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Abstract— Commonly cultivated vegetables (Amaranthus 

hybridus, and Corchorus olitorius) in Doma and environs 

were analyzed to determine the residual level of pesticide. 

The samples extracts were subjected to High Performance 

Liquid Chromatography (HPLC) using Acetonitrile, 

Anhydrous MgSO4, NaCl and Ultrapure water used as 

mobile phase. Data obtained were analyzed using Minitab 

16.0.The following tests were applied: Chi square test of 

association, Mann Whitney U-test of comparing two non 

parametric systems, Kruskal Wallice H-test and the 

Independent t-test of significance. All hypotheses were 

tested at 95% level of significance. Analysis showed highest 

concentrations residual level of Cypermethrin in the Doma 

wet Corchorus olitorius sample at 2240.94mg/L with no 

traces in Igbabo sample. For the dry Corchorus olitorius 

sample, highest value was recorded in Doma (61.046mg/l) 

while Igbabo sample showed the lowest (9.285mg/l). The 

highest residual value (226.39mg/l.) of Cypermethrin in 

Amaranthus hybridus appeared at Igbabo with the lowest 

(12.18mg/l) in Alwaza Lamda Cyhalothrin, Alwaza wet 

Corchorus olitorius sample recorded highest value of 

0.00593mg/l with lowest value (0.00058mg/l) in Doma. Dry 

sample jute recorded highest (0.0159mg/l) in Igbabo; 

lowest value (0.0002mg/l) in Doma. In spinach samples, the 

highest value (0.00171mg/l) appeared in Alwaza while 

igbabo (0.00051mg/l) recorded the lowest. The results 

showed that Cypermethrin values were well above the 

Japan Research Foundation MRLs of 0.03mg/l. This has 

serious implications on the consumers of the vegetables 

cultivated in the study area. However, for Lamda 

Cyhalothrin residues results occurred on levels well below 

MRLs of 0.5mg/l.  

Keywords— Health Risk, Jute, Pesticide, Residue, and 

Vegetables.  

I. INTRODUCTION 

Pesticide is an umbrella for all insecticide, herbicides, 

fungicides, rodenticides, wood preservatives, garden 

chemicals and household disinfectants that may be used to 

kill some pest [10]. Pesticides are mostly man-made 

chemicals agents use to control insects, weeds, fungi and 

other pests that destroy crops [17] [23]. Different kind of 

pesticides are used for pest management and vector control 

in agricultural farms, even though many farming 

communities are not adequately informed about the hazards 

associated with the chemicals [26]. Pesticide has 

considerably help to reduce loses and gives a better yield in 

agricultural produce [4]. Therefore, knowledge on the use 

of pesticide is considered to be a fundamental factor in 

maintaining high agricultural productivity [26]. However, 

reliance on pesticide is difficult to sustain due to adverse 

effect on the environment. As a result to their high degree 

of toxicity, most pesticides are harmful to both human and 

the environment [13]. Although pesticides are manufactured 

under very strict regulations processes to function with 

logical certainty and minimal impact, excessive application 

of these pesticide results into bioaccumulation of its 

residues [19].  Pesticide residues are the deposit of the 

active constituent. Its metabolites or breakdown products 

are present in some component of the environment after its 

application, spillage or dumping [25]. 

More than a few reports show that the usage of pesticide has 

increased significantly during the last three decades 

consequent with changes in farming practices and the 

increasing intensive agriculture. This extensive use of 

pesticides has resulted in the presence of their residues in 

various environmental matrices, especially food stuff 

proving the high risk of these chemicals to human health 

and the environment. Studies have shown that vegetable 
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intake is positively related in urinary metabolites levels of 

pyrethroid pesticides [20]. Other hazardous pesticide is 

Organochlorines pesticides and are the most persistent class 

of these pesticides; however, due to their adverse effects on 

human health and the environment, they have been banned 

in most countries [23]. 

