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Abstract

With consideration to food hazards and its security, this research study was conducted to determine
the concentration levels of some heavy metals in vegetables cultivated in Damboa, Nigeria. Fresh
samples of vegetables; Cucumber (cucumis spp) and Onion (Allium cepa) were obtained from the
farms in four villages, analysed by using Atomic Absorption Spectrophotometric (AAS)
techniques. Results obtained showed variations in concentration in microgram per litre (ug / L).
Eight heavy metals were determined; cadmium (Cd), chromium (Cr), copper (Cu), iron (Fe),
manganese (Mn), nickel (Ni), lead (Pb) and zinc (Zn). The analysis revealed that; Gumsuri —
Ritawa village; the concentration levels in cucumber ranged from - 0.7 + 0.06 to 5.7 £ 0.06, while
in onion ranged from 0.2 + 0.06 to 4.8 + 0.06; highest is Cd (5.7 pg / L) in cucumber. Gumsuri —
Tolori village, concentration in cucumber ranged from -6.6 = 0.06 to 0.82 + 0.02, in onion is 0.27
+ 0.01; highest is Pb (0.9 pug / L) found in onion. Katchalla - Bulari village; it ranged from -1.30 +
0.06 to 2.71 £ 0.01 in cucumber, and onion is -0.90 + 0.1 to 3.0 £ 0.1; highest is Ni (3 ug /L) in
onion, and the lowest is Pb (- 1.3 pug / L) in cucumber. Nziddamari Village; in cucumber it ranged
from -1.0 £ 0.06 to 2.16 £ 0.01 and onion ranged from -1.0 + 0.06 to 5.0 + 0.06; highest is Cd (5
pg / L) found in onion, lowest is Pb (- 1.2 pg / L) in cucumber respectively. Values obtained falls
within the recommended standard values by WHO / FAO. Conclusively, these vegetables
cultivated in Damboa area was found to be wholesome and fit for consumption as at the time of
this analysis.
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1. Introduction

For a proper livelihood and decent life living to be obtained, food hazards, food security and the
protection of our environments and their management systems must firstly to be considered in all
respects. Garba and Jimoh, (2015) stated that the economic benefit derived from plants (rain fed
or irrigated plant or crops) without recourse to the health implications has negative consequences
on human livelihood and environmental quality. Kolo et al., (2018) Gwana et al., (2017a) and
Sharma et al., (2000) stated that the protection of environment is the most vital issue today; most
important human activities such as explosive population growth, rapid progress in science and
technology, massive industrialisation and use of various chemicals in agriculture are the factors
threatening the very quality of life. The cultivation of plants has been interesting and important
sources of food and many biological substances (Bassey et al., 2016a). Food production
contributes to sense of community (Bassey et al., 2019; Gwana et al., 2017b; Brown and Carter,
2003). It has educationally and skill development benefits for society, helping to nature cultural
and horticultural knowledge of food production and usage. Urban and Peri — urban agriculture
(UPA) is an alternative way of producing food within the cities. Food production can take place
on rooftops and in backyard, community vegetable and fruit gardens and unused or public spaces
(Brown and Carter, 2003). Smit and Nasr (1992) reported that, there are 200 million urban farmers
in the world supplying food to 800 million people, or about 12% of the world population.

Plants are conveniently separated into those which are edible, those which serves as a source of
drugs or spices, those that are of ornamental value, and so forth. Although almost intensively
cultured plant rightly comes under the domain of horticulture, primary effort is centred about the
various traditional “garden” plants (Gwana et al., 2017a; Akan et al., 2013; Nirmal Kumar et al.,
2007; Sharma et al., 2000). The Horticulturist divides the edible garden plant into vegetables and
fruits. Generally considered as vegetables are those herbaceous plants of which some portion is
eaten, either cooked or raw, during the principal part of the meal, e.g. Spinach, Eggplant,
Cucumber, Onion, etc. (Hornby, 2001; Estelle and Karen, 1999). Fruit, on the other hand, are
plants from which a more or less succulent fruits or closely related structure is commonly eaten as
a food (Hornby, 2001; Jules, 1972). The consumption of vegetables and fruits as food offer rapid
and least means of providing adequate vitamins supplies, minerals and fibres. Vegetables are used
as food including those used in making soups or served as integral parts of the main sources of a
meal (Akan et al., 2013).

