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Abstract: Senna alata L., commonly known as Candlestick senna or Wild senna belongs to the family Caesalpiniaceae is 

widely distributed in Northern Nigeria. It has been used frequently in herbal medicine to treat different kinds of pathogenic 

conditions, particularly as laxative or purgative and in the treatment of skin infections as such as ring worm, impetigo, syphilis, 

sores, psoriasis, herpes, scabies, rashes, and itching. The rate at which this plant parts (flowers and seeds) have been frequently 

used in Nupe ethnomedicine led to the increase interest to determine the phytochemical, anti-nutritive and antioxidant activities 

of the flower and seed of Senna alata L. grown in Bida Niger State, Nigeria using standard analytical methods. Phytochemical 

screening of the flower and seed of the plant revealed the presence of flavonoids, phenols, saponins, tannins, alkaloid and 

anthraquinone, steroid and cardiac glycosides, were slightly present, while resins was absent. The metabolites present were 

quantitatively determined with alkaloid contents of 10.23±0.35 and 8.41±0.76 saponins 25.72±0.83 and 28.84±0.44, flavonoids 

28.52±0.47 and 32.25±0.52, tannins 32.98±0.74 and 39.99±0.37, phenols 4.24±0.76 and 6.31±0.68 mg/100 g for flower and 

seed respectively. These results confirm that these metabolites obtained from the two parts of this plant were within the range 

of toxicity levels according to World Health Organization safe limits. The results of anti-nutritional factors revealed the oxalate 

contents with 4.24±0.12 and 6.31±0.41, cyanide content 8.59±0.71 and 4.89±0.69 and phytate content 17.54±0.63 and 

13.72±0.81 mg/100g for flower and seed respectively. The values of anti-nutritional factors obtained from this work show that 

they may not pose any effects based on their toxicity levels and as recommended by World Health Organization. The major 

components of the chemical compounds deduced from GC/MS for the two parts of this plant investigated revealed the 

presence of β-d-mannofuranoside (24.23%), n-hexadecanoic acid (19.20%), oleic acid (28.27%), nonadecanoic acid (5.36%), 

3, 11-tetradecadien-1-ol (3.79%) and octadecanal (17.22%), oleic acid (50.21%), octadecanoic acid (7.14), n-hexadecanoic 

acid (34.16%), pentanoic acid (3.39%) and 2-ethyl-1-decanol (2.21%). Some of these phytoconstituents like n-hexadecanoic 

and oleic are responsible for the said pharmacological activities. Thus, properly domesticated and utilization of this plant will 

serve as source of bioactive agents for pharmaceutical industries. 
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1. Introduction 

Plants have displayed great versatility in synthesizing 

complex secondary metabolites which have no obvious 

growth metabolic functions. Some of these metabolites are 

responsible for the characteristic odours, pungencies and 

colours of plants while others give a particular role in plant 

that such as its culinary, medicinal or poisonous virtues [1]. 

There has been reports by different researchers that any plant 

that have activities against any clinical pathogens contain an 

active principles such as alkaloids, saponins and flavonoids 

which may completely replace the plant extract [2]. These 

phytochemicals found in plants that are used in the treatment 

of disease contain bioactive compounds that responsible for 

the biological activity. Therefore, plants are natural sources 

of bioactive compounds to treat life threatening diseases. 

Presently, about 25% of drugs contain at least one plant-

derived ingredient [3]. In the last century, roughly 121 

pharmaceutical products were formulated based on the 

traditional knowledge obtained from various natural sources 
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[4]. Plants help in health benefits above basic nutritional 

needs as usually believed by many people all over the World 

[5]. Natural phytochemicals derived from medicinal plants 

have gained a lot of recognition in the treatment and 

management of various diseases in the past two decades [6]. 

Natural products have the potential to provide medicine with 

a source of novel structures that are unobtainable from 

sources such as combinatorial synthesis [7]. The interest in 

natural product for treatments of diseases has attracted most 

pharmaceutical companies interested in commercializing 

phytomedicine [8]. 

