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Phytochemical and Nutritional Constituents of Leaf Extracts of Two Edible 
Medicinal Plants in Nigeria: A Comparative Appraisal 

 
 
 

ABSTRACT 
Humanity has constantly sought empirical treatments for health problems and nutritional deficits 
since the 20th century. In this regard, synthetic medications have been in extensive use. 
However, their applications in such conditions are often accompanied by negative side effects 
coupled with accounts of the development of resistance, which has driven an increase in the 
quest for creative alternatives like plant-based medications. Thus, botanicals derived from plants 
withmedicinalattributes are an indispensable component of existence today. They enhance good 
health, particularly for residents in remote areas where access to appropriate nutrition and 
healthcare is often a challenge. In the present investigation, the phytochemical and nutritional 
constituents of ethanol leaf extracts of two significant plants with nutritional and therapeutic 
relevance, Dennettiatripetala, and Aframomummelegueta, were comparatively examined through 
the exploration of established protocols. In the phytochemical investigation, D. tripetalahas a 
predominance of alkaloids (4.91 %), terpenes (3.03 %), saponins (3.76 %), flavonoids (6.10 %), 
and tannins (5.89 %). Contrarily, no significant difference (p>0.05) was observed in the cardiac 
glycoside contents of D. tripetala(2.25 %), and A. melegueta (2.38 %). The proximate data 
shows a greater proportion of moisture (13.11%), protein (10.54%),fibre (5.01 %) and 
carbohydrate (59.36 %) contents in D. tripetala. However, A. melegueta had a greater quantity of 
ash, and lipids (11.76 %, and 7.46%) than D. tripetala(6.52 %, and 5.42 %). The elemental 
assessment of the leaves shows that the concentrations of calcium, magnesium, sodium, 
potassium, iron, manganese, and phosphorous in A. melegueta were significantly higher (p<0.05) 
than those of D. tripetala. The opposite results were obtained for the levels of Zinc and Copper 
in A. melegueta and D. tripetala respectively. Therefore, the differential compositions of the 
chemical components present in leaf extracts of the two plants have given an insight into the best 
source of active principles and nutrients among them, to exploit in medicinal preparations and 
diet formulations for combating diseased conditions induced by pathogenic organisms and 
nutritional inadequacies respectively. 
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1.  INTRODUCTION 
In every age in history and in several civilizations around the world today, the role of plants in 

the management of various diseased conditions, nutritional inadequacies and in the advancement 

of the overall well-being of mankind is widely acknowledged. This widespread recognition of 

the therapeutic and nutritional efficacies of plants in the management of a diversity of 
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pathologies and malnourishment in populations is due in great measure to the presence of an 

extensive repertoire of biologically active phytoconstituents [1]. Moreover, investigations have 

proven that these phytoconstituents have protective impacts which have been reflected in the 

reduction of the incidence and vulnerability to specific diseases and health conditions[1, 2] 

The primary sources of remedies utilized by prehistoric man to treat sicknesses were plants' 

seeds, leaves, roots, and bark [3]. Additionally, several medications used in contemporary 

medicine to treat an array of disorders emanated from botanicals that have gone through several 

stages of analytical technique-based refinements [4, 5]. The theory behind plant-derived 

medications is that they are naturally occurring compounds that are capable ofimproving health 

and treating diseases, and they are also substantially economical [6].When these plant-based 

constituents are utilized for the purposes of healthcare andnourishment, their potency is a 

consequence of the chemical makeup of their individual components [7]. Furthermore, results 

from previous investigations have revealed the phytochemical and nutrient compositions of 

leaves of several edible medicinal plants highlighting their relevance as foods and therapeutics 

[8-11] 

Dennetiatripetala also known as pepper fruit, belongs to the family, Annonaceae. It is a 

significant native plant of West Africa and is widely distributed in Cameroon, Ivory Coast, and 

Nigeria. The tree's height and girth are approximately 12 to 15 metres and 0.6 metres, 

respectively.The fruits, which are initially green before turning red when they ripen, have a 

spicy, strong, and sharp flavour [12, 13]. Information gathered from folklore medicine indicated 

that the seeds are employed for treating rheumatism, diarrhoea, fever, and cough. It also stated 

that locals brewed tea from the leaves of the plant [14]. They are also used to stop nausea, soothe 

sore throats, increase appetite, reduce tongue coating, and check excessive salivation. As food 

condiments, fruits and leaves of the plant are frequently added to prepared foods including 

vegetables, sausages, soups, meat, and stew [15]. The seeds also play a significant role in 

postpartum diets for women in the eastern part of Nigeria [16]. 
 

Several biological activities, such as anti-inflammatory, anti-snake venom, anticonvulsant, 

antitrypanosomal, antimalarial, antioxidant, antidiarrheal, antibacterial, and antiparasitic 

attributes have also been associated with the plant [17]. Furthermore, a plethora of investigations 

have shown that D. tripetala contains considerable levels of nutrients and plant-based products 

which contribute to its therapeutic properties [18–20]. 
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Figure 1:  Dennettiatripetala tree showing its leaves [42] 

Aframomummelegueta often referred to as Alligator pepper (family: Zingiberaceae), is a famous 

plant with dietary and therapeutic benefits. It is extensively distributed throughout tropical 

Africa, notably in Nigeria, Ghana, Cameroon, Togo, Liberia, Sierra Leone, and Cote d'Ivoire 

[21].  This plant is capable of growing to a height of 1.5 metres. The leaves are roughly 12 

centimetres long and 30 centimetres wide with narrow venation on the underside [22].The fruit is 

ovoid, reddish in colour and contains several tiny, pointed brown-coloured seeds that taste like 

cardamom. The fruit pulp is consumed in West Africa as a revitalising stimulant, and the seeds 

as well as the leaves are employed as food condiments and in traditional herbal remedies.  
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Figure 2:  Leaves of Aframomummelegueta[66] 
 

Aframomummelegueta is additionally employed as a curative agent for a wide range of illnesses, 

including diabetes, cardiovascular disease, snakebite, diarrhoea, chickenpox, smallpox, wounds, 

cough, anaemia, rheumatism, measles, malaria, toothache, and birth control [23, 24]. With this 

plant, beneficial pharmacological properties including antibacterial, anti-inflammatory, 

hepatoprotective, anti-cancer, antinociceptive, and anti-diabetic activities, have also been 

documented [25, 26]. The presence of various secondary metabolites in A. melegueta such as 

flavonoids, alkaloids, tannins, terpenoids, saponins, steroids, cardiac glycosides and phenol have 

been reportedly linked to its therapeutic benefits just as is the case with other medicinal plants 

[20, 27]. 
 

