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Abstract

The leaf of Vernonia calvaona was analysed for its phytochemical, proximate, anti-nutrient, mineral elements
and vitamin compositions using standard analytical procedures. Flavonoids (7.07 + 0.43%) were the most
dominant plant secondary compound, followed by steroidal saponins (4.42 + 0.23%), phenolic compounds (3.19
+ 0.05%), and carotenoids (1.62 + 0.11%). Alkaloids (1.26 + 0.13%), and sesquiterpene lactones (1.64 £ 0.13%)
were also present in the plant. The proximate analysis of the fresh leaf gave a carbohydrate content of 20.80+
0.67 mg/100 g, with a corresponding reducing sugar content of 8.56 £ 0.06 mg/100 g. The sample also gave a
protein content of 19.80 + 0.61 mg/100 g and fat content of 4.17 +0.15 mg/100 g respectively. The total fatty
acid content of the plant was 3.57 = 0.52 mg/100 g. Overall the green-leafy vegetable of Vernonia calvaona
which is usually eaten raw and fresh contains a very balanced nutrient composition and provides a total
metabolising energy value of 844.49 + 6.19 KJ/100 g. The plant has a crude fibre content of 7.63 = 0.22 mg/100
g and an ash content of 10.67 + 0.33 mg/100 g respectively. The anti-nutrient levels, including oxalates (0.34 +
0.04 mg/100 g), phytates (0.94 £ 0.04 mg/100 g) and cyanates (0.09 £ 0.01 mg/100 g) were low compared to
many known vegetables. The leaf is rich in vitamins (Vit C 11.33 + 0.88, Vit A 0.61 + 0.01 and Vit E 0.99 + 0.13
mg/100 g). The leaf is also rich in vitamins B, B, Be niacin and folic acid. The mineral profile of the leaf
sample is also impressive, and includes some key elements such as, Fe, Zn, Ca, Na, K, Mg, P and Se. It may be
concluded that the leaves of V. calvaona contribute to nutrient intake by the consuming populations in Nigeria
and can serve as an antimalarial, antidiabetic, fertility agent, anti-cancer, anti-ulcer and cardioprotective agent.
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1. Introduction

Vernonia calvaona Hook (Astereaceae) is popularly known as “Ekeke leaf” among the indigenous people of the
central senatorial district of Cross River State of Nigeria. It is a small shrub of less than 1m tall with petiolate
leaves of about 10.0 mm wide which serve as a green-leafy vegetable as well as being used for ethno-medical
purposes in Nigeria and Cameroun. It is popularly eaten raw and fresh as a local delicacy with or without palm
oil in pepper sauce. It serves as a component of traditional salad among the indigenous consumers. It may also be
cooked in native soups and stew, and in the preparation of potatoes, yam and plantain porridge. Its consumption
is based on the native belief that the plant as a whole cures heart diseases, blindness, diabetes, malaria, stomach
ache and as an anti-helminthic agent. It is eaten to prevent constipation. Most people eat it fresh and raw because
the vegetable imparts a sweet taste like sugar in the tongue after its consumption. It is less bitter than the sister
plant (Vernonia amygdalina), and yet both plants are used for the same ethno-medicinal purposes. The plant is
widely distributed in South Western Cameroun and South-Eastern part of Nigeria, just like its close relatives V.
tenoreana, and V. amygdalina. These three species are morphologically similar in many respects, though they
can be differentiated using some anatomical features such as the height and broadness of the leaves, as well as
the intensity of bitter taste of plant. Of these three species V. calvaona is the shortest in height. On the other hand,
V. amygdalina is the most bitter of the three, followed by V. fenoreana and the least bitter is V. calvaona. Nothing
has been scientifically reported about V. calvaona, inspite of its rich phytochemical and nutrient composition
which contributes significantly to the dietary nutrient intake by the consuming populations of Eastern Nigeria
and South Western Cameroun. Its popular sister species (V. amygdalina and V. tenoreana) have been thoroughly
investigated with respect to human nutrition, glycaemic effect, lipidemic effect, antimalarial, anthelminthic,
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anti-diabetic and antitumorigenic activities (Gyang et al., 2004; Ojiako & Nwanjo, 2006; Igile et al., 1995;
Ebong et al.,, 2008). Considerable attention had been focused on the pharmacodynamic properties of V.
amygdalina especially its hypoglycaemic activities (Ogbuokiri et al., 1989; Akah & Okafor, 1992). More
recently, Abosi and Raseroka (2003) and Izevbigie et al. (2004) discussed antimalarial, anthelminthic and
antitumorigenic properties of V. amygdalina. ljeh and Ejike (2011) reviewed the work so far done on the
medicinal potential of V. amygdalina and hope for the future on the usefulness of this plant for food and
medicinal purposes. On the other hand, V. calvaona has received very little or no attention in this respect despite
its close taxonomic relationship to V. amygdalina and its various and potential medicinal and dietary uses.

