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ABSTRACT: 

Dialium guineense (Velvet Tamarind) seeds from ‘Dawanu’ market, Dawakin Tofa Local Government Area of Kano State, 

Nigeria, were collected and qualitatively analysed for phytochemical constituents. The results showed the presence of alkaloids, 

tannins, and glycosides. The presence of cardenolides and steroids were also detected. saponins and phenols were undetected. 

The proximate analysis revealed a composition of 8.32 ± 0.48% moisture, 2.47 ± 0.02% ash, 4.41 ± 0.09% crude fibre, 18.80 

± 0.11% crude protein, 3.69 ± 0.21% fat content and 62.31 ± 0.40% carbohydrates. The significance of the presence of these 

metabolites was discussed in relation to the seed and also the proximate values. The presence of some phytochemicals explained 

the medicinal action of the plant encountered in its therapeutic uses. 
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I. INTRODUCTION 

 
Legume, also call pod, belongs to the family Fabaceae 

(or Leguminosae). Most legumes are dehiscent fruits 

that release their seeds by splitting open along two 

seams, though some, such as peanuts (Arachis 

hypogaea) and carobs (Ceratonia siliqua), do not 

naturally open.  The fruits come in a variety of sizes 

and shapes; many, however, are long and narrow and 

bear their seeds in a single line. Well-known examples 

of legumes include alfalfa, clover, peas, beans, lentils, 

lupins, menquite, carob, soy and peanuts (Oke, 2014).  

Legume plants are notable for their ability to fix 

atmospheric nitrogen, thanks to a symbiotic 

relationship with bacteria (rhizobia) found in the root 

nodules of these plants. The ability to form this mutual 

relationship reduces fertilizer costs for farmers and 

gardeners who grow legumes, and allows it to be used 

in a crop rotation to replenish soil that has been 

depleted of nitrogen. The nitrogen fixation ability of 

legumes is enhanced by the availability of calcium in 

the soil and reduced by the presence of ample nitrogen 

(Oke, 2014). 

Legume seed and foliage have comparatively higher 

protein content than those of non-legumes, probably 

due to the additional nitrogen that legumes receive 

through nitrogen - fixation symbiosis. The high 

protein content makes them desirable crops in 

agriculture (Moise et al., 2005). 

Legume seed coats, commonly referred to as hulls, are 

rich sources of polyphenolics and natural antioxidants 

(Moise et al., 2005) and have been extensively 

investigated, for their beneficial physiological effects 

in humans and deleterious effects in animal nutrition. 

Legumes with coloured seed coats such as bambara 

groundnut, black bean, red kidney bean and black 

gram, have long been associated with antioxidant and 

anti-carcinogenic activity (Maphosa et al., 2017).  

The presence of non-nutritive compounds (NNCs) in 

legumes, which in some cases can be considered as 

bioactive compounds, limits the effectiveness of the 

high nutritional value of legumes (Gulewicz et al., 

2014). 

Dialium guineense known as velvet tamarind in 

English is a tall, tropical, fruit-bearing tree in 

the flowering plant family Fabaceae. It has small, 

typically grape-sized, edible fruits with brown, hard, 

inedible shells. It grows in dense forests in Africa 

along the southern edge of the Sahel. In Togo it is 

called atchethewh (Dressler, 2014). 

Dialium guineense is a medicinal plant and can be 

found in West African countries such as Ghana where 
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it is known as Yoyi, Sierra Leone where it is known as 

black tombla, Senegal, Guinea-Bissau where because 

and Nigeria where it is known as Awin or Igbaru 

in Yoruba, Icheku in Igbo and Tsamiyar biri in Hausa 

(Dressler, 2014; Besong et al., 2016). 

Numerous works have been done on this plant and 

reported in different literatures but most of the works 

are focused on the leave and the fruit. This is a 

compelling reason for this work. The plant has been 

used to combat anemia, prevent hypertension, treat 

pile and wounds. 

