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ABSTRACT:

OBJECTIVE: To ascertain the effectiveness of various essential oils on common
bacteria found on human skin and nasopharynx.

METHODS:

Six individual essential oils and one blend were selected from the Young Living
Company due to their reputation for being a pure unadulterated oil. The six individual
oils to be tested are: clove, cinnamon, eucalyptus radiata, oregano, tea tree and thyme.
The blend of oils is called Thieves which contains cloves, lemon, cinnamon, eucalyptus
radiata and rosemary. These oils will be tested at full strength, and blended with V6 oil
to dilute the oils to 1/10 strength and 1/100 strength, on three different bacteria (S.
aureus, S. epidermidis and S. pneumoniae). The diameter of growth inhibition after 48
hours of incubation was then measured and compared.

RESULTS:
All oils showed at least minimal inhibition of all three bacteria.

CONCLUSION:

These oils show antibacterial properties and further research should be considered to
explore them as viable alternatives to topical antibiotics for common infections such as
bacterial dermatitis, folliculitis, and impetigo.
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Introduction:

Essential oils (EOs), also called volatile, ethereal oils or aetherolea, are aromatic oily,
hydrophobic liquids retrieved from various plant components: buds, flowers, fruits, twigs,
bark, wood or roots. These oils are “essential” in that they carry the scent, or essence, of
the plant they are obtained from.

Although essential oils have been used medicinally at different periods in history, their
use has declined since the institutionalization of mainstream modern medicine. However;
over the last few decades interest in essential oils has revived as alternative therapies and
“green” consumerism have grown in popularity." The antibacterial properties of these
essential oils have been recognized for decades®and is currently an avid topic of
research.®**

The objective of this study is to further that research; to increase the knowledge base for
those looking for a natural alternative to drug based treatment of common infections. This
paper should be an expansion and aggregate of the already wide collection of research on
the anti-microbial effects of EOs, while focusing specifically on their effects on common
bacteria of the human skin and nasopharynx.

Methods:

Essential Qils:

The following essential oils were used: clove, cinnamon, eucalyptus, oregano, tea tree,
thyme and a blend of oils known as “Thieves” which contains cloves, lemon, cinnamon,
eucalyptus radiata and rosemary. All oils were purchased from the Young Living
Company which extracts these oils via steam distillation.

Commercially the vast majority of EOs _
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The Apparatus:
The materials used include the following: essential oils, approximately 1300 (85 mm)

petri dishes, nutrient agar, micropipettes (100-1000 pl), approximately 700 micropipette
tips, 1300 blank discs, 1300 cotton swabs, Bunsen burner, forceps, incubator,
micrometer, and three bacterial strains: Staphylococcus aureus, Staphylococcus
epidermidis, and Streptococcus pneumoniae.

Procedure:

Seven essential oils were ordered from the Young Living Company: clove, cinnamon,
eucalyptus, oregano, tea tree, thyme and a blend of oils known as “Thieves.” The
experiment was carried out over four separate three day sessions.

On the first day of each session, nutrient agar was prepared according to the
manufacturer’s directions, autoclaved at 120° C for 15 minutes and poured into the group
of petri dishes that was to be made for that session. The agar set for at least 20 minutes to
cool and solidify. The plates were labeled according to bacteria, oil, and oil
concentration. The cultures of the bacteria were gram stained and examined under a
microscope to confirm the presence of the expected bacteria and rule out contamination.
Staphylococcus aureus were gram-positive and the bacteria were round and in the
characteristic clusters. Staphylococcus epidermidis were gram-positive cocci, arranged in
diplococci with two cells next to each other. Streptococcus pneumoniae were gram-
positive, lancet formed diplococci, alpha-hemolytic and anaerobic. The oils were also
blended into their respective dilutions with V6 oil.

On the second day the bacteria were inoculated and swabbed onto the petri dishes using
proper sterilization technique. One sterile cotton applicator was used with each
inoculation and the plates were streaked for lawn growth. Eleven blank %4” cotton discs
were placed on an empty, sterile petri dish and 12 pul of essential oil was dropped on each
blank disc. Then, using sterilized forceps, the disc was placed on the appropriate
inoculated petri dish. The plates were then incubated at 37° C for at least 48 hours.

After the incubation period, the minimum diameter of inhibited growth was measured in
millimeters using a micrometer. Each petri dish was measured independently by two
examiners and correlated. In the case of a gross discrepancy a third examiner assessed the
sample and an average was recorded.



Results:

Thyme achieved the overall broadest spectrum antibacterial action against the organisms
tested. Cinnamon and oregano were the next most promising with only cinnamon
showing a gradient effect as the concentration was reduced.
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Discussion:
The oils:

Essential Oils have been used for medicinal purposes since ancient times. In the modern
era, the vast majority of research into the aromatic substances is divided evenly between
the two very different fields of food preservation and aromatherapy. There is a broad
spectrum in both the quality and the pragmatic application of most of this research. There
is hundreds of years® worth of high quality research that shows the efficacy of essential
oils. This study aims to give the alternative health practitioner a scientifically astute,
well-designed, pragmatic study of the effects of essential oils on common epidermal
bacteria.