Consumption of food crops contaminated with heavy metals is a major food chain route for human
exposure (Ashiq et al., 2013; Awofolu, 2005; Bonce et al., 1990). Some metals are toxic when
they form poisonous soluble compounds. Certain metals have no biological role, i.e. are not
essential minerals, or are toxic when in a certain form, Metal toxicity is the effect of certain metals
in certain forms and doses on life (Bassey et al., 2016b; Wikipedia, 2008a; Wikipedia, 2008b;
NIOSH, 1976). The distribution of heavy metals in plant body depends upon availability and
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concentration of heavy metals as well as particular plant species and its population (Alloway and
Ayres, 1997; Bhata, 2002; Lees, 1994). The heavy metals or trace elements play an important role
in the metabolic pathways during the growth and development of plants, when available in required
concentration (Nirmal Kumar et al., 2007 Fishchbein, 1992). Many researchers have shown that
some common vegetables are capable of accumulating high levels of metals from the soil (Cobb
et al., 2000). Certain species of these vegetables (e.g. cabbage) are hyper-accumulators of heavy
metals into the edible tissues of plants (Xiong, 1998; Watt et. al., 1994).

Out of the one hundred and twelve (112) elements in nature, about eighty (80) are metals, most of
which are found only in trace amounts in the biosphere and biological materials. There are at least
some twenty (20) metals or metal like elements which do give rise to well organised toxic effects
in man and his ecological associates (Ashiq et al., 2013; Bunce, 1990, Watt and Cotter, 1994).
These elements include; arsenic, antimony, beryllium, cobalt, chromium, lead, manganese,
mercury, molybdenum, nickel and tin. These metals have been known to be toxic to man for
centuries, and their carcinogenic activities have also been reviewed by (Awofolu, 2005;
Okoronkwo et al., 2005; USEPA, 1986; Frust, 1977).

Among the different pollutants heavy metals have received escalating attention due to their
possible injuries effects to man, animals and plants as there are recorded to be cytotoxic,
mutagenic, and carcinogenic (Csuros and Csuros, 2002; Fischbein, 1992; Meittinien, 1975; Bryce-
Smith, 1971). Heavy metals are conventionally defined as elements with metallic properties such
as ductility, conductivity, stability and cat ions, legends specificity, etc. and atomic number greater
than 20. The most common heavy metals contaminants are arsenic, cadmium, chromium, copper,
mercury, lead, nickel, vanadium and zinc. Heavy metals form the major group of toxic pollutants
among the other pollutants, as these metals temper the harmony of the ecosystem (Csuros and
Csuros, 2002; Rao and Patnaik, 1999; DWAF, 1996; Huges et. al, 1980).

The objectives of this study is to determine some heavy metals in some vegetables (Cucumber and
Onion) samples that were cultivated in some villages in Damboa, North — Eastern Nigeria. Despite
of the enormous potential need of vegetables and fleshy fruits production and bright prospects in
Nigeria, there are various factors and challenges facing the production such produce. Factors such
as human activities, lack of base line data of the soils and Sanitised cultivation, Poor growth and
harvesting techniques, pest’s protection management procedures, etc., may lead to the
contamination of the vegetables and fruits with the heavy metals. Hence, the necessity to carry out
this study becomes necessary, will be useful in revealing the heavy metal concentration in
vegetables and fruits consumed by human and animals in Damboa, Nigeria and data obtained will
serve as base line information for further use.

2. Materials and Methods

2.1. Study Area
This study was carried out in four villages, namely; Gumsuri — Ritawa village, Gumsuri — Tolori
village, Katchalla - Bulari village and Nziddamari village, in Damboa Local Government of Borno

State, Nigeria. It has headquarters in the town of Damboa. It has an area of 6,219 km2 and a
population of 23,300 at the 2006 Census. It has an area density of 3.75 km2 per person. The postal
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code of the area is 601, with a bearing or coordinate of Longitude 110 091 011 N and 120 451 011
E and Latitude 11.1500 ON and 12.75000 OE. It is one of the sixteen local government areas that
constitute the Borno Emirate, a traditional state located in Borno state, Nigeria (Kolo et al., 2018;
Gwana, et al., 2013).

