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Abstract 

This study compared the nutritional value, atherogenic index and glucose concentration of eggs laid 

by different strains of domestic chicken (Black Australorp, Isa Brown, White Leghorn and Local 

chicken) that were reared intensively in Umuahia, South Eastern Nigeria. Sixteen 18-week-old 

indigenous (local) and exotic (Isa Brown, Black Australorp and White Leghorn) laying chickens, 

comprising 4 layers per strain, were used for the study. A total of fifty six (56) eggs (14 eggs per 

strain) were collected for assay. The egg-yolk and egg-white were thoroughly mixed for proximate 

evaluation, determination of atherogenic index and glucose concentration assay.  Results showed 

that the mean egg moisture and total ash contents of eggs laid by Black Australorp chickens were 

significantly (p < 0.05) higher when compared to that of eggs laid by other strains of chicken. Also, 

the eggs of Black Australorp chickens had significantly (p < 0.05) lower mean crude fat content than 

the eggs of other strains of chicken. The crude protein contents of the eggs of Isa Brown chickens 

was significantly (p < 0.05) higher when compared to that of other strains of chicken studied. The 

mean atherogenic index of eggs laid by local chicken was significantly (p < 0.05) lower when 

compared to that of other strains of chicken studied. Eggs of White Leghorn chicken had 

significantly (P < 0.05) higher mean egg dry matter, carbohydrate and glucose concentrations than 

the eggs of other strains of chicken. It was concluded from this study that variations exist among 

the eggs of different strains of chicken in their nutritional value, atherogenic index and glucose 

concentrations. Eggs laid by Isa brown layers had higher protein content; those laid by White 

Leghorn had the highest glucose concentrations, while eggs laid by local chickens had the lowest 

atherogenic index. 
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Introduction 

Poultry production has been recognized as 

one of the major sources of low cost animal 

protein in developing countries (Ajayi, 2010; 

Rahman et al., 2013). In addition to the yield 

of meat and eggs, indigenous chickens play 

both economic (food security) and socio-

cultural roles for rural dwellers (Yousif and 

Eltayeb, 2011). All these roles cannot be 

fulfilled by the conventional (exotic) chickens 

due to the strict management and high 

financial inputs needed for their production. It 

is therefore important to ensure the 

conservation of indigenous poultry resources 

since their erosion will bring about major 

disruptions of biological, food and socio-

cultural systems capable of reducing the value 

of life especially among rural households (FAO, 

2009; Groeneveld et al., 2010).  

The egg of domestic chicken is a complex 

biological structure and an entity intended for 

reproduction naturally. It protects and 

provides nourishment for the developing 

embryo, serving as the principal source of 

nutrient for the first few days of chick’s life 

and a versatile nutrient food for man (Omede 

et al., 2017). Eggs of domestic chicken have 

been consumed by humans since ancient 

times as it is a rich source of protein and 

contains other high quality nutrients. Eggs are 

used as ingredients in foods for their unique 

functional properties (Uysal et al., 2017), 

because a balanced diet is essential for normal 

growth, health and preservation of the human 

body. Eggs constituted an important part of 

human diets for centuries because of its high 

quality protein content (Forson et al., 2011). 

They are known to supply the best proteins 

besides milk (Vaclavik and Christain, 2008). 

Eggs are also rich in amino-acids, 

carbohydrates, easily digestible fats and 

minerals, as well as valuable vitamins 

(Huopalahti et al., 2007). Eggs are an 

important source of animal protein that are 

rich in high-quality protein and essential 

unsaturated fatty acids and are easy to obtain 

for humans (Réhault-Godbert et al., 2019). 

Eggs are the only animal-derived foods that 

can be cooked in various ways for human 

consumption (Surai and Sparks, 2001). The 

yolk and white components of eggs are all of 

high biological value and are readily digested 

(Joel et al., 2010). Generally, eggs represent an 

important source of energy, protein and other 

nutrients for humans, and their rational 

consumption stimulates the metabolic 

functions in the body and increases resistance 

to diseases (Sauveur, 1988). They are also an 

excellent source of vitamins and minerals, 

especially phosphorus and iron (Nys, 2011).  

Nigeria has the highest number of poultry 

farms in Africa. Nigeria presently produces 

about 300,000 tonnes of poultry meat per 

annum officially and 650,000 tonnes of eggs 

(USDA, 2014). In Nigeria, different poultry 

species contribute significantly to the annual 

animal protein supply to the populace (Ikeobi 

et al., 1999). Poultry eggs are good sources of 

income and are of particular significance in 

scientific research, and in vaccine production 

(Adebambo, 2005). A parallel record from 

Poultry Association of Nigeria (PAN), indicates 

that Nigeria produces at present above 1.25 

million tonnes of egg per year (Olusiyi et al., 

2020). Eggs of various poultry species are 

consumed as protein and amino acid 

supplements (Trziska, 2000). The question 

arises whether there are inter-species 

differences in nutritional value and quality of 

eggs from various poultry species and strains.  

