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The study established the presence and determined levels of organochlorine insecticides 

residues in samples of cowpea 

and ascertained whether the residue levels were above their respective permissible levels; with a 

view  to assess the likely dietary intake of organochlorine insecticide (OC) residues in 

items which are widely consumed by the people of Ile

ascertain the safety of the food items for

Five (5) samples each of cowpea grains and dried yam chips were collected from 

randomly selected traders in each of the 

food product. All samples were analyzed for residues of organochlorine insecticides

determine the presence and levels of residues in the sampled cowpea grains and dried yam chips

using Gas Chromatography with Electron Capture Detector (GC

cleanup of all samples. Data were analyzed using descriptive statis

Component analysis (PCA). 

 The results showed that all the cowpea grains and dried yam chips samples from the two 

markets contained various sub

and dichlorodiphenylethanes. The predominant chlorinated benzene, cyclodiene and 

dichlorodiphenylethane compounds in cowpea grains from the two markets 

(lindane), heptachlor and DDD (a DDT metabolite). 

detected in cowpea grains sampled from Odo Ogbe and Better Life markets respectively had 

their mean concentration (mg/kg) greater than the EU

sampled from the two markets, δ
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                                                              ABSTRACT 

established the presence and determined levels of organochlorine insecticides 

residues in samples of cowpea grains and dried yam chips sold in wholesale markets in Ile

and ascertained whether the residue levels were above their respective permissible levels; with a 

the likely dietary intake of organochlorine insecticide (OC) residues in 

items which are widely consumed by the people of Ile-Ife and its environs, and be able to 

ascertain the safety of the food items for human consumption.  

Five (5) samples each of cowpea grains and dried yam chips were collected from 

randomly selected traders in each of the wholesale markets, making a total of ten samples per 

food product. All samples were analyzed for residues of organochlorine insecticides

determine the presence and levels of residues in the sampled cowpea grains and dried yam chips

using Gas Chromatography with Electron Capture Detector (GC-ECD) after the extraction and 

cleanup of all samples. Data were analyzed using descriptive statistics, correlation and Principal 

The results showed that all the cowpea grains and dried yam chips samples from the two 

sub-group of OCs which included chlorinated benzenes, cyclodienes 

ylethanes. The predominant chlorinated benzene, cyclodiene and 

dichlorodiphenylethane compounds in cowpea grains from the two markets 

and DDD (a DDT metabolite). Eighty five percent and 90% of OCs 

sampled from Odo Ogbe and Better Life markets respectively had 

their mean concentration (mg/kg) greater than the EU-MRLs. While, in the dried yam chips 

sampled from the two markets, δ-BHC (an isomer of γ-BHC) was predominant. The 

 

established the presence and determined levels of organochlorine insecticides 

grains and dried yam chips sold in wholesale markets in Ile-Ife 

and ascertained whether the residue levels were above their respective permissible levels; with a 

the likely dietary intake of organochlorine insecticide (OC) residues in these food 

Ife and its environs, and be able to 

Five (5) samples each of cowpea grains and dried yam chips were collected from 

markets, making a total of ten samples per 

food product. All samples were analyzed for residues of organochlorine insecticides to 

determine the presence and levels of residues in the sampled cowpea grains and dried yam chips 

ECD) after the extraction and 

tics, correlation and Principal 

The results showed that all the cowpea grains and dried yam chips samples from the two 

chlorinated benzenes, cyclodienes 

ylethanes. The predominant chlorinated benzene, cyclodiene and 

dichlorodiphenylethane compounds in cowpea grains from the two markets were γ-BHC 

Eighty five percent and 90% of OCs 

sampled from Odo Ogbe and Better Life markets respectively had 

While, in the dried yam chips 

BHC) was predominant. The 
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predominance of two cyclod

(1.050 ± 0.908 mg/kg), were observed in the dried yam chip samples from Odo Ogbe and Better 

Life markets respectively. Methoxychlor (0.039 ± 0.006 mg/kg) and DDD (0.141 ± 0.038 

mg/kg) were the predominant dichlorodiphenylethane compounds in 

from Odo Ogbe and Better Life markets respectively. Seventy five percent and 95% of OCs 

detected in dried yam chip samples from Odo Ogbe and Better Life markets respectively had 

their mean concentrations (mg/kg) above the EU

correlation existed among a number of OC insecticide residues suggesting a common origin. 