Despite several reports of work done on the nutritional 

and medicinal usefulness of this plant, only little 

research has been undertaking on the determination of 

the phytochemical and proximate properties of the 

seed of this plant particularly the ones gotten in 

Nigeria. Therefore, the goal of this work is to 

determine the phytochemical and proximate 

constituent of this seed. 

 

II. MATERIAL AND METHODS 

Sample Collection and Identification 

The sample was obtained from Dawanu market, Kano 

State, Nigeria. It was authenticated at the department 

of Plant Biology, University of Ilorin, Kwara State, 

Nigeria. The fruit pulps of Dialium guineense were 

manually removed from the seed after expunging it 

from the seed coat. The seed was oven-dried at 40oC. 

It was then ground using a manual blender. The ground 

sample was soaked with ethanol for 48 hours after 

which the sample was sieved and the extracts were 

stored in a dry container. 

 

Determination of the Phytochemical Content of the 

Plant Samples  

The crushed sample was used for phytochemical 

analysis to determine the secondary metabolites 

present using the standard methods. Qualitative tests 

were carried out on the samples to determine the 

presence of the phytochemicals in the powdered 

samples. 

 

Determination of Alkaloids 

One milliliter (1.0 ml) of the extract was stirred with 

5.0 ml of 1% v/v aqueous HCI on a steam bath and 

filtered hot. Distilled water was added to the residue 

and 1.0 ml of the filtrate was treated with two drops of 

Mayer's reagent (Potassium mercuric iodide solution), 

Wagner's reagent (Solution of iodine in Potassium 

iodide and Dragendorff's reagent (Solution of 

Potassium bismuth iodide). The formation of cream 

colour with Mayer's reagent and reddish brown 

precipitate with Wagner's and Dragendorff's reagents 

give a positive test for alkaloids. 

 

 

Determination of Tannins 

One milliliter (1.0 ml) of freshly prepared 10% w/v 

ethanolic KOH was added to 1.0 ml of the extract. A 

white precipitate indicates the presence of tannins. 

 

Determination of Glycosides 

A known volume (1.0 ml) of the extract was added to 

2.0 ml of chloroform. Thereafter, 2.0 ml H2SO4 was 

carefully added. A reddish brown colour at the 

interface indicates the presence of a glycone portion of 

glycosides. 

 

Determination of Steroids 

Five drops of concentrated H2SO4 was added to 1.0 ml 

of the extract. Red colouration confirms the presence 

of steroids. 

 

Determination of Cardenolides 

A portion (5.0 ml) of the extract was added to 2.0 ml 

of glacial acetic acid containing one drop of 5% w/v 

FeCl3 solution. This was then followed by the addition 

of 1.0 ml of concentrated H2SO4. A brown ring at the 

interface is indicative of the presence of a deoxy sugar 

characteristic of cardenolides. 

 

Proximate Composition of the Seed  

The proximate composition of the seed was 

determined using the procedures described by 

Association of Official Analytical Chemist (A.O.A.C) 

(2005) for moisture, ash, crude protein, fibre and lipid 

contents while carbohydrate was determined by the 

difference between 100% and the sum of the values of 

protein, moisture, fiber, fat and ash (Waziri et.al., 

2015) 

 

Determination of Moisture Content 

A clean petri dish was dried in an oven at 105ºC for 30 

minutes. It was allowed to cool in a desiccator and 

weighed (W1). The test sample was measured into the 

empty, clean petri dish and weighed (W2). The sample 

was dried in an oven at 105ºC for 30 minutes and 

thereafter transferred into a desiccator to cool and 

weighed again (W3). The weight loss in each case 

represented the amount of the moisture in the sample. 

