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Abstract 

This study investigates the phytochemical composition and antimicrobial properties of 15 medicinal plants traditionally used 

for therapeutic purposes. The plants were screened for the presence of bioactive compounds such as alkaloids, flavonoids, 

saponins, terpenoids, phenols, glycosides, and tannins. The antimicrobial activity of plant extracts was tested against various 

bacterial and fungal strains, including Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa, Candida albicans, 

and Aspergillus niger. Significant inhibition zones were observed, with Staphylococcus aureus and Candida albicans being the 

most sensitive to the extracts. Minimum inhibitory concentration (MIC) values ranged from 0.5 mg/mL to 2.0 mg/mL. The 

study demonstrates the potential of these plants as sources of natural antimicrobial agents, highlighting the importance of their 

bioactive compounds in combating microbial infections. The results align with previous research, supporting the growing 

interest in plant-based pharmaceuticals for treating resistant pathogens. 
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Introduction 

Medicinal plants have long been a cornerstone in the 

development of therapeutic agents, and their role in modern 

pharmaceutical research continues to be pivotal. 

Phytochemical screening, the process of identifying and 

analyzing bioactive compounds in plants, is essential for 

understanding their potential pharmacological properties. 

This approach has gained significant attention due to the 

increasing demand for natural, plant-based medicines, 

driven by the growing concerns about the safety and side 

effects of synthetic drugs. Phytochemical compounds, such 

as alkaloids, flavonoids, terpenoids, and glycosides, have 

demonstrated a wide range of biological activities, including 

antimicrobial, antioxidant, anticancer, and anti-

inflammatory effects, making them prime candidates for 

drug discovery. 

The global resurgence of interest in natural products for 

drug development is not only a response to the limitations of 

conventional synthetic pharmaceuticals but also reflects a 

desire for more sustainable and cost-effective alternatives. 

The rich biodiversity of plants provides an extensive source 

of bioactive compounds, many of which remain unexplored. 

Traditional knowledge, especially in rural and indigenous 

communities, has often guided the selection of plants for 

therapeutic purposes, underscoring the importance of 

integrating ethnobotanical information with modern 

pharmacological research. 

Phytochemical screening of medicinal plants involves the 

extraction, isolation, and identification of plant constituents, 

followed by testing for biological activity. This process 

helps to validate the therapeutic potential of plants and 

provides a basis for their incorporation into pharmaceutical 

applications. Furthermore, it offers a scientific approach to 

the traditional use of plants, bridging the gap between folk 

medicine and evidence-based practice. The screening of 

medicinal plants can be conducted using various techniques, 

including chromatography, spectroscopy, and bioassays, 

each providing valuable data on the chemical profile and 

pharmacological activity of the plant material. 

Moreover, the increasing interest in plant-based therapeutics 

has prompted the development of standardized protocols for 

phytochemical analysis, ensuring consistency and 

reproducibility in results. This standardization is critical for 

the regulatory approval of plant-based pharmaceutical 

products and the scaling up of their production. The 

continued exploration of plant-derived compounds through 

phytochemical screening is essential for the identification of 

novel drug leads, especially in the face of emerging diseases 

and growing concerns about antimicrobial resistance. 

Despite the promising potential of medicinal plants, 

challenges remain in their commercialization for 

pharmaceutical purposes. Issues related to quality control, 

toxicity, and the complexity of plant chemical profiles 

require rigorous scientific investigation. Additionally, the 

sustainability of harvesting medicinal plants and the ethical 

considerations of bioprospecting are important factors that 

must be addressed to ensure that the benefits of these plants 

can be realized without compromising ecological balance or 

cultural heritage. 

This review explores the methods and significance of 

phytochemical screening in medicinal plants, emphasizing 

its role in pharmaceutical applications. Through a 

comprehensive evaluation of current research and emerging 

trends, it aims to highlight the immense potential of plant-

based compounds in the development of new, safe, and 

effective therapeutic agents. 

 

Materials and Methods 

Materials 

The medicinal plants selected for phytochemical screening 

in this study were chosen based on their traditional uses and 

documented ethnobotanical significance. A total of 15 plant 
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species, widely used for their medicinal properties across 

various cultures, were sourced from local markets and 

authenticated by experts in plant taxonomy. Fresh plant 

materials (leaves, stems, roots, or flowers) were collected 

and immediately dried in a shaded area to prevent the 

degradation of bioactive compounds. Standard laboratory 

chemicals and solvents (e.g., ethanol, methanol, chloroform) 

were used for extraction and chromatography procedures, 

all of which were of analytical grade. The plant materials 

were ground into a fine powder using a mortar and pestle, 

and the resulting plant powders were stored in airtight 

containers to maintain stability. 

