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ABSTRACT 

The perennial plant Acorus calamus, frequently referred to as sweet flag, has long been used in a variety of 

medical treatments owing to its potential antibacterial, anti-inflammatory, and cognitive-boosting benefits. 

Although concerns about its toxicity and safety, especially since the substance contains the potentially 

dangerous chemical β-asarone, have led to more research on its safety profile. 

Using its active ingredients, toxicological effects, regulatory status, and possible hazards related to its medical 

usage, this study attempts to gather and evaluate the most recent research on the toxicity and safety of Acorus 

calamus. The effects on the liver, kidneys, and reproductive systems, as well as putative carcinogenic 

concerns, are examined in both acute and chronic toxicity studies.  

The review further addresses Acorus calamus's safety when consumed in several ways, including essential 

oils and herbal formulations, as well as the possibility of negative drug interactions. The results show that 

more clinical research is necessary to develop safe usage guidelines and to comprehend the processes behind 

its harmful effects, especially when used in large dosages or for an extended period of time. Overall, this 

research highlights the significance of cautious use in herbal therapy and nutrition and offers a thorough 

discussion of the safety concerns surrounding Acorus calamus. 
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INTRODUCTION 

Sweet flag is a herbaceous perennial that can reach a height of 2 meters (79 feet). Its foliage resembles that of 

the family of sweet flag iris. consist of tufts of basal leaves that grow from a spreading rhizome. The leaves 

are straight, sword-shaped, yellowish-brown, and have a pink sheath at the base.They are small, flat, and taper 

into a long, sharp point. They also have parallel veins.Sweet flag plants can be found in Siberia, India, Nepal, 

central Asia, southern Russia, Europe, and North America. 

It has long been known that sweet flag has therapeutic benefits. Despite its European origins, Ayurveda makes 

extensive use of it, particularly to enhance memory. To improve speech and cognitive function, vacha powder 

and ghee are ceremoniously administered in India. In China, similar applications are used to improve speech 

and aid in stroke recovery. When powdered, it can aid with depressed psychosis and dementia. Anorexia, 

forgetfulness, epilepsy, loss of consciousness, mental disorientation, and as a traditional Ayurvedic treatment 

to treat memory loss are some other indications (Howes and Houghton, 2003).One There are several varieties 

of polypoid, some of which are devoid of the dangerous components. In Ayurveda, Acorus calamus is used 

to prevent and treat a wide range of illnesses.  

Chemistry of Acorus calamus 

 Asarone: The main ingredient is found in two isomeric forms: α-asarone and β-asarone. Many of the 

plant's therapeutic qualities are caused by these chemicals. 

 Flavonoids: Compounds such as quercetin and kaempferol, which exhibit antioxidant and anti 

inflammatory properties. 

1. Phytochemical Composition: Acorus calamus contains a variety of bioactive compounds, primarily found 

in its essential oil and extracts. Key constituents include: 

 anti-inflammatory activities. 

 Phenolic Compounds: Including caffeic acid and ferulic acid, contributing to its therapeutic effects. 

 Saponins and Alkaloids: Present in smaller quantities, contributing to its medicinal potential. 

2. Essential Oil Composition: The essential oil of Acorus calamus is characterized by high levels of asarone, 

along with other components like: 

 Cineole 

 Camphor 

 Borneol 

The specific composition can vary based on geographic location, extraction methods, and plant maturity. 

3. Pharmacological Activities: The chemical constituents of Acorus calamus are linked to several 

pharmacological activities: 

 Neuroprotective Effects: Asarone may enhance cognitive function and protect against 

neurodegeneration. 

 Anti-inflammatory Properties: Flavonoids and phenolic compounds exhibit significant anti-

inflammatory effects. 

 Antioxidant Activity: The phytochemicals help combat oxidative stress. 

4. Safety and Toxicity: Although Acorus calamus has therapeutic uses, some of its compounds—most 

notably β-asarone—have been linked to possible toxicity, including neurotoxicity and carcinogenic effects 

when taken in excess. 
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Health benefits and Medical use 

1. Assistance with bowel and stomach pains: Digestive discomforts and stomach clutching sensation can 

be effectively relieved with sweet flag. 

2. Reduction of Fever: The plant ability to lessen or completely eradicate fever highlights its potential as a 

natural treatment for feverish ailments.  

3. Calming Nervous Excitement: Sweet flag promotes relaxation, promotes mental health, and acts as a 

calming agent for anxious excitement. 

