


Comparative invitro Antioxidant properties of Dialium guineense pulp and seed


ABSTRACT
Background: Plants rich in antioxidants are implicated in disease prevention, cellular protection, inflammation modulation, boosting immune function, supporting gut health, enhancing skin, and aiding wound healing.
Objectives: The study was designed to investigate the comparative antioxidant properties of Dialium guineense pulp and seed.
Methods: The extracts were assayed for scavenging activity against 1, 1-Diphenyl-2-picrylhydrazyl (DPPH), 2,2'-azino-bis- 3-ethyl benzthiazoline-6-sulphonic acid (ABTS), superoxide, hydrogen peroxide, hydroxyl radicals, and ferric reducing antioxidant property (FRAP) using standard laboratory methods.
Results: The seed extract showed higher antioxidant potential scavenging DPPH free radical, ABTS free radical, superoxide radical and hydroxyl radical when compared to the pulp extract. 
Conversely, the pulp extract exhibited higher antioxidant potential scavenging hydrogen peroxide, as well as strong ferric reducing antioxidant property when compared to seed extract.
Conclusion: Both the seed and pulp of Dialium guineense can be useful in combating diseases and cellular damage.
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1.0	INTRODUCTION

A growing body of evidence suggests that the consumption of fruits and vegetables plays a significant role in the prevention of chronic and degenerative diseases (Adepoju, 2009; Nwobodo et al., 2025; Ezennaya et al., 2025). In many tropical regions, wild and underutilised fruits are recognised as valuable sources of macro- and micronutrients, as well as bioactive phytochemicals with health-promoting properties, particularly among rural communities (Adepoju, 2009; Diop et al., 2010; Igwilo et al., 2019). Furthermore, approximately 80% of the global population relies on plant-derived medicines as a primary component of healthcare provision (Abolaji et al., 2014; Enemchukwu et al., 2021). Medicinal plants are defined as plants that contain biologically active compounds with therapeutic applications or serve as precursors in the development and synthesis of pharmaceutical agents (Abolaji et al., 2014; Enemor et al., 2020; Ezeigwe et al., 2026). Consequently, a comprehensive understanding of their chemical composition and nutritional attributes is essential for evaluating their potential contributions to human health and therapeutic use.
There are antioxidant molecules in the human system with capacity to reduce the effects of reactive oxygen species accomplished by the endogenous enzymatic defense system such as superoxide dismutase, catalase, glutathione peroxidase and glutathione dismutase (Valko et al., 2006).
Among the plant species receiving increasing research attention is Dialium guineense, commonly referred to as velvet tamarind or black velvet. It is a leguminous plant belonging to the family Fabaceae and the subfamily Caesalpinioideae and is widely distributed throughout the tropical rainforest regions of West Africa (Olaleye et al., 2019). It is widely valued economically, nutritionally, and medicinally. The fruit is widely sold in local markets and constitutes a substantial source of income for populations in rural areas (Abiodun et al., 2017). The pulp is rich in sugar, vitamin C and phenolic compounds (Asoiro et al., 2017; Oluwole-Banjo, 2019). Fruits are consumed fresh as a snack or in the form of non-alcoholic drinks (Asoiro et al., 2017; Nwobodo et al., 2026). Pulp could be used as raw material in food formulations for candy production (Obasi et al., 2013). 
Pulp flour can be incorporated into infant foods to improve appetite and address the problem of scurvy and micronutrient deficiencies (Asoiro et al., 2017). The fruit is also chewed by most women in Nigeria to improve lactation and combat genital infections (Balogun et al., 2013). Leaves and bark are used as remedies for the treatment of infections such as diarrhea, cough, bronchitis, wound, stomachache, malaria, fever, ulcer and hemorrhoids (Bero et al., 2009; Doumbia et al., 2022). The present study compares the in vitro antioxidant properties of Dialium guineense pulp and seed, to investigate its role as a nutraceutical.
2.0	METHODS
2.1	Plant Collection and Identification

The seeds of Dialium guineense were obtained from Eke Market, Awka, Anambra State, Nigeria. Botanical authentication of the plant material was conducted by a taxonomist in the Department of Botany, Faculty of Biosciences, Nnamdi Azikiwe University, Awka. A voucher specimen was subsequently deposited in the departmental herbarium and assigned the herbarium accession number NAUH-70.
2.2	Sample Preparation

