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ABSTRACT

The purpose of this study is to explore the effect of essential oils and carvacrol combination for room air disinfection.
Combination of essential oils and carvacrol was homogeneously sprayed to a room containing 44.3 m3 of air. Petri dishes
containing Nutrient Agar medium were opened for 60 min in ambient air for sampling from ambient air before and after
disinfection at the same four different regions of the room. The incubation was performed at 25 °C for 10 days. After incubation
period, the colonies were counted. Microbial load was decreased by essential oils and carvacrol combination approximately
50% for the room air. Essential oils and carvacrol combination may be beneficial in decreasing the microbial load of ambient
air. This combination should be a green alternative to chemical disinfectants.
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1. INTRODUCTION

Ambient air can be composed of large numbers of microbial agents which is called bioaerosols. The
risks of epidemics and pandemics increase with airborne transmission of respiratory illness dramatically.
Hence, the microbial quality of air is essential [1].

Sick people, an infected/polluted HVAC system, an infected building materials or a terrorist attack may
be sources of the floating pathogens in air. There are techniques to keep airborne pathogens away from
resident in buildings, or levels low enough not to cause a disease. One of these techniques is using
essential oils. Essential oils are used in cosmetics, food, pharmaceutical and beverage industries have
strong antimicrobial properties, and they could be applied in the airing industry [2].

Plants have been used in traditional medicine for centuries [3]. Essential oils are the volatile and
aromatic products [4] extracted from different plant parts like flowers, herbs, roots, seeds, buds, leaves,
twigs, bark, wood, and fruits [5]. Essential oils are the volatile constituent of plants. They usually
extracted by steam distillation using a Clevenger type apparatus [6]. Plant essential oils are composed
of polar and non-polar natural compounds mixtures. They are well-known for their medicinal feature
such as spasmolytic, antiseptic, analgesic, local anesthetic, sedative, anti-inflammatory, anti-
carcinogenic [7]. Therefore, the composition and antimicrobial activities of essential oils have been
thoroughly and systematically examined in the literature [8].

Plant essential oils have been used for different aims for many years, especially scientific and
commercially in many fields. These usages include cosmetics, sanitary, agricultural, pharmaceutical
industry, food industry, aromatherapy and phytotherapy [9,10]. In addition to their usage, they can be
used as a natural control source like insecticide, fungicide, herbicide and nematocide. It has recently
found that they can be used in animal production, poultry, and beekeeping [11].
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The purpose of this study is to explore the effect of essential oils and carvacrol combination on
decreasing microbial load of room ambient air.

2. MATERIALS and METHODS
2.1. Materials

The mixture (combination of essential oils and carvacrol) was purchased from DVL Ila¢ Saglk Hiz. ve
Gida Takviyeleri San. ve Dis Tic. Ltd. Sti. The mixture contains oregano oil (Thymus sp), carvacrol,
aromatic essentials oils of mint (Mentha piperita), eucalyptus (Eucalyptus sp) lavandula (Lavandula
angustifolia Miller), clove (Eugenia caryophyllata), rosmarinus (Rosmarinus officinalis). Nutrient Agar
was purchased from Merck.

2.2. Experimental Studies

Combination of essential oils and carvacrol was diluted by distilled water with 1:20 ratio. 20 mL of
prepared solution was homogeneously sprayed to a room containing 44.3 m® of air to determine the
disinfection effect of essential oils and carvacrol combination on ambient air. The room, where the
experiments were done, is without air conditioning, without sunlight, at 22 °C and containing 44.3 m?
of air. After 5 min, petri dishes containing Nutrient Agar medium were opened for 60 min in ambient
air at room temperature for the plate method. These four petri dishes were placed at the same four
different regions in the room. Then, they were incubated at 25 °C for 10 days. After the incubation
period, the colonies were counted. Experimental study was carried out 2 times at 15 days apart.

Spraying of the prepared solution and opening closing of petri dishes procedures were performed by
same person wearing facial mask. During the spraying and opening-closing procedures, nobody was not
in the room except performer.

