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Abstract
Background  and  Objective:  Piper  guineense seeds  and  leaves  are  among  the  plant  parts
commonly used as spices and also in herbal medicine for the treatment and management of different
conditions. The proximate, mineral and phytochemical composition of  Piper guineense seeds and
leaves were evaluated in this study.  Materials and Methods: Piper guineense seeds and leaves
were purchased at the new market in Wukari, Taraba State, Nigeria. The healthy parts were selected,
air-dried and pulverized. The proximate parameters were evaluated, while AAS and GC-MS were
used for the mineral and phytochemical analysis, respectively.  Results: Results of the study show
that Piper guineense seeds was high in percentage dry matter (94.03±0.21), crude lipid (4.06±0.12)
and carbohydrates (65.46±0.85) compare to Piper guineense leaves, while Piper guineense leaves
was  high  in  percentage  moisture  content  (6.11±0.01),  crude  protein  (15.17±0.39),  crude  fibre
(20.99±0.16)  and ash  (11.98±0.03)  compared to  Piper  guineense seeds.  The  differences  in  the
moisture  content  and  dry matter  were  statistically  non-significant,  while  the  differences  in  the
percentage  crude  protein,  crude  fiber,  crude  lipid,  ash  and  carbohydrates  were  statistically
significant.  Piper  guineense leaves  has  a  high amount  of  magnesium, calcium,  manganese  and
copper than Piper guineense seeds, while Piper guineense seeds has a high amount of chromium,
zinc,  iron,  potassium,  sodium  and  phosphorus  than  Piper  guineense leaves.  A wide  range  of
phytochemicals which possess different biochemical and physiological functions were detected in
Piper guineense seeds and leaves. Conclusion: The results showed that Piper guineense seeds and
leaves possess nutritional and pharmacological properties. However, some of the phytochemicals
detected could possess abortive properties. 
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INTRODUCTION

Different plant materials such as seeds, leaves and fruits are used as food spices, while many of 
them are believed to possess different medicinal values. Plant materials abound in nutrient, vitamins
and minerals which are required by humans on daily basis for proper metabolic and biochemical 
functions1. Spices contain several essential compounds like oil and complex mixtures of organic 
compounds. Many of these plant parts are also used in herbal medicine in the treatment and 
management of different conditions. Piper guineense leaves and seeds belong to this class of plants 
as the use is already on the increase. Most medicinal plants have been reported to play a vital role 
in the discovery of drugs and are essential for human to treat different ailments2.

Piper guineense is a West African tropical plant3. It belongs to the family Piperaceae. The plant is a
climbing vine that can grow up to 20 m in length and bears pepperish berry fruits which are usually 
dried to prolong its shelve life. It is commonly known as African black pepper and popularly called 
Uziza by the South-Eastern Nigerians and Iyre by the Yorubas. The leaves and seeds are consumed 
widely as spice and used in preparation of different dishes. The leaves and seeds are considered to 
be medicinal as have been reported in literatures. In some parts of Nigeria, the seeds and leaves are 
used in preparation of a popular dish consumed by women after childbirth, to enhance the 
contraction of uterine and also to enhance the expulsion of placenta and other remains from the 
womb4. They are used for treating rheumatic pains and for weight control.

Ngane et al.5 and Ekanem et al.6 have reported the antimicrobial, antiparasitic and antifungal 
activities of P. guineense leaves and seeds. The effect of aqueous extract of Piper guineense seeds 
on some liver enzymes, antioxidant enzymes and some haematological parameters in albino rats 
has been reported by Uhegbu et al.3. Mbongue et al.7 reported that the leaves of Piper guineense 
have been used by traditional medical practitioners for treatment of respiratory diseases and 
correction of female infertility problems, while the seeds are used as an aphrodisiac. Hence, this 
study was conducted to investigate the proximate, mineral and phytochemical composition of 
Piper guineense leaves and seeds.

MATERIALS AND METHODS

Duration and year of study: This study was carried out from the month of March to May, 2017 in 
Wukari, Nigeria.

