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Abstract: Bobgunnia fistuloides is a leguminous plant which belong to the family of fabaceae. Ethno-medicinally, 

Bobgunnia fistuloides parts (leaves, bark and roots) have been used by the Nupe communities, Niger State, Nigeria to treat 

various diseases for decades. This research assessed the proximate composition and elemental composition of the leaves, stem 

bark and roots of Bobgunnia fistuloides. The Ca, Mg and Fe content in the plant parts were investigated using atomic absorption 

spectrophotometer while as the Na and K content were assessed using flame photometer. More so, the proximate compositions of 

the leaves, stem bark and roots were analyzed using standard methods. The results of the proximate analysis, in percentages, 

revealed the values of 10.01±0.15, 9.40±0.46, 10.61±0.18; 32.40±0.16, 36.20±2.47, 33.00±0.20; 2.71±0.16, 10.13±0.26, 

11.27±0.08; 3.28±0.22, 2.91±0.13, 3.50±0.44; 0.88±0.01, 1.06±0.02, 1.08±0.02 and 50.73±2.51, 40.30±1.87, 40.25±1.09 

respectively for the moisture, ash, crude fibre, crude protein, crude fat and crude carbohydrates contents of leaves, stem bark and 

roots of the plant. On the other hand, the nutritive values in mg/kg were: K (822.20±0.20, 756.13±0.06, 652.67±3.05); Na 

(507.24±0.08, 496.13±0.06 and 252.83±0.04), Ca (2405.48±0.43, 1208.64±0.02 and 977.36±0.57), Fe (102.07±0.05, 

70.44±0.04and 6.17±0.31), Mg (580.20±0.07, 448.54±0.29 and 206.35±0.25) respectively for the leaves, stem bark and roots of 

this plant. These results indicate that the roots of Bobgunnia fistuloides contain relatively lowest amounts of the elements 

determined followed by the stem bark while the leaves have the highest. These results also reveal that the carbohydrates, calcium 

and potassium contents of the leaves were the highest compared to those of the other parts analyzed. The results also reveal that 

since such parameters including the ash contents among other parameters investigated were high, all the parts of this plant could 

serve as good sources of nutrients when properly utilized. 
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1. Introduction 

1.1. Importance of Proximate Composition 

The proximate compositions of materials including plants 

and animals which are the ash, moisture, fibre, fat, protein and 

carbohydrates are of great importance in nutrition especially 

in feed formulations. The carbohydrate contents in plants 

contribute to their physiological functions serving as the major 

source of energy. Proteins help to boost the immune system, 

repair worn out tissues, involved in the production of enzymes 

and contribute to cell divisions [1]. On the other hands, fats 

help to regulate blood pressure in humans and promote the 

repair of vital cells. They also serve as thermal insulators. The 

moisture content in plants dissolves essential nutrients and 

carries the nutrients to all parts of the plant thereby promoting 

efficient functions of the organs [2]. The ash content of plants 

refers to the amount of the mineral elements present, which 

helps in maintaining the acid-alkaline balance of the blood 

system in animals which consume the plants [3]. Fibres are 
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parts of fruits, grains and vegetables which can neither be 

digested nor absorbed by the human system. Dietary fibres 

reduce gastrointestinal problems such as diarrhoea and 

prevent colon cancer and cardiovascular diseases [1]. 

1.2. Plant Description 

Bobgunnia are of two different species; Bobgunnia 

fistuloides (Harms) and Bobgunnia madagascariensis. These 

two species have a chromosome number of 2n =16. Where n 

is the number of haploid. Bobgunnia fistuloides called 

Paorosa in English is a leguminous plant belonging to the 

family of leguminosae-fabaceae. It is a flowering plant that 

belongs to the subfamily faboideae. The plant has been 

reported to be found in Nigeria, particularly in some parts of 

Niger State in Nigeria, Côte d’Ivoire, Ghana and Cameroon 

[4]. In Nigeria, the Nupe tribe in Niger State knows 

Bobgunnia fistuloides as Gbogi while the Hausas call it 

Dufai or Farau. Bobgunnia fistuloides is a tree that grows 

very tall in a rainforest and semi-deciduous forest, up to 500 

m tall [5]. It has flowers in groups of 1-4. It undergoes 

bisexual reproduction thus, a sweet scented plant. The bark 

surface is slightly fissured, having watery exudates. The seed 

is kidney-shaped with grayish appearance. It undergoes 

epigeal germination and it has alternate leaves [4]. The 

leaves and the pods of this plant can be used as compost 

manure since they are a rich source of nitrogen [5]. 

