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ABSTRACT 

Egg production has received a lot of attention due to the high nutritional provision. There is also greater 

attention on the effect of storage period to the nutrient composition of eggs compartment. Therefor; there 

is a need to evaluate the effect of storage period on the proximate contents of selected eggs. A total of 135 

eggs from Ogbia, Sagbama and Yenagoa poultry farms were used. Sensitive calorimetric was used for the 

proximate content screening. Result showed that Duck fowl eggs has higher moisture (2.5%) and Protein 

(6.1%) content, while turkey has higher ash content (49.6%), quail bird higher fat (6.1%), local fowl 

higher carbohydrate (55.6%) in their eggshells. Moisture (71.9-58.9%) and protein (7.8-11.8%) were 

higher in the albumin, while carbohydrate (6.2-22.7%), crude fat (16.2-21.5%) and ash (0.8-3.5%) were 

higher in the yolk. Duck fowl eggshells had higher protein content of 6.1±0.1%, 3.1±1.0% and 5.9±0.4% 

among the eggshell types. Turkey eggshells recorded higher ash content of 49.6±0.3%, 44.7±0.6% and 

45.0±1.3%. This value is relatively higher but not significantly different from that of duck fowl 

(48.7±0.0%, 43.1±0.8% and 47.5±0.5%) eggshell. Quail bird eggshells had higher fat content of 

6.1±0.1%, 6.2±0.1% and 4.9±0.4%. Local fowl eggs shell had higher carbohydrate content (55.6±2.0%, 

55.9±1.9% and 55.6±1.7%). The carbohydrate content was higher (22.7±0.8-6.2±0.3%) in the egg yolk 

than the albumin, whereas protein content (7.8±1.2% -11.8±0.6%) was the reverse. Crude fat was higher 

in the yolk (21.5±0.5-16.2±1.2%) than the albumin. Proximate content of the egg parts decreased with 

storage period (1-7days, 8-14days, 15-21days). Egg is a potential source of nutrient. Egg production 

should be encouraged a substitute to the higher cost of meat. 

Keywords; Domestic birds’ eggs, storage period, proximate composition, egg compartment. 

 

INTRODUCTION 

Egg production has received a lot of attention due to the high nutritional provision (Kishore et al., 2017). 

Roughly eighty million tons of eggs have been manufactured worldwide, with China producing 31 

million tons of eggs, according to USDA data from 2018. Eggs have emerged as excellent options for 

supplying the population with the necessary amounts of nutrient for a healthy and balanced diet 

(Schaafsma et al., 2000). The nutrient content of eggs may vary depending on the hens' living conditions 
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and diet. Some of the egg's components can be improved upon by supplementing the hen's food (Singh et 

al., 2012).  

There is research indicating that the egg is not only a staple food with a high nutritional quality, but as 

such, it also includes a great deal of bioactive substances (Kovacs-Nolan et al., 2005). Proteins are 

contained in the egg white and yolk, respectively. Chicken eggs, including the eggshells, contain over 

1000 distinct proteins, according to complementary proteomic techniques (Mann 2007). Most of the egg 

yolk's proteins are apovitellenin-1 (apolipoprotein B), apovitellogenins, serum albumin, 

immunoglobulins, ovalbumin, ovotransferrin, and ovotransferrin (Rehault-Godbert et al., 2010 & 2014). 

There are two separate layers of vitelline membranes that encompasses the yolk (Sophie et al., 2019). 

Lysozyme, an antibacterial chemical found in egg whites, is currently employed in medications and as a 

food preservative (Sophie et al., 2019). 

Yolk lipoproteins are made up of a core of triglycerides and cholesterol esters, surrounded by an outer 

layer of phospholipids and cholesterol, in which the apo-proteins are embedded (Sophie et al., 2019). The 

egg's overall lipid content is extremely difficult to alter. Increasing the yolk-to-egg-white ratio is the most 

important factor in increasing egg fat, yet hen diet has little effect on this ratio. In contrast, a hen's diet has 

a significant impact on her fatty acid profile (Nain et al., 2012). The fatty acid from eggs is evaluated by 

the dietary intake of hens, which is reflected in the triglycerides and phospholipids present in the eggs. 

