Evaluation of Antioxidant Properties of Heen bovitiya (Osbeckia octandra. L) Leaf Extract

INTRODUCTION
Antioxidants are a diverse group of compounds crucial for neutralizing harmful free radicals and preventing oxidative damage in biological systems and food matrices (Duan et al., 2025). They play a vital role in maintaining cellular integrity, delaying aging, and preventing various diseases in living organisms (Duan et al., 2025; Parveen et al., 2025). Historically, synthetic antioxidants such as BHA, BHT, and TBHQ have been widely used in the food industry to prevent lipid oxidation (Lorenzo, 2022). However, the use of synthetic antioxidants has become increasingly controversial due to growing concerns about their potential adverse health effects (Lorenzo, 2022; Petcu et al., 2023). Studies have linked these additives to various health issues, including carcinogenicity, cytotoxicity, oxidative stress induction, and endocrine disruption (Lorenzo, 2022; Wang et al., 2021).
In concerns regarding synthetic additives, there has been a significant surge in research and application of natural antioxidants (Parveen et al., 2025; Petcu et al., 2023). These compounds, primarily sourced from plants, include polyphenols, flavonoids, carotenoids, and vitamins, and are increasingly valued for their ability to counteract oxidative stress and impede autoxidation reactions in food systems (Loi & Paciolla, 2021; Parveen et al., 2025; Złotek & Jakubczyk, 2022). 
Osbeckia octandra, locally known as Heen Bovitiya, is an indigenous herb found in Sri Lanka with a long history of traditional medicinal use (DUBRISAY & DARNIS, 1959; Hara et al., 2018). Traditionally, it has been employed in Ayurvedic medicine for treating various ailments, including liver diseases. Its established traditional use and documented antioxidant capacity make it a compelling candidate for investigation as a natural preservative and functional ingredient. This study, therefore, investigates the efficacy of Heen Bovitiya phytochemicals.
 
[bookmark: _Toc214225772]MATERIAL AND METHODOLOGY
Preparation and extraction procedure of sample were done based on  Priyadarshan &  Wijesinghe, 2022 with some modifications. Fresh leaves of Osbeckia octandra were collected, washed thoroughly with tap water followed by deionized water, and air-dried. The cleaned leaves were cabinet-dried at 35 °C for 24 hours and ground into a fine powder using a laboratory grinder. For extraction, 5 g of powdered sample was mixed with 80% methanol and shaken at room temperature at 200 rpm for different extraction durations (1, 6, 12, 24 and 48 hours). The mixtures were filtered, and the filtrates were concentrated using a rotary evaporator to obtain crude extracts.
Total Phenolic Content (TPC) was determined using the Folin–Ciocalteu method. The extracts were diluted appropriately and mixed with Folin–Ciocalteu reagent and sodium carbonate. After incubation in the dark, absorbance was measured using a spectrophotometer. TPC was expressed as mg gallic acid equivalents (GAE) per gram of extract.
Total Flavonoid Content (TFC) was measured using a colourimetric method with quercetin as the standard. The extracts were reacted with sodium nitrite, aluminium chloride and sodium hydroxide, and absorbance was recorded. TFC was expressed as mg quercetin equivalents (QUE) per gram of extract.
Antioxidant activity was evaluated using DPPH and ABTS radical scavenging assays. The extract showing the highest TPC and TFC was selected for both assays. Different dilutions were prepared, and absorbance values were recorded after incubation. The percentage of radical scavenging activity was calculated, and IC₅₀ values were determined. All experiments were conducted in triplicates, and results were expressed as mean ± standard deviation. Tukey post – hoc method using R studio software.
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[bookmark: _Toc214225801]Total Phenolic Content (TPC)
Total phenolic content varied significantly with extraction time and dilution (Table1). The highest TPC value (888.37 ± 0.1 mg GAE/g) was recorded at 24 hours, indicating that moderate extraction duration is optimal for phenolic recovery. 



	Dilution
	TPC (mg GAE/g)Table 1: Total Phenolic Content of leaf extract in different time interval


	
	1 hour
	6 hours
	12 hours
	24 hours
	48 hours

	1:100
	720.00±0.39ABb
	593.35±0.65Cb
	794.88±1.34Aa
	755.81±0.21Ab
	647.44±0.20BCa

	1:200
	787.907±1.42Aa
	604.65±0.1Db
	786.05±1.34Ba
	798.14±1.3Ab
	667.91±1.8Ca

	1:250
	830.233±1.93ABa
	729.07±1.16BCa
	739.53±0.27ABCa
	888.37±0.1Aa
	662.79±0.46Ca



Values are expressed as mean ± standard deviation (n=3). Means in different extraction time periods followed by different uppercase superscript letters within the same row are significantly different (p<0.05). Means in different dilutions of leaf extract followed by different lowercase superscript letters (a-b) within the same column are significantly different (p<0.05).
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Similarly, total flavonoid content showed variation across extraction times (Table 2), with the maximum value (2.27 ± 0.06 mg QUE/g) observed at 24 hours. 

Table 2: Total Flavonoid Content of Heen bovitiya leaf extract in different time intervals 
	Dilution
	TFC (mg QU/g)

	
	1 hour
	6 hours
	12 hours
	24 hours
	48 hours

	1:10
	1.30±0.03Aa
	1.18±0.05BC
	1.26±0.02ABb
	1.34±0.07Ac
	1.12±0.020Cb

	1:50
	2.00±0.006Aa
	1.71±0.03BC
	1.60±0.06CDab
	1.80±0.04Abb
	1.44±0.06Db

	1:100
	1.99±0.06Ab
	1.94±0.06A
	2.25±0.27Aa
	2.27±0.06Aa
	1.90±0.16Aa


Values are expressed as mean ± standard deviation (n=3). Means in different extraction time periods followed by different uppercase superscript letters within the same row are significantly different (p<0.05). Means in different dilutions of leaf extract followed by different lowercase superscript letters (a-c) within the same column are significantly different (p<0.05).
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The DPPH radical scavenging activity of Heen bovitiya leaf extract revealed promising antioxidant potential. The sample demonstrated an IC50 value of 37.17 μg/mL, while the standard antioxidant used in this study exhibited an IC50 value of 37.53 μg/mL. The close proximity of these values indicates comparable antioxidant capacity between the plant extract and the standard compound. 
ABTS scavenging activity
The ABTS radical scavenging activity of Heen bovitiya leaf extract revealed promising antioxidant potential. The sample demonstrated an IC50 value of 24.00 μg/mL, while the standard antioxidant used in this study exhibited an IC50 value of 24.40 μg/mL. The close proximity of these values indicates comparable antioxidant capacity between the plant extract and the standard compound. 

CONCLUSION
In conclusion, Osbeckia octandra leaves exhibit strong natural antioxidant properties and could serve as a valuable source of bioactive compounds for food and functional product applications. The optimal extraction condition was identified as 24 hours using 80% methanol. The findings support the potential use of Heen Bovitiya as a natural alternative to synthetic antioxidants and provide a scientific basis for its traditional use.
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