The importance of the nutritional quality of vegetables to Nigerians has resulted in increased demand for
knowledge of the nutrient composition of vegetable foods. Green leafy vegetables are important components of
the dietary regime of humans because they provide the necessary vitamin and mineral elements required for
growth and maintenance of good health through all ages (Fasuyi, 2006). Green-leafy vegetable foods also
contain antinutrients which reduce the bioavailability of important nutrients substances in foods (Akindahunsi &
Salawu, 2005; Binita & Khetarpaul, 1997). Aleto and Adeogun (1995), reported that some antinutrients exhibit
protective effects thus making them serve dual purposes. For instance, oxalates bind to calcium to form calcium
oxalate crystals, which prevent the absorption and utilization of calcium by the body thereby causing diseases
such as rickets and osteomalacia (Ladeji et al., 2004). The calcium crystals thus formed may also precipitate
around renal tubules causing renal stones. On the other hand phytatic acid combines with some essential
elements such as Fe, Ca, Zn and P to form insoluble salts called the phytates which are not absorbed by the body
thus making the minerals non-bioavailable. Saponins are plant naturally occurring steroidal or triterpenoidal
glycosides found in a wide variety of plants. Some are known to be poisonous to humans, causing cell lysis and
hemolysis, teratogenesis, and post—partum hemorrhage when ingested orally or when injected into the blood
stream (Igile et al., 1994; Applebaum et al., 1969).Tannins are water soluble phenolic compounds with the ability
to precipitate proteins from aqueous solutions. They occur almost in all vascular plants. They combine with
digestive enzymes thus making them unavailable for digestion (Agbara, 2003; Binita & Khetapaul, 1997).
Despite the fact that vegetables are widely consumed because of their accepted nutritional value, there is lack of
sufficient information on the antinutritional factors in some of them, including V. calvaona. The present study
was therefore undertaken to assess V. calvaona for its nutrient value and phytochemical composition, as well as
to determine the level of antinutritional factors in the vegetable, with a view to advancing further research into its
potential medicinal and pharmacological value to mankind.

2. Materials and Methods
2.1 Source of Plant Material

Vernonia calvaona (Ekeke) green-leafy vegetable was purchased from Assiga daily market in Yakurr LGA of
Cross River State of Nigeria and quickly washed and stored under refrigeration. The plant sample was
authenticated by Dr. Michael Eko, a Botanist in the University of Calabar, Nigeria, and a voucher specimen
(BCH/VC/02) was deposited in the Herbarium of the Department of Biochemistry, University of Calabar,
Nigeria.

2.2 Sample Preparation

Five hundred grammes (500 g) of the leaves were washed, cut into small pieces and air-dried at room
temperature (27 + 1.50 °C) for seven days for phytochemicals and anti-nutrients investigation and for the

determination of mineral elements. The samples were ground into powder and stored each in an air tight bottle
prior to use for analysis. Fresh leaf samples were used for the analysis of proximate composition and vitamins.

2.3 Phytochemical Analysis

Phytochemical analysis for tannins, phenolics, flavonoids, saponins, carotenoids, sesquiterpenoids, cardiac
glycosides and alkaloids were carried out according to known and standard methods.

Tannins were estimated using the Folin-Denis spectrophotometric method (Pearson, 1976). Saponin content was
determined using the method of Birk et al. (1963) as modified by Hudson and El Difrawi (1979). Flavonoids,
alkaloids and sesquiterpene lactones were determined by ethyl acetate extraction and gravimetric measurement,
the alkaline precipitation and gravimetric method, and the double extraction and gravimetric measurement,
respectively as described by Harbone (1973).

