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Abstract 
Foreign invasions and essential elements inadequacy in the body result in abnormal biological functions 

of the body, however, medicinal plants trigger desired therapeutic effects through their available 

phytochemicals and mineral supplementations. Blighia sapida is employed traditionally for the treatment 

of conjuctivitis, diarrhoea, epilepsy, malaria, internal haemorrhage, ulcer, migraine and as a laxative, 

among others. This study was designed to analyze the phytochemicals and essential elements present in 

B.sapida leaf, stem bark and root. The result obtained showed the presence of flavonoids, alkaloids, 

cardiac glycosides and saponins in all the plant parts but anthraquinones. The highest concentrations of 

Ca, Mg and K were recorded in the stem bark (6.57±0.16 mg/g), and leaf (1.07±0.03 mg/g and 0.44±0.01 

mg/g) respectively while the leaf had the highest concentration of Mn, Fe, P and Cu (0.0116±0.00 mg/g, 

0.4747±0.03 mg/g, 0.1142±0.00 mg/g and 0.0011±0.00 mg/g) respectively. This study justifies the 

ethnopharmacological uses of B. sapida, thus, further studies on the mechanism of action are paramount 

in order to elucidate the therapeutic roles of all the phytoconstituents. 

 

Keywords: Bioactive ingredients, ethnopharmacological uses, medicinal plants, mineral elements, 

secondary metabolites, therapeutic effects 

 

Introduction 
The lack or inadequacy of an essential element in the human body results in abnormal 
biological functions or development of the body, and is often managed by dietary 
supplementation of the particular element. The insufficiency of red blood cells in the body 
characterized by anaemia, for example, has been associated with iron deficiency [1] as iron 
serves as a transporter of oxygen in the body and its plant sources are found (in considerable 
amount) in legumes such as Lathyrus roduntifolius roots, Vicia faba (bean flour), and soybeans 
cooked seed, as well as vegetables such as Curcubita pepo (green creole pumpkin), Cichorium 
endivia (endive leaves), and Allium porum (leeks) [2]. Goitre, on the other hand, is a swelling of 
the thyroid gland that causes a lump – which moves up and down when food is swallowed – in 
the front of the neck [3]. It was not until the 19th century, however, that trace amounts of iodine 
were found to eliminate goitre [1]. Although these elements are essential components of 
biological activities, their excessive levels can be toxic to the body health and may lead to 
many fatal diseases, such as cancers [4]. Essential elements are categorized into macro and 
trace elements. The macro-minerals are present in the body in somewhat small amounts, so 
correspondingly lower levels are required in the diet, while the other essential elements (trace 
elements) are present in smaller amounts, ranging from a few grams to a few milligrams in an 
adult human [1]. They play important roles in man’s health vitality likewise phytochemicals. 
Moreover, desired therapeutic effect is triggered by medicinal plants in an ailing body as a 
result of certain biologically active ingredients (phytochemicals) in them which are the 
substances engaged in drug discovery and development. Gracelin et al. [5] noted that plants are 
endowed with various phytochemical molecules such as vitamins, terpenoids, phenols, lignins, 
tannins, flavonoids, alkaloids, amines and other metabolites which are rich source of free 
radical scavengers. 

Before the advent of allopathic drugs, medicinal plants have been a reliable source that 

salvaged man’s health from various diseases, both mild and life-threatening. These remedies 

cover different phyto-pharmaceutical plant-types among which medicinal trees are 

enumerated.  
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The parts of such trees, especially, the leaves, stem bark and 

roots are often engaged in the treatment of several diseases 

traditionally. Hassan et al. [6] pointed out that the use of 

medicinal plants in Nigeria cut across social and economic 

classes, as over 80% of Nigerians depend on medicinal plants 

in treating various acute and chronic diseases. 

