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Senna alata L. has been ethnobotanically used extensively in traditional medicines for the treatment of 
a variety of diseases such as skin problems, arthritis, HBP (high blood pressure), and laxative or 
purgative. The phytochemical, anti-nutritive and antioxidant activities of the leaf and root bark of Senna 
alata L. grown in Bida Niger State, Nigeria were determined 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 were absent. The metabolites present were quantitatively determined with alkaloid 
contents of 14.09±0.50 and 15.89±0.72, saponin 40.57±0.57 and 33.02±0.07, flavonoid 42.28±0.90 and 
36.52±0.38, tannin 59.48±0.50 and 44.38±0.72, and phenol 7.84±0.49 and 9.91±0.68 mg/100 g for leaf and 
root bark respectively. These results confirm that the 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 oxalate contents of 7.84±0.74 and 9.91±0.62, cyanide content 
13.04±0.09 and 21.69±0.11 and phytate content 15.07±0.58 and 12.44±0.31 mg/100 g for leaf and root 
bark 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 α-d-mannofuranoside (53.35%), oleic acid (12.30%), β-d-
glucopyranoside (12.59%), β-d-mannofuranoside (22.41%), n-hexadecenoic acid (5.73%), 1,2,3- 
propanetriol (21.54%), α-d-glucopyranoside (16.41%) and oleic acid (14.65%). Thus, if properly 
domesticated and produced in commercial quantities, this plant will serve as a source of bioactive 
agents for pharmaceuticals. 
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INTRODUCTION 
 
Plants have been used for medicinal purposes over the 
years, which  have  provided  mankind  with  a  source  of 

essentials of life such as food, medicine and raw 
materials for clothing and shelter (Midawa et al., 2010).
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According to World Health Organization (2002), 
traditional medicine refers to health approaches, 
practices, beliefs and knowledge incorporating animals, 
plants, and mineral based medicines, spiritual therapies, 
manual techniques and exercises, applied singularly or in 
combination to treat, prevent and diagnose illnesses. 
Over 80% of world population uses traditional medicine to 
cure various diseases (WHO, 2002). The major 
ingredients are obtained from medicinal plants. It has 
been discovered that majority of modern medicine are 
plant-derived therapeutic agents. This could be attributed 
to the fact that many plants contain a variety of 
phytochemicals, which have found very important 
applications in the field of human medicine. Natural 
products play a dominant role in the development of 
novel drug- leads for the treatment and prevention of 
disease (Newman et al., 2003). Reactive oxygen species 
(ROS) such as superoxide radical, hydroxyl radical, 
singlet oxygen, and hydrogen peroxide are produced in 
the body during normal metabolism or on exposure to 
exogenous factors. These reactive species can initiate 
deterioration of biomolecules such as proteins, lipids, 
carbohydrates and nucleic acids and are implicated in 
several diseases such as ageing, atherosclerosis, 
inflammatory injury, cancer, cardiovascular disease, 
neurological disorders etc. Oxidative stress results, when 
the balance between the generation of ROS and 
antioxidant defense system of the body is disturbed. Cells 
have innate defense system which protects against the 
adverse effects caused by these ROS and includes 
enzymatic and non-enzymatic defense. However, during 
pathophysiological conditions, there is an extra need for 
antioxidants from exogenous sources. Synthetic 
antioxidants have been suspected to cause or promote 
negative health effects. Hence, there is a need for 
development of safer antioxidants particularly from 
natural sources. Many studies have demonstrated the 
efficacy of plant derived products as antioxidants against 
various diseases induced by these free radicals (Koleva 
et al., 2000). It has been shown that the antioxidant 
nature of plants is mainly attributed to phenolic 
compounds, such as flavonoids and phenolic acids 
(Pietta, 2000). Senna alata L. has been ethnobotanically 
used extensively in traditional medicines for the treatment 
of a variety of diseases such as skin problems, arthritis, 
high blood pressure (HBP) and laxative using its organs. 
Therefore, there is need to investigate these plant organs 
for the bioactive compounds to be used for therapeutic 
purposes.  
 
 
MATERIALS AND METHODS 

 
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 of 
Pharmaceutical   Research   Development,    Idu-Abuja    where    a  

 
 
 
 
voucher specimen was deposited with Herbarium No.1369. The 
samples (leaf and root bark) collected from the experimental sites 
were washed with distilled water to remove impurities and dried at 
room temperature. These were then grind into uniform powder 
manually. It was then sieved, weighed, bottled, labelled and used 
for laboratory analysis.  
 
 
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°C (Figure 1). 
 
