


Leptadenia hastata and Sclerocarya birrea: Ethnobotany, Phytochemical Profile, and Antioxidant Potential in the Traditional Management of Diabetes


Abstract
Background: Type 2 diabetes is a public health problem. The objective of this study was to conduct an ethnobotanical survey to identify traditional herbal remedies used in the management of diabetes mellitus and to evaluate their phytochemical composition and antioxidant activity.
Methodology: To this end, a questionnaire was used to collect sociodemographic and ethnopharmacological data from traditional healers. Following this survey, two species were selected based on the frequency of mention for further study. The content of phenolics, total flavonoids, ascorbic acid, and total sugars in the ethanolic macerates was determined using the Folin-Ciocalteu reagent, aluminum trichloride, potassium permanganate, and sulfuric acid methods, respectively. Similarly, the antioxidant activity of the extracts was evaluated using three methods (DPPH•, FRAP, and ABTS•+). In addition, microbiological quality was assessed by counting the Total Mesophilic Aerobic Flora (TMAF) using the microdilution method on PCA agar.
Results: With regard to the ethnobotanical surveys, a total of 50 traditional health practitioners were interviewed. In terms of sociodemographic data, women were the most represented group, accounting for 56% of the sample, compared to 44% for men. Analysis of the ethnopharmacological data identified 30 species of medicinal plants belonging to 19 botanical families. The highest levels of ascorbic acid (1.5 mg EAA/100 mg) were found in extracts of Sclerocarya birrea trunk bark, along with the highest levels of total sugars (363.66 µg ES/100 mg). The highest levels of total flavonoids were 3.93 ± 0.038 µg EQ/100 mg, recorded in extracts from the leaves of Leptadenia hastata, while extracts from the bark of Sclerocarya birrea exhibited the best antioxidant properties as measured by the ABTS•+ method.
Conclusion: Quality control of the samples provided an overview of the microbiological quality of the various plant samples in the study. Analysis of the various results obtained may support their use in the management of diabetes.
Keywords: Type 2 diabetes, ethnobotany, quality control, medicinal plants.

1. Introduction
Diabetes is a chronic metabolic disease characterized by high blood glucose levels due to defects in insulin secretion and/or action (Dong et al., 2024). High blood glucose levels lead to the production of reactive oxygen species (ROS), which promote oxidative stress, impair insulin signaling, and induce insulin resistance (Belemnaba et al., 2024). According to Islem Jlali (2023), diabetes mellitus is primarily divided into two forms: type 1 diabetes (T1D) and type 2 diabetes (T2D). Both non-modifiable factors (autoimmune destruction of pancreatic beta cells, genetic predisposition) and modifiable factors (viral infections, overeating, physical inactivity, obesity) can contribute to the development of this disease (Leduc et al., 2006; Ricciardolo, 2023). According to the 2024 report by the International Diabetes Federation (IDF), approximately 588.7 million people worldwide are living with this disease (Genitsaridi et al., 2026). In Africa, the IDF estimates that 24.6 million people have diabetes (Abbas & Gangji, 2025). In Burkina Faso, according to the STEPS survey, the overall prevalence rose from 4.9% in 2013 to 7.6% in 2021 (Millogo et al., 2015; Séré et al., 2021). Each year, it causes nearly 6.7 million deaths worldwide, and in Africa, approximately 416,000 deaths per year (Duncan et al., 2025). According to Chen et al. (2026), managing this condition represents a heavy economic and social burden worldwide. Modern treatments lead to adverse effects and complications such as acidosis, severe hypoglycemia, edema, obesity, ketoacidosis, high blood pressure, neuropathy, and cardiovascular diseases (heart failure, stroke) (Coulidiaty et al., 2025). To address this issue, it is therefore necessary to search for new bioactive compounds capable of managing diabetes and exhibiting fewer iatrogenic effects (Yameny, 2025). Herbal medicine proves to be a good alternative because it has been used for centuries in the management of metabolic diseases, has fewer side effects and complications, and is more accessible (Jamshidi-kia et al., 2018; Mongolia, 2009). Thus, Alouki et al. (2015) and Wang et al. (2023) estimate that more than 80% of the world’s population and 90% of developing countries rely on traditional medicine for their primary care needs (Wang et al., 2023). In fact, plants are a major source of bioactive compounds that can repair certain types of cellular damage caused by oxidative stress (Duarte et al., 2025; N’Do et al., 2024). 
Ethnobotanical studies have shown that a wide variety of medicinal plants are used locally to treat diabetes (N’do et al., 2024); among these are Anacardium occidentale L., Moringa oleifera Lam., Cassia siamea Lam., Phyllanthus amarus Schumach. et Thonn., Chrysanthellum americanum (L.) Vatke, Chamaecrista nigricans (Vahl) Greene, Ziziphus mauritiana Lam., Leptadenia hastata (Pers.) Decne., and Sclerocarya birrea (A. Rich.) Hochst. (Gnagne et al., 2017 ; Dembélé et al., 2020 ; N’Do et al., 2024). Furthermore, the efficacy of certain plant parts must be supported by a scientific basis through experimental and clinical studies, which may lead to the formulation of herbal medicines (Cisse et al., 2025). Thus, the efficacy, safety, and security of remedies (N’Do et al., 2025) constitute three essential principles for the quality assurance of plant-based products. In Burkina Faso, the use of medicinal plants by the majority of the population is often based on indigenous knowledge. This makes certain applications—such as formulating medicines from this natural resource—difficult for the simple reason that this knowledge is not supported by scientific data. To help resolve this ambiguity, it was necessary to conduct a survey of the plants used by the local population to manage type 2 diabetes and to screen extracts from some of the most commonly used medicinal plants. The aim of this study was to identify medicinal plants through an ethnobotanical survey of traditional healers regarding the medicinal plants traditionally used in the management of diabetes. Specifically, the study aimed to identify the herbal formulas traditionally used in the management of diabetes, quantify the content of certain primary and secondary metabolites in extracts from the selected plants, and evaluate their antioxidant activities; it also aimed to assess the microbiological quality of the plant samples through microbial counting.












