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Abstract: Essential oil is a complex mixture of volatile compounds and can be extracted from various parts
of plants. It has been used for thousands of years for medicinal and health purposes. Because of their
detoxifying, antibacterial, antiviral and calming properties, it is used as a natural, safe and cost-effective
therapy for a number of health concerns. Ajwain seed is very valuable for its oil contents. It is a high value
medicinally important seed. It contains 53-65% Thymol as a photochemical. Thymol is reported to exhibit
diverse biological activities like antibacterial, antioxidant, antiseptic, antifungal, anti- inflammatory and
anticancer etc. It is also reported to show potent inhibitory activity against E. coli and Staphylococcus
aureus. Resistance to antibacterial agents has become a serious problem for global health. The current
study evaluated the antimicrobial activities of essential oil and respective fractions of Trachyspermum
Ammi (L) Sprague. Seeds of the essential oil were extracted and fractionated using column
chromatography. All fractions were then analyzed by gas chromatography/mass spectrometry. Antifungal
and antibacterial activities of the oil and its fractions were assessed using micro dilution method.
Compounds y-terpinene (48.07%,), pcymene (33.73%), and Thymol (17.41%) were determined as major
constituents. The effect of fraction II was better than total essential oil, fraction I, and standard Thymol.
The greater effect of fraction Il compared to standard Thymol showed the synergistic effects of the
ingredients in this fraction. As this fraction and also total oil were effective on the studied microorganism,
the combination of these products with current antimicrobial agents could be used.

Keywords: Medicinal and health purpose, Antibacterial Activity of Trachyspermum Ammi Antioxidant,
Anti- inflammatory, Anticancer.

I. INTRODUCTION

The idea of using medicinal plants to treat human being and livestock is not new and in many developing countries their
use is still in vogue. Despite the fact that in developed countries modern development in allopathic medicine is at
climax, there is a renewed interest in using medicinal plants to treat humans, pets and livestock. Medicinal plants are
being used for therapeutic purposes in several ways. In modern medicine, many drugs are used that are mainly derived
from plants, e.g. digitalis, morphine, atropine, cinchona and vinblastine [1-3]. The interest in plant products has
considerably increased all over the world due to the fact that many herbal medicines are free from side effects
TrachyspermumAmmi L belongs to (Apiaceous family) is a traditional medicinal plant with therapeutic properties.
Ammi L seeds are used to treat a variety of gastrointestinal ailments in traditional Indian medicine system. A hot and
dry fomentation of the seeds is applied to the chest to treat asthma, and a paste of powdered seeds is used externally to
relieve colic pains.Aqueous extract of the seeds of the Ajwain plant is a common therapy for diarrhoea. Seeds have also
been linked to the prevention of stomach cancers, aches, and piles. There are a variety of Ajwainayurvedic formulations
available to treat worm infections.

Essential oil of Ajwain:

Spices have remarkable therapeutic value. It is used to increase the flavour as well as aroma. There are some other
names of Ajwain in history such as omum, owa, Ethiopian cumin, carom and bishops weed. Carom seeds are belonging
to the Apiaceous family. The botanical name of carom seeds is Trachyspermum Ammi. Essential oil which is extracted
from carom seeds have volatile nature and have physio-chemical and organoleptic properties. Trachyspermum Ammi is
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a native of Egypt and it is cultivated in Pakistan, India, Iran, Iraq, and Afghanistan. T. Ammi is a medicinally important
seed as the seeds of 7. Ammi contain excellent aphrodisiac properties and its roots are diuretic in nature. The T. Ammi
seeds consisted of 2-4.4 % brown colored oil which is known as ajwain oil in which (40-50) % thymol is present.
Thymol can easily be crystalized from the essential oils of ajwain and the remainder contains beta pinene, carvacrol,
dipentene, beta terpinenes, and rho-cymene. Ajwain seeds are most commonly used as a household remedy for diarrhea,
asthma, colic and dyspepsia and it also have antifungal, antibacterial, hypocholesterolemic, anthelminthic, antioxidant
and bronchodilator effects.

Composition of Ajwain oil

The principle active components of essential oil of T. Ammi are phenols, carvacrol and mainly thymol. Both phenolic
compounds carvacrol and thymol are responsible for antitussive and antiseptic properties. Thymol has antiseptic
activity and carvacrol contains antifungal properties. Ajwain is rich source of thymol, y-terpinene and p-cymene and
carvacrol. Major components which are present in the ajwain essential oil are a-pinene, athujene, 3myrcene, B-pinene,
B- phellendrene, o cymene, y-terpinene, limonene, 4-terpineol, dodecane, cis limonene oxide, Bfenchyl alcohol, tetra
decane, thymol, ethylene methacrylate, heptadecane, diethyl phthalate.