1.3. Uses of Bobgunnia Fistuloides 

Bobgunnia fistuloides is used traditionally for house posts, 

mortars, pestles, flooring, decorative items, turnings, furniture, 

small carvings, agricultural implements, tool handles and it is 

a good source of firewood [4]. Traditionally, the Nupe people 

of Northern Nigeria use the bark decoction of this plant for the 

stimulation of milk in nursing mothers, treatment of diseases 

such as fever, diarrhoea, gonorrhoea, menstrual problems, 

skin diseases and filariasis of the eye [4]. The service life and 

natural durability of Bobgunnia madagascariensis (another 

species of Bobgunnia fistuloides) to termite attack were 

investigated by Ncube et al., [30]. The analyses revealed that 

Bobgunnia madagascariensis showed a high resistance on 

short duration field exposure to subterranean termites 

(Coptotermes formosanus) and was highly durable. This could 

be attributed to the low moisture content in this species of 

Bobgunnia. Several analysis have been carried out on the 

other species of the Bobgunnia (B. madagascariensis). This 

research analyzed the proximate composition and elemental 

constituents of the leaves, stem bark and roots of Bobgunnia 

fistuloides. 

2. Materials and Methods 

2.1. Plant Collection, Identification and Preparation 

The leaves, roots and stem bark of Bobgunnia fistuloides 

were collected at Binin village in Gbako Local Government 

area, Niger State, Nigeria. It was identified at the herbarium 

section of the Department of Botany, Federal University of 

Lafia, Nasarawa State, Nigeria. The materials collected were 

shade dried in an open air and crushed into powder using a 

milling machine [6]. 

2.2. Sample Preparation (Digestion of Sample) 

Half gram of the crushed sample each of leaves, roots and 

stem bark was measured using electronic weighing balance 

(FA1004 N), transferred into three different crucibles. The 

samples were ashed for 3 hours in Muffle furnace 

(TMAX-1750DD). Thirty millilitres of aqua regia were 

added into the ashed samples and were centrifuged for 15 

minutes. The obtained digests were transferred 

quantitatively into 50 mL volumetric flasks and made up to 

the marks. 

2.3. Mineral Analysis 

2.3.1. Determination of Calcium, Magnesium and Iron 

Appropriate dilutions were made for each elemental 

determination from the digested samples. Stock solutions 

containing the elements of interest were prepared. Appropriate 

lamps and suitable wavelengths for the elements (Ca, Mg and 

Fe) were accurately selected. The mineral analysis was carried 

out using atomic absorption spectrophotometer (Bulk 550) 

and the concentration values were recorded according to the 

method described by Okalebo et al., [7]. 

2.3.2. Determination of Sodium and Potassium Using Flame 

Photometry 

From the digested samples, aliquot portions were aspirated 

into flame photometer using flame analyzer (FP8600). 

Suitable wavelengths for sodium (767 nm) and potassium 

(589 nm) were selected. Sodium and potassium concentrations 

were obtained from the calibration curves of the standards 

according to the methods described by Onwuka [8]. 

2.4. Proximate Analysis 

The methods described in AOAC [9] were used to analyze 

the proximate composition (moisture, ash, fibre, fat and 

protein) of the plant parts selected for this study, while the 

carbohydrate contents were determined by subtracting the 

sum of the values of the other nutrients from 100. 