Egg production in Nigeria, as in other 

developing countries depends on commercial 

breeds of laying chickens, which are selected 

for their high egg production performance. 

However, the continuous use of exotic breeds 

may be the forerunner to a progressive 

reduction in genetic variability. Native breeds 

of chickens are characterized by their rusticity, 

resistance and adaptability to the 

environment (Ajayi, 2010). They also provide a 

pool of potential useful genetic resources for 

future commercial strains. Furthermore, there 
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has been a shift in the demand for healthier 

and more sustainable products by consumers 

in the light of recent emerging diseases and 

climate change. Eggs produced by indigenous 

breeds of poultry are a compelling option for 

consumers (FAO, 2007).  

Since each kind of bird has different genetic 

background, their egg qualities and nutritional 

components probably differ. Egg quality of 

Hyaline brown has been reported to be better 

than that of Jingbai hen, but nutrient content 

of eggs of Hyaline brown was lower than that 

of the Jingbai hen (Song et al., 2012). There 

are also reports that the protein, phosphate 

and amino acid of hen eggs are lower than 

those of duck and quail eggs (Chen et al., 

2005). As a matter of fact, it has been posited 

that egg quality and nutrient components 

from eggs laid by the same species may vary 

significantly as a result of the differences in 

feed, feeding level and rearing environment 

(Mahdavi et al., 2005). It has been further 

posited that when eggs are for human 

consumption, it is important that they are 

suitable for this purpose (Kabir et al., 2014).  

Egg white or albumen is approximately 2/3 of 

the total egg weight out of its shell, with 

nearly 90% of that weight being made up of 

water and the remaining weight coming from 

protein, minerals, vitamins and glucose. Egg 

white consists mainly of about 15% protein 

and some proportion of other nutrients (NRC, 

1976) and unlike the yolk, contains negligible 

amount of fats. The nutrient content of egg 

white per 100 g was estimated to consist of 

87.3 g water, 11.1 g protein, 0.2 g lipids, 0.4 g 

carbohydrate and 0.7 g minerals with a caloric 

value of about 203 kJ (48 kcal) [NRC, 1976]. 

Egg yolk is the part suspended in egg white 

which feeds the developing embryo. Yolk 

makes up about 33% of the liquid weight of 

the egg. It contains proteins, cholesterol, 

choline, carbohydrates, fatty acids, water, 

vitamins and minerals with caloric value of 

about 1,325 kJ (317 kcal) [NRC, 1976].  

Although these natural constituents of egg are 

readily available in egg, their percentage 

compositions can be influenced by a lot of 

factors such as diet, age of bird, genetic make-

up, environmental temperature, strain or 

breed of the chicken, photoperiod, stress, 

disease, etc. These suggest that variations in 

the atherogenic index, glucose and nutritional 

concentrations of egg may exist in eggs of 

different strains/breeds of chicken. The 

comparative study of eggs from different 

breeds of chicken in a given geographical 

location will be of immense benefits to the 

society in choosing egg with the best 

nutritional value for human consumption. 

There is paucity of information on the 

atherogenic index and quantitative nutritional 

constituents of eggs of indigenous chicken in 

comparison with eggs from exotic breeds. The 

present study evaluated the atherogenic 

index, nutritional value and glucose 

concentrations of eggs of local and exotic 

chickens reared intensively in Umuahia, South 

Eastern Nigeria. 

 

Materials and Methods 

The study was carried out in the Poultry Unit 

of the Department of Animal Health and 

Production, College of Veterinary Medicine 

Teaching and Research Farm, Michael Okpara 

University of Agriculture, Umudike, Abia State, 

Nigeria. Sixteen layer chickens made up of 

indigenous (local) chicken and exotic chickens 

(Isa Brown, Black Australorp and White 

Leghorn) (4 layers per strain) sourced at the 

point of lay (18 weeks of age) from poultry 

farms in southern Nigeria were used for this 

study. The birds (chickens) were acclimatized 

for three weeks before the commencement of 

this study. The birds were fed twice daily with 

commercial layers mash (Livestock Feeds®, 

Livestock Feed Mills Plc, Onitsha, Nigeria) 

throughout the period of the study. The 

declared nutrient content of the layers mash 

used for feeding the experimental birds was: 
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protein (16.5% minimum), fats (5.0% 

maximum), fibre (7.0% maximum), calcium 

(3.6% minimum), phosphorus (0.45% 

minimum), metabolizable energy (2600 

Kcal/kg minimum), and essential amino acids 

such as lysine and methionine, brewers dried 

grains, rice bran, vitamins/mineral premix, 

groundnut cake, full fat soya, toxin binder, 

bone meal and other additives (enzymes). 

