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 The chemical profiling of African guinea pepper friut (Xylopia aethiopica) was 
determined quantitatively and qualitatively using standard chemical methods. 
The results of the proximate analysis carried out on the fruits showed that they 
have the following composition: moisture (10.5±0.10)%, ash (6.10±0.11)%, crude 
protein (11.39±0.02)%, crude fat (30.30±0.10)%, crude fibre (3.87±0.02)% and 
carbohydrate (48.06±0.01)%. However, elemental analysis of X. aethiopica fruits 
revealed the concentrations of mineral ions as: K (4.80±0.10) mg/100g, Na 
(6.90±0.11) mg/100g, Ca (2.13±0.001) mg/100g, Mg (2.40±0.10) mg/100g, Zn 
(0.03±0.01) mg/100g, Cu (0.02±0.01) mg/100g, Mn (0.01±0.01) mg/100g and P 
(1.95±0.01) mg/100g. The toxicant analysis on the sample, shows that X. 
aethiopica fruits contains hydrocyanic acid, oxalate (both soluble and insoluble); 
and phytate as major toxicants, with mean concentrations of: HCN (1.51+0.01) 
mg/100g, soluble oxalate (3.19±0.01) mg/100g, total oxalate (3.75±0.01) mg/100g 
and phytate (0.37±0.2) mg/100g of the sample. However, the quantitative 
estimation of the phytochemical composition of X. aethiopica showed that the 
plant had mean concentration of: Alkaloids (2.40±0.1)%, flavonoids (8.10±0.1)%, 
saponins (1.36±0.01)%, polyphenols (3.88±0.03)%, reducing sugars (glucose and 
fructose) (44.50±0.1)%. Phytochemical screening of this plant extract using 
ethanol and water as a solvent media also showed presence of alkaloids, 
glycosides, saponins, flavonoids, reducing sugars such as (Glucose and 
fructose), polyphenols, triterpenes and steroids, but absence of tannins, 
phlobatannins and anthraquinones. 
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INTRODUCTION 
 
The use of herbs to treat diseases is almost universal 
among non-industrialized societies, and often more 
affordable than purchasing expensive modern 
pharmaceuticals. The World Health Organization (WHO, 
1991) estimated that 80% of the population of some 
Asian and African countries presently uses herbal 
medicine for some aspects of primary health care 
delivery. Studies in the United States and Europe have 
showed that their use is less common in clinical  settings,  
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but have become increasingly more in recent years as 
scientific evidence about the effectiveness of herbal 
medicine has become more widely available (Allherden, 
1969). Some medicinal properties are usually considered 
when it is to be refined. However, a large amount of 
archeological evidence exist which indicate that humans 
were using medicinal plants during the paleoithnic era, 
approximately 60,000 years ago. Furthermore, other non-
human primates are also known to ingest medicinal 
plants to treat illness (Burkill, 2000).  Herbs have been 
recorded to cure diseases for billions of people as a 
critical therapeutic method in many cultures, including 
native American, European, Egyptian, Hebrew, Indian, 
and Chinese. Current drugs usually  need  to  go  through  



 
 
 
 
 
clinical examinations with a certain number of selected 
subjects for several years. The side effects of many of 
these drugs are undetected until they have been used by 
a large population for a long period of time. However, 
herbs have been tested by generations and gene ration 
of people for thousands of years, and their effects from 
various aspects have been documented (Cled, 2002).  

Unlike most currently used drugs that have pure com-
pound, the herb has a complex mixture of compounds. 
Those different ingredients in one herb may balance each 
other, buffer each other, and act synergistically to make 
the systemic effect more powerful. In some herbal 
practices, such as in Chinese herbal medicine, several 
herbs are usually used together in a formula to treat one 
illness by taking advantage of the interactions among 
different herbs. For more balanced, less toxic and more 
powerful effects (Sam-Dodd, 2005). Herbs can interact 
with foods and other drugs and generate unexpected 
results. The natural healing power of herbs not only lies 
in that they are natural products, but also includes that 
they can be accepted by people in a natural manner. For 
instance, many people, especially children and the 
elderly, dislike drugs, injection, or surgery, but would 
prefer effective dietary therapy available. Herbal dietary 
therapy has been used since the ancient time and has 
been playing important roles in many countries, such as 
Chinese Herbal medicine. The use of herbal products 
among the US elderly has risen over the past 10 years 
(Bruno and Ellis, 2005). Therefore, the present study is to 
evaluate the chemical profile of the fruit of X. aethiopica 
obtained from Akpabuyo Local Government Area of 
Cross River State, Nigeria with a review to accessing of 
nutritional and physiological potential. 
 
