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Abstract 

Albizia zygia is a plant widely used in West Africa in the traditional treatment of several pathologies, including diabetes. The 

objective of this work is to identify the structures of the molecules, to quantify the phytocompounds, and to evaluate the 

antioxidant activity of aqueous and hydroethanolic extracts of Albizia zygia. Compound identification was performed using 

FT-IR spectroscopy and HPLC-ESI-QTOF-MS/MS mass spectrometry. Antioxidant activity was assessed using Abts and 

DPPH methods. Analysis of the HPLC-ESI-QTOF-MS/MS and IR spectra revealed the presence of alizarin and 2,6-di-tert-

butyl-4-hydroxymethylphenol. Phytocompound quantification showed that total polyphenol content, expressed as gallic acid 

equivalent (GAE), ranged from 9.78 ± 0.001 to 32.83 ± 0.28 mg GAE /g for the two Albizia zygia extracts. The hydroethanolic 

extract of Albizia zygia stem bark has the highest total flavonoid content, with a value of 16.00 ± 0.50 mg QE/g, and total 

tannin content, with a value of 10.78 ± 0.009 mg QE/g. The hydroethanolic extract of Albizia zygia leaves exhibits good 

antiradical activity compared to vitamin C. The results of this study could confirm its use as a traditional medicine in Korhogo. 
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Introduction 

People in developing countries rely on plants from 

traditional medicine for their health. Indeed, this global 

growth in the use of medicinal plants for treating metabolic 

diseases ( WHO, 2010) is of interest to both the population 

and scientists, particularly in ethnobotanical and 

ethnomedical surveys conducted by several researchers 

(N'Guessan, 2008 ; Tra Bi et al., 2008) [21, 34]. These authors 

highlight several plants used in traditional medicine in Côte 

d'Ivoire. Medicinal plants possess diverse biological and 

pharmacological activities. They are sources of an excellent 

variety of specific metabolites such as alkaloids, phenolic 

compounds, and terpenoids (Zerargui et al., 2015) [39]. 

Diabetes is a major public health problem worldwide, and 

particularly in Côte d'Ivoire. Over time, this disease leads to 

serious damage to many organ systems, especially the 

nerves and blood vessels ( WHO, 2024 ). Despite the efforts 

made by various countries, this condition remains a problem 

for populations in Africa. In 2014, 8.5% of the adult 

population (18 years and older) had diabetes. In 2015, 

diabetes was the direct cause of 1.6 million deaths, and in 

2012, hyperglycemia caused an additional 2.2 million 

deaths. However, managing diabetes with conventional 

medication is a lifelong treatment and remains expensive. 

This leads many patients to turn to traditional medicine ( 

Deteix, 2005 [8] ), which provides a form of primary care. 

However, non-toxic products with proven efficacy and 

quality must be used for all treatments. Antioxidants are 

crucial in managing diabetes because they combat oxidative  

stress, an imbalance that worsens the disease, by protecting 

cells from free radicals. A diet rich in antioxidants (fruits, 

vegetables, tea, herbs) reduces the risk of type 2 diabetes by 

improving insulin sensitivity and secretion, while also 

decreasing complications. They work by neutralizing free 

radicals, thus reducing the cellular and vascular damage 

associated with diabetes. Polyphenols play a protective role 

against type 2 diabetes by improving insulin sensitivity, 

reducing inflammation and oxidative stress, and modulating 

glucose and lipid metabolism, thus contributing to better 

glycemic control and the prevention of complications. They 

act by protecting pancreatic beta cells, regulating digestive 

enzymes (such as α-amylase), and improving insulin 

signaling, which can lead to a decrease in fasting blood 

glucose and glycated hemoglobin. Given the beneficial 

effects of polyphenols and the prevalence of diabetes, this 

study aimed to identify some of the molecules present, 

evaluate the total polyphenol content, and assess the 

antioxidant capacity of aqueous and hydroethanolic extracts 

of Albizia zygia, a species in the Ivorian pharmacopoeia 

used in the traditional management of diabetes in Korhogo. 

