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Abstract - Lipid oxidation and microbial
deteriorations in meat and meat products may
lead to important problems during the
processing and storage stages. In food industry,
some synthetic antioxidants are used to resolve
these problems. Considering the tendency of
consumers toward the natural additives, the use
of spices and their extracts in foods as
antioxidants and antimicrobials would be a
plausible  choice against the synthetic
antioxidants. In this research, chicken thigh and
breast meats treated with essential oil extracted
from Izmir thyme at the level of 250, 500 and
1000 ppm while the control samples received no
oil. Then the samples were stored at 4°C for 0, 3,
7 and 10 days and subjected to some
physicochemical and sensory analyses. In the
results, TBA analysis revealed that the
application of essential oil at the level of 1000
ppm increased the oxidation stability of the
chicken meats. Again, no adverse effect of the
essential oil treatment was determined at the
level of 250 and 500 ppm in terms of the sensory
properties. Consequently, the results of this
study showed that the essential oil treatment
may help to maintain the quality of the chicken
samples.
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. INTRODUCTION
Lipid oxidation and microbial deteriorations in
meat and meat products may lead to important
problems during the processing and storage. In
the food industry, synthetic antioxidants have
been generally used to resolve these problems
[1, 2]. However, consumers have been
demanding the foods containing no synthetic
preservatives due to the fact that the consumer
consciousness increased about the food-health
interactions. Considering the tendency of
consumers toward natural additives, like spices
and/or their extracts in foods as natural
antioxidants and antimicrobials have been
welcomed as a good alternative to replace the
synthetic preservatives [3]. Some spices and
their extracts have widely been recognized as
antioxidant and antimicrobial agents [4]. As a

result, considerable research has been carried
out on the assessment of the antioxidant
activity of many herbs, spices and their
extracts when added in a variety of foods and
food model systems [5]. Two primary phenols
carvacrol and thymol are responsible from the
antioxidant properties of thyme spices that
constitute about majority of the essential oil
and their precursors, g-terpinene and r-
cymene, the two monoterpene hydrocarbons
[6]. Carvacrol, thymol and their precursors
would react with lipid and hydroxyl radicals
converting them into stable products [7].
Additionally, some other spice compounds
were reported to inhibit lipid peroxidation by
quenching oxygen free radicals and by
enhancing the activity of endogenous
antioxidant enzymes; superoxide dismutase,
catalase, glutathione  peroxidase  and
glutathione transferase in the animal tissues
[8]. Some studies conducted previously have
shown that the dietary supplementation of
essential oil of oregano could improve the
oxidative stability of broiler meats during the
refrigerated storage [5, 9, 10]. In the present
research, chicken thigh and breast were treated
with essential oil extracted from Izmir thyme
(at the level of 250, 500 and 100ppm) and
stored at 4 °C at different days (0, 3, 7 and 10
d) to evaluate its effect on physicochemical
and sensory traits.

Il. MATERIALS AND METHODS

In this research, lzmir thyme (Origanum
onites) was ground with a laboratory grinder,
and their essential oil was obtained with
hydrodistillation in a Clavenger type
apparatus. Fresh chicken breast and thigh
meats were provided by FAT Poultry Inc.
Kayseri, Turkey within one day after the
slaughter. Their skins were removed, and 250
g chicken samples were placed into sterile
stomacher bags for each treatment, and the
bags were vacuum sealed. Then the essential
oil was injected with a sterile injector at the
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level of 250, 500 and 1000 ppm, while the
control samples receiving no oil, and then the
pores on stomacher bags were resealed with a
tape immediately. Then the samples were
stored at 4°C for 0, 3, 7 and 10 days.

Determination of pH and proximate
composition

Moisture and fat content of the samples were
determined according to the methods of
AOAC International [11]. The results were
expressed as percentage of wet weight. pH
values were measured by a calibrated pH
meter (Hanna 8314, Romania) [12].

Thiobarbituric acid assay
Lipid oxidation was assessed by the 2-
thiobarbituric acid (TBA) method of Ulu [13].

Sensory analysis

The sensory quality of thigh and breast meat
samples were evaluated at each sampling time
(excluding the 10 day samples that were
deteriorated) by a ten member trained panel.

