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Introduction 



I. INTRODUCTION 

Meat and meat products serve as an excellent source of good quality protein with 

high biological value and essential amino acids, fats, minerals (e.g., zinc, iron and 

phosphorus), vitamins, and other valuable or essential nutrients and hence has always been 

an integral part of human nutrition worldwide (Zhang et al., 2010). Meat consumption 

pattern in majority of the countries is culture dependent, and in India, meat consumption 

pattern is controlled by customs, tradition and religious taboos. Of the various meats 

consumed in India, poultry meat occupies the major share among various sections because 

of its versatility, relatively low cost; no social and religious taboo associated with its 

consumption and is considered to be lean with low fat content. Chicken meat in India is 

generally obtained from broiler, indigenous chicken and spent hen (Devi et al., 2014). 

Commercial broiler occupies the majority of the market share (85-90 %) of poultry 

meat in India and the remaining 10-15 per cent is contributed by sale of native local chicken 

(Rajkumar et al., 2016). As per the Department of Animal Husbandry & Dairying, during 

2016-17, India has produced 7.4 million tons of meat, which constituted around 2.7 percent 

the global meat production and 3.33 million tons (45%) was contributed by poultry (Basic 

Animal Husbandry Statistics, 2018). 

The commercial broiler because of their genetic potential is fast growing with high 

feed conversion efficiency compared to native local chicken which are slow growing poor 

feed converters but often preferred for the better meat flavour. Native chicken is produced 

under low input and high output system which is mainly confined to backyard rearing 

(Wattanachant et al., 2004). The meat from desi chicken is preferred because of its 
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pigmentation, taste, leanness, and suitability for special dishes and often fetches higher 

prices. It is also believed that nature, less intensive management systems provide desi birds 

with higher welfare levels, resulting in much better product quality (Mir et al., 2017). In 

India there are around nineteen (19) breeds of native chicken that have been recognized 

and registered as indigenous breeds of chicken in India (NBAGR, 2019). 

In addition to native birds, dual purpose birds are being developed and propagated 

in different part of India for backyard rearing for better productivity and profits to the 

farmers. Having realized the importance of backyard rural poultry farming in India, several 

research organizations have developed different backyard chicken varieties (Pathak and 

Nath, 2013). Giriraja is one such dual purpose meat type breed of chicken developed by 

Karnataka Veterinary Animal and Fisheries Sciences University, Bengaluru, India which 

has capability to attain weight of 1.3-1.5 kg by 8 weeks of age as compared to commercial 

broilers that attain 2.0-2.4 kg in 5-6 weeks (Vinodakumar and Desai, 2017). 

In recent years, there has been an increase in demand for meat from indigenous and 

local birds as consumers perceive the birds reared under extensive system are low in 

antibiotic and toxic residues. However, indigenous birds in spite of being disease resistant 

and their meat having unique flavour and taste are slow growing and have poor feed 

conversion efficiency as compared to broilers. Hence, to bridge the gap between production 

efficiency, taste, and price line the poultry producers are attempting to grow these 

indigenous birds under intensive commercial farming system (Singh and Pathak, 2017). 

Through commercial farming of indigenous birds’ producers even though have attained the 

desired live weight of 1.5-1.7 kg in 15-18 weeks as compared to backyard native chicken 
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(1.5-1.7 kg in 25-28 weeks), the quality of meat from such birds in comparison with pure 

backyard native chicken need to be ascertained. 

Meat quality is a complex trait that is influenced by genetic and environmental 

factors (Rehfeldt et al., 2004). Therefore, it is important to provide information on quality 

of meat from these new varieties of birds to help producers and consumers to make 

informed decisions. Further, little information is known about the meat characteristics of 

backyard native birds in comparison with native birds reared under farm conditions and 

dual-purpose meat breeds developed for backyard system of rearing. Hence the present 

study was undertaken to compare the carcass and meat quality characteristics of backyard 

native chicken, farm reared native chicken and Giriraja chicken in Karnataka with the 

following objectives: 

1. To assess the carcass characteristics of Farm reared native, Backyard native and 

Giriraja chicken 

2. To evaluate the meat quality characteristics of Farm reared native, Backyard native 

and Giriraja chicken 

3. To compare the carcass and meat quality characteristics among Farm reared native, 

Backyard native and Giriraja chicken 



 

 

Review of Literature 



II. REVIEW OF LITERATURE 

2.1 Chicken meat 

Chicken meat is the cheapest source of animal protein and is the second most 

preferred meat after pork in the world and most preferred meat in India. Commercial 

broilers contribute up to 85–90 per cent of chicken meat in India and the contribution of 

native chicken is very less only 10–15 per cent (Rajkumar et al., 2016). 

In India, the major contributor of meat among poultry is the commercial broilers 

with a total production of 3.8 million tons and further growing at a rate of 10–12 per cent. 

However, a section of Indian meat consumers has acquired a preference for the taste of 

meat from native breeds over that of broiler meat. The total value of output from native 

backyard system of poultry rearing is 15% and the market for native breeds for meat is 

steadily growing (Chatterjee and Rajkumar, 2015). 

Jayasena et al. (2013) opined that scientific evidences need to be established to 

demonstrate the unique flavor of native local chicken as compared to those of broilers and 

it is much important to elucidate the physicochemical factors that influence the taste and 

nutritional value of these chickens. 

Broiler meat has been reported to be healthier than red meat because it has low 

cholesterol and fat content. In addition, broiler meat is juicier and is a good source of 

protein, minerals and vitamins that are key to human growth. Unlike pork and beef, no 

religious beliefs forbid their consumption. Many factors such as genotype (strain), diets 

content, sex, design of pen and stocking density have been reported to affect the 

https://www.tandfonline.com/doi/full/10.1080/09712119.2020.1837137
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performance, meat quality and carcass yields of broiler chickens (Olawumi and 

Fagbuaro, 2011). 

The native chickens are slow growing, poor feed converters and often preferred 

because of its intense flavour, firm texture, low fat and rich nutrients (Zhao et al., 2007; 

Chen et al., 2008). 

The increasing demand for chicken meat has made farm households to produce 

more broilers, especially on large scale, because they can be sent to the market within 5 to 

6 weeks, providing more economical benefits (Choe et al., 2009; Jayasena et al., 2013). 

Their meat has a high nutritive value, good taste and aroma and soft texture and is relatively 

cheaper in price (Suriani et al., 2014). 

2.2 Carcass characteristics 

Kondaiah and Panda (1987) reported a yield of 66.50 per cent (565 g per bird) 

deboned meat from spent layer hens (White leghorn). They reported that meat and fat yield 

varied with the age and weight of bird, with heavy hens produced better yields and better-

quality products than lighter weight birds. 

Bandey and Risam (2001) studied carcass characteristics in the commercial broiler 

and reported that average body weight gain as 846 ± 10.80 and 1245 ± 21.62 at 28 and 42 

days, respectively. They further recorded shrinking per cent, dressing yield, eviscerated per 

cent, giblet yield and edible meat yield as 2.98 ± 0.55, 84.62 ± 0.68, 66.95 ± 0.81, 3.28 ± 

0.10,70.23 ± 0.65 percent respectively. 

https://www.degruyter.com/document/doi/10.1515/opag-2020-0056/html#j_opag-2020-0056_ref_023_w2aab3b7d454b1b6b1ab2b2c23Aa
https://www.tandfonline.com/doi/full/10.1080/09712119.2020.1837137
https://www.tandfonline.com/doi/full/10.1080/09712119.2020.1837137
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Singh et al. (2001) reported a dressing per centage of 66.83 per cent in commercial 

broiler and per centage of different parts as 3.60 (blood), 3.39 (head) 5.54 (shank), 5.43 

(feather) and 15.17 (offal and organs). 

Das et al. (2005) stated that the per cent dressed weight, eviscerated weight, giblet 

weight of vencobb chicken at 5-6 weeks were 89.18 ± 0.01 ,69.23 ± 0.15 and 6.13 ± 0.05, 

respectively. 

Rahayu et al. (2008) reported that in chicken irrespective of genotype, the weight 

of heart, gizzard, spleen and lungs were similar between male and female, but not the liver 

which was heavier in females than males. 

Rajan et al. (2014) sated that the average live weight of spent hen was 1.12 kg and 

average boneless meat yield per bird was 0.24 kg. The yield of boneless meat from thigh 

and breast region of spent hen was 21.06 percent of its live weight. 

Rao and Ranganadham (2011) observed that the body weights (kg) of broilers of 

six and seven-week-old at the time of slaughter were 1.74 ± 0.45 and 2.56 ± 0.23. The 

mean per cent blood loss, feather along with skin and evisceration losses were 5.21 ± 0.23, 

25.28 ± 0.33, 36.78 ± 0.22 and 2.84 ± 0.34, 22.73 ± 0.12, 34.52 ± 0.23, respectively. The 

per cent carcass yield was significantly higher in seven-week-old birds when compared to 

six-week-old birds and no significant difference was evident in the yield of giblets and 

various cut up parts of both the age groups. 

Poltowicz and Doktor (2012) studied the carcass characteristics of hybrid birds 

resulting from the crossing of 4 lines of native chickens with Hubbard male broilers and 
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concluded that in hybrids aged 12 weeks, the body weight varied from 2126 to 2968 g and 

dressing percentage was in the 70.66–76.26 per cent. 

Haunshi et al. (2013) reported that the dressing per centage of 20 weeks age Aseel 

and Kadaknath birds was 66.47 ± 0.68 and 64.80 ± 0.72, respectively. 

Sobana et al. (2013) reported that the average live weight of spent hen and broiler 

birds was 1.5 kg and 2.6 kg respectively and the average dressing per centage (without 

skin) in spent hen and broiler was 45.48 and 60.51, respectively. 

Nielsen et al. (2003) reported that slow-growing chickens were characterized by a 

lower breast yield, but higher yield of thigh and drumstick meat than fast-growing 

chickens. 

Patel et al. (2014) stated that the mean body weight of birds at 20 weeks of age 

under backyard system of management was significantly lower in comparison to deep litter 

and semi-intensive system of management. The dressing percentage with giblet of 

Gramapriya birds under deep litter, semi-intensive and backyard system of management 

were 76.16 ± 1.02, 75.00 ± 0.66 and 73.88 ± 0.49 respectively, in case of male birds and 

67.20 ± 1.44, 63.97 ± 0.64 and 66.04 ± 0.78, respectively, in case of female birds. Different 

management system had no significant effect on any of the organoleptic parameters like 

colour, odour, texture, tenderness, juiciness, taste and over all acceptability. 

Rajkumar et al. (2016) recorded a dressing percentage and meat: bone ratio of 69.54 

± 0.15 and 1.07:1.0 in Aseel and 69.08 ± 0.15 and 1.31:10 in broiler chicken. Meat 

proportion and meat bone ratio (M: B ratio) was significantly (P<0.001) higher in 
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commercial broilers compared to Aseel, whereas bone proportion was significantly higher 

in Aseel. The live weight and primal cuts (legs and breast) had significant (p<0.001) 

interaction effects between broiler and Aseel and the giblet (heart, liver, gizzard) weight 

did not vary significantly between Aseel and broilers. The offal proportions, like skin and 

feather, varied significantly (P <0.005) between the Aseel and broiler. 

Marapana (2016) observed that the yield of edible offal in commercially reared 

(1.8-2.0 kg body weight) broiler birds such as neck, wing, gizzard, liver, heart and total 

giblet were 3.22 ± 0.50, 9.97 ± 1.04, 1.57 ± 0.25, 2.58 ± 0.32, 0.69 ± 0.08 and 4.85 ± 0.66 

percent, respectively. 

Muthulakshmi et al. (2016) reported that the slaughter weight, dressed carcass 

weight, dressing percentage and weight of heart, liver, gizzard, shank, intestine, head and 

skin of culled spent layer hen were 1.17 ± 0.02, 0.73 ± 0.01, 62.39 ± 0.02 and 5.73 ± 0.19, 

23.49 ± 0.93, 38.58 ± 0.54, 97.82 ± 5.02 ,56.56 ± 1.41 and 96.16 ± 8.75, respectively. 

Singh and Pathak (2017) observed that the dressing percentage of broiler strain 

(Cobb-400) was significantly higher than all indigenous breeds (Aseel, Kadaknath, 

Vanaraja) and hot carcass weight of Aseel was significantly higher than Vanaraja and 

Kadaknath. The meat bone ratio of broiler strain (Cobb-400) was significantly higher than 

the ratio obtained in all indigenous chicken breeds, among the indigenous breeds (Aseel, 

Kadaknath, Vanaraja) meat bone ratio did not show any significant difference with each 

other. 
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Devatkal et al. (2018) reported that the slaughter weight (kg), dressed weight (kg), 

dressing percentage, meat bone ratio and yield of giblet (%) was 1.75, 1.27, 72.56, 5.41 

and 6.68 in white commercial broiler and in Aseel birds were 0.85, 0.69, 71.11, 4.00 and 

6.88, repectively. 

Ikusika et al. (2020) examined strain, sex and slaughter weight effect on 

performance, meat quality and yield of broiler chicken and observed that Aboaca birds had 

higher carcass yield and lower visceral weights compared with Ross and Anak chicken. 

They also reported that the female broilers chicken had higher weight (P < 0.05) for back 

and thigh and lower weight for breast meat, drumstick and wing weight than the male 

broiler. 

Rajkumar et al. (2020) observed that Aseel crosses with colored broiler lines (PB-

1 and PB-2) had significantly (P ≤ 0.05) higher body weights as compared to PD-1, PD-2 

and PD-6 crosses at all ages, which they attributed to the fast-growing broiler inheritance 

present in colored broiler lines. 

2.3 Physico-chemical parameters 

2.3.1 pH and Water holding capacity 

Demarchi et al. (2005) reported that in Padovana breed of chicken the pH of the 

breast and thigh muscle was significantly affected by sex of the bird. Percentage of breast 

and thigh pH was greater for females than males and the pH of breast and thigh muscles of 

male and female were 5.83 and 5.79 and 6.03 and 6.14, respectively. 
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Fanatico et al. (2007) found that a free-range production system resulted in 

significantly lower water holding capacity. This lower WBC indicated losses in the 

nutritional value through exudates that were released and this resulted in drier and tougher 

meat. Similar results were reported by Wang et al. (2009) in slow growing chicken. 

Abdullah and Matarneh (2010) stated that in broilers aged between 32 days and 42 

days, no significant difference was observed among ages and strain for water holding 

capacity of breast meat. 

Souza et al. (2011) observed that ultimate pH of thigh muscle was higher compared 

to breast muscle and reported no significant effect of sex on ultimate pH in broilers. 

Sampaio et al. (2012) reported that breast and thigh meats exhibit pH values of 5.7–

6.4 and 6.3–6.9 during storage, respectively. They also opined that pH values of meat can 

influence various physicochemical characteristics like colour, WHC and tenderness. 

Sanka and Mbaga (2014) opined that thigh muscle had higher pH as compared to 

breast, which might be due to higher muscle activities in leg muscles than breast muscle 

and male had higher ultimate pH as compared to females implicating the males were 

probably more active than female birds. 

Kumar et al. (2012) reported that the pH and water holding capacity (percentage) 

of fresh chicken meat was 5.75 ± 0.05 and 40.50 ± 0.99, respectively. The meat of young 

native chicken had significantly (P<0.05) lower pH value compared to adult birds 

(Ilavarasan et al., 2016). 
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Lakshani et al. (2016) observed that the pH and water holding capacity in broilers 

was 6.45 and 77.32 percent, in spent hen was 6.02 and 74.21 percent and in Aseel birds 

was 5.92 ± 0.02 and 75.31 per cent. 

Reddy et al. (2016) reported that the pH values were significantly higher in spent 

layer hen (6.42 ± 0.01) compared to spent breeder and broiler hen meat (5.87 ± 0.23 and 

6.10 ± 0.13). They also reported a significantly (p<0.05) higher water holding capacity in 

spent breeder hen meat (14.41=0.11 per cent) compared to broiler and layer (11.45=0.52 

and 9.65=0.27 percent). 

Muthulakshmi et al. (2016) reported that the pH, shear force value (N/cm), water 

holding capacity (%), muscle fiber diameter (micro meter) and collagen content (mg/g) of 

culled layer hen was 6.20 ± 0.06, 18.41 ± 2.39, 35 ± 0.40, 5.5 ± 0.23 and 6.84 ± 0.43, 

respectively. 

