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ABSTRACT: The objective of this paper is to evaluate the phytochemical, proximate and mineral contents of 

leaves and stem of Potato tree (Solanum erianthum) sourced from Botanical Garden in Ibadan, Oyo State, Nigeria 

using appropriate standard methods. The phytoconstituents detected in the hexane, ethyl acetate, and methanol 

extracts included alkaloids, saponins, flavonoids, tannins and glycosides. The crude protein contents of the leaves 
and the stem were 25.52% and 15.31 %, respectively. The crude fibre content of the leaves was 33.5% while that of 

the stem was 73.5%. The carbohydrate contents of the leaves and the stem were 29.68 % and 4.62%, respectively. 

The potassium content obtained for the leaves was 1128 mg/100g while that of the stem was 528 mg/100g. The 
magnesium contents of the leaves and stem were 356 mg/100g and 216 mg/100 g, respectively. The calcium content 

of the leaves and stem of the plant were 300 mg/100g and 191 mg/100, respectively. In addition, the iron content of 

the leaves and the stem were22.46mg/100g and 16.89 mg/100g, respectively. The results show that apart from their 
medicinal uses, the leaves and stem of the plant are potential food sources. 
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Traditional medicine has continued to play an 

important part in the health systems of many countries 

in the world. A large percentage of the world’s 

population (especially in developing countries) relies 

on traditional medicine to treat various 

diseases(Msomi and Simelane, 2019). Solanum 

erianthum is commonly found in parts of South 

America, the United States, and the tropical regions of 

the world. Traditionally, leaf extracts are used to treat 

malaria, leprosy, liver disorders and infectious 

diseases. The volatile oils from the plant’s leaves 

inhibited human breast (Hs578T) and prostate (PC-3) 

tumour cells (Sharifi-Rad et al., 2017). The oils also 

demonstrated antimicrobial activity (Essienet al., 

2012). Various compounds have been isolated from 

the hexane fraction of the root of the plant(Chen et al., 

2013). Despite their usefulness in treating diseases, 

medicinal plants have inherent nutritional values. 

Therefore, the objective of this paper is to evaluate the 

phytochemical, proximate and mineral contents of the 

leaves and stem of Potato tree (Solanum erianthum) 

sourced from Botanical Garden in Ibadan, Oyo State, 

Nigeria 

 

MATERIALS AND METHODS 
Sample Collection and Extraction: Fresh leaves and 

stem samples of Solanum erianthum were collected 

from the Botanical Gardens of the University of 
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Ibadan, andwere authenticated by Mr. Owolabi, a 

taxonomist working with the Garden. The samples 

were air-dried under gentle sunlight for three weeks.  

A 1kg portion ofeach of the leaves and stem was 

extracted sequentially using hexane, ethyl acetate and 

methanol. The extracts were concentrated to dryness 

using a rotary evaporator. The percentage yields of the 

concentrated extracts were calculated.  

 

Phytochemical Screening on Extracts: Standard 

protocols were employed in carrying out 

phytochemical screening of the extracts. A brief 

description of each test is below: 

 

Test for Tannins: Two (2) drops of 5% FeCl₃ were 

added to 1 ml of each extract. A positive test was 

indicated by the formation of a dirty green precipitate 

(Dubaleet al., 2023). 

 

Test for Glycosides: To 1 ml of each extract in a test 

tube, 10 ml of 50% H₂SO₄ was added and the mixture 

was heated for 5 minutes. Subsequently, 10 ml of 

Fehling’s solution was added and the mixture was 

boiled. A brick-red precipitate signified a positive test 

(Dubale et al., 2023). 

 

Test for Resins: To 2.5 ml of each extract was added 

to an equal volume of Copper (II) Sulphate solution. 

The solution was shaken and was then left to settle. A 

positive test was indicated by a green colour (Edeoga 

et al., 2005). 

 

Test for Saponins (Frothing Test): Each extract (2 ml) 

was vigorously shaken with water in a test tube for two 

minutes. The formation of froth indicated a positive 

test (Dubale et al., 2023). 

 

Test for Phlobatannins: Five (5) ml of each extract 

was added to an equal volume of distilled water and 

then boiled with 1% HCl for a few minutes. A deep 

green colour indicated a positive test (Edeoga et al., 

2005). 

 

Test for Flavonoids: Each extract (2 ml) was added to 

10 ml of ethyl acetate. The mixture was heated and 

then allowed to cool. After the layers separated, a red 

colouration in the ammonia layer indicated a positive 

test (Dubale et al., 2023). 

 

Test for Sterols (Salkowski’s Test): To 2 ml of each 

extract, 2 ml of concentrated H₂SO₄ was added. The 

formation of a red precipitate indicated a positive test 

(Dubale et al., 2023). 

