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Abstract: The present study investigates the phytochemical composition and antimicrobial potential of
Amorphophallus paeoniifolius corm extracts, emphasizing its significance as a medico-food. Qualitative
phytochemical screening revealed the presence of tannins, saponins, flavonoids, alkaloids, terpenoids, phenolic
compounds, and steroids in varying concentrations across different extracts. Methanol and acetone were found to
be the most effective solvents, yielding a wide range of bioactive constituents. Antibacterial activity was evaluated
against Streptococcus pyogenes and Streptococcus mutans using the agar well diffusion method. Among all
extracts, the methanolic extract exhibited the highest inhibition zones (22.3 + 0.56 mm and 23.7 + 0.46 mm,
respectively), indicating strong antibacterial potential. The study confirms that A. paeoniifolius corm contains
diverse phytochemicals with significant antimicrobial efficacy, supporting its traditional use as a therapeutic food.
These findings highlight its potential application in nutraceuticals and natural antimicrobial product development.
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Introduction

Amorphophallus paeoniifolius (Dennst.) Nicolson, commonly known as elephant foot yam, is an edible
tuberous plant belonging to the family Araceae (Islam et al., 2023, Figure 1). It is widely cultivated and
consumed not only as a food crop but also for its therapeutic properties (Dey et al., 2012). In traditional
systems of medicine such as Ayurveda, the corm of A. paeoniifolius is valued for its analgesic, anti-

inflammatory, and anthelmintic properties (Islam et al., 2023). It is used in the treatment of piles,
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dysentery, abdominal pain, and skin ailments (Dey et al., 2015). Its dual role as a nutritious food and a
source of bioactive compounds has gained recognition as a “medico-food”, a category of natural
products that provide both nutritional and health benefits (Manjula et al., 2023). Phytochemical
investigations reveal the presence of diverse classes of secondary metabolites, including flavonoids,
phenolic compounds, alkaloids, saponins, tannins, terpenoids, and steroids (Dubale et al., 2023). These
compounds are known to exhibit a broad spectrum of biological activities such as antioxidant,
antimicrobial, and anti-inflammatory effects (Mucha et al., 2021). Understanding the phytochemical
profile of A. paeoniifolius corms is essential to interpret its medicinal potential and support its traditional
uses (Shahbuddin et al., 2025). In recent years, increasing resistance of pathogenic microorganisms to
synthetic antibiotics has intensified the search for novel antimicrobial agents from natural sources
(Salam et al., 2023). Plants rich in bioactive phytochemicals have become promising alternatives due
to their effectiveness, biocompatibility, and low toxicity (Asma et al., 2022). Evaluating the antimicrobial
activity not only strengthens the medicinal significance of A. paeoniifolius but also emphasises its
potential as a functional food with therapeutic relevance (Nayak et al., 2023). Therefore, the present
investigation focuses on the qualitative phytochemical screening and antimicrobial evaluation of A.
paeoniifolius corm extracts using different solvents. The study aims to identify the key bioactive
constituents responsible for antibacterial activity and to establish a correlation between the
phytochemical composition and antimicrobial efficacy. The findings are expected to contribute to the
scientific understanding of A. paeoniifolius as a valuable medico-food plant with potential applications

in nutraceutical and pharmaceutical formulations.
Methodology

The plant part sample of A. paeoniifolius was collected from village areas of Cuttack, Odisha, India
(Figure 1) and was authenticated using a regional literature (Kumar et al., 2022). The traditional
medicinal and nutritional values were gathered from the local communities of the study area using
questionnaires and open-ended interviews (Figure 2). Successive extractions were performed using n-
hexane, acetone, methanol, ethanol, and distilled water. Standard protocols were followed for detecting
the presence of tannins, saponins, flavonoids, terpenoids, phenolics, reducing sugars, steroids,
alkaloids, and carbonyl compounds (Jena et al., 2025). The n-hexane, acetone, methanol, ethanol, and
aqueous extracts were tested for Agar Well Diffusion (AWD) assay against Streptococcus pyogenes
and Streptococcus mutans using the standard protocol (Jena et al., 2025). The zone of inhibition was

measured, and the results are expressed with mean and standard deviation.
Results and discussion

The qualitative phytochemical screening of A. paeoniifolius corm extracts revealed the presence of a
wide range of bioactive constituents across different solvent systems (Table 1). Tannins, saponins,
flavonoids, terpenoids, phenolic compounds, and alkaloids were predominantly detected in most of the
extracts, suggesting that the corm is a rich source of secondary metabolites with potential therapeutic

properties. The consistent presence of tannins, flavonoids, and phenolic compounds in all extracts
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indicates their high polarity and solubility across solvents, contributing to antioxidant and antimicrobial

potential.

