International Journal of Life Science and Agriculture Research
ISSN (Print): 2833-2091, ISSN (Online): 2833-2105

Volume 03 Issue 07 July 2024

DOI: https://doi.org/10.55677/ijlsar/V0317Y2024-01

Impact Factor: 6.774 , Page No : 510-515

Effectiveness of Essential Oils against Pathogenic Bacteria: A Laboratory
Study

Dina Hussein Hatif Al Mansoori*, Bashaer J Kahdum?, Firas Shawkat Al Bayati ®, Sahar M. Jawad?, Mustafa
Kamil Othman Alchalabi*

!Geomatics Technology Center, University of Kufa, Najaf, Iraq

2Department of Microbiology, Faculty of Dentist, University of Kufa, Najaf, Iraq

3Department of Ecology, Faculty of Science, University of Kufa, Najaf, Iraq

ABSTRACT: A laboratory investigation was carried out to assess the efficiency of specific essential Published Online:
oils against various pathogenic microorganisms. The study included testing the efficacy of each July 01, 2024
essential oil (ginger oil, garlic oil, turmeric oil, clove oil, eucalyptus oil, rosemary oil, aloe oil, and

frankincense oil) against pathogenic bacteria (Escherichia coli and Staphylococcus aureus) to reduce

their growth and reproduction, as well as determining which essential oil is more effective than others.

According to the findings, garlic oil has a more potent antibacterial impact against Staphylococcus

aureus than Escherichia coli, and clove oil has a more substantial antimicrobial effect than garlic oil,

particularly against Staphylococcus aureus. Rosemary oil has a great capacity to suppress both types

of pathogens. Aloe is also effective in inhibiting both types of bacteria. Because of the chemicals that

inhibit bacterial growth in those oils, frankincense, and eucalyptus oil have a better inhibitory potential

for Staphylococcus aureus than Escherichia coli. There was no inhibitory ability for turmeric oil or

ginger oil. The study indicated that essential oils can inhibit bacterial development. Corresponding Author:

Dina Hussein Hatif Al
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pathogenic bacteria

1. INTRODUCTION

Humans have a long history of fighting diseases and epidemics, as no nation, people, or civilization, regardless of their strength
in the face of these diseases, has ever been able to overcome them. In human societies' diversity and differences, numerous plant
species have been used for medicinal purposes for thousands of years. In the face of disease-causing microorganisms, humans could
produce antibiotics due to scientific and technical advancements; it was only a matter of time before he discovered effective
medications. In the decades after World War II, the introduction of antibiotics marked the beginning of a new age. In the
industrialized world, many important causes of mortality have been eradicated (such as TB, pneumonia, and others). ( Cartwright
& Armstrong, 2020; Lachiusa, 2021). Still, the antibiotics, which had practically 100% efficacy against serious infections, began to
lose their potency. Infectious microorganisms have evolved to be resistant to synthetic medications over time. There is an ongoing
competition between the development of novel antibiotics and the emergence of antibiotic resistance. Consequently, there is a
growing interest with alternative treatments such as essential oils. (Karadaglioglu et al., 2019).
Scientific studies have demonstrated that plants have significant biological activities against pathogenic organisms such as fungi
and bacteria due to chemical compounds, the essential oils of medicinal plants are the most effective (Najmi, Z,etal.,2023; E
Patterson etal., 2019). The present study revealed several important aspects of essential oils. Essential oils are the primary
compounds responsible for the distinctive odor of plants, and they are simple to separate and extract from their producing plant
organs using various distillation and extraction techniques. Essential oils are extracted from plants or their components (roots,
leaves, bark, etc.), with the capacity to evaporate, distinguishing them from fatty oils entirely. Under standard settings, it evaporates
and leaves no evidence behind. It is also lip soluble despite the absence of fatty components (Burt 2004; Sartoratto, A etal., 2004) .

