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Abstract 

Plants naturally synthesize various phytochemical compounds that are useful in the treatment of many 

human diseases. This study aimed to ascertain the phytochemical compounds, total flavonoid assay, and 

antioxidant properties of Sansevieria zeylanica growing in Nigeria. The Soxhlet extractor apparatus and 

methanol were used to carry out the extraction process. Using standard techniques, the assessments of the 

phytochemical, total flavonoid concentration and antioxidant activity were carried out. The extracts of S. 

zeylanica contained biologically active substances such as glycosides, betacyanins, phenols, steroids, 

proteins, alkaloids, and flavonoids, according to the phytochemical study. Despite the leaf extract’s 2.11 

mg(GAE)/g total phenolic concentration, the root extract’s 3.14 mg(QE)/g total flavonoid content 

showed better antioxidant activity. The bioactive compounds found in S. Zeylanica can be exploited as 

effective therapeutic agents in the synthesis of novel orthodox medications. 

 

Keywords: Antioxidant, phytochemicals, Sansevieria zeylanica, total flavonoid content, total phenolic 

content 

 

Introduction 
Phytochemicals are chemicals that occur naturally in plants and are found in leaves, fruits, 
legumes, grains, vegetables, etc. These compounds are responsible for the odour, colour, and 
flavour of plants, and also form a vital part of their defence system [1]. In nature, these 
compounds are produced by plants as a defence against external nuisances including infectious 
microbes. This benefit can be extended to man and form the basis of the medicinal usage of 
plants [2, 3]. There are approximately 6,000 phytochemical compounds that have been isolated 
and characterized [4]. Aside from being used as therapeutic agents, these compounds are also 
used in the synthesis of drugs [5]. 
Alkaloids can interfere with DNA and protein synthesis resulting in cell death [6, 7]. They are 
used in killing cancer cells [8], and their antimicrobial property is linked to their ability to 
inhibit ATP-binding cassette (ABC) transporters [9]. Anthraquinones induce the release of 
gastrointestinal hormones and biosynthesis of histamine, serotonin, and prostaglandin PGE2. 
They also inhibit the absorption of water and increase peristalsis in the gut. Plants containing 
these compounds are used as purgative [8]. Some carotenoids can inhibit ABC transporters 
frequently over-expressed in tumour cells that are resistant to many drugs [10]. Isoflavones are 
phytoestrogens used in the prevention of certain cancers in menopausal women by inhibiting 
tyrosine kinases as well as their expression of antioxidant and estrogenic effects [8]. In the 
presence of ultraviolet radiation (UV), Furanocoumarins form crosslinks with proteins and 
DNA bases. Hence, they are important in the treatment of vitiligo and psoriasis, as they help to 
kill proliferating keratinocytes in the skin [8]. Lignins and lignans have cytotoxic and 
immunomodulatory effects by preventing cell division through the inhibition of microtubule 
formation [11]. Saponins are amphiphilic compounds that complex cholesterol presents in 
biomembrane leading to biomembrane leakage and cell death. Hence, their importance in 
traditional medicine in the treatment of infections [12]. Terpenes, due to their cytotoxic 
properties have antimicrobial activities against many human pathogens such as fungi, bacteria, 
etc. [13]. 
There are about 70 species of Sansevieria belonging to the subfamily of Nolinoideae in the 
order of Asparagales [14]. Though found mostly in Africa [15], these plants grow both in 
subtropical and tropical nations of the world [16]. Sansevieria species can thrive in areas with 
little rainfall [17] owing to the ability of the plants to store a great amount of water in their 
leaves. Sansevieria plants' roots and leaves are used to cure ear infections [22], diarrhea, viral 
hepatitis, jaundice, asthma [18-21] etc. 
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There is a data gap in the total flavonoid concentration and 

antioxidant properties of S. zeylanica, particularly those 

growing in Africa. Ascertaining the phytochemical 

components, total flavonoid assay, and antioxidant activity of 

Sansevieria zeylanica growing in Nigeria was the aim of this 

study. 
 

