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Abstract  
 
Assessment of the distribution of alkaloids, saponins, tannins, glycosides, phenols, steroids and 
flavonoids in ten Nigerian plants belonging to different families was carried out. All the plants 
investigated contained flavonoids but lacked steroids. Apart from Afzelia africana and Detarium 
microcarpum, the rest contained alkaloids. Glycosides were present in all except Gongronema latifolium. 
Phenols occurred in all the plants except A. africana, D. microcarpum and Azadirachta indica. Saponins 
were absent only in G. latifolium, A. indica and Cola nitida while tannins occurred only in Piper 
guineense, G. latifolium, Myrianthus arboreus, A. indica, and C. nitida. In quantitative estimation of each 
phytochemical present in the plants, C. nitida showed the highest percentage alkaloids (7.76%) and 
Treculia africana the highest percentage saponins (4.24%) while the highest percentage tannins was 
recorded in A. indica. T. africana had the highest percentage glycosides (24%) and phenols (48%) while 
A. indica and C. nitida showed the highest percentages of flavonoids. The medicinal uses of the plants 
understudy were reviewed.     
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Introduction  
 
Knowledge of the chemical constituents of plants is 
important for the discovery of therapeutic agents. 
The use of plants for treatment of different ailments 
is as old as mankind. According to Makhubu (1998), 
the use of plants for medicinal purpose was 
recorded in Pharmacopoeia of Emperor Shen Nung 
of China between 273 to 300BC. This is an 
indication that man was aware of the medicinal 
properties of some plants about 300 years BC. 
Medicinal plants contain physiologically active 
principles that over the years have been used in 
traditional medicine (Adebajo et al., 1983). It was 
reported by Banso and Olutimayin (2001) that 
plants contain a wide variety of active principles. 
The most important of these bioactive principles 
include alkaloids, tannins, flavonoids, steroids, 
glycosides and phenolic compounds.  

Piper guineense Schum and Thonn, 
Afzelia africana Sm.ex Pers, Pterocarpus soyauxi 
Jacq, Mucuna soloanei Adams, Gongronema 
latifolium Benth, Myrianthus arboreus P.Beav, 
Detarium microcarpum Guill. and Perr., Treculia 
africana Decne, Azadirachta indica A. Juss and 
Cola nitida (Vent) Schott and Endl are used in 
herbal medicine in Nigeria. The various uses of 
these plants in traditional medicine are reviewed in 
Table 1. Since these plants are all used in herbal 
medicine, there is the need to assay their chemical 
constituents in order to ascertain those bioactive 
constituents that confer on them medicinal value.  
 
Materials and Methods 
 
Collection and identification of plant materials:  
The leaves or seeds of P. guineense, A. africana, P. 
soyauxi, M. soloanei, G. latifolium, M. arboreus, D. 
microcarpum, T. africana,     A. indica and C. nitida 
were collected from forests located in Eastern part 

of Nigeria and used for this study. The plant 
samples were authenticated by Prof. J.C. Okafor, a 
Consultant Taxonomist of Fame Agricultural Centre, 
Enugu.  
 
Preparation of plant materials: The plant 
materials were air-dried and pulverized in a grinding 
machine into a fine form. The aqueous extract of 
each sample was prepared by soaking 20 g of the 
powdered sample in 100 ml of distilled water and 
ethanol respectively for 24 hrs. The extract was 
filtered using Watchman No. 1 filter paper and 
stored in a plastic container for further use.  
 
Phytochemical screening: The phytochemical test 
on the aqueous extracts was carried out according 
to the procedures and methods described by 
Trease and Evans (1989), Soforowa (1993) and 
Harbone (1994) 
 
Qualitative test: This assay was carried out to 
determine the presence of alkaloids, saponins, 
flavonoids, tannins, phenols, glycosides and 
steroids in the aqueous extract of each plant.   
 
Test for alkaloids: One milliliter of each extract 
was added to 0.5 ml of Mayer’s reagent. A cloudy 
milky precipitate indicates the presence of alkaloids.  
 
