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Abstract 

Piper guineense Schum. & Thonn. (Piperaceae) is a spice plant cultivated in West Africa for its aromatic, pungent, or 

otherwise desirable qualities. The leaves of P. guineense are used as a leafy vegetable, while its fruits are favoured for 

imparting flavour to a wide range of African soups. This study aimed to review available scientific literature on the 

pharmacognostic, ethnomedicinal, phytochemical, and pharmacological studies of P. guineense Schum. & Thonn. in 

Africa, from the year 2000 till date. Pharmacognostic studies have identified various macroscopic, organoleptic, 

microscopic, and physicochemical characteristics have been identified, providing valuable tools for the accurate 

identification and authentication of P. guineense. The phytochemical studies of the plant revealed the presence of 

alkaloids, steroids, glycosides, saponins, flavonoids, tannins, and terpenoids. Several studies have explored various 

plant parts of P. guineense, to elucidate its pharmacological effects, including its potential as an antimalarial, 

anticancer, antioxidant, aphrodisiac, antiplatelet, hepatoprotective, and antimicrobial agent. This review has shown 

that beyond its traditional role as a spice, P. guineense offers significant nutritional and biological benefits. 
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INTRODUCTION 

Traditional Medicine (TM) serves as 

the primary source of healthcare for many 

people in developing countries, where access 

to modern healthcare services and medicine is 

limited due to economic and cultural reasons 

[1]. Traditional Medicine holds significance 

not only in developing nations but also in 

developed countries, where there has been an 

 
*Correspondence. E-mail: ohemut@unijos.edu.ng       ISSN 0189-8442 

 2023. Published by Faculty of Pharmaceutical Sciences, University of Jos, Nigeria. Under Creative 

Commons Attribution-Non-Commercial 4.0 International License. https://creativecommons.org/licenses/by-nc/4.0/ 

increase in the demand for herbal medicines in 

recent years. Additionally, many 

pharmaceutical products in developed 

countries are derived from or contain 

biological substances. 

In Africa, herbal medicine is the most 

common Traditional Medicine practice, 

because plants have shown to serve as an 
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essential reservoir of medicines [2]. 

Traditional medicine was the primary 

healthcare system for millions of people across 

rural and urban communities in Africa before 

the introduction of modern medicine [3]. 

African traditional medicine encompasses a 

system of healing rooted in the beliefs and 

customs of the African people. This system 

involves the utilization of medicinal plants and 

other natural materials, along with the 

practices of diviners, medicine men, witch 

doctors, and sorcerers [4].  

Piper guineense, belonging to the 

family Piperaceae and genus piper, is a spice 

plant native to West Africa. Popularly known 

as Ashanti pepper, it is cultivated for its 

aromatic, pungent, and other desirable 

properties [5]. Piper guineense is native to 

Nigeria, Guinea, Ghana and Uganda, thriving 

in closed forests, forest edges, and moist 

environments within forest clearings. Known 

by local names are Uziza (in Igbo), Iyere (in 

Yoruba), Masoro (in Hausa), Uririe (in 

Urhobo), this plant’s leaves are commonly 

used as a leafy vegetable, while its fruits serve 

as a flavouring agent in many African soups 

(Figure 1). Traditional beliefs attribute 

medicinal properties to this plant [5]. This 

study aims to conduct a comprehensive review 

of scientific literature published from the year 

2000 to the present, focusing on 

pharmacognostic, ethnomedicinal, 

phytochemical, and pharmacological studies 

of Piper guineense Schum & Thonn in Africa. 

 

 

METHODS 

In this review, scientific databases such 

as PubMed, ScienceDirect and Google Scholar 

were searched for available literature on the 

pharmacognostic, ethnomedicinal, 

phytochemical and pharmacological uses of 

Piper guineense. While some of the 

publications were directly accessed, others 

were obtained through citations from other 

sources.  

Keywords, such as “traditional 

medicine”, “medicinal plants”, “Piper 

guineense”, “traditional medicine in Africa”, 

“ethno medicinal uses of Piper guineense”, 

“Piper guineense phytochemicals” and 

“pharmacological activity of Piper guineense” 

were used for the search. The literature utilized 

in this study encompassed publications 

available from the year 2000 to the present day. 

The research aimed to highlight 

ethnomedicinal use, pharmacological activity 

and phytochemical properties of Piper 

guineense in various African countries. 

