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characteristics of the thigh meat
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ABSTRACT

In order to evaluate the effect of hybrid on nutrient composition and organoleptic
characteristics of broiler thigh meat; broiler hybrids namely, Arbor acre, Cobb 500
and Ross 308 commercial broilers were assessed. These hybrids constituted the
treatment. Each hybrid was replicated 3 times, while each replicate contained 51
birds, making a total of 459 birds. The Completely Randomized Design was
adopted. GLM-ANOVA and Tukey’s HSD « =005 procedures were used for
nutrient analysis. The Kruskal-Wallis H, followed by Dunn’s mean separation,
a=005, were used for analysis of sensory scores. The Principal Factor Analytical
procedure (score-1) was used to expose the root contributions of hybrids to
nutrient profile and sensory attributes. Cobb 500 thigh meat was higher in crude
protein, fat, calories, sodium and potassium than Arbor acre and Ross 308 hybrids
(P < 0.05); but hybrids showed similar average root contributions to nutrient
content (PF-1 = -0.142 to 0.154) of the raw thigh. Cooked Ross 308 thigh meat
revealed higher colour, aroma and average score (PFS-1 = 0.74-0.83) over Arbor
acre and Cobb 500 hybrids; but hybrids were similar in all sensory characteristics
except smoothness (K-W X? = 9.39; P <0.009), where Arbor acre had lower mean
rank of 130 against other two hybrids with minimum of 156. Cobb 500 was better
in nutrient content, while Arbor acre hybrid was higher in thigh smoothness, and

these could be selected explicitly for improvement.

Keywords: Poultry hybrids, nutrition; sensory attributes, factor scores, root

contribution, broiler thigh meat.

1. INTRODUCTION

Broiler hybrids are specifically selected for many economic traits namely: growth
rate, feed efficiency, disease resistance and meat yield (Olajide et al., 2020). Broilers
bred for high thigh meat yield include Hubbard Flex, Cobb 500, FR strain etc
(Hammemi et al., 2024). The above genetic changes also influence carcass yield,
nutritional composition and organoleptic characteristics of broiler meat (Uguru, et al.,
2022). The thigh meat quality is also influenced by pre-slaughter factors namely:

genetics, diet, age, sex, environmental conditions, stress and handling, while post-
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slaughter conditions include temperature, pH, chilling rate, aging and processing methods (Mir et al., 2017). Consumer acceptance and
satisfaction after consumption of broiler thigh meat could be influenced by chemical composition and sensory quality (Garmyn, 2020).
Meat nutrient profile (protein, fat and essential amino acids) is critical for evaluating broiler meat health benefits and market value
(Gheorghe et al., 2021, Guinebretiere et al., 2024). Sensory characteristics like aroma, appearance, tenderness, juiciness and flavour are
paramount in influencing consumer acceptance and satisfaction (Garmyn, 2020). Hybrid has been reported as having little or no effect
on organoleptic attributes (Mueller et al., 2023, Ikusika, et al., 2020) of broiler meat.

The effect of hybrid on broiler thigh meat nutrient composition and sensory attributes was further exploited for greater benefit to
the chicken breeder, producer and consumer. The objective of study was to evaluate the effect of hybrid on nutrient composition and
organoleptic characteristics of broiler thigh meat. The research hypothesis was that hybrid shall affect differences in nutrient profile and

sensory characteristics of the thigh meat.

2. MATERIALS AND METHODS
Ethical Approval for Study

The experimental procedure for this study was approved by the Ethics Committee, Directorate of Research, Innovation and Linkage
Programmes, Federal University Oye- Ekiti, Nigeria, with approval number: IACUC/APH/SS1020/2025/08.

Experimental site

The study was carried out at the Poultry Unit, Teaching and Research Farm, Department of Animal Production and Health, Federal
University, Oye-Ekiti, Ikole Campus, Ekiti State, Nigeria; on latitude 7.7979°N and longitude 5.3286°E. Average annual temperature of
location was 24.60°C (22.40 - 26.80°C).

Source of experimental birds
Arbor Acre, Ross 308 broiler and Cobb 500 chicks were purchased from Repute Agro and Allied Matters located in Akuru, Oluyole,
Ibadan, Oyo State, Nigeria.

