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Abstract  

Herbal plants have been used for their therapeutic properties, and inhibiting the growth of bacteria has 

gained scientific interest in recent years. They’re exploring natural sources, especially medicinal plants, as 

potential antimicrobial agents. These plants have played a crucial role in traditional medicine practices such 

as Ayurveda, Siddha, Unani, and Chinese medicine, especially when it comes to treating infections from 

various diseases. Regarding their antimicrobial properties, compounds such as alkaloids, tannins, 

flavonoids, and terpenoids play a crucial role. Medicinal plants have been used for their extracts to fight off 

bacterial, fungal, and viral infections. Numerous studies have demonstrated that compounds derived from 

these plants can effectively target pathogenic fungi, impacting both gram-positive and gram-negative 

bacteria (Ghosh et al., 2022). The reviews cover the antimicrobial properties of 10 specific plants: Mikania 

glomerata, Saraca asoca, Lantana camara, Vachellia nilotica, Cassia fistula, Ocimum tenuiflorum, 

Azadirachta indica, Syzygium aromaticum, Zingiber officinale, and Aloe barbadensis. Bioactive compounds 

like tannins, flavonoids, and alkaloids contribute to these antimicrobial effects. The reviews also delve into 

the phytochemicals involved, their mechanisms of action, and their applications in treating microbial 

infections. 

Keywords: Antimicrobial, Antibacterial, Antifungal, medicinal plant, Minimum Inhibitory concentration, 

Natural antibiotic, and Herbal medicine. 

 

1. Introduction  

In traditional healthcare, medicinal plants have been used for ages to provide natural remedies for microbial 

infections (Ríos & Recio, 2005). These plants are packed with bioactive compounds that possess 

antimicrobial properties. Some noteworthy examples include Mikania glomerata, Saraca asoca, Lantana 

camara, Vachellia nilotica, Cassia fistula, Ocimum tenuiflorum, Azadirachta indica, Syzygium aromaticum, 

Zingiber officinale, and Aloe barbadensis, demonstrating unique phytochemical profiles and mechanisms 

that provide antimicrobial effects (Sharma et al., 2021). Saraca asoca, for instance, is known for its 

antibacterial and antioxidant benefits, largely thanks to its tannins and saponins (Anis et al., 2012). 

Conversely, the antimicrobial properties of Mikania glomerata are attributed to the essential oils it contains. 

Lantana camara boasts a wide range of antimicrobial effects, effectively targeting bacterial and fungal 

pathogens like Aspergillus spp., due to its richness in tannins, glycosides, and phenolic compounds (Mahat 

et al., 2023). Cassia fistula, often called the golden shower tree, also shows strong antimicrobial properties 
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linked to bioactive compounds like flavonoids, tannins, and anthraquinones (Feizi & Mousavi, 2016). These 

compounds can inhibit the growth of harmful microbes and target resistant bacterial cells as dermatophytic 

fungi, commonly known for causing skin infections like ringworm. Alkaloids, tannins, and flavonoids play 

a significant role (Dabur et al., 2008). Bioactive compounds like flavonoids, tannins, alkaloids, and essential 

oils demonstrate effective antimicrobial activity against bacterial and fungal threats (Namita & Mukesh, 

2012). This review underscores the contributions of these plants in pharmaceuticals, cosmetics, and 

agriculture, highlighting their potential to develop effective antimicrobial agents (Ghosh et al., 2022). 

Antimicrobial activity is a critical aspect of microbiology, medicine, and biotechnology, focusing on 

substances that inhibit the cell walls of microorganisms like bacteria, fungi, viruses, and parasites. 

Traditional medicinal plants have shown their medicinal properties for centuries due to their bioactive 

compounds, including Alkaloids, flavonoids, tannins, terpenoids, and phenolics, which exhibit antimicrobial 

properties(Marinho et al., 2022). This plant contains phytochemicals that interfere with microbial growth 

by disturbing cell walls, inhibiting enzyme activity, and preventing biofilm formation(Periferakis et al., 

2022). Recent studies have used in vitro techniques, particularly disc diffusion assays and minimum 

inhibitory concentration (MIC) tests, to explore antimicrobial activity. The plant extracts depend on the 

extraction method (Ethanol, methanol, acetone, or aqueous) and the concentration of bioactive compounds 

(Parham et al., 2020a). 