The meat of young native chicken had significantly (p<0.01) higher water holding 

capacity than adult suggesting that birds slaughtered at young age have better juiciness 

compared to adult birds since water holding capacity of meat is closely related to 

tenderness and juiciness (Ilavarasan et al., 2016). 

Rajkumar et al. (2017) observed pH value of meat from Aseel birds slaughtered at 

20 weeks of age was 6.0 ± 0.03. 

Reddy et al. (2017) described that the values for physical parameters (pH, water 

holding capacity, muscles fibre diameter and shear force value) of 24 weeks old male 

Rajasri chicken were 5.78 ± 0.02, 21.15 ± 0.01 percent, 63.93 ± 0.06 micro meter and 12.83 
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for breast meat and 5.91 ± 0.02, 22.79 ± 0.06, 69.01 ± 0.11 and 18.0 ± 0.05 for thigh meat, 

respectively. The values in female Rajasri breast meat were 5.79 ± 0.01, 21.17 ± 0.03, 

63.86 ± 0.04 and 13.16 ± 0.04 and thigh meat of female Rajasri chicken meat was 5.93 ± 

0.02, 22.82 ± 0.02,68.96 ± 0.05 and 22.57 ± 0.04 respectively. 

Devatkal et al. (2018) reported that the pH (after one hour of slaughter), Water 

holding capacity (%), muscle fibre diameter (µm) and shear force value (N/cm) was 6.32, 

7.50, 64.16 and 7.16 in commercial broiler, and in Aseel were 6.35, 30.95, 60.17 and 11.16, 

respectively. They observed that pH, water holding capacity and Shear force value was 

significantly (p<0.05) higher in Aseel compared to white commercial broiler. Muscle fibre 

diameter did not vary significantly among broiler and Aseel. 

Kadioglu et al. (2019) found that thigh meat with relatively high pH values had 

higher WHC than that of breast meat with relatively low pH values. Several other 

researchers have observed greater water absorption ability of myofibrillar proteins in the 

breast muscle compared to myofibrillar proteins from the thigh muscle 

Choe and Kim, (2020) evaluated physico-chemical characteristics of breast and 

thigh meats from old broiler breeder hen (OBH) and old laying hen (OLH) and observed 

that the pH values of breast meat were not affected by the chicken breed. However, for 

thigh meat, OBH had higher pH values than those of OLH. Regardless of chicken breed, 

thigh samples had significantly higher pH values than breast samples. They also observed 

that the WHC and cooking loss was 44.7– 52.7 and 27.2–36.3 per cent, respectively and 

that higher WHC and lower cooking loss was observed in breast meat of OBH compared 

to OLH. No significant differences in the WHC and cooking loss in thigh meat were 
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observed between OBH and OLH. The WHC and cooking loss were influenced by the 

chicken muscle location, with a higher WHC and lower cooking loss in breast samples with 

lower pH values. 

2.3.2 Muscle fibre diameter and Sarcomere length 

Jeremiah and Martin (1978) have studied the effect of sex and breed on sarcomere 

length of meat in bovine and reported that sex and breed has significant effect on sarcomere 

length and significant difference in post rigor Longissimus dorsi sarcomere length were 

observed in carcass with ageing time of 6 and 20 days. 

Thompson et al. (1987) reported that the sarcomere length of broiler breast fillets 

was 1.79 micrometer. 

Dunn et al. (2000) opined that shear force value and sarcomere length showed 

negative correlation in duck and chicken breast meat and that sarcomere shortening was a 

major contributor to the toughness of meat and higher sarcomere length resulted in lower 

shear force values. 

Cavitt et al. (2004) observed that in broiler chicken as the ageing time increased 

the sarcomere length also increased and the sarcomere length of broiler chicken ranged 

from 1.57 µm to 1.71 µm. 

Broiler chickens have more muscle fibers of greater size and their breast muscles 

grow 8 times as fast as in layer hens (Hassanpour et al., 2010). The size of muscle fibers 

and their growth rate is 2- to 3-fold greater in broilers than in layers (Zheng et al., 2009). 

https://www.sciencedirect.com/science/article/pii/S0032579119317389#bib28
https://www.sciencedirect.com/science/article/pii/S0032579119317389#bib110
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Zhao et al. (2011) compared Chinese local chicken breed (Beijing-you- BJY) and 

a genetically improved broiler line (Arbor Acres- AA) and observed that the breast muscle 

fibre diameter was significantly smaller and fibre density was higher in BJY chickens than 

in AA chickens. 

Buzala and Janicki (2016) reported that greater size of muscle fibre was observed 

in broilers compared to laying hens. 

A close relationship between WHC and sarcomere length was reported by Ertbjerg 

and Puolanne (2017), who found that the WHC was lower when sarcomere was shortened 

as a result of the stronger pull generated by a larger number of cross-bridges or a decrease 

in electrostatic repulsion due to the long distance between longitudinal filaments. 

Choe and Kim (2020) observed that the sarcomere lengths, defined as the area 

between 2 Z-lines, for chicken meat samples were significantly influenced by the chicken 

breed and muscle location, ranging from 1.36 to 1.60 µm. The old breeder hen samples 

showed longer sarcomere lengths, regardless of muscle location. Significantly longer 

sarcomere was observed in thigh meat than in breast meat. 

2.3.3 Total collagen  

The collagen content remains constant within each muscle, with increase age of the 

animals, but the heat stability of this component increases due to the formation of non-

reducible links between chains which results in increased tensile strength (Lawrie, 1991). 

An age-related increase in pyridinoline content of intramuscular collagen and crosslink 

formation influenced by sex contributed to the toughness of meat in spent groups 
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(Bosselmann et al., 1995). Tenderness decreased with increase in age of the animal due to 

higher collagen content and formation of stable collagen cross links (Murthy and 

Devadason, 2003). 

Wattanachant et al. (2004) observed that indigenous chicken muscle contained 

more total collagen but less soluble collagen than those of broiler muscles and they opined 

that the difference in the collagen content between two breeds could be attributed to 

difference in the ages of the birds at slaughter.  

Intarapichet et al. (2008) conducted a study to determine chemical compositions of 

4-lines and 5-lines cross of Thai hybrid native chicken meats as compared to those of 

commercial broiler at the market weight of 1.8 kg. They observed a significant difference 

in all types of collagens in the breasts between sexes within and among chicken breeds. 

Male chickens contained higher collagen of which the 4-lines cross breed was the highest 

in all types of collagens. Both male and female broilers contained the least amounts of 

collagen of which the 5-lines cross breed was in between the other two breeds. Collagen 

content of chicken thigh was higher and less soluble. 

Lin et al. (2014) evaluated the meat quality characteristics of Taiwan game hens 

reared in cage, floor pen and free-range and observed that the free-range group had the 

lowest fat content in breast and thigh meat, and the lowest calorie content in thigh meat. 

The crude protein and total collagen contents in thigh meat and total collagen content in 

breast meat of the free-range group were significantly higher than those of the cage 
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Chumngoen and Tan (2015) evaluated the sensory attributes of commercial broiler 

(BR) and Taiwan native chicken (TNC) breast meat, and investigated the correlations 

between these sensory attributes and instrumental measurements. They observed that TNC 

meat had significantly higher total collagen content (6.50 mg/g sample) than BR meat (3.98 

mg/g sample). 

Reddy et al. (2016) reported that greater collagen content was found in spent layer 

meat (4.89 mg/ gm) and lower collagen content found in breeder hen (3.25 mg /gm) meat.  

A significantly high moisture and fat content were found in spent broiler meat and lower 

protein was also found in broiler meat highest protein content was found in spent breeder 

hen meat compared to other spent birds. 

Chen et al. (2016) compared the physicochemical and nutritional properties of 

breast and thigh meat from commercial Chinese crossbred chickens (817C), imported 

commercial broilers (AAB), and commercial spent hens (HLB). They observed that soluble 

collagen, total collagen and collagen solubility of thigh meat were higher than that in breast 

meat regardless of chicken breeds except for the collagen solubility of 817C. Furthermore, 

it was also found that soluble collagen, total collagen and collagen solubility of 817C, AAB 

and HLB exhibited significant difference regardless of the meat portions. HLB showed the 

highest total collagen of breast meat and thigh meat, which were 4.01 and 7.47 mg/g, 

respectively, whereas the HLB also exhibited the lowest collagen solubility in both meat 

portions. They opined that the differences in the collagen characteristics among the three 

breeds could be attributed to differences in the age of the birds at slaughter. 
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Hydroxyproline (HP) content was 190.51 ± 4.47 for Aseel and 92.12 ± 5.80 for 

broilers. Hydroxyproline contents were significantly higher in Aseel chickens (Rajkumar 

et al., 2016). 

Limpisophon et al. (2019) compared the characteristics and properties of breast 

meat from spent Lohmann Brown layers (SP) and those of commercial broilers (BR) and 

observed that the SP samples composed of a significantly greater total collagen. 

Additionally, collagen networks of the SP increased in thermal stability as reflected by the 

lower soluble collagen content and collagen solubility. However, on cooking, collagen in 

both SP and BR samples could be solubilized to the greater extent, indicating the 

breakdown of collagen networks in both samples during cooking. Solubility of the collagen 

in the SP was lower than that of the BR.  

Rajkumar et al. (2020) in their study observed that hydroxyproline (HP) 

concentration was significantly (P ≤ 0.05) higher in Aseel × PB-1 and Aseel × PD-2 

crosses. Higher HP concentration in chicken meat indicated high content of collagen fibres 

in the meat. They observed that Aseel × PD-6 cross recorded significantly lower HP level 

as indicated by lower shear force strength revealing that the meat was tender compared to 

other crosses. 

2.3.4 Shear force value (SFV) 

Wattanachant et al. (2004) reported that the muscle of 16-week Thai native 

chicken, and observed that native chicken had a thick perimysium and high collagen 

content, exhibited higher shear force value than the muscle of the 38 day commercial 

broiler. They explained that the genetic backgrounds of different breeds determine 

https://www.animbiosci.org/m/journal/view.php?doi=10.5713/ajas.14.0275#b29-ajas-28-7-1028
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perimysium thickness and collagen content, producing the observed differences in the 

textural properties of the meat. 

Musa et al. (2006) reported that the SFV for male and females’ chicken were 2.94 

to 3.56 kg/cm2 and 2.32 to 2.94 kg/cm2 and found that males had higher SFV than females 

and meat from males were tougher than females and the tenderness decreases as the age 

increases. 

Tang et al. (2009) reported that the older slow-growing birds of 110 days age had 

higher SFV than the fast-growing birds of 49 and 56 days of age, which could be explained 

by the differences in collagen cross-linking. Further, they observed that increase in the 

amount of connective tissue with age might have contributed to the higher SFV in slow-

growing indigenous birds and other genotype birds studied in their experiment. 

Abdullah et al. (2010) observed significantly interaction in SFV between age and 

aging time in broiler chicken breast meat and they observed that as the age of slaughter 

increase the SFV increased. 

Devatkal et al. (2018) observed that the SFV of breast meat was significantly (P < 

0.05) higher in Indbro Aseel (ASR) and Aseel (ASL), followed by Rainbow rooster (RR) 

and Rainbow rooster plus (RRP), and lowest SFV were observed in Aseel (WBR). They 

opined that, birds carrying Aseel germ plasm had a higher SFV than broiler birds. 

Similarly, rainbow rooster birds (both RR and RRP) had significantly (P < 0.05) higher 

SFV than WBR.  
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Higher SFV have been reported in Thai indigenous chicken (Jaturasitha et 

al. 2008), in native Chinese chickens (Chen et al. 2008) and in Indian Aseel chicken 

(Rajkumar et al. 2016).  

2.3.5 Colour score 

The colour of fresh meat is an important attributed for the consumer and the 

temperature at which muscles enter into rigor during the conversion of muscles to meat 

affects meat colour (Hood, 1980). 

According to the Livingston and Brown (1981) myoglobin is the main pigment 

responsible for meat colour and the form that this protein takes in these muscle foods is of 

prime importance to the main quality indices of importance to the consumer. These factors 

are responsible for meat colour physical structure of the meat pigment concentration and 

the chemical state of the pigments. 

Jung et al. (2011) compared meat characteristics of Korean native chicken 

Woorimatdag (WM) and a commercial broiler (Ross, CB) and observed that the crude fat 

contents of WM thigh meat were lower than those of CB and WM thigh had higher L* and 

a*values and lower b* values. WM thigh meat showed higher collagen content, hardness, 

springiness, gumminess, and chewiness than CB. 

Devatkal et al. (2018) observed that in fresh and chilled thigh, L* value did not 

vary significantly among various genotypes of birds. Fresh and chilled thigh from Aseel 

showed highest significant (P < 0.05) redness (a*) values compared to other genotypes. 

Highest yellowness (b*) for fresh thigh and chilled thigh was reported in Aseel and broilers, 

https://www.tandfonline.com/doi/full/10.1080/09712119.2020.1837137
https://www.tandfonline.com/doi/full/10.1080/09712119.2020.1837137
https://www.tandfonline.com/doi/full/10.1080/09712119.2020.1837137
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respectively. Fresh and chilled thigh from broiler revealed highest hue values, whereas 

fresh thigh from Aseel and chilled thigh from both Aseel and broilers showed highest 

chroma values. 

Khan et al. (2019) in their comparative study on carcass traits, meat quality and 

taste in broiler, broiler breeder and Aseel chicken observed that that female Aseel chickens 

exhibited a higher yellowness (b*) value than males.  

Rajkumar et al. (2020) in their study on carcass characteristics of five Aseel crosses 

(Aseel x PD-1, Aseel x PD-2, Aseel x PD-6, Aseel x PB-1 and Aseel x PB-2) observed that 

the lightness, (L*) did not show any significant variation while, yellowness (b*) and 

redness (a*) differed significantly among the crosses indicating the presence of variable 

myoglobin content in the muscles. They observed that the crosses with rural pure lines had 

significantly (P ≤ 0.05) higher redness and yellowness values as compared to the broiler 

crosses which had significantly low coloration. 

2.3.6 Proximate composition 

Wattanachant et al. (2004) stated that indigenous chicken muscles contained higher 

protein but lower fat and ash content than those of broiler muscles.  

Demarchi et al. (2005) reported that in Padovana breeds of chicken there was 

significant difference in chemical composition of the breast muscle except for the 

percentage of dry matter and ash content between male and female and no difference 

between ages for chemical composition expect for protein. The dry matter, protein, lipids 
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and ash content of male and female were 25.37 and 25.46 per cent, 22.8 and 22.67 per cent, 

1.39 and 1.59 per cent, 1.19 and 1.24 per cent, respectively.  

Jaturasitha et al. (2008) reported that moisture and protein contents of the breast 

muscle did not significantly differ among genotype in chicken. The moisture, fat and 

protein content of native chicken were 72.1, 24.4 and 0.51 per cent and that of Rhode Island 

Red chicken were 73.7, 23.6 and 0.76 percent, respectively. Similarly, Liu and Niu (2008) 

also reported higher fat % in a broiler-type bird (Arbor Acres) compared to native quality 

chicken (White Lueyang). 

Chueachuaychoo et al. (2011) reported that meat from spent hen is good protein 

source, highly enriched with omega-3 fatty acids and lower in cholesterol content in 

particular breast muscle, which have been shown to have health promoting benefits. They 

further revealed the moisture, protein, fat, ash and cholesterol content of Pectoralis muscles 

of spent hen chicken were 74.16, 22.34, 3.11, 1.19 per cent and 34.6 mg/100 mg.   

No significant difference was observed in crude protein and fat percentage of breast 

and thigh muscles among native chicken breeds (Aseel and Kadaknath), however, dry 

matter percentage of both breast and thigh muscles were significantly higher in Aseel. They 

opined that this difference may due to the fact that kadaknath birds tend to accumulate 

higher abdominal fat and hence more water retention in thigh and breast muscles (Haunshi 

et al., 2013). 

Valavan et al. (2016) reported highest quantity (P< 0.01) of protein and crude fibre 

in broiler meat as compared to native chicken. The crude fat content of native chicken was 
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significantly lower than the commercial broiler and a significantly (P< 0.01) higher amount 

of ash content was noticed in native chicken than from broiler meat sample. 

