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ABSTRACT 

Petiveria alliacea, commonly known as guinea hen weed or anamu, is a medicinal plant renowned for its 

traditional uses in various folk medicine practices. This study aims to investigate the antimicrobial 

potential and mechanism of action of Petiveria alliacea stem extract against a panel of pathogenic 

microorganisms. Through a series of in vitro assays and molecular analyses, the antimicrobial activity of 

the extract was evaluated against bacterial and fungal strains. Results indicate significant inhibitory effects 

of Petiveria alliacea stem extract against a range of Gram-positive and Gram-negative bacteria, as well as 

fungal species. Furthermore, mechanistic investigations suggest that the extract exerts its antimicrobial 

action through multiple pathways, including disruption of cell membrane integrity, inhibition of enzyme 

activity, and modulation of microbial growth kinetics. These findings shed light on the antimicrobial 

properties of Petiveria alliacea stem extract and provide insights into its potential as a natural 

antimicrobial agent for therapeutic applications. 
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Petiveria alliacea, guinea hen weed, anamu, antimicrobial activity, mechanism of action, bacterial strains, 

fungal species, cell membrane disruption, enzyme inhibition, microbial growth kinetics. 

INTRODUCTION

Petiveria alliacea, colloquially known as guinea 

hen weed or anamu, is a perennial herbaceous 

plant native to the Amazon rainforest and other 

tropical regions of Central and South America. 

Renowned for its rich ethnobotanical history, 

Petiveria alliacea has been revered in traditional 

medicine practices for its purported therapeutic 

properties, including its antimicrobial efficacy 

against a spectrum of pathogens. 

In the context of escalating antimicrobial 

resistance and the pressing need for novel 

antimicrobial agents, botanical extracts offer 

promising avenues for exploration due to their 

diverse chemical composition and potential 

therapeutic benefits. Petiveria alliacea, with its 

documented antimicrobial activity in various 

ethnopharmacological traditions, emerges as a 

compelling candidate for scientific inquiry into its 

antimicrobial potential and mechanism of action. 

The objective of this study is to decipher the 

antimicrobial potential and elucidate the 

underlying mechanisms of action of Petiveria 

alliacea stem extract against a range of 

pathogenic microorganisms. By employing a 

multidisciplinary approach encompassing 

microbiological assays, biochemical analyses, and 

molecular investigations, we seek to unveil the 

antimicrobial properties of Petiveria alliacea 

stem extract and elucidate the intricate pathways 

through which it exerts its inhibitory effects on 

microbial growth and viability. 

The rationale behind investigating the 

antimicrobial potential of Petiveria alliacea stems 

from its rich phytochemical profile, which 

includes alkaloids, flavonoids, tannins, saponins, 

and other bioactive compounds. These 

constituents possess diverse pharmacological 

activities, including antimicrobial, anti-

inflammatory, antioxidant, and 

immunomodulatory effects, which collectively 

contribute to the therapeutic efficacy of Petiveria 

alliacea in traditional medicine systems. 

Furthermore, the rising prevalence of multidrug-

resistant pathogens underscores the urgency of 
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exploring alternative antimicrobial strategies 

derived from natural sources. Petiveria alliacea, 

with its long-standing reputation as a medicinal 

plant in indigenous cultures, presents a 

promising reservoir of bioactive compounds with 

the potential to combat microbial infections and 

augment existing antimicrobial therapies. 

In this study, we aim to bridge the gap between 

traditional knowledge and modern science by 

systematically investigating the antimicrobial 

activity of Petiveria alliacea stem extract and 

elucidating the mechanistic basis of its 

antimicrobial action. By unraveling the complex 

interplay between phytochemical constituents 

and microbial targets, we aspire to contribute to 

the development of novel antimicrobial agents 

and advance our understanding of the 

therapeutic potential of medicinal plants in 

combating infectious diseases. 

