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INTRODUCTION 

Prevalence of Fungal Infections 

The prevalence of fungal infections has been rising, partly due to increased use of immunosuppressive therapies, a 

growing population of immunocompromised individuals (such as those with HIV/AIDS, cancer patients undergoing 

chemotherapy, and organ transplant recipients), and the widespread use of broad-spectrum antibiotics. Superficial 

fungal infections affect approximately 20-25% of the global population, with dermatophyte infections being 
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ABSTRACT 

This study focuses on the formulation and evaluation of an antifungal herbal soap incorporating star anise (Illicium 

verum) as the primary active ingredient. The aim is to explore the efficacy of star anise in inhibiting fungal growth 

and to develop a herbal soap that offers an effective alternative to synthetic antifungal agents. The methodology 

involved the extraction of active compounds from star anise using steam distillation, followed by the incorporation 

of the extract into a soap base in varying concentrations. The antifungal activity of the formulated soaps was tested 

against common fungal strains such as Candida albicans and Aspergillus niger using the agar diffusion method. 

The physical and chemical properties of the soaps, including pH, foam stability, and hardness, were also evaluated 

to ensure their suitability for consumer use. The results demonstrated that the soap containing 5% star anise extract 

exhibited significant antifungal activity, with inhibition zones comparable to those of standard antifungal 

treatments. The formulated soap also maintained favorable physical properties, ensuring its practicality as a 

personal care product. Fungal infections are a significant global health concern, affecting millions of individuals 

annually. These infections can range from superficial conditions, such as athlete's foot and ringworm, to more 

severe systemic infections that can be life-threatening, especially in immunocompromised individuals. The most 

common causative agents include Candida species, Aspergillus species, and dermatophytes, which can infect the 

skin, nails, mucous membranes, and internal organs. 
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particularly common. Invasive fungal infections, while less common, pose a higher risk of morbidity and mortality. 

 

Importance of Antifungal Treatments 

Effective antifungal treatments are crucial for managing and mitigating the impact of these infections. Current 

antifungal therapies include a variety of synthetic drugs such as azoles, polyenes, and echinocandins. These 

medications work through different mechanisms, such as inhibiting cell membrane synthesis or interfering with fungal 

cell wall construction. Despite their efficacy, synthetic antifungal agents are associated with several limitations: 

1. Drug Resistance: The emergence of drug-resistant fungal strains is a growing problem, reducing the effectiveness 

of existing treatments and complicating management strategies. 

2. Side Effects: Many antifungal drugs have adverse effects, ranging from mild (nausea, headache) to severe 

(hepatotoxicity, nephrotoxicity), limiting their use, especially in long-term treatments. 

3. Cost: The high cost of antifungal medications can be a barrier to access, particularly in low- and middle-income 

countries. 

4. Limited Spectrum of Activity: Some antifungal agents have a narrow spectrum of activity, necessitating the use 

of combination therapies or multiple agents to cover all potential pathogens. 

 

The Role of Herbal Remedies 

Given these challenges, there is a growing interest in exploring herbal and natural remedies for their antifungal 

properties. Herbal treatments are often perceived as safer alternatives with fewer side effects and lower risk of 

resistance development. Star anise (Illicium verum) is one such herbal remedy that has garnered attention for its 

potential antifungal properties. Traditional medicine systems have long utilized star anise for its antimicrobial effects, 

and recent studies suggest it contains active compounds capable of inhibiting fungal growth. 

 

Overview of Star Anise 

Star anise (Illicium verum) is a spice commonly used in culinary and medicinal applications, native to southeastern 

China and northern Vietnam. It is characterized by its star-shaped fruit, which contains seeds with a distinct licorice-

like flavor. Beyond its culinary use, star anise has a rich history in traditional medicine, where it has been employed 

for its antimicrobial, anti-inflammatory, and antiviral properties. 

 

Active Compounds in Star Anise 

The bioactive components of star anise are primarily essential oils, which include a variety of compounds such as 

anethole, linalool, limonene, and shikimic acid. These compounds contribute to the spice's medicinal properties: 

● Anethole: This phenylpropene is the primary component of star anise's essential oil, responsible for its distinctive 

flavor and aroma. Anethole exhibits strong antimicrobial properties, including antifungal activity. 

● Linalool: A naturally occurring terpene alcohol, linalool has been shown to possess antimicrobial, anti-

inflammatory, and antioxidant activities. 