Plant material used: Piper guineense leaves and seeds were purchased at the new Market in 
Wukari, Taraba State, Nigeria. The seeds and leaves (Fig. 1, 2) were sorted for healthy parts, air-
dried and milled with manual blender.

Preparation of plant extract: The plant powder was macerated in 70% ethanol for 48 h with 
occasional shaking, thereafter filtered and the filtrate concentrated to eliminate the ethanol. The 
crude plant extract was used for phytochemical analysis.

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=chemical+analysis
https://scialert.net/fulltextmobile/?doi=jbs.2018.329.337#f2
https://scialert.net/fulltextmobile/?doi=jbs.2018.329.337#f1
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=chemical+composition
https://scialert.net/fulltextmobile/?doi=jbs.2018.329.337#686895_ja
https://scialert.net/fulltextmobile/?doi=jbs.2018.329.337#1921972_ja
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=haematological+parameters
https://scialert.net/fulltextmobile/?doi=jbs.2018.329.337#777728_ja
https://scialert.net/fulltextmobile/?doi=jbs.2018.329.337#752461_ja
https://scialert.net/fulltextmobile/?doi=jbs.2018.329.337#239856_ja
https://scialert.net/fulltextmobile/?doi=jbs.2018.329.337#1921972_ja
https://scialert.net/fulltextmobile/?doi=jbs.2018.329.337#1921974_ja
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=medicinal+plant
https://scialert.net/fulltextmobile/?doi=jbs.2018.329.337#1921994_ja
https://scialert.net/abstract/?doi=jbs.2018.329.337
http://dx.doi.org/10.3923/jbs.2018.329.337


Determination of mineral and proximate composition of Piper guineense leaves and seeds: 
Proximate composition of plant materials gives information of the level of acceptance of the 
materials in general nutrition8.

Fig. 1: Photograph of Piper guineense seeds

Fig. 2: Photograph of Piper guineense leaves
The percentage dry matter, protein, fibre, moisture, lipid, carbohydrates and ash of Piper guineense
leaves and seeds were determined using the method of AOAC9, while the concentrations of Ca, P, 
Mn, Mg, Cr, Zn, Fe, Cu, Na, and K were carried out using Atomic Absorption Spectrophotometer 
(model AA280FS, Agilent Technologies, USA) following the conditions recommended by the 
manufacturer. All chemicals used were of analytical grade and as recommended by the 
manufacturer.

Determination of phytochemical constituents of ethanolic extract of Piper guineense leaves 
and seeds: The GC (model No. 7890B) and MS detector (model 5977A) were used for the 
phytochemical analysis. It was equipped with column: Agilent HP 5MS ultra Inert (350°C) 30 
m×250 μm×0.25 μm. Helium (He) was used with flow: 0.7 mL min–1, pressure: 4.4867 psi and 
average velocity: 30.641 cm sec–1. The injection volume was 1 mL, inlet temperature 250°C, split 
ratio 20:1 and split flow 14 mL min–1. The temperature of the oven used was 60°C with 
equilibrating time of 1 min, maximum oven temperature 350°C and total run time 35.857 min. 
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Identification of the phytochemical constituent was done by matching the spectra of the 
phytochemical to be identified with the mass spectra of reference compounds contained in the 
database of National Institute of Standards and Technology (NIST 14). The amounts of 
phytochemicals suggested were then expressed as area percent which is comparable to the total 
peak area.

Statistical analysis: After the proximate analysis, the results were analyzed statistically using 
Paired-Samples T Test with the use of Statistical Package for Social Sciences (SPSS) version 21. 
Means for each parameter were compared for significance at p<0.05 and result presented as 
Mean±SD.

RESULTS AND DISCUSSION

Proximate analysis shows that Piper guineense seeds was high in percentage dry matter, crude 
lipid and carbohydrates compare to Piper guineense leaves, while Piper guineense leaves was high 
in percentage moisture content, crude protein, crude fibre and ash compared to Piper guineense 
seeds. The differences in the moisture content and dry matter were statistically non-significant, 
while the differences in the percentage crude protein, crude fiber, crude lipid, ash and 
carbohydrates were statistically significant.

