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ABSTRACT 
Solenostemon monostachyus (SoleMon) is a lesser-known plant with the potential to serve as a functional food. It is 
presently assessed for the phytochemical and antioxidant potentials. Appropriate standard spectrophotometric methods 
were employed to determine the levels of phytochemicals and antioxidant capacities. SoleMon was found to be rich 
in saponins (1.150±0.000 %), tannins (5.443 ±0.065 mg/g), phytate (13.525 ±0.291 mg/g), alkaloids (7.936±2.98 %), 
and oxalate (0.968±0.086 mg/g fresh/wt.). SolMon was also particularly high in bioflavonoids (6.16±0.15 mg/g) and 
total polyphenols (6.03±0.31 mg/g). SolMon has strong antioxidant-reducing power (56.06±1.69 µg) and DPPH 
inhibition level (53.01±6.37 %). These phytochemicals and antioxidant properties may account for the health benefits.    
Keywords: Functional Food, Vegetable, Under-utilized, Medicinal, Phytochemicals, Antioxidants, Health Benefits. 
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INTRODUCTION 
Vegetables are the fresh part of plants that are safely consumed with minimal or without processing. These 
parts can be the roots, the stem, the leaves, the seed, or the flowers. Several of these vegetables eliminate 
or alleviate several chronic diseases like cancer and coronary heart disease.1 They also service the body 
with rich nutrients and numerous phytochemicals that are commonly referred to as “nature’s anti-aging 
wonders” .2,3 These phytochemicals have antioxidant and anti-carcinogenic properties. They possess the 
ability to fight against the invasion of potentially harmful free radicals, bacterial, fungal, and viral 
pathogens.4,5 The flavonoids, coumarins, and tannins are serviced by leafy vegetables and are among the 
other major classes of polyphenolic phytochemicals with immense ability to stabilize the free radicals.6,7 
These phytochemicals, especially polyphenols, can also reduce the risk of chronic age-related neurological 
degenerative diseases such as cancer, diabetes, and heart diseases.8,9  
The nutritional qualities of Solenostermon monostachyus (SolMon) have been described along with those 
of other edible vegetables. It contains proteins (40.5 %), carbohydrates (21.39%), crude fibre (12.9 %) and 
fats (4.64 %). It is also rich in minerals like calcium, magnesium, iron, zinc, and copper.10 The leaves of 
SolMon are rich in folic acid, and therefore traditionally used to facilitate foetal growth and child delivery. 
It has also been implicated in reversing sickled blood in patients. Fortunately, it was reportedly consumed 
as a vegetable in some parts of Africa, indicating that it may be used as a functional food.11 
Although there are increasing efforts in characterizing the antioxidant and phytochemical properties of 
some health beneficial plants. Some underutilized plants are yet to be characterized due to their relatively 
lesser-known status. This study was therefore directed at determining the phytochemicals and the 
antioxidant properties of the leaves of S. monostachyus that may account for the health benefits of the 
plants.                                      

EXPERIMENTAL 
Chemicals 
Cathecol, trichloroacetic acid, thiobarbituric acid (TBA), 1,1 diphenyl-2-picryl hydrazyl (DPPH), ferric 
chloride and acetone were sourced from Sigma Aldrich Incorporation (USA); Folin Ciocalteau reagent, 
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ammonium thiocyanate, acetic acid, ammonium hydroxide, and potassium-permanganate were products of 
Merck Chemicals (Germany); while disodium hydrogen phosphate, ethanol, and n-butanol were products 
of BDH Lab chemical division (England). All chemicals used were of analytical grade. 
 
Sample Collection 
The leaves of Solenostemon monostachyus (P. Beauv) Brig. (SoleMon; FHI108913) were obtained from 
the Covenant University environment, Ota, Ogun state. The service of an expert in the Applied Biology 
Unit of the Biological Sciences Department of Covenant University was engaged to identify the plant. It 
was after that re-confirmed at the Herbarium unit of Forest Research Institute of Nigeria (FRIN), Ibadan, 
Nigeria, and deposited there with voucher number FHI108913. The leaves were regularly turned upside 
down while air-dried at ambient temperature (37.8 ± 4.7 oC) for two weeks. They were then blended into 
powder forms and stored in clean airtight containers before their analysis. 
 
Analysis 
The extract obtained from the leaves of SolMon was obtained by following the method of the Singleton, 
Ruan, Sanford, Haney, Stikeleather.12 The extract obtained from the leaves was used for total polyphenol 
and other antioxidant determinations. 
 
