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Antimicrobial and Phytochemical Studies of Hydroethanolic Extracts of Plumbago zeylanica (L.), a Medicinal Plant Used against Microbial Infections and Intestinal Disorders  
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ABSTRACT 

	Antibiotic resistance remains a real public health problem. The search for new molecules to effectively combat this problem is becoming a necessity. The objective of this study was to evaluate the in vitro antimicrobial effect of hydroethanolic extracts of leaves and roots of Plumbago zeylanica and to highlight the phytochemical compounds present in these extracts. Reference strains (Escherichia coli ATCC 25922, Staphylococcus aureus ATCC 29213 and Pseudomonas aeruginosa ATCC 27853) and clinical isolates (Escherichia coli ESBL, Shigella spp, Klebsiella spp, Acinetobacter spp, Pseudomonas aeruginosa, Enterococcus spp, Staphylococcus aureus MRSA and Candida albicans) were used. The agar well diffusion and broth microdilution methods were used to evaluate the antimicrobial effect. The susceptibility of the strains varied, depending on the extract, with a best inhibitory effect of the hydroethanolic extract of P. zeylanica roots on S. aureus ATCC 29213, S. aureus MRSA, Shigella spp and C. albicans. The MICs obtained was between 0.63 and 5 mg/ml. The most effective antimicrobial potential was obtained with the roots extract and staphylococcal strains were the most sensitive to the tested extracts. The tested extracts contain compounds such as flavonoids, tannins, phenolic compounds, triterpenes and sterols, saponosides and cardenolipid glycosides. These results support the use of P. zeylanica for the treatment of microbial diseases and contribute to the search for new bioactive molecules.  
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1. INTRODUCTION 

For several decades, antibiotic therapy has been the incontestable means of combating disastrous situations linked to infectious diseases and restoring health (Okou et al., 2018). The use of antibiotic molecules in human and animal health has thus been marked by relief for populations threatened with disability and sometimes death from epidemics and microbial diseases considered incurable (Vasseur, 2014). At the same time, the prescription of medicinal plants by local herbalists to combat diseases was diverted in favor of synthetic molecules promoted by conventional medicine. However, the use of these new synthetic molecules very quickly resulted in clinical failures (Kagnou et al., 2020; Ouro-Djeri et al., 2022). Their effectiveness is continually eroded following the spread of antibiotic resistance genes with the immediate effect of increasing the number of deaths and the socio-economic consequences associated with infectious diseases (Ouedraogo et al., 2017). This phenomenon, essentially accentuated by the misuse of antimicrobial molecules in human health and in the environment, favors the selection of resistant mutants and concerns all microbial strains involved in the occurrence of infectious pathologies (Gan et al., 2024). Multidrug-resistant strains have been identified in communities and in healthcare structures (Dos Santos et al., 2024). A large number of S. aureus responsible for post-surgical suppurations and abscesses have been shown to be resistant to cephamycins and vancomycin. Carbapenem-resistant Enterobacteriaceae have been recorded in many hospitals around the world (Epelboin et al., 2015; Sohrabi et al., 2024).
To overcome this situation, which comes on top of the relatively high cost of conventional molecules, many hopes remain placed in the secret of medicinal plants (Kagnou et al., 2020). They present, through their diversity, the greatest resource of bioactive natural substances that can act alone or in synergy on molecular targets, inhibit, interfere in cellular metabolism or sequester quorum sensing auto-inducers to thus counteract resistance mechanisms in microorganisms (Bouyahya et al., 2017; Mignanwandé et al., 2020).
Plumbago zeylanica L. (Plumbaginaceae) is a leafy subshrub native to South Asia. The leaves and roots of this plant are used by traditional medicine in decoction, dyeing or powder in Africa and Asia to combat skin diseases, microbial conditions such as leprosy, scabies, ringworm, dermatitis, abscesses, boils, itchy skin, diarrhoea, sores, leg ulcers and post-surgical suppurations (Singh et al., 2017; Shukla et al., 2021). Despite these uses in traditional medicine, little scientific work has confirmed the pharmacological effects of this plant. It is in this mindset of valorization of plant species of the African flora that the present study was undertaken with a view to evaluating the in vitro antimicrobial potential of hydroethanolic extracts of the roots and leaves of P. zeylanica on reference strains and clinical isolates involved in the occurrence of infectious pathologies in humans.
2. material and methods 

