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ABSTRACT

Aims: Oxidative stress has been implicated in the pathogenesis of several diseases, creating a need to screen medicinal plants for the presence of phytochemicals with antioxidant properties. The seeds of Dennettia tripetala are used to flavour soup/ local drinks and also used traditionally to treat diabetes and stimulate uterine contraction. In this study, the ethanol seed extract of Dennettia tripetala was screened to detect the phytochemicals present and evaluate its antioxidant potential.
Place and Duration of Study: This study was carried out in the Department of Biochemistry, Southern Delta University, Ozoro, Delta State, Nigeria, from May, 2025 to October, 2025.
[bookmark: _4px5gqrn631z]Methodology: Dennettia tripetala seed extract was prepared via maceration method, using ethanol as the extracting solvent. Preliminary qualitative phytochemical screening was done on the extract using standard methods for detection test. The antioxidant potential of Dennettia tripetala seed was evaluated using 2,2-diphenyl-1-picrylhydrazyl (DPPH) and Hydrogen Peroxide scavenging assay.  
Results: The presence of Alkaloids, Phenol, Saponins, Flavonoid, Tannin, Cardiac glycosides, Reducing sugar, Steriod and Anthocyanins were detected in the ethanol seed extract of Dennettia tripetala, with steroid having the strongest presence. Percentage inhibition of DPPH radical ranged from 32.41 - 65.12% for the ethanol seed extract of D. tripetala and 66.27 - 84.08% for ascorbic acid. The percentage inhibition of H2O2 radicals ranged from 29.52 - 69.38% for ethanol seed extract of D. tripetala and 48.72 - 94.05% for ascorbic acid. The IC50 of ethanol seed extract of D. tripetala against DPPH radical and H2O2 was 52.99 and 52.04 µg/mL respectively
Conclusion: Dennettia tripetala seed possesses a strong antioxidant ability and can be used as a source of natural antioxidant to combat diseases associated with oxidative stress. 
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1. INTRODUCTION 

Free radicals are molecules or atoms which have one or more unpaired electrons in their outer orbit, making them unstable and highly reactive (Dutta et al., 2022). Reactive Oxygen species (ROS) and Reactive Nitrogen Species (RNS) are examples of free radical species in the body. ROS are unavoidably produced from normal metabolic process in the body while RNS is produced by cells such as  lets, meningeal cells, hepatocytes and cells in smooth muscles (Dutta et al., 2022; Ansari et al., 2025). ROS and RNS are beneficial as well as toxic to the human system and are cleared from the body by antioxidants, which are substances with the ability to directly or indirectly eliminate free radicals (Salehi et al., 2018; Ansari et al., 2025).

The concentration of ROS/RNS is a factor of the balance between the rate of production of these free radicals and the rate at which they are cleared by the antioxidant defense mechanism of the human system (Jomova et al., 2024). At low concentration, ROS/RNS are beneficial as they play a role in signaling pathways, redox regulation, wound healing and immune response (Abot et al., 2022; Ansari et al., 2025). On the other hand, high concentration of ROS/RNS leads to oxidative and nitrosative stress, where the rate of production of free radicals overwhelms the ability of the antioxidant defense system of the human body to clear the radicals (Selvaraj et al., 2025). Oxidative and nitrosative stress leads to oxidative damage of biomolecules, a harmful process which plays a role in carcinogenesis (Zhang et al., 2024), diabetes, neurodegeneration (Singh et al., 2019), aging (Singh et al., 2019), atherosclerosis (Higashi, 2022), arthritis (Chandimali et al., 2025), rheumatoid (Chandimali et al., 2025), and liver damage (Ududua et al., 2025). 

The involvement of oxidative stress in the pathogenesis of diseases has made man seek for external sources of antioxidants (such as dietary) for antioxidant-based therapies to help overcome oxidative stress, playing role in the treatment of diseases associated with oxidative stress (Chandimali et al., 2025). The increasing interest and demand for natural antioxidants for nutraceuticals and pharmaceuticals has led to the search for new natural sources of antioxidant compounds, making researchers focus on the screening of plants for in vitro antioxidant activity, via the use of chemical and biological methods which measures the radical scavenging activity and reducing power of plant materials (Marino et al., 2022). Phytochemicals which are “plant-chemicals”, originally produced by plants to sustain their life, create a link between food and the pharmaceutical industry, standing out as substances which possess nutraceutical properties (Nwozo et al., 2023). In addition, phytochemicals such as flavonoid, alkaloid, and saponins from plants have been identified to exhibit strong antioxidant ability which helps in scavenging free radicals and promoting good health by reducing oxidative stress (Khan and Chaudhary, 2024; Pawase et al., 2024; Zhang et al., 2024). The antioxidant property of phytochemicals has made many researchers focus on identifying the presence of these phytochemicals in several indigenous plants.

