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SUMMARY 

Ethnobotany and Ethnopharmacology have established an essential model for drug development, highlighting the medicinal 

potential of natural compounds derived from plants. Indigenous phytotherapy has historically been used to address many 

disorders and their symptoms using active phyto-compounds derived from ethnomedical flora. This chapter examines the 

historical and cultural importance of the antimicrobial potential of traditional plants in various disease management processes. 

Significant medicinal plants i.e., neem, garlic, turmeric, tea tree, and Echinacea purpurea have been discussed and they are 

extensively used in current and potential ethnopharmacological research for their antimicrobial therapeutic properties. Despite 

the effective collaboration between ethnopharmacology and contemporary medicine, there is a need for the development of 

research methodologies and the preservation of indigenous knowledge and plant diversity. Subsequent studies should 

concentrate on enhancing the medicinal efficacy and doses of native plants while safeguarding traditional bio-cultural heritage. 

Cooperative initiatives among medical researchers, traditional practitioners, and legislators are essential for the progression 

of phyto-therapeutic drugs exhibiting various curative effects including antimicrobial potential. 

INTRODUCTION 

thnobotany examines the interactions between humans 

and plants, with special emphasis on the use of plants 

for medical reasons by indigenous populations. These 

civilizations have established comprehensive pharmacopeias, 

often over centuries of empirical observation and 

experimentation (Tesfaye et al., 2020). Medicinal plants with 

antibacterial characteristics are integral to several traditional 

therapeutic systems, including Ayurveda, Traditional Chinese 

Medicine (TCM), and African Traditional Medicine (ATM) 

(Zhang et al., 2018). 

Ethnopharmacology is the sub-branch of ethnobotany that 

encompasses several branches of science to understand and 

develop the traditional and cultural usage of plants in treating 

various diseases and disorders. The antimicrobial properties of 

medicinal plants have recently drawn much attention due to 

the emergence of resistant strains to conventional antibiotics 

(Murthy et al., 2020). This chapter details the rich past as well 

as current utilization of plants with microbial inhibitory 

potential as primary sources of alternative and complementary 

medicines (Getaneh and Girma, 2014).  

Ethnobotanical and Ethnopharmacological Insights 

The indigenous people of the Amazon, Africa and South 

Asia use decoctions, infusions and poultices from plants like 

ginger, eucalyptus, and aloe Vera for the management of 

infections and wounds (Umadev et al., 2013). Specifically, 

both the Ebers Papyrus from Egypt (descendant from 

approximately 1500 B.C.) and classical Indian Ayurvedic texts 

describe garlic, turmeric, and neem as means to cure diseases. 

Traditional healers are essential in the dissemination of 

ethnobotanical knowledge, safeguarding the perpetuation of 

this unique resource (Yang et al., 2016; Murthy et al., 2020). 

1. Biological Screening: Methods such as bioassays facilitate 

the identification of plants with antibacterial characteristics 

(Parham et al., 2020). 

2. Active chemicals: The isolation of bioactive chemicals, 

including alkaloids, flavonoids, and terpenoids, helps in 

understanding their modes of action (Damtew, 2022).  

3. Phytochemical Synergy: Numerous therapeutic plants 

have synergistic effects, whereby a mixture of substances 

functions more effectively than separate components (Yuan et 

al., 2016). 

MEDICINAL PLANTS WITH EXTENSIVE 

ANTIMICROBIAL POTENTIALS 

Medicinal plants still play a significant role in healthcare 

systems for a large portion of the world population, especially 

in developing countries where they have been used for a long 
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time (Salar et al., 2023). Both industrialized and developing 

nations are increasingly recognizing the medicinal and 

financial benefits of these plants. They continue to provide 

new medicines for humanity. Some of the beneficial properties 

ascribed to plants have recognized to be flawed and medicinal 

plant treatment is based on the experimental findings of 

hundreds to thousands of years (Almabruk et al., 2018).  