2.4.1. Determination of Moisture Content Using Oven 

Drying Method 

The oven drying method of AOAC [9] (method 930.15) was 

used. Four grams each of the plant samples was weighed into a 

previously weighed platinum crucibles using analytical 

balance (SKZ-A1004). The crucibles containing the plant 

samples were weighed. The samples were dried in an oven 

(DHG-9101. SA) at 105°C for 3 hours until constant weights 

were obtained. They were cooled in a desiccator and 

re-weighed. The samples were subjected to drying in the oven 

to obtain constant weights at 95-100°C under pressure not 

exceeding 100 mmHg. Drying and weighing continued until 

constant weights were obtained. The weights of moisture lost 

were calculated and expressed as percentages of the weights 

of the samples analyzed. The formula below was used to 
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express the moisture contents: 

Moisture	content�%� =
�����

�����
× 100       (1) 

W1 = Weight of empty crucible 

W2= Weight of crucible + Sample before drying 

W3= Weight of crucible + Sample dried to a constant weight 

2.4.2. Determination of Protein 

The crude proteins of the samples were determined using 

the Kjeldahl method as described by AOAC, [9] (Method No. 

978.04). The total nitrogen was determined and multiplied by 

a nitrogen-to-protein conversion factor (6.25) to obtain the 

percentage protein content. 

2.4.3. Digestion of Sample 

Half gram of each plant sample was mixed with 10 cm
3
 of 

concentrated H2SO4 in a digestion (Kjeldahl) flask. This was 

followed by the addition of 0.4 g of copper sulphate (CuSO4) 

and 3.5 g of K2SO4 before heating under a fume cupboard with 

occasional shaking till the solution assumed a green colour (at 

a temperature of 460°C for 30 minutes). The black particles 

that appeared at the mouth and neck of the flask were washed 

with distilled water into the flask. The sample was re-heated 

gently at first until the green colour disappeared (the digest). 

Then, the digest was allowed to cool. The digest was 

transferred into a 100 cm
3
 volumetric flask and then distilled 

water was added to make up to the mark. 

2.4.4. Protein Distillation Procedure 

The Markham distillation apparatus was steamed for 15 

minutes. 100 mL conical flask containing 5 cm
3
 of 2% boric acid 

indicator containing 3 drops of mixed indicator (bromocressol 

green/methyl red) was placed under the condenser. 

Five mililitres of the digest was transferred into the body of 

the apparatus via the small funnel aperture, followed by the 

addition of 40% NaOH (10 cm
3
) solution in the distillation 

apparatus. The mixture was allowed to steam for 5-7 minutes 

to collect enough ammonium sulphate. The ammonia that was 

generated was collected in an excess of boric acid which 

yielded ammonium borate. 

2.4.5. Titration 

The distillate (ammonium borate) in the receiving flask was 

titrated against 0.1 M hydrochloric acid (at end point, the 

colour changed from green to a deep red). The nitrogen 

content and hence the protein content was calculated using the 

formula below: 

Protein (%) = N2 (%) x 6.25          (2) 

The percentage nitrogen content was calculated using the 

formula below: 

%N =
�×�.����×��× 

�
             (3) 

W = Weight of sample (1. 00 g) 

M = Concentration of the titrant (0.1 moldm
-3

HCl) 

Vt = Total volume of distillate (50 cm
3
) 

T = Titre value obtained 

2.4.6. Determination of Total Ash Content 

The ash content was determined using furnace incineration 

gravimetric method described by Onwuka [8]. A 2.00 g of each 

finely grounded sample was weighed in triplicate and transferred 

into previously weighed crucibles. The samples were burnt to 

ashes in a muffle furnace (TMAX-1750DD) at 550°C for 2 hours 

until a whitish-grey ashes were formed. After ashing, the 

crucibles were placed in a desiccator to cool and re-weighed. The 

weight losses were reported as the ash using the formula below: 

Ash�%� =
�����

�#$%&'	()	*+,-.#
× 100          (4) 

Where 

W1 = Weight of crucible 

W2 = weight of crucible + ash 

2.4.7. Determination of Crude Fibre 

Crude fibre were determined using the method described by 

Onwuka [8]. Two grams of the powdered sample was boiled in 

triplicate in 200 cm
3
 solution of 1.25% H2SO4 for 30 minutes 

under reflux. The boiled samples were washed in several 

portions of hot water using a two-fold cloth to trap the 

particles until no more acid present in the washings. The 

residues were transferred into 250 cm
3 
beakers and boiled for 

30 minutes with 200 cm
3
 of the solution containing 1.25 g 

NaOH. After washing in several portions of hot water, the 

samples were allowed to drain before being transferred 

quantitatively to weighed crucibles where they were dried in 

the oven at 105°C to obtained constant weights. The crucibles 

were ignited in the muffle furnace (TMAX-1750DD) 

(400-600°C) and ashed for 4 hours. The crucibles were placed 

in a desiccator to cool and afterwards, re-weighed. The loss in 

weight after incineration is the fibre content. 

