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Research Article 

Effects of edible oil on the quality of chicken meat in short-term 

preservation 

MM Hasan1, M Shahiduzjaman1, MA Hashem1, M Khan1, MM Rahman1* 

Abstract 

This study aimed to evaluate the influence of various oils namely olive, mustard, sesame, and 

soybean on the quality and preservation of raw beef stored under refrigerated conditions at 4±1ºC. 

The meat was stratified into five experimental groups: T0 (Control), T1 (1% Olive oil), T2 (1% 

Mustard oil), T3 (1% Sesame oil), and T4 (1% Soybean oil). Assessments were systematically 

performed on days 0, 3, 6, and 9 to determine a wide range of parameters including 

physicochemical characteristics (pH, water-holding capacity), oxidative stability (TBARS), drip 

loss, cooking loss, color value (L*, a*, b*), microbial safety (TVC, TCC, TYMC), and proximate 

composition (DM, EE, CP, Ash). The incorporation of oils resulted in a statistically significant 

(P<0.05) impact on the physicochemical properties, oxidative defense mechanisms, microbial 

proliferation, and sensory attributes when compared to the control group. Notably, throughout the 

storage period, oil-treated samples exhibited significantly reduced pH levels and higher water 

retention capacities (P<0.01) relative to the control. Among the oils tested, olive oil (T1) 

demonstrated superior oxidative stability, as evidenced by its significantly lower TBARS (P<0.01) 

values and diminished microbial counts. Moreover, the sensory profile of the T3 group (sesame oil) 

was notably enhanced, particularly in terms of color, though the control group maintained good 

color retention. In conclusion, the study determined that olive oil was the most effective in 

prolonging the shelf life and sustaining the quality of refrigerated beef, surpassing the effects 

observed with mustard, sesame, and soybean oils. 

Introduction 

As the global population rises, governments face the significant challenge of addressing the 

complex food requirements of societies with limited animal protein availability. Protein is a crucial 

nutrient for human health, and common sources include poultry, beef, and mutton etc. Bangladesh 

is also facing the same problem as she has limited resources to fulfill the huge demand of animal 

protein (Liza et al., 2024; Rahman et al., 2023). Meat is widely recognized for its high nutritional 

value, being an excellent source of quality protein and essential amino acids necessary for a 

healthy diet. It provides a variety of micro and macro nutrients. It is particularly rich in animal 

proteins, essential fatty acids, minerals, trace elements, and B vitamins (Sagar et al., 2024; Sajib et 

al., 2023; Singh et al., 2011). However, the high saturated fat content in red meat leads to 

recommendations for limited consumption among those at risk for cardiovascular diseases or 

obesity. Despite this, fat plays a crucial role in human nutrition, enhancing flavor, tenderness, 

juiciness, appearance, texture, and shelf life of meat products. Consequently, the meat industry 

faces the challenge of creating low-fat options without sacrificing sensory qualities. Poultry, 

especially chicken, is favored globally due to its affordability, availability, and lack of religious 

restrictions (Prabakaran, 2012). Chicken is popular for its nutritional benefits, including low fat 

and high polyunsaturated fatty acid content. Fresh meat is highly perishable due to its biological 

makeup (Hashem et al., 2024; Smith et al., 2010) and is often contaminated with microorganisms 

during processing, leading to undesirable quality changes, particularly from lactic acid bacteria, a 

key contributor to spoilage (Muela et al., 2010). Spoilage of meat and meat products typically 

arises from either microbial growth or chemical deterioration, with lipid oxidation being a 

significant factor in the processed meat industry, as it greatly affects quality. Meat and meat 

products generally spoil due to two main factors: microbial growth and chemical deterioration. In 

the case of chemical deterioration, lipid oxidation is particularly significant in the processed meat 

industry, as it is a key contributor to quality decline in oxidation adversely affects not only the 

sensory properties of meat such as color, texture, odor, and flavor but also its nutritional content 