Marapana (2016) reported that the moisture, protein, fat and ash content of breast 

of 1.8 to 2.0 kg body weight broiler bird was 73.58 ± 0.40, 21.10 ± 0.48, 6.36 ± 1.42, 2.19 

± 0.05 per cent and that of thigh meat was 74.90 ± 0.55, 17.66 ± 1.28, 22.85 ± 0.80 per and 

2.09 ± 0.07 per cent. Crude protein and ash content was significantly (P<0.05) higher in 

breast meat and crude fat content was significantly (P<0.05) higher in thigh meat. 

Rajkumar et al. (2017) reported that the protein, fat, ash and moisture content of 20 

weeks age Aseel meat was 21.5 ± 0.5, 3.4 ± 0.01, 2.0 ± 0.01 and 73.3 ± 0.5 per cent, 

respectively. 

Devatkal et al. (2018) observed that Indbro Aseel (ASR) and broiler had a 

significantly (P < 0.05) lower moisture and higher dry matter percentage as compared to 

rainbow rooster, rainbow rooster plus and Aseel birds. Moisture content was highest in 

Aseel birds followed by rainbow rooster. Protein content was significantly higher (P < 

0.05) in ASR followed by broiler and rainbow rooster birds and lowest in Aseel. Broilers 

and rainbow rooster plus had the highest amount of fat (>8%) and Aseel birds had the 

lowest amount of fat (3.18%).  

Rajkumar et al. (2020) observed that the protein and moisture content did not differ 

significantly, while fat and ash proportion varied significantly (P ≤ 0.05) among the various 

Aseel crosses. They observed that the protein and fat content across various Aseel crossed 

ranged from 23.56 to 23.78 per cent and 3.25 to 3.69 per cent, respectively. 
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2.3.7 Cholesterol content 

Suriani et al. (2014) reported that the highest cholesterol content was found in 

broiler meat and the lowest was in indigenous chicken. They opined that the slow growth 

rate and feeding system of indigenous chicken could be the reason for this difference.  

Total lipid content in broiler meat ranged between 1 and 7 g/100 g and the 

Cholesterol content in broiler chicken muscle ranged from 30– 180 mg/100 g (Anitha et 

al. 2007). 

Salma et al. (2007) reported higher (93.6 ± 9.4 mg/100 g) cholesterol content in the 

breast meat of broilers. Higher cholesterol contents of 147.0 mg/100 g (Demirel et al., 

2012) and 194.2 mg/100 g (Salma et al., 2007) were reported in thigh muscles in broiler 

chickens. 

Cholesterol content of Aseel breast meat was low (72.5 ± 6.7 mg/100 g) as 

compared to broilers and it might be due to more metabolic activity under free-range 

conditions and lean meat of the bird, which is a desirable feature for meat purpose birds 

(Rajkumar et al., 2017). 

Ali et al. (2019) compared the composition and nutrient content of commercial 

native chicken (HH) and three newly bred native chicken strains (2A, 2C, and 2D) and 

observed that Cholesterol contents of HH, broiler, 2A, 2C, and 2D were 51.26 (mg/100 g), 

63.17 (mg/100 g), 54.43 (mg/100 g), 49.04 (mg/100 g), and 49.51 (mg/100 g) respectively. 

But among new native chicken strains, 2C and 2D implied the lower inflate of cholesterol 

than HH. 
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2.3.8 Sensory Characteristics  

To determine the acceptance of meat or food products, consumers consider several 

characteristics, such as its sensory characteristics, its nutritional value and its impact on 

health. In chickens, as well as other types of meat, meat colour, method of processing, 

exposure to chemicals, method of storage, and method of cooking influence sensory 

characteristics (Muchenje et al., 2008).  

Jeon et al. (2010) observed no significant difference in sensory evaluation among 

the three different strains viz., North Korean native chickens (NKNC), South Korean native 

chickens (SKNC, Woorimotdak) and commercial broilers (CB) except for the meat colour. 

Dyubele et al. (2010) conducted a study to determine the effect of breed on carcass 

characteristics and consumer sensory characteristics of broilers and indigenous chicken 

meat and observed that overall, breed had significant effects on most sensory 

characteristics, where broiler chicken meat received higher consumer sensory scores than 

meat from indigenous chickens (P < 0.05). Overall flavor, aroma intensity, and off-flavor 

intensity scores were similar between the broiler and indigenous chicken meat (P > 0.05). 

Lin et al. (2014) evaluated the meat quality characteristics of Taiwan game hens 

reared in cage, floor pen and free-range and observed that meat sensory scores of flavor, 

chewiness and overall acceptability of both thigh and breast meat of the free-range group 

were significantly better than those of the other groups in both breast and thigh meat. 

Premavalli et al. (2018) compared sensory characteristics of breast meat of different 

chickens viz., commercial broiler (35 days), Aseel (90 days) and colour broiler (56 days). 
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They observed commercial broiler chicken and Aseel had significantly higher (P≤0.01) 

flavor score, tenderness, overall acceptability and significantly higher (P≤0.05) appearance 

score than colour broiler meat. The breast meat colour was dark red in Aseel, pale pink in 

commercial broiler and yellowish in colour broiler. However, juiciness was significantly 

higher (P≤0.05) for commercial broiler than Aseel and colour broiler.  

Khan et al. (2019) compared the sensory attributes of thigh and breast meat from 

broilers, broiler breeder and Aseel. They observed that Aseel breast meat received lower 

scores for flavor, juiciness and tenderness, than those of broilers and broiler breeders. The 

panel found no color, aroma, taste or acceptability differences in the breast meat of the 

three genotypes. No significant differences between the sexes (p>0.05) were found for any 

breast meat sensory characteristics. Flavor and juiciness values of broiler female breast 

were higher as compared to Aseel male, whereas breast of Aseel female and Broiler breeder 

of both sexes showed intermediate values. Regarding thigh meat, Aseel scored lower for 

color and acceptability than those of broiler breeders and broilers. The panel found no 

difference in aroma, taste, flavor, juiciness and tenderness among three genotypes.  



 

 

Materials and Methods 



III. MATERIALS AND METHODS 

The present study was conducted to evaluate the carcass and meat quality 

characteristics of backyard native chicken (BNC), farm reared native chicken (FNC) and 

Giriraja birds (GR). The carcass characteristics (dressing percentage, yield of edible and 

inedible offals, yield of cut up parts and meat and bone ratio) and meat quality characteristic 

viz., physico-chemical (pH, WHC, colour, drip loss and cooking loss), compositional 

(proximate composition, cholesterol content and collagen content), structural 

characteristics (muscle fibre diameter, sarcomere length, shear force) and sensory 

characteristics were evaluated in both breast and thigh muscle in all three breeds. 

3.1 Location of the study 

The present study was carried at the Department of Livestock Products Technology, 

in collaboration with Department of Poultry Science and AICRP on Poultry for Meat, 

Veterinary College, Hebbal, Bengaluru. Veterinary College is located in Bangalore which 

is in the southern part of India positioned between 13° 01' N and 77° 35' E at a height of 

920 m above sea level. The region experiences usually tropical savannah climate with 

maximum temperatures ranging from 15 °C in winter to 38 °C in summer. 

3.2 Experimental birds 

In the present study three groups of birds were used viz., backyard native chicken, 

farm reared native chicken and Giriraja chicken. Backyard native chicken were procured 

from native breeding population of Tumakuru district of Karnataka, native chicken hatched 

and reared in Poultry units of AICRP on Poultry for meat and Giriraja birds reared by the 
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Department of Poultry Science were used in this study. Farm reared native chicken and 

Giriraja birds were maintained on ad libitum feeding with maize soya-based diets during 

the experimental period. The birds were vaccinated against Marek’s disease (1st day), 

Newcastle disease, Lasota (7th and 30th day), infectious bursal disease (14th and 26th day), 

fowl pox (6th week), ND R2B (9th week) and IB and ND inactivated (18th week). For 

comparative evaluation of carcass and meat quality characteristics in BNC, FNC and GR 

birds were selected on the basis of physiological age (approximately equal weight), as the 

market age is different for these birds. The market age in Giriraja is 8 weeks and 15-18 

weeks in case of FNC and 24-28 weeks in backyard native chicken. A total of 120 birds 

(30 BNC, 30 FNC and 30 GR) were slaughtered in the Experimental Poultry Slaughter 

facility of the department as per standard procedures and evaluated for carcass traits, meat 

quality and sensory evaluation. 

3.3 Carcass characteristics  

3.3.1 Carcass traits 

Pre slaughter weight or live weight of the bird were recorded using weighing 

machine and recorded in grams. Immediately after slaughter, blood was collected in a 

trough and weighed in a weighing machine. The edible offals (liver, heart, gizzard) and 

inedible offals (head, feet, spleen, lungs with trachea) were separately weighed. The weight 

of total internal fats (fats from the kidney, scrotal, pelvic, and heart) was recorded using 

sensitive balance. The carcass weight after evisceration was also recorded. 
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3.3.2 Dressing percentage (DP) 

The dressing percentage was calculated on the basis of hot carcass weight (HCW) 

and pre-slaughter weight (PSW) using the formula: 

Dressing per cent = Hot carcass weight/Pre slaughter weight x 100 

3.4 Meat quality characteristics 

3.4.1 Physico-chemical characteristics 

The following parameters on the physico-chemical characteristics viz., pH, water 

holding capacity, drip loss, cooking loss, muscle fibre diameter, sarcomere length and 

instrumental colour of thigh and breast meat were evaluated. 

3.4.1.1 pH 

The pH of breast and thigh muscles were estimated after 45min and 24hrs of 

slaughter using a digital pH meter (Labman, LMPH-10, India) as described by Naveena et 

al. (2004). Ten grams of muscle sample was taken in a beaker and 100ml of distilled water 

was added. It was homogenized for 15-45 seconds and then the electrode of the pH meter 

was inserted into the homogenate. The pH was recorded and the probe was thoroughly 

rinsed with distilled water before each reading. The pH meter was calibrated using pH 

buffer solutions of pH 4.0 and 7.0 (Thermo Fisher Scientific, Inc, Singapore) at weekly 

intervals. 
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3.4.1.2 Water holding capacity (WHC) 

Water holding capacity (WHC) was determined according to the protocol of 

Wardlaw et al. (1973). Twenty (20) grams of minced meat sample was placed in a 

centrifuge tube containing 30 ml NaCl (0.6M) and was stirred with glass rod for 1 minute. 

The tube was then kept at refrigeration temperature (4 ± 1 °C) for 15 minutes, stirred again 

and centrifuged at 5000 rpm using refrigerated centrifuge (Eppendorf Centrifuge 5430 R, 

Germany) for 15 minutes. The supernatant was measured and amount of water retained by 

samples were measured and WHC was expressed in percentage.  

3.4.1.3 Drip loss 

Immediately after death, one complete thigh and one complete thigh muscle was 

weighed and placed in a polyethylene bag. The samples were kept at +4 °C during 24 h, 

then wiped and weighed. Drip loss was calculated and expressed as the percentage of the 

initial weight (Remignon et al., 1996). 

3.4.1.4 Cooking loss  

The per cent cooking loss was determined by weight loss after cooking of meat for 

1 h in water bath at 80ºC (Babiker et al., 1990). The weights of samples were recorded 

before (raw weight) and after cooking. Cooked weight was divided by raw weight and the 

result was multiplied by 100 to get per cent cooking yield.  

Cooking loss (%) = (Weight of cooked meat/Weight of raw meat) × 100. 
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3.4.1.5 Colour Analysis  

Colour of the sample was tested using Hunter lab Mini scan XE plus 

Spectrocolorimeter (HunterLab, Model No: MSEZ-4500L, Reston, Virginia, USA) with 

geometry of diffuse/80 (sphere - 8mm view) and an illuminant of D65/10 deg (Bindu et 

al., 2007). Colorimetry measures color with quantitative physical methods and can define 

them within well-established numerical values. Here they are expressed using the standard 

Hunter L* a* b* system. L*, a*, b* values (non- dimensional units) refer to the three axes 

of the system: a lightness axis (white-black, L*); and two axes representing both hue and 

chroma, one red green (a*) and the other blue-yellow (b*). This system provides an 

unambiguous description of colour and has the advantage that colour differences between 

samples can be determined using simple computer programs. 

The instrument was calibrated with black and white tile (L* = 94, a* = 1.10 and  

b* = 0.6) every time before the colour measurement was taken. The colour was expressed 

as L* (brightness), a* (redness) and b* (yellowness). The hue (relative position of colour 

between redness and yellowness) and chroma (colour intensity) was calculated as follows. 

Hue = tan-1 (b*/a*) 

Chroma = √(a∗)2 + (b∗)2 

Average value for each colour parameter was determined by taking observation 

from six different areas of the same sample. 
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3.4.2 Compositional characteristics 

3.4.2.1 Proximate composition  

Proximate compositions such as crude protein, ether extract and ash were estimated 

as per the procedure outlined by AOAC (2005). 

3.4.2.1.1 Moisture 

Moisture content was determined by method of (AOAC, 2005). Empty dish and lid 

were dried in the oven at 105º C for 3 hours and transferred to desiccator to cool. Empty 

dish and lid were weighed. 3 g of meat sample was weighed to the dish and uniformly 

spread. Dish was placed in the oven and dried for 3 h at 105º C. After drying, dish was 

transferred with partially covered lid to the desiccator to cool. Dish and its dried sample 

were reweighed. 

Moisture (%) = (W1 – W2) / W1 × 100 

Where: 

W1 = weight (g) of sample before drying 

W2 = weight (g) sample after drying 

3.4.2.1.2 Crude protein  

Total nitrogen was measured by Kjeldahl method. A known quantity of sample 

(about 0.5-1 g) was taken in Kjeldahl flask and digested with 20-30 ml concentrated H2SO4 

and 2-3 g of digestion mixture till the solution became colourless.  After digestion, the 

contents were cooled and volume was made to 100 ml. 10 ml of aliquot was distilled in 

Kjeldahl distillation apparatus (KELPLUS Nitrogen Analyzer) after adding 10-15 ml of 
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40% NaOH solution.  About 60-75 ml of distillate (light green colour) was collected into 

an erlenmeyer flask containing 10 ml of 2% boric acid indicator solution. The distillate was 

then titrated against N/100 H2SO4 solution and the end point was recorded when colour 

changed to slight pinkish. Volume of N/100 H2SO4 solution used in titration was measured 

and recorded.  

N (%) = 
0.014 × 0.01 × Volume of N/100 H2SO4 used × Volume made (ml) 

× 100 
Aliquot taken (ml) × Sample taken (g) 

The crude protein (%) of sample was calculated by multiplying the N content with 

factor 6.25. This was based on the principle that protein contains 16% nitrogen. 

3.4.2.1.3 Ether extract   

A known quantity of ground sample (about 3 g) was taken in a cellulose thimble 

and extracted for 8 hours with petroleum ether (40-60°C) in Soxhlet’s extraction apparatus 

attached to a pre weighed oil flask. The oil flask was removed and after evaporating the 

excess of ether, it was dried overnight in a hot air oven (temp. 100±5°C). The flask was 

cooled in a desiccator and weighed to a constant value. The ether extract was estimated as 

the difference in the weight of oil flask with and without oil.  

Ether extract (%) = 
(Wt. of oil flask with ether extract – Wt. of oil flask) 

× 100 
Wt. of sample 

3.4.2.1.4 Total ash  

A known quantity of sample (about 2.5-5 g) was taken in pre-weighed silica 

crucible. After charring the sample on heater (till the smoke disappeared), the crucible was 

kept in muffle furnace for ignition at 550°C for 2-3 h. The crucible was removed on cooling 
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and kept in a desiccator and weighed again to find out weight of ash.  The ash content was 

calculated as given below:  

Total ash (%) = 
(Wt. of crucible + ash after cooling – Wt. of oil flask) 

× 100 
Wt. of fresh sample 

3.4.2.2 Cholesterol estimation 

Cholesterol content of the meat sample was determined using cholesterol test kit 

(Recombigen Pvt ltd., India) except that instead of blood serum, lipid extract was used as 

per the method described by Wybenga et al. (1970). Lipid extract was prepared by taking 

one gram of the sample and adding 10 ml of freshly prepared 2:1 chloroform: methanol 

solution and homogenised with laboratory model blender.  

Homogenate was filtered using Whatman no.42 filter paper. To the filtrate equal 

quantity of distilled water was added, mixed and centrifuged at 3000 rpm for 7 minutes. 

