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AB S T R A CT  

Medicinal plants have great importance in African medicine and are also used as precursors in drug 

discovery. The medicinal value of plants lie in their bioactive constituents which usually allow them to 

fight against several diseases. Plant-based natural constituents can be derived from any part of the plant 

like bark, leaves, flowers, roots, fruits, seeds. The mineral and phytochemical analysis of the leaves of 

Azadirachta indica, Parkia biglobosa and Leea guineensis were investigated. The leaves were collected from 

the Herbal Garden, Forestry Research Institute of Nigeria, Jericho hills, Ibadan, Nigeria and identified 

at Forest Herbarium Ibadan. Oyo State. The leaves were air dried and milled to powder using a 

medium-sized milling machine and stored in an air-tight container until needed for analysis. 

Phytochemical screening/analysis and mineral analysis were determined using standard analytical 

methods. Phytochemicals like Alkaloids, Flavonoids, Tannins, Saponins, Anthraquinone, Cardiac 

glycoside were determined. while Minerals, such as Potassium, Sodium determined using flame 

photometer; Calcium, Phosphorus, Magnesium, Iron, Zinc, Manganese, and Copper were determined 

using Atomic Absorption Spectrophotometer. Results indicates that the bioactive contents of the 

leaves varied significantly (p<0.05) among the medicinal plants. The phytochemical analysis showed 

that the three medicinal plants contained alkaloid, saponins, tannins, flavonoids, polyphenols, cardiac 

glycoside and anthraquinone in varying quantities with the trend: A indica > P. biglobosa > L. guineensis; 

the macro elements showed similar trend as the phytochemicals while the micro elements followed the 

trend: P. biglobosa > L. guineensis > A indica. These results conceivably indicate that the three medicinal 

plant are good source of essential minerals and phyto-nutrients which possess strong pharmacological 

activities and provide scientific credence for its therapeutic usage.  
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1 Introduction 

Medicinal plants have constituted the source of 

health care all over the world since time 

immemorial and has thus remain the mainstay of 

drug discovery [1], [2]; this is believed to be as a 

result of the presence of certain plant chemicals 

(phytochemicals). Phytochemicals which may 

also be referred to as phytonutrients are present 

in diverse kinds of plants which are consumed as 

essential components of both human and animal 

diet where they have marked physiological effects 

[3] [4]. It is generally believed that the medicinal 

value of plants is due to some plant secondary 

metabolites that produce certain physiological 

action in human body. The bioactive substances 

of note in plants are alkaloids, flavonoids, 

tannins, saponins and phenolic compounds [5]; 

these active substances, alongside the vitamins 

and minerals have been widely reported to 

contribute to their various physiologic and 

protective effects [4], [6] [7]. Other important 

classes of phytonutrients present in plants are the 

minerals. Minerals are considered as elements 

that possesses specific metabolic functions, some 

of which are present in diverse range of medicinal 

plants. 

Azadirachta indica, Parkia biglobosa and Leea 

guineensis are three medicinal plants of great 

medicinal values, these plants have found limited 
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use in conventional medicine; they are known to 

be used worldwide in pharmaceuticals, food, 

cosmetics and perfume industries. Azadirachta 

indica (Neem) is a tree that belongs to family 

Meliaceae which is found in abundance in 

tropical and subtropical regions like India, 

Pakistan, Bangladesh and Nepal and now widely 

distributed all over the world. Its most important 

active constituent is ‘‘azadirachtin’’; neem 

reportedly shows therapeutic properties due to 

the rich source of antioxidants and other valuable 

active compounds. [8], [9]. The leaves and roots 

of neem are known to have antibacterial and 

antifungal properties [10], [11], [12]. 

Parkia biglobosa belongs to (Fabaceae - 

Mimosoideae) commonly called African locust 

bean tree. It is a native, perennial, deciduous, 

leguminous tree which grows principally in the 

savannah region of West Africa Countries [13]. 

Fermentation process of African locust beans (P. 

biglobosa) is initiated by Bacillus species to produce 

spices called “Iru” or “Dawadawa” in Nigeria and 

had been described by Bridget et al, [14]. The 

seeds of P. biglobosa have been reported to contain 

up to 29% crude protein and 60% saccharose, 

high oil content and presence of significant 

concentration of vitamin C [15]. P. biglobosa is one 

of the ingredients used in the treatment of leprosy 

and hypertension [16]. Aqueous and methanolic 

extracts of the fermented seeds of P. biglobosa was 

reported to have antidiabetic and anti-

arteriogenic properties of the [17].    