The dietary composition of hens can be transformed to adjust the ratio of saturated and unsaturated fatty 

acids by incorporating oils or feeds that are abundant in un-saturated fatty acids (Coorey et al., 2015). 

Eggs might have dietary fiber in them, which have a relationship to low carbohydrate level in the parts of 

the egg. The carbohydrate content of an egg is split between the egg yolk and the egg albumin 

(Olagbemide & Ogunnusi, 2015). Glucose is the primary form of free sugar found in eggs (USDA, 2018). 

Raw egg albumin and raw egg yolk have been found to contain negligible quantities of the sugar’s 

fructose, lactose, maltose, and galactose (USDA, 2018). More eggs produced and consumed could greatly 

help meet the nutritional demands of the average person and growing children in both developed and 

developing nations (Miranda et al., 2015). 

The progressive increase in air cell area and volume was associated with the loss of water through 

evaporation from the egg and a subsequent decrease in egg weight and nutrient (Akyurek & Okur, 2009). 
The air cell volume increases with storage time, which causes the internal content of the egg to shrink. 

The air space in eggs increases with the storage period. The degradation of the vitelline membrane, 

elevation in pH levels, and augmentation in water content inside the egg yolk are all consequences of the 

deterioration in egg quality associated with storage time (Huang et al., 2012; Hidalgo et al., 2006). 

Therefor; there is a need to evaluate the effect of storage time on the proximate composition of selected 

eggs of domestic birds in Bayelsa State, Nigeria. 

 

MATERIALS AND METHOD 

Sample collection 

Three aseptic samples of one hundred and thirty-five eggs each were taken from five domestic birds in 

three separate chicken farms in the Bayelsa state communities of Ogbia, Sagbama, and Yenagoa LGA 

(latitude: 4° 52' 3.9972; longitude: 5° 53' 55.3704). These poultry were represented as A, B, and C for 

each farm site. Five (5) distinct egg types—local egg, layers egg, quail egg, duck fowl egg, and turkey 

egg were used. These samples of eggs were taken from the farms on days 1-7, 8–14, and 15–21 of 

storage.  

Eggshell, York and albumin extraction 

Using sterile forceps, the shells were punctured aseptically from the egg's blunt end. The eggs albumin 

and the yolk were aseptically extraction using a sterilized 100ml syringe. The eggshells were aseptically 

sundried, without peeling off the membranes. It was sieved through a 0.5 micrometer-sized after grinding 

into a fine powder using a grinding apparatus. In order to further sterilize the sieved eggshell, it was oven 

dried at 38 °C until a steady weight was achieved. To prepare the eggshell for nutraceutical studies, the 
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aqua regia (HNO3 67%: HCl 37% = 3:1) technique was used to digest it. The digestion was done in a 

calibrated microwave oven, according to Chen and Ma (2001).  

Proximate Nutritional Analysis 

Proximate analysis was performed on a 5.0ml composition of the digested eggs shell, albumin, and yolk 

samples, respectively, according to the AOAC (2001 & 2005) method. The proximate nutritional analysis, 

including moisture, protein, fat, ash, and carbohydrate, were analyses and determined using AOAC 

approach. Egg moisture was often measured by drying the various egg compartments at a high 

temperature of around 1050C and recording the weight loss in respect to moisture. 5.0g of the sample 

product was measured and enflamed in a soundproof furnace at about 5500C till light grey ash was 

observed and an invariable weight was achieved. After cooling in a desiccator to limit moisture 

absorption, the sample was reweighed to determine ash content. An analytical weighing balance weighed 

5.0 g of sifted sample product. The sample was then placed in an extraction vessel, oven-dried, and 

refrigerated in a desiccator before weighing. After measuring 25 ml of solvent petroleum ether into a 

flask, crude fat was extracted. After extraction, the solvent was exhausted by oven drying, the flask and 

material were chilled in a desiccator, and reweighed. The crude fat percentage was determined using 

equation; 

 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙 𝑓𝑎𝑡 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 = (𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑓𝑎𝑡 𝑒𝑥𝑡𝑟𝑎𝑐𝑡𝑒𝑑/𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑓𝑜𝑜𝑑 𝑠𝑎𝑚𝑝𝑙𝑒) x100.  