Materials and Methods 

Plant samples collection 

After receiving approval from the institution's Research and 

Ethical Committee for the project, the Sansevieria zeylanica 

leaves and roots were collected from the garden next to the 

laboratory complex of the School of Clinical Medicine at 

Igbinedion University Okada (IUO) in November 2021. 
 

Preparation of extracts 

After drying, 132.23g and 54.81g of leaves and roots were 

ground up, and methanol was used as the extraction solvent in 

a Soxhlet extractor device. The extracts were kept at 4°C until 

they were used again.  
 

Plant chemical analysis 

Phytochemical profiling of the extracts was conducted for the 

following metabolites, as previously described [23, 24]. 
 

Saponins 

Foam test for Saponins: A 1ml of the sample extract was 

combined with 5 ml of distilled water in a graduated cylinder, 

and the mixture was agitated for 20 minutes. When a layer of 

foam about 1 cm thick formed, saponin presence was 

established. 
 

Phenols 

Ferric chloride test for Phenols: Exactly 2ml of distilled water 

and 2 drops of 10% ferric chloride were added to 1ml of 

sample extract. Green or blue color formation suggested the 

presence of phenols. 
 

Tannins 

Ferric chloride test for Tannins: A 1ml of the sample extract 

was combined with 2ml of 5% ferric chloride. The emergence 

of a greenish-black or dark blue color was a sign of tannin 

content. 
 

Glycosides 

Sulphuric acid test for Glycosides: To 2ml of sample extract, 

1ml of glacial acetic acid, 5% ferric chloride, and 2 drops of 

concentrated sulfuric acid was added. Glycosides can be 

detected by the development of a greenish-blue color. 
 

Alkaloids 

Mayer’s test for Alkaloids: An equal volume of sample 

extract was mixed with 2ml of concentrated hydrochloric acid 

and 2 drops of Mayer's reagents. Alkaloids are present when a 

precipitate that is white or green forms. 
 

Anthocyanins and Betacyanins 

Sodium hydroxide test for Anthocyanins and Betacyanins: 

The sample extract and 1ml of 2N sodium hydroxide were 

heated at 100 oC for 5 minutes. The presence of anthocyanins 

and betacyanins is shown by the development of bluish-green 

and yellow colors, respectively.  
 

Flavonoids 

Sulfuric acid test for Flavonoids: When two drops of 

concentrated sulfuric acid were added to two milliliters of 

sample extract, the mixture became orange, indicating the 

presence of flavonoids. 

 

Steroids and Phytosterols 

Sulfuric acid test for Steroids and Phytosterols: A 1ml of 

chloroform and two drops of concentrated sulfuric acid were 

added to 1ml of sample extract. Steroids and phytosterols, 

respectively, are indicated by the development of brown and 

bluish-green rings. 

 

Carbohydrates 

Molisch’s test for Carbohydrates: Two milliliters of the 

sample extract were combined with one milliliter of Molisch's 

reagent and a few drops of concentrated sulfuric acid. The 

formation of a reddish or purple ring signifies the presence of 

carbohydrates. 

 

Proteins 

Ninhydrin test for Proteins: A few drops of 0.2% Ninhydrin 

were heated for 5 minutes in 2ml of sample extract. The 

formation of blue color showed the presence of proteins. 

 

Examination of water content  

After weighing the fresh leaves and roots and recording the 

result as W1, they were dried at 55°C until a consistent weight 

was attained and the new weight was recorded as W2. Each 

sample was measured in triplicate. The following formula was 

used to determine the plant's water content:  

 

Water content (%) = [(W1 – W2) / W1] x 100 [25]. 