 

Antimicrobial agent: 

Antimicrobial medicine is defined mainly by the types of microorganisms it targets, including bacteria and 

viruses.. Antimicrobial agents are divided into two groups based on their different chemical substances. The 

first group is synthetic antimicrobial agents (chemical antimicrobial agents), including antibiotic drugs and 

metal and metal oxide nanoparticles. The second group is herbal antimicrobial agents. Antibiotics and 

various chemicals serve as antimicrobial agents, significantly helping to disrupt the cell walls of 

microorganisms. The other group we should consider comes from herbal plants. These natural substances 

can act as free radical scavengers, effectively preventing the production of reactive oxygen species (ROS). 

 

Table 1: Explain antimicrobial agents, their medical uses, and various bioactive compounds. 

 

Herbal 

plant 

Medicinal application Bioactive compounds 

Mikania 

glomerata 

Antihemorrhagic, Antiophidian, 

Antiviral, and Antimicrobial. 

Flavonoids, Tannins, 

Coumarins, and Essential oils. 

Saraca 

asoca 

Antimicrobial, Anti-inflammatory, 

Antioxidant, and Anti-cancer. 

Flavonoids, Tannins, Alkaloids, 

Glycosides, Saponins, and 

Polyphenolics. 

Cassia 

fistula 

Antimicrobial, Anti-inflammatory, 

skin diseases, liver problems, and 

fever. 

Anthraquinone glycosides, 

Cardiac glycosides, Phenolic 

compounds, Carbohydrate. 
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Lantana 

camara 

Antiseptic, Anti-Inflammatory, 

Antioxidant, and Anti-

Ulcerogenic.  

Alkaloids, Flavonoids, Tannins, 

Saponins, Terpenoids, and 

Glycosides. 

Vachellia 

nilotica 

Anti-inflammatory, Antioxidant, 

Antibacterial, Anti-diabetic, Anti-

ulcer and Healing 

volatile oil, saponins, 

hydrolyzable tannin, flavonoids, 

tannins, triterpenoid, phenol, 

alkaloids 

Tulsi Aromatic, Analgesic, anti-emetic, 

antipyretic, antimicrobial, anti-

inflammatory. 

methyl eugenol, cyclooctene, 

eugenol, bornyl acetate, 

camphor.  

Neem Antimicrobial properties, Dental 

and oral health, Anti-inflammatory 

and pain relief, Antidiabetic effect, 

Anticancer potential.   

Flavonoids, Tannins, Essential 

oil, Alkaloids, Polysaccharides. 

Clove Antimicrobial, Antifungal, 

Analgesic, Anti-inflammatory, 

Antioxidant. 

Flavonoids, Phenolic acid, 

Tannins, Lignans. 

Ginger Antioxidant, Anti-inflammatory, 

Antimicrobial, Cardioprotective, 

Neuroprotective. 

Gingerols, Shogaols, Parados, 

Zingerone, Essential oils, 

Flavonoids, and Polyphenols. 

Aloe vera Skincare, anti-inflammatory, 

diabetes management, hair and 

scalp care, dental health 

Limonoids, flavonoids, tannins, 

Alkaloids, glycosides, fatty 

acids and essential oil, and 

polysaccharides. 

 

2.  Antimicrobial Properties of Several Medicinal Plants 

2.1. Mikania glomerata 

Mikania glomerata has been found to exhibit significant antifungal activity against pathogens like 