Statistical Analysis

Differences among the essential oil treatments
were analyzed statistically using the analysis
of variance technique, and Duncan’s Multiple
Range Test was used for the comparison of
treatment means [14].

I1l. RESULTS AND DISCUSSION

The effect of essential oil treatments on pH, fat
and moisture contents of thigh and breast
meats is shown in Table 1. The essential oil
and storage time had significant (p<0.05)
effects on pH and moisture values of the thigh
and breast samples of chicken. The fat content
of thigh meat did not change with the
treatments while the storage time and essential
oil concentrations had a significant effect
(p<0.05) on fat content of the breast samples.

TBA values of the samples can be seen in
Table 2. In general, TBA values of the thigh
samples which had higher lipid content were
higher than those of the breast samples.
Similarly, Nam et al. [4] observed that
oxidative changes in thigh were more
extensive than that of the breast muscle, due to
the higher lipid content. Again, the statistical
analyses revealed that storage time and
essential oil concentration had a significant
(P<0.05) effect on TBA values. As can be seen
from the Table 2, TBA values increased in
both breast and thigh samples during the

storage (P>0.05), and the highest TBA values
were determined in the control group except
for the seventh day of breast samples. These
results were in agreement with the literature
where the antioxidant effects of some spices
studied [15, 16]. Some researchers showed that
different natural antioxidants were effective on
the retardation of lipid oxidation in chicken
meats [5, 17, 18].

The data obtained for the sensorial values of
thigh and breast samples treated with essential
oil and stored at 4°C are shown in Table 3. The
statistical analyses revealed that the essential
oils concentrations had a significant (P<0.05)
effect on sensorial attributions of the breast
meat while no significant differences (P>0.05)
were observed on the thigh samples. However,
storage time was effective (p<0.05) on sensory
properties of both thigh and breast meat
samples.

In general, thigh samples had higher sensorial
scores when compared to the breast samples.
Although 500 ppm essential oil addition was
the most favorable in the thigh samples, it was
the most desirable with 250 ppm in the breast
samples. Briefly, the addition of essential oils
did not have negative effect on the sensorial
properties of both thigh and breast meat
samples.

IV. CONCLUSION

The results of this study showed that thyme
essential oil treatment increased the oxidation
stability of meats. The essential oil treatment
had a significant effect on pH, fat and moisture
contents of breast and thigh meats (except for
fat content). Additionally, these factors were
effective on some color parameters of the
samples. In terms of the sensory properties, no
adverse effect of essential oil treatment was
determined at the level of 250 and 500 ppm in
the chicken meats, and beneficial effects were
determined especially with 1000 ppm essential
oil. Thigh meat was more susceptible to
oxidation compared with breast meats in all
treatments. In conclusion, it might be
suggested that the essential oil treatment may
help to maintain the quality of the chicken
samples during the storage.

ACKNOWLEDGMENT

The financial support from the Scientific
Researches Project Unit of Erciyes University is
greatly acknowledge



Table 1. The effects of essential oils on pH, fat and moisture parameters of thigh and breast meats