Test for saponins: Three milliliters of each extract 
was boiled for 1 minute and added 2 ml of distilled 
water, shaken vigorously and observed for a stable 
persistent froth. 3 drops of olive oil was added to 
the frothing and shaken vigorously for the formation 
of emulsion.              
 
Test for flavonoids: Three millilitres of each 
extract was added to 10 ml of distilled water and 1 
ml of 10% sodium hydroxide solution. A yellow 
colouration indicated the presence of flavonoids.  



Ameh and Eze 
 

615 

 
Test for tannins: Two millilitres of each extract was 
boiled gently for 2 minutes and 3 drops of ferric 
chloride added. A brownish or blue-black 
colouration indicated the presence of tannins.  
 
Test for phenols: A small portion of each extract 
was mixed with 1 ml of distilled water and a few 
drops of 5% sodium hydroxide. Orange colouration 
indicates the presence of phenols.  
 
Test for glycosides: One millilitre of 2% 
dinitrosalicyclic acid (DNS) and 1 ml of 5% sodium 
hydroxide were added to 1 ml of each extract. A 
brick red precipitate indicated the presence of 
glycosides.  
 
Test for steroids: Five drops of concentrated 
sulphuric acid were added to each extract and 
shaken to form a uniform solution. Formation of 
dark-red colouration indicated the presence of 
steroids.  
 
Quantitative test: The quantitative test was done 
to ascertain the amount of each chemical 
constituent detected in the aqueous extract of each 
plant.  
 
Preparation of fat-free sample: Two grammes (2 
g) of each sample was defatted with 100 ml of 
diethyl ether using Soxhlet apparatus for 2 hrs.  
 
Determination of percentage alkaloid: Five 
grammes of the defatted sample was put into a 250 
ml beaker, 200 ml of 10% acetic acid in ethanol was 
added and the beaker covered. This was allowed to 
stand for 4 hrs, filtered and the extract concentrated 
to one quarter of its original volume using a water 
bath. Concentrated ammonium hydroxide was 
added drop wise until precipitation was completed. 
The whole solution was washed with ammonium 
hydroxide and filtered. The residue containing the 
alkaloids was dried and weighed. Percentage 
alkaloid was calculated as follows: % Crude 
alkaloids = Weight of residue / Weight of sample x 
100.  

 
Determination of percentage flavonoid: Ten 
grammes (10 g) of the sample was extracted 
repeatedly with 100 ml of 80% aqueous methanol at 
room temperature. The solution was filtered using 
Watchman No. 1 filter paper. The filtrate was then 
transferred into a platinum crucible and evaporated 
to dryness over a water bath, and weighed (Boham 
and Kocipai, 1974). Percentage flavonoid was 
calculated as follows:  % Flavonoid = Weight of 
residue / Weight of sample x 100. 

     
Determination of percentage tannin: Into a 250 
ml conical flask, 0.5g of samples was placed and 
mixed with 50 ml of distilled water. The mixture was 
shaken for 1 hr in a mechanical shaker, filtered into 
a 50 ml volumetric flask and made up to the mark 
with distilled water. Then 5 ml of the filtrate, 5 ml of 
0.1 g tannic acid solution and 1 ml of distilled water 
(blank) were measured into three different 
volumetric flasks and incubated for 30 minutes at a 

temperature of 20-300C. The absorbance was 
measured using red filter at a wavelength of 760 nm 
in spectrophotometer (Van-Burden and Robinson, 
1981). Percentage tannin was determined as 
follows: Tannin in Mg/100 = X – Z / Y – Z, where X 
= absorbance of 5 ml of the extract, Y = absorbance 
of 5 ml of tannic acid solution and Z = absorbance 
of 1 ml of blank.  

 
Determination of percentage glycoside: Five 
grammes of the sample was added to 2 ml of 20% 
solution of dinitrosalicyclic acid in methanol and 
boiled for 2 minutes. The mixture was filtered and 
the residue which was the glycosides was dried, 
cooled and weighed. Percentage glycoside was 
calculated as follows: % glycosides = Weight of 
residue / Weight of sample x 100.  
 