Leea guineensis commonly called Red tree vine is 

an evergreen shrub or small tree that belongs to 

the family Leeaceae. It is locally called alugbokita 

and usually propagated by seed or stem cutting; 

the seed germinates in 14-21 days at 70° F and 

can grow up to 20ft high; the plant is widely 

distributed in moist, intermediate temperate 

zones in tropical Africa including Cote d’Ivoire, 

Liberia, Sierra Leone, Ghana, Cameroon and 

Nigeria [18], [19]. The plant is reported to 

exhibits potential in-vivo anti-tumour and 

antioxidant activity [20]; while it’s anti-

inflammatory activity was also demonstrated in 

experimental animals. [21]. These medicinal 

plants represent different classes of medicinal 

plants found in the herbal garden of Forestry 

Research Institute of Nigeria; therefore, the 

present study aims at investigating the 

comparative potential of Azadirachta indica, Parkia 

biglobosa and Leea guineensis leaves as source of 

nutritional (minerals) and therapeutic 

(phytochemical) purposes. 

2 Materials and Methods 

2.1 The Plant 

Fresh leaves of the plants (A. indica, P. biglobosa, 

L. guineensis) were collected in May 2017 at the 

herbal garden of Forestry Research Institute 

Nigeria. It is located on Latitude 7023ʹ48.287.5N 

and Longitude 3051ʹ48.96.0E. The plant samples 

were identified by a taxonomist at the taxonomy 

unit of the Institute. Leave samples were air-dried 

on a cabinet drier, milled using a milling machine 

and then kept in an air tight jar ready for further 

analysis. 

2.2 Phytochemical Assay and Mineral 

Analysis 

2.2.1 Qualitative and Quantitative Assay 

Qualitative phytochemical screening of the leaves 

was determined using the standard methods 

described by Boye et al., [22] and Omoruyi et al., 

[23] while the quantitative phytochemical analysis 

estimating the quantity of saponins, alkaloids, 

flavonoids, anthraquinone, cardiac glycosides, 

phenolics and tannins were determined using the 

standard methods described by Mbaebie et al., 

[24]. 

2.2.2 Mineral Analysis 

The mineral analysis was done according to the 

method Uddin et al., [25], 1g of leave samples 

were wet digested using 9ml of freshly prepared 

aqua regia (a mixture of 65% nitric acid and 37% 

hydrochloric acid in a ratio of 1:3), the mixture 

boiled gently over a water bath at 95 oC for 5h 

until sample is completely dissolved; filtered and 

made up to standard volume with deionized 

water. The respective minerals were analysed 

using Atomic Absorption Spectrophotometer. 

2.3 Statistical analysis 

Quantitative data were expressed as Mean ±SD 

of triplicate measurement; analysis of variance 

(ANOVA) was used to detect significant 
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difference between mean of measured 

parameters of different species, while specific 

differences were identified using Least Significant 

Difference (LSD) statistical test at 5% level of 

probability. SPSS version 20 was used for the 

statistical analysis. 

3 Results 

Table 1 presents the results of the qualitative 

phytochemical screening of leaves of the 

medicinal plants. The qualitative phytochemical 

screening of the leaves of Azadirachta indica, 

Parkia biglobosa and Leea guineensis revealed the 

presence of a variety of plant secondary 

metabolites such as alkaloids, tannins, flavonoids, 

cardiac glycosides, saponins and anthraquinone. 

Table 1: Qualitative phytochemical screening of 

the leaves 

* + Present, - Absent 

Table 2 presents the results obtained for the 

quantitative phytochemical analysis of the three 

medicinal plants. All the medicinal plants had the 

presence of some secondary metabolites in 

varying quantities.  

Table 2: Phytochemical analysis (Quantitative) 

(mg/100g) of the leaves 

Phytochemicals A. indica P. biglobosa L. 

guineensis 

Alkaloids 21.19±1.25a 12.81±0.57b 11.69±0.52b 

Cardiac 

Glycosides 

2.02±0.85a 4.92±0.08b 4.55±0.91c 

Saponins 15.35±0.52a 10.47±0.80b 7.53±0.30c 

Flavonoids 4.46±0.23a 9.42±0.83b 7.36±0.17c 

Polyphenol 3.17±0.22a 1.01±0.59b 1.30±0.01c 

Tannins 8.33±0.09a 7.23±0.02b 3.95±0.01c 

Anthraquinone 3.03±0.02a 1.03±0.02b 1.02±0.01b 

*Values are expressed as mean and SD of triplicate 

measurements; means with same alphabets in the same row are 

not significantly different at p<0.05 

A. indica had significantly higher (p<0.05) 

concentration of alkaloids, saponins, polyphenol, 

tannin and anthraquinone compared to the other 

two species, while P. biglobosa had significant 

higher (p<0.05) concentration of cardiac 

glycosides and flavonoid compared with A. indica 

and L. guineensis. 