NEEM (Azadirachta indica) 

Neem is a member of the Meliaceae family, which includes 

mahogany. The botanical name of the plant is Azadirachta 

indica A. Juss (Gupta et al., 2017). The Persian term for neem 

has undergone Latinization. The term "Azad" signifies 

"freedom," "Dirakht" refers to a "tree," and "i-Hind" indicates 

a connection to "Indian" origin. Therefore, it is often 

recognized as "the free tree of India." The neem tree is a 

remarkable species documented by the United Nations as the 

"Tree of the 21st Century." A. indica is a rapidly growing 

tropical evergreen tree predominantly located in India, Africa, 

and America (Bansode & Salalkar, 2015). It extends from the 

southern Indian region of Kerala to the Himalayan peaks 

(Kumar et al., 2018). The area encompasses regions within 

tropical and subtropical latitudes, varying from humid tropical 

to semi-arid environments, and spans elevations from sea level 

to 2,300 feet. The ethnopharmacological knowledge of 

medicinal plants is rapidly declining, particularly in 

industrialized nations, where the erosion of public information 

on these plants occurs at a faster rate than the developing 

countries (Lekha et al., 2018). The rapid decline of this 

knowledge necessitates urgent documentation and a 

comprehensive understanding of its botanico-historical 

foundations within ethno-allied areas (Anand et al., 2019). 

Various components of neem have been historically used in 

the treatment of human ailments since ancient times (Damtew, 

2022)  

 Phytochemical Constituents  

Medicinal plants contain specific organic compounds that 

produce distinct physiological effects on the human body. 

Plants synthesize two categories of metabolites, including 

primary and secondary metabolites (Liu et al., 2012). Primary 

metabolites are necessary for the normal metabolic processes 

of plants, including growth and development. Plants may 

produce secondary metabolites that serve minimal functional 

purposes (Eid et al., 2017). These occur in nearly all parts that 

make up the plant, including bark, leaves, stems, roots, 

flowers, fruits, and seeds. Bioactive molecules are classified as 

secondary metabolites. Bioactive compounds found in neem 

includes tannins, alkaloids, carbohydrates, terpenoids, 

steroids, as well as flavonoids are identified (Ghafoor et al., 

2024; Bansode & Salalkar, 2015).  

 Anti-microbial Potency 

Previous investigations examined the antimicrobial 

properties of extracts from the fruit seed, bark, and leaf of A 

indica against bacteria sourced through oral cavities. The 

outcomes indicated that leaf and bark clippings exhibited 

bactericidal activity against all tested bacteria. Additionally, 

antibacterial activity in fruit and seed clippings was observed 

only at higher doses (Lekha et al., 2018). A study evaluated 

the antibacterial efficacy of neem leaves as endodontic irritants 

compared to the standard irrigant, sodium hypochlorite. The 

results indicated that leaf extracts demonstrated zones of 

inhibition, suggesting antimicrobial qualities. Leaf extracts 

inhibited a greater number of zones compared to 3% sodium 

hypochlorite. Neem leaf, seed, and bark extracts exhibit 

antibacterial properties against various Gram-negative and 

Gram-positive pathogens, such as Mycobacterium 

tuberculosis, Vibrio cholerae, and Klebsiella pneumonia 

(Sujarwo et al., 2016). Neem bark extract (NBE) significantly 

inhibited HSV-1 entry into cells at doses ranging from 50 to 

100 g ml-1.  The NBE extract exhibits a direct anti-HSV-1 

effect, as indicated by its inhibitory action when incubated 

with the virus instead of the codocytes, recommends that neem 

bark possesses this antimicrobial potency. Neem leaf extract 

exhibits virucidal properties against coxsackievirus B-4, as 

evidenced by virus inactivation and yield reduction assays, and 

it disrupts an early stage of the viral replication cycle (Tiwari 

et al., 2010). 

GARLIC (Allium sativum L) 

Allium sativum L. (Garlic) is a species that belongs to tuber 

obtaining spice and herb, recognized as one of the most in-

demand botanicals, utilized in household practices and 

ethnomedicine for various diseases globally (Shende et al., 

2014). Allium sativum L., commonly referred to as garlic, is a 

member of the Amaryllidaceae family. The bulb is primarily 

utilized for therapeutic purposes, featuring upward stems with 

flowers that can reach heights of up to 0.5 meters (Hemeg et 

al., 2020). The leaf lamina is robust, flattened, and linear 

measuring approximately 0.4–0.9 inches in length and 

featuring a sharp apex. The medical benefits of this substance 

are recorded in Sanskrit texts from approximately 4500 years 

ago and they were first noted in Chinese traditional medicine 

around 3500 years ago. Garlic is cultivated globally that is 

recognized to have over 300 varieties (Getaneh and Girma, 

2014). Planting each clove in the soil is a technique for asexual 

propagation of this plant in cultivation.  

Cloves are typically planted six weeks before the onset of 

freezing temperatures in the winter season. The bulbous plants 

exclusively generate roots and lack any above-surface stems. 

This plant is cultivated throughout the world due to its 

immense pharmacological properties (Karou et al., 2011). 