Antioxidants protect other molecules from oxidation when 

they are exposed to free radicals and reactive oxygen species 

(ROS) which have been implicated in the protection of 

diseases and in food deterioration and spoilage [9]. The use 

of free radical scavenging assays in assessing the cell 

membrane integrity/cell membrane stabilising capacities of 

plant constituents has given explanations as to the possible 

ways by which phytomedicines could help to reduce diseases 

caused by infections, inflammation and oxygen radicals 

generation affecting the cell membrane [10]. Interest has 

increased considerably in finding naturally occurring 

antioxidants from plants because of their potential in health 

promotion and disease prevention, and their high safety and 

consumer acceptability [11]. The ingestion of fresh fruit, 

vegetables and tea rich in natural antioxidants has been 

associated with prevention of cancer and cardiovascular 

diseases [12]. 

For several centuries, the knowledge of medicinal plants 

and screening techniques has always guided the search for 

new drugs or phytomedicine [13]. Spectroscopic technique 

like GC-MS is the excellent diagnostic tool to qualitatively 

and quantitatively determine the bioactive components 

alkaloids, glycosides, flavonoids, phenol, tannins and 

terpenoids and amino acids that are present in plant extracts 

[13]. The models of free radical scavenging commonly 

employed for evaluating antioxidant activities is based on 

their abilities to donate hydrogen ion [14]. The methanolic 

solution gives a purple colouration which when reduced by 

an antioxidant molecule gives rise to a yellow solution. On 

comparison with ascorbic acid, a standard antioxidant drug 

with the antioxidant activities of the extracts. It is therefore 

desirable to identify several constituents present in the 

methanol extracts of the Senna alata flower and seed. Most 

of the compounds possess medicinal properties whereas 

certain components reported in this work have not been 

reported in literature before. Best of our knowledge and 

literature survey there is no report of GCMS analysis to 

identify the chemical compounds from the methanol extract 

of the Senna alata flower and seed. 

2. Materials and Methods 

2.1. Collection, Identification and Preparation of Plant 

Material 

Leafy plant of S. alata was obtained from Edokota forest 

along Bida-Zungeru road, Bida, Niger State, Nigeria. The 

identity was confirmed by plant taxonomist from the 

National Institute Pharmaceutical Research Development, 

Idu-Abuja where a voucher specimen was deposited with 

Herbarium No.1369. The samples (flower and seed) collected 

from the experimental sites were washed with distilled water 

to remove the impurities and dried at room temperature. 

These were then ground into uniform powder manually. It 

was then sieved, weighed, bottled, labelled and used for 

laboratory analysis. 

2.2. Extraction of the Plant Extracts 

Powdered flower and seed of S. alata were extracted with 

70% aqueous methanol at room temperature. The extract 

solution of each sample was filtered, and the solvent was 

evaporated under reduced pressure at 35
o
C. 

 

Figure 1. Aerial parts depicting flowers and fruits of Senna alata (A. Mann). 

2.3. Qualitative Phytochemical Screening of the Samples 

Phytochemical screening procedures carried out were 

adopted from Mann [15], where tannins, saponins, steroids, 

alkaloids, cardiac glycoside, terpenoids and flavonoids were 

determined. 
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2.4. Quantitative Phytochemical Analysis of the Samples 

Standard analytical methods were used for the quantitative 

phytochemical analysis of these samples [16]. Tannins and 

saponins were determined using standard method of Onwuka 

[17], while flavonoids and alkaloids were determined using 

standard method as described by Harborne, [18]. and the total 

phenolic content was estimated using the modified Folin-

Ciocalteu photometric method by Schuler, [19]. 

2.5. Anti-nutritional Properties of the Samples 

Oxalate and cyanide contents were determined using the 

method of Day and Underwood, [20]. Phytate content was 

determined by the method described by Wheeler and Ferrel 

[21]. 

2.6. Antioxidants Activities of the Samples 

The ferric reducing antioxidant power (FRAP) assay was 

done according to Benzie and Strain, [22] with some 

modifications while total phenolics of various fractions of 

plant were determined by reported method of Valentao et al. 

[23]. 

