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Abstract 
Heavy metals are those metals that have a density greater than 5.og. They 

are found as trace elements in the natural environment, however, presence 

of heavy metals in water and edible vegetables in excess of the 

recommended amount set by the WHO (world health organization and FAO 

(Food Aid Organization) is very dangerous and harmful to the life and 

health of the people. This paper reports some studies conducted that shown 

the presence of these heavy metals notably Pb, Cd and Mn in excess of the 

recommended level set by WHO and FAO in the ground water samples 

collected. Similarly, the presence of Ni, Pb and Cd in excess amount was 

found in the vegetables specifically tomatoes and Onions used in Misau 

Town. Hence, this paper suggests an urgent need for remediation and 

regular monitoring of the ground water and vegetables use in Misau Town, 

Bauchi State. 

 

Keywords: Assessment, Heavy Metal, contamination, ground water, 

vegetables, Misau. 

 

 

Introduction 
Metals are group of elements found in 

group I, l and lll of the periodic table. 

The distinguishable property of 

metals is their high conduction or 
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electricity and high density. Among the metals themselves, density is used to 

further classify them into heavy and: light metals. The density value in excess 

of 5.0g/cm has often been used to distinguish the heavy metals. 

Similarly, those metals whose atomic masses exceeded that of calcium are often 

regarded as heavy metals (Abdullahi, 2005) 

Heavy metals are believed to be predominantly present in excess amount in 

most samples of soil, fertilizer, air and underground water, the heavy metals 

gain entrance into the food web of plants and vegetables through the water 

which is contaminated with them absorbed by the root of these vegetables and 

through the surface of the leaves via the fertilizer application. (Abdullahi, 2005) 

Ground water is the water located beneath the earth's surface it constitutes about 

97% of global fresh water and it is an important source of drinking water in 

many regions of the world (Akinola Et'al, 2016). The popular belief among the 

general public that the ground water unlike surface water, is immune to the' 

chemical contamination has been disproved by the findings of several 

investigation which indicated that the ground water is also susceptible to 

contamination by both organic and inorganic contaminants (Mackey Et'al, 

1985). Unlike organic pollutants such as petroleum hydrocarbons and detergent 

which may visibly build up in the environment, metals may accumulate to toxic 

levels without being noticed in the environment. Furthermore, organic 

chemicals are generally broken down overtime in the environment but metals 

are not and can easily be accumulated and concentrated in living systems. In 

recent times, exposure of human population to drinking water contaminated 

with toxic metals has generated a lot of concern among scientists as well as 

general public. This is due to the non-biodegradable nature of heavy metals 

which make them to accumulate in vital organs in human body and are 

associated with numerous health disorders (Singh Et'al, 2010). It has been 

reported that heavy metals are implicated with gastrointestinal disorders, 

diarrhea, stomatitis, tremor and hemoglobinuria (sing et' al 2010). 

Fruits and vegetables are classified as body protectors that regulate all body 

processes and reduce the danger of infection as well as deficiency diseases 

(Lawal and Asala, 2008). Green vegetables and fruits are protectors that provide 

vitamins and minerals salts to the body, Sarojini (2001) reported that mineral 

salts and vitamin are known as welfare food substances because they are 

essential for the wellbeing of the individual. 

Potter and Hotchkiss (2007) listed green vegetables such as spinach, cabbage 
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and green pepper as excellent 'sources of vitamin C. Fruits and vegetables offer 

the most rapid lowest cost method of providing adequate supplies of vitamins, 

minerals and fiber to the people who live in the tropics (Ihekorange and wgoddy 

1985). Green vegetables have abundance of cellulose which serves a useful 

purpose in the intestine as roughage thus promoting normal elimination of 

waste product. Their main nutritive significance is their richness in minerals 

and vitamins. Leaves generally are important sources of iron, vitamin A, 

thiamin, riboflavin and ascorbic acids. Vora (2013) listed the most commonly 

found heavy metals in water, soil and vegetables samples and they include 

Aluminum, arsenic cadmium zinc lead, mercury and nickel. In foods, heavy 

metals gain access through fertilizers, insecticides and water used for irrigation 

etc, while in water the contamination is mostly from agricultural waste waters, 

domestic sewages, mining activities and industrial pollutants (stamatis et al 

2001). 

Misau an ancient town which serves as the head quarters of Misau local 

government area in Bauchi State. The town is about 170km north of Bauchi the 

state capital on latitude 11,31584N and longitude 10.4661OE. The vegetation 

is mainly Sudan savannah and its inhabitants are mainly farmers (zumunta et’al 

2013). According to the 2006 population census in Nigeria, the local 

government has a population of 263,487 and has an estimated area of 122km2 

at an altitude of 600m above sea level.  