Previous studies (Table 1) have established an array of 

pharmacological attributes for this species, including, 

antihyperlipidemic, hypoglycemic, hepatoprotective, anti-

inflammatory, antioxidant, anticancer, and antimicrobial 

activities (Banerjee, 2024). Compounds of organosulfur are 

associated with changes in their properties such as antioxidant 

and antimicrobial effects. Garlic-based compounds have been 

identified as potential immunee enhancers and effective 

immunostimulants.  

Antimicrobial Potency 

A. sativum has been recognized as a strong antimicrobial 

agent. Raw bulb garlic essential oil, which contains diallyl 

monosulfide, disulfide, trisulfide, and tetrasulfide, inhibited 

Pseudomonas aeruginosa, Staphylococcus aureus, and E. coli. 



 

CHAPTER 01            Antimicrobial Potential of Plants 

 

 

3 

According to Sher et al. (2011), the antimicrobial potential of 

Allium depends on the allyl group in its chemical 

configuration. Due to allicin activity disrupting phospholipid 

bilayer production, watery bulb infusion is effective against 

Bacillus subtilis, Staphylococcus aureus, Klebsiella 

pneumoniae, Escherichia coli, and Candida albicans (Hamza 

et al., 2024). Garlic essential oil may inhibit Penicillium 

funiculosum by entering membranes, disturbing the 

cytoskeleton, and leaking cytoplasmic contents and 

biomolecules. Proteomic analyses have revealed that garlic oil 

may modulate the expression of various proteins involved in 

physiological metabolic pathways (Reen et al., 2018).  Garlic 

methanol and aqueous clove formulations were tested against 

Candida albicans, Bacillus cereus, E. coli, Staphylococcus 

aureus, Listeria monocytogenes, Pseudomonas aeruginosa, 

and Rhodotorula mucilaginosa. Ultra-high-performance liquid 

chromatography with mass spectrometry and photodiode array 

detection identified and quantified pharmacologically active 

substances in garlic. That correlation study reported the 

antibacterial and antioxidant capabilities of this species 

(Soladoye et al., 2014). 

TURMERIC (Curcuma longa) 

Curcuma longa is a herbaceous perennial plant belonging 

to the Zingiberaceae family. Turmeric is originated from South 

Asia (Yahaya, 2020).  Curcumin is the principal bioactive 

constituent of this plant, which has received great attention due 

to its numerous medicinal benefits within the framework of 

Ayurveda, TCM, and Siddha. Turmeric is historically used as 

an active constituent containing plant that has significant 

contributions to modern medicine (Odo et al., 2023). 

Active Compounds in Turmeric 

The medicinal properties of turmeric are mostly ascribed 

to its polyphenolic constituent, curcumin. Turmeric also 

comprises other beneficial components, including 

demethoxycurcumin, bisdemethoxycurcumin, and essential 

oils such as turmerone, atlantone, and zingiberene (Kasta, 

2020). 

Curcumin: the most extensively researched component, has 

significant anti-inflammatory, antioxidant, and antibacterial 

properties. It also affects several cellular signalling pathways, 

positioning it as a potential treatment for chronic disorders 

(Rahman et al., 2021). 

Turmerone: This essential oil improves the absorption of 

curcumin and has neuroprotective characteristics and 

antimicrobial potetials (Momoh et al., 2022). 

Demethoxycurcumin and Bisdemethoxycurcumin: These 

compounds enhance turmeric's medicinal efficacy by 

regulating immunological responses and diminishing 

oxidative stress (Sattar et al., 2024). 

Antimicrobial Properties 

Turmeric has been acknowledged for its potent 

antibacterial capabilities, mostly attributed to its active 

component curcumin. Various investigations have shown its 

efficacy against infections, including bacteria, fungi, and 

viruses (Kasta, 2020). Curcumin has antibacterial efficacy 

against prevalent pathogens like Streptococcus aureus, E. coli, 

and Pseudomonas aeruginosa, which are implicated in several 

illnesses. It disrupts bacterial cell membranes, reduces enzyme 

activity, inhibits biofilm formation that is effective in treating 

various bacterial diseases (Matowa et al., 2020). Additionally, 

the antioxidant properties of turmeric show effectiveness 

against pathogenic forms of fungi including Candida albicans 

and Aspergillus niger from skin and oral thrush treatment 

(Yahaya, 2020). Curcumin also inhibits viral replication 

including HSV and HCV and exhibits anti-bacterial as well as, 

anti-fungal activity. The antibacterial property of the turmeric 

is accredited not just to the curcumin but also to the other 

compounds like turmerones and zingiberene found in the 

essential oil of rhizome. Curcumin demonstrates excellent 

antibacterial activity; however, its low bioavailability remains 

a significant challenge. Research efforts have focused on 

enhancing its absorption for effective medicinal use (Momoh 

et al., 2022). 

