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Antioxidant Potential of Four Wild Edible Fruits from Ivorian Flora: Adansonia digitata L., Parkia biglobosa (Jacq. Benth.), Tamarindus indica L. and Aframomum melegueta (K. Schum.)


Abstract
Wild edible fruits represent valuable dietary resources with significant nutritional and functional properties, largely attributable to their ability to mitigate oxidative stress through bioactive phenolic compounds. This study investigated the polyphenolic composition of Adansonia digitata (baobab), Parkia biglobosa (locust bean), Tamarindus indica (tamarind), and Aframomum meleguetta (alligator pepper), species widely consumed by rural populations in Côte d'Ivoire. Total polyphenol and flavonoid contents, along with antioxidant capacity, were assessed in extracts prepared from baobab leaves, as well as from the pulps (baobab, locust bean, tamarind) and seeds (baobab, locust bean, alligator pepper). Extractions were performed using aqueous solvents, including water, acidified water with citric acid, and water ethanol mixtures.
Phytochemical screening revealed the presence of secondary metabolites polyphenols (notably flavonoids), sterols, terpenes, and alkaloids in varying proportions across species. The highest polyphenol concentration was observed in baobab leaf extracts obtained with acidified water (309 mg GAE/g), followed by tamarind pulp (105 mg GAE/g), baobab pulp (102.33 mg GAE/g), alligator pepper (100.33 mg GAE/g), and locust bean pulp (55.33 mg GAE/g). Polyphenols in baobab and locust bean seeds were detected only in trace amounts. A similar trend was observed for flavonoids, with baobab leaves containing the highest levels. Antioxidant capacity, measured as Trolox equivalents, was likewise greatest in baobab leaf extracts (150.14 µmol TE/g).
These findings highlight the nutritional and therapeutic value of baobab, locust bean, tamarind, and alligator pepper, supporting their traditional applications in food and medicine, while also reinforcing their potential as functional ingredients for health-promoting interventions.
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Introduction 
The traditional use of wild edible plants for vital nutritional, medicinal, and wellbeing purposes remains prevalent in developing countries. The fruits, leaves, flowers, and seeds of naturally occurring trees and shrubs are frequently employed as condiments, ingredients, or natural colourants in medicine and food preparations (Ambé et al., 2001; Agati et al., 2020; Cherif-Soumahoro et al., 2022).
In Côte d'Ivoire, several species of wild fruit are well known among rural populations and serve as an alternative source of nutrients, such as vitamins, minerals and fibre, particularly during periods of food scarcity (Douati et al., 2017; Adopo et al., 2024). Notably, Adansonia digitata (baobab), Parkia biglobosa (locust bean), Tamarindus indica (tamarind) and Aframomum melegueta (Alligator pepper) are endemic or widely used species. The different parts of these plants (leaves, fruits, and seeds) are consumed as both food and traditional medicine (Kaboré et al., 2011; N’cho et al., 2025; Audu et al., 2025). The fruits and seeds of these plants are utilised both in their raw state and processed into juices, sauces, flours, or medicinal formulations. They are also potential sources of vital nutrients, including proteins, carbs, fibres, minerals, and bioactive substances (Leakey et al., 2022). The recognised health benefits of these plants are linked to their antioxidant potential. For instance, baobab pulp and seeds have a high nutritional content, comprising fibres, vitamins, proteins, lipids, and minerals (Lageiro et al., 2025). Baobab pulp extracts also display high total phenolic content and strong antioxidant activity (Braca et al., 2018; Thompson et al., 2024). Similarly, Parkia biglobosa is distinguished by its high flavonoid content, which contributes to its antioxidant properties (Termote et al., 2022; Audu et al., 2025). Aframomum melegueta also demonstrates remarkable antioxidant potential (Onoja et al., 2014). Tamarindus indica shown antimicrobial, antiviral, antioxidant, and anti-inflammatory activity (Tavanappanavar et al., 2023). Despiste the abundance and diversity of these plants, there is lack of information available about their phytochemical and antioxidant properties from Cote d’Ivoire. Demonstrating the presence of natural antioxidants in extracts from baobab, locust bean, tamarind and alligator pepper organs would provide significant scientific value and support the promotion of Côte d'Ivoire's forest biodiversity. Therefore, examining their phytochemistry and bioactivity under traditional extraction conditions is timely and necessary. This study aimed to analyse the phytochemical constituents, and the in vitro antioxidant potential extracts of four non-timber forest products from the Ivorian flora: Adansonia digitata L., Parkia biglobosa (Jacq. Benth.), Tamarindus indica L. and Aframomum melegueta (K. Schum.).
Materials and Methods
Plant Material
The plant material consisted of leaves, pulp and seeds of Adansonia digitata (baobab), pulp and seeds of Parkia biglobosa (locust bean) collected from Bouaké market (7° 41' 49.852" N 5° 1' 29.384" W) between in April 2023. Sweet fruits of Tamarindus indica (tamarind) were collected from Yamoussoukro market (6°49'13.44" N 5°16'37.56"W), while seeds of Aframomum melegueta (Alligator pepper) were obtained from Bondoukou market (8° 2' 52.379" N 2° 48' 28.31" W) during the same period. The samples collected were oven-dried at 40 °C for 72 hours. After drying, the leaves and seeds were ground using a traditional mortar and pestle, then passed through a 0.2 mm sieve. All samples were stored at 4 °C until analysis.
Chemical Reagents
The chemical reagents used for this study were of analytical grade. Among these chemical reagents, Folin-Ciocalteu, sodium nitrite, aluminum chloride, calcium carbonate, sodium hydroxide and methanol were purchased from Carlo Erba (Spain). The gallic acid and 6-hydroxy-2, 5, 7, 8-tetramethylchroman-2-carboxylic acid (Trolox), quercetin, and potassium peroxodisulfate were provided by Sigma-Aldrich (Germany). The 2, 2’azinobis (3-ethylbenzothiazoline-6-sulphonic acid) diammonium salt (ABTS) was purchased from Biochem (France).
Methods
Extraction of polyphenolic compounds