% Crude fibre = Loss in weight after incineration × 100  (5) 

2.4.8. Assessment of Crude Fat 

This was determined using Soxhlet extraction method as 

described by Onwuka [8]. A 2.00 g of the plant sample was 

weighed in triplicate into thimbles. The thimbles containing 

the plant samples were placed in a Soxhlet reflux flask and 

mounted into a weighted extraction flask. The boiling flask 

was filled with 300 cm
3
 of petroleum ether (boiling point 

40-60°C). The Soxhlet apparatus was assembled and allowed 

to reflux for 6 hours. The flask with the fat was disconnected 

and placed in an oven at 105-110°C for 1 hour. The flask was 

placed in a desiccator and was allowed to cool before it was 

weighed. 

The weight of oil (fat) extract was determined by 

subtracting the weight of the flask and the percentage of the fat 

content was calculated using the formula below: 

Fat�%� =
�����

�#$%&'	()	*+,-.#
× 100       (6) 

Where: 

W2= Weight of empty extraction flask + oil 

W1 = Weight of empty extraction flask 



60 Samuel Egwu Anwani et al.:  Assessment of the Proximate and Elemental Composition of the Leaves, Stem  

Bark and Roots of Bobgunnia fistuloides 

2.4.9. Carbohydrate Content and Caloric Value 

Determination 

The carbohydrate contents (%) of the samples were 

calculated by weight difference method [100- (ash + moisture 

+ fat + fibre)] [8]. The caloric value was calculated from the 

sum of the percentages of proteins, carbohydrates and total 

lipids multiplied by the energy per gram factors 4, 4 and 9 

(kcal/g) respectively [8]. 

2.5. Statistical Analysis 

All the determinations were carried out in triplicates and the 

data obtained were expressed as mean ±standard deviations. 

All data were analyzed using Statistical Package for the Social 

Sciences (SPSS 25.0). The results were expressed using one 

way ANOVA and Duncan’s multiple to compare the 

significant differences at p<0.05 [14]. 

3. Results and Discussion 

3.1. Results 

Table 1. Percentage (%) Proximate Composition of the Leaves, Root and 

Stem Bark of Bobgunnia fistuloides and their Caloric Values (kCal/100 g). 

Parameters Leaves Roots Stem bark 

Moisture content 10.01±0.15b 10.61±0.18c 9.40±0.46a 

Ash content 32.40±2.16a 33.00±0.20b 36.20±2.47c 

Crude fibre 2.71±0.16a 11.27±0.08c 10.13±0.26b 

Crude protein 3.28±0.22b 3.50±0.44c 2.91±0.13a 

Crude fat 0.88±0.01a 1.08±0.02b 1.06±0.02c 

Carbohydrate 50.73±2.51c 40.25±1.09b 40.30±1.87a 

Caloric value 223.99±9.75c 184.70±2.75b 182.35±8.02a 

Values are mean±SD of triplicate determinations. Figures with the same 

superscript along the same row are significantly different at p < 0.05. 

 
Figure 1. Percentage (%) proximate composition of the roots, leaves and stem bark of Bobgunnia fistuloides. 

3.2. Discussions 

3.2.1. Proximate Composition 

Table 1 shows the results of the proximate composition of 

the leaves, roots and stem bark of Bobgunnia fistuloides. The 

moisture content of the root (10.61±0.18) had a significant 

(p<0.05) increase when compared to values obtained in the 

leaves (10.01±0.15) and stem bark (9.40±0.46). The moisture 

content in B. fistuloides were above the values reported by 

Keta et al., [6] on some medicinal plants such as Senna 

obtusifolia (8.5%), Cleome gynandra (7.0%) and Leptadenia 

hastate (5.5%). According to Keta et al., [6] reported that 

moisture content above 15%, the value above which promotes 

microbial growth. This indicates that B. fistuloides parts will 

have long life shelf, low degree of fungal and bacterial attack. 