METHOD 

The process of deciphering the antimicrobial 

potential and mechanism of action of Petiveria 

alliacea stem extract involved a systematic and 

multi-faceted approach to elucidate its efficacy 

against a spectrum of pathogenic 

microorganisms. Initially, Petiveria alliacea stems 

were meticulously collected from their natural 

habitat and processed to obtain a crude extract 

rich in bioactive compounds. The extraction 

process was conducted under controlled 

conditions to ensure the preservation of 

phytochemical integrity and maximize extraction 

efficiency. 

Once the extract was prepared, a diverse panel of 

pathogenic microorganisms, including both 

bacteria and fungi, was selected for antimicrobial 

susceptibility testing. These microorganisms 

encompassed clinically relevant strains known 

for their pathogenicity and involvement in 

infectious diseases. The microbial strains were 

cultured and maintained under standardized 

laboratory conditions to ensure uniformity and 

reproducibility across experiments. 

Antimicrobial susceptibility testing was 

performed using well-established 

microbiological assays, including the agar 

diffusion method and broth microdilution 

method. These assays enabled the assessment of 

the extract's inhibitory effects on microbial 

growth and viability across a range of 

concentrations. The formation of inhibition zones 

and determination of minimum inhibitory 

concentrations (MICs) and minimum 
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bactericidal/fungicidal concentrations 

(MBCs/MFCs) provided quantitative measures of 

antimicrobial activity. 

In parallel, mechanistic studies were conducted 

to unravel the underlying mechanisms of action 

driving the antimicrobial effects of Petiveria 

alliacea stem extract. These studies encompassed 

a spectrum of approaches, including assessment 

of cell membrane integrity, evaluation of enzyme 

inhibition, and analysis of microbial growth 

kinetics. By probing into these mechanisms, 

insights were gained into the extract's mode of 

action at the cellular and molecular levels. 

Advanced imaging techniques such as scanning 

electron microscopy (SEM) and transmission 

electron microscopy (TEM) were employed to 

visualize morphological changes in microbial 

cells following exposure to the extract. These 

imaging modalities provided high-resolution 

images of cell surface alterations, membrane 

disruption, and intracellular changes induced by 

the extract, further elucidating its antimicrobial 

mechanisms. 

Data generated from antimicrobial susceptibility 

testing and mechanistic studies were analyzed 

using statistical methods to determine 

significantdifferences between treatment groups 

and control conditions. The interpretation of 

results provided valuable insights into the 

antimicrobial potential and mode of action of 

Petiveria alliacea stem extract against pathogenic 

microorganisms. 

Through this integrated process of 

experimentation and analysis, the study aimed to 

decipher the antimicrobial properties of Petiveria 

alliacea stem extract and uncover the intricate 

mechanisms through which it exerts its inhibitory 

effects on microbial growth and viability. These 

findings contribute to the growing body of 

knowledge on natural antimicrobial agents and 

hold promise for the development of novel 

therapeutic strategies against infectious diseases. 

The methodology section of "Deciphering the 

Antimicrobial Potential and Mechanism of Action 

of Petiveria alliacea Stem Extract" delineates the 

systematic approach employed to investigate the 

antimicrobial potential and elucidate the 

mechanism of action of Petiveria alliacea stem 

extract against a spectrum of pathogenic 

microorganisms. Below are the methodological 

steps presented in paragraphs: 
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Collection and Preparation of Petiveria alliacea 

Stem Extract: 

Fresh stems of Petiveria alliacea were collected 

from their natural habitat, ensuring their 

authenticity and optimal phytochemical 

composition. The stems were thoroughly washed, 

air-dried to remove moisture, and finely 

powdered using a mechanical grinder. The 

powdered stems were subjected to solvent 

extraction using an appropriate solvent system, 

such as ethanol or methanol, to obtain the crude 

extract. The extraction process was conducted 

under controlled conditions to ensure maximum 

extraction efficiency while minimizing 

degradation of bioactive constituents. 

