


[bookmark: _Hlk218042987]Antioxidant properties of Thespesia garckeana (Gorontula) pulp and seed

Abstract
The accumulation of free radicals causes oxidative damage to biomolecules, contributing to various metabolic and degenerative diseases. The need for effective antioxidants has led to the exploration of natural sources, particularly medicinal plants. Thespesia garckeana, a plant with ethnomedicinal value, has been traditionally used for various ailments. This study aimed to evaluate the antioxidant properties of T. garckeana pulp and seed. The plant materials were sourced from Gombe, Nigeria, and authenticated by a taxonomist. Various antioxidant assays, including DPPH, ABTS, superoxide, hydrogen peroxide, and hydroxyl radical scavenging activities, as well as FRAP Assay, were carried out using standard procedures. The results revealed that T. garckeana pulp and seed extracts possess significant antioxidant properties, with the seed extract exhibiting higher DPPH scavenging activity and the pulp showing stronger ABTS, Superoxide scavenging activities, Hydroxyl radical and FRAP assay while both pulp and seed show  the extracts' abilities to neutralize hydrogen peroxide at different concentrations when compared to the standard revealing among the extracts, the pulp showing higher antioxidant activity than the seeds. The extracts demonstrated considerable scavenging abilities against various reactive oxygen species (ROS), indicating their potential to mitigate oxidative stress. The findings support the traditional use of T. garckeana in managing oxidative stress-related diseases and suggest its potential as a natural antioxidant source. In conclusion, T. garckeana pulp and seed extracts are promising natural antioxidants, meriting further investigation into their therapeutic potential.
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1.0	INTRODUCTION

The excessive generation of free radicals, including hydroxyl radicals, hydrogen peroxide, and superoxide anions, arises from either an overabundance of oxygen or the incomplete reduction of oxygen during aerobic metabolism (Kairupan et al., 2019). This process subsequently induces oxidative damage to biomolecules and is therefore implicated in the aetiology of numerous metabolic and degenerative disorders (Olugbodi et al., 2020).

According to WHO (2023), nearly 80% of the global population depends on traditional medicine for primary healthcare needs. This observation corroborates earlier findings indicating that healthcare systems worldwide have historically relied substantially on traditional medicinal practices because of their recognised therapeutic and medicinal potential (Aladejana, 2023). Phytochemicals derived from natural sources have been shown to exert protective effects against free radicals, thereby reducing the susceptibility to diseases associated with oxidative stress. Bioactive compounds such as flavonoids, tannins, and alkaloids have been identified as major constituents responsible for a wide range of pharmacological activities (Titus et al., 2025; Ezeigwe et al., 2026). Consequently, the increasing demand for effective antioxidants to counteract oxidative stress has intensified interest in natural products, particularly medicinal plants, as potential therapeutic resources.

Thespesia garckeana, popularly known as “Goron Tula”, is a medicinal plant belonging to the Malvaceae family and is recognised for its health-promoting properties and potential applications in modern medicine (Titus et al., 2025; Ikechi-Nwogu and Egere, 2024). The plant is indigenous to several African countries and is widely distributed across regions such as Zambia (Chanda et al., 2024), Nigeria (Iyojo et al., 2022), Mozambique, Malawi, Sudan (Ochokwu et al., 2015), South Africa, and Botswana (Nko et al., 2025). Within Nigeria, the plant is predominantly cultivated in the Kaltungo Local Government Area of Gombe State, as well as in Kali Hills, Zah, and the Michika Local Government Area of Adamawa State (Michael et al., 2015; Abba et al., 2017). Various parts of the plant, including the leaves, fruits, stems, roots, seeds, and pulp, have been reported to possess considerable medicinal and nutritional properties and are traditionally utilised in the treatment and management of several diseases (Laz-Okenwa et al., 2024).. The fruit, regarded as the most valuable component of the plant, measures approximately 2.5–4 cm in diameter and is distinctly divided into five segments. When fully ripe, it is edible and contains a fleshy, gummy pulp characterised by a sweet and adhesive taste when chewed. The pulp is also recognised as a rich source of proteins, minerals, dietary fibre, and vitamins. Each fruit encloses five seeds, with one seed located within each segment. The seeds are hemispherical in shape, measuring up to 10 mm in length and approximately 7 mm in thickness, and are characterised by a brownish appearance with woolly floss (Michael et al., 2015).
Thespesia garckeana indicates that the species has a wide range of pharmacological activities, such as antibacterial, antifungal, antihyperglycemic, antimalarial, antioxidant, and iron absorption (Alfred Maroyi, 2017), the ripe fruits are taken as an aphrodisiac and also for anemia (Dikko et al., 2016), In Tula, Gombe State, Nigeria, the ripe fruit decoction is taken as a remedy for female infertility (Omoniwa et al., 2023).  The roots are said to induce labor in pregnant women, treat coughs and chest pains, and act as an antiemetic and a remedy for mental illness and retained placenta (Augustino et al., 2011; Maroyi, 2011). The different parts of medicinal plants have been analyzed and are known to contain various phytochemicals, minerals and vitamins which helps in its pharmacological activities (Igwilo et al., 2019; Enemor et al., 2020; Enemchukwu et al., 2021; Ani et al., 2024).
Findings reported by Ibrahim et al. (2023) demonstrated that the aqueous leaf extract of Azanza garckeana exhibits both hypoglycaemic and antihyperglycaemic activities in normal and diabetic rats, thereby providing scientific support for its traditional application in the management of diabetes mellitus. Several studies have further documented the capacity of the fruit pulp to induce significant and progressive reductions in fasting blood glucose levels (Lawal et al., 2022; Alozieuwa et al., 2022). Nevertheless, a review of the available literature revealed that only a single study has specifically investigated the glucose-lowering potential of the leaves of A. garckeana, reporting notable baseline antihyperglycaemic effects.