2.2. Materials

All of the materials and reagents used for this analysis were of analytical grade from Laboratory
Unit, AHP Department, Mohamet Lawan College of Agriculture, Maiduguri and National Agency
for Food and Drug Administration and Control (NAFDAC), Maiduguri, Nigeria.

2.3. Methods

In the course of carrying out this research work, all the environment and materials used are kept
hygienically clean and Standard Operation Procedures (SOP) were observed strictly.

2.3.1. Sample and Sampling

At early hours (06:30 am) in the morning, 2 fresh samples vegetables were obtained directly from
the garden farms from four locations, i.e. in Gumsuri — Ritawa village, Gumsuri — Tolori village,
Katchalla - Bulari village and Nziddamari village of Damboa Local Government of Borno State,
Nigeria. These samples are; the fruit vegetable, local Cucumber (cucumis spp). and the root or
bulb vegetable Onion (Allium cepa). These were packed in polythene bag each, labelled and
transported to the Laboratory as described by methods applied by Ashiq et al., (2013).

2.3.2. Sample Preparation

In the laboratory, the samples were unpacked and washed successively under tap water gently,
acidified water, distilled water and doubled or repeated with distilled water gently. Moisture and
water droplets were removed with aid of blotting papers. These samples were then reduced to
pieces by cutting with plastic knife, dried, first at room temperature for several days and then in
hot air oven at 60 £ 5 OC for 48 hours, as described by Ashiq et al., (2013). Fresh and dried weights
of the samples were determined, as described by Akan et al., (2013).

2.3.3. Ashing the Samples

Air dried plant materials (vegetables) were pulverized into powder, transferred into crucible dish
and put to muffle furnace, heated at 500 oC for 3 hours. It was then removed and allowed in a
desiccator to cooled and dried, as described by Ashiq et al., (2013).

2.3.4. Digestion of The Samples

To a beaker 0.5 g of the ashed samples was transferred in to 250 ml beaker each. 10 ml of 6M
Hydrochloric acid were also added to each and covered the beaker with watch glass and heat for
15 minutes, removed and cooled. 1 ml of concentrated Nitric acid was added and heated to
evaporated to direness and dehydrated the Sillica.1 ml of 6M of Hydrochloric acid was added
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again. 10 ml of distilled water was added and heated to redissolved, cooled filtered with Filter
paper Whatman No. 541 in to 100 ml volumetric flask up to the mark levelled. It was the
transferred into polythene bottle for elements analysis, as described by AOAC, (1990).

2.3.5. Sample Analysis

The method applied in the evaluations of some mineral composition of each plant materials
samples after the Ashing and the digestion, was by Atomic Absorption Spectrophotometric (AAS)
techniques as described by AOAC, (1990).

2.4. Data Analysis

Data obtained from this research study were subjected to statistical tools of analysis using mean
for the measurement of central tendency, the percentage and standard deviations for measurement

of dispersion and or discrepancy within the variables being obtained and its’ significance, as
described by Stroud and Booth, (2001).

3. Results

The results of the analysis on the determinations of heavy metals in vegetables (Cucumber and
Onion) that were cultivated in four villages in Damboa Local Government, Borno state of Nigeria
were obtained in microgram per litre (ug / L) and presented in percentage, are presented in the
tables as follows: -

Table 1 present the mean concentration levels of some heavy metals determined in some types of
vegetables obtained from Gumsuri - Ritawa village. The concentration levels in cucumber ranged
from -0.7 £ 0.06 to 5.7 £ 0.06, while in onion ranged from 0.2 + 0.06 to 4.8 = 0.06. The highest in
concentration levels is in C\cucumber with Cd (5.7 pug / L), and lowest concentration is in
cucumber having Pb (- 0.7 £ 0.06 ug / L).

Table 1: Mean concentration of some heavy metals determined in vegetables obtained from
Gumsuri - Ritawa village, Damboa.

Type of Mean concentration in microgram per litre (ug /L)

samples Cd. Cr Cu. Fe. Mn. Ni. Pb. Zn.

Cucumber | 5.7+0.06 | 0.13+0.02 | 0.07+0.02 | 1.58+0.01 | 0.41+0.01 | 0.40+0.01 - 0.18+0.01
0.7+0.06

Onion 4.8+0.06 | 0.09+0.04 | 2.24+0.01 | 1.58+0.01 | 0.53+0.01 | 0.56+0.01 | 0.2+0.06 | 0.71+0.01

*Standard 0.01 1.30 10.0 1.30 3.0 - 2.50 5.0

*SOURCE: WHO / AOAC, revision 2, section 973 — 42B(b).