 

Where, 

W1 = fresh weight 

W2 = dry weight 

 

Total phenolic content 

The Folin-Ciocalteu method, which uses gallic acid as the 

standard, was used to assess the total phenolic content [26]. A 

10 ml of methanol and one milligram of gallic acid were 

combined to give a stock solution with a 100µg/ml 

concentration. From the stock solution, working solutions 

with different concentrations (8μg/ml, 4μg/ml, 2μg/ml, and 

1μg/ml) were made. To 10 ml of distilled water, 3 ml of the 

Folin-Ciocalteu reagent, and an aliquot of 1 ml of each 

concentration of the working solution were added. The 

mixture was then let to sit at room temperature for 5 minutes. 

Each sample received 2ml of 20% (w/w) Na2CO3 before 

being left to stand at room temperature for an additional 30 

minutes. Using distilled water as a blank, the absorbance at 

765 nm was measured using a UV-VIS spectrophotometer 

(Spectrumlab 752pro). The results were given in mg of Gallic 

acid equivalent (GAE)/g of the dry plant material. 

 

Total flavonoid content 

Total flavonoid content was calculated using the previously 

described colorimetric method with aluminum chloride [27]. 

An estimation calibration curve was prepared using Quercetin 

as the reference. The total flavonoid content was calculated as 

mg of Quercetin equivalent (QE)/g of the dried plant. 

 

Antioxidant activity 

The 1, 1-diphenyl-2-picrylhydrazyl (DPPH) radical 

scavenging activity was ascertained according to Singh and 

others [28], and the inhibition of DPPH radical was estimated 

using the formula:  

https://www.phytojournal.com/
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% Inhibition of DPPH = [(Abscontrol – Abssample) / Abssample] x 

100  

 

Where: 

Abs control = Absorbance of DPPH radical + methanol. 

Abs sample = Absorbance of DPPH radical + standard/extract. 

 

Result and Discussion 

The therapeutic benefits of bioactive chemicals produced by 

plants have been reported in several studies. These substances 

have been utilized in the synthesis of drugs and as medicinal 

agents [5]. Various pharmacological effects of plant-derived 

chemicals, including antibacterial, antioxidant [29, 30], anti-

inflammatory, anti-cancer [31], antidiabetic, and antiulcerative 
[32] properties, have been documented. The availability and the 

classes of phytochemicals found in plants vary from species 

to species. In this study, Sansevieria zeylanica was examined 

for its phytochemicals, total flavonoid assay, total phenolic 

concentration, and antioxidant activity. The fresh leaves and 

roots of S. zeylanica were collected in total weights of 

1,013.11g and 306.12g, respectively, for this study. The water 

contents of the fresh leaves and roots were 87.2% and 82.0%, 

respectively (Figure 1). The yield percents of the leaf and root 

extracts were 14.81 and 32.64, respectively (Table 1). The 

high water content reported in this present for S. zeylanica is 

in accordance with a previous study on S. trifasciata, another 

Sansevieria [17]. This high water content is of great importance 

in the extraction of fiber from the leaves of the plant [17]. The 

fiber materials from Sansevieria plants have been used in the 

industrial production of rope [33], paper [34], and polyester 

composite materials as reinforcing agents in the automotive 

industry [35].  

 

 
 

Fig 1: Water content of fresh leaves and roots of Sansevieria zeylanica 

 
Table 1: Characteristics, total flavonoid and total phenolic contents of Sansevieria zeylanica extracts 

 

Characteristics Leaf Extract Root Extract 

Yield % 14.81 32.64 

Physical Properties   

Colour Dark green Dark red 

Consistency Highly viscous (gummy) Highly viscous (gummy) 

Total Flavonoid Content [mg(QE)/g] ND 3.14 

Total Phenolic Concentration [mg(GAE)/g] 2.11 ND 

ND –Not Done 

 