The fruit of Azanza garckeana contains essential minerals of significant physiological importance. Iron (Fe), for instance, is required for haem synthesis and subsequent haemoglobin formation, and its deficiency is strongly associated with the development of anaemia (Ogbeide et al., 2020). Furthermore, minerals such as magnesium, iron, and zinc serve as vital cofactors in numerous metabolic processes, including oxidative phosphorylation, glycolysis, and protein digestion (Usunobun and Okolie, 2015; Ogbeide et al., 2020).

Gallic acid (GA), chemically identified as 3,4,5-trihydroxybenzoic acid, is a naturally occurring secondary metabolite extensively isolated from a wide range of fruits, plants, and nuts. In recent years, considerable scientific interest has focused on GA because of its potent anti-inflammatory and antioxidant activities (Jinrong et al., 2020). Natural products represent an important source of antioxidants capable of promoting health through the inhibition of deleterious cellular alterations associated with cell degeneration and the progression of various disease conditions. Among these bioactive compounds, gallic acid has long been recognised and utilised for its therapeutic properties since ancient times (Wianowska and Olszowy-Tomczyk, 2023). Furthermore, numerous studies evaluating the antioxidant potential of individual compounds or complex mixtures have employed GA as a reference standard antioxidant, serving as a benchmark for determining and comparing the antioxidant capacities of other substances (Pyrzynska et al., 2013; Noreen et al., 2017).
Research indicates that various parts of the plant, including the fruit pulp and seeds, contain multiple classes of bioactive compounds such as phenols, flavonoids, tannins, and alkaloids, which are linked to its pharmacological activities. Studies have evaluated the antioxidant potential of the fruit pulp, stem bark, and roots, but a comprehensive understanding of the specific antioxidant properties of the pulp and seeds is still an area of active investigation. This research aims to evaluate the antioxidant properties of Thespesia garckeana (Gorontula) pulp and seed, to validate its traditional applications and potential drug discovery, and to explore its potential as a source of natural antioxidants. 

2.0	METHODS
2.1	Plant Collection and Identification
The seeds of Thespesia garckeana (Gorontula) were procured from Gombe Old Market Central Roundabout Jeka da fari. The plant material was subsequently authenticated by a taxonomist in the Department of Botany, Faculty of Biosciences, Nnamdi Azikiwe University. A voucher specimen was deposited in the Department of Botany herbarium under the accession number NAUH-69 [fruit].
2.2	Sample Preparation

The seeds of Thespesia garckeana were air-dried at ambient room temperature for a period of two weeks. Subsequently, the dried seeds were pulverised using a Corona manual grinding mill and the resulting powder was used for antioxidant analysis. In a similar manner, the fruit pulp of Thespesia garckeana was separated from the fruit matrix and then milled using a Corona manual grinding machine prior to being subjected to antioxidant evaluation.
2.3.0	Invitro Antioxidant Assay
2.3.1	DPPH Spectrophotometric Assay
The scavenging ability of the natural antioxidants of the leaves towards the stable free radical DPPH was measured by the method of Mensor et al. (2001).
Reagents
1. DPPH – 2,2-diphenyl-2-picryl hydrazyl hydrate (0.3mM in methanol)
2. Methanol
Procedure
The leaf samples (20μl) were added to 0.5ml of 0.1mM methanolic solution of DPPH and 0.48ml of methanol. The mixture was allowed to react at room temperature for 30 minutes. Methanol served as the blank and DPPH in methanol, without the leaf samples, served as the positive control while butylated hydroxytoluene (BHT) served as reference. After 30 minutes of incubation, the discolouration of the purple colour was measured at 518nm in a spectrophotometer (Genesys 10-S, USA). The radical scavenging activity was calculated as follows:
Scavenging activity % = 100 - A518 (sample) - A518 (blank)× 100
                                                            A518 (blank)

