after three 

days certain condition can lead to higher residual content on the food and therefore will require longer days for 

the hydrolysis of the chemical. 

These conditions include: The rate of degradation of the chemical Ops hydrolysis in exposure to air, 

water and soil (Fee et al, 2005) but certain pesticides can hydrolyze easily than others. While cypernathrine 

which is less toxic and easily degradable pesticides (Gallo, 1991) is save for consumption after a waiting period 
of three days. Parathion a less easily degradable chemical may require longer waiting period. This implies that 

systemic Ops will require longer period of analysis. Due to this reason, it is important that the pesticides are 

used as specified by its manufactures. 

Another condition that can lead to higher residual content is the concentration of the ready – to – use 

solution. There is usually a specified volume of the insecticide (in m/s) to water (in liters) per hectare of land. 

The higher the volume of the insecticides to water, the higher the concentration and hence may result to 

appreciable residual content after a waiting period of three days. 

Therefore, for us to have our vegetable crops free from residual pesticides after its use to combat insect, 

we should have the knowledge of the OP insecticide to be used by reading through the label attached on the 

bottle. This will enable us to know the crops. It is best used for, the dilution per hectare and also the waiting 

period. 
Apart from the knowledge of the insecticides, farmers attitude can also lead to higher residual content 

of OP during consumption. The use of contaminated container to put harvested vegetable can contaminate the 

food and thereby lead to higher pesticide consumption. 

 

V. Recommendation 
Organophosphate pesticides can be acutely toxic (Ecobinchon, 1995), but hydrolysis rapidly on 

exposure to sunlight, air and soil (Fee et al, 2005). This hydrolysis is a function of time, it is therefore 

recommended that a longer waiting period should be observed from the last day of spray of the insecticide to the 

consumption time to ensure complete hydrolysis of this compounds. 

The use of less toxic and easily degradable OP compound is also recommended, since certain active 
ingredients are less toxic than others, the use of less toxic ones easily lead use of less toxic ones can easily lead 

to mind poisoning in case of food contamination. Also, the use systemic Ops on vegetable should be discourage 

since they will be no appreciable time for their hydrolysis.  

It is recommended that the farmers should use the specified concentration of ready – to – use solution 

and should not use contaminated containers used during the spray to put harvest crops. It is equally 

recommended that individual should stop the attitude of collecting vegetables or fruits from their neighbour‟s 

farms, since they are not sure whether OP is used on the crops or not. 

Alternatives to pesticides are also recommended. These alternatives include 



Analysis of Organophosphate Pesticides Residue on Crops in Abakaliki, Ebonyi State 

DOI: 10.9790/5736-08112629                                    www.iosrjournals.org                                              29 | Page 

 Cultivation practice which include poly-culture, crop rotation, and use of trap crops that attract pest away 

from the real crop. 

 Release of other organisms that fight the pest, these organisms can include natural predators or parasites of 
the pest (Ecobinchon, 1996). 
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