House preparation

Before chicks’s arrival, the house was partitioned with plywood into 12 small pens for treatment levels. The house, roof members,
corners and crevices were thorough cleaned with hot water, soap and disinfected with Izal solution (ratio of izal to water = 1:10).
Thereafter, the house was left to air-dry. Wood shavings was placed on the floor, up to a height of 10 cm as litter material. Nylon
curtains were then installed round the house to fumigate the house, create a sealed environment and preserve extra heat supplied
during brooding. The nylon curtains were installed to cover the outside walls during the first two weeks. Liquid fumigation (formalin
in water at mixing ratio = 1:5) was carried out 10 days before the chicks' arrival. The house was allowed to rest for a week to eliminate
pathogens and pests in the litter. One hour before arrival of chicks, the house was preheated to about 37°C with charcoal in coal-pots.
The preheating process served to prevent cold shock in chicks at arrival and maintain a warm, dry and well-ventilated environment.
The wood shavings was replaced at regular intervals to maintain dry conditions throughout the experiment. All brooding equipment,
drinkers, feeders, keyes feed-trays and flat newspaper were installed and tested for functionality. Feeds were compounded two days

before chicks' arrival.

Arrival and daily management

A total of 153 broiler birds of each hybrid (Arbor acres, Cobb 500 and Ross 308), making a total number of 459 birds, were received for
the experiment. Upon arrival, the chicks were tested for vigor and overall health. Each hybrid received glucose water to aid in rapid
energy recovery. Individual chicks were weighed and recorded (g) on arrival. Chicks were identified with wing tags, randomized to
treatment groups, and pens within the house. Daily cleaning, sweeping, sanitation and hygienic conditions were maintained. To
regulate room temperature, the nylon covering curtains were rolled up during hot afternoons. The rolling action was based on the
reading of the wall thermometer and chick responses to heat source. Chicks were fed add-libitum in the first week, then at 10 % of
previous week’s body weight in the second week and at 9.0, 8.8,7.7 and 7.4% at 319, 4th, 5" and 6™ week respectively (virbac.com, 2025).
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Specific management

Brooding temperature was gradually reduced weekly by withdrawing charcoal pots, and ultimately achieving room temperature of
25°C by the end of the fourth week. Brooding on deep litter was conducted for four weeks (from day-old to 4 weeks) and rearing took
place from 5th week to 6th week of age. The high-density starter and finisher diets were formulated based on the general commercial
and nutritional requirements of broiler for each production phase in Tropical Nigeria (Inusa et al., 2024, Dennis-Eboh et al., 2020). The
farm-compounded diets offered to the birds consisted of a broiler starter feed from 1-4 weeks of age, and broiler finisher feed from 5-6
weeks. The calculated nutrient composition of the diets is as presented in Table 1. Vaccination and routine medication is as presented in

Table 2. Weighing of body weight and measurement of morphometric traits were done at day-old, 2, 4 and 6 weeks respectively.

Data collection

Slaughtering and thigh meat separation

On humane killing of birds, thigh meat (biceps femoris muscle) samples were carefully separated, distinguished by its characteristic
darker colour, stronger flavour in appearance and higher water-holding capacity than the breast meat (Choe and Kim, 2019). The

samples were coded, cut and labelled to avoid mix-up.

Determination of nutrient profile of raw thigh samples
5gm of each raw meat sample was collected and taken to the laboratory for nutrient analysis for moisture, crude protein, crude fat, ash,

calorie, sodium and potassium content. The nutrient content was determined by the AOAC analytical methods (AOAC, 2000).

Cutting and storage method
At approximately 1-hour postmortem, 700g raw thigh samples were cut and weighed from the central portion of the thigh with a sharp
knife, and placed in coded, sealed, airtight, transparent polyethylene bags and stored in the refrigerator at 4°C to age for 24 hours.

