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ABSTRACT
Background: Secondary metabolites in plants help counteract biotic and abiotic stress and can be utilized in sustainable and eco-
friendly farming. This study identifies secondary metabolites in the weed Tridax procumbens (coat buttons).
Methods: Extracts (aqueous, methanol, hexane) were prepared from the stem with leaves, root and flower of Tridax procumbens
and analyzed using Gas Chromatography Mass Spectrometry (GC-MS) technique. Bioactivity was evaluated using Dr. Duke’s
Phytochemical and Ethnobotanical Databases.
Result: The aqueous extract revealed 8 compounds in the stem with leaves, 14 in the root and 10 in the flower. The methanol extract
revealed 40 compounds in the stem with leaves, 31 in the root and 23 in the flower. The hexane extract revealed 20 compounds each
in the stem with leaves and flower and 18 in the root. These compounds showed biocidal, bioactive and biodegradable properties
with potential applications as pesticides, antimicrobial agents, antioxidants and more. Hence, Tridax procumbens shows promising
applications in many fields.

Key words: Aqueous extract, Bioactive, Biodegradable, Gas chromatography-mass spectrometry (GC-MS), Hexane extract, Methanol
  extract, Secondary metabolites, Tridax procumbens (Asteraceae).

INTRODUCTION
The misuse of pesticides harms living organisms and
causes pollution (Shindez et al., 2024). Ecological
pesticides which are natural plant secondary metabolites,
resist environmental stress and bio stressors, being eco-
friendly with low persistence (Kumar et al., 2023; Ayilara et al.,
2023). These compounds have agricultural and medicinal
importance (Kikraliya et al., 2024; Moond et al., 2023; Devi
et al., 2023; Beniwal et al., 2022). Weeds like Tridax
procumbens, a widespread Asteraceae species, produce
valuable secondary metabolites useful in sustainable
agriculture (Syed et al., 2020; Ingole et al., 2022). This 2022
study analyzed aqueous, methanol and hexane extracts of
T. procumbens to identify their secondary metabolites and
bioactivity.

MATERIALS AND METHODS
Tridax procumbens from Kanyakumari were collected,
washed, separated into stem with leaves, root and flower,
dried for 10 days and powdered. Aqueous extracts were
prepared by shaking plant parts in double deionized water
for 72 hours, then filtering and centrifuging. Methanol and
hexane extracts were obtained using Soxhlet extraction at
65C and 69C. All extracts were stored at 4C. GCMS
analysis was conducted at Jawaharlal Nehru University
using a Shimadzu GCMS-QP2010 Plus with a Thermal
Desorption System TD20. Compounds were identified via
the NIST library and bioactivity confirmed using Dr. Duke’s
database.

RESULTS AND DISCUSSION
The present study revealed variations in secondary
metabolites in different parts of the plant. The aqueous
stem with leaf had 8 constituents, the root 14 and the flower
10. Cyclopentasiloxane, decamethyl- was present in higher
quantities (43.53%) in the stem with leaf extract. 9,19-
cyclolanost-24-en-3-ol, (3.beta.)- is the compound with the
highest area percentage (21.61%) in the root extract.
Phenol, 2,4-bis(1,1-dimethylethyl), phosphite (3:1), with the
highest area percentage (34.39%) in the flower extract.
(Fig 1-3).

Methanol extract contained the highest secondary
metabolites: stem with leaf (40), root (31) and flower (23).
n-Hexadecanoic acid (palmitic acid) was found in all three
extracts, with higher concentrations in the stem with leaf
extract (39.79%) and flower extract (30.62%). (S,Z)-
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Heptadeca-1,9-dien-4,6-diyn-3-ol was present in higher
concentration in the root (66.37%) (Fig 4-6).

Hexane extract contained stem with leaf (20), root
(18) and flower (20). Squalene (18.22%) which is a

triterpene is present in higher concentration in stem
with leaf extract. (S,Z)-Heptadeca-1,9-dien-4,6-diyn-3-
ol (68.46%) was present in higher concentration in
hexane root extract. n-Hexadecanoic acid (17.76%) was

Fig 1: Chromatogram of aqueous extract of stem with leaves.

Fig 2: Chromatogram of aqueous extract of root.