2.3.2	ABTS Scavenging Effects
The antioxidant effect of the leaf samples was studied using ABTS (2,2'-azino-bis- 3-ethyl benzthiazoline-6-sulphonic acid) radical cation decolourisation assay according to the method of Shirwaikar et al. (2006).
Reagent
ABTS Solution (7mM with 2.45mM ammonium persulfate)
Procedure
ABTS radical cations (ABTS+) were produced by reacting ABTS solution (7mM) with 2.45mM ammonium persulphate. The mixture was allowed to stand in the dark at room temperature for 12-16 hours before use. Aliquots (0.5ml) of the different samples were added to 0.3ml of ABTS solution and the final volume was made up to 1ml with ethanol. The absorbance was read at 745nm in a spectrophotometer (Genesys 10-S, USA) and the per cent inhibition was calculated using the formula
Inhibition (%) =    (Control – test) × 100
                                        Control

2.3.3	Measurement of Superoxide Scavenging Activity
The superoxide radical scavenging activity of the samples was evaluated using the method described by Winterbourn et al. (1975).
Principle
This assay is based on the inhibition of the production of nitroblue tetrazolium formazon of the superoxide ion by the sample samples and is measured spectrophotometrically at 560nm.
Reagents
1. EDTA (0.1M containing 1.5mg of NaCN)
2. Nitroblue tetrazolium (NBT – 1.5mM)
3. Riboflavin (0.12mM)
4. Phosphate buffer (0.067M, pH 7.6)
Procedure
Superoxide anions were generated in samples that contained 3.0ml, 0.02ml of the leaf samples (20mg), 0.2ml of EDTA, 0.1ml of NBT, 0.05ml of riboflavin and 2.64ml of  phosphate buffer. The control tubes were also set up where DMSO was added instead of the sample samples. All the tubes were vortexed and the initial optical density was measured at 560nm in a spectrophotometer (Genesys, 10-S, USA). The tubes were illuminated using a fluorescent lamp for 30 minutes. The absorbance was measured again at 560nm. The difference in absorbance before and after illumination was indicative of superoxide anion scavenging activity.
2.3.4	Hydrogen Peroxide Scavenging Effects
The ability of the leaf samples to scavenge hydrogen peroxide was assessed by the method of Ruch et al. (1989).
Reagents
1. Phosphate buffer (0.1M, pH 7.4)
2. H2O2 (40mM) in phosphate buffer
Procedure
A solution of H2O2 (40mM) was prepared in phosphate buffer. Leaf samples at the concentration of 10mg/10μl were added to H2O2 solution (0.6ml) and the total volume was made up to 3ml. The absorbance of the reaction mixture was recorded at 230nm in a spectrophotometer (Genesys 10-S, USA). A blank solution containing phosphate buffer, without H2O2 was prepared. The extent of H2O2 scavenging of the sample was calculated as
% scavenging of hydrogen peroxide =  (A0 – A1) × 100
                                                                      A0
A0 - Absorbance of control
A1 - Absorbance in the presence of sample