Aspergillus niger and Candida albicans.(Della Pasqua et al., 2019) The role of coumarins and essential oils 

from the plant is crucial, as they inhibit spore formation and disrupt cell membranes, which can effectively 

combat fungal infections. (Santana et al., 2014) . The extract from Mikania glomerata contains bioactive 

compounds that possess antimicrobial properties against bacteria and can demonstrate various mechanisms 

of action. Coumarins, in particular, have antioxidant effects that can interfere with metabolic pathways, 

while flavonoids and tannins rupture the bacterial cell wall, which leads to cytoplasmic leakage and cell 

death of bacteria.(Brigida Da Silva et al., 2018) Moreover, essential oils can enhance membrane 

permeability, causing cells to break down and improving the effectiveness of bacterial killing, which helps 

prevent the development of antibiotic and peptide resistance.(Santos et al., 2022) These characteristics 

increase the value and potency of the plant for pharmaceutical use. However, more research is needed to 

evaluate, standardize, and isolate these bioactive compounds to assess the effectiveness of antimicrobial 

drugs. The medicinal properties of Mikania glomerata can help maintain both antimicrobial and antifungal 
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effects, ripping apart bacterial cell walls and preventing fungal infections through the properties of its 

extract.(Napimoga & Yatsuda, 2010) 

                                       

                                                    Fig no. 1 Mikania glomerate 

2.2.  Saraca asoca 

Saraca asoca, also known as the Ashoka tree, is a medicinal plant widely recognized in the traditional 

medicinal system, Ayurvedic medicine, for treating various ailments, disorders, and infections. The different 

parts of S. asoca are rich in bioactive compounds, which play a significant role in antimicrobial properties. 

These bioactive compounds help to inhibit the growth of bacterial cells by disrupting their cellular structure 

and metabolic pathways. (Salvi et al., 2022) Research has shown that Saraca asoca can effectively inhibit 

the activity of both gram-positive and gram-negative bacteria. Notably, studies have indicated that extracts 

from S. asoca can successfully suppress the growth of bacteria such as Bacillus subtilis, Pseudomonas 

aeruginosa, and Escherichia coli (Kumar et al. 2019). The plant's antibacterial effects stem from bioactive 

compounds that interfere with the synthesis of bacterial cell walls, rupture cell membranes, and disrupt vital 

protein and enzyme functions. Additionally, Saraca asoca has demonstrated antifungal properties, 

particularly against Candida albicans, a common cause of human infections.(Jaganathan et al., n.d.) The 

flavonoids, phenolic compounds in the extract, increase cell membrane permeability and compromise the 

fungal cell wall, leading to cell death. Overall, S. asoca exhibits a broad spectrum of antimicrobial activity, 

positioning it as a promising candidate for developing natural antimicrobial agents. (Kumar & Naidu, 2016) 

Its medicinal properties underline the need for further studies on optimal extraction methods to enhance its 

antibacterial and antifungal effects, and to assess its long-term safety in human cells. This research could 

pave the way for potential drug formulations that harness the benefits of S. asoca extract. (Urumarudappa 

et al., 2023) 

 

                                       

                                                          Fig no. 2 Saraca asoca 
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2.3. Cassia fistula  

Cassia fistula, commonly called the golden shower tree, is notable for its remarkable antimicrobial 

properties (Mwangi et al., 2021). This plant is packed with bioactive compounds, including alkaloids, 

flavonoids, tannins, and phenolic compounds, all of which contribute to its antimicrobial effectiveness. 

Various reviews highlight its ability to combat drug-resistant bacteria, making it a valuable natural option 

for treating skin infections (Ha et al., 2020). These reviews also emphasize the antibacterial effects of the 

plant's bioactive compounds compared to synthetic antibiotics. The extracts from Cassia fistula have 

demonstrated activity against bacteria and fungi. Specifically, they are effective against gram-positive 

bacteria like Staphylococcus aureus and Bacillus subtilis, and gram-negative bacteria like E. coli and  P. 

aeruginosa (Kainsa et al., 2012). This makes the plant a promising choice for treating skin diseases, ulcers, 

and wounds, helping to prevent bacterial and fungal infections while effectively curbing bacterial growth. 