2.4 Analysis of Anti-Nutrients
Total oxalate was determined according to the procedure of Day and Underwood (1986). Phytate content was
determined using the method described by Reddy and Love (1999). Hydrocyanic acid content was determined
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using the alkaline titration method of AOAC (1990).
2.5 Vitamin Analysis

The composition of the water-insoluble vitamins, riboflavin, thiamine and pyridoxine, were determined by the
method described by Scalar (2000), while ascorbic acid content was determined by the method of AOAC (1980).
Vitamin A concentration was determined by the spectrophotometric method described by Pearson (1976).

2.6 Mineral Analysis

Minerals were determined after the dried powdered samples were first digested with nitric acid and perchloric
acid and the filtered aliquots were used for the determination of sodium, potassium, calcium, magnesium,
phosphorus, iron, copper, zinc, selenium, chromium, cobalt and manganese content. Potassium and sodium were
determined by the Flame photometric method. Iron, copper, zinc, manganese, chromium, cobalt, selenium
calcium and magnesium were determined by atomic absorption spectrophotometric method described by James
(1995; AOAC, 1990).

2.7 Proximate Analysis

The analysis of the proximate composition of V. calvaona leaf was carried out using the official methods of
analysis of the Association of Official Analytical Chemists (AOAC, 1984) and the FAO (1986).

2.7.1 Determination of % Moisture Content of V. calvaona
The leaf sample was ground to a fine form and mixed well. Two grammes (2 g) of the sample was accurately
weighed into a moisture dish (in triplicate). The sample was dried for 24 hrs at 105 °C. After drying, the samples

were removed from the oven (Memmert U.27) and placed in a desiccator to cool to constant weight. The
percentage moisture content was calculated as follows:

(Y~ Z)x100
X

where, X and Y are the sample weight and the weight of dish + sample, respectively prior to drying, and Z the
weight of dish + sample after drying. Y — Z is the loss in weight of sample after drying.

% Moisture =

2.7.2 Determination of % Ash Content of V. calvaona

Five grammes (5 g) of the leaf sample (fine form) was weighed into a porcelain dish that had previously been
weighed. This was dried at 105 °C for three hours in an oven. The dish with content was transferred to a muffle
furnace (Heraeus M 110) and ignited at 500 °C until free from carbon (residue appears greyish-white). This was
removed from the oven and the ash moistened with a few drops of water (to expose bits of unashed carbon). The
ash was re-dried in the oven at 100 °C for 3 hours and re-ashed in the furnace at 500 °C for another one hour.
This was removed from the muffle furnace, placed in a desiccator until it cooled, and was then weighed. The
percentage ash was calculated as follows:

o s~ (™ i)xlOO

where,

X = sample weight prior to drying

Y = weight of dish and contents after ashing

Z = weight of empty dish.

2.7.3 Determination of % Crude Protein of V. calvaona

Two grammes (2 g) of oven dried ground leaf sample was placed into 30 ml Kjeldahl digestion flask (Gerhardt).
Fifteen millilitres (15 ml) of concentrated sulphuric acid and 1 g of catalyst mixture were added into the flask.
The flask was gently heated on a digestion rack in a fume cupboard until a greenish clear solution appeared.
After about 30 minutes when the digest had cleared, the flask was heated for another 30 minutes and allowed to
cool. Ten millilitres (10 ml) of distilled water was added to avoid caking. The sample was transferred to the
Kjeldahl apparatus (Gerhardt). A 50 ml receiver flask containing 5 ml boric acid-indicator solution was placed
under the condenser of the distillation apparatus so that the tip was about 2 c¢cm inside the solution. To the
digested sample in the apparatus was added 10 ml of 40% NaOH solution through funnel stopcock. Distillation
commenced immediately by closing the steam by-pass and opening the inlet stopcock on the steam jet arm of the
distillation apparatus. When the distillate reached the 35 ml mark on the receiver flask, distillation was stopped
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by closing inlet stopcock first, then opening the steam by-pass. The condenser tip was rinsed with distilled water.
The excess acid was titrated to first pink colour with 0.IN NaOH. The percentage crude protein was calculated
as follows:

Titre x14.01x Normality of the acid x100x 6.25
1000 x weight of samp

%Crude protein =

Where, 6.25 is a general factor suitable for products in which the portion of specific protein is not well defined.
14.01/1000 is a constant and titre is the volume after titration.

