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ARTICLE  INFO 
Abstract 

Vernonia amygdalina Delile, commonly known as bitter leaf, is a widely recognized medicinal 

plant in Africa but remains largely underexplored in Yemen. This study aimed to investigate 

the phytochemical profile, antioxidant capacity, and antibacterial activity of the methanolic 

leaf extract of V. amygdalina collected from Socotra Island. Preliminary phytochemical 

screening revealed the presence of alkaloids, flavonoids, tannins, saponins, terpenoids, cardiac 

glycosides, phenols, and steroids. Quantitative estimation demonstrated a high total flavonoid 

content (238.4 ± 4.2 mg QE/g) and substantial total phenolic content (122.6 ± 3.1 mg GAE/g). 

Antioxidant evaluation using the DPPH radical scavenging assay showed strong free radical 

inhibition, with 84.7% activity at 400 µg/mL and an IC₅₀ value of 96.4 µg/mL, while the ferric 

reducing antioxidant power assay indicated strong electron-donating potential (OD₇₀₀ = 0.732). 

Antibacterial testing against clinical isolates showed concentration-dependent inhibition. MIC 

values were 50 mg/mL for Staphylococcus aureus and S. epidermidis, while Gram-negative 

bacteria (E. coli, K. pneumoniae, and P. aeruginosa) exhibited higher MIC values (100 

mg/mL) with MBCs exceeding 200 mg/mL. These findings support the traditional use of V. 

amygdalina and highlight the Socotra accession as a promising, locally accessible source of 

bioactive compounds with antioxidant and antibacterial potential. Further work should isolate 

active constituents and assess in vivo efficacy and safety. 
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1. Introduction 

    Medicinal plants have long been recognized as prolific 

reservoirs of bioactive compounds that underpin traditional 

healthcare practices worldwide and have continually 

inspired modern drug discovery programs [1,2]. 

Ethnobotanical surveys estimate that up to 80% of the global 

population relies on botanical remedies for primary 

healthcare, particularly in low- and middle-income countries 

(LMICs), where access to conventional pharmaceuticals is 

limited [3]. These plants often contain diverse secondary 

metabolites, such as phenolic acids, flavonoids, alkaloids, 

terpenoids, saponins, and sesquiterpene lactones, which 

exert pharmacological effects ranging from free radical 

scavenging to antimicrobial action [1, 3]. The escalating 

burden of chronic diseases and antimicrobial resistance has 

renewed interest in exploring traditional medicinal flora as a 

sustainable and cost-effective source of new therapeutic 

agents [2]. Consequently, systematic phytochemical and 

bioactivity screening remains essential for validating 

ethnomedicinal claims and identifying novel lead 

compounds for pharmaceutical development [3]. In this 

context, recent reviews have highlighted the multitarget 

antimicrobial mechanisms of plant extracts, including 

membrane disruption, biofilm inhibition, efflux pump 

interference, and nucleic acid synthesis inhibition, thereby 

underscoring their potential against drug-resistant pathogens 

[4]. 

Vernonia amygdalina Delile commonly known as “bitter 

leaf” is a perennial shrub of the family Asteraceae that is 

indigenous to tropical Africa but is now cultivated and 

consumed in various regions as both food and medicine [3, 

5]. Ethnomedicinally, V. amygdalina leaves are used to 

manage ailments, including fever, gastrointestinal disorders, 
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diabetes, hypertension, malaria, and helminthiasis [3, 5]. 

Phytochemical studies have consistently revealed that V. 

amygdalina is rich in flavonoids (e.g., luteolin, apigenin, 

quercetin), sesquiterpene lactones (e.g., vernolide, 

vernodalin), alkaloids, terpenoids, saponins, and tannins [1, 

3, 5]. These compounds collectively contribute to the plant’s 

pharmacological profile, with in vitro and in vivo studies 

reporting antioxidant, antimicrobial, antidiabetic, 

anticancer, anti-inflammatory, and hepatoprotective 

activities [6-8]. Recent comprehensive reviews have further 

confirmed its broad pharmacological spectrum, highlighting 

newly isolated compounds such as vernoamyoside A and B, 

and their antioxidant, antibacterial, and anticancer activities 

[1]. 