Determination of percentage total phenol:  The 
fat-free sample was boiled with 50 ml of ether for 
the extraction of the phenolic component for 15 
minutes. 5 ml of the extract was pipetted into a 50 
ml flask and then 10 ml of distilled water was 
added. 2 ml of ammonium hydroxide solution and 5 
ml of concentrated amylalcohol were also added. 
The sample was made up to mark with distilled 
water and left to react for 50 minutes for colour 
development. This was measured at 505 nm using 
a spectrophotometer. The concentration obtained at 
the stated absorbance was traced using phenol 
standard graph. Percentage total phenol was 
calculated as follows: % total phenol = 
Concentration / Weight of sample x 100. 
  
Determination of percentage saponin: Twenty 
grammes (20 g) of the sample was weighed and 
soaked for 24 hrs with 100 ml of 20% ethanol and 
80 ml of distilled water. The sample was resoaked 
with 40 ml of 20% ethanol and filtered after 45 
minutes. The filtrate was concentrated to 40 ml by 
heating in a water bath. Impurities and pigments 
were removed using diethyl ether, with separatory 
funnel. Four grammes of sodium chloride was 
added to the sample, followed by hydrochloric acid 
dropwise to bring the pH to 4.5 using a universal pH 
indicator. 90 ml of n-butanol was added. Ten 
millilitres of 50% aqueous NaCI was added twice. 
The whole solution was put in a beaker of known 
weight and heated to dryness. The percentage 
saponin was calculated as follows: % Saponin = Z / 
Sample weight x 100. Where Z (weight of residue) = 
Y – X, X = weight of empty beaker and Y = weight 
of empty beaker + sample after drying. 

 
Results  
 
This study has revealed the distribution of some 
bioactive constituents in the plant samples. Tables 
2 and 3 show the phytochemical characters of the 
ten plants studied. All the plants contained 
flavonoids but lacked steroids. Apart from A. 
africana, and D. microcarpum, the rest contained 
alkaloids. Glycosides were present in all except G. 
latifolium. Phenols occurred in all the plants except 
A. africana, D. microcarpum and A. indica. 
Saponins were absent only in G. latifolium, A. indica 
and C. nitida.  
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Table 1: Review of medicinal uses of the study plan ts  
Species  Family  Traditional Use Reference  
P. guineense Piperaceae  Vegetable and flavouring of soup, 

treatment of gonorrhea and cough  
Okwu (2001) 

A. africana Caesalpinaceae Soup seasoning and thickening, 
treatment of gonorrhea and stomach 
troubles  

Kerharo and 
Bouquet (1971) 

P. soyauxi Fabaceae Vegetable, treatment of skin diseases 
and fungal infections  

Oteng-Gyuna and 
Mbachu (1987) 

M. soloanei Papillionaceae Vegetable, food, lowers blood 
cholesterol 

Mohan and 
Janardhanan, 
(1995) 

G. latifolium Asclepiadaceae Vegetable, stimulate appetite, treatment 
of cough, diabetes, and as laxative  

Gills (1992) 

M. arboreus Moraceae Vegetable, treatment of dysentery, 
diarrhea and vomiting  

Hill (2000) 

D. microcarpum Caesalpinaceae Food, vegetable, thickening of soup, 
treatment of rheumatism, stomach ache, 
dysentery and diarrhea 

Gril and Isasa 
(1997) 

T. africana  Moraceae Food, treatment of cough and as 
laxative 

Burkill (1984) 

A. indica Meliaceae Treatment of malaria, diabetes, 
rheumatism and digestive disorders  

Adeninya (1993) 

C. nitida Sterculiaceae Stimulant, counteracts fatigue, 
suppresses thirst and hunger  

Nickalls (1986) 
Sundstrom (1966) 

 
Table 2: Qualitative analysis of the phytochemicals  present in the plants understudy 
Species  Alkaloids Saponins Tannins Glycosides Phen ols Flavonoids Steroids 
P. guineense + + + + + + + 
A. Africana - + - + - + - 
P. soyauxi + + - + + + - 
M. soloanei + + - + + + - 
G. latifolium + - + - + + - 
M. arboreus + + + + + + - 
D. microcarpum - + - + - + - 
T. Africana + + - + + + - 
A. indica + - + + - + - 
C. nitida + - + + + + - 
+ Presence of constituent   - absence of constituent   
 