2. Methodology
2.1. Study Setting
The study was conducted in the cities of Bobo-Dioulasso and Ouagadougou (Burkina Faso). Laboratory work was performed at Joseph Ki Zerbo University, specifically at the Laboratory of Biochemistry and Applied Chemistry (LABIOCA) within the Life and Earth Sciences Education and Research Unit for photochemistry and antioxidant activity. It was also conducted at the Center for Research in Biological, Food, and Nutritional Sciences (CRSBAN)/Laboratory of Microbiology and Microbial Biotechnology (LAMBM) for the evaluation of microbiological quality.
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Map  1: Data collection sites

2.2. Plant Material
The plant material used consisted of leafy stems of Leptadenia hastata (Pers.) Decne. and bark from the trunk of Sclerocarya birrea (A. Rich.) Hochst. Samples were collected at two locations in Burkina Faso: the city of Bobo-Dioulasso (Dindéresso Protected Forest) and Boromo (Bagassi Protected Forest) during the month of July 2025 at the following GPS coordinates: 30P 344621 1242188. Both plants were identified and authenticated. Specimens of these plants were deposited in the herbarium at Joseph Ki-Zerbo University under the following accession numbers: Leptadenia hastata (Pers.) Decne (Apocynaceae) – 16711, Sclerocarya birrea (A. Rich.) Hochst (Anacardiaceae) – 16713.
2.3. Ethnobotanical Survey Methodology
The ethnobotanical survey was conducted in the city of Bobo-Dioulasso. It consisted of a semi-structured interview with fifty (50) traditional healers, including women who sell traditional products in markets and from their homes. Data were collected in accordance with recommendations for ethnobotanical surveys (N’do et al., 2025).

2.4. Ethanol Maceration Extraction
To perform this procedure: twenty grams (20 g) of powder from each sample were weighed and placed in a flask. A volume of 200 mL of ethanol was added, corresponding to a ratio of 1:10 (g/mL). The mixture was placed on a shaker and left to macerate for 24 hours. The macerate was filtered through Whatman paper into an Erlenmeyer flask. The resulting filtrate was concentrated. The extracts obtained were used for the various tests.
2.5. Assay of Primary Metabolites
2.5.1. Vitamin C (Ascorbic Acid) Assay
The vitamin C content of the aqueous extracts was determined using the method adapted by (Zongo et al., 2023a). This assay is based on the ability of ascorbic acid to reduce potassium permanganate (a violet solution), resulting in a decrease in absorbance measured at 530 nm. To do this, 20 µL of extract (5 mg/mL) was mixed with 180 µL of an acidic potassium permanganate solution (0.1 mg/mL). A positive control was prepared using 20 µL of methanol and 180 µL of KMnO₄. After homogenization, the mixtures were incubated for 5 minutes in the dark, and then the absorbance was measured at 530 nm. Ascorbic acid served as the standard (y = 6.0911x + 0.0523, R² = 0.997) (Appendix 1). All tests were performed in triplicate, and the results were expressed in milligrams equivalent of ascorbic acid per 100 mg of dry extract (mg EAA/100 mg of dry extract), according to the following formula (Equation 1):
 (Equation 1)