There is one stream that runs from the western to the eastern part of Misau. This 

serves as source of water for drinking, domestic uses and for the irrigation 

purposes. In view of the vulnerability of ground water and vegetables to toxic 

metal contamination and the health risk associated with this toxic metals, 

Therefore it is pertinent if not compulsory to assess the extent at which the 

ground water and some selected vegetables (Tomatoes and Onions) in Misau 

are been 'contaminated with major heavy metals including Nickel, Lead, 

Cadmium, Copper, Manganese and Zinc. 

 

Materials and Methods: 

Ground water samples from boreholes and hand-dug wells were randomly 

collected from 20 sampling locations within the three wards (Gundari Ward, 

Kukadi South and Kukadi North) in Misau Town. The samples were preserved 

by adding 0.2% HNO3 before transporting them to the laboratory. Similarly, 

tomato and onion samples were randomly harvested from irrigated farm land in 
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Misau, They were immediately rinsed with distilled water to remove soil 

particles, air-dried and digested with ternary acid mixture of HNO3 and HCL. 

The digested samples were analyzed for heavy metals using MODEL 210 VGP 

Atomic absorption spectrophotometer (AAS). 

 

RESULTS AND DISCUSSION 

The concentrations of heavy metals in. all the 20 ground water samples 

collected within Misau Town ranged from 0.028 to 0.078 mg/l for Pb, 0.018 to 

0.044 mg/ for Cd, and 0.241 to 0.979 mg/ for Cu. Similarly, concentrations of 

Mn, Ni and Zn ranged from 0.452 to 1.021mg/1, 0.005 to 0.052 Mg/l, and 0.430 

to 1.036mg/ respectively. To make things vivid the following table presents the 

concentration of heavy metals in ground water samples in Misau Town. 

 

(Table 1): Concentration of Heavy metals in ground water samples from 

Misau (mg/L) 

Sample  Pb (Mg/L) Cd (Mg/L) Cu (Mg/L) Mn 

S1 0.657+0.033 0.38+0.007* 0.651+0.518 0.852+0.133 

S2 0.057+0.016 0.40+0.010 0.635+0.130 0.781+0.254 

S3 0.53+028 0.032+0.009 0.504+0.124 0.452+0.244 

S4 0.60+0.012* 0.027+0.005* 0.733+0.098 0.755+0.162 

S5 0.042+0.018 0.036+0.005* 0.651+0.320 0.544+0.270 

S6 0.053+0.018 0.041+0.009* 0.438+0.049 0.683+0.184 

S7 0.042+0.011 0.030+0.015 0.356+0.173 0.652+0.069 

S8 0.046+0.034 0.038+0.011 0.422+0.075 0.560+0.096 

S9 0.042+0.011 0.036+0.008* 0.847+0.098 0.683+0.231 

S10 0.046+0.034 0.029+0.014 0.339+0.197 0.006+0.710 

S11 0.071+0.06* 0.040+0.001 0.307+0.173 0.822+0.072* 

S12 0.042+0.039 0.038+0.015 0.339+0.130 1.021+0.672 

S13 0.049+0.006* 0.036+0.014 0.241+0.130 0.914+0.394 

S14 0.053+0.028 0.044+0.033 0.438+0.130 0.575+0.175 

S15 0.067+0.012 0.044+0.007* 0.372+0.124 0.683+0.211 

S16 0.078+0.027 0.043+0.011 0569+0.124 0.914+0.348 

S17 0.039+0.006 0.041+0.012 0.405+0.205 0.975+0.208 

S18 0.042+0.019 0.030+0.012 0.569+0.102 0.545+0.231 

S19 0.056+0.033 0.036+0.008* 0.454+0.075 0.545+0.231 
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S20 0.028+0.012 0.041+0.012 0.979+0.177 0.498+0.166 

WHO/FAO LIMIT 0.010        0.003  2.00    0.400 

 

Note: Values marked with asterisks (*) are concentrations that were 

significantly greater than WHO recommended limit for the drinking water. 

From the table, it could be observed that, none of the samples contains Cu, Ni 

and Zn in concentration above the WHO maximum permissible limits of 2 Mg/, 

0.0/ mg/1 and 5 mg/l respectively. However, concentration of Pb, in samples 

54, 

$11, S13, S15 and S17 exceeded the maximum permissible limits recommended 

by WHO and FAO. Only samples S12 contains Mn concentration in Excess of 

WHO guideline of 0.4 Mg /1. Percentages of ground water samples within 

Misau Town that contained heavy metals contaminants in excess of WHO 

guidelines for the drinking water quality corresponds to 25% for Pb, 40% for 

Cd and 5% for Mn. 

