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ABSTRACT
Essential oils have long been used in history to help aid a variety of health concerns. With the wide range of aromatherapy oils available, people are
finding more and more uses for them, especially in the home and at work in getting good air quality. Many ways are made to achieve good air quality
and free from microorganisms both pathogens and non-pathogens with the use of air filters, ultraviolet light, and which is now developed with
aromatherapy. Lavender (Lavandula angustifolia Mill), rosemary (Rosmarinus officinalis L.), and ylang-ylang (Cananga odorata (Lamk.) Hook)
essential oils have been used as aromatheraphy. The observing ungrowth bacterial colonies based on the time of evaporation of aromatherapy and the
concentration of essential oils, can be searched that has the best antibacterial effect. The replica platting method was used in this research to conduct
antibacterial activities, determined the inhibitory concentration and to determine the evaporation time of lavender, rosemary, and ylang-ylang essential
oils. The concentration variation of essential oil was 5%, 7.5%, and 10% v/v and also variation of evaporation time during 30, 60, and 90 min. The
result showed that a minimum inhibitory concentration respectively, 5% v/v with effective duration in 60 min for lavender and ylang-ylang essential
oils that be required to have the effect on reducing the population of airborne bacteria and 7.5% for rosemary with effective duration in 90 min.
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INTRODUCTION
Form of alternative medicine that uses volatile plant materials,
known as essential oils and other aromatic compounds for the
aromatherapy is a purpose of altering a person's mind, mood,
cognitive function or health. Some essential oils such as tea tree
have demonstrated anti-microbial effects, but there is still a lack
of clinical evidence demonstrating efficacy against bacterial,
fungal, or viral infections. Evidence for the efficacy of
aromatherapy in treating medical conditions remains poor, with a
particular lack of studies employing rigorous methodology, but
some evidence exists that essential oils may have therapeutic
potential1.
Essential oil can be inhaled, massaged onto the skin, diffused into
the air, applied as a compress, or placed in a bath for soaking.
Diffusion is normally used to calm or soothe nerves or treats some
respiratory problems and can be done by spraying oil-containing
compounds into the air in fashion similar to an air freshener. It
can also be done by placing a few drops of essential oil in a
diffuser and turning on the heat source. Sitting within threefeet of
the diffuser, a treatment normally lasts about 30 min2,3.
Aromatherapy is a method of healing by using the aroma power
derived from essential oil. In developed countries like England,
essential oil has been used as an antiseptic to kill germs that are
transmitted through the air in public places. The use of chemical
antiseptic as airborne bacteria killers has side effects because it
can leave residues or cause microbial resistance. Therefore, using
of aromatherapy oil can kill microorganisms or reduce the
number of airborne bacteria because in general essential oil
contain chemical compounds such as alcohols, phenols, esters,