In Nigeria, Vegetable farmers use a wide range of pesticides 

at different levels to reduce losses from pest and diseases. 

However, despite the contribution of pesticide to 

agricultural production, evidences in other studies showed 

presence of pesticide residues that could be detrimental to 

human health and the ecosystems [26]. Among the 

traditional vegetables in Nigeria are Amaranthus hybridus 

(spinach) Corchorus olitorius (Jute), Talinum Triangulare 

(water leave), Telfairia occidentalis (ugu.) . Most of these 

vegetables are consumed in the rural areas or in the 

communities where they are being planted and sold in the 

open markets [3]. Nowadays, most vegetables are grown all 

over the world as climate permits, [15]. Pesticide residues 

most commonly found in food samples of vegetable farms 

are pesticides that are intentionally applied to the plants to 

attack pests and plant diseases  [21]. When these pesticides 

are applied to destroy pests and pathogens, only 15% of the 

applied amount hits the target, with the remaining 85% 

being distributed in soils and air [11]. Also, the improper 

implementations of hazardous chemicals and pesticide 

regulations and lack of awareness on technical knowhow 

among the farming communities leaves most of the 

pesticides active ingredients in vegetables. The present 

study aimed to investigate and determine pesticide residues 

in commonly cultivated vegetables grown in three selected 

communities (Alwaza, Doma, and Igbabo) of Doma Local 

government Area of Nasarawa state, Nigeria.  

 

II. MATERIALS AND METHODS 

Description of the Study Area 

The study area Doma metropolis, is located in the North 

central Nigeria, it is marked by dry season from the month 

of November to May. Rainfall is mostly conventional type 

caused by persisting heating of land air mass. The months 

of December to February are characterized by slight cold 

harmattan, while March- April hottest period with 

temperature above 300C. It covers an area of 2726sq kms 

with an estimated population of over 98,803 people (2006 

census). 

 

Samples collection  

To determine the residual pesticides in the vegetables of the 

study area, fresh samples of vegetables  (Amarathus 

hybridus and Corchorus olitorius)  were collected from the 

three communities’ farms randomly; Alwaza 

(8022’40.88’’N 008023’06.79”E), Igbabo (08012’36.69”N 

008017’55.60”E) and Doma (08023’42.09”N 

00802119.81”E). The vegetables samples were taken in 

plastic bags at room temperature to Chemistry Advance 

Research Center, Sheda Science and Technical Complex 

(SHESTCO) km 10 Kwali -Abuja Road Gwagwalada for 

analysis. 

 

Reagents and materials  

Residues of pesticides were determined in two types of 

vegetables samples by using High Performance Thin Layer 

Chromatography (HPLC). Analytical-grade (BEST and 

ATTAKE) pesticides standard were ordered from certified 

seller for the standard solution in liquid form. 1% solution 

of the standard was prepared. Acetonitrile of HPLC grade 

was purchased from FINLAB. Deionized water, dimethyl 

formamide; anhydrous magnesium sulfate, 500 ml 

Erlenmeyer flask was selected and Primary Secondary 

Amine (PSA)-bonded silica were used for the sample 

preparation procedure. Anhydrous MgSO4, and NaCl were 

obtained from Sheda Science and Technical Complex 

(SHESTCO) Ultrapure water was used as  mobile phase, 

which were filtered through a 0.45 mm polyvinylidene 

difluoride (PVDF) filter before injection. Standard stock 

solution was prepared by dissolving the liquid standard in 

acetonitrile to reach the final concentration of 1000 to 4000 

mg/ml. For method optimization, standard solutions were 

used, which were prepared by diluting the stock solution to 

a concentration of 1 to 4 mg/ml. A standard mix solution in 

acetonitrile for preparation of calibration standards was 

prepared to yield 10 mg/ml. 