Table 3 presents the results obtained for the 

mineral analysis of the three medicinal plants. For 

the macro elements, A. indica had significantly 

higher (p<0.05) concentration of calcium, 

magnesium, potassium and phosphorus 

compared with the other two species; for the 

micro elements, P. biglobosa had a significantly 

higher concentration (p<0.05) of iron, copper 

and manganese compared to A. indica and L. 

guineensis. 

Table 3: Result of mineral analysis of three 

medicinal plants 

Minerals (%) Azadirachta 

indica 

Parkia 

biglobosa 

Leea 

guineensis 

Macro Elements 

Calcium(Ca) 5.26±0.59a 3.27±0.01b 2.75±0.01b 

Magnesium(Mg) 4.84±0.09a 2.2 7±0.11b 2.85±0.04c 

Potassium (K) 5.12±0.03a 1.14±0.02b 1.17±0.03b 

Sodium(Na) 0.06±0.02a 0.25±0.01b 0.16±0.12c 

Phosphorus(P) 0.99±0.33a 0.24±0.10b 0.15±0.10b 

Micro Elements 

Zinc(Zn) 0.012±0.002a 0.016±0.002a 0.014±0.002a 

Iron (Fe) 0.04±0.01a 0.07±0.012b 0.04±0.02a 

Copper(Cu) 0.002±0.001a 0.008±0.002b 0.003±0.001c 

Manganese 

(Mn) 

0.003±0.001a 0.02±0.002b 0.004±0.002a 

Values are expressed as mean and SD of triplicate 
measurements; means with same alphabets in the same row are 

not significantly different at p<0.05Values are expressed as 

mean and SD of triplicate measurements. 

4 Discussion 

Plants used in the treatment of diseases contain 

bioactive principles with biological activity some 

of which are responsible for the characteristic 

odour, pungencies and colour of plant, while 

others give the particular plant its culinary, 

medicinal or poisonous virtue [26]. The result 

obtained in this study reveals the presence of 

some secondary metabolites in the three 

medicinal plants, which is in consonance with 

those reported for other plants [27], [28], [29]. 

Comparable result is similarly reported by 

Borokini, and Omotayo, [30] for L. guineensis, and 

Phytochemicals A. 

indica 

P. 

biglobosa 

L. 

guineensis 

Alkaloids + + + 

Cardiac 

Glycosides 

+ + + 

Saponins + + + 

Flavonoids + + + 

Phenolic + + + 

Tannins + + + 

Anthraquinone + + + 
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Ajaiyeoba [16] for P. biblobosa. The high content 

of Alkaloid in A. indica may be partly responsible 

for the bitter taste of neem plant. P. biglobosa 

showed an increased level of alkaloids, saponins 

and flavonoids, unlike cardiac glycosides, tannins, 

polyphenols and anthraquinone. In this study, L. 

guineensis, also shows an abundance of alkaloids, 

saponin and flavonoids compared to cardiac 

glycosides, tannins, polyphenols and 

anthraquinone; these phytochemicals are known 

to exhibit various pharmacological and 

biochemical actions when ingested. 

A. indica contained significantly higher 

concentration (p<0.05) of Alkaloids, Saponin, 

polyphenols, tannin and anthraquinones than 

other medicinal plants used in this study. These 

values are on the lower side compared to that 

reported by Ndukwe et al., [31] and Harry-

Asobara [32] where higher levels of alkaloid, 

phenols, saponins and tannin in A. indica from 

Abia state Nigeria were observed which may 

reflect the effect of provenance. There are 

increased levels of cardiac glycosides and 

saponins in P. biglobosa which is the same with that 

reported by Ajaiyeoba [16], unlike flavonoids, 

alkaloids, tannins and anthraquinone. Tannins is 

reported to serve as antidotes for many poisons 

[33], hence, the presence of tannin in all the 

medicinal plants makes them a useful source of 

antidotes for poisons. Alkaloids are beneficial 

chemicals to plants, serving as repellent to 

predators and parasites. Alkaloids have been 

noted to possess antimicrobial, antihypertensive, 

antifungal, anti-inflammatory, anti-fibrogenic 

effect as well as anti-diarrheal effect which is 

probably due to their effects on small intestine 

[34]. However, when ingested by animals, they 

affect glucagon, thyroid stimulating hormones 

and inhibit certain enzymatic activities [35]. 