 

Materials and methods 

1. Plant material 

The leaves and trunk bark of Albizia zygia were collected in 

March 2023 [29] at the botanical garden of Peleforo Gon 

Coulibaly University. The stem bark was harvested using a 

knife. The samples were identified by Dr. Kanga Yao, 

botanist at Peleforo Gon Coulibaly University. 
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2. Methods 

AMETe, AMETm, JFe and JFm powder 

The various parts of Albizia zygia were dried at room 

temperature for two weeks for the leaves and four weeks for 

the trunk bark. They were then ground into a powder using a 

Binatone Blender-BLG-450P MK2-1.5L. The resulting 

powder was then stored in containers for our various 

analyses. 

 

Extraction of AMETe, AMETm, JFe and JFm 

- Obtaining AMETe, AMETm, JFe and JFm powder 

The method used was that applied by (Yohanna et al., 2022; 

Amine, Mohamed et al., 2017; Able et al., 2025 [1, 4, 38] ). 

After drying and pulverizing the plant material, extractions 

were performed. Thus, 250 g of powder from each organ 

were dissolved in 2.5 L of distilled water for AMETe and 

JFe, and in 1.75 L of ethanol and 0.75 L of distilled water 

(70/30) for AMETm and JFm. The mixture was 

homogenized by magnetic stirring for three hours at room 

temperature, before being macerated at the same 

temperature for 24 hours for further processing. The 

supernatant is then filtered using cotton placed on a funnel 

after being stirred again for 5 minutes and sieved. The 

resulting filtrate is centrifuged at 10,000 rpm (Jouan 

centrifuge, TH 12) for 15 minutes at room temperature. The 

recovered solution is then evaporated in an oven at 50°C. 

These four separate operations yield the crude extracts 

AMETe, AMETm, JFe, and JFm. 

AMETe: aqueous extract of Albizia zygia trunk bar ; 

AMETm: hydroethanolic extract of Albizia zygia trunk bark; 

JFe: aqueous extract of Albizia zygia leaves; JFm: 

hydroethanolic extract of Albizia zygia leaves 

 

3. Dosage of phytocompounds  

Total polyphenol content 

The method of Wood et al., (2002); N'Guessan et al., 

(2025a) [6, 36] has been applied for the determination of total 

polyphenols. A 2.5 mL sample of diluted (1/10) Folin-

Ciocalteu reagent was mixed with 30 μL of extract at a 

concentration of 2 mg/ mL. This mixture was stored 

protected from light at room temperature for 2 minutes, then 

2 mL A 75 g / L sodium carbonate solution was 

incorporated. The mixture was then placed in a water bath at 

50°C for 15 minutes, and then rapidly cooled. Absorbance 

was evaluated at a wavelength of 760 nm, with distilled 

water serving as a blank. A calibration curve was 

established using gallic acid at different concentrations. The 

analyses were performed in three replicates, and the 

polyphenol concentration was expressed in mg quercetin 

equivalent per gram of dry extract (mg QE/g). 

 

Total flavonoid content assay 

The technique developed by Marinova et al. (2005); 

N'Guessan et al., (2025b) [6, 18] was used for the 

determination of total flavonoids. In a 25 mL volumetric 

flask, 0.75 mL of 5% (w/v) sodium nitrite (NaNO₂ ) was 

added to 2.5 mL of an extract at a concentration of 2 mg/ 

mL. Then, 0.75 mL of 10% ( w /v) aluminum chloride ( AlCl₃ 

) was added to the mixture, which was subsequently 

incubated for 6 minutes in the dark. After incubation, 5 mL 

of 1N sodium hydroxide ( NaOH ) was added, and the 

volume was brought up to 25 mL. The mixture was 

thoroughly stirred before measurement with a UV-visible 

spectrophotometer. The reading was taken at 510 nm. The 

assays were performed in triplicate. The flavonoid content 

was expressed in grams per liter of quercetin equivalent 

extract. 

