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ABSTRACT

The aim of this study was to determine the presence and antibiotic resistance profile of Escherichia
coli strains in Urfa cheeses and comparing the antibacterial activity of donkey milk and essential oil of
Micromeria congesta plant. For this purpose, 93 fresh Urfa cheese samples were obtained in Sanlmurfa
province. Bacteria were isolated and identified by conventional cultural technique. In vitro susceptibility
test for antibiotics, donkey milk and essential oil of Micromeria congesta were performed with Kirby-
Bauer disc diffusion method. Steam distillation was used to provide the essential oil of Micromeria
congesta. E.coli strains were isolated in 43 (46%) of all cheese samples. The E.coli were highly resistant
to clindamycin (100%), penicillin (100%), oxacillin (100%), tetracycline (100%), neomycin (80%),
kanamycin (80%), gentamycin (50%), enrofloxacin (50%), streptomycin (46%) and low level of
resistance to imipenem (20%), cefoxitin (16%). This study showed E.coli strains developed high rates
of multidrug resistance. Antibacterial activity of Micromeria congesta essential oil and donkey milk was
found to be more effective when compared to reference antibiotics (tetracycline and streptomycin).
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Presence Of Escherichia coli In Urfa Cheese And In Vitro Screening

URFA PEYNIRLERINDE ESCHERICHIA COLPNIN VARLIGI VE
ESEK SUTU VE MICROMERIA CONGESTA ESANSIYEL YAGININ
ANTIBAKTERIYEL AKTIVITESININ DiSK DIFUZYON YONTEMIiYLE

IN VITRO GORUNTULENMESI

OZET

Bu ¢alismanin amaci, Urfa peynirlerinde Escherichia coli suslarinim varligini ve antibiyotik
direng profilini belirlemek, esek siitii ve Micromeria congesta bitkisi esansiyel yaginin
antibakteriyel etkinligini karsilagtirmaktir. Calisma kapsaminda, Sanliurfa ilinden 93 adet taze
Urfa peyniri 6rnegi toplandi. Konvansiyonel kiiltiir teknigi ile izolasyon ve identifikasyon
gergeklestirildi. Kirby-Bauer disk diflizyon yontemi ile antibiyotik, esek siitli ve Micromeria
congesta ugucu yagi i¢in in vitro duyarlilik testi yapildi. Micromeria congesta’nin ugucu yagini
elde etmek icin buhar distilasyon yontemi kullanildi. Tiim peynir 6rneklerinin 43’iinde (% 46)
E. coli susu izole edildi. E. coli suslari, klindamisin (% 100), penisilin (% 100), oksasilin (%
100), tetrasiklin (% 100), neomisin (% 80), kanamisin (% 80), gentamisin (% 50) enrofloksasin
(% 50), streptomisin (% 46)’e yiiksek direng; imipenem (% 20), sefoksitin (% 16)’ine de diistik
direng gosterdi. Bu ¢alisma E. coli suslarmin yiiksek oranda ¢oklu ilag¢ direnci gelistirdigini
gosterdi. Micromeria congesta esansiyel yagi ve esek siitiinlin antibakteriyel etkinligi referans
antibiyotikler (tetrasiklin ve streptomisin) ile kiyaslandiginda antibakteriyel etkinliginin daha

etkin oldugu goriildii.

Anahtar kelimler: Urfa peyniri, esek siitii, Micromeria congesta, antibakterial aktivite

INTRODUCTION

Milk and dairy products are essential
nutrients for the development of the human
body. Cheese is a balanced dairy product
containing fats, proteins, minerals and most
of the required daily vitamins. In addition, it
is the most widely consumed dairy product
worldwide (1). Milk is comprised of very low
levels of microorganisms when milked from
healthy animals. On the other hand, many
microorganisms such as Escherichia coli, can
be found in containers used during activities
such as milking, distribution and transportati-
on, and from animal’s skin, barn’s air or mil-
ker. In order to minimize the contamination
risk, milk should be cooled and transferred
to the manufacturing facility immediately. In
Sanlwrfa, Urfa cheeses produced with tradi-
tional methods from raw milk, that are gene-
rally milked in non-hygienic conditions and
not subjected to cooling process, may consti-

tute a potential risk for human health (2).

Feces of cows are important reservoir,
thus, the milk obtained from these cows are
more likely to have E. coli contamination (3).
E. coli, a member of the Enterobacteriaceae
family, is a gram-negative bacterium and
found in the intestinal flora of human bein-
gs and animals, in water, plants, and soil (4).
Since it is originated from the intestinal flora,
its presence in food, indicates a fecal conta-
mination (5). Pathogenic E. coli strains have
been reported to cause meningitis, septice-
mia, food poisoning, intestinal and urinary
tract diseases, which is also the second most
important cause of mastitis disease seen in
high milk yielding cattle (6,7).

