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ABSTRACT

Gas chromatography—mass spectrometry (GC—MS) remains one of the most reliable
techniques for the characterization of volatile phytochemicals in essential oils. This
study presents the GC-MS profiling of essential oil extracted from the fresh leaves of
Senna alata (Roxb.), a medicinal plant widely known in traditional medicine for its
antimicrobial, antifungal, and anti-inflammatory properties. The fresh leaves of S. alata
(600 g) were subjected to hydro-distillation using an all-glass Clevenger-type apparatus
to obtain the essential oil, which was subsequently analysed by GC-MS for
determination of its constituents. The identification of these compounds was achieved
by comparing their mass spectra and retention indices with those available in standard
libraries such as NIST database. The percentage essential oil yield was 0.12% (v/w) and
the essential oil was colourless and had an herbal smell. A total number of seventeen

Received: 25 May 2026  (17) compounds were identified from the essential oil which accounted for 95.7%. The
major compounds identified were phytol (35.31%), (Z)-9-octadecamide (16.38%),
Accepted: 06 June 2026  geraniol (16.31%), and citronellol (14.37%). The predominance of these bioactive
terpenoids and fatty acids derivatives strongly supports the traditional use of S. alata as
Published: 02 July 2026 an antimicrobial, antioxidant, and anti-inflammatory agents, highlighting its potentials
for pharmaceutical and cosmetic applications.
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INTRODUCTION its numerous pharmacological properties, including
Plants are considered to be medicinal when they contain rich  antimicrobial, purgative, antifungal, anti-inflammatory,

source of compounds that are beneficial to human health.
(Jamshidi-Kia et al.,2018; Ahn, 2017; Yuan et al., 2016; Ekor,
2014). Medicinal plants are referred to as parts of a plant, that
could be the fruit, seed, stem, bark, flower, leaf or root which
are medicinal and could be used in drug developments either
pharmaceutical, non-pharmaceutical or synthetic drugs (Ahn,
2017; Li & Weng, 2017). Medicinal plants have been reported
to have different therapeutics benefits which ranges from been
an antimicrobial (Tyohemba ef al., 2025), antioxidant to anti-
inflammatory (Adekilekun et al, 2025). Pharmaceutical
industries of nowadays uses medicinal plants as important
source in their products as essential oils (Sharifi-Rad et al.,
2017; Schmidt et al., 2008). Essential oils (EOs) are intricate
natural mixtures of volatile, lipophilic, and fragrant chemicals
commonly present in aromatic plants. They are sometimes
referred to as essences, volatile oils, etheric oils, or
aetheroleum. With very few exceptions, most essential oils are
colorless or pale yellow, liquid at ambient temperature, and
less thick than water (cinnamon, vetiver, and sassafras).
Additionally, some of the chemical components of essential
oils have low molecular weights (less than 300), are soluble
in the majority of organic solvents (such as alcohol, acetone,
and ether), and are not soluble in water (de Sousa et al., 2023).
The yield of essential oil produced from a plant can vary from
0.01% to 10% of its weight, contingent upon several factors
such as climate, location, season, harvest time, and extraction
methods (Atewolara-Odule et al., 2026; Hamid et al., 2011).

Senna alata also known as Cassia alata Linn. of the family
Fabaceae, is an ornamental shrub widely distributed in
tropical and subtropical regions, particularly in West Africa.
The plant has long been utilised in traditional medicine due to

antioxidant, antidiabetic, analgesic, and anticancer activities
(Muhammad & Muhammad 2022; Oladeji et al., 2020).
Different parts of the plant, such as the leaves, stem bark,
roots, flowers, and seeds, contain diverse phytochemical
constituents responsible for its medicinal importance.
Phytochemical investigations of Senna alata have revealed
the presence of flavonoids, phenolic compounds, tannins,
alkaloids, saponins, terpenoids, anthraquinones, steroids, and
carotenoids, which contribute significantly to its biological
activities (Adeosun et al., 2024; Jenson et al., 2020).