2.7. GC/MS Analysis of the Samples 

GC-MS analysis was carried out on a Shimadzu (Kyoto, 

Japan) GC-MS model QP 2010 at National Research Institute 

for Chemical Technology, Zaria, according to the EN 14103 

standard method [24] [25]. The GC column oven temperature 

(70°C), injecting temperature (250°C), flow control mode 

(linear velocity), total flow (40.8 ml/min) column flow (1.80 

ml/min), pressure (116.9 kpa), linear velocity (49.2 cm/sec) 

and purge flow (3.0 ml/min) were employed for this analysis. 

A sample volume of 8.0 µL was injected using split mode 

(split ratio of 20.0). The peak area, that is, the % amount of 

every component was calculated by comparing its average 

peak area to the total areas. Software was used to handle 

mass spectra and chromatogram. 

2.8. Identification of Components from the Samples 

Interpretation of mass spectrum GC-MS was conducted by 

comparing the database peaks of National Institute Standard 

and technology (NIST) library with those reported in 

literature, the mass spectra of the peaks with literature data 

[26]. The spectrum of the unknown component was 

compared with the spectrum of the known components stored 

in the NIST library. Component relative percentages were 

calculated based on GC peak areas without using correction 

factors. The Name, Molecular weight and structure of the 

components of the test materials were ascertained. 

2.9. Statistical Analysis 

All the experiments were conducted in triplicate unless 

stated otherwise and statistical analysis of the data was 

performed by analysis of variance (ANOVA), using SPSS 11.0 

for Windows software. A probability value of difference p ≤ 

0.05 was considered to denote a statistically significance. All 

data were expressed as mean values ± standard deviation (SD). 

3. Results and Discussion 

3.1. Plant Extract Yields 

The yellowish and light yellow masses were obtained with 

4.50% and 1.50% yield for flower and seed respectively in 

this study. 

Table 1. Qualitative phytochemical evaluation of methanol extracts of Senna alata flower and seed. 

Chemical Constituents Chemical test Methanol flower extract Methanol seed extract 

Alkaloids Hager’s test + + 

 Wagner’s test + + 

Tannins Tannin test + + 

Anthraquinone Anthraquinone test + + 

Saponins Foam’s test + + 

Glycosides Borntrager’s test + + 

 Liebermann Buchard’s test + + 

 Legal’s test + + 

Triterpenes and Phytosterols Salkowski’s test + + 

 Lieberman Buchard’s test + + 

Phenols Ferric chloride tests + + 

Flavonoids Sodium hydroxide test + + 

 Lead acetate test + + 

 Shinoda test – – 

Resins Acetone-water test + + 

+ = Indicates presence, − = Indicates absence 
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Table 2. Quantitative evaluation of Methanol Extracts of Senna alata flower and seed (mg/100g). 

Chemical Constituents Samples 

 
Flower Seed 

Alkaloids 10.23±0.35 8.41±0.76 

Saponins 25.72±0.83 28.84±0.44 

Flavonoids 28.52±0.47 32.25±0.52 

Tannins 32.98±0.74 39.99±0.37 

Phenols 4.24±0.76 6.31±0.68 

values are means ±SD of three determinations 

Different superscripts along the same row are significantly different (p≤0.05) 

Table 3. Anti-nutrient factors of flower and seed of Senna alata (mg/100g). 

Anti-nutrient constituents Samples 

 
Flower Seed 

Oxalate 4.24±0.12 6.31±0.41 

Cyanide 8.59±0.71 4.89±0.69 

Phytate 17.54±0.63 13.72±0.81 

Values are means ±SD of three determinations 

Different superscripts along the same row are significantly different (p≤0.05) 

Table 4. Determination of Antioxidant contents of flower and seed of Senna alata. 

Antioxidant contents Samples 
 

 
Flower 

 
Seed 

Phenolic properties (mg/g) 4.16±0.21 
 

4.01±0.11 

Ferric reducing properties (µmol/mg) 0.33±0.51 
 

0.40±0.21 

Values are means ±SD of three determinations 

Different superscripts along the same row are significantly different (p≤0.05) 

Table 5. Chemical compounds deduced from GC-MS spectrum of Senna alata flower. 

