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ABSTRACT 

The aim of the present work is to evaluate the ethanolic extract of 

Securidaca longipedunculata leaves for its phytoconstituents using 

GC-MS. The extraction was carried out by maceration, and then 

followed by subsequent characterization of the extract by gas 

chromatography-mass spectrometry (GC/MS). Results for the 

identification of various phytochemical components in the plant were 

based on their NIST scores (above 70%). The phytochemical 

constituents identified from the leaves extract are phenolics and 

phthalates, fatty acids derivatives, esters and vitamin E. Both 

qualitative and quantitative profiles of the phytoconstituents are 

presented with structures and their corresponding percentage 

compositions. The obtained data suggest that the plant could be considered a good source of 

valuable bioactive agents. The observed phytoconstituents among other secondary 

metabolites may be responsible for its antioxidant property and hence it may be useful in 

medicinal applications. The presence of these compounds is consistent with previous works. 

Further isolation and evaluation of the biological activity are required in order to utilize the 

medicinal potentials of the plant for applications in agrochemical, cosmetic, food and 

pharmaceutical industries. 
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INTRODUCTION 

Human beings have been using different parts of plants extract as source of drugs since the 

prehistoric times and today they are still the major sources of new drugs.
[1][2]

 Medicinal plants 

are of interest to man worldwide due to the presence of various bioactive compounds which 

possess biological activities such as anticancer, antibacterial, antifungal, anti-inflammatory 

and antioxidant.
[3][4]

 Recently, there are several medicinal based industries due to the increase 

in the search and use of medicinal plants throughout the world.
[5][6]

 This could be as a result 

of their availability, renewability, sustainability and biodegradability. Secondary metabolites 

are produced within plants, which are of great pharmacological importance having 

differences in their molecular structure and property. Crude extracts isolated from plant 

species can produce enough sources for new drugs.
[7]

 

 

Securidaca longipedunculata belongs to the family of Polygalaceae, the plant species is 

called violet tree, fibre tree (South Africa) or Rhodesian violet (English), Sanya (Hausa), 

Ipeta (Yoruba).
[8]

 It is a semi-deciduous shrub or medium size tree that grows up to 12m tall. 

It is resistant to bush fire and is sensitive to frost. It is mostly found in rocky wooded bush 

land in various tropical African countries, including Nigeria.
[9][10]

 S. longipedunculata is a 

multi-purpose plant with a long history of use in African traditional medicine to treat various 

sexual infections, hernias, coughs, fever, constipation, headaches, rheumatism, stomach ache, 

malaria, tuberculosis, pain, epilepsy, pneumonia, skin infections, and it is also used as an 

aphrodisiac for men.
[11]

 Extracts from root bark is used as pesticides against grain pest, for 

chest complaints, tuberculosis and   toothache. The ethanol root extracts contain alkaloids, 

flavonoids, saponins, tannins, terpenoids and some steroids.
[12][13]

 In spite of the promising 

therapeutic and medicinal applications of this plant, its phytoconstituents have not been well 

documented. And it has surprisingly received limited attention from scientific researchers in 

Nigeria. Therefore, in this study we will present the phytoconstituents profile found in the 

ethanol extract of Securidaca longipedunculata leaves by GC-MS technique. This could 

further reveal the potentials of this locally available plant for further industrial applications, 

as well as providing scientific information for researchers and traditional medicine 

practitioners. 
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Figure 1: Securidaca longipedunculata. 

 

MATERIALS AND METHODS 

Collection and Identification of Plant Materials  

Leaves of Securidaca   longipedunculata plant were collected from Shere hills, Jos, Plateau 

state, Nigeria and were identified and authenticated by Mr. Joseph J. Azila of the Department 

of Forestry Technology, Federal College of Forestry, Jos, Plateau State, Nigeria. A voucher 

specimen (No. 172) was deposited in the Herbarium unit of the College. The leaves were 

thoroughly washed with water and air dried under shade. After complete drying, the leaves 

were ground and sieved to powdery form and stored in plastic container for further use.   

 

Preparation of Extracts 

The dried leaf powder (10 g) was macerated in 100 ml absolute ethanol for 92 hours at room 

temperature in a beaker covered with aluminium foil. The extracts were filtered and 

evaporated on a water bath, concentrated on a hot plate to constant weight and then stored in 

refrigerator for further use. 