100 g of powder from leaves, pulp and seeds of the wild edible plants studied were macerated or infused in 500 mL of three solvents such as distilled water, acidified water with citric acid (0.01 N) and 50 % ethanol (EtOH) at room temperature (28°C) with continuous stirring for 24 hours, three times in total. After vacuum filtration, the filtrates were combined and concentrated using a rotary evaporator (Büchi RII) at 40°C. The aqueous and ethanolic extracts obtained were stored at 4 °C in a refrigerator for subsequent analysis.
Phytochemical Screening
Qualitative phytochemical screening was performed to detect the presence of major secondary metabolites, including alkaloids, polyphenols, tannins, flavonoids, saponins, terpenoids and sterols. Following the procedure described by Bagré et al. (2011) with minor modifications, aqueous, acidified water and ethanolic extracts of baobab, locust bean, tamarind and alligator pepper were screened.
Test for polyphenols
A drop of 2% alcoholic ferric chloride solution was added to 2 mL of the extracts. These were an aqueous and ethanolic solution. The appearance of blackish-blue or dark green coloring indicates a positive reaction.
Test for flavonoids
Two millilitres of the extract were dried on a sand bath. The resulting dry residue was cooled and dissolved in 5 ml of hydrochloric alcohol. Then, two to three magnesium shavings were added to the mixture. The appearance of a pink-orange or purple colour after adding three drops of isoamyl alcohol indicates the presence of flavonoids. 
Test for alkaloids
Six millilitres of plant extract were dried on a sand bath. The residue was then dissolved in 6 ml of ethanol at 60 °C. Finally, two drops of Dragendorff reagent were added to the resulting solution. The presence of alkaloids was indicated by the appearance of a precipitate or an orange colour.
Test for tannins
Tannins catechic
One millilitre of freshly prepared 10% potassium hydroxide (KOH) was added to one millilitre of the extract. The presence of tannins was indicated by a dirty white precipitate.
Tannins gallic 
One gram of powder from the test plant was weighed into a beaker, to which 10 ml of distilled water was added. The mixture was boiled for five minutes. Then, two drops of 5% FeCl₃ were added. The production of a greenish precipitate indicated the presence of tannins.
Test for leucoanthocyanins
Five millilitres of hydrochloric acid and one millilitre of isoamyl alcohol were added to a test tube containing two millilitres of evaporated plant extract. The mixture was heated in a water bath at 80°C for 15 minutes, then for a further 30 minutes. The production of a red-cherry or purplish colouration indicated the presence of leucoanthocyanins.
Test for saponin
A mass of 0.1 g of dry extract was dissolved in 10 ml of distilled water. The resulting solution was stirred vigorously for 45 seconds. After stirring, the solutions were left to stand for 15 minutes. The presence of persistent foam greater than 1 cm in height indicates the presence of saponins.
Test for sterols and polyterpenes
Liebermann's reagent was used for this demonstration. A mass of 0.1 g of dry leaf extract was dissolved in 1 ml of acetic anhydride in a test tube. Then, 0.5 ml of concentrated sulphuric acid was added. The appearance of a purple or violet ring at the interface, which turns blue and then green, indicates the presence of sterols and polyterpenes.
Determination of polyphenolic compounds
Polyphenols contents
Polyphenols contents were determined by colorimetry using Singleton and Rossi method (1965), as modified by Wood et al. (2002). A diluted Folin-Ciocalteu reagent (1:10 v/v, 2.5 ml) was added to 30 μL of the sample. After incubating in the dark at room temperature for 2 minutes, 2 ml of aqueous sodium carbonate (75 g/l) was added. After gentle stirring, the mixture was incubated in a water bath at 50 °C for 15 minutes, then rapidly cooled to stop the reaction. Absorbance was measured at 760 nm, using distilled water as the blank. A calibration curve was produced using gallic acid at various concentrations (0-1 g/l). Analyses were performed in triplicate, and the polyphenol level was expressed as milligrams of gallic acid equivalent per gram of dry extract (mg GAE/g).
Flavonoids contents
Flavonoids contents were determined using the method described by Marinova et al. (2005). A volume of 0.75 ml of 5% (w/v) sodium nitrite (NaNO₂) was added to 2.5 ml of extract in a 25 ml flask. Then, 0.75 mL of aluminium chloride (AlCl₃) at 10% (m/v) was added to the mixture and it was incubated for six minutes in the dark. After incubation, 5 ml of 1N sodium hydroxide (NaOH) were added, bringing the volume up to 25 ml. The mixture was stirred vigorously before being analysed using a UV-visible spectrophotometer. A reading was taken at 510 nm, using distilled water as a blank. A calibration curve was created using quercetin at different concentrations (0, 0.15, 0.3, 0.9, 1.2 and 1.5 g/l). The tests were performed in triplicate, and the flavonoid content was expressed as milligrams of quercetin equivalents per gram of extract (mg QE/g).
Determination of Antioxidant Activity 
The ABTS radical activity assay was performed using the method described by Teow (2007), with modifications. The ABTS°+ radical cation was produced by mixing an 8 mM ABTS salt solution with a 3 mM potassium persulfate solution. This solution was then incubated at room temperature (30 ± 2 °C) for 16 hours in the dark. The analytical solution was prepared before each dosing series by diluting the ABTS stock solution with methanol until an absorbance of 0.7 ± 0.02 at a wavelength of 734 nm was obtained. A volume of 3.9 mL of the ABTS°+ mixture, diluted in methanol, was added to a small volume (0.1 mL) of the sample (standard or extract). After vigorous stirring, the mixture was incubated in the dark at room temperature for 6 minutes. The absorbance of the mixture was measured using a UV-visible spectrophotometer at a wavelength of 734 nm. The results were expressed as micromoles of Trolox equivalent per gram of extract (μmol/g TE), obtained by comparing the percentage degradation of ABTS°+ by Trolox with that of the sample. The percentage degradation of ABTS°+ (A) was calculated as follows:
A (%) = (Ablank- Aextrait) / (Ablank x 100)
With, A734blanc= absorbance of the blank; A734extract = absorbance of the extract after incubation.
Statistical Analysis
The results were presented as mean values ± SD (standard deviation). One-way analysis of variance (ANOVA) with Tukey’s HSD post hoc comparison was employed to identify significant differences at a p value < 0.05. Pearson’s correlation coefficient was performed to assess the association of total polyphenolic, flavonoid contents and antioxidant activity. The statistical analysis was conducted using IBM SPSS statistics version 20 for windows software.