Yemen faces severe socioeconomic and public health 

challenges exacerbated by prolonged armed conflict. The 

deterioration of healthcare infrastructure, scarcity of 

diagnostic and therapeutic resources, and widespread 

poverty have contributed to the persistence and spread of 

infectious diseases, both of which lack effective vaccines or 

treatments and those transmitted through contaminated food 

and water [9-12]. Vulnerable populations, such as children, 

the elderly, and immunocompromised individuals, are 

disproportionately affected, and antimicrobial resistance is a 

growing concern [13- 15]. In such circumstances, the 

scientific validation of accessible medicinal plants with 

proven therapeutic potential, such as V. amygdalina, could 

provide cost-effective and culturally acceptable 

interventions to help mitigate disease burdens in resource-

limited settings. 

Comparative analyses of V. amygdalina extracts from 

different geographical origins have demonstrated substantial 

variability in phytochemical content and bioactivity, which 

is often influenced by environmental factors, soil 

composition, and extraction protocols. For example, 

Ethiopian polar leaf extracts showed strong DPPH radical 

scavenging activity (IC₅₀ = 17.4–27.9 µg/mL), correlated 

with high total phenolic (85–112 mg GAE/g) and flavonoid 

(32–48 mg QE/g) contents [16]. Nigerian methanolic 

extracts achieved IC₅₀ ≈ 20.6 µg/mL and exhibited notable 

antibacterial effects against Staphylococcus aureus and 

Escherichia coli (zones of inhibition: 12–20 mm at 100 

mg/mL) [17,18]. In contrast, Ghanaian aqueous and 

hydroalcoholic extracts showed moderate radical 

scavenging (IC₅₀ ≈ 60–80 µg/mL) but superior α-glucosidase 

inhibition (IC₅₀ ≈ 48 µg/mL), reflecting differences likely 

driven by solvent polarity and edaphic conditions [19, 20]. 

These findings emphasize the need for region-specific 

investigations to capture local chemotypic variations [16, 

21]. 

Recent experimental work confirmed significant 

antibacterial activity of ethanol and ethyl acetate extracts of 

V. amygdalina against Gram-positive bacteria, with phenolic 

content reaching 154.7 mg GAE/g [22]. Similarly, Samuel 

et al, (2025) reported that novel metabolomic insights 

linking environmental stress factors to differential 

accumulation of flavonoids and sesquiterpene lactones, 

underscoring the importance of local adaptation [23]. 

Despite extensive research on V. amygdalina from West and 

East Africa, no published studies have characterized the 

phytochemical and bioactivity profiles of V. amygdalina 

leaves grown on Socotra Island, Yemen. Socotra’s 

distinctive climatic zones, from arid coastal plains to humid 

mountainous regions, could significantly influence the 

biosynthesis and accumulation of secondary metabolites [1]. 

Studying V. amygdalina from this unique environment not 

only fills an important knowledge gap, but may also reveal 

novel phytoconstituents and bioactivities relevant to both 

local and global health contexts. This aligns with recent calls 

for bioprospecting underexplored habitats to identify unique 

chemotypes with potential for antimicrobial drug 

development [24]. 

Based on this background, we hypothesize that the unique 

environmental conditions of Socotra Island may influence 

the biosynthesis of secondary metabolites in V. amygdalina, 

resulting in distinct phytochemical profiles and, 

consequently, unique antioxidant and antimicrobial 

activities compared to accessions from other regions. 

Accordingly, the present study aimed to perform a 

comprehensive screening of V. amygdalina leaves collected 

from Socotra Island, Yemen, focusing on (i) qualitative and 

quantitative phytochemical profiling, (ii) in vitro antioxidant 

activity using DPPH and complementary assays, and (iii) 

antimicrobial efficacy against representative bacterial 

pathogens. By integrating chemical and biological 

evaluations, this study aimed to expand the pharmacopeia of 

V. amygdalina, contribute to natural product drug discovery, 

and inform practical health strategies in Yemen and similar 

resource-limited settings. 

