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Phytochemical Investigation and Evaluation of the Antioxidant and Antibacterial Potentials of the Organs of Adenanthera pavonina (Fabaceae)  
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ABSTRACT 

	
Aims: This study aims to evaluate the pharmacological potential of Adenanthera pavonina (Fabaceae), an ornamental plant from Côte d’Ivoire.
Methodology: For this purpose, hydroethanolic extracts from the leaves, seeds, and trunk bark of Adenanthera pavonina were prepared. These extracts were then subjected to phytochemical screening using detection tests (color reactions and precipitation), as well as spectrophotometric quantification of total phenols, flavonoids, and condensed tannins. Additionally, the antioxidant activity of these extracts was evaluated using the DPPH (free radical scavenging) and FRAP (ferric reducing antioxidant power) assays. Finally, their antibacterial activity was assessed against five resistant bacterial strains.
Results: Phytochemical analysis, carried out through qualitative and quantitative tests, revealed the presence of various bioactive compounds such as polyphenols, flavonoids, coumarins, tannins, and saponins. The FRAP and DPPH tests demonstrated an exceptional antioxidant activity in the bark (IC50 = 0.00268 mg/mL), surpassing that of vitamin C (0.0045 mg/mL), a natural antioxidant. The bark also exhibited bactericidal activity at 100 mg/mL against Escherichia coli and Pseudomonas aeruginosa, unlike the other plant parts.
Conclusion: these results highlight the potential of A. pavonina from Côte d’Ivoire as a source of natural antioxidants and antibacterial agents, justifying further research for the isolation of its active compounds.
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1. INTRODUCTION

Adenanthera pavonina (Fabaceae) is a fast-growing tree belonging to the Mimosaceae subfamily. This tree is also known as red bead tree, red sandalwood, saga tree, and coralwood tree, and is cultivated for forage and soil improvement. Adenanthera pavonina is native to India and Southeast China, and has been introduced to tropical regions worldwide, including Côte d’Ivoire, primarily for its ornamental value [1]. Various parts of the plant are widely used in ethnopharmacology for the treatment of diarrhea, asthma, boils, inflammation, rheumatism, and hematuria [1–4]. These traditional uses are supported by scientific evidence that attributes to the plant antidiarrheal, anti-inflammatory, analgesic, cytotoxic, antibacterial, antifungal, antioxidant, antidiabetic, and hypotensive activities [5–8]. However, despite its numerous virtues, the species introduced in Côte d’Ivoire remains poorly studied, and local scientific data are scarce. The present study thus aims to address this gap by characterizing the phytochemical composition and evaluating the antioxidant potential of the leaves, seeds, and bark of Adenanthera pavonina acclimatized in Côte d’Ivoire.

2. material and methods 
2.1 Material
2.1.1 Plant material  

The plant samples (leaves, seeds, and bark) of Adenanthera pavonina were collected from a tree growing in the garden of the Cercle Voile d’Abidjan, located in the Attécoubé district (Côte d’Ivoire), on January 24, 2025. Botanical identification was carried out by Dr. YAO Konan from the National Floristic Center of Félix Houphouët-Boigny University (Abidjan, Côte d’Ivoire), where a reference specimen is preserved in the herbarium under the number UCJ009619.………...

 2.1.2 Bacterial material

Five (05) clinically derived bacterial strains were used for antibacterial activity testing. These included two strains of Escherichia coli (2473C/25, 2411C/25), two strains of Staphylococcus aureus (2459C/25, 2404C/25), and one strain of Pseudomonas aeruginosa (2472C/25), all obtained from the biobank of the Pasteur Institute of Côte d’Ivoire (IPCI).

