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Abstract

There are five main classes of indigenous vegetables, namely: Leaf vegetables like amaranth, Fruit vegetables like African
eggplant, Pulse and seed vegetables like cowpea, Tuber vegetables like sweet potato and the special class referred to as other
vegetables of which for example cauliflower belongs. This work therefore examined food mineral potentials and diversity
five (5) leafy vegetables namely; Water leaf (Talinum triangulaire), Biter leaf (Venonia amygdalina, Ugu leaf (Telfaria
occidentalis), Basella alba (green) and Basella alba (red). Leafy samples each of 0.52g slurry of the vegetables above were put
in clean ceramic crucibles in duplicate and were placed in a cool muffle furnace and ramp at a temperature of 5000C over a period
of 2 hours. They were allowed to remain at 5000C for another 2 hours before cooling down. The samples were later transferred
into a desiccator. Each of the sample was now poured into already labelled 50ml centrifuge tube. The crucibles were then first
rinsed with 5ml of distilled water into the centrifuge tubes and later with 5ml of the aqua regia solution. This process was
repeated, so as to make a total volume of 20ml. The supernatants were now decanted into clean vials and mineral analysis were
determined using flame atomic absorption spectrophotometer. The results of the analysis revealed that the amount of iron (Fe)
was highest in Basella aalba (species red) with 318.15ppm, followed by Telfaria occidentalis (ugu) with 261.22ppm; while the
least amount was obtained in water leaf with 76.60ppm and Venonia amygdalina with 100.94ppm. For the amount of manganese
(mn), the highest amount was obtained in water leaf with 320.63ppm, followed by Venonia amygdalina with 307.52ppm while
the least amount were obtained in Basella alba (green species) with 135.59ppm and Telfaria occidentalis with 49.26ppm. For the
amount of Sodium (Na), the highest amount was obtained in Basella alba (green speciies) with a value of 127.29ppm. Nitrogen
(N) amount was highest in Telfaria occidentalis with 6.03% followed by Basella alba (red species) at 5.78%, while the least
amount were found in water leaf with 4.37% and Basella alba (green species) with 1.65%. The work concludes that it is
necessary to take these vegetables at intervals together, as this would improve the level of mineral bio-availability to be used by
the body systems, and by so doing enhancing dietary diversity pattern of indigenous vegetable consumption which is needed to
improve our health and eliminate deficiency diseases.
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1. Introduction

A vegetable is usually regarded as a succulent plant or
portion of a Plant, which is consumed as a side-dish with the
starchy staple. There is no general agreement on a strict def-
inition of what is meant by vegetables, yet, five main groups
are distinguished. These are:

1. Leaf vegetables (e.g. amaranth),

2. Fruit vegetables (e.g. African eggplant),

3. Pulse and seed vegetables (e.g. cowpea),

4. Tuber vegetables (e.g. sweet potato) and, finally,

5. Other vegetables of which for example flowers (e.g.

cauliflower) are used.

Furthermore, many vegetables are defined as annuals
since they are grown for one season only, whereas several
of these plants are true biennials, and some are even per-
ennials [8]. Indigenous leaf vegetables and fruits play a
key role in income generation and subsistence, they gen-
erate high economic returns per unit input be it land, water
or labour. For instance, results of a Darwin initiative pro-
ject carried out in Benin Republic indicated that income
generated per unit area for production of Africa lettuce
(Launaea taraxacifolia) an indigenous vegetable common
in Nigeria is higher than same generated for maize (Zea
mays). Thus indigenous vegetable cultivation and output
has comparative advantage where farm size is small [3, 4,
6].

Talking about nutrition diversity, apart from providing
options for consumers and citizenry, the indigenous vege-
tables has an advantage here to be able to aggregate nutri-
ents potentials; i.e nutrients that are lacking in one vegeta-
ble will be available in the other, if taken as a mix or blend,
thus making such a better nutrients dense vegetable. Sec-
ondly, the availability of a higher amount of a particular
nutrient level in one indigenous vegetable, which might be
lower in another one, can serve as a yardstick towards
meeting specified disease or malnourished condition that
will provide a means of each of these specified vegetable to
assist in alleviating such condition of health. For example
Hibiscus sabdariffa will likely be a useful vegetable to be
recommended for an anemic condition, even though the
dosage requirements will have to be determined per specif-
ic case under investigation [3, 5].

2. Research Scope/ Methodology

The research design involves the selection of five indige-
nous leafy vegetable species:

1. Basella alba (red)

2. Basella alba (green)
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3. Telfaria occidentalis (Ugu)

4. Talinium triangulare (Water leaf, Gbure)

5. Virnonia amagdalina (Bitter leaf, Ewuro)

They were planted in a home grown garden setting for 6
weeks, in which watering was done twice a week.

2.1. Sample Collection

Duplicate samples of each of the indigenous vegetable
leaves (figure 2) were plucked from its vine, at the sixth
week of growth. These were labelled appropriately during
each year and kept in the refrigerator at -150C until ready for
analysis.

2.2. Sample Preparation

The leaves were removed and grounded into powder by a
small mortal and pestle, after which they were packed and
labelled and the powdered sample were now taken to the
Analytical laboratory IITA, Ibadan for subsequent food min-
eral analysis.