 

Test for Phenols: Each extract was mixed with an 

equal volume of FeCl₃. A deep bluish-green solution 

confirmed the presence of phenols (Dubaleet al., 

2023). 

 

Test for Carbohydrates: Five (5) ml of a mixture of 

Fehling’s solution A and B was added to 2 ml of each 

extract, and the resultant mixture was boiled.  A brick-

red precipitate of copper oxide indicated a positive test 

(Ekpo and Etim, 2009). 

 

Test for Alkaloids: To 3 ml of each extract, 1 ml of 

concentrated H₂SO₄ was added, followed by a few 

drops of Wagner reagent. A reddish-brown precipitate 

indicated a positive test (Dubale et al., 2023). 

 

Test for Terpenoids (Salkowski’s Test): Each extract 

(0.2 g) was mixed with 2 ml of chloroform (CHCl₃), 

and 3 ml of concentrated H₂SO₄ was carefully added 

to form a layer. A reddish-brown colouration at the 

interface indicated a positive result for terpenoids 

(Dubale et al., 2023). 

 

Proximate and Mineral Analysis of Plants: Proximate 

analysis (total ash, moisture, crude fibre, protein and 

fat contents) was conducted by standard methods of 

the Association of Official Analytical Chemists 

(AOAC, 1990). A description of the procedures 

adopted is given below: 

 

Determination of Moisture Content: A crucible was 

dried in an oven and then allowed to cool in a 

desiccator. The weight of the crucible was measured 

and recorded as W1.A 1g sample was placed in the 

crucible, and the combined weight of the sample and 

crucible was recorded as W2.The crucible containing 

the sample was then placed in an oven set to 105°C 

and left for 2-3 hours, or until a constant weight was 

achieved.After drying, the combined weight of the 

dried sample and crucible was recorded as W3.The 

percentage of moisture content in the sample was 

calculated using the following formula (Equation 1) 

 

% 𝑀𝑜𝑖𝑠𝑡𝑢𝑟𝑒 𝐶𝑜𝑛𝑡𝑒𝑛𝑡 =
𝑊2−𝑊3

𝑊2−𝑊1
× 100       (1) 

 

Determination of Ash Content: A crucible was dried in 

an oven, cooled in a desiccator, and its weight was 

recorded as W1.A 2g portion of the sample was placed 

in the crucible, and the combined weight of the sample 

and crucible was recorded as W2.The crucible 

containing the sample was heated in a muffle furnace 

at a temperature between 500°C and 600°C for 4-5 

hours, until the sample turned slightly whitish.The 

weight of the crucible and the sample after ashing was 

recorded as W3.The percentage of ash content was 

calculated using the following formula (Equation 2): 
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% 𝐴𝑠ℎ =
𝑊3−𝑊1

𝑊2−𝑊1
x 100          (2) 

 

Determination of Crude Protein Content: A 2g sample 

was placed in a heating tube and mixed with 10 ml of 

concentrated sulfuric acid (H₂SO₄).One selenium 

catalyst tablet was added to the mixture, and the tube 

was heated inside a fume cupboard.The resulting 

digest was transferred into distilled water.A 10 ml 

portion of the digest was combined with an equal 

volume of 45% sodium hydroxide (NaOH) solution 

and then poured into a Kjeldahl distillation apparatus. 

The mixture was distilled, and the distillate was 

collected into a solution of 4% boric acid containing 

three (3) drops of methyl red indicator.A total of 50 ml 

of distillate was collected and titrated.The procedure 

was duplicated for accuracy, and the average value 

was used.The nitrogen content of the sample was 

calculated and then multiplied by 6.25 to obtain the 

crude protein content (Equation 3) 

 

% 𝑁𝑖𝑡𝑟𝑜𝑔𝑒𝑛 =
(100 × 𝑁 × 14 × 𝑉𝐹)𝑇

100 × 𝑉𝑎
        (3) 

 

Where: N= Normality of the titrate (0.1N); VF= Total 

volume of the digest= 100 ml; T= Titre Value; Va= 

Aliquot Volume distilled 

 

Determination of Fat Content: A 0.5 g sample was 

placed into Whatman filter papers and securely 

positioned inside a Soxhlet extractor. The initial 

weight of a 250 ml round-bottom flask was recorded 

as W1. Petroleum ether, with a boiling point range of 

40-60°C, was added to the flask until it reached 

approximately two-thirds of the flask's volume. The 

combined weight of the flask and petroleum ether was 

noted as W2. The extraction setup was then heated on 

a mantle, allowing the solvent to reflux for 4-6 hours. 

Following extraction, the condenser was removed, and 

the final weight of the flask was measured and 

recorded as W3 (Equation 4). 