In view of the foregoing, the seeds of D. tripetala and A. meleguetahave been employed as food 

condiments in the preparation of certain cuisines and as a cure for a myriad of illnesses in several 

regions of Nigeria. In addition, a considerable amount of research has been done on the fruits and 

seeds of both plants. However, relatively little information exists in the literature regarding the 

phytochemical and nutritional constituents of their leaves and their distinctive efficacies. Thus, 

the present study was necessary to examine the phytochemical and nutritional constituents of the 

leaf extracts of D. tripetala and A. meleguetafor greater exploitation of their therapeutic and 

nutritional properties. 

2. MATERIALS AND METHODS 

2.1. Collection and identification of Plant samples 

The leaves of the two plants, Aframonummelegueta and Dennettiatripetala were freshly obtained 

from their native environment in Ibeleberi town, Ogbia Local Government Area, Bayelsa State, 

Nigeria. A certified taxonomist from the Department of Plant Science and Biotechnology of the 

University of Port Harcourt, Rivers State, Nigeria, did the identification and certification of the 

samples. Thereafter, specimens of the leaves were maintained in the herbarium unit of the said 

department, and voucher numbers UPH/P/128 and UPH/V/1282 were assigned to A. melegueta 

and D. tripetala respectively. 
 

2.2. Sample preparation andextraction   
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After being thoroughly cleaned of any earthy impurities, the leaves of A. melegueta and D. 

tripetala underwent two weeks of drying at room temperature. Thereafter, pulverization of the 

leaves was done with the aid of an electric blender.Subsequently, 100 g of each triturated plant 

material was subjected to a soxhlet extraction procedure with 500 mL of 80 % ethanol. The 

solution obtained was left to evaporate in a water bath maintained at 40 oC. The resultant extracts 

were then stored in airtight containers until required for further utilization. 
 

2.3 Quantitative Phytochemical Screening of Leaf Extracts of D.tripetalaand A. melegueta 

2.3.1 Determination of tannins 

The tannin content of the samples was determined by Folin Denis colourimetric method [28].A 

measured weight of the sample (5.0g) was mixed with distilled water in a 1:10 (w/v) ratio. The 

mixture was shaken for 30 minutes at room temperature and filtered to obtain the extract.  A 

standard tannic acid solution was made, and two millilitres (2 mL) of it and a similar amount of 

distilled water were combined in a 50-millilitre (50 mL) volumetric flask. Both solutions were 

employed as the standard and the reagent blank, respectively.  Thereafter, two millilitres (2 mL) 

of each of the sample extracts were put in their respective labelled Flask. One millilitre (1 mL) of 

the Folin Denis reagent was added to each flask after each had its contents combined with 35 mL 

of distilled water. Two and a half millilitres (2.5 mL) of saturated Na2CO3 solution were added 

after that. Subsequently, each flask was diluted with distilled water to the 50 mL mark and let sit 

at room temperature for 90 minutes. In a spectrophotometer, their absorbance was calculated at 

760 nm with the reagent blank set to zero.The calculation for the tannin content is displayed 

below: 

% Tannin = 
૚૙૙
ࢃ
	× ࢛ࢇ	

࢙ࢇ
	× 	ࢉ × 	 ࢚࢜

ࢇ࢜
 

Where: 

W = weight of the sample  

au = absorbance of the test sample  

as = absorbance of standard tannin solution  

C = concentration of standard tannin solution  

vt = total volume of the assay mixture 

va = volume of extract analyzed. 
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2.3.2Determination of alkaloids 

The alkaloid content of the leaf samples was investigated using a modified version of the 

Harbornemethod [29] developed by Biradar and Rachetti [30].Two hundred millilitres (200 mL) 

of 10% acetic acid in methanol was added to 5 g of the sample, which was then placed in a 250 

mL beaker, capped, and let to stand. It was filtered after 4 hours, and the filtrate was then 

concentrated to around 25% of its initial volume in a water bath. The extract received dropwise 

additions of concentrated NH4OH till precipitation was stopped. The mixture was allowed to 

settle, and the precipitate was then collected, purified with dilute NH4OH, and finally filtered. 

The residual material was dried and weighed in percentageas follows: 

% alkaloid = 
ࢊ࢏࢕࢒ࢇ࢑࢒ࢇ	ࢌ࢕	࢚ࢎࢍ࢏ࢋ࢝
ࢋ࢒࢖࢓ࢇ࢙	ࢌ࢕	࢚ࢎࢍ࢏ࢋ࢝

	× ૚૙૙ 

2.3.3 Determination of flavonoids 

The flavonoid content of the leaf extracts of the plants was determined in accordance with the 

method of Boham&Kocipai [31]. A 250 cm3 beaker containing 50 cm3 of 80% aqueous 

methanol was added 2.50 g, of each sample, and then left to stand for 24 hours at room 

temperature. Three further extractions using the same volume of ethanol were performed on the 

residue after the supernatant was discarded. The entire solution of each leaf samplewas filtered 

using Whatman filter paper No. 42 (125 mm). The filtrate from each solution was then put into a 

crucible and dried over a water bath. In a desiccator, the crucible and its contents were cooled 

before being weighed repeatedly to get a constant weight. The mathematical representation of the 

flavonoid content is as follows: 

% flavonoid = 
ࢊ࢏࢕࢔࢕࢜ࢇ࢒ࢌ	ࢌ࢕	࢚ࢎࢍ࢏ࢋ࢝
ࢋ࢒࢖࢓ࢇ࢙	ࢌ࢕	࢚ࢎࢍ࢏ࢋ࢝

	× ૚૙૙ 

2.3.4 Determination of saponins 

With a few minor adjustments, the methodology of Obadoni and Ochuko [32] was employed for 

the quantitative estimation of the saponin contents of the leaf extracts of the plants. Ten grammes 

(10 g) of each of the plant material was placed in a conical flask along with 50 mL of 20% 

aqueous methanol. This mixture was heated to a temperature of 55 °C for 4 hours while being 

continuously stirred. Following filtration, 100 mL of 20% aqueous methanol was used to re-



 

7 
 

extract the residue. In a water bath set to 90 °C, the extracts were then mixed and diluted to 40 

mL.Subsequently, ten millilitres (10 mL) of diethyl ether was added to the concentrate in a 

separating funnel, and it was steadily agitated. The aqueous layer was retrieved, the ether layer 

was disposed off, and the process of purification was carried out once more. After adding 30 mL 

of n-butanol, the n-butanol extracts underwent two separate washings with 10 mL of 5% aqueous 

NaCl. Sequel to the evaporation of the residual solution, the samples were further dried in the 

oven to a constant mass and then the saponin content was expressed in percentage as indicated 

below: 

% saponin =  
࢔࢏࢔࢕࢖ࢇ࢙	ࢌ࢕	࢚ࢎࢍ࢏ࢋ࢝
ࢋ࢒࢖࢓ࢇ࢙	ࢌ࢕	࢚ࢎࢍ࢏ࢋ࢝

	× ૚૙૙ 

2.3.5 Determination of terpenoids 

To calculate the levels of total terpenoids in the leaves, Ferguson’s method [33] was applied. The 

powdered leaves (2 g) were combined with 50 mL of 95% ethanol for 24 hours. Using Whatman 

No. 42 filter paper, the mixture was filtered before being collected. Thereafter, petroleum ether 

was used to extract the filtrate between 60 to 80°C before being dried in a water bath at 65°C. 