Sample  Parameter Storage Concentration of essential oil (ppm)
time (day) 0 250 500 1000
0 6.42%%+0.01 6.42%%+0.01 6.42%%+0.01 6.42P%+0.01
H 3 6.64%+0.01 6.50%°+0.01 6.44%°+0.01 6.48°"+0.00
P 7 6.90%%+0.01 6.66"°+0.01 6.49%9+0.02 6.71%°+0.01
10 6.12°9+0.01 6.65°°+0.01 6.96"%+0.01 6.76"°+0.01
0 9.62"%+0.25 9.627%+0.25 9.627%+0.25 9.627%+0.25
Thiah Fat % 3 9.30"°+0.27 9.977%+0.19 0.837%+025 9.84%%+0.19
g 7 9.897%+0.32 9.39%%+0.28 9.62°%+0.43 9.62°%+0.31
10 9.97%%+0.20 9.74%%+0.41 9.68"%+0.10 9.38"%+0.28
0 72.077%+0.10 72.07%%+0.10 72.077%+0.10 72.07%%+0.10
Moisture % 3 72.637%+0.07 70.63°°+0.26 71.547%°+0.73 72.515%+0.28
7 72.35%°+0.60 73.78%+0.16 72.44°%°+0.14 73.247%10.14
10 70.695°+0.17 74.98"+0.14 71.087°+1.00 72.96"°+0.13
0 5.85C%+0.01 5.85%%+0.01 5.85P%+0.01 5.857%+0.01
H 3 5.86°°+0.01 5.85%¢+0.01 5.96P+0.01 5.97%%+0.01
P 7 6.165°+0.02 6.20%%+0.00 6.23%+0.03 6.065°+0.01
10 6.33%+0.01 6.25°°+0.01 6.135¢+0.00 6.27°°+0.01
0 0.89%%+0.00 0.89%+0.00 0.89%%+0.00 0.89%4+0.00
Breast Fat % 3 0.93%8%+0,03 1.04%%+0.02 0.89%°+0.10 0.927%+0.03
7 0.91°%%+0.01 0.99%%+0.04 0.86"%+0.10 0.93%+0.03
10 0.94"%+0.02 0.925%+0.01 0.93%+0.01 0.92°%+0.02
0 75.827%+0.03 75.8274+0.03 75.8274+0.03 75.827%+0.03
Moisture % 3 75.67°E+0.04 75.74°°+0.00 76.22°%+0.38 74.925°40.02
7 75.68°53+0.11 74.755°+0.15 75.76"%+0.15 74.928+0.15
10 74.67°°+0.02 74.595°+0.13 74.57%°+0.17 75.517%+0.38

AB: Means with different capital letters in the same column, compare the storage times, show significant differences at
P<0.05. ® Means with lowercase on the same row, compare the essential oil concentration, show significant differences at

P<0.05.

Table 2. The effects of essential oil on breast and thigh meat samples TBA assay (mg MA/kg)

Storage time

Concentration of essential oil (ppm)

Sample (day) 0 250 500 1000
0 0.16°%+0.00 0.167%+0.00 0.167%+0.00 0.167%+0.00
Thiah 3 0.30%%+0.03 0.27°%°+0.00 0.26°°+0.00 0.22°°+0.01
g 7 0.59%2+0.02 0.50%°+0.01 0.395¢+0.01 0.375¢+0.00
10 0.71%%+0.04 0.65"°+0.00 0.54"°+0.03 0.4879+0.02
0 0.097+0.01 0.09%%+0.01 0.09%2+0.01 0.09%%+0.01
Breast 3 0.14%%+0.00 0.12°°+0.01 0.12°°+0.01 0.11°°+0.01
7 0.31%4+0.02 0.33%4+0.01 0.32%%+0.01 0.23%°+0.01
10 0.48%%+0.00 0.43%°+0.00 0.42°°+0.02 0.397°+0.00

AB Means with different capital letters in the same column compare the storage times and show significant differences at
P<0.05. ® Means with lowercase on the same row compare the essential oil concentration and show significant differences at

P<0.05.

Table 3. The effects of essential oils treatments on sensorial attributions of thigh and breast meats

Storage Time

Concentration of essential oil (ppm)

Sample (day) 0 250 500 1000
0 58.007%+0.28* 58.007%+0.28 58.007%+0.28 58.007%+0.28
Thigh 3 51.00%%+2.14 51.00%%%+1.19 53.00%%+0.21 53.00%%+2.30
7 47.00%°+0.13 45.005°+1.92 52.00"%+1.92 48.005%+0.93
0 46.007%+0.13 46.00%%+0.13 46.00%°+0.13 46.007%+0.13
Breast 3 47.00%%+2.13 44.007%+2.44 37.005%+1.63 34.008°+1.90
7 40.00%%+0.50 40.00"%+0.58 31.00%°+1.65 40.00"%%+1.75

AB Means with different capital letters in the same column compare the storage times and show significant differences at
P<0.05. ® Means with lowercase on the same row compare the essential oil concentration and show significant differences at
P<0.05. *: The results were given total effects of the cooked samples surface color, texture, crispness, juiciness, taste and
flavor, off flavor or odor parameters and surface color of the raw samples. The samples were evaluated in raw and cooked.
The deteriorated samples which were stored for 7 or 10 days were not evaluated for sensorial properties. Samples were rated
on a nine-point hedonic scale (1 = dislike extremely, 9 = like very much)
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