 

Sample preparation  

For the detection of Cypermethrin concentrations in the 

samples, the acetate-buffered sample preparation method 

for pesticides (AOAC Official Method 2007.01) was 

applied to all the samples. After homogenization with a 

house-hold (equipped with stainless steel knives). 10 g of 

the well-chopped, homogenized sample was weighed into a 

40 mL polypropylene (PP) centrifuge tube followed by 

addition of 10 mL of acetonitile and shaking the sample 

vigorously for approximately 1 minute. Next, an addition of 

4 g anhydrous MgSO4 and 1g NaCl is followed by intense 

agitation. Afterwards, a 1 mL aliquot of the upper 
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acetonitrile layer is transferred into a centrifuge vial 

containing 25 mg of PSA sorbent and 150 mg of anhydrous 

MgSO4. Then, the sample is shaken by hand or with the 

vortex mixer for 30 seconds and centrifuged. The obtained 

supernatant is taken from the centrifuge vial and as a final 

extract can be analyzed directly using LC-techniques 

coupled with mass spectrometry detectors. To determine the 

concentration of Lamda Cyhalotrhrin in the vegetable 

samples, approximately 10g of each sample was also 

weighed and macerated and 10 ml of water-methanol 

(50/50) was added. It was soaked overnight. The filtrate was 

partitioned with 10 ml acetone- hexane and the hexane layer 

was collected into a sample bottle. HPLC analysis Mobile 

phase: Acetonitrile/water (20/80 v/v) Wavelength 250nm 

Flow rate: 1ml per mins; sample injected 20µl 

 

High Performance Liquid Chromatographic (HPLC) 

Analysis 

Extracted samples of vegetables were analyzed by high 

performance liquid chromatography (HPLC) following the 

method of  [16]  HPLC analyses were performed in 

isocratic system using a PerkinElmer Chromatograph 

including Series 200 pump, Series 200 UV/VIS detector, 

and a Supelco C18 analytical column (25 cm x 4.6 mm 

(i.d)). Acetonitrile/water was used as mobile phase. 20 μl 

sample was injected through auto sampler. The column 

temperature was kept 30 ºC with a flow rate of 1ml min-1. 

 

Statistical analysis 

Data obtained from structured questionnaires were collated 

and entered into Microsoft Excel Workbook (2010 version). 

Descriptive statistical operations were applied using 

frequency counts, percentages, tabulations pie chart and bar 

chart. Data obtained from quantification of pesticides in 

plant samples were analyzed using Minitab 16.0.  

Appropriate unit conversions were done to ensure 

uniformity. The following tests were applied: Chi square 

test of association, Mann Whitney U-test of comparing two 

non parametric systems, KruskalWallice H-test as a non 

parametric One-way ANOVA analog and the Independent t-

test of significance. All hypotheses were tested at 95% level 

of significance 

 

 

 

III. RESULTS AND DISCUSSION 

Table 1 presents the quantity of Cypermethrin found in wet 

jute plant.  The Control wet Jute plant had 0.00mg/L of 

Cypermethrin. At Igbabo, the concentration of this pesticide 

was also 0.00mg/L.  Wet Jute at Doma had 2240.94mg/L of 

Cypermethrin.  About 29.22mg/L of the pesticide was 

found in the Alwaza jute sample. Significant association 

exists between Jute sample location and quantity of 

Cypermethrin found (χ2 =6579.73, P=0.000). Table 2 gives 

the quantity of Cypermethrin in dry jute plant. The control 

dry sample had 1.753mg/L of  Cypermethrin.  Quantities of 

this pesticide found in all other samples were higher than 

the control samples as stated in order of magnitude: Doma 

jute (61.05mg/L), Alwaza jute (58.96mg/L) and Igbabo jute 

(9.29mg/L).  Significant association exists between quantity 

of cypermethrin and the dry jute sample collected from 

different locations (χ2 = 91.5468, P=0.000). 