The stem bark and leaf extracts of Senna alata have been
reported to contain several bioactive compounds with potent
antimicrobial and antioxidant activities. Studies have shown
that extracts of the plant exhibit inhibitory effects against
pathogenic microorganisms such as Pseudomonas aeruginosa
infection-causing Pseudomonas aeruginosa, Staphylococcal
infection-associated Staphylococcus aureus, Escherichia coli,
Candida albicans, and Aspergillus niger (Adeosun et al.,
2024; Jenson et al., 2020; Singh et al 2016). In addition, recent
pharmacological studies have demonstrated that the plant
possesses anticancer, anti-inflammatory, and hypoglycaemic
potentials, thereby supporting its extensive use in
ethnomedicine for the management of several diseases and
health conditions (Ngouana et al., 2025). These therapeutic
properties have continued to attract scientific attention toward
the isolation and characterization of novel phytochemicals
from Senna alata for drug discovery and pharmaceutical
applications. Despite the growing body of literature on S.
alata, most studies have focused on solvent extracts rather
than the essential oil, and there remains limited
comprehensive data on the volatile composition of its leaves
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using advanced analytical techniques. In particular, there is a
paucity of detailed GC—MS profiling of S. alata essential oil
from many parts of Africa, including Nigeria, where the plant
is widely used in traditional medicine, hence this study is
aiming at providing the detailed GC—MS profiling of S. alata
leaves essential oil from South West Nigeria.

MATERIALS AND METHODS

Plant Material Collection and Identification

Fresh leaves of Senna alata were collected in Ago-Iwoye,
situated in Ijebu north local government area, Ogun state,
Nigeria. The plant was identified and authenticated by Mr. A.
Adeyemo at Forest Research Institute of Nigeria (FRIN),
Ibadan, Oyo state, Nigeria and a voucher specimen with
herbarium number FHI 113092 was deposited. The fresh
leaves were washed with distilled water, cut into smaller bits
and extracted immediately.

Extraction of Essential Oil

600 g of Senna alata were subjected to hydro-distillation in
an all-glass Clevenger-type apparatus for 3 hours following
the established procedure (British Pharmacopoeia, 1980). The
volatile oil which distilled over water was collected separately
into a clean and previously weighed sample bottle. The
essential oil was refrigerated (4°C) until the moment of
analysis.

Gas Chromatography (GC) and Gas Chromatography—
Mass Spectrometry (GC-MS) Analysis

The essential oil was run by Gas Chromatography GC on an
Agilent Model 7890A. fitted with a flame ionisation detector
and HP-5MS (30 x 1.0 mm, 0.25 pum film thickness). The GC
oven temperature was at 75 °C held for 3 min. at 4 °C/min.
heated to 250 °C held for 10 min. with final hold time is
60min. The injector and detector temperatures were fixed at
75 °C and 250 °C respectively.

Gas Chromatography—Mass Spectrometry (GC—MS) analysis
of the essential oil was carried out using an Agilent
Technologies 7890A gas chromatograph coupled with a
5977A mass selective detector and fitted with an HP-5MS
fused silica capillary column (30 m x 0.32 mm i.d., film
thickness 0.25 um). The oven temperature was programmed
from 80 °C to 240 °C at a heating rate of 4 °C/min with helium
used as the carrier gas at a constant flow rate of 1.0-2.0
mL/min. Injector and ion source temperatures were
maintained at 250 °C and 230 °C, respectively, while electron
ionization was performed at 70 eV. A diluted sample of the
essential oil in n-hexane (1.0 pL) was injected in split mode.
Mass spectra were recorded within a scanning range of 35—
500 amu. Identification of the volatile constituents was
achieved by comparison of their mass spectra and retention
indices within the homologous series of C7-C27 n-alkanes with
data available in the NIST Mass Spectral Library and
published literature (NIST, 2020; Adams, 2017).

RESULTS AND DISCUSSION

The essential oil from the fresh leaves yielded 0.12% (v/w).
The essential oil obtained from the sample was colourless and
had an herbal smell. GC-MS analysis of the essential oil
obtained from fresh leaves of Senna alata revealed a total of
17 compounds accounting for 100% of the constituents, as
shown in Table 1. The major constituents detected were
Phytol (35.31%), (Z)-9-octadecamide (16.38%), Geraniol
(16.31%), and Citronellol (14.37%). The other constituents
present in the essential oil were n-hexadecanoic acid (2.79%),
levomenthol (2.48%), 1-hexacosene (1.98%), neophytadiene
(0.85%), hexacosane (0.77%), 2-pentadecanone- 6,10,14-
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trimethyl  (0.7%), 1-hexadecyne (0.62%), 5,9,13-
pentadecatrien-2-one,  6,10,14-trimethly-,(E,E)- (0.61%),

tetradecanal (0.59%), tricosane (057%), p-cymene (0.54%),
citral (0.44%), 1-nonadecene (0.44%).The classes of
compounds gotten from the essential oil are terpenoids
(71.6%), fatty acids & fatty acid derivatives (19.17%),
hydrocarbons (4.38%), aldehydes (0.59%) with terpenoids
constituting the largest proportion of the compounds.

