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Abstract:

Cissus quadrangularis is a medicinal plant traditionally recognized for its therapeutic
potential, yet its antifungal properties remain underexplored. The present study aimed to
investigate the physicochemical characteristics, phytochemical composition, and in vitro
antifungal activity of the hydroalcoholic extract of Cissus quadrangularis. Plant material
was subjected to Soxhlet extraction using a hydroalcoholic solvent system (70%
ethanol:30% water). Physicochemical evaluation demonstrated that the extract met
acceptable quality standards, with slightly acidic pH, low moisture content, and minimal
inorganic and siliceous impurities. The absence of foreign organic matter, heavy metals,
and pesticide residues confirmed the purity and safety of the plant material. High alcohol-
and water-soluble extractive values indicated efficient extraction of phytoconstituents.
Preliminary phytochemical screening revealed flavonoids, phenolic compounds, tannins,
saponins, glycosides, terpenoids, steroids, alkaloids, and carbohydrates, while proteins
were absent, indicating enrichment of low-molecular-weight bioactive compounds. The
antifungal potential of the extract was evaluated against Fusarium falciforme using the food
poison method. The results demonstrated a concentration-dependent reduction in radial
myecelial growth, with partial inhibition observed in extract-treated plates and the highest
inhibition recorded at 10% extract concentration. Radial growth measured 6.6 cm (2.5%),
4.8 cm (5%), and 3.1 cm (10%), corresponding to approximately 17.5%, 40.0%, and 53.1%
inhibition, respectively, compared with the control. Complete growth inhibition was
observed only in the positive control (fluconazole), whereas the solvent control showed
no antifungal effect. Overall, the study highlights the phytochemical richness and notable
antifungal potential of Cissus quadrangularis as a promising natural source of antifungal
agents.
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1. Introduction

Fungal infections represent a growing challenge in public health, agriculture, and food security owing
to the emergence of resistant strains and the limited efficacy of existing antifungal agents (1,2). Opportunistic
and phytopathogenic fungi, including Fusarium species, are of particular concern because they cause significant
plant diseases and can also lead to infections in humans, especially in immunocompromised individuals (3-5).
The increasing resistance to conventional antifungal drugs, coupled with their associated toxicity and high cost,
has intensified the search for alternative, safer, and more cost-effective antifungal agents derived from natural
sources.

Medicinal plants have long been recognized as valuable reservoirs of bioactive compounds with diverse
pharmacological properties (6,7). Among them, Cissus quadrangularis, a perennial plant belonging to the family
Vitaceae, has been extensively used in traditional medicine for the treatment of bone fractures, inflammation,
pain, and various metabolic disorders (8). The therapeutic potential of this plant has been attributed to its rich
phytochemical composition, including flavonoids, phenolic compounds, tannins, saponins, glycosides,
terpenoids, and steroids (9,10). These secondary metabolites exhibit antimicrobial, antioxidant, and anti-
inflammatory activities, suggesting that the plant may also possess antifungal potential.

Extraction plays a crucial role in isolating bioactive constituents from plant materials, and the choice of
solvent significantly influences the quality and quantity of extracted phytochemicals. Hydroalcoholic
extraction, which typically employs a combination of ethanol and water, is widely preferred because of its
ability to effectively extract both polar and moderately polar compounds. Ethanol is considered a safe and
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environmentally acceptable solvent, and the addition of water enhances the extraction of hydrophilic
constituents, making hydroalcoholic systems particularly suitable for comprehensive phytochemical recovery
(11,12).

Despite the well-documented medicinal applications of Cissus quadrangularis, systematic investigations
focusing on its antifungal activity using standardized in vitro methods remain limited. Evaluating the
antifungal potential of plant extracts through reliable laboratory assays is essential to establish scientific
evidence supporting their traditional use and explore their possible application as natural antifungal agents.

In this context, the present study was designed to prepare a hydroalcoholic extract of Cissus
quadrangularis and to assess its in vitro antifungal activity using an established experimental approach. By
integrating extraction methodology with biological evaluation, this study aims to contribute to the growing
body of research on plant-based antifungal agents and to provide a scientific basis for the potential use of Cissus
quadrangularis in antifungal applications. Therefore, the primary objective of the present study was to
systematically prepare and characterize a hydroalcoholic extract of Cissus quadrangularis through
physicochemical evaluation and preliminary phytochemical screening, and to explicitly assess its in vitro
antifungal efficacy against Fusarium falciforme using the food poisoning method.