Subsequently, the plant’s parts were 

categorized according to their ethnomedicinal 

use, pharmacological activity and 

phytochemical characteristics 

 

RESULTS 

Macroscopic features of the plant parts of 

Piper guineense. The macroscopical features 

such as type, colour, shape, and size of the leaf, 

fruits and flowers of Piper guineense Schum & 

Thonn are presented in Table 1.  

Organoleptic properties of the leaf of Piper 

guineense. The organoleptic properties of the 

leaf of Piper guineense are presented in Table 

2. The odour is aromatic, taste is hot and very 

pungent, the colour is green and texture is 

powdery and soft. 

Microscopical properties of the lant parts of 

Piper guineense. The microscopical properties 

of the leaf of Piper guineense are presented in 

Table 3. The epidermal cell is dorsiventral with 

straight anticlinal walls. The stomata type is 

diacytic, the mesophyll consists of spongy and 

palisade. The vascular bundle consists of 

xylem and phloem tissues, surrounded by 

layers of fibres. 

Physicochemical Properties of Piper 

Guineense Schum & Thonn. The 

physicochemical properties of the leaf and 

seed of Piper guineense such as the moisture 

content, Total ash value, extractive values, 
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crude fat, crude proteins and crude fibre are 

presented in Table 4. The leaf has a moisture 

content of 11.70±0.03%, total ash value of 

7.73±0.04%, water– soluble extractive of 5.80 

±0.16, alcohol– soluble extractive of 8.00± 

0.08, crude protein of 16.67±0.02% and 

carbohydrate of 48.21±0.00%. The seed has a 

moisture content of 12.35±0.01%, total ash 

value of 6.33±0.02%, crude protein of 

5.86±0.04% and carbohydrate of 57.32±0.78%. 

Phytochemical properties of the plant parts 

of Piper guineense. The phytochemical 

constituents present in the leaf, seed, root and 

fruit of Piper guineense are presented in Table 

5. The leaf and seed contain mainly alkaloids, 

tannins, flavonoids, Saponins, steroids and 

terpenes. The root contains mainly alkaloids 

such piperine, trichostachine and wisanine. 

Terpenes and phenylpropanoids are the major 

phytochemicals found in the fruit of Piper 

guineense.  

Ethnomedicinal uses of the plant parts of 

Piper guineense. The leaf, seed, root and fruit 

of Piper guineense is used in ethno medicine 

in the treatment of different diseases such as 

infections, male and female infertility, weight 

control, stomach discomfort, abortifacient and 

so on (Table 6). The seed (31%) is the part 

mostly used in ethnomedicine, followed by the 

leaves (27%), fruit (21%) and root (21%) 

(Figure 2). 

Pharmacological activity of the plant parts 

of Piper guineense. Table 7 shows the 

pharmacological activity of the leaf, seed, root, 

fruit and essential oil of Piper guineense. 

These morphological parts and oil of Piper 

guineense have shown to possess antimalarial, 

antihypertensive, anticancer, antidiabetic, 

aphrodisiac, antioxidant, anticonvulsant, 

antipsychotic, sedative, antimicrobial and 

molluscidal activities. This review revealed 

that the leaf (46%) is the most studies part of 

the plant for pharmacological activity, 

followed by the root (15%) and seed (15%) 

while the fruit (12%) and essential oil (12%) 

being the least studied (Figure 3).   

 

 

Table 1: Macroscopical features of the plant parts of Piper guineense 

Plant part Characters Features References 

Leaf Type Simple, Alternate Petioles [7. 8, 9, 10] 

 Colour Green  

 Apex Acuminate  

 Venation Pinnate  

 Shape Elliptical  

 Size Length: 10.3cm±0.5; Breadth: 6.0cm±0.2  

Fruit Type  Drupe mesocarp or fleshy [9, 10, 11, 12] 

 Occurrence Clusters  

 Colour Red or reddish brown when ripe; Black when dry  

 Shape Oval  

Flower  Colour Greenish yellow [9] 

 Peduncle 5 mm long  

 

 

Table 2: Organoleptic properties of the plant parts of Piper guineense 

Plant Part Characters Features References 

Leaf Odour Aromatic [7, 8] 

 Taste Hot and very pungent  

 Colour Green  

 Texture Powdery & Soft  
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Table 3: Microscopical properties of the plant parts of Piper guineense 

Plant Part Characters Features References 

Leaf Anticlinal Walls Straight [7, 13] 