Results and Discussion
Results
Phytochemical screening 
Table I shows the results of the phytochemical screening performed on aqueous, acidified water and ethanolic extracts from different parts of baobab, locust bean, tamarind and alligator pepper plants. Overall, a significant presence of polyphenols, particularly flavonoids, was observed in the pulp of the baobab, locust bean and tamarind fruits, as well as in aqueous, acidified water and ethanolic extracts of the Alligator pepper and baobab leaves. These flavonoids are present in trace amounts in baobab and locust bean seeds. Alkaloids are present in small quantities in alligator pepper seeds and in trace amounts in baobab leaves but are absent from the other parts of these plants. Tannins are present in high concentrations in baobab leaves and in trace amounts in the pulp of locust bean, tamarind and baobab trees, but are absent from the seeds. Saponins are present in average concentrations in baobab and locust bean pulp. Sterols and terpenes are present in baobab leaf extracts and in locust bean, tamarind and baobab pulp extracts, as well as in alligator pepper seed extracts. Leucoanthocyanins are absent from all extracts but present in Alligator pepper seeds.
Polyphenolic content
[bookmark: _Hlk207615369]The polyphenol content of different plant extracts is statistically significant (p < 0.05) (Table 2). Quantitative analysis of total polyphenols revealed substantial variability among the plant matrices investigated. Baobab leaves exhibited the highest concentrations, particularly when extracted using an acidified water infusion (309 ± 8.72 mg GAE/g) or an ethanol infusion (301.1 ± 5.1 mg GAE/g). These values markedly exceeded those observed in all the other tested plant materials, highlighting the leaves as an exceptionally rich source of phenolic compounds. By contrast, baobab and tamarind pulp demonstrated intermediate levels ranging from approximately 80 to 105 mg GAE/g, depending on the extraction method. The locust bean pulp contained comparatively low to moderate amounts (30–55 mg GAE/g). Interestingly, alligator pepper exhibited appreciable but variable concentrations (36–100 mg GAE/g), depending on the solvent extraction. However, polyphenol content of baobab and locust bean seeds is present in trace amounts.
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Table 1. Phytochemical screening of selected plants materiel extracts
	Plant materiel
	Extraction mode
	Polyphenols
	Flavonoids
	Alkaloids
	Tannins catechic
	Tannins gallic
	Leucoanthocyanins
	Saponins
	Sterols and polyterpenes