 

Total tannin content 

The condensed tannin content was established according to 

the method presented by Kouamé et al., (2021) [15]. A 

quantity of 50 mL of each extract at a concentration of 2 

mg/ mL was added to 1500 μL of the 4% vanillin in 

methanol solution. The mixture was stirred vigorously, and 

then 750 μL of concentrated hydrochloric acid was added. 

The resulting mixture was left at room temperature for 20 

minutes to allow the reaction to occur. The absorbance was 

then measured at 550 nm, using a blank consisting of the 

4% vanillin solution in methanol. Each sample was tested 

three times. A stock solution of tannic acid served as a 

standard reference for establishing the calibration curve and 

quantifying condensed tannin content, expressed as 

milligram equivalent of tannic acid per gram of dry matter 

(mg EAT/g dry matter). Tests were performed three times 

for each sample. Condensed tannin content in the extracts 

was determined from the calibration curve Y = 0.1165X + 

0.00003 with R² = 0.9996, plotted using the stock solution of 

tannic acid as the standard. 

 

4. Antioxidant activities 

DPPH Method 

To evaluate the antioxidant potential of the extracts, the 

method described by Coulibaly et al. (2025) [6] The 

following procedure was used: DPPH was dissolved in 

absolute EtOH to obtain a solution with a concentration of 

0.3 mg/ mL. The various concentrations (2 mg/ mL, 1 mg/ 

mL, 0.5 mg/ mL, 0.25 mg/ mL, 0.125 mg/ mL, and 0.0625 

mg/ mL ) of the extract were prepared in absolute EtOH. A 

volume of 2.5 mL of plant extract and 1 mL of DPPH 

ethanolic solution were placed in dry, sterile tubes. After 

shaking, the tubes were left in a dark place for half an hour. 

The absorbance of the mixture was then measured at 517 

nm using a blank consisting of 2.5 mL of pure EtOH and 1 

mL of DPPH solution. Ascorbic acid (vitamin C) was used 

as the positive control. The following formula is used to 

calculate the percentages of the DPPH: 

I (%) = (Ab - Ae) / Ab × 100 

% : Percentage of inhibition ; Ab : Absorbance of the blank 

; Ae : Absorbance of the sample  

I: Percentage of inhibition; A <sub>b</sub> : Absorbance of the 

blank; A <sub>e</sub> : Absorbance of the sample 

The concentrations to inhibit 50% (IC50 ) of DPPH are 

determined from the graphs illustrating the percentage of 

DPPH inhibition as a function of extract or vitamin C 

concentrations. 

 

ABTS Method: the Abts radical-cation + ( 2,2-azinobis-3-

ethylbenzothiazoline-6-sulfonic acid) 

This technique relies on the ability of the compounds to 

decrease the Abts + cation radical (2,2-azinobis-3-

ethylbenzothiazoline-6-sulfonic acid). The test was 

performed following the technique described by Choong et 

al., (2007) [5]. The ABTS + radical cation was produced by 

reacting 8 mM ABTS (87.7 mg dissolved in 20 mL of 

distilled water) with 3 mM potassium persulfate (0.0162 g 

dissolved in 20 mL of distilled water) in a 1: 1 (v/v) ratio. 

The mixture was then incubated in the dark at room 

temperature for 12–16 hours. This ABTS + solution was 
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diluted with methanol to obtain a solution with an 

absorbance of 0.7 ± 0.02 at 734 nm. A 3.9 mL sample of 

this diluted ABTS + solution was added to 100 µL of the test 

compound. After stirring, the mixture was incubated in the 

dark for 6 minutes (T = 30 ± 2°C). The residual absorbance 

of the ABTS + radical was subsequently measured at 734 nm 

using a UV-visible spectrophotometer and was expected to 

be between 20% and 80% of the blank absorbance. 