2.1 Plant material 
The plant material used consisted of leaves and roots of P. zeylanica. These organs, collected in Avetonou at Agou area in May 2023, were botanically identified at the Laboratory of Botanic and Plant Ecology, Faculty of Sciences, University of Lomé. These plant organs were carefully washed, dried at air condition room for two weeks, then crushed into powder (Hoekou et al., 2015).
2.2 Microbial strains
The reference strains (Escherichia coli ATCC 25922, Staphylococcus aureus ATCC 29213 and Pseudomonas aeruginosa ATCC 27853) were provided by the National Institute of Hygiene of Lomé. The clinical germs were isolated from pus in the Bacteriology Laboratory of Saint John of God Hospital in Afagnan. The isolated microorganisms are: E. coli extended-spectrum beta-lactamase (ESBL), Shigella spp, Klebsiella spp, Acinetobacter spp, P. aeruginosa, Enterococcus spp, Methicillin-resistant Staphylococcus aureus (MRSA) and Candida albicans. 
2.3 Extractions 
The extraction was performed by maceration of 100 g powder from each organ in 1000 ml of hydroethanolic solution (30/70). This mixture obtained was stirred manually for 5 minutes and then left under continuous stirring for 72 hours at room temperature. The macerate obtained was successively filtered twice through hydrophilic cotton then once through Whatman N°1 filter paper and evaporated under vacuum at 40°C and at reduced pressure between 999-1000 in a rotavapor. The extracts thus collected were stored at +4°C in sterile and airtight boxes until their use (Tidiane et al., 2021).
2.4 Phytochemical screening 
The major phytochemical groups were revealed in this study by chemical tests carried out on the two hydroethanolic extracts of P. zeylanica according to Harbone, (1991) and EL-Haoud et al. (2018). These methods were essentially based on the principles of solubility, coloring and precipitation making it possible to highlight the presence of the main secondary metabolites. 
2.4.1 Test for phenolic compounds 
The reaction with ferric chloride (FeCl3) made it possible to characterize the polyphenols. To 2 ml of each hydroethanolic extract, add a drop of 2% alcoholic solution of ferric chloride. The appearance of a more or less dark blue-blackish or green color confirmed a sign of the presence of polyphenols. 
2.4.2 Test for alkaloids
The alkaloids were characterized using Burchard reagents (iodo-iodide reagent) and Dragendorff reagents (potassium iodo-bismuthate reagent). 6 ml of each solution were evaporated to dryness. The residue was dissolved in 6 ml of 60° alcohol. The addition of 2 drops of Dragendorff's reagent to the alcohol solution caused a precipitate or an orange color. Adding 2 drops of Burchard's reagent to the alcohol solution caused a reddish-brown precipitate and indicated a positive reaction.
2.4.3 Test for flavonoids 
Flavonoids were investigated by the cyanidin reaction. 2 ml of each extract were evaporated and the residue was taken up in 5 ml of hydrochloric alcohol diluted twice. By adding 2 to 3 magnesium shavings, heat was released followed by a pink-orange or purplish color. The addition of 3 drops of isoamyl alcohol intensified this coloring which confirmed the presence of flavonoids.
2.4.4 Test for reducing compounds
Their detection consists of introducing 2 ml of the extract into a test tube and 2 ml of Fehling liqueur is added. Then, the whole is brought to a boiling water bath for 8 min. Obtaining a brick red precipitate indicates the presence of reducing compounds.   
2.4.5 Test for cardenolipid glycosides 
2 ml of chloroform is added to 1 ml of the extract, the appearance of a reddish-brown color after the addition of H2SO4 indicates the presence of cardenolipid glycosides.  
2.4.6 Test for tannins
The presence of tannins is demonstrated by adding to 1 ml of each extract, 1 ml of water and 1 to 2 drops of Fecl3 solution diluted to 1%. The appearance of a dark green or blue-green color indicates the presence of tannins. The appearance of a dark green color indicates the presence of catechic tannins. The appearance of a blue-green color indicates the presence of gallic tannins.
2.4.7 Test for saponosides