Plant extracts include the plant's active compounds, mainly metabolic byproducts that can be used as water or alcohol extracts, oils,
powders, or any other delivery system (Chouhan, S.etal., 2017 ; Ghannadi, A etal., 2012). Essential oils are highly complicated
molecules consisting of over 200 different chemical components. Minimal chemical and structural variations between them
influence their interaction and absorption (Akthar, M etal., 2014). This study investigates the antimicrobial properties of certain
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essential oils against various harmful pathogens including Escherichia coli and Staphylococcus aureus. The study seeks to show the
importance of using plant -essential oils in inhibiting pathogens. The essential oils used in this study are ginger oil, garlic oil,
turmeric oil, clove oil, eucalyptus oil, rosemary oil, aloe oil, and frankincense oil.

2. MATERIALS & METHODS
2.1 Materials
i. Essential oils: A different group of ready-made essential oils were used (ginger oil, garlic oil, turmeric oil, clove oil,
eucalyptus oil, frankincense oil, rosemary oil, and aloe oil).
ii. The culture medium: We use MH agar (Muller Hinton Agar) for microorganisms used in antibiotic sensitivity testing.
iii. The diluent: is Acetone.
iv. Tools and equipment: Petri dishes, syringes, test tubes, digital ruler, conical flask, burner, hood, sensitive balance,
autoclave, incubator, cylinder, Swab, alcohol for sterilization, and glassware.

Table 1: Number of used tools

Swap 12

Syringes 9
Test tube 12

Digitalruler 1
Conical flask 1

Cylinder 1
glassware 9

3. METHODS

3.1 Preparing the bacterial suspension

Prepare a suspension of E. coli bacteria by adding 1-4 colonies to 5 milliliters of sterile saline solution using a sterile cotton swab.
Ensure continuous mixing to achieve a concentration comparable to the standard turbidity constant solution. Repeat the same process
with S.aureus bacteria. (All equipment utilized have undergone rigorous sterilization using alcohol).

3.2 Preparing the cultural medium

The culture medium (MH agar) was made in accordance with the manufacturer's instructions. A total of 240 milliliters of distilled
water was used to prepare 12 Petri dishes together with 9.12 grams of MH agar, using the following equation.
38g/1000ml = X/240ml, where X = 9.12¢.The culture media was sterilized using an autoclave at a temperature of 121°C for a
duration of 15 minutes.

3.3 Preparation of Essential oils

Commercial essential oils of rosemary (Rosmarinus officinalis L.), garlic oil, clove oil, turmeric oil, = ginger oil, aloe oil,
frankincense oil, and eucalyptus (Eucalyptus globulus L.) in the form of pure native essential oils with 100% main compounds were
obtained from Super markets. The choice of essential oils is due to their wide spectrum of antimicrobial activity and their presence
in domestic high-quality cosmetics and disinfectants (Orchard & van Vuuren, 2017).

Stock solutions were generated by diluting essential oils using appropriate solvent acetone. The purpose of adding acetone to the oil
is to dissolve the bonds of the oil and facilitate its penetration of the cell membrane. Therefore, 1 ml of clove oil and 2 ml of acetone
were extracted and combined in a glassware with vigorous shaking. We repeat the previously mentioned procedures with the
remaining oils, ensuring that all instruments are sterilized.

3.4 Determination of Antibacterial Activity

Assessing the antibacterial effectiveness of essential oils using a series of sequential steps: Take roughly 3 milliliters of the created
essential oil and 3 milliliters of Acetone using a syringe. E. coli and S. aureus were cultivated using a diffusion technique on the
culture media. Create five little holes, a single one placed centrally and the remaining four distributed along the edges of each plate.
Place two drops of garlic oil, clove oil, turmeric oil, and ginger oil in the four holes of the dish. Then, add approximately two drops
of Acetone in the central hole. Cover the dishes and transfer them to an incubator set at a temperature of 37 °C for a duration of 24
hours. Repeat the same procedure with the remaining oils (rosemary oil, aloe oil, frankincense oil, and eucalyptus oil). The data was
obtained and analyzed using Microsoft Excel.
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4, RESULTS AND DISCUSSION
Table (2) and (3) show the effect of many essential oils on E. coli species and S.aureus species; after 24 hours of placing the dishes
in the incubator, we took them out and measured the inhibitory zone for each oil with the digital ruler, , as shown in figure (1):

Table 2: Efficiency of Essential oils on bacterial species.