2.7.4 Determination of % Crude Fat (Ether Extract) Content of V. calvaona

Five grammes (5 g) of the ground leaf sample was placed in a thimble lined with a circle of filter paper. The
thimble with its contents was placed in a 50 ml beaker and dried in an oven for 6 hours at105 °C .The thimble
with its contents was transferred to a Soxhlet extractor. The beaker was rinsed three times with ethyl ether and
emptied into the Soxhlet extraction flask. The sample contained in the thimble was extracted with ethyl ether for
6 to 8 hours at a condensation rate of 3 - 6 drops per second. At the completion of the extraction, the fat extract
was transferred from the extraction flask into a pre-weighed evaporating dish with several rinsing of ethyl ether.
The evaporating dish was placed in a fumehood with the fan on, to evaporate the ethyl ether until no odour was
detectable. The dish with its contents was dried in an oven for 30 minutes at 105 °C, removed from the oven,
cooled in a desiccator to constant weight and weighed. The percentage crude fat was calculated as follows:

W2-W1x100

%Crude fat (ether extract) = S

where:

W1 = weight of empty evaporating dish

W2 = weight of evaporating dish + content after drying.

S = sample weight before drying.

2.7.5 Determination of %Crude Fibre Content of V. calvaona

Five grammes (5 g) of ground sample was weighed and placed in a 1 litre conical flask. A 150 ml pre-heated
0.128 M H,SO, was added and the content boiled for 30 minutes. The content was filtered through fluted funnel
and the residue washed three times with hot water. To the digest was added 150 ml preheated 0.15 M KOH and
heated to boiling. Some drops of antifoaming agent (n-octanol) was added and the content boiled slowly for 30
minutes, filtered and the residue washed three times with hot water, followed by washing three times with
acetone in Cold Extraction Unit (Tecator1615). The resulting residue was dried in the oven at 130 °C for 1 hr,
cooled in a desiccators and weighed, and then ashed at 500 °C for 30 minutes, cooled in a desiccator and later
weighed. The percentage crude fibre was calculated as follows:

where:

W2-W1x100
Wi

%ocrude fibre =

W1 = Sample weight before drying

W2 = Weight of residue after drying

W3 = Weight of residue after ashing

2.7.6 Determination of Nitrogen-Free Extract Content of V. calvaona

The nitrogen-free extract of leaf sample was determined by summing up the percentages of moisture, ash, crude
protein, fat (ether extract) and crude fibre, and subtracting from 100 (Mcdonald et al., 1973). The difference in
value was designated the nitrogen-free extract.

2.7.7 Determination of Carbohydrate Content of V. calvaona

The percentage carbohydrate content of the leaf sample was determined by summing up the percentages of
moisture, ash, crude protein, fat (ether extract) and subtracting from 100 (Mcdonald et al., 1973). The difference
in value was taken as the percentage total carbohydrate content of the leaf sample. The total carbohydrate of the
leaf sample is contained in two fractions, the crude fibre and the nitrogen—free extract.
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2.7.8 Energy Value
This was calculated in (KJ/100g) using the equation: [(37 x fat) + (17 x carbohydrate) + (17 x protein).
2.8 Statistical Analysis

All determinations were done in triplicates and data were expressed as Mean = SEM. These data were subjected
to analysis of variance (ANOVA).

3. Results

The results of the phytochemical composition, proximate analysis, anti-nutrients, mineral elements and vitamin
composition of the vegetable sample are shown in Tables 1-5.

3.1 Phytochemical Composition

Table 1 shows the types and quantities of secondary compounds of metabolism present in the leaf sample
analyzed. Flavonoids were shown to be present in appreciable amounts, followed by phenolic compounds and
saponins. This suggests that V. calvaona is a strongly antioxidative plant.

Table 1. Phytochemical composition of Vernonia calvaona leaves (%o W/W DMB)

Constituent Mean SEM
Tannins 0.67 +0.03
Flavonoids 7.07 +0.43
Alkaloids 1.26 +0.13
Sesquiterpene lactones 1.64 +0.13
Phenolic Compounds 3.19 +0.05
Steroidal Saponins 442 +0.23
Cardiac glycosides 1.40 +0.17
Carotenoids 1.62 +0.11

Values are mean + SEM of three determinations. ¥DMB = dry matter basis.

3.2 Proximate Composition

Table 2 shows the proximate composition of the leaf sample. The carbohydrate, protein and moisture content
occured in appreciable amounts, suggesting that the leaf is a food material. The fibre and ash contents were also
high and suggests the high nutritive value of V. calvaona.