Furthermore, Table 1, shows that the ash content of the 

leaves (32.40±2.16%) is lower compared to that of the root 

(33.00±0.20%) and the stem bark (36.20±2.47%). The stem 

bark had more ash content than the leaves and the roots, 

showing that it contains more mineral deposits than the other 

parts of the plant. Ash content in all the parts were relatively 

higher compared to the other leafy plants such as Talinum 

triangulare (20.05%), Occimum graticimum (8.0%) and 

Hibiscus esculentus (8.00%) analyzed by Akindahunsi and 

Salawu [10]. The ash contents of B. fistuloides parts indicate 

high contents of mineral elements in this plant [8]. 

More so, Table 1, indicates that the crude fibre content of 

the roots (11.27±0.08%) is higher than that of the stem bark 
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(10.13±0.26%) as well as the leaves (2.71±0.16%). The fibre 

contents of the leaves of B. fistuloides parts is similar with the 

values reported by Olayiwola [11], on some medicinal plants 

such as Mimosa pudica (3.30%), Persia Americana (2.87%) 

and Bambusa vulgaris (3.57%). According to Ayoola and 

Adeyeye [12], reported that crude fibre reduces the chances of 

diarrhoea by increasing the weight and size of stool. It can also 

lower the risk of coronary diseases, serum cholesterol level, 

hypertension, constipation, diabetes and breast cancer [13]. 

The result obtained for the crude fibre content is an indication 

that if B. fistuloides parts (extracts) are taken, it can possibly 

also remedy the aforementioned diseases. 

The crude protein content of the root was found to be 

3.50±0.44% which was relatively higher than that of the 

leaves (3.28±0.22%) and the stem bark (2.91±0.13%). The 

crude protein content reported in this study is lower compared 

to the protein content in Newbouldia leavis (5.68%) and 

Allium satium (4.63%) as stated by Ayoola et al., [14]. These 

values show that the protein contents, on the other hand, of 

these plant parts are low. This shows that the plant parts cannot 

be potential sources of proteins. However, it is envisaged that 

the adequate intake of the plant extracts of these plant parts 

can add to the formation of hormones, production of enzymes, 

boost the immune system and repair warn out tissues [1]. 

The values (in percentages) obtained for the crude fat in the 

leaves, root and stem bark were 0.88±0.01, 1.08±0.02, 

1.06±0.02 respectively. The crude fat contents of all the parts 

are low compared to those of leaves of Cajanus cajan (2.72%), 

Amaranthus hybridus (4.80%) and Ipomoea batatas (4.90%) 

as reported by David [15]. The recommended daily allowance 

(RDA) of fat for adults should be <30 kCal per day as stated 

by WHO [16] and Hooper et al.,[17]. From the result, daily 

intake of the crude extract of the leaves, roots and stem bark of 

B. fistuloides parts can provide 7.37, 9.04 and 8.87 kCal 

respectively per day. Antia et al., [18] reported that 1-2% of fat 

content in any diet is enough to provide adequate caloric 

energy needed by the body system as excessive intake of fat 

can contribute to cardiovascular diseases. The results obtained 

indicate that the fat contents in B. fistuloides is within (1-2%) 

the acceptable limit. 

The percentage carbohydrate contents obtained for the 

leaves, roots and stem bark were 50.73±2.51, 40.25±1.09 and 

40.30±1.87 respectively. The recommended dietary allowance 

(RDA) for children, adults, pregnant and lactating mothers are 

130 g, 130 g, 175 g and 210 g respectively [19]. Since 1 g of 

carbohydrate gives 8.37 kCal, it implies that 100 g of the 

leaves, roots and stem bark of this plant provides 424.61, 

336.89 and 337.31 kCal of energy respectively. The 

carbohydrate content of the leaves obtained in this study was 

higher than those of the roots and stem bark, it indicates that 

the leaves of B. fistuloides contains higher carbohydrate 

compared to the leaves of Tribulus terresteris (46.79%) 

reported by Gonmong [20]. but lower than the leaves of Senna 

obtusifolia (80.67), Cleome gynandra (64.12) and Leptadenia 

hastate (62.99) as stated by Keta et al., [6]. Plants rich in 

carbohydrate and low in protein (<20%) are usually 

considered as good energy sources [21]. This indicates that the 

carbohydrate content in B. fistuloides parts are sufficient to 

provide the energy needed by the body system if the extracts 

are used ethno-medicinally. 