Top layer (methanol) was removed by suction. Volume of the bottom (chloroform) layer 

having cholesterol was recorded. From this 150µl of the sample was pipetted out into a test 

tube and kept in a water bath (100°C) for 2-3 minutes till it got dried. To this 2.5ml of 

cholesterol reagent was added, mixed and kept in a boiling water bath for 90 seconds for 

colour development. The O.D. of standard and test against blank was taken at 530nm.  

Total cholesterol (mg/100 g) = [O.D. of sample X Volume of chloroform layer (ml) /O.D. 

of standard X 0.15 ml] X 25 

Where, 25 is the concentration of standard.  
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3.4.3 Structural characteristics 

3.4.3.1 Collagen content 

Hydroxyproline content of the meat sample was estimated based on the procedure 

of Nueman and Logan (1950) with few modifications as recommended by Naveena et al. 

(2004). Meat sample (2 grams) was hydrolysed with 40 ml of 6N HCl for 18 hours. The 

acid hydrolysate was filtered and the volume was adjusted to 50 ml with distilled water. 

Then 25 ml of hydrolysate was taken and pH was adjusted to 7.0 using 40% NaOH and the 

volume was again made to 50 ml with distilled water. 1ml of an aliquot from this solution 

was used for hydroxyl proline estimation. 1ml of aliquot from pH adjusted acid hydrolysate 

solution was taken in a test tube, added with an equal volume of i.e., 1ml of copper sulphate, 

2.5M NaOH and 6% Hydrogen peroxide and incubated at room temperature for 5 minutes 

then in water bath at 800C for 5 minutes with occasional shaking followed by chilling in 

ice-cold water. The chilled solution was mixed with 4ml of 3N Sulphuric acid and 2ml of 

5% Dimethyl Amino Benzaldehyde (DMEB) in n-Propanol and placed in a water bath at 

700C for 16 minutes. The absorbance was measured at 540 nm using UV-VIS 

spectrophotometer (Model: Shimadzu UV-1900, Japan) and also the hydroxyproline 

content was determined by referring to a standard graph (Figure 3.1). The collagen content 

was calculated by multiplying hydroxyproline content with 7.14 (Dransfield et al., 1983) 

and was expressed in mg/g tissue. 
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Figure 3.1: Hydroxyproline standard curve 

3.4.3.2 Warner-Bratzler shear force 

Warner-Bratzler shear force (WBSF) of each muscle sample was determined by the 

method outlined by Wheeler et al. (1997). Each muscle was cooked to an internal 

temperature of 80ºC (monitored using a probe thermometer), chilled overnight at 2-3oC 

before coring. On the next day, three cores of 1.27 cm diameter were taken from each 

cooked meat along the longitudinal orientation of muscle fibers. These cores were kept at 

chiller temperature at 2-3°C until they were sheared. Each core was sheared perpendicular 

to the muscle fibre on a Texture Analyzer (Model: EZ-SX, Shimadzu Corporation, Kyoto, 

Japan and Shimadzu Autograph Software- Trapezium X) at a cross head speed of 200 

millimetres/min. WBSF was expressed in Newton (N) and it was then converted to kg/cm2. 
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3.4.3.3 Muscle fibre diameter  

Fibre diameter was measured as per the method outlined by Jeremiah and Martin 

(1977). Five grams of meat sample was cut into small pieces and homogenized into slurry, 

in a solution containing 0.25M sucrose and 1mM EDTA with a domestic mixer grinder 

twice for 15 seconds at low speed, interspaced with an interval of five seconds. One or two 

drops of the slurry were transferred into a microscopic slide and covered with a cover slip. 

The meat slurry was examined directly under Olympus BX53 phase contrast microscope 

with image analyzer software under 40X. Muscle fiber diameter was measured as the mean 

cross-sectional distance between exterior surfaces of Sarcolemma of 20 randomly selected 

muscle fibers and expressed in micrometer (µm). 

3.4.3.4 Sarcomere length  

Sarcomere length of each muscle sample was measured as per the method outlined 

by Hostetler et al. (1972). Five grams of meat sample were blended with 35ml of 0.25M 

sucrose solution for one minute in a domestic mixer grinder at low speed. Immediately 

after blending, a few drops of slurry containing the fibre fragments were transferred to a 

microscopic slide and covered with a cover slip. Sarcomere lengths of 25 randomly 

selected fibre fragments were measured under Olympus BX53 phase contrast microscope 

with image analyser software under 100X and is expressed in micro meter (µm). 

3.5 Sensory Evaluation  

The meat samples were cooked at 100 ̊ C in a water bath for 30 minutes. The cooked 

meat chunks were served to semi-trained panellists and evaluated for appearance, flavor, 

juiciness, tenderness and overall acceptability using an 8-point descriptive scale in a score 
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sheet (APPENDIX) (Where, 8= extremely desirable, 1= extremely undesirable) (Keeton, 

1983).  

3.6 Statistical analysis 

The descriptive statistics for the different types of data were determined as per 

Snedecor and Cochran (1989). One way ANOVA was performed for data on carcass 

characteristics and meat quality parameters in thigh and breast muscles of BNC, FNC and 

GR respectively using GraphPad Prism version 5.00.  



 

 

Results 



IV. RESULTS 

The results of the carcass traits and meat quality characteristics of backyard native 

chicken (BNC), farm reared native chicken (FNC) and Giriraja birds (GR) are presented in 

this section. The results of meat quality characteristics of breast and thigh muscles from 

these birds are tabulated and compared separately. In the final section, comparison of thigh 

and breast meat of individual group of birds was carried out.  

4.1 Carcass characteristics 

The Mean ± SE of live weight, carcass weight, dressing per centage, yield of breast, 

neck, back, wing, thigh and drumstick of Backyard Native Chicken (BNC), Farm reared 

Native Chicken and Giriraja are presented in the Table 4.1.  

4.1.1 Live weight (grams) 

The Mean ± SE of live weight of BNC, FNC and GR were 1295 ± 45.00, 1390 ± 

35.00 and 1714 ± 28.17, respectively. Statistically, there was a significant difference 

(P<0.05) in live weights among all the three groups and higher live weight was recorded 

in GR followed by FNC and BNC. 

4.1.2 Carcass weight (grams) 

The Mean ± SE of carcass weight of BNC, FNC and GR were 847.8 ± 24.88, 940.8 

± 24.89 and 1248 ± 21.31, respectively. A significant difference (P<0.05) in carcass 

weights among all the three groups was evident where GR had higher carcass weight 

followed by FNC and BNC had the lowest carcass weight. 
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4.1.3 Dressing per centage (%) 

The Mean ± SE of dressing per centage of BNC, FNC and GR were 65.40 ± 0.98, 

67.41 ± 0.43, 72.81 ± 0.36, respectively. Statistical analysis revealed a significant 

difference (P<0.05) in dressing per centage among all three groups and higher dressing per 

centage was observed in GR followed by FNC and BNC. 

4.1.4 Cut up parts yield (%) 

The Mean ± SE of breast yield of BNC, FNC and GR were 24.79 ± 0.49, 26.13 ± 

0.33 and 27.64 ± 0.55, respectively. A significant difference (P<0.05) was observed in 

breast yield among the groups, where in GR recorded the highest yield which was not 

significant from FNC. BNC recorded the lowest breast yield among the three groups. 

The Mean ± SE of neck yield of BNC, FNC and GR were 5.945 ± 0.15, 5.078 ± 

0.13 and 5.249 ± 0.17, respectively. Statistically, there was a significant difference 

(P<0.05) in neck yield among all three groups. Neck yield was higher BNC followed by 

GR and FNC. 

The Mean ± SE of back yield of BNC, FNC and GR were 22.91 ± 0.32, 22.37 ± 

0.39 and 20.44 ± 0.29, respectively. A significant difference (P<0.05) in back yield 

between BNC and GR and between FNC and GR was observed, whereas no significant 

(P>0.05) difference could be found between BNC and FNC. Back yield was higher in BNC 

followed by FNC and GR. 

The Mean ± SE of wing yield of BNC, FNC and GR were 10.36 ± 0.29, 10.55 ± 

0.23 and 12.64 ± 0.39, respectively. A significant difference (P<0.05) in wing yield 
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between BNC and GR and between FNC and GR was evident, whereas no significant 

(P>0.05) difference could be observed between BNC and FNC. The wing yield was higher 

in GR followed by FNC and BNC. 

The Mean ± SE of thigh yield of BNC, FNC and GR were 17.47 ± 0.33, 17.04 ± 

0.22 and 18.96 ± 0.18, respectively. Statistically, there was a significant difference 

(P<0.05) in thigh yield between BNC and GR and between FNC and GR. There was no 

significant (P>0.05) difference between BNC and FNC.  

The Mean ± SE of drumstick yield of BNC, FNC and GR were 16.29 ± 0.33, 16.05 

± 0.14 and 17.49 ± 0.24, respectively. Statistically, there was a significant difference 

(P<0.05) in thigh yield between BNC and GR and between FNC and GR. There was no 

significant (P>0.05) difference between BNC and FNC.  

4.2 Physico- chemical characteristics of breast muscle 

The Mean ± SE of pH, drip loss, cooking loss, water holding capacity, lightness, 

redness and yellowness values of breast muscle from Backyard Native Chicken, Farm 

reared Native Chicken and Giriraja are presented in the Table 4.2.  

4.2.1 pH 

The Mean ± SE of the pH45min of BNC, FNC and GR breast muscle were 6.39 ± 

0.045, 6.50 ± 0.025 and 6.49 ± 0.022, respectively. A significant difference (P<0.05) in 

pH45min of breast muscle was observed between BNC and FNC, whereas no significant 

(P>0.05) difference could be observed between BNC and GR and between FNC and GR. 

Breast muscle from FNC had higher pH45min as compared to GR and BNC. 
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Table 4.1: Carcass Characteristics of Backyard native chicken (BNC), Farm native chicken (FNC) and Giriraja (GR) chicken 

Parameter BNC FNC GR 

Live weight (g) 1295 ± 45.00a 1390 ± 35.00b 1714 ± 28.17c 

Carcass weight (g) 847.8 ± 24.88a 940.8 ± 24.89b 1248 ± 21.31c 

Dressing percentage (%) 65.40 ± 0.98a 67.41 ± 0.43b 72.81 ± 0.36c 

Breast Yield (%) 24.79 ± 0.49a 26.13 ± 0.33ab 27.64 ± 0.55b 

Neck Yield (%) 5.945 ± 0.15a 5.078 ± 0.13b 5.249 ± 0.17c 

Back Yield (%) 22.91 ± 0.32a 22.37 ± 0.39a 20.44 ± 0.29b 

Wing Yield (%) 10.36 ± 0.29a 10.55 ± 0.23a 12.64 ± 0.39b 

Thigh Yield (%) 17.47 ± 0.33a 17.04 ± 0.22a 18.96 ± 0.18b 

Drumstick Yield (%) 16.29 ± 0.33a 16.05 ± 0.14a 17.49 ± 0.24b 

Mean ± SE bearing different superscripts between rows are statistically different at P<0.05 
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The Mean ± SE of the pH24hrs of BNC, FNC and GR breast muscle were 6.01 ± 

0.024, 6.00 ± 0.031 and 5.86 ± 0.030, respectively. A significant difference (P<0.05) in 

pH24 hrs of breast muscle between BNC and GR and between FNC and GR was observed, 

with no significant (P>0.05) difference between BNC and FNC. Lower ultimate pH of 

breast muscle was recorded in GR as compared to BNC and FNC.  

4.2.2 Water holding capacity (WHC) 

The Mean ± SE of the WHC (%) of BNC, FNC and GR breast muscle were 13.49 

± 0.365, 13.37 ± 0.443 and 12.24 ± 0.496, respectively. Statistically, there was a significant 

difference (P<0.05) in WHC of breast muscle between BNC and GR and between FNC 

and GR. Breast muscle of BNC had higher WHC as compared to GR, however it was 

similar to that of FNC. 

4.2.3 Drip loss (%) 

The Mean ± SE of the drip loss of BNC, FNC and GR breast muscle were 1.53 ± 

0.056, 1.55 ± 0.050 and 1.64 ± 0.069, respectively. No significant difference in drip loss 

was evident between BNC and FNC, whereas a significant difference (P<0.05) in drip loss 

of breast muscle was observed between BNC and GR and between FNC and GR. Drip loss 

was highest in breast muscles of GR compared to BNC and FNC. 

4.2.4 Cooking loss (%)  

The Mean ± SE of the cooking loss (%) of BNC, FNC and GR breast muscle were 

9.43 ± 0.584, 10.10 ± 0.288 and 13.94 ± 0.801, respectively. GR recorded a statistically 
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(P<0.05) higher cooking loss as compared to BNC and FNC, which had similar cooking 

losses.  

4.2.5 Instrumental colour  

4.2.5.1 Lightness (L*) 

The Mean ± SE of the L* values of BNC, FNC and GR breast muscle were 49.57 ± 

0.711, 50.67 ± 0.821 and 54.67 ± 0.523, respectively. Statistically, there was a significant 

difference (P<0.05) in L* of breast muscle between BNC and GR and between FNC and 

GR, whereas there was no significant (P>0.05) difference between BNC and FNC. L* of 

breast meat showed higher value in GR followed by FNC and BNC.  

4.2.5.2 Redness (a*) 

The Mean ± SE of a* value of BNC, FNC and GR breast muscle were 2.80 ± 0.126, 

2.61 ± 0.120 and 1.61 ± 0.059, respectively. A significant difference (P<0.05) in a* value 

was observed between BNC and GR and between FNC and GR, whereas no significant 

(P>0.05) difference was evident BNC and FNC. BNC and FNC had higher a* value 

compared to GR.  

4.2.5.3 Yellowness (b*) 

The Mean ± SE of b* value of BNC, FNC and GR were 10.91 ± 0.183, 10.32 ± 

0.201 and 10.03 ± 0.235, respectively. A significant difference (P<0.05) was observed in 

b* value between BNC and GR, whereas no significant (P>0.05) difference between BNC 

and FNC and between FNC and GR was evident. BNC had higher yellowness followed by 

FNC and GR. 
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Table 4.2: Physico-chemical characteristics of breast muscle from Backyard native chicken (BNC), Farm native chicken (FNC) 

and Giriraja (GR) chicken 

Parameter BNC FNC GR 

pH45 mins 6.39 ± 0.045a 6.50 ± 0.025b 6.49 ± 0.022ab 

pH24 hrs 6.01 ± 0.024a 6.00 ± 0.031a 5.86 ± 0.030b 

WHC (%) 13.49 ± 0.365a 13.37 ± 0.443a 12.24 ± 0.496b 

Drip loss (%) 1.53 ± 0.056a 1.55 ± 0.050a 1.64 ± 0.069b 

Cooking loss (%) 9.43 ± 0.584a 10.10 ± 0.288a 13.94 ± 0.801b 

Colour 

L* 49.57 ± 0.711a 50.67 ± 0.821a 54.67 ± 0.523b 

a* 2.80 ± 0.126a 2.61 ± 0.120a 1.61 ± 0.0590b 

b* 10.91 ± 0.183a 10.32 ± 0.201ab 10.03 ± 0.235b 

Mean ± SE bearing different superscripts are statistically different at P<0.05 
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4.3 Structural characteristics 

The Mean ± SE of shear force, collagen content, muscle fibre diameter and 

sarcomere length of breast muscle from Backyard Native Chicken (BNC), Farm reared 

Native Chicken and Giriraja are presented in the Table 4.3.  

4.3.1 Shear force (kg/cm2) 

The Mean ± SE of shear-force of BNC, FNC and GR were 5.89 ± 0.091, 5.01 ± 

0.132 and 4.84 ± 0.087, respectively. A significant difference (P<0.05) between BNC and 

FNC and between BNC and GR was observed, whereas no significant (P>0.05) difference 

was evident between FNC and GR. BNC had higher Shear force value followed by FNC 

and the lowest value being recorded in GR. 

4.3.2 Collagen content (mg/100g) 

The Mean ± SE of collagen content of BNC, FNC and GR were 489.1 ± 7.682, 

403.2 ± 7.781 and 361.3 ± 8.838, respectively. A significant difference (P<0.05) was 

observed in collagen content among all three groups, with higher collagen content reported 

in BNC followed by FNC and GR. 