2. Experimental Method

2.1 Collection of Plant Material

Fresh and healthy plant material of Cissus quadrangularis was collected from the local region of
Buldhana, Maharashtra, India. The collected plant material was thoroughly washed with running tap water to
remove the adhering soil and debris, followed by rinsing with distilled water. The plant material was shade-
dried at room temperature for an adequate period to prevent the degradation of bioactive constituents and then
coarsely powdered using a mechanical grinder. The powdered material was stored in an airtight container until
further use.

2.2 Hydroalcoholic Extraction Using Soxhlet Apparatus

The shade-dried plant material of Cissus quadrangularis was coarsely powdered and accurately weighed
prior to extraction. The powdered samples were packed into a cellulose extraction thimble and placed in a
Soxhlet extractor. Extraction was carried out using a hydroalcoholic solvent system consisting of 70% ethanol
and 30% distilled water to ensure efficient recovery of both polar and moderately polar phytoconstituents
(11,13). The extraction process was performed at a controlled temperature corresponding to the boiling point of
the solvent mixture and was allowed to proceed for 6-8 h until the siphon tube solvent appeared nearly
colorless, indicating exhaustive extraction. After completion, the extract was filtered and concentrated under
reduced pressure using a rotary evaporator to remove the solvent without thermal degradation of the active
constituents (14). The concentrated extract was further dried to a constant weight, and the percentage yield was
calculated. The dried hydroalcoholic extract was stored in an airtight container until further analysis.

2.3 Physicochemical Analysis and Preliminary Phytochemical Screening

The hydroalcoholic extract of Cissus quadrangularis was subjected to physicochemical evaluation to
determine quality and purity parameters, including loss on drying, total ash, acid-insoluble ash, and extractive
values, following standard pharmacopoeial procedures. These parameters were assessed to ensure consistency
in the plant material and to detect the presence of any extraneous matter (15,16).

Subsequently, preliminary phytochemical screening of the extract was performed using standard
qualitative chemical tests to identify the major classes of phytoconstituents. The extract was analyzed for the
presence of alkaloids, flavonoids, phenolic compounds, tannins, saponins, glycosides, terpenoids, steroids,
carbohydrates, and proteins. The development of characteristic color changes or precipitates has been used as
an indicator of positive reactions (17-19). This combined evaluation provided essential information regarding
the physicochemical stability and phytochemical composition of the extract prior to the biological activity
studies. Heavy metals were analyzed using Atomic Absorption Spectroscopy (AAS), and pesticide residues
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were screened by Gas Chromatography-Mass Spectrometry (GC-MS). None were detected in the sample,
confirming the safety and suitability of the plant material for further phytochemical and biological
investigations.

2.4 In Vitro Antifungal Activity

The in vitro antifungal activity of the hydroalcoholic extract of Cissus quadrangularis was evaluated
against Fusarium falciforme using the food poisoning technique. The plant extracts were tested at three
concentrations (2.5%, 5%, and 10% w/v), prepared using sterile 30% ethanol as the solvent. Sterile potato
dextrose agar (PDA) medium was melted and cooled to 45-50 °C. The prepared extract solutions were
aseptically incorporated into molten PDA to obtain the required final concentrations and mixed thoroughly.
PDA plates incorporated with the plant extract served as test plates (20,21). PDA plates supplemented with
fluconazole (100 mg/mL) were used as the positive control, whereas PDA plates containing 30% ethanol alone
served as the negative control. For each concentration, three plates were prepared, corresponding to the plant
extract, positive control, and negative control. After solidification, all plates were centrally inoculated with a 5
mm diameter mycelial disc taken from the actively growing margin of Fusarium falciforme culture. Inoculated
plates were incubated under conditions suitable for fungal growth. After the incubation period, antifungal
activity was evaluated by measuring radial mycelial growth in each plate using a standard scale (20-22).
Mycelial growth was recorded in centimeters and used to assess the antifungal effect of the extract in
comparison with the control plates.