 
Figure 2. The caloric values of the leaves, stem bark and roots of Bobgunniafistuloides. 

The result obtained for the caloric values indicate that the 

leaves contained higher caloric value (223.99±9.75 kCal/100 

g) than the roots (184.70±2.75 kCal/100 g) and stem bark 

(182.35±8.02 kCal/100 g). However, all the parts have 

relatively high calorific values. Report show that if a plant 

contains high calorific value, it is nutritionally satisfactory and 

can provide the energy needed by the body. From the results 

obtained for the calorific value of B. fistuloides parts, it 

implies that an intake of the extracts (B. fistuloides) can as 

well provide satisfactory energy needed by the body. 
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3.2.2. Elemental Composition 

Table 2. Mineral Analysis of the Roots, Leaves and Stem bark of Bobgunnia 

fistuloides expressed in mg/kg. 

Elements 
Plant Parts 

Roots Leaves Stem bark 

K 652.67±3.05a 822.20±0.20c 756.13±0.06b 

Na 252.83±0.04a 507.24±0.08c 496.13±0.06b 

Ca 977.36±0.57a 2405.48±0.43c 1208.64±0.02b 

Fe 6.17±0.31a 102.07±0.05c 70.44±0.04b 

Mg 206.35±0.25a 580.20±0.07c 448.54±0.29b 

Values are mean±SD of triplicate determinations. Figures with the same 

superscript along the same row are significantly different at p < 0.05. 

The elemental analysis shown in Table 2 indicates the 

variations in the elemental compositions of the roots, leaves 

and stem bark of Bobgunnia fistuloides. The result of the 

analysis reveal that the leaves contained higher amount of 

potassium concentration (822.20 mg/kg) followed by the stem 

bark (756.13 mg/kg) while the lowest was in the roots (652.67 

mg/kg). 

The potassium content of B. fistuloides parts obtained in 

this study as shown in Table 2 are lower than those reported by 

Zain et al., [22], on some medicinal plants such as Alhagi 

maurorum (14991 mg/kg), Datura alba (13535 mg/kg), 

Chenopodium album (10455 mg/kg) and Tecomella undulate 

(3840 mg/kg). These differences in the concentrations of 

potassium in B. fistuloides parts and the plants reported by 

Zain et al., [22], could be attributed to the differences in 

ecological factors and the plant species. These values show 

that B. fistuloides parts is probably a poor contributor of 

potassium compared to the recommended daily intake of 

potassium (3500 mg per day) for humans as reported by 

Mart´inez-Ballesta et al., [23]. Reports show that K can help 

to maintain healthy blood pressure, enhance fertility and 

promote efficient function of the muscle and nerves [24]. 

Hence, B. fistuloides parts could be recommended as a 

veritable source of K and as such can help to maintain blood 

pressure, improve fertility, building up of myocyte and nerves. 

 
Figure 3. Mineral compositions of the roots, leaves and stem bark of Bobgunnia fistuloides in mg/kg. 

The concentration of sodium (507.24 mg/kg) in the leaves 

obtained in this study was the highest, followed by the stem 

bark (496.13 mg/kg) while lowest was found in the roots 

(252.83 mg/kg). The results are higher compared to the 

concentration of sodium in Tecomella undulate (91 mg/kg) 

and Withania coagulans (125 mg/kg) as reported by Zain et al., 

[22]. The Na/K ratio recorded on the leaves, roots and stem 

bark of B. fistuloides are 0.62, 0.4 and 0.66 respectively. 

Kalidass and Mahapatra [25] reported that the recommended 

sodium to potassium ratio for a given diet or plant is 0.6. In 

this study, the roots had the lowest Na/K ratio while the leaves 

and stem bark were higher compared to the recommended 

daily intake. Any medicinal plant or diet higher in potassium 

and lower in sodium content are more recommendable for 

hypertensive patients as higher potassium contents lower 

blood pressure [25]. This makes the root the most efficient and 

reliable for hypertensive patients compared to the other parts 

of the plant [6]. The Na/K ratio in the roots of B. fistuloides 

can be useful for prevention of high blood pressure [26]. 

