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Abstract

Essential oils are concentrated natural extracts derived from plants, which were proved to be good sources of bioactive
compounds with antioxidative and antimicrobial properties. Aim of the study is to determine the antimicrobial activity of
thyme oil, oregano oil and helichrysum oil individually and also all three combined as a fourth group against Streptococcus
mutans, Staphylococcus aureus, Enterococcus faecalis, Candida albicans. Agar well diffusion method was used to determine
the antibacterial activity of different concentrations of the chosen essential oils. Individually, at 100pl concentrations against S.
Mutans Thyme oil and Helichrysum oil are effective in inhibition followed by all three combinations. At 100pl concentrations
against S. Aureus combination oil holds the highest zone of inhibition followed by Oregano oil. Thyme oil was most effec-
tive against E. Faecalis and least effective was helichrysum oil. Thyme oil was more effective against C. Albicans followed by
Oregano oil and combination oil where as helichrysum oil was the least effective oil against oral pathogens.
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Introduction or little contribution to add a synergistic effect. It has also been
documented that straight addition of aromatic plant essential oils
Since the late twelfth century, essential oils which are also called and extracts to foodstuffs provides an antioxidant or antimicro-
volatile oils derived from natural plant extract, have been used as bial effect to their products [3].
alternative medicines and set off wides pread in the second half
of the sixteenth century [1]. In consideration of developments Essential oils can be extracted from the plant plants like leaves,
which we achieved in the scientific field, the medicinal properties flowers, barks, seeds etc. Oils cannot be directly grinded from the
of plants have encountered a huge interest on account of its less above mentioned parts but it has to undergo multiple complex
toxic nature, better pharmacological activities and economic vi- purifying methods like distillation, hydrodistillation, solvent ex-
ability [1, 2]. Essential oils, a group of compounds can be termed traction etc [4].
as additives obtained from the plants. In recent times, natural
products are on a competitive track among food industries in Specifically the antimicrobial activity of essential and extracts has
which direct addition of natural plants and oils to their products been the base for many applications in various industries, includ-
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ing food preservation technology, pharmaceuticals, alternative
medicine and natural therapies |5, 6]. Essential oils were success-
ful in treating several oral conditions including pain, gingivitis and
even to reduce postoperative pain after extraction. This induced
the interest in research to innovate the antibacterial activity of
certain plant essential oils in their particular specialism.

Thymus vulgaris is a species of evergreen plant belonging to La-
miaceae family originating from Mediterranean regions has nu-
merous medicinal values and in recent times it turns wondets in
dentistry too. Thymus vulgaris leaves oil or extract has also been
used in the treatment of sore throat, tonsillitis, gum diseases,
rheumatism, and arthritis [7]. Thymol and carvacrol contents of
the oil were believed to be responsible for the antimicrobial ac-
tivities of Thymus vulgaris oil [8]. This essential oil has been con-
sidered as an antiseptic, antimicrobial, antispasmodic, antioxidant,
and antitussive agent.

Helichrysum italicum is a typically Mediterranean plant. Basically,
essential oil is present in all green parts of the plant. This plant
oil has been known for its good anti inflammatory and antimi-
crobial activity against Staphylococcus aureus strains, reducing
both their growth and some of the enzymes such as coagulase,
DNAse, thermonuclease, and lipase [9]. The main components
of this essential oil were a-pinene, neryl acetate, x-cedrene, nerol,
a-curcumene, y-curcumene, and geranyl acetate.

https://scidoc.org/IJDOS.php

Oregano essential oil (OEO) is well known for its antimicrobial
properties, as well as its antifungal and antioxidant actions. The
major constituents, carvacrol (55-85%) and thymol (0-5-10%),
have the most potent antimicrobial activity due to their phenolic
structure [10]. Selectivity against Gram-negative bacteria but with
lesser activity against Gram-positive Lactobacillus and Bifidobac-
terium has been observed.

So the aim of the study is to determine the antimicrobial activity
of thyme oil, oregano oil and helichrysum oil individually and
also all three combined as a fourth group against Streptococcus
mutans, Staphylococcus aureus, Enterococcus faecalis, Candida
albicans.

Materials and Methods
Essential Oils

Three most commonly used and promising essential oils were
brought from the commercial market to check for their antimi-
crobial against oral pathogens. Thyme oil ( Thymus vulgaris),
Helichrysum oil ( Helichrysum italicum), Oregano oil (Origanum
vulgare) were the chosen essential oils for this study. We tried to
get the original oil with good quality with no added artificial or
synthetic compounds.

Figure 1. a. Antimicrobial activity of Thyme oil against C. Albicans. b. Antimicrobial activity of Helichrysum oil against E.

Faecalis.
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Figure 2. a. Antimicrobial activity of Helichrysum oil against S. Mutans. b. Antimicrobial activity of Oregano oil against S.

Mutans.
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Figure 3. Antimicrobial activity of thyme oil against S. Mutans, S. Aureus, E. Faecalis, C. Albicans.
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Results
Micro Organisms

