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Star anise (/llicium verum Linn.) is a medicinal plant known for its
Published on: 07 April 2025 | strong antibacterial properties and has been widely used in traditional and modern
medicine. This review explores the antibacterial potential of /llicium verum fruit,
with a focus on its phytochemical profile, mechanisms of action against bacteria,
and its applications in healthcare and industry. Studies conducted both in vitro
DrSriram Publications and in vivo demonstrate its effectiveness against a broad spectrum of bacteria,
including antibiotic-resistant strains. Additionally, research suggests that Illicium
verum can enhance the effects of conventional antibiotics, making it a promising
candidate for combination therapies. This review also addresses potential safety
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2025| All rights reserved. concerns, toxicity risks, and the need for further research to refine its antibacterial
applications and maximize its benefits.
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1. INTRODUCTION

Bacterial infections continue to pose a serious threat to global health, especially with the growing
problem of antimicrobial resistance (AMR). This has sparked a rising interest in natural alternatives, particularly
medicinal plants known for their rich supply of bioactive compounds with antibacterial properties.

1.1 Significance of Natural Antibacterial Compounds

Medicinal plants contain bioactive compounds that exhibit strong antibacterial effects. Unlike
conventional antibiotics, these natural agents work through multiple mechanisms, making it harder for bacteria to
develop resistance.
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1.2 Introduction to Illicium verum

Commonly known as star anise, ///licium verum Linn. is an evergreen tree native to China and Vietnam.
Its dried fruits are widely valued as a spice, a traditional remedy, and a source of essential oils. The plant's
antibacterial properties are largely attributed to its essential oil and unique phytochemicals.

2. PHYTOCHEMICAL COMPOSITION OF ILLICIUM VERUM

The antibacterial effects of Illicium verum are attributed to its diverse range of bioactive compounds,
including essential oils, flavonoids, phenolics, and alkaloids. These natural constituents work through various
mechanisms to inhibit bacterial growth and survival.

2.1 Essential Oils
Essential oils make up approximately 8-15% of Illicium verum fruit content, with trans-anethole being
the most abundant compound, accounting for 80-90% of the oil composition. Other key constituents include:
e Estragole: Known for its antimicrobial and anti-inflammatory properties.
e Linalool: Disrupts bacterial membranes, affecting their structural integrity.
e Limonene: Plays a role in damaging bacterial cell walls, making them more vulnerable to external
Stressors.

Table 1: Key Essential Oil Components of Illicium verum and Their Antibacterial Actions

Compound Percentage Antibacterial Mechanism
Trans-anethole 80-90% Disrupts bacterial membranes,
prevents biofilm formation
Estragole 5-10% Interferes with bacterial
communication (quorum sensing)
Linalool 2-5% Alters bacterial lipid bilayers,
affecting permeability.
Limonene 1-3% ‘Weakens bacterial cell walls,

leading to structural damage

2.2 Flavonoids and Phenolic Compounds
Flavonoids and phenolic acids found in /llicium verum play a crucial role in its antibacterial activity. These
compounds work by inducing oxidative stress and inhibiting key bacterial enzymes, disrupting essential cellular
functions.

e Quercetin: Prevents bacterial DNA from replicating, halting cell division.

e Catechins: Trigger the production of reactive oxygen species (ROS), which damage bacterial cells.

3. ANTIBACTERIAL MECHANISMS OF ILLICIUM VERUM
The ability of Illicium verum to combat bacterial infections stems from a combination of mechanisms that target
both the structure and function of bacterial cells.

3.1 Disruption of Bacterial Cell Membranes
Active compounds like trans-anethole and linalool interact with bacterial lipid bilayers, increasing membrane
permeability. This causes essential cellular contents to leak out, ultimately leading to bacterial cell death.

3.2 Inhibition of Bacterial Enzymes and DNA Replication
Phenolic and flavonoid compounds interfere with bacterial enzymes, impairing their ability to function properly.
By disrupting DNA replication, these bioactive molecules halt bacterial growth and reproduction.

3.3 Induction of Oxidative Stress
Compounds like quercetin and catechins generate ROS within bacterial cells. These highly reactive molecules
damage proteins, lipids, and genetic material, leading to cell degradation and eventual death.

3.4 Prevention of Biofilm Formation and Quorum Sensing Inhibition

1llicium verum also affects bacterial communication systems by inhibiting quorum sensing. This reduces the
production of virulence factors and prevents bacteria from forming biofilms, which are protective layers that
enhance bacterial resistance.
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4. EVALUATION OF ANTIBACTERIAL ACTIVITY IN LABORATORY AND ANIMAL STUDIES
4.1 Laboratory-Based (In-Vitro) Studies

Multiple studies have explored the antibacterial potential of Illicium verum extracts, demonstrating their
effectiveness against a range of clinically significant bacteria.

Table 2: Antibacterial Activity of Illicium verum Essential Oil Against Various Bacterial Strains

Bacterial Strain Inhibition Zone (mm) Minimum Inhibitory Concentration (MIC)
Staphylococcus aureus 18-22 mm 0.25-0.5 mg/mL

Escherichia coli 12-15 mm 0.5-1.0 mg/mL
Pseudomonas aeruginosa 8-12 mm 1.0-2.0 mg/mL

Salmonella spp. "15-18 mm 0.5-1.0 mg/mL

4.2 Animal-Based (In-Vivo) Studies
Experiments conducted on animal models have provided further evidence of Illicium verum’s antibacterial
properties. Research suggests that its extracts can:

e Lower bacterial loads in infected tissues, aiding in infection control.

e Stimulate immune responses, enhancing the body’s natural ability to fight infections.

e Support wound healing by accelerating tissue regeneration and reducing bacterial contamination.

5. ENHANCED EFFECTIVENESS WHEN COMBINED WITH CONVENTIONAL ANTIBIOTICS
Pairing [llicium verum extracts with standard antibiotics like ampicillin and ciprofloxacin has been shown to
improve bacterial elimination. This combination works by:
e Increasing bacterial membrane permeability, allowing antibiotics to penetrate more effectively.
e Blocking bacterial efflux pumps, which prevents bacteria from expelling antibiotics and enhances drug
retention.
e Slowing down the development of antibiotic resistance, making bacterial infections easier to treat.

6. POTENTIAL USES IN MEDICINE AND INDUSTRY
6.1 Pharmaceutical Applications
The medicinal potential of /llicium verum has led to various applications, including:
e  Formulating plant-based antibiotics to combat drug-resistant infections.
e  Developing antiseptic creams that promote wound healing and prevent bacterial infections.

CONCLUSION

The antibacterial properties of Illicium verum have been extensively studied, highlighting its potential
for use in both medicine and industry. Its essential oils and bioactive compounds demonstrate effectiveness against
a wide range of bacteria, including those resistant to conventional treatments. Additionally, its ability to enhance
the efficacy of standard antibiotics makes it a valuable candidate for combination therapies. Moving forward,
further research is needed to validate its clinical effectiveness, determine optimal dosages, and develop strategies
to minimize the risk of bacterial resistance.
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