Flavonoids generally serve as flavouring 

ingredients in plants. Besides their role as 

flavouring agents they are also expressed in plants 

in response to microbial infection suggesting 

their antimicrobial activity [36]. Flavonoids have 

also been implicated as antioxidants both in 

physiological and diseased states [37]. For 

instance, tea flavonoids have been reported to 

reduce the oxidation of low-density lipoprotein, 

lower the blood level of cholesterol and 

triglycerides [38].  

Intakes of elements such as macronutrients and 

micronutrients are essential for physiological and 

metabolic processes. The macro-elements are 

required in amounts greater than 100 mg/dl and 

the micro-elements are required in amounts less 

than 100 mg/dl [39]. The result reported in this 

study for minerals shows a significantly higher 

level of macro elements in the leaves of A. indica, 

while L. guineensis leaves had d lowest levels of 

both macro and micro elements which is also 

lower than the result reported by Ajiboye et al., 

[18], in their study on the chemical composition 

of the seed of L. guineensis. Adequate phosphorus 

availability stimulates early growth and hastens 

maturity in plants [40]. Higher concentration of P 

(0.99%) concentration was observed in the leaves 

of A. indica compared with P. biglobosa (0.24%) 

and L. guineensis (0.15%) which are all significantly 

different from each other (P< 0.05), this is within 

the range of 0.15-0.68% generally reported for an 

array of medicinal plants such as Cybopogon sp, 

Anacardium sp, Psidium guajava, Carica papaya [31], 

Melanthera scandens, L. guineensis, Ocimum 

gratissimum [41] and Cruscentia cujete leaves [42]; 

however, this range is lower than the range of 

1.33-1.62 % reported by Chavan et al., [43] for 

Phosphorus in the leaves of Artemisia nilagirica,  

Cythocline purpurea and Sphaeranthus indicus.  

Calcium helps in building and maintaining bone 

mass and strength, thus, is an essential 

component of diet [43].  The leaves of A indica 

had the highest concentration of Ca (5.26%) 

followed by P. biglobosa (3.27%) and L. guineensis 

(2.75%). This range is relatively higher than 0.85-

1.5% range in Blumea eriantha, Artemisia nilagirica, 

Cythocline purpurea and Sphaeranthus indicus as 

reported by Chavan et al., [43], 0.15% reported 

for A. indica by Ndukwe et al., [31], 0.51%, 0.39%, 

0.36% reported for O. gratissimum, M. scandens and 

L. guineensis respectively [41] and 0.23% in Abrus 

precatorious [45]. 

The leaves of A. indica, P. biglobosa and L. guineensis 

also shows an abundance of magnesium at 

varying degree. The range observed in this study 

is higher than the levels reported in the leaves of 

Cruscentia cujete [42], Diospyros mespiliformis [46], 

Mucuna poggei leaves [47] and Abrus precatorious 
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[45]. Dietary Potassium (K) lowers blood 

pressure in a human, which can reduce the risk of 

stroke; however, some of the protective effect of 

K appears to extend beyond its ability to lower 

blood pressure. The Potassium content of the 

leaves of the medicinal plants varied significantly. 

A. indica has a significantly higher amount of K 

(5.12%) compared to P. biglobosa (1.14%) and L. 

guineensis (1.17%). This is higher compared to that 

reported by Ndukwe et al., [31], for Psidium guajava 

(0.23%) and Vernonia amygdalina (0.26%), Paul et 

al., [45] for Abrus precatorious and Fagbohun et al., 

[41] for O. gratissimum, M. scandens and L. guineensis. 

Sodium is a mineral element that plays an 

important role in the human body. When sodium 

level in the blood is too low is dangerous and can 

cause seizures and coma. Very high sodium levels 

can lead to seizures and death [48]. The 

importance of sodium in cellular homeostasis and 

physiological function cannot be 

overemphasized. Excess dietary intake of sodium 

may aggravate the condition of high blood 

pressure and may also have an adverse effect on 

target organs [49]. The Sodium concentration of 

the three medicinal are varies significantly from 

each other with P. biglobosa having the highest 

concentration of 0.25%. The values reported in 

this study falls within the range generally reported 

for common tree species and tropical plants [31]; 

[43]. It is noteworthy that the value of macro 

elements reported in this study is also higher than 

those of Ndukwe et al., [31] and Harry-Asobara 

and Samson [32] both results obtained from A. 

indica leave samples obtained from Abia State 

Nigeria; this may also emphasize the effect of 

provenance. Microelements are used in relatively 

small amounts and is made up of less than 0.1% 

of dry plant tissue; they perform a variety of 

functions as well as being component of 

enzymes, activation of enzymes and certain redox 

reaction in plant metabolism [50], the iron 

concentration was higher (minor concentration) 

in all the medicinal plants compared to other 

micro elements which all occurred in trace 

amount i.e. Zn, Cu, Mn which are also lower than 

those reported for other plants. 