Measurements were performed in triplicate, and the results 

were quantified in µmol of Trolox equivalent per liter of 

extract (µmol TE/L). Using the following Trolox 

concentrations: 0, 3.75, 5, 6.25, 10, 11.25, 12.5, 13.75, and 

15, a calibration curve was developed. The expression for 

the inhibition percentage (%I) of ABTS + is given by the 

following formula: 

% I = [(A 0 – Extracted Abs ) / A 0 ] x 100 ; A 0 = diluted ABTS 

absorbance, Extracted Abs = diluted ABTS absorbance + 

sample 

The resulting straight line allowed us to express the  

antioxidant activity of the different extracts as follows: 

Concentration or antioxidant activity (µM eq Trolox ) = (%I 

x fd ) / (4.99 x 10); Fd : dilution factor; Extract 

concentration before dilution = 10 mg/ mL 

4.99 × 10 (slope of the Trolox curve). 

 

5. Infrared (IR) Spectroscopy 

The principle of infrared spectroscopy is based on the 

absorption of light by most molecules in the infrared region 

of the electromagnetic spectrum and the conversion of this 

absorption into molecular vibrations. This technique allows 

the determination of the nature of chemical bonds and the 

various functional groups within a molecule. Infrared (IR) 

spectra were recorded on a Perkin Elmer Spectrum 2 

instrument ( Figure 1 ). The samples (2 mg) were deposited 

in a methanol solution, and the solvent was then evaporated 

to allow the formation of a uniform film. on the cell (mold). 

Data were collected over a spectrum ranging from 400 cm⁻¹ 
to 4000 cm⁻¹ using Spectrum 2 software ( Johnny et al., 2021). 

 

 
 

Fig 1: Perkin Elmer spectrum 2. 

 

6. Mass Spectrometry (HPLC-ESI-QTOF-MS/MS) 

The recently developed HPLC-ESI-Q-TOF-MS/MS 

coupling has established itself as a valuable tool for the 

analysis of complex chemical compound systems ( Han et 

al., 2012) [12]. It is a device that combines various analytical 

techniques: 

▪ HPLC offers a fast and efficient method for analyzing 

samples and separating their components. 

▪ ESI spectrometry: This is a soft ionization technique 

that can produce both protonated and deprotonated 

molecules. It typically provides the peak of the ionic 

peak. It is a very useful technique for determining the 

mass of large molecules. 

▪ The Q-TOF-MS method provides high-resolution mass 

and allows validation of the elemental composition of 

parent ions and ionic fragments ( Quirantes et al., 

2013). 

 

Statistical Analysis 

The statistical differences between these average values at 

95% confidence level are indicated on the same line by the 

different letters a and b in superscript. 

Statistical analysis of the results was performed using one-

way analysis of variance (ANOVA). Differences between 

means were determined using Dunnet 's test with a 

significance level of 5%. A p-value < 0.05 indicates a 

significant difference; otherwise, it is not significant. 

 

Results and discussion 

1. Results 

Extraction yield 

The results show that the best yields were obtained by 

extraction with the binary solvent mixture of distilled water 

and ethanol. Furthermore, the JFm extract showed a higher 

yield compared to the other extracts (Table 1). 
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Table 1: Yield of aqueous and hydroethanolic extracts of Albizia zygia 
 

Extracts AMETe (g) AMETm (g) JFe (g) JFm (g) 

Yields 13.33 ± 0.265 b 13.50 ± 0.2 b 17.06±0.058 a 23.00 ± 2.272 a 

 

Determination of phytocompounds from aqueous and 

hydroethanolic extracts of Albizia zygia 

hydroethanolic extracts are richer in total polyphenols, total 

flavonoids, and total tannins than aqueous extracts. In 

particular, the phytocompound content of the AMETm 

extract is higher than that of the other extracts ( Table 2 ). 

The study also revealed a higher concentration of these 

compounds in the plant's trunk bark compared to the leaves. 