The pulp was separated from the fruits of Dialium guineense, while the seeds were collected separately. Both the pulp and seeds were dried at ambient room temperature for two weeks and subsequently milled into fine powder using a Corona manual grinding machine. The resulting powdered samples were then utilised for antioxidant analysis.
[bookmark: _Hlk205093812]2.3.1	DPPH Spectrophotometric Assay

The free radical scavenging activity of the natural antioxidants present in the leaf samples against the stable 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical was evaluated according to the method described by Mensor et al. (2001).
Reagents
1. DPPH – 2,2-diphenyl-2-picryl hydrazyl hydrate (0.3mM in methanol)
2. Methanol
Procedure
A 20 μL aliquot of the leaf extract was combined with 0.5 mL of 0.1 mM methanolic DPPH solution and 0.48 mL of methanol. The reaction mixture was incubated at room temperature for 30 minutes. Methanol alone was used as the blank, whilst a solution of DPPH in methanol without the addition of sample served as the positive control. Butylated hydroxytoluene (BHT) was employed as the reference standard. Following incubation, the reduction in absorbance associated with the fading of the purple DPPH solution was quantified at 518 nm using 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 activity of the leaf samples was evaluated using the ABTS (2,2′-azino-bis-3-ethylbenzothiazoline-6-sulphonic acid) radical cation decolourisation assay, as described by Shirwaikar et al. (2006).


Reagent
ABTS Solution (7mM with 2.45mM ammonium persulfate)
Procedure
 ABTS radical cations (ABTS⁺) were generated by reacting a 7 mM ABTS solution with 2.45 mM ammonium persulphate. The resulting mixture was incubated in the dark at room temperature for 12–16 hours prior to use. Subsequently, 0.5 mL of each sample was mixed with 0.3 mL of the ABTS working solution, and the final volume was adjusted to 1 mL with ethanol. The absorbance was then measured at 745 nm using a spectrophotometer (Genesys 10-S, USA), and the percentage inhibition was calculated using the appropriate formula.Inhibition (%) =  (Control – test) × 100
                                      Control

2.3.3	Measurement of Superoxide Scavenging Activity
The superoxide radical scavenging activity of the samples was evaluated in accordance with 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 reaction mixtures comprising 3.0 mL of phosphate buffer, 0.02 mL of leaf sample solution (20 mg), 0.2 mL of EDTA, 0.1 mL of nitroblue tetrazolium (NBT), 0.05 mL of riboflavin, and 2.64 mL of buffer solution. Control tubes were prepared in an identical manner, with dimethyl sulphoxide (DMSO) substituted for the test samples. All reaction mixtures were vortexed, and the initial absorbance was recorded at 560 nm using a spectrophotometer (Genesys 10-S, USA). The tubes were subsequently exposed to fluorescent light for 30 minutes, after which the absorbance was measured again at 560 nm. The change in absorbance before and after illumination was used as an indicator 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 40 mM hydrogen peroxide (H₂O₂) solution was prepared in phosphate buffer. Leaf samples (10 mg/10 μL) were added to 0.6 mL of the H₂O₂ solution, and the final reaction volume was adjusted to 3 mL. The absorbance of the mixture was measured at 230 nm using a spectrophotometer (Genesys 10-S, USA). A blank solution consisting of phosphate buffer without H₂O₂ was also prepared for comparison.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 1.0ml. 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.

3.3.6	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
Exactly 0.25 ml of the extracts was mixed with 0.25 ml of 200 mM Sodium phosphate buffer pH 6.6 and 0.25 ml of 1% Potassium ferrocyanide. The mixture was incubated at 50oC for 20 min, thereafter 0.25 ml of 10% trichloroacetic acid was added and incubated at 37oC for 10 min, 1 ml of the upper layer was mixed with 1 ml of distilled water and 0.2 ml of ferric chloride, and the absorbance was measured at 700 nm.
2.4	Data Analysis