4.3.3 Muscle fibre diameter (µm) and Sarcomere length (µm)   

The Mean ± SE of muscle fibre of BNC, FNC and GR were 58.52 ± 1.805, 50.30 

± 1.888 and 42.88 ± 2.370, respectively and sarcomere length (SL) were 1.29 ± 0.044, 1.42 

± 0.049 and 1.51 ± 0.064, respectively. A significant difference (P<0.05) in MFD was 

observed among all three groups, whereas a significant difference (P<0.05) between BNC 

and GR was evident in sarcomere length. No significant (P>0.05) difference was observed 
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between BNC and FNC and between FNC and GR in SL. Sarcomere length was higher in 

GR, whereas BNC had higher MFD compared to other groups.  

Table 4.3: Structural characteristics of breast muscle from Backyard native chicken 

(BNC), Farm native chicken (FNC) and Giriraja (GR) chicken 

Parameter BNC FNC GR 

Shear force value (kg/cm2) 5.89 ± 0.091b 5.01 ± 0.132a 4.84 ± 0.087a 

Collagen content (mg/100g) 489.1 ± 7.682a 403.2 ± 7.781b 361.3 ± 8.838c 

Muscle fibre diameter (µm) 58.52 ± 1.805a 50.30 ± 1.888b 42.88 ± 2.370c 

Sarcomere length (µm) 1.29 ± 0.044a 1.42 ± 0.049ab 1.51 ± 0.064b 

Mean ± SE bearing different superscripts are statistically different at P<0.05 

4.4 PROXIMATE COMPOSITION 

The Mean ± SE of moisture, protein, fat, ash, energy, carbohydrate, cholesterol of 

breast muscle from Backyard Native Chicken (BNC), Farm reared Native Chicken and 

Giriraja are presented in the Table 4.4.  

4.4.1 Moisture (%) 

The Mean ± SE of moisture of BNC, FNC and GR were 75.88 ± 0.322, 74.36 ± 

0.275 and 71.34 ± 0.291, respectively. Statistically, there were significant differences 

(P<0.05) in moisture content among all three groups with higher moisture being reported 

in BNC followed by FNC and GR. 
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4.4.2 Protein (%)  

The Mean ± SE of protein of BNC, FNC and GR were 20.02 ± 0.303, 20.91 ± 0.188 

and 21.49 ± 0.335, respectively. A significant difference (P<0.05) in protein was evident 

between BNC and GR, whereas no significant (P>0.05) difference between BNC and FNC 

and between FNC and GR was evident. GR had higher protein content than FNC and BNC. 

4.4.3 Fat (%) 

The Mean ± SE of the fat of BNC, FNC and GR breast muscle were 0.95 ± 0.037, 

1.233 ± 0.106 and 5.87 ± 0.089, respectively. A significant difference (P<0.05) in fat 

content was evident between BNC and GR and between FNC and GR. However, no 

significant (P>0.05) difference was observed in fat content between BNC and FNC. Breast 

muscle from GR had higher fat as compared to other groups.  

4.4.4 Ash (%) 

The Mean ± SE of the ash of BNC, FNC and GR breast muscle were 1.42 ± 0.088, 

2.25 ± 0.129 and 2.29 ± 0.105, respectively. A significant difference (P<0.05) in ash 

content was recorded between BNC and FNC and between BNC and GR. GR recorded 

higher ash content followed by FNC and BNC.  

4.4.5 Carbohydrate (g/100g) 

The Mean ± SE of the carbohydrate of BNC, FNC and GR were 2.09 ± 0.045, 2.50 

± 0.028 and 2.53 ± 0.033, respectively. A significant difference (P<0.05) in carbohydrate 

was observed between BNC and FNC and between BNC and GR. No significant (P>0.05) 

difference in carbohydrate was established between FNC and GR.  
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4.4.6 Cholesterol (mg/100g) 

The Mean ± SE of the cholesterol of BNC, FNC and GR were 35.83 ± 1.648, 36.17 

± 1.829 and 78.57 ± 4.026, respectively. A significant difference (P<0.05) in cholesterol 

content was observed between BNC and GR and between FNC and GR in breast muscle, 

whereas no significant (P>0.05) difference could be established between BNC and FNC. 

GR had highest cholesterol content among all the three groups studied. 

4.4.7 Energy (kcal/100g) 

The Mean ± SE of energy of BNC, FNC and GR were 96.94 ± 1.333, 105.9 ± 0.786 

and 145.5 ± 0.995, respectively. A significant difference (P<0.05) in energy was evident 

among all three groups and higher energy values were reported in GR followed by FNC 

and BNC. 

Table 4.4: Proximate composition of breast muscle from Backyard native chicken 

(BNC), Farm native chicken (FNC) and Giriraja (GR) chicken 

Parameter BNC FNC GR 

Moisture 75.88 ± 0.322a 74.36 ± 0.275b 71.34 ± 0.291c 

Protein 20.02 ± 0.303a 20.91 ± 0.188ab 21.49 ± 0.335b 

Fat 0.95 ± 0.037a 1.23 ± 0.106a 5.87 ± 0.089b 

Ash 1.42 ± 0.088a 2.25 ± 0.129b 2.29 ± 0.105b 

Carbohydrates 2.09 ± 0.045a 2.50 ± 0.028b 2.53 ± 0.033b 

Cholesterol 35.83 ± 1.648a 36.17 ± 1.829a 78.57 ± 4.026b 

Energy 96.94 ± 1.333a 105.9 ± 0.786b 145.5 ± 0.995c 

Mean ± SE bearing different superscripts are statistically different at P<0.05 
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4.5 Sensory Characteristics 

The Mean ± SE of appearance, flavour, juiciness, tenderness and overall 

acceptability scores of breast muscle from Backyard Native Chicken (BNC), Farm reared 

Native Chicken and Giriraja breast muscle are presented in the Table 4.5.  

4.5.1 Appearance score 

The Mean ± SE of appearance scores of BNC, FNC and GR were 6.81 ± 0.046, 

6.78 ± 0.050 and 6.93 ± 0.048, respectively. Statistically, there was no significant 

difference in appearance among all three groups, however, BNC recorded higher 

appearance as compared to FNC and GR. 

4.5.2 Flavour score 

The Mean ± SE of flavour scores of BNC, FNC and GR were 6.98 ± 0.069, 6.95 ± 

0.056 and 6.80 ± 0.046 respectively. No significant differences in flavour scores could be 

observed between all three groups, however BNC recorded the highest flavour scores 

among all the three groups.  

4.5.3 Juiciness score 

The Mean ± SE of the juiciness scores of BNC, FNC and GR breast muscle were 

6.46 ± 0.051, 6.58 ± 0.049 and 6.80 ± 0.046, respectively. Statistically, there was a 

significant difference (P<0.05) in juiciness of breast muscle between BNC and GR and 

between FNC and GR. There was no significant difference between BNC and FNC. GR 

had higher scores for juiciness followed by FNC and BNC. 
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4.5.4 Tenderness score 

The Mean ± SE of the tenderness scores of BNC, FNC and GR breast muscle were 

6.08 ± 0.067, 6.17 ± 0.067 and 6.70 ± 0.052, respectively. Statistically, there was a 

significant difference (P<0.05) in tenderness of breast muscle between BNC and GR and 

between FNC and GR. There was no significant (P>0.05) difference between BNC and 

FNC. GR had higher tenderness scores for breast muscle compared to FNC and BNC. 

4.5.5 Overall acceptability score 

The Mean ± SE of the overall acceptability scores of BNC, FNC and GR breast 

muscle were 6.53 ± 0.083, 6.51 ± 0.055 and 7.30 ± 0.045, respectively. A significant 

difference (P<0.05) in overall acceptability of breast muscle was evident between BNC 

and GR and between FNC and GR. However, no significant (P>0.05) difference was 

observed between BNC and FNC. GR recorded the highest overall acceptability scores by 

the panellist compared to FNC and BNC. 

Table 4.5: Sensory characteristics of breast muscle from Backyard native chicken 

(BNC), Farm native chicken (FNC) and Giriraja (GR) chicken 

Parameter BNC FNC GR 

Appearance score 6.81 ± 0.046 6.78 ± 0.050 6.93 ± 0.048 

Flavor score 6.98 ± 0.069 6.95 ± 0.056 6.80 ± 0.046 

Juiciness score 6.46 ± 0.051a 6.58 ± 0.049a 6.80 ± 0.046b 

Tenderness 6.08 ± 0.067a 6.17 ± 0.067a 6.70 ± 0.052b 

Overall acceptability score 6.53 ± 0.083a 6.51 ± 0.055a 7.30 ± 0.045b 

Mean ± SE bearing different superscripts are statistically different at P<0.05 
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4.6 Physico-chemical characteristics of thigh muscle 

The Mean ± SE of pH, drip loss, cooking loss, water holding capacity, lightness, 

redness and yellowness of thigh muscle from Backyard Native Chicken (BNC), Farm 

reared Native Chicken and Giriraja are presented in the Table 4.6.  

4.6.1 pH 

The Mean ± SE of the pH45min of BNC, FNC and GR thigh muscle were 6.46 ± 

0.022, 6.56 ± 0.031 and 6.39 ± 0.043, respectively. A significant difference (P<0.05) in 

pH45min of thigh muscle was observed between FNC and GR. There was no significant 

(P>0.05) difference between BNC and FNC and between BNC and GR.  

The Mean ± SE of the pH24h of BNC, FNC and GR thigh muscle were 5.96 ± 0.025, 

5.89 ± 0.029 and 5.85 ± 0.030, respectively. Statistically, there was a significant difference 

(P<0.05) in pH24h of thigh muscle between BNC and GR and between FNC and GR. There 

was no significant (P>0.05) difference between BNC and FNC.  

4.6.2 WHC (%) 

The Mean ± SE of the WHC of BNC, FNC and GR thigh muscle were 12.22 ± 

0.317, 11.95 ± 0.395 and 12.05 ± 0.897, respectively. A significant difference (P<0.05) in 

WHC of thigh muscle was evident between BNC and FNC and between FNC and GR, 

whereas there was no significant (P>0.05) difference between BNC and GR.  
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4.6.3 Drip loss (%) 

The Mean ± SE of the drip loss of BNC, FNC and GR thigh muscle were 1.60 ± 

0.052, 1.65 ± 0.045 and 1.80 ± 0.064, respectively. No significant difference was observed 

between BNC and FNC and between FNC and GR, whereas a significant difference 

(P<0.05) in drip loss was evident between BNC and GR. Drip loss was higher in GR as 

compared to BNC and FNC. 

4.6.4 Cooking loss (%) 

The Mean ± SE of the cooking loss of BNC, FNC and GR thigh muscle were 17.52 

± 1.147, 17.78 ± 0.301 and 19.93 ± 0.817, respectively. Statistically, there was a significant 

difference (P<0.05) in cooking loss of thigh meat between BNC and GR and between FNC 

and GR.  

4.6.5 Instrumental colour  

The Mean ± SE of the L* of BNC, FNC and GR thigh meat were 46.81 ± 1.030, 

48.07 ± 1.005 and 53.94 ± 1.160, respectively, a* values were 5.31 ± 0.112, 4.50 ± 0.097 

and 2.43 ± 0.078, respectively and b* values were 11.68 ± 0.328, 11.76 ± 0.332 and 13.55 

± 0.573, respectively. A significant difference (P<0.05) in L*, a* and b* values of thigh 

muscle was observed between BNC and GR and between FNC and GR. However, no 

significant (P>0.05) difference could be observed between BNC and FNC in all the colour 

values.  

Thigh muscle from GR had the higher L* and b* values, whereas the thigh muscle 

of BNC and FNC had higher a* values compared to the other groups.    
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Table 4.6: Physico-chemical characteristics of thigh meat from Backyard native chicken (BNC), Farm native chicken (FNC) 

and Giriraja (GR) chicken 

Parameter BNC FNC GR 

pH45 min 6.46 ± 0.022ab 6.56 ± 0.031a 6.39 ± 0.043b 

pH24 h 5.96 ± 0.025a 5.89 ± 0.029a 5.85 ± 0.030b 

WHC 12.22 ± 0.317a 11.95 ± 0.395b 12.05 ± 0.897a 

Drip loss 1.60 ± 0.052a 1.65 ± 0.045ab 1.80 ± 0.064b 

Cooking loss 17.52 ± 1.147a 17.78 ± 0.301a 19.93 ± 0.817b 

Colour 

L* 46.81 ± 1.030a 48.07 ± 1.005a 53.94 ± 1.160b 

a* 5.31 ± 0.112a 4.50 ± 0.097a 2.43 ± 0.078b 

b* 11.68 ± 0.328a 11.76 ± 0.332a 13.55 ± 0.573b 

Note: Mean ± SE bearing different superscripts are statistically different at P<0.05 
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4.7 Structural characteristics  

The Mean ± SE of shear force, collagen content, muscle fibre diameter and 

sarcomere length of thigh muscle from Backyard Native Chicken (BNC), Farm reared 

Native Chicken and Giriraja are presented in the Table 4.7.  

4.7.1 Shear force values (Kg/cm2) 

The Mean ± SE of the SFV of BNC, FNC and GR thigh muscle were 5.93 ± 0.123, 

5.84 ± 0.104 and 5.29 ± 0.050, respectively. Statistical analysis revealed a significant 

difference (P<0.05) in SFV of thigh muscle between BNC and GR and between FNC and 

GR. However, there was no significant (P>0.05) difference between BNC and FNC. SFV 

of thigh muscle from BNC had higher shear value followed by FNC and GR. 

4.7.2 Collagen content (mg/100g) 

The Mean ± SE of the collagen content of BNC, FNC and GR thigh muscle were 

503.6 ± 30.42, 456.6 ± 22.34 and 378.6 ± 16.88, respectively. A significant difference 

(P<0.05) in collagen content was observed between BNC and GR, whereas no significant 

(P>0.05) difference was evident in collagen content between BNC and FNC and between 

FNC and GR. Collagen content was higher in thigh muscle from BNC and the lowest was 

recorded in GR. 

4.7.3 Muscle fibre diameter (µm) 

The Mean ± SE of the muscle fibre diameter of BNC, FNC and GR thigh muscle 

were 59.64 ± 1.920, 54.57 ± 2.321 and 50.49 ± 2.852, respectively. A significant difference 

(P<0.05) in muscle fibre diameter of thigh muscle was observed between BNC and GR, 
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whereas no significant (P>0.05) difference was recorded between BNC and FNC and 

between FNC and GR. Thigh muscles from BNC recorded the highest muscle fibre 

diameter. 

4.7.4 Sarcomere length (µm) 

The Mean ± SE of the sarcomere length of BNC, FNC and GR thigh muscle were 

1.44 ± 0.038, 1.54 ± 0.036 and 1.79 ± 0.043, respectively. Test of significance revealed a 

significant difference (P<0.05) in sarcomere length between BNC and GR and between 

FNC and GR. However, no significant (P>0.05) difference was observed between BNC 

and FNC. Higher sarcomere length of thigh muscle was recorded in GR followed by FNC 

and BNC. 

Table 4.7: Structural characteristics of thigh muscle from Backyard native chicken 

(BNC), Farm native chicken (FNC) and Giriraja (GR) chicken 

Parameter BNC FNC GR 

Shear force value (kg/cm2) 5.93 ± 0.123a 5.84 ± 0.104a 5.29 ± 0.050b 

Collagen content (mg/100g) 503.6 ± 30.42a 456.6 ± 22.34ab 378.6 ± 16.88b 

Muscle fibre diameter (µm) 59.64 ± 1.920a 54.57 ± 2.321ab 50.49 ± 2.852b 

Sarcomere length (µm) 1.44 ± 0.038a 1.54 ± 0.036a 1.79 ± 0.043b 

Mean ± SE bearing different superscripts are statistically different at P<0.05 

4.8 Proximate composition  

The Mean ± SE of moisture, protein, fat, ash, energy, carbohydrate, cholesterol of 

thigh muscle from Backyard Native Chicken (BNC), Farm reared Native Chicken and 

Giriraja are presented in the Table 4.8.  
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4.8.1 Moisture (%) 

The Mean ± SE of the moisture of BNC, FNC and GR thigh muscle were 78.38 ± 

0.492, 78.35 ± 0.092 and 69.90 ± 0.496, respectively. A significant difference (P<0.05) in 

moisture content of thigh muscle was observed between BNC and GR and between FNC 

and GR, whereas there was no significant difference between BNC and FNC. BNC thigh 

muscle recorded higher moisture content compared to other groups. 