 Calcium Oxalate Crystals Cluster scattered on surface of lamina  

 Stomata Diacytic arrangement  

 Transverse Section Upper and lower epidermis  

 Surface Bifacial  

 Arrangement Dorsiventral  

 Mesophyll Spongy & Palisade  

 Vascular Bundle Xylem & Phloem tissues, surrounded by layers of fibres  

 

 

Table 4: Physicochemical properties of the plant parts Piper guineense 

Plant Part Parameters Values References 

Leaf Moisture content 11.70±0.03% [7, 9, 14, 15, 16, 17, 18, 19] 

 Total Ash value 7.73±0.04%  

 Acid– insoluble ash 0.89 ± 0.01  

 Water– soluble ash 4.10 ± 0.25   

 Alcohol– soluble extractive 8.00 ± 0.08  

 Water– soluble extractive 5.80 ± 0.16  

 Crude fibre 9.26±0.03%   

 Crude fat 2.24±0.02%  

 Crude protein 16.67±0.02%  

 Carbohydrate 48.21±0.00%  

Seed Moisture content 12.35±0.01% [9, 14, 15, 16, 17, 19] 

 Dry matter 87.65±0.01%  

 Ash value 6.33±0.02%  

 Crude fibre 8.79±0.01%  

 Crude fat 9.89±0.07%  

 Crude protein 5.86±0.04%  

 Carbohydrate 57.32±0.78%  

 

 

Table 5: Phytochemical properties of the plant parts of Piper guineense 

Plant part Phytochemical constituents Continent/Country References 

Leaf Tannins, Flavonoids, Alkaloids, Saponins,  Africa [7, 8, 9, 10] 

 Cardiac glycosides   

 Dihydrocubebin Africa [20] 

Seed Piperine, Capsaicin, Cubebin, Caryophyllene,  Africa (Nigeria, Ghana) [21, 22] 

 Carotenoids, Alkaloids, Tannins, Saponins,    

 Anthraquinones, Steroids, Phenols,    

 Flavonoids, Terpenes   

Root Piperine, Trichostachine, Lignans, Wisanine Africa [20] 

Fruit Monoterpenes, Sesquiterpenes,  Africa (Cameroon, Nigeria, Congo) [23,24,25,26] 

 Phenylpropanoids   

 Phellandrene Africa [20] 

 Pinene, Limonene, β-sesquiphellandrene,   [26] 

 Linalool, Limonene, Z-β-bisabolene, α-pinene   

 

 

 

 

 

 

 



46 

T.L. Ohemu et al. / J. Pharmacy & Bioresources 21(2), 42-50 (2024) 

Table 6: Ethnomedicinal uses of the plant parts of Piper guineense 

Plant Part Ethnomedicinal Uses Continent References 

Leaf To treat respiratory infections, rheumatism, syphilis, flatulence Africa (Nigeria) [9, 26, 27] 

 To treat female infertility  [27, 28, 29]  

 To treat low sperm count in males; 

To stabilise womb after birth 

 [30] 

 For urinary tract infections; As an antipyretic Africa [31] 

Seed For stomach discomfort; Adjuvant in rheumatic pains; As an Africa (Nigeria) [32]. 

 anti-asthmatic agent; As an aphrodisiac; To control weight;    

 To improve uterine contraction; As an abortifacient.   

 To treat bronchial infections. Africa [20] 

Root As an aphrodisiac, as chewing stick Africa (Nigeria) [9] 

 To treat gonorrhoea, bronchitis, syphilis, and colds. Africa [20] 

Fruit As an aphrodisiac Africa (Nigeria) [9] 

 Fresh fruits are used as a cough remedy. Africa [20] 

 

 

 

Table 7: Pharmacological activity of the plant parts of Piper guineense 

Plant part Pharmacological Activities Continent/ Country References 

Leaf Antimalarial; Antihypertensive Africa (Nigeria) [33] 

 Antiarrhythmic   

 Anticancer Africa [34] 

 Antioxidant Africa [31] 

 Anti-inflammatory; Antitumor;    

 Ant allergic; Antiplatelet   

 Antidiabetic Africa [35, 36] 

 Aphrodisiac Africa [37] 

 Hepatoprotective Africa [38] 

Seed Anticancer activity  [39, 40] 

 Antioxidant;  Africa [12] 

 Haematological effects   

Root Anti-aggressive; Sedative; - Africa (Nigeria, Cameroon) [10, 24, 26] 

 Tranquilizing agent;    

 Anticonvulsant   

Fruit Molluscidal activity Africa [41] 

 Antifungal agent Africa (Togo) [42] 