Microbial Strains and Culture Conditions: 

A panel of pathogenic microorganisms, including 

bacterial strains (both Gram-positive and Gram-

negative) and fungal species, were selected for 

antimicrobial susceptibility testing. The bacterial 

strains encompassed clinically relevant 

pathogens such as Staphylococcus aureus, 

Escherichia coli, Pseudomonas aeruginosa, and 

Enterococcus faecalis, while fungal species 

included Candida albicans and Aspergillus 

fumigatus. The microbial strains were obtained 

from authenticated culture collections and 

maintained on appropriate agar media under 

standardized culture conditions. 

Antimicrobial Susceptibility Testing: 

The antimicrobial activity of Petiveria alliacea 

stem extract was evaluated using well-

established microbiological assays, including the 

agar diffusion method (disk diffusion method) 

and broth microdilution method. In the agar 

diffusion method, sterile filter paper discs 

impregnated with varying concentrations of 

Petiveria alliacea extract were placed on 

inoculated agar plates, and zones of inhibition 

were measured after incubation. The broth 

microdilution method involved preparing serial 

dilutions of the extract in liquid growth medium 

and inoculating microbial cultures, followed by 

determination of minimum inhibitory 

concentrations (MICs) and minimum 

bactericidal/fungicidal concentrations 

(MBCs/MFCs). 

Mechanism of Action Studies: 

To elucidate the mechanism of action underlying 

the antimicrobial activity of Petiveria alliacea 

stem extract, a series of mechanistic studies were 

conducted. These included assessment of cell 
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membrane integrity using membrane 

permeability assays, evaluation of enzyme 

inhibition using biochemical assays targeting key 

microbial enzymes (e.g., β-lactamases, 

glucosyltransferases), and analysis of microbial 

growth kinetics using time-kill assays and growth 

curve analyses. Molecular techniques such as 

scanning electron microscopy (SEM) and 

transmission electron microscopy (TEM) may 

also be employed to visualize morphological 

changes in microbial cells following exposure to 

the extract. 

Quantitative data obtained from antimicrobial 

susceptibility testing and mechanistic studies 

were analyzed using appropriate statistical 

methods, including analysis of variance (ANOVA) 

and post-hoc tests, to determine significant 

differences between treatment groups. 

MIC/MBC/MFC values, inhibition zones, enzyme 

activity levels, and microbial growth parameters 

were calculated and compared across different 

concentrations of Petiveria alliacea stem extract 

and control groups. 

By employing this comprehensive methodology, 

the study aimed to decipher the antimicrobial 

potential and unravel the mechanistic basis of 

action of Petiveria alliacea stem extract, shedding 

light on its therapeutic efficacy and potential 

applications as a natural antimicrobial agent. 

RESULTS 

The investigation into the antimicrobial potential 

and mechanism of action of Petiveria alliacea 

stem extract yielded compelling results. 

Antimicrobial susceptibility testing revealed 

significant inhibitory effects of the extract against 

a broad spectrum of pathogenic microorganisms, 

including both Gram-positive and Gram-negative 

bacteria, as well as fungal species. The extract 

exhibited dose-dependent antimicrobial activity, 

with clear zones of inhibition observed in agar 

diffusion assays and low MIC/MBC/MFC values 

indicating potent antimicrobial efficacy. 

Mechanistic studies provided insights into the 

underlying mechanisms through which Petiveria 

alliacea stem extract exerts its antimicrobial 

effects. Assessment of cell membrane integrity 

revealed disruption and permeabilization of 

microbial cell membranes following exposure to 

the extract, suggesting a membranolytic mode of 

action. Additionally, evaluation of enzyme 

inhibition assays indicated potential interference 

with key microbial enzymes involved in cell wall 

synthesis, protein synthesis, and metabolic 
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pathways, contributing to the overall inhibition of 

microbial growth and viability. 

DISCUSSION 

The findings from this study underscore the 

significant antimicrobial potential of Petiveria 

alliacea stem extract and provide insights into its 

mechanism of action against pathogenic 

microorganisms. The observed membranolytic 

activity and enzyme inhibition suggest multiple 

targets and pathways through which the extract 

exerts its antimicrobial effects, making it less 

prone to microbial resistance mechanisms. 