(Nunez de Gonzalez et al., 2008). Lipid peroxidation is a complex process that occurs in aerobic 

cells, involving the reaction of molecular oxygen with polyunsaturated fatty acids (Williams et al., 

2006). Microbial contamination can cause food poisoning and spoilage, leading to public health 

concerns and economic losses. Additionally, oxidative rancidity generates harmful substances like 

lipid peroxides and malondialdehyde (MDA), which can induce oxidative damage and increase the 

risk of mutations and cancer. Key factors like color, microbial growth, and lipid oxidation 

significantly impact the shelf life and consumer acceptance of fresh meat (Disha et al., 2000). 
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Lipid oxidation, which begins in the unsaturated fatty acids of cell membranes, is a leading cause of meat spoilage and reduced 

shelf life (Devatkal et al., 2010; Sadakuzzaman et al., 2021 and 2024). This process can alter important quality characteristics, 

including color, flavor, odor, texture, and nutritional value (Fletcher et al., 2001). Nowadays, various meat preservation methods 

have emerged, with refrigeration using natural preservatives being the most effective globally. While refrigeration has been used 

for centuries to prolong meat's shelf life, significant advancements in technology have mainly happened in the last hundred 

years. This method is commonly employed to ensure quality and safety during storage, distribution, and sales. Consequently, the 

practice of freezing meat in Bangladesh has surged significantly over the past twenty years. The texture of meat is influenced by 

the inherent mechanical properties and intricate arrangement of its proteins, water, and cellular components. Tenderness and 

chewiness are affected by factors like the distribution of connective tissue and the elasticity of muscle myofibrils within 

sarcomere units. Juiciness relies on the water retained by muscle proteins and structural elements. Various factors influence the 

mechanical properties of meat collagen and the distribution of connective tissue. Marinades with salt and polyphosphates 

enhance texture and yield, as sodium chloride causes meat to swell and improves its water holding capacity. Polyphosphates 

amplify salt's effects, reducing cooking losses in poultry. While studies have shown that marination improves the sensory 

qualities of cooked meat products (Vieira, 2009; Akter et al., 2009; Klinic, 2009; Prejsnar et al., 2018), there is still limited 

understanding of how these changes impact texture. Both biochemical and structural research (Hindi et al., 2013) have explored 

the effects of marination and mechanical processing on meat, but the specific influence on texture remains less clear. Oil can 

serve as an effective meat preservative by creating a barrier against oxygen, (Das et al., 2022) thereby reducing oxidation and 

spoilage. It can help retain moisture and enhance flavor while also inhibiting microbial growth. Some oils, especially those with 

antioxidant properties, further extend shelf life. However, it's essential to consider the type of oil and its compatibility with the 

specific meat products to ensure optimal preservation results. Prior to my experiment on chicken meat with various types of oil 

especially with olive oil in Bangladesh, there was limited research conducted in this area. Enriching meat with different oils can 

be recommended as a natural preservative. The goal of preservation is not only to slow spoilage but also to maintain the food's 

wholesomeness, nutritional value, and inhibit microbial growth. Oil acts as a natural preservative by creating a barrier against 

air, helping to delay oxidation, deterioration, and mold growth. Based on the above discussion the present study was conducted 

with the following objectives to evaluate the impact of oil on inhibiting microbial growth, including bacteria and fungi, which 

contribute to spoilage. To analyze how oil preservation affects the nutritional content of the meat, to compare the effectiveness 

of different types of oils (e.g., olive, mustard, soybean) in preserving meat. 

Materials and Methods  

Place of Experiment 

The experiment was conducted in the laboratory of the Department of Animal Science at Bangladesh Agricultural University 

(BAU), Mymensingh, Bangladesh. 

Experimental Samples: 

Boneless chicken broiler meat of 4 kg obtained by slaughtering of poultry by halal method was procured from Sheshmor 

Market, Bangladesh Agricultural University, Mymensingh.  The meat samples were immediately transferred to the Animal 

Science Laboratory. Oils used for this research were collected from the "KR Market" in Mymensingh Sadar. 