 

% 𝐹𝑎𝑡 =
𝑊3−𝑊2

𝑊2−𝑊1
x 100       (4) 

 

Determination of Crude Fibre Content: A 0.4 g 

portion of the defatted sample was placed in a pre-

weighed conical flask. To this, 25 ml of dilute sulfuric 

acid was added, and the mixture was boiled for 30 

minutes. The mixture was then filtered through filter 

paper, and the residue was collected into another 

conical flask.  

 

The residue was treated with 100 ml of dilute sodium 

hydroxide solution and boiled for an additional 30 

minutes. The mixture was again filtered, and the 

residue was washed thoroughly with hot distilled 

water, followed by rinsing four times with distilled 

water, once with 10% HCl, and then again with hot 

distilled water. The residue was further rinsed twice 

with ethanol and three times with petroleum ether. 

After draining off the liquid, the residue was 

transferred to a pre-weighed crucible, and the initial 

weight was recorded as W1. The sample was then dried 

in an oven at 105°C until a constant weight was 

achieved. After drying, the sample was placed in a 

desiccator to cool, and the weight was measured as 

W2. Finally, the sample was subjected to ashing in a 

muffle furnace at approximately 300-400°C for 1 

hour. The crucible containing the ash was allowed to 

cool, and the final weight was recorded as W3 

(Equation 5). 

 

% 𝐶𝑟𝑢𝑑𝑒 𝐹𝑖𝑏𝑟𝑒 =
𝑊2−𝑊3

𝑊1
x 100         (5) 

 

Determination of Carbohydrate Content: The 

carbohydrate content was calculated by subtracting the 

measured amounts of protein, fat, ash, and water from 

the total weight of the sample.  

 

Mineral Analysis of the Leaves and Stem of Solanum 

erianthum: Eleven (11) grams of each sample were 

weighed and placed in crucibles. The samples were 

then ashed in a muffle furnace at 550°C for 3 hours 

and allowed to cool in a desiccator.  

 

The resulting white ash was dissolved in 5 ml of 20% 

v/v HCl solution with gentle heating for 30 minutes. 

The clear solution obtained was filtered and diluted to 

a concentration suitable for analysis. The mineral 

content of the samples was determined using an 

Atomic Absorption Spectrophotometer, as described 

by Akintelu and Amoo (2016). 

 

RESULTS AND DISCUSSION 
The leaves and bulbs of the plant were extracted 

sequentially using hexane (a non-polar solvent), ethyl 

acetate (a solvent of medium polarity) and methanol (a 

polar solvent). Owing to differences in the polarities 

of the solvents, the phytoconstituents in the leaves and 

stem samples would be distributed among the three 

solvents according to their polarities.  

 

The percentage yields of the different extracts 

obtained from the leaves and stem samples of Solanum 

erianthum are shown in Table 1. Table 2 shows the 

results obtained on carrying out phytochemical 

analysis on the extracts.  

 

Phytochemicals are responsible for the biological 

activities observed in plants and are known to confer 

various health benefits. 
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Table 1: Percentage yield of Extracts 

Extract  Yield (%)  

SELHE  0.56  

SELEE  1.25  

SELME  2.88  

SESHE 0.04  

SESEE 0.48  
SESME 0.56  

SELHE- S. erianthum Leaves Hexane Extract; SELEE - S. 
erianthum Leaves Ethyl acetate Extract; SELME - S. erianthum 

Leaves Methanol Extract; SESHE - S. erianthum Stem Hexane 

Extract; SESEE - S. erianthum Stem  Ethyl acetate Extract; SESME 
-S. erianthum Stem Methanol Extract 

 

For instance, saponins are recognized as anti-

nutritional compounds that can reduce the absorption 

of cholesterol and glucose, in the digestive tract, 

indicating potential applications in the treatment of 

diabetes and cardiovascular diseases. Alkaloids, on the 

other hand, demonstrate antioxidant, muscle relaxant, 

antimicrobial, anticancer, and amoebicidal properties 

(Ibrahim et al., 2022). 

 

The findings of the proximate and mineral analyses for 

the various plant parts are presented in Table 3. The 

percentage of moisture, crude protein, ash and 

carbohydrate contents obtained for the leaves are 

0.48%, 25.52%, 10.80 %, and 29.68%, respectively. 

These values are higher than those obtained for the 

stem which had values of 0.10%, 15.31%, 6.91%, and 

4.62% for moisture, crude protein, ash, and 

carbohydrates contents, respectively. However, the 

stem had a higher crude fibre content (73.5%) than the 

leaves (33.5%). A previous study reported the 

moisture, crude protein, ash, crude fibre, and 

carbohydrate contents of the leaves of Solanum 

erianthum as 21.87%, 13.55%, 19.23%, 9.56% and 

33.00%, respectively (Uzoekwe et al., 2021). These 

values are different from those obtained in the present 

study. Literature has shown that the same plant 

growing in different geographical locations have 

differing phytochemical, proximate and minerals 

contents (Khattak et al., 2015; Lamidi et al., 2017; 

Okeke et al., 2021). 