The high level of phytol found in this study is in line with pr
evious research on S. alata and related Senna species, where
phytol has regularly been identified as one of the main volati
le components (Essien et al., 2011). However, the amount of
phytol found here (35.31%) is much greater than the
7.0% previously recorded by Essien et al. (2011), where a-
turmerone (13.5%) and B caryophyllene (7.3%) were the mai
n compounds. This large difference in quantity shows a signi
ficant chemical variation within the Nigerian populations of
S. alata, and could be due to differences in ecological factors
, the plant’s growth stage, the time of harvest, or the method
used for extraction (Essien et al., 2011; Gobbo Neto & Lope
s, 2007). When comparing this study with research done in o
ther parts of the world, it becomes clear that environmental ¢
onditions have a major impact on the makeup of essential oil
s. For instance, essential oils from Cameroonian leaves are k
nown for their high levels of linalool, borneol, pentadecanal,
and o-terpineol, while those from India, Thailand, and

Malaysia are mostly made up of B-caryophyllene,
germacrene D, a-humulene,
and caryophyllene oxide (Schmidt et al.,

2009). In contrast, this study found that the essential oil from
S. alata was mainly composed of the diterpene alcohol phyt
ol, along with (Z)9 octadecamide and methyl hexadecanoate.
These findings align with earlier reports that the geographic
al origin of plant greatly influences the production and accu

mulation of volatile, secondary metabolites in medicinal plan

ts (Figueiredo et al.,
2008). One particularly important discovery in this study is t
he high level of (Z)-

9 octadecamide, also known as oleamide,

which accounted for 16.83% of the total essential oil.
Unlike phytol, oleamide is rarely reported as a major compo

nent of S. alata essential oils from other countries. Its high le
vel in this study may therefore greatly contribute to the biolo
gical properties traditionally associated with S. alata in Nige
rian traditional medicine.

The high amount of phytol observed in this study may offer
a possible explanation for the antioxidant and antimicrobial
properties seen in the essential oil of Nigerian S. alata. The d
ifferences seen in this study compared to earlier findings fro
m Nigeria and other regions are likely due to several interact
ing factors. Environmental factors like temperature, rainfall,
altitude, soil type, and
the length of daylight can affect the synthesis of essential oil
s (Gobbo-Neto & Lopes, 2007).

Phytol is commonly found as chlorophyll in essential oils,
oleoresins, and plant tissues. It is also found to have many
medicinal and industrial applications (Almeida-Bezerra et al.,
2024). It serves as a fundamental precursor in the biosynthesis
of vitamins and can undergo various chemical modifications
(e.g., sulfation) for use in surfactant or disinfectant
formulations (Prabha et al., 2019). In medicinal fields, phytol
has shown antinociceptive and antioxidant activities (Santos
et al.,, 2013) as well as anti-inflammatory and antiallergic
effects (Ryu et al., 2011). Phytol has been reported to be an
excellent immunostimulant, anxiolytic, —metabolism-
modulating, cytotoxic, antinociceptive, autophagy- and
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apoptosis-inducing, immune-modulating, and antimicrobial
(Islam et al., 2018). It is a natural acyclic monoterpenoid that
can be used as perfumes and insect repellents (Revay et al.,
2013). Citronellol is a good flavouring agent for foods and
beverages. In traditional medicine, Citronellol oil has been
used as an antispasmodic, a vermifuge, a diuretic, and an
aromatic tea, (Khan & Abourashed, 2011). Geraniol is a
commercially important terpene alcohol (monoterpenoid)
which is found in the essential oils of several aromatic plants.
It is a common component of consumer goods made by the
flavour and fragrance industries and is one of the most
significant compounds in both sectors. In addition to its
pleasant odour, geraniol is known to exhibit insecticidal and
repellent  properties, anti-inflammatory, antibacterial,
antiseptic, and analgesic properties, anticancer and used as a
natural pest control agent exhibiting low toxicity (Chen &
Viljoen, 2010). The presence of geraniol and citronellol
supports the ethnomedicinal use of S. alata to microbial
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diseases and in treating skin infections. 9-octadecamide, (Z),
also known as oleamide, is a fatty acid amide used in drugs to
induce drowsiness or sleep or to reduce psychological
excitement or anxiety (Fedorova et al., 2001). It is also a good
memory booster. Oleamide has found to demonstrate superior
anti-seizure efficacy and as an antiepileptic drug (Akanmu et
al., 2007). The essential oil from Cameroonian S. alata is
dominated by oxygenated monoterpenes, whereas this is rich
in diterpenes (phytol) and fatty acid amides. This shows a
marked difference in chemotype (Hennebelle et al., 2009).
The GC-MS profile shows that Senna alata leaves essential
oil contains a high concentration of pharmacologically
significant components. The synergy of monoterpenes,
diterpenes, and fatty acid derivatives implies potential
antibacterial, antioxidant, and anti-inflammatory properties,
confirming its historic therapeutic usage and emphasizing its
pharmaceutical and industrial possibilities