 

MATERIALS AND METHODS 
 

Sample collection and preparation 
 

The fresh plant materials were collected from Akpabuyo, 
while the dried plant materials were obtained from spice 
vendors in large quantity in Calabar, Cross River State, 
Nigeria. The samples were, stored in polythene to 
circumvent decomposition. The identification of sample 
was done in the department of Botany, University of 
Calabar. The fruits of the fresh plant materials were 
properly rinsed to remove sand and other particles that 
may acts as contaminants; and were then air dried for 
three days. The dry samples were then ground into a 
powder form using a clean mortar and pestle. The 
powdered material was sieved and stored in a desiccator 
until required for the analysis.  
 
 

Sample digestion 
 
One hundred grams (100 g)  of  the  ground  sample  was  
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accurately weighted into a conical flask. After which, 25 
ml of concentrated nitric acid was added to the sample. 
Then, 5 ml of perchloric acid was then added to the 
sample. The conical flask with its contents was gently 
heated (50-70°C) on a Stuart hot plate until the colour 
changed from brown to colourless. The digest was made 
up to 100 ml with deionized distilled water and stored 
prior to further analysis. 
 
 
Phytochemical screening 
 

Phytochemical analysis was carried out for the presence 
of alkaloids, saponins, flavonoids, phlobatannins, cardiac 
glycosides, tannins and anthraquinones.  These were 
screened using the method described by Sofowora 
(1984) and Harborne (1973). 
 
 
Quantitative estimation of some phytochemicals 
 

Quantitative estimation of alkaloids, flavonoids, saponins, 
polyphenols and reducing compounds were determined 
using the method described by AOAC (2000). 
 
 
Mineral elements analysis 
 

The methods of AOAC (2000) were used in these 
determinations. Standard solutions were prepared for 
each element. Sodium and potassium were determined 
by flame photometer (Gallen Kamp).  Calcium, 
manganese, zinc and copper, were determines using 
atomic absorption spectroscopy (AAS).  The phosphorus 
content was determined by spectrophotometric 
Molybdovanadate method as described by AOAC (1990). 
 
 
Proximate analysis 
 

Proximate analysis was carried out using AOAC (2000) 
method for the dried fruit of the plant sample.  The 
method was used to estimate moisture, ash, crude fat, 
protein, crude fibre and carbohydrate contents of the 
sample. The percentage carbohydrate (CHO) was 
estimated using the expression: 
 

%CHO = 100 - (%Ash + %Crude protein + %Crude fibre 
+ %Crude fat).  
 

The crude protein content was calculated by multiplying 
the nitrogen content by 6.25. 
 
 
Toxicant analysis 
 

Hydrocyanic acid was estimated by  the  alkaline  titration  
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Table 1. Proximate compositions of X. aethiopica. 
 

Parameter Concentration (%) 

Moisture 10.50±0.01 

Ash 6.10±0.01 

Protein 11.39±0.02 

Fat 30.30±0.10 

Fibre 3.87±0.02 

Carbohydrate 48.06±0.01 
 

Data are: mean ( X ) + Standard deviation of triplicate determination. 
 
 
 

Table 2. Phytochemical screening of X. aethiopica. 
 

Parameter Ethanolic extract Aqueous extract 

Alkaloids + ++ 

Glycosides ++ + 

Saponins + ++ 

Tannins - - 

Flavonoids ++ + 

Reducing compounds ++ + 

Polyphenols ++ + 

Phlobatannins - - 

Anthraquinones - - 

Triterpenes + - 

Steroids + - 
 

Key: +, Present; ++, Present in large amount; –, Not present. 
 
