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Abstract:
Trachyspermum ammi Linn. (Ajwain) is an important medicinal plant belonging to the Apiaceae family and is widely used in the Unani system of medicine. This review summarizes its botanical characteristics, phytochemical constituents, pharmacological activities, and therapeutic applications. Ajwain contains several bioactive compounds, including thymol, carvacrol, flavonoids, glycosides, and essential oils, which contribute to its medicinal properties. Scientific studies have demonstrated its anti-inflammatory, antioxidant, bronchodilator, antimicrobial, antitussive, and anti-ulcer activities, supporting its traditional use in the management of gastrointestinal, respiratory, and musculoskeletal disorders. The available evidence highlights the therapeutic potential of Ajwain and validates many of its traditional applications. However, further clinical studies are required to establish its efficacy, safety, and standardization for evidence-based therapeutic use.
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Introduction:
The species Apiaceae family includes the therapeutic herb Ajwain. In taxonomy, the Ajwain is called Trachyspermum ammi L. Because of its similarity with caraway, it is referred to as Carum capsicum. The word ‘ajwain' has been translated from the Sanskrit word ‘yavanaka or ajomoda’. (1) Ajwain (Trachyspermum ammi Linn) is an erect, aromatic annual herbaceous plant. A lot of the members of Apiaceae are part of the vegetation or aroma. About 250 genera and over 3300 species compose this family. The word ‘Trachy’ is derived from rough, ‘Spermum’ from seeded, and ammi is a Latin word(2). Ajwain is a rich source of volatiles and phenolics. The main constituent found in ajwain seed essential oil that is responsible for the typical flavor of the seed is thymol (35-60%) and carvacrol. The seeds contain mainly thymol and its major components, γ-terpinene and ρ-cymene. Thymol is antispasmodic, germicide, and antifungal; thymol and carvacrol both are both antiseptic, expectorant, and antitussive agents. Also present is the non-thymol content Thymene (3). Carotenoids, lutein, and zeaxanthin are part of the essential nutrients and antioxidants present in the dark green leaves of ajwain. Thus, these are used as greens for preparing salads. The white flowers occur in terminal and apparently lateral, compound umbels. The seeds are single-seeded, greyish-brown cremocarps, prominently ridged and tubular in shape. (4) The seeds of Ajwain are used in some local preparations like pickles, biscuits, confectionery, drinks, and pan mixtures. In Indian medicine, ajwain is a home medicine used in stomach ailments, crushed fruit paste is used externally for colic, and hot dry fermentation of the fruit of the chestnut is a common remedy used in treating asthma (5). Its extract is known as Jawahar Kamun Mulki in Arabic, Jawahar Nankhawah in Persian, and Ajwain in Urdu and Thymol in English. Ajwain seed is antimicrobial, laxative, stomachic, anthelmintic, and helpful for skin-related conditions. It has a strong, bitter flavor. It has therapeutic benefits for piles, abdominal tumors, and discomfort in addition to its anti-inflammatory and antioxidant properties. (6) This review focuses on the seeds in Unani medicine, highlighting their chemical makeup, pharmacological effectiveness, and biological functions.
Taxonomical Classification:
Kingdom: Plantae.
Subkingdom: Tracheobionta.
Division: Magnoliophyta.
Super division: Spermatophyta.
Order: Apiales.
Class: Magnoliopsida.
Family: Umbelliferae, Apiaceae.
Genus: Trachyspermum.
Species: ammi (7,8)
Vernacular Names:
Arabic: kamoon maluki, ami (9–11)
Assamese: Jain (7,12)
Hindi: Ajwain, Jevain (7,9,13)
English: Bishop's weed, Ammi, Lovage, Carum, Ajwain, Ethiopian cumin, omumseeds.
Tamil: Omam.
Kannada: Oma, Yom, Omu
Telugu: Vamu
Bengali: Yamani, Yauvan, Yavan, Javan, Yavani, Yoyana,ajudan
Sanskrit: Yamini, Yaminiki, Yaviniki, Dipyaka
Malayalam: Oman, Ayanodakan.
Gujrati: Ajma, Ajmo, Yavan, Javain
Kashmiri: Kath
Unani-Nankhwah, Desi ajawaayin, khomasoon, ayenuneqoon, absi, akhiloos, basaliqoon(13).
Sindhi: jaan (5).
Description of Ajwain in Unani:
