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ANTIMICROBIAL AND ANTIBIOFILM ACTIVITIES OF VARIOUS
VEGETABLE OILS AGAINST HELICOBACTER PYLORI
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VE ANTIBIYOFILM ETKINLIKLERI
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ABSTRACT

Objective: Vegetable oils have various biologically active components, including antibacterial,
antioxidant, and anti-inflammatory properties. These oils help control nausea, vomiting, coughing
and gas, as well as diarrhea and dyspepsia. It also helps to reduce stomach bloating and intestinal
spasm pain. To sum up, the objective of this investigation was to assess the antibacterial and
antibiofilm properties of twelve different vegetable oils against the reference strain of Helicobacter
pylori, NTCC 11637.

Material and Method: For antibacterial activity, the minimum inhibitory concentration and the
agar-well diffusion method were employed, and for antibiofilm activity, the microplate method.
Result and Discussion: Vegetable oils showed antimicrobial activity at concentrations of 62.5-
15.625 pg/ml and antibiofilm activity at concentrations of 250-15.625 ug/ml. According to our
findings, the vegetable oils we utilized may have the ability to form a novel class of Helicobacter
pylori inhibitors with anti-H. pylori properties.
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Amacg: Bitkisel yaglar, antibakteriyel, antioksidan ve anti-enflamatuvar ézellikler de dahil olmak
tizere cesitli biyolojik aktif bilesenlere sahiptir. Bu yaglar bulanti, kusma, oksiiriik ve gazin yani sira
ishal ve dispepsiyi kontrol etmeye yardimct olur. Ayrica mide sigkinligini ve bagirsak spazmi agrisini
azaltmaya yardimct olur. Sonug olarak, bu aragtirmanin amact 12 farkl: bitkisel yagin Helicobacter
pylori NTCC 11637 standart susu iizerindeki antimikrobiyal ve antibiyofilm etkinligini
degerlendirmektir.

Gere¢ ve Yontem: Antimikrobiyal etkinlik i¢in minimum inhibitor konsantrasyon ve agar-kuyu
difiizyon yontemi, antibiyofilm etkinlik i¢in ise mikropleyt yontemi kullanild.

Sonu¢ ve Tartisma: Bitkisel yaglar 62.5-15.625 ug/ml konsantrasyonlarda antimikrobiyal, 250-
15.625 ng/ml konsantrasyonlarda ise antibiyofilm etkinlik géstermistir. Sonuglarimiz, kullandigimiz
bitkisel yaglarin, anti-Helicobacter pylori etkileri olan yeni bir Helicobacter pylori inhibitorleri
swifinin potansiyel bir bilesigi olabilecegini gésterdi.

Anahtar Kelimeler: Antimikrobiyal, antibiyofilm, bitkisel yaglar, Helicobacter pylori
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INTRODUCTION

Helicobacter pylori (H. pylori) is a spiral-shaped, urease-producing, gram-negative, single-
flagellated bacterium that was originally identified from a human stomach in 1983. Its size ranges from
2-4 um to 0.5-0.9 um. This disease has the ability to infect over 50% of the global population and
between 70 and 90% of people living in underdeveloped nations [2,3]. This bacterium causes
gastrointestinal issues and is linked to a rapidly growing number of cases of peptic ulcer, gastritis, gastric
cancer, and lymphoid tissue lymphoma connected with the gastric mucosa [4,5].

A combination antibiotic therapy including two types of antibiotics (amoxicillin, clarithromycin,
levofloxacin, and metronidazole) with one proton pump inhibitor (omeprazole, lansoprazole, and
pantoprazole) is used twice a day for seven days to treat H. pylori. This is a disease that has a low success
rate despite combined treatment, and its treatment has side effects. Applied treatments fail due to age,
smoking, increased bacterial load and virulence, adverse drug reactions, antibiotic resistance, and
different pharmacokinetic and pharmacodynamic factors [6,7].

New therapeutic treatments or adjunctive therapies are needed to increase the rate of H. pylori
eradication and reduce the side effects of treatment, and there is a growing interest in agents that can
enhance H. pylori eradication, such as the use of herbal oils. At such a time, natural product sources
such as plant extracts and vegetable oils provide alternative remedies to combat both resistant and non-
resistant microbes [8]. The World Health Organization (WHO) states that traditional medicine is the
primary source of basic healthcare for most people worldwide. Aromatic and medicinal plants are a
valuable source of naturally occurring organic compounds that are frequently utilized in medicine [9].
Vegetable oils are natural, concentrated volatile aromatic compounds (VOCSs) isolated from plants.
Vegetable oils have some preventive/therapeutic properties such as anti-bacterial, anti-fungal, anti-viral,
insecticidal and antioxidant properties. There are many plants that can be used as alternative treatments
against antibiotic resistance [10]. The bioactive components of commonly used vegetable oils can have
multiple antimicrobial effects, such as altering DNA and RNA synthesis, breaking down bacterial cell
walls, disrupting the structure of the cell membrane, changing the levels of fatty acids, phospholipids,
and protein translocation, so it is possible to use vegetable oils as antimicrobial agents against harmful
microorganisms [11-13].