Below is a formula used to determine the percentage of all terpenoid content: 

 =݀݅݋݊݁݌ݎ݁ݐ݈ܽݐ݋ݐ  %
ࢋ࢛ࢊ࢏࢙ࢋ࢘	ࢌ࢕	࢚ࢎࢍ࢏ࢋ࢝

ࢋ࢒࢖࢓ࢇ࢙	ࢋࢎ࢚	ࢌ࢕	࢚ࢎࢍ࢏ࢋ࢝
	× ૚૙૙ 

2.3.6 Determination of cardiac glycosides 

The technique adopted by El-Olemyet al. [34] was employed. Each test tube containing about 1 

g of the plant leaves was filled with 10 mL of ethanol (70%). At room temperature (25 °C), the 

test tube was covered, put in a shaker, and shaken for 6 hours at 300 rpm. Following that, the 

mixture was filtered using Whatman No. 42 filter paper. To precipitate tannins, resins, and 

pigments, the filtrate was treated with 5 mL of distilled water and 1 mL of 12.5% lead 

acetate.After adding distilled water up to 8mL, the mixture was shaken for 10 minutes at 300 

rpm in a shaker. To precipitate the extra phosphorus ions, 2mL of 4.77% disodium hydrogen 

phosphate (Na2HPO4) solution was added. The resulting solution was filtered using Whatman 

No. 42 filter paper to get a clean filtrate. The filtrate was then dried by evaporation in an oven at 

40 °C. Below are the calculations used to determine the percentage cardiac glycoside content: 
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% cardiac glycosides =  
ࢋ࢛ࢊ࢏࢙ࢋ࢘	ࢌ࢕	࢚ࢎࢍ࢏ࢋ࢝

ࢋ࢒࢖࢓ࢇ࢙	ࢋࢎ࢚	ࢌ࢕	࢚ࢎࢍ࢏ࢋ࢝
	× ૚૙૙ 

 

2.4 Proximate Analysis of Leaf Extracts of D.tripetalaand A. melegueta 

2.4.1 Moisture content determination 

The moisture content of the samples was ascertained using the method of the Association of 

Analytical Chemists [35]. At 105°C, a clean, flat plate was dried for 15 minutes. After 15 

minutes of cooling in the desiccator, it was weighed (W1). A 2 g sample that had been 

thoroughly mixed was added to the dish (W2). The dish was cleaned and heated for 4 hours at 

105˚C in an oven. After 15 minutes of cooling, the dish was taken from the desiccator, covered, 

and weighed as soon as feasible (W3). 

% moisture =  
(૜ࢃ	ష	૛ࢃ)

(૚ࢃ	ି	૛ࢃ)
	× ૚૙૙ 

2.4.2 Ash content determination 

The moisture content of the samples was evaluatedby employing the method of the Association of 

Analytical Chemists [30]. Crucibles are heated for at least 15 minutes in a muffle furnace. They 

are then taken out, given 30 minutes to cool in a desiccator, and weighed. Two grams(2 g) of 

each sample are measured into several dishes (crucibles). The plates are set on a hot plate inside 

a fume chamber, and the temperature is gradually raised until smoking stops and the sample is 

completely charred. The dishes are then placed in the middle of the muffle furnace and heated 

until thoroughly ashed (when the ash turns a noticeable grey hue). The ash-filled dishes were 

then placed in desiccators, allowed to cool, and weighed. 

Let W1 be the sample weight. 

Let W2 be the ash's weight. 

% ash =  
૛ࢃ
૚ࢃ
	× ૚૙૙ 

 

2.4.3 Lipid content determination 

The lipid composition of the leaf samples was determined using the Soxhlet extraction method as 

adopted by Nwachokoet al. [36]. Following the assessment of the sample's moisture content, 5 g 
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of dry samples were weighed and placed in the thimble. 250 mL of a round bottom flask were 

cleaned, dried at 105 °C for 30 minutes, cooled to room temperature in a desiccator, and then 

weighed. Each thimble containing a sample was put into the extractor, and 150 mL of ethyl ether 

was measured into the round bottom flask.The condenser was linked to a water tap and the 

heating mantel was turned on, setting up the extractor. The lipids were extracted for 6 hours, and 

the solvent (ethyl ether) was recovered.The round bottom flask was heated to 105°C for 30 

minutes, and subsequently transferred to a desiccator to cool, with the weight documented. The 

percentage lipid composition was calculated as follows: 

% lipid composition =  
܌ܑܘܑܔ	܎ܗ	ܜܐ܏ܑ܍܅

ࢋ࢒࢖࢓ࢇ࢙	ࢌ࢕	࢚ࢎࢍ࢏ࢋࢃ			
	× ૚૙૙ 

 

2.4.4 Crude ProteinDetermination 

The procedure outlined by Chang [37]in accordance with Kjeldahl’s method was utilized. To 

calculate the protein content, the amount of nitrogen in the sample was calculated and multiplied 

by 6.25. In a digestion flask, the sample (0.5 g) and 10 mL of concentrated H2SO4 were 

combined. Prior to heating it under a fume cupboard until a clear solution (the digest) was 

obtained, a selenium catalyst tablet was introduced to it. The digest was further diluted to a 

volume of 100 mL in a volumetric flask. In a Kjeldahl distillation apparatus, 10 mL of the digest 

and an equivalent amount of 45% NaOH solution were combined. Following that, three drops of 

mixed indicator (bromo cresol green/methyl red) were added to 10 mL of 40% boric acid after 

the mixture was distilled.Distillates were collected in a total of 50 mL, and they were titrated 

against 0.02 N EDTA from a green colourto a deep red colour as the endpoint. Also digested, 

distilled, and titrated was the reagent blank. According to the following formula, the nitrogen 

content and consequently the protein content were determined: 

1 mL of 1 N H2SO4 = 14 mg 

Nitrogen (%) = 
૚૙૙
ࢃ
	× ૚૝×	ࡺ	

૚૙૙૙
	× 	 ࢚ࢂ

ࢇࢂ
	× ࢀ ×  ࡮

Protein (%) = Nitrogen (%) x 6.25 

2.4.5 Crude FibreDetermination 
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The method of James [38] was used to determine the crude fibre. The sample (5.0 g) was heated 

to a boil in 150 mL of 1.25% H2SO4 solution over reflux for 30 minutes. The sample was 

cooked and then purified multiple times in hot water using a two-fold cloth to retain the particles. 