Clean drinking water was provided ad libitum 

throughout the period of the study. Ethical 

approval for this study was obtained from the 

Ethical Committee of College of Veterinary 

Medicine, Michael Okpara University of 

Agriculture, Umudike, Nigeria 

(MOUAU/CVM/REC/202216).  

Appropriate routine prophylactic medications 

were given to the birds, as and at when due or 

when necessary to ensure optimal health 

during the experimental period. 

Fifty six eggs (14 eggs from each of the 4 

strains of chicken) produced by indigenous 

(local) chicken and exotic chickens (Isa Brown, 

Black Australorp and White Leghorn) were 

used for this study. The eggs were collected 

fresh from the chickens at 21 weeks of age. 

The fourteen (14) eggs from each group of the 

strains of chicken were randomly collected 

daily (in the morning and evening) and 

individually identified with tag letters as 

follows: A1-14 for Isa Brown, B1-14 for Black 

Australorp, C1-14 for White Leghorn and D1-14 

for local chicken eggs. Each egg was gently and 

carefully broken, and the albumen and yolk of 

each egg was thoroughly mixed together, 

homogenized and analyzed immediately for 

their proximate compositions (AOAC, 2005), 

triacylglycerols (TAG) (Rifai et al., 1999), high 

density lipoprotein cholesterol (HDL-C) (Rifai 

and Warnick, 1994) and glucose (Sacks, 1999). 

Atherogenic index (Aix) was calculated using 

the formula: Atherogenic index (Aix) = log 

(TAG/HDL-C) (Dobiasova and Frohlich, 2001; 

Tan et al., 2004; Nwagha et al., 2010; Kanthe 

et al., 2012; Mudhaffar, 2013). 

Data Analysis: Data obtained during the study 

were subjected to one way analysis of 

variance (ANOVA), using the Statistical 

Package for Social Sciences (SPSS), version 

20.0 (SPSS, 2012). Variant means were 

separated using Duncan’s New Multiple Range 

Test (Steel and Torrie, 2006; SAS, 2010). 

Probability values < 0.05 were considered 

significant (Bailey, 1995).  

 

Results 

The mean moisture and total ash contents of 

the eggs of the Black Australorp chickens were 

significantly (p < 0.05) higher when compared 

to the eggs of other strains (Table 1). Similarly, 

the mean crude fat content of the eggs of the 

Black Australorp chickens was significantly (p < 

0.05) lower when compared to the eggs of 

other strains of chickens (Table 1). The mean 

egg crude protein content of Isa Brown was 

significantly (p < 0.05) higher when compared 

to other chicken egg counterparts (Table 1).  

The mean dry matter, carbohydrate and 

glucose concentrations of eggs laid by White 

Leghorn chickens were significantly (p < 0.05) 

higher when compared to those of eggs of 

other chicken strains (Figure 1), but the mean 

atherogenic index of the eggs laid by the local 

chickens was significantly (p < 0.05) lower than 

the atherogenic index of eggs laid by other 

strains of chicken studied (Figure 2).  

 

Discussion 

It is generally stated that foods with moisture 

content above 15% will favour microbial 

activities, which will possibly result in food 

spoilage (Hassan et al. 2008). Thus, since the 

moisture contents of all the eggs of the 

various species in this study exceeded 15%, 

this may imply that the eggs cannot be stored 

for a long period of time before use (2 weeks 

maximum). The findings in the present study 

differ from the results of the work of Isah et al. 

(2015) who reported higher moisture contents 
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in eggs of ducks (Anas platyhyncha) and Shika 

Brown chickens, respectively. The moisture 

content recorded for eggs of Isa Brown, local 

chicken and Black Australorp in this study is 

nearly similar to the 73.20% reported for 

Jingbai hen by Yang et al. (2014), 74.60% for 

local chicken by Onyenweaku et al. (2018), but 

it is higher than 65.23% reported for Blue 

Peafowl by Yang et al. (2014) and 69.20% 

reported for exotic chicken by Onyenweaku et 

al. (2018).  