Table 2 present the mean concentration levels of some heavy metals determined in two types; the
fruit vegetable, local cucumber (cucumis spp) the root or bulb vegetable onion (Allium cepa)
obtained from Gumsuri - Toluri village. The concentration level of heavy metals determined in
cucumber ranged from - 6.6 + 0.06 to 0.82 + 0.02, while in onion is 0.27 £ 0.01; highest is Pb (0.9
pg / L) found in Onion and the lowest concentration is also Lead (Pb) in the Cucumber (- 0.6 pg
/L).
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Table 2: Mean concentration of some heavy metals determined in vegetables obtained from

Type of
samples

Mean concentration in microgram per litre (ug /L)

Cd.

Cr

Cu.

Fe.

Mn.

Ni.

Pb.

Zn.

Cucumber

0.62+0.01

0.18+0.01

0.40+0.01

0.82+0.02

0.32+0.01

0.40+0.01

6.6+0.06

0.37+£0.01

Onion

0.88+0.02

0.32+0.01

0.58+0.01

0.45+0.01

0.40+0.01

0.56+0.01

0.9+0.01

0.27+0.01

*Standard

0.01

1.30

10.0

1.30

3.0

2.50

5.0

*SOURCE: WHO / AOAC, revision 2, section 973 — 42B(b).

Table 3 present the mean concentration levels of some heavy metals determined in some vegetables
obtained from Katchalla - Bulari village. From the results, it ranged from - 1.30 + 0.06 to 2.71
0.01 in cucumber, and onion is - 0.90 + 0.1 to 3.0 £ 0.1; the highest is Ni (3 pg / L) in onion. The
highest concentration level is Nickel (Ni) in onion with 3.00 pg / L and lowest in concentration
level is Lead (Pb) in cucumber with -1.3 pg / L respectively.

Table 3: Mean concentration of some heavy metals determined in vegetables obtained from

Katchalla - Bulari village, Damboa.

Type of Mean concentration in microgram per litre (ug /L)
samples Cd. Cr Cu. Fe. Mn. Ni. Pb. Zn.
Cucumber | 0.83+0.01 | 0.18+0.01 | 2.71+0.01 | 0.21+0.01 | 0.12+0.01 | 0.42+0.01 - 0.62+0.01
1.30+0.06
Onion 1.04+0.01 | 0.17+0.01 | 1.69+0.01 | 0.48+0.01 | 0.40+0.01 | 3.00£0.1 - 0.98+0.01
0.90+0.1
*Standard 0.01 1.30 10.0 1.30 3.0 - 2.50 5.0

*SOURCE: WHO / AOAC, revision 2, section 973 — 42B(b).

Table 4. present the mean concentration levels of some heavy metals determined in some types of
vegetables obtained from Nziddamari village. The concentration levels of the heavy metals
determined in cucumber ranged from - 1.0 + 0.06 to 2.16 + 0.01 and onion ranged from - 1.0 +
0.06 to 5.0 = 0.06; highest is Cd with 5 pug / L found in onion with while lowest is Pb had - 1.2 ug
/ L in cucumber respectively.

Table 4: Mean concentration of some heavy metals determined in vegetables obtained from
Nziddamari village, Damboa.

Type of Mean concentration in microgram per litre (ug /L)
samples Cd. Cr Cu. Fe. Mn. Ni. Pb. Zn.
Cucumber | 0.83+0.01 | 0.16+0.01 | 2.16+0.01 - 0.12+0.01 | 0.5%0 - 0.75+0.01
1.20+0.06 1.20+0.06
Onion 5.0£0.06 | 0.12+0.01 | 2.60+0.06 - 0.21+0.01 | 0.4+0.06 - 1.06+0.01
1.00+0.06 1.00+0.06
*Standard 0.01 1.30 10.0 1.30 3.0 - 2.50 5.0

*SOURCE: WHO / AOAC, revision 2, section 973 — 42B(b).