sesquiterpenes that have antiviral, antifungal, bacteriostatic or
bactericidal effects4,5. There are several types of aromatherapy
that have antibacterial effects, such as tea tree oil, rose,
sandalwood, lavender, geranium, ylang-ylang, eucalyptus,
peppermint, rosemary, thyme, and others6-8.
Research on the antibacterial effects of lavender, rosemary, and
ylang-ylang oils is necessary to maximize the potential of this
plant. Testing was done to reduce the number of bacteria in a
room so we can get the clean and healthy air quality. The test was
conducted by replica platting with observing ungrowth bacterial
colonies based on the evaporation time of aromatherapy and the
concentration of lavender, rosemary and ylang-ylang essential
oils, so the best antibacterial effect can be searched. Evaporation
of this essential oils using electric aromatherapy equipment
(diffuser).
MATERIALS AND METHODS
Material
The material used in this research were lavender 100% purity
essential oil, rosemary 100% purity (Narwastu®) and ylang-ylang
100% purity essential oils (Bali Tangi®). Alcohol 70%
(Brataco®), aquadest (Brataco®), trypticase soy agar (TSA) (EMerck®).
Instruments/equipment/apparatus
Aromatherapy diffuser (Kris®), Autoclave (All American™),
spirit lamp (Pyrex®), Petri dish (Pyrex®), incubator
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(Memmert™), test tube rack (standard), test tubes (Pyrex®),
digital balance (Ohaus™), laminar air flow cabinet (Esco™).
Test Room
Used spaces that have a volume of ± 16 m3. The study was
conducted when the room was unused and closed, containing 4
small wooden chairs and one laminar air flow cabinet.
Aromatherapy diffuser in the center of the room was placed on a
chair.
Tools preparation
The tools to be used in the research should be washed, dried, and
wrapped in paper. Then sterilized beforehand so as not to be
contaminated using autoclave for 30 min with pressure of 15
dyne/cm3 (1 atm) and temperature 121ºC.
Preparation of Trypton Soy Agar (TSA)
TSA making was done by weighing 40 g of TSA dissolved with
aquadest 1 l and heated until dissolved, then sterilized in
autoclave. Then a TSA media solution with a temperature of
<45ºC was put into a sterile Petri dish as much as ± 20 ml
aseptically.
Preparations of Lavender, Rosemary, and Ylang-ylang
Essential Oils
The concentration of essential oil of lavender, rosemary, and
ylang-ylang used was 5% (4 ml essential oil plus 76 ml aquadest),
7.5% (6 ml essential oil plus aquadest 74 ml), and 10% (essential
oil 8 ml plus aquadest 72 ml).
Test Procedure
The first step was collected bacterial sampling with five Petri
dishes containing TSA media placed at five points of equal
distance over small wooden chairs and left open in the test room
for 30 min under closed room conditions and at room
temperature. After 30 min, the five petri dishes were closed and
incubated at 35-37°C for 18-24 h. After incubation, choose 10
colony of bacteria from five petri dishes then cultured in inclined
media and incubated at 35-37°C for 18-24 h. The ten bacteria
were bred again into a Petri dish containing TSA media that has
been divided into 10 boxes and used as a master plate.
Fabric that used to taste the master plate stamped first using the
stamp tool that provided into the cup containing the TSA media
as a fabric control. Then the master plate was stamped into two
dishes containing new TSA media, test plate and secondary. Both
processes were carried out in a laminar air flow cabinet. The dish
I was placed in an open space in the test room which had
previously evaporated the room with lavender, rosemary and
ylang ylang essential oils each for 30, 60, and 90 min. Then the
dish I was closed, while the secondary plate was immediately
closed and incubated at 35-37°C for 18-24 h. Evaporation of
essential oils of lavender, rosemary, and ylang-ylang were done
with variation of concentration 5%, 7,5%, and 10% and each
treatment was done three times repetition9.
Observation of Bacterial Colonies
After incubation, observed ungrowth bacterial colonies in each
TSA petri dish after evaporation with essential oils of lavender,
rosemary and ylang-ylang.

Gram staining
The smear on a glass slide was covered with few drops of one of
the primary stains. Gentian violet was a mixture of methyl violet
and crystal violet. The primary stain renders all the bacteria
uniformly violet. After a minute of exposure to the staining
solution, the slide was washed in water. The smear was treated
with few drop of Gram's Iodine and allowed to act for a minute.
This results in formation of a dye-iodine complex in the
cytoplasm. Gram's iodine serves as a mordant. The slide was
again washed in water and then decolorized in absolute ethyl
alcohol or acetone. A mixture of ecetone-ethyl alcohol (1:1) can
also be used for decolorization. The process of decolorization was
fairly quick and should not exceed 30 sec for thin smears. Acetone
was a potent decolorizer and when used alone can decolorize the
smear in 2-3 sec. A mixture of ethanol and acetone acts more
slowly than pure acetone. Decolorization was the most crucial
part of Gram staining and errors can occur here. Prolonged
decolorization can lead to over-decolorized smear and a very
short decolorization period may lead to under-decolorized smear.
After the smear was decolorized, it was washed in water without
any delay.
The smear was finally treated with few drops of counterstain such
as dilute carbol fuchsin, neutral red or safranin. The slide was
washed in water; excess water was removed using a blotting
paper, dried in air and heat fixed before observing under
microscope. Those bacteria that hold on to primary dye-iodine
complex and remain violet were called Gram positive and those
which get decolorized and subsequently take up counterstain
(pink/red) were called Gram negative10.
RESULTS AND DISCUSSION
The aromatherapy essential oils of lavender, rosemary, and ylangylang had antibacterial activities. Viewed from the presence of
bacterial colonies that ungrowth after being evaporated with the
essential oil using aromatherapy diffuser distinguished by
concentration variations, ie 5%, 7.5%, and 10% and variations of
time for 30, 60, and 90 min and each time variation was repeated
three times. The results can be seen in Table 1 and Figure 1.
The result showed that lavender aromatherapy has an effect on
concentrations of 5% and 7.5% with effective evaporation time
of up to 60 min, while at 10% having an effective time of up to
90 min.
The result showed that rosemary aromatherapy at a concentration
of 5% at each time interval has no effect at all, and only gives
effect at 7.5% with effective time after 90 min and for 10% has
effective time only until 30 min.
At a concentration of 10% in the 30th min, the rosemary
aromatherapy had an average percentage of bacterial colonies that
ungrowth by 20% and at a concentration of 7.5% in the 90th min
had an average percentage of 10%, can be seen in Figure 2.
The result showed that ylang-ylang aromatherapy has effect at 5%
concentration with effective time up to 60 min, while at
concentration of 7.5% and 10% has effective time up to 90 min.
At concentrations of 5% and 7.5% in the 30th and 60th min, and
10% concentration in the 90th min aromatherapy of ylang-ylang
essential oil had an average percentage of 10% ungrowth bacterial
colonies. At a concentration of 7.5% in the 90th min it has an
average percentage of 40%, whereas at 10% concentrations in the
30th min of 20% and in the 60th min of 30%, it can be seen in
Figure 3.
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Table 1. Colonies of Ungrowth Bacteria on Time Evaporation of Lavender Aromatherapy with Concentration Variation
Concentration of
Aromatherapy
5%
7.5%
10%