Literature Review

Antimicrobial Activity

T. ammi's antimicrobial properties include preventing food from rotting due to microbes, doing in vitro tests to
determine its effectiveness, and using it as an antibacterial. Carvacol and thymol were identified as the active
ingredients believed to be in charge of ajwain's antibacterial properties. Thymol functions as a plant-based, fourth-
generation herbal antibiotic formulation by eliminating bacteria that are resistant to even common third-generation
antibiotics and multidrug-resistant microbial infections. Ten fungi (Acrophialophora fusispora, Curvularia lunata,
Fusarium chlamydosporum, F. poae, Myrothecium roridum, Papulaspora sp., Alternaria grisea, A. tenuissima,
Drechslera tetramera, and Rhizoctonia solani) were investigated for the antifungal activity of T. ammi seeds' volatile
compounds. and discovered to suppress all test fungal growt by72-90%. Thymol and carvacol are examples of phenolic
compounds that are known to have bacteriostatic or bactericidal properties, depending on the concentration, which was
reported to suppress all test fungal growth by 72— 90%. Depending on the concentration, phenolic substances like
thymol and carvacol can be either bacteriostatic or bactericidal agents.

Anti-inflammator Activity

Allergic rhinitis (AR) is an immune inflammatory-related disorder that affects the nasal mucosa. Free radicals play a
crucial role in the expansion of allergic reaction and the researcher used the antioxidant therapy to treat the disease.
Trachyspermum ammi L. (Ajwain oil) is popular traditional medicine. It has been proved their potential effect on
various diseases. Ajwain oil showed anti-tumor, antioxidant, antidiabetic, anti-inflammatory, and anti-bacterial
properties. Yet, the anti-allergic effect of Ajwain oil is still not explored. In this experimental study, an ovalbumin
(OVX)-induced AR model was used to scrutinize the anti-allergic, antioxidant and anti-inflammatory effects of Ajwain
oil.

Antilithiasis and diuretic activiy

Additionally investigated are T. ammi's antilithiasis and diuretic effects in vivo on preventing rat-induced oxalate
urolithiasis. In an additional investigation on a potential diuretic effect, T. ammi was not successful in raising
24-hour urine production. The findings showed that there was no experimental support for the traditional usage of T.
ammi to treat kidney stones. Additionally investigated are T. ammi's antilithiasis and diuretic effects in vivo on
preventing rat-induced oxalate urolithiasis. In an additional investigation on a potential diuretic effect, T. ammi was not
successful in raising 24-hour urine production. The findings showed that there was no experimental support for the
traditional usage of T. ammi to treat kidney stones.
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Antifilarial activity

It has been studied how well the methanolic extract of Trachyspermum ammi's (Apiaceae) fruits inhibits Setaria digitata
worms in vitro. The active fraction and the crude extract shown noteworthy effectiveness against the adult S. digitata in
both the MTT [3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide] reduction assay and worm motility
tests. When tested for in vivo antifilarial efficacy against the human filarial worm B. malayi in Mastomys coucha, the
isolated active principle phenolic monoterpene demonstrated macrofilaricidal action and female worm sterility against
B. malayi. The crude extract of T. ammi shown macrofilaricidal properties. After two incubation periods of 24 and 48
hours, the isolated active principle 2-isopropyl-5-methyl phenol had IC50 values of 0.024 and 0.002 mg/ml,
respectively. In a Mastomys coucha, the in vivo efficacy of the active principle 2-isopropyl-5-methyl phenol was
assessed against the B. malayi parasite. model. Adults in the 50 mg/kg group experienced a mean percentage mortality
of 58.93%, which was substantially(P<0.0001) higher than that of the control group (19.05%). Using a Mastomys
coucha model, the in vivo impact of the active principle 2-isopropyl-5-methyl phenol was assessed against the B.
malayi parasite. Adults in the 50 mg/kg group experienced a mean percentage mortality of 58.93%, which was
substantially (P<0.0001) higher than that of the control group (19.05%).

Antihypertensive, antispasmodic and broncho- dilating activity
T. ammi's intravenous antihypertensive impact in vivo, as well as its antispasmodic and bronchodilating properties in
vitro, shown that calcium channel blockage has been discovered to mediate the spasmolytic actions of plant materials; it
is thought that this mechanism supports the traditional use of T. ammi in treating hypertensive conditions and
hyperactive disease states of the gut, including diarrhoea and colic.

Future Scope

Medicinally, it has been proven to possess various pharmacological activities like antifungal, antioxidant, antimicrobial,
ant nociceptive, cytotoxic, hypolipidemic, antihypertensive, antispasmodic, Broncho-dilating actions, antilithiasis,
diuretic, abortifacient, antitussive, nematicidal, anthelmintic and Not only does organic production help reduce public
health risks, mounting evidence shows that food grown organically are rich in nutrients, such as Vitamin C, iron,
magnesium, and phosphorus, with less exposure to nitrates and pesticide residues in organically grown fruits,
vegetables, and grains when compared to conventionally grown products.

II. CONCLUSION

Solvent extraction is an effective method for extracting the essential oil from ajwain seeds. Theextraction of again has
been successfully accomplished, resulting in the production of essential oils and beneficial compounds. This process
holds significant potential for various industries, including pharmaceuticals, food, and cosmetics. The extracted oil
possessessignificant antimicrobial and antioxidant activities. Trachyspermumammi has long been regarded as a
valuable medicinal plant. It’s been utilized for stomach problems in the past, and it’s also used as a flavoring agent. It
has a wide spectrum of phytoconstituents that are responsible for a variety of biological properties. Hence the
antibacterial activity of T. ammi seeds provides a scientific foundation for their usage as a traditional remedy. T. ammi
is a substantial natural antibacterial agent, according to our findings, and can be suggested for the treatment of a variety
of microbiological illnesses
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