Studies on the use of plant organisms have accelerated recently due to the numerous adverse
effects and treatment failures of synthetic medications used to treat H. pylori infection. Thus, this study
set out to ascertain the antibacterial and antimicrobial activity of herbal oils derived from widely used
medicinal plants on the gastrointestinal pathogen H. pylori bacteria.

MATERIAL AND METHOD
Preparation of Vegetable Oils

The 12 vegetable oils used in the study were commercially available (Biotama, Turkey) and are
listed in Table 1. The initial concentration of all the different concentrations of oils used was dissolved
in dimethyl sulfoxide (DMSO) (1 mg/ml) and filtered through 0.22 uM membrane filters.

H. pylori Culture

National Collection of Type Cultures Helicobacter pylori NTCC 11637 standard strain was used
in this study. The strain was maintained in Mueller-Hinton Broth (MHB, Himedia, India) containing
20% glycerol and 10% bovine fetal serum (BFS) at -80', 10% bovine fetal serum (FBS, Serox GmbH,
Mannheim, Germany), and incubated in a microaerophilic atmosphere with a ready-made Kkit
(CampyGen, Thermo Fisher Diagnostics AG, Pratteln, Switzerland) for 72 hours at 36°C. Following
incubation, 5% sheep blood was added to Columbia Agar (Himedia, India), and the mixture was
incubated for 72 hours at 36°C in a microaerophilic environment [14].

Determination of Minimal Inhibitory Concentration (MIC) of Vegetable Oils on H. pylori

Vegetable oils' antibacterial activity was evaluated using the MIC research method described in
the Clinical and Laboratory Standards Institute Manual (CLSI, 2022) [15]. The revived H. pylori strain
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was adjusted to 1.0 with a McFarland turbidity standard. In a 96-well microplate, 80 ul of MHB
supplemented with 10% BFS was applied to each well. Vegetable oil (100 pl) in each well (250-0.98
ng/ml) concentrations were transferred to the first well and diluted two-fold. Finally, 20 uL of a bacterial
suspension previously standardized to 1.0 McFarland turbidity standard was dispensed into each well.
One well contained only MHB supplemented with 10% BFS for negative control and one well contained
bacterial suspension with MHB supplemented with 10% BFS for positive control. All micropellets were
incubated for 72 h at 36°C under a 10% CO, atmosphere [14]. After incubation, absorbance was
measured at 570 nm. The minimum inhibitory concentration (MIC) of H. pylori was determined by
comparing its observable growth to that of the control.

Table 1. The names of plants and oils used in this study

Qils Plants
1 Jasmine oil Jasminum nudiflorum
2 Cumin oil Cuminum cyminum
3 Cinnamon oil Cinnamomum verum
4 Rosemary oil Rosmarinus officinalis
5 Rosehip oil Rosa canina
6 Indian oil Ricinus communis
7 Ylang ylang oil Cananga odorata
8 Jojoba oil Simmondsia chinensis
9 Safflower oil Carthamus tinctorius
10 Cardamom oil Elettaria cardamomum
11 Lily oil Lilium candidum
12 Nettle oil Urtica dioica

Evaluation of Antimicrobial Activity of Vegetable Oils on H. pylori by Agar-Well Diffusion
Method

On Mueller-Hinton Agar (MHB, Himedia, India) with 5% sheep blood, a 1.0 McFarland turbid
standardized bacterial solution was applied. Different oil concentrations ranging from 20, 40, 60, and
80 ul were applied to each well individually, and the wells were then incubated at 36°C for 72 hours in
a microaerophilic environment [16]. After incubation, the presence or absence of zones was evaluated.

Evaluation of the Antibiofilm Activity of Vegetable Oils on H. pylori

Antibiofilm activity of vegetable oils was continued by optimizing the method used by Yu et al.
[17]. In order to examine the potential suppressive impact of vegetable oil on H. pylori biofilm
development, a 96-well microplate was filled with 80 pl of MHB supplemented with 10% BFS in each
well. Two-fold serial dilutions of vegetable oil in the range of 250-0.98 ug/ml were added to the
suspended H. pylori samples. After incubation under microaerobic conditions at 36°C for 48 h under
10% CO; atmosphere, bacterial suspensions were removed. To get rid of any leftover H. pylori, the
plates were gently washed three times with 200 ul of phosphate-buffered saline (PBS). Subsequently,
200 pl of 1% crystal violet was transferred to the tube and staining was performed for 20 minutes at
room temperature. Following staining, three sterile PBS washes were used to remove the stains from the
crystal violet. Once the micropattern was flipped over to dry, 200 ul of a 33% glacial acetic acid solution
was poured into the tube, dissolving the crystal violet rings for ten minutes. At 570 nm, the optical
density of crystal violet was determined.