The proximate composition of Piper guineense leaves and seeds (Table 1) showed that the seeds 
may last longer than the leaves when stored in the form purchased at the market (as commonly 
sold). Although the difference in the percentage moisture of the leaves and seeds is not statistically 
significant, it is possible that the high moisture content of the leaves may permit certain microbial 
activities than the seeds.

Table 1: Proximate composition of Piper guineense seeds and leaves (%)

Values are mean±standard deviation of triplicate determination (n = 3). Mean in the same row, with
different letters of the alphabet as superscript are statistically significant (p<0.05)
The percentage dry matter content of the leaves and seeds supports the result of moisture content.
The non-significant high percentage dry matter in the seeds compared to the leaves shows that the 
seeds contains less moisture than the leaves.

The leaves of Piper guineense contain significant high fibre and ash compared to Piper guineense 
seeds. Fibre is known to increase the bulk of diet content and also enhance the frequent release of 
bowel content8. This has shown positive impact in human health since it can reduce certain 
conditions such as constipation. However, the frequent removal of bowel content can cause 
indigestibility in animal such as human. Adequate caution should be taken in consumption of food 
materials that are very high in fibre since indigestibility will cause loss of nutrients and utilization 
of the undigested food materials. The high percentage ash in the leaves show that there will be a 
corresponding high mineral content in the leaves compared to the seeds.

Carbohydrates and fat/lipid are known to be good sources of high energy generation compound8,10. 
The human body depends on carbohydrates and lipid/fat largely to drive its regular activities. The 
significant high differences in the lipid and carbohydrates content of the seeds compared to the leaf 
show the seed could be a better source of carbohydrates and lipids than the leaf. This also shows 
that the use of the seeds in preparation of special dishes such as the soup for nursing mothers could 
contribute to the energy gained after consumption of such food. The human body may also use the 
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lipid and carbohydrates contained in the seeds as well as in the leaves for the generation of some 
necessary intermediates required for proper functioning of the human body system. Certain 
hormones of lipid origin are required for regulation of certain human bodily functions. Piper 
guineense seeds may provide the required lipids needed for the biosynthesis of such hormones. This
may be the reason why its use in food prepared for nursing mothers help in the relaxation of 
muscles and resumption of the normal menstrual cycle. The lipid and carbohydrates contents of 
Piper guineense seeds and leaves shows that apart from their use as spices, they can contribute 
positively to general nutrition.

Piper guineense leaves was significantly high in protein content than Piper guineense seeds, 
however, the seed has appreciable protein content. This shows that apart from carbohydrates, the 
seeds and leaves of Piper guineense is a good source of proteins. This means the use of the leaves 
and seeds in general nutrition contributes to the provision of proteins which the human body 
requires for growth, replenishing worn-out tissues, provision of amino acids and hormones 
required for certain biochemical processes, provision of energy and enzyme catalysis.

Although mineral elements do not yield energy, they are very necessary for many biochemical and 
physiochemical processes. The human body requires the minerals for metabolic functions11, 
activations of certain enzymes, immune boosting and regulation of homeostasis. The result of 
mineral analysis (Table 2) show Piper guineense leaves has a high amount of magnesium, calcium, 
manganese and copper than Piper guineense seeds, while Piper guineense seeds has a high amount 
of chromium, zinc, iron, potassium, sodium and phosphorus than Piper guineense leaves.

Calcium was the mineral with highest concentration in both the leaves and seeds. This shows the 
leaves and seeds will play significant supportive role in bone, teeth and muscle functions and even 
as cofactor in enzyme catalysis. The high calcium content in the leaves show it can aid the reduction
of the risk of osteoporosis and diseases associated with calcium deficiency. Consumption of foods 
rich in calcium such as Piper guineense leaves may aid the prevention of certain conditions such as 
spasms and muscle twitching mostly in the arms and face. However, it is possible that high level of 
calcium may cause agitation or gritty eyes. Hays and Swenson12 and Murray et al.13 reported that 
irritability of nerve tissues may be increased by a reduced extracellular blood calcium, while the 
spontaneous discharges of the nerve impulses which leads to convulsions and tetany may be caused 
by low level of calcium.