The percentage moisture was computed using the 

expression below: 

184 

https://doi.org/10.55989/JDAS6835
https://en.wikipedia.org/wiki/Sierra_Leone
https://en.wikipedia.org/wiki/Guinea-Bissau
https://en.wikipedia.org/wiki/Nigeria
https://en.wikipedia.org/wiki/Yoruba_language
https://en.wikipedia.org/wiki/Igbo_language
https://en.wikipedia.org/wiki/Hausa_language


 
                                                                                                                                                 Science View Journal 
 Volume 3, Issue 1, 2022.                                                                                                   ISSN (Online): 2734-2638 
DOI: https://doi.org/10.55989/JDAS6835 
 

 

https://www.scienceviewjournal.org/ 

All rights reserved 

 

 

          

%Moisture =
Weight loss due to drying

Weight of the original sample
 × 100 

 

 

=
(𝑊2 −  𝑊3)𝑔

(𝑊2 −  𝑊1)𝑔
 × 100 

 

W1 – Weight of crucible 

W2 – Weight of crucible + sample 

W3 – Weight of crucible + dried sample 

 

Determination of Ash Content 
A dried porcelain crucible was heated in a muffle 

furnace for 1 minute and then transferred to desiccator 

to cool and thereafter weighed (W1). A sample of 

known weight (2 g) was placed into the crucible (W2). 

The crucible with sample was gently heated on the 

Bunsen flame until smoke ceased. It was then 

transferred into a muffle furnace where it was heated 

at 600ºC into white ashes. The crucible and its contents 

were then removed and placed in a desiccator to cool 

after which it was weighed to constant weight (W3). 

The percentage ash was calculated using the equation 

below: 

 

%Ash =
Weight of ash

Weight of sample
 × 100 

 

           =
(𝑊1 − 𝑊2)𝑔

(𝑊2 − 𝑊1)𝑔
 × 100 

 

W1 – Weight of crucible 

W2 – Weight of crucible + sample 

W3 – Weight of crucible + ash 

 

Crude Protein Determination 

The determination was done in four stages: 

 

Digestion 

The sample (2 g) was carefully placed into a digestion 

flask, 0.5 g of copper sulphates pentahydrate, 5 g of 

anhydrous of Na2SO4, a speck of selenium and 25 ml 

of concentrated sulphuric acid was added to the flask. 

The mixture was slowly heated for 2 hours using a 

bunsen burner until sample frothed. When frothing 

subsided, the solution changed from black to brilliant 

green colouration, indicating a complete digestion. 

The digest was diluted to 250 ml with distilled water 

in a volumetric flask after cooling as represented by 

the equation: 

 

NH2 + H2SO4                  (NH4)2SO4 + CO2 + 

H2O  

 

 

 

Distillation 

Kjedhal (Markam) distillation apparatus was set up for 

the distillation process. An aliquot (5 ml) of the digest 

was pipetted and delivered into the distillation 

apparatus. A known volume (10 ml) of 60% NaOH 

was added and distilled with 5 ml of 2% boric acid 

(purple) in the receiving flask to trap the liberated 

ammonia: The distillate was collected in a 50 ml flask 

as represented by the equation: 

 

(NH4)2SO4+ 2NaOH                  Na2SO4+ 2NH3 + 2H20 

 

Absorption 

The liberated ammonia was trapped by boric acid to 

form ammonium borate (green) 

 

3NH3 + H3BO3                         (NH4)3BO3 

 

Titration 

The distillate obtained was titrated against 0.01M 

hydrochloric acid (HCl) and the titre value recorded. 

Boric acid was once more produced as well as 

ammonium chloride giving the original colour of boric 

acid. The reaction is represented by the equation: 

 

(NH4)3BO3 +3HCI                      3NH4CI +H3BO3 

 

100 ml of 1M HCl = 14 g Nitrogen, 1 ml of 0.01M HCl 

= 0.00014 g N. 5 ml of digest contains (0.00014x 14) 

g of N2. If the titre value is V ml, then 250 ml of the 

digest will contain: 

 
(1.4x10−4) x 250 x V x 1)𝑔 ×  𝑁2

(5w)
 

Weight (g) of sample will contain 

 
(1.4x10−4) x 250 x V x 1)𝑔𝑋 ×  𝑁2

(5w)
 

 

6.25 = Conversion factor for crude protein food 

materials 

 