 
Qualitative phytochemical screening of the samples 
 

Phytochemical screening procedures carried out were adopted from 
Mann (2014), where tannins, saponins, steroids, alkaloids, cardiac 
glycoside, terpenoids and flavonoids were determined.  
 

 
Quantitative phytochemical analysis of the samples 

 
Standard analytical methods were used for the quantitative 
phytochemical analysis of these samples (Edeoga et al., 2005). 
Tannins and saponins were determined using standard method of 
Onwuka (2005), while flavonoids and alkaloids were determined 
using standard method as described by Harborne (1989) and the 
total phenolic content was estimated using the modified Folin-

Ciocalteu photometric method by Schuler (1990). 
 
 
Anti-nutritional properties of the samples 

 
Oxalate and cyanide contents were determined using the method of 
Day and Underwood (1986). Phytate content was determined by 
the method described by Wheeler and Ferrel (1971). 

 
 
Antioxidants activities of the samples  

 
The ferric reducing antioxidant power (FRAP) assay was done 
according to Benzie and Strain (1996) with some modifications 
while total phenolics of various fractions of plant were determined 
by reported method of Valentao et al. (2002). 
 
 
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 
(Adams, 2007; Orishadipe et al., 2010). 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/s) 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. 
 
 
Identification of components from the samples 
 
Interpretation   of   mass   spectrum   GC-MS   was   conducted   by
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Figure 1. Matured strands of S. alata with leaves (A. Mann). 

 
 

 
Table 1. Qualitative phytochemical evaluation of methanol extracts of S. alata leaf and root bark. 

 

Chemical constituents                 Chemical test             Methanol leaf extract Methanol root bark 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. 
 

 
 

comparing the database peaks of National Institute of Standard and 
Technology (NIST) library with those reported in literature, the mass 
spectra of the peaks with literature data (Stein et al., 2002). 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. 

 
 
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). 

 
 
RESULTS AND DISCUSSION  
 
The results of qualitative analysis of the crude methanolic 
extract of two parts of S. alata shown in Table 1 revealed 
the presence of tannins, flavonoids, terpenoids, saponins, 
alkaloid, glycosides, anthraquinone, which  are  the  basis
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Table 2. Quantitative evaluation of methanol extracts of S. alata leaf and root bark (mg/100 g). 

   

Chemical constituents 
Samples 

Leaf Root bark 

Alkaloids 14.09±0.50
b
 15.89±0.72

a
 

Saponins 40.57±0.55
a
 33.02±0.07

b
 

Flavonoids 42.28±0.90
a
 36.52±0.38

b
 

Tannins 59.48±0.50
a
 44.38±0.72

b
 

Phenols 7.84±0.49
b
 9.91±0.68

a
 

 

Values are means ±SD of three determinations, different superscripts along the same row are significantly different (p≤0.05). 

 
 
 
of therapeutic potentials of medicinal plants. Similar 
results were reported for Senna obtusifolia by Essiett and 
Bassey (2013) where the presence of saponins, tannins, 
alkaloids, terpenoids, anthraquinone and a trace of 
steroids were reported. The presence of tannins as 
reported in this work may be the cause of lowering of 
available protein by antagonistic competition and can 
therefore elicit protein deficiency syndrome “Kwashiokor” 
(Maynard, 1997). Saponin may be responsible for its anti-
yeast, anti-fungal, antidote, antimicrobial and anti-
inflammatory activities. It is also believed that the role of 
saponin is to protect plant against attack by potential 
pathogens (Sparg et al., 2004). 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 (Veerachari and Bopaiah, 2011). Essiett et al. 
(2010) reported that many plants containing flavonoids 
have diuretic and antioxidant properties. The leaf and 
root bark of this plant can equally be used accordingly; 
glycosides were detected in the extracts and this class of 
compound has been found useful in the treatment of 
asthma (Trease and Evans, 1989; Evans, 2002). Steroids 
were also found and their pharmaceutical importance 
might hinge on their relationship with such compounds as 
sex hormones (Bell, 2007). Glycosides were detected in 
the leaf and root bark of S. alata.  Glycoside has been 
used for over two centuries as stimulant in cases of 
cardiac failure and diseases (Taiwo et al., 2009). This 
perhaps justifies the already locally established function 
of the plant in the treatment and management of 
hypertension (Duke, 1985). Alkaloids have been found to 
have microbiocidal effect and their antidiarrheal effect is 
probably due to their action on small intestine. In addition, 
they effect antihypertensive antifungal, anti-inflammatory, 
and anti fibrogenic effect (Awoyinka et al., 2007). 
However, the results of this work are similar to the 
findings of McDevitt et al. (1996) who reported the 
presence of alkaloid in Cnidoscolusa conitifolius. Some 
alkaloids are useful against HIV infection as well as 
intestinal infection associated with AIDS (Scalbert, 1991). 