Table 3 compares Cypermethrin level in wet and dry jute 

samples. No particular pattern of relationship was 

established in the pesticide level in the wet and dry samples 

across the locations. At Igbabo, cypermethrin level was nil 

in wet jute whereas the dry type recorded 9.285mg/L of the 

pesticide. At Doma, the wet jute had skyrocketed level of 

2240.94mg/L far higher than the 61.05mg/L of the dry 

sample. At Alwaza, the dry state had higher level of the 

pesticide than the wet state. Hence, Mann Whiteney U test 

recorded significant differences in the level of 

Cypermethrin in wet and dry jute sample depending on the 

location (U= 16.0, P<0.05). 

Table 4 gives the quantity of cypermethrin found in spinach 

in different locations. The control spinach had zero level of 

cypermethrin. Igbabo spinach had the highest level of the 

pesticide with 226.39mg/L followed by Doma spinach with 

135mg/L and Alwaza spinach with 12.18mg/L of 

cypermethrin. Significant association exists between 

cypermethrin level and the locations of spinach samples (χ2 

= 371.880   P= 0.000). Table 5 compares cypermethrin level 

in wet jute and spinach across different locations. 

Cypermethrin contents were higher in wet jute collected 

from Doma and Alwaza than in spinach samples collected 

from the same locations. However, the Igbabo spinach had 

226.39mg/L of cypermethrin whereas the Igbabo wet jute 

did not contain cypermethrin. Mann-Whitney U test showed 

significant differences in pesticide levels in wet jute and 

spinach sample (U=17.0, P<0.05). 
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Table:1 Quantity of Cypermethrin in Wet Jute (Corchorusolitorius) 

Sample Quantity of Cypermethrin Pesticide 

(mg/L) 

Wet Jute (Igbabo) 0.00 

Wet Jute (Doma) 2240.94 

Wet Jute (Alwaza) 29.22 

Wet Jute (Control) 0.00 

χ2 =6579.73, P=0.000 (P<0.05) 

 

Table 2: Quantity of Cypermethrin in Dry Jute (Corchorusolitorius) 

Sample Quantity of Cypermethrin Pesticide (mg/L) 

Dry Jute (Igbabo) 9.285 

Dry Jute (Doma) 61.046 

Dry Jute (Alwaza) 58.964 

Dry Jute (Control) 1.753 

χ2 = 91.5468, P=0.000 (P<0.05) 

 

Table 3: Comparison of Cypermethrin Level in Wet and Dry Jute Samples (Corchorusolitorius) 

Location Cypermethrin in Wet Jute 

(mg/L) 

Cypermethrin in Dry Jute 

(mg/L) 

Igbabo 0.00 9.285 

Doma 2240.94 61.046 

Alwaza 29.22 58.964 

Control 0.00 1.753 

U= 16.0, P<0.05 

 

Table: 4 Quantity of Cypermethrin in Spinach (Amaranthus) 

 Sample  Quantity of Cypermethrin Pesticide 

(mg/L) 

Spinach (Igbabo) 226.39 

Spinach (Doma) 135.69 

Spinach (Alwaza) 12.18 

Spinach (Control) 0.00 

χ2 = 371.880   P= 0.000 (P<0.05) 

 

Table 5: Comparison of Cypermethrin Level in Wet Jute and Wet Spinach  

Location Cypermethrin in Wet Jute 

(mg/L) 

Cypermethrin in Wet Spinach 

(mg/L) 

Igbabo 0.00 226.39 

Doma 2240.94 135.69 

Alwaza 29.22 12.18 

Control 0.00 0.00 

U=17.0, P<0.05 

 

Table 6 presents the quantity of lamdacyhalothrin in wet 

jute samples obtained from different sites. 