3. Results and Discussion

3.1 Physicochemical Analysis

Physicochemical evaluation of Cissus quadrangularis revealed acceptable quality parameters. The pH of
the extract was slightly acidic (6.3 for the 1% solution and 5.9 for the 10% solutions. Foreign organic matter was
absent, indicating proper collection and processing of the plant material. The loss of the drying value was 8.2%,
suggesting low residual moisture and good stability of the dried sample. The total ash value was 11.4%,
reflecting a moderate level of inorganic content, whereas the acid-insoluble ash value was 3.5%, indicating
minimal siliceous impurities. The water-soluble ash value (5.8%) and sulfated ash value (9.2%) further support
the purity and acceptable mineral composition of the plant material. The extractive values demonstrated the
efficient extraction of phytoconstituents, with alcohol-soluble and water-soluble extractive values of 18.6% and
17.2%, respectively. Heavy metal and pesticide residues were not detected in the sample, confirming the safety
and suitability of the plant material for further phytochemical and biological investigations. Physicochemical
characterization of the hydroalcoholic extract of Cissus quadrangularis, showing pH, ash values, moisture
content, and extractive values used to assess the quality and purity of the plant material are shown in Figure 1.
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Figure 1. Physicochemical characterization of the hydroalcoholic extract of Cissus quadrangularis, showing pH,
ash values, moisture content, and extractive values used to assess quality and purity of the plant material.

3.2 Preliminary Phytochemical Screening

Qualitative phytochemical screening of the hydroalcoholic extract of Cissus quadrangularis revealed a
rich and diverse phytochemical profile (Table 1). Positive reactions were observed for major secondary
metabolites including flavonoids, phenolic compounds, tannins, saponins, glycosides, terpenoids, and steroids.
Alkaloids and carbohydrates were also detected in the extract, indicating the presence of nitrogenous- and
carbohydrate-based constituents. In contrast, no proteins were detected, suggesting that hydroalcoholic
extraction favored the enrichment of low-molecular-weight secondary metabolites over macromolecular
constituents. The overall phytochemical profile highlighted the chemical complexity of the extract and provided
a foundational understanding of its composition for subsequent analytical and biological investigations.

Table 1. Preliminary phytochemical screening of hydroalcoholic extract of Cissus quadrangularis

Phytoconstituent Result
Alkaloids
Flavonoids

Phenolics

Tannins

Saponins

Glycosides

Terpenoids
Steroids
Carbohydrates
Proteins

4+ |+ |+ [+ |+ ]+ ]+

3.3 In Vitro Antifungal Activity

The antifungal activity of the hydroalcoholic extract of Cissus quadrangularis against Fusarium falciforme
was assessed by measuring radial mycelial growth using the food poisoning method (Table 2). The results
showed a concentration-dependent reduction in mycelial growth in plates treated with the plant extract. No
myecelial growth was observed in either the positive control (fluconazole, 100 mg/mL) or negative control (30%
ethanol), indicating complete inhibition under the experimental conditions. Among the tested concentrations,
the lowest mycelial growth was recorded at 10% extract concentration, followed by 5% and 2.5%, respectively.
The effects of different concentrations (2.5%, 5%, and 10% w/v) of the hydroalcoholic extract of Cissus
quadrangularis on radial mycelial growth of Fusarium falciforme, illustrating concentration-dependent antifungal
activity compared with control treatments, are shown in Figure 2.

Table 2. Effect of hydroalcoholic extract of Cissus quadrangularis on mycelial growth of Fusarium falciforme

Treatment Concentration Mycelial growth (cm)
Cissus quadrangularis 2.5% 6.6
(Plant extract) 5% 4.8
10% 3.1
Positive control (Fluconazole) 100 mg/mL 0

Negative control (30% Ethanol) — 0
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Figure 2. Effect of different concentrations (2.5%, 5%, and 10% w/v) of hydroalcoholic extract of Cissus
quadrangularis on radial mycelial growth of Fusarium falciforme, illustrating concentration-dependent
antifungal activity compared with control treatments.