Procedure for Determination of Phytochemical Constituents 
The tannin content was determined by using the method described by Olawole, Olalere, Adeyemi, 
Okwumabua, Afolabi.13 The equivalent tannin concentration of the absorbance values obtained at 725 nm 
was thereafter extrapolated from the previously prepared catechol standard graph. The saponin content was 
carried out as described by Okwu, Josiah.14 Alkaloid content was determined as described by Adeniyi, 
Orjiekwe, Ehiagbonare.15 Total oxalate was determined using the method of Agbede16, and the phytate 
content was determined using the method of Reddy, Sathe, Salunkhe.17  
 
Procedure for Determination of Antioxidant Profiles 
Total polyphenol was assayed using the method of Afolabi, Ofobrukweta.18 The corresponding 
concentrations of the absorbance values obtained at 700 nm were extrapolated from a prepared catechol 
standard graph. The antioxidant-reducing power of the leaf extract was estimated by following a slightly 
modified method of Yuan, Bone, Carrington.19 The antioxidant-reducing power of the extract from the 
leaves was afterward expressed as ascorbic acid equivalents from a prepared ascorbic acid calibration curve. 
The antioxidant capacity of the leaves extract was also measured by following the DPPH assay method 
illustrated by Attoi, Mansouri, Boskou, Kefals.20 The absorbance was estimated spectrophotometrically at 
517 nm using methanol as blank, and the resulting antioxidant capacity was expressed as percentage 
inhibition (% I) of the DPPH radical, where:  
 

% I = [1- (abs of sample/ abs of control)] × 100/1 
 

The thiobarbituric acid value was assayed using the method of Gutteridge.21 The absorbances of the 
supernatant extracts were read at a temperature of at 532 nm and 25 ± 2 0C. The level of TBA- reactive 
compounds were expressed per unit gram using the under-listed formula: 
 
C(M) =A/EL. Where A=Absorbance; C= concentration; L= path length =1cm; and E=Molar Extinction 
coefficient of TBA MDA= 1.5 x 10-5 m-1cm-1. 
 

Bioflavonoid content was extracted and assayed using the method described by Helmja, Vaher, Gorbatsova, 
Kaljurand 22. The absorbance of the extract obtained was spectrophotometrically determined at 510 nm, and 
the equivalent concentration was extrapolated from a prepared pyrocatechol standard graph. 
 
Statistical Analysis 
Four replications were used for each determination. The mean values and their standard deviations were 
derived using the MegaStat version 10.3 computer statistical package. 
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RESULTS AND DISCUSSION 
The phytochemical contents and the antioxidant capacity of the leaves of S. monostachyus are as indicated 
in Fig.-1 and Fig.-2, respectively. 
 
Phytochemical Constituents 
The leaves of SolMon possess saponins (1.150±0.000 %), phytate (13.525 ±0.291 mg/g), bioflavonoids 
(6.16±0.15 mg/g), and oxalate (0.968±0.086 mg/g fresh/wt.). It also possesses tannins (5.443±0.065 mg/g) 
and alkaloids (7.936±2.98 %). A large number of commonly consumed seed legumes provide saponins at 
a level of 0.02 – 0.1 mg/g.23 The saponin level (0.10 – 10 mg/g) was reported in several major plant sources 
for medicinal and industrial purposes.24 

 
Fig.-1: The levels of phytochemical constituents in the leaves of Solenostermon monostachys. 

 
Fig.-2: The antioxidant potentials in the leaves of Solenostermon monostachys 

 
Saponins were reported to be safely consumed by human vegetarians within the range of 100-200 mg/day.25 
It was successfully administered to rats for 21 days at a level of 0.02 -0.1 mg/g with a practicable reduction 
in appetite for food, and the levels of high glucose sugar, LDL-cholesterol, total cholesterol, and 
triglycerides. HDL-cholesterol was, however, increased by the same dosage administration.26 
SolMon has a high level of saponins (1.150±0.000 %), phytate (13.525±0.291 mg/g), and bioflavonoids 
(6.16±0.15 mg/g). SolMon was low in oxalate levels (0.968±0.086 mg/g fresh/wt.). It also possesses tannins 
(5.443±0.065 mg/g) and alkaloids (7.936±2.98 %). SolMon was also particularly high in total polyphenols 
(6.03±0.31 mg/g) and was found to have strong antioxidant-reducing power (56.06±1.69 µg) and DPPH 
inhibition level (53.01±6.37 %). The phytochemical analysis revealed bioactive substances like tannins, 
oxalate, saponins, alkaloids, and phytate (Fig.-1). These may account for the health benefits of SolMon.27  
SolMon may, therefore, have the potential of being used for health benefits purposes due to their phytate 



 
 Vol. 14 | No. 3 |2154-2160| July - September | 2021 

2157 
Solenostemon monostachyus (SoleMon)                                                                                                                             Israel Sunmola Afolabi et al. 