Lambacyhalothrin levels were generally diminutive in wet 

juice across plant samples. It ranged from 0.00003mg/L in 

Alwaza wet Jute to 0.00593mg/L in control wet jute being 

higher than other samples. Based on KruskalWallice H-test, 
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no significant differences exist in the pesticide level of the 

samples analysed (H = 3.00, P = 0.392). As presented in 

Table 7, the quantities of lamdacyhalothrin in dry jute 

samples are diminutive and insignificant across samples (H 

= 3.00, P = 0.392). It ranged from 0.00001mg/L in Alwaza 

dry jute to 0.00159 in Igbabo dry jute. The control level 

(0.00108mg/L) was higher than two samples but lower than 

the Igbabo dry jute.  

Lamdacyhalothrin contents in spinach samples were also 

diminutive and low (Table 8). The control sample had 

higher pesticide content (0.00171mg/L) than other samples 

in Doma (0.00121mg/L) and in Igbabo (0.00051mg/L). The 

Alwaza spinach had no trace of lamdacyhalothrin. No 

significant differences exist in the pesticide levels of the 

various samples analysed (H = 3.0, P = 0.392). Table 9 

compared lamdacyhalothrin contents of wet jute and 

spinach despite the diminutive level. In both plant types, the 

control levels were higher than other samples. In Igbabo, 

pesticide was higher in wet jute (0.00104mg/L) than in 

spinach (0.00051mg/L). In Doma, the level was higher in 

spinach (0.00121mg/L) than in wet jute (0.00058mg/L). In 

Alwaza, no trace of the pesticide in spinach whereas wet 

jute had very slight amount (0.00003mg/L). Statistically, no 

significant differences exist in the lambacyhalothrin content 

in the two plant types (wet jute and spinach) as obtained 

from various sites (T = 0.73, P = 0.516). 

 

Table: 6 Quantity of LamdaCyhalothrin in Wet Jute (Corchorusolitorius) 

Sample Quantity of LamdaCyhalothrin Pesticide 

(mg/L) 

Wet Jute (Igbabo) 0.00104 

Wet Jute (Doma) 0.00058 

Wet Jute (Alwaza) 0.00003 

Wet Jute (Control) 0.00593 

KruskalWallice H = 3.00, P = 0.392 (P>0.05) 
 

Table 7: Quantity of LamdaCyhalothrin in Dry Jute (Corchorusolitorius) 

Sample Quantity of LamdaCyhalothrin Pesticide 

(mg/L) 

Dry Jute (Igbabo) 0.00159 

Dry Jute (Doma) 0.00020 

Dry Jute (Alwaza) 0.00001 

Dry Jute (Control) 0.00108 

KruskalWallice H = 3.00, P = 0.392(P>0.05) 
 

Table 8: Quantity of LamdaCyhalothrin in Spinach (Amaranthus) 

Sample Quantity of LamdaCyhalothrin Pesticide  

(mg/L) 

Spinach (Igbabo) 0.00051 

Spinach (Doma) 0.00121 

Spinach (Alwaza) 0.00000 

Spinach (Control) 0.00171 

H = 3.0, P = 0.392 (P>0.05) 

Table 9: Comparison of LamdaCyhalothrin in Wet Jute and Spinach 

Location LamdaCyhalothrin in Wet Jute 

(mg/L) 

LamdaCyhalothrin in Wet 

Spinach (mg/L) 

Igbabo 0.00104 0.00051 

Doma 0.00058 0.00121 

Alwaza 0.00003 0.00000 

Control 0.00593 0.00171 

T = 0.73,P = 0.516 (P>0.05) 
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IV. DISCUSSION 