C: Vitamin C content in mg of ascorbic acid equivalent per 100 mg of dry extract; Clue: Measured sample concentration (mg/mL); FD: Dilution factor; Ci: Initial concentration in mg/mL.
2.5.2. Total Sugar Assay
The determination of soluble sugars was performed according to the method described by Dubois et al. (1951), based on the phenol–sulfuric acid reaction. In the presence of concentrated sulfuric acid, the oses contained in the extracts undergo dehydration and are converted into furfuryl derivatives (C₅H₆O₂). These react with phenol to form a yellow-orange complex, whose absorbance was measured at 490 nm. The intensity of the color is proportional to the amount of sugars present in the reaction medium.
Specifically, 70 µL of sample solution (0.2 mg/mL) were mixed with 35 µL of 5% phenol and 175 µL of concentrated sulfuric acid. A blank was prepared by replacing the extract solution with 70 µL of 80% methanol. After 15 minutes of incubation, the absorbances were measured at 490 nm using a spectrophotometer. For quantification, a sucrose calibration curve was used (y = 9.0732x – 0.0592; R² = 0.993). The results were expressed in milligrams of sucrose equivalent per 100 mg of dry extract (mg DE/100 mg), according to the following formula (Equation 2):
 (Equation 2)
T: Total sugar content of the sample in mg DS/100 mg of dry matter; Clue: Sample concentration in mg DS/mL; FD: Dilution factor; Ci: Initial sample concentration

2.6. Determination of phenolic compounds
2.6.1. Determination of total phenolics
The determination of total phenolics was performed according to the procedure described by Singleton et al. (1999). It is based on the high oxidizability of phenolic compounds. The reagent used was a mixture of phosphomolybdate and sodium tungstate, which is reduced during the oxidation of phenols in an alkaline medium to form a mixture of tungsten blue and molybdenum. This results in a change in the colorimetric properties of the Folin-Ciocalteu reagent, which reacts with the OH group of the phenols. 96-well microplates were used. The following were added sequentially to each well: 25 µL of extract solution (0.1 mg/mL) and 125 µL of FCR solution (0.2 N). After a 5-minute incubation, 100 µL of a sodium carbonate solution (75 g/L) was added. After one hour of incubation, the absorbance was measured at 760 nm against a gallic acid standard curve (100 mg/L). Three independent readings were taken for each extract sample, and the results were expressed in µg gallic acid equivalent per 100 mg of dry extract. The total phenolic content was expressed in µg gallic acid equivalent per gram of dry extract, according to the following formula (Equation 3):
 (Equation 3)
T = total phenolic concentration in µg EG/g of dry extract; C = concentration of the sample on the calibration curve; D = dilution factor of the sample to be assayed; Ci = initial concentration of the assayed sample solution.

2.6.2. Determination of Total Flavonoids
Total flavonoids were determined using the colorimetric method described by Arvouet-Grand et al. (1994). A volume of 100 µL of 2% AlCl₃ in pure methanol was mixed with an equal volume of extract at 1 mg/mL in methanol. The optical densities were measured at 415 nm using a spectrophotometer based on a calibration curve established beforehand, following a 10-minute incubation period. The calibration curve was plotted using quercetin as the reference substance. Readings were taken in triplicate, and the results were expressed in milligrams of quercetin equivalent per 100 mg of dry extract (mg EQ/100 mg) according to the following formula (Equation 4):
[bookmark: _Hlk209687290] (Equation 4)
T = total flavonoid concentration in µg EQ/100 mg of dry extract; C = sample concentration read from the calibration curve; D = dilution factor of the sample to be assayed; Ci = initial concentration of the sample solution to be assayed.

2.7. Biological Assays
2.7.1. In Vitro Antioxidant Activities
Due to the diversity of natural compounds and reactive oxygen species, several methods have been used to evaluate the antioxidant activities of plant extracts (Zongo et al., 2023a). In this study, three methods were used: the DPPH• (2,2-diphenylpicrylhydrazyl) radical scavenging assay, the iron-reducing capacity using the FRAP (Ferric Reducing Antioxidant Power) method, and the ABTS•+ (2,2′-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)) radical scavenging capacity were employed to evaluate the antioxidant activity of the extracts.