% Protein  =  
(1.4x10−4) x 250 x V x 1)𝑔𝑋 ×  𝑁2

(5w)
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Determination of Crude Fibre 

The defatted sample was used for the determination of 

fibre content. The sample (2 g) was boiled under reflux 

for 30 minutes with 200 ml (1.25%) of H2SO4. It was 

then further filtered and washed with boiling water 

until the washing was no longer acidic. The residue 

was boiled in a round bottom flask with 200 ml of 

(1.25%) NaOH for another 30 minutes, filtered and 

washed until the washing was no longer alkaline. The 

residue was scrapped into a previously weighed 

crucible (W1) and dried at 100º C. It was left in a 

desiccator to cool and weighed (W2). It was thereafter 

incinerated in a muffle furnace at about 600º C for 3 

hours, left in a desiccator to cool and then weighed 

(W3). The percentage fibre was expressed using the 

calculation below: 

 

% Fibre =
Weight of fibre 

Weight of the sample
 × 100 

 

           =
(𝑊2 − 𝑊3)𝑔

(𝑊2 − 𝑊1)𝑔
 × 100 

 

 W1 - Weight of crucible 

 W2 - Weight of crucible + sample 

 W3 - Weight of crucible + fibre 

 

Lipid extraction and content determination 

A known weight of the dried sample (2 g) was placed 

into a filter paper that has been previously weighed 

(W1) and the weight (Dried sample + filter paper) was 

noted as W2. It was then placed in a Soxhlet extractor 

and fixed with a reflux condenser and a round bottom 

flask. The flask was half-filled with petroleum ether. 

This was heated at 50 to 60º C and allowed to reflux 

for 6 hours. The filter paper was removed from the 

extractor and dried in the oven at 40º C after which it 

was transferred into a desiccator to cool, then the final 

weight (W3) was noted. The percentage lipid was 

computed using the expression below 

            

% Lipid (w/w)  =
Weight of ash  

Weight of the sample
 × 100 

 

           =
(𝑊2 − 𝑊3)𝑔

(𝑊2 − 𝑊1)𝑔
 × 100 

 

W1- Weight of filter paper 

W2- Weight of filter paper + test sample (Before fat 

extraction). 

W3-Weight of filter paper + test sample (After fat 

extraction) 

 

Statistical Analysis 

The data were obtained from triplicate analysis; they 

were analyzed for mean and standard deviation. 

III. RESULTS AND DISCUSSION 

Table 1 and 2 show the results respectively, of the 

phytochemical and proximate analysis done on the 

seeds of Dialium guineense. 

Table1. Phytochemicals in the seeds of Dialium 

guineense. 

 

 

Phytochemicals 

 

Alkaloids                                + 

Tannins       + 

Glycosides                   + 

Saponins                                - 

Steroids       + 

Phenols                    - 

Cardenolides      + 

 

Key: + = Present; - = Absent  

 

 

Table 2. Proximate composition (%) of the seeds of 

Dialium guineense 

 

 

Parameters                      Composition                                

 

Moisture                             8.32 ± 0.48 

Ash                              2.47 ± 0.02 

Crude Fibre                4.41 ± 0.09        

Crude Protein                18.80 ± 0.11           

Fat Content                         3.69 ± 0.21 

Carbohydrate                      62.31 ±0.40  

                       

 

Phytochemical Results 

Table 1 shows the results of the phytochemicals 

studies performed on Dialium guineense’s seed, it 

revealed the presence of alkaloids, tannins, glycosides, 

cardenolides, and steroids. The seeds’ analysis did not 

show the presence of terpenes, flavonoids and resins. 
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The presence of these secondary metabolites suggests 

that the plant might be of industrial and medicinal 

importance. 

Tannins sacs are known to be common in 

Caesalpinoideae and known to exhibit antiviral, 

antibacterial and anti-tumor activities. It was also 

reported that certain tannins are able to inhibit HIV 

replication selectively and is also used as diuretic. 

Plant tannins are also source of commercial tannic 

acids and tanning agents (Oke, 2014). Thus, Dialium 

guineense containing this compound will encourage 

further research for possible new drugs leads.  