To test for saponosides, 10 ml of the hydroethanolic extract were poured into a test tube. The tube was shaken for 15 secondes then left to rest for 15 min. A persistent foam height greater than 1 cm indicated the presence of saponosides.                                            
2.4.8 Test for sterols and triterpenes
Sterols and polyterpenes were sought by the Liebermann reaction. 5 ml of each extract were evaporated on a sand bath. The residue is dissolved hot in 1 ml of acetic anhydride; 0.5 ml of concentrated sulfuric acid was added to the triturate. The appearance, at interphase, of a purple or violet ring, turning blue then green, indicated a positive reaction.
2.4.9 Test for quinones
A few drops of 1/10 NaOH were added to a tube containing 2 ml of extract to be analyzed. The presence of quinones is confirmed when the aqueous phase turns yellow, red or purple.  
2.5 Inoculum preparation 
The inoculum of the strains identified for the study was prepared from 24 hours young colonies taken from Mueller Hinton or Sabouraud chloramphenicol agar and suspended into 10 ml of physiological water then adjusted to 0.5 Mac Farland. This inoculum was used to inoculate the agar plates by swabbing (Lagnika et al., 2016).
2.6 Sensitivity tests of strains to plant extracts
The agar well-diffusion method was used to investigate the sensitivity of the microbial strains to the extracts. Mueller Hinton and Sabouraud Chloramphenicol agars were used for bacteria and C. albicans, respectively (Hoekou et al., 2015). A solution of 20 mg/ml of each extract was prepared by dissolving the dry extract in dimethylsulfoxide 1% (DMSO). Wells of 6 mm in diameter were made in each petri dishes previously inoculated. 50 μl of each extract solution at 20 mg/ml were dispensed into these wells. Each plate was made in duplicate. The plates were then left for 30 minutes to 1 hour at room temperature then incubated at 37°C for 18 - 24 hours. Gentamicin (10 µg) and nystatin (100 µg) were used as positive controls for bacteria and yeast, respectively (Chaouche et al., 2016). DMSO 1% in sterilized distilled water served as a negative control. The sensitivity of the germs to the extracts was evaluated by measuring inhibition zone diameters around the wells. 
2.7 Determination of minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC)
The minimum inhibitory concentration (MIC) was determined by microdilution method in 96 well-plates with Mueller Hinton broth for bacteria and Sabouraud broth for C. albicans. The microbial suspensions were diluted 10-2 with broth and dispensed into 96 well microplates containing a range of concentrations of each extract from 20 to 0.156 mg/ml. The plates were incubated at 37°C for 24 hours for bacteria and 48 hours for yeast. The MIC was determined as the lowest concentration of extract demonstrating no visible growth on the broth (NCCLS, 2003; Chibuzor et al., 2024).
The minimum bactericidal concentration of the extracts was determined after reading the MIC. The starting inoculum was diluted from 10-1 to 10-4. These different solutions were inoculated onto Muller Hinton agar in 5 cm strips using a 2 µl loop, then incubated at 37°C for 24 hours.  At the same time, the contents of all wells in which there was no visible growth were inoculated on Mueller Hinton agar starting from the MIC towards the highest concentrations, then incubated at 37°C for 24 hours. The MBC was determined after counting the colonies as being the lowest concentration of the extract that allowed less than 0.01% of the bacteria in the starting inoculum to survive (Sina et al., 2021). 
2.8 Determination of the antimicrobial power of plant extracts (MBC/MIC)
The MBC/MIC report made it possible to highlight the modalities of action of the plant extracts studied. A substance is said to be bactericidal when the MBC/MIC ratio ≤ 4; bacteriostatic when this ratio is greater than 4; and ineffective or tolerant on the strain studied when this ratio is greater than 32 (Sina et al., 2021). 
2.9 Data analysis
The data recorded during the antimicrobial tests were processed using Excel 2016. The results are expressed as mean ± SEM (Standard Error of the Mean).
3. results 