 

Table 1. Pharmacological potentials of A. sativum  

Extracted 

proportions 

Analyses via in vitro/in vivo models Mechanism Reference 

Ethanol-based 

root extraction 

 

Ethanol-based root extracts consisting of Staphylococcus aureus, 

E. Pseudomonas Bacillus cereus, Aspergillus versicolor, and Penicillium 

citrinum, P. expansum. 

 

Enhance the 

development of bacteria 

suppression 

 

Mueed et al., 

2023 

 

Extract of aged 

cloves of garlic 

 

Burkholderia cepacia Enhance the 

development of bacteria 

suppression 

 

Hemeg et al., 

2020 

 

Ethanolic bulb 

extract 

Bacillus subtilis, B. megaterium, B. sphaericus, , Penicillium oxalicum, 

Aspergillus flavus, Staphylococcus aureus, B. polymyxa,  A. Rhizopus 

stolonifer, Scopulariopsis sp. and Mucor sp, E.coli, luchuensis, 

Enhance the 

development of bacteria 

suppression 

 

Castronovo et 

al., 2021 

Banerjee, 2024 

 

Ethanolic bulb 

extract 

Staphylococcus aureus, Pseudomonas aeruginosa, Escherichia coli Enhance the 

development of bacteria 

suppression 

 

Chandra et al., 

2020 
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TEA TREE (Melaleuca alternifolia) 

Tea tree is an evergreen species indigenous to Australia, 

mostly located in New South Wales and Queensland. It 

remains a fundamental aspect of traditional medicine utilized 

by indigenous Aboriginal cultures, who have harnessed its 

exceptional healing powers for generations. Indigenous 

peoples mostly used pulverized tea tree leaves as a treatment 

for dermal infections, lacerations, and injuries (Akhtar and 

Mirza, 2018). The leaves were steeped to produce infusions for 

alleviating sore throats and colds or used as poultices to reduce 

discomfort and inflammation. The Aboriginal techniques 

included both direct application and the heating of leaves to 

produce an antibacterial vapor. This vapor was used to 

disinfect wounds and address respiratory conditions. The 

exceptional antibacterial capabilities of this plant makes it an 

essential component of their herbal medicine cabinet, far 

before contemporary science started its investigation of its 

potential (Zeng et al., 2021).    

Active Compounds 

Tea tree oil's extensive therapeutic benefits stem from its 

complex chemical makeup, notably the inclusion of terpinene-

4-ol and cineole. These substances have been thoroughly 

investigated for their antibacterial, anti-inflammatory, and 

antioxidant activities (Vaou et al., 2021).  

Terpinen-4-ol: This is the principal active ingredient in tea tree 

oil, accountable for a significant portion of its antibacterial 

effectiveness. Terpinen-4-ol has significant efficacy against 

various bacteria, fungi, and viruses, which makes it beneficial 

for infection treatment and wound healing enhancement. It has 

anti-inflammatory effects that alleviate redness, swelling, and 

irritation (Ali et al., 2023). 

Cineole (Eucalyptol): Although found in lesser quantities 

than terpinen-4-ol, cineole enhances the medicinal attributes 

of tea tree oil, especially its efficacy in clearing respiratory 

passages and serving as a mild antiseptic. Excess cineole, 

nevertheless, may induce skin irritation, which is why 

premium tea tree oil is prepared with a regulated 

concentration.  The amalgamation of various chemicals, 

including γ-terpinene and α-terpineol, enhances many 

therapeutic uses of tea tree essential oil (Puvača et al., 2021).  

Antimicrobial Activity 

Tea tree oil has exceptional antibacterial characteristics, 

rendering it efficient against many diseases (Paul and 

Roychoudhury, 2021).  It has shown effectiveness against: 

Bacteria: Tea tree oil is proficient in countering 

Staphylococcus aureus (including MRSA), E. coli, and 

Propionibacterium acnes, the bacteria linked to acne (Kumar 

et al., 2022). 

Fungi: Tea tree oil exhibits strong antifungal properties 

against Candida albicans, Trichophyton species (causative 

agents of the athlete's foot), and Malassezia (linked to 

dandruff) (Akhtar and Mirza, 2018). 