Blighia sapida, commonly known as akee apple or savory 

akee, and planted as ornamental shade tree, belongs to 

Sapindaceae family. It is called different names among the 

major ethnic tribes in Nigeria; ‘Gwanja Kusa’ (Hausa), ‘Isin’ 

(Yoruba) and ‘Okpu’ (Igbo). It has compound leaves with 3-5 

pairs of oblong, ovate - oblong, or elliptical leaflets 1.5-3.0 

cm long. The fleshy aril of the fruit can be eaten but the seed 

is inedible. The evergreen tree, of about 33 to 40ft with a 

dense crown of spreading branches, occurs naturally from 

Senegal to Cameroon and Equatorial Guinea, and possibly 

also in Gabon [7-8]. The wood is mainly used for light 

construction and furniture, and sometimes in woodcraft. B. 

sapida is widely engaged in traditional medicine to treat 

numerous diseases such as ophthalmia and conjunctivitis, 

intercostal pain, dysentery and diarrhoea, epilepsy, oedema, 

dental decay, fever, malaria, internal haemorrhage, burns, 

eyes inflammation, yellow fever, constipation, cutaneous 

infections, whitlow, head lice, diuretic migraine and as a 

laxative, among others [8, 9]. In Côte d’Ivoire and Nigeria, 

ground leaves are applied as a paste together with plant salts 

to treat yaws and ulcers [8]. 

The aim of this study, therefore, was to evaluate and compare 

the bioactive compounds and essential mineral elements 

present in the leaf, stem bark and root of B. sapida in order to 

determine the usefulness of the plant parts in the management 

of diseases and infections. 

 

Materials and Methods 

Plant Materials 

Blighia sapida leaves, stem bark and root samples were 

harvested fresh from the Herbal Gene Bank of the 

Biomedicinal Research Centre (BMRC) and identified at the 

Forestry Herbarium Ibadan (FHI) in the Forestry Research 

Institute of Nigeria, Ibadan. 

 

Sample Preparation 

The leaves and stem bark samples were rinsed with clean 

water to remove dust and dirt while the root samples were 

thoroughly washed using clean water repeatedly until the soil 

was completely removed. The plant samples were then air-

dried, milled into fine powder and stored in air-tight jars for 

experimental analysis. 

 

Qualitative Determination of Phytochemicals 

Phytochemical analysis of powdered B. sapida leaf, stem bark 

and root was carried out at the Biomedicinal Research Centre 

Laboratory, Forestry Research Institute of Nigeria (FRIN) and 

was done according to standard methods with some 

modifications. 

 

Determination of Tannins (Ferric chloride test) 

About 0.5 g of powdered sample was stirred with about 10 ml 

of distilled water and then filtered. To 2 ml of the filtrate, few 

drops of 1% ferric chloride solution were added. An 

occurrence of green or blue-green precipitate indicated the 

presence of tannins [10]. 

 

Determination of Anthraquinones (Borntrager’s test) 

About 0.5 g of powdered sample was shaken with 10 ml of 

10% HCl for 5 minutes and filtered while hot. Vigorous 

shaking was avoided while the cooled filtrate was partitioned 

against equal volumes of chloroform. Chloroform layer was 

then carefully transferred to a clean tube and equal volume of 

10% ammonia was added. The presence of combined 

anthraquinones was indicated by a pink, red or violet colour 

in the aqueous layer [12]. 

 

Determination of Flavonoids (Sodium hydroxide test) 

About 0.5 g of powdered sample was dissolved in 5 ml of 

water and filtered; to this 2 ml of the 10% aqueous sodium 

hydroxide was later added to produce a yellow colouration. A 

change in colour from yellow to colourless on addition of 

dilute hydrochloric acid was an indication of the presence of 

flavonoids [10]. 

 

Determination of Cardiac Glycosides (Keller-killani test) 

About 0.5 g of powdered sample was extracted with 5 ml of 

80% ethanol for 5 minutes on a water bath and filtered. 