Table 2: Mineral composition of Piper guineense seeds and leaves (ppm)

Values are mean±standard deviation (n = 3)
The slightly low levels of phosphorus in the leaves and seeds could complement calcium functions 
since it can aid proper functions of nerves, teeth, bone and muscles. Excess phosphorus and calcium
are excreted by the kidney. The P and Ca excreted in faeces are mostly the unabsorbed dietary P and
Ca. Phosphorus is important in many metabolic processes and is located in cells of animal body12. 
Toxicity associated with diseases of phosphorus may result to bone loss13. Phosphorus is also a 
component of nucleic acid11. The low level of zinc in Piper guineense leaves and seeds show it will
support the functions of calcium when the plant parts are consumed, since zinc plays an important 
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role in the absorption of calcium in the bones. Zinc also play vital role during physiological growth 
in animal. Some enzymes involved in cell replication and metabolism of macronutrient are 
dependent on Zn12,14.

The levels of potassium and sodium in both the leaves and seeds of Piper guineense show that the 
use of the plant parts in general nutrition could aid in maintaining homeostasis and in regulating the 
osmotic balance between interstitial fluid and bodily cells of animals. Sodium concentration largely 
influence changes in osmotic pressure12,13. The metabolism of sodium is regulated by aldosterone. 
Hyponatraemia has been reported to occur in intestinal obstruction, vomiting, acute Addison’s 
disease and diarrhea. Toxicity disease of sodium may cause hypertension in susceptible individuals. 
Potassium deficiency disease may result to impaired neuromuscular functions of some muscles 
(such as skeletal and cardiac), mental confusion, paralysis and muscular weakness12,13.

Iron was high in the seeds compared to the leaves. This show the seeds will supply more iron which
is required to carry oxygen in the haemoglobin of red blood cells. Fe is required for making Hb and 
it is a prooxidant which is also needed by microorganisms for proliferation15. Transportation of 
oxygen will be favoured by consumption of Piper guineense seeds and leaves in nutrition. This is 
believed to be one of the importance of the use of Piper guineense seeds in preparation of pepper 
soup usually given to women immediately after childbirth.

Magnesium level was high in the leaves compared to the seeds. The appreciable level of magnesium
implies that consumption of Piper guineense leaves and seeds will support biochemical reactions, 
especially those enzymatic reactions implicated in the metabolism of food components and in 
regulation of cholesterol. Magnesium is an active enzyme cofactor (kinases, etc.) and also a 
constituent of teeth and bones13.

Fig. 3: GC-MS chromatogram of ethanolic extract of Piper guineense seeds
Copper, chromium and manganese functions as co-factors which are essential for activating certain 
enzymes for different biochemical pathways. Manganese and copper are high in the leaves 
compared to the seeds, while the level of chromium was high in the seeds than in the leaves. 
Chromium is an essential element required for animals, including humans. Chromium is required 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=ethanolic+extract
https://scialert.net/fulltextmobile/?doi=jbs.2018.329.337#61231_b
https://scialert.net/fulltextmobile/?doi=jbs.2018.329.337#1948613_ja
https://scialert.net/fulltextmobile/?doi=jbs.2018.329.337#61231_b
https://scialert.net/fulltextmobile/?doi=jbs.2018.329.337#32675_bc
https://scialert.net/fulltextmobile/?doi=jbs.2018.329.337#61231_b
https://scialert.net/fulltextmobile/?doi=jbs.2018.329.337#32675_bc
https://scialert.net/fulltextmobile/?doi=jbs.2018.329.337#126163_ja
https://scialert.net/fulltextmobile/?doi=jbs.2018.329.337#32675_bc


for growth, while its deficiency may result to a reduced lifespan and could interfere with insulin 
action which may produce a diabetic state16,17. Manganese is a cofactor of some enzymes such as 
decarboxylase, hydrolase and transferase enzymes13. This shows that consumption of Piper 
guineense leaves and seeds in nutrition will supply these mineral elements required for some 
enzymatic and other biochemical processes that requires them.