It was re-introduced to the flask and heated for a further 30 minutes in 150 mL of 1.25% NaOH 

under the same conditions. The sample was washed several times in hot water and left to drain 

dry before a known quantity is transferred to a weighted crucible and dried at 105°C to a 

consistent weight. After that, it was brought to a muffle furnace where it was burned, leaving 

nothing but ash. The difference was used to determine the weight of the fibre, which was then 

expressed as a percentage of the sample weight: 

Crude fibre (%) =  
૚ࢃ	ି	૛ࢃ

ࢋ࢒࢖࢓ࢇ࢙	ࢌ࢕	࢚ࢎࢍ࢏ࢋࢃ			
	× ૚૙૙ 

 

2.4.6 CarbohydrateDetermination 

The total percentages of moisture, ash, crude fat, crude protein, and crude fibrewas deducted 

from 100 [39] to obtain the total amount of carbohydrates: 
 

% Total Carbohydrate = 100 - (% Moisture + % Ash + % Fat + % Protein + % Fibre 

 

2.5 Elemental Determination 

Atomic Absorption Spectroscopy (AAS) was used for the elemental analysis in accordance with 

the procedure outlined by the Association of Official Analytical Chemists [40]. Two grammes 

(2g) of each of the samples were digested in a hot plate for 20 minutes at 110°C using 20 mL of 

HCl and 2 mL of perchloric acid. The samples were evaporated to almost dryness, diluted with 

20 mL of 2% (v/v with water) nitric acid, filtered through Whatman No. 42 paper, and then 

diluted to 100 mL with deionized distilled water. The metals' appropriate salts were employed to 

create their standards, and lamps were fixed. Thereafter, the air-acetylene burner was adjusted 

for flame and the AAS machine was calibrated for the element's wavelength. The test sample 

digest was introduced into the AAS machine, and the absorbance was measured. The 

concentration of each element in the samples was calculated from the calibration curve using the 

absorbance readings for each element of the sample. 

2.6 Data Analysis 
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The one-way analysis of variance (ANOVA) and Tukey post hoc test were employed to analyze 

the datausing the Statistical Package for the Social Sciences (Version 21).  Results were given as 

the mean of three replicates± standard error of the mean (S.E.M). At 95% (p<0.05), a statistical 

significance was deemed to exist. 
 

3.  RESULTS 
3.1 Phytochemical Constituents of A. meleguetaand D. tripetala Leaves 

The quantitative phytochemical components of the leaves of A. melegueta and D. tripetala are 

shown in Table 1 below. Dennettiatripetalahad considerably higherlevels(p<0.05) of tannin, 

flavonoid,saponin, alkaloid, and terpenoid than Aframomummelegueta. However, the cardiac 

glycoside content of A. melegueta and D. tripetala did not differ significantly (p>0.05). 
 

Table 1: Phytochemical constituents of A. meleguetaand D. tripetala Leaves 

Phytochemicals  A. melegueta D. tripetala 

Tannins(%) 4.34± 0.02 5.89± 0.18* 

Alkaloids(%) 3.01± 0.01 4.91± 0.02* 

Saponins (%) 2.31± 0.03 3.76± 0.02* 

Flavonoids (%) 4.87± 0.01 6.10± 0.03* 

Terpenoids(%) 0.87± 0.16 3.03± 0.05* 

Cardiac Glycosides(%) 2.38± 0.03 2. 23± 0.10 

Values are represented as Mean ± Standard Error of Mean (S.E.M) in triplicate. 
(*) = Mean values along the same row are significantly different (p≤ 0.05). 
 
 

3.2Proximate Composition of A. meleguetaand D. tripetala Leaves 

Table 2 gives an overview of the relative composition of nutrients in A. melegueta and D. 

tripetala leaf extracts. The findings demonstrated that D. tripetala had considerably higher 

quantities (p<0.05) of carbohydrates, moisture, crude protein and crude fibre than A. melegueta. 

However, A. melegueta had more ash and lipids. 
 

Table 2: Proximate Composition of A. meleguetaand D. tripetala Leaves 

Parameters  A. melegueta D. tripetala 

Moisture(%) 10.30± 0.01 13.11± 0.01* 

Ash(%) 9.76± 0.07 6.52± 0.03* 



 

12 
 

Lipid (%) 7.46± 0.02 5.42± 0.01* 

Crude Protein (%) 8.28± 0.01 10.54± 0.03* 

Crude Fibre(%) 7.35± 0.09 5.01± 0.01* 

Carbohydrate(%) 52.82± 0.02 59.36± 0.10* 

Values are represented as Mean ± Standard Error of Mean (S.E.M) in triplicate. 
(*) = Mean values along the same row are significantly different (p≤ 0.05)  
 

 

3.3Elemental Composition of A. meleguetaand D. tripetala Leaves 

Table 3 displays the mineral constitution of A. melegueta and D. tripetala leaf extracts. 

Aframomummelegueta had considerably greater percentage compositions (p<0.05) of calcium, 

sodium, magnesium, potassium, manganese, potassium, and phosphorous than Dinnetiatripetala. 

In contrast to A. melegueta, D. tripetala had considerably greater (p<0.05)quantities of the 

mineral elements, zinc and copper.  