2.2 Methods
2.2.1 Preparation of crude hydroethanolic extracts

The plant samples (leaves, seeds, bark) were carefully cleaned and air-dried at room temperature in a well-ventilated area for two weeks, then ground into a fine powder using an electric grinder (BLENDER HGB66E, reference HGB660EI). For each organ, twenty (20) grams of powder were macerated in 100 mL of an 80% hydroethanolic solution for 24 hours. The process was repeated three times using the same plant residues. After filtration through filter paper, the collected macerates were pooled and concentrated under reduced pressure at 50°C using a rotary evaporator. The concentrated extracts were then dried in an oven at 40°C for three (03) days to remove any solvent residues and obtain the crude hydroethanolic extracts, which were used for phytochemical analyses and antioxidant potential evaluation.

2.2.2 Qualitative analysis

A qualitative phytochemical screening was carried out on the hydroethanolic extracts of the leaves, seeds, and bark of Adenanthera pavonina to detect the presence of major classes of secondary metabolites. To this end, colorimetric tests were performed using standard methods described in the literature [9–17].

2.2.3 Quantitative analysis

2.2.3.1 Determination of total phenolic content

The total phenolic content of the extracts was determined using the spectrophotometric method described in [18]. To 1 mL of each extract at a concentration of 0.1 mg/mL, 1.5 mL of Na2CO3 (17%, w/v) and 0.5 mL of Folin-Ciocalteu reagent (0.5 N) were added. The mixtures were incubated at 37°C for 30 minutes in the dark. The absorbance of each solution was measured at 760 nm against a blank consisting of the reaction mixture without extract. A calibration curve was previously established using gallic acid as a standard, with concentrations ranging from 0.000390625 to 0.2 mg/mL. The calibration line in the form y = ax + b was used to calculate the total polyphenol content of the samples. The total phenolic content (TPC), expressed in milligrams of gallic acid equivalent per gram of dry matter (mg GAE/g DM), was calculated using the following formula:



With Cf: concentration of the extract in gallic acid equivalent (mg EAG/mL); d: dilution factor; and Ci: concentration of the extract (g/mL).

2.2.3.2 Determination of Flavonoids

The total flavonoid content was determined using the aluminum chloride method described by Arvouet-Grand et al. (1994) [19]. For each assay, 2 mL of the extract at a concentration of 1 mg/mL were mixed with 2 mL of a 2% (w/v) aluminum chloride (AlCl3) solution in ethanol. After 10 minutes of incubation, the absorbance was measured at 415 nm using a spectrophotometer. A calibration curve was prepared using quercetin as the standard, with concentrations ranging from 0.00039 to 0.1 mg/mL. The total flavonoid content (TFC), expressed in milligrams of quercetin equivalent per gram of dry matter (mg QE/g DM), was calculated using the following formula:



With Cf: concentration of the extract in quercetin equivalent (mg QE/mL); d: dilution factor; and Ci: concentration of the extract (g/mL).

2.2.3.3 Determination of Condensed Tannins

The condensed tannin content was determined using the vanillin–hydrochloric acid reagent method described by Heimler et al. (2006) [20]. To 0.2 mL of each test extract (1 mg/mL), 1.5 mL of a 4% (w/v) ethanolic vanillin solution and 0.75 mL of concentrated HCl were added. The mixture was incubated for 15 minutes, and the absorbance was read at 500 nm. Quantification of condensed tannins was carried out using a linear calibration curve (y = ax + b) established with catechin as the standard, within a concentration range of 0.00078 to 0.05 mg/mL. The condensed tannin content (CTC), expressed in milligrams of catechin equivalent per gram of dry matter (mg CE/g DM), was calculated using the following formula:



With Cf: concentration of the extract in quercetin equivalent (mg QE/mL); d: dilution factor; and Ci: concentration of the extract (g/mL).