4.8.2 Protein (%) 

The Mean ± SE of the protein of BNC, FNC and GR thigh muscle were 17.85 ± 

0.402, 18.19 ± 0.163 and 20.02 ± 0.224, respectively. A significant difference (P<0.05) in 

protein content of thigh muscle was evident between BNC and GR and between FNC and 

GR. However no significant (P>0.05) difference was recorded between BNC and FNC. 

GR thigh muscles had higher protein content.  

4.8.3 Fat (%) 

The Mean ± SE of the fat of BNC, FNC and GR thigh muscle were 1.98 ± 0.190, 

2.32 ± 0.091 and 7.49 ± 0.770, respectively. A significant difference (P<0.05) in fat of 

thigh muscle was observed between BNC and GR and between FNC and GR, whereas 

there was no significant (P>0.05) difference in fat between BNC and FNC. Thigh muscle 

from GR had higher fat content. 

4.8.4 Ash (%) 

The Mean ± SE of the ash of BNC, FNC and GR thigh muscle were 1.45 ± 0.050, 

1.49 ± 0.040 and 2.60 ± 0.517, respectively. Statistically, there was a significant difference 
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(P<0.05) in ash of thigh muscle between BNC and GR and between FNC and GR. No 

significant (P>0.05) difference was evident between BNC and FNC.  

4.8.5 Carbohydrates (g/100g) 

The Mean ± SE of the carbohydrate of BNC, FNC and GR thigh muscle were 0.65 

± 0.021, 0.64 ± 0.049 and 2.90 ± 0.517, respectively. A significant difference (P<0.05) in 

carbohydrate of thigh muscle between BNC and GR and between FNC and GR was 

observed, whereas no significant (P>0.05) difference was evident between BNC and FNC. 

4.8.6 Cholesterol (mg/100g) 

The Mean ± SE of cholesterol of BNC, FNC and GR were 45.38 ± 4.221, 66.07 ± 

9.982 and 64.01 ± 5.321. A significant difference (P<0.05) in cholesterol content was 

observed with lowest cholesterol being recorded in BNC and no significant difference 

could be observed between FNC and GR.  

4.8.7 Energy (kcal/100g) 

The Mean ± SE of energy of BNC, FNC and GR were 94.84 ± 2.099, 93.11 ± 1.143 

and 160.2 ± 5.459. Statistically, there was a significant difference (P<0.05) in energy of 

thigh muscle between BNC and GR and between FNC and GR. However, no significant 

(P>0.05) difference was evident between BNC and FNC. Higher energy content was 

recorded in thigh muscle from GR. 
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Table 4.8: Proximate composition of thigh meat from Backyard native chicken 

(BNC), Farm native chicken (FNC) and Giriraja (GR) chicken 

Parameter BNC FNC GR 

Moisture 78.38 ± 0.492a 78.35 ± 0.092a 69.90 ± 0.496b 

Protein 17.85 ± 0.402a 18.19 ± 0.163a 20.02 ± 0.224b 

Fat 1.98 ± 0.190 2.32 ± 0.091a 7.49 ± 0.770b 

Ash 1.45 ± 0.050a 1.49 ± 0.040a 2.60 ± 0.307b 

Carbohydrates 0.65 ± 0.021a 0.64 ± 0.049a 2.90 ± 0.517b 

Cholesterol 45.38 ± 4.221a 66.07 ± 9.982b 64.01 ± 5.321b 

Energy 94.84 ± 2.099a 93.11 ± 1.143a 160.2 ± 5.459b 

Mean ± SE bearing different superscripts are statistically different at P<0.05 
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4.9 Sensory characteristics  

The Mean ± SE of appearance, flavour, juiciness, tenderness and overall 

acceptability scores of thigh muscle from Backyard Native Chicken (BNC), Farm reared 

Native Chicken and Giriraja are presented in the Table 4.9.  

4.9.1 Appearance score 

The Mean ± SE of appearance score of BNC, FNC and GR were 6.78 ± 0.040, 6.82 

± 0.039 and 7.11 ± 0.056. A significant difference (P<0.05) in appearance scores of thigh 

muscle was observed between BNC and GR and between FNC and GR, whereas no 

significance (P>0.05) was evident between BNC and FNC.  

4.9.2 Flavour score 

The Mean ± SE of flavour scores of BNC, FNC and GR were 7.17 ± 0.037, 6.92 ± 

0.060 and 6.55 ± 0.043, respectively. A significant difference (P<0.05) in flavour scores 

was observed between all three groups and higher flavour value was reported in BNC 

followed by FNC and GR. 

4.9.3 Juiciness score 

The Mean ± SE of juiciness scores of BNC, FNC and GR were 6.33 ± 0.046, 6.44 

± 0.052 and 7.20 ± 0.045, respectively. Statistically, there was a significant difference 

(P<0.05) in juiciness of thigh muscle between BNC and GR and between FNC and GR. 

Thigh muscles of GR had higher juiciness scores as compared to FNC and BNC. 
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4.9.4 Tenderness score 

The Mean ± SE of tenderness scores of BNC, FNC and GR were 6.11 ± 0.071, 6.43 

± 0.092 and 6.93 ± 0.046, respectively. Statistically, there were significant differences 

(P<0.05) in tenderness values among all three groups and higher tenderness value was 

reported in GR followed by FNC and BNC. 

4.9.5 Overall acceptability score 

The Mean ± SE of overall acceptability scores of BNC, FNC and GR were 6.53 ± 

0.052, 6.65 ± 0.069 and 7.32 ± 0.051, respectively. Statistically, there was a significant 

difference (P<0.05) in overall acceptability of thigh muscle between BNC and GR and 

between FNC and GR. Overall acceptability of thigh muscle of GR was higher compared 

to FNC and BNC. 

Table 4.9: Sensory characteristics of thigh meat from Backyard native chicken 

(BNC), Farm native chicken (FNC) and Giriraja (GR) chicken 

Parameter BNC FNC GR 

Appearance score 6.78 ± 0.040a 6.82 ± 0.039a 7.11 ± 0.056b 

Flavor score 7.17 ± 0.037a 6.92 ± 0.060b 6.55 ± 0.043c 

Juiciness score 6.33 ± 0.046a 6.44 ± 0.052a 7.20 ± 0.045b 

Tenderness score 6.11 ± 0.071a 6.43 ± 0.092b 6.93 ± 0.046c 

Overall acceptability score 6.53 ± 0.052a 6.65 ± 0.069a 7.32 ± 0.051b 

Mean ± SE bearing different superscripts are statistically different at P<0.05 
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4.10 Comparison of thigh and breast muscle  

The Mean ± SE of physico-chemical characteristics, structural characteristics, 

proximate composition and organoleptic attributes values of BNC, FNC and GR breast and 

thigh muscles are depicted in the Table 4.10, Table 4.11 and Table 4.12, respectively. 

4.10.1 Backyard native Chicken (BNC) 

A highly significant (P<0.01) difference in cooking loss and redness and a 

significant (P<0.05) difference ultimate pH, WHC, lightness and yellowness were 

observed between breast and thigh muscles of backyard native chicken. However, there 

were no significant (P>0.05) differences in pH45min and drip loss between breast and thigh 

muscles of backyard native chicken. Thigh muscle had lower pH24h, water holding capacity 

and lightness value compared to breast muscle, whereas thigh muscle had higher cooking 

loss, redness and yellowness as compared to breast muscle of backyard native chicken. 

A significant difference (P<0.05) was observed in sarcomere length between breast 

and thigh muscles, with later having a higher value, whereas, no significant difference 

(P>0.01) was observed in shear force, collagen content and muscle fibre diameter between 

breast and thigh muscles. A highly significant difference was observed in moisture, protein, 

fat, cholesterol and carbohydrate, whereas, no significant difference (P>0.01) was observed 

in ash and energy between breast and thigh muscles. Higher content of protein, energy and 

carbohydrate was observed in breast muscle and higher content of moisture, fat, ash and 

cholesterol were recorded in thigh muscles. 
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Table 4.10: Comparison of physico-chemical, structural, compositional and sensory 

characteristics of thigh and breast muscle of backyard native chicken 

(BNC)  

Parameters Breast Thigh Significance 

pH45 mins 6.39 ± 0.045 6.46 ± 0.022 NS 

pH24 hrs 6.01 ± 0.024 5.96 ± 0.025 * 

WHC (%) 13.49 ± 0.365 12.22 ± 0.317 * 

Drip loss 1.53 ± 0.056 1.60 ± 0.052 NS 

Cooking loss 9.43 ± 0.584 17.52 ± 1.147 ** 

L* 49.57 ± 0.711 46.81 ± 1.030 * 

a* 2.80 ± 0.126 5.31 ± 0.112 ** 

b* 10.91 ± 0.183 11.68 ± 0.328 * 

Shear force value 5.89 ± 0.091 5.93 ± 0.123 NS 

Collagen content 489.1 ± 7.682 503.6 ± 30.42 NS 

Muscle fibre diameter 58.52 ± 1.805 59.64 ± 1.920 NS 

Sarcomere length 1.289 ± 0.044 1.44 ± 0.038 * 

Moisture 75.88 ± 0.322 78.38 ± 0.492 ** 

Protein 20.02 ± 0.303 17.85 ± 0.402 ** 

Fat 0.95 ± 0.037 1.98 ± 0.190 ** 

Ash 1.42 ± 0.088 1.45 ± 0.050 NS 

Cholesterol 35.83 ± 1.648 45.38 ± 4.221 ** 

Carbohydrate 2.09 ± 0.045 0.65 ± 0.021 ** 

Energy 96.94 ± 1.333 94.84 ± 2.099 NS 

Appearance 6.81 ± 0.046 6.78 ± 0.040 NS 

Flavour 6.98 ± 0.069 7.17 ± 0.037 * 

Juiciness  6.46 ± 0.051 6.33 ± 0.046 NS 

Tenderness 6.08 ± 0.067 6.11 ± 0.071 NS 

Overall acceptability 6.53 ± 0.083 6.53 ± 0.052 NS 
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Sensory analysis revealed a significant difference (P<0.05) in flavor with higher 

scores for thigh meat, whereas no significant difference (P>0.01) was evident in 

appearance, juiciness, tenderness and overall acceptability between breast and thigh 

muscles. 

4.10.2 Farm native chicken (FNC) 

Analysis of physico-chemical characteristics revealed a highly significant (P<0.01) 

difference in cooking loss, redness and yellowness and significant (P<0.05) difference in 

pH24h, WHC and lightness between breast and thigh muscles of farm native chicken. 

However, there were no significant (P>0.05) differences in pH45min and drip loss between 

breast and thigh muscles of farm native chicken. Thigh muscles had lower ultimate pH, 

WHC and L* value and higher cooking loss, a* and b* value compared to breast muscle in 

farm native chicken. 

A highly significant (P<0.01) difference in shear force value and a significant 

difference (P<0.05) in collagen content was observed, whereas no significant difference 

(P>0.01) was observed in muscle fibre diameter and sarcomere length between breast and 

thigh muscles. Higher shear force, collagen content, muscle fibre diameter and sarcomere 

length was evident in thigh muscle than breast muscle. 

A highly significant (P<0.01) difference in moisture, protein, fat, cholesterol, 

energy and carbohydrate were observed, whereas no significant difference (P>0.01) was 

observed in ash between breast and thigh muscles. Breast muscle had higher protein, 

energy, ash and carbohydrate, whereas thigh muscle had higher moisture, fat and 

cholesterol as compared to breast muscle. 
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Table 4.11: Comparison of physico-chemical, structural, compositional and sensory 

characteristics of thigh and breast muscle of farm reared native chicken 

(FNC)  

Parameters Breast Thigh Significance 

pH45 mins 6.50 ± 0.025 6.46 ± 0.022 NS 

pH24 hrs 6.00 ± 0.031 5.96 ± 0.025 * 

WHC (%) 13.37 ± 0.443 12.22 ± 0.317 * 

Drip loss 1.55 ± 0.050 1.60 ± 0.052 NS 

Cooking loss 10.10 ± 0.288 17.52 ± 1.147 ** 

L* 50.67 ± 0.821 46.81 ± 1.030 * 

a* 2.61 ± 0.120 5.31 ± 0.112 ** 

b* 10.32 ± 0.201 11.68 ± 0.328 ** 

Shear force value 5.01 ± 0.132 5.84 ± 0.104 NS 

Collagen content 403.2 ± 7.781 456.6 ± 22.34 NS 

Muscle fibre diameter 50.30 ± 1.888 54.57 ± 2.321 NS 

Sarcomere length 1.423 ± 0.049 1.54 ± 0.036 * 

Moisture 75.88 ± 0.322 78.35 ± 0.092 ** 

Protein 20.02 ± 0.303 18.19 ± 0.163 ** 

Fat 0.95 ± 0.037 2.32 ± 0.091 ** 

Ash 1.42 ± 0.088 1.49 ± 0.040 NS 

Cholesterol 35.83 ± 1.648 66.07 ± 9.982 ** 

Carbohydrate 2.09 ± 0.045 0.64 ± 0.049 ** 

Energy 96.94 ± 1.333a 93.11 ± 1.143 ** 

Appearance 6.78 ± 0.050 6.82 ± 0.039 NS 

Flavour 6.95 ± 0.056 6.92 ± 0.060 NS 

Juiciness  6.58 ± 0.049 6.44 ± 0.052 NS 

Tenderness 6.17 ± 0.067 6.43 ± 0.092 * 

Overall acceptability 6.51 ± 0.055 6.65 ± 0.069 NS 
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A significant difference (P<0.05) in tenderness was evident with thigh muscle 

having higher tenderness scores, whereas no significant difference (P>0.01) in appearance, 

flavour, juiciness and overall acceptability was evident between breast and thigh muscles 

of farm reared native chicken.  

4.10.3 Giriraja chicken (GR) 

Comparison of thigh and breast muscle of Giriraja chicken it was observed that a 

highly significant (P<0.01) difference in cooking loss, redness and yellowness and 

significant (P<0.05) difference in pH45min and pH24h. However, no significant (P>0.05) 

differences in WHC, drip loss and lightness were observed. Lower initial and final pH was 

evident in thigh muscle as compared to breast muscle, whereas thigh muscles had higher 

cooking loss, redness and yellowness values.  

A highly significant difference in (P<0.01) shear force, sarcomere length and a 

significant difference in muscle fibre diameter was observed between breast and thigh 

muscles. Higher values were observed in shear force, collagen content, muscle fibre 

diameter and sarcomere length of thigh muscle than breast muscle. 

A highly significant (P<0.01) difference in fat and energy and protein and a 

significant difference (P<0.05) in cholesterol was observed between breast and thigh 

muscles. No significant difference (P>0.01) could be appreciated in ash and carbohydrate 

content between the muscles. Breast muscle has higher protein and cholesterol, whereas 

thigh muscle had higher content of moisture, fat, ash, energy and carbohydrate. 
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A significantly higher (P<0.01) juiciness, tenderness and appearance (P<0.05) was 

observed in the thigh muscle of GR as compared to breast, whereas no significant 

difference was observed in flavour and overall acceptability between breast and thigh 

muscles.  
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Table 4.12: Comparison of physico-chemical, structural, compositional and sensory 

characteristics of thigh and breast muscle of Giriraja chicken (GR)  

Parameters Breast Thigh Significance 

pH45 mins 6.49 ± 0.022 6.39 ± 0.043 * 

pH24 hrs 5.86 ± 0.030 5.85 ± 0.030 * 

WHC (%) 12.24 ± 0.496 12.05 ± 0.897 NS 

Drip loss 1.64 ± 0.069 1.80 ± 0.064 NS 

Cooking loss 13.94 ± 0.801 19.93 ± 0.817 ** 

L* 54.67 ± 0.523 53.94 ± 1.160 NS 

a* 1.61 ± 0.0590 2.43 ± 0.078 ** 

b* 10.03 ± 0.235 13.55 ± 0.573 ** 

Shear force value 4.84 ± 0.087 5.29 ± 0.050 ** 

Collagen content 361.3 ± 8.838 378.6 ± 16.88 NS 

Muscle fibre diameter 42.88 ± 2.370 50.49 ± 2.852 * 

Sarcomere length 1.513 ± 0.064 1.79 ± 0.043 ** 

Moisture 71.34 ± 0.291 69.90 ± 0.496 * 

Protein 21.49 ± 0.335 20.02 ± 0.224 * 

Fat 5.87 ± 0.089 7.49 ± 0.770 ** 

Ash 2.29 ± 0.105 2.60 ± 0.307 NS 

Cholesterol 78.57 ± 4.026 64.01 ± 5.321 * 

Carbohydrate 2.53 ± 0.033 2.90 ± 0.517 ** 

Energy 145.5 ± 0.995 160.2 ± 5.459 NS 

Appearance 6.93 ± 0.048 7.11 ± 0.056 * 

Flavour 6.80 ± 0.046 6.55 ± 0.043 NS 

Juiciness  6.80 ± 0.046 7.20 ± 0.045 ** 

Tenderness 6.70 ± 0.052 6.93 ± 0.046 ** 

Overall acceptability 7.30 ± 0.045 7.32 ± 0.051 NS 



 

 

Discussion 



V. DISCUSSION 

In the recent past there has been a consistent increase in the demand for meat from 

native or desi chicken due to its meat flavour, texture, quality and consumer preference. 