 

5.0g of the sample product was measured into a boiling tube with 25 ml of concentrated sulphuric acid 

and a catalyst tablet cube with 0.15 g TiO2, 5 g K2SO4, and 0.15 g CuSO4. The tube was heated 

extremely low to aid digestion. The digested sample was diluted with 100 ml distilled water, 5 ml 

Na2S2O3, and 10 ml 40% NaOH. After adding anti-growth agent, the product sample was diluted with 10 

ml boric acid. A 25-ml burette was used to titrate 0.1 N HCl to measure distillate NH4 concentration. The 

product sample was absent. The amount of crude protein was calculated by multiplying the valued protein 

by a conversion factor. Thus: % 𝑐𝑟𝑢𝑑𝑒 𝑝𝑟𝑜𝑡𝑒𝑖𝑛 = (𝑇𝑉−𝑇𝑂𝑇𝐵 𝑥 0.1𝑁 𝐻𝐶𝑙 𝑥 0.014 𝑥 𝐶𝐹/ 𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 

𝑠𝑎𝑚𝑝𝑙𝑒) x 100. ATV = actual titre value; TOTB = blank titre; CF = conversion factor; HCl = hydrogen 

chloride (ml). By deducting the other food values, such as protein, fat, moisture, and ash, from 100% 

using the direct determination method, the carbohydrate content was calculated (AOAC, 2005). 

Statistical Analysis 
Mean and standard deviation were calculated for all measured parameters. A one-way ANOVA was 

employed to compared means for variability or similarities. Turkey HSD Post Hoc test was used to 

separate mean were variability occurred. The analysis was done by the use of SPSS version 20.0.  

 

RESULTS 

The results for the proximate composition of 5ml per sampled eggshell for respective domestic birds, and 

sampled locations are presented in Tables 1 to 3. The overall result recorded higher values for proximate 

composition at days 1-7 for eggshell across all the sample areas. The highest moisture content (2.5±0.7-

3.1±1.0%) was recorded from D.F.E, at days 1-7, followed by T.B.E (1.7±0.3-2.5±0.3%), P.L.E (0.9±0.1-

1.5±0.3%), L.F.E (0.7±0.4-1.7±0.2%) then Q.B.E (0.7±0.1-1.4±0.2%). Higher ash content was recorded 

in T.B.E (45.0±1.3−49.6±0.3%), D.F.E (43.3±1.1−48.7±0.0%), P.L.E (40.1±1.1−45.1±0.7%), L.F.E 

(38.7±1.4−43.4±1.0%) then Q.B.E (36.7±0.8−42.2±1.1%). Results also revealed that the higher the 

surface area of the egg shell, the higher the moisture and ash content.  The protein content was recorded 

higher in D.F.E (3.1±1.0−6.1±0.1%), followed by T.B.E (3.8±0.2−4.7±0.5%), Q.B.E 

(3.6±0.2−3.9±0.2%), P.L.E (3.0±0.3−3.4±0.4%) then Q.B.E (1.5±0.6−2.1±0.5%).  Fat content was higher 

in Q.B.E (4.9±0.4−6.2±0.1%), followed by D.B.E (4.4±0.3−5.4±0.1%), T.B.E (2.3±0.1−2.5±0.6%), P.L.E 

(0.5±0.1−0.7±0.1%) then L.F.E (0.4±0.1−0.5±0.1%). Higher carbohydrate content was recorded in L.F.E 

(55.6±1.7−55.9±1.9%), P.L.E (48.9±5.1−58.4±1.6%), Q.L.E (50.7±1.5−55.4±1.2%), L.F.E 

(44.3±2.1−49.1±0.9%) then Q.B.E (41.9±0.8−47.5±1.0%). Proximate content of the egg shell decreased 

with storage period (1-7days, 8-14days, 15-21days). Results also revealed that the higher the surface area 
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of the egg shell, the higher the moisture and ash content. The moisture content, crude protein and fat 

content decreased with storage period. The moisture and crude protein content was significantly higher in 

egg white than yolk while the crude fat and ash content was significantly higher in yolk than in egg white 

for the three (3) eggs sample. 