Cooled filtrate was diluted with equal volumes of distilled 

water. A few drops of lead acetate solution was added, shaken 

and filtered after standing for few minutes. The filtrate was 

then extracted with aliquots of chloroform and evaporated to 

dryness on steam bath. Dried extract was dissolved in 2 ml of 

glacial acetic acid containing one drop of 1% FeCl3 solution 

in a clean test tube. 2 ml of conc. H2SO4 was then poured 

down the side of the tube so as to form a layer below the 

acetic acid. The formation of a purple, reddish-brown or 

brown ring at the interface or a green colour in the acetic layer 

indicated the presence of cardiac glycosides [11]. 

 

Determination of Saponins (Frothing test) 

About 0.5 g of powdered sample was boiled with 5 ml of 

distilled water and filtered. To the filtrate, about 3 ml of 

distilled water was further added and shaken vigorously for 

about 5 minutes. Frothing, which persisted after the solution 

simmered down, was taken as an evidence for the presence of 

saponins [11]. 

 

Determination of Alkaloids 

About 0.5 g of powdered sample was stirred in 5 ml of 10% 

(v/v) HCl on a steam bath and filtered. Few drops each of 

Meyer’s, Wagner’s and Dragendorff’s reagents were added to 

1 ml of cooled filtrate in separate test tubes. The presence of 

alkaloids was indicated by the formation of precipitate or 

turbidity [11]. 

 

Determination of Phenols (Ferric chloride test) 

About 0.5 g of powdered sample was dissolved in 5ml of 

distilled water. To this, few drops of 5% ferric chloride 

solution were added. A dark green colour indicated the 

presence of phenolic compounds [10]. 

 

Determination of Terpenoids (Salkowski test) 

About 0.5 g of the powdered sample was dissolved in 3 ml of 

chloroform. 1 ml of conc. H2SO4 was carefully added to the 

filtrate to form a layer. A reddish-brown colour at the 

interface was taken as a positive result for terpenoids [11]. 

 

Determination of Steroids (Liebermann-Burchard test) 

To 0.2 g of the powdered sample, 2 ml of acetic acid was 

added, the solution was cooled well in ice and conc. 

H2SO4 was carefully added. The presence of a steroidal ring 

(aglycone portion of cardiac glycoside) was indicated by a 

colour development from violet to blue or bluish-green [11]. 

http://www.plantsjournal.com/
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Elemental analysis  

Elemental analysis of B. sapida leaf, stem bark and root was 

carried out at the Soils and Tree Nutrition laboratory, FRIN, 

using Bulk Atomic Absorption Spectrophotometer (AAS), 

according to standard method of AOAC [13]. 

 

Statistical analysis 

Data obtained were subjected to One-Way Analysis of 

Variance followed by Fisher’s Least Significant Difference 

(LSD) test where p-values > 0.05 were taken to be statistically 

significant. 

 

Result 

The result of the phytochemical test of Blighia sapida as 

shown in Table 1 revealed that the leaves, stem bark and root 

all contain flavonoids, alkaloids, cardiac glycosides and 

saponins. Phenols, terpenoids and steroids were only found in 

the stem bark and root but absent in the leaf. Anthraquinones 

were not detected in any of the plant parts. The phytochemical 

observation in this study differs from Ologundudu et al. [14] 

which reported the absence of flavonoids, tannins and 

alkaloids in the aqueous extract of B. sapida leaf and stem 

bark. According to Ekué et al. [9], steroids were not detected 

in the stem bark aqueous extract of B. sapida as different from 

this study. Tannins, which were absent in the root as observed 

in this study, were reportedly present in the root bark of B. 

sapida as observed by Saidul et al. [15]. Nevertheless, this 

study confirms other phytochemical constituents in previous 

reports [14, 16]. 

Result of the elemental analysis as presented in Table 2 

revealed that the leaves, stem bark and root of B. sapida 

contain considerable amounts of mineral elements. Na, Ca, 

Mg and K are macro elements observed in the plants parts. 

These minerals are essential for the body and so make this 

result important. However, there is a significant difference in 

the concentrations of Ca, Mg and K among all the plant parts 

of B. sapida studied as the highest concentration of Ca is 

recorded in the stem bark with 6.57±0.16 mg/g; Mg and K, in 

the leaf with 1.07±0.03 mg/g and 0.44±0.01 mg/g 

respectively. There is no significant difference between the 

stem bark and root of Na concentrations as the highest 

concentration is found in the leaf with 0.067±0.00 mg/g. 