Dennettia tripetala is a small shrub of about 11 - 15 m  in height, commonly found in West African countries such as Nigeria (Gideon et al., 2023). It is found in the rainforest zone and is locally called “pepper fruit”. The fruits of D. tripetala have a characteristic strong smell, and are green when unripe but becomes pink in colour upon ripening (Odia and Irabor, 2020). The fruit of D. tripetala is made up of a fleshy peel which is sweet, and a seed which is spicy and leaves a hot burning sensation behind (Odia and Irabor, 2020). The seeds are used as a spice to flavour and season soups, meat, vegetables, and Hibiscus sabdariffa drink locally called “zobo” (Daniyan et al., 2021). While the whole fruits, leaves and stem are used by traditional medical practitioners for treating infant convulsion, diabetes, sore throat, typhoid, nausea, and to freshen breath, the seed specifically is given to postpartum and pregnant women to facilitate uterine contraction (Odia and Irabor, 2020; Daniyan et al., 2021; Gideon et al., 2023). Research has shown the seed to be anticonvulsant (Uruaka and Georgwill, 2020), antihyperlipidemic and hypoglycemic (Anioke et al., 2017), neuro-protective (Adeyemi et al., 2023), and antimicrobial (Babaiwa et al., 2020). Enem et al. (2024) and Oluwaniyi and Oyewo, (2025) revealed that the methanol extract of D. tripetala stem possesses antioxidant ability. The study of Omage et al. (2022) revealed that ethanol extract of the fruits of D. tripetala possesses antioxidant properties, as shown by its ability to reduce lipid peroxidation in rats injected with CCl4. The presence of saponin, tannin, flavonoid, phenol, and terpenoid has been detected in hexane and ethanol extracts of the whole fruits of D. tripetala (Gideon et al., 2023). Salawu et al. (2022) identified the presence of flavonoid glycosides, alkaloids, saponins, tannin, saponin glycosides, glycoside, flavonoids, terpenes, and resins in aqueous methanol extract of fresh D. tripetala fruits. Upon quantifying alkaliods, flavanoids, Cardiac glycoside, Saponins, Phenols, Steriods and Tanins concentration, Isodje et al. (2026) identified steroids as the most abundant phytochemical in the ethanol seed extract of D. tripetala. Gideon et al. (2023) also stated that the hexane and ethanol extracts of the fruits of D. tripetala had noteworthy antioxidant ability. Odia and Irabor (2020) observed that the aqueous extract of ripe and unripe seeds and fruit peels of D. tripetala had antioxidant properties as it exhibited 2,2-diphenyl-2-picrylhydrazyl (DPPH) radical and hydrogen peroxide scavenging activity. Most research often focus on the whole fruit of D. tripetala, only the study of Odia and Irabor (2020) and Isodje et al. (2026) have worked on the seed alone as a samples. This has created a gap in studies on the seeds of D. tripetala, which is considered a delicacy with culinary and medicinal properties, hence the need to evaluate the antioxidant activity and identify the phytochemicals in the seeds of D. tripetala 


2. MATERIAL AND METHODS

2.1 Collection of plant material 
The ripe fruits of D. tripetala were plucked directly from the tree, at Agbhara-Otor, Ughelli North Local Government Area, Delta State, Nigeria. Authentication of the plant was done at Delta State University, Abraka, Delta State. Samples of the fruits and leaves of D. tripetala were deposited in the herbarium at the above mentioned university.


 2.2. Preparation of seed extract of D. tripetala

The fruits sample were cut and peeled to extract the seed from the fleshy skin of the fruit. The seeds were dried at room temperature, and ground into powder form. The seed powder was macerated in ethanol for 72 hours with occasional agitation. After 72 hours, the mixture of seed powder and ethanol was filtered through Whatman grade 41 filter paper, concentrated in a water bath at 600C and freeze dried. The ethanol extract seed powder was stored in airtight containers.
 