	Baobab leaves
	AE
	++
	++
	+
	++
	++
	-
	+
	++

	
	AWE
	+++
	+++
	+
	+++
	+++
	-
	+
	+++

	
	EE
	+++
	+++
	+
	+++
	+++
	-
	+
	+++

	Baobab pulp
	AE
	++
	++
	-
	+
	++
	-
	++
	++

	
	AWE
	+++
	+++
	-
	+
	++
	-
	++
	++

	
	EE
	+++
	+++
	-
	+
	++
	-
	++
	++

	Baobab seeds
	AE
	+
	+
	-
	-
	-
	-
	-
	+

	
	AWE
	+
	+
	-
	-
	-
	-
	-
	+

	
	EE
	+
	+
	-
	-
	-
	-
	-
	+

	 locust bean pulp
	AE
	++
	++
	-
	+
	-
	-
	++
	++

	
	AWE
	+++
	+++
	-
	+
	-
	-
	++
	++

	
	EE
	+++
	+++
	-
	+
	-
	-
	++
	++

	 locust bean seeds
	AE
	+
	+
	-
	-
	-
	-
	-
	++

	
	AWE
	+
	+
	-
	-
	-
	-
	-
	++

	
	EE
	+
	+
	-
	-
	-
	-
	-
	++

	Tamarind pulp
	AE
	++
	++
	-
	+
	-
	-
	-
	++

	
	AWE
	+++
	+++
	-
	+
	-
	-
	-
	++

	
	EE
	+++
	+++
	-
	+
	-
	-
	-
	++

	Grain of paradise
	AE
	++
	++
	++
	-
	-
	++
	-
	+++

	
	AWE
	+++
	+++
	++
	-
	-
	++
	-
	+++

	
	EE
	+++
	+++
	++
	-
	-
	++
	-
	+++


AE: Aqueous extract; AWE: Acidified water extract; EE: Ethanol extract; +++: strongly present, ++: Moderately present, +: Slightly present. -: Absent