3.1 Extraction and phytochemical screening
The extraction yields were 7.25% for the hydroethanolic extract of the leaves and 6.0% for that of the roots of P. zeylanica. 
[bookmark: _Hlk190771452]The preliminary phytochemical study revealed the presence of flavonoids, gallic and catechic tannins, phenolic compounds, sterols and triterpenes, cardenolipid glycosides and saponosides in the two hydroethanolic extracts of P. zeylanica studied. Reducing compounds and alkaloids were found only in the hydroethanolic extract of P. zeylanica leaves, whereas quinones were absent in the two extracts (Table 1).
Table 1: Results of phytochemical screening
	Secondary metabolites
	Hy-Ext Ra
	Hy-Ext Fe

	Flavonoids
	+
	+

	Phenols compounds
	+
	+

	Cardenolipid glycosides
	+
	+

	Catechical tannins
	+
	+

	Gallic tannins
	+
	+

	Alkaloids
	-
	+

	Saponosides
	+
	+

	Sterols and Triterpenoids
	+
	+

	Quinones
	-
	-

	Reducing compounds
	-
	+


+ : Presence; - : Absence, Hy-Ext Ra = Hydroethanolic Roots extract,
Hy-Ext Fe =   Hydroethanolic Leaves extract.

3.2 Sensitivity of strains to tested extracts
[bookmark: _Hlk190243835]The different inhibition zone diameters obtained during the tests appear in Table 2 and Figure 1A. The hydroethanolic extracts of the leaves and roots of P. zeylanica had variable effects both on the reference strains and on the clinical isolates tested. However, the root extract was more active in inhibiting the growth of all reference strains and some clinical isolates studied with inhibition zone diameters that varied from 15 to 26 mm. The highest inhibition zone was obtained on S. aureus ATCC 29213 (26 mm) at the concentration of 20 mg/ml. The root extract inhibited the growth of the Gram-negative bacilli isolates (Shigella spp, E coli ESBL, P. aeruginosa) with the exception of Klesbsiella spp and Acinetobacter spp. This extract has also been shown to be effective against S. aureus MRSA. Besides, the hydroethanolic extract of the leaves was only found to be active at the same concentration on S. aureus ATCC 29213 (19 mm) among the reference strains and on S. aureus MRSA (16 mm). On the other hand, it was inactive on E. coli ATCC 25922, P. aeruginosa ATCC 27853, E. coli ESBL, Shigella spp, Klebsiella spp, Acinetobacter spp and P. aeruginosa. Both extracts had no effect on Enterococcus spp. C. albicans used for this work was inhibited by the hydroethanolic extract of P. zeylanica roots while the extract of the leaves was inactive on the same isolate. The reference molecules, gentamicin (10 μg/ml) for the bacterial strains and nystatin (100 μg/ml) for C. albicans, also inhibited the growth of the strains used in this study with inhibition zone diameters varied from 9 to 20 mm (Table 2). 
Table 2: Sensitivity of the strains studied to plant extracts
	Microbial strains
	Inhibition Zone Diameters (in mm)

	
	Hy-Ext Ra
	Hy-Ext Fe
	GEN 10 µg
	NS 100 µg

	S. aureus ATCC 29213 
	26 ± 0.20
	19 ± 0.00
	18 ± 0.30
	NT

	P. aeruginosa ATCC 27853
	16 ± 0.00
	0 ± 0.00
	16 ± 0.10
	NT

	E. coli ATCC 25922
	15 ± 0.10
	0 ± 0.00
	18 ± 0.00
	NT

	Shigella spp
	22 ± 0.00
	0 ± 0.00
	20 ± 0.30
	NT

	Klebsiella spp
	0 ± 0.00
	0 ± 0.00
	14 ± 1.00
	NT

	Acinetobacter spp
	0 ± 0.00
	0 ± 0.00
	13 ± 0.00
	NT

	E. coli BLSE
	15 ± 0.03
	0 ± 0.00
	17 ± 0.10
	NT

	S. aureus SARM
	22 ± 0.00
	16 ± 0.10
	19 ± 0.40
	NT

	Enterococcus spp
	0 ± 0.00
	0 ± 0.00
	9 ± 0.20
	NT

	P. aeruginosa
	15 ± 0.10
	0 ± 0.00
	16 ± 0.00
	NT

	Candida albicans
	19 ± 0.10
	0 ± 0.00
	NT
	19 ± 0.50


Hy-Ext Ra = Hydroethanolic Roots extract, Hy-Ext Fe = Hydroethanolic Leaves extract,
GEN = Gentamicin, NS = Nystatin, NT = Not tested.