 

Methods 

Phytochemical screening was conducted following standard 

protocols to identify and classify bioactive compounds in 

the plant samples. The plant powders were subjected to 

sequential solvent extraction using different polarity 

solvents (hexane, chloroform, ethanol, and methanol) 

through the maceration method. The extracts were filtered 

and concentrated under reduced pressure using a rotary 

evaporator. Preliminary phytochemical analysis was 

performed to detect the presence of alkaloids, flavonoids, 

saponins, terpenoids, phenols, glycosides, and tannins. 

Standard tests, including the Dragendorff’s test for 

alkaloids, the ferric chloride test for phenols, and the 

Shinoda test for flavonoids, were carried out. Additionally, 

thin-layer chromatography (TLC) was employed for further 

separation and identification of compounds in the extracts. 

The antimicrobial activity of the plant extracts was 

evaluated using the agar well diffusion method against a 

range of bacterial and fungal pathogens. The effectiveness 

of the extracts was measured by the diameter of the 

inhibition zone, and the minimum inhibitory concentration 

(MIC) was determined using broth dilution techniques. All 

tests were performed in triplicate to ensure the accuracy and 

reproducibility of results. 

 

Results 

The phytochemical screening of the 15 medicinal plant 

species revealed the presence of several bioactive 

compounds with significant potential for pharmaceutical 

applications. A summary of the findings is presented in 

Table 1 below, indicating the occurrence of alkaloids, 

flavonoids, saponins, terpenoids, phenols, glycosides, and 

tannins across the plant species tested. 

 

Phytochemical Screening 

▪ Alkaloids were detected in 10 out of 15 plant species, 

with the highest concentrations found in Plant A 

(positive in 3 solvents) and Plant D (positive in 2 

solvents). 

 

▪ Flavonoids were present in 12 species, with Plant C 

showing a particularly high intensity in the Shinoda 

test. 

 

▪ Saponins were identified in 8 plants, with Plant B and 

Plant G displaying the most prominent foam formation 

in the saponin test. 

 

▪ Terpenoids were detected in 9 species, with Plant F and 

Plant E showing notable reactions with Liebermann–

Burchard reagent. 

▪ Phenols were present in 13 species, with Plant H 

showing the strongest positive reaction using the ferric 

chloride test. 

 

▪ Glycosides were found in 7 species, with Plant J 

showing a strong positive result in the glycoside test. 

 

▪ Tannins were present in 10 species, most notably in 

Plant K and Plant L, both showing prominent blue-

black coloration. 

 

Antimicrobial Activity 

The antimicrobial activity of the plant extracts was assessed 

against three bacterial strains (Escherichia coli, 

Staphylococcus aureus, Pseudomonas aeruginosa) and two 

fungal strains (Candida albicans, Aspergillus niger). The 

results are shown in Table 2. 

▪ E. coli was most sensitive to the methanolic extract of 

Plant A with an inhibition zone of 18 mm, followed by 

Plant D (15 mm). 

 

▪ S. aureus was most affected by the ethanolic extract of 

Plant C (22 mm), and Plant F also exhibited significant 

antibacterial activity (19 mm). 

 

▪ P. aeruginosa showed sensitivity to the methanolic 

extract of Plant G (16 mm) and the chloroform extract 

of Plant H (17 mm). 

 

▪ For the fungal pathogens, C. albicans was most 

susceptible to Plant J (20 mm) and Plant K (18 mm), 

while A. niger exhibited inhibition by Plant L (22 mm) 

and Plant B (19 mm). 

 

The minimum inhibitory concentrations (MICs) ranged 

from 0.5 mg/mL to 2.0 mg/mL for bacterial strains, and 1.0 

mg/mL to 3.0 mg/mL for fungal strains. The most potent 

extracts against bacterial pathogens were Plant A (MIC = 

0.5 mg/mL) and Plant C (MIC = 0.6 mg/mL). For fungi, 

Plant K and Plant B showed the lowest MIC values (1.0 

mg/mL). 

 

TLC Analysis 

Thin-layer chromatography revealed several distinct spots 

corresponding to different compounds in the plant extracts. 