The Ajwain plant are able to reach a height of around 90 cm and has an erect, twisted stem (13). The stem surface may have tiny hairs (minutely pubescent) or be smooth and hairless (glabrous) (14). Its leaves resemble tiny earrings or coriander leaves. Flowers are like a white umbrella of soya or badiyan. Later grains are grown in a similar way (15). When crushed or rubbed, the plant releases a strong, pungent aroma similar to that of thyme. Its leaves consist of numerous small leaflets arranged symmetrically along the stem in a feathery pattern. The plant produces clusters of tiny white to pale pink flowers arranged in umbrella-like structures known as umbels, a characteristic feature of the Apiaceae family, in which multiple small florets form a single inflorescence(16). The most beneficial component of Ajwain, according to Persian practitioners, is its seeds. (5) The typical planting season for this herb is around October to November, while the optimal time for harvesting falls between May and June (17).
Ethnobotanical Description:
Ajwain is predominantly grown in dry and semi-dry areas with elevated soil salinity. Its origin can be traced back to Egypt. However, it is cultivated and distributed widely across different regions, including Iran, Pakistan, Afghanistan, India, and even parts of Europe (18). Stem is striated; inflorescence compound umbel with 16 umbellets, each containing up to 16 flowers; flowers actinomorphic, white, male and bisexual; corolla 5, petals bilobed; stamens 5, alternating with the petals; ovary inferior; stigma knob-like; fruit aromatic, ovoid, cordate, cremocarps with a persistent stylopodial; Leaves pinnate, with a terminal and 7 pairs of lateral leaflets. Ves pinnate, with a terminal and 7 pairs of lateral leaflets12. Fruit consists of two mericarps, grayish brown, ovoid, compressed, about 2 mm long and 1.7 mm wide, 5 ridges and 6 vittae in each mericarp, usually separate, 5 primary ridges (19).
Temperament/Mizaj:
According to Sheikh Bu Ali Sina (Avicenna) and Jalinoos (Galen), garm o khushk 3rd degree. A few states that its Mizaj is garm o khushk in the second degree, and a few states that garm o khushk in the last stage of 2nd degree (5).
Dosage / Miqdar Khurak
Fruit: 3-6g (12).
Powder: 3-5 Masha/gram1-3 gram
Phytoconstituents in Different Plant Parts: (20)
Seed:
Many active compounds, like α-phellandrene, β-pinene, cis-myrtenol, γ-terpinene, o-carene, α-pinene, p-cumin-7-ol, p-mentha-1,3,8-triene, and thymol, can be found in the seeds of Trachyspermum ammi. The seeds are rich in carbohydrates, glycosides, saponins, calcium, flavones, cellulose, moisture, lipids, proteins, and a variety of micronutrients in addition to these volatile substances.
Ajwain seeds' extensive phytochemical composition provides us with an array of pharmacological properties, like Insecticidal, estrogenic, antiulcer, antioxidant, antibacterial, antihypertensive, and Hepatoprotective characteristics, which have all been identified in studies. In experimental investigations, the seeds have also demonstrated abortifacient effects, suggesting their impact on reproductive physiology. The traditional usage of ajwain in a range of health care systems, including Unani medicine, is backed by these actions.(21)
3, 5-Dihydroxytoluene 3-O-β-D Galactopyranoside (gycosal compound), 1-(3-isopropyliden-2.2-dimethyl cyclopropyl) –isopropanol (non-terpenoids), Alpha-pinene, Alpha-terpinene, Beta-pinene, Beta-phellandrene, Carvacrol, Delta-3-carene, Gamma-4-ol (non-thymol), 2-Methyl-3-Buten-2ol-1, 2, 6,7-Tetrol 1-O-β-D-DGlucopyanosidelucopyranoside and 3-O-β-DGlucopyranoside 6-Hydroxythymol.
Fruit:(22)
The fruit contains Phytoconstituents like Dihydroxytoluene 3-O-β-D Galactopyranoside (gycosal compound), 1-(3-isopropyliden-2.2-dimethyl cyclopropyl) –isopropanol (non-terpenoids), Alpha-pinene, Alpha-terpinene, Beta-pinene, Beta-phellandrene, Carvacrol, Delta-3-carene, Gamma-4-ol (non-thymol), 2-Methyl-3-Buten-2ol-1, 2, 6,7-Tetrol 1-O-β-D-DGlucopyanosidelucopyranoside, and 3-O-β-DGlucopyranoside 6-Hydroxythymol
The fruits exhibit anti-inflammatory, anti-filarial, analgesic, antipyretic, and antifertility activities, supporting their traditional therapeutic use.
Physicochemical Characteristics of Ajwain Powder(23)
	Appearance
	Powder