The present study demonstrates that the hydroalcoholic extract of Cissus quadrangularis effectively
inhibited the growth of Fusarium falciforme in a concentration-dependent manner, as evidenced by the
progressive reduction in radial mycelial growth with increasing extract concentration. The strongest inhibitory
effect was observed at a concentration of 10%, indicating enhanced antifungal efficacy at higher extract
concentrations. The absence of myecelial growth in both the positive and negative control plates indicated
complete growth suppression under experimental conditions. The lack of growth in the negative control
confirmed that the solvent system did not support fungal proliferation, whereas the positive control validated
the assay conditions.

The antifungal activity observed in the extract-treated plates may be attributed to the presence of
bioactive phytoconstituents such as flavonoids, phenolic compounds, tannins, and saponins, which are known
to disrupt fungal cellular structures and metabolic processes. These findings support the potential use of Cissus
quadrangularis as a source of antifungal agents.

4. Conclusion

In conclusion, the present study demonstrated that the hydroalcoholic extract of Cissus quadrangularis
possesses acceptable physicochemical qualities, safety, and phytochemical richness. The extract showed low
moisture content, minimal inorganic and siliceous impurities, satisfactory extractive values, and the absence of
heavy metals and pesticide residues, confirming its suitability for further investigation. Preliminary
phytochemical screening revealed the presence of diverse bioactive secondary metabolites, including
flavonoids, phenolics, tannins, saponins, glycosides, terpenoids, and steroids, while proteins were absent,
indicating the enrichment of low-molecular-weight bioactive compounds. The in vitro antifungal study
confirmed concentration-dependent inhibition of Fusarium falciforme, with maximum activity observed at 10%
extract concentration, validating the antifungal potential of the plant extract. However, the study was limited
to preliminary in vitro evaluation against a single fungal strain, and the exact bioactive compounds responsible
for the observed antifungal activity were not isolated or structurally characterized. In addition, the absence of
mechanistic studies and toxicity assessments represents a limitation in translating these findings into
therapeutic applications. Overall, these findings highlight Cissus quadrangularis as a promising natural source
of antifungal agents. Future research should focus on bioassay-guided fractionation, isolation, and
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characterization of active constituents, detailed mechanistic investigations, evaluation against a broader
spectrum of fungal pathogens, toxicity profiling, and in vivo validation to establish its clinical relevance and

safety.

Acknowledgments
None

Conflict of Interest
The authors declare no conflict of interest.

Authors’ Contribution

Conceptualization; methodology; software; validation; formal analysis; investigation; resources; data
curation; writing —original draft preparation; writing —review and editing; visualization; supervision; project
administration by Qurratulayen Siddiqui and Yasmeen A. Shaikh. All authors have read and agreed to the
published version of the manuscript.

Funding
This research received no external funding.

References

1. Ademe M. Immunomodulation for the Treatment of Fungal Infections: Opportunities and Challenges.
Front Cell Infect Microbiol. 2020;10:469.

2. Mudenda S. Global Burden of Fungal Infections and Antifungal Resistance from 1961 to 2024: Findings
and Future Implications. Pharmacol &amp; Pharm. 2024;15(04):81-112.

3. Marino A, Calvo M, Trovato L, Scalia G, Gussio M, Consoli U, et al. Mucorales/Fusarium Mixed
Infection in Hematologic Patient with COVID-19 Complications: An Unfortunate Combination.
Pathogens. 2023;12(2):304.

4, Shah DA, Pucci N, Infantino A. Regional and varietal differences in the risk of wheat seed infection by
fungal species associated with fusarium head blight in Italy. Eur ] Plant Pathol. 2005;112(1):13-21.

5. Bryta M, Pierzgalski A, Zapasnik A, Uwineza PA, Ksieniewicz-Wozniak E, Modrzewska M, et al.
Recent Research on Fusarium Mycotoxins in Maize —A Review. Foods. 2022;11(21);3465.

6. Dar RA, Shahnawaz M, Ahanger MA, Majid I ul. Exploring the Diverse Bioactive Compounds from
Medicinal Plants: A Review. ] Phytopharm. 2023;12(3):189-95.

7. Bouyahya A, Guaouguaou FE, El Omari N, El Menyiy N, Balahbib A, El-Shazly M, et al. Anti-
inflammatory and analgesic properties of Moroccan medicinal plants: Phytochemistry, in vitro and in
vivo investigations, mechanism insights, clinical evidences and perspectives. ] Pharm Anal.
2022;12(1):35-57.

