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Abstract

The aim of the present work was monitoring chicken thighs microbiological quality after treatment by
ethylenediaminetetraacetate (EDTA), coriander (Coriandri aetheroleum) and spearmint (Menthae spicata
aetheroleum) essential oil, stored under vacuum packaging, at 4+0.5°C for a period of 16 days. The following
treatments of chicken thighs were used: Air-packaging control samples, control vacuum-packaging samples,
vacuum-packaging with EDTA solution 1.50% w/w, control samples, vacuum-packaging with Menthae crispae
aetheroleum essential oil at concentrations 0.2% v/w and vacuum-packaging with Coriandri aetheroleum essential
oil at concentration 0.2% v/w. The quality assessment of all samples was established by microbiological analysis.
The microbiological parameters as the total viable count, Enterobacteraceae genera counts, lactic acid bacteria and
Pseudomonas spp. were detected. The results of this present study suggest the possibility of application the essential
oil of Coriandri aetheroleum and Menthae spicata aetheroleum as natural food preservatives and potential sources of
antimicrobial ingredients for food industry.
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1. Introduction In living animals, those surfaces in contact with
the environment harbor a variety of
The microbiological quality of meat and meat microorganisms.
products is very important with regards to public Coriandrum sativum L. (Apiaceae) has been
health significance. There are several reports on cultivated for thousands of years in India, China
outbreaks of food borne illnesses because of and Egypt and today is native to the
consumption of meat [1-3]. The meat is Mediterranean region and cultivated in many
potentially subjected to contamination from a temperate countries. Coriander is the dried nearly
variety of sources within and outside animal ripe fruit of the Coriandrum sativum L. plant. The
during the slaughter of animal and during its sale. coriander leaves and seeds are used as seasoning
agent in liqueurs, teas, meat products and pickles.
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oil from coriander leaves and seeds using different
oil isolation methods (extraction, steam and
hydrodistillation, supercritical fluid extraction
with CO,, headspace method). By distillation 0.1 -
5.2 % of essential oil can be recovered from
coriander seeds, which contains mainly linalool.
Saturated and unsaturated aliphatic aldehydes C8 -
C14 are the main components (nearly 90 %) of
coriander leaf oil [6-7,18,23]. The principial
constituent of the coriander oil is linalool
[6,11,13- 16,23-25] or linalool and geranyl acetate
20 or trans-2-decenal [23]. By the standard of
European Pharmacopoeia [25] (EP) coriander
(Coriandri fructus) should contain not less than 3
ml/kg of essential oil. Coriander oil (Coriandri
aetheroleum) contain by EP 65 - 78 % of linalool,
also the ranges of several other constituents are
stated.

The genus Mentha, belonging to the family
Lamiaceae, consists of more than 30 species. The
plants of this family are a rich source of
polyphenols and hence could possess strong
antioxidant properties [26]. Mentha spicata L. is
characterized by its volatile oil of economical
importance. It is widely cultivated in many places
around the world for the production of essential
oil [27-29]. Traditionally, M. spicata has been
utilized in the foods as a flavoring agent and as an
herbal medicine in folk remedies [30]. Recently,
M. spicata has become asubject of scientific
interest in view of other potential uses of its
essential oil and extracts, for the most part, as
antimicrobial and antioxidant agents [31].

The aim of the present work was monitoring
chicken thighs microbiological quality after
treatment by ethylenediaminetetraacetate (EDTA),
coriander (Coriandri aetheroleum) and spearmint
(Menthae spicata aetheroleum) essential oil,
stored under vacuum packaging, at 4+0.5°C for a
period of 16 days.