Table 3: Elemental Composition (mg/100g) of A. meleguetaand D. tripetala Leaves 

Mineral Elements  A. melegueta D. tripetala 

Calcium 23.44± 0.01 13.57± 0.08* 

Magnesium 18.57± 0.01 8.06± 0.02* 

Sodium  19.20± 0.02 15.73± 0.01* 

Potassium  26.72± 0.01 23.22± 0.10* 

Iron 4.58± 0.01 2.01± 0.03* 

Manganese 4.36± 0.01 1. 79± 0.01* 

Copper 0.01± 0.01 0.09± 0.01* 

Zinc 0.07± 0.02 0.55± 0.01* 

Phosphorous  1.72± 0.01 0.51± 0.02* 

Values are represented as Mean ± Standard Error of Mean (S.E.M) in triplicate. 
(*) = Mean values along the same row are significantly different (p≤ 0.05)  
 

4.  DISCUSSION 
Today, the universe has given us access to a vast range of plants that can be utilized both as 

nourishment and healthcare. The phytochemical makeup of these plants is a noteworthy 

characteristic. Accordingly, theirtremendous advantages have caused researchers to continually 
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discover additional benefits of plants to mankind. In the current investigation, tannins, 

flavonoids, alkaloids, terpenoids, saponins and cardiac glycosides were present in D. tripetala 

and A.melegueta leaves in varying quantities. This outcome is in tune with previously published 

information on D. tripetalaleaves [17, 20, 41, 42]. The proportions of some of these 

phytochemicals, however, are inconsistent with those of the current study. This is exemplified in 

the tannin (0.68%), flavonoid (21.00%) and alkaloid (26.14%), contents of D. tripetalareported 

byOkoronkwoet al. [41] and the tannin (3.18%), flavonoid and alkaloid (1.18%) saponin (0.04%) 

and cyanogenic glycoside (0.61%) contents of D. tripetala reported by Odoh and Emechebe [42] 

which do not conform with the tannin (5.89%), flavonoid (6.10%) and alkaloid (6.00%), saponin 

(3.76%) and cyanogenic glycoside (2.25%) contents of the said plant obtained in this study. The 

techniques employed, the timing of harvest, variations in the extraction solvent, and local 

edaphic, environmental and meteorological variables could be contributory to the discrepancies 

that were detected. Notwithstanding, the saponin content (3.77%) reported by Okoronkwoet al. 

[41] coupled with the flavonoid (6.09%) and alkaloid (4.84%) contents reported by Mordiet 

al.[18] are consistent with the findings of this study. Due to its astringent qualities, tannin speeds 

up the recovery of injuries and inflammations in mucous-secretingtissues [44].  

In an earlier report,saponins were connected with the propensity to trigger hemolysis, heal 

wounds, and act against fungal disease-causing organisms [40]. Furthermore, saponins have also 

been recently reported to possess a hypocholesterolemic effect through their binding of 

cholesterol and ensuing prevention of cholesterol absorption [45].Additionally, Qin et al.'s 

research [46] showed that administering saponins to rodents at a concentration of 3.5% did not 

result in any hazardous side effects. The saponin concentration obtained for A. melegueta 

(2.31%) was less than this amount. However, D. tripetala's (3.71%) was slighter greater 

compared to that of the previous authors. It is advisable to maintain caution when using the leaf 

of this plant for nutritional and therapeutic purposes, even if there is a chance that this value may 

or may not create any toxicity symptoms. The findings from investigations into the preliminary 

toxicological profile [18] and hemotoxic potentials [47] of D. tripetala leaf extracts have 

demonstrated that at doses greater than 200mg/Kg body weight, D. tripetala leaves have the 

propensity to cause biochemical and haematological alterations in rats. 

Dennettia. tripetala’s potential utility as a fundamental therapeutic agent is suggested by the 

higher amount of alkaloids detected in the leaves of the plant. Alkaloids have reportedly been 
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used in the production of medicines. Moreover, it has been observed that the majority of plants 

used in ill health treatments, including analgesics, antimalarials, antibiotics, and antispasmodics, 

contain an alkaloid [41, 48].Flavonoids possess antioxidant and anticancer properties 

[49].Terpenoids have been associated with a number of biological characteristics, including 

having hypoglycemic properties, boosting transdermal absorption, and having antiviral, 

antitumour, anti-inflammatory, antibacterial, and antimalarial actions [50]. Thus, it is reasonable 

to state that the higher tannin, flavonoid, saponin, alkaloid and terpenoid contents in D. 

tripetala’s leaf extract not only justifiesits applications in herbal therapies but invariably suggests 

that it may be a preferable source of active ingredients in medicinal preparations for the 

treatment of hypercholesterolemia, injuries including burns, inflammations, plasmodial and other 

microbial infections when compared with A. melegueta. 
 

The values obtained for the tannin (0.16 %), flavonoid (2.15 %), saponin (0.14 %) and alkaloid 

(0.29 %) contents of leaf samples of A. meleguetaby Okwu and Njoku [51] are not in line with 

those of the present study. Plausibly, differences in soil characteristics, climatic factors and 

analytical procedures could have influenced the outcome of their investigation. However, in their 

report, the flavonoid content of the leaf sample was the highest among the various 

phytochemicals examined. This trend is in concordance with the findings of this study. 

Moreover, the non-significant (p>0.05) and relatively lower amounts of cardiac glycosides inA. 

melegueta and D. tripetalaare indicative that both plants could be future therapeutic candidates 

for cardiac-related ailments. This is because minute quantities of cardiac glycosides have 

reportedly been shown to boost cardiac muscle contraction without a corresponding increase in 

oxygen consumption, thus enhancing the myocardium's capability to fulfil the circulatory 

system's demandsefficiently [52]. 
 

Examination of the proximate content of a plant component is necessary to determine its 

nutritional relevance since its utilization depends on the variety and amount of constituents it 

possesses. The values reported for the proximate composition of carbohydrate (56.9 %) and ash 

(6.2 %) contents of D. tripetalaby Okoronkoet al. [41] are comparable to the values obtained for 

the said nutrients (59.36 % and 6.52 %) in the present study. However, the values reported for 

crude protein (0.7 %), lipid (18.2 %), crude fibre (8.7 %) and moisture contents (9.3%) by the 

same authors are not comparable to the respective values obtained (10.54 %, 5.42 %, 5.01 %, and 
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13.11%) in this study. Again, differences in edaphic and climatic factors and location could be 

responsible for the discrepancies in values. 

In addition to being crucial for the upkeep and nutrition of plant and animal life, carbohydrates 

are a prominent class of naturally existing organic substances. The body receives the fuel and 

energy it requires from its expenditure for both daily tasks and exertion [53]. While carbohydrate 

deprivation results in the loss of bodily tissue, adequate carbohydrate is also necessary for the 

brain, heart, neurological system, digestive system, and immune system to function at their best 

[54]. Since the present study reveals that D. tripetalaleaveshave a higher carbohydrate content, 

they could be a better choice in terms of energy provision for the daily operations of the human 

system when compared with their counterpart, A. melegueta leaves. 

The moisture content of a food component determines its water activity and reflects how stable 

and susceptible it is to contamination by microorganisms. Thus,the moisture content is a function 

of how perishable an item is [55, 56]. Though the moisture content of D.tripetalawas greater 

than that of A. melegueta, their moisture content values agree with the report of Rishi et al.[57] 

who stated that an acceptable range of moisture in most vegetables is between 6% and 15%. 

Thus, the leaves of both plants may have a high resistance to food-spoiling microbes and have 

the capability to last longer when preserved. 

