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1. Introduction

   Nature has presented to humanity the gift of biological and 

cultural diversity of natural products for healing practices. More 

than 80% of the world’s population still rely primarily on their 

traditional natural products mainly from plants for their daily 

health care needs[1]. The use of plants as a source of medicine 

has been inherited and become an important component of the 

health care system. Despite the lack of adequate information 

on the components and the mode of action, herbal medicines 

of plants have been widely used to treat a vast array of clinical 

diseases. Studies have shown that commonly consumed 

medicinal plants are good sources of phytochemicals including 

polyphenols, saponins, flavonoids and phenylpropanoids[2]. 

These compounds display a vast variety of pharmacological 

activities such as anti-inflammatory, anticancer, anticarcinogenic, 

antibacterial, antioxidant, antifungal and antiviral activities[3].

   Senna occidentalis (S. occidentalis) is highly reputed 

for its numerous medicinal uses and is known to be used 

ethnomedicinally as the remedy for several human and animal 

ailments. Recent studies show that S. occidentalis has anti-

diabetic, anticancer and anti-ulcer effects and hepatoprotective 
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and antitrypanosomal activity[4,5]. The stem bark and leaf 

extract of S. occidentalis have been found to contain important 

phytochemicals such as anthraquinones, carbohydrates, 

glycosides, cardiac glycosides, steroids, flavanoids, saponins, 

phytosterols, gum and mucilage[6]. Moreover, studies on this 

plant show that the nature and amount of the phytochemicals 

varies according to the season and geographical location[7]. 

   A knowledge of the chemical constituents of this plant is 

desirable not only for the discovery of therapeutic agents, but 

also for the great value in disclosing new sources of bioactive 

principle for the synthesis of complex chemical substances and 

discovering the actual significance of folkloric remedies[8]. 

A li terature survey revealed scanty information on the 

phytoconstituents, so the present study aims to identify the active 

ingredients presented in methanol extract of S. occidentalis.

2. Materials and methods

2.1. Plant sample   

   Fresh leaves of S. ocidentalis were obtained from Minna, Niger 

State, Nigeria. Taxonomic authentications of the plants were 

carried out in National Institute of Pharmaceutical Research and 

Development, Abuja, Nigeria.    

2.2. Sample preparation and extraction procedure

   The collected fresh leaves of S. ocidentalis were destalked, 

washed with clean water, dried at room temperature and finally 

ground by a grinder mill. The extraction of plant materials 

was performed by weighing 200 g of the powdered plants 

and extracted by Soxhlet extraction using 300 mL each of 

methanol. The marc was filtered with muslin cloth and solvents 

were removed under reduced pressure in a rotary evaporator. 

Green coloured pastes were obtained, weighed and stored in a 

refrigerator at 4 °C until they were required.

2.3. Gas chromatography-mass spectrometer (GC-MS) 

analysis 

   The GC-MS analysis of methanol leaves of S. ocidentalis was 

performed by using GC-MS Clarus 500 Perkin-Elmer system 

comprising an AOC-20i auto-sampler. The instrument is equipped 

with a VF-5ms fused silica capillary column with 30 m of 

length, 0.25 mm of diameter and 0.25 μm of film thickness. The 

temperatures employed were: column oven temperature 80 °C, 

injection temperature 250 °C at a pressure of 108.0 kPa with 

total flow and column flow of 6.20 mL/min and 1.58 mL/min 

respectively. The linear velocity was 46.3 cm/s and the purge 

flow was 3.0 mL/min. The GC program ion source and interface 

temperature were 200.00 °C and 250.00 °C respectively with 

solvent cut time of 2.50 min. The MS program starting time 

was 3.00 min which was ended at 30.00 min, with event time 

of 0.50 s, scan speed of 1 666 μL/s, scan range 40–800 μs and 

an injection volume of 1 μL of the extract (split ratio 10:1). The 

total running time of GC-MS was 30 min. The relative percentage 

of the extract was expressed as the percentage with peak area 

normalization as previously reported[8].