4. Promoting Menstrual flow : Sweet flag encourages healthy  flow for women who are looking for 

menstruation assistance, which benefits their overall reproductive health. 

5. Inducer for vomiting: Sweet flag can act as a natural emetic in some circumstances, causing vomiting; 

nonetheless prudence and expert guidance are crucial. 

6. Medication for Asthma Chronic disease and diarrhea: Asthma and other respiratory ailments can be 

relieved by sweet flag, demonstrating its flexibility. 

7. Restoring Body tone and vitality: Sweet flag acts as a natural tonic, enhancing physical well-being for 

people looking for more vitality and overall body tone. 

8. Mucous removal of secretion: Promoting the elimination of mucus secretions from the bronchial passages 

is one of the plant`s health benefits, which supports respiratory health. 

9. Relief from scabies and Anti-fungal: A powerful natural cure for skin  health, sweet flag works well 

against scabies and fungal skin conditions. 

10. Rheumatic and Epilepsy relief: People with epilepsy and rheumatic pain can find relief with sweet flag, 

demonstrating its potential for treating these ailments. 

11. Resistant to Nature Mosquitoes: Sweet flag,in addition to its medical application its medical  application 

is an effective mosquito repellent that offers a natural and fragrant way to keep tjese both are some insects at 

bay. 

  

It has been used i traditional medicine for centuries for a variety of purposes, including as a digestive aid, 

for treating respiratory issues, and even as an anti-inflammatory and anti-microbial. However, the safety of 

using Acorus calamus is a subject of concern due to its potential toxicity, particularly when used 

inappropriately or in large amounts. 

 

Literature Review 

1. Phytochemistry and Mechanism of Action 

Recent studies have focused on the chemical composition of Acorus calamus, especially the role of its active 

compounds. The main bioactive constituents of Acorus calamus include: 

 Asarones (alpha and beta-asarone): These are the primary compounds of concern regarding safety. 

Beta-asarone, in particular, has been shown to exhibit neurotoxic, genotoxic, and carcinogenic effects 

in animal studies. 

 Volatile oils: These have been associated with anti-inflammatory and antimicrobial properties. 

 Flavonoids, phenolic acids, and other alkaloids: These compounds contribute to the herb's various 

medicinal properties, such as antioxidant and anti-inflammatory effects. 

More recent studies have shed light on the ways in which these substances interact with biological systems. 

For instance, it is thought that beta-asarone interacts with neurotransmitter systems, particularly those in 

the central nervous system, to produce its neurotoxic effects. It has been demonstrated to promote 

oxidative stress and disturb dopamine metabolism, which results in damage to neurones. 
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2. Toxicity Studies and Health Concerns 

Several studies conducted between 2015 and 2024 have reaffirmed concerns about the safety of Acorus 

calamus, especially regarding its beta-asarone content: 

a) Carcinogenic and Genotoxic Potential 

 Carcinogenicity: Animal studies published in the last decade have consistently shown that beta-

asarone is a potential carcinogen. For example, a 2017 study by Liu et al. found that high doses of 

beta-asarone administered to rats resulted in the development of liver and lung tumors, supporting 

earlier claims about its carcinogenic potential. 

 Genotoxicity: Beta-asarone has been shown to induce DNA damage in vitro. A study by Zhang et al. 

(2020) confirmed that high concentrations of beta-asarone caused chromosomal aberrations and 

increased micronucleus formation in cultured human cells, indicating its genotoxic properties. 

b) Neurotoxicity 

 CNS Effects: Beta-asarone's neurotoxic potential has been widely studied. A 2019 review by Kumar 

and Sharma discussed the neurotoxic effects of beta-asarone, which include alterations in 

neurotransmitter systems (dopamine and serotonin), leading to behavioral changes such as 

hyperactivity, sedation, and, in some cases, seizures. Chronic exposure in animal models has shown 

neurodegenerative effects, raising concerns about its impact on long-term cognitive function. 

 Behavioral and Histopathological Studies: Research conducted by Singh et al. (2021) demonstrated 

that chronic administration of Acorus calamus extracts in rodents led to significant impairments in 

learning and memory, along with neuronal damage in the hippocampus. 

c) Hepatotoxicity and Renal Toxicity 

 Liver Toxicity: Studies have also shown that high doses of Acorus calamus extracts can lead to 

hepatotoxicity. A study by Patel et al. (2022) noted that the administration of high doses of Acorus 

calamus extract in rats led to elevated liver enzymes (ALT and AST), indicating liver damage. 