Table 5 present the percentage concentration levels of some heavy metals determined in some
types of vegetables obtained from Gumsuri - Ritawa, Damboa. From the results, the concentration
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level in cucumber ranges from - 9.0 to 73.4 % in onion is 44.8 to 0.8 % amongst the heavy metal
analysed respectively.

Table 5: Percentage concentration of some heavy metals determined in vegetables obtained from
Gumsuri - Ritawa, Damboa.

Type of Mean concentration in percentage (%)

samples | Cd. |Cr | Cu. |Fe. | Mn.|Ni.|Pb. | Zn.

Cucumber | 73.411.7/09 |[20.3|53 |51|-9.0]23

Onion 448108209 |146|49 |52|19 |6.6

Table 6 present the percentage concentration levels of some heavy metals determined in some
types of vegetables obtained from Gumsuri - Tolori ward of Damboa area. The concentration level
in percentage of heavy metals determined in cucumber is - 89.1 to - 5.2 %, while in onion is 6.3 to
20.5 %.

Table 6: Percentage concentration of some heavy metals determined in vegetables obtained from
Gumsuri - Tolori, Damboa.

Type of Mean concentration in percentage (%)

samples |Cd. |Cr |[Cu. |Fe. | Mn.|Ni.|Pb. | Zn.

Cucumber | -17.8|-5.210.9 [20.3|53 |51/-9.0]23

Onion 205 |74 1209|146 |49 |52|19 |6.6

Table 7 present the percentage concentration levels of some heavy metals determined in four types
of vegetables and fruits obtained from Katchalla - Bulari. The highest concentration level is Cu in
cucumber with — 38.5 to 71.5 % and the lowest concentration is also Pb in the cucumber with —
38.5 % only.

Table 7: Percentage concentration levels of some heavy metals determined in vegetables
obtained from Katchalla Bulari, Damboa.

Type of Mean concentration in percentage (%)

samples | Cd. | Cr | Cu. | Fe. | Mn. | Ni. | Pb. Zn.

Cucumber | 21.9 4.7 |715|55]3.2 |11.1|-343]|164

Onion 152 125[246|70]58 |43.7]-13.1|143

Table 8 present the percentage concentration levels of some heavy metals determined in four types
of vegetables and fruits obtained from Nziddamari in Damboa. From the results, the highest
concentration level is Cd in onions (67.7 %) and the lowest concentration is also Pb in the
cucumber (— 56.6 %) respectively.

Table 8: Percentage concentration levels of some heavy metals determined in vegetables
obtained from Nziddamari, Damboa.

Type of Mean concentration in percentage (%)

samples | Cd. | Cr | Cu. | Fe. Mn. | Ni. | Pb. Zn.

Cucumber | 59.6 | 7.5]10.9 | -50.6 | 5.7 |23.6 |-56.6|35.4

Onion 67716382 |-133(28 |54 |135 |14.3
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Mean concentration of some heavy metals determined in
vegetable obtained from Gumsuri-Ritawa village, Damboa
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Figure I: Showed the mean concentration of some heavy metals determined in vegetables
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Figure 1I: Showed the mean concentration of some heavy metals determined in vegetables
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Mean concentration of some heavy metal determined in
vegetables obtained in Katchalla-Bulari village - Danbua
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Figure I11: Showed the mean concentration of some heavy metals determined in vegetables

obtained from Katchalla-Bulari, village, Dambua.
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Mean concentration of some heavy metals determined in
Ndziddiimarri village Danbua
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Figure 1V: Showed the mean concentration of some heavy metals determined in vegetables
obtained from Nziddamarii, village, Dambua.

4. Discussion

Plants are separated into that edible and non-edible have many uses. The edible ones serve and use
as a source of foods, drugs or spices, others are for ornamental value and others purposes. Cultured
plants are mostly under the domain of horticulture and this is centred about the various garden
plants traditionally. Vegetable plants are used as food including those used in making soups or
eaten fresh and raw or served as parts of the main sources of a meal and the consumption these
vegetable plants providing adequate vitamins supplies, minerals, phytochemicals, plant proteins,
fats and oils, etc. Plant food and its products, not only to be considered to its usefulness, nutritional
and medicinal values, but its hazard and security to have be considered for the wellbeing human
and animals also.