 Aphrodisiac agent Africa (Nigeria) [28, 43, 44] 

Essential oils CNS-depressant, Antipsychotic Africa (Nigeria) [26, 45] 

 Bactericidal & Antimicrobial;  Africa [46,47,48,49] 

 Antifungal   
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Fig 1: (A) Piper guineense leaf and unripe seeds (B) 

Piper guineense leaf and ripe seeds (C) Piper 

guineense dried seeds [6] 

 

 
Fig 2:  Percentage of Plant Parts of Piper guineense used 

in Ethnomedicine  

 

 

 

 

 
Fig 3:  Percentage of Plant Parts of Piper guineense used 

in Pharmacological studies 

 

 

 

 

DISCUSSION 

Piper guineense (African black pepper) 

is widely used traditionally in the treatment of 

different diseases because of its medicinal 

properties [9]. The pharmacognostic properties 

of this plant highlighted in this review are 

crucial for accurate identification of the plant. 

The macroscopic and microscopic 

characteristics outlined in tables 1, 2 and 3 will 

aid in standardising the plant and safeguarding 

against adulteration and substitution. P. 

guineense is characterized by a simple 

aromatic leaf with alternate petioles, green in 

colour with an acuminate apex and pinnate 

venation, and elliptical in shape. Its fruit is a 

drupe monocarp that occurs in clusters, red or 

reddish brown when ripe, and black when dry. 

Its flowers are greenish yellow in colour with 

a 5 mm long peduncle (Table 1).  

The microscopical examination help in 

the identification of diagnostic characters that 

useful in the proper standardisation of the 

plant. The leaf possess straight anticlinal walls, 

with cluster type of calcium oxalate crystals 

scattered on the surface of the lamina, its 

stomata is diacytic and it possesses spongy and 

palisade mesophyll with upper and lower 

epidermal layers [7, 13].  

The nutritional and anti-nutritional 

properties of Piper guineense can be seen in 

the reports of the physicochemical and 

proximate analysis (table 4). These nutritional 

and anti-nutritional factors confer on Piper 

guineense its flavour, aroma, and preservative 



48 

T.L. Ohemu et al. / J. Pharmacy & Bioresources 21(2), 42-50 (2024) 

properties [49, 50]. Piper guineense is an 

important source of various phytochemicals, 

responsible for its medicinal potential. 

Phytochemicals such as alkaloids, steroids, 

glycosides, saponins, flavonoids, tannins, and 

terpenoids [7, 10, 9, 8, 20] (table 5). This 

review has also revealed that the majority of 

the ethnomedicinal uses of Piper guineense 

have been proven by scientific research both in 

vitro and in vivo. The plant parts of P. 

guineense have been employed traditionally 

for the treatment of various ailments [9]. The 

leaves are being used to treat respiratory and 

urinary tract infections, flatulence, low sperm 

count in males, and female infertility. The 

seeds, roots, and fruits are used as an 

aphrodisiac (Table 6). The oil distilled from 

the fruit is used in soap making and perfumery 

[33]. 

Numerous studies have been carried 

out on most of the plant parts of P. guineense, 

to determine its pharmacological actions on the 

system (table 7). The leaf and seed are seen to 

have antimalarial, antihypertensive, anti-

inflammatory, anticancer, and 

hepatoprotective properties, to name but a few 

[33, 31, 38, 39, 40]. The fruits possess 

molluscidal and antifungal activities [41, 42]. 

The root possesses sedative and tranquilizing 

activity [10, 23], while the essential oils 

expressed have been seen to possess 

antipsychotic, antimicrobial, and antifungal 

activities [26, 45, 46, 47]. 

This review went further to compare 

the plant part mostly used in Africa, where the 

plant is widely used for its nutritional and 

medicinal properties. It was revealed that the 

plant part mostly used in ethnomedicine is the 

seed, closely followed by the leaves (figure 2). 

Also, the plant part that has been researched 

the most, in Africa is the leaves as shown in 

Figure 3. 

Conclusion. Piper guineense Schum & Thonn 

is a West African spice plant popularly used as 

a spice in traditional foods. It is known for its 

aromatic odour and peppery taste. This review 

has shown that other than its use as a spice, 

Piper guineense possesses many nutritional 

and biological benefits. Extensive studies have 

been carried out to determine the 

pharmacological activities of the different 

parts of the plant. However, there is a need for 

more research to determine the specific 

compounds responsible for each therapeutic 

activity. 
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