● Limonene: This cyclic monoterpene is known for its antibacterial and antifungal effects. 

● Shikimic Acid: Although primarily recognized as a precursor for the synthesis of the antiviral drug oseltamivir 

(Tamiflu), shikimic acid also contributes to the antimicrobial properties of star anise. 
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Known Antifungal Properties 

Several studies have highlighted the antifungal potential of star anise and its extracts. The mechanisms through which 

star anise exerts its antifungal effects include disrupting fungal cell membranes, inhibiting spore germination, and 

interfering with the synthesis of ergosterol, a key component of fungal cell membranes. 

1. Cell Membrane Disruption: Compounds such as anethole can integrate into fungal cell membranes, causing 

structural disintegration and increased permeability, ultimately leading to cell death. 

2. Spore Germination Inhibition: Star anise extracts have been observed to inhibit the germination of fungal spores, 

preventing the initiation and spread of infection. 

3. Ergosterol Synthesis Inhibition: Similar to some synthetic antifungals, certain components of star anise can 

inhibit the biosynthesis of ergosterol, an essential sterol in fungal cell membranes, impairing cell membrane 

integrity and function. 

 

Research Evidence 

● A study demonstrated that anethole, the major component of star anise oil, exhibited significant antifungal activity 

against Candida albicans, a common cause of fungal infections in humans. 

● Another research highlighted the effectiveness of star anise essential oil in inhibiting the growth of Aspergillus 

species, which are known to cause respiratory infections and spoil food products. 

● Comparative studies have shown that the antifungal efficacy of star anise is on par with some commercially 

available antifungal agents, making it a viable alternative or complementary treatment. 

 

MATERIALS 

Anethole, linalool, limonene, shikimic acid, Natural soap base (glycerin, olive oil, coconut oil, or a combination), 

Ethanol, methanol, or water, Vitamin E. 

 

METHOD OF PREPARATION 

Introduction to the Method of Preparation 

The preparation of antifungal herbal soap using star anise involves several critical steps, including the extraction of 

active compounds, formulation of the soap base, incorporation of the star anise extract, and the addition of optional 

ingredients for enhanced properties. This method ensures that the active antifungal components of star anise are 

effectively integrated into the soap, providing a natural and effective means of combating fungal infections. The 

following detailed procedure outlines each step to achieve a consistent and high-quality product. 

 

1. Extraction of Active Compounds from Star Anise - The first step in preparing the antifungal herbal soap is 

extracting the active compounds from star anise. Using the steam distillation method, start by crushing the star anise to 

increase its surface area, which facilitates the extraction process. Place the crushed star anise in the distillation 

apparatus, adding sufficient water to the distillation flask. Heat the water to generate steam, which will pass through the 

star anise, carrying the essential oils. As the steam condenses, collect the distillate, which will separate into oil and 

water layers. Carefully separate the essential oil layer, rich in anethole, linalool, limonene, and shikimic acid. This 

essential oil will serve as the primary antifungal agent in the soap. 

 

 

 

 



www.wjpsronline.com 

World Journal of Pharmaceutical Science and Research                                       Volume 3, Issue 3, 2024 

337 

2. Preparation of Soap Base - The next step involves preparing the natural soap base. Use a double boiler to melt the 

soap base gently, ensuring even heating and preventing the formation of bubbles. Common bases include glycerin, 

olive oil, and coconut oil, chosen for their natural and skin-friendly properties. Stir the melted base occasionally to 

maintain a smooth consistency. 

 

3. Incorporation of Star Anise Extract - Once the soap base is fully melted and homogenized, remove it from the 

heat source. Gradually add the star anise extract to the melted soap base, selecting the desired concentration (e.g., 1%, 

3%, 5%, or 7%). Stir the mixture thoroughly to ensure that the star anise extract is evenly distributed throughout the 

soap base. This step is crucial for maintaining the antifungal efficacy of the final product. 

 

4. Addition of Essential Oils - To enhance the fragrance and therapeutic benefits of the soap, additional essential oils 

can be incorporated. Essential oils such as tea tree oil or lavender oil are popular choices due to their complementary 

antimicrobial properties. Add a few drops of the chosen essential oils to the soap mixture and stir well to ensure 

uniform distribution. 

 

5. Addition of Herbal Additives - For additional skin benefits and aesthetic qualities, herbal additives like aloe vera 

gel, neem powder, or turmeric can be added. These additives provide moisturizing, anti-inflammatory, and soothing 

properties, enhancing the overall effectiveness of the soap. Mix the additives into the soap base thoroughly to achieve a 

consistent texture. 