For the prevention or the treatment of
mastitis, selection of inappropriate antibacte-
rial drugs and their insufficient or high dose
usage generates antibiotic resistant E. coli
strains (8). This type of resistance is called

MAE Vet Fak Derg, 2 (2): 139-145, 2017

140 |



as acquired resistance. It has been reported
that with the transfer of the induced acquired
antibacterial resistance and virulence factors
to another bacterium by conjugation leads to
an increase in the number of resistant strains
(9, 10, 11). Moreover, the resistance bacteria
display due its innate structure is defined as
intrinsic resistance. Essentially, E. coli produ-
ce broad-spectrum beta-lactamase (ESBL)
enzymes. Therefore, by breaking the beta-la-
ctam ring with these enzymes, they eliminate
the beta-lactam antibiotics (5, 12). Antibiotic
resistance is encountered in bacteria against
all antibiotics used in clinics for human or
animal health (9). Furthermore, antibacterial
resistance is not only a national problem that
concerns the present, but also a critical inter-
national issue that can negatively affect the
whole world in the future (12). Hence, prece-
dence should be given to testing for resistan-
ce against commonly used antibiotics such
as penicillin, erythromycin, amoxicillin-cla-
vulanic acid, neomycin, gentamycin, cepha-
losporins, ampicillin, lincomycin and spiram-
ycin applied to the udder during the milking
period. For that purpose, antibiograms should
be performed to E. coli isolated from foods of
animal origin all over our country, and drugs
that are more effective on the bacteria should
be detected (13,14). One of the most common
methods for antibacterial resistance detection
is the Bauer-Kirby Disk diffusion method
(15).

Due to the resistance problem in our
country and in the world, many studies on
herbal and animal originated materials, that
can be alternatives to semisynthetic and sy-
nthetic antibacterial drugs, are being condu-
cted. In vivo and in vitro studies showed that
plants carry topical antibacterial effects (8). It
has been reported that the antibacterial effect
of essential oils of the Micromeria congesta
(M. congesta) plant is close to that of synthe-
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tic antibiotics (16). M. congesta is a member
of Micromeria genus that belongs to Labiatae
family which have 22 taxa and have naturally
grown in Turkey (16). M. congesta is an en-
demic plant which is generally named “pun-
ge tehta” and “gihaye palug” (17) The plant is
often used as a folkloric medicinal treatment
against headache, cough, and pulmonary in-
fections (18). In a study, the total bacterial
burden in donkey milk was found to be lower
than in cow milk, and it was demonstrated
that this decrease was due to the natural anti-
bacterial components of donkey milk such as
the lactose and lysozyme enzymes (19).

In this study, it was aimed to isolate E.coli
strains in Urfa cheese produced by traditional
methods in Sanliurfa, to determine the resis-
tance levels of commonly used antibiotics by
antibiogram test, and to investigate the anti-
bacterial effects of donkey milk and the es-
sential oils of the M. congesta plant, which
are potential alternatives to antibacterial me-
dicine in the therapy of infectious diseases,
on the E. coli strains.

MATERIAL AND METHODS

In this study, 93 fresh Urfa cheese samples
were obtained from local markets in Sanliur-
fa province between January to March 2017.
Samples were collected under aseptic con-
ditions as 250 g each. They were brought to
the Department of Food Hygiene and Tech-
nologies laboratories of Veterinary Faculty of
Harran University in cold chain, and stored at
-20 O0C until analyze.

Samples were portioned as 25 g each un-
der sterile conditions and were transferred
to sterile stomacher bags with an addition
of 225 mL of modified Tryptic Soy Broth
(mTSB with novobiocin; Merck, Germany)
After homogenization samples were incu-
bated for 12 hours at 41°C under aerobic
conditions. Chromocult TBX Agar (Merck,
Darmstadt, Germany) was used for isolation.
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Then the immunomagnetic separation (IMS)
method was used according to the manufac-
turer’s instructions (Dynabeads, Inc., Dynal,
Norway). Five typical colonies from petri
dishes used for identification. Antibiotic sus-
ceptibility tests were done by the disc diffusi-
on method as described Bauer et al. (20) with
Mueller Hinton agar (Oxoid, UK). Zones of
inhibition were measured after 24 hours and
again after 48 hours of incubation at 37 °C. A
suspension of the tested microorganism (0.1
mL of 108 cells/mL) was spread on media
plates. Sterilized discs of 6 mm (Schleicher
and Schuell, No. 2668) were soaked with
0.25 pL of oil and donkey milk placed on the
inoculated plates and after staying at 4°C for
2 hours were incubated at 37°C for 24 hours.
The diameters of the inhibition zones were
measured in millimeters.

