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ABSTRACT

Background: Most of the present anti-bacterials are either semisynthetic
modifications of some natural compound or are synthetic chemicals. All of them
have acceptable spectrum of action and efficacy but none of them are devoid of
side effects. For this reason a new anti-bacterial is needed which should have
same acceptable efficacy with better safety. Coriander (Coriandrum sativum L.)
is a well-known herb commonly used in cooking, folk medicine, pharmaceutical
and food industries. In this study we have tested anti-bacterial activity of
coriander oil against 5 microorganisms and compared the results with ampicillin
and genatmicin.

Methods: The study was done on five bacteria — Staphylococcus aureus,
Escherichia coli, Klebseilla, Pseudomonas and Salmonella. Antibiotic
sensitivity testing was done on Mueller Hinton agar plates by Kirby-Bauer disk
diffusion method. After application of inoculum antibiotic discs of 2 mm
diameter impregnated with ampicillin, gentamicin or coriander oil were placed
2 cm apart from each other. Each drug sample was used in triplicate. Incubation
was done for 18-24 hours at 37°C aerobically. The diameters of zones of
inhibition were measured in mm and expressed as MeanzSD.

Results: Coriander oil expressed highest antibacterial action against E. coli
(10.73£0.21) which was better than Gentamicin (9.47+0.45). Coriander also
inhibited growth of Salmonella (9.53+0.40) which was slightly less than
Ampicillin (10.57£0.21) and least activity was expressed against Klebsiella
(7.20+0.17) and that also was close to action of Ampicillin (8.43+0.25).
Conclusions: Coriander oil demonstrated good anti-bacterial activity against
commonly five occurring microorganisms but further extensive studies are
required to isolate the active ingredient responsible for antibacterial action and
develop coriander essential oil as a clinically proven antibacterial agent.
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INTRODUCTION

Essential oils of herbs and their components, which are
products from the secondary metabolism of plants, have
many applications in ethno-medicine, food flavouring,
food preservation, cosmetics and pharmaceutical
industries. The antimicrobial properties of essential oils
have been described®® and, because of the growing
demand on antimicrobials for preventing microbial food
spoilage and bacterial infections, there is an increasing
interest in medicinal plants as an alternative to synthetic
preservatives and antibiotics.* Many essential oils are
already being used in the food industry as flavouring
agents and some are known to exert antimicrobial
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activity, but the mechanism of action is often not entirely
understood.

Most of today's antibacterials are either semisynthetic
modifications of various natural compounds or are
manufactured chemicals. All of them have acceptable
spectrum of action, acceptable efficacy but none of them
are devoid of adverse effects. Some antibacterials have so
severe side effects that risk:benefit ratio needs to be
evaluated before administering.® As a result, there is need
for newer anti-bacterial which should have atleast same
efficacy as the current drugs and better safety profile.
Coriander (Coriandrum sativum L.) is a well-known herb
widely used as a spice, in folk medicine, pharmaceutical
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and food industries.® Coriander seed oil is one of the 20
major essential oils in the world market % and it is known
to exert antimicrobial activity however, its mechanism of
action is still unclear.?

Our present study is aimed at evaluating antibacterial
activity of coriandrum sativum oil against Gram-positive
and Gram-negative bacteria.

METHODS

The present study was conducted at Departments of
Pharmacology and Microbiology, Narayana medical
college, Nellore. Prior approval from Institutional Ethics
Committee was taken. Coriander oil was purchased from
Falcon Pharmaceuticals Ltd, Bangalore. Ampicillin
(Cipla) and Gentamicin (Cipla) vials were purchased
from hospital pharmacy.

Five human pathogenic bacteria were selected for the
present investigation —  Staphylococcus aureus,
Escherichia coli, Klebseilla pneumoniae, Pseudomonas
and Salmonella typhi.

Antibiotic sensitivity testing was performed on Mueller
Hinton agar plates by Kirby-Bauer disk diffusion method.
Five petri dishes separate for each microorganism were
used. Lawn culture was done over Mueller Hinton agar.
Suspension of organism was matched with 0.5 Mc
Farland standards. After inoculums were applied,
antibiotic discs of 2 mm diameter impregnated with
ampicillin, gentamicin or coriander oil were placed 2 cm
apart from each other on culture media with sterile
forceps. 3 samples of each drug were used.

The plates were incubated for 18-24 hours at 37 °C
aerobically. The diameters of zone of inhibition of each
sample were measured in mm using callipers. Diameters
of zone of inhibition of each drug were expressed as
Mean+SD. The mean of diameter of zone of inhibition
produced by coriander oil were then compared with those
of standard antibiotics ampicillin and gentamicin ®.

RESULTS

Coriander oil demonstrated antibacterial activity like
standard antibiotics ampicillin and gentamicin, which
could be seen from diameter of zones of inhibition
measured in mm and expressed as MeanSD. The results
of bacterial growth inhibition of coriander oil, gentamicin
and ampicillin are tabulated in Table 1. Coriander oil
expressed highest antibacterial action against E. coli
(10.73+0.21) which was higher than Gentamicin
(9.47+£0.45). E. coli was followed by Salmonella
(9.53+0.40) which was slightly less than Ampicillin
(10.57+0.21). Least activity of Coriander was expressed
against Klebsiella (7.20+0.17) but that was quite near to
action of Ampicillin (8.43+0.25). The results of coriander
oil have been compared with ampicillin and gentamicin
in Figure 1.

Table 1: Comparison of zone of inhibition of
coriander oil, ampicillin and gentamicin on different
microorganisms.