2.7.1.1. DPPH• (2,2-diphenylpicrylhydrazyl) Radical Scavenging Assay
The assessment of radical activity using the DPPH• (2,2-diphenyl-1-picrylhydrazyl) method, as described by Velazquez et al. (2003). This method is based on the reduction in absorbance at 517 nm caused by the stable free radical DPPH• in the presence of a radical donor H. A series of seven (07) successive dilutions was prepared from sample solutions at 0.1 mg/mL in methanol. For each concentration, three (03) replicates were prepared by mixing 100 µL of sample with 200 µL of DPPH• (20 mg/L in methanol). The blank consisted of 100 µL of methanol and 200 µL of DPPH•. After 15 minutes of incubation, the absorbance was measured at 517 nm using a 96-well UV microplate spectrophotometer against a calibration curve of ascorbic acid (0 to 10 mg/mL) (N’do et al., 2025) according to Equation 5.
*D (Equation 5)
AA : Antioxidant activity in μg/mg ; C : sample concentration in μg/mL ; D : dilution factor ; Ci : initial sample concentration (mg/mL).

2.7.1.2. Iron-Reducing Capacity Using the FRAP (Ferric Reducing Antioxidant Power) Method
The FRAP (Ferric Reducing Antioxidant Power) method assesses the ability of compounds to reduce ferric ions (Fe³⁺) to ferrous ions (Fe²⁺) (Hinneburg et al., 2006). To a test tube containing 0.5 mL of sample solution (0.1 mg/mL), 1.25 mL of phosphate buffer (0.2 M, pH 6.6) was added, followed by 1.25 mL of 1% potassium hexacyanoferrate [K₃Fe(CN)₆] in water. The mixture was heated to 50°C in a water bath for 30 minutes. A volume of 1.25 mL of trichloroacetic acid (10%) was then added, and the mixture was centrifuged at 2,000 rpm for 10 minutes. A volume of 1.25 mL of the supernatant was mixed with 1.25 mL of distilled water and 0.25 mL of freshly prepared FeCl₃ (1%) in water. A blank without a sample was prepared under the same conditions. The absorbance was measured at 700 nm against a standard curve of ascorbic acid (0–200 mg/L). Quercetin was used as a positive control. The extract’s ability to reduce iron (III) to iron (II) was expressed in µmol of ascorbic acid equivalent per milligram of extract (µmol AAE/100 mg). The concentration (content) of reducing compounds in the extracts was expressed in µmol ascorbic acid equivalent per 100 mg of dry extract (µmol AAE/100 mg) according to the formula (Equation 6):
*100 (Equation 6)
T = (Cl × Vf × D) / (Ci × Vi) × 100 (Equation 6)
T: content of reducing compounds in µmol ascorbic acid equivalent/100 mg dry extract. Cl: measured concentration; Vf: final volume; D: dilution factor; Ci: initial concentration; Vi: initial volume; C = concentration of antiradical compounds in µmol EAA/100 mg of dry extract; Clue = sample concentration read from the calibration curve; D = sample dilution factor.

2.7.1.3. Antiradical capacity of the ABTS•+ cation (2,2′-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid))
The principle of this reduction is based on the decolorization of the stable ABTS•+ radical cation [2,2′-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid)] to ABTS•+ in the presence of antiradical compounds. The method described by Re et al. (1999) was used for this purpose. In practice, a 200 μL volume of prepared ABTS•+ solution was added to 50 μL of sample solution (0.625 mg/mL). Trolox served as the reference. The mixture was left in the dark for 15 min, and absorbances were measured at 734 nm using a spectrophotometer. The antiradical activity of the samples, as determined by the reduction of the ABTS•+ cation (an antiradical compound), was expressed in mg of Trolox equivalent per 100 mg (µg TE/100 mg) of dry extract according to the following formula (Equation 7):
* 100 (Equation 7) 
CAEA: Antioxidant capacity; C: sample concentration read from the calibration curve; D: dilution factor of the sample to be assayed; Ci = initial.

2.7.2. Enumeration of Total Mesophilic Aerobic Flora
2.7.2.1. Sample Preparation
The samples were processed according to the International Organization for Standardization (ISO) protocol used by N’do et al. (2025). A stock solution with a concentration of 1 g/9 mL was prepared using physiological saline (9‰ NaCl). A mass of 1 g of powder from each sample was aseptically removed, added to 9 mL of sterile water, and homogenized for 30 minutes. From the stock solutions (SM), 1 mL was withdrawn for serial dilution into six (6) tubes (10⁻¹, 10⁻², 10⁻³, 10⁻⁴, 10⁻⁵, and 10⁻⁶), each containing 9 mL of physiological saline (9‰ NaCl).

2.7.2.2. Seeding
A 1 mL volume of each of the last three dilutions (10⁻⁴, 10⁻⁵, and 10⁻⁶) was withdrawn and added to sterile Petri dishes. Next, the previously prepared PCA medium was poured over the samples (10 to 15 mL), homogenized, and allowed to solidify for 30 minutes. After solidification, the Petri dishes containing the samples were incubated at 37 °C and examined after 24 hours. Incubation was carried out at 37 °C for 24 h, 48 h, and 72 h, followed by a count of the number of microorganisms according to ISO 4832 (2006), as used by Compaoré et al. (2021).