Principal Component Analysis (PC

Better Life markets accounted for 10 and 8 OCs respectively, causing variation in the 20 OCs 

detected; while the results of the dried yam chips from Odo Ogbe and Better Life markets 

accounted for 9 and 6 OCs respectively, responsible for the variatio

 The study concluded that Better Life market in general, recorded higher OC residues in 

the foodstuff samples than in those from Odo Ogbe market; and that l

residues in cowpea grains and dried yam chips sa

above the EU-MRLs, suggesting that the foodstuffs were not safe for human consumption. 
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predominance of two cyclodiene compounds, heptachlor (0.264 ± 0.038 mg/kg) and aldrin 

(1.050 ± 0.908 mg/kg), were observed in the dried yam chip samples from Odo Ogbe and Better 

Life markets respectively. Methoxychlor (0.039 ± 0.006 mg/kg) and DDD (0.141 ± 0.038 

dominant dichlorodiphenylethane compounds in the dried yam chip samples 

from Odo Ogbe and Better Life markets respectively. Seventy five percent and 95% of OCs 

detected in dried yam chip samples from Odo Ogbe and Better Life markets respectively had 

mean concentrations (mg/kg) above the EU-MRLs. The results also revealed tha

among a number of OC insecticide residues suggesting a common origin. 

Principal Component Analysis (PCA) results of cowpea grain samples from Odo Ogb

Better Life markets accounted for 10 and 8 OCs respectively, causing variation in the 20 OCs 

detected; while the results of the dried yam chips from Odo Ogbe and Better Life markets 

accounted for 9 and 6 OCs respectively, responsible for the variations in the 20 OCs detected. 

concluded that Better Life market in general, recorded higher OC residues in 

the foodstuff samples than in those from Odo Ogbe market; and that levels of OC insecticide 

residues in cowpea grains and dried yam chips sampled from the two markets were generally 

, suggesting that the foodstuffs were not safe for human consumption. 
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detected in dried yam chip samples from Odo Ogbe and Better Life markets respectively had 
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1.1 Background to the Study
 

Cowpea (Vigna unguiculata

Sahara Africa. West Africa produces about 75% of the world cowpea which is produced 

primarily in Nigeria. In Nigeria, the greatest production of cowpea comes from the northern 

region. The north produces about 1

over 60% of total production. The seeds form a major source of plant proteins, vitamins to man, 

and feed for animals. The young leaves and immature pods are eaten as vegetables (Adetiloye 

al., 2006).  

The most commonly occurring insect pests of cowpea in tropical Africa are the cowpea 

aphids, Aphis craccivora Koch (Aphididae:Homoptera); the legume bud thrips, 

sjostedti Tryb. (Thripidae:Thysanoptera); the legume pod borer, 

(Pyralidae:Lepidoptera); a species complex of pod sucking bugs with two coreids

tomentosicollis Stal. (Coreidae:Hemiptera) and 

(Coreidae:Hemiptera). The bruchid, 

the major storage pest of cowpea grains in tropical Africa (Singh 

major constraints to cowpea production in West Africa. The crop is severely attacked at every 

stage of its growth by a myriad of insects that make

sprays imperative (Dugje et al

usually at their lowest at the time of harvest. However, storing cowpea grains to sell when prices 
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CHAPTER ONE 

INTRODUCTION 

Background to the Study 

Vigna unguiculata L. Walp) is an important major staple food crop in sub

Sahara Africa. West Africa produces about 75% of the world cowpea which is produced 

primarily in Nigeria. In Nigeria, the greatest production of cowpea comes from the northern 

region. The north produces about 1.7 million tonnes from 4 million hectares. This represents 

over 60% of total production. The seeds form a major source of plant proteins, vitamins to man, 

and feed for animals. The young leaves and immature pods are eaten as vegetables (Adetiloye 