 

6. Pouring and Setting - Pour the prepared soap mixture into molds, ensuring even filling and avoiding air pockets. 

Allow the soap to cool and harden at room temperature for 24-48 hours. This step solidifies the soap and prepares it for 

use. 

 

7. Curing - If the cold process method is employed, the soap requires curing for 4-6 weeks. This period allows 

complete saponification and hardening, resulting in a milder and longer-lasting soap. 

 

8. Evaluation and Testing - Finally, evaluate the physical and chemical properties of the soap, such as pH, foam 

stability, and hardness, to ensure it is suitable for consumer use. Test the antifungal activity using the agar diffusion 

method against common fungal strains like Candida albicans and Aspergillus niger. Measure the zones of inhibition to 

assess the soap's antifungal effectiveness. 

 

Evaluation of Soap 

The evaluation process for the antifungal herbal soap incorporating star anise extract encompasses a thorough 

assessment of its physical, chemical, and antimicrobial properties to ensure its efficacy and safety for consumer use. 

Initially, the soap undergoes rigorous testing of its physical attributes, including pH level, foam stability, and hardness. 

pH testing is crucial to verify that the soap falls within the optimal range for skin compatibility, typically between 8 and 

10, ensuring it cleanses without causing irritation. Foam stability assessment involves generating lather and observing 

its persistence, indicating the soap’s ability to maintain a rich foam during use. Additionally, testing for hardness 

ensures the soap’s durability and resistance to disintegration, crucial for its longevity and usability. 
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RESULTS AND DISCUSSION 

The evaluation of the antifungal herbal soap incorporating star anise extract yielded promising findings across various 

parameters, highlighting its efficacy, safety, and consumer acceptability. 

 

Physical and Chemical Properties 

● pH Testing: The soap exhibited a pH within the acceptable range of 8-10, ensuring compatibility with skin pH 

and minimizing the risk of irritation. 

● Foam Stability: A rich and stable foam was consistently produced during lathering, indicating good cleansing 

properties and user experience. 

● Hardness: The soap demonstrated adequate firmness, maintaining its structural integrity and durability over 

repeated use. 

● Moisture Content: The soap’s low moisture content contributed to its stability and prolonged shelf life, 

preventing microbial growth. 

 

Antifungal Activity 

● Agar Diffusion Method: Significant zones of inhibition were observed around the soap discs on agar plates 

inoculated with Candida albicans and Aspergillus niger. This indicated robust antifungal activity, with the soap 

effectively inhibiting fungal growth. 

● Minimum Inhibitory Concentration (MIC): The soap exhibited a low MIC against the fungal strains tested, 

confirming its potent antifungal properties even at low concentrations of star anise extract. 

 

User Acceptability 

● Sensory Evaluation: Feedback from volunteers indicated high satisfaction with the soap’s fragrance, lathering 

ability, and overall performance. Users found the soap pleasant to use, which enhances its appeal in personal 

hygiene routines. 

● Skin Irritation Test: No significant skin irritation or adverse reactions were observed during patch testing, 

affirming the soap’s safety for regular use on different skin types. 

 

DISCUSSION 

The results underscore the efficacy of incorporating star anise extract into an herbal soap formulation to enhance its 

antifungal properties. The significant zones of inhibition observed in the agar diffusion tests validate the soap’s ability 

to combat common fungal pathogens such as Candida albicans and Aspergillus niger. This finding aligns with previous 

research highlighting the antimicrobial effects of star anise, attributed to active compounds like anethole, linalool, and 

limonene. 

 

The soap’s formulation also prioritizes user satisfaction and safety. Positive sensory evaluations confirm its pleasant 

fragrance and lathering characteristics, essential for consumer acceptance and adherence to hygiene practices. 

Moreover, the soap’s gentle formulation demonstrated by the absence of skin irritation further supports its suitability 

for sensitive skin types. 
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In practical terms, the soap’s stable physical and chemical properties, including appropriate pH and moisture content, 

ensure its efficacy and longevity in consumer use. These attributes contribute to its marketability as a natural alternative 

to synthetic antifungal soaps, addressing growing consumer preferences for eco-friendly and skin-friendly products. 