 
 
method of (AOAC, 1975), oxalate was determined by the 
method of (Dye, 1956) while phytic acid was extracted 
using 0.05 M HCl.  The extracts were prepared according 
to the method described by Wheeler and Ferrel (1971).  
The absorbance was read at 620 nm, while phytic acid 
was calculated on the basis that six atoms of phosphorus 
are contained in one molecule of phytic acid, giving a 
ratio of: 1:3 (C6H18O24P6). 
 
 
RESULTS AND DISCUSSION 
 
Tables 1 and 2 show the results of proximate composition 
and phytochemical screening of the plant respectively 
while Tables 3-5 show the mineral elements composition, 
toxicant composition and the levels of some phyto-
chemicals in the plant sample, respectively. 

The result of the proximate composition of X. 
aethiopica as presented in Table 4 shows that 
hydrocyanic acid content of X. aethiopica was 1.51±0.01 
mg/100g. This is higher than 0.06±0.01 mg/100g in 
Treculia africana seeds, reported by Enuijiugha and 
Ayodele-Oni, (2003). However, the  low  concentration  of 

hydrocyanic acid in the species would have little effects 
on metabolic activities. The results obtained show that 
the soluble oxalic acid value was 3.19±0.01 mg/100g of 
the dry matter while the total oxalic acid composition of 
the study was 3.75±0.01 mg/100g of the dry matter. 
Similarly, the amount of oxalic acid in Xylopia aromica 
was found to be 2.99±0.01 mg/100g, which is lower when 
compared to seeds of African bread fruits 3.01±0.01 
mg/100g, reported by Ugwu and Onaye (2006). The 
higher concentration of oxalic acid in X. aethiopoica 
would actually reduce the amount of major and minor 
metallic nutrients in the biological system, by forming a 
complex (Ugwu and Onaye, 2006). On the basis of the 
present analysis, the content was found to be 0.37±0.2 
mg/100g DM (dry mass). In comparison, the amount of 
phytic acid in an unprocessed Treculia africana was 
found to be 0.78±0.01 mg/100g which is higher.  

The results obtained for moisture content of X. 
aethiopica was 10.50±0.1% DM (Table 1). Moisture 
content of food is usually used as a measure of stability 
and susceptibility to microbial contamination (Scott, 
1980). However, the moisture content is lower when 
compared to moisture content within  the  range  of  58.0- 
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Table 3. The mineral composition of X. aethiopica. 

 

Element Quantity (mg/100g) 

Sodium (Na) 6.90±0.1 

Potassium (K) 4.80±0.1 

Calcium (Ca) 2.13±0.01 

Magnesium (Mg) 2.40±0.1 

Zinc (Zn) 0.03±0.01 

Copper (Cu) 0.02±0.01 

Manganese (Mn) 0.01±0.01 

Phosphorus (P) 1.95±0.01 
 

Data are mean ( X ) + Standard deviation of triplicate determinations. 
 
 
 

Table 4. The toxicants composition of X. aethiopica. 

 

Parameter Concentration (mg/100g) 

Hydrocyanic acid 1.51±0.01 

Soluble oxalate 3.19±0.01 

Total oxalate 3.75±0.01 

Phytate 0.37±0.20 
 

Data are mean ( X ) + Standard deviation of triplicate determinations. 
 
 
 

Table 5. Quantitative estimation of some phytochemicals of X. aethiopica. 

 

Parameter Concentration (%) 

Alkaloids 2.401±0.1 

Flavonoids 8.10±0.1 

Saponins 1.36±0.01 

Polyphenol 2.75±0.03 

Reducing sugars 44.50±0.1 
 

Data are: mean ( X ) + Standard deviation of triplicate determinations. 
 
 
 
90.64% reported in some other Nigerian green leafy 
vegetable (Ladan et al., 1996). This indicates that X. 
aethiopica fruits can be stored for a longer time without 
spoilage. Meanwhile, the ash content on the basis of 
analysis was found to be 6.10±0.1 g/100g DM. This high 
amount shows that the sample contains good deposits of 
minerals.  