Table 2. Polyphenols content of selected plants materiel extracts
	
	 
	Baobab leaves
	Baobab pulp
	Locust bean pulp
	Tamarind pulp
	Alligator pepper

	Aqueous extract
	Maceration
	[bookmark: _Hlk207470461]160.67 ± 1.87 a
	[bookmark: _Hlk207473761]78.33 ± 2.24 a
	[bookmark: _Hlk207470543][bookmark: _Hlk207473504]30.67 ± 1.12 a
	[bookmark: _Hlk207473663]75.33 ± 3.33 a
	[bookmark: _Hlk207470633]36.67 ± 2.32 a

	
	Infusion
	250.33 ± 2.84 d
	80.35 ± 3.5 a
	40.33 ± 3.41 ab
	90.12 ± 5.2 b
	50.67 ± 3.45 ab

	Acidified Water extract
	Maceration
	220.66 ± 5.50 c
	80.33 ± 2.76 a
	33.67 ± 2.55 ab
	90 ± 3.86 b
	47± 2.62 ab

	
	Infusion
	[bookmark: _Hlk207470477][bookmark: _Hlk207473521]309 ±8.72 e
	80.67 ± 9.23 a
	47.67 ± 9.1 bc
	90.33 ± 5.34 b
	69.33 ± 3.72 c

	Ethanol extract
	Maceration
	200 ± 4.25 b
	100.67 ± 3.31 b
	45.33 ± 1.47 bc
	100 ± 1.12 bc
	60.33± 4.36 bc

	
	Infusion
	301.1 ± 5.1 e
	[bookmark: _Hlk207470564]102.33 ± 5.17 b
	[bookmark: _Hlk207473866]55.33 ± 1.98 c
	[bookmark: _Hlk207470649]105 ± 6.77 c
	[bookmark: _Hlk207473821]100.33 ± 4.84 d


Values are presented as mean ± SD. Values followed by the same letters in the same column are not significantly different at p ≤ 0.05.
Table 3. Flavonoids content of selected plant material extracts
	
	
	Baobab leaves
	Baobab pulp
	Tamarind pulp
	Alligator pepper

	Aqueous extract
	Maceration
	[bookmark: _Hlk207474018]20.58 ± 3.64 a
	[bookmark: _Hlk207474144]20.5 ± 0.94 a
	[bookmark: _Hlk207474186]20.51 ± 0.94 a
	[bookmark: _Hlk207474234]10.26 ± 0.39 a

	
	Infusion
	20.72 ± 2.4 a
	20.71 ± 1.72 a
	20.91 ± 0.67 a
	10.41 ± 0.47 a

	Acidified water extract
	Maceration
	40.3 ± 2.56 c
	20.63 ± 2.01 a
	20.60 ± 1.59 a
	10.21 ± 0.82 a

	
	Infusion
	[bookmark: _Hlk207474036]40.79 ± 1.93 c
	[bookmark: _Hlk207474159]30.76 ± 0.92 b
	[bookmark: _Hlk207474203]28.9 ± 1.8 b
	10.53 ± 1.51 a

	Ethanol extract
	Maceration
	30.26 ± 1.33 b
	20.89 ± 0.5 a
	20.81 ± 1.15 a
	10.55 ± 0.21 a

	
	Infusion
	30.66 ± 1.78 b
	21.03 ± 2.21 a
	21.56 ± 2.24 ab
	[bookmark: _Hlk207474249]10.76 ± 1.62 a


Values are presented as mean ± SD. Values followed by the same letters in the same row are not significantly different at p ≤ 0.05.