The results of the phytochemical analysis showed that the leaf 

extract of S. Zeylanica contained alkaloids, glycosides, 

flavonoids, betacyanins, steroids, and a trace amount of 

proteins, while the root extract contained alkaloids, 

glycosides, flavonoids, betacyanins, steroids, and abundant 

proteins (Table 2). Plant compounds such as flavonoids, 

saponins, alkaloids, and tannins have been found to have a 

variety of antibacterial properties [36, 37]. The presence of 

alkaloids supports the traditional use of Sansevieria species as 

antidiarrhoeal agents [38]. Alkaloids' ability to combat human 

infections has also been documented [39]. The root extract's

total flavonoid concentration was 3.14 mg (QE)/g. Flavonoids 

are used to treat and maintain diabetes because they have 

strong hypoglycemic activity [40]. These phytochemicals' 

antibacterial, anti-inflammatory, and antioxidant properties 

have been thoroughly investigated [29, 30]. Using the Folin-

Ciocalteu technique, the leaf extract's total phenolic content 

was 2.11 mg (GAE)/g. (Table 1). Flavonoids and Phenols 

were absent in the leaves and root extracts, respectively 

(Table 2). The findings of the phytochemical analysis in this 

study are consistent with those of a prior investigation carried 

out in India [41].  

https://www.phytojournal.com/
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Table 2: Phytochemical screening of Sansevieria zeylanica extracts 

from the leaves and roots 
 

S/N Phytochemical Compound Leaf Extract Root Extracts 

1. Steroids + + 

2. Tannins - - 

3. Saponins - - 

4. Alkaloids - + 

5. Glycosides ++ + 

6. Flavonoids - + 

7. Anthocyanins - - 

8. Betacyanins + ++ 

9. Phytosterols - - 

10. Phenols + - 

11. Carbohydrates - - 

12. Proteins + ++ 

- = Not Present, ± = Trace, + = Positive, ++ = Strongly Positive 

 

Antioxidants protect man and animals from diseases by 

fighting against free radicals. Their mode of action could 

either be the enhancement of the antioxidant defense systems 

or the scavenging of reactive oxygen species [42]. Phenolic 

compounds are bioactive agents found in plants. They possess 

hydroxyl groups that help in scavenging free radicals [43]. The 

leaf and root extracts of S. zeylanica showed significant 

suppression of free radicals. The root and leaf extracts, 

respectively, inhibited 78.2% and 62.0% of the DPPH free 

radicals at 80µg/ml (Table 3). The flavonoids and phenolic 

acids found in S. zeylanica may be the cause of the 

antioxidant activity of the extracts used in this study [44]. 

Additionally, the therapy of several disorders has made 

substantial use of formulations containing flavonoids [45]. The 

therapeutic use of Sansevierians is specifically justified by the 

presence of glycosides, alkaloids, steroids, tannins, 

terpenoids, and acidic chemicals in these plants [46, 47].  

 
Table 3: Antioxidant activities of Extracts of Sansevieria zeylanica 

 

Concentration (μg/ml) 
% Inhibition of Free Radicals 

LE RE 

5 52.5 54.1 

10 57.6 60.8 

20 58.4 62.8 

40 59.9 63.9 

80 62.0 78.2 

LE = Leaf Extract, RE = Root Extract 

 

According to the findings of the current study, S. zeylanica 

roots are a rich source of protein, which may work against 

antimicrobial drugs like aminoglycosides, macrolides, and 

tetracyclines that block protein synthesis. This may be the 

cause of the antagonistic interaction between Gentamycin and 

the root extract of S. zeylanica reported by Ugbomoiko et al. 
[48].  

 

Conclusion  

According to the study's findings, S. zeylanica's leaf and root 

extracts include a number of phytochemical substances that 

can be utilized to treat and control a variety of human 

infections, which makes this plant not only an effective 

phytomedicine but also a good source of agents for orthodox 

drugs. In comparison to the leaf extract, the root extract 

demonstrated higher antioxidant activity. In addition, the 

roots of S. zeylanica can be considered a rich source of 

protein. Further quantitative studies are needed to verify this 

point. 
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