level (Fig.-1). The phytate possesses antioxidant activity.28 Also, the antibacterial properties and antioxidant 
activities of tannins have been documented.27 Tannins are harmful when consumed in excessive amounts.29 
The high tannin levels in the leaves also indicate that the consumption of the plants at a high level should 
be discouraged, except they are subjected to further appropriate processing methods like cooking. 
Processing methods such as fermentation and/or boiling are often employed to reduce the intolerable high 
levels of these phytochemicals in the seeds of sorghum and Adenanthera parvonina to be safe for 
consumption.13,30-32 The benefits of alkaloids, saponins, and tannins in making the various antibiotics 
commonly used in treating myriad strains of pathogens had earlier been reported.33 Therefore, the leaves of 
SolMon may also be used to treat diseases induced by pathogenic organisms. There is also the possibility 
of extracting the bioactive in the plants for drug production. An account of some therapeutic bioactive that 
is present in the leaves of the SolMon had been illustrated.34 
 
Antioxidant Properties 
SolMon was also particularly endowed total polyphenols (6.03±0.31 mg/g) and was found to have 
antioxidant-reducing power (56.06±1.69 µg/g) and DPPH inhibition level of 53.01±6.37 % (Fig.-2). 
Antioxidant molecules are essential to support the natural body antioxidants in eliminating the harmful 
effects of free radicals in consumers.35,36 The release of free radicals is a crucial process that takes place 
even in the normal body metabolism of humans, during which myriad free radicals are generated as a 
byproduct.37 It is normal for all these free radicals to be neutralized in the body by engaging the service of 
the enzymatic and the non-enzymatic antioxidants. These biochemical actions are also enhanced by 
engaging the dietary antioxidants supplemented in daily diets containing fruits and vegetables.37 

 
Reducing Power 
The reducing power of a compound gives a reflection of its antioxidant potential.38 Estimation of the 
reducing antioxidant power capitalizes on the ability of the components in the extracts to convert the 
oxidized form of iron (Fe2+) that is present in ferric chloride to the ferrous (Fe3+) state.39 SolMon 
demonstrated a very high reducing power (56.06 ± 1.69 µg/g), a characteristic similar to that of medicinal 
plants. The reducing power was more than the low antioxidant-reducing power that was earlier reported for 
edible plants.40,41 
 
Total Polyphenol Content 
SolMon also possesses similar polyphenol levels (6.03±0.31 mg) to those of the earlier reported functional 
foods.13,42 
 
Bioflavonoids 
Bioflavonoids are the secondary metabolites that exhibit antioxidant activities, including free radical 
scavenging effects, the capacity to transfer electrons, and chelating abilities.43,44 The green leafy vegetables, 
soft fruits, and medicinal plants were reported to exhibit higher levels of flavonoids.45,46 SolMon possessed 
high bioflavonoid contents (6.16 mg/g) at a level higher than the currently known medicinal foods.13,42 

 
DPPH Radical Scavenging Activity 
DPPH is a stable nitrogen-centered free radical, which is insensitive to side reactions such as metal chelation 
and enzyme inhibition.47 The DPPH level (53.01 %) for SolMon was higher than the concentration (6-16 
%) reported for sorghum.13 
 
Thiobarbituric Acid Value 
The thiobarbituric acid levels of the extract from the leaves of SolMon displayed a certain degree of lipid 
peroxidation. The peroxidation is attributed to the ability of the chemical constituents to interacts with 
DPPH radicals (Table-1). Thiobarbituric acid value is a reflection of the rate of oxidative rancidity. High 
lipid peroxidation is an indication of low antioxidant status.44,48 Thiobarbituric acid values in the leaves of 
SolMon were generally low, indicating the inhibition of lipid peroxidation reactions due to the presence of 
strong antioxidants in the plants. The strong antioxidant composition confirms the usefulness of SolMon 
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for medicinal purposes. The antioxidant activities of the extract from the leaves of SolMon as its affects 
albino rats were accounted for.49 This present finding corroborates the earlier findings of Osikoya, Afolabi, 
Okafor, Rotimi49, where a dosage of 150 – 200 mg/Kg of the extract from SolMon was found to be 
appropriate to maximize the antioxidant potential of the plant in managing oxidative stress-induced 
diseases. This carefully recommended dosage is essential since the antioxidant activities of molecules are 
often converted to pro-oxidant at excessively higher concentrations.50,51 

 
CONCLUSION 

The leaves of S. monostachyus possessed high antioxidant capacity. It may, therefore, be useful in 
preventing oxidative stress generated by excessive free radicals and degenerative diseases. This leaf showed 
more tendencies to being used as medicinal plants than being used for nutritional purposes. Consequently, 
appropriate processing methods are essential before consuming the leaves the S. monostachyus as 
vegetables. 
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