Flavonoid Content
As see in table 3, flavonoid content revealed a distribution pattern consistent with that of the total polyphenols, with statistically significant differences (p < 0.05) observed across the selected plants materials. Flavonoid levels in different parts of the wild edible plants varied from 10.26 ± 0.39 to 40.79 ± 1.93 mg EQ/g dry matter. Baobab leaves emerged as the richest source of flavonoids once again, particularly when extracted using acidified water, yielding concentrations of 40.79 ± 1.93mg EQ/g. In comparison, baobab and tamarind pulp exhibited moderate levels, ranging from 20.5 ± 0.94 to 30.76 ± 0.92 mg EQ/g, depending on the extraction conditions. These values were substantially lower than those of the leaves. In contrast, Alligator pepper consistently contained the lowest flavonoid levels with values ranging from 10.26 to 10.76 mg EQ/g.

Antioxidant Capacity
The antioxidant capacity, measured via the ABTS assay, reflected the observed polyphenolic and flavonoid profiles (Figure 1). Baobab leaves again emerged as the most potent source, reaching up to 150 µmol TE/L, especially under hydroethanolic extraction conditions. Tamarind pulp also showed considerable antioxidant potential (60–80 µmol TE/L), outperforming baobab pulp, locust bean pulp, and A. melegueta seeds, which yielded moderate to low values (30–60 µmol TE/L).


Figure 1. Antioxidant capacity of selected plant materiel extracts

Correlation of antioxidant activity with the phytochemical contents
The results of Pearson correlation revealed a significant and positive correlation of antioxidant or ABTS°+ radical cation activity with total polyphenol, r varying from 0.54 to 0.81 (p < 0.001). However, there were no significant correlations with total flavonoids, varying from - 0.22 to 0.25 (p = 0.383).