8. Garg J, Ghoshal G, Bhadada SK, Katare OP. Derivatisation mechanistic-guided identification of
phytoconstituents of different extracts of Cissus quadrangularis by TLC and standardization by
HPTLC. Phytomedicine Plus. 2024;4(3):100601.

9. Ranganathan S, Ganapathy D, Shanmugam R, Murthykumar K, Sekaran S. Osteogenic Potential of
Cissus Quadrangularis: A Systematic Review. Texila Int ] Public Heal. 2025;13(1).

10.  Farjana HN, Valiathan GM, Mohanasatheesh S. In-silico study on biomolecules derived from Cissus
quadrangularis towards anti-inflammation. ] Genet Eng Biotechnol. 2025;23(4):100571.

11. Siddiqui FA, Bakshi V. Hydroalcoholic Extraction, Phytoconstituent Profiling by LC-HRMS, and
Computational Analysis of Lantana Camara as Potential Glucokinase, Alpha Amylase, Alpha
Glucosidase, and DPP-IV Inhibitors. Chem Methodol. 2025;9(12):1189-220.

12. Sruthi V, Shankar Rao GB. Extraction, Phytochemical Screening, and Isolation of Active Fraction of
Turnera ulmifolia Linn. Asian ] Green Chem. 2024;8(4):411-26.

13. Khan SL, Bakshi V. LC-HRMS and In Silico Analysis of Ailanthus excelsa Metabolites Targeting EGFR
Triple Mutation (L858R/T790M/C797S). Adv ] Chem Sect A. 2026;9(2):292-311.

14. Chinala KM, Chaithanya A, Sawrov M, Sahithi A, Achyuth C. Phytochemical and Antimicrobial
Evaluation of Laurus nobilis Leaves Against Acne and Dandruff-Causing Microorganisms. ] Pharm Sci


https://doi.org/10.66220/vyc7rc95
https://www.frontiersin.org/journals/cellular-and-infection-microbiology/articles/10.3389/fcimb.2020.00469/full
https://www.researchgate.net/publication/379993526_Global_Burden_of_Fungal_Infections_and_Antifungal_Resistance_from_1961_to_2024_Findings_and_Future_Implications
https://www.researchgate.net/publication/379993526_Global_Burden_of_Fungal_Infections_and_Antifungal_Resistance_from_1961_to_2024_Findings_and_Future_Implications
https://pubmed.ncbi.nlm.nih.gov/36839576/
https://pubmed.ncbi.nlm.nih.gov/36839576/
https://link.springer.com/article/10.1007/s10658-004-6891-5
https://link.springer.com/article/10.1007/s10658-004-6891-5
https://www.mdpi.com/2304-8158/11/21/3465
https://www.researchgate.net/publication/372395493_Exploring_the_Diverse_Bioactive_Compounds_from_Medicinal_Plants_A_Review
https://www.researchgate.net/publication/372395493_Exploring_the_Diverse_Bioactive_Compounds_from_Medicinal_Plants_A_Review
https://www.sciencedirect.com/science/article/pii/S2095177921000733
https://www.sciencedirect.com/science/article/pii/S2095177921000733
https://www.sciencedirect.com/science/article/pii/S2095177921000733
https://www.sciencedirect.com/science/article/pii/S2667031324000769
https://www.sciencedirect.com/science/article/pii/S2667031324000769
https://www.sciencedirect.com/science/article/pii/S2667031324000769
https://www.texilajournal.com/public-health/article/3023-osteogenic-potential-of
https://www.texilajournal.com/public-health/article/3023-osteogenic-potential-of
https://www.sciencedirect.com/science/article/pii/S1687157X25001155
https://www.sciencedirect.com/science/article/pii/S1687157X25001155
https://www.chemmethod.com/article_229309.html
https://www.chemmethod.com/article_229309.html
https://www.chemmethod.com/article_229309.html
https://www.ajgreenchem.com/article_197316.html
https://www.ajgreenchem.com/article_197316.html
https://www.ajchem-a.com/?_action=article&au=1433705&_au=Khan,%20Sharuk%20L.
https://www.ajchem-a.com/?_action=article&au=1433705&_au=Khan,%20Sharuk%20L.
https://jpscc.samipubco.com/article_220061.html
https://jpscc.samipubco.com/article_220061.html

J. PharmTechNova. Volume: 01; Issue: 01; Year: 2026; Pages: 04-11 Q. Siddiqui and Y.A. Shaikh
DOI: https://doi.org/10.66220/vyc7rc95

Comput Chem. 2025;1(1):50-7.