Preparation of Sample 

Approximately 2 kg of fresh chicken meat was used for preparation. First, the meat was thoroughly washed with fresh water, and 

all visible fat, tendons, skin, and separable connective tissues were carefully trimmed off with a sharp knife.  

Experimental Layout 

The meat was then mixed with 1% of various oils according to the experimental design. There were four treatment groups: T0 

(Control group), T1 (1% olive oil), T2 (1% mustard oil), T3 = (1% sesame oil), and T4 (1% soybean oil). The meat was packed 

separately in zipper bags, with the required samples set aside for the experiment, while the remaining meat was placed in the 

refrigerator. The sample were taken from each treatment at 0, 3rd,6th and 9th days respectively for different analysis. 

Analysis of Different Characteristics of raw chicken meat Samples in the Laboratory 

Instrumental color Analysis 

Instrumental color measurement was conducted on meat from the longissimus muscle. Color was assessed using a Konica 

Minolta Chroma Meter (CR 410, Konica Minolta Sensing, Inc., Osaka, Japan), a Miniscan Spectro colorimeter set to the CIE 

Lab system, which includes L*, a*, and b* values (International Commission on Illumination, 2014). Here, L* indicates 

lightness, a* indicates redness, and b* indicates yellowness. The analysis focused on the medial surface (bone side) of the meat 

24 hours post-mortem (Rahman et al., 2020). Prior to measurement, the colorimeter was calibrated using a specific whiteboard. 

Each color value was the average of three measurements taken from a meat area of 4–5 cm² to ensure a representative 

evaluation. The L* value ranges from 0 (black) to 100 (white), while both a* and b* values range from −60 to +60; a* indicates 

green when negative and red when positive, while b* indicates blue when negative and yellow when positive.  

Proximate Analysis 

Proximate composition, including Dry Matter, Crude Protein, Ether Extract, and Ash, was determined according to AOAC 

(1995) methods. Crude protein was determined using the micro Kjeldahl method. Ether extract content was determined using a 

Soxhlet apparatus with diethyl ether. Ash content was determined by pre-ashing the samples and then heating them in a muffle 

furnace. 

Physicochemical Analysis 

The pH meter is calibrated with standard buffer solutions at pH 4 and 7, ensuring proper stabilization and adjustments. A fresh 

piece of meat is prepared by cutting it into sections, exposing fresh muscle tissue while avoiding fat and connective tissue. The 

electrode is inserted into the muscle, and the pH reading is allowed to stabilize before being recorded. After measuring, the 

electrode is rinsed with distilled water and stored according to the manufacturer's instructions. To measure the water holding 

capacity (WHC) of meat, a fresh sample is prepared, weighed, and placed into centrifuge tubes. The samples are centrifuged at 
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around 10,000 RPM for 10 minutes to expel excess water. To assess the drip loss of meat, a fresh sample is prepared, weighed to 

determine its initial weight, and placed in a container to refrigerate for 24 hours. After this period, the meat is removed, allowed 

to reach room temperature, and then weighed again to find its final weight. 

Biochemical Analysis 

Lipid oxidation was evaluated by using the 2-thiobarbituric acid (TBA) method. Chicken breast meat samples (5 g) were mixed 

with 25 ml of a 20% trichloroacetic acid solution and vortexed for 60 seconds, then filtered through Whatman filter paper 

number 4. The filtrate (2 mL) was combined with 2 mL of a 0.02 M TBA solution and incubated at 100°C for 30 minutes, then 

cooled with tap water. Absorbance was measured at 532 nm using a UV-VIS spectrophotometer, and the TBA value was 

reported as mg of malonaldehyde per kg of meat sample. 

Microbiological Analysis 

Microbial assessment of meat ensures food safety and quality by identifying and quantifying microorganisms, including 

pathogens and spoilage organisms. Samples are prepared by blending 10 g of chicken meat with sterile diluent, creating a 

homogenized suspension, and performing serial dilutions. For bacteriological analysis, media like Plate Count Agar (PCA), 

MacConkey Agar (MA), and Potato Dextrose Agar (PDA) are prepared, sterilized, and used to culture microorganisms. The 

Total Viable Count (TVC), Total Coliform Count (TCC), and Yeast-Mould count are then determined by spreading diluted 

samples on the respective agar plates, incubating, and counting colonies, with results expressed as CFU/g of chicken meat.  