As a control, petri dishes containing Nutrient Agar medium were opened for 60 min in ambient air for
sampling from ambient air before disinfection at room temperature. This procedure was applied at four
different regions in the room. Then, they were incubated at 25 °C for 10 days. After the incubation
period, the colonies were counted.

2.3. Statistical Analysis

In statistical analysis, two-way repeated measures ANOVA and non-parametric Mann-Whitney U test
was found out as mean + standard deviation for different comparisons using SPSS version 3.6. software
(p<0.05).

3. RESULTS and DISCUSSION

When all the literature up to now is reviewed, there have been no studies that show the disinfection
effects of combination of essential oils and carvacrol on ambient air except this study. Therefore, this
study is the first study investigating room air disinfection by combination of essential oils and carvacrol
(oregano oil, carvacrol, aromatic essentials oils of mint, eucalyptus, lavandula, clove, rosmarinus).

This experiment was performed two times. The results of first experiment were given in Table 1. The

number of colonies were decreased considerably after disinfection for all regions in the first experiment.
The total number of colonies for four regions before disinfection was 71. After disinfection, the total
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number of colonies for four regions was 30. The number of microorganisms was decreased

approximately 58%.

Table 1. The number of colonies before and after disinfection for the first experiment.

Regions that Nutrient Agar

Number of Colonies Before

Number of Colonies After

Medium Placed Disinfection (Control) Disinfection
1.region 22 7
2.region 13 7
3.region 20 7
4.region 16 9

The results of second experiment were given in Table 2. The number of colonies were decreased
considerably after disinfection for all regions in the second experiment. The number of colonies for four
regions before disinfection was 96. After disinfection, the number of colonies for four regions was 53.
The number of microorganisms was decreased approximately 45%.

Table 2. The number of colonies before and after disinfection for the second experiment.

Regions that Nutrient Agar

Number of Colonies Before

Number of Colonies After

Medium Placed Disinfection (Control) Disinfection
1.region 32 14
2.region 24 14
3.region 18 12
4.region 22 13

The number of colonies were decreased considerably after disinfection as it can be seen in Figure 1.

Figure 1. Colonies a) before disinfection, b) after disinfection

Two repeated experiments were analyzed by Mann-Whitney U test. Table 3 was obtained by evaluation
of Table 1 and Table 2. It was demonstrated that the reduction in the number of colonies in the first and
second regions were statistically significant (p<0.05). There were reductions in the third and fourth

regions, however these were not significant (p>0.05) (Table 3).
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Table 3. The statistical results of reduction in the number of colonies before and after disinfection.

Regions that Nutrient Agar Number of Colonies Before Number of Colonies After
Medium Placed Disinfection (Control) Disinfection
1.region 27.0£7.1% 10.5+4.9%
2.region 18.5+7.8" 10.5+4.9*
3.region 19.0£1.4 9.543.5

4.region 19.0+4.2 11.0+£2.8

Common disinfectant and cleaning products contain alcohol, chlorine dioxide, organic acids, hydrogen
peroxide, iodophor, carboxylic acids, phenolic compounds, ozone, peracetic acid, peroxyacid mixtures,
sodium hypochlorite and quaternary ammonium compounds. Some of these agents can lead to the
formation of potentially carcinogenic compounds. Unfortunately, potential carcinogenic compounds are
still used in laboratory disinfection and/or on food contact surfaces. However antimicrobial products
must be efficient against varied pathogens, cannot be toxic to personnel or the environment, must not
be potential for antibiotic/biocide cross-resistance, must not interact with matter on surfaces, and/or
must not cause harm to the surface. Using essential oils (such as peppermint, oregano, cinnamon, and
clove) are environmentally friendly and safe for using on various surfaces. Also, the disinfectant
properties of natural solutions, which is based essential oil, was mostly equal to potentially carcinogenic
compounds or better than them [1].

The microbial load of the room ambient air was decreased by essential oils and carvacrol combination
as nearly 50%. So that, this combination can be useful in decreasing the microbial load of air. As a
result, it may be a green alternative to chemical disinfectants. Further research is warranted to fulfill the
gap in this field to investigate the disinfection effect well.
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