Fig 3: Chromatogram of aqueous extract of flower.
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present in higher concentration in hexane flower extract
(Fig 7-9).

The secondary metabolites identified in this study have
many biological uses, as mentioned in Table 1-9, referring

to Dr. Duke’s Phytochemical and Ethnobotanical
Databases.

Tridax procumbens is traditionally used in Asia to
treat skin diseases and wounds, but recent studies

Identification of Secondary Metabolites from Tridax procumbens using Gas Chromatography-Mass Spectrometry (GC-MS) Technique

Fig 4: Chromatogram of methanol extract of stem with leaves.

 

Peak  a rea  

R ete ntio n tim e ( m in ) 

Fig 5: Chromatogram of methanol extract of root.
 

Peak area  

Fig 6: Chromatogram of methanol extract of flower.
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(Ingole et al., 2022) suggest these properties lack
strong scientific evidence. The present study identified
various biologically active compounds that are valuable
for further research. Future research should focus on

secondary metabo lites in  weed plan ts rather than
heavily exp lo ited  med ic inal ones to  uncover new
bioactive compounds and therapeutic properties.

Identification of Secondary Metabolites from Tridax procumbens using Gas Chromatography-Mass Spectrometry (GC-MS) Technique

Fig 7: Chromatogram of hexane extract of stem with leaves.

Peak area  

Retention time (min) 

Fig 8: Chromatogram of hexane extract of root.

Peak area  

Retention time (min) 

Fig 9: Chromatogram of hexane extract of flower.
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CONCLUSION
GCMS analysis of Tridax procumbens revealed secondary
metabolites with pesticidal, antimicrobial, antioxidant and
anti-inflammatory properties. These biodegradable
compounds offer sustainable alternatives for drug
discovery and agriculture. Future research should focus
on isolating and analyzing specific metabolites for novel
bioactive applications.

ACKNOWLEDGEMENT
The authors are thankful to Scott Christian College, Tamil
Nadu; Jawaharlal Nehru University, New Delhi; Trichy
Research Institute of Biotechnology Pvt. Ltd, Tamil Nadu
and Dr. S. Kumaravel, Food Testing Laboratory, Indian
Institute of Crop Processing Technology, Tamil Nadu for
providing laboratory, instrument and intellectual support.

Ethical approval
Ethical clearance was not required for this study, as the
research focused on plant-based materials and did not
involve human subjects, cell lines or animals.

Conflict of interest
The authors declare that there is no conflict of interest
regarding the publication of this article. The study did not
receive funding from any organization.

REFERENCES
Ayilara, M.S., Adeleke, B.S., Akinola, S.A., Fayose, C.A., Adeyemi,

U.T., Gbadegesin, L.A. and Babalola, O.O. (2023).
Biopesticides as a promising alternative to synthetic
pesticides: A case for microbial pesticides, phytopesticides
and nanobiopesticides. Frontiers in Microbiology. 14:
1040901. https://doi.org/10.3389/fmicb.2023. 1040901.

Beniwal, R., Singh, S. and Devi, P. (2022). Effect of extraction
solvents on phytochemicals and antioxidant potential of
turnip roots (Brassica rapa L.). Agricultural Science
Digest. 42(4): 567-574. doi: 10.18805/ag.D-5551.

Devi, R., Singh, S., Moond, M., Beniwal, R. and Kumar, S. (2023).
Phytochemical screening and antioxidant potential of
Syzygium cumini leaves. Agricultural Science Digest.
11(2): 123-130. doi: 10.18805/ag.D-5628.

Erdoğan, M.K., Geçibesler, İ.H. and Behçet, L. (2020). Chemical
constituents, antioxidant, antiproliferative and apoptotic
effects of a new endemic Boraginaceae species: Paracaryum
bingoelianum. Results in Chemistry. 2: 100032. https://
doi.org/10.1016/j.rechem.2020.100032.

Helal, N.M., Ibrahim, N. and Khattab, H. (2019). Phytochemical
analysis and antifungal bioactivity of Pulicaria undulata
(L.) methanolic extract and essential oil. Egyptian Journal
of Botany. 59(3): 827-844.

Huang, Z.R., Lin, Y.K. and Fang, J.Y. (2009). Biological and pharmacological
activities of squalene and related compounds: Potential
uses in cosmetic dermatology. Molecules. 14(1): 540-
554.