The study revealed excessive applications of the pesticides 

within the life cycle of the vegetables attributing to the high 

percentage of residual content in the vegetables. Our study 

was in agreement to research done by [16]. Also in the 

research by [26], it was revealed that the effects of pesticide 

exposure even for a short duration has the pos sibility of 

cumulative effects which farmers are themselves unaware 

of the health hazards associated with it. The detected 

cypermethrine residues in wet jute plant from the two 

communities (Doma and Alwaza) were above MRLs as 

prescribed by FAO/WHO. In all the three communities of 

the study area, the dry jute samples showed concentrations 

of cypermethrin residues ranges from 9.285mg/L-

61.046mg/L. The study also showed that the concentrations 

of cypermethrin in Doma wet jute was higher than the dry 

sample whereas the Alwaza dry jute sample was higher than 

the wet sample. The findings had similarity with researched 

by [16] which established that the levels of cypermethrin 

and lamda cyhalothrin residue in vegetables were above 

their respective MRLs values. Consequently, this work has 

confirmed the work of [16] regarding the observation that 

some pesticide residue in vegetables are above the MRLs. 

Similarly, [13] experimented on Cabbage, collected samples 

from different markets cape coast Ghana to assess the 

pesticide residues in the vegetable. The detected 

Cypermethrin and Lamda Cyhalothrin were below the 

residues detected in this research work. Unlike the study by 

[9] which indicated that Lamda Cyhalothrin was the most 

used pesticide in the control of pest in vegetable farms, in 

this study majority of the farmers applied Cypermethrin.  

Also in the study by [17]  Cypermethrin residue was  

determined in high concentrations when compared with 

other pesticides. This collaborated with this study where 

Cypermethrin residues in the selected vegetable samples 

were higher than the concentrations of lamda Cyhalothrin. 

As a result of these, the high level of the residues in the 

study suggested that pesticides were applied in excess; it is 

therefore plausible to state that farmers were not following 

proper precautions with regards to the use of pesticide in 

appropriate dosages and standards attributing to lack of 

training. The results also showed that cypermethrin residues 

in almost all the spinach samples were high in concentration 

which is in agreement with [16], who found out that 

cypermetrhin residues were found higher in almost all the 

vegetables analyzed. 

Previous work done by [18] showed that Lamda 

Cyhalothrin was widely used on vegetables farms because 

of their effectiveness. The level of residues detected in this 

work was lower compared to [18]. Also the result from the 

study showed that Lamda Cyhalothrin residues were 

diminutive in wet juice across plants samples of the three 

communities of the study area. The low levels of the residue 

could be due to minimal usage of the pesticide by farmers 

and the unavailability of the products in the market. The 

result collaborated with [16] [13] research   on cabbage, 

where lamda cyhalothrin residues detected was lowest in 

concentrations when compared to Cypermethrin residues. 

Also the findings in this study indicated diminutive and 

insignificant values across both wet and dry jute plants 

samples ranging from 0.00020 to 0.00159mg/l. In the 

spinach samples, the study showed little value of lamda 

cyhalothrin across the plant samples. The residues range 

from 0.00051 to 0.00171mg/L.  The study showed slight 

variations of Lamda cyhalothrin in wet jute and spinach 

samples. The concentrations of lamda cyhalothrin residues 

in both wet jute and spinach of Alwaza sample were higher 

than Doma and Igbabo. Although pesticide helps to protect 

our vegetables during growth, however they may remain in 

or on foods as small amount after applications. In general 

the excessive applications of cypermethrin and lamda 

cyhalothrin in vegetables farms indicated high 

concentrations of residues when compared with other 

studies; these imply that there is increase trend in Nigeria 

about pesticide usage which can lead to significant health 

problems. 

 

V. CONCLUSION 

The two vegetables studied contained residues of 

Cypermethrin pesticide in high concentrations when 

compare to Lamda Cyhalothrin pesticides mostly detected 

above MRLs. This calls for strict implementation of 

regulations and proper monitoring by relevant stakeholders. 

Public enlightenment and training of farmers also by 

relevant agencies and nongovernmental organizations is 

necessary to reduce the hazards associated with excessive 

applications of pesticide in vegetables as these may affect 

the food chain. The need for possible alternative to agro 

chemicals rather than applications of pesticides in 

vegetables should be encouraged so that the extent of 

pesticide damage on public health and the environment 

could be regulated.  
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