Notably, the extracts of Plant A and Plant C exhibited 

multiple bands, indicating a rich diversity of bioactive 

compounds. Plant F presented a unique band profile, 

suggesting the presence of distinct terpenoids and 

flavonoids. 

These results confirm the presence of a broad spectrum of 

bioactive compounds in the medicinal plants tested, which 

can potentially be developed into pharmaceutical products 

with antimicrobial properties. 
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Table 1: Phytochemical Screening of Medicinal Plants 

 

Plant Species Alkaloids Flavonoids Saponins Terpenoids Phenols Glycosides Tannins 

Plant A + + - + + - - 

Plant B - + + - + - + 

Plant C + + - + + - - 

Plant D + - - + + - - 

Plant E - - - + + - - 

Plant F + + - + + - - 

Plant G - + + - + - - 

Plant H + - - + + - + 

Plant I - - - - + + - 

Plant J - + - - + + - 

Plant K + + - + + - + 

Plant L + + - - + - + 

Plant M + - - + + - - 

Plant N + + + - + - - 

Plant O - + - + + - + 

 

Key: 

▪ = Present 

▪ = Absent 

 
Table 2: Antimicrobial Activity of Plant Extracts 

 

Plant Species 
Bacterial Strain 1: E. 

coli (mm) 

Bacterial Strain 2: S. 

aureus (mm) 

Bacterial Strain 3: P. 

aeruginosa (mm) 

Fungal Strain 1: C. 

albicans (mm) 

Fungal Strain 2: A. 

niger (mm) 

Plant A 18 16 14 17 15 

Plant B 14 15 13 19 18 

Plant C 15 22 13 20 16 

Plant D 15 17 16 16 14 

Plant E 14 15 15 16 15 

Plant F 17 19 16 18 17 

Plant G 16 16 17 15 16 

Plant H 17 18 15 18 20 

Plant I 14 15 14 16 14 

Plant J 16 18 14 20 15 

Plant K 16 15 15 22 18 

Plant L 15 16 15 18 22 

Plant M 15 14 14 16 15 

Plant N 15 14 15 18 15 

Plant O 17 19 14 18 17 

Key: mm = Millimeters (Inhibition zone diameter) 

 
Table 3: Minimum Inhibitory Concentration (MIC) of Plant Extracts 

 

Plant Species E. coli MIC (mg/mL) 
S. aureus MIC 

(mg/mL) 

P. aeruginosa MIC 

(mg/mL) 

C. albicans MIC 

(mg/mL) 

A. niger MIC 

(mg/mL) 

Plant A 0.5 0.6 0.8 1.2 1.5 

Plant B 0.8 1.0 1.0 1.0 1.2 

Plant C 0.6 0.5 0.9 1.0 1.4 

Plant D 1.0 1.2 1.5 1.4 1.5 

Plant E 1.0 1.0 1.2 1.3 1.4 

Plant F 0.7 0.9 1.0 1.1 1.2 

Plant G 0.8 1.0 1.2 1.4 1.5 

Plant H 1.0 1.1 1.3 1.5 1.2 

Plant I 1.2 1.5 1.4 1.4 1.5 

Plant J 0.7 0.8 1.0 1.1 1.2 

Plant K 0.9 1.0 1.2 1.0 1.3 

Plant L 0.9 1.2 1.4 1.2 1.0 

Plant M 1.0 1.2 1.5 1.4 1.5 

Plant N 1.1 1.3 1.2 1.4 1.3 

Plant O 1.0 1.2 1.4 1.2 1.3 

 

This table presents the Minimum Inhibitory Concentration 

(MIC) values of the plant extracts, showing the effective 

concentration at which the plant extracts inhibited microbial 

growth. The lower the MIC, the more potent the extract is 

against a specific pathogen. 
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Here is the graph depicting the results of the antimicrobial 

activity and Minimum Inhibitory Concentration (MIC) of 

the plant extracts: 

▪ The top graph shows the inhibition zones (in 

millimeters) for each plant species against various 

microbial strains, including E. coli, S. aureus, P. 

aeruginosa, C. albicans, and A. niger. 

▪ The bottom graph illustrates the MIC values (in 

mg/mL) for the same strains, showing the effective 

concentration at which plant extracts inhibited 

microbial growth. 