 
Table 2: Contents of phytocompounds in polyphenols, flavonoids and total tannins 

 

 

Result of the antiradical potential 

DPPH test 
The results of the evaluation of the antiradical activity of the 
extracts AMETe, AMETm, JFe, and JFm, studied using the 
DPPH assay, are expressed as the percentage of inhibition 
(I%) of the DPPH radical by the extracts and are represented 
graphically (I% as a function of concentration) ( Figure 2). 
Ascorbic acid (Vitamin C) is used as the reference 
antioxidant. The inhibitory concentration scavenging 50% 

of the DPPH radical (IC50) is 0.04 ± 0.00 mg / mL for 
ascorbic acid. The lower the IC50 value, the greater the 
antioxidant activity of the extract. The study revealed 
significant free radical scavenging activity (0.03 ± 0.0 mg / 
mL) for the hydroethanolic extract of Albizia zygia leaves ( 
JFm ). The study showed significant free radical scavenging 
activity for AMETe (IC50: 1.07 ± 0.026 mg/mL), AMETm 
(IC50: 0.127 ± 0.020 mg/mL) and JFe (IC50: 1.78 ± 0.13 
mg/mL). 

 

 
 

Fig 2: Percentage of DPPH radical inhibition by AMETe, AMETm, JFe and JFm extracts 
 

Antioxidant activity by the Abts method 

Trolox calibration curve (Figure 3) allowed us to determine the percentage of inhibition on the Abts radical and the 
concentration. 

 

 
 

Fig 3: Trolox calibration curve 
 

Excerpts Total polyphenols (mg GAE/g) Total flavonoids ( mg EQ/g) Total tannins ( mg EAT/g) 

AMETe 16.83 ± 0.28 8.16 ± 0.28 5.17 ± 0.022 

AMETm 32.83 ± 0.28 16.00 ± 0.50 10.78± 0.009 

JFe 9.78±0.001 5.58±0.00 3.83±0.00 

JFm 17.5± 0.00 7.54 ± 0.00 4.42 ± 0.03 
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Fig 4: Percentage of inhibition and antioxidant capacity of extracts 
by the Abts test 

 

The results obtained for the trunk bark confirm that the 

activity obtained with the hydroethanolic extract is better 

than that of the aqueous extract. Indeed, the inhibitory 

power obtained is high for the AMETm extract. 

These two methods yield the same result. Indeed, the 

AMETm extract exhibits significant antioxidant activity. 

 

Infrared Spectroscopy of the tested extracts 

The presence of polyphenols could be confirmed by OH 

absorption bands. The different values observed reveal the 

presence of alkaloid (NH₄⁺) absorption bands at 1609.4 cm⁻¹ 
and polyphenol (OH⁻) absorption bands at 3291.9 cm⁻¹ for the 

AMETe extract ( Figure 5 ). Regarding the AMETm extract, 

the spectrum could reveal the presence of alkaloid (NH₄⁺) 

absorption bands at 1605.6 cm⁻¹ and tannin (OH⁻ and CO₂) 

absorption bands at 3291.9 cm⁻¹ and 1042.2 cm⁻¹, 

respectively ( Figure 6 ). The presence of alkaloid (NH₄⁺) 

absorption bands at 1605.9 cm⁻¹ and tannin (OH⁻ and CO₂) 

absorption bands at 3299.6 cm⁻¹ and 1038.3 cm⁻¹ is visible for 

the JFe extract ( Figure 7 ). Finally, for extract JFm, the 

presence of alkaloids (NH) at 1609.1 cm -1 and polyphenols 

(OH) at 3264.9 cm -1 ( Figure 8 ) are observable. 

 

  
 

 Fig 5: IR spectrum of AMETe  Fig 6: Spectrum of AMETm 

 

  
 

 Fig 7: IR spectrum of Jfe  Fig 8: IR spectrum of JFm 

 

Mass Spectrometry (HPLC-ESI-QTOF-MS/MS) 

The analyzed extracts possess good antioxidant properties. 

In order to identify the major compounds present in the 

extracts, a dereplicative approach based on the coupling of 

High Performance Liquid Chromatography (HPLC) with 

Quadripolar Time-of-Flight (Q/TOF) tandem mass 

spectrometry was implemented. 

Analysis of this spectrum revealed the presence in the 

AMETe extract of two compounds, 2,6-di-ter-butyl-4-

hydroxymethylphenol ( 10, retention time: 0.684 min ) and 

alizarin ( 11; retention time: 1.205 min) ( Figures 9 and 10 ). 

