MAKU J. Health Sci. Inst. 2021, 9(1): 7-11.
doi: 10.24998/maeusabed.878910

Mehmet Akif Ersoy University
Journal of Health Sciences Institute
http://dergipark.gov.tr/maeusabed

Research Article / Araştırma Makalesi

Evaluation of Antibacterial Activities of Stryax Liquidus on Staphylococcus aureus on Stainless
Steel Surface
Sığla Yağının Paslanmaz Çelik Yüzeyde Staphylococcus aureus Üzerine Antibakteriyel Aktivitesinin Değerlendirilmesi
Erhan KEYVAN1*
1Burdur

, Merve Menendi SAVAŞ1

Mehmet Akif Ersoy University, Faculty of Veterinary Medicine, Department of Food Hygiene and
Technology, Burdur, Turkey

Abstract: Sığla tree (Liquidambar orientalis Miller) is an endemic species in Turkey. Styrax liquidus obtained from Sığla

tree and it has antiparasitic and antibacterial properties. Staphylococcus aureus is an important agent of mastitis. This
pathogen can be found in milk and on the milk collection tank surfaces and it can produce some types of toxins.
Staphylococcal enterotoxins may cause food poisoning. In this study; it was aimed to investigate the effects of the
styrax liquidus solution on the bacterial culture applied to the stainless-steel surface, on different periods,
experimentally. As a result of the study, it was determined that styrax liquidus was effective on S. aureus on the surface
of the bulk tank milk at 5%, 10%, 15% and 20% concentrations. It was determined that styrax liquidus was reduced
population of S. aureus level of 7.94 log cfu/ml. Styrax liquidus could be used as a natural antimicrobial agent in
industrial surface cleaning. This is the first study to determine the disinfection properties of styrax liquidus.
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Öz: Sığla ağacı (Liquidambar orientalis Miller) Türkiye’de endemik bir ağaç türüdür. Bu ağacın özünden elde edilen sığla

yağının antiparaziter ve antibakteriyel özellikleri bulunmaktadır. Staphylococcus aureus önemli bir mastitis etkenidir. Süt
ve süt toplama tank yüzeylerinde bulunması ve salgıladığı toksinler gıda zehirlenmeleri oluşturabilir. Bu çalışmada;
deneysel olarak paslanmaz çelik yüzeye uygulanan bakteri kültürü üzerine farklı sürelerde uygulanan sığla yağı içerikli
solüsyonun etkilerinin araştırılması amaçlanmıştır. Çalışma sonucunda sığla yağının %5, %10, %15 ve %20
konsantrasyonlarda süt toplama tankı yüzeyinde tüm konsantrasyonlarda S. aureus üzerinde etkili olduğu tespit
edilmiştir. Sığla yağının S. aureus varlığı üzerinde 7,94 log cfu/ml inaktivasyon gerçekleştirdiği belirlenmiştir. Sığla yağı
endüstriyel anlamda yüzey temizliğinde doğal bir antimikrobiyal ajan olarak kullanılabilir. Bu çalışma sığla yağının
dezenfeksiyon özelliklerinin belirlenmesi bakımından ilk çalışma özelliğindedir.
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2017). Surface properties also play an important
role in the occurrence of microbial contamination.
Stainless steel is a preferred material for the food
industry due to its physicochemical properties, low
cost, resistance to corrosion, processing advantage
and mechanical durability. In addition to these
good properties, stainless steel surfaces also have
a high free surface energy that causes free bacterial
binding and hydrophilic properties in favor of
biofilm formation (Chmielewski and Frank, 2003;
Van Houdt et al., 2010).

Introduction
Milk is one of the most important food in human
nutrition (Haug et al., 2007). Especially for
children in their growing age, it is necessary to
have sufficient milk in their diets for adequate and
balanced nutrition (Kandpal et al., 2012).
Microbial contamination of milk is a concern for
the food industry (Keyvan et al., 2018; Turkoglu
and Keyvan, 2019; Keyvan et al., 2020). Especially
some microorganisms that are capable of forming
biofilms can maintain their vitality on these
surfaces and cause contamination (Engel et al.,
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Staphylococcus aureus is a gram-positive bacterium
and it can produce some types of toxin.
Foodborne intoxications may occure due to
consumption of contaminated food with these
toxins (Le Loir et al., 2003). Meat products, poultry
and egg products, milk and dairy products are food
sources responsible for staphylococcal food
poisoning (Normanno et al., 2005). In addition, S.
aureus has the ability to adhere to equipment
surfaces such as stainless steel in food processing
units and to generate biofilms (Hamadi et al., 2005;
Marques et al., 2007; Oulahal et al., 2008).
Equipment-related contamination may occure in
milk and dairy products through the biofilm
created in milk processing equipment. Food
poisoning may occur as a result of these
contaminations (Hamadi et al., 2014). Anatolia
Sığla Tree (Liquidambar orientalis Miller) is an
endemic species in Turkey. Styrax liquidus
contains alcohol, ether, acid, phenolic and volatile
compounds. Antimicrobial and antioxidant

properties of extracts obtained from Anatolian
Sığla tree leaves were determined (Arslan and
Şahin, 2016). This study is aimed to determine the
antibacterial activities of styrax liquidus on S.
aureus at different application time.
Materials and Methods

Material
Styrax liquidus was purchased from local
producers. Styrax liquidus dissolved in absolute
ethanol (Sigma, 1.02428) to prepare stock solution
concentration of at 5%, 10%, 15% and 20%.