2.7.2.3. Colony Counting
According to ISO 4832 (2006), as used by N’do et al. (2025), plates containing more than 15 and fewer than 300 colonies were selected. The number of microorganisms present in a sample was calculated using the formula employed by N’do et al. (2025) (Equation 8).
 (Equation 8)
N = number of microorganisms; ΣC = sum of colonies on the selected plates; V = volume of inoculum applied to each plate; n1 = number of plates in the first dilution; n2 = number of plates in the second dilution; d = dilution ratio corresponding to the first dilution.
2.8. Statistical Analysis
The survey forms containing information on medicinal plants, their uses, and ethnobotanical knowledge were entered, coded, and then analyzed using Excel 2016. This software was used to list the most frequently cited plants, their uses, and their methods of preparation. The results of the phytochemical assays and antioxidant activities were calculated using Excel 2016 and analyzed using GraphPad Prism 10. A significant difference was considered at p = 0.05.











3. Results
3.1. Data from the ethnobotanical survey
3.1.1. Sociodemographic characteristics of the respondents
3.1.1.1. Sociodemographic distribution of respondents by gender
Figure I illustrates the distribution of traditional health practitioners surveyed during the study by gender in the city of Bobo-Dioulasso. A total of 50 traditional health practitioners were surveyed; women accounted for 56% of the respondents, compared to 44% men.

Figure I: Sociodemographic Distribution of Respondents by Gender

3.1.1.2. Sociodemographic Distribution of Respondents by Age and Professional Experience
Table I shows the distribution of respondents by age and experience. The ages of the respondents ranged from 20 to 80 years. The most represented age group among traditional practitioners was between 61 and 70 years old. Professional experience ranged from 2 to 65 years.
Table I: Sociodemographic distribution of respondents by age and experience:
Number of respondents
	
	Effectif

	 Age (years)
	

	20 to 30 
	3

	31 to 40
	9

	41 to 50 
	5

	51 to 60
	13

	61 to70
	16

	71 to  80
	4

	Total=
	50

	Expérience (ans)
	


3.1.2. Ethnopharmacological Characteristics
3.1.2.1. Parts of Plants Used
Figure II illustrates the parts of plants used by the respondents. Bark, leaves, roots, and seeds were the various parts used by traditional healers in their preparations for treating diabetes. Leaves were the most commonly used, accounting for approximately 58% of the preparations, followed by bark (20%).


Figure II: Distribution of the Parts Used

3.1.2.2. Distribution by Method of Plant Preparation
Figure III shows the different preparation methods used by practitioners of traditional medicine, such as decoction, infusion, ingestion, and maceration. Decoction had the highest percentage at 72%. Segda et al. (2023) and Bonkian et al. (2025) report a predominance of decoction, with percentages of 73.21% and 82%, respectively. Decoction is the most commonly used extraction method because it allows for better diffusion of metabolites into the solvent.


Figure III: Distribution of plant preparation methods

3.1.2.3. Frequency of Plant Mentions by Respondents
A total of 50 traditional health practitioners and sellers of traditional products were surveyed. Thirty (30) species belonging to 19 botanical families were identified (Figure IV). In this phase, 18 traditional health practitioners were interviewed, and 13 species belonging to 8 families were identified. Additionally, 32 sellers of traditional health products were surveyed, and 17 species belonging to 11 botanical families were identified. The most frequently cited species were Leptadenia hastata and Sclerocarya birrea, with frequencies of 14% and 10%, respectively.

                                                                          surveyed species
Figure IV: Frequency of species citations

3.2. Results of Biochemical Parameters
3.2.1. Vitamin C (ascorbic acid) Assay
Table II shows the vitamin C content of the extracts, expressed in (mg EAA/mg of extract). The ascorbic acid content of the extracts ranged from 0.1 to 1.5 mg EAA/100 mg of extract. The highest levels were obtained from the Sclerocarya birrea extract from Boromo (1.5 mg EAA/100 mg), followed by the extract from Bobo-Dioulasso (0.6 mg EAA/100 mg). The lowest levels were found in the Leptadenia hastata extract from Bobo-Dioulasso (0.2 mg EAA/100 mg) and that from Boromo (0.1 mg EAA/100 mg).
The use of these vitamin C-rich medicinal plants in the treatment of diabetes may be due to their high ascorbic acid content. This study corroborates the work of Mashaba, Mokgalaboni, and Lebelo (2025), who demonstrated that extracts rich in ascorbic acid possess antidiabetic properties.
3.2.2. Total Sugar Content Assay
The results for total sugar content in the extracts, expressed in µg ES/mg of extract from the two locations, are presented in Table II. Total sugar content ranged from 140.29 to 363.66 µg ES/100 mg of extract. The highest levels were observed in the Leptadenia hastata extract from Boromo (363.66 µg ES/100 mg), followed by the Sclerocarya birrea extract from Bobo-Dioulasso (343.38 µg ES/100 mg). The lowest levels were obtained from the Leptadenia hastata extract from Bobo-Dioulasso (169.39 µg ES/100 mg) and the Sclerocarya birrea extract from Boromo (140.29 µg ES/100 mg).
Table II: Results for ascorbic acid and total sugar content