15.  Priyadarsini SS, Meenaxshi C. Pharmacognostic and phytochemical investigation of the aerial parts of
Cissus quadrangularis Linn. J Sci Innov Res. 2013;2(5):872-9.

16. Cho M, Lee ], Jang H, Doo M, Ha JH, Lee HJ. Physicochemical Properties and Sensory Evaluation of
Yanggaeng with Alternative Sweeteners and Cissus quadrangularis Powder. Appl Sci. 2026;16(1):44.

17. Ukwubile CA, Mathias SN, Pisagih PS. Acute and Subchronic Toxicity Evaluation and GC-MS Profiling
of Ajumbaise: A Traditional Nigerian Polyherbal Formulation for Labor Enhancement and Pain Relief. J
Pharm Sci Comput Chem. 2025;1(2):154-73.

18. Jeenu ], Mathews SM. Pharmacognostical Studies on Stems of Clerodendrum infortunatum L. ] Drug
Deliv Ther. 2025;15(5):17-22.
19.  Barus BR, Sitorus P, Masfria. Assessment of physicochemical properties and phytochemical

constituents along with antibacterial potential of Tarenna polycarpa leaf fractions. Asian ] Pharm Clin
Res. 2018;11(4):78-80.

20. Erhonyota C, Edo GI, Onoharigho FO. Comparison of poison plate and agar well diffusion method
determining the antifungal activity of protein fractions. Acta Ecol Sin. 2023;43(4):684-9.

21. Lakhdari W, Benyahia I, Bouhenna MM, Bendif H, Khelafi H, Bachir H, et al. Exploration and
Evaluation of Secondary Metabolites from Trichoderma harzianum: GC-MS Analysis, Phytochemical
Profiling, Antifungal and Antioxidant Activity Assessment. Molecules. 2023;28(13):5025.

22. Khan S, Kale M, Siddiqui F, Nema N. Novel pyrimidine-benzimidazole hybrids with antibacterial and
antifungal properties and potential inhibition of SARS-CoV-2 main protease and spike glycoprotein.
Digit Chinese Med. 2021;4(2):102-19.


https://doi.org/10.66220/vyc7rc95
https://www.researchgate.net/publication/376237720_Pharmacognostic_and_phytochemical_investigation_of_the_aerial_parts_of_Cissus_quadrangularis_Linn
https://www.researchgate.net/publication/376237720_Pharmacognostic_and_phytochemical_investigation_of_the_aerial_parts_of_Cissus_quadrangularis_Linn
https://www.mdpi.com/2076-3417/16/1/44
https://www.mdpi.com/2076-3417/16/1/44
https://jpscc.samipubco.com/article_225649.html
https://jpscc.samipubco.com/article_225649.html
https://jddtonline.info/index.php/jddt/article/view/7033
https://www.researchgate.net/publication/324400299_Assessment_of_physicochemical_properties_and_phytochemical_constituents_along_with_antibacterial_potential_of_Tarenna_polycarpa_leaf_fractions
https://www.researchgate.net/publication/324400299_Assessment_of_physicochemical_properties_and_phytochemical_constituents_along_with_antibacterial_potential_of_Tarenna_polycarpa_leaf_fractions
https://www.sciencedirect.com/science/article/abs/pii/S1872203222000658
https://www.sciencedirect.com/science/article/abs/pii/S1872203222000658
https://www.mdpi.com/1420-3049/28/13/5025
https://www.mdpi.com/1420-3049/28/13/5025
https://www.mdpi.com/1420-3049/28/13/5025
https://www.sciencedirect.com/science/article/pii/S2589377721000197
https://www.sciencedirect.com/science/article/pii/S2589377721000197