Ingole, V.V., Mhaske, P.C. and Katade, S.R. (2022). Phytochemistry
and pharmacological aspects of Tridax procumbens
(L.): A systematic and comprehensive review.  Phytomedicine
Plus. 2(1): 100199. https://doi.org/10.1016/j.phyplu.2021.
100199.

Islam, M.T., Ali, E.S., Uddin, S.J., Shaw, S., Islam, M.A., Ahmed, M.I.
and Atanasov, A.G. (2018). Phytol: A review of biomedical
activities. Food and Chemical Toxicology. 121: 82-94.

Kikraliya, D.L., Shukla, U.N., Kumar, A., Yadav, V.L. and Yadav, M.
(2024). Eff icacy of sorghum extract and ready-mix
formulation of clodinafop + metsulfuron on growth and
yield of wheat (Trit icum aestivum L.). Agricultural
Science Digest. 44(2): 123-130. doi: 10.18805/ag.D-6056.

Kumar, S., Korra, T., Thakur, R., Arutselvan, R., Kashyap, A.S.,
Nehela, Y. and Keswani, C. (2023). Role of plant secondary
metabolites in defence and transcriptional regulation in
response to biotic stress. Plant Stress. 8: 100154. https:/
/doi.org/10.1016/j.stress.2023.100154.

Mahire, S.P. and Patel, S.N. (2020). Extraction of phytochemicals
and study of its antimicrobial and antioxidant activity of
Helicteres isora L. Clinical Phytoscience. 6: 1-6.

Mazhar, M., Afzal, M. and Naveed, M. (2022). Phytochemical
profiling, biological activities and in silico virtual screening
of bioactive compounds of Trichodesma indicum (L.)
R. Br. extracts. Chemistry Select. 7(46). https://doi.org/
10.1002/slct.202203821.

Moond, M., Singh, S., Devi, R., Pinki and Rajita. (2023). Estimation
of phytochemicals and antioxidant potency of Trigonella
foenum-graecum leaves (Variety HM444). Agricultural
Science Digest. 11(2): 123-130. doi: 10.18805/ag.D-5677.

Nagappan, R. (2012). Evaluation of aqueous and ethanol extract
of  bioactive medicinal plant, Cassia didymobotrya
(Fresenius) Irwin and Barneby against immature stages
of filarial vector, Culex quinquefasciatus say (Diptera:
Culicidae). Asian Pacific Journal of Tropical Biomedicine.
2(9): 707-711.

Shindez, A.K., Parchande, R.S. and Yankanchi, S.R. (2024). Bio-
efficacy of Xanthium strumarium L. essential oil against
castor semilooper, Achaea janata L. (Lepidoptera: Noctuidae).
Agricultural Science Digest. 12(3): 456-465. doi: 10.18805/
ag.D-5881.

Syed, A., Benit, N., Alyousef, A.A., Alqasim, A. and Arshad, M.
(2020). In vitro antibacterial, antioxidant potentials and
cytotoxic activity of the leaves of Tridax procumbens.
Saudi Journal of Biological Sciences. 27(2): 757-761.

Thamer, F.H. and Thamer, N. (2023). Gas chromatography-mass
spectrometry (GC-MS) profiling reveals newly described
bioactive compounds in Citrullus colocynthis (L.) seeds
oil extracts. Heliyon. 9(6): e16861. doi: 10.1016/j.heliyon.
2023.e16861.

Vanitha, V., Vijayakumar, S., Nilavukkarasi, M., Punitha, V.N., Vidhya,
E. and Praseetha, P.K. (2020). Heneicosane-A novel
microbicidal bioactive alkane identified from Plumbago
zeylanica L. Industrial Crops and Products. 154: 112748.
https://doi.org/10.1016/j.indcrop.2020.112748.

Zhao, F., Wang, P., Lucardi, R.D., Su, Z. and Li, S. (2020). Natural
sources and bioactivities of 2, 4-di-tert-butylphenol and
its analogs. Toxins. 12(1): 35. doi: 10.3390/toxins 12010035.

Identification of Secondary Metabolites from Tridax procumbens using Gas Chromatography-Mass Spectrometry (GC-MS) Technique