	Collection Location

	Species

	Vitamin C
(mg EAA /100 mg extracts
)
	total sugars
                 (µg ES/100 mg extracts)

	Bobo-Dioulasso
	Sclerocarya birrea
	0.6
	343.38

	
	Leptadenia hastata
	0,2
	169.39

	Boromo
	Sclerocarya birrea
	1.50
	140,29

	
	Leptadenia hastata
	0.1
	363.66


3.2.3. Determination of Total Phenolics and Total Flavonoids
Table V shows the results for the total polyphenol content of the extracts, expressed in milligrams of gallic acid equivalents per gram of dry extract (µg GAE/g). The levels ranged from 2,578.62 ± 11.27 to 26,724.11 ± 67.54 µg GAE/g of extract.
The highest total polyphenol levels were obtained from the Sclerocarya birrea extract from Bobo-Dioulasso (26,724.11 ± 67.54 µg EAG/g of extract), followed by the extract from Boromo (15,974.454 ± 11.27 µg EAG/g of extract).
The lowest levels were found in the Leptadenia hastata extracts from Bobo-Dioulasso (4,053.18 ± 33.77 µg EAG/g of extract) and from Boromo (2,578.62 ± 11.27 µg EAG/g of extract). Regarding the total flavonoid content of the extracts, the results show that it ranged from 3.37 ± 0.044 to 3.93 ± 0.038 µg EQ/100 mg of extract. The highest levels were obtained with the Leptadenia hastata extract from Bobo-Dioulasso (3.93 ± 0.038 µg EQ/100 mg) and that from Boromo (3.37 ± 0.044 µg EQ/100 mg). The results are presented in Table III.

Table III: Results of phenolic compound assays

	Collection Location

	 Species

	PT (µg EAG/g extract)
	 FT (µg EQ/100 mg extract)

	Bobo-Dioulasso
	Sclerocarya birrea
	26724.11± 67.54
	2.15±0.038

	
	Leptadenia hastata
	4053.18±3.77
	3.93±0.038

	Boromo
	Sclerocarya birrea
	15974.454±11.27
	1.45±0.023

	
	Leptadenia hastata
	2578.62±11.27
	3.37±0.044


PT: Total polyphenols; FT: Total flavonoids
These results indicate that the Sclerocarya birrea extract from Bobo-Dioulasso exhibited higher total phenolic content compared to that from Boromo. Aqueous extracts of Sclerocarya birrea trunk bark showed total flavonoid contents (0.37 EQ) in the study conducted by Konaré et al. (2024a).

3.2.3. Antioxidant Activities
The results are presented in Table IV. The values obtained using the DPPH• method ranged from 1.52±2.78 to 2.13±0.034 µg EAA/100 mg of extract. The highest activity was observed in the Leptadenia hastata extract from Bobo-Dioulasso (2.13 ± 0.034 µg EAA/100 mg of extract), followed by the Sclerocarya birrea extract from Boromo (1.82 ± 0.036 µg EAA/100 mg). The lowest activities were observed in the Sclerocarya birrea extract from Bobo-Dioulasso (1.63 ± 1.64 µg EAA/100 mg) and the Leptadenia hastata extract from Boromo (1.52 ± 2.78 µg EAA/100 mg).
As for the FRAP method, the levels of iron-reducing compounds, expressed in µmol EAA/100 mg of dry extract, ranged from 0.38 ± 0.001 to 0.98 ± 0.007 (µmol EAA/100 mg of dry extract). The highest levels were obtained with the Sclerocarya birrea extract from Boromo (0.98 ± 0.007 µmol EAA/100 mg), followed by that from Bobo-Dioulasso (0.95 ± 0.01 µmol EAA/100 mg). The lowest amounts were obtained from Leptadenia hastata extracts from Bobo-Dioulasso (0.42 ± 0.06 µmol EAA/100 mg) and from Boromo (0.38 ± 0.001 µmol EAA/100 mg). Research by Mashaba et al. (2025) on Sclerocarya birrea stem bark extracts for the treatment of cardiovascular diseases demonstrated iron-reducing capacity (0.22 ± 7 µmol EAA/100 mg), which was lower than the results of this study.
Regarding the ABTS•+ method, the levels ranged from 0.5 to 17 mg ET/100 mg. The highest activities were observed with the Sclerocarya birrea extract from Bobo-Dioulasso (17 mg ET/100 mg) and that from Boromo (16 µg ET/100 mg). The lowest activity was obtained with the Leptadenia hastata extract collected in Bobo-Dioulasso (0.5 mg ET/100 mg).
Table IV: Results of antioxidant activities