Table 1: The Chemical Constituents in Essential Oil of Senna alata

. . Literature
S/No Compound Name Molecular  Mol. Weight Betentlon Retention Area%
formula (g/mol) time index

1 P-Cymene CioHi4 134.22 3.420 1026 0.54

2 Levomenthol C1oH200 156.27 5.442 1158 2.48

3 Citronellol C1oH200 156.27 6.297 1225 14.37

4 Geraniol Ci1oH150 154.25 6.664 1238 16.31

5 Citral C10H160 152.23 6.831 1237 0.44

6 Tetradecanal C10H280 212.37 12.208 1910 0.59

7 Neophytadiene Ca0Hss 278.52 13.530 1838 0.85

8 2-pentadecanone, 6,10,14-trimethyl ~ CisH360 268.48 13.597 1846 0.70

9 1-hexadecyne Ci6Hzo 222.41 13.963 1664 0.62

10 5,9,13-pentadecatrien-2-one, Ci9H340 278.50 14.330 1924 0.61

6,10,14-trimethly-,(E,E)-

11 n-hexadecanoic acid Ci16H3202 256.42 14.896 1976 2.79

12 Phytol C20Ha00 296.53 16.252 2633 3531
13 Tricosane C23Has 324.63 17.829 2300 0.57

14 (2)-9-octadecamide CisH3sNO 281.48 18.407 2397 16.38
15 1-hexacosene Ca6Hs2 364.70 18.574 2596 1.98
16 Hexacosane Ca6Hsa 366.70 20.200 2600 0.77

17 1-nonadecene Ci9Hss 266.51 21.718 1892 0.44

Total=95.7
CONCLUSION 5th ed., Allured Publishing Corporation, Carol Stream,

In conclusion, the hydro-distillation of fresh Senna alata
leaves from Soth-West Nigeria yielded an essential oil
characterised by a rich and distinct volatile profile,
predominantly composed contains phytol, geraniol,
citronellol, and (Z)-9-octadecamide. The high concentration
of these bioactive terpenoids and fatty acid derivatives
provides a scientific basis for the plant’s extensive
ethnomedicinal use in managing microbial infections,
inflammation, and oxidative stress. These findings not only
expand the phytochemical database of S. alata but also
highlight its potential as a valuable natural source for the
development of novel antimicrobial and anti-inflammatory
agents in the pharmaceutical and cosmetic industries. Future
studies should focus on the in vivo validation of these
pharmacological properties and the exploration of seasonal
variations in the oil’s chemotype.

REFERENCES
Adams, R. P. (2017) Identification of Essential Oil
Components by Gas Chromatography/Mass Spectrometry,

Illinois, USA

Akanmu, M. A., Adeosun, S O. & llesanmi, O. R. (2007).
Neuropharmacological effects of oleamide in male and
female mice. Behavioural Brain Research, 182(1): 88-94.