However, these birds under the existing backyard/ extensive system of rearing are slow 

growing, lower in productivity and weigh around 1.0-1.5 kg at around 6 months of age. 

Hence, meeting the increasing demand for native chicken meat under the existing system 

of rearing has been a great challenge for poultry producers and processors.  To bridge the 

gap between demand and quality of meat from desi/ native chicken, producers and farmers 

have now entered into intensive system of rearing like that of broiler farming in urban and 

peri-urban areas in the recent past. Many producers have established small scale farms and 

have started rearing native chicken breeds like Aseel and Kadaknath for meat purpose and 

are realizing premium price for their produce. This intensive system of rearing of native 

chicken under farm conditions with commercial diets has drastically improved weight gain, 

feed efficiency and productivity. Quality traits of chicken meat along with nutritional 

compositions are mainly dependent upon animal genetics, feeding source, rearing systems, 

handling and slaughter techniques. Hence, changes in feeding and rearing practices would 

have major impact on the quality of meat produced from farm reared native breeds of 

chicken. Hence, it is imperative that studies need to be carried out to assess the impact of 

such intensive farming system on meat quality characteristics of native chicken before 

propagation of such practices. Hence, the present study has been undertaken to compare 

the carcass and meat quality characteristics of backyard native, farm reared native and 

Giriraja (dual purpose meat breed propagated for backyard rearing in Karnataka) chicken 

and to assess the impact of farm rearing of native chicken on meat quality.  
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5.1 Carcass characteristics  

In the present study, a significant difference (P<0.05) in live weight, carcass weight 

and dressing per centage was evident between backyard native chicken (BNC), farm reared 

native chicken (FNC) and Giriraja Chicken (GR), with higher weight being recorded in GR 

followed by FNC and BNC. The GR recorded higher dressing per centage of 72.8, followed 

by FNC (67.41 %) and BNC (65.40 %). Feeding of commercial diet was found to 

significantly improve live weight and dressing per centage in FNC as compared to BNC. 

Similar to the findings of the present study higher weight and dressing per cent has been 

recorded by Poltowicz and Doktor (2012) in hybrid birds, Haunshi et al. (2013) in Aseel 

and Kadaknath birds, Patel et al. (2014) in Gramapriya birds reared under backyard system 

and Devatkal et al. (2018) in Aseel. The present results were also in agreement with the 

reports of Kondaiah and Panda (1987) and Sobana et al. (2011). 

Dressing per centage is related to the age of the bird and as age advances there is 

considerable reduction in dressing per centage due to shrinkage of muscle. In our study 

lowest dressing per cent was recorded in BNC similar to that reported by Singh and Pathak 

(2017) who observed that the dressing percentage of broiler strain (Cobb-400) was 

significantly higher than all indigenous breeds (Aseel, Kadaknath, Vanaraja) studied. 

In concurrence with the findings of our study, Rajkumar et al. (2016), observed 

higher live weight and dressing per cent in commercial broilers as compared to Aseel birds. 

Ikusika et al. (2020) and Rajkumar et al. (2020) observed similarly lower weights in 

indigenous birds as compared to coloured broilers. This may be attributed to the inherent 
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qualities of slow growth and feed conversion in indigenous birds as compared to fast-

growing broiler inheritance present in Giriraja chicken. 

Giriraja chicken (GR) had higher yield of breast, wings, thigh and drumstick as 

compared to FNC and BNC, whereas BNC recorded the highest yield of back and neck. 

No significant difference in yield of cut up parts could be evidenced between BNC and 

FNC indicating that changes in feeding practices did not have significant influence of yield 

of cut up parts in native chicken. Similar, findings were documented by Rajkumar et al. 

(2016) who observed higher yield of primal cuts (legs and breast) in broilers as compared 

to Aseel and Nielsen et al. (2003) who reported that slow-growing chickens were 

characterized by a lower breast, thigh and drumstick yield and higher back and neck yield 

compared to that of fast-growing chickens. Similarly, Sandercock et al. (2009) reported 

that fast-growing broilers had higher breast and thigh meat as compared with layer or local 

chickens. 

5.2 Meat quality characteristics of Breast muscle  

5.2.1 Physico-chemical characteristics  

A significant difference (P<0.05) in pH45min of breast muscle was observed between 

BNC and FNC, whereas no significant (P>0.05) difference could be observed between 

BNC and GR and between FNC and GR. The pH at 45 mins in breast muscles ranged from 

6.39 to 6.50 and lower ultimate pH (pH24hrs) was recorded in GR (5.86) as compared to 

BNC (6.01) and FNC (6.00). The results of the present study indicated that the birds were 

not under any kind of pre-slaughter stress as the pH at 45 minutes were well within the 

range of pH of normal rested birds of 6.5-6.8 (Lawrie, 2011). The results were in 
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concurrence with the findings of Devatkal et al. (2018). Lower ultimate pH in GR in the 

present study could be attributed to higher glycogen reserves in GR as compared to BNC 

and FNC resulting in increased lactic acid production and drop in pH. Similar findings have 

been recorded by Ilavarasan et al. (2016) in breast muscle of Aseel, Lakshani et al. (2016) 

in Aseel birds, Kumar et al. (2012) in breast meat of chicken, Wattanachant et al. (2004) 

in breast meat of indigenous chicken.  

Water holding capacity is the ability of meat to retain moisture during various 

stages of processing and is directly related to the juiciness of the product. In the present 

study, a significant difference (P<0.05) in WHC of breast muscle between BNC and GR 

and between FNC and GR was observed. Breast muscle of BNC had higher WHC followed 

by FNC and GR. The lower WHC in GR may be attributed to lower ultimate pH as 

compared to BNC and FNC, as WHC is least at ultimate pH (5.4-5.6) and increases on 

either side (Hendrick et al., 1994). The results of the present study are in accordance with 

the findings of Reddy et al. (2016) who observed higher WHC in spent breeder hen 

compared to broilers. However, contrary to the findings of our study Fanatico et al. (2007) 

found that chicken raised under free range production system had significantly lower water 

holding capacity and Wang et al. (2009) reported lower WHC in slow growing chicken. 

A significant difference (P<0.05) in drip and cooking loss of breast muscle between 

BNC and GR and between FNC and GR was observed, with GR recording highest drip 

loss and cooking loss. The higher drip and cooking loss may be attributed to lower ultimate 

pH which resulted in lower WHC in breast muscle from GR as compared to native chicken. 

Similar findings were recorded by Baeza et al. (2002) who observed a decrease in drip loss 



72 

 

with increasing age at slaughter in duck breast muscle. However, Khan et al. (2019) and 

Devatkal et al. (2018) did not observe any difference in drip loss and cooking loss between 

native chicken and commercial broilers.   

The colour of the meat provides the consumer the first impression on the quality of 

meat. The fresh meat acceptability by consumers is directly related to an appealing meat 

color and which in turn depends on myoglobin content, chemical state of heme structure 

and meat pH (Fletcher, 2002). Colour values of fresh meat was found to be significantly 

(P<0.05) different among the three groups in our study. Breast muscle of GR had higher 

L* (lightness) value and lower a* and b* values compared to BNC and FNC which had 

higher a* and b* values. The higher redness scores in breast muscle of BNC and FNC could 

be due to high myoglobin content and generally, broiler breast muscles with lower a* 

values have lower total pigment, myoglobin, and iron concentrations. 

Similarly, higher redness scores have been documented by Rajkumar et al. (2016) 

in Aseel breast meat compared to commercial broilers of Cobb 400 strain and Jaturasitha 

et al. (2008) in Bresse chicken as compared to Rhode Island Red (a layer-type breed), 

which showed paler (higher L*) and more yellow (high b*) meat. Both the researchers 

opined that the differences in meat color might be due to the strong influence of genotypes 

of birds.  

5.2.2 Structural characteristics 

Muscle fibre diameter (MFD) is a function which is related to muscle texture as 

well as tenderness. In the present study a significant difference (P<0.05) in MFD was 

observed between all three groups. BNC had higher MFD (58.52 µm) values compared to 
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FNC (50.30 µm) and GR (42.88 µm). The results of MFD in this study were in agreement 

with Devatkal et al. (2018) in breast muscle of broiler and Aseel and Muthulakshmi et al. 

(2016) in spent layer breast muscle. However, Ilavarasan et al. (2016) recorded higher 

MFD values (75 µm and 94 µm) in breast muscles of 8 weeks and 40 weeks old Aseel 

birds. The differences in MFD reported in various studies might be due to breed and age 

effects.  

A significant difference (P<0.05) in sarcomere length (SL) was evident between 

BNC and GR, whereas no significant difference was observed between BNC and FNC and 

between FNC and GR. Sarcomere length was higher in GR (1.51 µm) followed by FNC 

(1.42 µm) and BNC (1.29 µm). The results were in concurrence with Cavitt et al. (2004) 

who reported that sarcomere length of broiler chicken ranged from 1.57 µm to 1.71 µm 

and Choe and Kim (2020) who observed that the sarcomere length of different chicken 

genotypes ranged from 1.36 to 1.60 µm.  

A significant difference (P<0.05) was observed in collagen content among all three 

groups, with higher collagen content reported in BNC (489.1) followed by FNC (403.2) 

and GR (361.3). Similar observation of higher collagen content in breast meat of native 

chicken compared to broilers have been reported by Wattanachant et al. (2004), Chen et 

al. (2016) in Chinese crossbred chicken, Reddy et al. (2016) and Muthulakshmi et al. 

(2016) in spent layers.  

The Mean ± SE of shear-force (kg/cm2) revealed a significant difference (P<0.05) 

between BNC and FNC and between BNC and GR, whereas no significant (P>0.05) 

difference was evident between FNC and GR. BNC had higher Shear force value (5.89) 
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followed by FNC (5.01) and the lowest value being recorded in GR (4.84). The lowest 

shear force value in the present study could be attributed to higher collagen content and 

lower sarcomere length in BNC and FNC as compared to GR. It has been reported that 

shear force value and sarcomere length had negative correlation in duck and chicken breast 

meat and that sarcomere shortening was a major contributor to the toughness of meat and 

higher sarcomere length resulted in lower shear force values (Dunn et al., 2000). The higher 

shear force values in native birds might also be due to lower collagen solubility as heat 

stable crosslink in collagen increases with the age of the birds (Singh and Pathak, 2017). 

5.2.3 Proximate composition 

The results of the present study revealed a significant difference (P<0.05) in 

proximate composition among the three groups of birds. Higher moisture was observed in 

BNC followed by FNC and GR, whereas GR had higher protein content followed by FNC 

and BNC. Fat and ash content of BNC was the lowest wherein highest fat was observed in 

GR. Similar observations has been documented by Wattanachant et al. (2004) who opined 

that indigenous chicken muscles contained lower fat and ash content than those of broiler 

muscles. Valavan et al. (2016) and Liu and Niu (2008) also reported highest quantity of 

protein and crude fibre in broiler breast meat as compared to native chicken and that crude 

fat content of native chicken was significantly lower than the commercial broiler. However, 

Jaturasitha et al. (2008) and Haunshi et al. (2013) reported that moisture and protein 

contents of the breast muscle did not significantly differ among different genotype in 

chicken.  
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A significantly higher (P<0.05) cholesterol (mg/100g) was observed in breast 

muscle of GR (78.57) compared to BNC (35.83) and FNC (36.17). Similar finding has 

been documented by Ali et al. (2018) in commercial strains of native chicken. The 

Cholesterol content in broiler chicken muscle ranged from 30– 180 mg/100 g (Anitha et 

al., 2007). The lower cholesterol content in BNC may be attributed to higher metabolic 

activity under free range condition and in FNC might be due to genetic influences 

(Rajkumar et al., 2017). The cholesterol content of GR in this study was lower than that 

reported by Salma et al. (2007) (93.6 ± 9.4 mg/100 g) in the breast muscle of broilers. 

5.2.4 Sensory characteristics 

Sensory characteristics and functional properties of poultry meat are critical not 

only for consumer’s initial selection but also for final product satisfaction and the most 

important quality attributes are appearance and texture. Major appearance quality issues 

are skin and meat colour while meat tenderness, juiciness and flavour are primarily 

associated with texture traits. In the present study, no significant difference in appearance 

and flavour was observed among all the three group of birds, whereas a significant 

difference (P<0.05) was observed in juiciness, tenderness and overall acceptability of 

breast muscle. GR recorded higher juiciness, tenderness and overall acceptability as 

compared to BNC and FNC which did not have any significant difference. Khan et al. 

(2019) observed that breast meat of Aseel chicken received lower flavour, tenderness and 

juiciness scores than those of broiler and broiler breeder. They opined that higher juiciness 

might be attributed increased fat levels in the meat and intramuscular fat. However, 

contrary to our findings an appreciably higher sensory score for Aseel meat was reported 
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by Rajkumar et al. (2016), Wattanachant et al. (2004) and Jayasena et al. (2013) as 

compared to commercial broilers. 

5.3 Meat quality characteristics of Thigh muscle  

5.3.1 Physico-chemical characteristics  

A significant difference (P<0.05) in pH45min and pH24h of thigh muscle was 

observed between FNC and GR and between BNC and GR. Lower ultimate pH was evident 

in thigh muscle of GR. These pH differences are probably due to the differences in muscle 

type and glycogen content, which change according to the proportion of the muscle fibers 

that are responsible for different patterns of muscle metabolism. These results are also in 

agreement with Wattanachant et al. (2004), Berri et al. (2005), and Santos et al. (2005). 

The rate of pH decline is dependent on the activity of glycolytic enzymes just after death 

and the ultimate pH is determined by the initial glycogen reserves of the muscle. Contrary 

to our findings Fanatico et al. (2007) reported lower ultimate meat pH for slow-growing 

genotypes compared to the fast-growing counterpart. 

No significant difference was observed between BNC and FNC and between FNC 

and GR, whereas a significant difference (P<0.05) in drip loss was evident between BNC 

and GR. Statistically, there was a significant difference (P<0.05) in cooking loss of thigh 

meat between BNC and GR and between FNC and GR. Drip loss and cooking loss were 

higher in GR as compared to BNC and FNC. This might be due to lower WHC and lower 

ultimate pH in GR compared to native birds. 
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A significant difference (P<0.05) in L*, a* and b* values of thigh muscle was 

observed between BNC and GR and between FNC and GR. However, no significant 

(P>0.05) difference could be observed between BNC and FNC in all the colour values. 

Thigh muscle from GR had the higher L* and b* values, whereas the thigh muscle of BNC 

and FNC had higher a* values compared to the other groups.  In line with the results of our 

study, Jung et al. (2011) observed that thigh muscle of Korean native chicken had higher 

a*values compared to commercial broilers. Higher redness (a*) value of thigh muscle have 

been documented in Aseel birds by Devatkal et al. (2018), Khan et al. (2019) and Rajkumar 

et al. (2020). 

5.3.2 Structural characteristics 

The Mean ± SE of the muscle fibre diameter of BNC, FNC and GR thigh muscle 

revealed that BNC had higher MFD (59.64 µm) as compared to FNC (54.57 µm) and GR 

(50.49 µm). However, a reverse trend was observed with respect to sarcomere length which 

was highest in GR (1.79 µm) flowed by FNC (1.54 µm) and BNC (1.44 µm). In 

concurrence with our results, Yi Ping et al. (2016) observed that the diameter of muscle 

fibre increased with increase in the age of the birds, and hence BNC had higher diameter 

as compared to other two groups as there was difference in the age at slaughter in the 

present study. The muscle fibre diameter reported by Reddy et al. (2017) in 20-week-old 

Rajasri chicken were in agreement with the values recorded in BNC and FNC in our study.  