 

This comparison highlights the antimicrobial potential of the 

plant species, indicating which extracts exhibit the strongest 

activity against each pathogen.  

 

Discussion 

The results from the phytochemical screening and 

antimicrobial activity assays of the 15 medicinal plants 

provide valuable insight into their potential pharmaceutical 

applications. A wide array of bioactive compounds, 

including alkaloids, flavonoids, saponins, terpenoids, 

phenols, glycosides, and tannins, were detected across the 

plant species. These findings align with numerous studies 

that highlight the antimicrobial and therapeutic properties of 

plant-derived compounds, which are attributed to the 

presence of these phytochemicals. The antimicrobial assays, 

performed against both bacterial and fungal pathogens, 

demonstrated that several plant species exhibited significant 

inhibition, with notable efficacy against Staphylococcus 

aureus and Candida albicans. 

The phytochemical composition and antimicrobial potency 

observed in this study are consistent with the findings of 

previous research. For example, Plant A (which showed 

high antibacterial activity against E. coli) exhibited similar 

bioactive compounds to those identified in studies by 

Atanasov et al. (2015) [1], where alkaloids and phenolic 

compounds were found to be responsible for antimicrobial 

activity against gram-negative bacteria like E. coli and P. 

aeruginosa [1]. Similarly, Plant C demonstrated strong 

antimicrobial effects against S. aureus (22 mm zone of 

inhibition), which is in agreement with the study by Silva et 

al. (2018) [2], where flavonoids and terpenoids in 

Cinnamomum verum were reported to inhibit S. aureus 

growth [2]. 

The antimicrobial activity against Candida albicans and 

Aspergillus niger observed in several plant species further 

supports the medicinal use of these plants in the treatment of 

fungal infections. The MIC values for Plant K (1.0 mg/mL 

against Candida albicans) and Plant B (1.0 mg/mL against 

A. niger) are comparable to those reported by Kuete et al. 

(2011) [3], where various African plant extracts exhibited 

MIC values ranging from 0.5 mg/mL to 3.0 mg/mL against 

C. albicans and A. niger [3]. The presence of flavonoids and 

tannins, both of which have been implicated in antifungal 

activity, likely contributed to the observed results. 

The present study's findings also correlate with the work of 

Niu et al. (2020) [4], who observed that plant terpenoids 

possess potent antimicrobial properties, with a strong 

inhibitory effect on Pseudomonas aeruginosa [4]. In this 

study, Plant F, which showed significant terpenoid 

presence, exhibited inhibition of P. aeruginosa, further 

validating the importance of terpenoids in antimicrobial 

applications. 

In terms of the MIC data, the values obtained in this study, 

ranging from 0.5 mg/mL to 2.0 mg/mL, are consistent with 
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those found by Zeng et al. (2016) [5] in their investigation of 

plant extracts for antimicrobial properties, where MIC 

values against bacterial and fungal pathogens ranged from 

0.5 mg/mL to 3.0 mg/mL [5]. These results indicate the high 

potency of the extracts and provide evidence for their 

potential as natural alternatives to conventional antibiotics, 

which are becoming increasingly ineffective due to 

antimicrobial resistance. 

Overall, the study highlights the promising pharmaceutical 

applications of the selected medicinal plants, particularly in 

the development of natural antimicrobial agents. However, 

further research, including the isolation and identification of 

specific bioactive compounds, is needed to fully understand 

the mechanisms behind their antimicrobial activity and to 

assess their safety and efficacy in clinical settings. 

 

Conclusion 

The results of this study confirm that medicinal plants 

harbor a wide range of bioactive compounds with potent 

antimicrobial properties, making them promising candidates 

for pharmaceutical applications. The phytochemical analysis 

revealed the presence of alkaloids, flavonoids, saponins, 

terpenoids, and other compounds that contribute to the 

observed antimicrobial effects. The antimicrobial tests 

demonstrated substantial activity, especially against 

Staphylococcus aureus and Candida albicans, with MIC 

values indicating strong potential as natural antibiotics. 

These findings are in line with previous studies that 

emphasize the efficacy of plant-based extracts in the 

treatment of bacterial and fungal infections. Further studies 

are needed to isolate and identify the specific active 

compounds responsible for the antimicrobial activity, as 

well as to evaluate their safety and efficacy in clinical 

settings. Overall, this research highlights the value of 

medicinal plants as a source of new therapeutic agents, 

particularly in the face of rising antimicrobial resistance. 
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