 

PHYSICAL AND CHEMICAL PROPERTIES 

Property Results 

pH 9.2 (within 8-10 range) 

Foam stability Stable foam observed 

Hardness Firm consistency 

Moisture Content Low (<5%) 

 

pH: The soap's pH of 9.2 falls within the acceptable range of 8-10, ensuring compatibility with skin pH. 

 

Foam Stability: Stable foam was consistently produced during lathering, indicating good cleansing properties. 

 

Hardness: The soap exhibited firm consistency, contributing to its durability and usability.  

 

Moisture Content: Low moisture content (<5%) ensures stability and prolongs shelf life  

 

ANTIFUNGAL ACTIVITY 

Fungal strain Zones of inhibition (mm) MIC (mg/ml) 

Candida albicans 18.5 ± 0.8 0.5 

Aspergillus niger 22.0 ± 1.2 1.0 

 

Zones of Inhibition: Significant zones of inhibition were observed around the soap discs on agar plates inoculated 

with Candida albicans and Aspergillus niger, indicating effective antifungal activity. 

 

MIC: The soap demonstrated a low MIC (0.5 mg/ml for Candida albicans and 1.0 mg/ml for Aspergillus niger), 

confirming potent antifungal properties. 

 

User Acceptability 

Evaluation Feedback 

Sensory evaluation Pleasant fragrance and lathering 

Skin irritation No significant irritation observed 

 

Sensory Evaluation: Users reported a pleasant fragrance and satisfactory lathering experience, indicating high 

acceptance. 

 

Skin Irritation: No significant skin irritation or adverse reactions were observed during patch testing, confirming the 

soap's safety for sensitive skin. 

 

SUMMARY AND CONCLUSION 

The study aimed to develop and evaluate an antifungal herbal soap incorporating star anise extract, focusing on its 

efficacy, safety, and consumer acceptability. The soap formulation included essential components extracted from star 

anise, known for their antifungal properties attributed to compounds like anethole, linalool, and limonene. 
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Physical and Chemical Properties 

● The antifungal herbal soap exhibited a pH of 9.2, within the acceptable range of 8-10, ensuring compatibility with 

skin pH and minimizing the risk of irritation. 

● The soap demonstrated stable foam formation and firm consistency, indicating good cleansing properties and 

durability. 

● Low moisture content (<5%) contributed to the soap's stability and prolonged shelf life, preventing microbial 

growth. 

 

Antifungal Activity 

● The soap displayed significant zones of inhibition (18.5 ± 0.8 mm against Candida albicans and 22.0 ± 1.2 mm 

against Aspergillus niger) in agar diffusion tests, indicating potent antifungal efficacy. 

● Minimum Inhibitory Concentration (MIC) values were low (0.5 mg/ml for Candida albicans and 1.0 mg/ml for 

Aspergillus niger), confirming effective inhibition of fungal growth even at low concentrations. 

 

User Acceptability 

● Sensory evaluation revealed positive feedback on fragrance and lathering properties, indicating high consumer 

satisfaction. 

● Patch testing showed no significant skin irritation or adverse reactions, affirming the soap's safety for regular use 

on different skin types. 

 

CONCLUSION 

In conclusion, the formulation and evaluation of the antifungal herbal soap utilizing star anise extract have demonstrated 

compelling results across multiple parameters, affirming its potential as a natural and effective alternative in personal 

care products. The study successfully integrated active compounds from star anise, such as anethole, linalool, and 

limonene, into a soap base, emphasizing its robust antifungal properties through agar diffusion tests and Minimum 

Inhibitory Concentration (MIC) assessments. The soap exhibited significant zones of inhibition against Candida 

albicans and Aspergillus niger, indicative of its ability to inhibit fungal growth effectively. 

 

Moreover, the soap's favorable physical and chemical properties, including appropriate pH balance, stable foam 

formation, and firm consistency, underscore its suitability for daily use while ensuring skin compatibility and 

durability. The low moisture content further enhances its stability and shelf life, contributing to long-term efficacy. 

 

User acceptability assessments revealed positive feedback on sensory attributes, with users expressing satisfaction with 

the soap's fragrance, lathering ability, and overall performance. Importantly, patch testing confirmed the soap's safety 

profile, as no significant skin irritation or adverse reactions were observed among participants. 

 

The findings support the feasibility and desirability of incorporating star anise extract into soap formulations to harness 

its natural antimicrobial benefits. This approach not only addresses the rising demand for natural, eco-friendly products 

but also offers a viable solution for combating fungal infections effectively without the use of synthetic chemicals. 
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