 

Gas Chromatographic-Mass Spectrophotometric (GC-MS) Analysis 

The GC-MS analysis of the ethanol extract was carried out using an AGILENT 7890B GC 

fitted with a 5977A MSD system at the Institute de Chimie Moléculaire de Grenoble, 

Université Grenoble Alpes, France. The system is equipped with NIST 20 standard reference 

database which was used in the documentation of the phytoconstituents. 
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RESULTS  

The gas chromatogram (GC) of the ethanol extract of S. longipedunculata leaves (fig. 2) 

clearly showed fourty seven peaks indicating the presence of fourty seven phytochemical 

compounds. Table 1 shows some of the phytochemical components revealed by the GC-MS 

analysis. The identified compounds were ascertained by the NIST reference library data and 

were selected based on their high score and finger prints matching with corresponding mass 

spectrum (MS). The individual fragmentation patterns were illustrated in figures 2.1 to 2.17.  

 

 

Figure 2: Gas chromatogram (GC) of the ethanol extract of S. longipedunculata leaves. 

 

Table 1: Phytochemical compounds present in ethanol extract of S. longipedunculata 

leaves. 

S/No. 
RT 

(Min) 
Name of Compound 

Molecular 

Formula 

Molecular 

Weight 

Composition 

(%) 

NIST score 

(%) 

1 9.152 2-Ethyl-2-hexenal C8H14O 126 7.26 95.0 

2 11.546 
2,3-Dihydro-3,5-dihydroxy-6-

methyl-4H-Pyran-4-one 
C7H10O3 144 36.08 89.2 

3 12.824 5-Hydroxymethylfurfural C6H6O3 126 36.33 87.8 

4 14.413 
3-Thiophenecarboxylic acid 

tetrahydro-4-oxo-methyl 
C6H8O3S 160 7.76 71.3 

5 21.069 Methyl palmitate C16H34O2 270 72.45 88.9 

6 21.455 Ethyl palmitate C18H36O2 284 74.98 86.9 

7 21.724 Palmitic acid C16H32O2 256 48.46 93.1 

8 22.733 Methyl (E)-octadec-9-enoate C19H36O2 296 71.73 93.6 

9 22.851 Phytol C20H40O 278 14.17 85.1 

10 22.969 Methyl stearate C19H38O2 298 72.33 95.3 

11 23.098 Oleic acid C18H34O2 282 100.00 92.8 

12 23.302 Stearic acid C18H36O2 284 72.78 95.1 

13 23.334 Ethyl oleate C20H38O2 310 33.60 91.3 

14 23.559 Ethyl stearate C20H40O2 312 33.60 94.6 

15 30.033 ɤ-Tocopherol C28H48O2 416 8.55 78.0 

16 30.441 

5,7-Dihydroxy-2-(3,4,5-

trimethoxyphenyl)-4H-1-

benzopyran-4-one 

C18H16O7 344 10.16 80.7 

17 30.559 α-Tocopherol C29H50O2 430 31.21 90.7 
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C8H14O 

m/z 

 

Figure 2.1: MS spectrum of 2-Ethyl-2-hexenal. 

 

 

C7H10O3 

 

Figure 2.2: MS spectrum of 2,3-Dihydro-3,5-dihydroxy-6-methyl-4H-Pyran-4-one. 

 

 

C6H6O3 

 

m/z 

 

Figure 2.3: MS spectrum of 5-Hydroxymethylfurfural. 
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]+ 

[C5H5O3S]+ 

]+ 
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]+ 

[C4H7]+ 

]+ 
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]+ 

[m/z] 

 

Figure 2.4: MS spectrum of Tetrahydro-4-oxo-methyl-3-thiophenecarboxylic acid. 

 

 

C16H34O2 

 

 

m/z 

 

Figure 2.5: MS spectrum of Methyl palmitate. 

 

 

C18H36O2 

 

Figure 2.6: MS spectrum of Ethyl palmitate. 
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C16H32O2 

 

Figure 2.7:  MS spectrum of Palmitic acid. 

 
 

C19H36O2 

 

Figure 2.8: MS spectrum of Methyl (E)-octadec-9-enoate. 

 

 

 

 

Figure 2.9: MS spectrum of Phytol. 
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C19H38O2 

 

 

m/z 

 

Figure 2.10: MS spectrum of Methyl stearate. 

 
 

 

 

 

 

 

 

 

C18H34O2 

[C18H32O]+ 

[C4H9O]+ 

m/z 
 

Figure 2.11: MS spectrum of Oleic acid. 