5 Conclusion 

The leaves of the three plants used in this study 

were found to contain important phytochemical 

constituents needed to combat various kinds of 

infection in human and minerals, which are useful 

for a wide range of metabolic functions. The 

following trend was observed for phytochemicals 

and macro element composition: A indica > P. 

biglobosa > L. guineensis; while for micro element, 

the trend P. biglobosa > L. guineensis > A indica were 

observed, thus, the ethno-medicinal importance 

of these plants as regards its folkoric information 

on the treatments of arrays of ailments, diseases 

and conditions could be justified.  

How to Cite this Article: 

O. Awotedu, P. Ogunbamowo, I. Emmanuel, and I. Lawal, 

“Phytominerals and Phytochemical Studies of Azadiracthta 

indica, Leea guineensis and Parkia biglobosa Leaves”, Int. Ann. 

Sci., vol. 6, no. 1, pp. 28-34, Nov. 2018.  

Doi: 10.21467/ias.6.1.28-34 

References 

[1] B. Beyene, B. Beyene, and H. Deribe, “Review on 

Application and Management of Medicinal Plants for 

the Livelihood of the Local Community” Journal of 

Resources Development and Management, vol 22, pp 

33-39. 2016. 

[2] E. E. Patrick, I. J. Atangwho, U. E. Eyong and G. E. 

Egbung, “The Antidiabetic Efficacy of Combined 

Extracts from Two Continental Plants: Azadirachta 

indica (A. Juss) (Neem) and Vernonia amygdalina 

(Del.) (African Bitter Leaf)” American Journal of 

Biochemistry and Biotechnology. vol. 4, no. 3, pp 239-

244, 2008. 

[3] A. S. Kamba and L. G. Hassan, “Phytochemical 

screening and antimicrobial activities of Euphorbia 

balsamifera leaves, stems and root against some 

pathogenic microorganisms”  African Journal of 

Pharmacy and Pharmacology, vol 4, no 9, pp 645-

652, 2010. 

[4] H. O. Edeoga, and D. O. Eriata, Alkaloid, Tannin and 

Saponin contents of some medicinal plants. Journal of 

Medicinal Aromatic Plant Science, vol. 23, no 3, pp 

344-349, 2001. 

[5] D. Veeramuth, A. Muniappan, and I. Savarimuthu, 

Antimicrobial activity of some ethno medicinal plants 

used by Paliyar tribe from Tamil Nadu, India. BMC 

Complementary and  Alternative Medicine, vol. 6, pp 

35, 2006.  

[6] D. E. Okwu, “Phytochemical and Vitamin Content of 

Indigenous Species of South- Eastern Nigeria” 

Journal of Sustainable Agriculture and the 

Environment, vol 6, no 1, pp 30-37, 2004. 

[7] D. E. Okwu, and O. Ekeke, Phytochemical screening 

and mineral composition of chewing sticks in south 

Eastern Nigeria. Global journal of Pure and Applied 

Science, vol. 9, no 2 pp 235-238, 2003. 

https://journals.aijr.in/index.php
https://doi.org/10.21467/ias.6.1.28-34


33 
 

ISSN: 2456-7132 
Available online at Journals.aijr.in 

Phytominerals and Phytochemical Studies of Azadiracthta indica, Leea guineensis and Parkia biglobosa Leaves 

[8] R. Abhishek. Toxicological effect of Azadirachta 

indica, Asian Journal of  Multidisciplinary 

Studies, vol. 2, no. 9, pp 29-33. 2014. 

[9] M. A. Alzohairy. Therapeutics role of Azadirachta 

indica (Neem) and their active constituents in diseases 

prevention and treatment. Evidence-Based 

Complementary and Alternative Medicine, 2016. 

[10] J. U. Itelima, V. C. Nwokedi, A. I. Ogbonna, M. A. 

Nyam. “Phytochemical screening and antimicrobial 

activity evaluation of aqueous and ethanolic extracts 

of the leaf of Azadirachta indica Juss (neem) on some 

microorganisms,” World Journal of Microbiology, 

vol. 3, no. 1, pp. 56–60, 2016. 