[image: ]
Figure 1: Results of the sensitivity test of hydroethanolic extract of P. zeylanica Root on S. aureus ATCC 29213 at the left (A), and the determination of the MICs at the right side (B).
3.3 Minimal inhibitory concentrations (MIC) and minimal bactericidal concentrations (MBC) of the active extracts
Antimicrobial parameters were presented on Table 3. The MIC of the hydroethanolic extract of P. zeylanica roots varied from 0.62 to 1.25 mg/ml on the reference strains. They were 0.62 to 5 mg/ml against the Gram-negative bacilli (E. coli, Shigella spp, Acinetobacter spp) and the Gram-positive cocci (S. aureus). It was 1.25 mg/ml still with the hydroethanolic extract of P. zeylanica roots on C. albicans. On the other hand, the MIC of the hydroethanolic extract of P. zeylanica leaves were 5 mg/ml on S. aureus ATCC 29213 and S. aureus MRSA. The roots extract of P. zeylanica was more active on the growth of the strains used compared to the antimicrobial effect revealed by the hydroethanolic extract of the leaves. The lowest MIC is obtained on S. aureus ATCC 29213 and E. coli ESBL with the hydroethanolic extract of P. zeylanica roots. The MBC of the hydroethanolic extract of P. zeylanica roots on bacteria ranged from 1.25 to 20 mg/ml. On C. albicans, the MBC was 5 mg/ml. The MBC of the hydroethanolic extract of P. zeylanica leaves was 20 mg/ml on the two strains of S. aureus studied. The roots extract showed bactericidal effect on the tested bacteria except P. aeruginosa. The same extract was fungicidal on C. albicans. The leaves extract was bactericidal on the two strains of S. aureus. 


Table 3: Antimicrobial parameters: MIC, MBC and antimicrobial potency
	Microbial strains
	Types of extracts
	MIC
(mg/ml)
	MBC
(mg/ml)
	MBC/MIC
	Activity