Zone of inhibition

Test organisms i - -
g CotemelEr Ampicillin ~ Gentamicin

oil

Staphylococcus g 716037 10372030  10.3740.25
aureus
E. Coli 10734021 11.37+0.21 9.47+0.45
Klebsiella 7204017  8.43+025  10.83+0.12
pneumoniae
Pseudomonas 8.33+0.29 11.53+0.21 9.67+0.40
Salmonella 9.53+040  10.57+0.21 12.50+0.20
typhi
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Figure 1: Comparison antibacterial activity of
coriander oil, ampicillin and gentamicin on staph.
aureus, e. coli, klebsiella, pseudomoas and salmonella.

DISCUSSION

Microorganisms are the concealed enemies to mankind.
They are small but cause profound damage to human
body as well as other living organisms. The agents, which
have the capacity to kill the microbes or arrest the
multiplication, are called antimicrobial agents. There are
a lot of antimicrobial drugs of which some are established
and some are hidden in nature. Hence, the last decade
witnessed an increase in the investigations on plants as a
source of human disease management’® and more natural
antimicrobials have driven scientists to investigate the
effectiveness of inhibitory compounds such as extracts
from plants.’® There are several reports for antibiotics
resistance of human pathogens to available antibiotics.
Biomolecules of plant origin appear to be one of the
alternatives for the control of these antibiotic resistant
human pathogens.*"**

Microbial resistance to antimicrobials is a matter of great
importance if sensitive strains are superseded by resistant
ones. Then a valuable drug may become useless.
Resistance may become more prevalent in a human
population by spread of microorganisms containing
resistance genes, and this may also occur by
dissemination of the resistance genes among different
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microbial species. Antibiotics are the only group of
therapeutic agents which can alter the actual diseases
suffered by infected individuals by microorganisms. °
Problem of antimicrobial resistance have increased
during the past decade in most countries of the world.
Some resistant microbes are currently mainly restricted to
patients in the hospital. E.g. MRSA, Vancomycin-
resistant enterococci, and coli forms that produce
extended spectrum B- lactamases. On the other hand there
are microbes which infect patients in the community. e.qg.
Penicillin-resistant Streptococcus pneumonia and multi-
resistant Mycobacterium tuberculosis.

This study dealt with five common pathogenic bacteria —
Escherichia coli, Klebsiella pneumoniae, Pseudomonas
and Salmonella typhi which are gram negative bacteria
and Staphylococcus aureus a gram positive bacteria. All
the five human pathogenic bacterial strains were sensitive
to essential oil of Coriandrum sativum. Coriandrum
sativum essential oil showed highest inhibitory activity
against Escherichia coli. The results of coriander essential
oil, antibiotic sensitivity test were compared with
standard antibiotics ampicillin and gentamicin which
were tested against the same above mentioned bacteria in
similar conditions. The antibacterial activity of C.
sativum against E. coli showed zone of inhibition of
10.73+£0.21mm which was higher than gentamicin
(9.47+0.45mm) and near to ampicillin (11.37+0.21mm).
C. sativum has demonstrated remarkable antibacterial
effect against E. coli compared to other microorganisms.
Action of C. sativum against other bacteria was also seen
and was comparable to ampicillin and gentamicin.

Findings of our study are in accordance with that of
Serban ES et al and Suganya S et al**'® as they also
observed high antibacterial activity of coriander oil
against E. coli and significant antibacterial activity
against  Staph. aureus, Klebsiella pneumoniae,
Pseudomonas and Salmonella typhi. ***°

Matasyoh JC et al'® explained that the antibacterial
activity exhibited by the C. sativum leaf oil can be
attributed to the synergic effect of the antimicrobial
agents present in the oil. The leaf oil contains 44
compounds mostly of aromatic acids of which the major
are 2-decenoic acid, E-11- tetradecenoic acid, capric acid,
undecyl alcohol and tridecanoic acid. The high
concentration of 2-decenoic acid in leaf oil makes it
potentially useful in medicines and perfumes.*

Rajeshwari and Andallu®’ reported that Coriander seeds
contain petroselinic acid, linoleic acid, oleic acid and
palmitic acid. Major components of essential oil are
linalool, a-pinene, camphor and geraniol. They have
demonstrated that these contents of coriander (also called
cilantro) have some anti-bacterial action against
Salmonella which is a frequent and at times lethal cause
of food poisoning and the activity of these compounds is
comparable with gentamicin.'’ In our study also,
coriander oil showed higher anti-bacterial activity against

Salmonella typhi but next only to E. coli. Our study also
demonstrated anti-bacterial activity against Salmonella
after E. coli.

Msaada K et al '® stated that Coriander seeds have
beneficial effects on health and have high reputation on
the list of the healing spices. In India, it is used for its
anti-inflammatory properties in folk medicine. *° In
certain parts of Europe, coriander is traditionally referred
as "anti-diabetic" plant. In United States of America,
coriander has recently been studied for its cholesterol
lowering effects.

Our results showed that, in general, Gram-positive
bacteria are less susceptible than Gram-negative bacteria
to coriander oil. In various studies conducted it was
evident that essential oil of C. Sativum has less activity
against Gram +ve mainly Staphylococcus aureus as
compared to Gram -ve organisms. Further studies are
needed to isolate the active compounds to study for their
stability, Pharmacokinetic properties and adverse effects.
If proved safe then C. Sativum could be an effective
antibacterial compounds for its action against many Gram
+ve and Gram —ve organisms.

CONCLUSION

Coriander (coriandrum sativum L.) essential oil showed
apparently significant antibacterial activity against gram
negative microorganisms (Escherichia coli, Klebsiella
pneumoniae, Pseudomonas and Salmonella typhi) and
also gram positive bacteria (Staphylococcus aureus).
Further extensive studies are required to isolate and
standardize the active phytoconstituent(s) responsible for
antibacterial action and develop coriander essential oil as
a clinically proven antibacterial agent.
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