Statistical Model and Analysis 

The statistical model used for the experiment was a factorial design with two factors, A (Treatments) and B (Days of Intervals). 

Data analysis was performed using SAS Statistical Discovery software, and the significance of differences among treatment 

means was determined using the DMRT test. 

Results and Discussion 

Proximate analysis 

The Dry Matter (DM) content showed in (Table.1) no significant differences across treatments, days of interval, or the 

interaction between treatment and days of interval, with mean values ranging from 25.13 to 25.46 across all groups. The most 

preferable DM content was observed in the T4 group, while the lowest was found in the T3 group, indicating it was less 

preferable. DM content increased over the storage period due to decreased moisture loss, with the most preferable content 

observed on day 0 and the least preferable on day 9, although it was still accepted by consumers. Similar findings were 

reported by Purnomo and Rahardiyan (2008) for Indonesian traditional meatballs and by Naveena et al. (2008) for extracts of 

pomegranate peel and rind, while a decrease in DM content was noted in low-fat chicken nuggets by Santhi and Kalaikannan 

(2014). 

Table.1 shows a significant difference in crude protein (CP) content across treatments and days of interval, with values ranging 

from 19.98 to 21.15. The control group had the lowest CP content, and highest cp% in T1  group which decreased over the 

storage period, with the most preferable content on day 0 and the least preferable on day 9, though it was still accepted by 

consumers. Similar results were reported by Disha et al. (2020) Suradkar et al. (2013), Bhosale et al. (2011), and Yadav et al. 

(2018) for various meat products with different ingredients. 

Table 1 shows a significant difference in ether extract (EE) content across treatments and days of interval, but no interaction 

between the two. EE values ranged from 2.66 to 2.99, with the control (T0) group having the most preferable content. EE 

decreased over the storage period, reaching 2.66% after 9 days in all treatments. Similar findings of reduced fat content were 

reported by Verma et al. (2013), Suradkar et al. (2013), and Zargar et al. (2014) in different meat products. 

Table shows a significant difference in ash content across treatments and days of interval, but no interaction between the two. 

The mean ash content ranged from 1.27 to 1.46 across all groups, with the most preferable content observed in the T1 group. 

The lowest ash content, considered more favorable for consumers’ health, was found in the control group. Ash content 

increased significantly with the storage period, with the most preferable content on day 0 and the least preferable on day 9, 

though it was still accepted by consumers. Similar trends were reported by Zargar et al. (2017), Servili et al. (2016), and 

Bhosale et al. (2011) for various meat products. 

Table 1. Effect of different types of edible oil on proximate parameters (Mean ± SE) in chicken meat at different day intervals 

Parameters 
DI 

Treatments Level of significance 

 

T0 T1 T2 T3 T4 Mean Treat DI T×DI 

DM (%) 

0 24.63±0.65 25.22±.97 24.96±0.74 25.71±0.54 24.69±1.28 25.04a 

NS NS NS 
3 25.22±o.79 25.03±1.17 25.05±0.2 24.97±0.86 25.05±0.97 25.06a 

6 25.13±0.08 25.40±0.87 25.92±0.81 25.46±1.15 25.14±0.48 25.41a 

9 25.55±0.91 26.05±1.57 25.51±0.62 25.75±1.12 25.64±0.91 25.70a 

Mean 25.13a 25.42a 25.36a 25.47a 25.13a         

CP (%) 

0 21.40±0.23 21.69±0.47 21.51±0.86 21.81±0.18 21.17±0.98 21.51a 

* ** NS 
3 19.57±0.58 21.13±0.64 20.93±0.61 20.65±0.84 21.23±0.39 20.70b 

6 19.82±0.41 21.07±0.31 20.72±0.30 20.92±0.12 20.95±0.50 20.69b 

9 19.13±0.63 20.70±0.45 20.55±0.45 20.17±0.42 19.93±0.95 20.10c 

Mean 19.98b 21.15a 20.93a 20.89a 20.82a         

EE (%)  