Preparation and cooking procedure

Immediately after slaughter, coded raw thigh meat (biceps femoris muscle) samples were inspected for quality. The preparation
method followed the standardized approach described by Giri et al. (2016), which emphasizes the importance of uniform and defect-
free samples in meat quality analysis. Sample selection was based on visual uniformity in size, color and texture. Samples with defects
were excluded. Sanitized boning knife was used to remove visible fat, skin and connective tissues. This was to ensure consistency in
appearance, texture across samples and minimize variability in sample physical appearance. Individual meat sample was placed in a
vacuum-sealed polythene nylon to prevent nutrient loss into the cooking water and coded appropriately.

Cooking of coded samples was done with gas cooker and non-sticky pot. All samples were placed in the pre-heated water at 75 -
80°C in the cooking pot. The samples were cooked at for about 30 minutes (Giri et al.,2016), till the internal core temperature of samples
read 75°C on the thermocouple. The internal meat temperature was monitored with a calibrated digital probe-thermometer
(thermocouple) to ensure each sample reached the safe internal temperature (Schilling et al., 2015). Each sample was allowed to cool at

room temperature for 10 minutes in the polythene bags before sensory evaluation.

Sensory evaluation procedure

Ethical approval for meat processing and sensory evaluation was obtained (January 2025): IACUC/APH/SS1020/2025/08. The sensory
evaluation of the cooked thigh meat was conducted by a 20-man, sex-balanced, trained tasters (aged 25-40 years). The evaluation
employed the 9-point hedonic scale (Peryam and Pilgrim, 1957, Meilgaard et al. 2016). This allowed judges to rate each sensory trait
individually and provide an overall assessment of each meat sample's acceptability. Before evaluation, the panel of tasters were
informed of the purpose of the exercise, given clear instructions on the procedure, confidentiality was to be maintained. A written
consent was obtained from each taster prior to participation. They undertook two sessions of training, 30 minutes each, to familiarize
themselves with the sensory attributes to be assessed. The training included explanation of attributes: appearance, aroma, flavour,
juiciness, tenderness, texture, mouthfeel, smoothness and overall acceptability. Panelists were also trained on the 9-point hedonic scale,
where ‘1" represented "dislike extremely" and ‘9" represented "like extremely," to ensure consistency and accuracy during the evaluation

process (Combs, 2018).
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Sensory evaluation was conducted between 14.00 and 16.00 hours. Individual stands were used to minimize distractions and
eliminate external influences on panelists' judgment. Each stand was well-ventilated, equipped with neutral lighting and was at room
temperature of 22 + 1°C to ensure consistent sensory perception. About 20g of each coded sample was presented in a randomized order
to prevent order bias, and 3 to 4 coded meat samples were given to each panelist per session. Water and unsalted cracker biscuits were
offered between samples to cleanse the palate and prevent carryover flavour from affecting subsequent evaluation. Each attribute was
scaled on the 9-point hedonic scale (Murata et. al., 2024).

Table 1: Proximate and calculated nutrient composition of experimental diets (g/100g)

Ingredients Starter Diet Finisher Diet

Ground Yellow Maize 54.00 50.00
Fishmeal (65%) 10.00 5.00
Groundnut cake 27.00 15.00
Soyabean meal 3.00 7.00
Beweries dry grain 4.75 18.75
Bone meal 0.25 0.25
Di-calcium phosphate - 0.25
Limestone 0.25 0.25
Salt 0.25 0.25
Methionine 0.25 0.25
Vitamin-Mineral Premix 0.25 0.25
Slack 0.75 5.10
Total 100.00 100.00

Calculated Nutrient Composition

Energy (Kcal/kg ME) 3003.88 3001.24
Crude Protein 22.05 17.99
Energy/Protein ratio 136.23 166.83
Ether Extract 5.64 4.57
Crude Fibre 3.48 4.28
Calcium 1.04 0.72
Phosphorus 0.88 0.58
Lysine 1.02 0.84
Methionine 0.64 0.63
Cystine 0.37 0.31
Price (N/kg) 503.48 361.30

Experimental design

The experimental design adopted was a Completely Randomized Design (CRD). The treatment in the experiment was hybrid (with
three levels: Arbo acre, Cobb 500 and Ross 308). Each level was replicated 3 times. Each replicate was composed of 51 birds. A total
sample size of 459 broiler birds was used in the experiment.