Bacterial Strain
American Type Culture Collection (ATCC)
standard S. aureus (ATCC 25923) was used for the
assessment of antibacterial activities of styrax
liquidus.

Table 1: Experimental groups used in this study.
Experimental
groups
Control
Group I
Group II
Group III
Group IV

Solution (%)
5
10
15
20

Application
time (min)

Application
time (min)

5
5
5
5
5

10
10
10
10
10

Decontamination of Bulk Milk Tank Surface

Application
time (min)

Application
time (min)

20
20
20
20
20

60
60
60
60
60

bacterial attachment. Experimental groups were
designed as group I, II, III and IV (concentration
of at 5%, 10%, 15% and 20%) and control at 5
min, 10 min, 20 min and 60 min. In order to
determine the effect of styrax liquidus applied to
surfaces contaminated with S. aureus at different
concentrations and durations (Table 1), samples
were taken from the surfaces with sterile swabs
and then placed in tubes containing peptone water
(Oxoid, CM0009). Samples prepared in 6 different
dilutions were inoculated on Baird Parker agar
(Oxoid, CM1127) and incubated at 37 °C for 2448 hours to determine the growth rates (ISO,
2003). Colonies that grew after incubation were
counted and the effect of the styrax liquidus-

The surface to be used to determine the effect of
styrax liquidus on S. aureus on the surface of the
milk collection tank was produced from the milk
collection tank material. For this purpose, the
stainless steel surface (AISI type 304 standard
stainless steel) was divided into 20x20 cm2 pieces
and five different regions were marked with a
template.
Before
experimental
bacterial
contamination, the sterile steel plate surfaces were
sterilized at 121 degrees for 15 minutes and
covered with aluminum foil. The suspension level
of S. aureus was adjusted 0.5 McFarland, it was
applied as 1 ml a spray to the previously sterilized
surface. It was waited for 30 minutes to ensure the
8
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containing solution on S. aureus was determined.
Experimental study applied in duplicate.

endemic tree species on stainless steel surfaces. It
is reported that Anatolian styrax liquidus can also
be used as an antimicrobial in the leather industry
(Bayramoğlu, 2010). Similarly, Okmen et al. (2014)
determined the antioxidant and antimicrobial
effects of extracts obtained from leaves of
Anatolian Sığla tree. It can also be used as
ointment for skin diseases and for healing wounds
with its antibacterial and scatrizant effect
(Aydıngöz and Bulut,2014).

Results
In the current study, 0.5 McFarland S. aureus was
detected as an average level of 7.94 log cfu/ml. In
addition, the antimicrobial effect of ethanol used
to dissolve styrax liquidus was investigated. It was
determined in all experimental groups that ethanol
used in dissolving styrax liquidus did not have any
antimicrobial effect by ethanol effect group test.
In this study, the styrax liquidus has inactivated at
a concentration of 5%, 10%, 15% and 20% on S.
aureus on stainless steel surfaces. Antibacterial
activities of styrax liquidus on S. aureus were
determined as 5% concentration in at least 5 min.

In this study, the effect of styrax liquidus in
different time parameters was investigated in the
experimental group. In a study on the
antimicrobial effects of styrax liquidus; it is
emphasized that the activity occurring at 10%
concentration is more effective than other
concentrations (0.1%, 0.2% and 0.4%) (Sağdıç et
al., 2005). In the current study, similar results were
found in all time parameters. As a result of
examining the effect of styrax liquidus
concentrations; antimicrobial effect has been
detected at all concentrations. In conclusion, it
was determined that the solution prepared within
the scope of this study was an effective
antimicrobial agent due to the adsorption property
of S. aureus on the surface. Studies on the effect of
styrax liquidus at lower concentrations should be
planned. However, due to the risk of leaving
residues on surfaces, studies should be planned for
solutions prepared with different solvents.

Discussion
Foodborne pathogens cause significant illness and
death in humans (Painter et al., 2013). Milk is a
suitable environment for the growth of most
pathogens (Ding et al., 2016) Factors such as the
health of dairy animals, udder diseases, udder
hygiene, post-pasteurization contamination,
milking conditions and cleaning and disinfection
of tools and equipment are effective in the
occurrence of milk-borne pathogens (Oliver et al.,
2005; Dhanashekar et al., 2012). Various type of
microorganisms can survive on stainless steel
surfaces. It may pose significant public health
hazards. It has been reported that S. aureus
survived for 4 days after contamination of stainless
steel surfaces (Kusumaningrum et al., 2003). This
pathogen may contaminate milk as a result of its
adherence to stainless steel surfaces and by its
presence on the surfaces.
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In recent years, the resistance created by bacteria
against antibiotics is a worldwide concern (Gootz,
2010; Nathan and Cars, 2014). There are studies
reporting that natural antimicrobial agents can be
used as an antibiotic alternative (Keyvan and
Tutun, 2019). It has been reported that many
natural antimicrobial agents are effective on
pathogens (Cabarkapa et al., 2019; Porter et al.,
2020). In this study, it was aimed to determine the
antimicrobial effect of styrax liquidus obtained by
using Sığla tree (Liquidambar orientalis) which is an
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