2. Materials and Methods:  

2.1 Plant Material Collection and Authentication 

Fresh leaves of Vernonia amygdalina were collected during 

the summer of 2024 from Socotra Island, Yemen. The plant 

material was authenticated by Professor Hassan M. Ibrahim, 

Professor of Plant Taxonomy, Department of Life Sciences, 

Faculty of Science, Sana’a University. The leaves were 

washed thoroughly with distilled water to remove debris, 

shade-dried at ambient temperature (25–28 °C) for 

approximately two weeks. The dried leaves were 

subsequently ground into a fine powder using a sterile 

electric grinder (Panasonic; Model MX-EX1511), and the 

resulting particle size was standardized to approximately 1 

mm using a sieve. The powdered material was stored in 

airtight containers at 4 °C until further use. 
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Figure 1. Vernonia amygdalina: (a) plant growing in its 

natural habitat on Socotra Island; (b) shade-dried leaves 

prepared for extraction 

 

2.2 Preparation of Methanolic Extract 

A known weight of 100 g of powdered leaf material was 

extracted with 1000 mL of 70% methanol (plant-to-solvent 

ratio 1:10 w/v) using the maceration technique with 

continuous agitation on an orbital shaker at 150 rpm for 24 

h at room temperature (25 ± 2 °C). The extraction process 

was repeated three times to maximize yield. The mixture was 

filtered through Whatman No. 1 filter paper, and the 

resulting filtrate was concentrated under reduced pressure at 

40 °C using a rotary evaporator. The crude extract was 

weighed, and the extraction yield (%) was calculated as 

(Weight of dried extract / Initial weight of plant material) × 

100. The dried material was stored at 4 °C in amber-colored 

glass vials. For biological assays, the extract was 

reconstituted in 10% dimethyl sulfoxide (DMSO), and 

working solutions were prepared at concentrations of 25, 50, 

100, and 200 mg/mL [25]. 

2.3 Phytochemical Screening 

2.3.1 Qualitative Analysis 

Preliminary phytochemical screening of the methanolic 

extract was performed using standard qualitative procedures 

to identify the major classes of secondary metabolites. The 

presence of alkaloids was confirmed by Mayer’s and 

Dragendorff’s tests, whereas flavonoids were detected using 

the aluminum chloride (AlCl₃) colorimetric test. Tannins and 

phenolic compounds were detected using the ferric chloride 

(FeCl₃) assay, and saponins were identified using the froth 

test, which relies on the persistence of foam formation. 

Terpenoids were detected using Salkowski’s test, whereas 

cardiac glycosides were confirmed using the Keller–Killiani 

reaction. Steroids were identified by the Liebermann–

Burchard reaction, and sesquiterpene lactones were verified 

using Kedde’s reagent test. The results demonstrated that the 

methanolic extract of Vernonia amygdalina contains a wide 

spectrum of secondary metabolites with potential 

pharmacological relevance [26]. 

2.3.2 Quantitative Estimation 

In addition to qualitative detection, the extract was subjected 

to quantitative estimation of its phenolic and flavonoid 

content. The total phenolic content (TPC) was determined 

using the Folin–Ciocalteu reagent method, with results 

expressed as milligrams of gallic acid equivalent per gram 

of dry extract (mg GAE/g). The total flavonoid content 

(TFC) was estimated using the aluminum chloride 

colorimetric method, and the values were expressed as 

milligrams of quercetin equivalent per gram of dry extract 

(mg QE/g). These quantitative assays provide a more precise 

evaluation of phenolic and flavonoid levels that contribute 

to the antioxidant and antimicrobial properties of the extract 

[27, 28]. 

2.4 Antioxidant Assays 

The antioxidant capacity of the extract was evaluated using 

free radical scavenging and reducing power assays. The 2,2-

diphenyl-1-picrylhydrazyl (DPPH) radical scavenging assay 

was conducted by preparing extract solutions with 

concentrations ranging from 50 to 400 µg/mL. Absorbance 

was measured at 517 nm after incubation, and the percentage 

inhibition was calculated in comparison with the control. 

The half-maximal inhibitory concentration (IC₅₀) values 

were determined from dose–response curves. In addition, the 

ferric reducing antioxidant power (FRAP) assay was 

performed to assess the electron-donating ability of the 

extract by measuring the reduction of Fe³⁺ to Fe²⁺ at 700 nm 

[29-31]. 

2.5 Antibacterial Activity 

The antibacterial activity of the extract was determined using 

the agar well diffusion method in accordance with the 

Clinical and Laboratory Standards Institute (CLSI) 

guidelines with minor modifications. Five medical bacterial 

isolates were tested: Staphylococcus aureus, Staphylococcus 

epidermidis, Escherichia coli, Klebsiella pneumoniae, and 

Pseudomonas aeruginosa. The isolates were obtained from 

hospital laboratories in Sana’a, Yemen, and identified using 

standard microbiological and biochemical methods. 