M. congesta were gathered during the
flowering season in June to July 2016, from
the Germiis village of Sanlurfa. Dr. Musta-
fa Aslan identified all the gathered plants as
M. congesta. The plants were collected in
polyethylene bags. The essential oil of M.
congesta was provided via hydrodistillation
by using a Clevenger type apparatus for 6-8
hours. The essential oil samples were dehyd-
rated by hydrous sodium sulfate and kept at +
4 °C until analysis (16).

RESULTS

In this study 93 Urfa cheese samples were
analyzed for the presence of E. coli by using
the conventional culturing method. All E.
coli isolates gave Gram-negative, oxidase,
and sorbitol negative and catalase positive
reactions.

E. coli strains were isolated in 43 (46%) of
all cheese samples. E. coli strains were high-
ly resistant to clindamycin (100 %), penicil-
lin (100 %), oxacillin (100 %), tetracycline
(100 %), neomycin (80 %), kanamycin (80
%), gentamycin (50 %), enrofloxacin (50 %),

streptomycin (46 %) and low level of resis-
tance to imipenem (20 %), cefoxitin (16 %).
In vitro, antibiotic sensitivity test was done as
per recommendation of the Clinical and La-
boratory Standard Institute (21).

DISCUSSION

Food chain has been known as one of the
primary passage for antibiotic-resistant bac-
teria between the animal and human popula-
tion is an accepted opinion (5).

E. coli is a fecal contamination indicator
in foods and classified into subtypes which
groups of strains cause diseases that have
different virulence factors (22). The most cli-
nical syndromes in humans are hemorrhagic
colitis and hemolytic uremic syndrome (23).
Dairy products produced using raw milk con-
taminated with E. coli could be risk to human
health, by the bacteria may survive throu-
ghout the producing and ripening process of
dairy products. The ability of E. coli is noted
with different kind of traditional dairy produ-
cts which are made from raw cow milk (24),
raw goat milk lactic cheeses (23), yogurt (25),
and, moreover Feta cheese (26) has been re-
ported. Previous studies have been reported
the antibiotic resistance in E.coli strains iso-
lated from milk and dairy products and the
described antibacterial resistance levels appe-
ar material-specific without the main attitude
(27,28). All E. coli isolates were found to be
resistant to tetracycline and clindamycin whi-
ch are also used in practice to treat coliform
infections (24). Ding et al.(2012) reported
that among the E. coli strains which were iso-
lated from milk samples in Ankara, Balikesir,
and Corum, the highest resistance rates were
analyzed against to erythromycin, ampicillin,
tetracycline, nalidixic acid, chloramphenicol,
trimethoprim-sulfamethoxazole and amoxi-
cillin-clavulanic acid, respectively (8). In
this study multidrug resistance of E. coli was
detected on two or more antibiotics such as
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Table 1: Percentage antibiotic resistance of E. coli isolates from Urfa cheese samples

n: number of E.coli isolates  R: Resistant I Intermediate

tetracycline and clindamycin. Few of E. coli
strains isolated from Urfa cheeses were not
resistant to cefoxitin, imipenem, enrofloxacin
used in this research (Table 1).

Our findings were similar to Momtaz et
al. (2012) (29) and Stephan et al.,(2008) (30).
The multidrug resistance in this study is com-
mon among E. coli isolate especially to tetra-
cycline and ampicillin as Aslani et al.’s (2011)
study (31). Tabaran et al. (2017) reported that
the most often resistance was observed to
cephalothin, nalidixic acid, doxycycline, tet-
racycline, and ampicillin (32). Paneto et al.
(2007) reported that the toxigenic E. coli in
cheese and raw milk were found 2 % and 6
% (33).

When we compare the antibacterial acti-
vity of the essential oil of M. congesta and
donkey milk to that of reference antibiotics,
results show that the antibacterial activity of
M.congesta and donkey milk is considered as
significant. Our results are similar to Herken
at al.’s (2012) study (16).

The antibacterial activity of donkey milk
studies in E. coli which isolated from cheese
samples, we could not find a study showing
the antibacterial effect of the donkey milk.

S: Susceptible

CONCLUSION

To the best of our knowledge, this study
represents the first survey of E. coli strains in
Urfa cheeses produced by traditional metho-
ds in Sanlmrfa, and the resistance levels of
commonly used antibiotics by antibiogram
test, also the antibacterial effects of donkey
milk, and the essential oils of the M. conges-
ta plant. The percentage of antibiotic resis-
tance of the E. coli isolates studied herein are
high and also the antibacterial activity of both
donkey milk and M. congesta are also effe-
ctiveness. The results of this study provide
knowledge about natural antibacterial sour-
ces (M. congesta and donkey milk) which are
growing demand for natural antibacterials for
food protection and human health. Due to the
potential damage of antibiotics, most direct
and effective measurement for protecting the
public health is the practice of preventive me-
dicine or find alternative antibacterials.
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