2.4. Qualitative phytochemical analysis

Detection of the presence of Alkaloids, Phenol, Saponins, Flavonoid, Tannin, Cardiac Glycosides, Reducing Sugar, Steroids, Anthocyanins and Anthraquinone in the seed extract was done according to the method of Trease and Evans (1989), described by Khandayataray and Murthy (2019).


2.5. Antioxidant activity assay

2.5.1. DPPH Radical Scavenging Assay 
Radical scavenging activity using DPPH assay was done as described by Aldulaimi et al. (2019). 1g of the powder seed extract was dissolved in 25 ml of 99% methanol, and occasionally agitated at room temperature for 2.5 hours, filtered, and the supernatant centrifuged for 15 mins at 7000 rpm. Different concentrations of the extract and ascorbic acid (20, 40, 60, 80 and 100 µg/ml) was prepared. 3 ml of 1M DPPH solution was added to 1 ml of the extract in a 10 ml round bottom flask, the mixture was made up to 10 ml with 99% methanol and incubated for 30 mins at room temperature. Absorbance was measured against blank at 517 nm using a spectrophotometer. Ascorbic acid was swapped with the sample and used as a standard antioxidant. Methanol was used as the blank and measurement was done in triplicates. The linear regression equation was used to obtain IC50. 


Scavenging activity in % =      A0 - AS 	× 100
A0    
A0​ = absorbance of control
As​ = absorbance of  sample/ standard 

2.5.2. Hydrogen Peroxide Scavenging Activity

The ability of D. tripetala ethanol seed extract to scavenge H2O2 radical was evaluated as described by Ukwubile et al. (2022). 0.1 mL of 2 mM H2O2 was mixed with different concentrations of the extract and ascorbic acid (20, 40, 60, 80 and 100 µg/ml) and incubated for 10 mins at 450C after which absorbance was measured against blank at 230 nm.

% H2O2 Scavenging = [(AC – AS) / AC] x 100

Ac​ = absorbance of control
As​ = absorbance of  sample/ standard 

2.6. Statistical analysis 

Analysis were repeated thrice to produce triplicate data, which were presented in the form of  mean ± standard deviation (SD).


3. Result and discussion

3.1. Result 

3.1.1. Quantitative phytochemical screening of the seed extract of D. tripetala 

Quantitative phytochemical screening of ethanol seed extract of D. tripetala detected the presence of Alkaloids, Phenol, Saponins, Flavonoid, Tannin, Cardiac Glycosides, Reducing Sugar, Steroids, and Anthocyanins, while Anthraquinone was not detected (Table 1). A strong presence of Steroid was detected. On the other hand, Saponins and Reducing Sugar had moderate intensity. Alkaloids, Phenol, Flavonoid, Tannin, Cardiac Glycosides and Anthocyanins were all detected in low concentration.

Table 1. Phytochemicals detected in ethanol seed extract of D. tripetala

	
	Parameter
	Test
	Result

	1
	Alkaloids
	Dragendroff’s test
	+

	
	
	Mayer’s Test
	+

	2
	Phenol
	Ferric Chloride
	+

	3
	Saponins
	Frothing
	++

	4
	Flavonoid
	Shinoda test
	+

	5
	Tannin
	Ferric Chloride
	+

	6
	Cardiac glycosides
	Keller kiliani
	+

	7
	Reducing sugar
	Fehling test
	++

	8
	Steriod
	Libermann- Burchard
	+++

	9
	Anthraquinone
	Borntrager’s 
	-

	10
	Anthocyanins
	pH-dependent colour change
	+





3.1.2. Antioxidant activity of ethanol seed extract of D. tripetala

3.1.2.1. DPPH Radical Scavenging activity of ethanol seed extract of D. tripetala

The percentage inhibition of ethanol seed extract of D. tripetala on DPPH Radical increased as the dose of the extract was increased. At all doses, percentage inhibition of the seed extract of D. tripetala was lower when compared with ascorbic acid (Table 2).