 
 

Fig 9: Network of the AMETe extract 
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Fig 10: Chromatogram of analysis +ESI BPC of the AMETe 

extract 

 

2,6-di-tert-butyl-4-methylphenol, also known as BHT 

(butylated hydroxytoluene), is a potent synthetic antioxidant 

used as a food additive (E321) and in cosmetics. This 

compound is an antioxidant that prevents the oxidation of 

fats and oils in food and cosmetic products. According to 

the National Center for Biotechnology Information (2025), 

2,6-di-tert-butyl-4-hydroxymethylphenol (Figure 11) is a 

phenolic compound, a potent antioxidant, a ferroptose 

inhibitor, a food additive, and a geroprotectant ( 

https://pubchem.ncbi.nlm.nih.gov/compound/2_6-Di-tert-

butyl-4-methylphenol ). In a study conducted on diabetic  
 

mice, authors demonstrated that alizarin ( 11 ), an 

anthraquinone dye, could facilitate glucose uptake by 

adipocytes in mice made obese by diet ( Sadasivan et al., 

2014 [31]; Xu et al., 2019). Work carried out by Cuoco, 

(2009) [7] revealed the isolation anthraquinones such as 

alizarin in madder, a plant used as an antidiabetic 

 

  
2,6-di-ter-butyl-4-hydroxymethylphenol, alizarin 

 

Fig 11: 2,6-di-ter-butyl-4-hydroxymethylphenol and alizarin 
 

The ESI-MS/MS mass spectrum analysis of mass losses 

yields characteristic fragments. A fragmentation scheme has 

been proposed. Thus, structures have been proposed for 

fragments with m/z : 205 [M-15] (loss of CH3 ), m/z 191 [M- 

29 ] (loss of C2H5 ), m/z: 177 [M-43] (loss of C2H3O ), m /z: 

163 [M-57] (loss of C4H9 ), m /z: 149 [M-71] (loss of 

C5H11 ) and m /z: 131 [M-89] (loss of C5H13O ) for the 2,6 - di-

ter-butyl-4-hydroxymethylphenol molecule ( Figure 10 ) and 

m/z : 224 [M+H-17] (loss of OH), m/z: 207 [M+H-34] (loss 

of 2OH), m/z : 197 [M+H-44] (CO2 loss ) for alizarin ( 

Figure 11 ). 

 
 

Fig 12: Fragmentation mode of 2,6-di-tert-butyl-4-hydroxymethylphenol 
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Fig 13: Proposed fragmentation of alizarin 

 

Discussion 

The extraction methods yielded aqueous and hydroethanolic 
extracts. However, the yields obtained varied from one 
extract to another. Indeed, the hydroethanolic extract JFm of 
the leaves revealed the best yield. Yield is generally 
influenced by various factors such as the solvent used, pH, 
temperature, extraction time, and sample composition (Do et 
al., 2014). In this study, the results obtained could be due to 
the nature of the extraction solvent and the composition of 
the different extracts. 
The simultaneous use of water and an organic solvent such 
as ethanol can facilitate the extraction of chemicals soluble 
in either water or the organic solvent (Do et al., 2014). 
Indeed, extraction using both a water and ethanol binary 
mixture tends to produce extracts with higher concentrations 
of polyphenols and flavonoids compared to extraction with 
water alone, due to the better dissolution of these 
compounds in the ethanol-water mixture. Water extraction, 
although easier and less expensive, may prove less efficient 
for certain compounds that do not dissolve in water (Naima 
et al., 2015; Mohammedi and Atik, 2011; Trabelsi et al., 
2010) [19, 22, 35].According to the study conducted by 
Poutoum et al., 2023, analyses of aqueous and 
hydroethanolic extracts of Albizia zygia leaves and trunk 
bark revealed a higher extraction yield for the aqueous 
extract of the stem bark and a lower yield for the 
hydroethanolic extract of the leaves. They recorded higher 
extraction rates (26.71% for the hydroethanolic extract and 
33.2% for the aqueous extract) for the trunk bark compared 
to the aqueous and hydroethanolic extracts of leaves from 
the same plant. These results are inconsistent with those 
obtained in our study. This could be due to the harvesting 
location and extraction time. Compounds with an affinity 
for the water-ethanol binary mixture were the least abundant 
hydroethanolic extracts, compared to aqueous extracts, have 
the highest concentrations of total polyphenols, total 
flavonoids, and total tannins. Furthermore, the study 

