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ABSTRACT
The aim of this study was to describe the antibacterial and antifungal activity of essential
oils tested against spoiled raw and processed food samples and to increase the acceptability
of essential oils as naturally occurring antimicrobial agents (preservatives). In this study 8
different commercial essential oils were screened for activity against 9 isolates obtained from
spoiled raw and processed food samples. (5 bacterial and 4 fungal isolates). The MIC of the
oils were determined by Agar dillution and Broth dilution method. Out of the 8 different
essential oils tested, it was found that lemongrass oil and clove oil were more effective against
bacterial isolates (0.5−2) than other six oils and lemongrass oil was effective against fungal
isolates.

Keywords:Antimicrobial activity, MIC essential oils, Eugenol Terpenes Ketones, Phenols
Aldehydes.

Introduction

For many centuries, essential oils have been
used for various purposes. The ancient egyptians
were using aromatic mixtures of essential oils as
antiseptics in the mummification process. Despite the
medical discoveries statistics have shown that the
number of patients is increasing in industrial
countries as well as in developing ones. This is due
to the chemical drugs used in healthcare, agriculture
and diets. This soaring in medicines urges as to look
for natural sources, such as aromatic plants. Many
essential oils are rich in chemical constituents such
as Aldehydes, Eugenol, Ketones, Phenols, Terpenes
etc. which are antimicrobial in nature, and hence
these constituents are responsible for the
antimicrobial activity of essential oils.

Essential oil

An essential oil is any concentrated
hydrophobic liquid containing volatile aroma
compounds from plants. There are about 200-800
different constituents in a single oil. The common
constituents which are responsible for the
antimicrobial activity of essential oils are Aldehydes,
Eugenol, Ketones, phenols, sesquiterpenes, Terpene
alcohols cineole, camphene, β-caryophyllene, camphor.
The essential oils have been used as Antioxidants,

detoxifying agents and antimicrobial agents (as
preservatives in food processing). These oils are used
in aromatherapy preservation, cosmetics, perfumery
and fragrance, pharmaceutical and natural therapies,
post harvest disease control.

The chemical preservatives used in food
processing though effective have certain disadvantes
like allergic symptoms. Most of the people are sulfite
sensitive, the symptoms are difficulty in breathing,
stomachache, anaphylactic shock etc. For these
reasons, plant extracts containing essential oils can
be used as an alternative to chemical preservatives.

Materials and Methods

Essential oils: The 8 essential oils were tested
against the cultures obtained from spoiled food
samples. The oils used were Geranium, Rosemary,
Clove, Eucalyptus, Basil, Lemongrass, Wintergreen,
Nioauli. The oils were obtained from Sri Murugan
and Co. (Pvt.) Ltd., India. The spoil food samples
were collected from various sources and screened for
the isolation of microorganisms (Bacteria and fungi).
The organisms were identified by doing preliminary
tests and further identified by plating onto selective
media. Biochemical tests and further identified by
plating onto selective media. Biochemical and sugar
fermentation tests were also done.

Minimum Inhibitory Concentration (MIC)

The antimicrobial activity of essential oils were
determined by standard methods-Agar dilution
method and broth dilution method.
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Agar Dilution

Standardise suspension of microorganisms were
prepared from 12 hrs. broth culture, and adjusted to
0.5 Mac Farland’s standard turbidity. The essential
oils were dissolved with Tween 80 and sterilized by
filtration through membrane filter. A series of Muller
Hinton Agar (MHA) plates were prepared, each
containing different cementation of essential oil
ranging from 0.5-6%. Plates were dried at 35°C for
30 minutes, prior to inoculation. Spot inoculation was
done and the plates were incubated 37°C for 24
hours. Positive and negative controls were included.
The MIC was determined as the lowest concentration
of oil inhibiting the visible growth on the agar plate.

Broth Dilution Method

• In broth dilution method, Oil samples being tested
are mixed with the suitable medium and
inoculated with the test organism.

• The broth dilution assay was performed on the
microtitre plate.

• Bacterial cultures of 106 cfu/ml dilution were
prepared with McFarland standard (0.5) and
10µ l were added to each well of the microtitre
plate and mixed well. The plates were incubated

at 37°C overnight and a loopful of the culture was
spot inoculated onto nutrient agar (NA) plates.

