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A B S T R A C T 

  

   

 Fresh chicken meat is highly perishable due to microbial growth and physicochemical changes, even when stored 

under refrigerated conditions. Zataria multiflora, with its high content of bioactive compounds such as polyphenolic 

compounds, can be used as a natural preservative in meat products. Therefore, this study aimed to investigate the 

antibacterial activity of Shirazi thyme extract to improve the shelf life of chicken meat stored at refrigerator 

temperature. For this purpose, Shirazi thyme extract was prepared at four concentration levels (0%, 1%, 2%, and 

3%) and added to chicken samples. A sample without extract was considered as the control. All samples were stored 

at 4 °C for nine days. Total bacterial count, pH, peroxide value, and sensory evaluation were tested on the first, third, 

sixth, and ninth days. The results showed that Shirazi thyme extract significantly reduced the total microbial load 

compared to the control sample (p<0.05). The peroxide value and pH level were also significantly reduced in the 

treated samples compared to the control. The three percent extract concentration was identified as the optimal 

treatment. According to the results, Shirazi thyme extract has a high potential to increase the shelf life of chicken 

meat stored at refrigerator temperature. 
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1. Introduction 

Chicken meat is popular among consumers worldwide due to its 

desirable nutritional qualities, such as high protein content, low fat, 

relatively high concentration of polyunsaturated fatty acids, 

affordability, easy and quick cooking, easy digestion, higher 

production capacity, and softer texture compared to red meat (Tong 

et al., 2022). Chicken breast meat is widely consumed globally. 

Global chicken meat production is growing, projected to reach 

139.19 million tons annually by 2025 (Uzundumlu et al., 2023). 

Fresh meat products are typically marketed under refrigerated 

conditions (2 to 5 degrees Celsius). Lipid oxidation and microbial 

growth may occur during refrigeration storage. The spoilage of fresh 

poultry meat poses a financial burden on producers, necessitating the 

development of new methods to increase shelf life and overall meat 

safety/quality, which is a major challenge for the poultry processing 

industry (Uzundumlu et al., 2023). Oxidative spoilage leads to 

unpleasant odors, undesirable changes in flavor, alterations in the 

structure of nutrients, and reduced nutritional value of the product. 

Additionally, poultry meat and products are often contaminated with 

microorganisms during slaughtering and production processes. 

These microorganisms cause undesirable qualitative changes in the 

meat, particularly concerning lactic acid bacteria, a major group 

associated with meat spoilage. There is increasing interest and 

attention towards using fewer synthetic preservatives, leading to 

research on finding and using natural derivatives with antimicrobial 

properties (Jebelli Javan et al., 2012). One example of natural 

additives to food products is the essential oil or extract of Shirazi 

thyme, which has been shown in several studies to have anti-Listeria 
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and anti-Vibrio parahaemolyticus effects in salted fish (Ekhtiarzadeh 

et al., 2011), anti-Escherichia coli O157:H7 effects in minced beef 

(Noori et al., 2012), and anti-Bacillus cereus effects in commercial 

soup (Mashak et al., 2012). 

The Shirazi thyme plant, with bushes reaching heights of 40 to 80 

centimeters, is greenish-white and aromatic, with multiple, firm, and 

resilient stems and grayish-white or slightly brownish bark. Shirazi 

thyme leaves are small with short petioles. The Shirazi thyme plant 

has relatively widespread distribution in Iran. The most important 

active ingredient in the thyme extract is thymol. Additionally, other 

phenolic compounds such as carvacrol and eugenol have been 

isolated from Shirazi thyme leaves (Lahooji et al., 2010). 

Studies on minced beef have shown that Shirazi thyme essential oil 

significantly reduces the population of Escherichia coli O157:H7 in 

treated minced beef stored at 4 degrees Celsius compared to samples 

stored at 10 degrees Celsius (suboptimal refrigeration) (Noori et al., 

2012). Furthermore, as far as we know, the antioxidant and 

antimicrobial effects of thyme extract, alone or in combination, on 

fresh chicken breast meat have not been examined. Therefore, the 

present study aimed to determine the effects of Shirazi thyme on pH, 

microbiological analysis, peroxide value, and sensory analysis 

during storage at 4 degrees Celsius. 