The most commonly occurring insect pests of cowpea in tropical Africa are the cowpea 

Koch (Aphididae:Homoptera); the legume bud thrips, 

Tryb. (Thripidae:Thysanoptera); the legume pod borer, Maruca vi

(Pyralidae:Lepidoptera); a species complex of pod sucking bugs with two coreids

Stal. (Coreidae:Hemiptera) and Anoplocnemis curvipes

(Coreidae:Hemiptera). The bruchid, Callosobruchus maculatus Fab. (Bruchidae:Col

the major storage pest of cowpea grains in tropical Africa (Singh et al., 1990). 

major constraints to cowpea production in West Africa. The crop is severely attacked at every 

stage of its growth by a myriad of insects that make the use of tolerant varieties and insecticide 

et al., 2009). Just as with other crops, the market prices for cowpea are 

usually at their lowest at the time of harvest. However, storing cowpea grains to sell when prices 

 

is an important major staple food crop in sub-

Sahara Africa. West Africa produces about 75% of the world cowpea which is produced 

primarily in Nigeria. In Nigeria, the greatest production of cowpea comes from the northern 

.7 million tonnes from 4 million hectares. This represents 

over 60% of total production. The seeds form a major source of plant proteins, vitamins to man, 

and feed for animals. The young leaves and immature pods are eaten as vegetables (Adetiloye et 

The most commonly occurring insect pests of cowpea in tropical Africa are the cowpea 

Koch (Aphididae:Homoptera); the legume bud thrips, Megalurothrips 

Maruca vitrata Fab. 

(Pyralidae:Lepidoptera); a species complex of pod sucking bugs with two coreids-Clavigralla 

Anoplocnemis curvipes Fab. 

Fab. (Bruchidae:Coleoptera) is 

., 1990). Insect pests are 

major constraints to cowpea production in West Africa. The crop is severely attacked at every 

the use of tolerant varieties and insecticide 

., 2009). Just as with other crops, the market prices for cowpea are 

usually at their lowest at the time of harvest. However, storing cowpea grains to sell when prices 
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go up brings another problem

way through the stored crop in a matter of weeks, leaving just powder (Kuagi 

Yam is well distributed in the humid tropics of the Southern part of West Af

includes Nigeria, where they are valued as important source of carbohydrate. The existing 

species are: Dioscorea rotundata, D. alata, D. cayenensis, D. dumentorum, D. bulbifera, D. 

esculenta, D. trifida, D. compositae, D. japonica 

are also species of wild yam growing in Nigeria whose tubers are collected for eating in times of 

food shortage (Adelusi and Lawanson, 1987). Nigeria produces about 30 million tonnes of yam 

making it the world’s largest p

In Nigeria and other West African countries

chips. In both forms, yam can be stored with varying successes and benefits. The farmer’s 

primary objectives in processing yams into chip

of inedible and unmarketable parts, reduction of transportation costs, earn higher income, 

convert the fresh tuber into more convenient form, to produce a form that can store longer than 

fresh tubers, and to provide raw materials for agro

problems of loss and seasonal supply of yams, a transformation into chips was initiated by 

farmers. This is a craft transformation of matter into a fresh dehydrated form by solar dryi

(Babajide et al., 2007). To facilitate a convenient processing of yam tubers

chips and pellets (Ayemibo, 2010). However, during storage, the chips are often infested by 

boring insects (Adisa, 1985) which cause considerable damage in 

common among these are 

Dinoderus oblonguntatus Lesne, 
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brings another problem-weevil (Callosobruchus maculatus). These insects can eat their 

way through the stored crop in a matter of weeks, leaving just powder (Kuagi 

Yam is well distributed in the humid tropics of the Southern part of West Af

includes Nigeria, where they are valued as important source of carbohydrate. The existing 

Dioscorea rotundata, D. alata, D. cayenensis, D. dumentorum, D. bulbifera, D. 

esculenta, D. trifida, D. compositae, D. japonica and D. hispida.(Adetiloye 

are also species of wild yam growing in Nigeria whose tubers are collected for eating in times of 

food shortage (Adelusi and Lawanson, 1987). Nigeria produces about 30 million tonnes of yam 

making it the world’s largest producer of yam (FAO, 2004). 