2.3.5	Measurement of Hydroxyl Radical Scavenging Activity
The extent of hydroxyl radical scavenging from Fenton reaction was quantified using 2'-deoxyribose oxidative degradation as described by Elizabeth and Rao (1990).
Principle
The principle of the assay is the quantification of 2'-deoxyribose degradation product, malondialdehyde, by its condensation with thiobarbituric acid.
Reagents
1. Deoxyribose (2.8mM)
2. Ferric chloride (0.1mM)
3. EDTA (0.1mM)
4. H2O2 (1mM)
5. Ascorbate (0.1mM)
6. KH2PO4-KOH buffer (20mM, pH 7.4)
7. Thiobarbituric acid (1%)
Procedure
The reaction mixture contained 0.1ml of deoxyribose, 0.1ml of FeCl3, 0.1ml of EDTA, 0.1ml of H2O2, 0.1ml of ascorbate, 0.1ml of KH2PO4-KOH buffer and 20 ml of sample in a final volume of 1.0 ml. The mixture was incubated at 370C for 1 hour. At the end of the incubation period, 1.0 ml of TBA was added and heated at 950C for 20 minutes to develop the colour. After cooling, the TBARS formation was measured spectrophotometrically (Genesys 10-S, USA) at 532nm against an appropriate blank. The hydroxyl radical scavenging activity was determined by comparing the -absorbance of the control with that of the samples. The percentage TBARS production for positive control (H2O2) was fixed at 100% and the relative percentage TBARS was calculated for the sample treated groups.
2.3.6	Ferric Reducing Antioxidant Property
Principle
The principle of the assay is the quantification of ferric degradation product, by its condensation with the extract
Method
The reducing property of the extracts will be determined as described by Pulido et al. (2000). 
Procedure
0.25 ml of the extracts will be mixed with 0.25 ml of 200 mM Sodium phosphate buffer pH 6.6 and 0.25 ml of 1% Potassium ferrocyanide. The mixture will be incubated at 50oC for 20 min, thereafter 0.25 ml of 10% trichloroacetic acid will be added and incubated at 37oC for 10 min, 1 ml of the upper layer will be mixed with 1 ml of distilled water and 0.2 ml of ferric chloride and the absorbance was measured at 700 nm. 
Statistical Analysis
[bookmark: _Hlk133497737]Data obtained from the experiments were analyzed using the Statistical Package for Social Sciences software for windows version 27 (SPSS Inc., Chicago, Illinois, USA). All the data collected were expressed as Mean ± SEM. Statistical analysis of the results obtained were performed by using ANOVA Tests to determine if a significant difference exists between the mean of the test and control groups. The limit of significance was set at p<0.05.

3.0	RESULTS
3.1	Result of DPPH radical scavenging activity of T. garckeana pulp and seed extracts
[bookmark: _Hlk218256728]The results showed that both T. garckeana pulp and seed extracts exhibited significant antioxidant activity, with the seed extract showing slightly higher activity at lower concentrations. At 10mg/ml, the seed extract demonstrated a scavenging activity of 93.24%, while the pulp extract showed an activity of 86.66%. The reference standard, BHL, exhibited higher activity, with a scavenging activity of 98.24% and 98.75% for pulp and seed, respectively as shown in figure 1.


Figure 1: DPPH radical scavenging activity of T. garckeana pulp and seed extracts
TABLE 1: DPPH antioxidant Scavenging activity of T. garckeana pulp and seed
	Concentration 
	 T. garckeana Pulp (%)
	 T. garckeana seed (%)

	10mg/ml
	86.66 ± 0.00
	93.24 ± 0.00

	20mg/ml
	87.54 ± 0.00
	94.12 ± 0.00

	40mg/ml
	86.11 ± 0.00
	89.02 ± 0.00

	80mg/ml
	85.02 ± 0.00
	88.09 ± 0.00

	Reference (BHL) BH
	98.24 ± 0.00
	98.75 ± 0.00



3.2	Result of ABTS free radical scavenging activity of T. garckeana pulp and seed extracts
At 100 mg/ml, the pulp exhibited a scavenging activity of 65.75% while the seeds showed a slightly lower activity of 64.27%. As the concentration increased to 200 mg/ml and 300 mg/ml, the pulp demonstrated improved scavenging activity of 69.56% and 71.46% respectively, while the seeds also increased their activity to 68.29% and 69.98% when compared to gallic acid, a standard antioxidant, exhibited higher activities than both pulp and seeds, starting at 74.21% at 100 mg/ml and reaching 82.03% at 300 mg/ml (figure 2). These results indicate that while T. garckeana possesses antioxidant potential, it may be less potent than gallic acid.


Figure 2: ABTS free radical scavenging activity of T. garckeana pulp and seed extracts.
TABLE 2: ABTS scavenging activity of T. garckeana pulp and seed 
	Concentrations
	 T. garckeana Pulp (% Scavenging Activity)
	 T. garckeana Seed (% Scavenging Activity)
	Gallic acid (% Scavenging Activity)

	100mg/ml
	65.75 ± 0.00
	64.27 ± 0.00
	74.21 ± 0.00

	200mg/ml
	69.56 ± 0.00
	68.29 ± 0.00
	78.86 ± 0.00

	300mg/ml
	71.46 ± 0.00
	69.98 ± 0.00
	82.03 ± 0.00



3.3 Result of Superoxide scavenging activity of T. garckeana pulp and seed extracts
The superoxide scavenging activity, shown in figure 3, assessed the ability of T. garckeana to inhibit superoxide radicals. At a concentration of 5 mg/ml, the pulp had a scavenging activity of 60.73%, compared to 47.92% for the seeds. The scavenging activity increased with higher concentrations, reaching 75.05% for pulp and 62.35% for seeds at 200 mg/ml. Gallic acid also maintained a higher level of antioxidant activity, ranging from 64.42% at 5 mg/ml to 84.85% at 200 mg/ml. This indicates that T. garckeana has a promising potential to scavenge superoxide radicals, though it remains less effective than the standard gallic acid.