Thus, in this research study, heavy metals or trace elements are not left behind when considering
the important role play in the metabolic pathways during the growth and development of plants
and animals, when available in required concentration levels. Heavy metals are non-biodegradable
and have persistent environmental contaminants which may be deposited on the surfaces and then
absorbed into the tissues of the vegetables plants, by absorbing them from deposits on the parts of
the plants exposed to the air from polluted environment as well as from contaminated soils. Heavy
metals contamination in vegetables cannot be underestimated as these food stuffs are important
components of human and animal diets. With consideration to Kolo et al., (2018) who stated that,
heavy metal contamination of food items is one of the most important aspects of food quality
assurance. The International and national regulations on food quality have lowered the maximum
permissible levels of toxic metals in food items. In this research study, vegetables sampled were
obtained from four different farms; in four villages (Gumsuri - Ritawa, Gumsuri - Tolori, Katchalla
- Bulari and Nziddamari), in Damboa, North - Eastern of Nigeria. These samples were analysed
and the concentration level of the heavy metals values were determined (cadmium, chromium,
copper, iron, Manganese, nickel, lead and zinc). This research study supports the works of most
authors, especially Kolo et al., (2018), Akan et al., (2013) and Ashiq et al., (2013).
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The vegetable samples that were cultivated and obtained from Gumsuri - Ritawa village, Damboa,
were determined that, Onion contained heavy metals at a concentration level of 4.8 t0 0.2 g/ L,
i.e. 44.8 % to 1.9%. The results revealed that, it had higher amount of cadmium, followed by
copper, iron, zinc, nickel and manganese. It had lead at concentration level of 1.9 % with less
chromium of 0.9 %. Cucumber was found to contain heavy metals at concentration levels of 5.7
Mg/ L (73.4 %) to -0.9 ug / L (-9 %). That means, it contained high amount cadmium also, followed
by iron, manganese and nickel. It had fewer amounts of zinc, chromium and copper with a negative
value of lead. There was lesser amount of nickel, manganese, zinc and chromium with a negative
value of lead. Copper had not been found in the analysis.

In another observation, the two vegetables (Cucumber and Onion) obtained from Gumsuri - Ritawa
village, all contained higher amount of iron concentration level, they contained higher amount of
cadmium. Only onion had high amount of copper and lesser amount of lead. All of the vegetables
obtained from the village contained lesser amount chromium, manganese, nickel and zinc. The
results obtained from this study are lower than the recommended standard value by WHO / FAO,
which makes the vegetables obtained from this village safe for consumption. It is very rich
minerals content.

These results of the analysed two (2) vegetables, obtained from Gumsuri - Tolori village, it
revealed that in onion, there are enough lead, copper, nickel and iron, moderate manganese and
chromium, and least of zinc concentration levels. In cucumber there are much concentration levels
of iron and cadmium, moderate amount of copper, nickel, zinc, manganese, and chromium, with
least amount of lead. That is, the two vegetables (Cucumber and Onion) from this area had higher
concentration levels of the heavy metals (cadmium, copper and nickel). Cucumber had higher
concentration level of iron. More amount the heavy metals; chromium and manganese in the two
vegetables was revealed from this analysis. The vegetables (Cucumber and Onion) contained more
amounts of zinc concentration levels. Only Onion had higher level of lead, but cucumber contained
negative value of concentration levels of heavy metal.

The two vegetable samples that were cultivated and obtained from Katchalla - Bulari village,
Damboa, were determined that in onion, it was found to contained heavy metals at a concentration
level of 3.0to- 0.9 ug /L, i.e. 43.7 % to -13.1 %. The results revealed that, it had higher amount
of nickel, followed by copper, cadmium and zinc. It also contained iron, manganese chromium at
moderate concentration levels. Lead was found at a negative concentration level. Cucumber
sampled obtained in this village, contained moderate amount of heavy metals at concentration
levels of 2.7 ug / L (71.5 %) to -1.3 ug / L (-34.3 %). The analysis revealed that it contained higher
amount of copper, moderate amount of cadmium and zinc at concentration levels. It had lesser
amount of nickel, iron, chromium and manganese concentrations, with a negative level of lead.