The results of quantitative analysis of the parts of S. 
alata as presented in Table 2 showed saponin contents 
of 40.57±0.57 and 33.02±0.07 mg/100 g for leaf and  root 

bark respectively. It was observed that saponin 
concentrations were higher in leaf than root bark. These 
results were high compared to 12.1 mg/100 g of M. utilis 
reported by Siddhuraju and Becker (2005). Saponins are 
naturally occurring surface – active glycosides. They are 
mainly produced by plants, but also by lower marine 
animals and some bacteria (Riguera, 1997). The results 
of quantitative analysis of alkaloid content obtained from 
this plant organ were 14.09±0.50 and 15.89±0.72 mg/100 
g for leaf and root bark respectively. The alkaloid 
contents were higher in root bark than leaf. This is similar 
to the values reported for S. alata flower (8.50±0.01 
mg/100 g) by Abdulwaliyu et al. (2013). Alkaloids are 
more or less toxic substances which act primarily on the 
central nervous system (Hegnuauer, 1963). The tannin 
contents analyzed in this work were 59.48±0.50 and 
44.38±0.72 mg/100 g for leaf and root bark respectively. 
The concentration was high with S. alata leaf while root 
bark had the least. The contents of tannin obtained in 
these were similar to 46.08 mg/100 g of M. utilis reported 
by Siddhuraju and Becker (2005). The values of 
flavonoids analyzed from the two samples were 
42.28±0.90 and 36.52±0.38 mg/100 g for leaf and root 
bark respectively. The flavonoid contents were higher in 
S. alata leaf than root bark. The phenol contents 
analyzed from this work were 7.84±0.49 and 9.91±0.68 
mg/100g for leaf and root bark respectively. The 
concentration of the root bark was found to be high while 
leaf had the least value. These values were high 
compared to 2.00±0.21 mg/100 g for S. alata leaf 
reported by Abdulwaliyu et al. (2013). 

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 
influenced (Richard et al., 2006). The results of anti-
nutritional factors obtained for this work were presented 
in Table 3. The phytate content in the samples analyzed 
was 12.44±0.31 and 15.07±0.58 mg/100 g for root bark 
and leaf respectively. The content of phytate was higher 
in S. alata leaf. Phytate helps in adequate iron 
bioavailability. The result obtained in this study was high 
when compared to the 3.55 mg/100 g of S. alata leaf 
reported by Abdulwaliyu et al. (2013). The contents of 
oxalates  obtained  from  this  work  were  7.84±0.74  and
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Table 3. Anti-nutrient factors of leaf and root bark of S. alata (mg/100 g). 
 

 Anti-nutrient constituents 
Samples 

Leaf Root bark 

Oxalate 7.84±0.74
b
 9.91±0.62

a
 

Cyanide 21.69±0.11
a
 13.04±0.09

b
 

Phytate 15.07±0.58a 12.44±0.31
b
 

 

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 leaf and root bark of S. alata. 

 

Antioxidant contents 
Samples 

Leaf Root bark 

Phenolic properties (mg/g) 1.47±0.66
b
 3.72±0.35

a
 

Ferric reducing properties (µmol/mg) 0.62±0.13
a
 0.32±0.24

b
 

 

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 S. alata leaf. 
 

Line no IUPAC Name Molecular formula Molar mass RT Area % 

1 2-Methyl-1-Butanoic acid C7H14O2 130 7.275 4.56 

2  2-Butylhydrazone C4H10N2 86 11.683 1.43 

3 β-D-Glucopyranoside C7H14O6 194 13.525 12.59 

4 Glycolaldehyde dimer C4H8O4 120 13.958 8.98 

5 α-d-Mannofuranoside C7H14O6 194 15.058 53.35 

6 Decanoic acid C12H24O2 200 16.367 0.27 

7 n-Hexadecanoic acid C16H32O2 256 16.617 2.7 

8 11,14,17-Eicosatrienoic acid C21H36O2 320 17.525 0.77 

9  2-Eicosene-1-ol C20H40O 296 17.7 1.96 

10 Oleic acid C18H34O2 282 18.425 12.3 

11 3-Decen-1-ol C10H20O 156 20.767 1.1 

 
 
 
9.91±0.62 mg/100 g for leaf and root bark respectively. 
The concentration of oxalate was higher in S. alata root 
bark than the leaf. Similar values were obtained for the S. 
alata leaf (8.03±0.06 mg/100 g) reported by Abdulwaliyu 
et al. (2013). The presence of oxalate in food causes 
irritation in the mouth and interferes with absorption of 
divalent minerals particularly calcium by forming insoluble 
salts (Ola and Oboh, 2000). The cyanide content in the 
samples analyzed ranged from 13.04±0.09 and 
21.69±0.11 mg/100 g for root bark and leaf respectively. 
The contents of cyanide were higher with S. alata leaf. 
These values are low when compared to the toxic level of 
26.05±0.45 mg/100 g, reported for S. alata leaf by 
Abdulwaliyu et al. (2013). 