 

Table 1; Proximate composition of sample egg shells collected from Ogbia L.G.A 

Farm/egg comp. & 

storage period 

Egg type  Moisture 

% 

Crude 

proteins % 

Ash  

% 

Fat  

% 

Carbohydrate

% 

A L.F.E  0.7±0.4a 1.5±0.6a 43.4±1.0a 0.4±0.1a 54.0±1.9d 

Shell   P.L.E 0.9±0.1a 3.0±0.3ab 45.1±0.7ab 0.6±0.1a 45.4±1.0b 

1-7days Q.B.E 0.7±0.6a 3.8±0.2ab 42.2±1.1a 6.1±0.1b 48.1±2.4c 

 D.F.E 2.5±1.2a 6.1±0.1b 48.7±0.0b 5.3±0.0b 34.7±1.7a 

 T.B.E 1.7±0.3a  6.1±0.1b  49.6±0.3b  2.3±0.1a 41.4±0.4b  

B  L.F.E  0.5±0.5a 1.4±0.6a 43.3±1.0a 0.3±0.1a 55.3±1.3d 

Shell   P.L.E 0.7±0.2a 2.5±0.2ab 43.3±0.7a 0.5±0.1a 51.9±0.3cd 

8-14days Q.B.E 0.4±0.4a 3.5±0.1ab 41.4±1.2a 5.9±0.2b 48.8±1.7c 

 D.F.E 1.8±0.8a 5.7±0.2b 47.9±0.6b 5.0±0.1b 34.7±1.7a 

 T.B.E 1.5±0.4a  4.0±0.1b  49.2±0.2b  2.0±0.1a 55.6±2.0d  

C L.F.E  1.5±0.4a  0.9±1.0a 43.1±0.9a 0.2±0.1a 55.6±2.0d 

Shell  P.L.E 0.3±0.2a 2.4±0.5ab 44.9±1.5ab 0.3±0.1a 48.9±5.1c 

15-21days Q.B.E 0.2±0.1a 3.3±0.1ab 40.9±1.5a 5.2±0.2a 50.7±1.5c 

 D.F.E 0.2±0.1a 4.6±0.2b 47.5±0.5b 4.5±0.4b 41.9±0.8b 

 T.B.E 1.1±0.1a  3.6±1.3ab  48.8±0.4b  1.3±0.8a 45.3±2.1b  

L.F.E = local fowl egg, P.L.E= poultry layers eggs, Q.B.E= quail bird eggs, D.F.E= duct fowl eggs and 

T.B.E= turkey bird eggs. Different superscript along column indicates a significant difference among 

sample value at p<0.05. Detailed results are recorded in appendix two (2). 

 