Line no IUPAC Name Molecular formula Molar mass RT Area % 

1 β-d-Mannofuranoside C7H14O6 194 14.554 24.23 

2 n-Hexadecanoic acid C16H32O2 256 16.625 19.20 

3 9-Dodecenoic acid C13H24O2 212 17.525 1.93 

4 Oleic acid C18H34O2 282 18.217 28.27 

5 Nonadecanoic acid C19H38O4 298 18.467 5.36 

6 3,11-Tetradecadien-1-ol C14H26O 210 20.8 3.79 

7 Octadecanal C18H36O 268 23.975 17.22 

Table 6. Chemical compounds deduced from GC-MS spectrum of Senna alata seed. 

Line no IUPAC Name Molecular formula Molar mass RT Area % 

1 n-Hexadecanoic acid C16H32O2 256 16.448 34.16 

2 15-Tetracosenoic acid C25H48O2 380 17.401 1.79 

3 Oleic acid C18H34O2 282 18.122 50.21 

4 Octadecanoic acid C18H36O2 284 18.262 7.14 

5 2-Methyl-1-octanol C9H20O 144 19.208 1.1 

6 Pentanoic acid C16H30O2 254 20.697 3.39 

7 2-Ethyl-1-decanol C12H26O 186 20.867 2.21 

 

3.2. Discussion of Results 

The results of qualitative analysis of the crude methanolic 

extract of these parts of S. alata shown in Table 1 revealed 

the presence of tannins, flavonoids, terpenoids, saponins, 

alkaloids, glycosides and anthraquinone. This analysis 

determines the biologically active compounds that contribute 

to the flavour, colour and other characteristics of flowers and 

seeds which are the basis of therapeutic potentials of 

medicinal plants. The present results were supported by the 

earlier reports for some Senna species [27]. The presence of 

tannins as reported in this work may cause lowering of 

available protein by antagonistic competition and can 

therefore elicit protein deficiency syndrome “Kwashiokor” 

[28]. Saponins may be responsible for its anti-yeast, anti-

fungal, antidote, antimicrobial and anti-inflammatory 

activities. It is also believed that the role of saponins is to 

protect plant against attack by potential pathogens [29]. 

Flavonoids which are also known as vitamin p or plan 

modifier, elicit a wide range of therapeutic activities as 

antihypertensive, antirheumatism as well as antimicrobial as 

identified with flavonoids [30]. Essiett et al. [31] reported 

that many plants containing flavonoids have diuretic and the 

antioxidant properties. The flower and seed of this plant can 
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equally be used according; glycosides were detected in the 

extracts and this compound has been useful in the treatment 

of asthma [32]. Steroids also showed a positive results in 

some parts of this plant which are of importance and interest 

in pharmacy due to their relationship with such compounds 

as sex hormones [33] and promote immune function in the 

skin and also reduce inflammation [34]. Glycosides showed 

positive results in the seed and flower of S. alata. The 

glycoside has been used for over two centuries as stimulant 

in cases of cardiac failure and diseases [35]. This perharps 

justifies the already locally established function of the plant 

in the treatment and management of hypertension [36]. 

Alkaloids have been found to have microbiocidal effect and 

the major antidiarrheal effect is probably due to their effects 

on small intestine and antihypertensive antifungal, 

antiinflammatory, anti fibrogenic effect [37]. However, the 

result of this work is similar to the findings of McDevitt et al. 

[38] who reported the presence of alkaloid in Cnidoscolus 

aconitifolius. Some alkaloids are useful against HIV infection 

as well as intestinal infection associated with AIDS [39]. The 

presence of alkaloids in the parts of this medicinal plant 

makes them recommendable for patient as alkaloids possess a 

significant pharmacological property. The results of 

quantitative analysis of the two parts of S. alata as presented 

in Table 2 showed saponins contents which were 28.84±0.47 

and25.72±0.83 mg/100g for seed and flower respectively. It 

was observed that saponin concentrations were high in seed 

while flower had the low content. These results were high 

compared to 12.1 mg/100g of M. utilis reported by 

Siddhuraju and Becker, [40]. Saponins are naturally 

occurring surface – active glycosides. They are mainly 

produced by plants, but also by lower marine animals and 

some bacteria [41]. The result of quantitative analysis of 

alkaloid content obtained from these samples was 8.41±0.76 

and 10.23±0.35 mg/100g for seed and flower respectively. 