Additionally, bioactive compounds like fucosterol and beta-sitosterol exhibit significant antifungal 

properties against Candida albicans, Aspergillus niger, and various Trichophyton species, underscoring 

their potential in addressing fungal infections.(Bahorun et al., 2011) With antimicrobial activities, Cassia 

fistula serves not just as a natural antimicrobial agent but also showcases notable medicinal benefits, helping 

to reduce toxicity in human cells. (Jothy et al., 2012) It can also have antioxidant properties.(Manonmani et 

al., 2005) 

 

                                               

                                                       Fig no. 3 Cassia fistula  

 

2.4 Lantana camara 

  L. camara is a natural alternative to synthetic antimicrobial agents, with its secondary metabolites showing 

potent antimicrobial and antiviral effects(Ruburika et al., 2022). Numerous reviews have highlighted how 

extracting L. camara can effectively inhibit the growth of bacterial cells, such as Staphylococcus aureus, E. 

coli, Salmonella typhi, and Pseudomonas aeruginosa, not to mention its antifungal properties(Thomas, 

2015). This plant disrupts microbial cell membranes and inhibits protein synthesis, contributing to its 

antimicrobial effects. This review is on the plant’s phytochemical and mechanical actions against microbes 

through its extracts. The extracts are effective against both gram-positive bacteria, like Staphylococcus 

aureus and Bacillus subtilis, as well as gram-negative bacteria, such as Escherichia coli and Pseudomonas 

aeruginosa (Girish, 2017). Because of this, it's often used to tackle skin diseases, ulcers, and wounds, and 

effectively prevents bacterial and fungal infections while exhibiting anti-inflammatory effects and showing 

action against bacterial growth.(Battase & Attarde, 2021) Bioactive compounds like lantadene and oleanolic 

acid demonstrate substantial antifungal activity against Candida albicans, Aspergillus niger, making them 

valuable for treating fungal infections as well. These compounds can act as natural antimicrobial agents and 

possess medicinal properties. They work by damaging bacterial cell walls, preventing infection through cell 

lysis, and using alkaloids and flavonoids to block protein production, ultimately increasing reactive oxygen 

species to damage microbial cells(Saraf et al., n.d.). 
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Fig no. 4 Lantana camara 

 

2.5 Vachellia nilotica 

The Vachellia nilotica, commonly recognized for its antimicrobial effects, is a key medicinal plant in 

traditional medicine.(Chandra Shekar et al., 2018) It exhibits notable properties like antibacterial, 

antifungal, and antiviral capabilities, attributed to its various parts and their extracts. This plant is rich in 

phytochemicals, including tannins, flavonoids, alkaloids, glycosides, saponins, and phenolic compounds 

(Kaur et al., n.d.). Studies indicate that extracts from V. nilotica exhibit a powerful inhibitory effect on a 

variety of bacteria, including both gram-positive and gram-negative types. Notable examples include 

Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae, and Proteus 

mirabilis(Abubakar et al., 2019). The effectiveness of these antimicrobial activities can vary based on the 

extraction method used, with studies suggesting that ethanol extracts tend to be more potent than those 

obtained using water (Ewansiha et al., 2024). The polarity of the solvent plays a crucial role in extracting 

bioactive compounds, affecting their efficiency. Furthermore, the leaves of V. nilotica have demonstrated 

bactericidal effects against E. coli and S. aureus, highlighting their potential use in developing plant-based 

antibiotics. This is particularly important considering the rise of antimicrobial-resistant bacteria, such as 

those producing Extended Spectrum Beta-lactamase, like E. coli and K. pneumoniae (Singh et al., 2010). V. 

nilotica thus presents itself as an alternative to synthetic antibiotics. Additionally, it exhibits effective 

antifungal properties against Candida albicans and Aspergillus niger (A. et al., 2023), which may either 

disrupt fungal cell integrity or engulf the cells. Overall, V. nilotica is a natural resource with significant 

promise in combating microbial infections and addressing antibiotic resistance(Jodi et al., 2022). 

