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1. INTRODUCTION 

Throughout history, medicinal plants have been essential 

to the development of indigenous healing practices and 

traditional medical systems including Ayurveda, Unani, 

and Traditional Chinese Medicine (TCM). These plants 

have been used for ages for their medicinal qualities, 

which are often backed by data that has been gathered 

through the generations. Due to the growing desire for 

natural medicines, the need for new medication 

discoveries, and the realization that plant-based 

molecules may effectively cure chronic illnesses, 

scientific interest in medicinal plants has increased 

recently. Because of their historical relevance, varied 

phytochemical profiles, and wide range of 

pharmacological activity, Acorus calamus, Glycyrrhiza 

glabra, Symplocos racemosa, and Coriandrum sativum 

stand out among the many other medicinal plants. 

 

In order to provide a thorough understanding of these 

four plants, this review will concentrate on their 

taxonomy, geographic distribution, phytochemical 

makeup, and pharmacological characteristics. The 

particular bioactive substances found in these species 

will be covered in detail in each area, along with an 

examination of their possible uses in contemporary 

medicine. 

 

2. Overview of Medicinal Plants: A General 

Perspective 

According to Sasidharan et al. (2011), medicinal plants 

are those that contain compounds that have therapeutic 

value or that act as building blocks for the production of 

effective medications. The World Health Organization 

(WHO) estimates that almost 80% of people worldwide 

get their main medical treatment from traditional 

medicine, which is mostly sourced from plant sources 

(WHO, 2021). A number of issues, such as the negative 

effects of synthetic medications, the increasing expense 

of pharmaceuticals, and the growing inclination towards 

holistic health practices, are contributing to the renewed 

interest in herbal medicine. 

 

Finding the physiologically active molecules that give 

plants their therapeutic qualities depends heavily on 

phytochemistry, the field of study that focuses on the 

chemical reactions and materials present in plants. 

Alkaloids, flavonoids, terpenoids, glycosides, phenolic 

compounds, and essential oils are some examples of 
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these substances. The way these substances interact with 

biological systems to create therapeutic benefits 

including anti-inflammatory, antibacterial, antioxidant, 

anticancer, and neuroprotective properties is further 

assessed by pharmacological research. 

 

Acorus calamus, Glycyrrhiza glabra, Symplocos 

racemosa, and Coriandrum sativum will each be 

examined separately in the sections that follow, with an 

emphasis on their pharmacological potentials, botanical 

characteristics, and phytochemical components. 

 

3. Acorus calamus 

3.1 Taxonomy and Botanical Description 

Acorus calamus L., commonly known as sweet flag or 

calamus, belongs to the family Acoraceae, one of the 

most ancient families of monocotyledons. It is a 

perennial herbaceous plant characterized by its aromatic 

rhizomes, sword-shaped leaves, and spadix-type 

inflorescence. Native to Asia, Europe, and North 

America, it thrives in wetlands, marshes, and along the 

edges of ponds and streams (Prajapati et al., 2003). 

 

3.2 Geographical Distribution 

Acorus calamus is widely distributed across temperate 

regions of the Northern Hemisphere. It is particularly 

abundant in India, China, Russia, and parts of North 

America. In India, it is commonly found in the 

Himalayas, Assam, and West Bengal (Kumar & Singh, 

2016). 

 

3.3 Phytochemical Composition 

The rhizome of Acorus calamus is rich in essential oils, 

alkaloids, flavonoids, and phenolic compounds. Key 

phytoconstituents include. 

α-asarone : A major volatile compound with 

neuropharmacological activity. 

β-asarone : A methoxy-substituted stilbene derivative 

with potential carcinogenic concerns in some studies. 

Acorylin : A sesquiterpene with antifungal and 

antibacterial properties. 

Caryophyllene oxide : A sesquiterpene oxide with anti-

inflammatory effects. 

Flavonoids : Including quercetin and luteolin, which 

exhibit antioxidant activity.(Sharma et al., 2015; 

Bhattacharya et al., 2017). 

 

3.4 Pharmacological Activities 

3.4.1 Neuroprotective and Cognitive Enhancing 

Effects 

Studies have shown that α-asarone isolated from Acorus 

calamus exerts neuroprotective effects by modulating 

neurotransmitter levels and protecting neurons from 

oxidative stress. It has been traditionally used in 

Ayurveda for improving memory and treating 

neurological disorders such as epilepsy and Alzheimer’s 

disease (Choudhary et al., 2013). 

 

 

 

3.4.2 Antimicrobial Activity 

The essential oil of Acorus calamus demonstrates 

significant antibacterial and antifungal activity against 

pathogens like Staphylococcus aureus, Escherichia coli, 

and Candida albicans. This is attributed to the presence 

of β-asarone and other volatile constituents (Natarajan et 

al., 2003). 

 

3.4.3 Anti-inflammatory and Analgesic Properties 

Experimental models have demonstrated that extracts of 

Acorus calamus possess anti-inflammatory and analgesic 

effects, likely mediated through the inhibition of 

cyclooxygenase (COX) enzymes and reduction of pro-

inflammatory cytokines (Bhattacharya et al., 2017). 