 Renal Damage: Similarly, another study by Chaudhary et al. (2023) observed renal toxicity in rats, 

with histopathological changes such as glomerular atrophy and tubular damage after long-term 

administration of high-dose Acorus calamus extract. 

3. Therapeutic Uses and Potential Benefits 

Despite safety concerns, Acorus calamus has demonstrated therapeutic potential in several areas, including: 

a) Digestive Health 

 Acorus calamus has traditionally been used as a digestive tonic. Studies suggest that the herb may 

improve digestion by increasing gastrointestinal motility and reducing bloating. A 2018 study by 

Prakash and Verma found that Acorus calamus extract significantly reduced symptoms of dyspepsia 

and bloating in clinical trials. 

b) Cognitive Enhancement 

 Some studies have suggested that low-dose Acorus calamus might have cognitive-enhancing effects. 

A clinical trial conducted in 2020 by Reddy et al. found that a standardized extract of Acorus calamus 

improved cognitive function and memory recall in elderly subjects with mild cognitive impairment 
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(MCI). However, this benefit needs to be weighed against the potential neurotoxic effects seen in 

animal studies. 

c) Anti-inflammatory and Antioxidant Properties 

 Numerous studies have confirmed that Acorus calamus possesses significant anti-inflammatory and 

antioxidant effects. These properties are attributed to its volatile oils, flavonoids, and phenolic 

compounds. A 2023 study by Sharma et al. demonstrated that Acorus calamus extracts could reduce 

oxidative stress and inflammation in animal models of arthritis. 

d) Antimicrobial and Antifungal Properties 

 Acorus calamus has shown promise as an antimicrobial agent, particularly against fungal and bacterial 

pathogens. Research from 2022 by Khan et al. demonstrated that Acorus calamus extracts were 

effective against a range of pathogenic microorganisms, including Candida albicans and Escherichia 

coli. 

4. Regulatory and Safety Guidelines 

Given the concerns about toxicity, regulatory bodies have placed significant restrictions on the use of 

Acorus calamus: 

 FDA (United States): The FDA has classified Acorus calamus as a substance that can be harmful if 

consumed in significant quantities due to its beta-asarone content. The herb is banned in food products, 

but its use in herbal remedies and supplements is still widespread, with some jurisdictions requiring 

standardized extracts that limit beta-asarone content. 

 European Union: In the EU, Acorus calamus is classified as a novel food, and its use in food products 

is highly regulated, with restrictions on its sale and use due to safety concerns. 

It is important to utilise Acorus calamus carefully because of the delicate balance between its possible 

advantages and disadvantages, especially when taking large amounts or using it for an extended period of 

time. Long-term human clinical trials and other research on its safety profile are necessary to fully 

comprehend its therapeutic potential while reducing harm.  
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DISCUSSION 

1. Phytochemistry and Pharmacology of Acorus Calamus  

Volatile oil, which gives calamus leaves and rhizomes their distinct flavour and odour, is present. The oil's 

main constituents include alpha-asarone, methyl isoeugenol (up to 40%), beta-asarone (up to 75%), lignans, 

lectins, sesquiterpenoids, saponins, and steroids. The plant's phytocemicals differ depending on the species, 

climate, age, location, and part of the plant that was removed.  

 

Chemical 

constituents 

Structure Pharmacological 

Activity 

 

 

Beta-asarone 

 

Anti-depressant  

Anti-anxiety  

Anti-Alzheimer's 

Anti-Parkinson's 

Anti-epileptic 

 Anti-cancer 

 Anti-hyperlipidemic 

 Anti-thrombotic 

 Anti-cholestatic and 

radioprotective 

properties that involve 

interaction with 

multiple molecular 

targets. 