 

Fig no. 5 Vachellia nilotica 

2.6 Tulsi 

Ocimum tenuiflorum, often referred to as Tulsi in various Indian languages, is a plant that's widely 

recognized for its medicinal properties in traditional healing practices across Southeast Asia. The Tulsi plant 

is available in sacred places in Indian culture, Ayurveda, and traditional medicine. This plant grows in 

http://www.ijcrt.org/


www.ijcrt.org                                                      © 2025 IJCRT | Volume 13, Issue 4 April 2025 | ISSN: 2320-2882 

IJCRT25A4143 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org j738 
 

households and temples. The Charak Samhita and Sushruta Samhita describe the therapeutic application of 

Tulsi. This plant has been used for 5,000 years in Ayurveda. According to Hindu mythology, Tulsi is 

associated with Lord Vishnu and is worshipped as a sacred plant. The Rigveda and Atharvaveda mention 

Tulsi's role in purification and protecting homes from negative energy. Research has demonstrated that it 

has properties like pain relief, fever reduction, blood sugar regulation, liver protection, and stress relief. 

Tulsi, often regarded as a sacred herb, is highly valued for its medicinal qualities and is commonly used to 

combat bacterial, viral, and fungal infections. Additionally, Tulsi essential oil may serve as an effective 

topical treatment for skin infections caused by these pathogens(Eswar, 2016).  These microorganisms cause 

food to spoil, lead to poisoning, and can also trigger various infections in humans. The name Tulsi is derived 

from Sanskrit, and it means “incomparable one”. The agar diffusion and dilution methods are two 

approaches that researchers use to assess antimicrobial activity (Bhattarai et al., 2024). The agar diffusion 

method, in particular, was widely employed in earlier research. (Sethi & Bhadra, 2020). Herbal plants are 

rich in and wide variety of chemicals, which have been found to have in vitro antimicrobial activity. 

 

Fig no. 6 Ocimum tenuiflorum 

 

The presence of chemical compounds, including alkaloids, sterols, carbohydrates, glycosides, tannins, and 

flavonoids, was also reported from the essential oil analysis of tulsi. Tulsi is widely known for its potent 

antimicrobial activity, which is attributed to its bioactive compounds. (Morya et al., 2024) . This plant 

enhances immunity, reduces stress, and improves well-being. Tulsi has been found to have antibacterial 

properties that can combat Pseudomonas aeruginosa, Staphylococcus aureus, and Bacillus 

pumilus(Agarwal et al., 2010).  

2.7 Neem 

The neem tree, scientifically called Azadirachta indica, is an evergreen member of the Meliaceae family that 

hails from India. For many years, it has played a vital role in traditional healing practices, particularly in 

Ayurveda. Neem has medicinal and agricultural benefits. Charak Samhita & Sushrut Samhita has mentioned 

neem as a powerful herb. The oldest medicinal plant recorded in Ayurveda, Unani & Siddha medicine is 

introduced as a cooling and blood purifying agent. It has been cultivated and utilized for its also used to 

treat fevers, ulcers, and bacterial infections. In this plant infection, skin disease, and digestive disorders 

occur. Every part of the neem (leaves, bark, root, flower) has been used for therapeutic purposes. And also 

used in bacterial infections. The various parts of neem have a pharmacological activity that includes, 

anticancer, antibacterial, antifungal, antiviral, antipyretic, cardioprotective, and pesticidal activity (Wylie & 

Merrell, 2022). In the neem the pesticide plays a major role in the herbal formulation. The neem tree is also 

known as the Indian “village pharmacy.”  
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Fig no.7 Azadirachta indica 

                                                                                        

Neem leaves and seed ethanol extract have a higher level of toxicity than aqueous extract. In standard 

antibiotic resistance, pathogenic bacterial species can effectively inhibit the growth of other 

microbes.(Babatunde et al., n.d.). Neem is effective against many human pathogens. Neem exhibits 

antimicrobial activity due to its richness in bioactive compounds. Neem contains various phytochemicals 

such as azadirachtin, nimbidin, flavonoids, and tannins. (Amer, 2014). Neem compounds disrupt essential 

bacterial enzymes and prevent their growth. Neem has been effective against various microbes, such as 

bacteria and fungi. 

2.8 Clove  

The biological name of Clove is Syzygium aromaticum, it is an aromatic plant widely cultivated in tropical 

and subtropical regions, rich in volatile and antioxidant compounds. In human history, clove is the oldest 

and valuable spice. In Indonesia, clove trees are native to Maluku Island. Chinese tradition is used for 

treating indigestion, colds, and infections. Clove was used in Roman cooking, medicine, and perfume. The 

wide application of the clove is used in the perfume, cosmetics, health, medical, flavouring, and food 

industries. Clove oil has been found to have inhibitory effects and can kill bacteria when tested in the lab, 

particularly against S. aureus and E. coli.(Parham et al., 2020b). 