0 2.37±0.29 2.55±0.08 2.62±0.09 2.70±0.13 2.51±0.16 2.55c 

* ** NS 
3 2.63±0.12 2.58±0.16 2.71±0.16 2.71±0.04 2.57±0.18 2.64c 

6 2.13±0.08 3.02±0.07 2.86±0.12 2.81±0.06 2.67±0.06 2.84b 

9 2.87±0.11 3.24±0.09 3.24±0.07 3.73±0.08 3.66±0.09 3.35a 

Mean 2.67c 2.85b 2.86b 2.99a 2.85b         

Ash (%) 0 1.13±0.03 1.12±0.07 1.15±0.06 1.14±0.13 1.10±0.04 1.13b ** ** NS 
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3 1.24±0.07 1.23±0.04 1.36±0.05 1.15±0.05 1.42±0.11 1.28c 

6 1.42±0.03 1.26±0.08 1.41±0.11 1.36±0.04 1.66±0.09 1.42b 

9 1.88±0.05 1.47±0.07 1.60±0.11 1.64±0.18 1.69±0.26 1.65a 

Mean 1.41a 1.27c 1.38ab 1.32bc 1.46a         

The mean in each row having different superscripts varies significantly at values P < 0.05. Again, mean values with the same superscript in each row did not differ 

significantly at P>0.05. T0 = (Control group), T1 = (1% olive oil), T2 = (1 % mustard oil), T3 = (1% sesame seed oil) and T4 = (1% soya bean oil), DI=Day Intervals, 

Treat= Treatment, T×DI=Interaction of Treatment and Day Intervals. *Means significant at 5% level of probability, ** means significant at 1% level of probability, 

NS means non-significant 

Instrumental color value 

The lightness (L*) of fresh broiler meat ranged between 40 and 60, with the most preferable color observed (Table 2) in the T1 

group (42.89) and the least preferable in the T0 group (40.40). The most desirable color was noted on the 3rd day (47.83), and the 

least preferable color on day 0 (39.21). Significant differences were found in L* values across treatment groups (P < 0.01), days 

of interval (P < 0.01), and the interaction between the two (P < 0.01). For redness (a*), the standard value is between 5 and 10, 

with the T4 group showing the most preferable color (4.46) and the T0 group the least preferable (2.78). The most preferable 

redness was found on day 0 for T3 (6.25), and the least preferable on day 6 (2.98). Significant differences were observed in a* 

values for treatment groups (P < 0.01), days of interval (P < 0.01), and their interaction (P < 0.05). For yellowness (b*), the 

standard value is between 5 and 15, with the most preferable color observed at T1 on day 3 (11.22) and the least preferable at T0 

(5.95). The most preferable color was seen at T1 on day 3, and the least at day 9 (6.53). Significant differences in b* values were 

found for treatment groups (P < 0.01), days of interval (P < 0.01), and their interaction (P < 0.05). Overall, meat color 

significantly influences consumer purchasing decisions. T1 treatment had higher L*, a*, and b* values compared to other 

treatments, with values decreasing over the storage period. This decline in color is attributed to pigment and lipid oxidation, as 

well as non-enzymatic browning between lipids and amino acids. Similar findings were reported by Kumar and Tanwar (2011), 

Singh et al. (2011), Tushar et al. (2023), Kandeepan et al. (2010), Chidanandaiah and Sanyal (2009), and Kilinc (2009), and 

Zargar et al. (2017) found that 12% carrot incorporation led to higher color scores. 

