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Abstract: The analysis of proximate and some essential major elements (calcium, magnesium, potassium and sodium) of 

the leaves of Telfairia occidentalis, Moringa oleifera and Brassica oleracea was carried out using standard methods of food 

analysis. The result of proximate composition revealed remarkable ash contents of 16.40±0.5 and 11.17±0.2% for leaves of 

Telfairia occidentalis and Brassica oleracea respectively, indicating that these two vegetable samples are good mineral 

sources, since ash content of a plant material is an index of total mineral content. High carbohydrate contents led to a 

corresponding high energy values of 354.20±0.7 kcal/100g (Telfairia occidentalis), 363.60±1.2 kcal/100g (Moringa 

oleifera) and 319.80±0.7kcal/100g (Brassica oleracea). High potassium concentrations of 742±1.60, 667±3.80 and 

1917±1.03mg/100g obtained for the leaves of Telfairia occidentalis, Moringa oleifera and Brassica oleracea respectively 

also implied that these vegetables could serve as better potassium sources for hypertensive patients. Recorded Nutrient 

density (ND) of greater than 100% recorded for all the elements revealed that the analysed selected vegetables could serve 

as alternative source of supplement for these mineral elements. 
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1. Introduction

Vegetable often mean an edible part of a plant other than 

a sweet fruit or seed, which typically implies the leaf, stem 

or root of a plant [1]. Vegetables play an important role in 

human nutrition; they offer the most rapid and lowest cost 

source of fibers, minerals and vitamins to the majority of 

people in developing countries, where they are frequently 

consumed in relatively small amounts as side dish or relish 

with the staple foods [2]. The wide variation in color, taste 

and texture of various vegetables is an interesting 

additional touch to the meals. Hence, the cultivation and 

consumption of green leafy vegetables cuts across different 

races because of their nutritional and health benefits [3].  

2. Main Body 

Telfairia occidentalis is a nutritious vegetable which 

contains various kinds of nutrients such as starch, protein, 

carotene, vitamin B, vitamin C as well as calcium, 

phosphorus and other mineral substances. Common names 

for the plant include fluted gourd, fluted pumpkin, and 

“ugu” by Igbo language in Nigeria. Its therapeutic values in 

human health include prevention and treatment of diabetes, 

elimination of radioactive substances, lowering blood sugar 

and easy digestion [4].  

The common name of Moringa oleifera is drum stick 

and is locally referred to as “zogele” by Hausas in Nigeria 

[5]. Its leaves could serve as an important source of nutrient 

for all ages. In Senegal for instance, Moringa oleifera plays 

significant role as part of normal diet and in the treatment 

of malnutrition in children, pregnant and nursing women 

[6]. Brassica oleracea commonly called cabbage is 

primarily eaten raw or cooked. Cabbage can also be 

included in dieting programs, as it is a low calorie food. 

Fresh cabbage juice has been shown to promote rapid 

healing of peptic ulcers [7].  

The aim of this research is to evaluate the nutritional 

content and the mineral elements of the leaves of Telfairia 

occidentalis, Moringa oleifera and Brassica oleracea with 

the view of their being incorporated into the dietary food of 

the Nigerian nation. 
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3. Material and Methods 

3.1. Sample Collection and Sample Treatment 

The samples of Telfairia occidentalis, Moringa oleifera 

and Brassica oleracea used in this study were purchased 

from central market in Minna, Paiko and Zungeru markets in 

Niger State, Nigeria. The leaves were separated from the 

stem, washed with tap water and rinsed with little distilled 

water to remove the sand and other impurities. They were air 

dried in the laboratory to remove the surface water, and 

thereafter oven dried at 80
o
C to a constant weight. The dried 

leaves were then ground in porcelain mortar, sieved through 

2 mm mesh sieve and stored in polythene bag. The powdered 

sample was used for both proximate and mineral analysis.  

3.2. Proximate Analysis 

The moisture content of the fresh leaves were determined 

by drying 5.00 g of the leaves ( triplicate) in a Gallenkamp 

oven at 105
o
C until constant weight was attained[8]. Ash 

content was determined according to the method described 

by Ceirwyn[9], which involved dry ashing in lenton muffle 

furnace at 600
0
C until grayish white ash was obtained. 