 

3.4.4 Carcinogenic Concerns 

Despite its therapeutic benefits, some studies have raised 

concerns regarding the potential carcinogenicity of β-

asarone, particularly in rodent models. However, human 

risk assessment remains inconclusive, and the European 

Commission has restricted its use in food products 

(EFSA, 2010). 

 

4. Glycyrrhiza glabra 

4.1 Taxonomy and Botanical Description 

Glycyrrhiza glabra L., commonly known as licorice, is a 

leguminous plant belonging to the family Fabaceae. It is 

a perennial herb native to southern Europe and parts of 

Asia. The plant grows up to 1–2 meters tall, with pinnate 

leaves and purple to pale whitish-blue flowers. Its roots 

and rhizomes are the primary source of medicinal 

compounds (Asl & Hosseinzadeh, 2008). 

 

4.2 Geographical Distribution 

Glycyrrhiza glabra is cultivated in countries such as 

India, China, Iran, Afghanistan, and Mediterranean 

regions. It prefers well-drained soils and warm climates 

(Tewari et al., 2019). 

 

4.3 Phytochemical Composition 

The root of licorice contains numerous bioactive 

compounds, with glycyrrhizin being the most prominent. 

Other important constituents include. 

 Glycyrrhizin (glycyrrhizic acid): A triterpenoid 

saponin responsible for the plant’s sweetness and 

various pharmacological effects. 

 Liquiritigenin: A flavonoid with antioxidant and 

estrogenic properties. 

 Isoliquiritigenin: Exhibits anti-inflammatory and 

anticancer activities. 

 Licochalcone A: A chalcone with potent 

antimicrobial and anti-inflammatory effects. 

 Quercetin and kaempferol: Flavonoids with 

antioxidant and anticancer properties. (Amanzadeh 

et al., 2016; Fiore et al., 2008). 
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4.4 Pharmacological Activities 

4.4.1 Anti-inflammatory and Immune-modulatory 

Effects 

Glycyrrhizin inhibits the production of inflammatory 

mediators such as prostaglandins and leukotrienes. It also 

modulates immune responses by affecting T-cell and 

macrophage activity, making it useful in autoimmune 

and inflammatory conditions (Jeong et al., 2013). 

 

4.4.2 Hepatoprotective and Antiviral Activity 

Licorice extract has been shown to protect liver cells 

from damage caused by toxins and viruses. Clinical trials 

support its efficacy in treating chronic hepatitis C when 

used in combination with other antiviral agents (Arase et 

al., 1997). 

 

4.4.3 Antimicrobial and Antiviral Properties 

Studies indicate that licorice exhibits broad-spectrum 

antimicrobial activity against bacteria, fungi, and viruses, 

including HIV, herpes simplex virus (HSV), and severe 

acute respiratory syndrome coronavirus (SARS-CoV) 

(Fiore et al., 2008). 

 

4.4.4 Adverse Effects and Precautions 

Prolonged consumption of licorice can lead to 

pseudoaldosteronism, characterized by hypertension, 

hypokalemia, and fluid retention due to the 

mineralocorticoid-like effects of glycyrrhizin. 

Deglycyrrhizinated licorice (DGL) is available as a safer 

alternative without these side effects (Asl & 

Hosseinzadeh, 2008). 

 

5. Symplocos racemosa 

5.1 Taxonomy and Botanical Description 

Symplocos racemosa Roxb., commonly known as lodh 

tree or lodgepole, belongs to the family Symplocaceae. It 

is a medium-sized evergreen tree with thick, dark bark 

and small white or yellowish flowers arranged in 

racemes. The plant is valued for its astringent, anti-

inflammatory, and hemostatic properties (Jain & Sharma, 

2010). 

 

5.2 Geographical Distribution 

Symplocos racemosa is native to India, Sri Lanka, 

Myanmar, and Thailand. It is commonly found in the 

Western Ghats and the Himalayan foothills at elevations 

up to 1,500 meters (Kirtikar & Basu, 1994). 

 

5.3 Phytochemical Composition 

The bark and leaves of Symplocos racemosa contain a 

variety of bioactive compounds, including: 

 Tannins : Especially gallic and ellagic acids, 

responsible for astringent and wound-healing 

properties. 

 Flavonoids : Such as quercetin and myricetin, which 

exhibit antioxidant and anti-inflammatory effects. 

 Triterpenoids : Including betulinic acid, which has 

anticancer and antiviral activity. 

 Phenolic compounds : Contribute to the plant’s 

antioxidant capacity. (Jain et al., 2011; Pandey et al., 

2012) 

 

5.4 Pharmacological Activities 

5.4.1 Anti-inflammatory and Analgesic Effects 

Extracts of Symplocos racemosa have demonstrated 

significant anti-inflammatory activity in animal models, 

possibly due to the inhibition of pro-inflammatory 

cytokines and enzymes such as COX-2 (Saxena et al., 

2010). 

 

5.4.2 Antioxidant Activity 

The high content of polyphenols and flavonoids 

contributes to the plant’s ability to scavenge free radicals 

and reduce oxidative stress, making it beneficial in 

preventing degenerative diseases (Pandey et al., 2012). 