indicates that the highest concentrations are found in the 
trunk bark compared to the leaves. This result is consistent 
with that of Habibou et al. (2018) [11] in a study conducted 
on Detarium. microcarpum Guill. and Perr., a plant species 
used in the treatment of parasitic diseases in Niger. Indeed, 
the authors observed a high content of polyphenols, 
flavonoids, and tannins in the trunk bark of Detarium. 
microcarpum Guill and Perr. The results obtained also 
show that total flavonoids are more concentrated in 
hydroethanolic extracts compared to aqueous extracts. 
These results are consistent with those obtained by other 
scientists. Indeed, according to Moungang (2021 [20] ), 
hydroethanolic extracts contain a greater quantity of 
polyphenols compared to aqueous extracts. This could be 
due to the efficiency of the extraction. In fact, as 
Mohammedi and Atik (2011 [19] ) point out, the use of mixed 
solvents offers a considerable opportunity to enrich extracts 
with polyphenols. The affinity of polyphenols for the binary 
hydroalcoholic mixture This would be due to the increased 
solubility of phenolic compounds in extracts obtained with 
mixed solvents compared to those obtained with pure 
solvents (Trabelsi et al., 2010) [35]. Therefore, to obtain 
polyphenol-rich fractions, it is preferable to use mixtures of 
appropriate organic solvents with water ( Mahmoudi et al., 
2013 [17]). 

The presence of polyphenols could be confirmed by 

absorption bands visible on the infrared spectra, CO for 

tannins, OH for polyphenols and tannins. 

Indeed, studies conducted by Olukanni (2020) [25] revealed 

the presence of alcohols, phenols, alkanes, an aromatic ring, 

alkyl halides, ether bonds and alkynes in the methanoic 

extract of Albizia zygia leaves. 

Tannins are polyphenols found in many plants. Work by 

Omar et al. (2022) [26] on type 1 diabetic rats showed the 

beneficial effect of tannins on blood glucose levels. They 

can reduce blood glucose while improving body weight in 
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rats with insulin deficiency. However, their effect may be 

less pronounced in type 2 diabetic rats. 

As for flavonoids, found in many fruits, vegetables, 

medicinal plants, and other foods, they are compounds that 

could help prevent and manage type 2 diabetes (Al-Ishaq et 

al., 2019 [3]). They could also improve insulin sensitivity, 

stimulate insulin secretion, and reduce inflammation—all 

important factors in the prevention and control of diabetes. 

According to other research conducted by Poutoum et al., 

(2023 [29] ), the hydroethanolic extract of the trunk bark of 

Albizia zygia is rich in flavonoids, alkaloids, polyphenols, 

tannins, anthocyanins, saponins, anthraquinones, sterols, 

and triterpenes. Furthermore, saponins, alkaloids, 

flavonoids, and terpenes are present in some species of the 

genus Albizia (Odeyemi) et al., 2014 [24]). The results 

obtained during this study are consistent with those in the 

literature. The work carried out by some authors highlighted 

the presence of flavonoids, anthocyanins, tannins, 

anthraquinones and saponins in the leaves of Albizia zygia. 

Regarding the evaluation of antioxidant activity, the results 

obtained are in agreement with those of Olukanni et al., 

(2020) [25] showing significant antioxidant activity of the 

methanolic extract Albizia zygia leaves by DPPH trapping, 

with an estimated IC50 of 152 µg/ mL versus 34 µg/ mL for 

the reference, standard ascorbic acid. 