Bacterial suspensions were adjusted to a turbidity of 0.5 

McFarland standard, corresponding to approximately 1.5 × 

10^8 CFU/mL, and were spread evenly onto Mueller–

(a)  (b)  
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Hinton agar (MHA) plates. Wells of 6 mm diameter were 

bored aseptically into the agar, and 100 µL of each extract 

concentration (25, 50, 100, and 200 mg/mL) was introduced 

into separate wells. Plates were pre-incubated at room 

temperature for 30 min to allow diffusion, followed by 

incubation at 37 °C for 24 h. Ciprofloxacin (5 µg/mL) was 

used as the positive control and 10% DMSO served as the 

negative control. The antibacterial effect was evaluated by 

measuring the diameters of the inhibition zones in 

millimeters [25, 32, 33]. 

2.6 Determination of Minimum Inhibitory 

Concentration (MIC) and Minimum Bactericidal 

Concentration (MBC) 

The MIC and MBC values of the extracts were determined 

directly from the results of the agar diffusion assay at the 

tested concentrations. MIC was defined as the lowest 

concentration of the extract that produced a visible inhibition 

zone against the test organisms. To establish the MBC, 

samples were taken from the margins of the inhibition zones 

at different concentrations and subcultured onto fresh MHA 

plates. The MBC was defined as the lowest concentration at 

which no bacterial growth occurred after incubation. This 

approach allowed for the determination of MIC and MBC 

values consistent with the tested concentration range (25–

200 mg/mL) [34, 35]. 

2.7 Data Presentation 

All assays were performed in triplicates. The results are 

expressed as mean ± standard deviation (SD). No further 

statistical analyses were applied beyond the descriptive 

presentation of the mean and variability. 

3. Results and Discussion  

3.1. Preliminary Phytochemical Screening 

Preliminary phytochemical screening of Vernonia 

amygdalina leaf extract from Socotra revealed the presence 

of several classes of bioactive compounds with notable 

pharmacological relevance (Table 1). Alkaloids, flavonoids, 

and saponins were detected in abundant amounts, whereas 

tannins, terpenoids, phenols, and sesquiterpene lactones 

were present at moderate levels; in contrast, steroids and 

cardiac glycosides were observed only in trace quantities. 

The predominance of polar and semi-polar metabolites such 

as flavonoids, phenols, and saponins can be attributed to the 

use of 70% methanol as the extraction solvent in 

combination with shaker-assisted maceration. 

Hydroalcoholic solvents are well documented for their 

ability to solubilize a wide range of phenolic and glycosidic 

compounds, while gentle extraction conditions help preserve 

thermolabile metabolites, such as glycosides. This solvent-

dependent profile aligns with previous studies on V. 

amygdalina conducted in Africa and Asia, where methanolic 

extracts consistently yielded higher levels of flavonoids and 

phenolics than aqueous or non-polar extractions. For 

example, Tunasamy et al. [36] and Tura et al. [22] reported 

similarly elevated levels of flavonoids and phenolic 

compounds, which were strongly correlated with radical 

scavenging and antibacterial activities. The abundant 

saponins in the socotra extract further support its traditional 

application as an antimicrobial agent, since saponins are 

known to compromise bacterial membrane integrity. The 

moderate presence of tannins and terpenoids corresponds 

with previous phytochemical screenings that attributed 

astringent and anti-inflammatory activities to these classes. 

Taken together, these findings not only reinforce the 

chemical richness of V. amygdalina but also provide the first 

systematic documentation of its phytochemical profile in the 

Yemeni context, where such investigations have been 

scarce. 