Statistical model:
Y=+ Tit &

where,

.1 =Levels of the Treatment =3

j =Treatment replicate = 1-3

Yij = Observation of a trait in replicate i of treatment j.

p = Overall mean

Ti = Effect of treatment/hybrid i (i = Arbor acre, Cobb 500, Ross 308)

&= Random error component committed haphazardly NID (0, d?) in treatment
i, and replicate j.
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Statistical analysis

All data collected on nutrient composition were analyzed by the one-way analysis of variance (ANOVA) and the multivariate method
of the rotated Principal Factor Analysis (PFA). The PFA procedure used the Factor Score -1 as tool of comparison. Treatment means
were separated with Tukey’s HSD test procedure, a=005. The PFA procedure served to reduce meat quality attributes into a smaller
number of underlying factors, for identifying the pattern within and between hybrids. It also allowed the rotation of the principal
components matrix to facilitate straightforward interpretation of the underlying factors in data. Sensory data were tested by the
Shapiro-Wilk Test for normality of residuals. Then data were transformed using the z-score method to satisfy the normality condition.
Subsequently, data were analyzed by the non-parametric statistical procedure of Kruska-Wallis H (x?), followed by the Dunn’s post-hoc
pairwise comparison with bonferonni correction for test of multiple means. Data were analyzed with the SPSS v29 (2022) software. The

statistical hypothesis was that the effect of the hybrid would not be important at 5% significant level.

3. RESULTS

Nutritional composition of thigh meat

In Table 2, the thigh meat samples reveal that ABA had superior values on crude protein and calorie (P <0.05), CBB reported higher
crude protein, while RSS thigh meat was the least on crude fat (lean meat), calorie, sodium and potassium but reported higher ash
(2.69%) content.

Table 3 reveals that factor scores were generally low (FS-1 = - 0.142 to 0.154). All hybrids were similar in root contribution to the
nutrient content of the thigh meat. Moisture contribution of hybrids to the thigh meat was negative and very low (FS-1 = - 0.135 to -
0.142). Similarly, the CBB and RSS hybrids contributed low ash content (PFS-1=-0.136 to - 0.142), but ABA contributed positively to the
ash content (PFS-1 = 0.146) of thigh meat.

Table 2: Effect of hybrid on nutrient content of 24-hour chilled uncooked broiler thigh meat

Broiler hybrids
Component Arbo acre Cobb 500 Ross 308 SEM P>Tukey
Moisture (g/100g) 54.36 55.46 54.37 2.031 0.969
Crude Protein (g/100g) 27.2a 27.8a 23.6b 0.327 0.001
Crude Fat (g/100g) 5.20v 6.022 4.55¢ 0.115 0.001
Ash (minerals, g/100g) 241 227 2.69 0.274 0.820
Calorie (Kcal/g) 1.722 1.742 1.61b 1.275 0.001
Na (mg/100g) 73.4p 85.6 61.4¢ 1.716 0.001
K (mg/100g) 284.97v 310.582 271.27¢ 3.650 0.001

abe Means with different superscripts on the same row differ significantly (p <0.05), n=12.

Table 3: Effect of hybrid on rotated Factor score-1 of nutrient content of 24-hour chilled uncooked broiler thigh meat

Rotated Factor Scores-1 for Hybrid

Characteristic Arbor acre Cobb 500 Ross 308
1 Moisture -0.140 -0.142 -0.135
2 Crude Protein 0.142 0.148 0.153
3 Crude Fat 0.147 0.146 0.152
4 Ash 0.146 -0.142 -0.136
5 Calorie 0.147 0.149 0.154
6 Sodium 0.147 0.146 0.153
7 Potassium 0.148 0.149 0.153
Total Variance Extracted 6.772 6.702 6.487
% Variance 96.746 95.746 92.677
Major Loadings - - -
Common Loadings 1 1,4 1,4
Differences in Loadings 4 4 4

Notes: PCA scores were used to derive the rotated Factor scores by the Varimax method with Keizer normalization. n=12.