The amount of ash a plant component contains is indicative of its mineral composition. It also 

reveals whether a plant is highly digestible or not [9]. The higher content of ash observed in A. 

melegueta leaves demonstrates how abundant the plant leaves are in dietary nutrients when 

compared with D. tripetala.Dietary fibre fosters development and safeguards healthy gut flora. 

Additionally, it has been suggested that increased intake of fibre improves digestion and lowers 

the incidence of colon cancer [58]. Moreover, plants that possess high fibre content are employed 

in the treatment of digestive disorders, malignant tumours diabetic conditions and obesity [59]. 

Apparently, A. melegueta leaves may serve as a better option for employment in the treatment of 

the aforementioned disorders. 

The higher protein content of D. tripetalaleaves suggests that they may be better repositories of 

enzymes, hormone precursors and components for maintaining fluid balance, growth and repair 

of worn-out tissues when compared with A. meleguetaleaves [9]. Concomitantly, the higher lipid 

content of A. melegueta leaves is indicative that they may contain more essential fatty acids and 
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fat-soluble vitamins necessary for the proper functioning of the body and a better contributor to 

food palatability[60] than those of D. tripetala. 

In order to gain insight into medicinal plants and identify the range of elements that arelinked to 

their applications and credibility, elemental analyses are conducted. This implies that these 

elements also have an impact on the nutritional and therapeutic properties of plants. A holistic 

view of the results obtained for the mineral elements of the leaves of the two plants revealed that 

A. meleguetacontains higher concentrations (over 75%) of the majority of the mineral elements 

examined in this study. This outcome could have been a result of its higher ash content displayed 

in the proximate analysis of the plant.  

Calcium is essential for the good formation of the bones and teeth, the healthy operation of the 

muscles of the heart, the blood coagulation system, regulation of cellular permeability and nerve-

impulse dissemination [61]. According to Shomar [62], sodium and potassium present in human 

intracellular and extracellular fluids support the maintenance of membrane fluidity and 

electrolyte balance. Moreover, a study carried out by the British Medical Journal Group [63] has 

revealed that a value of about 1.0 is acceptable for the ratio of sodium/potassium in a given food 

component since higher values have been linked to heart diseases. The sodium/ potassium ratio 

of the leaves of the two plants, A. melegueta (0.72) and D. tripetala (0.68) are within the 

acceptable limit.  

Haemoglobin contains iron, which aids in the delivery of oxygen from the lungs to various parts 

of the body. Iron could also be employed in the treatment of anaemia. Hence, the leaves of A. 

melegueta having a higher haematunic property than its counterpart, may be employed as part of 

the components utilized in the preparation of natural remedies for anaemic conditions. Among 

the trace elements investigated in the two leaf samples, zinc and copper had the lowest 

concentrations. Though present in trace amounts, they are necessary for the basic physiological 

processes of the body. The cells of the immune system require zinc for its proper functioning. 

Zinc is also administered as a prophylactic and therapeutic component for various maladies 

including diarrhoea, pneumonia and respiratory infections [64]. Copper, on the other hand, is a 

vital mineral needed for a variety of biological processes such as enzymatic and oxidation-

reduction reactions [65]. 
 

CONCLUSION 
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This study revealed the presence of potent phytochemicals, nutrients and mineral elements in the 

leaf extracts of Aframomun. melegueta and Dennettiatripetala: Higher concentrations of tannin, 

alkaloid, saponin, flavonoid, and terpenoid were found in Dennettiatripetala. On the other hand, 

Aframomummelegueta contained more ash, lipid, and fibre. With the exception of copper and 

zinc, the elemental analysis clearly demonstrated that A. melegueta possessed higher quantities 

of macronutrients and trace elements. The nutritional and therapeutic uses of the leaves of the 

two plants as food supplements and therapeutics to correct various health shortcomings have thus 

been reasserted by this study. 

 
 

REFERENCES 
 
1.Evuen UF, Okolie NP, Apiamu A. Evaluation of the mineral composition, phytochemical and 
proximate constituents of three culinary spices in Nigeria: a comparative study. Scientific 
Reports. 2022; 12, 20705. 
 
2 Nwokeke CC, Igwillo UC, Abdullahi MM, Chukwuemeka AE, Nwokeke CO. Culinary Herbs  
and Spices for Promotion of Health and Wellness in Nigeria. International Journal of Recent 
    Research in Life Sciences. 2019; 6(4):16-26. 
 
3. Meyer LJ.. Veterinary Pharmacology and Therapeutics (3rded.). Iowa State University  
press, 2012, p.6. USA.  
 
4. Dias DA, Urban S, Roessner U. A historical overview of natural products in drug discovery.  
Metabolites. 2012; 2(2):303–36 https://doi.org/10.3390/metabo2020303. 
 
5. Mann A..Biopotency role of culinary spices and herbs and their chemical constituents  
in health and commonly used spices in Nigerian dishes and snacks. African Journal of Food  
Science. 2011;5: 111–124. 
 
6. Evuen UF, Apiamu A, Owuzo PO. Comparative Assessment of the Nutritional andAntioxidant 
Status of Euphorbia heterophylla (Euphorbiaceae) and Morindalucida (Rubiaceae) Plants.  
Nigerian Journal ofPharmaceutical and Applied Science Research. 2016; 5(2):49–57.  
 
7. Ekhaise FO, Soroh AE,  Falodun, A. Antibacterial Properties and Preliminary  
Phytochemical Analysis of Methanolic Extract of Ocimumgratissium(Scent Leaves). Bayero 
Journal ofPure and Applied Sciences. 2010; 3(2): 81–83. 
 
8. Kpomah ED, Odokwo EO. Comparative Phytochemical, Proximate, and Some Mineral  
Composition of the Leaves and Stem Bark of Spondiamombin(L. anacardiaceae). Annual  
Research and Review in Biology. 2020;35(6):90-98.  
 
9. Quadri AL, Njinga NS, Kola-Mustapha AT, Amusa TO, Atolani O, Oladiji AT, Bakare 



 

18 
 

Odunola  MT, Kambizi, L. Elemental Composition and Proximate Analysis of Five  
    Commonly Used African Medicinal Plants. Plant Archives. 2021,21(1):1360-1366. 
 
10. Aborisade, AB, Adetutu A, Owoade AO. Phytochemical and Proximate Analysis of Some  
      Medicinal Leaves. Clinical Medicine Research. Vol. 6, No. 6, 2017 pp. 209-214. doi:  
      10.11648/j.cmr.20170606.16 
 
11. Usunobun U,Evuen UF,Osa-osadolor SE. In vitro Nutritional and Medicinal Potentials of      
 

PiperUmbrellatumLeaves. ChemTech Journal. 2016; 11: 112-119. 
 