Some chemical constituents in the seeds (Table 3, Fig. 3) had been reported to be used for various 
purposes. Linalool is a naturally occurring terpene alcohol chemical that is used as a flavouring 
agent and for making fragrances18. Humulene has been reported to exhibit topical and systemic 
anti-inflammatory properties19. Methyl tetradecanoate, Caryophyllene and m-Anisic acid are 
flavouring agents. Methyl stearate is antifoaming agent and fermentation nutrient. Octadecanoic 
acid, also known as stearic acid is used as a surfactant and softening agent. In epidemiologic and 
clinical studies, stearic acid has been reported to be associated with lowered LDL cholesterol when 
compared with other saturated fatty acids20. In-vivo evidence of nephrotoxicity and altered hepatic 
function in rats administered diglycolic acid, a metabolite of diethylene glycol has been reported by 
Robinson et al.21. Piperine is responsible for the pungency of black pepper and long pepper. 
Piperine has been investigated for its ability to influence bioavailability of other compounds such 
as curcumin in food and dietary supplements22. Oleic Acid has been reported to be an anti-
inflammatory, anti-oxidant and antimicrobial agent23. Fumaric acid is used as a food acidulant and 
aids in cellular defence against oxidative stress  24. Myristin acts as an anti-inflammatory agent and 
as a joint pain reliever. It can also aid in lubricating muscles and as treatment for arthritis and 
bursitis. Caryophyllene exhibited anti-fungal activity25. Caryophyllene, (E)-β-farnesene, linalool 
and germacrene D were reported to exhibit an interesting anti-microbial (anti-bacterial and anti-
fungal) activity26. However, Piper guineense seed is believed to have abortive property in 
traditional medicine. Therefore, pregnant women are advised to apply caution to avoid excessive 
consumption of the Piper guineense seeds. The peppery taste of the seed is believed to be one of the
reasons behind the abortive effect of Piper guineense seed.

Oleic acid, Octadecanoic acid, fumaric acid and hexadecanoic acid, methyl ester present in the 
seeds are also present in the leaves (Table 4, Fig. 4). Lauric anhydride which is present in the leaves
has been reported to increase high density lipoprotein27. 

Table 3:
Phytochemical constituents of ethanolic extract of Piper guineense 
seeds
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Fig. 4: GC-MS chromatogram of ethanolic extract of Piper guineense leaves

Table 4: 
Phytochemical constituents of ethanolic extract of Piper guineense 
leaves

Hexadecanoic acid methyl ester has been reported to exhibit anti-proliferative properties against 
tumor cells and induced apoptosis in the tumour cells28. Some of these chemicals present in the 
seeds and leaves Piper guineense may contribute these effects when these plant parts are used in 
nutrition. Some of these chemical properties supports the used of Piper guineense seeds and leaves
in traditional medicine.

CONCLUSION
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Piper guineense seeds and leaves possess high amount of carbohydrates and appreciable level of 
protein and fibre. Mineral elements which play vital roles in human metabolic systems and for 
activating certain enzyme catalysis were detected in appreciable amount in the leaves and seeds. 
This shows that consumption of the plant parts may aid improving human immune system. 
Different phytochemicals which possess important physiological and biochemical functions are 
present in Piper guineense seeds and leaves. This study revealed the nutritional, possible medicinal 
and pharmacological properties of the leaves and seeds. These results showed that Piper guineense 
seeds and leaves are important in general nutritional and could be used for certain pharmacological 
needs. The use of Piper guineense seeds and leaves is recommended in general nutrition, especially 
for women after child birth.

SIGNIFICANCE STATEMENT

This study is significant because investigation into the investigation of the phytochemical 
composition of Piper guineense leaves and seeds will reveal the possible medicinal and 
pharmacological properties of the leaves and seeds, while investigation of the proximate 
composition will give information of the overall level of acceptance of the plant materials in 
general nutrition. This therefore, warrants study into the proximate, mineral and phytochemical 
composition of Piper guineense leaves and seeds.
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