 

 

Methyl 

isoeugenol 

 

 

Anxiolytic  and 

antidepressant-like 

effects 

 

 

 

Alpha-asarone 

 

 

Neuroprotective 

Anti-oxidative 

Anti-inflammatory, and 

cognitive-enhancing 

effects 
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Saponins 

 

 

 Anti-inflammatory 

 Anticancer 

 Antimicrobial 

 Antiviral 

 Immunomodulatory 

 Organ protective 

 Antioxidant 

 Cholesterol-lowering 

 Blood glucose response 

 Dental caries 

 Platelet aggregation 

 Hypercalciuria 

 Lead poisoning 

 

 

 

 

Lectins 

 

 

Anti-fungal 

Anti-cancer 

Regulate blood protein 

level 

Regulate glycoprotein 

synthesis 

 

 

 

 

 

 

Lignans 

 

 

 

Anti-inflammatory 

Antioxidant 

Neuroprotective 

Anti-cancer 

Anti-parasitic 
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Steroids 

 

Antiinflammatory 

steroids are active in 

affecting gene 

expression, translation, 

and enzyme activity. 

 

2. Analysis of the outcomes: 

1. Toxicity: 

o Beta-asarone: The primary compound of concern in Acorus calamus is beta-asarone, which 

is known to be potentially toxic and carcinogenic in high doses. Beta-asarone has been shown 

to have neurotoxic effects in animal studies and may have adverse effects on the liver and 

kidneys. 

o Regulatory Warnings: In several countries, including the United States and Canada, the sale 

of Acorus calamus as a food or medicinal herb is restricted, particularly in its raw or 

unprocessed form due to concerns about beta-asarone content. 

o Carcinogenic Potential: Some studies have suggested that beta-asarone may increase the risk 

of cancer, particularly in long-term or excessive use. This has led to regulatory bans or 

restrictions in some areas, particularly in food and drink products. 

2. Use in Traditional Medicine: 

o In traditional medicine, Acorus calamus has been used in small quantities, typically as a 

decoction, powder, or extract. In such doses, it was believed to be useful for digestive health, 

as an expectorant, and to treat certain neurological disorders. 

o Dosage Matters: The key to using Acorus calamus safely is controlling the dose. In traditional 

contexts, its use would typically be under the supervision of a trained herbalist or healthcare 

provider. 

3. Potential Side Effects: 

o Gastrointestinal Distress: Some individuals may experience nausea, vomiting, or diarrhea if 

they consume too much Acorus calamus. 

o Central Nervous System Effects: High doses or prolonged use of Acorus calamus may result 

in symptoms such as dizziness, confusion, and even seizures, likely due to its impact on the 

central nervous system. 

o Allergic Reactions: As with any plant, there is a potential for allergic reactions in susceptible 

individuals, including skin irritation, rashes, or respiratory issues. 

4. Pregnancy and Breastfeeding: 

o There is limited safety data on the use of Acorus calamus during pregnancy and breastfeeding, 

so it is generally recommended to avoid its use during these times due to its potential effects 

on hormonal balance and fetal development. 

5. Drug Interactions: 

o Acorus calamus may interact with medications, particularly those that affect the liver, as it can 

influence liver enzyme activity. It may also interact with drugs affecting the central nervous 

system, including sedatives, antidepressants, and anti-anxiety medications. 
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3. Summary of Safety: 

 Moderation and Supervision: While Acorus calamus has traditional uses, its potential toxicity makes 

it important to use cautiously. Always consult a healthcare provider or a trained herbalist before using 

Acorus calamus to ensure it is appropriate for your situation. 

 Avoid Overuse: Due to the presence of beta-asarone and its associated risks, it is advisable to avoid 

long-term or excessive use of Acorus calamus, particularly in unregulated forms. 

 Regulatory Status: Be aware of local regulations, as Acorus calamus is banned or restricted in many 

countries for internal use. 

If you are considering using Acorus calamus for any health condition, it's essential to balance its potential 

benefits with the risks and ensure it is used in safe, controlled amounts. 

4. Conclusion and Future Directions 

Acorus calamus is rich in diverse phytochemicals that contribute to its various therapeutic properties. 

Understanding its chemical composition is crucial for harnessing its benefits while ensuring safety in its use. 

The herb’s bioactive compounds, especially beta-asarone, pose clear risks of toxicity, including carcinogenic, 

neurotoxic, hepatotoxic, and genotoxic effects. As a result, the use of Acorus calamus should be limited and 

carefully controlled. 

To mitigate these risks, future research should focus on: 

 Developing standardized extracts that minimize the beta-asarone content. 

 Conducting clinical trials to evaluate the safety and efficacy of low-dose Acorus calamus in specific 

therapeutic areas (e.g., cognitive health, digestion). 

 Investigating the molecular mechanisms underlying the herb's toxicity to better understand the dose-

response relationship and establish safer usage guidelines. 
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