 

5.4.3 Wound Healing and Hemostatic Properties 

Traditional use of Symplocos racemosa in wound healing 

is supported by experimental studies showing accelerated 

tissue regeneration and reduced bleeding time due to its 

tannin-rich composition (Jain & Sharma, 2010). 

 

5.4.4 Gynecological Applications 

In Ayurveda, Symplocos racemosa is prescribed for 

managing menstrual disorders, leucorrhea, and uterine 

bleeding. Modern studies suggest that it may regulate 

hormonal balance and improve reproductive health 

(Prakash et al., 2011). 

 

6. Coriandrum sativum 

6.1 Taxonomy and Botanical Description 

Coriandrum sativum L., commonly known as coriander 

or cilantro, belongs to the family Apiaceae. It is an 

annual herb characterized by soft, hairless stems, 

alternate leaves, and small white or pink flowers. Both 

the seeds and fresh leaves are used culinarily and 

medicinally (Saxena et al., 2014). 

 

6.2 Geographical Distribution 

Native to the Mediterranean region and Southwestern 

Asia, Coriandrum sativum is now cultivated worldwide, 

including in India, China, Mexico, and the United States. 

It thrives in temperate climates and well-drained soils 

(Kokkini et al., 1994). 

 

6.3 Phytochemical Composition 

The essential oil and seed extract of coriander contain a 

range of bioactive compounds: 

 Linalool : A monoterpene alcohol with sedative and 

antimicrobial properties. 

 Geraniol : Exhibits antioxidant and anticancer 

activity. 

 Camphor and borneol : Terpenoids with analgesic 

and anti-inflammatory effects. 

 Quercetin and kaempferol : Flavonoids with 

antioxidant and anti-inflammatory properties. 
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 Fatty acids : Including petroselinic acid, linoleic 

acid, and oleic acid. (Padalia & Chanda, 2012; 

Upadhyay et al., 2014) 

 

6.4 Pharmacological Activities 

6.4.1 Antimicrobial and Antifungal Activity 

Coriander essential oil shows potent antibacterial activity 

against foodborne pathogens such as Salmonella, E. coli, 

and Listeria monocytogenes. It also inhibits fungal 

growth, making it a promising natural preservative 

(Oussalah et al., 2007). 

 

6.4.2 Hypoglycemic and Hypolipidemic Effects 

Studies have demonstrated that coriander seed extract 

significantly reduces blood glucose and lipid levels in 

diabetic animal models. These effects are attributed to 

enhanced insulin sensitivity and increased glycogen 

storage (Ratheesh et al., 2007). 

 

6.4.3 Antioxidant and Hepatoprotective Effects 

The high flavonoid content of coriander provides strong 

antioxidant protection against oxidative stress-induced 

liver damage. It also enhances detoxification enzyme 

activity (Upadhyay et al., 2014). 

 

6.4.4 Neuroprotective and Anxiolytic Effects 

Animal studies show that coriander extract possesses 

anxiolytic and sedative effects, possibly mediated 

through modulation of GABAergic transmission. It also 

protects against neurodegenerative changes induced by 

oxidative stress (Saxena et al., 2014). 

 

7. Comparative Analysis and Therapeutic Potential 

While each of these four plants possesses unique 

phytochemical and pharmacological profiles, there are 

notable overlaps in their therapeutic applications. 

Plant Species Major Bioactive Compounds Primary Pharmacological Uses 

Acorus calamus α-asarone, β-asarone, acorylin Neuroprotection, antimicrobial, anti-inflammatory 

Glycyrrhiza glabra Glycyrrhizin, liquiritigenin Hepatoprotection, anti-inflammation, antiviral 

Symplocos 

racemosa 

Gallic acid, quercetin, betulinic 

acid 
Anti-inflammatory, wound healing, gynecological uses 

Coriandrum 

sativum 
Linalool, geraniol, quercetin 

Antimicrobial, hypoglycemic, antioxidant, 

neuroprotection 

 

These plants demonstrate considerable promise in the 

treatment of inflammation, microbial infections, 

metabolic disorders, and neurodegenerative diseases. 

Their integration into modern medicine could offer safer 

alternatives or complementary therapies alongside 

conventional treatments. 

 

8. CONCLUSION 

The enormous medicinal potential of Acorus calamus, 

Glycyrrhiza glabra, Symplocos racemosa, and 

Coriandrum sativum is highlighted in the current 

research review. Every plant has a different set of 

bioactive substances that support a variety of 

pharmacological actions. These plants are important 

resources for drug development and integrative medicine 

because of their antibacterial, hepatoprotective, 

neuroprotective, and anti-inflammatory qualities. 

 

However, further clinical research is required to confirm 

their safety, effectiveness, and mechanisms of action in 

people, even with the abundance of traditional wisdom 

and early scientific data. Future research must focus on 

pharmacokinetic investigations, toxicity profiling, and 

standardizing herbal formulations. Strategies for 

conservation and sustainable harvesting must also be put 

into place in order to protect these priceless plant 

resources for coming generations. 
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