Figure 3: Superoxide scavenging activity of T. garckeana pulp and seed extracts.
TABLE 3: Superoxide scavenging activity of T. garckeana pulp and seed 
	Concentrations
	 T. garckeana Pulp (%)
	 T. garckeana seed (%)
	Gallic acid (%)

	5mg/ml
	60.73 ± 0.00
	47.92 ± 0.00
	64.42 ± 0.00

	10mg/ml
	61.43 ± 0.00
	58.91 ± 0.00
	79.18 ± 0.00

	50mg/ml
	65.89 ± 0.00
	62.87 ± 0.00
	80.87 ± 0.00

	100mg/ml
	66.40 ± 0.00
	59.07 ± 0.00
	83.30 ± 0.00

	200mg/ml
	75.05 ± 0.00
	62.35 ± 0.00
	84.85 ± 0.00



3.4 Result of Hydrogen peroxide scavenging activity of T. garckeana pulp and seed extracts
The hydrogen peroxide scavenging activity appears in figure 4, showing the efficacy of T. garckeana in neutralizing hydrogen peroxide. Both extracts competed favorably.  At 5 mg/ml, the pulp recorded an activity of 45.88%, while the seeds had a lower efficacy of 39.33%. As concentrations increased, the seeds recorded 68.73% and the pulp recorded 65.92% at 100 mg/ml, At 200 mg/ml the seeds recorded 74.91% and the pulp recorded 64.61% at 200 mg/ml. Gallic acid consistently outperformed both pulp and seeds, starting at 71.16% and reaching 85.39% at the highest concentration. This suggests that T. garckeana can effectively scavenge hydrogen peroxide, with its seeds showing slightly higher activity at elevated concentrations.


Figure 4: Hydrogen peroxide scavenging activity of T. garckeana pulp and seed extracts
TABLE 4: Hydrogen peroxide scavenging activity of T. garckeana pulp and seed
	Concentrations
	 T. garckeana Pulp (% Scavenging Activity)
	 T. garckeana seed (% Scavenging Activity)
	Gallic Acid (% Scavenging Activity)

	5mg/ml
	45.88 ± 0.00
	39.33 ± 0.00
	71.16 ± 0.00

	10mg/ml
	56.36 ± 0.00
	50.00 ± 0.00
	76.78 ± 0.00

	50mg/ml
	61.99 ± 0.00
	58.05 ± 0.00
	80.15 ± 0.00

	100mg/ml
	65.92 ± 0.00
	68.73 ± 0.00
	82.02 ± 0.00

	200mg/ml
	64.61 ± 0.00
	74.91 ± 0.00
	85.39 ± 0.00



3.5	Result of Hydroxyl radical scavenging activity of T. garckeana pulp and seed.
[bookmark: _Hlk228654277]The results showed that both T. garckeana pulp and seed extracts exhibited concentration-dependent scavenging activity. At 5 mg/ml, the pulp extract demonstrated a scavenging activity of 46.82%, while the seed extract showed an activity of 41.39%. Gallic acid, the standard antioxidant, exhibited higher activity, with a scavenging activity of 71.16% at 5mg/ml and 83.71% at 200mg/ml as presented in figure 5.

Figure 5: Hydroxyl radical scavenging activity of T. garckeana pulp and seed.
TABLE 5: Hydroxyl Radical scavenging activity of T. garckeana pulp and seed
	Samples 
	 T. garckeana Pulp (% Scavenging Activity)
	 T. garckeana seed (% Scavenging Activity)
	Gallic acid (% Scavenging Activity)

	5mg/ml
	46.82 ± 0.00
	41.39 ± 0.00
	71.16 ± 0.00

	10mg/ml
	52.25 ± 0.00
	47.94 ± 0.00
	76.78 ± 0.00

	50mg/ml
	60.49 ± 0.00
	58.05 ± 0.00
	79.21 ± 0.00

	100mg/ml
	69.10 ± 0.00
	62.17 ± 0.00
	80.90 ± 0.00

	200mg/ml
	76.66 ± 0.00
	71.35 ± 0.00
	83.71 ± 0.00



3.6	Result of Ferric reducing antioxidant property of T. garckeana pulp and seed extracts.
Figure 6 presents the FRAP values for T. garckeana pulp and seed. The results revealed that pulp extract generally showed higher activity than the seed extract, although both were less potent than the standard antioxidants used. At 10 mg/ml, the pulp extract demonstrated a reducing power of 40.78%, while the seed extract showed an activity of 17.38%. Gallic acid, the standard antioxidant, exhibited higher reducing power, with a value of 76.95% at 10 mg/ml and 95.10% at 80 mg/ml. 