The alkaloid contents were higher in flower than those of 

seed. This is similar to the values reported for S. alata flower 

(8.50±0.01 mg/100g) by Abdulwaliyu et al. [42]. Alkaloids 

are more or less toxic substances which act primarily on the 

central nervous system [43]. The tannin contents analyzed in 

this work were 32.98±0.0.74 and 39.99±0.37 mg/100g. The 

concentration was high with S. alata seed while flower had 

the least. The contents of tannin obtained in these work were 

similar to 46.08 mg/100g of M. utilis reported by Siddhuraju 

and Becker [40]. The value of flavonoid analyzed from all 

the samples were 28.52±0.47 and 32.25±0.52 mg/100g for 

flower and seed respectively. The flavonoids contents were 

high with S. alata seed while flower had the least. The 

phenol contents analyzed from this work were 4.24±0.76 

and6.31±0.68 mg/100g for flower and seed respectively. The 

concentration of the seed was found to be high, while flower 

had the least value. These values were high compared to 

2.00±0.21 mg/100g for S. alata leaf reported by Abdulwaliyu 

et al. [42]. 

Anti-nutritional factors affect the availability of nutrients 

required by the body and interfere with metabolic process so 

that growth and development of the body is negatively 

influence [44]. The results of anti-nutritional factors obtained 

for this work were presented in Table 3. The phytate content 

in the samples analyzed were 13.81±0.31 and 17.54±0.63 

mg/100g for seed and flower respectively. The content of 

phytates was high with Senna alata flower while seed had the 

least. Phytate help in adequate iron bioavailability. Mitchikpe 

et al. [45] reported that for the absorption of iron phytate/Fe 

should be less than 0.4. The result obtained in this study was 

high when compared to the 3.55 mg/100g of S. alata leaf 

reported by Abdulwaliyu et al. [42]. The contents of oxalates 

obtained from this work were 4.2±0.12 and 6.31±0.62 

mg/100g for flower and seed respectively. The concentrations 

of oxalate were high with S. alata seed while flower had the 

lowest. Similar values were obtained for the S. alata flower 

(8.03±0.06 mg/100g) reported by Abdulwaliyu et al. [42]. 

The presence of oxalate in the food causes irritation in the 

mouth and interferes with absorption of divalent minerals 

particularly calcium by forming insoluble salts [46]. The 

cyanide content in the samples analyzed was 4.89±0.69 

and8.59±0.71 mg/100g for seed and flower respectively. The 

contents of cyanide were high with S. alata flower while 

seeds had the lowest. These values are low when compared to 

the toxic level of 26.05±0.45 mg/100g, reported for S. alata 

leaf by Abdulwaliyu et al. [42]. 

The generation of the reactive oxygen species (ROS) 

beyond what the ability of the body can cope with leads to 

oxidative stress [47]. Free radical oxidative stress has been 

implicated in the pathogenesis of a variety of human diseases 

like: artherosclerosis, diabetes mellitus, hypertension, 

inflammation, cancer and AIDS [48]. Antioxidant and 

antimicrobial activities of some African medicinal plants 

have been reported [49]. Studies have been carried out to 

evaluate the antioxidant activities of Nigerian medicinal plant 

extracts [50] [51]. The extracts of various morphological 

parts possess significant antioxidant activities; Since the 

antioxidant compounds found in plants have different 

polarities, different solvents are used to separate antioxidants 

[52]. Many studies have demonstrated the efficacy of plant 

derived products as antioxidants against various diseases 

induced by these free radicals. The flower and seed extracts 

of S. alata showed relatively impressive antioxidant activities 

and would be good as an antioxidant agent. These results 

showed that the plant S. alata could be further exploited for 

chemotherapeutic agents that could be used against 

pathogenic infections: laxative or purgative and skin 

infections as such as ring worm, impetigo, syphilis, sores, 

psoriasis, herpes, scabies, and rashes that common in Nigeria. 