2.2.4 Assessment of Antioxidant Potential

2.2.4.1 DPPH test

The antioxidant activity of the extracts was evaluated based on their ability to scavenge the free radical DPPH• (2,2-diphenyl-1-picrylhydrazyl), according to the method described by Brand-Williams et al. [21], with slight modifications. DPPH• was dissolved in 80% ethanol to prepare a stock solution at a concentration of 0.03 mg/mL. Different concentration ranges of the extracts were prepared: from 0.015625 to 1 mg/mL for leaves (LE) and seeds (SE), and from 0.00078 to 0.5 mg/mL for bark (TE), reflecting its anticipated higher activity.
In dry and sterile test tubes, 1 mL of each extract concentration was mixed with 2 mL of the DPPH• solution. After shaking, the mixtures were incubated in the dark at room temperature for 30 minutes. Absorbance was measured at 517 nm against a blank composed of 2 mL of DPPH• solution and 1 mL of 80% ethanol. Ascorbic acid (vitamin C) was used as the positive reference control under the same conditions.
The percentage of DPPH• radical reduction (PR) was calculated for each concentration using the following formula: 
PR (%) = (1 - ) 100

Where:  
- Ae = absorbance of the sample (extract)  
- Ab = absorbance of the blank

2.2.4.2 FRAP test

The antioxidant reducing power of the extracts was evaluated using the FRAP (Ferric Reducing Antioxidant Power) method, according to a suitable protocol [22; 23]. To prepare the FRAP reagent, a mixture of 0.1 M acetate buffer (pH 3.6), 10 mM TPTZ, and 20 mM ferric chloride (10 :1 :1, v/v) was used. For the assay, 100 µL of each extract (0.25 mg/mL) were added to 3 mL of the freshly prepared FRAP reagent. After 4 minutes, absorbance was measured at 593 nm at room temperature. A calibration curve was established using Trolox as the standard, with a concentration range from 0.00039065 to 1 mg/mL. The antioxidant reducing activity of each sample was expressed in mM Trolox equivalent per gram of dry weight (mM TE/g DW).
2.2.5 Bacterial activity of the different crude extracts

2.2.5.1 Preparation of the Bacterial Inoculum

Bacterial strains were pre-cultured on selective media at 37°C for 24 hours. For each strain, one to two well-isolated colonies with homogeneous morphology were collected and suspended in 2 mL of sterile physiological water. The suspension was homogenized using a vortex, and its turbidity was adjusted to match the 0.5 McFarland standard using a densitometer. This standardized inoculum was immediately used to seed Mueller-Hinton (MH) agar, in accordance with the EUCAST-CASFM (2024) guidelines [24].

2.2.5.2 Evaluation of antibacterial activity

The antibacterial activity of the extracts was evaluated using two complementary methods: agar diffusion and liquid microdilution, after performing the sterility test. For this purpose, a stock solution of each extract was prepared at a concentration of 100 mg/mL in sterile distilled water, homogenized using a vortex, and then serially diluted twofold to obtain a range of concentrations.

a)	Agar Diffusion Method
This qualitative method was used to visualize the inhibitory effect by measuring the diameter of inhibition zones After plating Mueller-Hinton agar with the standardised inoculum, wells were drilled and filled with an identical volume (50 μL) of each extract concentration. Negative (sterile distilled water) and positive (standard antibiotics) controls were included. The plates were incubated at 37°C for 24 hours. An extract or negative control is considered active if the inhibition diameter is greater than or equal to 9 mm [25]. The activity of the antibiotic controls was interpreted according to the EUCAST-CASFM (2024) guidelines [24].

b)	Microdilution Method in Liquid Medium
This quantitative method was used to determine the Minimum Inhibitory Concentration (MIC), defined as the lowest concentration of extract that prevents any visible bacterial growth after incubation. The minimum bactericidal concentration (MBC) was determined by plating wells with no visible growth onto fresh Mueller-Hinton agar. The MBC corresponds to the lowest concentration that eliminates at least 99.9% of the bacterial cells. The MBC/MIC ratio was calculated to characterize the mode of action of the extracts. A ratio of MBC/MIC ≤ 2 indicates a bactericidal effect, whereas a ratio > 2 suggests a bacteriostatic effect [26].