The significantly higher crude protein 

composition of the egg of Isa brown layers 

compared to the eggs of other strains of 

chicken in this study could probably be as a 

result of a higher bio-availability of the 

nutrients in the chicken’s body system for 

protein synthesis. However, our finding differ 

from the report of Isah et al. (2015) who 

reported lower egg crude protein 

compositions in ducks (Anas platyhyncha) and 

Shika Brown chickens. The crude protein 

contents of egg reported in this study was 

lower than the values of 15.55% reported for 

Blue Peafowl (Yang et al., 2014), 15.20% 

reported for exotic chicken (Onyenweaku et 

al., 2018)  but higher than 12.60% reported for 

Jingbai hen (Yang et al., 2014) and 12.70% 

reported for local chicken (Onyenweaku et al., 

2018). From this study, protein was the 

highest nutrient in the eggs. This is in 

accordance with most of the researches 

carried out on different eggs where the 

protein content is greater than the fat content 

(Ogunwole et al., 2015). However, this 

contrasts with the report of Fakai et al. (2015) 

who reported that all the raw eggs of six 

species in their study had higher lipid contents 

than the protein. However, the observed 

variations may be attributed to the differences 

in the study design, analytical methods used, 

and species of the bird eggs analyzed and the 

diet compositions of the chickens. Findings in 

the present study and earlier reports confirm 

that eggs are a rich source of protein. Being a 

relatively inexpensive and accessible food, the 

benefits of consuming eggs of various bird 

species should be maximized especially by 

individuals of the lower economic class. This 

will help in reducing the incidence of protein 

malnutrition (which occurs as a result of 

insufficient protein intake) and facilitate 

proper development of neonates/children, as 

eggs have been found to contain all the 

essential amino acids required for growth and 

development.

 

 

Table 1. The mean moisture, total ash, crude fats and crude protein compositions of eggs laid by 

intensively reared local and exotic chickens (Black Australorp; White Leghorn and Isa Brown).  

Parameters (%) 
Nutrient value of eggs from different strains of chicken ± SEM 

Black Australorp White Leghorn Isa Brown Local Chicken 

Moisture  75.45 ± 0.01 d 67.72 ± 0.00 a 73.43 ± 0.00 c 72.57 ± 0.00 b 

Total ash 0.67 ± 0.01cd 0.51 ± 0.00 a 0.63 ± 0.00 b 0.65 ± 0.01 c 

Crude fats 0.49 ± 0.00 a 0.52 ± 0.00 b 0.53 ± 0.00 c 0.53 ± 0.01 bc 

Crude Protein 14.47 ± 0.01 c 12.27 ± 0.00 b 14.90 ± 0.00 d 11.52 ± 0.00 a 

a b c d Mean values in the same row with different superscripts are significantly different (p < 0.05). 
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Figure 1: The glucose, carbohydrate and dry matter concentrations of eggs laid by intensively 

reared local and exotic chickens (Black Australorp, White Leghorn and Isa Brown). Values are 

expressed as means ± SEM.  

 

 

Figure 2: The atherogenic index of eggs laid by intensively reared local and exotic chickens (Black 

Australorp, White Leghorn and Isa Brown). Values are expressed as means ± SEM. 
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The significantly lower crude fat content of the 

eggs laid by the Black Australorp chickens in 

this study could probably be as a result of the 

lower fat content of the ingredients fed to BA 

pullets as the chickens were sourced from 

different farms and locations and fed with 

different feed ingredients before the 

commencement of this study (from day old - 

18weeks). The crude fat contents of egg 

recorded in this study was far lower than the 

values of 12.30% reported for exotic chicken 

by Onyenweaku et al. (2018), 10.40% reported 

for local chicken by Onyenweaku et al. (2018), 

10.50% reported for Jingbai hen by Yang et al. 

(2014), 0.92% reported for Blue Peafowl by 

Yang et al. (2014) and 10.73% reported for 

Shika brown chickens by Isah et al. (2015).  

The crude ash contents of eggs recorded in 

this study was lower than the values of 1.60% 

and 1.10% reported respectively for exotic and 

local chickens by Onyenweaku et al. (2018). 

The difference between the crude ash content 

of the eggs in this study when compared to 

the work done by earlier researchers could 

probably be as a result differences in the 

breed/strain of birds chosen for the study, 

variations in the analytical procedures, 

climatic factors, management dichotomy, 

among others.    

The carbohydrate concentrations recorded for 

the eggs in this study was lower than the 

values of 16.98% reported for Blue Peafowl by 

Yang et al. (2014), but was higher than 1.50% 

reported for Jingbai hen by Yang et al. (2014). 

The atherogenic index of eggs recorded in this 

study was lower than the values of 0.78 

reported for laying hens by Obasoyo and 

Omoikhoje (2021). The variations in the 

atherogenic index and nutritional profiles of 

eggs seen in this study when compared to the 

work of previous authors may be attributed to 

differences in feed ingredients and feeding 

frequencies, feed intake, genetic make-up, 

photo-period, strain of chickens and climatic 

factors, among other factors.  

Conclusion: The results of this study showed 

that variations exist among the eggs of 

different strains of chicken in the nutritional 

value, atherogenic index and glucose 

concentrations. Eggs laid by Isa Brown layers 

had higher protein content while eggs laid by 

local chickens had the lowest atherogenic 

index. 
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