 

Fig no.8 Syzygium aromaticum 

 

Clove oil's ability to inhibit food-source microorganisms has been highlighted in several studies, offering 

valuable insights for using clove as a food preservative (Da Costa et al., 2020). Many reports indicate that 

clove oil, particularly its active ingredient eugenol, plays a positive role against common Gram-positive 

bacteria found in food, like Staphylococci and Streptococci, by effectively hindering their migration and 

adhesion.(Hu et al., 2018). Clove oil has demonstrated the ability to combat the bacteria Pseudomonas 

aeruginosa. This action appears to be linked to its ability to prevent biofilm formation, reduce bacterial 

movement and attachment, as well as break down existing biofilms. Based on its antimicrobial activity, 

clove oil has good research and application value in food antisepsis.(Yamani et al., 2016). 

http://www.ijcrt.org/


www.ijcrt.org                                                      © 2025 IJCRT | Volume 13, Issue 4 April 2025 | ISSN: 2320-2882 

IJCRT25A4143 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org j740 
 

2.9 Ginger 

Ginger (Zingiber officinale) is part of the Zingiberaceae family and the Zingiber genus. It's widely enjoyed 

not just as a spice but also for its medicinal properties. 5th-century ginger spread to China, where it is used 

for medicinal purposes and as a food ingredient. The Roman soldiers also carried with them stimulants and 

digestive aids. The medicinal plant is packed with a variety of chemical substances, including phenolic 

compounds, terpenes, polysaccharides, lipids, organic acids, and raw Fibers. Research indicates that ginger 

can inhibit the growth of bacteria, fungi, and even viruses (Mao et al., 2019). Recently, ginger has been 

found to possess multiple biological activities, including antimicrobial, antibacterial, and antifungal. 

 

 

Fig no.9 Zingiber officinale 

 

Its main action seems linked to both bacterial biofilm inhibition and viral attachment suppression. (Kalantari 

et al., 2017). The herbal product obtains its antimicrobial properties from this chemical compound. Research 

shows that garlic has antimicrobial properties that can help fight against various bacteria, including both 

gram-positive and gram-negative types like Klebsiella, Pseudomonas, and Escherichia coli.. There are 

essential roles for biofilms during infections because they contribute to antimicrobial resistance, according 

to Zhang et al. (2022). Ginger essential oil contains γ-terpinene and citral, which exhibit strong antifungal 

effects against Aspergillus flavus as they suppress gene expression involved in aflatoxin synthesis. Herbal 

medicine extracts are often rich in phenolic compounds, which show strong antimicrobial properties. 

Additionally, ginger has been found to have cytotoxic effects against various cancers, including breast and 

liver cancer. 

2.10 ALOE VERA 

Aloe barbadensis leaves from the Liliaceae family have the form of desert plants, yet they belong to the 

cactus family. These medicinal plants are well known and also used for skincare to digestive health. The 

plant-based therapy serves well to treat skin injuries as well as burn cases alongside multiple skin diseases. 

Aloe leaves (Aloe barbadensis) belong to the Liliaceae family, which shows cactus plant features.  Aloe vera 

was also introduced to China and became a Chinese medicine used for its cooling properties to treat burns 

and digestive ailments. Plant extracts derived from this species comprise a total of 75 active compounds, 

including vitamins together with enzymes and sugars with minerals and amino acids, as well as salicylic 

acid. As an anaerobic gram-positive microorganism Bacillus consists of virulence properties to combat host 

cells (Sánchez et al., 2020). The antimicrobial inhibition zone from Aloe vera prevented the growth of E. 

faecalis. The tested herbal replacements demonstrated low toxicity and longer shelf life alongside easy 

accessibility to these products (Liu et al., 2019). The review evaluates both intervention and all other inert 

canal medicaments, whereas it incorporates in vitro research findings. 