Table 2.  % inhibition of DPPH Radical by ethanol seed extract of D. tripetala

	Concentration µg/ml
	% inhibition of DPPH Radical

	
	Ethanol seed extract of D. tripetala
	Ascorbic acid

	20
	32.41± 0.063
	66.27 ± 0.101

	40
	47.57 ± 0.234
	70.95 ± 0.143

	60
	51.32  ± 0.089
	72.28 ± 0.090

	80
	58.08 ± 0.311
	82.01 ± 0. 099

	100
	65.12 ± 0.222
	84.08 ± 0.067





3.1.2.2. H2O2 Scavenging activity of ethanol seed extract of D. tripetala

Ethanol seed extract of D. tripetala exhibited inhibitory effect against hydrogen peroxide at all doses tested. An increase in percentage inhibition was observed as the concentration of the extract was increased (Table 3). The percentage inhibition was significantly lower at all doses when compared with Ascorbic acid (Table 3).



Table 3.  % inhibition of H2O2 by ethanol seed extract of D. tripetala

	Concentration µg/ml
	% inhibition of H2O2

	
	Ethanol seed extract of D. tripetala
	Ascorbic acid

	20
	29.52 ± 0.109
	48.72 ± 0.900

	40
	44.67 ± 0.198
	62.67 ± 0.035

	60
	53.52  ± 0.009
	70.02 ± 0.087

	80
	62.31 ± 0.180
	88.07 ± 0.034

	100
	69.38 ± 0.004
	94.05± 0.070





3.1.2.3. IC50 of ethanol seed extract of D. tripetala against DPPH Radical and H2O2 

The IC50 of ethanol seed extract of D. tripetala against DPPH Radical and H2O2 was 52.99 and 52.04 µg/mL respectively (Table 4). On the other hand, Ascorbic acid had an IC50 of 15.1 and 21.84 µg/mL against DPPH Radical and H2O2 respectively

Table 4. IC50 of ethanol seed extract of D. tripetala against DPPH Radical and H2O2
	IC50
	Ethanol seed extract of D. tripetala
	Ascorbic acid

	DPPH Radical 
	52.99 µg/mL
	15.1µg/mL

	H2O2
	52.04µg/mL
	21.84µg/mL




3.2. Discussion

The qualitative screening for phytochemicals in plant has a crucial role to play in the transformation of plant materials into nutraceuticals and pharmaceuticals (Nortjie et al., 2022). Plant materials must go through qualitative screening to detect the phytochemicals present in them. This is the first stage before quantification and extraction (Maheshwaran et al., 2024). The phytochemicals detected in the seeds of D. tripetala findings was in accordance with the findings of Odia and Irabor (2020) and Salawu et al. (2022), where the presence of flavonoid, alkaloids, saponins and tannins were detected in the seed and whole fruit of D. tripetala respectively. The strong presence of steroids identified in this study indicates that steroids as a class of phytochemicals are abundantly present in the ripe seeds of D. tripetala. This was in accordance with the findings of Isodje et al. (2026), where steroid was quantified as the most abundant phytochemical present in the ethanol seed extract of D. tripetala, as they had the highest concentration. Steroids extracted from plants over the years have been revealed to be antioxidant enzyme boosters, free radical scavengers, chemopreventive, anti-diabetic, and anti-inflammatory (Salehi et al., 2021). Saponin, which was detected in moderate intensity, possesses antioxidant, and anti-diabetic properties via its ability to inhibit α-glucosidase activities (Su et al., 2022; Elouafy et al., 2023). 

Alkaloids, Phenol, Flavonoid, Tannin, Cardiac Glycosides, and Anthocyanins were all detected in low concentrations. Aldulaimi et al. (2019) reported Iso-quinoline Alkaloids to have free radical scavenging properties; while Gjorgieva Ackova et al. (2023) revealed that alkaloids display cytotoxic and chemo-preventive properties by reducing oxidative stress in cancer cells, via their ability to directly or indirectly inhibit NRF2. In-vitro assay of plant phenol revealed that they have high antioxidant ability and exhibit anti-diabetic properties by inhibiting the activity of α-amylase and α-glucosidase (Odeyemi and Afolayan, 2018). In dyslipidemia patients, dietary flavonoids such as anthocyanins enhanced anti-inflammatory, cholesterol efflux, and anti-oxidative effects (Zhang et al., 2020; Xu et al., 2021). Tannins are characteristic for their ability to reduce ROS and maintain homeostasis (De Melo et al., 2023). Cardiac Glycosides such as digoxin are used in the treatment of edema resulting from heart failure, due to its ability to potently inhibit cellular Na+/K+-ATPase (Škubník et al., 2021). Tian et al. (2022) revealed that anthocyanins attenuates platelet aggregation, activation, and oxidative stress in the platelet, to prevent thrombotic events from occurring in dyslipidemia patients. The presence of steroids, saponin, and alkaloids, which all have anti-diabetic properties supports the use of the seeds of D. tripetala traditionally for the treatment of diabetes, as well as possibly being responsible for the anti-diabetic ability of D. tripetala observed in research (Anioke et al., 2017; Odia and Irabor, 2020; Daniyan et al., 2021; Gideon et al., 2023).