Similarly, tables 2and 3 below show the mean concentrations of Ni, Pb and Cd 

in samples of Tomatoes and Onions respectively harvested from the study area. 

The table 2 shows the mean concentrations of Ni, Pb, and Cd in samples of 

tomatoes. While concentration of Ni in Tomatoes ranged from 41.47 to 87.56 

mg/kg, the concentrations of Pb in tomatoes ranged from. 11.82 to 28.72mg/kg, 

and that of cd in tomatoes ranged from 4.05 to 85.14mg/kg. in the table 3, the 

mean concentration of Ni, Pb and Cd in samples of Onions harvested from the 

study area are presented. The concentrations of this toxic metals range from 

41.47 to 87.56mg/kg for Ni, 11.82- 28.22mg/kg for Pb and 31.08 to 98.65mg/kg 

for Cd. 

 

Table 2: Mean Concentration of toxic metals in tomatoes (mg/kg) obtained 

from irrigated farmland in Misau 

Samples  Ni Pb Cd 

Sample 1 87.56 11.82 58.12 

Sample 2 64.52 11.82 44.59 

Sample 3 64.52 28.72 85.14 

Sample 4 87.56 11.82 58.11 

Sample 5 41.47 28.72 4.05 

WHO/FAO 

Limits 

0.1 5.0 0.2 
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Table 3: Mean Concentration of toxic metals in Onions (mg/kg) obtained 

from irrigated farmland in Misau 

Samples  Ni Pb Cd 

Samples 1 87.56 28.72 31.08 

Samples 2 41.47 11.82 85.14 

Samples 3 64.52 11.82 98.65 

WHO/FAO 

Limits 

0.1 5.0 0.2 

 

The findings presented above agree with the reports of similar studies 

conducted in Nigeria and elsewhere which indicate that the ground water 

sources are being increasingly contaminated by heavy -metals beyond 

WHO/FAD guidelines Tor the drinking water quality (Akiniola et al, 2011). 

Since no mining and industrial activities takes place in the study area, the source 

of heavy metal contamination of the ground water in Misau may be attributed 

to weathering and dissolution of minerals in the underground water formation. 

In the same vain, from the tables 2 and 3 above, the concentration of toxic 

metals determined in tomato and onions samples used in the study exceeded the 

WHO/FAO safe limit of 0.1 mg/kg for Ni, 5.0 mg/kg for Pb and 0.2 mg/kg for 

Cd. The high level of these toxic metals may be attributed to the application of 

fertilizer and waste water used for: irrigation purposes. Interestingly, 

comparison of the concentrations of Ni, Pb and Cd in tomatoes and onions 

obtained in. this research with the results reported by other investigators-reveals 

some high degree of variability. For instance, the concentration of Cd in 

tomatoes (0.04 to 0.50 mg/kg) and onions (0.19 to 0.12 mg/kg) cultivated on 

home gardens in the eastern cape province of south Africa reported by Bvenura 

and Afolayan (2012) were less than the concentrations of Cd in tomatoes and 

onions reported in this study. Abdullahi et al (2008), also found that while Pb 

and Cd concentrations in tomatoes obtained from irrigated farmlands on the 

bank of river Challawa in Nigeria ranged from 9.75 to 15.67 mg/kg and 0.58 to 

1.00 mg.kg respectively, the corresponding values in onions were from 8.50 to 

11.67 mg/kg for Pb and 0.82:to 0.98 mg/kg for Cd. The disparity in these results 

could be associated with the fact that the accumulation of heavy metals in 

vegetables depends strongly on the level of heavy metals contamination of the 

soil on which the vegetable are planted or the irrigation water used in of 
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cultivating the vegetables (Bidgeli and Seilsepour 2008). 

 

Conclusion and Recommendations 

The result obtained in the study indicated that some of the ground water samples 

contained lead and cadmium concentrations above the WHO guidelines for the 

quality of drinking water. In view of the magnitude of contamination of the 

ground water in Misau by Pb and Cd, and the health risks associated with 

drinking water when it contaminates with these toxic metals, it is recommended 

that remediation and regular monitoring programs should be set up for the 

ground water system in the town. On the part of the vegetables (tomatoes and 

onions), the findings revealed that all the analyzed samples contained nickel, 

lead and cadmium concentrations in excess of safe limits set by the WHO/FAO 

indicating high level of these metals in the selected vegetables. Based on this, 

the research suggests that further studies should be carried out to assess the 

impact of any natural and/or anthropogenic source (s) of these toxic metals in 

the study area that might be responsible for the high level of contamination of 

these vegetables, and this can be achieved through the use of different 

vegetables irrigated in the study area as samples. Doing this would enable the 

government and other stake holders to prevent further release of these toxicants 

into the environment. 
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