The calcium content (2405.48 mg/kg) of the leaves was the 

highest followed by the stem bark (1208.64 mg/kg) while the 

least was the root (977.36 mg/kg). In all the values obtained 

for calcium content in B. fistuloides parts were significantly 

higher above the calcium content in Ficus capensis leaves 

(1.86 mg/kg) and leaves of Ocimum gratissimum (scent leaf) 

(0.14 mg/kg) as reported by Achi et al., [27] and Alexander 

[28]. The recommended daily intake of calcium for both 

children and adults are in the range of 800-1200 mg [25]. The 

results obtained in this study indicate that the roots and stem 

bark and leaves of B. fistuloides can contribute to the required 

daily intake when consumed. In fact, the obtained calcium 

content of the leaves are above the recommended range. 

Calcium is necessary for both teeth and bone formation. It also 

aids blood clotting and cell metabolism [23]. Reports have 

also shown that calcium has anti-cancer properties and intake 

of Ca during pregnancy can help prevent pre-eclampsia [25] 

and [23]. Thus the intake of crude drugs from the parts of B. 

fistuloides could probably improve the health of a cancer 
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patient. 

The iron content was more abundant in the leaves (102.07 

mg/kg) followed by the stem bark (70.44 mg/kg) while the 

roots had the lowest (6.17 mg/kg). The iron content of the 

leaves obtained in this study is higher than the 98.2 mg/kg 

reported for the leaves of Cassia nigricans by Gbekele-Oluwa 

[25], and the 90.31 mg/kg reported for the leaves of Ocimum 

gratissimum by Alexander [28]. The recommended daily 

intake of iron is 8-18 mg per day [23]. The results obtained in 

this study show that B. fistuloides could be a potential source 

of iron. The presence of iron in the parts of B. fistuloides 

analyzed, is essential as it would contribute to red blood cell 

production as well as promote the transport of oxygen to all 

parts of the body [25]. 

The magnesium content of the leaves (580.26 mg/kg) 

obtained in this study is higher than the values found in the 

stem bark (448.54 mg/kg) and the root (206.35 mg/kg). These 

values are however very high when compared with those 

obtained in some medicinal plants such as magnesium content 

in Ocimum gratissimum (1.71 mg/kg) by Alexander [28] and 

Cassia nigricans (93.33 mg/kg) as stated by Gbekele-Oluwa 

[25]. The values recorded in B. fistuloides were also higher 

compared to the Mg content in Senna obtusifolia (3.0 mg/kg), 

Cleome gynandra (0.67 mg/kg) and Lepta hestate (1.20 mg/kg) 

as stated by Keta et al., [6]. The recommended daily intake for 

magnesium is 200–400 mg [23]. Research indicates that an 

increase in the intake of magnesium serves as a preventive and 

protective measure against some chronic disease such as 

cardiac attack, diabetes, hypertension and metabolic 

syndrome [23]. Magnesium plays a physiological role by 

acting against excessive calcium in the bone. The results 

obtained in this study thus reveal that all parts of B. fistuloides 

could be useful in treating cardiovascular diseases, since 

magnesium toxicity is rare, an excessive intake of Mg can 

result to low blood pressure (hypotension), headache and 

nausea as reported by Guerrero-Romero and 

Rodríguez-Morán [29]. 

4. Conclusion 

Ethno-medicinally, Bobgunnia fistuloides parts (leaves, stem 

bark and roots) have been used to treat diseases in Nupe 

communities, Niger State Nigeria. The results of the analysis 

show that the leaves, stem bark and roots of Bobgunnia 

fistuloides contain nutrients and mineral elements that are of 

high nutritional values. The plant parts are rich in calcium, 

potassium, ash and carbohydrates but with low fat contents. 

This indicates that B. fistuloides could provide the essential 

minerals and nutrients needed by the body. The analysis also 

reveals that all the parts have low moisture contents indicating 

that these plant parts will have long shelf lives as well as low 

degree of fungal and bacteria attack. From the findings, the 

nutritional and elemental composition has proven its herbal 

application for a very large population of the communities who 

out rightly depend on it for therapeutic purposes. Further 

research should be carried out to investigate the phytochemical 

constituent and antibacterial activities of plant parts. 
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