12. Etukudo I. Forest, our Divine Treasure.2000, 24. Dorland publisher, Uyo.  
 
13. Achinewhu SG, Ogbonna C., Hard AD. Chemical composition of indigenous wild herbs  
species fruits and leafy vegetables used as food. Plant food for Human Nutrition. 2015; 48:  
     341388. 
 
14 .Oyemitan IA, Iwalewa EO, Akanmu MA, Asa SO,Olugbade TA. The Abusive Potential of  
Habitual Consumption of the Fruits of DennettiatripetalaG.Baker (Annonaceae) Among the  
People in Ondo Township (Nigeria). Nigerian Journal of Natural Products Medicine. 2006;  
     10: 55-62  
 
15. Ejechi BO,Akpomedaye D. Activity of Essential Oil and Phenolic Extract of Pepper Fruits,  
DennettiatripetalaG. Baker Against Some Food-born Microorganisms. African Journal of  
      Biotechnology. 2005; 3:258-261.  
 
16. AiyelojaAA,Bello OA. Ethnobotanical Potentials of Common Herbs in Nigeria, a Case  
Study of Enugu State. Educational Research Review. 2006; 1: 16-22.  
 
17. Abdulrasheed-Adeleke T, Shaibu SOO, Agboola AR, Hamzah RU.,  Garba MH.  
Comparative studies on the effect of processing methods on the nutritional value of  
Basellaalba, Talinumtriangulare, Celosia argentea, Amaranthushybridus and Gnetum 
africanum leaves. GSC Advanced Research and Reviews. 2021; 6(3), 044–052.  
 
18. Mordi JC, Ichipi-Ifukor PC, Kweki GR, Ichipi-Ifukor RN, Oyem JC, Dennis-Eboh, U. 
Preliminary toxicology profile of Dennettiatripetala (Pepper Fruit) methanolic 
leaves extract. Clinical Phytoscience. 2021;7:61 
 
19. Bassey UE, Akpakpan EI, Etim OE, Akaka EUA, Ekanemesang UM. Effect of ethanol  
extract of ripe fruits of Dennetiatripetala on prostatic and testicular functions of male albino  
rats. The Journal of Medical Research 2018; 4(2): 89-92. 
 
20. Nwaogu LA, Alisi CS, Ibegbulem CO, IgweCU. Phytochemical and antimicrobial activity of   
ethanolicextractof Landolphiaowariensisleaf. African Journal of Biotechnology.2007;      
      6(7): 890-893 
 
21. Doherty VF, Olaniran OO, Kanife UC. Antimicrobial Activities of Aframomum 



 

19 
 

Melegueta(Alligator Pepper). International Journal of Biology. 2010; 2(2):126-131 
 
22. Ilic N, Schmidt BM, Poulev A, &Raskin I. Toxicological evaluation of grains  
of paradise (Aframomummelegueta) [Roscoe] K. Schum. Journal of Ethnopharmacology. 
     2010; 127(2),:352-356. 
 
23. Olowokudejo JD, Kadiri AB, Travih VA. An Ethnobotanical Survey of Herbal Markets  
and Medicinal Plants in Lagos State of Nigeria. Ethnobotanical Leaflets. 2008; 12: 851–865 
 

24. Kadiri A.B. An Examination of the Usage of Herbal Contraceptives and Abortifacients in  
Lagos State, Nigeria. Ethnobotanical Leaflets.2009, 13:140. 
 
25. Toh EY, Lim CL, Ling, APK, Chye SM, Koh RY. Overview of the Pharmacological  
       Activities of Aframomummelegueta. Pertanika Journal of Tropical Agricultural Science.  
        2019; 42 (1):1 – 13 
 
26. Umukoro S., Ashorobi RB. Further evaluation of the anti-inflammatory activity of  
Aframomummeleguetaseed extract and its possible mechanism of action. Nigerian Journal  
of Health and Biomedical Sciences. 2005;4(1):35-39.  
 
27. Mojekwu TO, Yama OE, Ojokuku SA, Oyebadejo SA. Hypoglyceamic Effects of Aqueous  
Extract of AframomummeleguetaLeaf on Alloxan-Induced Diabetic Male Albino Rats.  
Pacific Journal of Medical Sciences. 2011: 8(1): 28-36. 
 
28. Kirk R., Sawyer R. Pearson’s Composition and Analysis of Foods. 1998(Publ.Church 
       Hill Livingstone. 
 
29. Harborne JB. Phenolic Compounds, in J. B. Harborne (ed.), Phytochemical methods: A guide  
to modern techniques of plant analysis, Springer Netherlands, Dordrecht1984, pp. 37–99. 
 
 

30. Biradar SR., Rachetti BD. Extraction of some secondary metabolites &thin layer  
chromatography from different parts of Centellaasiatica L. (URB), American Journal of  
Life Sciences. 2013, 1(6): 243–247. 
 

31. Boham BA, KocipaiAR. Flavonoids and condensed Tannins from leaves of Hawaiian  
Vacciniumvaticulatum and V. calycinium. Pacific Science. 1994; 48: 458–463. 
 

32. Obadoni BO., Ochuko PO. Phytochemical studies and comparative efficacy of  
the crude extracts of some haemostatic plants in Edo and Delta states of Nigeria, Global  
Journal of Pure and Applied Sciences. 2002; 8(2): 203–208. 
 

33.  Ferguson, N.M.  Pharmacognosy, Mac Millan Company, 1956, p. 191. 

34. El-olemy MM, Al-muhtadi FJ,  Affi AFA.  Experimental Phytochemical: A Laboratory  
      Manual. King Saud University Press, 1994, Saudi Arabia 
 

35. Association of Analytical Chemists (AOAC). Official Methods of Analysis. 14th Edition, 



 

20 
 

     1990; 503-515. Arlington. 
 

36. Nwachoko N, Essien EB, Ayalogu, E.O. Proximate and Quantitative Phytochemical  
Analysis of Aframomumchrysanthum. Open Access Library Journal. 2015; 2: e1529. 
 
37. Chang SKC. Protein Analysis. In: Food Analysis, Nielsen, S.S. (Ed.). 2003. Kluwer 
Academic Plenum Publisher, New York. 
 

38. James CJ. The Analytical Chemistry of Foods. 1995, pp: 86. Chapman and Hall Press, New  
      York. 
 
39. Muller HG, Tobin G. Nutrition and Food Processing (Croom Helm, 1980). 

40. Association of Analytical Chemists (AOAC). Official Methods of Analysis. 16th Edition,  
     1990;503-515. Washington DC. 
 