	S. aureus ATCC 29213
	Hy-Ext Ra
	0.63
	2.50
	3.96
	Bactericidal

	P. aeruginosa ATCC27853
	Hy-Ext Ra
	1.25
	5.00
	4.00
	Bactericidal

	E. coli ATCC25922
	Hy-Ext Ra
	0.63
	1.25
	1.90
	Bactericidal

	Shigella spp
	Hy-Ext Ra
	5.00
	10.00
	2.00
	Bactericidal

	S. aureus SARM
	Hy-Ext Ra
	5.00
	10.00
	2.00
	Bactericidal

	E. coli BLSE
	Hy-Ext Ra
	0.63
	2.50
	3.96
	Bactericidal

	P. aeruginosa
	Hy-Ext Ra
	1.25
	10.00
	8.00
	Bacteriostatic

	S. aureus SARM
	 Hy-Ext Fe 
	5.00
	20.00
	4.00
	Bactericidal

	S. aureus ATCC29213
	Hy-eth Fe 
	5.00
	20.00
	4.00
	Bactericidal

	C. albicans 
	Hy-Ext Ra
	1.25
	5.00
	4.00
	Fungicidal


Hy-Ext Ra = Hydroethanolic roots extract; Hy-Ext Fe = Hydroethanolic leaves extract;
MIC = Minimal inhibitory concentration; MBC = Minimal bactericidal concentration.
4. DISCUSSION
Plants constitute a potential source of natural molecules essential for humans to prevent diseases, restore their health, feed and protect or even beneficial for other forms of life. The understanding of the pharmacological properties of phytoconstituents and the identification of new molecules of medical interest remain obvious for communities threatened with disability and sometimes death by these pests which are microorganisms. The leaves and roots of P. zeylanica are used in dyeing, poultices and decoctions by traditional medicine in the plateau and maritime regions of Togo to combat microbial diseases in humans and damage to the skin and mucous membranes in domestic animals and livestock. This traditional use guided the choice of hydroethanolic extraction adopted in this study using ethanol and water as solvents (Agban et al., 2020). Furthermore, this mixture of polar solvents allows the extraction of a large number of molecules depending on its affinity towards the secondary metabolites present within the plant (Tidiane et al., 2021). A fairly large yield without variability was recorded in this study during the hydroethanolic extraction carried out on the leaves and roots of P. zeylanica.
During the present work, carried out on the hydroethanolic extracts of the leaves and roots of P. zeylanica, the search for the major phytochemical groups revealed the presence of flavonoids, tannins, phenolic compounds, terpenoids and sterols in the two plant extracts while the alkaloids were found only in the hydroethanolic extract of the leaves of P. zeylanica.  Shukla et al. (2021) reported the presence of alkaloids in the roots of P. zeylanica. These authors indicated that in addition to alkaloids, quinones were strongly represented within the plant. There was a difference between our results and those of these authors. This can be explained by a difference in several parameters, whether geographical, physicochemical or biological, such as: the difference in the harvest site including the environment of the plant, light, precipitation, topography, season, type of soil, harvest period, the genetic heritage of the plant or the extraction procedure used (Hoekou et al., 2015; EL-Haoud et al., 2018).
Susceptibility tests carried out with hydroethanolic extracts of the leaves and roots of P. zeylanica showed that the sensitivity of reference strains and clinical isolates varied from one germ to another depending on the extract. The hydroethanolic extract of P. zeylanicaun roots revealed a significant inhibitory effect against the growth of the majority of reference strains and clinical isolates. On the other hand, the hydroethanolic extract of leaves of P. zeylanica was only found to be active against S. aureus ATCC 29213 and S. aureus MRSA. The results were similar to those reported by Singh et al. (2017). These authors had meant that the alcoholic extracts of the roots of P. zeylanica had a greater inhibitory action compared to that revealed by the alcoholic extracts of the leaves. The variability of the antimicrobial effect between the two extracts of P. zeylanica on the reference strains and the clinical isolates could be explained by the variation in the concentration of active principle passing from one organ to another within the same plant. Indeed, plants contain, in varying proportions, secondary metabolites such as phenolic compounds, alkaloids or sterols (Kagnou et al., 2020; Mignanwandé et al., 2020). These molecules with multiple properties can cross cell membranes and interact with structural constituents, interfere with metabolism in microorganisms or act by inhibiting gene products to thus sabotage their growth (Bouyahya et al., 2017).  Zhu et al. (2022) reported that the two alcoholic extracts of roots and leaves of P. zeylanica were active against bacteria. However, these authors used the plant extracts at a higher dose (100 mg/ml) than that adopted for this study (20 mg/ml). This could explain the divergence of our results regarding the sensitivity of clinical isolates of Klebsiella spp, Acinetobacter spp and Enterococcus spp against the hydroethanolic extract of roots of P. zeylanica. C. albicans was found to be sensitive to the hydroethanolic extract of P. zeylanica roots. Shukla et al. (2021) reported that extracts of P. zeylanica were active on a large number of microscopic fungi, hence their increased uses in traditional medicine to combat skin and mucous membrane conditions in humans and domestic animals. This antimicrobial potential of P. zeylanica extracts was attributed by Singh et al. (2017), largely to phenolic compounds and naphthoquinones represented mainly in the roots and in lesser quantities in the other plant organs of species of the Plumbago genus. 
The highest MIC is obtained in Shigella spp and S. aureus MRSA with the root extract and the lowest is obtained in S. aureus ATCC 29213 and E. coli ATCC 25922. The hydroethanolic extract of roots of P. zeylanica is found to be bactericidal on Shigella spp, S. aureus MRSA, E. coli ESBL, E coli ATCC 25922, P. aeruginosa ATCC 27853, S. aureus ATCC 29213 and bacteriostatic on P. aeruginosa. The hydroethanolic leaves extract was bactericidal against S. aureus MRSA and S. aureus ATCC29213. The same extract had no effect against the other microorganisms in this study. These results obtained are comparable to those reported by Shukla et al. (2021). According to their results, P. zeylanica extracts was effective on Gram-negative bacteria, Gram-positive cocci including multidrug-resistant strains of E. coli and certain microscopic fungi. The bacteriostatic action of the hydroethanolic extract of P. zeylanica root against P. aeruginosa could be linked to the genetic variability present in this bacterium. Indeed, P. aeruginosa is recognized for its faculties of frequent mutations and rapid acquisition of extra-chromosomal resistance genes giving it flexibility of adaptation against antimicrobials (Pang et al., 2019; Sarkar, 2020). This work reveals the effectiveness of the hydroethanolic extract of P. zeylanica root compared to the hydroethanolic extract of leaves.
5. Conclusion

The present study has demonstrated the antimicrobial potential of P. zeylanica roots and leaves extracts on reference strains and clinical isolates responsible for microbial infections. Phytochemical screening revealed the presence of flavonoids, tannins, phenolic compounds, sterols and triterpenes, cardenolipid glycosides and saponosides in the two extracts studied. The extract of the roots, the most active, was found to be active against Gram-negative bacilli, Gram-positive Cocci and C. albicans whereas the hydroethanolic extract of the leaves inhibited only the growth of S. aureus strains. This antimicrobial potential could be attributed to the secondary metabolites present in the extracts analyzed. This work helped elucidate the use of P. zeylanica in traditional medicine to combat infectious diseases. However, further studies are required to highlight the innocuity of the roots extract of the plant, isolate and identify the bioactive molecules for the formulation of new antimicrobial drugs.  
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