 
Table 2: Phytoconstituents of Extracts 

TESTS SESHE SESEE SESME SELHE SELEE SELME 

Tannins - + - + + + 
Glycosides - - + + - - 

Resin - + + + + + 

Saponins + + - + + + 
Phlobatannins - - - - + + 

Flavonoids + - + + + - 

Sterols - - - + + + 
Phenols + + + + + + 

Carbohydrates - - + + - - 

Alkaloids + + - + + + 
Terpenoids - + - + - + 

+ = Present; - = Absent; SELHE- S. erianthum Leaves Hexane Extract; SELEE - S. erianthum Leaves Ethyl acetate Extract; SELME - S. 

erianthum Leaves Methanol Extract; SESHE - S. erianthum Stem Hexane Extract; SESEE - S. erianthum Stem  Ethyl acetate Extract; 

SESME -  S. erianthum Stem Methanol Extract 

 
Table 3: Proximate and Mineral Analysis of the Plants Parts 

Compositions SEL ± SD SES ± SD 

Moisture (%) 0.48 ± 0.01 0.10 ±0.02 
Crude protein (%) 25.52 ± 0.00 15.31 ± 0.02 

Ash (%) 10.80 ± 0.02 6.19 ± 0.01 

Crude Fibre (%) 33.50 ± 0.02 73.50 ± 0.02 
Crude Fat (%) 0.02 ± 0.00 0.28 ± 0.00 

Carbohydrate (%) 29.68 ± 0.02 4.62 ± 0.03 

K (mg/100 g) 1128.00 ± 0.32 528.00 ±0.12 
Ca(mg/100 g) 300.00 ± 0.30 191.00 ± 0.03 

Mg (mg/100 g) 356.00 ± 0.18 216.00 ± 0.15 

Fe (mg/100g) 22.46 ± 0.01 16.80 ± 0.02 
Cu (mg/100g) 0.88 ± 0.01 0.48 ± 0.01 

Zn (mg/100g) 7.36 ± 0.02 2.24 ± 0.02 

*Data are mean duplicate results ± standard deviation (SD); SEL-S. erianthum leaves; SEL-S. erianthum stem 

 

The results show that the leaves and stem contained 

high amounts of carbohydrate and crude fibre, 

respectively. The leaves could be a good energy 

source; energy is required to drive cellular 

metabolism. The stem, which is high in dietary fiber, 

can help lower the risk of cardiovascular disease and 

arteriosclerosis, as well as increase intestinal transit 

time (Soliman, 2019). The ash content is a measure of 

the mineral content of the sample. The leaves likely 

have a higher mineral content than the stem. The 

moisture content of the dried leaves is slightly higher 

than that of the dried stem, indicating that the shelf life 

of the leaves might be lesser compared to the stem. 

The crude fibre and protein contents of the leaves and 
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the stem indicate that they might be useful as dietary 

and protein food supplements. 

 

The Calcium, Potassium, Magnesium, Zinc, Iron and 

Copper contents of the leaves are 1128 (mg/100g), 300 

(mg/100g), 356 (mg/100g), 22 (mg/100g), 

0.88(mg/100g) and 7.36 (mg/100g), respectively. 

These values are higher than those obtained for the 

stem: 528 (mg/100g), 191 (mg/100g), 216 (mg/100g), 

16.8 (mg/100g), 0.48 (mg/100g), and 2.24 (mg/100g), 

for Potassium, Calcium, Magnesium, Iron, Copper and 

Zinc contents, respectively (Anyasor et al., 2014). 

 

Minerals play a crucial role in maintaining the body's 

normal physiological functions (Aliyu et al., 2008). 

Potassium, in particular, is essential for regulating 

osmotic pressure and maintaining the body's acid-base 

balance (Phetrittikun et al., 2023). Magnesium helps 

promote biological structure and is a cofactor for 

enzyme activation (Ahmed et al., 2023). Copper is a 

catalyst for oxidizing ascorbic acid and unsaturated 

fats and oils (Hamada, 1995). Iron is important for its 

role in oxygen and electron transport, while Zinc is 

vital for the production of hormones (Irabor et al., 

2023). 

 

Conclusion: The results show that the leaves and stem 

of Solanum erianthum contain different 

phytochemicals. These chemicals are likely 

responsible for the medicinal properties of the plant. 

In addition, the leaves and stem of the plant are rich in 

crude fibre, crude protein and carbohydrates. Both 

parts also have high mineral content. The results from 

this study show that apart from their medicinal 

properties, the leaves and stem of Solanum erianthum 

could be food sources. 
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