Table 2; Proximate composition of sample eggs shell collected from Sagbama L.G.A 

Farm/egg comp. & 

storage period 

Egg type  Moisture 

% 

Crude 

proteins % 

Ash  

% 

Fat  

% 

Carbohydrate

% 

A L.F.E  1.2±0.6a 2.0±0.4ab 38.7±1.4a 0.5±0.1a 56.8±1.7d 

Shell   P.L.E 1.5±0.1a 3.4±0.4ab 40.1±1.1b 0.7±0.1a 49.7±5.7c 

1-7days Q.B.E 1.3±0.6a 3.9±0.6ab 37.9±0.5a 6.2±0.1b 51.4±0.9c 

 D.F.E 3.1±1.0a 6.2±0.1b 44.0±0.6b 5.4±0.1b 40.5±0.7a 

 T.B.E 2.3±0.5a  4.7±0.5b  44.9±0.6b  2.4±0.1ab 44.5±1.4b  

B  L.F.E  0.8±0.4a 1.5±0.6a 38.1±1.7a 0.4±0.0a 58.4±1.9d 

Shell   P.L.E 1.2±0.1a 2.9±0.6ab 39.6±1.0a 0.6±0.1a 56.4±0.9d 

8-14days Q.B.E 0.9±0.5a 3.9±0.2ab 36.9±0.6a 5.9±0.1b 51.9±1.8c 

 D.F.E 2.4±0.7a 5.9±0.2b 43.1±0.8b 5.0±0.1b 43.9±1.8a 

 T.B.E 2.0±0.4a 4.2±0.1b 44.4±0.6b 2.1±0.1ab 48.1±1.0b 

C L.F.E  0.4±0.4a 1.3±0.6a 36.9±1.9a 0.2±0.1a 59.9±1.9d 

Shell   P.L.E 0.7±0.1a 2.4±0.6ab 38.0±1.0a 0.3±0.1a 58.4±1.6d 

15-21days Q.B.E 0.4±0.3a 3.0±0.4ab 35.8±0.6a 5.2±0.2b 55.4±1.2d 

 D.F.E 1.6±0.1a 4.8±0.3b 42.0±1.0b 4.6±0.6b 47.5±1.0b 

 T.B.E 1.6±0.3a 3.4±0.4ab 43.5±0.6b 1.3±0.6a 49.1±0.9b  

L.F.E = local fowl egg, P.L.E= poultry layers eggs, Q.B.E= quail bird eggs, D.F.E= duct fowl eggs and 

T.B.E= turkey bird eggs. Different superscript along column indicates a significant difference among 

sample values at p<0.05. Detailed results are recorded in appendix two (2). 
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Table 3; Proximate composition of sample eggs shell collected from Yenagoa L.G.A 

Farm/egg comp. & 

storage period 

Egg type  Moisture 

% 

Crude 

proteins % 

Ash  

% 

Fat  

% 

Carbohydrate

% 

A L.F.E  1.7±0.2a 2.1±0.5ab 40.0±1.9b 0.5±0.1a 55.5±2.7d 

Shell   P.L.E 1.5±0.3a 3.0±0.7ab 42.4±1.1b 0.5±0.1a 52.7±1.1d 

1-7days Q.B.E 1.4±0.2a 3.6±0.2ab 39.7±0.8b 4.9±0.4a 50.8±0.8d 

 D.F.E 3.1±0.7a 5.9±0.4b 43.3±1.1b 4.4±0.3a 42.9±1.2c 

 T.B.E 2.5±0.3a 3.8±0.2b  45.0±1.3a 2.5±0.6a 45.2±1.9c 

B  L.F.E  1.4±0.2a 1.7±0.6a 40.0±2.0b 0.3±0.1a 56.8±2.9d 

Shell   P.L.E 1.1±0.5a 2.6±0.7ab 41.9±1.0ba 0.3±0.1a 51.1±1.4d 

8-14days Q.B.E 1.1±0.1a 3.3±0.2ab 39.3±0.8b 4.3±0.5a 52.0±0.7d 

 D.F.E 2.5±0.3a 5.4±0.3b 42.7±1.1b 4.1±0.2a 44.7±0.8c 

 T.B.E 1.8±0.6a 3.4±0.2b  44.6±1.2b  2.1±0.6a 49.1±1.9c 

C L.F.E  0.1±0.1a 0.9±1.0a 43.1±0.9b 0.1±0.0a 55.6±1.7d 

Shell   P.L.E 0.3±0.2a 2.4±0.5ab 44.5±1.2b 0.2±0.1a 52.2±1.0d 

15-21days Q.B.E 0.2±0.1a 3.3±0.1ab 40.9±1.5b 3.8±0.5b 53.2±1.1d 

 D.F.E 1.2±0.2a 4.6±0.2b 47.5±0.5a 4.1±0.6a 42.1±0.9c 

 T.B.E 1.1±0.1a 3.6±0.3ab  48.8±0.4a  1.7±0.4a 44.3±2.1c 

L.F.E = local fowl egg, P.L.E= poultry layers eggs, Q.B.E= quail bird eggs, D.F.E= duct fowl eggs and 

T.B.E= turkey bird eggs. Different superscript along column indicates a significant difference among 

sample values at p<0.05, while the same alphabet indicates no significant differences (p<0.05). Detailed 

results are recorded in appendix two (2). 