Trace elements found in this study are Mn, Cu, Fe, Zn, P, Cr. 

However, a significant difference was observed in the 

concentrations of Mn, Fe and P among all the plant parts as 

the highest concentration of these elements is recorded in the 

leaf with 0.0116±0.00 mg/g, 0.4747±0.03 mg/g and 

0.1142±0.00 mg/g respectively. There is no significant 

difference among all the plant parts for Zn concentrations. 

The highest concentration of Cu is recorded in the leaf with 

0.0011±0.00 mg/g as the significant difference is observed 

only between the stem bark and root. 

 
Table 1: Phytochemical composition of leaf, stem bark and root of 

B. sapida 
 

Bioactive agent Leaf Stem bark Root 

Tannins + + - 

Anthraquinones - - - 

Flavonoids + + + 

Cardiac Glycosides + + + 

Saponins + + + 

Alkaloids + + + 

Phenols - + + 

Terpenoids - + + 

Steroid - + + 

Activity Key: + = test positive - = test negative 

 
Table 2: Elemental composition (mg/g) of leaf, stem bark and root of B. sapida 

 

2.1 Macro Elements 
 Na Ca Mg K 

Leaf 0.067±0.00a 2.65±0.06b 1.07±0.03a 0.44±0.01a 

Stem bark 0.047±0.00b 6.57±0.16a 0.92±0.02b 0.19±0.00b 

Root 0.053±0.00b 0.33±0.02c 0.52±0.02c 0.16±0.00c 
 

2.2 Trace Elements 
 Mn Cu Fe Zn P Cr 

Leaf 0.0116±0.00a 0.0011±0.00a 0.4747±0.03a 0.0022±0.00a 0.1142±0.00a 0.0005±0.00a 

Stem bark 0.0023±0.00b 0.0003±0.00b 0.1357±0.01c 0.0023±0.00a 0.0777±0.00b 0.0003±0.00b 

Root 0.0015±0.00c 0.0005±0.00b 0.3227±0.00b 0.0023±0.00a 0.0225±0.00c 0.0004±0.00ab 

 

Discussion 

Phytochemicals play roles that are essential in many 

metabolic activities as they confer therapeutic potentials on 

medicinal plants. Flavonoids are free radical scavengers 

which prevent oxidative cell damage and have strong 

anticancer activity [16-17].This is an indication that B. sapida 

may be engaged in the management of oxidative stress-related 

disorder. B. sapida may also be effective in the treatment of 

heart-related problems as the confirmed presence of cardiac 

glycosides are notable for the management of heart failure 

and maintenance of normal cardiac rhythm[18]. Tannins hasten 

the healing of wounds and inflamed mucous membrane [19] as 

well as possess potential anti-viral, anti-bacterial and anti-

parasitic agents [20, 21]. These properties tend to justify the 

ethnomedicinal uses of B. sapida in the treatment of 

snakebite, scorpion sting, head lice, ulcer, burns, cutaneous 

infection and viral infection such as whitlow [8, 9]. The 

neutralization of some harmful enzymes in the intestine and 

susceptibility of several infectious protozoans are 

characteristic of saponins which can also build the immune 

system and promote wound healing [22]. This may be the 

reason behind the traditional use of B. sapida as laxative and 

in the effective management of diarrhoea, dysentery, burns 

and ulcer [9]. The presence of alkaloid in the plant may also 

account for its ethnomedicinal uses in the treatment of 

intercostal pain, migraine and constipation [9] as alkaloids 

have been documented to possess analgesic, antispasmodic 

and bactericidal effects [19]. Phenols and phenolic compounds 

possess immense antimicrobial properties and have been 

extensively used in disinfections and remain the standards 

with which other bactericides are compared [23, 24]. The 

traditional uses of B. sapida against bacterial infections such 

as dental decay and abscess may be attributed to the presence 

of phenolic compounds in the plant. Inflammatory issues such 

as ophthalmia, yaws and oedema have been managed 

traditionally [8]. This may be as result of the presence of 

steroids which are effective as anti-inflammatory agents [25], 

they also promote cell growth in particular muscle tissue and 
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bone [26, 27]. The presence of terpenoids in B. sapida supports 

its ethnomedicinal uses in the management of conjunctivitis 

and other eye-related problems [8] as terpenoids play 

important roles for vision and are effective for their 

antioxidative capacity [28]. 