Crude protein content was determined by multiplying the 

value obtained from Kjeldahl’s nitrogen by a protein factor 

of 5.3(a factor recommended for vegetable analysis). Crude 

lipid was quantified by the method described by AOAC [8] 

using the soxhlet apparatus and petroleum ether (B.P. 60
o
C- 

80
o
C) as a solvent. Crude fiber was determined by acid-

base digestion with 1.25% H2SO4 (w/v) and 1.25% NaOH 

(w/v) solutions. Available carbohydrates were calculated by 

difference i.e. Available Carbohydrates (%) = 100 – (crude 

protein+ crude lipid+ crude fibre +ash)[8].  

Energy (calorific) value (kcal/100g) = (Crude lipid x 8) + 

(Crude protein x 2) + (Carbohydrate x 4) [10]. 

3.3. Samples Preparation for Mineral Analysis 

6.00g of the powdered sample was weighed into a 

crucible and gently heated over a bunsen burner until it 

charred. The charred sample with the crucible was 

transferred into a lento muffle furnace at about 600
o
C and 

content ashed until grayish white ash was obtained. It was 

cooled first at room temperature and then in a desiccator. 

5.00 cm
3
 of concentrated HCl was added and heated for 5 

minutes on a hot plate in a fume cupboard. The mixture 

was then transfer into a beaker and the crucible washed 

several times with distilled water. The mixture was made 

up to 40.00 cm
3
 and boiled for 10 minutes over a bunsen 

burner. This mixture was then cooled, filtered and rinsed 

into 100 cm
3
 volumetric flask and made up mark [9]. The 

extract was prepared in triplicates. 

Sodium (Na) and Potassium (K) were analysed by flame 

atomic emission spectrophotometer. The concentrations of 

calcium (Ca) and magnesium (Mg), in the solutions were 

determined using Atomic Absorption Spectrophotometer, 

AAS (AAS Analyst 200). 

3.4. Nutrient Density (ND) 

This was estimated using the equation [11] below:  

 

Where Np = nutrient concentration (mineral element in 

the food), 

Ep = energy supplied by food, 

Nr = recommended daily intakes of nutrient and 

Er = recommended energy intake. 

3.4. Data Analysis 

Data were generated in triplicates and the mean standard 

deviation determined according to Steel and Torrie [12]. 

4. Results and Discussion 

4.1. Proximate Composition 

As indicated in Table 1, the moisture contents of 

5.90±0.2, 7.60±0.3 and 9.78±0.4% obtained from the 

studied vegetables were very low. Ash content for the 

leaves of Moringa oleifera was low when compared to 

11.17±1.2 and 16.40±0.5% recorded for Brassica oleracea 

and Telfairia occidentalis leaves respectively. Since ash 

content of a plant material is an index of total mineral 

content it implies that Brassica oleracea and Telfairia 

occidentalis leaves are better mineral sources. 

Table 1. Proximate composition of the studied leaf samples 

Parameter 

Concentration (% Dry weight)a 

Telfairia 

occidentalis 

Moringa 

oleifera 

Brassica 

oleracea 

Moisture contentb 5.90±0.2 7.64±0.3 9.78±0.4 

Ash content 16.40±0.5 3.67±0.6 11.17±0.2 

Crude Protein 31.19±4.6 27.71±4.3 34.20±1.2 

Crude Fiber 2.55±0.8 9.44±1.6 13.99±1.4 

Crude Lipid 9.96±0.6 9.32±0.6 11.91±2.2 

Carbohydrate 34.95±0.4 42.21±4.5 18.96±4.4 

Energy (kcal/100g) 354.20±0.7 363.60±1.2 319.80±0.7 

aThe data are mean value ± standard deviation (SD) of triplicate 

 bValue expressed as % wet weight 

Crude protein content is within the range of 27.71±4.3 

and 34.20±1.2% which is high when compared to 

3.33±0.07% indicated for the leaves of Ocimum 

gratissimum [13]. This revealed that samples analysed are 

moderate protein sources. The crude fiber content in the 

leaves of this study is low but can still make sigficant 

contribution to dietary intakes since fiber lowers the body 

cholesterol level, thus decreasing the risk of cardiovascular 

diseases [14]. Though low, the concentration of lipid 
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ranged from 9.32±0.6 to 11.91±2.2%, which is in 

agreement with the general observation that leafy 

vegetables are low lipid containing foods that plays 

significant role in avoiding obesity [15].  