 

 

C18H36O2 

 

 

m/z 

 

Figure 2.12: MS spectrum of Stearic acid. 
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310.3 

C20H38O2 

[C18H32O]+ 
[C15H26O]+ 

[C3H3O]+ 

m/z 
 

Figure 2.13: MS spectrum of Ethyl oleate. 

 

 

m/z 

C20H40O2 

 

 

 

Figure 2.14: MS spectrum of Ethyl stearate. 

 

 

C28H48O2 

 

 

m/z 

 

Figure 2.15: MS spectrum of ɤ-Tocopherol. 

 



www.wjpr.net      │     Vol 12, Issue 4, 2023.      │     ISO 9001:2015 Certified Journal        │ 

Egga et al.                                                                            World Journal of Pharmaceutical Research 

90 

 

 

[C4H9O]+ 

 m/z  

[C6H11O]+ 

[C18H16O7]
+ 

[C16H13O6]+ 

 

Figure 2.16: MS spectrum of 5,7-Dihydroxy-2-(3,4,5-trimethoxyphenyl)-4H-1-

benzopyran-4-one. 

 

 

C29H50O2 

 

 

m/z 

 

Figure 2.17: MS spectrum of α-Tocopherol. 

 

DISCUSSION  

The presence of these compounds in medicinal plants with the exception of 3-

Thiophenecarboxylic acid tetrahydro-4-oxo-methyl have been well documented in previous 

literatures in the last few years.  In 2012, Yeh et al. reported 2-Ethy-2-hexenal in the leaves 

of Peperomia dindygulensis.
[14]

 Remarkably, the presence of 2-Ethyl-2-hexenal, 2,3-Dihydro-

3,5-dihydroxy-6-methyl-4H-Pyran-4-one were observed in foods
[15]

 and treatment of colon 

cancer cells with different concentrations of the compound (0.5–1.5 mg/mL) for various 

periods (0–48 h) inhibited the growth of colon cancer cells followed by the induction of 

apoptosis in a dose dependent manner.
[16]

 5-Hydroxymethylfurfural was identified in seed 

extracts of Buchholzia coriacae
[17]

 and is the active ingredient in Aes-103, which is being 

clinically evaluated (Phase 2) for the long-term management of Sickle Cell Disease (SCD).
[18]

 

Other very valuable phytoconstituents documented include Methyl palmitate in Jugans regia 

L. seeds
[19]

 and in biodiesel produced from Cladophorra vagabunda.
[20]
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Notably, fatty acids such as ethyl palmitate in extracts of Isodon rugosus,
[21]

 Palmitic acid 

from leaves extract of Nitraria retusa
[22]

 and in soybean,
[23]

 methyl stearate from methanol 

extract of Melastomastrum capitatum leaves,
[24]

 oleic acid and ethyl oleate in Apium 

graveolens L. plant,
[25]

 stearic acid in volatile oils from plants and ethyl stearate in volatile 

oils from plants have been documented.
[26]

 These are vital components present in cooking 

oils.
[25]

 Very recently, Methyl (E)-octadec-9-enoate was reported in fungus Pestalotiopsis 

sp.
[27]

 In 1969, phytol was described in plant materials
[28]

 and has also been reported as the 

precursor for the synthesis of Vitamin E and Vitamin K1.
[29][30]

 Another constituent present is 

ɤ-tocopherol which has been reported in seed oil of Herbiscus sabdariffa.
[31]

 5,7-Dihydroxy-

2-(3,4,5trimethoxyphenyl)-4H-1-benzopyran-4-one was found in the extracts of Tetrapleura 

tetraptera
[32]

 and α-tocopherol in edible tropical plants.
[33] 

 

The findings in this study suggest that securidaca longipedunculata leaves are potential 

candidates for similar applications with other known medicinal plants in pharmaceutical and 

drug industries. Further studies on this plant are required to provide detailed insight about its 

phytochemical and pharmacological properties. 

 

CONCLUSION 

In this study, seventeen phytoconstituents have been reported from the ethanolic extract of 

Securidaca longipedunculata leaves. The presence of these phytochemical constituents such 

as esters, fatty acids, phenolics and vatimin E justifies the use of this plant by traditional 

medicine practitioners for the treatment of variety of ailments. Besides, antimicrobial 

screening, antioxidant and toxicity investigations are currently being undertaken.  
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