	Colour
	Light brown

	Taste
	Pleasant, bitter

	Odour
	Pungent

	Foreign matter(% w/w) 
	2.4

	Loss on drying (LOD) (%w/w)  
	4.7

	 PH of 1% w/v solution 
	3.23

	Total ash (%)
	8.6



Functions /Af’al:
· Mudirr-i-bowl-o-Hayd  (Emmenagogue) (10,24,25)
· Musaqin (Analgesic) (10,25)
· Mujaffif (Desiccant) (15),(24),(26)
· Musakkin Riyah(Carminative) (15),(24),(26)
· Hazim(Digestive) (24),(26)
· Kasir Riyah( Antiflatulent) (15),(26)
· Mushtahi (Appetizer)(15),(24),(26)
· Muhallil9 Resolvent) (24)
· Mufatteh Sudda (Deobstruent )(15),(24),(26)
· Jali(Cleansing Agent) ,(24)
· Dafa E Tafun O Tashannuj( Antiseptic And Antispasmodic)(15),(24),(26)
· Qatil (Mukhrij Kirm O Shikam Anthelmintic) (24)
· Tiryaq Samoon (Antidote)(15),(24),(26)
· Mukhrij Balgham( Expectorant)(24),(26)
Uses /Istemal:
· It is useful in suye hazm, zofe hazm, zofe ishteha, nafakh, and moghz reehi, shikam, uphaara, qararar shikam, dard shikam, waja ul fawaad, in the form of Safoof and matbooq (11,27).
· Useful in Qoulanj, Shaheeqa, Eqtenaqur Reham, ishal wabayi, salabat jigar o tihaal(10).
· Used in chronic fevers due to its Mufatteh,muhallil, and Musaqin properties(27).
· In respiratory ailments, it is used in kaali khansi and amraaz tashannuji because of its musaffin, Mujaffif, and mufatteh properties(10).
· Useful in falij and isterqa (11).
· When used dried after soaking 7 times in arq leemu, beneficial in quwath bah(11).
· Used in dysuria and bladder stones(28).
· Useful in the side effects of alcohol and Afiyun(29).
· Used as a muqavvi gurda and masana(11).
· when used along with burnt aqrot, useful in Pechish(11).
· Used externally in rheumatism(30).
· When 3-6 masha/gram of ajwain is mixed with one and a half masha/gram kaala namak and is drunk along with water act as a nafakh(26).
· Used in tashannuj when the flowers of ajwain and its oil are mixed and massaged(26).
· When used along with shehed beneficial in hookworm(31).
· Ajwain is mixed with jaggery and warm ghee and taken orally to provide strength right after pregnancy(32).
PHYTOCONSTITUENT:
Seed Composition of Trachyspermum ammi (Ajwain):(33)
The seeds of Trachyspermum ammi are rich in phytoconstituents and necessary nutrients. Additionally, they have a high fiber content (11.9%) and are good for digestive health and gastrointestinal system function. The seeds' high protein content (15.4%) and high carbohydrate content (38.6%) are what give them their nutritional value. The existence of lipid-soluble bioactive substances is suggested by the fat content of 18.1%. Additionally, the seeds are a nutritionally balanced spice for medication since they are high in moisture (8.9%) and minerals (7.1%).
Fruit Constituents of Trachyspermum ammi:(34)
Thymol, which constitutes around 35 and 60% of the essential oil in the fruit tissue of T. ammi, is a major component of many of the plant's pharmacological effects, including its antibacterial and anti-inflammatory properties. Both thymol and non-thymol fractions are found in the fruits' 2-4% essential oil. Substances such as para-cymene, γ-terpinene, α- and β-pinene, dipentene, α-terpinene, carvacrol, camphene, myrcene, and α-3-carene are found in the non-thymol fraction (thymene). The fruits additionally contain crystalline flavone, oleoresin (25%), 6-O-β-glucopyranosyloxythymol glucoside, and volatile oil (12%). Ajwain's medicinal and therapeutic effects are primarily a result of the many elements working together.
Essential Oil Composition of Trachyspermum ammi:(35)
Several physiologically useful terpenoids are present in the essential oil taken from T. ammi. Carvone (46%) is the main constituent, followed by limonene (38%), both of which together contribute to the oil's distinctive fragrance and pharmacological properties. Dillapiole (9%), which has been demonstrated to perform a variety of natural functions, is another noteworthy component. Ajwain oil is useful for food, medicine, and other purposes owing to its constituents.
Pharmacological studies:
Antitussive and bronchodilator:
 Broncho dilatory effects of multiple fractions of T.ammi oil were carried out in one study in the domain of respiratory medicine. The carvacrol quantity in EO may be responsible for the relaxing and bronchodilatory effects (36).
The broncho-dilating activity of decocted T. ammi extract on asthmatic patients' airways was studied in a series of clinical trials. Similar to theophylline, the extract of T. ammi was found to have a moderate effect in widening pulmonary airways at the dosage utilized to treat asthma (37).
In one study, a boiled extract of Carum copticum demonstrated bronchodilatory properties on asthmatic lung function that were identical to the effects of theophylline at concentrations used in asthmatic patients. The research's results also demonstrated that Carum copticum had an antitussive effect that was even stronger than codeine at concentrations used on guinea pig tracheal chains; however, it is also proposed that the antitussive effect of Carum copticum was not caused by its main constituent, carvacrol (38).