[11] B. Vinoth, R. Manivasagaperumal, & M. 

Rajaravindran. “Phytochemical Analysis and 

Antibacterial Activity of Azadirachta indica A Juss,” 

International Journal of Research in Plant Science, 

vol. 2, no. 3, pp. 50–55, 2012. 

[12] Mohammed, H. A., & Omer, A. F. A. (2015). 

Antibacterial Activity of Azadirachta indica ( Neem ) 

Leaf Extract against Bacterial Pathogens in Sudan. 

American Journal of  Research Communication, 

3(5), 246–251. 

[13] M. O. Omojola, M. O. Afolayan, A. B. Adebiyi, J. O. 

Orijajogun, S. A. Thomas and N. E. Ihegwuagu. 

Further physicochemical characterization of Parkia 

biglobosa (Jacq.) Benth fruit pulp as a mineral 

supplement. African Journal of Biotechnology, vol. 

10, no. 75, pp 17258-17264, 2011. 

[14] O. O. Bridget, S. F. Olumuyiwa, A. O. Bolanie, and S. 

R. A. Adewusi, Biochemical changes in African 

locust bean (Parkia biglobosa) and Melon (Citrullus 

vulgaris) seeds  during fermentation to 

condiments. Pakistan Journal of Nutrition. vol. 3, no 

3 pp 140-145, 2004. 

[15] C. Orwa, A. Mutua, R.  Kindt, R. Jamnadass, and A. 

Simons, Agroforestry Database: a tree reference and 

selection guide version 4.0 pp. 1-4, 2009. 

[16] E. O. Ajaiyeoba, Phytochemical and antibacterial 

properties of Parkia biglobosa and Parkia bicolor leaf 

extracts. Afr. J. Biomed. Res, vol. 5, pp 125–129, 

2002. 

[17] A. A Odetola, O. Akinloye, C. Egunjobi, W. A. 

Adekunle, A. O. Ayoola, Possible antidiabetic and 

anti-hyperlipidaemic effect of fermented Parkia 

biglobosa (JACQ)  extract in alloxan-induced 

diabetic rats. Clinical and Experimental 

Pharmacology and Physiology vol. 33, pp 808–812, 

2006. 

[18] B. O. Ajiboye, A. O. Oso, O. S. “Kobomoje, Chemical 

Composition and Nutritional  Evaluation of Leea 

guineensis Seed” International Journal of Food 

Sciences Nutrition  and Dietetics, vol 3, no 2,  

pp 94-98, 2014. 

[19] B. O. Ajiboye, S. O. Salawu, B. Okezie, B. E. 

Oyinloye, A. O. Ojo, S. A. Onikanni, A. O.  Oso, O. 

S. Asoso and T. O. Obafemi. Mitigating potential and 

antioxidant properties of  aqueous seed 

extract of Leea guineensis against dichlorovos-

induced toxicity in Wistar  rats. Journal of 

Toxicology and Environmental Health Sciences, vol 6, 

no 7, pp 132-146,  2014. 

[20] C. A. Pieme, V. N. Penlap, B. Nkegoum, C. L. 

Taziebou, J. Ngogang, “In Vivo  Antioxidant and 

Potential Antitumor Activity Extract of Leea 

Guineensis Royen Ex. L. (Leeaceae) on 

Carcinomatous Cells” Pharmacologyonline, vol 1, pp 

538-547, 2008. 

[21] A.O. Falodun, L.O. Okunrobo, and L. O. Agbo, 

Evaluation of the anti-edematogenic activity of the 

aqueous extract of Leea guineensis. African Journal 

of Biotechnology. vol. 6, no. 9, pp 1151-1153, 2007. 

[22] A.G. Boye, G. A. Koffuor, J. N. Boampong, P. A. 

Amoateng, E. O. Ameyaw, E. O. Ansah, G. M. Addai, 

C. K. Adjei, J. Addo, and D. K. A. Penu, 

‘Gastroprotective effect and safety assessment of 

Zanthoxylum zanthoxyloides (Lam) Waterm root bark 

extract’ American Journal of Pharmacy and 

Toxicology vol. 7, no. 2, pp 73–80, 2012. 

[23] B. E. Omoruyi, G. Bradley, and A. J. Afolayan. 

“Antioxidant and phytochemical properties of 

Carpobrotus edulis (L.) bolus leaf used for the 

management of common infections in HIV/AIDS 

patients in Eastern Cape Province,” BMC 

Complementary and Alternative Medicine, vol. 12, no 

215, 2012.  

