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Abstract

Phytochemical screening is crucial in identifying and characterizing bioactive compounds derived from plants. Since ancient 
times, plants have been the primary source of discovering new drug molecules. With the help of modern technologies and methods, 
developing new drug molecules has never been easier. Terminalia bellirica, commonly known as Bahera or Beleric, is a significant 
medicinal plant belonging to the Combretaceae family. Its pharmacological activities are attributed to various bioactive compounds, 
including gallic acid, tannins, and other phenolic compounds, contributing to its diverse therapeutic effects. For this study, the meth-
anolic extract of Terminalia bellirica leaf was subjected to screening for various compounds, and the presence of carbohydrates, 
saponins, alkaloids, terpenoids, flavonoids, coumarins, and even steroids was found. Through the DPPH radical scavenging method, 
a significant presence of antioxidant activity was found, which was not dose-dependent. Therefore, further studies are required to 
understand the existing antioxidant potentiality of Terminalia bellirica leaf.
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Introduction

Phytochemical screening is crucial in identifying and characterizing bioactive compounds derived from plants, which have significant 
implications for drug discovery and development. This process is essential for recognizing the presence of various phytochemicals, such 
as flavonoids, phenols, alkaloids, and terpenoids, which are known for their pharmacological activities and health benefits [1-3]. Identify-
ing these compounds not only aids in understanding their potential therapeutic effects but also facilitates the discovery of novel drugs to 
treat various ailments [2-4]. Terminalia bellirica, commonly known as bahera or beleric, is a significant medicinal plant belonging to the 
Combretaceae family. Its pharmacological activities are attributed to various bioactive compounds, including gallic acid, tannins, and oth-
er phenolic compounds, contributing to its diverse therapeutic effects. One of the notable pharmacological effects of Terminalia bellirica 
is its anti-inflammatory action. A study indicated that the fruit extract can alleviate symptoms associated with ulcerative colitis by mod-
ulating gut microbiota and inflammatory mediators, suggesting a protective role against gastrointestinal disorders [5]. This aligns with 
findings that show the extract’s efficacy in reducing physiological indicators of colitis in experimental models, highlighting its potential as 
a therapeutic agent for inflammatory bowel diseases [6]. Furthermore, the presence of gallic acid in Terminalia bellirica has been linked 
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to its ability to stabilize cell membranes and neutralize free radicals, thereby mitigating acute liver toxicity [7]. The present study focused 
on investigating the antioxidant effect of an methanolic extract of the leaves of Terminalia bellirica in oxidation models.

Materials and Methods

Chemicals and reagents

Methanol and 96% ethanol was purchased from Merk, Germany. Alpha naphthalene solution, conc. sulphuric acid, benedict’s solution, 
Mayer’s reagent, Hager’s reagent, chloroform, acetic acid, 10% lead acetate, ferric chloride solution, benzene, 10% ammonia solution, 
sodium hydroxide were taken from the research facilities of department of pharmacy, Primeasia university. Olive Oil was purchased from 
local store. DPPH was purchased from Sigma Aldrich, India.

Identification and preparation of plant extract

Fresh plants of Terminalia bellirica were collected from Jangalia, Gazipur, and their identity was authenticated by the Bangladesh 
National Herbarium, Dhaka, as Terminalia bellirica (43779). The collected plants were correctly washed, and then the leaves were care-
fully separated from the plant without being contaminated by the seeds. The separated leaves were sundried, and the dried leaves were 
ground. About 150 gm of coarse powder is soaked with 95% methanol (700 ml) in a conical flask plugged with cotton and then covered 
with aluminum foil for seven days with constant stirring with a glass rod. After seven days, the preparation was filtered, and the filtrate 
was collected to prepare the extract. The filtrate was evaporated by a rotary evaporator and kept in normal air for a few days so that the 
remaining parts of the solvent evaporated. The residue was then collected and weighed (20 gm). Then, the residue was stored in a closed 
container.

Phytochemical screening

Phytochemical screening of Terminalia bellirica leaf was done according to the methods mentioned by Harborne JB (1973) using 
chemical reactions as indicators [8]. 

Antioxidant activity

The 2,2-Diphenyl-1-picrylhydrazyl (DPPH) scavenging assay uses antioxidants’ electron donation to neutralize the DPPH radical. The 
DPPH, measured at 517 nm, changes color in response to the reaction; this discoloration gauges the antioxidant’s effectiveness [9]. Ascor-
bic Acid was used as a standard to compare the ability of radical scavenging activity.

Results

Phytochemical screening

The traditional use of the species has been validated by identifying the presence of phytochemical compounds responsible for their use 
in indigenous healthcare systems. The identification results are given in table 1.

Phytochemicals Status in Plant Phytochemicals Status in Plant
Carbohydrates Present Steroids Present
Saponins Present Flavonoids Present
Alkaloids Present Phenolics Absent
Glycosides Absent Tannins Absent
Terpenoids Present Coumarins Present

 Table 1: Qualitative identification of phytochemicals in methanolic extract of Terminalia bellirica.
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Antioxidant activities

A dose-dependent increase in antioxidant activity was observed, with higher extract concentrations showing more excellent scaveng-
ing effects. The IC₅₀ value of the extract was compared to that of ascorbic acid to assess its relative efficacy.

Figure 1: Radical scavenging activities of methanolic extracts of terminalia bellirica leaves compared to ascorbic acid as positive  
controls.

Discussion

The phytochemical screening of Terminalia bellirica’s methanolic extract confirmed the presence of key bioactive compounds, sup-
porting its traditional medicinal uses. Alkaloids, flavonoids, and saponins are known for their antioxidant, anti-inflammatory, and an-
timicrobial properties, aligning with the plant’s role in treating infections and inflammation. Steroids and terpenoids contribute to its 
analgesic and wound-healing potential, while coumarins may play a role in hepatoprotection and cardiovascular benefits. The absence 
of phenolics, glycosides, and tannins contrasts with findings in other Terminalia species, possibly due to differences in extraction meth-
ods or solvent polarity. Since phenolics and tannins contribute to antioxidant activity, their absence may influence the plant’s radical 
scavenging efficiency. The detected phytochemicals validate ethnomedicinal use of Terminalia bellirica. Further quantitative analysis and 
bioassay-guided studies are needed to explore the pharmacological significance of these compounds.

In the study of antioxidant activity of the plant, ascorbic acid exhibited a concentration-dependent increase in DPPH radical scavenging 
activity, reaching approximately 72% at the highest tested concentration (800 µg/mL). This trend is consistent with its well-established 
potent antioxidant properties. In contrast, Terminalia bellirica extract showed a high initial scavenging activity (~71%) at lower con-
centrations but slightly declined as the concentration increased, ultimately reaching around 65% at 800 µg/mL. The observed decline 
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in activity at higher concentrations could be attributed to the complex composition of the plant extract, where interactions among phy-
tochemicals might lead to reduced efficiency in scavenging free radicals. Certain flavonoid compounds may act synergistically at lower 
concentrations but interfere with each other at higher doses. Additionally, solubility limitations, aggregation effects, or antioxidant-proox-
idant balance shifts could contribute to this behavior.

Conclusion

The current investigation was designed to study the antioxidant effect of an methanolic extract of the leaves of Terminalia bellirica in 
oxidation models using DPPH scavenging assay. Despite this deviation from the expected dose-dependent increase, the extract demon-
strated notable antioxidant potential, warranting further investigation into its active constituents. Future studies should focus on identi-
fying specific phytochemicals responsible for the activity, evaluating their mechanisms, and exploring potential synergistic or antagonistic 
interactions within the extract.
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