Alternatively, the extracts and active fractions of these plants 

may be used directly in ethnomedicine as antimicrobial or 

antioxidant agents. 

Table 4 shows the antioxidant properties obtained from 

this study using phenolic and ferric reducing properties. The 

antioxidant values of flower and seed were 4.16±0.21 and 

4.01±0.11 respectively for phenolic properties. Where flower 

has the highest content of phenolic properties, seed had the 

lowest value. These values were similar to 3.58 mg/g 

reported for S. hirsute by Essiett and Bassey [27]. The ferric 
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reducing properties obtained for flower and seed were 

0.33±0.51 and 0.40±0.21 µmol/mg respectively. From these 

results, high ferric reducing properties was recorded for seed 

(0.40±0.21 µmol/mg) while flower (0.33±0.51 µmol/mg) had 

the lowest. These values were higher when compared to 

0.17±0.04 µmol/mg reported for P. mirifica by Buran and 

Supak [53]. 

Tables 5 and 6 show the phytocomponents identified with 

GC-MS analysis of the four organs of S. alata. It was 

observed that these organs in this plant contain all important 

fatty acid needed in the body for proper functioning. The 

fatty acids recorded in this work are major source of energy. 

Most diets contain a great deal of fatty acid which was seen 

in this plant in form of triacylglycerol. Table 5 present the 

result of S. alata flower. The GC-MS spectrum of flower 

revealed the presence of many major components, namely β-

d-mannofuranoside, Oleic acid, n-hexadecanoic acid, 

octadecanal and nonadecanoic acid. The percentage 

concentration for each of the organic acid was also present in 

the table 5 as 24.23, 28.27, 18.23, 17.22 and 5.36 % 

respectively. These values observed to be high when 

compared to S. podocarpa used for medicinal purposes in 

Nigeria reported by Adebayo et al. [54]. 

Table 6 present the result of GC-MS spectrum S. alata 

seed shows seven (7) compounds, the major components 

were oleic acid, n-hexadecanoic acid, octadecanoic acid and 

pentanoic acid with respective percentage concentration for 

each of the organic compound presented in the table 6 as 

50.21, 34.16, 7.14 and 3.39 % respectively. The oleic acid 

content present in the seed is higher than flower which 

should be more desirable since oleic acid is essential in the 

human nutrition. Generally in plants, high quantity of 

unsaturated fatty acids in the oil was advantageous from the 

nutritional and health aspects. Since consumption of 

unsaturated fatty acids will not lead to heart related diseases 

whereas using up of saturated fatty acids rich foods 

associated with assured cardiovascular disorders such as 

atherosclerosis, aging and cancer [55]. Therefore, the 

antioxidant activities may possibly be due to the predominant 

role played by these compounds in it. The content of S. alata 

seed is observed to be high when compared to S. podocarpa 

used for medicinal purposes in Nigeria as reported by 

Adebayo et al. [54]. 

4. Conclusion 

The present study focused on two parts of S. alata 

obtained from Edokota forest, Bida in Niger State, Nigeria 

and shows that these parts of the plant can contribute some 

significant amount for human medical uses. It could be 

concluded that methanol flower and seed extracts of S. alata 

possesses a number of bioactive compounds, which may be 

used in the manufacture of phyto-pharmaceutical and 

therapeutic value. The presence of various bioactive 

compounds such as alkanes, fatty acids and steroids in these 

parts of plant can inhibit the growth of micro-organisms 

justifies the use of this medicinal plant for various ailments 

by traditional practitioners as antioxidant and antimicrobial 

properties. However, anti-nutritional factors in the two 

organs of this plant were low which makes them to be edible. 

Based on the results obtained in this study, it could be 

believed that the crude extract of S. alata flower and seed 

powders contain chemical constituents of pharmacological 

and nutritional significance. So these plant parts are 

recommended as phytopharmaceutical importance. However, 

it is recommended that additional work is to be carried out to 

isolate, characterize and elucidate the individual 

phytochemical constituents in this medicinal plant 

responsible for the bio-efficacy and bioactivity required in 

the discovery of novel herbal drugs. 
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