Qils garlic oil clove oil turmeric oil ginger oil Control
Species

E ool 2 Mo gemoNo N0 N0

E.coli 31 2.2mm

E coli 13 L O
SO oSt mam N0 N0 N0

S.aureus 19 2.5mm 11.7mm

Saurass [P

Table 3: Efficiency of Essential oils on bacterial species.

Oils Rosemary aloe oil frankincense | eucalyptus | Control
Species (o] (o] oil

E ool 2 smmo Mo N0 N0 N0

E.coli 31 9.8mm 3.5mm

E.coli 13 O
VLI 7o sswm  nm o sdm Mo

S.aureus 19 7.6mm 10.1mm 5.4mm 2.5mm
S.aureus 3

i =7 Al

Figure 1 (a),(b): Inhibition zones of essential oils against bacterial species
Note: 1= = garlic oil, 2= = clove oil, 3= = turmeric oil and 4= = ginger oil.
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Figure 2: Efficiency of Essential oils on bacterial species.
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Figure 3: Efficiency of Essential oils on bacterial species.
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Figures (2) and (3) show that garlic oil was more effective against S. aureus bacteria than E. coli bacteria, and the presence of allicin
in garlic oil is responsible for this antibacterial action. ( Amal Rajab, 2020). It has been observed that clove oil is more efficient than
garlic oil, particularly against S. aureus bacteria. Clove oil's high concentration of eugenol is responsible for its antibacterial
properties ( Najmi, Z. et al., 2023). The diverse chemical compositions of essential oils, which contain phenolic chemicals and
terpenes, are responsible for their observed antibacterial effect. The efficacy of cloves is consistent with previous studies by Burt
(2004) emphasizing their strong antibacterial qualities. Turmeric, ginger, control oils, and acetone do not have inhibitory action.

The findings also indicated that rosemary oil exhibits a greater ability to suppress bacteria compared to other oils. This is attributed
to the presence of carnosic acid and rosmarinic acid, which are effective against both types of bacteria (EI-Shenawy, M. et al., 2015;
Najmi, Z. et al., 2023). Subsequently, aloe oil, known for its numerous advantages, follows next. Furthermore, it has a strong
bacteria-inhibiting capacity because it contains antibacterial compounds such as polyphenols (Celikel, N., and Kavas, G., 2008).
Frankincense oil and eucalyptus oil have greater antibacterial action, suggesting their potential as natural antibacterial agents against
S. aureus bacteria compared to E. coli bacteria due to the presence of antibacterial compounds. Acetone lacks the ability to inhibit
the growth of pathogens. Studies conducted by Kumar Swamy, M. et al. (2016), Sandy Duba et al. (2018), Man, A. et al. (2019),
and Najmi, Z. et al. (2023) supported the findings.

CONCLUSION

The essential oils studied demonstrated different levels of effectiveness against foodborne bacteria. These oils can be utilized to
restrict the growth of pathogens and prolong the rotting of many types of food. Additional research on the relationships between the
antibacterial properties of the studied oils and food additives offers valuable information on their prospective applications in food
and beverage industries. Furthermore, Nano essential oils could be utilized for eliminating bacterial biofilm. Essential oils found in
many therapeutic plants exhibit antibacterial properties. Hence, it is proposed that the utilization of essential oil extracts derived
from medicinal plants could serve as a viable substitute for antibacterial agents, thereby making a substantial contribution to the
identification of new medicinal products.
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