Almeida-Bezerra, J. W., de Menezes, S. A., da Costa Silva, J.
T., de Aratjo Sousa, S., Sampaio Alves, D., Gongalves
Alencar, G., Moura Aratjo, 1., de Sousa Rodrigues, E. Y., de
Morais Oliveira-Tintino, C. D., da Cruz, R. P., Esmeraldo
Rocha, J., Tintino, S. R., Barbosa-Filho, J. M., Bezerra
Morais-Braga, M. F.,; Alencar de Menezes, 1. R., Raposo, A.,
& Melo Coutinho, H. D. (2024). Analysis of the Antibiotic-
Potentiating Activity, Absorption, Distribution, Metabolism,
and Excretion (ADME) and the Molecular Docking
Properties of Phytol Against Multi-Drug-Resistant (MDR)
Strains. Antibiotics, 13(12), 1171.
https://doi.org/10.3390/antibiotics13121171

Adekilekun, A. H., Omodamiro, O. D., Achi, N. K., Oyewusi,
H. A., Omodamiro, R. M., Tijani, B. A., Oladipo, O. O., &

FUDMA Journal of Sciences (FJS) Vol. 10 No. 9, May, 2026, pp 365 — 369

367


https://doi.org/10.3390/antibiotics13121171

Volatile Composition and gc-ms Profiling of Ess...Atewolara-Odule et al.,

Oyeyemi, B. F. (2025). Evaluation of bioactive compounds,
in-vitro antioxidant profile and anti-inflammatory properties
of ethanolic extracts of isoberlinia tomentosa. FUDMA
JOURNAL OF SCIENCES, 9(12), 148-158.
https://doi.org/10.33003/fjs-2025-0912-4188

Adeosun, E. K., Nwadiaro, P. O., & Onwuliri, F. C. (2024).
Phytochemical Screening, Antibacterial and Antioxidant
Activity of Senna Alata Leaf Extract. International Journal of
Advanced Academic Research. 10(10), 108-122. DOI:
https://doi.org/10.5281/zen0d0.13992453 25/10/2024

Ahn, K. (2017). The worldwide trend of using botanical drugs
and strategies for developing global drugs. Biochemistry and
Molecular Biology Reports, 50(3), 111-116.
https://doi.org/10.5483/bmbrep.2017.50.3.221

Atewolara-Odule, O. C., Aiyelaagbe, O. O., Olubomehin, O.
0., Ajibade, Sunday. O., Ogunmoye, A. O., Akoro, S. M., &
Olaoluwa, O. O. (2026). The Essential Oil Constituents of the
Fresh and Air-dried Phragmanthera incana (Schum.) Balle
and Its Bioactivities. Biology, Medicine, & Natural Product
Chemistry, 14(2), 1551-1560.
https://doi.org/10.14421/biomedich.2025.142.1551-1560

FJS

Hamid, A. A., Aiyelaagbe, O. O & Usman, L. A. (2011).
Essential oils: Its medicinal and pharmacological uses.
International Journal of Current Research 3.2: 86-98.
www.journalcra.com

Hennebelle, T., Weniger, B., Joseph, H., Sahpaz, S., &
Bailleul, F. (2009). Senna alata. Fitoterapia, 80(7), 385-393.
https://doi.org/10.1016/j.fitote.2009.05.008

Islam, M.T., Ali, E.S., Uddin, S.J., Shaw, S., Islam, M.A.,
Ahmed, M.1., Chandra Shill, M., Karmakar, U.K., Yarla, N.S.,
Khan, LN., Billah, M.M., Pieczynska, M.D., Zengin, G.,
Malainer, C., Nicoletti, F., Gulei, D., Berindan-Neagoe, I.,
Apostolov, A., Banach, M., Yeung, A.W.K., El-Demerdash,
A., Xiao, J., Dey, P, Yele, S., Jozwik, A., Strzatkowska, N.,
Marchewka, J., Rengasamy, K.R.R., Horbanczuk, J., Kamal,
M.A., Mubarak, M.S., Mishra, S.K., Shilpi, J.A & Atanasov,
A.G (2018). Phytol: A review of biomedical activities. Journal
of Food and Chemical Toxicology. 121: 82-94.

Jamshidi-Kia, F., Lorigooini, Z. & Amini-Khoei, H. (2018).
Medicinal plants: past history and future perspective. Journal
of Herbmed Pharmacology, 7(1),
https://doi.org/10.15171/jhp.2018.01

British Pharmacopoeia Commission, British Pharmacopoeia,
Her Majesty’s Stationery Office, London, 2019.