The crude fibre content showed the value of 
3.87±0.02% DM (Table 1). Biologically, fibre helps in the 
maintenance of human health and has been proven to 
reduce cholesterol level in the body. Medically, fibre 
content in plant samples has been reported to reduce 
constipation and enhances smooth intestinal digestion.  

The fat content was found to be 30.30±0.1% DM, which 
is  higher  than  11%  in  water  spinach  leave  and   12% 

Senna obtusfila, reported by (Dreon et al., 1990). 
However, the high fat contents of the plants sample 
shows that it can be a very good natural dietary source of 
fat. Due to the high fat contents, this plant can be used 
to, insulate our bodies of cold during wet season, since 
fat produces heat on oxidation in body tissues (Dreon et 
al., 1990).  

The crude protein content of the plant sample was 
found to be 11.39±0.02 % DM. Proteins are essential 
components of the diet needed for survival of animals 
and humans, their basic functions in nutrition is supply 
adequate amounts of required amino acids (Pugalenthi et 
al., 2004). Protein deficiency causes growth retardation, 
muscle washing, abnormal swelling of the belly and 
collection of  fluids  in  the  body  (Zarkada  and  Voldeng, 
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1997). The carbohydrate content was found to be 
45.06±0.01 % DM. This value is lower than 50% Tribulus 
terrestris (Tsalda) leaves, 58.67% spinach leaves and 
54.67% Corchorus trident, reported by Asibery–Berko 
and Tayle (1999). Carbohydrate is rich and can serve as 
a good source of energy. When carbohydrate is sufficient 
in food, it prevents the unnecessary usage of protein and 
allows it to be used for body building processes.  

The result obtained shows that cardiac glycoside was 
present in higher concentration in ethanolic extract, than 
in water extract (Table 2). Glycosides are any compound 
in which sugar residue is from C-1 through oxygen, 
nitrogen or sulphur or another moiety, the later are known 
as N- or S-glycosides. It can exist in the alpha or beta 
configuration. Most cardiac glycosides are toxic and may 
have pharmacological activity, especially in the heart 
(Harborne, 1973). It has been used as arrow poisons of 
drugs and therapeutically to strengthen a weakened 
heart, and make it work efficiently (Trease and Evans, 
1996). Cardenolides, a type of cardiac glycosides appear 
to be abundant. Their actions are anti-inflammatory, anti-
septic and analgesic and are used in the treatment of 
rheumatism (Trease and Evans, 1996).  

The results of the phytochemical screening shows that 
higher concentration of alkaloids was obtained in water 
extract than ethanolic extract. However, quantitative 
analysis carried out on this sample, shows that the 
sample contains 2.40±0.1 % DM. Alkaloids have been 
reported stimulate the central nervous systems, causes 
paralysis, elevate blood pressure. Certain alkaloids acts 
as pain reliever, others acts as tranquilizers and others 
exhibit antimicrobial potency (Solomon and Craig, 1998).  

It was also found that the aqueous or water extract 
contains higher concentration of saponins than the 
ethanolic extract (Table 2). Quantitative estimation of 
saponins in the plant sample revealed that the sample 
contains 1.36±0.01 %. Saponins have medical uses and 
they possess outstandingly characteristics that is, the 
aqueous solution froth greatly. This is the reason for their 
use as detergent and it explains its name (Sapo in Latin, 
meaning soap). They cause haemolysis of red blood cells 
even at great dilution, most of them when injected into 
the blood stream are highly toxic, but less when 
administered by mouth since they are only feebly 
absorbed from the gastrointestinal tract. Saponins are 
also of economic interest because of their occasionally 
toxicity to cattle (Rahaman, 2010).  