Table 4 shows the antioxidants properties obtained 
from  this   study   using   phenolic   and   ferric   reducing 

properties. The antioxidant values of leaf and root bark 
were 1.47±0.66 and 3.72±0.35 mg/g respectively for 
phenolic properties with root bark exhibiting higher value. 
These values were similar to 3.58 mg/g reported for S. 
hirsute by Essiett and Bassey (2013). The ferric reducing 
properties obtained from this work were 0.62±0.13 and 
0.32±0.24 µmol/mg for leaf and root bark respectively. 
From these results, high ferric reducing properties was 
recorded for leaf (0.62±0.13 µmol/mg) over root bark 
(0.32±0.24 µmol/mg). These values were higher when 
compared to 0.17±0.04 µmol/mg reported for Pueraria 
mirifica by Buran and Supak (2007). 

Tables 5 to 6 show the analytical parameters for GC-
MS for the two organs of S. alata. It was observed that 
the organ of this plant contains all important fatty acid 
needed in the body for proper functioning. The fatty acids  
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Table 6. Chemical compounds deduced from GC-MS spectrum of S. alata root bark. 
 

Line no IUPAC Name Molecular formula Molar mass RT Area % 

1 1,3-Dihydroxy-2-propanone C3H6O3 90 4.018 6.71 

2 1,2,3-Propanetriol C3H8O3 92 5.199 21.54 

3 α -D-Glucopyranoside C7H14O6 194 13.274 16.41 

4 6-deoxy-L-Mannose C6H12O5 164 13.673 5.38 

5 β-D-Mannofuranoside C7H16O 194 14.615 22.41 

6 n-Hexadecenoic acid C16H32O2 256 16.425 5.71 

7 3-Methyl-1-hexanol C7H16O 116 17.406 0.72 

8 Oleic acid C18H34O2 282 18.104 14.65 

9 Eicosanoic acid C20H40O2 312 18.258 1.89 

10 6,11-Dimethyl-2,6,10-Dodecatrien-1-ol C14H24O 208 20.393 3.43 

11 1,10-Decanediol C10H22O2 174 20.709 1.14 

 
 
 
recorded in this work are major source of energy. Most 
diets contain a great deal of fatty acids which were seen 
in this plant in form of triacylglycerol. The result of GC-
MS spectrum of S. alata leaf, as presented in Table 5, 
revealed the presence of many major components, 
namely α-d-mannofuranoside, oleic acid, β-d-
glucopyranoside, glycolaldehyde dimer and. The 
percentage concentration for each of the organic 
compounds was 53.35, 12.30, 12.59, 8.98 and 4.56% 
respectively (Table 5). The content of S. alata leaf was 
similar to Cassia alata reported by Isiaka et al. (2010).  

The GC-MS spectra of S. alata root bark gave eleven 
compounds (Table 6). The major components were β-d-
mannofuranoside, 1,2,3- propanetriol, α-d-
glucopyranoside, oleic acid, 1,3-dihydroxy-2-propanone, 
n-hexadecenoic acid and 6-deoxy-L-mannose. The 
percentage concentration for each of the organic 
compounds were 22.41, 21.54, 16.41, 14.65, 6.71, 5.71 
and 5.38% respectively. The contents of S. alata root 
bark were observed to be high when compared to Senna 
podocarpa used for medicinal purposes in Nigeria 
reported by Adebayo et al. (2014).  

 
 
Conclusion 
 
There is need for more research on the activity of the 
extracts in this plant against a wider range of bacteria 
and fungi and on the toxicology and further purification of 
the extracts for isolation of the pure active constituents. 
However, the two parts of the plant studied can 
contribute to human medication. It can be concluded that 
the plant contains various phytochemical constituents 
such as tannins, flavonoids, terpenoids, saponins, 
alkaloids, glycosides, steroids, phenol and 
anthraquinone. The presences of these secondary 
metabolites can inhibit the growth of micro-organisms 
and also have potentials of being developed for 
pharmaceuticals.  
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