Table 2. Proximate composition of Fresh leaves of Vernonia calvaona (mg/100 g)

Constituent Mean SEM

Total Protein 19.80 +0.61
Total Fat 4.17 +0.15
Total Fatty acid content 3.57 +0.52
Carbohydrate 20.80 +0.67
Reducing Sugar 8.56 +0.06
Crude Fibre 7.63 +0.22
Ash Content 10.67 +0.33
Moisture content 37.67 +0.33

Energy (KJ/100g) 844.49 +6.19

Values are mean + SEM of three determinations.

3.3 Anti-Nutrient Composition

Table 3 shows the anti-nutrient composition of the leaf sample. All the three major anti-nutrients (oxalates,
phytates and cyanates) gave low and non-toxic values with respect to known vegetables in human nutrition.
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Table 3. Antinutrient composition of fresh Leaves of Vernonia calvaona (mg/100 g)

Constituent Mean SEM

Oxalates 0.34 +0.04
Phytates 0.94 +0.04
Cyanates 0.09 +0.01

Values are mean + SEM of three determinations.

3.4 Mineral Profile

The mineral composition of the plant sample is presented in Table 4. Iron, sodium, potassium and calcium were
present in appreciable quantities. Generally, the plant is rich in vital mineral elements, confirming its use as a
multi-purpose plant in nutrition and ethno-medicine.

Table 4. Mineral Composition of fresh leaves of Vernonia calvaona (%W/W DMB)

Constituent Mean SEM

Fe 1.11 +0.07
Zn 0.54 +0.01
Co 0.40 +0.01
Cu 0.39 +0.03
Cr 0.63 +0.05
Na 1.08 +0.09
Mg 0.85 +0.07
Mn 0.25 +0.08
K 2.46 +0.12
Ca 1.04 +0.22
P 0.68 +0.02
Se 0.06 +0.01

Values are mean + SEM of three determinations.

3.5 Vitamin Composition

Table 5 shows the results of the vitamin composition of the leaf sample of V. calvaona. Vitamin C occurred
highest followed by vitamins E, B; and A respectively. The presence of vitamins A, C and E supports the
potential value of this vegetable in anti-oxidation function.

Table 5. Vitamin Composition of fresh leaves of Vernonia calvaona (mg/100 g)

Constituent Mean SEM
Vitamin C 11.33 +0.88
Vitamin A 0.61 +0.01
Vitamin E 0.99 +0.13
Vitamin B; 0.94 +0.03
Vitamin B, 0.16 +0.01
Vitamin By 0.56 +0.33
Folic Acid 0.26 +0.05
Niacin 0.34 +0.02

Values are mean = SEM of three determinations.
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4. Discussion
4.1 Phytochemicals

The presence of flavonoids in appreciable amount (7.07 + 0.43 %), inferred that the vegetable has the biological
functions such as anti-oxidation, and protection against allergies, inflammation, free radical, platelet aggregation,
microbes, ulcers, hepatoxins, viruses and tumour (Okwu, 2004; Farquar, 1996). Flavonoids are potent water
soluble antioxidants and free radical scavengers which prevent oxidative cell damage, and have strong anticancer
and anti-ulcer activity and protection against the different levels of carcinogenesis (Okwu, 2004). Steroidal
saponin content of 4.42+0.23% suggests the usefulness of the vegetable as a potential fertility agent. The saponin
level is however low, when compared with the results from other works (Umaru et al., 2007; Ekop, 2007;
Nkafamiya et al., 2007; Nkafamiya et al., 2010). Steroidal saponins at low levels < 10% are said to be safe and
non-toxic. Saponins are glycosides containing polycyclic aglycone moiety of either C27 steroid or C30
triterpenoids attached to a carbohydrate sugar. High Saponin levels have been associated with gastroenteritsis,
manifested by diarrhea and dysentery (Awe & Sodipo, 2001). The presence of appreciable amounts of
sesquiterpene lactones (1.64 + 0.13%), and carotenoids (1.62 + 0.11%), suggests that the plant may be useful as
an anticancer and anti-ulcer agent, a claim that seem to support the traditional use the leaves for ethno-medical
purposes.

Alkaloids were present in appreciable amount (1.26 + 0.13%). Alkaloids are one of the most efficient
therapeutically significant bioactive substances in plants. Pure isolated alkaloids and the synthetic derivatives are
used as basic medicinal agents because of their analgesic, antispasmodic and bactericidal properties (Stray,
1998).