Main function of carbohydrate in the body is for energy 

supply. Ifon and Bassir [16] observed that leafy vegetables 

may not be an important source of carbohydrates due to 

their consumption along with other carbohydrate rich food 

such as cereals. The calorific values of most vegetables are 

low. The values of 354.20±0.7, 363.60±1.2 and 

319.80±0.7Kcal/100g for the leaves of Telfairia 

occidentalis, Moringa oleifera and Brassica oleracea 

respectively were similar to 300.94±5.31kcal/100g reported 

for water spinach leaves by Umar et al., [17].  

4.2. Mineral Content 

Proximate and mineral composition of the leaves of 

Telfairia occidentalis, Moringa oleifera and Brassica 

oleracea are presented in Table 2. Potassium concentration 

in the samples analysed ranged from 667±3.80 mg/100g to 

1917±1.03mg/100g. Sodium is required by the body to 

regulate blood pressure and blood volume. Sodium content 

was within 98±3.0 and 170±2.0 mg/100g range which is 

remarkably lower than 805.60±0.01mg/100g reported for 

the leaves of Balanites aegyptiaca [18]. Sodium to 

potassium ratio of less than one has been recommended for 

the prevention of high blood pressure [19]. Thus, the 

consumption of the selected leafy vegetables in this study 

could probably serve to reduce high blood pressure diseases 

in the human body, due to the less than one value obtained 

for their Na/K ratio (Table 2). 

Table 2. Mineral composition of the selected leaves studied 

Mineral Elements 

Concentration (Dry matter)a 

Telfairia 

occidentalis 

Moringa 

oleifera 

Brassica 

oleracea. 

K(mg/100g) 742±1.60 667±3.80 1917±1.03 

Na(mg/100g) 98±3.0 132±1.10 170±2.0 

Ca(mg/100g) 519±1.90 906±8.60 387±8.0 

Mg(mg/100g) 425±9.0 333±9.0 237±1.80 

Na/K 0.13 0.20 0.1 

Calcium plays an important role in building strong as 

well as in the keeping healthy bones and teethes at both 

early and later life. 519±1.90, 906±8.60 and 387±8.0 

mg/100g are the calcium concentrations in Telfairia 

occidentalis, Moringa oleifera and Brassica oleracea 

leaves respectively. The leaves of Telfairia occidentalis, 

Moringa oleifera and Brassica oleracea contain 425±9.0, 

333±9.0 and 237±1.80 mg/100g as Mg concentration which 

is high when compared to 79-107 mg/100g found in 

Ipomoea batatas leaves [20]. 

Nutrient density (ND) is the index of nutritional quality 

used to evaluate the nutritional significance of mineral 

elements and food materials with ND of 100% supply the 

nutrient needed in the same proportion as the calorie 

needed. The obtained ND values for vegetables of this 

study (Table 3) showed that all the mineral elements in the 

samples analysed have nutrient density greater than 100%, 

which further confirmed that the leaves of Telfairia 

occidentalis, Moringa oleifera and Brassica oleracea could 

serve as source of mineral element supplements. 

Table 3. Nutrient density of mineral elements in the leaves studied 

Minerals 
RDA 

(mg) 

Nutrient density (%) 

Telfairia 

occidentalis 

Moringa 

oleifera 

Brassica 

oleracea. 

K 2000 314 275 899 

Na 500 166 218 319 

Ca 1200 366 623 303 

Mg 350 1028 785 635 

4. Conclusion 

The high ash contents obtained for the leaves of Telfairia 

occidentalis and Brassica oleracea make them better 

mineral sources than Moringa oleifera leaves. Crude 

protein contents were quite high in the studied samples, 

thus suggesting that they can serve as a protein supplement. 

High potassium content was recorded for Brassica oleracea 

which makes it better potassium source especially for 

hypertensive patient since potassium reduces high blood 

pressure. The proximate and mineral elements results 

obtained from the analyses of Telfaira occidentalis, 

Moringa oleifera and Brassica oleracea indicate that 

consumption of these vegetables in adequate amount could 

contribute immensely towards meeting human nutritional 

need for normal body growth and adequate protection 

against diseases caused by malnutrition. 
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