Discovery 62, e1d3199 (2026) 50f9



ARTICLE | OPEN ACCESS

Organoleptic attributes of thigh meat

In Table 4, the Kruskal-Wallis test revealed that hybrid significantly (X>=9.39, N=3, P <0.009) influenced the mean rank of smoothness
of thigh meat, but a marginal difference among hybrids (X?=5.85, N=3, P >0.10) was revealed on the mean rank of texture of the thigh

meat.

Similarly, Table 5 reveals important underlying differences in root sensory characteristics among hybrids. Both ABA and CBB were

similarly loaded on Taste, flavour and average score (RFS = 0.72-0.86). Furthermore, ABA differed from the other two hybrids with

heavy loadings on appearance, colour and aroma (RFS=0.74-0.81). The RSS hybrid revealed very low loadings (PFS = 0.11-0.16) on all

sensory characteristics.

Table 4: Effect of hybrids on the mean rank scores of organoleptic characteristics of cooked broiler thigh meat

Mean ranks Assymptotic
Characteristic Arbo acre Cobb 500 Ross 308 K-W (X?) P
Appearance 139.17 162.13 150.21 3.682 0.159
Colour 143.03 155.99 152.49 1.264 0.532
Aroma 145.58 150.44 155.49 0.681 0.711
Taste 149.09 150.07 152.23 0.071 0.965
Flavour 144.15 151.07 154.83 0.820 0.664
Texture 133.82 159.55 158.14 5.854 0.054
Mouth-feel 144.19 160.17 147.15 2.036 0.361
Smoothness 130.152 165.39¢ 155.97v 9.39%4 0.009
Average score 139.64 159.75 152.12 2.742 0.254
Overall acceptability 139.39 154.58 157.54 2.680 0.262

Notes: The lower the mean rank, the more important the attribute. Unit of measure of parameters was point score on a

hedonic scale of 1-9. ®>mean ranks with different superscripts on the same row differ significantly (p <0.05). n =20.

Table 5: Effect of hybrid on rotated Factor score-1 of organoleptic characteristics of cooked broiler thigh meat

Rotated Factor Scores-1 for Hybrid
Characteristic Arbor acre Cobb 500 Ross 308

1 Appearance 0.738 0.622 0.135
2 Colour 0.800 0.672 0.133
3 Aroma 0.735 0.658 0.107
4 Taste 0.808 0.863 0.125
5 Flavour 0.718 0.769 0.115
6 Texture 0.223 0.336 0.114
7 Mouthfeel 0.627 0.616 0.124
8 Smoothness 0.265 0.054 0.124
9 Average score 0.853 0.817 0.157
10 Overall Acceptability 0.178 0.400 0.115
Total Variance Extracted 4.166 3.928 6.328
% Variance 41.659 39.279 63.280
Major Loadings 1,2,3,4,5,10 4,5,10 -

Common Loadings 4,5,10 4,5,10 -

Differences in Loadings 1,2,3 - -

Notes: All characteristics were measured on a hedonic point scale of 1-9. PCA scores were used to derive the rotated Factor scores. n = 20.

4. DISCUSSION

Nutritional composition of raw thigh meat

The thigh meat of ABA with high crude protein and calorie (27.22%, 1.74 kcal/g), sodium and potassium could produce a balanced mix

of flavour, texture and increased acceptability to consumers with higher sensory perception; however, these could interact to make the

meat easily prone to drying-out and becoming tough during processing (Leeson, 2009). The CBB thigh with higher crude protein, fat,
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calorie, sodium and potassium reveals a superior nutritional profile than ABA and RSS. The interaction of these nutrients could
improve meat tenderness, water-holding capacity, texture, juiciness and flavour due to higher fat deposition (Saki and Famini, 2014;
Pearce et al., 2011). This also impacts acceptability in health-conscious consumers (Pearce et al., 2011). Interactions of these nutrients
could also lead to complex effects on meat quality and sensory attributes. The right balance of these nutrient components would
produce high-quality and acceptable Cobb thigh meat. Also, the high crude protein, calorie, potassium and sodium could interact to
make the thigh meat easily prone to drying-out and becoming tough during processing (Leeson, 2009). The meat could be tender, juicy
and flavourful, due to high protein and fat content. It could retain more moisture due to its high fat content, while its naturally
insignificant fibre content could render it softer, pliable, tender with increase in chewiness (Marczak and Mendes, 2024).