2.2.6 Statistical analysis

A one-way analysis of variance (ANOVA) was performed using GraphPad Prism software version 8 (USA). Differences between means were considered statistically significant at a 0.01% level. All experimental measurements were carried out in triplicate, and results were expressed as mean ± standard deviation (SD).


3. results and discussion
3.1 Yield of crude extracts

Crude extracts were obtained by maceration in 80% hydroethanolic solution. Extraction yields of phytocompounds ranged from 9 ± 0.76% for seeds (SE) to 37.67 ± 1.45% for trunk bark (TE) (Table 1).

Table 1. Yield of crude extracts

	
	TE
	LE
	SE

	Yield (%)
	37,67 ± 1,45
	17,75 ±1,52
	9 ± 0,76


(TE) : Trunk bark Extract, (LE) : Leaf Extract, (SE) : Seed Extract

A statistical analysis (P < 0.0001) confirmed that the yield of TE was significantly higher than that of the leaves (LE, 17.75 ± 1.52%) and seeds (SE). The low standard deviation values attest to good reproducibility of the extractions. The high content of extractable compounds in the bark can be explained by its biological role, making it a tissue rich in secondary metabolites such as polyphenols and alkaloids. The low yield of the seeds suggests that their main components (lipids, proteins) are less soluble in the hydroethanolic solvent used.

3.2 Phytochemical screening using colorimetric tests

Phytochemical screening using colorimetric tests revealed the presence of several secondary metabolites in different organs of adenanthera pavonina (table 2). the total phenol analysis with fecl₃ was positive in all organs, with an intense blue-black coloration observed in the trunk bark, while the leaves and seeds showed a green-black hue, indicating a notable content of phenolic compounds but potentially distinct chemical profiles, with the bark standing out for its particular balance between hydrolyzable and condensed tannins.

Different classes of flavonoids were identified in the three organs using lead acetate, ammonia, and sulfuric vanillin tests. The first two confirmed a widespread presence, with the ammonia test specifically indicating the presence of flavones, flavonols, chalcones, and aurones in the bark. The sulfuric vanillin test, positive only for the seeds, suggests a specific presence of flavanols, such as catechin, and condensed tannins. These flavonoids, recognized for their role in combating free radicals and regulating cellular activity, contribute to oxidative stress prevention and support effective metabolism [24, 27].

Tannins and coumarins were also identified in all organs. The positive reaction to the Folin-Ciocalteu reagent and FeCl₃, the latter being characteristic of condensed tannins confirms a notable presence of phenolic compounds throughout the plant. Although the salted gelatin test, which detects tannins with strong protein affinity, was negative for the seeds, these metabolites are well-known for their potent antioxidant and antimicrobial activities, explaining the interest they generate [28, 29]. Moreover, the positive reaction to KOH in all extracts attests to the ubiquitous presence of coumarins, compounds known for their anticoagulant and antibacterial potential [30]. 
Sterols and terpenes were detected in the leaves and seeds. Finally, saponins were found only in the bark, with a foam index of 1000, indicating a particularly high concentration in this organ.
In conclusion, the leaves, seeds, and trunk bark of Adenanthera pavonina exhibit distinct yet complementary phytochemical profiles, rich in secondary metabolites with promising biological properties. These results corroborate previous studies by Yumita et al. [31] and fully justify the therapeutic interest in this species.
Table 2. Compounds detected in the different plant organs studied

	[bookmark: _Hlk212996792]Detected Compounds
	Reagent / Test
	 TE (observation)
	LE (observation)
	SE (observation)

	Polyphenols
	FeCl₃ (2%)
	(+) dark blue
	(+) dark green
	(+) dark green

	Flavonoids
	with ammonia
	(+) yellow and red  
cold conditions
	(+) yellow and red  
cold conditions
	(+) yellow and red  
cold conditions

	
	with vanillin-sulfuric reagent
	(-)
	(-)
	strawberry red

	
	with Pb(CH₃COO)₂
	(+) précipitate
	(+) précipitate
	(+) précipitate

	Tannins
	with Folin-Ciocalteu reagent
	(+) blue
	(+) blue
	(+) blue

	
	with salted gelatin
	(+) white precipitate
	(+) white precipitate
	(-)