Table 2. Effect of different types of edible oil on instrumental color value (Mean ± SE) in marinated chicken meat at different 

day intervals 

Parameters 
DI 

Treatments Level of significance 

 
T0 T1 T2 T3 T4 Mean Treat DI T×DI 

L* 

0 36.75±1.89 37.23±2.01 46.52±0.69 38.15±1.52 37.40±2.37 39.21c 

** ** * 
3 45.70±1.32 48.72±1.08 59.31±1.10 47.07±1.94 38.33±2.02 47.83a 

6 45.18±1.98 41.17±1.73 38.57±4.57 49.60±1.22 42.99±1.38 43.50b 

9 40.81±0.89 44.43±1.10 36.75±1.34 47.19±3.58 42.90±0.49 42.41b 

Mean 42.11b 42.89b 45.29a 45.50a 40.40c 
    

a* 

0 5.26±0.29 3.71±0.24 3.98±0.06 6.25±0.05 5.43±0.34 4.92a 

** ** * 
3 2.22±0,21 3.02±0.09 3.93±0.41 5.51±0.34 5.40±0.05 4.01b 

6 1.54±0.34 3.85±0.73 4.42±0.30 1.56±0.09 3.50±0.10 2.97c 

9 2.08±0.06 3.42±0.10 4.44±0.58 1.41±0.16 3.5±0.35 2.98c 

Mean 2.78d 3.50c 4.19b 3.68c 4.46a 
    

b* 

0 6.39±0.51 9.96±0.67 11.04±0.11 8.97±1.43 10.94±0.56 9.46a 

** * * 
3 5.57±0.32 11.22±0.65 9.27±0.43 9.05±0.70 10.10±0.49 9.04a 

6 6.53±0.50 4.73±0.22 10.67±1.09 6.04±0.41 6.62±0.24 6.92b 

9 5.34±0.04 4.82±0.19 8.91±0.32 6.92±0.41 6.67±0.67 6.53b 

Mean 5.95d 7.68c 9.97a 7.74c 8.58b 
    

The mean in each row having different superscripts varies significantly at values P < 0.05. Again, mean values with the same superscript in each row did not differ 

significantly at P>0.05. T0 = (Control group), T1 = (1% olive oil), T2 = (1 % mustard oil), T3 = (1% sesame seed oil) and T4 = (1% soyabean oil), DI=Day Intervals, 

Treat= Treatment, T×DI=Interaction of Treatment and Day Intervals. *Means significant at 5% level of probability, ** means significant at 1% level of probability, 

NS means non-significant 

Physico-chemical properties  

pH 

The pH of chicken meat treated with different oils during refrigerated storage (4°C) varied between 5.39 and 6.08. T1 (5.53) 

consistently had the lowest ph (Table3), which decreased over time due to lactic acid accumulation from microbial activity and 

thaw loss. Bacteria and mold, which decrease during storage, release pH-lowering components. The control samples showed a 

slight increase in pH, likely due to bacterial consumption of acids from protein breakdown as glucose was depleted. Similar 

results were reported by Singh et al. (2014); Akhter et al. (2022) 

Water holding capacity 

The WHC (Water Holding Capacity) of chicken meat treated with various oils, as well as the control group, after 9 days of 

refrigerated storage ranged from 93.65 to 94.44 (Table3), with values fluctuating between 92.60 and 95.24 on different days. The 

control group showed significantly lower WHC compared to the oil-treated samples. WHC declined gradually over the storage 

period in all treatments. The T1 group exhibited the highest WHC, indicating it was the most favorable for consumer health. 

Table 3. Effect of different types of edible oil on Physico-chemical properties value (Mean ± SE) in marinated chicken meat at 

different day intervals 

Parameters 
DI 

Treatments Level of significance 

  T0 T1 T2 T3 T4 Mean Treat DI T×DI 

pH 

0 5.40±0.01 5.39±0.02 5.47±0.03 5.45±0.05 5.39±0.03 5.42d 

* ** * 
3 5.56±0.04 5.08±0.02 5.4±0.03 5.53±0.02 5.77±0.02 5.56c 

6 5.90±0.04 5.57±0.03 5.76±0.05 5.61±0.03 5.39±0.08 5.75b 

9 6.02±0.04 5.70±0.03 6.08±0.03 5.81±0.04 5.60±0.03 5.93a 

Mean 5.72a 5.53c      5.74a 5.59b 5.74a         
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The mean in each row having different superscripts varies significantly at values P < 0.05. Again, mean values with the same superscript in each row did not differ 

significantly at P>0.05. T0 = (Control group), T1 = (1% olive oil), T2 = (1 % mustard oil), T3 = (1% sesame seed oil) and T4 = (1% soyabean oil), DI=Day Intervals, 