It was observed that in this research study, the vegetables cultivated in this area (Katchalla — Bulari
village); both the 2 vegetables (Cucumber and Onion) had more concentration levels of cadmium
and chromium, with negative value of lead. Both Cucumber and Onion contained moderate
amounts of copper. Onion had more iron concentration levels in them. Only Onion had higher
amount of nickel level and Cucumber had lesser concentration levels of the nickel. cucumber and
onion had moderate amounts of zinc concentration levels.
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Out of the two samples obtained from Nziddamari village, the results of the analysis revealed that,
onion sampled had higher amount of the heavy metals determined at a mean concentration levels
of 5.0 ug / L (67.7 %) to —1.0 pg / L (-13.5 %) respectively. The results also revealed that, it had
higher amount of cadmium, followed by copper and zinc. It had moderate amount of nickel,
manganese and chromium. And negative value of concentration levels of iron and lead at — 1.0 pg
/ L. Cucumber sampled obtained in this area, contained moderate amount of heavy metals at
concentration levels of 2.2 ug / L (62 %) to -1.2 pg / L (-56.6 %). The analysis revealed that it
contained higher amount of copper concentration, more amount of cadmium, zinc and nickel.
Lower concentration levels of chromium and manganese, and negative concentration levels iron
and lead. In lettuce, it revealed that, the mean concentration levels of the metals ranges from 0.1
Mg/ L (1.1%) to 2.1 pg / L (29.5%). It contained iron and lead at higher concentration, copper and
zinc at more concentration levels. It had manganese and cadmium at lower levels of concentration,
and, nickel and chromium at least concentration levels only.

From these two (2) vegetables that were obtained from Nziddamari village, it was observed that,
onion had high concentration of cadmium and zinc. Cucumber and onion and had more amount of
copper. Cucumber had adequate concentration of zinc. All of the vegetables determined from this
area had lesser concentration of chromium, manganese and nickel. Onion and cucumber had
negative values of lead concentration levels. When compared, it was found that the heavy metals
values in vegetables determined were less than the standard recommended values These makes
vegetables in this area were rich both macro and micro elemental nutrients and wholesome, fit for
consumption.

All the two vegetables sampled, cultivated in these areas were analysed and found that, they are
rich in minerals nutrients, both macro and micro elements which are used by both plants animal
metabolism. That means, the vegetables that are cultivated in these areas are good and healthy for
consumption by human beings and herbivores animals. This is because they did not exceed the
standard recommended values for consumption, i.e. they were found wholesome conclusively.

5. Conclusion

Heavy metals contamination in vegetables cannot be underestimated as these food stuffs are
important components of human diet, and its contamination of food items is one of the most
important aspects of food hazards food security, i.e., food quality assurance. Persistent
environmental contamination with heavy metals (which are non-degradable) may be deposited on
the surfaces and then absorbed into the tissues of the vegetables plants, by absorbing them from
deposits on the parts of the plants exposed to the air from polluted environment as well as from
contaminated soils.

In this research study, two different type of vegetables sampled were obtained from four different
farms; in four villages (Gumsuri - Ritawa, Gumsuri - Tolori, Katchalla - Bulari and Nziddamari),
in Damboa, North - Eastern Nigeria. The results of the analyses obtained from the four (4) villages,
it revealed that, enough amount of the eight of the heavy metals being determined (comprises of
macro micro elements), are present in the two vegetables that were analysed from these areas had
higher concentration levels of the heavy metals determined; cadmium, chromium, copper, Iron,
manganese, nickel, lead and zinc.
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It was observed that, the two vegetables (Cucumber and Onion) obtained from the said villages,
all contained higher amount of iron concentration level and higher amount of cadmium. Only onion
had high amount of copper and lesser amount of lead. All of the vegetables obtained from the
village contained lesser amount chromium, manganese, nickel and zinc and it is less than the
standard recommended values given by WHO and FAO. These make the vegetables obtained from
these villages safe for consumption. It is very rich in minerals content, i.e. found that, they are rich
in minerals nutrients, both macro and micro - elements which are used by both plants and animal
metabolism. That means, they are good and healthy for consumption by human beings, this is
because they did not exceed the standard recommended values for consumption, that is, they were
found wholesome.

6. Recommendations

We recommend that restudies need to be carried out on heavy metals in vegetables and fruits in
the study areas, in order to ascertain and determine the other heavy metals that are not involved in
this study and the uses of these vegetables (Cucumber and Onion) from this area are found fit and
wholesome for consumption.
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