Table 3: Quantitative analysis of the phytochemical s present in the plants sample 
Species % 

Alkaloid  
% 

Saponin  
% 

Tannin  
% 

Glycoside  
% 

Phenol 
% 

Flavonoid 
P. guineense 1.54 0.59 2.0 - 0.27 5.70 
A. africana - 0.25 - 6.4 - 4.95 
P. soyauxi 0.82 0.17 - 4.4 5.2 2.39 
M. soloanei 1.7 0.12 - 6.6 0.50 1.2 
G. latifolium 0.96 - 0.01 - 0.23 5.29 
M. arboreus 0.51 0.25 0.5 0.24 0.56 0.73 
D. microcarpum - 0.13 - 4.0 - 1.64 
T. africana 0.88 4.24 - 24.0 48.0 1.56 
A. indica 5.66 - 40.0 5.6 - 17.1 
C. nitida 7.76 - 7.6 5.98 0.31 17.1 
 – Absence of constituent. 
 
Tannins occurred only in P. guineense, G. 
latifolium, M. arboreus, A. indica and C. nitida 
(Table 2).  The quantitative estimation of the 
phytochemicals present in each plant sample is 
shown in Table 3. C. nitida had the highest 
percentage alkaloids (7.76%), followed by A. indica 
(5.66%) while M. arboreus contained the least yield 
of alkaloids (0.51%). T. africana showed the highest 
percentage saponins (4.24%), followed by P.  
 

 
guineense (0.59%) while M. soloanei recorded the 
least yield (0.12%). The highest percentage tannins 
was recorded for A. indica (40.0%), followed by C. 
nitida (7.6%), while G. latifolium had the lowest 
percentage of tannins (0.01%). T. africana showed 
the highest percentage glycosides (24%), followed 
by M. soloanei (6.6%), while M. arboreus recorded 
the lowest yield (0.24%). The highest percentage 
phenols was shown in T. africana (48%), followed 
by P. soyauxi (5.2%), while G. latifolium had the 
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least (0.23%). A indica and C. nitida showed the 
highest percentage (17.1%) of flavonoids, followed 
by P. guineense (5.70%), while M. arboreus had the 
lowest percentage (0.73%). 
 
Discussion  
 
The phytochemical constituents of some Nigerian 
plants were investigated. Phytochemical screening 
of these plants revealed the presence of alkaloids, 
saponins, tannins, glycosides, phenols and 
flavonoids in most of the plants. The presence of 
these phytochemicals in the various plant extracts 
accounts for their usefulness as medicinal plants. 
Mojab et al (2003) reported the presence of 
alkaloids, flavonoids, saponins and tannins in some 
Iranian plants. Edeoga et al (2005) also reported 
the presence of alkaloids, phenols, tannins, 
flavonoids and saponins in some medicinal plants. 
The absence of steroids in all the plant extracts is 
similar to the report of Banso and Adeyemo (2007) 
on Dracaena mannii.   
 The presence of flavonoids in all the plant 
species investigated establishes a good support to 
the use of these plants in herbal medicine and 
development of new drugs. Other secondary 
metabolites like alkaloids, phenols and saponins 
contained in these plant species are equally of 
interest in pharmacy. The presence of alkaloids, 
saponins, tannins, flavonoids and glycosides in 
these plants suggest that they possess 
antimicrobial properties. Leven et al. (1979) had 
linked the antimicrobial properties in plants to the 
presence of tannins, alkaloids, flavonoids and 
saponins. The percentage alkaloids, flavonoids and 
phenols obtained in this study were generally higher 
than those reported by Edeoga et al. (2005) on 
some medicinal plants. However the percentages 
they reported for saponins and tannins were higher 
than those recorded in this study. 
 The plants understudy can be seen to 
have potentials in herbal medicine and as source of 
useful drugs. Since these plants are used as food 
by the indigenous people of Nigeria, there is the 
need to investigate the food and mineral 
composition of these plants. Moreover, the 
antimicrobial properties of these plants should also 
be studied. 
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