Figure 2: Interaction with local people on traditional uses of Amorphophallus paeoniifolius

Terpenoids were absent in the n-hexane extract, while steroids were detected only in the methanolic
and n-hexane extracts, implying that nonpolar solvents facilitate the extraction of lipophilic compounds
such as steroids. The antibacterial assay using the agar well diffusion (AWD) method demonstrated
that all solvent extracts of A. paeoniifolius exhibited varying degrees of inhibition against Streptococcus
pyogenes and Streptococcus mutans (Table 2). Among the tested extracts, the methanolic extract
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showed the highest antibacterial activity, producing inhibition zones of 22.3 £ 0.56 mm and 23.7 £ 0.46
mm against S. pyogenes and S. mutans, respectively. The acetone extracts also exhibited substantial
activity, followed by ethanol and n-hexane extracts. In contrast, the aqueous extract displayed the least
activity, indicating that water is less effective in extracting antibacterial principles from the corm. The
superior antibacterial efficacy of the methanolic and acetone extracts can be attributed to their rich
phytochemical content, especially phenolics, flavonoids, and alkaloids, which are known to disrupt
microbial cell walls, interfere with nucleic acid synthesis, and inhibit essential enzymatic pathways (Stan
et al., 2021). The relatively lower activity of aqueous extracts suggests that key bioactive compounds
are better solubilized in organic solvents (Sasidharan et al., 2011). The observed variations in activity
among solvents reflect the influence of solvent polarity on the extraction of different classes of
phytochemicals (Lee et al., 2024). The findings suggest that A. paeoniifolius possesses potent
antibacterial potential, particularly against oral pathogens such as S. mutans and S. pyogenes. The
presence of diverse phytochemicals supports its ethnomedicinal use and provides a biochemical basis
for its traditional application in treating infections. Further quantitative analysis and isolation of specific

active compounds could help in developing plant-based antimicrobial agents.

Table 1: Qualitative phytochemical analysis of Amorphophallus paeoniifolius corm extract

Bioactive Aqueous Ethanol Methanol Acetone n-Hexane
compounds

Tannin Detected Detected Detected Detected Detected
Saponin Detected Detected Detected Detected Detected
Flavonoids Detected Detected Detected Detected Detected
Terpenoids Detected Detected Detected Detected Not detected
Phenolic Detected Detected Detected Detected Detected
compounds

Steroids Not detected Not detected Detected Not detected Detected
Alkaloids Detected Detected Detected Detected Not detected

Table 2: Antibacterial activity using AWD assay of Amorphophallus paeoniifolius corm extracts

Extracts at a concentration of Streptococcus pyogenes Streptococcus mutans (MTCC
0.5 mg/ml (MTCC1926) 497)
Zone of inhibition (in mm)

n-Hexane 21.00 £ 0.86 21.1+£0.62

Acetone 221+ 0.46 225+0.34
Methanol 22.3+0.56 23.7 £ 0.46

Ethanol 21.4 £ 0.59 21.2+0.37
Aqueous 11.5+0.45 11.8 £0.22




Rout et al.,
15 https://aprfjournal.in

Conclusion

The present study revealed that the corm extracts of Amorphophallus paeoniifolius possess a rich
composition of bioactive phytochemicals, including tannins, flavonoids, saponins, alkaloids, terpenoids,
phenolic compounds, and steroids, depending on the solvent used for extraction. The variation in
phytochemical distribution across solvents indicates that both polar and non-polar compounds
contribute to the plant’s medicinal potential. Methanol and acetone proved to be the most efficient
solvents in extracting a diverse range of phytoconstituents, reflecting their ability to solubilize both
hydrophilic and moderately lipophilic compounds. The antimicrobial evaluation demonstrated that all
extracts exhibited inhibitory effects against Streptococcus pyogenes and Streptococcus mutans, with
methanolic and acetone extracts showing the highest antibacterial activity. These results suggest that
the antibacterial efficacy of A. paeoniifolius is strongly linked to the presence of phenolic and flavonoid
compounds known for their ability to interfere with bacterial cell membranes and metabolic processes.
The comparatively lower activity of the aqueous extract further emphasizes the importance of solvent
selection in extracting potent antimicrobial agents. The present study supports the ethnomedicinal
claims and traditional uses of A. paeoniifolius as both a food and a therapeutic agent. Its significant
phytochemical richness and notable antibacterial properties establish it as a promising medico-food
with potential applications in the development of plant-based antimicrobial formulations. Future studies
focusing on the isolation, characterisation, and mechanism of action of individual bioactive compounds
could pave the way for their incorporation into nutraceutical and pharmaceutical products aimed at

promoting health and preventing microbial infections.
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