In Nigeria and other West African countries, yam is sold either as fresh tuber or as dried 

yam can be stored with varying successes and benefits. The farmer’s 

primary objectives in processing yams into chips are: reduction of post-harvest losses, removal 

of inedible and unmarketable parts, reduction of transportation costs, earn higher income, 

convert the fresh tuber into more convenient form, to produce a form that can store longer than 

provide raw materials for agro- industries (Eze, 1998). T

problems of loss and seasonal supply of yams, a transformation into chips was initiated by 

farmers. This is a craft transformation of matter into a fresh dehydrated form by solar dryi

To facilitate a convenient processing of yam tubers

chips and pellets (Ayemibo, 2010). However, during storage, the chips are often infested by 

boring insects (Adisa, 1985) which cause considerable damage in a few months. The most 

common among these are Sitophilus zeamais Motshulsky (Coleoptera: Curculionidae), 

Lesne, D. porcellus Lesne, and D. minutus Fabricius (Coleoptera: 

 

). These insects can eat their 

way through the stored crop in a matter of weeks, leaving just powder (Kuagi et al., 2010).   

Yam is well distributed in the humid tropics of the Southern part of West Africa, which 

includes Nigeria, where they are valued as important source of carbohydrate. The existing 

Dioscorea rotundata, D. alata, D. cayenensis, D. dumentorum, D. bulbifera, D. 

(Adetiloye et al., 2006).  There 

are also species of wild yam growing in Nigeria whose tubers are collected for eating in times of 

food shortage (Adelusi and Lawanson, 1987). Nigeria produces about 30 million tonnes of yam 

yam is sold either as fresh tuber or as dried 

yam can be stored with varying successes and benefits. The farmer’s 

harvest losses, removal 

of inedible and unmarketable parts, reduction of transportation costs, earn higher income, 

convert the fresh tuber into more convenient form, to produce a form that can store longer than 

industries (Eze, 1998). To overcome the 

problems of loss and seasonal supply of yams, a transformation into chips was initiated by 

farmers. This is a craft transformation of matter into a fresh dehydrated form by solar drying 

To facilitate a convenient processing of yam tubers into yam flour, yam 

chips and pellets (Ayemibo, 2010). However, during storage, the chips are often infested by 

a few months. The most 

Motshulsky (Coleoptera: Curculionidae), 

Fabricius (Coleoptera: 
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Bostrichidae); as well as Palorus subdepressus

Dumont and Vernier, 1997).  

 Vernier (1998) noted that weevil infestation in storage increased losses in terms of dry 

matter and visual quality of dried yam chips. Yam chips are commonly stored in jute sacks

the application of some insecticides such as actellic, phostoxin or a mixture of lindane and/or 

kerosene with water (Orkwor 

goal of reducing post-harvest losses and earning higher inco

environmental pollution risks (Eze 

 Pesticide can be defined as any chemical substance or mixture of substances intended for 

preventing, destroying, repelling, or mitigating the effect of any pest of plants and animal

include insecticides, herbicides, rodenticides, nematicides, avicides, acaricides, fungicides, 

molluscides, repellents and attractants used in agriculture, public health, horticulture, food 

storage or a chemical substance used for a similar purpose

Administration and Control, (NAFDAC, 1996; Hamilton and Crossley, 2004)].  

