Antimicrobilal Effects of Essential Oils on Staphylococcus aureus
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Introduction Results Conclusions
The use of essential oils has become more popular Saro 1% |10 min| 30 min | 60 min Patchouli 1% |10 min| 30 min | 60 min Saro + Patchouli 1% 10 min| 30 min | 60 min Our preliminary data has shown that the essential oils patchoull
o UD 200+ | 200+ | 200 + UD 200+ | 200 + 0 UD 200+ | 200 + 0 and saro have antimicrobial properties. The addition of the 3%
as researchers explore new treatments for antibiotic _ _ : . . . -
resistant bacteria. Beyond antibacterial properties 1:10 200+ | 200+ | 200 + 1:10 200+ | 200+ | 200 + 1:10 200 + 65 0 concentration of patchouli to the media cause_d a steep _decllne in
essential oils have antifungal and antiviral effects: 1:100 | 200+ | 200+ | 200+ L0 200+ | 2004 40 1:100 2l ¢ ! t)hnee rr]]lcj)mrbenregjl S;ﬁpt?gcl:(t)grq gfgfo agr:equqcr)mlr?gl'teeSd Oﬁ\re grgg'i'cfgtce);
_ _ _ ur, y | wth was inhibited. iti
(Hyldgaard et. al, 2012). Tea tree oil has been shown 1:1000 28_ 198_ 183_ 1'100_0 200? 195_ 2 : 1:1000 _ 20_ 2 _ 0 _ 3% saro to the media inhibited Staphylococcus aureus growth,
to be useful in dental applications, acne treatments, Saro 290 | 10 min| 30 min | 60 min Patchouli 2% |10 min| 30 min | 60 min Saro and Patchouli 2% |10 min| 30 min | 60 min a|though the inhibition was greatest at 10 minutes. The
tinea pedis (athlete’s foot), and bacterial vaginosis UbD 200+ | 200+ | 200 + UbD 199 | 200 + /1 UbD 200+ | 200+ | 200 + antimicrobial properties of the saro seemed to have “worn off” as
(Carson et. al, 2006). Another essential oil, cinnamon 1:-10 200+ | 200+ | 200 + 1:-10 200 + 182 27 1:-10 200 + | 200 + 98 time passed after the initial inoculation, allowing more bacteria to
bark oil, has shown synergistic properties with tea 1:100 | 200+ | 200+ | 200 + 1:100 40 41 5 1:100 200+ | 95 21 grow:
tree and other essential oils (Nuryastuti et. Al, 2009). 1:1000 | 200+ | 188 | 200+ 1:1000 4 3 0 1:1000 94 23 3 Wh chouli and vined. bacterial "
Saro 3% |10 min| 30 min | 60 min | | Patchouli 3% |10 min| 30 min | 60 min Saro and Patchouli 3% |10 min| 30 min | 60 min €N patchotlll and saro were combined, bacterial growth was
severely inhibited as time went on. After 60 minutes almost no
There are many essential oils and much information ubD 200+ | 200+ | 200 + uD 200 + | 200 + | 200 + ubD 200+ | 30 0 colonies remained. Even at the 2% concentration, (1% patchouli,
has yet to be discovered about them. Two essential 1:10 200+ | 200+ | 200 + 1:10 200+ | 200+ | 200 + 1:10 200 + 3 0 1% saro) all growth was inhibited by 30 minutes when the the oils
oils that are said to exhibit antibacterial properties are 1:100 | 200+ | 200+ | 200 + 1:100 200 + | 200+ | 200 + 1:100 65 1 0 were put together in a blend at 3% concentration (1.5% patchoul
saro  (Cinnamosma  fragrans) and  patchoul 1:1000 | 37 | 43 | 53 1:1000 | 200+ 156 | 16 1:1000 12 | 0 0 and Lo saro). Tnis coud suggest addiive or synergisic
' i ' ' UD 200+ | 200+ | 200 + UD 0 0 0 UD + +
essential oils can play a large role in the future in _ _ _ 200 200 4 Several issues make it difficult to interpret our data. The controls
regards to seeking alternative ways to treat skin 1:10 | 200+ | 200+ | 200 + 1:10 0 0 8 1:10 200+ | 200+ | 200 + during the patchouli trial had no growth. We believe this error was
infections, including MRSA. 1:100 | 200+ | 200 + | 200 + 1:100 0 0 0 1:100 200+ | 200+ | 200 + due to inoculation of the bacteria too early after the test tubes and
1:1000 199 | 200+ | 200 + 1:1000 0 0 0 1:1000 54 35 71 water were taken out of the autoclave. During the saro and
_ _ UD = Undiluted patchouli combination trial, there was a high amount of growth In