	
	FeCl3 (2%)
	(+) bottle green
	(+) bottle green
	(+) bottle green

	Sterols & Terpenes
	With Liebermann-
Burchard reagent
	(-)
	(+) blue-green
	(+) blue-green

	Coumarins
	with 5% KOH
	(+) bright yellow, yellow-orange
	(+) bright yellow, yellow-orange
	(+) bright yellow, yellow-orange

	Saponins
	foam index
	(+) Im = 1000
	(-)
	(-)


TE: Trunk bark Extract, LE: Leaf Extract, SE: Seed Extract ,  (+) : Positive test ;  (-) : Negative test
[bookmark: _Hlk215136169]3.3 Total phenolic, flavonoid, and condensed tannin content

The quantification of phenolic compounds in different parts of Adenanthera pavonina was performed using spectrophotometric methods calibrated with appropriate reference standards. Total phenols were quantified using gallic acid as the standard (y = 15.796x + 0.0408), total flavonoids with quercetin (y = 21.6x + 0.0054), and condensed tannins with catechin (y = 0.9364x + 0.0013).
The results reveal distinct quantitative profiles depending on the plant organ (Table 3). The trunk bark extract exhibited the highest total phenolic content, with 463.676 ± 0.985 mg GAE/g dry weight (DW), followed by the leaves (60.479 ± 0.360 mg GAE/g DW) and seeds (12.368 ± 0.053 mg GAE/g DW). These values differ from those reported in the literature, where phenolic contents between leaves (81.379 ± 0.53 mg GAE/g) and bark (80.630 ± 1.83 mg GAE/g) are closer, possibly due to variations in geographical origin, growth conditions, extraction solvents, or analytical protocols [31].

The total flavonoid concentration is significantly higher in the leaves (12.368 ± 0.053 mg QE/g DW) compared to the trunk bark (4.472 ± 0.027 mg QE/g DW) and seeds (3.598 ± 0.022 mg QE/g DW). This foliar accumulation may be attributed to the plant's exposure to sunlight, which promotes the photosynthesis of phenolic compounds, including flavonoids [32, 33].

Regarding condensed tannins, the trunk bark again stands out with the highest content (59.364 ± 0.721 mg CE/g DW), approximately twice that of the leaves (30.649 ± 0.205 mg CE/g DW) and nearly eight times higher than that of the seeds (7.630 ± 0.475 mg CE/g DW). This accumulation in the outer tissues of the plant is consistent with the ecological role of tannins in defense against external threats such as mechanical stress, insect attacks, pathogens, and fungi. Indeed, tannins are well known for their antimicrobial, antifungal, and repellent properties [34; 35].  

In summary, the leaves, seeds, and trunk bark of Adenanthera pavonina represent valuable sources of phenolic compounds that may offer health benefits to humans.

Table 3. Contents of Phenolic Compounds 

	Extract
	Total Phenols 
(mg GAE/g DW)
	Total Flavonoids
(mg QE/g DW)
	Condensed Tannins (mg CE/g DW)

	SE
	60,479 ± 0,360 
a****c****
	3,598 ± 0,022 
a****c****
	7,630 ± 0,475 a****c****

	LE
	108,452 ± 0,612 
a**** b**** 
	12,368 ± 0,053 
a**** b****
	30,649 ± 0,205 a****c****

	TE
	463,676 ± 0,985
 b**** c****
	4,472 ± 0,027
 b**** c***
	59,364 ± 0,721 a****c****


TE: Trunk bark Extract, LE: Leaf Extract, SE: Seed Extract
a**** p ˂ 0,0001: Significant difference between SE and LE; b**** p ˂ 0,0001: Significant difference between LE and TE; c**** p ˂ 0,0001; c*** p ˂ 0,0007: Significant difference between SE and