All experimental data were analysed using the Statistical Package for the Social Sciences (SPSS) software for Windows, version 27 (SPSS Inc., Chicago, IL, USA). Results were expressed as mean ± standard error of the mean (SEM). Statistical comparisons between test and control groups were performed using analysis of variance (ANOVA) to determine the presence of significant differences among group means. The level of statistical significance was set at p < 0.05.
3.0	RESULTS
[bookmark: _Hlk228697835]3.1	Result of DPPH radical scavenging activity of D. guineense pulp and seed extracts
Both the seed and pulp extracts (Figure 1) showed higher scavenging activity at lower concentrations (5mg/mL, 10mg/mL) when compared to higher concentrations (50mg/mL, 100mg/mL).
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Values with similar indexes within the same peaks do not differ statistically at p<0.05. Values within the same peaks bearing different superscript letter were significantly different at p<0.05.
Figure 1. DPPH radical scavenging activity of D. guineense pulp and seed extracts.
3.2	Result of ABTS free radical scavenging activity of D. guineense pulp and seed extracts
There is dose-dependent effect of both seed and pulp extracts (Figure 2) on the scavenging activity of ABTS (2,2'-azino-bis- 3-ethyl benzthiazoline-6-sulphonic acid) free radicals as the concentrations increased, and there is no significant difference between the scavenging activity effect of the standard (Gallic acid) and the seed and pulp extracts at all concentrations tested.
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Values with similar indexes within the same peaks do not differ statistically at p<0.05.
Figure 2. ABTS free radical scavenging activity D. guineense of pulp and seed extracts.
[bookmark: _Hlk228698215]3.3 Result of Superoxide scavenging activity of D. guineense pulp and seed extracts
The seed extract (Figure 3) showed a higher scavenging activity than the pulp extract at concentrations (5mg/mL, 10mg/mL, 50mg/mL and 100mg/mL). Conversely, the pulp extract showed a higher scavenging activity at concentration (200mg/mL) than seed extract with no significant difference when compared with the standard (Gallic acid).
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Values with similar indexes within the same peaks do not differ statistically at p<0.05. Values within the same peaks bearing different superscript letter were significantly different at p<0.05.
Figure 3: The seed extract showed a higher scavenging activity than the pulp extract
[bookmark: _Hlk228698412]3.4 Result of Hydrogen peroxide scavenging activity of D. guineense pulp and seed extracts
There is a dose-dependent scavenging activity of both seed and pulp extracts against hydrogen peroxide (Figure 4). The pulp extract showed higher scavenging activity than the seed extract in all the concentrations tested, and at the concentration (200mg/mL), there is no significant difference between the pulp extract and the standard (Gallic acid).
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Figure 4. Hydrogen peroxide scavenging activity of D. guineense pulp and seed extracts.
3.5	Result of Hydroxyl radical scavenging activity of D. guineense pulp and seed.
The results showed that both D. guineense pulp and seed extracts exhibited concentration-dependent scavenging activity. At 5mg/ml, the pulp and seed extract demonstrated almost equivalent scavenging activity, while at 10 mg/ml and 50 mg/ml the pulp extract showed an activity that is higher than the seed (figure 5).  
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Values with similar indexes within the same peaks do not differ statistically at p<0.05. Values within the same peaks bearing different superscript letter were significantly different at p<0.05.
Figure 5: Hydroxyl radical scavenging activity of D. guineense pulp and seed.
3.6	Result of Ferric reducing antioxidant property of D. guineense pulp and seed extracts.
The pulp extract showed higher ferric reducing antioxidant property than the seed extract at all concentrations tested. Also, there is no significant difference between the ferric reducing antioxidant property and the standard (Gallic acid) at the concentrations of 20mg/ml, 40mg/ml and 80mg/ml tested.
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Values with similar indexes within the same peaks do not differ statistically at p<0.05. Values within the same peaks bearing different superscript letter were significantly different at p<0.05.
Figure 6. Ferric reducing antioxidant property of D. guineense pulp and seed extracts.
4.0	DISCUSSION
Plants rich in antioxidants confer protective effects against oxidative stress, crucial for preventing cellular damage, inflammation, and age-related diseases by maintaining cellular balance and preventing toxic free radical chain reactions. The antioxidant capacity of the different parts (seed and pulp) was assessed with six different invitro assays including DPPH, ABTS, superoxide, hydrogen peroxide, hydroxyl scavenging activities, and ferric reducing antioxidant power. 
The DPPH scavenging principle relies on antioxidants donating an electron or hydrogen atom, to the stable DPPH free radical, neutralizing it. In this study, D. guineense seed and pulp compared favourably at lower concentrations with the standard. At higher concentrations (50mg/mL and 100mg/mL), there is an observable reduction in antioxidant activity which could be because of pro-oxidant effect whereby some antioxidants lose an electron to a radical but then become a radical themselves or facilitate other harmful reactions, acting as pro-oxidants instead of antioxidants as shown in Figure 1. The seed extract of D. guineense showed higher antioxidant potential when compared to the pulp extract. This is similar to the result obtained by Olaleye et al (2019).
The ABTS free scavenging activity of D. guineense pulp and seed increased as the concentration increased with no significant difference when compared to that of the standard (Gallic) as shown in figure 2, with the seed demonstrating a higher activity than the pulp at all concentrations. 
Although the superoxide scavenging activity, hydrogen peroxide activity and ferric reducing antioxidant power increased as the concentration of D. guineense seed and pulp extracts increased, D. guineense pulp extract activities at highest concentrations were found to be higher than D. guineense seed extract activities and showed no significant difference when compared to the standard (Gallic acid) as shown in Figures 3,4 and 6 respectively. This may suggest that the pulp extract is a better scavenger of superoxide and hydrogen peroxide, and a strong reducing agent. 
In contrast, the hydroxyl radical scavenging activity of D. guineense seed extract was higher than D. guineense pulp extract at the highest concentration measured, with no significant difference when compared with the standard (Gallic acid) as shown in Figure 5. This may suggest that the seed extract is a better hydroxyl radical scavenger. This is also similar to the results obtained by Olaleye et al (2019).
CONCLUSION
The data obtained from this study is a clear indication of rich antioxidant properties of D. guineense which is attributed to their source of phytochemicals and are responsible for their therapeutic benefits critical in combating diseases and cellular damage, boosting immune support, enhancing skin, and inflammation modulation.
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D. guineense Pulp	5mg/ml 	10mg/ml	50mg/ml	100mg/ml	200mg/ml	46.816479999999999	52.247190000000003	60.486890000000002	69.101119999999995	76.966290000000001	D. guineense 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	80.150000000000006	82.022000000000006	85.393000000000001	
Hydrogen peroxide (%)