Ross 308 with lowest crude protein, fat, calorie, sodium and potassium contents reveals low implication for meat quality
compared to ABA and CBB hybrids. These observed nutrient levels could make Ross thigh meat more acceptable to consumers who
prefer lower calorie in meat. The moderate protein content in RSS thigh meat could make it suitable for grilling and roasting (Singh and
Singh, 2017). The moisture content of 54 -55 % obtained in present study is lower than the optimum moisture content of 69 -73% in
literature. The generally low moisture obtained in present study could contribute to improved shelf life and quality of thigh meat. High
moisture content could lower water holding capacity, leading to higher risk of dripping or leakage during storage, cooking and higher
microbial growth. These conditions affect food safety (Alexa et al., 2023). Also, the high moisture content could make thigh meat prone
to sticking or clumping of meat particles together during processing (Pearce et al., 2011). Findings support Winiarska-mieczan et al.
(2016) and Garmyn (2020) who reported the favourable influence of chemical composition on consumer acceptance and satisfaction on
consumption of broiler meat, and the use of chemical composition for evaluating broiler meat health benefits and market value
(Gheorghe et al., 2021; Guinebretiere et al., 2024).

The low rotated nutrient factor scores of the hybrids signify average and similar contributions to the nutrient profile of the thigh
meat samples. Although, moisture contribution to the thigh meat by hybrids decreased similarly, their contributions to the ash content
differ with higher positive contribution by Arbor acre, but reducing contribution by Cobb and Ross hybrids. Thus, Arbor acre hybrid
thigh could possess better ash content which could make it darker in appearance and higher mineral content, which may affect meat
texture by making it slightly tougher, salty or bitter. Smith et al. (2012) reported that variation in normal ash content - of 1% of total

meat composition - due to strain of broiler, may not result in significant differences in flavour or after-taste during sensory analysis.

Organoleptic Attributes of cooked thigh meat

The cooked thigh meat samples of hybrids were differentiated on smoothness scale by the Kruskal-Wallis procedure and Dunn’s mean
separation method. The ABA thigh meat with the least mean rank was considered better than RSS and CBB in descending order. In the
cooked thigh meat sample, ABA hybrid displayed strong loadings on appearance, colour and aroma (PFA=0.74 - 0.81); although in the
raw meat the general appearance, colour and aroma were reported similar in commercial broiler breeds. The thigh meat has higher
myoglobin than the breast meat, and thus darker red coloured than the pale breast meat (Panpipat et al., 2022). The higher scores
translate to better appearance, colour and aroma. The interaction of these traits in Arbor acre thigh meat could contribute to higher
acceptance by consumers. In contrast, ABA and CBB thigh meat samples were similarly high on taste, flavour and average score scales.
The RSS thigh meat however displayed average sensory characteristics with correlation scores close to zero (PFS =0.11 - 0.16). The PFA
technique also detected underlying organoleptic attributes distinguishing the breast and thigh meats among hybrids. This study
therefore negated previous reports (Mueller et al., 2023, Ikusika et al., 2020) that hybrid had no or little effect on organoleptic attributes

of broiler meat.

Future scope of study:
The exposed root components thus identified the key body components contributing to live body development and sensory attributes.
These could be selected - as desirable traits - for body development and meat quality improvement in respective broiler hybrids.

Limitations of Study:

Important limitations of this study include low variability in sensory perception, individual stimuli, preferences and fatigue among

panel of tasters.

Discovery 62, e1d3199 (2026) 70f9
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5. CONCLUSION

The Cobb 500 thigh meat was denser in nutrients than Arbor acre and Ross 308 hybrids. The breast meat of Ross 308 was associated

with better colour, aroma and average acceptability. The Arbor acre thigh meat showed better appearance, colour and aroma; while

both Arbor acre and Cobb 500 revealed high and similar taste, flavour and average acceptability than Ross 308 hybrid.
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