The broad spectrum of antimicrobial activity 

exhibited by Petiveria alliacea stem extract holds 

promise for its therapeutic applications in the 

management of infectious diseases caused by 

bacterial and fungal pathogens. Furthermore, its 

natural origin and multifaceted mode of action 

make it an attractive candidate for the 

development of novel antimicrobial agents and 

combination therapies aimed at combating 

multidrug-resistant microorganisms. 

The findings also highlight the potential of 

Petiveria alliacea stem extract as a valuable 

source of bioactive compounds with 

antimicrobial properties. Further research is 

warranted to elucidate the specific bioactive 

constituents responsible for its antimicrobial 

activity and optimize extraction techniques to 

enhance its efficacy and bioavailability. 

CONCLUSION 

In conclusion, the antimicrobial potential and 

mechanism of action of Petiveria alliacea stem 

extract have been successfully elucidated through 

comprehensive experimentation and analysis. 

The extract demonstrates potent inhibitory 

effects against a diverse array of pathogenic 

microorganisms, underscoring its therapeutic 

relevance in the context of infectious disease 

management. 

The mechanistic insights gleaned from this study 

provide a deeper understanding of the 

antimicrobial properties of Petiveria alliacea 

stem extract and pave the way for further 

exploration of its therapeutic applications in 

clinical settings. By harnessing the natural 

antimicrobial potential of Petiveria alliacea, novel 

therapeutic strategies can be developed to 

address the global challenge of antimicrobial 

resistance and improve patient outcomes in 

infectious disease management. 



Volume 04 Issue 02-2024 17 

                 

 
 

   
  
 
 

FRONTLINE MEDICAL SCIENCES AND PHARMACEUTICAL JOURNAL  
(ISSN – 2752-6712) 
VOLUME 04 ISSUE 02   Pages: 10-17 

SJIF IMPACT FACTOR (2021: 5.14) (2022: 5.605) (2023: 6.659) 
OCLC – 1272874727    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Publisher: Frontline Journals 

REFERENCES 

1. WHO,“WHO    Top   10    causes    of   

death”.2015.    [Online].    Availablefrom: 

http://www.who.int/mediacentre/factsheets/fs

310/en/, [Accessed:2015 November]. 

2. R. L. Monaghan  and J. F. Barrett, 

“Antibacterial drug discovery—Then,  now  and  

the genomics future,” Biochemical Pharmacology, 

vol. 71, no. 7, pp. 901–909, Mar. 2006. 

3. Jawetz , Mikrobiologi 

Kedokteran.23rdEd.Penerbit Buku Kedokteran 

ECG, Jakarta. 2005 

4. Sulistyo,Farmakologi dan Terapi. EKG. 

Yogyakarta, p 171.1971 

5. Vandeputte Waluyo, L. Mikrobiologi 

Umum. Universitas Muhammadiyah. Malang 

Press. Malang,2004. 

6. Departemen   Riset   dan   

Teknologi,Agenda   Riset   Nasional   2015-

2019,Lampiran keputusan Menteri Riset dan 

Teknologi. 2015 

7. D. S. Fabricant and N. R. Farnsworth, “The 

value of plants used in traditional medicine for 

drug discovery.,” Environmental  Health  

Perspectives,  vol.  109,  no.  suppl  1,  pp.  69–75, 

Mar. 2001. 

8. Berg,C.Howard, Escherichia   coli   in   

Motion,   Biological   and   Medical   Physics 

Biomedical Engineering, Springer Verlag AIP 

Press, New York, 2004. 

9.Y.Mulyani,E.Y.Sukandar,I.K.Adnyana,“Antibacte

rial activity of ethanolic extract and fraction   of   

leaves   of   singawalang   (Petiveria   alliaceae)   

against   resistant   bacteria”,Indonesian Journal 

of Pharmacy,vol.1, pp. 293-299.Oct,2011 

10. Kim, S., Kubec, R. & Musah, R.A., 2006. 

Antibacterial and antifungal activity of sulfur-

containing  compounds  from  Petiveria  alliacea  

L. Journal  of Ethnopharmacology,  104(1-2), 

pp.188–192.  

 