Phytochemical screening analysis shows that ethanolic 
extract contains higher levels than the water extract of 
the extract (Table 2) while quantification of flavonoids 
shows 8.10±0.1 %. Flavonoids strengthen the blood 
capillaries and prevent the small cutaneous haemorrhage 
so frequent in the aged. Some of them relieve cramps of 
the smooth muscles while others improve circulation in 
the coronary arteries. Flavonoid is also known for its anti-
inflammatory   and   anti-allergic   effects,   for    its    anti-  

 
 
 
 
thrombiotic and vaso-protective properties for inhibition of 
tumour production and as a protective for gastric mucosa. 
These influences have been attributed to the influence of 
flavonoids on arachidonic acid metabolism (Trease and 
Evans, 1989). The screening analysis shows that the 
ethanolic extracts contain higher levels of polyphenols 
than the water extract (table 2). Quantitative analysis 
carried out, revealed that the extract contains 3.88+0.03 
% DM (table 5). They help in contracting the blood 
capillaries and so prevent certain hemorrhages.  

Screening results for reducing sugars shows that 
ethanolic extract contains higher concentration of the 
reducing compound than the water extract (Table 2). 
Quantitative analysis shows that the extract contains 
48.06±0.01 % (Table 5). Triterpenes and steroids were 
present in ethanolic extract but absent in water extract 
(Table 2). More so, tanins, phlobatains and 
anthraquinoes were absent in both extracts (Table 2).  

Sodium content was below the prescribed and 
recommended daily intake, as against 2,300 milligrams of 
sodium per day as proposed by the food and drug 
administration (Table 3). Any disturbance in the 
concentration of Na becomes a risk to the biological 
system. Potassium contain 4.80±0.1 mg/100g DM. 
Potassium ions help to control the pH of intracellular 
fluids and maintain osmotic pressure within the cell. 
Calcium in the present study contains 2.13±0.01mg/100g 
DM. This clearly shows the concentration of calcium is 
below the required daily calcium allowance of 360-
400g/day for both children and adults. Physiologically, 
calcium is required in the body for normal growth of 
bones and teeth (Robinson, 1978). Calcium also plays a 
vital role during blood clothing and in the normal 
functioning of calcitonin and calciferole. The results of 
magnesium analysis as presented in Table 3, showed 
that the samples contains 2.40±0.1 mg/100g DM. 
Magnesium is required for various biophysiological 
processes, notably as an activator of various enzymes 
DNA (De-oxyribo nucleic acid) ∞-duplex structure by 
interacting with the phosphate groups. It deprivation has 
been studied in dogs and rats fed diets containing less 
than 2 ppm of the element (Maynard and Loosle, 1969). 
The result of the analysis carried out on the sample 
revealed that the sample contain 0.03+0.01 mg/100g DM 
of zinc. From this data, it means that X. aethiopica is not 
a good indicator of zinc when compared to report by 
Umoh et al. (2014) in Commenlina benghalensis and 
Ipomoea pes-caprae during dry and wet seasons. The 
result of copper analysis as represented in Table 3 
revealed that the samples contains 0.02±0.01 mg/100g 
DM. Magnesium showed 0.01±0.01 mg/100g DM while 
Phosphorus contain 1.95±0.01 mg/100g DM. Phosphorus 
forms the basic backbone in genetic acids (RNA and 
DNA) Ribonucleic acids and Deoxyribonucleic acids. 
Phosphorus in phosphate form combines with calcium ion 
to form  calcium  phosphate,  which  is  one  of  the  basic 



 
 
 
 
 
constituents of the bones. 
 
 
Conclusion 
 
African guinea pepper (X. Aethiopica) contains high 
amount of carbohydrate and fat when compared to 
protein, moisture, fibre and ash. Phytochemical screening 
of the extracts (water and ethanol) shows the absence of 
phlobatannins, anthraquinones, hydroxyl methyl 
anthraquinones and tannins, and also revealed the 
presence of alkaloids, glycosides, saponins, flavonoids, 
reducing sugrs, polyphenols, triterpenes and steroids. 
Quanlitatively, the levels of some phytochemicals, such 
as alkaloids, flavonoids, saponins, polyphenols and 
reducing compounds has been determined, with highest 
concentration in reducing compounds. Elemental analysis 
showed the presence of potassium, sodium, calcium, 
magnesium, zinc, copper, manganese and phosphorus, 
with higher concentration of potassium and sodium.  
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