Treat= Treatment, T×DI=Interaction of Treatment and Day Intervals. *Means significant at 5% level of probability, ** means significant at 1% level of probability, 

NS means non-significant 

Biochemical properties 

Table 4 indicates a significant difference in TBARS values across treatments, storage intervals, and their interaction. The mean 

TBARS values ranged from 0.181 to 0.213 for all groups, with the T0 group showing the most favorable (lowest) TBARS value, 

which is preferable for consumer health. TBARS values increased significantly (P<0.001) during storage in all treatments. 

Similar results were observed by Chidanandaiah et al. (2009) in meat patties, Yadav et al. (2018) in sausages, and Nassu et al. 

(2003) in goat meat sausages, Boby et al,.(2021) in meatballs during refrigerated storage, all of which reported an increase in 

TBARS with prolonged storage. 

Table 4. Effect of different types of edible oil on biochemical properties value (Mean ± SE) in marinated chicken meat at 

different day intervals 

Parametes 
DI 

Treatments Level of significance 

 T0 T1 T2 T3 T4 Mean Treat DI T×DI 

 

 

TBARS 

0 0.083±0.005 0.086±0.008 0.101±0.003 0.104±0.004 0.101±0.003 0.095d 

** ** ** 
3 0.109±0.006 0.105±0.001 0.128±0.005 0.126±0.011 0.120±0.004 0.118c 

6 0.221±0.002 0.211±0.018 0.235±0.016 0.244±0.004 0.235±0.004 0.229b 

9 0.332±0.011 0.323±0.004 0.333±0.005 0.352±0.005 0.343±0.005 0.336a 

Mean 0.181c 0.192c 0.209b 0.213a 0.207b         

The mean in each row having different superscripts varies significantly at values P < 0.05. Again, mean values with the same superscript in each row did not differ 

significantly at P>0.05. T0 = (Control group), T1 = (1% olive oil), T2 = (1 % mustard oil), T3 = (1% sesame seed oil) and T4 = (1% soyabean oil), DI=Day Intervals, 

Treat= Treatment, T×DI=Interaction of Treatment and Day Intervals. *Means significant at 5% level of probability, ** means significant at 1% level of probability, 

NS means non-significant 

Microbiological assessment 

The study evaluated the presence of micro-flora (TVC) and foodborne pathogens (Coliform and Yeast-Mold) in chicken meat 

treated with various oils and stored under refrigerated conditions. Significant differences were found across treatments, storage 

days, and their interactions for all parameters (TVC, TCC, and TYMC) (Table 5). The TVC ranged from 5.27–5.54 log10 CFU/g 

across treatments, with storage day values ranging from 5.14–5.59 log10 CFU/g. TVC increased gradually over time, with lower 

values being more favorable for consumer health. Previous research suggests that antimicrobial compounds in oils like cinnamon 

and clove can suppress spoilage microorganisms (Zhang et al., 2020; Matan et al., 2006). For the total coliform count (TCC), 

significant differences were observed across treatments and storage days, with values ranging from 2.71 to 3.27 log10 CFU/g. 

The control group (T0) had the highest coliform counts, while the T1 group showed the lowest, indicating better consumer health 

benefits. Similar results were seen by Singh and Immanuel (2014) in chicken meat emulsions and by Reddy et al. (2017) in 

chicken meat patties with natural antioxidants such as rosemary and green tea. For total yeast-mold count (TYMC), significant 

differences were again found across treatments and storage days, with values ranging from 2.50 to 3.33 log10 CFU/g. The 

control group had significantly higher yeast and mold counts, and the T1 group had the lowest TYMC, which is preferable for 

consumer health. These results align with Fernandez et al. (2005), who found no yeast or mold growth in antimicrobial-treated 

beef meatballs. The lower TYMC in treated samples may be attributed to the antifungal properties of the oils used. 