Pesticides are transformed in soil, water, air and food particles into metabolites and other 

degradation products. The transformations may be mi

(reaction with water) or photolysis (broken down by sunlight). Transformation usually proceeds 

through small changes to the parent pesticide molecule to complete mineralization to carbon 

dioxide, water, chloride, phos

products may also be residues of concern in food or drinking water and should be included in the 

risk assessment process. Some transformation products are more persistent than the parent 

pesticide, e.g. dichlorodipenylethylene (DDE) is more persistent than 

Dichlorodiphenyltrichloroethane 
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Palorus subdepressus Wollaston -Coleoptera: Bostrichidae (Oni, 1995; 

 

Vernier (1998) noted that weevil infestation in storage increased losses in terms of dry 

matter and visual quality of dried yam chips. Yam chips are commonly stored in jute sacks

the application of some insecticides such as actellic, phostoxin or a mixture of lindane and/or 

kerosene with water (Orkwor et al., 1997). Such preservation treatments have met the farmer’s 

harvest losses and earning higher income, but pose health and 

environmental pollution risks (Eze et al., 2006). 

Pesticide can be defined as any chemical substance or mixture of substances intended for 

preventing, destroying, repelling, or mitigating the effect of any pest of plants and animal

include insecticides, herbicides, rodenticides, nematicides, avicides, acaricides, fungicides, 

molluscides, repellents and attractants used in agriculture, public health, horticulture, food 

storage or a chemical substance used for a similar purpose [National Agency for Food and Drug 

Administration and Control, (NAFDAC, 1996; Hamilton and Crossley, 2004)].  

Pesticides are transformed in soil, water, air and food particles into metabolites and other 

degradation products. The transformations may be microbiological (metabolism), hydrolysis 

(reaction with water) or photolysis (broken down by sunlight). Transformation usually proceeds 

through small changes to the parent pesticide molecule to complete mineralization to carbon 

dioxide, water, chloride, phosphate and so on. For some pesticides, the initial transformation 

products may also be residues of concern in food or drinking water and should be included in the 

risk assessment process. Some transformation products are more persistent than the parent 

icide, e.g. dichlorodipenylethylene (DDE) is more persistent than 

Dichlorodiphenyltrichloroethane -DDT (Hamilton and Crossley, 2004). 

 

Coleoptera: Bostrichidae (Oni, 1995; 

Vernier (1998) noted that weevil infestation in storage increased losses in terms of dry 

matter and visual quality of dried yam chips. Yam chips are commonly stored in jute sacks with 

the application of some insecticides such as actellic, phostoxin or a mixture of lindane and/or 

., 1997). Such preservation treatments have met the farmer’s 

me, but pose health and 

Pesticide can be defined as any chemical substance or mixture of substances intended for 

preventing, destroying, repelling, or mitigating the effect of any pest of plants and animals. They 

include insecticides, herbicides, rodenticides, nematicides, avicides, acaricides, fungicides, 

molluscides, repellents and attractants used in agriculture, public health, horticulture, food 

[National Agency for Food and Drug 

Administration and Control, (NAFDAC, 1996; Hamilton and Crossley, 2004)].   

Pesticides are transformed in soil, water, air and food particles into metabolites and other 

crobiological (metabolism), hydrolysis 

(reaction with water) or photolysis (broken down by sunlight). Transformation usually proceeds 

through small changes to the parent pesticide molecule to complete mineralization to carbon 

phate and so on. For some pesticides, the initial transformation 

products may also be residues of concern in food or drinking water and should be included in the 

risk assessment process. Some transformation products are more persistent than the parent 

icide, e.g. dichlorodipenylethylene (DDE) is more persistent than 
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Pesticides are used widely in agriculture since significant economic damage can occur when 

insects, nematodes, fungi and 

crops. The quantity and types of pesticides required to ensure high crop yield and
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Pesticides are used widely in agriculture since significant economic damage can occur when 

insects, nematodes, fungi and other micro- and macro-organisms affect food and commodity 

crops. The quantity and types of pesticides required to ensure high crop yield and

For more information, please contact ir-help@oauife.edu.ng   

 

Pesticides are used widely in agriculture since significant economic damage can occur when 

organisms affect food and commodity 

crops. The quantity and types of pesticides required to ensure high crop yield and 