	CollectioLocation

	Species
	DPPH• (µg EAA/100mg)
	FRAP (µmol EAA/100 mg)
	ABTS•+ (mg ET/100 mg)

	Bobo-Dioulasso
	Sclerocarya birrea
	1.63±1.64
	0.95±0.01
	1.7±0.02 

	
	Leptadenia hastata
	2.13±0.03
	0.42±0.005
	0.5±0.003

	Boromo
	Sclerocarya birrea
	1.82±0.4
	0.98±0.007
	16.5±0.005

	
	Leptadenia hastata
	1.52±2.78
	0.37±0.001
	0.125±0.001


These results show that all extracts exhibited antioxidant activity, with the exception of Leptadenia hastata from Boromo. The Sclerocarya birrea extract from Bobo-Dioulasso exhibited the highest antioxidant activity as measured by the ABTS•+ method.

3.3. Enumeration of Total Mesophilic Aerobic Flora
The enumeration of Total Mesophilic Aerobic Flora was performed using a microdilution series in PCA culture medium. Aerobic bacteria are considered an indicator of quality control for products intended for therapeutic use (Patnala & Kanfer, 2021). Table V shows the results for Total Mesophilic Aerobic Bacteria in the plant powder samples on PCA agar. These results indicate that the collection site significantly affects the microbiological quality of the samples. The samples collected in Bobo had the highest bacterial count (3.13 ± 0.03 × 10⁶ CFU/g).