The low tannin (0.67 + 0.03%) content in the vegetable implies that the leaf has little or no astringent properties.
Tannins quicken the healing of wounds and inflamed mucous membranes (Farquar, 1996). Tannins are water
soluble phenolic compounds which precipitate proteins from aqueous solution. They occur in all vascular plants.
Tannins bind to proteins making them bio-unavailable (Bagepallis et al., 1993; Aleto, 1993; Sotel et al., 1995).
The value in this vegetable is low compared with the findings from other plants (Chinma & Igyor 2007; Ekop,
2007; Abidemi et al., 2009; Amoo et al., 2009; Nkafamiya et al., 2007).

4.2 Proximate Composition

The carbohydrate content was high (20.80 + 0.67%) suggesting that the vegetable can serve as food. The
monosaccharide or disaccharide composition of the carbohydrate may be responsible for the after-sweet-taste of
the leaf. The moisture content was also high (37.67 + 0.33%) indicating that the vegetable is susceptible to
spoilage. The high ash content (10.67 £ 0.33%) is an indication of the level of inorganic elements such as
calcium, zinc, magnesium, copper, and potassium in the vegetable.

The protein content was also high (19.80 + 0.61%) and readily available as a macronutrient. Protein is an
essential component of human diet needed for the replacement of tissues and for the supply of energy and
adequate amount of required amino acids. Protein deficiency causes growth retardation, muscle wasting, oedema,
abnormal swelling of the belly and collection of fluids in the body of children (Mounts, 2000). The crude fibre
content (7.63 + 0.22%) was high and may aid digestion, absorption of water from the body and bulk stool. Fibre
softens stool and therefore, prevents constipation (Ayoola & Adeyeye, 2009). The vegetable may therefore be
very useful in the control of body weight, blood cholesterol and protection against colon cancer. The fat content
(4.17 £ 0.15%) of the vegetable was low, and it can therefore be recommended as part of weight reducing diets.
Low fat foods are said to reduce the level of cholesterol and obesity (Gordon & Kessel, 2002). The low fat
content correlates directly with the low total fatty acid content (3.57 + 0.52 mg/100 g) in the plant. The
metabolising energy content of V. calvaona was calculated to be 844.49 + 6.19 KJ.

4.3 Mineral Composition

Of the minerals analyzed in the vegetable, potassium was the most abundant (2.46 + 0.12 mg/100 g) element,
and this is in agreement with many reports that potassium is the most abundant mineral in Nigerian agricultural
products (Afolabi et al., 1995). Potassium helps to maintain body weight and regulate water and electrolyte
balance in the blood and tissues (National Research Council [NRC], 1989). The calcium content was determined
to be 1.04 £ 0.22 mg/100g. Calcium helps in the regulation of muscle contraction required by children, infants
and foetuses for bones and teeth development (Margaret & Vickery, 1997). The concentration of sodium in the
sample was also low (1.08 + 0.09 mg/100 g), and supports the claim by the natives that the vegetable is useful in
the treatment of heart related diseases. Excess sodium consumption leads to hypertension (NRC, 1989). The
phosphorus content of the vegetable was 0.68 + 0.06 mg/100 g. This figure is lower than that reported on other
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vegetables. Phosphorus plays a vital role in normal kidney functioning and transfer of nerve impulse. The
concentration of zinc in the vegetable was given as 0.54 + 0.01 mg/100 g. Zinc is said to be an essential trace
element for protein and nucleic acid synthesis and normal body development (Melaku, 2005). Zinc also
stimulates the activity of vitamins, and the formation of red and white blood cells (Claude & Paule, 1979). Zinc
plays a role in improving male fertility. The iron content of the vegetable was given as 1.11+0.07 mg/100g, and
compares favourably with other vegetables. Iron is said to be an important element in the diet of pregnant
women, nursing mothers, infants, convalescing patients and the elderly to prevent anaemia and other related
diseases (Oluyemi et al., 2006). The magnesium content of the leaf was found to be 0.85 + 0.07 mg/100 g.
Magnesium plays fundamental roles in most reactions involving phosphate transfer. It is believed to be essential
in the structural stability of nucleic acids. It plays a significant role in the intestinal absorption of electrolyte in
the body. Its deficiency in man includes severe diarrhoea and persistent migraines (Appel, 1999). Cobalt
occurred at a concentration of 0.40 = 0.01 mg/100 g in this plant, and this value is well below the concentration
that is said to be critical (1.5-5.0 mg/100 g) in plant materials (Miroslav & Vladimir, 1999). Cobalt plays an
important role as an activating ion in some enzyme reactions (McDonald et al., 1995). The concentration of
manganese in the plant sample was determined to be 0.25 + 0.08 mg/100 g. This compared closely to that of
Nuclea latifolia 0.21 mg/100 g (Hassan et al., 2004). Consumption of manganese-containing foods is believed to
support the immune system. Manganese regulates blood sugar levels, the production of energy and cell
reproduction. Deficiency in manganese may result in birth defects if an expectant mother does not get enough of
this important element (Anhwange et al., 2004).