• Plates were incubated at 37°C overnight. Growth
or no growth pattern of the organism corresponded
to the Minimum inhibitory concentration (MIC) of
the oil.

Results and Discussion

A total of 10 samples were collected, out of
which 9 isolates were obtained (5 bacteria and 4
fungi)

Bacterial isolates Fungal isolates

-Staphylococcus aureus -Aspergillus niger

-Vibrio vulnificus -Aspergillus flavus

-Salmonella typhi -Penicillium

-Shigella flexneri -Yeast

-Bacillus cereus, 

Agar Dilution

Bacteria - Table 1

S.
No.

Name of
the oil

Test organisms and their concentration at which growth is inhibited (units)

Staphylococcus
aureus

Salmonella
typhi

Shigella
flexneri

Vibrio.
Vulnificus

Bacillus
Cereus

1. Geranium 1 4 3 3 5

2. Rosemary 2 4 2 4 5

3. Clove 0.5 3 2 3 4

4. Eucalyptus 3 5 4 5 6

5. Basil 3 4 3 4 5

6. Lemongrass 0.5 1 0.5 1 2

7. Wintergreen 3 2 1 2 4

8. Niaouli 2 3 1 3 5
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Fungi-Table 2

S.No. Name of the oil
Test organism and their concentration at which growth is inhibited.

Aspergillus niger Aspergillus flavus Penicillium Yeast
1. Lemon 4 4 4 5

2. Clove 6 > 6 > 6 > 6
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Broth Dilution

Bacteria - Table 3

S.
No. Oil at 1%

Organisms tested
Staphylococcus

aureus
Salmonella

typhi
Shigella
flexneri

Vibrio.
Vulnificus

Bacillus
Cereus

1. Geranium − + + + +

2. Rosemary − + + + +

3. Clove − + − + +

4. Eucalyptus + + + + +

5. Basil + + + + +

6. Lemongrass − − − − +

7. Wintergreen + + − + +

8. Niaouli + + + + +

Key: + Positive, Growth             − Negative, No Growth

Fig 6 
Graphical Representation of Broth Dilution at 1% Concentration

Agar Dilution

Bacteria

The Minimum inhibitory concentration (MIC)
for both bacteria and fungi was determined by Agar
Dilution. From Table – 1 Fig. 1-5 it was found that
lemongrass and clove oil are more effective against
bacterial isolates (0.5-2%)

Fungi

From Table - 2, only lemongrass oil was found
to be effective against fungal isolates

Broth Dilution

Bacteria

The Minimum inhibitory concentration (MIC)
for bacteria alone was determined by broth dilution
method. From Table - 3 and Fig.6 it was evident that
lemongrass and clove oil were effective at 0.5-2%
concentration against bacteria. The other oils that
were effective in inhibiting the growth at 1% were
geranium and wintergreen.

In the present study essential oils were tested
against spoiled food samples and the minimum
inhibitory concentration (MIC) was determined by
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Agar Dilution and Broth dilution method. As food
preservatives, volatile oils may have their greatest
potential use. Spices, which are used as integral
ingredients in cuisine or added as flavoring agent to
foods are present in insufficient quantities for their
antimicrobial properties to be significant. Volatile
oils, which often contain the principle aromatic and
flavoring compounds of herbs, if added to foodstuffs
would cause no loss of organoleptic properties.
Furthermore evidence suggests that these oils possess
strong antioxidant activities (Dormann, 1999 Youdim
et al., 1999) various publications have documented
the antimicrobial activity of essential oils and plant
extracts including rosemary, peppermint, bay, basil,
tea tree celery seed and Fennel (Moris et al., 1979;
Ross et al., 1980; Yousef and Tawil 1980; Hili et al.,
Lis-Balchin and Deans 199&). Cymbopogon oil
(lemongrass oil) is an effective fungitoxicant, has
broad antifungal spectrum, and superior over
synthetic chemicals (A.K. Mishra and N.K. Dubey,
1993).

On comparing the data obtained in our present
study lemongrass oil, clove oil and other oils like
geranium, wintergreen possess antifungal and
antibacterial activity against gram positive and Gram
negative bacteria. However, if plant oils and extracts
are to be used for food preservation or medicinal
purposes, issue of safety and toxicity will need to be
addressed.
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