 

2. Material and Methods 
 

2-1.Extraction Preparation 

Thyme plants were collected from the medicinal plant farm at the 

Agricultural Jihad Applied Science Center in Karaj in May 2023. 

The leaves were dried in a dark place at room temperature. After 

grinding, the aqueous extract was prepared by boiling the plant 

powder in a distillation device with water in the laboratory at a ratio 

of 1 to 10 for one hour. The resulting extract was then dried under 

vacuum using a rotary evaporator and concentrated to the desired 

percentage. The extract was stored in a sterile glass container 

covered with aluminum foil at 4°C until the time of the experiment 

(Asgari et al., 2012). 

 

2.2. Chicken Sample Preparation 

Chicken breast samples were obtained from the Golchin Poultry 

slaughterhouse in Karaj and transported to the food industry 

laboratory at the Karaj Research Center in insulated containers with 

sufficient ice. The chickens were immediately filleted into pieces of 

4 × 10 × 1 cm under sterile conditions. The fillets were thoroughly 

washed with sterile cold water to remove blood and other residues. 

The chicken samples were then completely immersed in 0%, 1%, 2% 

and 3% aqueous extracts of thyme and distilled water for 2 hours. 

Each sample was placed in sterile stomacher plastic bags and stored 

at 4°C for 9 days. The chicken samples were randomly selected for 

microbial and chemical evaluation on days 1, 3, 6, and 9 (Behnanm 

and Akbarlu, 2013). 

 

2.3. Peroxide Value 

Initially, 9.8 ml of chloroform-methanol solution (chloroform to 

methanol ratio of 7 to 3) was added to 0.01 grams of the sample. It 

was mixed with a vortex for a few seconds. Then, 50 microliters of 

ammonium thiocyanate solution were added to the mixture and 

vortexed again for a few minutes. Next, 50 microliters of ferrous 

chloride solution were added and mixed with a vortex. After standing 

at room temperature for five minutes, its absorbance was recorded 

using a spectrophotometer (LKB, Sweden) at a wavelength of 500 

nanometers. The peroxide value was calculated using the following 

formula (84.55: molecular weight of iron) (IDF, 1991): 

(2 × sample weight × 84/55) / (52/41 × (absorption of iron solution 

in nanometers - sample absorption in nanometers)) = peroxide value 

 

2.4. pH Measurement 

To determine the pH, 10 grams of chicken fillet was homogenized 

with 100 ml of distilled water using a blender. The homogenized 

liquid was filtered and poured into a beaker. After calibrating the 

digital pH meter, the pH of the homogenized solution was measured 

(Wenjiao et al., 2009). 

 

2.5. Total Microbial Count 

One gram of chicken fillet was placed in 90 ml of 0.85% sterile 

physiological serum and homogenized for 60 seconds in a 

stomacher. Required dilutions were prepared, and one milliliter of 

each dilution was plated using the pour plate method on Plate Count 

Agar (Merck). The inoculated plates were incubated at 37°C for 48 

hours and then counted (Sallam, 2007). 

 

Sensory Evaluation 

The sensory quality of the cooked chicken samples (oven-cooked at 

180°C for 45 minutes) was evaluated by a trained panel consisting 

of 10 laboratory staff members (Alais & Linden, 1991). The 

panelists rated the color, odor, texture, taste, and overall acceptance 

on a scale from 1 to 4 (1 = very bad, 4 = very good). The scores for 

each attribute were compiled, and the overall opinion for each 

characteristic was calculated. 

 

3. Results and Discussion 

 
3.1. pH 

The results of comparing the means showed that the pH level in the 

treatments significantly increased over time (P<0.05). The highest 

pH was observed in the control group on the ninth day, and the 

lowest pH was observed in the 3% thyme extract treatment on the 

first day. Significant differences in pH levels were observed between 

all treatments and the control sample during the storage period. 

Manat et al. (2005) attributed the increase in pH over the 

experimental period to the effect of internal and microbial enzymes 

on proteins and the release of amine compounds resulting from their 

decomposition. As seen, the 3% samples had a lower pH compared 

to the control, which could be due to the antimicrobial effect of the 

thyme extract on proteolytic spoilage bacteria. 