2. Materials and methods

Preparation of samples

To evaluate the antimicrobial activity of essential
oils the chicken thigh with skin of each
experimental group was taken. The chicken thigh
fresh samples with were prepared as follow: for
air-packaging (AC, control samples) chicken thigh
fresh meat was packaged to polyethylene bags and
stored aerobically in refrigerator; for vacuum-
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packaged (VPC, control samples) chicken thigh
fresh meat was packaged to polyethylene bags and
stored anaerobically in vacuum and in refrigerator;
for vacuum-packed samples with EDTA solution
1.5% wi/w (VPEC, control samples) chicken thigh
fresh meat was treated with EDTA for 1 min and
packaged to polyethylene bags and stored
anaerobically in vacuum and in refrigerator; for
vacuum-packed  samples  with  Coriandri
aetheroleum 0.20% v/w (VP+CEQ) chicken thigh
fresh meat was treated with coriander oil for 1 min
and packaged to polyethylene bags and stored
anaerobically in vacuum and in refrigerator; for
vacuum-packed samples with Menthae spicata
aetheroleum 0.20 % v/w, (VP+MEQO) chicken
thigh fresh meat was treated with spearmint oil for
1 min and packaged to polyethylene bags and
stored anaerobically in vacuum and in refrigerator
(4+£0.5°C). For sample packaging a vacuum
packaging machine type VB-6 (RM Gastro, Czech
Republic) was used and each sample were packed
immediately after treatment. A stock solution of
500 mM concentration of EDTA was prepared by
diluting 186.15g in 1 L distilled water (EDTA,
(C10H14N203.Naz.2H20), 99.5% purity, analytical
grade, (Invitrogen, USA). A final concentration of
50 mM EDTA solution was prepared from the
stock solution. The pH of the solution was
adjusted to 8.0 with the addition of the appropriate
quantity of NaOH solution. Coriander and mint
essential oil (Hanus, Nitra, Slovakia) was added to
coat chicken thigh surface (both sides) of each
sample using a micropipette. Final concentration
of 0.2% v/w of EO was used for treatment.

Microbiological analysis

Approximately 10 g (10 cm? ) of the chicken thigh
was sampled using sterile scalpels and forceps,
immediately transferred into a sterile stomacher
bag, containing 90 mL of 0.1% peptone water (pH
7.0), and homogenized for 60 s in a Stomacher at
room temperature. Sampling was carried out after
certain time intervals: 0, 4, 8, 12 and 16 days.
Chicken thigh were stored wunder vacuum
packaging, at 4+0.5°C during experiment.
Microbiological analyses were conducted by using
standard microbiological methods. Total viable
counts (TVC) were determined using Plate Count
Agar (PCA, Oxoid, UK), after incubation for 2
days at 37°C. For Pseudomonas spp.
enumerations, 0.1 mL from 1:10 prepared serial
dilutions (0.1% physiological solution) of chicken
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homogenates was spread onto the surface of solid
media. Pseudomonas was determined on
Pseudomonas Isolation agar (PIA, Oxoid, UK)
after incubation at 48 h at 25°C. For lactic acid
bacteria enumeration, a 1.0 mL sample were
inoculated into Rogosa and Sharpe agar (MRS,
Oxoid, UK) after incubation 48-78 h at 37°C in an
aerobic atmosphere supplemented with carbon
dioxide (5% CO,). For members of the family
Enterobacteriaceae, a 1.0 mL sample was
inoculated into 10 mL of molten (45°C) violet red
bile glucose agar (VRBL, Oxoid, UK). After
setting, a 10 mL overlay of molten medium was
added and samples incubated at 37°C for 24 h.
The large colonies with purple haloes were
counted. All plates were examined for typical
colony types and morphology characteristics
associated with each medium applied for
incubation.

3. Results and discussion

Total viable count (TVC) values for the tested
groups of chicken thigh are showed in Fig. 1. The
initial TVC value of chicken thigh was 3.36 log
cfu/g on O day.
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Figure 1. Changes (log cfu/g) in population of total
viable count in chicken thigh stored in air (AC, ¢);
stored under vacuum (VPC, m); stored under vacuum
packaging with EDTA (VPEC, A); stored under
vacuum packaging with Coriandri aetheroleum 0.2%
essential oil (VP+CEO, x); stored under vacuum
packaging with Menthae spicata aetheroleum 0.2%
essential oil (VP+MEOQ, o).