Anti‐inflammatory activity:
The n-hexane extract demonstrated a stronger anti-inflammatory effect at a maximum effective dose of 1000 mg/kg when 500 and 1000 mg/kg were administered to Wistar rats, and the anti-inflammatory effect was determined. T. ammi seed extract demonstrated anti-inflammatory properties by reducing glutamate receptors and GABA neurotransmission (39).
Antioxidant activity:
In a variety of scavenging models, including DPPH, NO, hydroxyl radical scavenging, and lipid peroxidation capability in bovine extract, the ethanol extract made from T. ammi oil showed strong antioxidant capacities. While showing notable effectiveness in ferric ion reduction, the ethanolic extract showed a decrease in control capacity. All of these results support T. ammi's pharmacological potential as a source of antioxidants (40).
Anti‐ulcer activity:
It was observed that in mice that received a standard pre-treatment, the ethanol extract from T. ammi seeds significantly reduced the ulcer index. In all types, it gave protection against ulcers. When compared to the control group with no treatment in the study's animal model, the results demonstrated that the extract provided significant protection, with a high level of significance (p < 0.001), in decreasing the number of ulcerative lesions (41).
Conclusion:
Trachyspermum ammi (Ajwain) is a medicinally important plant with diverse pharmacological activities, including anti-inflammatory, antioxidant, antimicrobial, bronchodilator, and digestive effects. The available scientific evidence supports many of its traditional uses in Unani medicine. Further clinical studies are needed to establish its safety, efficacy, and therapeutic potential for evidence-based healthcare applications.
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