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ABSTRACT

Carom leaves (Trachyspermum ammi), commonly known as Ajwain, are widely used in traditional medicine and
culinary practices across Asia. Belonging to the family Apiaceae, the plant has been employed for centuries in the
management of gastrointestinal, respiratory, and inflammatory disorders. This review compiles and critically
discusses available literature on the nomenclature, botanical characteristics, nutritional composition, phytochemical
constituents, pharmacological activities, and industrial applications of carom leaves. Major bioactive constituents
such as thymol, carvacrol, and y-terpinene are responsible for antimicrobial, antioxidant, anti-inflammatory,
antispasmodic, cytotoxic, cardioprotective, and bronchodilatory effects. Nutritionally, the leaves provide essential
oils, proteins, fibers, vitamins, and minerals. Industrially, they are used as natural preservatives, flavoring agents,
and functional ingredients in food, pharmaceutical, and cosmetic formulations. Although preclinical studies
strongly support their therapeutic potential, clinical validation remains limited. Future investigations should focus
on controlled clinical trials, standardization of active constituents, and development of advanced delivery systems

to enhance bioavailability.

KEYWORDS: Trachyspermum ammi; Carom leaves; Ajwain; Phytochemicals; Pharmacological activities;

Ethnopharmacology.

INTRODUCTION
Medicinal plants are vital sources of therapeutic agents and nutraceuticals, forming the foundation of traditional

medical systems worldwide. Among these, Trachyspermum ammi (Ajwain) has long been valued for its medicinal and
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culinary uses. The leaves possess a pungent aroma and are traditionally used in digestive disorders, respiratory
ailments, and pain-related conditions. Ethnomedicinal practices have documented their use in gastrointestinal
discomfort, bronchial conditions, and inflammatory disorders./ Modern pharmacological investigations have validated
several of these traditional claims, encouraging further exploration of the plant’s bioactive constituents and therapeutic

potential.

NOMENCLATURE AND BOTANICAL OVERVIEW

Trachyspermum ammi (L.) Sprague, synonymously known as Carum copticum Benth., belongs to the family Apiaceae.
The plant is believed to be indigenous to Egypt and is now widely cultivated in India, Pakistan, Iran, and neighboring
regions.[3] Common vernacular names include Ajwain (Hindi), Bishop’s weed (English), Ajmo (Gujarati), Oma
(Kannada), and Yamini (Sanskrit). It is an annual herb characterized by feathery leaves and small fruits. Both the leaves
and fruits contain a strong essential oil rich in thymol, which is responsible for its characteristic aroma and medicinal

value.™

Figure 1- Carrom Leaves.

NUTRITIONAL COMPOSITION AND PHYTOCHEMICAL CONSTITUENTS

Carom leaves possess appreciable nutritional value, providing proteins, dietary fiber, vitamins such as vitamin C, and
minerals including calcium, phosphorus, and iron.®! Phytochemical studies reveal that the essential oil fraction is
dominated by thymol (30-50%), followed by carvacrol, y-terpinene, and p-cymene.® In addition, flavonoids, saponins,
tannins, and glycosides have been identified in the leaves.l”) These phytochemicals collectively contribute to the diverse

pharmacological activities reported for Trachyspermum ammi.

Figure 2: Carrom Seeds.
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Table 1:- List of Phytochemical Constituents.

Phytochemical class | Constituents References
Essential oils Thymol, Carvacrol, y-Terpinene, p-Cymene [5-7]
Flavonoids Apigenin, Luteolin [7]
Minerals Calcium, Phosphorus, Iron [5]
Others Saponins, Glycosides, Tannins [6-7]

PHARMACOLOGICAL ACTIVITIES

The rich phytochemical composition of Trachyspermum ammi accounts for its wide spectrum of pharmacological
activities. Thymol and carvacrol exhibit broad-spectrum antimicrobial activity against pathogenic bacteria and fungi.
Antioxidant activity has been demonstrated through free radical scavenging assays such as DPPH and ABTS, attributed
mainly to flavonoids and phenolic compounds.”! Anti-inflammatory effects of thymol have been observed in
experimental models of inflammation.® The antispasmodic activity of carom leaves is linked to calcium channel
blocking properties, resulting in relaxation of smooth muscles.

Analgesic effects of Trachyspermum ammi extracts have been reported in rodent pain models.*? Cytotoxic activity of
essential oils has been demonstrated against various cancer cell lines, indicating potential anticancer properties.™*?
Cardiovascular studies suggest that carom leaf extracts exert antihypertensive and cardioprotective effects in
experimental animals."! Additionally, bronchodilatory activity has been reported, supporting traditional use in

respiratory disorders such as asthma.™*!

f

Figure 3: Carrom Flowers and Green seeds.

INDUSTRIAL AND COMMERCIAL APPLICATIONS

Carom leaves and their essential oils are of considerable industrial importance. In the food industry, they are used as
natural flavoring agents and preservatives owing to their antimicrobial and antioxidant properties.™ In pharmaceutical
formulations, thymol-rich oils are employed in digestive preparations, antiseptics, and antimicrobial products.!*”
Cosmetic and personal care industries utilize carom leaf oil in soaps, perfumes, and formulations as natural
preservatives and fragrance components.!*8l

DISCUSSION AND FUTURE PROSPECTS

Despite substantial preclinical evidence supporting multiple pharmacological activities of carom leaves, clinical studies

evaluating their efficacy in humans remain limited."¥ Future research should prioritize well-designed clinical trials to
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establish safety and therapeutic effectiveness. Moreover, advanced formulation strategies such as nano-based delivery
systems and herbal drug combinations may enhance bioavailability and therapeutic outcomes.”” Standardization of

active constituents and sustainable cultivation practices are also essential for consistent medicinal use.

CONCLUSION

Trachyspermum ammi leaves constitute a valuable medicinal resource with diverse pharmacological and industrial
applications. Their rich phytochemical profile underpins a wide range of biological activities, supporting traditional
uses and highlighting their potential in modern therapeutics. Comprehensive clinical validation and formulation-based

research are necessary to fully exploit their benefits in pharmaceutical, food, and cosmetic industries.
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