Figure 6: Ferric reducing antioxidant property of T. garckeana pulp and seed extracts.
TABLE 6: FRAP scavenging activity of T. garckeana pulp and seed.
	Samples 
	 T. garckeana Pulp (% Inhibition)
	 T. garckeana seed (% Inhibition)
	Gallic acid (% Inhibition)

	0mg/ml
	0.00 ± 0.00
	0.00 ± 0.00
	0.00

	10mg/ml
	40.78 ± 0.00
	17.38 ± 0.00
	76.95

	20mg/ml
	50.00 ± 0.00
	28.01 ± 0.00
	83.62

	40mg/ml
	58.16 ± 0.00
	40.78 ± 0.00
	91.89

	80mg/ml
	76.95 ± 0.00
	34.40 ± 0.00
	95.10



4.0	DISCUSSION
The increasing consumer preference for natural food products has prompted the food industry to incorporate natural antioxidants into formulations, notwithstanding the continued use of synthetic antioxidants for inhibiting lipid oxidative degradation and thereby enhancing product quality and nutritional and economic value (Okochi et al., 2024). In addition, medicinal plants are recognised as playing a crucial role in the discovery, development, and production of novel pharmaceutical agents (WHO, 2018).

Thespesia garckeana is a medicinal plant characterised by a wide spectrum of bioactive constituents. In particular, phenolic compounds and flavonoids are strongly associated with antioxidant activity, whereas alkaloids and saponins are implicated in antimicrobial effects and cholesterol-lowering properties (Titus et al., 2025). Various parts of the plant are traditionally employed in ethnomedicine for the management of conditions such as chest pain, cough, infertility, hepatic disorders, menstrual irregularities, and sexually transmitted infections (Alfred Maroyi, 2017). In addition, the species has been reported to exhibit antifertility and contraceptive effects, antitumour potential (including activity of gossypol against multiple cancer cell lines), as well as antioxidant, antiparasitic, antiviral, antimicrobial, and plasma cholesterol-reducing properties (Keshmiri-Neghab and Goliaei, 2014).