Discussion
The phytochemical screening carried out on different extracts of leaves, pulps, and seeds of the studied plants revealed the presence of polyphenols, including flavonoids, tannins, saponins, alkaloids, sterols, and terpenes. These results are consistent with earlier findings by Neyro et al. (2023), Adopo et al. (2024), and Audu et al. (2025), who reported a similar distribution of secondary metabolites in aromatic edible plants. The detected metabolites are known to contribute to diverse bioactivities functions: flavonoids with antioxidant capacity, tannins with astringent properties, saponins with surfactant effects, and alkaloids with stimulatory activity. Catechic and gallic tannins were detected exclusively in baobab leaves, whereas alkaloids were present only in alligator pepper, in agreement with Ibekwe et al. (2010). Conversely, Ikpeme et al. (2012) reported polyphenols in locust bean seeds, highlighting variability across plant origins and analytical conditions. The presence of these phytochemicals is likely to contribute to the promotion of human health due to their various properties (antioxidant activity, prevention of cancer, cardiovascular and neurodegenerative diseases) (De Carvalho et al., 2021).
The total polyphenol content across extracts ranged from 30.67 ± 1.12 to 309 ± 8.72 mg GAE/g dry weight with baobab leaves exhibited the highest content (160.67–309 mg GAE/g). This value remains low than previously reported value range for the leaves from Morocco, Burkina Faso and Nigeria (3200–3700 mg GAE/100 g) (Omale et al., 2008, Lamien-Meda et al., 2008; Mohammed et al., 2024). Polyphenols content from baobab, locust bean and tamarind pulp range from 30 to 105 mg GAE/g. A previous study by Neyro et al (2023) has also reported higher amount (13.39 to 64.25 mg GAE/g) of phenolic compounds in twelve wild edible plants locally consumed by rural communities in northern Uganda. In contrast, other studies have shown higher flavonoid content of wild edible plants compared to ours. These values align with previous reports but remain lower than those of Compaoré et al. (2011) and Braca et al. (2018), who found higher polyphenolic values in baobab, tamarind, and locust bean pulps. The differences observed could be explained by differences in geographical distribution, variability of soil nutrients and secondary metabolite extraction mode (Koffi et al, 2021)
Total flavonoid contents also varied by organ, with baobab leaves again registering the highest levels (20.58–40.79 mg QE/g), followed by baobab pulp (20.5–30.76 mg QE/g), tamarind pulp (20.51–28.9 mg QE/g), and alligator pepper (10.26–10.76 mg QE/g). These results are comparatively higher than those of Asare et al., (2025), who reported TFC of baobab pulp ranged between 0.18 and 2.04 mg/g from Ghana. In contrast, our values remain lower than those of Lamien-Meda et al (2008), and Audu et al (2025), who reported higher flavonoid concentrations in baobab and locust bean pulps. The absence of detectable flavonoids in locust bean pulp in this study is consistent with Lamien-Meda et al (2008). The higher flavonoid content in baobab leaves compared to pulp may be explained by environmental exposure, since flavonoids function as photoprotective agents (Imran et al., 2019). Indeed, N’guessan et al. (2022) demonstrated that flavonoids accumulate in aerial tissues to mitigate the harmful effects of solar radiation. Naturally, flavonoids are reported to have a wide range of beneficial effects on humans and are therapeutically potent against a wide range of diseases (Ullah et al., 2020). The variation of flavonoids contents in the non-timber forest plants could be attributed to the difference in plant species, environmental conditions, plant parts used, and the solvent used for extraction (Nawaz et al., 2020; Nguyen et al., 2021).
Antioxidant capacity, assessed using the TEAC assay, ranged from 27.44 to 150.14 μmol Trolox equivalents (TE)/g dry weight. As with polyphenol and flavonoid content, baobab leaves showed the strongest antioxidant activity, irrespective of solvent or extraction method. A strong correlation was observed between polyphenol content and antioxidant potential in baobab (leaves and pulp), locust bean pulp, tamarind pulp, and Alligator pepper. These results are consistent with those of Lamien-Meda et al. (2008) and Braca et al (2018) who demonstrated significant correlations between total polyphenol content and antioxidant activity using the reducing power and radical scavenging activity toward synthetic radicals (DPPH and ABTS). Nevertheless, our value remains lower than those reported by Lamien-Meda et al. (2008) and Braca et al (2018), likely due to differences in extraction solvent, environmental conditions, and plant parts used. Interestingly, infusion generally produced higher yields than maceration, particularly when mixed solvents (ethanol–water or acidified water) were applied. This improvement likely results from the combined effects of increased solubility of phenolic compounds in polar-organic mixtures and the enhanced desorption of bound antioxidants at elevated temperatures (Alara et al., 2021; Ben et al., 2021). Such solvent–temperature interactions may liberate conjugated or cell wall–bound phenolics that remain inaccessible under aqueous maceration conditions (Bezruk et al., 2022). The variability in antioxidant activity across organs and extraction methods emphasizes the need to standardize extraction conditions to maximize yield and bioefficacy.

Conclusion
This study provides strong evidence that wild edible fruits from Côte d’Ivoire namely Adansonia digitata, Parkia biglobosa, Tamarindus indica, and Aframomum melegueta are valuable sources of bioactive secondary metabolites, particularly phenolic compounds and flavonoids. Among the species investigated, baobab leaves emerged as the richest matrix in both total polyphenols and flavonoids, which translated into the highest antioxidant capacity, irrespective of the extraction method employed. Tamarind pulp and grains of alligator pepper seeds also demonstrated notable levels of bioactive compounds, whereas Adansonia digitata and Parkia biglobosa seeds exhibited only trace amounts. A strong positive correlation was observed between polyphenol contents and antioxidant potential, confirming the central role of these metabolites in radical scavenging activity. The superiority of acidified aqueous and hydroethanolic infusions over simple maceration further highlights the importance of solvent polarity and extraction conditions in maximizing the recovery of bioactive compounds.
From a broader perspective, these findings reinforce the nutritional, pharmacological, and economic value of these indigenous plant resources. Given their abundance and traditional use in local diets and medicine, these plants hold significant promise for application in the development of natural antioxidants for food preservation, nutraceuticals, and phytopharmaceutical formulations. In particular, the valorization of baobab leaves, and tamarind pulp could contribute to improved food security and health promotion in rural communities, while also providing potential opportunities for sustainable bioproduct development.

[bookmark: _GoBack]Ethics statement
No human or animal subjects were used in this research.
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