[24] B. O. Mbaebie, H. O. Edeoga, and A. J. Afolayan, 

Phytochemical analysis and antioxidants activities of 

aqueous of stem bark extract of Schotia latifolia Jacq. 

Asian Pacific Journal of Tropical Biomedicine vol. 2, 

no. 2, pp 118-124, 2012. 

[25] A. H. Uddin, R. S. Khalid, M. Alaama, A. M. 

Abdualkader, A. Kasmuri and S. A. Abbas. 

Comparative study of three digestion methods for 

elemental analysis in traditional medicine products 

using atomic absorption spectrometry. Journal of 

Analytical Science and Technology, vol 7, no 6, 2016. 

[26]  W. C. Evans. Trease and Evans Pharmacognosy, 15th 

edition. W.B Sauders Company  Ltd,  London. 

pp 137-139, 230-240, 2002. 

[27] F. O Omotayo and Temitope. I. Borokini. 

‘Comparative phytochemical and ethnomedicinal 

survey of selected medicinal plants in Nigeria’, 

Scientific Research and Essays vol. 7, no. 9, pp 989–

999, 2012. 

[28] S. D. Oyeyemi, S. Arowosegbe, and A. O. Adebiyi, 

‘Phytochemical and proximate  evaluation of 

Myrianthus arboreus (P. Beau.) and Spargonophorus 

sporgonophora  (Linn.) leaves’, IOSR Journal 

of Agriculture and Veterinary Science, vol. 7, no. 9, 

pp 01–05, 2014. 

[29] A. Geyid, A. Dawi, D. Asfaw, M. Zewdneh, T. 

Frehiwot, K., Tesfaye, U. Kelbessa, Y. Kidst, B. 

Tekle, H. M. Bisrat and G. Mulugeta. “Screening of 

some medicinal plants of Ethiopia for their anti-

microbial properties and chemical profiles,” Journal 

of Ethnopharmcology, vol. 97, pp. 421-427, 2005. 

[30] T. I. Borokini, and F. O. Omotayo, Phytochemical and 

ethnobotanical study of some selected medicinal 

plants from Nigeria. Journal of Medicinal Plants 

Research, vol. 6, no 7, pp. 1106-1118, 2012. 

[31] O. K. Ndukwe, D. Awomukwu, and C. F Ukpabi, 

Comparative Evaluation of Phytochemical and 

Mineral Constituents of the Leaves of some Medicinal 

Plants in Abia State Nigeria. International Journal of 

Academic Research in Progressive Education and 

Development. vol. 2, no. 3, pp 244-252, 2013. 

[32] J. L. Harry-Asobara, and E. O. Samson. Comparative 

Study of the Phytochemical Properties of Jatropha 

curcas and Azadirachta indica Plant Extracts. Journal 

of Poisonous and Medicinal Plants Research vol. 2, 

no. 2, pp 020-024, 2014. 

https://journals.aijr.in/index.php


34 
 

ISSN: 2456-7132 
Available online at Journals.aijr.in 

Awotedu et al., Int. Ann. Sci.; Vol. 6, Issue 1, pp: 28-34, 2019 

[33] B. W. Norton, The Significance of Tannins in 

Tropical Animal Production. Tannins in Livestock 

and Human Nutrition. ACIAR Proceedings No. vol. 

92, pp 14-2, 2000. 

[34] S. Ghosal, B. N. Krishna-Prasad, and V. Laksmi, 

Anti-amoebic activity of Piper longum fruits against 

Entamoeba histolytica in vivo. Journal of Ethno-

pharmacology. vol. 50, no 3 pp 167-170, 1996. 

[35] J. C Okaka, N. J Enoch, N. C Okaka, Human 

nutrition: An integrated approach. ESUT Publication 

Enugu pp 57-58, 1992. 

[36] A. Kujumgiev, I. Tsevetkova, Y. Serkedjivay, V. 

Bankova, R. Christov, and S. Popov, Antibacterial, 

Antifungal and Antiviral Activity of Propolis of 

different geographic  Origin. Journal of 

Ethnopharmacology. vol. 44, pp 35-40, 1999. 

[37] S. Kumar and A. K. Pandey. Chemistry and biological 

activities of flavonoids: an overview. The Scientific 

World Journal, vol. 16, 2013. 

[38] J. W. Erdman Jr, D. Balentine, L. Arab, G. Beecher, J. 

T. Dwyer, J. Folts J. Harnly, P. Hollman, C. L. Keen, 

G. Mazza, M. Messina, A. Scalbert, J. Vita, G. 

Williamson, J. Burrowes. Flavonoids and Heart 

Health: proceedings of the ILSI North America 

Flavonoids Workshop, May-June1, 2005. Journal of 

Nutrition. vol. 137, no. 3, pp 718-737, 2007. 