2.3. Mineral Analysis

The method described by Association of Official Analyti-
cal Chemists [1] was used for the analysis of the minerals.
Initially, Aqua regia solution was prepared in a 2litre volu-
metric flask as follows, 1.2 litre of distilled water was added
to the flask, followed by 400ml of Concentrated Hydrochloric
acid and 133ml of 70% nitric acid. The resulting solution was
diluted to 2 litres. 0.52g of the powdered samples above were
put in clean ceramic crucibles in duplicate and were placed in
a cool muffle furnace and ramp at a temperature of 5000C
over a period of 2 hours. They were allowed to remain at
5000C for another 2 hours before cooling down. The samples
were later transferred into a desiccator. Each of the sample
was now poured into already labeled 50ml centrifuge tube.
The crucibles were then first rinsed with 5ml of distilled water
into the centrifuge tubes and later with 5ml of the aqua regia
solution. This process was repeated, so as to make a total
volume of 20ml. The samples were then vortexed for proper
mixing before centrifuging for 10mins at 3000rpm. The su-
pernatants were now decanted into clean vials and mineral
analysis for zinc, iron, copper, magnesium, phosphorous and
calcium were determined using flame atomic absorption
spectrophotometer, AAS, using model Acusys 211 from Buck
Scientific, USA.
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3. Results
Table 1. Summary mean values of selected food minerals in leafy indigenous vegetables.
Parameters N (%0) P (%) Ca (%) Mg (%) K (%)
Water leaf (WTL) 4.37 0.35 157 0.41 3.04
Virnonia amygdalina (BTL) 451 0.42 1.58 0.43 2.88
Telfaria occidentalis (UGU) 6.04 0.50 2.22 0.45 2.82
Basella alba (GREEN) 1.65 0.37 1.36 0.92 3.28
Basella alba (RED) 5.78 0.14 2.60 0.95 3.75
Table 2. Summary mean values of selected food minerals in leafy indigenous vegetables.
Parameters (PPM) Na Mn Fe Cu Zn
Water leaf (WTL) 22.25 320.6m* 76.60 1.94 21.03
Virnonia amygdalina (BTL) 24.22 307.52 100.94 131 27.51
Telfaria occidentalis (UGU) 25.75 49.26 261.22 14.28 83.01
Basella alba (GREEN) 127.29 135.59 152.96 2.04 53.08
Basella alba (RED) 66.41 225.52 318.15 3.09 105.87
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Figure 1. Chart showing food mineral diversity among selected
leafy indigenous vegetables.

Figure 2. Showing Vernonia Amygdalina (Bitter Leaf), Talinum
Triangulaire (Water Leaf), Telfaria Occidentalis (Ugu Leaf), Basella
alba (Green) and Basella alba (Red) in that order.
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4. Discussion

Indigenous leafy vegetables existing in the West African
sub-region, Nigeria in particular, is very rich in vitamins and
minerals [9]. This analysis done in this study showed that
certain minerals are more inherent in a particular vegetable
species than the other [10, 11]. For example, among the five
indigenous vegetables analysed, the amount of Iron (Fe) was
highest in Basella alba (red) with 318.15 ppm followed by
Telfaria occidentalis (Ugu) with 261.22 ppm; while the least
amount was observed in water leaf with 76.60 ppm and
Virnonia amygdaliina with 100.94 ppm. The amount of
Manganese (Mn) was highest in walter leaf with 320.63 ppm
followed by Virnonia amygdalina with 307.52 ppm, while
the least amount of Manganese was in Basella alba (green)
with 135.59 ppm and Telfaria occidentalis (ugu) with 49.26
ppm. For the amount of Sodium (Na), the highest amount
was found to be in Basella alba (green) with 127.29 ppm,
followed by Basella alba (red) with 66.41 ppm, while the
least amount of Sodium (Na) were found in Virnonia amyg-
dalina (ewuro) 24.22 ppm and Waterleaf with 22.25 ppm.
The amount of Nitrogen (N) in these vegetables was the
highest in Telfaria occidentalis (ugu) with 6.03%, followed
by Basella alba (red) with 5.78%; while the least amount
was found in Water leaf with 4.37% and Basella alba (green)
with 1.65%. As for the amount of Calcium (Ca), the highest
amount was 2.60% in Basella alba (red) followed by Telfaria
occidentalis (ugu) with 2.22%; while the least amount of
Calcium was observed in Water leaf with 1.57%, while Ba-
sella alba (green) has 1.36%. For the amount of Phosphorous
(P), the highest amount of 0.5% was found in Telfaria occi-
dentalis (ugu) followed by Virnonina amygdalina (ewuro)
with 0.42%; while the least amount was found in Water leaf
with 0.35% and Basella alba (red) with 0.14%. The highest
amount of Potassium (K) was found in Basella alba (red)
with 3.75% followed by Basella alba (green) with 3.28%;
while the least amount of 2.88?% was found in Virnonia

amygdalina (ewuro) and 2.81% in Telfaria occidentalis (ugu).

The amount of Magnessium (Mg) was highest in the Basella
alba (red) with 0.95% followed by Basella alba (green) with
0.92%; while the least amount of 0.43% was found in
Virnonia amygdalina (ewuro); and 0.41% found in Water
leaf veggie.

5. Conclusion

Based on the results obtained, it will be necessary to take
these varieties of vegetables at intervals and consume them
periodically [12-14], if not together; however, those without
cooking constraints such as slimy properties when cooked can
be consumed together. This will improve or increase the
amount or level of food mineral intakes into the body system,
for enhanced dietary diversity and consumption pattern of
indigenous vegetables for improved healthy living [2, 6, 7].
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AAS Atomic Absorption Spectrometry
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