http://www.ijcrt.org/


www.ijcrt.org                                                      © 2025 IJCRT | Volume 13, Issue 4 April 2025 | ISSN: 2320-2882 

IJCRT25A4143 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org j741 
 

 

Fig. no.10 Aloe barbadensis 

          

After treatment with Aloe vera, the antibacterial effectiveness improves when used as an intracanal 

medicament against E. faecalis bacteria. Bioactive compounds within Aloe vera provide antimicrobial 

properties that make it a known remedy with antibacterial effects. Within the compound, this substance stops 

bacterial and fungal, and viral reproduction (Bukhari et al., 2024). Dentists now use aloe vera leaves in 

dental root canal procedures as intracanal medicaments because they strongly block various oral infectious 

agents that include E. faecalis strains of Enterococci. Aloe vera works by breaking the microbial cell wall, 

inhibiting their growth, and boosting the immune system (Rayate et al., 2023). The research review 

organized multiple activities into in vivo testing alongside in vitro analysis and medical experimental studies 

during the past eleven years. But mostly focus on the in vitro study of aloe vera to evaluate the antimicrobial 

activity (Sánchez et al., 2020). Aloe vera hydroalcoholic extract has been found to have antimicrobial 

properties that combat bacteria and other harmful microorganisms located in the root canal. 

Application of antimicrobial activity 

   Antimicrobial activity of herbal plants, including Mikania glomerata, Saraca asoca, Lantana camara, 

Vachellia nilotica, Cassia fistula, Ocimum tenuiflorum, Azadirachta indica, Syzygium aromaticum, 

Zingiber officinale, and Aloe barbadensis, is shown in various fields. 

1. Antimicrobial agent used for medicinal purposes in hospital & healthcare settings. 

2. Antimicrobial agents are utilized in food preservation to extend the shelf life of products, such as fruits 

and other items. 

3. Antimicrobial agents develop skincare products such as soap, cream, and lotion, and they prevent acne, 

pimples, and other infections. 

4. Antimicrobial agents control plant disease (fungal and bacterial) infection, and also develop a natural 

pesticide for agricultural purposes. 

5. This agent is used for veterinary medicine for animal diseases and respiratory infections. 

6. Antimicrobial agent used for water purification, removal of bacteria, viruses, and other microorganisms. 

 

Conclusion  

In this review, the medicinal plants have shown a considerable impact on combating various bacterial and 

fungal pathogens. It’s packed with different bioactive compounds, including flavonoids, tannins, alkaloids, 

phenolic compounds, and some essential oils, all of which can help prevent microbial infections. The plant's 

natural antimicrobial properties can serve as an alternative to conventional antibiotics and play a role in 

addressing antimicrobial resistance. Bioactive compounds in these plants work against microorganisms in 

several ways. For instance, flavonoids and tannins can disrupt the membranes of both bacterial and fungal 
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cells, leading to cell damage and eventual death. Alkaloids affect bacterial DNA replication and protein 

synthesis, while phenolic compounds have antioxidant effects that counteract the oxidative stress caused 

by microbes, which can damage cells. Moreover, essential oils and coumarins enhance membrane 

permeability, promoting cell breakdown and hindering microbial growth. These mechanisms significantly 

boost the antimicrobial effectiveness of medicinal plants and highlight their potential for developing new 

plant-based treatments. Further research is needed to isolate, identify, and standardize the efficacy of these 

plants and their bioactive compounds. Key factors like safety, effectiveness, the best forms for dosing, 

phytochemical explorations, toxicological assessments, and clinical trials are crucial for understanding 

plant-based antimicrobial properties. In conclusion, medicinal plants offer natural and sustainable solutions 

for fighting microbial infections and tackling antibiotic resistance. They hold promise as antimicrobial 

agents that provide an eco-friendly approach to addressing these issues. This was consistent with previous 

studies on these plants. The antimicrobial activity of herbal plants is a treatment for infectious diseases. 

Antimicrobial agents are reduced in toxicity, lower in cost, and increased in accessibility. In the 

combination of herbal plants used for traditional medicinal practice. Phytochemical studies have already 

indicated strong antimicrobial properties and potential synergistic effects.
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