2.4. Identification of the components

   Interpretation on the mass spectrum was conducted by using 

the database of National Institute Standard and Technology 

(NIST) which has more than 62 000 patterns. The fragmentation 

pattern spectra of the unknown components were compared 

with those of known components stored in the NIST library. The 

relative percentage amount of each biocomponent was calculated 

by comparing its average peak area to the total area. The name, 

molecular weight and structure of the components of the test 

materials were ascertained.

3. Results 

   Table 1 shows the phytochemical compositions of methanol 

leaves extract of S. ocidentalis. It revealed the presence of 

tannins, alkaloids, glycoside, flavonoids, steroids, saponins, 

anthraquinones and phlobatannins while cardiac glycoside was 

not detected. GC-MS chromatogram of methanol leaves of S. 

ocidentalis showed nine peaks (Figure 1). The active principle, 

area of peak concentration (%), retention time, molecular weight, 

and molecular formula in the methanol extract as identified 

through the NIST database were listed in Table 2.

Table 1 
Phytochemical compositions of methanol leaves extract of S. ocidentalis.

Phytochemicals Availability
Alkaloids ++
Flavonoids ++
Saponins +
Steroids +
Anthraquinone +
Tannins +++
Glycosides ++
Phlobatannins +
Cardiac glycoside -

-: Absent; +: Slightly present; ++: Significant; +++: Very significant. The 
classification was based on the extent of reaction during the quantitative 
study.
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4. Discussion

   Phytochemicals are secondary metabolites of plants. They are 

found in various parts of plants, where they elicit diverse roles 

like insect attraction for pollination, colour and vigour provision 

to plant while some act as feeding defence against predators. 

These phytochemicals, however, elicit varied medicinal and 

pharmacological actions when whey were ingested by animals[9].

   The use of and search for plant derived drugs have accelerated 

in recent years. Biochemist, pharmacologists, botanists, 

microbiologists and natural products chemists in the whole 

world are continuously in search of medicinal plants for 

Table 2
Bioactive components identified in methanol extract of S. occidentalis by GC-MS.

Peak No. Retention time Compound Molecular formula Molecular weight (g/mol) Peak area (%) Peak height (%)
1 15.929 n-Hexadecanoic acid C16H32O2 256        15.94         19.00
1 15.929 Octadecanoic acid C18H32O2 284        15.94         19.00
1 15.929 Pentadecanoic acid C15H30O2 242        15.94         19.00
1 15.929 Heptadecanoic acid C17H34O2 270        15.94         19.00
2 17.165 Methyl cis-6-octadecenoate C19H36O2 296  1.69  3.14
2 17.165 Methyl 5-(2-undecylcyclopropyl)pentanoate C20H38O2 310  1.69  3.14
3 17.329 Phytol C20H40O2 296  1.80  3.28
3 17.329 Dihydrogeraniol C10H20O 156  1.80  3.28
3 17.329 3,7,11,15-Tetramethyl-2-hexadecen-1-ol C20H40O 296  1.80  3.28
4 17.632 Oleic acid C18H34O2 282 48.76 37.03
4 17.632 9-Hexadecenoic acid C16H30O2 254 48.76 37.03
4 17.632 Erucic acid C22H42O2 338 48.76 37.03
4 17.632 Oxacyclotetradecan-2-one C13H24O2 212 48.76 37.03
4 17.632 Z-10-Pentadecen-1-ol C15H30O2 226 48.76 37.03
5 17.818 Octadecanoic acid, 2-(2-hydroxyethoxy)ethyl ester C22H44O4 372  9.58 10.63
6 18.916 2,3-Dihydroxypropyl palmitate C19H38O4 330  3.40  6.00
6 18.916 Palmitin, 1,2-di-, 2-aminoethyl hydrogen phosphate C37H74NO8P 691  3.40  6.00
6 18.916 Ether, octadecyl vinyl C20H40O 296  3.40  6.00
6 18.916 Decyl fluoride C10H21F 160  3.40  6.00
7 19.563 Eicosanoic acid C20H40O2 312  2.54  3.20
7 19.563 5,9-Dimethyl-1-decanol C12H26O2 186  2.54  3.20
8 20.386 1,6-Cyclodecadiene C10H16 136 14.21 15.38
8 20.386 Cyclododecyne C12H24 164 14.21 15.38
8 20.386 Tricyclo[4.2.1.1(2,5)]decane C10H16 136 14.21 15.38
8 20.386 Cis-8-methyl-exo-tricyclo[5.2.1.0(2.6)]decane C11H18 150 14.21 15.38
8 20.386 Cyclooctene, 3-vinyl-1-cyclooctene C10H16 136 14.21 15.38
9 20.600 Decanoic acid, decyl ester C20H40O2 312   2.09   2.33
9 20.600 Ether, octadecyl vinyl C20H40O 296   2.09   2.33
9 20.600 Oleic acid, hexyl ester C24H46O2 366   2.09   2.33
9 20.600 Stearic acid, octadecyl ester C26H72O2 536   2.09   2.33
9 20.600 Decyl fluoride C10H21F 160   2.09   2.33
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Figure 1. GC-MS chromatogram of methanol extract of S. ocidentalis.
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bioactive phytoconstituents which could serve as a drug lead for 