The IC₅₀ value for JFm (0.03 ± 0.0 mg/mL) is reported to be 

lower than that for vitamin C (0.04 ± 0.00 mg/mL), which 

means that the extract is more active than vitamin C, the 

reference compound. The antioxidant activity of the plant 

showed that all extracts possessed antioxidant activity. This 

could be due to the presence of phenolic compounds, which 

were found in all the extracts studied. The two methods 

(DPPH and ABTS) have shown that the extracts possess 

good antioxidant activity, which varies from one extract to 

another. These variations may be associated with the 

composition of the extracts in antioxidant molecules 

(Lahouazi, H. (2020) [16]. Therefore, several sudies revealed 

that flavonoids and anthocyanins exhibit high antioxidant 

activity. In our study, there may be a link between 

antioxidant activity and the nature of the phenolic 

compounds. Inhibition concentrations vary depending on the 

method used. This variation could be due to the existence of 

compounds that display absorption bands at the same 

wavelength as the DPPH radical, thus causing an increase in 

absorbance (Sarr). et al., 2015) [33]. In this context, the study 

conducted on Acanthospermum hispidum Dc. and Ximenia 

americana L., two plants with antihypertensive properties, 

show that the antioxidant activity of the extracts could be 

due to the high content of polyphenols, flavonoids, and 

tannins in the extracts (Djamilatou et al 2021) [9]. 

Indeed, numerous studies indicate that antioxidants, 

particularly those found in our diet and medicinal plants, 

could have a beneficial effect in preventing and managing 

type 2 diabetes. By reducing oxidative stress and optimizing 

various metabolic functions, they could help lower the 

likelihood of developing this disease and treat its 

complications. There is a link between antioxidants and 

antidiabetic activities due to their ability to combat 

oxidative stress, which is a determining factor in the onset 

and progression of diabetes. Antioxidants work by 

neutralizing free radicals, which reduces the damage caused 

by oxidation to cells and tissues. Many compounds known 

for their antioxidant properties also show beneficial effects 

against diabetes, by improving glucose metabolism, insulin 

sensitivity and reducing the risk of complications ( Sarian et 

al., 2017; Ochuko et al., 2023 [23, 32] ). 
The molecules identified through HPLC-ESI-QTOF-
MS/MS in the studied extracts are all important in this 
study. Indeed, they are involved in the treatment of diabetes. 
In a study conducted on diabetic mice, researchers 
demonstrated that alizarin, a dye of origin anthraquinone, 
could improve glucose uptake by fat cells in mice that have 
become obese due to their diet (Sadasivan et al., 2014; Xu et 
al., 2019). Cuoco, ( 2009 [3, 7, 31] ) extracted anthraquinones 
such as alizarin from madder, a plant used for its 
antidiabetic properties. 2,6-Di-tert-butyl-4-
hydroxymethylphenol has been identified in the AMETe 
extract. According to the National Center for Biotechnology 
Information (2025), 2,6-di-tert-butyl-4-
hydroxymethylphenol is a phenol. It is a potent antioxidant, 
a ferroptose inhibitor, a food additive, and a geroprotectant 
(https://pubchem.ncbi.nlm.nih.gov/compound/2_6-Di-tert-
butyl-4-methylphenol). 
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Conclusion 
Analysis of the aqueous and hydroethanolic extracts by 
HPLC-ESI-QTOF-MS/MS allowed for the identification of 
the structures of two molecules in the different extracts. 
Alizarin and 2,6-di-tert-butyl-4-hydroxymethylphenol were 
identified in the AMETe extract. Quantification of total 
polyphenolic compounds, total flavonoids, and total tannins 
revealed that the highest total polyphenol content was 
measured in the hydroethanolic extract of the trunk bark 
(32.83 ± 0.28 mg GAE/g). However, the aqueous extract of 
the leaves (9.78 ± 0.001 mg GAE/g) yielded the lowest 
content. The antiradical activity of the hydroethanolic 
extract of the leaves (IC50 : 0.03±0.0 ab mg/ mL ) is better 
than that of vitamin C (CI 50 : 0.04 ± 0.00 mg/ mL ), the 
reference molecule. Observations suggest that the recurring 
use of this plant in the traditional management of diabetes 
may be linked to its relative richness in polyphenolic 
compounds. This plant could be beneficial for the treatment 
of diabetes. 
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