The extensive ethnomedicinal applications of the plant have generated considerable scientific interest, thereby stimulating investigations into its bioactive constituents and their potential therapeutic relevance (Gaobotse et al., 2023). Furthermore, alkaloids present in the pulp extract have been suggested to contribute to the antibacterial activity reported in the fruits of Azanza garckeana (Bioltif et al., 2020). In antioxidant studies, Gallic acid is frequently employed as a reference standard due to its well-established antioxidant capacity, serving as a benchmark for evaluating the antioxidant potential of test samples (Pyrzynska et al., 2013; Noreen et al., 2017). In the present study, gallic acid was utilised as a positive control standard antioxidant for comparative assessment between the pulp and seeds of Thespesia garckeana.
The present study evaluated the antioxidant properties of Thespesia garckeana (Gorontula) pulp and seed extracts, revealing significant scavenging activities against various free radicals. The results of our study (figure 1) revealed  that the seed extract demonstrated higher DPPH scavenging activity (93.24% at 10mg/ml) compared to the pulp extract (86.66%), although both were lower than the reference standard, BHL (98.24% and 98.75%). These findings suggests that the seed extract contains potent antioxidant compounds, potentially including flavonoids and phenolic acids, which are known to effectively scavenge DPPH radicals (Wu et al., 2013). Similarly, the T. garckeana  pulp showed a significant differences by exhibited higher ABTS scavenging activity (71.46% at 300mg/ml) than the seeds (69.98%), with gallic acid showing superior activity (82.03%), these results indicate that while T. garckeana possesses antioxidant potential, it may be less potent than gallic acid as revealed in figure 2 which relate to Phonsatta et al., 2017 findings that  the ABTS assay is particularly relevant for assessing antioxidant capacity in biological systems, as it looks like lipid-soluble antioxidants.
The extracts also demonstrated concentration-dependent superoxide, hydrogen peroxide, and hydroxyl radical scavenging activities, with the pulp generally outperforming the seeds.
The superoxide scavenging activity, shown in figure 3, assessed the ability of T. garckeana to inhibit superoxide radicals. At a concentration of 5 mg/ml, the pulp had a scavenging activity of 60.73%, compared to 47.92% for the seeds. The scavenging activity increased with higher concentrations, reaching 75.05% for pulp and 62.35% for seeds at 200 mg/ml competing favourably with Gallic acid maintaining a higher level of antioxidant activity, ranging from 64.42% at 5 mg/ml to 84.85% at 200 mg/ml. These results indicate that T. garckeana has a promising potential to scavenge superoxide radicals, though it remains less effective than the standard gallic acid. Superoxide radicals are precursors to other reactive oxygen species (ROS), and their scavenging is crucial in preventing oxidative damage (Alam et al., 2020). The pulp's higher superoxide scavenging activity (75.05% at 200mg/ml) compared to the seeds (62.35%) indicates its potential in mitigating oxidative stress-related diseases.
The hydrogen peroxide scavenging activity as shown in figure 4 revealed that both pulp and seed of T. garckeana competed favourably at different concentrations in neutralizing hydrogen peroxide when compared to the standard. At 5 mg/ml, the pulp recorded an activity of 45.88%, while the seeds had a lower efficacy of 39.33 As concentrations increased, the seeds recorded 68.73% and the pulp recorded 65.92% at 100 mg/ml. At 200 mg/ml, the seeds recorded 74.91%  and the pulp recorded 64.61% at 200 mg/ml. Gallic acid consistently outperformed both pulp and seeds, starting at 71.16% and reaching 85.39% at the highest concentration. This suggests that T. garckeana can effectively scavenge hydrogen peroxide, with its seeds showing slightly higher activity at elevated concentrations suggesting its potential in preventing oxidative damage. Hydrogen peroxide, although not a free radical, can generate hydroxyl radicals via the Fenton reaction, contributing to cellular damage (Dawidowicz et al., 2015) .
The result shown in figure 5 demonstrated that pulp extract has a slightly higher significant difference when compared to the seed extracts. At 5 mg/ml, the pulp extract demonstrated a scavenging activity of 46.82%, while the seed extract showed an activity of 41.39%. Gallic acid, the standard antioxidant, exhibited higher activity, with a scavenging activity of 71.16% at 5 mg/ml and 83.71% at 200mg/ml. These findings indicate that T. garckeana pulp and seed possess antioxidant potential, with varying degrees of activity depending on the specific assay and concentration and the pulp extract generally showed higher activity than the seed extract, although both were less potent than the standard antioxidants used (Micheal et al., 2015).
The FRAP assay results (figure 6) also demonstrated that the pulp extract had a higher reducing power than the seed extract, with a value of 76.95% at 80mg/ml compared to 34.40% for the seed extract. Gallic acid exhibited a higher reducing power, with a value of 95.10% at 80mg/ml. This indicates that the pulp extract has a greater ability to reduce Fe3+ to Fe2+, which is a measure of its antioxidant capacity (Ahmad et al., 2022). 
However, the results of this study are consistent with previous studies attributing the antioxidant effects of Azanza garckeana to its phytochemical constituents, including phenolics, flavonoids, and saponins (Titus et al., 2025; Wu et al., 2013; Ezeigwe et al., 2026). The observed antioxidant activities support the traditional use of T. garckeana in treating various diseases, including those associated with oxidative stress (Yusuf et al., 2020). Previous research on ethnomedicinal applications of T. garckeana corroborate its use in traditional medicine for various ailments, potentially underpinned by its antioxidant properties. Alkaloids and saponins in the plant enhance its therapeutic potential, offering a multi-faceted approach to addressing health issues, including antimicrobial and anti-inflammatory effects (Keshmiri-Neghab and Goliaei, 2014; Yusuf et al., 2020) which alligns with our current findings that Thespesia garckeana pulp and seed extracts possess significant antioxidant activities, with potential therapeutic applications in managing oxidative stress-related diseases.
Conclusion
This study demonstrates the antioxidant potential of Thespesia garckeana pulp and seed extracts, with the seed extract exhibiting higher DPPH scavenging activity and the pulp showing stronger ABTS, Superoxide, Hydroxyl radical and FRAP scavenging activities while both pulp and seed show  the extracts' abilities to neutralize hydrogen peroxide at different concerntrations when compared to the standard. These results and findings revealed that T. garckeana Pulp and seed extracts remains a promising natural antioxidant source with the pulp showing a higher antioxidant properties than the seeds,  supporting its traditional use in managing oxidative stress-related diseases and contributing to the presence of bioactive compounds like phenolics, tannins, alkaloids  and flavonoids affirming their role as viable sources of natural antioxidants that may be used for therapeutic purposes.
Further Recommendation
Further studies should isolate and characterize the specific bioactive compounds responsible for the antioxidant activities of T. garckeana pulp and seed extracts. Additionally, in vivo studies are necessary to confirm the extracts' efficacy and safety, exploring their potential as natural antioxidants in food and pharmaceutical industries.
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ABTS Free Radical Scavenging Activity of T. garckeana pulp and seed