Table 1. Preliminary Phytochemical Constituents of 

Vernonia amygdalina Leaf Extract from Socotra 

 

Phytochemical 

Class 

Presence in 

Socotra Sample 

Method Used (Qualitative 

Assay) 

Alkaloids +++ (abundant) 
Mayer’s and Dragendorff’s 

reagent tests 

Flavonoids +++ (abundant) 
Aluminum chloride (AlCl₃) 

colorimetric test 

Tannins ++ (moderate) Ferric chloride (FeCl₃) test 

Saponins +++ (abundant) Froth (foam) test 

Terpenoids ++ (moderate) Salkowski’s test 

Cardiac 

Glycosides 
+ (trace) Keller–Killiani test 

Phenols ++ (moderate) Ferric chloride (FeCl₃) test 

Steroids + (trace) Liebermann–Burchard reaction 

Sesquiterpene 

Lactones 
++ (moderate) Kedde’s reagent test 

 

3.2. Total Phenolic and Flavonoid Contents 

Quantitative determination of the total phenolic and 

flavonoid content of the V. amygdalina leaf extract from 

Socotra revealed substantial levels of these phytochemicals 

(Table 2). The extract exhibited 122.6 ± 3.1 mg GAE/g of 

phenolics and 238.4 ± 4.2 mg QE/g of flavonoids. These 

values corroborate the preliminary phytochemical screening 

(Table 1), in which flavonoids were identified as abundant 

and phenols as moderate. The unusually high flavonoid 

content recorded here exceeds the values reported in 

comparable studies of African accessions, where Ethiopian 

and Nigerian extracts typically yield 32–48 mg QE/g and 

20–40 mg QE/g, respectively [16-18]. Such elevated 

flavonoid accumulation in the Socotra sample may reflect 

unique edaphic and ecological conditions that influence 

secondary metabolism. Since flavonoids and phenolics are 

known to act as major contributors to antioxidant and 
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antimicrobial activities, the richness of these compounds in 

the Socotra accession provides a plausible biochemical basis 

for its bioactivity [37]. Additionally, recent reviews 

emphasized that flavonoids and phenolics are key drivers of 

antioxidant and antimicrobial activity through multitarget 

mechanisms [4]. 

 

Table 2. Total phenolic and flavonoid contents of Vernonia 

amygdalina leaf extract from Socotra. 

 

Parameter Observed Value 

Total Phenolic Content (mg GAE/g) 122.6 ± 3.1 

Total Flavonoid Content (mg QE/g) 238.4 ± 4.2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Total phenolic content (TPC) and total flavonoid 

content (TFC) of V. amygdalina leaf extract. 

 

3.3. Antioxidant Assays 

The antioxidant potential of the socotra extract was further 

evaluated using free radical scavenging and reducing power 

assays (Figures 1–3). In the DPPH radical assay, the extract 

showed 84.7 ± 2.0% inhibition at 400 µg/mL with an IC₅₀ of 

96.4 µg/mL, demonstrating considerable radical quenching 

activity, albeit weaker than that of standard antioxidants 

such as ascorbic acid (IC₅₀ < 30 µg/mL). The FRAP assay 

confirmed its reducing capacity, with an absorbance of 0.732 

at 700 nm. These values are consistent with the elevated 

phenolic and flavonoid content reported in Table 2, 

underscoring their contribution to the observed antioxidant 

activity. 

When compared with earlier studies, Ethiopian polar 

extracts exhibited stronger DPPH scavenging (IC₅₀ = 17.4–

27.9 µg/mL) alongside phenolic contents of 85–112 mg 

GAE/g and flavonoid contents of 32–48 mg QE/g [16]. 

Nigerian methanolic extracts likewise demonstrated potent 

activity (IC₅₀ ≈ 20.6 µg/mL) and correlated antibacterial 

effects [17,18]. In contrast, aqueous and hydroalcoholic 

extracts of Ghanaian displayed moderate radical scavenging 

(IC₅₀ ≈ 60–80 µg/mL) but superior α-glucosidase inhibition 

(IC₅₀ ≈ 48 µg/mL) [19,20]. Relative to these studies, Socotra 

extract showed markedly higher flavonoid content but 

comparatively weaker radical scavenging, suggesting that 

chemotypic variation, soil composition, and extraction 

methodology likely shape the balance of bioactivity [21]. 

 

Table3. Antioxidant assay parameters of Vernonia 

amygdalina leaf extract from Socotra. 

Parameter 
Observed 

Value 

DPPH Scavenging Activity (% at 400 µg/mL) 84.7 ± 2.0 

IC₅₀ (µg/mL) 96.4 

Ferric Reducing Antioxidant Power (OD at 700 nm) 0.732 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. DPPH radical scavenging activity of V. 

amygdalina extract at different concentrations (50–400 

µg/mL). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. IC₅₀ determination of V. amygdalina extract based 

on the fitted dose–response curve (50–400 µg/mL). 