41. Okoronkwo NE, Mbachu KA. &Nnaukwu NC. Evaluation of Chemical Compositions  
andin vitro Antimicrobial Activity of Extracts from DennettiatripetalaLeaves. International  
      Journal of Plant Research.2015; 1(3): 72-80. 
 
42. Odoh UE. &Emechebe EM. Phytochemical composition and abortifacient potential of 
methanol extract of dennettiatripetalabaker f. Leaf (annonaceae) in pregnant albino rats.  
World Journal of Pharmaceutical Research. 2020; 9(6): 240-251. 
 
43. Okwu DE, Okwu ME. Chemical composition of Spondiasmombia Linn plant  
parts. Journal of Sustain Agricultural Environment. 2004; 6:140-147 
 
44. Kumar M, Gupta V, Kumari P,  Reddy C., Jha B. Assessment of nutrient composition and  
antioxidant potential of Caulerpaceae seaweeds. Journal of Food Composition Analysis 
      2011; 24(2):270–278.  

45. Kela E, Sogbesan AO, Wakil UB. Evaluation of Phytochemical Composition of Ginger      
 Extracts. Fisheries Aquatic Journal. 2023; 14:317. 
 
46.Qin, Y., Wu, X., Haung, W. & Gong, G. Acute toxicity of substances and chronic toxicity of  
steroidalsaponin from Dioscorazingiberesisin rodent. Journal ofEthnophamacology. 2009. 
126(3), 543–550 (2009). 
 
47. Mordi JC, Ichipi-Ifukor PC, Kweki GR.Haematotoxic Potentials of DennetiaTripetala Leaf  
      Extract. Entomologica Bari 2022;53 (1):105-112. 
 
48. OsuagwuGGE,Eme CF. The phytochemical composition and antimicrobial activity of  
Dialiumguineense, vitexdonianaandDennettiatripetala leaves. Asian Journal of Natural 
andApplied Sciences. 2013; 2(3):69–81. 
 
49. VishnuR, NishaR, JamunaS, &Paulsamy S. Quantification of total phenolicsand  
flavonoids and evaluation of in vitro antioxidant properties of methanolic leaf extract of  
Tarennaasiatica-an endemic medicinal plant species of Maruthamali hills, Western Ghats,  



 

21 
 

Tami Nadu. Journal of Research in Plant Science. 2013; 2(2):196–204. 
 
50. Yang W, Chen X, Li Y, Guo S, Wang Z, Yu X. Advances in Pharmacological Activities of  
Terpenoids. Natural Product Communications. 2020; 15(3): 1-13 
 
51. Okwu, DE,Njoku EE. Chemical Composition and in Vitro Antifungal Activity Screening 
of Seed and Leaf Extracts from Aframomummeleguata and Monodoramyristica against  
Sclertiumrolfsii of Cowpea Plant (Vignaunguiculata L. Walp) Pest Technology. 2019; 3  
      (1):58-62  
 
52. Morsy, N. Cardiac Glycosides in Medicinal Plants. InTech. 2017, doi:10.5772/65963 
 
53. Udousoro I.  Ekanem P. Assessment of proximate composition of twelve edible vegetables  
in Nigeria: International Journal of Modern Chemistry.2013; 4(2):79-89. 
 
54. Offor IF, Ehiri RC.,  Njoku CN. Proximate nutritional analysis and heavy metal composition  
of dried Moringaoleiferaleaves from Oshirionich L.G.A, Ebonyi State Nigeria. Journal of  
Environmental Science, Toxicology and food technology (IOSR-JESTFT), 2014, 8(1): 57-62 
 
55. Uyoh EA, Ita EE, Nwofia GE. Evaluation of the Chemical Composition of Tetrapleura 
tetrapterSchum and Thonn) Tuap. Accessions from Cross River State, Nigeria. International  
      Journal of Medicinal and Aromatic Plants. 20133: 386-394. 
 
56. Apiamu A, Evuen UF, Igunbor CO., Ozemoya OM.In Vitro Assessment of Proximate and  
Phytochemical Quantifications of Some Edible Fruits. Nigerian Journal of Pharmaceutical  
and Applied Science Research. 2015;4(1):1-9.  
 
57. Rishi KS, Deepak P, Anirudh P, Abba S. Proximate analysis, nutritive value, total phenolic  
content and antioxidant activity of Litchi chinensis. Indian Journal of Natural Products. 2012;  
5: 361-369 
 
58. GemedeHF, Ratta N. Antinutritional factors in plant foods: Potential health benefits and  
adverse effects. International Journal of Nutrition and Food Science.2014; 3(4): 284-289. 
 

59. Ibironke AA, Olusola OO. Phytochemical screening, Proximate Analysis and Antimicrobial  
Activity of aqueous extract of Megaphryniummacrostachchyumseeds. International Journal  
of Engineering Research and Technology. 2013; 2: 2123-2131. 
 
60. Ilodibia CV, Ugwu RU, Okeke CU, Azeabara CA, Okeke NF, Akachukwu EE, Aziagba BO.  
Determination of Proximate Composition of various parts of Dracaena Species. International     
      Journal of Botany. 2014; 10(1): 37-41.  
 
61. Sakina YAE,Abd Rahman, GOM, Elhassan, AMA & Mohammed, A. Elemental analysis of  
ten Sudanese medicinal plants using X-ray fluorescence. Journal of Applied and Industrial  
Sciences. 2013; 1(1): 49-53. 
 



 

22 
 

62. Shomar, S. ‘Major and trace elements in Nigella sativaprovide a potential mechanism for its 
healing effects’, Journal of Medicinal Plants Research. 2012,6(34):4836–4843.  
 

63. The British Medical Journal group (BMJ). Reducing salt and increasing potassium will have  
major global health benefits. In: Monsivais P, Drewnowski A, Rehm CD, Maillot  M,     
       Mendoza A., Monsivals. The feasibility of meeting the WHO guidelines for sodium and 
potassium: a crossnational comparison study. British Medical Journal Open 2015.  
5:e006625. 
 

64. Deshpande JD, Joshi MM. &Giri PA. Zinc: The trace element of major importance in human   
nutrition and health.International Journal of Medical Science and Public Health. 2013; 2(1),  
      1– 6. 
 

65. McLaughlin MJ, Parker DR., Clarke JM. Metals and micronutrients”, food safety issues’,  
Field Crops Research. 1999; 60(1–2): 143–163.  
 
66. Echo IA, Osuagwu AN, Agbor RB,Okpako EC, Ekanem BE. Phytochemical Composition of  
Aframomummeleguetaand Piper guineenseSeeds.World Journal of Applied Environmental  
Chemistry.2012; 2(1): 17-21 
 


