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dough for making pasta with eggs and inoculums
with flour and chicken egg.

Introduction
Food diseases are caused by consuming foods
that have been contaminated by an infectious agent
or a toxin produced by it. According to the WHO,
30% of people in industrialized countries suffer from
foodborne diseases. Salmonella enteritidis even at
95.9% was the main etiological factor for
salmonellosis in humans (De Knegt et al., 2015) and
have established a trend of increasing the level of
contamination of food products with Salmonella spp.
in the Republic of North Macedonia. In order to
protect food from contamination with pathogens and
other harmful microorganisms, many scientists have
examined the antifungal, antibacterial and
antioxidative properties of essential oils (EOs) and
their application in food technology. They are
considered a safe and environmentally friendly
alternative to the control of bacteria present in the
food and food industry, but also to the control of
other pathogenic microorganisms, especially those
that are drug resistant (Yap et al., 2014).
The aim of the study was to determine the
antimicrobial effect of different concentrations of
basil and thyme EOs on the growth of Salmonella
enteritidis in laboratory conditions, inoculated in
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Materials and Methods
All samples were prepared in duplicate. The test
samples were prepared as micellar solution from
basil and thyme EOs in physiological solution (PhS)
up to final concentration of 1, 2.5 and 5%, as well as
PhS without EOs as a control. The first group of test
samples were prepared from 25 g of the dough used
for preparation of the egg-based pasta, inoculated
with 0.1 mL of the suspension of Salmonella
enteritidis with the initial number of bacteria from
109 CFU/g. After inoculation, the micellar solutions
of basil and thyme EOs were added to the prepared
dough. A quantity of 25 g of dough was mixed with
225 mL of selenite F broth and incubated for 24 h at
37 oC.
The second group of test samples was prepared
as a mixture of flour and a mixture of egg with the
micellar solutions of basil and thyme EOs.
Afterwards, the samples were inoculated with
Salmonella enteritidis. The ready suspension from
Salmonella enteritidis have been inoculated in 5 mL
of the micellar solutions of basil and thyme EOs as
well as 5 mL of PhS (control), in initial
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concentration of bacteria from 109 CFU/mL. In the
samples, 90 ml of Salenit F broth were added and
duplicate samples were incubated at two regimes:
one sample for 9 h at 46 oC and the other one for 18
h at 37 oC. Dilutions 1:20 and 1: 200 were prepared
from all samples and from them 0.1 mL was
inoculated on Müller-Hinton agar, for enumeration
of bacterial cell count (CFU). Petri plates were
incubated at 37 °C for 18 hours (ISO 6579-1, 2017).
Data analysis was carried out with GLM-General
Linear Model.
Results and discussion
Foods of animal origin, especially poultry and
poultry products, including eggs, have been
consistently implicated in sporadic cases and
outbreaks of human salmonellosis (FAO/WHO,
2002). Hence, the use of plant EOs as a substitute for
synthetic antimicrobials is of great importance as
most of them have proven efficacy in the control of
bacteria present in the food and food industry.
Related to the results from the research, the
Log10 number of bacterial cells of Salmonella
enteritidis was gradually decreased in each
successive concentration of basil and thyme EOs. In
the samples of pasta dough with micellar solution of
basil EOs, the CFU of S. enteritidis showed a trend
of decreasing from the samples without added EOs
to the samples with added 5% of basil EOs, ranged
from 8.46±0.071 to 8.04±0.113 Log10 CFU/mL. In
the samples of dough with micellar solution of
thyme EOs, the decreasing ranged from 8.24±0.075
to 7.29±0.142 Log10 CFU/mL. The same trend was
established also in the samples with a mixture of
flour and homogenized egg. The decreasing in the
Log10 CFU/mL of Salmonella enteritidis in the
samples with added basil EOs was ranged from
5.69±0.700 to 3.08±0.805; while in the samples with
thyme EOs from 5.72±0.064 to 1.84±0.784 Log10
CFU/mL Salmonella enteritidis, respectively.
Overall, in all samples the trend of decreasing in the
Log10 number of Salmonella enteritidis from control
samples to the samples with added 5% EOs ranged
from 7.77±0.184 to 5.93±0.407 Log10 CFU/mL. The
GLM statistical model showed that the Log10 number
of bacterial cells of Salmonella enteritidis was
statistically significant influenced by the added EOs
(F= 4.171; df=1; p<0.05) and their concentration (F=
4.879; df=3; p<0.01), while their interaction didn’t
show statistically significant influence (F= 0.350;
df=3) on Salmonella enteritidis Log10 CFU/mL.

Herewith, the findings of some authors suggest
that the reason for the weaker antimicrobial effect of
plant EOs, is the interaction that have essential oils
and bacteria with the food ingredients (Hayouni et
al., 2008). It has been found that in order to obtain
the optimal antibacterial effect in the food, it is
necessary to use several times higher concentration
of EOs of plants than the laboratory determined
concentration (de Oliveira et al., 2013).
Conclusion
The basil and thyme EOs as natural preservative
might be useful in the control of Salmonella spp. in
food like pasta, prepared from white flour and eggs,
as an alternative of the chemical preservatives.
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