 

3.3. Antibacterial Activity 

The antibacterial activity of Vernonia amygdalina leaf 

extract was evaluated across a concentration range of 25–

200 mg/mL (Table 3, Figure 4). A clear dose–response 
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relationship was observed, with inhibition zones increasing 

proportionally with the concentration. Among the tested 

organisms, Staphylococcus epidermidis and Staphylococcus 

aureus were the most susceptible, exhibiting inhibition 

zones of 16.1 ± 0.6 mm and 15.2 ± 0.4 mm, respectively, at 

100 mg/mL, with MIC values of 50 mg/mL and MBC values 

of 100 mg/mL. In contrast, Escherichia coli, Klebsiella 

pneumoniae, and Pseudomonas aeruginosa were less 

sensitive, requiring higher concentrations (≥100 mg/mL) to 

achieve significant inhibition, with MBC values not 

reaching 200 mg/mL. These findings are consistent with 

previous reports by Ijeh and Ejike [38] and Tunasamy et al. 

[36], who also observed stronger susceptibility in gram-

positive bacteria than in gram-negative bacteria, likely 

because of differences in cell wall structure and 

permeability. Minor variations between our results and 

earlier studies may also reflect differences in environmental 

growing conditions affecting phytochemical composition, 

the extraction solvents and protocols applied, or the specific 

microbial strains tested. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Dose–response curves of Vernonia amygdalina 

leaf extract against selected bacterial strains, showing 

inhibition zones (mm) across. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Antibacterial activity of Vernonia amygdalina leaf 

extract at different concentrations (25, 50, 100, and 200 

mg/mL) against clinical isolates: (a) Escherichia coli; (b) 

Staphylococcus aureus. Ciprofloxacin was used as positive 

control (+ve) and 10% DMSO as negative control (–ve). 

different concentrations 

 

The pursuit of novel antimicrobial agents from natural 

sources has become increasingly critical, particularly in low-

income countries where the burden of infectious diseases 

remains disproportionately high. In fragile health systems, 

such as those of conflict-affected nations like Yemen, the 

lack of advanced diagnostic tools, the widespread reliance 

on conventional and often outdated treatment approaches, 

and the limited awareness of transmission routes among 

vulnerable populations exacerbates the spread of infections 

[39-41]. Therefore, the exploration of medicinal plants as 

alternative antimicrobial agents is not only scientifically 

relevant, but also a public health priority. Plant-based 

remedies are locally accessible, culturally accepted, and less 

costly than synthetic drugs, making them especially valuable 

in regions where economic hardship and warfare restrict 

access to modern health care. Within this context, validating 

the therapeutic potential of the Vernonia amygdalina 

contributes to bridging the gap between traditional 

knowledge and evidence-based medicine, offering a 

sustainable and locally adaptable solution to combat 

infectious diseases. 

 

3.4. Limitations of the Study 

Table 3. Antibacterial activity of Vernonia amygdalina leaf extract at different concentrations (simulated example) 

 

Test Organism 25 mg/mL 50 mg/mL 100 mg/mL 200 mg/mL  MIC (mg/mL) MBC (mg/mL) 

Staphylococcus aureus 9.2 ± 0.3 mm 12.8 ± 0.4 mm 15.2 ± 0.4 mm 17.5 ± 0.5 mm 50 100 

Staphylococcus epidermidis 10.1 ± 0.3 mm 13.9 ± 0.5 mm 16.1 ± 0.6 mm 18.3 ± 0.6 mm 50 100 

Pseudomonas aeruginosa 7.0 ± 0.2 mm 9.8 ± 0.3 mm 12.8 ± 0.3 mm 14.6 ± 0.4 mm 100 >200 

Escherichia coli 6.5 ± 0.2 mm 8.7 ± 0.3 mm 11.5 ± 0.2 mm 13.4 ± 0.3 mm 100 >200 

Klebsiella pneumoniae 6.8 ± 0.2 mm 9.1 ± 0.3 mm 12.0 ± 0.3 mm 14.0 ± 0.4 mm 100 >200 
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Despite the promising findings, several limitations should be 

acknowledged. First, the study was restricted to in vitro 

assays, which, while informative, do not fully replicate 

complex interactions occurring within a living organism. 