3.4 Antioxidant activity

3.4.1 Evaluation of antioxidant potential by DPPH radical scavenging assay

The evaluation of antioxidant potential using the DPPH radical scavenging method revealed significant antiradical activity for all extracts of Adenanthera pavonina, with the trunk bark extract showing particularly remarkable performance (Figure 1). Analysis of the percentage reduction (PR) indicated that the bark extract-maintained values above 50% over a concentration range of 0.003125 to 0.025 mg/mL, reaching 92.206% at the highest tested concentration (0.025 mg/mL).
Although vitamin C, used as a reference, exhibited slightly higher PR values (99.958% at 0.025 mg/mL), the analysis of effective concentrations (IC50) provides more definitive insight. The IC50 value, which corresponds to the concentration required to reduce the DPPH radical activity by half [36], was lower for the bark extract (0.00268 mg/mL) than for vitamin C (0.0045 mg/mL). This result indicates that the bark extract possesses intrinsically stronger antioxidant activity [37], confirming its superiority over the other plant organs tested (Table 4).
The correlation between this remarkable antioxidant activity and the exceptionally high content of polyphenols and condensed tannins previously identified in the bark strongly suggests that these phenolic compounds are the main contributors. The bark of Adenanthera pavonina thus emerges as a promising natural source of antioxidants, warranting further investigation into its pharmacological potential.
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Table 4. IC50 (mg/mL) of Hydroethanolic Crude Extracts of Adenanthera pavonina and Vitamin C

	
	SE
	TE
	LE
	VC

	IC50
	0,468
	0,478
	0,00268
	0,0045


TE: Trunk Bark Extract, LE: Leaf Extract, SE: Seed Extract, VC: Vitamin C
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Fig.1. Percentage of DPPH Radical Reduction by the Study Extracts and Vitamin C

3.4.2 Determination of antioxidant Power by Ferric Reducing Ability (FRAP)


The antioxidant power of the different plant parts, evaluated by their ability to reduce ferric ion (Fe³⁺), was determined using a Trolox calibration curve (equation: y = 0.6905x + 0.0007; R² = 0.9987). Among the samples analyzed, the bark extract showed a significantly higher reducing power (p < 0.05) (78.877 ± 0.959 μmol TE/g extract) compared to the leaves (3.390 ± 0.045 μmol TE/gE) and seeds (3.071 ± 0.055 μmol TE/gE) (Figure 2), the latter two displaying similar values.  
This high antioxidant capacity of the bark may be attributed to its richness in phenolic compounds. This assumption is supported by a strong positive correlation (r = 0.994) between the FRAP results and the total phenolic content, which reached 463.676 ± 0.985 mg GAE/g of dry matter (DM) (Table 3). Indeed, phenolic compounds are well known for their ability to donate electrons and thereby reduce ferric ions (Fe³⁺) [32].


[image: ]
Fig. 2. Ferric Ion (Fe³⁺) reduction concentrations in the FRAP Assay


In summary, both the DPPH and FRAP assays clearly demonstrate that the hydroethanolic extract of Adenanthera pavonina stem bark possesses a significantly higher antioxidant potential compared to the leaf and seed extracts. This strong activity is highly correlated with the phenolic content, as evidenced by the high Pearson correlation coefficients (DPPH: r = -0.992; FRA: r = 0.994) with total phenols.

3.5 Antibacterial activity

3.5.1 Bacterial sensitivity and inhibitory power

The preliminary sterility test confirmed the absence of microbial contamination in all crude hydroalcoholic extracts of A. pavonina. Among the tested extracts, only the trunk bark extract (TE) showed antibacterial activity at 100 mg/mL, with inhibition zone diameters ranging from 15 ± 1 mm to 22 ± 1 mm, while the negative control (sterile distilled water) was inactive (Table 5). The reference antibiotics (Cefepime/FEP, Cefoxitin/FOX) exhibited varying levels of sensitivity against the bacterial strains, with inhibition zone diameters ranging from 15 to 30 mm.