The requirement of certain nutrients, known as macro 

elements by the body for sustainable biological functions has 

sparked interest in plant and food which harbour these 

elements. Sodium (Na), along with potassium (K), is an 

electrolytic compound necessary for humans to regulate the 

physical fluids system. It is also required for nerve and 

muscle functioning but over-consumption can lead to kidney 

damage and increased chances of high blood pressure [29]. 

Calcium (Ca+2) and magnesium (Mg+2) act as binding agents 

to fuse the cell walls together and are present in exchangeable 

amounts [30].The excess fluid excretion as a result of Na-K 

relationship in the body may account for the traditional use of 

B. sapida in the treatment of oedema, however, the lower Na 

and K content of B. sapida is advantageous because of its 

relationship with hypertension in humans. The cell wall 

fusion action of Ca and Mg present in B. sapida seem to 

justify the traditional uses of B. sapida in the treatment of 

burns and ulcer [8]. Moreover, some trace elements have 

structural roles and are responsible for the stability of 

important biological molecules yet their excessive levels can 

be toxic for the body health [4]. Manganese (Mn) helps the 

body to form connective tissue, bones, blood-clotting factors, 

and sex hormones [31, 32]. Iron (Fe) can bind, transport, and 

release oxygen in the body [33]. The traditional use B. sapida 

in the management of haemorrhage [9] may be due to its Fe 

content. Copper (Cu) is necessary for survival as it is found in 

all body tissues maintaining nerve cells and the immune 

system. It also plays a role in the transfer of Fe from tissues to 

the plasma [34, 35]. The presence of Cu may be the justification 

for the folkloric uses of B. sapida in the treatment of 

neurological disorder such as epilepsy [8, 9]. Zinc (Zn) is 

particularly important for healthy skin and is essential for a 

healthy immune system and resistance to infection [36]. The 

immune response and infection resistance action of Zn in B. 

sapida may be the reason behind its ethnomedicinal 

effectiveness against child fever, yellow fever and malaria [8]. 

Chromium has been found to serve important function in 

improved sugar metabolism through the activation of insulin 

and the stimulation of fatty acid and cholesterol synthesis 

from acetate in the liver [37, 39]. Phosphorus (P), the second 

most abundant mineral in the body, makes up about 1% of a 

person's total body weight and is present in every cell of the 

body [39], with the bones and teeth containing the largest 

proportion. Phosphorus helps the body make ATP, a molecule 

the body uses to store energy. It also aids kidney function, 

muscle contractions, normal heartbeat and nerve signalling 
[39]. The presence of phosphorous in B. sapida may be 

responsible for its folkloric functions in the management of 

internal haemorrhage and epilepsy [8, 9]. 

 

Conclusion 

B. sapida K.D. Koenig is an essential medicinal plant useful 

for the treatment of various health conditions. This study 

revealed the richness of B. sapida in phytochemical 

ingredients and essential elements and justified the 

ethnopharmacological uses of the plant species. Hence, B. 

sapida can be considered for possible inclusion in herbal drug 

formulations targeted towards specific ailments such as 

conjunctivitis, diarrhoea, epilepsy, dental decay, fever, 

malaria, internal haemorrhage, diuretic migraine, etc. The 

findings of this study also show a considerable concentration 

of mineral elements which can be engaged in the management 

of mineral deficiencies in humans. However, further 

elucidative studies on the mechanism of action of B. sapida 

that will explain the therapeutic roles of its phytochemicals 

and mineral elements in the management of arrays of 

maladies are recommended. 
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