treatment of various human ailment[10]. Hence, in the present 

study, preliminary phytochemical screening of methanol extract 

of S. ocidentalis was carried out. The results as seen in Table 

1 suggested the phytochemical properties for curing various 

ailments and phytochemicals possess potential anti-inflammatory, 

antimicrobial and antioxidant, leading to the isolation of new and 

novel compounds. Since most alkaloids have a strong bitter taste 

and are very toxic, they are used by plants to protect themselves 

against herbivory and attack microbial pathogens and invertebrate 

pests[11]. Phenolics and flavonoids have been known for their 

anti-inflammatory, antioxidant, anticancer, antibacterial and 

antiviral properties[12]. Tannins are complex moieties produced 

by majority of plants as protective substances, and they have wide 

pharmacological activities. They have been used from the past 

as tanning agents and they possess astringent, anti-inflammatory, 

anti-diarrhoeal, antioxidant and antimicrobial activities[13]. 

Saponin and steroid also have relationships with sex hormones like 

oxytocin which regulates the onset of labour in pregnant women 

and subsequent release of milk[14]. The presence of important 

phytochemicals is an indication that if this plant is properly 

screened, it could yield a drug of pharmaceutical significance. 

However, the absence of cardiac glycoside was confirmed to early 

studies of Lawal et al. which also found that not all phytochemicals 

are present in all plants[9].

   The GC-study led to the identification of number of compounds 

from the GC of methanol extract of S. ocidentalis. These 

compounds were identified through mass spectrometry attached 

with GC. The gas chromatogram shows the relative concentrations 

of various compounds getting eluted as a function of retention 

time. The large compound fragments into small compounds give 

rise to the appearance of peaks at different m/z ratios. These mass 

spectra are fingerprints of those compounds which can be identified 

from the data library[15]. When the mass spectra of the constituents 

from the extract were compared with the NIST library, a total of 31 

different chemical compounds were characterized and identified. 

The first compounds identified with less retention time (15.929 s) 

were n-hexadecanoic acid, octadecanoic acid and pentadecanoic 

acid while decanoic acid, decyl ester, ether, octadecyl vinyl, oleic 

acid, hexyl ester, stearic acid, octadecyl ester and decyl fluoride 

took the longest retention time (20.600 s) to identify. Most of 

the compounds identified have been reported for anti-alopecic, 

anti-androgenic, antioxidant, haemolytic, hypercholesterolemic, 

lubricant nematicide, pesticide, propecia, flavour 5-α reductase 

inhibitor, anti-inflammatory and antiatherogenic[16].

   The presence of these bioactive compounds in the plant extract 

may be responsible for one of the pharmacological properties 

of S. occidentalis and thus could be of considerable interest to 

the development of new drugs. A further research is, however, 

recommended to isolate, purify and characterize these chemical 

constituents. 
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