Chen, W. & Viljoen, A.M. (2010) Geraniol — A review of a
commercially important fragrance material. South African
Journal of Botany. 6 (4): 643-651.

de Sousa, D. P, Damasceno, R. O. S., Amorati, R.,
Elshabrawy, H. A., de Castro, R. D., Bezerra, D. P., Nunes, V.
R. v., Gomes, R. C., & Lima, T. C. (2023). Essential Oils:
Chemistry and Pharmacological Activities. Biomolecules
2023, Vol 13, Page 1144, 13(7), 1144.
https://doi.org/10.3390/biom13071144

Ekor M. (2014). The growing use of herbal medicines: issues
relating to adverse reactions and challenges in monitoring
safety. Frontiers in pharmacology, 4, 177.
https://doi.org/10.3389/fphar.2013.00177

Essien, E. E., Walker, T. M., Ogunwande, 1. A., Bansal, A.,
Setzer, W. N., & Ekundayo, O. (2011). Volatile constituents,
antimicrobial and cytotoxicity potentials of three Senna
species from Nigeria. Journal of Essential Oil Bearing Plants,
14(6), 722-730.

Fedorova, 1., Hashimoto, A., Fecik, R.A., Hedrick, M.P.,
Hanus, L.O., Boger, D.L., Rice, K.C. & Basile, A.S. (2001).
"Behavioural evidence for the interaction of oleamide with
multiple neurotransmitter systems". The Journal of
Pharmacology and Experimental Therapeutics. 299 (1): 332-
42.

Figueiredo, A. C., Barroso, J. G., Pedro, L. G., & Scheftfer, J.
J. C. (2008). Factors affecting secondary metabolite
production in plants: Volatile components and essential oils.
Flavour and Fragrance Journal, 23(4), 213-226.

Gobbo-Neto, L., & Lopes, N. P. (2007). Medicinal plants:
Factors influencing the content of secondary metabolites.
Quimica Nova, 30(2), 374-381.

Jenson, B.N., Ibrahim, H., Danmalam, H.U., Olorunmola, J.,
Ehimidu, & Aliyu, 1. (2020). Phytochemical and
Antimicrobial Studies on Senna alata Leaf Extracts and
Fractions. Journal of Pharmaceutical Development and
Industrial Pharmacy, (2)2, 1-10

Khan, 1. A., & Abourashed, E. A. (2011). Leung's
encyclopedia of common natural ingredients: used in food,
drugs and cosmetics. John Wiley & Sons.

Li, F. S., & Weng, J. K. (2017). Demystifying traditional
herbal medicine with modern approach. Nature plants, 3,
17109. https://doi.org/10.1038/nplants.2017.109

Muhammad H. A. & Muhammad Y. (2022). Antifungal
Activity of Senna alata — A Review. Asian Journal of
Pharmaceutical Research, 12(4):307-1. doi:
https://doi.org/10.52711/2231-5691.2022.00050

National Institute of Standards and Technology (NIST), NIST
Mass Spectral Library (NIST 20), Gaithersburg, Maryland,
USA, 2020.

Ngouana, V., Demafo, J. P. N., Kamdem, B. P., Pinlap, B. R.,
Kemzeu, R., Tonga, S. L. K., ... Boyom, F. F. (2025).
Antibacterial, Anti-inflammatory and Antioxidant Activities
of Senna alata and Commelina benghalensis Extracts. Asian
Journal of Research in Infectious Diseases, 16(12), 10-28.
https://doi.org/10.9734/ajrid/2025/v16i12508

Oladeji, O. S., Adelowo, F. E., Oluyori, A. P., & Bankole, D.
T. (2020). Ethnobotanical Description and Biological
Activities of Senna alata. Evidence-based complementary and
alternative medicine: eCAM, 2020, 2580259.
https://doi.org/10.1155/2020/2580259

Prabha, S. P., Karthik, C., & Chandrika, S. H. (2019). Phytol—
A biosurfactant from the aquatic weed Hydrilla verticillata.
Biocatalysis and Agricultural Biotechnology, 17, 736-742.

