CUTANEOUS ANTIBACTERIAL EFFECTS OF PLANT DERIVED ESSENTIAL OILS
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Medicinal plants have been widely used to treat various cutaneous diseases. Medicinal
and aromatic plants form a large group of economically important plants that have
been used for health and medical purposes for several thousands of years. Out of
about 250,000 higher plant species on earth, it is estimated that 35,000 to 70,000
species have been used in some cultures for medicinal purposes
1. However, due to the vast amount of plants that are well known for their antibacterial
properties, it is hard to distinguish the most effective ones.

The hypothesis that peppermint (Mentha balsamea) and grapefruit (Citrus paradisi)
essential oils have the same antibacterial properties as broad spectrum antibiotics will
be tested. The experiment will compare the effects of peppermint and grapefruit
essential oils and penicillin on four cutaneous disease causing bacteria.

Introduction

Antibacterial agents are significantly important in reducing the global burden of
infectious diseases. However, as resistant pathogens develop and spread, the
effectiveness of the antibiotics is diminished #. The drastic increase in bacterial
resistance, and their increasing frequencies worldwide pose a very serious threat to
public health>.

In this study, it is hypothesized that some plant species have antibacterial properties
that can be used to treat certain cutaneous diseases. Peppermint and grapefruit, will
be tested for their antibacterial chemical properties on four different common
cutaneous disease causing bacteria. These bacteria include Staphylococcus aureus
which causes boils and scalded skin syndrome, Streptococcus pyogenes which causes
impetigo, Propionibacterium acnes which causes acne, and Escherichia coli which are
opportunistic skin pathogens. Two versions of the essential oils will be tested on each
organism. The first version will be oils that are three times distilled and purchased
from Sigma-Aldrich. The second version will be made in our lab at Dalton State College
(DSC) using hydro-distillation.

Peppermint plants will be grown in a greenhouse using a hydroponic system. Hydroponics
is the growing of plants with nutrients and water, and without soil. The water must be
delivered to the plant root system. The root system can be enclosed, misted, or could be
directly submerged into the nutrient solution. A large tray of plants may be watered from
below by filling the entire tray with water and then draining all excess water: a technique
similar to top flood irrigation. The leaves from these peppermint plants will then be used
to extract essential oils through hydro distillation.
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Organic grapefruit will be purchased from a whole food store. The zest from the grapefruit
will be used to derive grapefruit essential oil by hydro-distillation. Hydro-distillation is a
simple form of steam distillation which is often used to isolate non-water soluble, high
boiling point natural products. The advantage of this technique is that the desired

material distills at a temperature below 100 °C. The essential oils of the distillate will then
be extracted and analyzed.
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The chemical composition of the company made oils will be compared with the DSC-made
oils using gas chromatography and mass spectrometry. Then, the antibacterial properties
of the oils will be tested using a disc diffusion method.

Disk diffusion testing utilizes impregnated paper disks with oils or antibiotics. S. aureus,

S. pyogenes, P. acnes and E. coli are spread on separate 5% sheep blood agar plates to
obtain confluent growth. The impregnated disks are placed on top of these lawns and

incubated at 37° for 24 hours. If the essential oils inhibit the bacteria from growing, there

will be an area around the paper disk where the bacteria have not grown. This is called a
zone of inhibition. These zones of inhibition are measured in millimeters across the
diameter of the zone. Experimental and control groups will be compared.

References

1.Guidelines for the appropriate use of Herbal Medicine (1998.Retrieved from www.apps.who.int/medicinedocs/en/d/Jh2945e.com.
2.Amos,Evan.(2014,july 04).Peppermint. Retrieved from www.en.wikipedia.org/wiki/Peppermint.com.
3.Grapefruit.Retrieved on www.wikipedia.org/wiki/Grapefruit.com.
4.Al Nayem Chowdhury, M. Ashraf zzaman, Hazrat Ali, Lutfun Nahar Liza, Kazi Mohammad Ali Zinnah. Antimicrobial Activity of Some

Medicinal Plants against Multi Drug Resistant Human Pathogens.* Advances in Bioscience and Bioengineering. Volume 1, Number 1, 2013, pp. 1-24.
5.Levy, S.B., Marshall, B. (2004) Antibacterial resistance worldwide: causes, challenges and responses. Nature Medicine, 10, pp. 122-129.
6.The Six Types of Hydroponic Systems. Retrieved from www.hydroponicsonline.com/blog/the-six-types-of-hydroponic-systems-part-1.com.
7.Essential Oil Steam Distiller. Retrieved from www.crucible.org/essential_oil_distiller_operation.com.

POSTER TEMPLATE DESIGNED BY GENIGRAPHICS ©2012
1.800.790.4001 WWW.GENIGRAPHICS.COM

8.sterm.(2015,January 20).E coli gram stain. Retrieved from www.microbeworld.org/component/jlibrary/?view=article&id=13348.com.
9.Streplococcus pyogenes.(2015,January 10).Retrieved from http://thedeadlydisease.blogspot.com/2015/01/streptococcus-pyogenes.html
10.Garth.(2011,october 11).Staphylococcus aureus. Retrieved from
www.microbeworld.org/index.php?option=com_jlibrary&view=article&id=7611.com

11.Blaylock,Bob.(2011,March 14).Propionibacterium Acnes. Retrieved from www.commons.wikimedia.org/wiki/File:Propionibacterium_acnes.com.

12.Antimicrobial Susceptibility Testing of Neisseria meningitides, Haemophilus influenza, and Streptococcus pneumonia,
Chapter 11.Retrieved from www.cdc.gov/meningitis/lab-manual/chpt11-antimicrobial-suscept-testing.com
13.lyengar, M.A. (1985) Study of Crude Drugs. . 2nd edn. College of Pharmaceutical Sciences, Manipal, pp. 13 — 78.

~ Escherichia coli
:{,\J“‘)—/\k,\: G Gram negative rods

e Associated disease:

: Opportunistic skin

pathogens

Streptococcus
pyogenes

Gram positive cocci
Associated disease:

Impetigo
. 11
‘o
WLt OF o .
Staphylococcus : » _ Propionibacterium
aureus 4 acnes

. 1
Loy |
T ]
%_’ M"‘“ e
s

Gram positive cocci Gram positive rods

Associated disease: ' \ - Associated disease:
Boils and scalded skin ¥ %, Acne
syndrome ,,ik ,4\
Y j ot
Growth 12

Antimicrobial
disk

Zone of
inhibition
{no growth)

Use a ruler with a handle
if calipers are unavailable

Disk Diffusion Test showing zones of inhibition

Expected Results

Traditionally used medicinal plants produce a variety of compounds of known
therapeutic properties 3 .Natural antibacterial plant extracts with minimal side effects
to host cells are more desirable because they decrease the risk of side effects like
allergic reactions that may result in secondary infections. In addition, increased
antibiotic resistance has lead researchers to explore various plants, whether previously
used for medical purposes or not. Although peppermint and grapefruit extracts are
used in skin care products, their possible antibacterial effects on other cutaneous
diseases will be tested. The proposed hypothesis is that peppermint and grapefruit
extracts will equally work against various cutaneous bacterial pathogens. Purity and oil
extraction methods are important in determining the antibacterial efficacy these
plants have on target organisms. For further comparison, the positive control will be
penicillin and the negative will be water. We expect to see zones of inhibition similar to
penicillin with the use of essential oils. In addition, the zones of inhibition from oils
derived at DSC are expected to be greater than those bought from Sigma-Aldrich.
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