The goal of our research was to Investigate the - the 2% concentration. This issue could possibly be from oil
antibacterial properties of patchouli and saro in vitro inoculation errors or pipette errors. Lastly, some inactivation broth
against a common skin pathogen, Staphylococcus 3% Saro effect on Staphylococcus aureus 3% Patchouli effect on plates (S+P, control, 60 min) had little to no growth on them, their
aureus. We set up a time kill assay in order to Staphylococcus aureus iclliering] eliiiee (e miele Grevil. e mslpve Uik coll e
cvaluate how quickly the ois infibited growth of he o o By Bl s e Bln on repesng hese
bacteria. Our data suggests th?‘t_there J2 ad(_j't've 180 180 research, we will further investigate the potential synergistic
or synergistic effect when combining these two olls. 160 160 properties of these two oils, testing more specific concentrations of
O @ oils (ex. 2.0%, 2.25%, 2.50%, etc.) will help up determine a
S 140 S 140 minimum inhibitory concentration (MIC) value that can help us
Methods L_CS 120 L_CS 120 mathematically evaluate the level of synergism.
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obtained by microbead inoculation (Presque < 40 < 40
Isle) Christoph, F., Stahl-Biskup, E., & Kaulfers, P.-M. (2001). Death Kinetics of
20 20 Staphylococcus aureus Exposed to Commercial Tea Tree Oils s.I. Journal
Time Kill Assay 0 0 - of Essential Oil Research, 13(2), 98-102.
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— Staphylococcus aureus was inoculated into 10 min 30 min 60 min 10 min 30 min 60 min Carson, cc._"F., Hammer, K. A., & Riley, T. V. (2006). Melaleuca altemifolia (Tea Tree)
solutions containing different concentrations of rime rime e e a3 s
essential oils, Tween 80, and distilled water Christoph, F., Stahl-Biskup, E., & Kaulfers, P.-M. (2001). In vitro Evaluation of the
. : N 2% and 3% Saro and Patchouli effect on Staphylococcus aureus controls Antibacterial Activity of B-Triketones Admixed to Melaleuca Oils. Plant Med,
Concentrations of_ each oll(s): 1%, 2%, 3% Staphylococcus aureus 67, 768-771. -
and control (no ()||) Hyldgaard, M., Mygind, T., & Meyer, R. L. (2012). Essential Oils in Food
_ _ _ 200 200 Preservation: Mode of Action, Synergies, and Interactions with Food Matrix
 Patchouli and saro combination 3% = 1.5% 180 180 Components. Frontiers in Microbiology, 3. doi:10.3389/fmich.2012.00012
' 0 Nuryastuti, T., van der Mei, H. C., Busscher, H. J., Iravati, S., Aman, A. T., & Krom,
patchoull and 1.5% saro 160 B. P. (2009). Effect of Cinnamon Oil on icaA Expression and Biofilm
—  After 10’ 30’ and 60 minutes, 100'“'— of the $ $ 160 Formation by Staphylococcus epidermidis. Applied and Environmental
: . . . Q140 A Microbiology, 75(21), 6850—6855. doi:10.1128/AEM.00875-09
solutions were pIaCEd Into an inactivation broth g g 140 S. Cassella (Reader in Biomedical Sciences, J. P. C. (2002). Synergistic antifungal
containing lecithin, yeast extract, and peptone © 120 © 120 activity of tea tree (Melaleuca alternifolia) and lavender (Lavandula
: L _ O O angustifolia) essential oils against dermatophyte infection. International
Serial Dilutions & Platlng S 100 e 100 Journal of Aromatherapy, 12(1), 2—15. doi:10.1054/ijar.2001.0127
: — : : : — - Negri, M., Salci, T. P., Shinobu-Mesquita, C. S., Capoci, I. R. G., Svidzinski, T. I. E.,
— Serial dilutions of each inactivation broth were 8 80 8 80 & Kioshima, E. S. (2014). Early State Research on Antifungal Natural
performed: 1:10, 1:100, and 1:1000 containing g 60 g 60 Products. Molecules, 19(3), 2925-2956. doi:10.3390/molecules19032925
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incubated, colonies were counted 0 . . o . . | - - -
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