 

 
Figure 1 - Changes in pH levels in chicken samples during the storage period. 
(Different letters indicate statistically significant differences(p˂0.05)). 

 

3.2.Peroxide Value 
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The peroxide value in the treatments significantly increased over 

time (P<0.05). The highest peroxide value was observed in the 

control group on the ninth day, while the lowest value was found in 

the 3% thyme extract treatment on the ninth day. Jebelli Javan et al. 

(2012) stated that the permissible limit for the peroxide value in 

chicken meat is 10 milliequivalents. In the present study, the 

peroxide value in the 1% treatment remained normal until the third 

day, in the control only on the first day, and in the 2% and 3% 

extracts until the sixth day of the experiment. 

 
Figure 2 - Changes in peroxide value in chicken samples during the storage 

period. (Different letters indicate statistically significant differences 
(p˂0.05)). 

 
3.3.Total Microorganism Count 

The total microorganism count in the treatments significantly 

increased over time (P<0.05). The highest total microorganism count 

was observed in the control group on the ninth day, and the lowest 

count was in the 3% treatment on the first day. The microbial load 

results showed that the thyme extract has a high ability to control the 

growth of microorganisms. Although no study was found on the 

effect of thyme extract on chicken fillet, similar studies have been 

conducted on the effect of thyme essential oil on the shelf life of fish 

fillets. The results of this study are consistent with the findings of 

Mahmoud et al. (2006) on the effect of thyme essential oil in 

reducing the microbial load of carp fillet and Caulier et al. (2004) on 

refrigerated barracuda. The main antimicrobial compounds of these 

plants are phenolic compounds, which have phenolic groups and a 

molecular weight of 150 to 160 (Shelef, 1983). These compounds in 

thyme mainly include the terpenes carvacrol, thymol, and p-cymene 

(Holley and Patel, 2005). These compounds exert their antimicrobial 

activity by disrupting the phospholipid bilayer of cell membranes, 

increasing cell permeability, and causing the loss of cellular 

components. They also destroy the cell’s enzymatic system, which 

plays a role in energy production and synthesis of structural 

components, and they damage the cell’s genetic material (Kim et al., 

1995).  

 

Figure 3 - Changes in total microbial load in chicken samples during the 
storage period. (Different letters indicate statistically significant differences 

(p˂0.05)). 

 

3.4. Sensory Evaluation 

The results of the sensory evaluation are shown in Figure 4. The 

results indicate that with the increase in storage duration, a 

significant decrease in sensory scores was observed. The 3% 

treatment received the highest sensory scores compared to the 

control and the 1% and 2% treatments during the experiment. 

According to Hansen et al. (2009), chicken samples that scored up 

to 2.5 out of 4 were considered suitable for human consumption. In 

this study, the 1% and 2% treatments were acceptable until the third 

day, and the 3% treatment was acceptable until the ninth day. 

Consistent with the present study, Formanek et al. (2003) 

demonstrated that the use of plant extracts not only prevents lipid 

oxidation and microbial spoilage but also prevents color changes in 

meat during the storage period, improving meat quality in terms of 

sensory factors. This can be attributed to the structural compounds 

of the plants, their antioxidant and antimicrobial properties, and their 

prevention of oxidative spoilage, which was confirmed by the 

microbial tests conducted in this research 

 
Figure 4 - Sensory evaluation results of chicken samples during the storage 

period. (Different letters indicate statistically significant differences 
(p˂0.05)). 

4. Conclusion  

The results of this study indicated that adding Shirazi thyme extract 

to chicken significantly reduced oxidation and microbial spoilage in 

chicken fillets compared to the control. Additionally, the results 

showed that adding this extract could effectively improve the quality 

and shelf life of refrigerated chicken meat. Based on the findings, the 

3% concentration could extend the shelf life of chicken by at least 2 

days compared to the control. Considering that the results obtained 

with a concentration of 3% have a favorable effect, higher 

concentrations were not investigated. It is concluded that this 

concentration can be used to increase the shelf life of chicken meat. 
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