The use of 1,1-diphenyl-2-picrylhydrazil radical (DPPH), a stable free radical, to assess the free radical scavenging ability of food, compounds and medicinal plants, is an experimental method that has been extensively used in biochemistry, pharmacology, and food chemistry to screen for potential antioxidant property (Baliyan et al., 2022; Gulcin and Alwasel, 2023). Several researchers have applied this method, making it the most common method used to evaluate antioxidant potential (Pillai and Magama, 2020; Hussen and Endalew, 2023; Movahhedipoor et al., 2024; Fahmideh et al., 2025). In this study, the ability of D. tripetala to inhibit DPPH radicals at all doses was quite notable when compared with ascorbic acid. Inflamation and apoptosis triggers the accumulation of hydrogen peroxide in the body (Andrés et al., 2022). Hydrogen peroxide are the most stable ROS, and are precursors for the formation of hydroxyl radicals which are the major active oxygen species responsible for membrane damage via lipid peroxidation (Martemucci et al., 2022;  Kıran et al., 2023). The ability of D. tripetala ethanol seed extract to inhibit H2O2 increased with an increase in dose and was also notable when compared with ascorbic acid.

The concentrations of ethanol seed extract of D. tripetala required to neutralize 50% of DPPH radicals and H2O2 (52.99 and 52.04µg/mL) was significantly higher when compared with ascorbic acid (15.1 and 21.84 µg/mL) and other seeds like Cucurbita moschata seed (8.625 µg/mL) (Pratiwi et al., 2024), but was lower than that of seeds like Carica papaya seeds (70.10 µg/ml) (Sharma, 2023) and Citrullus lanatus  seeds (107.68 µg/ml) (Jaroszewska et al., 2023). According to Budaraga and Putra, (2021) and Kusuma et al. (2025), IC50 values which are less than 50 µg/mL represent very strong antioxidant activity, between 50–100 µg/mL indicates strong antioxidant activity, 101–150, 150–200 and greater than 200 µg/mL is indicative of moderate, weak and very weak antioxidant activity respectively. The IC50 of the ethanol seed extract of D. tripetala was 52.99 and 52.04µg/mL in DPPH radical and hydrogen peroxide assay respectively. Both values are within the range of 50 - 100 µg/mL, indicating that the ethanol seed extract of D. tripetala has strong antioxidant activity (Budaraga and Putra, 2021). 

The findings are in accordance with the findings of Gideon et al. (2023) which stated that the hexane and ethanol extracts of the whole fruits of D. tripetala had noteworthy antioxidant ability. It was also in accordance with the study of Odia and Irabor (2020), where the aqueous extract of ripe and unripe seeds of D. tripetala had antioxidant properties as it exhibited 2,2-diphenyl-2-picrylhydrazyl (DPPH) radical and hydrogen peroxide scavenging activity. The antioxidant ability exhibited by ethanol seed extract of D. tripetala against DPPH radicals may be due to the presence of phytochemicals which have antioxidant activities. Phenolic compounds and iso-quinoline alkaloids such as iraqiine, muniranine and kinabaline showed high antioxidant activity against DPPH radicals (Odeyemi and Afolayan, 2018; Aldulaimi et al., 2019). According to Pérez-González et al. (2020), imidazole alkaloids such as lepidines B, D and E have hydrogen peroxide free radicals scavenging ability. Elouafy et al. (2023) identified a strong correlation between saponin levels and the ability of Juglans regia leaf extracts to scavenge DPPH free radicals.

4.0. Conclusion

The presence of phytochemicals with several medicinal properties was detected in the ethanol seed extracts of D. tripetala, making the seeds of D. tripetala a potential drug discovery source. The ability of D. tripetala seeds to scavenge free radicals is strong, making the seed of D. tripetala a potential source of natural antioxidant as supplements to ameliorate diseases which have been linked to oxidative stress.
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