Agar well diffusion method was used to determine the antibacte-

The most commonly found oral microorganisms were chosen for tial activity of different concentrations of the chosen essential
the study. Streptococcus mutans, Staphylococcus aureus, Entero- oils like thyme oil, oregano oil, Helichrysum oil and all three com-
coccus faecalis and Candida albicans were selected. Microorgan- binations of it against S. Mutans, S. Aureus, E. Faecalis, C. Albi-
isms were obtained from the Department of Pharmacology and cans (Figure 1 and 2). Antimicrobial efficacy of thyme oil against
Nanotechnology, Saveetha University. oral pathogens in different concentrations was shown in Figure
3. Antimicrobial efficacy Helichrysum oil against oral pathogens
Antimicrobial Analysis in different concentrations was shown in Figure 4. Antimicrobial
efficacy Oregano oil against oral pathogens in different concen-
By well diffusion method, the antibacterial activity of thyme oil, trations was shown in Figure 5. Antimicrobial efficacy of all three
oregano oil and helichrysum oil and a combination of all the above essential oils against oral pathogens in different concentrations
three essential oil as a fourth one were studied against Streptococ- was shown in Figure 6. Mean zone of inhibition was found to be
cus mutans, Staphylococcus aureus, Enterococcus faecalis and increased as the concentration of the essential oils gets increased.
Candida albicans. Secondary cultures of microbial suspension
were dispersed evenly on the surface of Mullen Hinton agar and At 100pl concentration for thyme oil, the maximum zone of in-
Rose Bengal agar plates using a sterile spreader. Four wells were hibition for S. Mutans, S. Aureus, E. Faecalis, C. Albicans was
made in each plate by a well cutter. Different concentrations of higher when compared with their respective antibiotic. At 100ul
each essential oil (25ul, 50ul, 100ul ) were incorporated through a concentration for helichrysum oil, the maximum zone of inhibi-
sterile micropipette in to the wells created on the agar plate using tion for C. Albicans was found higher than fluconazole. When
sterile cotk borer. The plates were then incubated at 37°C for 24 compared with their respective antibiotics for oregano oil, at
hours to 48 hours. Commercial antibiotic ampicillin (50mg/ml) 100yl concentrations the maximum zone of inhibition was found
was used as a positive control for S. Mutans, S. Aureus, E. Faecalis higher against all four oral pathogens. When all the three essential
and fluconazole (50mg/ml) was used as positive control for Can- oils are combined, it gives an absolute synergistic effect where the
dida albicans. The zone of inhibition (mm) was recorded for each maximum zone of inhibition was found at 100pl compared with
plate and compared with control. All the tests were replicated in antibiotics.

triplicate for analysis.

Individually, at 100ul concentrations against S. Mutans Thyme

Figure 4. Antimicrobial activity of Helichrysum oil against S. Mutans, S. Aureus, E. Faecalis, C. Albicans.

Figure 5. Antimicrobial activity of Oregano oil against S. Mutans, S. Aureus, E. Faecalis, C. Albicans.

Figure 6. Antimicrobial activity of combination of all three essential oils against S. Mutans, S. Aureus, E. Faecalis, C. Albi-
cans.
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oil and Helichrysum oil are effective in inhibition followed by all
three combinations. At 100ul concentrations against S. Aureus
combination oil holds the highest zone of inhibition followed by
Oregano oil. Thyme oil was most effective against E. Faecalis and
least effective was helichrysum oil. Thyme oil was more effective
against C. Albicans followed by Oregano oil and combination oil
where as helichrysum oil was the least effective oil against oral
pathogens.

Discussion

Since classical times, traditional plants and their extracts, oils have
been used for varied medicinal purposes but without the exact
mechanism of action and complete knowledge about the interac-
tion with themicro organisms [1, 11]. Numerous essential oils are
available nowadays even commercially.

Thyme (Thymus vulgaris) is a very popular herb that plays an
important role in world cuisine. It is a flavoring for many meat-
based foods. Its essential oil was shown to have antimicrobial, and
anti-inflammatory properties [12]. Essential oils of thyme species
that contain higher amounts of carvacrol and thymol, present
stronger antimicrobial effect [13]. Thyme oil was most effective
against S. Mutans and E. Coli at 100pl concentrations with a max-
imum zone of inhibition. According to Fournomiti et al, thyme
oil showed good antimicrobial activity against E.Coli, Klebsiella
oxytoca |11, 14].

Helichrysum italicum as an antimicrobial and anti-inflammatory
agent because of its flavonoids and terpenes which were effec-
tive against bacteria (e.g. Staphylococcus aureus) and its acetophe-
nones, phloroglucinols and terpenoids displayed antifungal action
against Candida albicans [15, 16]. According to our study results
at 100yl concentration for helichrysum oil, the maximum zone
of inhibition for C. Albicans was found higher than fluconazole.
When compared with other oils, helichrysum has lower antimi-
crobial activity.

Among various products of oregano oil thymol and carvacrol [15,
17] are the main components which are responsible for its anti-
oxidative, antimicrobial and antifungal effects[18, 10, 19]. A main
component of oregano essential oil (more than 60% of the oil
composition) is carvacrol, a monoterpenoid phenol, which can
also be found in thyme or bergamot, but in lower concentrations
[20]. According to the study results, oregano oil shows very good
antimicrobial activity against all four oral pathogens chosen for
this study. All other essential oils show good antimicrobial activ-
ity at 100ul concentration but only in oregano oil it shows good
antimicrobial activity even at 50ul concentration. When we are
adding up all three essential oils in equal concentrations we get a
synergistic effect and have good antimicrobial activity at 25ul con-
centration, 50l concentration and at 100pl concentration when
compared with their respective antibiotic.

According to researchers thinking, the antibiotic era may end soon
and so a perfect alternative to antibiotics may be of herbal plants
and oils. The essential oils, as natural extracts, with low adverse ef-
fects, may become reliable alternatives in antimicrobial fight. This
could benefit more patients from their local treatments like skin
infections due to bacterial infections even to the infections which
are hard to control. Further studies are needed in order to find the

https://scidoc.org/IJDOS.php

proper ways to deliver the active antimicrobial compounds.

Conclusion

The following chosen essential oils have good antimicrobial
property against S. Mutans, S. Aureus, E. Faecalis and C. Albi-
cans. Among all oregano oil and thyme oil were most effective
against oral pathogens, Helichrysum oil when used alone does
not show much activity but when added with other essential oils
shows good antimicrobial activity.
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