D. guineense fruit	5mg/ml	10mg/ml	50mg/ml	100mg/ml	200mg/ml	35.767789999999998	50.67	60.486890000000002	54.49438	60.861420000000003	D. guineense Seed	5mg/ml	10mg/ml	50mg/ml	100mg/ml	200mg/ml	35.767789999999998	44.007489999999997	56.554310000000001	65.730339999999998	77.153559999999999	Gallic acid	5mg/ml	10mg/ml	50mg/ml	100mg/ml	200mg/ml	71.161000000000001	76.778999999999996	79.212999999999994	80.899000000000001	83.707999999999998	
Hydroxyl Radical (%)




 D. guineense Pulp	0mg/ml	10mg/ml	20mg/ml	40mg/ml	80mg/ml	0	73.760000000000005	82.62	88.65	90.07	D. guineense seed 	0mg/ml	10mg/ml	20mg/ml	40mg/ml	80mg/ml	0	34.35	61.99	77.2	79.61	Gallic acid 	0mg/ml	10mg/ml	20mg/ml	40mg/ml	80mg/ml	0	77.599999999999994	85.13	93.95	96.62	
Inhibition (%)




D. guineense Pulp 	5mg/ml 	10mg/ml	50mg/ml	100mg/ml	85.73	87.05	80.849999999999994	84.3	D. guineense Seed 	5mg/ml 	10mg/ml	50mg/ml	100mg/ml	86.11	87.27	86.61	84.47	Ref (BHT) BH 	5mg/ml 	10mg/ml	50mg/ml	100mg/ml	92.19	92.71	93.64	94.26	
DPPH (%)




100mg/ml	D. guineense Pulp (%)	D. guineense Seed (%)	Gallic acid	55.179699999999997	67.019030000000001	74.206999999999994	200mg/ml	D. guineense Pulp (%)	D. guineense Seed (%)	Gallic acid	57.505290000000002	68.287530000000004	78.858000000000004	300mg/ml	D. guineense Pulp (%)	D. guineense Seed (%)	Gallic acid	59.408029999999997	71.24736	82.03	
ABTS (%)




D. guineense Pulp 	5mg/ml 	10mg/ml	50mg/ml	100mg/ml	200mg/ml	41.946899999999999	41.616160000000001	57.383969999999998	58.723399999999998	77.829099999999997	D. guineense Seed	5mg/ml 	10mg/ml	50mg/ml	100mg/ml	200mg/ml	56.472799999999999	61.460450000000002	65.838509999999999	65.639809999999997	69.265029999999996	Gallic acid	5mg/ml 	10mg/ml	50mg/ml	100mg/ml	200mg/ml	64.418000000000006	79.180999999999997	80.873999999999995	83.302000000000007	84.847999999999999	
Superoxide (%)