RESULT AND DISCUSSION

For many years, vegetable oils have been extensively utilized in a variety of industries, including
natural treatment, medicine, food preservation, and medical. The scientific study of vegetable oils used
in alternative medicine techniques is essential to improving the quality of care provided to patients. The
U.S. Food and Drug Administration has approved the oil as safe since it often has no negative side
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effects [18]. In addition, it becomes very difficult for microorganisms to gain resistance to oils. The
creation of new antibacterial agents through vegetable oils holds great promise [19,20]. In light of all
this information, we hypothesized that as an alternative natural treatment for H. pylori infection, the 12
known vegetable oils could be used.

Results of the Minimal Inhibitory Concentration (MIC)

The antimicrobial results of a total of 12 vegetable oils used in the study against H. pylori NTCC
11637 standard strains are given in Table 2. All oils were effective against H. pylori and their
concentration ranges were 62.5-15.625 ug/ml. Among the oils, cumin, rosemary and coconut oil were
effective at low concentrations (15.625 pg/ml).

Vegetable oils have been discovered to have varying degrees of antibacterial activity against H.
pylori in the literature currently under publication. The vegetable oils Eucalyptus globulus, Juniperus
communis, Rosmarinus officinalis, and Thymus vulgaris were discovered by Tanalp et al. to have
inhibitory effects [21]. In another study, it was reported that five different essential oils extracted from
plants showed inhibitory effects on drug-resistant clinical H. pylori isolates [22]. Likewise, Ohno et al.
observed that thirteen essential oils totally prevented H. pylori from growing in vitro [23]. In our study,
MIC analysis of 12 vegetable oils on H. pylori NTCC 11637 standard strain showed that all of them had
inhibitory antibacterial effects.

Table 2. Antimicrobial values of vegetable oils on tested microorganisms

Oils Minimal Inhibitory Agar-Well Diffusion (ul)
Concentrations (ug/ml)
1 Jasmine oil 62.5 60
2 Cumin oil 15.625 20
3 Cinnamon oil 62.5 20
4 Rosemary oil 15.625 40
5 Rosehip oil 62.5 40
6 Indian oil 15.625 40
7 Ylang ylang oil 62.5 20
8 Jojoba ail 62.5 20
9 Safflower oil 62.5 20
10 Cardamom oil 31.25 60
11 Lily oil 62.5 40
12 Nettle oil 62.5 20

Antimicrobial Activity Results by Agar-Well Diffusion Method

With the agar well technique, like the MIC results, all oils were effective, with cumin, cinnamon,
ylang ylang, jojoba, safflower oil and nettle oil being the least effective (20 pl) (Table 2). Jamine and
cardamom oil were active at high concentrations (60 ul). Cumin oil was found to be more effective in
both the MIC and agar well diffusion techniques.

In a study using the disk diffusion method to examine the antibacterial qualities of vegetable oils
against H. pylori, researchers found that 30 oils affected growth with different zones of inhibition of 60
essential oils. [24]. Again, Esmaili et al. evaluated the anti-H.pylori activities of two different oils by
the agar diffusion method and found that they were effective at low concentrations [25]. In our study,
all the oils we used by agar well method showed anti-H.pylori activity.

Evaluation of the Antibiofilm Activity of Vegetable Oils on H. pylori

The inhibitory effect of vegetable oil on H. pylori biofilm is shown in Figure 1. Vegetable oil
concentrations ranging from 250 pg/ml (2 MIC) to 15.625 pg/ml (MIC) markedly suppressed H. pylori
biofilm formation. In the antibiofilm activity experiment, Cumin, Cinnamon, Rosemary, Ylang ylang,
Jojoba and Nettle oils gave the lowest concentration of 15.625 pg/ml and Rosehip oil gave the highest
concentration of 125 pg/ml.
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Figure 1. Antibiofilm results

Due to its capacity to create biofilms both within and outside of human hosts, H. pylori may offer
better protection in arid environments. According to Yu et al., the H. pylori NCTC11637 strain's biofilm
production was inhibited by Atractylodes lancea volatile oil [26]. Elbestawvy et al. also reported that
Eugenol essential oil had an antibiofilm effect on H. pylori bacteria at 25 - 50 pg/ml [27]. In this study,
we found that all the oils we examined for antibiofilm activity had a significant effect on H. pylori.

All these challenges to getting rid of H. pylori suggest that other treatments, such as traditional
medicine, need to come into play. In this investigation, we investigated the anti-H. pylori efficacy of
vegetable oils, which we think may be important for the treatment of H. pylori , which is difficult due
to the fact that 50% of the population is infected and resistance to antimicrobial agents has increased
significantly. Taken collectively, our findings imply that vegetable oils, a conventional pharmaceutical
substance that is accessible, affordable, and low-cost, would be a potential option for a new class of H.
pylori inhibitor drugs with anti-H. pylori efficacy. We think that more in vitro, in vivo, and molecular
studies investigating antimicrobial mechanisms, especially for drug-resistant isolates, should be carried
out in order to be used safely for treatment in humans. In addition, when the literature was reviewed, it
was noted that there were not many studies examining the effects of vegetable oils on biofilm formation,
and more studies are needed in this regard.
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