4.4 Vitamin Composirion

The vitamin profile of V. calvaona is shown in Table 5. Vitamin C was the most abundant element (11.33 + 0.88
mg/100 g) followed by Vitamin E (0.99 + 0.13 mg/100 g), Vitamin B; (0.94 £ 0.03 mg/100 g), Vitamin A (0.61
+ 0.01 mg/100g) and Vitamin B¢ (0.56 = 0.33 mg/100 g), in that order. Vitamins A promotes growth, resistance
to diseases and delays ageing. It also promotes the health of the eyes, skin, nails and hair (Claude & Paule, 1979).
Vitamin B, carries oxygen to the cells, while Vitamin Bs promotes the metabolism of protides and non-saturated
fatty acids. Vitamin C (ascorbic acid) promotes the health of teeth and gums, lungs and bronchia, and joints.
Vitamin C also aids the purification o blood. Deficiency in ascorbic acid is associated with pains in the joints and
defects in skeletal calcification, anaemia, manifestation of scurvy, and haemorrhage from the mucous
membranes of the mouth and gastro intestinal tract (Hunt et al., 1980). The presence of ascorbic acid in the
vegetable sample suggests that its consumption and use in herbal medicine can prevent against common cold and
other diseases like prostate cancer (Okwu, 2004). Folic acid was determined to be 0.26 + 0.05 mg/100 g and it is
essential in preventing birth defects. There is evidence that folic acid may prevent heart disease in both men and
women of over 50 years of age. Niacin or nicotinamide is a coenzyme, which is involved in many biochemical
processes including the detoxification of foreign compounds in the body (Njoku & Akumefula, 2007).

4.5 Anti-Nutrients

Antinutritive factors limit the use of many plants for food because they elicit deleterious effects in both man and
animals (Kubmarawa et al., 2008). Fortunately, the levels of anti-nutrients in this plant were found to be low
compared to other vegetables in Nigeria (Agbaire et al., 2012). Oxalate content (0.34 + 0.04 mg/100 g) found in
this study was low and is below the established toxic level. Oxalate tends to render calcium unavailable by
binding to plasma calcium ion to form complexes (Al-Rais et al., 1971; Ladeji, 2004, Nkafamiya et al., 2006).
The insoluble calcium oxalate complex may precipitate around soft tissues like the kidney, causing kidney stones
(Oke, 1969). The phytate value recorded was low (0.94 + 0.04 mg /100 g) and non-toxic. According to Oke
(1969) a phytate diet of 1-6% over a long period of time decreases the bioavailability of mineral elements in
mono gastric animals. Phytic acid is a strong chelator, forming protein and mineral-phytic acid complexes
thereby decreasing protein and mineral bioavailability (Fasusi et al., 2003; Erdman, 1979). Phytate is associated
with nutritional diseases such as rickets in children and osteomalacia in adult humans respectively. The cyanate
level in the vegetable sample was also found to be low (0.09 + 0.01 mg/100 g) and non-toxic to humans and
animals. It has been established that excess cyanate in the body inhibits the cytochrome oxidase. This may stop
ATP formation and the release of inorganic phosphate to body tissues. Consequently, the body suffers energy
deprivation and subsequent death. High level of HCN has been implicated in cerebral damage and lethargy in
man and animal.

5. Conclusion

This study has shown the proximate, phytochemical, mineral and vitamin compositions of Vernonia calvaona as
a balanced and rich source of macro- and micronutrients. The phytochemical profile shows the potential
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medicinal usefulness of the plant as an agent capable of ameliorating a myriad of diseases, including diabetes,
malarial and cardiovascular problems. The leaf can be seen as a potential source of useful items for food and
drugs formulation. Further research work is ongoing to confirm some of the ethno-pharmacological claims on
Vernonia calvaona.
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