Viruses: Previous research indicates that tea tree oil has 

antiviral effects, demonstrating efficacy in diminishing the 

activity of the viruses that cause herpes simplex and influenza 

(Lam et al., 2015). 

The capability of tea tree oil to permeate the skin and 

address infections makes it a effective for the treatment of 

several dermatological problems. Terpinen-4-ol has 

antibacterial capabilities that diminish acne-inducing 

microorganisms, while its anti-inflammatory activities 

alleviate redness and swelling (Ali et al., 2023). Tea tree oil 

expedites wound healing by inhibiting infection and 

facilitating skin regeneration. It assists in mitigating symptoms 

such as pruritus, desquamation, and irritation. Tea tree oil 

serves as an active component in several oral care products, 

such as mouthwashes and toothpaste, owing to its efficacy in 

diminishing detrimental oral microorganisms and enhancing 

gum health (Paul and Roychoudhury, 2021). It is often used in 

shampoos and conditioners to address dandruff, lice, and scalp 

irritation. Its antifungal qualities specifically target 

Malassezia, while its calming effect alleviates itching and 

flakiness owing to its remarkable antimicrobial potential 

(Akhtar and Mirza, 2018). 

ECHINACEA (Echinacea purpurea)  

Echinacea is a prominent plant in traditional medical 

practice, especially in North America, in which it has been 

extensively employed by indigenous populations for 

generations. Native American cultures, such as the Lakota and 

the Sioux, used echinacea to address various ailments, often 

using it as a treatment for infections, wounds, and snake bites 

(Sharma et al., 2020). The plant's roots and aerial parts were 

used to prepare poultices, infusions, and teas for the treatment 

of fever, colds, and other respiratory ailments. Upon seeing 

these methods, European immigrants swiftly included 

echinacea within their therapeutic repertoire. It gradually 

became popular in both traditional and herbal medical systems, 

especially in Europe and the United States (Abers et al., 2021). 

Active compounds and anti-microbial potential 

The therapeutic attributes of echinacea are mostly ascribed 

to its bioactive constituents, including alkamides, cichoric 

acid, and polysaccharides. Alkamides, the most extensively 

researched active chemicals, have shown the ability to alter the 

immune system's functioning by augmenting the function of 

macrophages as well as T-cells, which are pivotal in the body 

defense against infections. These chemicals enhance 

echinacea's well-known immunostimulatory properties (Sattar 

et al., 2024). Echinacea is extensively utilized as an 

immunostimulatory agent. It is often used as a prophylactic 

against colds, influenza, and other respiratory illnesses. 

Studies indicate that echinacea may diminish the duration and 

intensity of the common cold when administered at the onset 

of symptoms. It is frequently employed as a topical remedy for 

wounds, bites from insects, and skin infections owing to its 

antibacterial and anti-inflammatory properties (Nassr-Allah et 

al., 2009). 

Some studies indicate that echinacea may additionally 

alleviate symptoms of autoimmune diseases, such as 
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rheumatoid arthritis, and might encourage the healing of 

wounds (Wagner et al., 2009). In recent years, echinacea has 

gained attention in natural health circles as a go-to remedy for 

maintaining general wellness and preventing infections 

(Adnan et al., 2023). Echinacea should also be used with 

caution in individuals with autoimmune disorders, as its 

immune-stimulating effects could exacerbate symptoms 

(Sharma et al., 2020). With its extensive history in traditional 

medicine and its proven effects in modern scientific studies, 

echinacea continues to be a staple in natural medicine for its 

ability to boost the immune system, reduce inflammation, and 

support overall health (Oladosu et al., 2015) 

CONCLUSION 

In recent years, ethnobotanical and conventional uses of 

natural compounds, especially those derived from plants, have 

garnered significant attention due to their comprehensive 

effectiveness evaluations and general perception of safety for 

human intake. This is the most conventional approach in the 

search for new chemicals to cure different diseases. Neem, 

garlic, turmeric, and similar plants are multifaceted medicinal 

species; several phytochemicals have been extracted from 

diverse portions of these plants. Flowers, fruits, oils, leaves, 

roots, bark, twigs, and seeds have been utilized for medicinal 

and dietary purposes. These plants have reported diverse 

pharmacological properties including, antibacterial, antiviral, 

antifungal and activity. These medicinal plants have been 

employed in humans and animals to treat various infections 

caused by bacteria and other microorganisms. Further 

investigation into the described properties could potentially 

enhance the commercial use of the aforementioned medicinal 

plants regarding antimicrobial potentials on a broader scale.  
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