Table V: Count of Total Mesophilic Aerobic Flora

	Collection Location
	Species
	*106 CFU/g

	Bobo-Dioulasso
	Sclerocarya birrea
	2.63±1.64

	
	Leptadenia hastata
	3.13±0.03

	Boromo
	Sclerocarya birrea
	0.82±0.4

	
	Leptadenia hastata
	0.52±2.78


4. Discussion
4.1. Ethnobotanical Survey
Bonkian et al. (2025), in their studies conducted in the city of Bobo-Dioulasso on medicinal plants used in the treatment of cervical cancer, reported that women outnumbered men, with 71% of users being women and 29% being men. In contrast, the research by Segda et al. (2023) conducted in the city of Bobo-Dioulasso on diabetes showed that the majority of traditional healers interviewed were men—69.7% men versus 30.3% women. These results indicate that traditional medicine is not exclusively the domain of men and that women in Burkina Faso have become increasingly interested in it over the years. This observed predominance of women could be explained by their strong involvement in commercial, income-generating activities.
The most represented age group was between 24 and 34 years old. Segda et al. (2023) reported in their study that the most represented age group among traditional healers was between 51 and 60 years old. Furthermore, the study by Zongo et al. (2023a), conducted in Bobo-Dioulasso among traditional healers regarding medicinal plants used in the treatment of hepatitis, found that the majority of traditional healers were between 43 and 73 years old and had professional experience ranging from 2 to 22 years. These results show that traditional medicine is practiced primarily by older adults.
Segda et al. (2023) reported high use of the leaves (46%), followed by the whole plant (39%). Similarly, Dembélé et al. (2020), who in their studies conducted in Mali on hypertension and diabetes, reported high usage of the leaves, followed by the bark, in the traditional treatment of diabetes, with respective percentages of 44.13% and 25.40%. Researchers have shown that leaves are the most commonly used because they are rich in active compounds and are more readily available (Lema et al., 2022). Furthermore, other researchers have shown that the widespread use of leaves over other plant parts in various treatments is essential for the plants’ survival, as the frequent use of roots and bark poses a real threat to the conservation and restoration of species and the balance of ecosystems (Bonkian et al., 2025).
Bangou (2008) reported that the Anacardiaceae family was known to possess antidiabetic properties, particularly Sclerocarya birrea. Furthermore, Dembélé et al. (2026), in their studies on diabetes and hypertension, showed that Sclerocarya birrea was the most frequently cited species, with a citation rate of 15.61%. Segda et al. (2023), in their study on diabetes, noted that Leptadenia hastata was among the most frequently cited species, with a percentage of 17.67% used in the management of diabetes.
4.2. Biochemical Parameters
The fruits of Sclerocarya birrea in Senegal were found to contain ascorbic acid (0.3 mg EAA/100 mg) (Sene et al., 2018). Vitamin C is a powerful water-soluble antioxidant that combats oxidative stress by donating electrons to neutralize free radicals (Toffalini et al., 2025). Furthermore, oxidative stress is one of the key triggers of endothelial dysfunction through the reduction of nitric oxide (NO) and is the primary factor in the pathogenesis of type 2 diabetes (An et al., 2023). Thus, vitamin C may help eliminate free radicals in the body by preventing cellular damage caused by oxidative stress.
These results indicate that the Leptadenia hastata leaf extract from Boromo contained the highest amount of total sugars. Research by Souratié et al. (2025), conducted in Ouagadougou on Leptadenia hastata leaf extracts for the treatment of metabolic diseases, revealed a relatively lower total sugar content of 0.11 ± 0.33 µg ES/100 mg of extract. Soluble sugars slow the absorption of dietary carbohydrates by inhibiting alpha-glucosidase, the enzyme responsible for sugar digestion, thereby moderating the rise in blood glucose levels (Bello et al., 2011; Mashaba et al., 2025). The use of these medicinal plants in the treatment of diabetes may be due to their high total sugar content.
Konaré et al. (2024b) reported that the ethanolic extract of Sclerocarya birrea had a relatively low total phenolic content of 2.58 ± 0.08 µg EAG/100 g.
Similarly, the highest total flavonoid content obtained from the Leptadenia hastata extract from Bobo-Dioulasso was also supported by the work of Souratié and colleagues (Souratié et al., 2025). The difference in phenolic compound content observed between the extracts from the two locations could be due to certain environmental factors (edaphic or climatic) that influence the production of secondary metabolites (Zongo et al., 2023b). Researchers who studied aqueous extracts of Sclerocarya birrea demonstrated that they possessed antioxidant activity with an IC50 of 174.61 ± 2.77 μg/mL (Konaré et al., 2024a). These results are consistent with those obtained by Belemnaba et al. (2024) who, in their studies on cardiovascular diseases in Burkina Faso, reported that ethanolic extracts of Sclerocarya birrea bark exhibited relatively high antioxidant activity (3.78 ± 0.21 μg ET/100 mg). Natural antioxidants inhibit the production of, or destroy through electron or proton transfer, reactive oxygen species resulting from oxidative stress (An et al., 2023). Furthermore, oxidative stress plays a significant role in the dysfunction of pancreatic beta cells and the onset of type 2 diabetes (Odoh et al., 2024). In fact, hyperglycemia triggers the production of reactive oxygen species through the accumulation of free radicals in peripheral tissues, which exceeds the capacity of the pancreatic beta cells’ antioxidant system (Wang et al., 2023). Thus, the antioxidant activity of these plant extracts could help inhibit the production of free radicals in adipose tissue, the liver, and muscles. These findings could support their use in the management of diabetes in traditional medicine.

4.3. Microbiological Quality
Similar studies conducted by Compaoré et al. (2021) and by N’do et al. (2025b) reported contamination in their samples. The presence of film-like layers in the samples indicates contamination by microorganisms. Indeed, N’do et al. (2025a) state that plant-based products are exposed to numerous forms of biotic and abiotic contamination. Compaoré et al. (2021) add that soil, water, and air are potential sources of contamination for plant-based products. The contamination of the samples observed in this study could be due to poor harvesting or post-harvest conditions (drying, grinding, storage, and handling) of the plant samples.

Conclusion
This study used an ethnobotanical survey to identify the medicinal plants traditionally used in the management of diabetes. The most frequently cited plants were two species: Leptadenia hastata (Pers.) Decne. and Sclerocarya birrea (A. Rich.) Hochst. The phytochemical study revealed the highest levels of ascorbic acid (1.5 mg EAA/100 mg) in extracts from the bark of Sclerocarya birrea and the highest levels of total sugars (363.66 µg ES/100 mg) in extracts from the leaves of Leptadenia hastata sourced from Boromo. The highest total phenolic content was found in the leaf extracts of Leptadenia hastata from Bobo-Dioulasso. The assessment of antioxidant activity showed the highest activity in the bark extracts of Sclerocarya birrea from Bobo-Dioulasso (17 mg ET/100 mg) using the ABTS•+ method. However, the results regarding microbiological quality, as determined by the count of Total Mesophilic Aerobic Flora, may indicate poor quality of these plant samples, which could be linked to a failure to follow proper harvesting and post-harvesting techniques. The results of the various studies conducted on these extracts were quite interesting, thereby providing scientific justification for the use of these plants and confirming their antidiabetic properties.
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