Lactic acid bacteria (LAB) values for the tested
groups of chicken thigh are showed in Fig. 2. The
initial TVC value of chicken thigh was 2.98 log
cfu/g on 0 day.
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Figure 2. Changes (log cfu/g) in population of lactic
acid bacteria in chicken thigh stored in air (AC, ¢);
stored under vacuum (VPC, m); stored under vacuum
packaging with EDTA (VPEC, A); stored under
vacuum packaging with Coriandri aetheroleum 0.2%
essential oil (VP+CEO, x); stored under vacuum
packaging with Menthae spicata aetheroleum 0.2%
essential oil (VP+MEQ, e).

Enterobacteriaceae genera values for the tested
groups of chicken thigh are showed in Fig. 3. The
initial TVC value of chicken thigh was 0 log cfu/g
on 0 day. Presence of this bacteria were found on
all groups at 16 day.
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Figure 3. Changes (log cfu/g) in population of
Enterobacteriaceae genera in chicken thigh stored in
air (AC, ¢); stored under vacuum (VPC, m); stored
under vacuum packaging with EDTA (VPEC, A);
stored under vacuum packaging with Coriandri
aetheroleum 0.2% essential oil (VP+CEOQ, x); stored
under vacuum packaging with Menthae spicata
aetheroleum 0.2% essential oil (VP+MEO, e).

The presence of Pseudomonas spp. bacteria in this
study were not found in all tested groups.

Of the antimicrobial combination treatments
examined in the study of Nizimani et al. [32]., the
use of treatments, EDTA-lysozyme-rosemary oil
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(VP+EL+R) and EDTA-lysozyme—oregano oil
VP+EL+O) were the most effective against the
growth of Gram-negative, Gram-positive bacteria,
and to a lesser extent on yeasts. The presence of
rosemary oil (0.2% v/w) in cooked VP+EL+R and
VP+EL+O samples produced a distinct but
acceptable pleasant odor and taste, well received
by the panellists. The application of oregano oil in
cooked chicken samples was not as pleasant as
compared to that of rosemary oil. Based on both
microbiological (TVC data) and sensory (taste
attribute) analyses, treatments VP+EL+R and
VP+EL+O produced a shelf-life extension of 7-8
days, as compared to the control samples.

The results of Hasapidou and Savvaidis [33] study
indicate that the shelf-life of fresh chicken liver
stored under refrigeration, can be extended, by
either packaging the product under MAP (M
treatment) or with EDTA (ME treatment) and
additionally by adding oregano essential oil
(MER1, MER2 treatments). The product under
these treatments (M, ME, MER1 and MER2)
maintains its freshness and quality (sensorial)
characteristics. However an important parameter,
when evaluating the potential use of EOs such
oregano, thyme etc. as preservative in foods,
needs to be taken into consideration in terms of
the sensorial acceptability of the treated with the
EOs product.

Of the antimicrobial combination treatments
examined in the study of Pavelkova et al. [34], the
use of treatments, EDTA, oregano oil ad thymus
oil were the most effective against the growth of
Gram-negative bacteria and to a lesser extent on
total viable count and lactobacilli. Based on
microbiological analyses, treatments oregano oil
and thymus oil produced a shelf-life extension of
8e9 days, as compared to the control samples. The
ability of vacuum packaging to inhibit spoilage
organisms is well documented, but many
pathogenic organisms are less affected. Therefore,
the combined effect of essential oils as oregano
and thymus and vacuum packaging on the safety
of the meat could be investigated.

To our knowledge, the effect of all three
antibacterial hurdles investigated in this study has
not yet been reported to date in the bibliography
and therefore any comparison of our data to the
results of other workers is not feasible.
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4, Conclusions

The results of this present study suggest the
possibility of using the essential oil of
coriander and spearmint as natural food
preservatives and potential source of
antimicrobial ingredients for meat. Of the
antimicrobial combination treatments
examined in the work, the use of storage
condition as vacuum packaging, EDTA, and
essential oils were the most effective against
the growth of lactic acid bacteria and
Enterobactericeae family and to a less extent
on total wviable count. Based on
microbiological analyses, treatments with
coriander and spearmint essential oils resulted
in shelf-life extension, as compared to the
control samples. Therefore, the combined
effect of essential oil and vacuum packaging
on the safety of the meat could be
investigated.
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