Table 5. Effect of different types of edible oil on microbial properties value (Mean ± SE) in marinated chicken meat at different 

day intervals 

Parameters 
DI 

Treatments Level of significance 

 

T0 T1 T2 T3 T4 Mean Treat DI T×DI 

TVC (log10CFU/g) 

0 5.16±1.06 5.08±0.10 5.35±0.18 5.10±0.18 4.99±0.29 5.14b 

NS * NS 
3 5.39±0.24 5.16±0.10 5.41±0.03 5.22±0.96 5.63±0.32 5.36ab 

6 5.53±0.16 5.28±0.15 5.59±0.10 5.38±0.05 5.61±0.12 5.47a 

9 5.62±0.24 5.56±0.30 5.80±0.34 5.53±0.22 5.46±0.11 5.59a 

Mean 5.42a 5.27a 5.54a 5.32a 5.42a         

TCC (log10CFU/g) 

0 2.91±0.59 2.37±0.48 2.53±0.56 2.52±0.49 2.33±0.94 2.53c 

* * NS 
3 3.31±0.49 2.44±0.72 2.53±0.69 2.77±0.64 2.70±0.62 2.71bc 

6 3.48±0.46 2.96±0.53 2.78±0.57 2.78±0.52 2.94±0.63 2.99ab 

9 3.55±0.52 3.05±0.46 3.15±0.51 3.03±0.48 3.41±0.45 3.24a 

Mean 3.27a 2.71b 2.75ab 2.77ab 2.85ab         

TYMC (log10CFU/g) 

0 3.08±0.40 2.35±1.02 2.28±0.07 2.24±0.99 2.74±0.56 2.54b 

** * NS 
3 3.17±0.52 2.39±0.10 2.75±0.62 2.79±0.60 2.95±0.56 2.81b 

6 3.45±0.50 2.53±0.06 2.97±0.49 2.90±0.53 2.98±0.54 2.97ab 

9 3.63±0.58 2.70±0.06 3.32±0.64 3.34±0.58 3.34±0.58 3.27a 

Mean 3.33a 2.50b 2.83b 2.82b 3.04ab         

The mean in each row having different superscripts varies significantly at values P < 0.05. Again, mean values with the same superscript in each row did not differ 

significantly at P>0.05. T0 = (Control group), T1 = (1% olive oil), T2 = (1 % mustard oil), T3 = (1% sesame seed oil) and T4 = (1% soyabean oil), DI=Day Intervals, 

Treat= Treatment, T×DI=Interaction of Treatment and Day Intervals. *Means significant at 5% level of probability, ** means significant at 1% level of probability,      

NS means non-significant 

 

 

WHC 

0 95.05±0.41 95.74±0.47 95.21±0.41 95.18±0.63 95.05±0.03 95.24a 

* ** NS 
3 94.23±0.71 94.69±0.58 94.77±0.86 94.13±0.56 94.59±0.44 94.48b 

6 93.18±0.93 94.25±0.36 94.26±0.43 93.84±0.68 93.11±0.70 93.73c 

9 92.15±0.78 93.11±0.84 92.70±0.70 92.85±0.20 92.17±0.30 92.60d 

Mean 93.65c 94.44a 94.23ab 94.05abc 93.73bc         
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Conclusion 

This study shows that oils, especially olive oil, can preserve raw chicken meat, although their effectiveness is more noticeable 

over shorter storage periods. Olive oil outperformed soybean, mustard, and sesame oils in maintaining the meat’s sensory, 

physicochemical, and biochemical qualities, while also reducing oxidation and microbial growth. It is a viable option for 

extending chicken meat shelf life and is recommended for marination. Future research could explore additional sensory 

parameters, the combination of olive oil with other preservatives, and the specific antimicrobial effects of mustard oil. 
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