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In vitro evaluation of the antibacterial activity of ajwain oil
on enteric pathogens
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ABSTRACT

Introduction: Essential oils are recently explored for many of their therapeutic potentials, and ajwail oil is traditionally
well known for its diverse therapeutic uses. Aim: The aim of the present study was to evaluate the in vitro antibacterial
activity of ajwain oil on selected enteric pathogens. Materials and Method: Different concentrations of ajwain oil (40, 80,
and 100 pl/mL) were tested for its antibacterial activity against Escherichia coli, Enterococcus Faecalis, and Klebsiella,
using agar well diffusion technique using Mueller-Hinton agar. The zone of inhibition was measured to find the antibacterial
activity of ajwain oil. Amikacin was used as the positive control. All the tests were done in triplicate to minimize the test error.
Results: The study showed that ajwain oil exhibits antibacterial activity against the enteric pathogens in a dose-dependent
manner, and the maximum activity was shown against E. coli with a zone of inhibition of 40 mm at the maximum dose used for
the study. Conclusion: The antibacterial activity of ajwain oil against these microorganisms provides a scientific background
for its use in infections caused by the tested organisms. The presence of thymol in the ajwain oil may be responsible for its
antibacterial effect against E. coli, E. faecalis, and Klebsiella.
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INTRODUCTION

research in herbal medicines making it a part of
everyday treatment.[
Entericinfections are amajor concerninthe developing

countries due to poor hygiene and sanitation.!! To
tackle this, epidemic improved sanitation and better
health-care facilities are required, and thus, the search
for new drugs is essential to reduce and control
morbidity and mortality. The Indian tradition holds
on to herbal medicine for centuries. It has become
the new alternative treatment option globally.
People today do not rely on traditional beliefs that
lack scientific backup.’! Hence, traditional herbal
medicine has gained popularity among the upcoming
generation and medical professionals. Increased
toxicity and side effects of allopathic medicine have

Medicinal plants continued to be excellent sources
of phytochemicals and have versatile applications
in traditional medicines, modern medicines, folk
medicines, and food supplements.””? Plant parts such
as flower, buds, seed, leaves, and fruits are used for
the isolation of essential oils and are mainly composed
of monoterpenes, sesquiterpenes, and other isoprenes.
As they have diverse bioactivity, they can be used
for their antimicrobial, cytotoxic, and many other
activities.[®11]

Trachyspermum ammi L. (family Apiaceae)
commonly known as ajwain is an annual herb found

driven toward more natural options that are safe,
effective, and affordable forms of health care.[*’] The
curiosity and the search for truth have led to increased
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in India and Iran.'?l Ajawain seed is known for
its antimicrobial, antiviral, nematicidal, antiulcer,
antihypertensive antiseptic, stimulant, diuretic, and
anesthetic properties.['3) Ajwain seed is rich in many
phytochemicals, minerals, fiber, and carbohydrate.
Ajwain fruit is reported to have thymol, para-cymene,
y-terpinene, a- and B-pinenes, dipentene, a-terpinene,
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Table 1: The zone of inhibition produced by different
concentrations of ajwain oil on tested organisms

Concentration of Zone of inhibition (mm)

ajwain oil (Wb/ml) -y w Kiebsiclla  E. fuecalis
40 28 22 21
80 32 29 28
100 40 37 35
Control 35 33 28

E. coli: Escherichia coli, E. faecalis: Enterococcus faecalis

M Ecoli M Klebsiella

i E Feacalis

40

40 80 100 control

Figure 1: The antibacterial activity of ajwain oil at different
concentrations

and carvacrol. The wvolatile oil contains thymol,
y-terpinene, para-cymene, and o- and B-pinenes.!'!5]
Hence, in the present study, the antibacterial activity
ofthe ajwain oil was studied against enteric pathogens.

MATERIALS AND METHODS

Plant Material

Ajwain oil from the seeds of 7 ammi was used.

Test Organisms

The bacterial strains such as Escherichia coli,
Enterococcus faecalis, and Klebsiella were used
in the study. The organisms were obtained from
the Department of Microbiology, Saveetha Dental
College, and maintained in nutrient agar slope at 4°C.
Control antibiotic: Amikacin

Culture medium: Mueller-Hinton Agar.

Antibacterial Activity Assay

The bacterial suspension was standardized using
the CLSI guidelines and was grown in Mueller-
Hinton Broth for 18-24 h at 37°C followed by the
matching of bacterial suspension to the turbidity
equivalent to 0.5 McFarland solution. Evaluation of
the antibacterial effect of ajwain was carried out by
agar well diffusion assay. Different concentrations of
the ajwain oil (40, 80, and 100 pg/mL) were used
for the study. Lawn culture of the test organisms was
made on the Mueller-Hinton agar (HiMedia) plates
using sterile cotton swab, and the plates were dried
for 15 min. Wells of 6-mm diameter was made using
sterile cork borer, and 50 pl of different concentrations
of the oil was filled in the well using micropipette
on each of the plates containing cultures of the
different bacterial strains. The culture plates were
allowed to stand on the working bench for 30 min for
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pre-diffusion and were then incubated in an upright
position at 37°C for 24 h. After 24 h, antibacterial
activity was determined by measurement of the
diameter of zones of inhibition.!"'® Amikacin was
used as control. All the tests were done in triplicate
to minimize the manual error.

RESULTS

The antibacterial activity of the oil at different
concentrations was screened against the microbes,
and the zone of inhibition was measured in mm
diameter. All the tested organisms such as E. colli,
Klebsiella, and E. faecalis were inhibited by the
ajwain oil in a dose-dependent manner with a
maximum zone of inhibition of 40, 37, and 35 mm,
respectively, at 100 pl/ml [Table 1 and Figure 1].
E. coli was most sensitive to the antibacterial effect
of ajwain oil.

DISCUSSION

The presents study showed a concentration-dependent
increase in the antimicrobial effect of the oil Hence,
ajwain oil may be effectively used against infections
caused by E. coli, Klebsiella, and E. faecalis. It was
more effective against E. coli. Ajwain oil is also
known for its antibacterial activity against foodborne
pathogens.!'”! Ajwain oil is reported to have thymol
and carvacrol, which can impair membrane integrity
and cause antibacterial activity.

There is an increase in drug-resistant pathogens due
to an increased use of antibiotics in recent years. It
is a major problem worldwide. Hence, the search
for new antimicrobial agents has increased recently,
and many plants are explored for their antimicrobial
activity. Plants such as Aesculus hippocastanum,
Ficus racemosa, Glycyrrhiza glabra, and Solanum
verbascifolium Linn. are proven to have their
antimicrobial activity and are traditionally used for
many infections.!'"2! Garcinia mangostana Linn.
and Acacia catechu Willd have effect against enteric
pathogens.!'??l Scientific exploration on more and
more plants can bring new phytochemicals for the
management of infections in a traditional way with
minimal side effects and better patient compliance.

CONCLUSION

The present study revealed that ajwain oil has great
potential against enteric organisms and may be
used for the treatment of infections caused by these
sensitive organisms. The presence of thymol and
carvacrol in the ajwain oil may be the reason behind
its antibacterial effect. Hence, this study can support
the traditional use of ajwain for infections caused by
enteric pathogens.
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