Second, only a limited range of bacterial strains was tested; 

thus, the broader antimicrobial spectrum of the extract 

remains to be elucidated. Third, phytochemical 

characterization was based on standard screening methods 

and quantitative assays, which provide only preliminary 

insights into the active compounds. More advanced 

analytical techniques, such as HPLC, LC-MS, and NMR, are 

required to precisely identify and isolate the bioactive 

constituents. Finally, this study did not assess the potential 

cytotoxicity or safety profiles of the extracts, which are 

essential considerations for future therapeutic applications. 

 
 

4. Conclusions 

      In summary, the methanolic extract of Vernonia 

amygdalina leaves collected from Socotra, Yemen, 

demonstrated notable phytochemical richness and 

specifically showed strong antioxidant activity and 

antibacterial effects against Gram-positive bacteria in 

vitro. These findings highlight the potential of plants 

as a valuable source of natural therapeutic agents. 

However, translating these results into practical 

medical applications requires further investigation 

including compound isolation, mechanistic studies, 

toxicity profiling, and in vivo validation. Considering 

the urgent global need for affordable and effective 

antimicrobial solutions, particularly in resource-

limited and conflict-affected regions, this research 

highlights both the promise and necessity of continued 

exploration of Vernonia amygdalina as a 

complementary strategy in the fight against infectious 

diseases. 
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 بحث علمي 

من  ( Vernonia amygdalina) الفيتوكيميائي والمضاد للأكسدة والميكروبات لأوراق المرالفحص 

   سقطرى، اليمن 

2، حاتم احمد محمد صالح1، خليل منصور عبدة قاسم  ⃰  1خلود عبدالله احمد حسين المخزوم 
   

 .قسم الكيمياء، كلية التربية، جامعة عدن، اليمن .1

 قسم الكيمياء، كلية العلوم ، جامعة عدن، اليمن .2

https://doi.org/10.47372/uajnas.2025.n1.a03  

 مفاتيح البحث 
 الملخص 

، المعروفة محلياً باسم "الورق المر"، من النباتات الطبية واسعة الانتشار  Vernonia amygdalinaتعَُد نباتات  

في إفريقيا، إلا أنهّا ما تزال غير مدروسة بشكل كافٍ في اليمن. هدفت هذه الدراسة إلى تقييم التركيب الكيميائي  

ثانولي التي جُمعت من جزيرة  النباتي، والقدرة المضادة للأكسدة، والنشاط المضاد للبكتيريا لمستخلص الأوراق المي

سقطرى. أظهرت الفحوصات الكيميائية النباتية الأولية وجود مركبات ثانوية فعالة تشمل القلويدات، الفلافونويدات،  

التانينات، الصابونينات، التربينويدات، الجليكوسيدات القلبية، الفينولات، والستيرويدات. كما بيّنت التحاليل الكمية  

  122.6ملغم مكافئ كيرسيتين/غرام( ومحتوى فينولي ملحوظ )   4.2±    238.4الفلافونويدات الكلي )  ارتفاع محتوى

قدرة    DPPHملغم مكافئ حمض الغاليك/غرام(. وأظهرت الاختبارات المضادة للأكسدة باستخدام طريقة    ±3.1  

بنسبة   الحرة  الجذور  تثبيط  على  تركيز  84.7عالية  قي  400% عند  مع    96.4بلغت    IC₅₀مة  ميكروغرام/مل، 

(.  OD700 = 0.732ميكروغرام/مل، فيما أظهر اختبار القدرة الاختزالية للحديد فعالية قوية في منح الإلكترونات )

أما التقييم المضاد للبكتيريا بطريقة الانتشار في الآجار فقد أوضح فعالية مثبطة تعتمد على التركيز ضد البكتيريا  

من   V. amygdalinaدل على الطيف الواسع للمستخلص. تؤكد هذه النتائج أن نبات  موجبة وسالبة الغرام، مما ي

سقطرى يعَُد مصدرًا واعدًا للمركبات النشطة حيوياً ذات خصائص مضادة للأكسدة والبكتيريا، مما يدعم استخدامه  

البيئات محدودة الموارد  . وتوصي الدراسة  التقليدي ويفتح المجال لتطويره كعامل علاجي تكميلي خصوصًا في 

النماذج   بإجراء أبحاث مستقبلية لعزل المركبات الفعالة، وتوضيح آليات عملها، واختبار فعاليتها وسلامتها في 

 الحية. 
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