Alkaloids are efficient therapeutic substance. Isolated 

pure alkaloids are used as basic medicinal agent 

because of their bacterial properties (Orji, 2012).  

Glycosides are important medicinally due to their 

inotropic action on the heart. These biologically active 

compounds have been reported for several activities 

like anti-cancer (Katarzyna et al., 2006), antibacterial 

(Orji et al., 2012), anti-plasmodial (Bero et al., 2009; 

Adumanya et al., 2013), anti-diarrheal (Ogu et al., 

2012), anti-vibrio (Akinpelu et al., 2011), analgesic 

(Ezeja et al., 2011) and anti-hepatotoxic (Adeleye et 

al., 2014), 

Steroids are used for medical purposes, such as in 

treatments for cancer, arthritis and allergies, as well as 

birth control (Merz et al., 2010; Dokras, 2016). 

Cardenolides have a long history of therapeutic 

relevance for treatment of heart failure and are now 

emerging as promising agents in the treatment of 

various diseases, especially cancer. Their main target 

is Na+ /K+ -ATPase, a membrane protein involved in 

cellular ion homeostasis and plays an important role in 

cancer biology by influencing numerous signaling 

pathways in both sensitive and drug-resistant cancer 

cells (Sharma et al., 2015). 

 

Proximate results 

Indices from table 2 shows that the plant’s seed is low 

in moisture 8.32 ± 0.48% compared to the result 

obtained from the fruit 10.53 ± 0.160%  by Osanaiye 

et al., 2013. This shows the seed may have a good 

shelf-life in its dried form with reduced chance of 

microbial growth. 

 

Total ash value of 2.47 ± 0.02% of the seed compared 

favourably with 2.55% recorded by Besong et al., 

2016 for the same seed. But the value 12.5% is higher 

in the fruit pulp (Besong et al., 2016). Ash contents 

show the level of the mineral contents preserved in the 

food materials. The total ash is important in the 

evaluation of purity of drug i.e. the presence or 

absence of foreign organic matter such as metallic 

salts or silica (Oke, 2014). 

 

The crude fibre content 4.41 ± 0.09% is comparable to 

Tamarindus indica (4.02 ± 0.30%), Milletia 

griffonianus (6.80 ± 0.10%) and Albizia saman (3.21 

± 0.10%) reported by Adewuyi et al., 2013. 

 

The crude protein was 18.80 ± 0.11% very high in 

comparison to the seed of Psidium guajava (Guava) 

1.05% and Cucumis sativus (Cucumber) 2.06% as 

described by Waziri and Saleh (2015). This implies 

that in comparison to the other seeds mentioned, 

Dialium guineense seed is a good source of protein. 

 

The value of the crude fat for the seeds was 3.69 ± 0.21 

when compared to the seeds of Dacryodes edulis 8.0 ± 

0.10% and Garcinia kola 14.90 ± 0.10% (Ebana et al., 

2017). Dietary fats function is the increase of 

palatability of food by absorbing and retaining 

flavours (Antia et al., 2006). A diet providing 1-2% of 

its caloric of energy as fat is said to be sufficient to 

human beings as excess fat consumption is implicated 

in certain cardiovascular disorders such as 

atherosclerosis, cancer and aging (Antia et al., 2006). 

 

 

IV. CONCLUSION 

Plants have contributed tremendously to the medical 

field. The origin of most drugs discovered used for 

fighting diseases has been found in plants. 

The results of the proximate analysis on the seeds of 

Dialium guineense revealed the presence of high 

amounts of protein and carbohydrate in the seeds. 

The work showed that the plant seed evaluated in this 

study was found to contain many important 

components used to fight various kinds of diseases in 

human beings. 

The seeds of Dialium guineense has been found to 

contain secondary metabolites, some of these have 

been reported in its fruit. 

It is recommended that more work be done on the 

seeds for isolation and characterization of bioactive 

compounds that may be active against diseases. 
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