[39] R. K. Murray, D. K. Granner, P. A. Mayes, V. W. 

Rodwell, Harper’s Biochemistry, 25th Edition, 

McGraw-Hill, Health Profession Division, USA, 

2000. 

[40]  S. Sharma, P. Mahotra, A. K. Bhattacharyya, Effect 

of electroplating industrial waste on ‘‘available 

phosphorus’’ of soil in relation to other physico-

chemical properties. Afr. J. Environ. Sci. Technol. vol.  

2, no. 9, pp 257-264, 2008. 

[41] E. D. Fagbohun, O. U. Lawal, M. E.  Ore. The 

proximate, mineral and phytochemical analysis of the 

leaves of Ocimum gratissimum L., Melanthera 

scandens A. and Leea guineensis L. and their 

medicinal value. International Journal of Applied 

Biology and Pharmaceutical Technology, vol. 3, no. 

1, pp. 15-22. 2011. 

[42] M. B. Olaniyi, I. O. Lawal and A. A. Olaniyi. 

Proximate, phytochemical screening and mineral 

analysis of Crescentia cujete L. leaves. Journal of 

Medicinal Plants for Economic Development, vol. 2, 

no. 1 pp, a28. 2018. 

[43] Y. R. Chavan, S. V. Thite, V. T. Aparadh, and B. A. 

Kore, Quantification of minerals in some members of 

family Asteraceae. World journal of pharmaceutical 

research vol. 3, no. 6, pp 613-617, 2014. 

[44] National Research Commission (NRC), 

Recommended dietary allowances by National 

Research Council, National Academy Press, 

Washington, DC, 1989. 

[45]  E. D. Paul, R. S. A. Sangodare, R. I. Uroko, A. S. 

Agbaji, and M. A. Dakare, Chemical analysis of 

leaves of Abrus precatorius. International Journal of 

Plant Physiology and Biochemistry. vol. 5, no. 5, Pp. 

65-67, 2013. 

[46] L. G. Hassan, F. N. Abdulrahaman, and A. A. Zuru, 

‘Nutritional and phytochemical investigation of 

Diospyros mespiliformis (L.)’, Nigerian Journal of 

Basic Applied Science. vol. 13, pp 1–8, 2004. 

[47] A. O. Oko, J. C Okigbo, J. N. Idenyi, and L. U. Ehihia, 

‘Nutritional and Phytochemical compositions of the 

leaves of Mucuna poggei’, Journal of Biology and 

Life Science vol.  3, no. 1, pp 232–240, 2012. 

 [48] C. Rathanavel and P. T. Arasu, Quantification of 

heavy metals and minerals in selected Indian 

medicinal plants using atomic absorption 

spectrophotometer. Int J. Pharm Bio Sci, vol. 4. no. 3, 

pp. 897-908, 2013. 

[49] W. B. Farquhar, D. G. Edwards, C. T. Jurkovitz and 

W. S. Weintraub. “Dietary Sodium and Health: More 

Than Just Blood Pressure,” Journal of American 

College of Cardiology, vol. 65. no. 10, pp.1042-1050, 

2015. 

[50] R. Nieder, D. K. Benbi, F. X. Reichl. Microelements 

and Their Role in Human Health. In: Soil Components 

and Human Health. Springer, Dordrecht. 2018.  

 

Publish your research article in AIJR journals- 
✓ Online Submission and Tracking 
✓ Peer-Reviewed 
✓ Rapid decision 
✓ Immediate Publication after acceptance 
✓ Articles freely available online 
✓ Retain full copyright of your article. 

Submit your article at journals.aijr.in  

Publish your books with AIJR publisher- 
✓ Publish with ISBN and DOI. 
✓ Publish Thesis/Dissertation as Monograph. 
✓ Publish Book Monograph. 
✓ Publish Edited Volume/ Book. 
✓ Publish Conference Proceedings 
✓ Retain full copyright of your books. 

Submit your manuscript at books.aijr.org 

https://journals.aijr.in/index.php
https://journals.aijr.in/
https://books.aijr.org/

	ABSTRACT
	1 Introduction
	2 Materials and Methods
	2.1 The Plant
	2.2 Phytochemical Assay and Mineral Analysis
	2.2.1 Qualitative and Quantitative Assay
	2.2.2 Mineral Analysis

	2.3 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusion
	How to Cite this Article:
	References