100mg/ml	Thespesia garckeana Pulp 	Thespesia garckeana Seed 	Gallic acid	65.750529999999998	64.270610000000005	74.206999999999994	200mg/ml	Thespesia garckeana Pulp 	Thespesia garckeana Seed 	Gallic acid	69.556030000000007	68.287530000000004	78.858000000000004	300mg/ml	Thespesia garckeana Pulp 	Thespesia garckeana Seed 	Gallic acid	71.458770000000001	69.978859999999997	82.03	
ABTS (%)




Superoxide Scavenging Activity of T. garckeana pulp and Seed

Thespesia garckeana Pulp	5mg/ml	10mg/ml	50mg/ml	100mg/ml	200mg/ml	60.727969999999999	61.43141	65.891469999999998	66.40316	75.051119999999997	Thespesia garckeana seed 	5mg/ml	10mg/ml	50mg/ml	100mg/ml	200mg/ml	47.923879999999997	58.906529999999997	62.867649999999998	59.065420000000003	62.3506	Gallic acid 	5mg/ml	10mg/ml	50mg/ml	100mg/ml	200mg/ml	64.418000000000006	79.180999999999997	80.873999999999995	83.302000000000007	84.847999999999999	

Superoxide (%)




Hydrogen Peroxide Activity of T. garckeana pulp and seed

Thespesia garckeana Pulp	5mg/ml	10mg/ml	50mg/ml	100mg/ml	200mg/ml	45.88015	56.360399999999998	61.985019999999999	65.917599999999993	64.606740000000002	Thespesia garckeana seed 	5mg/ml	10mg/ml	50mg/ml	100mg/ml	200mg/ml	39.325839999999999	50	58.052430000000001	68.726590000000002	74.906369999999995	Gallic Acid	5mg/ml	10mg/ml	50mg/ml	100mg/ml	200mg/ml	71.161000000000001	76.778999999999996	80.150000000000006	82.022000000000006	85.393000000000001	

Hydrogen Peroxide (%)




Hydroxyl Radical Activity of T. garckeana pulp and seed

Thespesia garckeana Pulp	5mg/ml	10mg/ml	50mg/ml	100mg/ml	200mg/ml	46.816479999999999	52.247190000000003	60.486890000000002	69.101119999999995	76.662899999999993	Thespesia garckeana seed 	5mg/ml	10mg/ml	50mg/ml	100mg/ml	200mg/ml	41.385770000000001	47.940069999999999	58.052430000000001	62.172280000000001	71.348309999999998	Gallic acid	5mg/ml	10mg/ml	50mg/ml	100mg/ml	200mg/ml	71.161000000000001	76.778999999999996	79.212999999999994	80.899000000000001	83.707999999999998	
Hydroxyl Radical (%)




FRAP of T. garckeana pulp and seed

 T. garckeana Pulp	0mg/ml	10mg/ml	20mg/ml	40mg/ml	80mg/ml	0	40.78	50	58.16	76.95	 T. garckeana seed	0mg/ml	10mg/ml	20mg/ml	40mg/ml	80mg/ml	0	17.38	28.01	40.78	34.4	Gallic acid 	0mg/ml	10mg/ml	20mg/ml	40mg/ml	80mg/ml	0	76.95	83.62	91.89	95.1	
Inhibition (%)




DPPH Free Radical Scavenging Activity of T. garckeana pulp and seed 

Thespesia garckeana Pulp (%)	10mg/ml	20mg/ml	40mg/ml	80mg/ml	Reference (BHL) BH	86.662999999999997	87.540999999999997	86.114000000000004	85.016000000000005	98.244	Thespesia garckeana seed (%)	10mg/ml	20mg/ml	40mg/ml	80mg/ml	Reference (BHL) BH	93.236000000000004	94.120999999999995	89.022000000000006	88.084999999999994	98.751000000000005	

DPPH (%)