A significant difference (P<0.05) in collagen content was observed in collagen 

content between BNC and GR, whereas no significant (P>0.05) difference was evident in 

collagen content between BNC and FNC and between FNC and GR. Collagen content was 
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higher in thigh muscle from BNC (503.6) and the lowest was recorded in GR (378.6). The 

results are in agreement with Intarapichet et al. (2008) who observed higher collagen 

content in thigh muscle of 5-lines cross of Thai hybrid native chicken as compared to 

commercial broiler at 8 weeks of age.  

Statistical analysis revealed a significant difference (P<0.05) in SFV of thigh 

muscle with BNC having higher shear value followed by FNC and GR. Similar findings 

were reported by Tang et al. (2009) who found that thigh muscle of the older slow-growing 

birds (110 days age) had higher SFV than the fast-growing birds (49 and 56 days). This 

could be explained by the differences in collagen content, cross-linking in collagen and 

sarcomere length with increase in age of indigenous birds. 

5.3.3 Proximate composition 

A significant difference (P<0.05) in moisture, protein, fat, ash and cholesterol 

content of thigh muscle was observed between BNC, GR and FNC. Thigh muscle from GR 

recorded highest protein, fat, ash, carbohydrates, cholesterol and energy as compared to 

BNC and FNC. The moisture content of thigh muscle from BNC was highest compared to 

other groups. Similar values have been documented in thigh muscles of indigenous chicken 

by Chueachuaychoo et al. (2011), Marapana (2016) and Rajkumar et al. (2020). Nowsad 

et al. (2000) reported higher moisture and less protein in the meat of spent hens compared 

to that of broilers. Similar to the present study, Jaturasitha et al. (2008) also found a lower 

fat content in thigh meat of indigenous strains of birds and higher fat in Bresse and Rhode 

chickens, respectively.  
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5.3.4 Sensory characteristics 

Results of sensory analysis revealed a significant difference (P<0.05) in 

appearance, flavour, juiciness, tenderness and overall acceptability of thigh muscles from 

BNC, FNC and GR. Except for flavour scores GR had better scores for all other sensory 

characteristics compared to BNC and FNC. Similar findings were documented by Khan et 

al. (2019) who observed that Aseel scored lower for colour and acceptability than broiler 

breeders and broilers. The sensory results obtained are consistent with the findings of 

Huang et al. (2007) and Jayasena et al. (2013) who reported unique flavour of native 

chickens. However, another study conducted by Rajkumar et al. (2016) reported non-

significant variation among different chicken genotypes regarding appearance and flavour. 

The obtained juiciness and tenderness results are in agreement with Amorim et al. (2016), 

who reported that broilers scored higher scores compared with roosters. 

5.4 Comparison of Breast and Thigh muscle  

Irrespective of the three group of birds in the present study (BNC, FNC and GR) 

comparison of thigh and breast meat revealed that thigh meat had significantly higher 

ultimate pH, water holding capacity, lightness as compared to breast muscles. In line with 

our findings, Souza et al. (2011), Sampaio et al. (2012) and Reddy et al (2017) observed 

that ultimate pH of thigh muscle was higher compared to breast muscle.  

Thigh muscles from BNC, FNC and GR had higher redness (a*) value, higher fat, 

higher cholesterol and lower protein content as compared to breast muscle. Higher shear 

force, collagen content, muscle fibre diameter and sarcomere length were evident in thigh 

muscle than breast muscle.  Similarly, Choe and Kim (2020) observed significantly longer 
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sarcomere, higher collagen content and increased shear values in thigh meat than in breast 

meat. Lin et al. (2014) evaluated the meat quality characteristics of Taiwan game hens and 

observed a lowest fat content in breast compared to thigh meat, and that total collagen 

contents in thigh meat of the free-range group were significantly higher than those of the 

cage. Similarly, Chen et al. (2016) observed that soluble collagen, total collagen and 

collagen solubility of thigh meat were higher than that in breast meat regardless of chicken 

breeds.  

Sensory analysis revealed that except for flavor scores no significant difference 

could be observed between breast and thigh muscles, wherein thigh muscle had higher 

flavor scores. However, Giriraja chicken meat received better sensory scores as compared 

to BNC and FNC. The results were in agreement with Dyubele et al. (2010) who observed 

that broiler chicken meat received higher consumer sensory scores than meat from 

indigenous chickens. Similar to our findings Khan et al. (2019) compared the sensory 

attributes of thigh and breast meat from broilers, broiler breeder and Aseel and opined that 

the sensory panelists did not find any difference in aroma, taste, flavor, juiciness and 

tenderness among three genotypes. 



 

 

Summary 



VI. SUMMARY 

The present study has been undertaken at Department of Livestock Products 

Technology, Veterinary College, Hebbal, Bangalore in collaboration with Department of 

Poultry Science to compare the carcass and meat quality characteristics of backyard native, 

farm reared native and Giriraja (dual purpose meat breed propagated for backyard rearing 

in Karnataka) chicken and to assess the impact of farm rearing of native chicken on meat 

quality characteristics. 

 Evaluation of carcass characteristics revealed a significant difference (P<0.05) in 

live weight, carcass weight and dressing per centage between backyard native chicken 

(BNC), farm reared native chicken (FNC) and Giriraja Chicken (GR), with higher weight 

being recorded in GR followed by FNC and BNC. The GR recorded higher dressing per 

centage of 72.8, followed by FNC (67.41 %) and BNC (65.40 %). Data on yield of cut up 

parts revealed a significant difference (P<0.05) in yield of different cut up parts between 

BNC, FNC and GR. Among the groups GR recorded the highest yield of breast, thigh, 

wings and drumstick compared to other groups. A significantly (P<0.05) higher yield of 

neck and back was observed in BNC followed by FNC. However, no significant (P>0.05) 

difference could be observed between BNC and FNC in yield of all the cut-up parts. 

Comparison of meat quality characteristics viz., physico-chemical, structural, 

compositional and sensory attributes of breast muscle from BNC, FNC and GR: 

A significant difference (P<0.05) in pH45min of breast muscle between BNC and 

FNC was observed, whereas no significant (P>0.05) difference could be observed between 

BNC and GR and between FNC and GR. The pH at 45 mins in breast muscles ranged from 
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6.39 to 6.50 and lower ultimate pH (pH24hrs) was recorded in GR (5.86) as compared to 

BNC (6.01) and FNC (6.00). In the present study, a significant difference (P<0.05) in WHC 

of breast muscle between BNC and GR and between FNC and GR was observed. Breast 

muscle of BNC had higher WHC followed by FNC and GR. A significant difference 

(P<0.05) in drip and cooking loss of breast muscle between BNC and GR and between 

FNC and GR was observed, with GR recording highest drip loss and cooking loss. Colour 

values of fresh meat were found to be significantly (P<0.05) different among the three 

groups in our study. Breast muscle of GR had higher L* (lightness) value and lower a* and 

b* value compared to BNC and FNC which had higher a* and b* values. 

A significant difference (P<0.05) in muscle fibre diameter and collagen content was 

observed amomg all three groups. BNC had higher MFD (58.52 µm) values compared to 

FNC (50.30 µm) and GR (42.88 µm). Higher collagen content (mg/100g) was reported in 

BNC (489.1) followed by FNC (403.2) and GR (361.3). A significant difference (P<0.05) 

in sarcomere length (SL) was evident between BNC and GR, whereas no significant 

difference was observed between BNC and FNC and between FNC and GR. Sarcomere 

length was higher in GR (1.51 µm) followed by FNC (1.42 µm) and BNC (1.29 µm). The 

Mean ± SE of shear-force (kg/cm2) revealed a significant difference (P<0.05) between 

BNC and FNC and between BNC and GR, whereas no significant (P>0.05) difference was 

evident between FNC and GR. BNC had higher Shear force value (5.89) followed by FNC 

(5.01) and the lowest value being recorded in GR (4.84).  

The results of the present study revealed a significant difference (P<0.05) in 

proximate composition amomg the three groups of birds. Higher moisture was observed in 
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BNC followed by FNC and GR, whereas GR had higher protein content followed by FNC 

and BNC. Fat and ash content of BNC was the lowest and highest fat was observed in GR. 

A significantly higher (P<0.05) cholesterol (mg/100g) was observed in breast muscle of 

GR (78.57) compared to BNC (35.83) and FNC (36.17). In the present study, no significant 

difference in appearance and flavour was observed amomg all the three group of birds, 

whereas a significant difference (P<0.05) was observed in juiciness, tenderness and overall 

acceptability of breast muscle. GR recorded higher juiciness, tenderness and overall 

acceptability as compared to BNC and FNC which did not have any significant difference. 

Comparison of meat quality characteristics viz., physico-chemical, structural, 

compositional and sensory attributes of thigh muscle from BNC, FNC and GR 

A significant difference (P<0.05) in pH45min and pH24h of thigh muscle was 

observed between FNC and GR and between BNC and GR. Lower ultimate pH was evident 

in thigh muscle of GR. No significant difference was observed between BNC and FNC and 

between FNC and GR, whereas a significant difference (P<0.05) in drip loss was evident 

between BNC and GR. Statistically, there was a significant difference (P<0.05) in cooking 

loss of thigh meat between BNC and GR and between FNC and GR. Drip loss and cooking 

loss were higher in thigh muscle from GR as compared to BNC and FNC. 

A significant difference (P<0.05) in L*, a* and b* values of thigh muscle was 

observed between BNC and GR and between FNC and GR. However, no significant 

(P>0.05) difference could be observed between BNC and FNC in all the colour values. 

Thigh muscle from GR had the higher L* and b* values, whereas the thigh muscle of BNC 

and FNC had higher a* values compared to the other groups. The Mean ± SE of the muscle 
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fibre diameter of BNC, FNC and GR thigh muscle revealed that BNC had higher MFD 

(59.64 µm) as compared to FNC (54.57 µm) and GR (50.49 µm). However, a reverse trend 

was observed with respect to sarcomere length which was highest in GR (1.79 µm) 

followed by FNC (1.54 µm) and BNC (1.44 µm).  

A significant difference (P<0.05) in collagen content was observed in collagen 

content between BNC and GR, whereas no significant (P>0.05) difference was evident in 

collagen content between BNC and FNC and between FNC and GR. Collagen content was 

higher in thigh muscle from BNC (503.6) and the lowest was recorded in GR (378.6). 

Statistical analysis revealed a significant difference (P<0.05) in SFV of thigh muscle with 

BNC having higher shear value followed by FNC and GR. Similar findings  

A significant difference (P<0.05) in moisture, protein, fat, ash and cholesterol 

content of thigh muscle was observed between BNC, GR and FNC. Thigh muscle from GR 

recorded highest protein, fat, ash, carbohydrates, cholesterol and energy as compared to 

BNC and FNC. The moisture content of thigh muscle from BNC was highest compared to 

other groups. Results of sensory analysis revealed a significant difference (P<0.05) in 

appearance, flavour, juiciness, tenderness and overall acceptability of thigh muscles from 

BNC, FNC and GR. Except for flavour scores GR had better scores for all other sensory 

characteristics compared to BNC and FNC.  
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Based on the results of our present study it may be concluded that: 

1. The carcass characteristics of Giriraja birds were found to be superior in terms of higher 

dressing percentage and yield of major cut up parts such as breast, thigh and drumstick 

as compared to backyard and farm native chicken.  

2. Meat quality characteristics of breast and thigh muscle from BNC, FNC and GR 

revealed no significant differences between BNC and FNC indicating that commercial 

rearing of native chicken to attain better feed efficiency did not alter majority of the 

meat quality characteristics. However, compared to Giriraja, native chicken (BNC and 

FNC) had better proximate profiles (low fat, high protein and low cholesterol). 

3. No significant difference could be observed in terms of sensory scores of breast and 

thigh muscle amomg Giriraja, BNC and FNC. The panelist preferred GR breast and 

thigh muscle as compared to BNC and FNC which was little tougher and less juicer. 

Comparing the sensory scores of thigh and breast muscle the panelists scored thigh 

meat higher as compared to breast meat irrespective of the genotype. 

4. Thigh muscle being the most preferred cut in India, irrespective of the genotype (BNC, 

FNC and GR) had higher fat, cholesterol, collagen content and was much tougher 

compared to breast muscle.   

5. The consumer perception of the unique flavor of meat from indigenous birds, for which 

the premium price is being paid, could not be scientifically justified in this study. 

However, further in-depth studies on isolation of compounds scientifically proven to 

have effect on the flavor of meat might throw light on the claimed unique flavor of 

backyard native chicken.  
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VIII. ABSTRACT 

The present study was carried out to compare the carcass and meat quality 

characteristics of backyard native (BNC), farm reared native (FNC) and Giriraja (GR) 

chicken. A significantly higher (P<0.05) live weight, carcass weight, dressing percentage 

and yield of breast, thigh, drumstick and wings were observed in GR. Meat quality analysis 

of breast muscle revealed a significantly lower ultimate pH, higher WHC, higher redness 

value (a*), lower cooking and drip loss in BNC. BNC breast muscle had higher MFD, 

collagen content, shear force value and lower sarcomere length as compared to GR.  Higher 

moisture was observed in BNC, whereas GR breast muscle had higher protein, fat, 

cholesterol and ash content. Sensory analysis of breast muscle revealed that GR recorded 

higher juiciness, tenderness and overall acceptability. Meat quality analysis of thigh muscle 

from BNC, FNC and GR revealed lower ultimate pH, higher drip and cooking losses, 

higher L* and b* values, lower WHC, lower MFD and higher sarcomere length in GR.  

Collagen content and shear force values were higher in thigh muscle from BNC. Thigh 

muscle from GR recorded highest protein, fat, ash, carbohydrates, cholesterol and energy 

as compared to BNC and FNC. The moisture content of thigh muscle from BNC was 

highest compared to other groups. Results of sensory analysis revealed a significantly 

higher (P<0.05) appearance, flavour, juiciness, tenderness and overall acceptability scores 

of thigh muscles from Giriraja compared to backyard native and farm reared native 

chicken. Commercial rearing of native chicken did not alter meat quality and sensory 

characteristics in comparison with backyard native chicken. Thigh muscle was the most 

preferred among all the three groups by sensory panellist in spite of higher fat, cholesterol 

and higher collagen content. Giriraja chicken had better carcass characteristics and its meat 

(thigh/breast) was organoleptically more acceptable compared to native chicken.  
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IX. APPENDIX 

Performa for Sensory Evaluation (Keeton, 1983) 

Department of Livestock Products Technology 

Veterinary College, Hebbal, Bangalore 

Panelist’s Name:                                                            Product’s name:                                                              Date: 

Sensory 

Attributes 

Hedonic Scales for Descriptive attributes of products 

8 7 6 5 4 3 2 1 

Appearance  Excellent Very Good Good Fair Slightly Poor 
Moderately 

Poor 
Very Poor 

Extremely 

Poor 

Flavor 
Extremely 

Desirable 

Very 

Desirable 

Moderately 

Desirable 

Slightly 

Desirable 

Slightly 

Undesirable 

Moderately 

Undesirable 

Very 

Undesirable 

Extremely 

Undesirable 

Tenderness 
Extremely 

Desirable 

Very 

Desirable 

Moderately 

Desirable 

Slightly 

Desirable 

Slightly 

Undesirable 

Moderately 

Undesirable 

Very 

Undesirable 

Extremely 

Undesirable 

Juiciness 
Extremely 

Juicy 
Very Juicy 

Moderately 

Juicy 

Slightly 

Juicy 
Slightly Dry 

Moderately 

Dry 
Very Dry 

Extremely 

Dry 

Overall 

acceptability 

Extremely 

Palatable 

Very 

Palatable 

Moderately 

Palatable 

Slightly 

Palatable 

Slightly 

Unpalatable 

Moderately 

Unpalatable 

Very 

Unpalatable 

Extremely 

Unpalatable 

 

Product code Appearance  Flavor Texture/ Tenderness Juiciness Overall acceptability 

      

      

      

      
 

Remarks:                                                                                                                                                                            Signature                                                                                                                      