While the antimicrobial properties of essential oils have been adequately demonstrated,
the mechanisms of action have only been explored in the last couple of decades®. Most
research has focused on the disturbance of the lipid bilayer of the cytoplasmic membrane
by hydrophobic hydrocarbons’ causing leakage of ions and other cell contents®®.

Previous research suggests phenolic hydrocarbons possess the strongest antibacterial
properties*®*°. Examples of phenolic compounds include carvacrol, thymol and eugenol,
the major constituents of oregano, thyme and clove oils respectively. This study supports
that research with oregano and thyme consistently showing strong inhibition of all three
bacteria. The mechanism of action of phenolics is generally agreed to be disturbance of
the cytoplasmic membrane, disruption of the proton motive force, electron flow, active
transportation and coagulation of cell constituents™*2.



Eucalyptol (1,8-cineole) is a monoterpenoid known to have similar antibacterial mode of
action to the phenolic hydrocarbons®® and is found in concentrations between 34-92% in
Eucalyptus essential oil***°. This range exists because there are over 700 species of
Eucalyptus plants'* and some of these plants are known to have more than 20 active
constituents which may vary from species to species and even within the same species
depending on the age of the plant or even the season in which the oil was
obtained****"8_ Furthermore; while eucalyptol is the principle active compound, studies
have shown other minor constituents have a sometimes additive, sometimes synergistic
role to play as well**%%%,

Tea tree oil is a widely used antimicrobial in a wide variety of cosmetic and personal
hygiene products with widely accepted antimicrobial properties?*. The main active
components of tea tree oil consist of oxygenated terpenoids®*?>. The principle active
terpinoid is considered to be terpinen-4-ol which makes up 40% of some tea tree 0ils**%
and seems to be more effective alone, than in concert with other tea tree components
against at least a few species of bacteria®®. Studies done with electron microscopy reveal
that tea tree oils inhibit cell division and lead to apoptosis by coagulation of cytoplasmic
constituents while leaving the cell wall and cytoskeleton relatively intact®.

The active component of cinnamon oil; cinnamaldehyde, is known to be effective against
E. coli, Salmonella typhimurium and Photobacterium leiognathi?’. Unlike other lipophilic
hydrocarbons, cinnamaldehyde seems to have no effect on the lipid bilayer but instead
acts by competitively inhibiting the biotin binding site of carboxytransferase effectively
blocking the cells ability to utilize ATP. This indirectly affects the cells ability to retain
vital ion concentrations and maintain cell wall integrity®?°,

This study can quantify and qualify the effectiveness of Thieves oil blend. It is a mixture
of several different oils and because it is a brand blend there has been no research done
on its mode of action. While one could describe the mode of action of each individual
ingredient, analysis of possible synergistic or antagonistic effects of the combined oils is
beyond the scope of this study.

While there is ample evidence in this study that these seven essential oils inhibit bacterial
growth, there was not the kind of gradation one might hope for as the concentration was
decreased. Cinnamon bark was the only oil that still showed effectiveness at 1/10 and
1/100 concentrations, and even then only against S. aureus. Because Minimum Inhibitory
Concentrations (MIC) were not determined or investigated before the start of the
experiment it is possible that the obtained oils were already at MIC.

Sources of potential error:
The largest source of potential error was made when the oregano and thyme were tested

against the S. epidermidis. In these cases the cotton discs were placed on the agar before
the oil was dropped on the disc. The discs may have had a harder time absorbing the oil



in these cases, possibly because it already soaked up some condensation from the agar.
This may have caused some of the oil to seep off the disc and into the agar.

There was an incident on November 22, 2010 in which the researchers entered the lab
and found the door to the incubator was not fully closed. No drop or rise in internal
temperature of the incubator was noted and results for the affected samples were within
expected values. Some, but not all, samples of S. aurous vs. tea tree, clove and eucalyptus
oils may have been affected.

Potential future experiments

There are obviously many more bacteria and essential oils that can be tested. There is an
indefinite number of combinations that can be explored with this type of research.
However, while finding what oil works best against which bacteria would be interesting it
would probably be more practical to find what oil inhibits the broadest spectrum of
bacteria.

Testing the essential oils against Streptococcus pyogenes, a major cause of bacterial
pharyngitis/tonsillitis may be used as a launch pad to a natural alternative to systemic
antibacterial treatments for these conditions. The right blends of these essential oils may
make an effective gargle for early upper respiratory tract infections as a prophylactic
against acute otitis media.

Probably the most important avenue of future research would be to move from in-vitro to
in-vivo trials. Some of this has already started with tea tree and eucalyptus oil in dental
health®. Eucalyptus and tea tree oil already have uses in cosmetic and personal hygiene
products like shampoo, could it be developed as a substitute for aluminum based
deodorants, or as a non-alcohol based anti-bacterial hand sanitizer, or even surgical prep
solution?
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