Revay E. E., Kline D. L., Xue Rui-De, Qualls W. A., Bernier
U. R., Kravchenko V. D., Ghattas N., Pstygo 1., Miiller G. C.
(2013). "Reduction of mosquito biting-pressure: Spatial

FUDMA Journal of Sciences (FJS) Vol. 10 No. 9, May, 2026, pp 365 — 369

368


https://doi.org/10.33003/fjs-2025-0912-4188
https://doi.org/10.5281/zenodo.13992453%2025/10/2024
https://doi.org/10.5483/bmbrep.2017.50.3.221
https://doi.org/10.14421/biomedich.2025.142.1551-1560
https://doi.org/10.3390/biom13071144
https://doi.org/10.3389/fphar.2013.00177
http://www.journalcra.com/
https://doi.org/10.1016/j.fitote.2009.05.008
https://doi.org/10.15171/jhp.2018.01
https://doi.org/10.1038/nplants.2017.109
https://doi.org/10.52711/2231-5691.2022.00050
https://doi.org/10.9734/ajrid/2025/v16i12508
https://doi.org/10.1155/2020/2580259

Volatile Composition and gc-ms Profiling of Ess...Atewolara-Odule et al.,

repellents or mosquito traps? A field comparison of seven
commercially available products in Israel". Acta Tropica.127
(1): 63-68.

Ryu, K.R., Choi, J.Y., Chung, S. & Kim, D.H. (2011). Anti-
scratching behavioural effect of the essential oil and phytol
isolated from Artemisia princeps Pamp in mice. Planta
Medica. 77:22-26.

Santos, C.C., Salvadori, M.S., Mota, V.G., Costa, LM. &
Almeida, A.A. (2013). Antinociceptive and antioxidant
activities of phytol in vivo and in vitro models. Neuroscience
Journal. 949452.

Schmidt, B., Ribnicky, D. M., Poulev, A., Logendra, S.,
Cefalu, W. T., & Raskin, 1. (2008). A natural history of
botanical  therapeutics. = Metabolism:  clinical  and
experimental, 57(7 Suppl 1), S3-S9.
https://doi.org/10.1016/j.metabol.2008.03.001

Schmidt, E., Bail, S., Buchbauer, G., Stoilova, 1., Atanasova,
T., Stoyanova, A., Krastanov, A., & Jirovetz, L. (2009).
Chemical composition, olfactory evaluation and antioxidant
effects of essential oil from Mentha x piperita. Natural
product communications, 4(8), 1107-1112.

FJS

Sharifi-Rad, J., Sureda, A., Tenore, G. C., Daglia, M., Sharifi-
Rad, M., Valussi, M., Tundis, R., Sharifi-Rad, M., Loizzo, M.
R., Ademiluyi, A. O., Sharifi-Rad, R., Ayatollahi, S. A., &
Iriti, M. (2017). Biological Activities of Essential Oils: From
Plant Chemoecology to Traditional Healing Systems.
Molecules (Basel, Switzerland), 22(1), 70.
https://doi.org/10.3390/molecules22010070

Singh, N., Vinothini, V. & Jayanthi, A. (2016). Phytochemical
characterization and antimicrobial activity of Senna alata leaf
and flower extracts with cytotoxicity against osteosarcoma
cell line Der Pharmacia Lettre, 8 (13):322-327

Tyohemba, S. T., Suwaiba, L. M., Ndukwe, N. N., Adoyi, M.
P., Catherine O., A., Asiya, M., & Mbahi, A. M. (2025).
Phytochemical Analysis and Antimicrobial Activity of

Methanolic and Aqueous Stem Extracts of Guiera
senegalensis  Against Bacterial Pathogens. FUDMA
JOURNAL OF SCIENCES, 9(12), 311-315.

https://doi.org/10.33003/fjs-2025-0912-4390

Yuan, H., Ma, Q., Ye, L., & Piao, G. (2016). The traditional
medicine and modern medicine from natural products.
Molecules, 21(5), 559.
https://doi.org/10.3390/molecules21050559

©2026 This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0
International license viewed via https://creativecommons.org/licenses/by/4.0/ which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is cited appropriately.

QO8]

FUDMA Journal of Sciences (FJS) Vol. 10 No. 9, May, 2026, pp 365 — 369 369


https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.metabol.2008.03.001
https://doi.org/10.3390/molecules22010070
https://doi.org/10.33003/fjs-2025-0912-4390
https://doi.org/10.3390/molecules21050559