The number of bacterial colonies that ungrowth after evaporation
30th Min
60th Min
90th Min
1 (bacteria No.4)
1 (bacteria No.4)
1 (bacteria No.4)
2 (bacteria No.4 and No.7)
1 (bacteria No.4)
1 (bacteria No.4)
1 (bacteria No.4)

Table 2. Colonies of Ungrowth Bacteria on Time Evaporation of Rosemary Aromatherapy with Concentration Variation
Concentration of
Aromatherapy
5%
7.5%
10%

The number of bacterial colonies that ungrowth after evaporation
30th Min
60th Min
90th Min
1 (bacteria No.4)
2 (bacteria No.4
and No.9)

Table 3. Colonies of Ungrowth Bacteria on Time Evaporation of Ylang-ylang Aromatherapy with Concentration Variation
Concentration of
Aromatherapy
5%
7.5%
10%

The number of bacterial colonies that ungrowth after evaporation
30th Min
60th Min
90th Min
1 (bacteria No.4)
1 (bacteria No.4)
1 (bacteria No.4)
1 (bacteria No.4)
4 (bacteria No.4,5,7,9)
2 (bacteria No.4, 9)
3 (bacteria No.4,5, 9)
1 (bacteria No.4)

Table 4. Gram Staining of Positive Coccus Bacteria and Positive Bacillus on Evaporation of Lavender, Rosemary and Ylang-lang
Aromatherapy with Concentration and Evaporation Time Variation
Essensial oil

Concentration of
Aromatherapy

Lavender

5%
7.5%
10%
5%
7.5%
10%
5%
7.5%
10%

Rosemary

Ylang-ylang

30th Min
Positive
Positive
Coccus
Bacillus
1
1
1
2
1
1
2

60th Min
Positive
Positive
Coccus
Bacillus
1
2
1
1
1
3

90th Min
Positive
Positive
Coccus
Bacillus
1
1
4
1

Figure 1. Colonies of bacteria before (a) and after (b) evaporation of lavender aromatherapy

Figure 2. Colonies of bacteria before (a) and after (b) evaporation of rosemary aromatherapy
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Figure 3. Colonies of bacteria before (a) and after (b) evaporation of ylang-ylang aromatherapy

Figure 4. Form of Gram positive bacteria

The colonies of ungrowth bacteria from each variation of
concentration and evaporation time, it was seen that the essential
oils of lavender, rosemary, and ylang-ylang had effectiveness
activities as antibacterial.

dispersed in the air by oil vapor will not die, but with the use of
lavender, rosemary, and ylang-ylang aromatherapy in a room can
help kill bacterial colonies.
CONCLUSION

Based on the test with the variation of concentration, the result of
minimal concentration for lavender and ylang-ylang essential oils
was 5%, and for rosemary 7.5%. Due to not using solvents but
using only a mixture of aquadest, then for a concentration of 5%
consisting of 4 ml of oil and 76 ml of aquadest and for a
concentration of 7.5% comprising 6 ml of oil and 74 ml of
aquadest.

The minimum inhibitory concentration respectively, 5% v/v with
effective duration in 60 min for lavender and ylang-ylang
essential oils that be required to have the effect on reducing the
population of airborne bacteria and 7.5% for rosemary with
effective duration in 90 min.
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