Table 5: Inhibition diameters of extracts and reference antibiotics
	[bookmark: _Hlk215139505]
	Inhibition zone diameters (mm)

	Bacterial strains
	TE
	LE
	SE
	EDS
	FEP
	FOX

	E. coli 2473C/25
	20 ± 0.50
	06 ± 1
	06 ± 1
	06 ± 1
	16 (R)
	

	E. coli 2411C/25
	15± 1
	06 ± 1
	06 ± 1
	06 ± 1
	30 (S)
	

	S. aureus 2459C/25
	22 ± 1
	06 ± 1
	06 ± 1
	06 ± 1
	
	16 (R)

	S. aureus 2404C/25
	18 ± 0.2
	06 ± 1
	06 ± 1
	06 ± 1
	
	25 (S)

	P. aeruginosa 2472C/25
	15 ± 1
	06 ± 1
	06 ± 1
	06 ± 1
	15 (R)
	



[bookmark: _Hlk215139602]* EDS : Sterile distilled water, Cefepime (FEP), Cefoxitin (FOX) ; (S): Sensitive ; (R): Resistant.

3.5.2 Antibacterial parameters and interpretation

The antibacterial parameters of the active extract (TE) were determined and are presented in Table 6. Interpretation of the MBC/MIC ratio indicates that the trunk bark extract has a bactericidal effect against E. coli 2473C/25, E. coli 2411C/25, and P. aeruginosa 2472C/25, and a bacteriostatic effect against the two tested Staphylococcus aureus strains.

Table 6: Antibacterial parameters of the trunk bark extract (TE) of A. pavonina

	
	CMI 
(mg/mL)
	CMB
(mg/mL)
	CMB/CMI
	Interpretation

	E. coli 2473C/25
	25
	50
	2
	Bactericidal

	E. coli 2411C/25
	12.5
	25
	2
	Bactericidal

	S. aureus 2459C/25
	6.25
	> 6,25
	-
	Bacteriostatic

	S. aureus 2404C/25
	6.25
	> 6,25
	-
	Bacteriostatic

	P. aeruginosa 2472C/25
	6.25
	12.5
	0.5
	Bactericidal




The liquid medium tests revealed a clear concentration-effect relationship: bacterial density decreased proportionally with increasing extract concentration. The observed antibacterial activity could be attributed to the action of phenolic compounds present in the trunk bark. These results provide preliminary scientific support for the traditional use of A. pavonina in treating conditions such as hematuria and diarrhea (often associated with E. coli), as well as in managing convulsions, where strains of Pseudomonas aeruginosa may be involved.


4. Conclusion

This study characterized the phytochemical composition and evaluated the antioxidant and antibacterial potential of hydroalcoholic extracts from the leaves, seeds, and trunk bark of Adenanthera pavonina.  
Qualitative analyses revealed the presence of biologically active secondary metabolites, notably phenolic compounds, flavonoids, tannins, and coumarins, in all three extracts. However, the trunk bark stood out for its remarkable antioxidant activity, exhibiting a IC50 of 0.00268 mg/mL—approximately 175 times more potent than the leaves and seeds. This exceptional activity is strongly correlated with its high total polyphenol content (463.676 ± 0.985 mg GAE/g dry matter), as evidenced by significant correlation coefficients (r = -0.992 for the DPPH test and r = 0.994 for the FRAP test).  
Regarding antibacterial activity, only the trunk bark extract demonstrated significant inhibitory effects, with a bactericidal action against Staphylococcus aureus and Pseudomonas aeruginosa. 
In summary, these results scientifically validate the pharmacological potential of Adenanthera pavonina and identify the trunk bark as the most promising organ. They contribute to enhancing the value of this Ivorian ornamental species as a potential source of antioxidant and antibacterial active principles, paving the way for further investigations aimed at isolating and characterizing the molecules responsible for these biological effects.
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