 

The proximate composition results for the eggs Albumin, are presented in Tables 4–6. The moisture 

content was significantly higher and ranged from 59.1±0.4−70.1±0.4% in poultry farms in Ogbia, 

58.9±0.6−69.1±0.6% from Sagbama and 60.7±0.8−71.9±0.2% from Yenagoa. The fatty content ranged 

from 12.3±0.4−20.9±0.3%, 9.9±0.9−20.5±0.5% and 9.7±0.5−19.1±0.5%, crude protein 

8.5±0.2−11.4±0.3%, 8.4±0.5−11.8±0.6% and  7.8±1.2−10.5±0.5%, carbohydrate content 

5.2±0.7−9.6±0.9%, 7.6±0.6−9.7±0.2% and 6.0±0.1−9.7±0.2%, then ash content 0.7±0.5−1.9±0.1%, 

0.4±0.4−2.1±0.3% and 0.6±0.5−2.8±0.1% for poultry farms in Ogbia, Sagbama and Yenaoa respectively. 

The overall mean and standard deviation results across all the sample area; Ogbia, Sagbama and Yenagoa 

recorded higher moiture content ranges from 58.9±0.6 -71.9±0.2−%, followed by fatty content 

(9.7±0.5−20.9±0.3%), crude protein (7.8±1.2−11.8±0.6%), carbohydrate content (5.2±0.7−9.7±0.2%), 

then Ash content (0.5±0.4−2.8±0.1%), respectively. Duck fowl eggs had the highest moisture content, 

followed by Poultry fowl egg, and turkey bird eggs. Quail bird eggs had the highest protein content in 

their albumen, followed by turkey eggs and duck fowl eggs. Turkey eggs, local fowl eggs and quail eggs 

had the highest carbohydrate level compared to other eggs. Quail birds, local fowl eggs and poultry layers 

eggs had the highest fatty content while turkey eggs, duck fowl eggs and local fowl eggs had the highest 

ash content in their albumin. Quail eggs could provide higher protein than other eggs, while turkey eggs, 

local fowl eggs and quail eggs had the highest carbohydrate. The moisture and protein content were 

significantly higher in the egg’s albumin than the yolk. Fatty content and carbohydrate in the albumin 

increased with storage period. Moisture, crude protein and ash decreased with storage periods in both 

eggs’ albumin and yolk. 
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Table 4; Proximate composition of sample eggs albumin collected from Ogbia L.G.A 

Farm/egg comp.  

& storage period 

Egg 

type  

Moisture % Crude 

proteins % 

Ash % Fat % Carbohydrate

% 

A L.F.E  64.1±0.7ac 10.1±0.6a 1.7±0.2d 16.1±1.2ac 8.1±1.2a 

Albumin   P.L.E 67.0±0.5bc 10.0±0.5a 1.1±0.4d 16.7±0.2ac 5.2±0.7a 

1-7days Q.B.E 60.1±0.8a 11.4±0.3a 1.5±0.4d 18.4±0.8c 8.5±0.7a 

 D.F.E 70.1±0.4b 10.3±0.2a 1.8±0.3d 13.8±3.5ab 7.6±3.3a 

 T.B.E 66.1±0.2b  10.6±0.6a 1.9±0.1d 13.8±0.3ab 7.6±1.4a 

B  L.F.E  62.2±0.2a 9.3±0.2a 1.0±0.2d 17.9±0.5a 9.6±0.2a 

Albumin   P.L.E 66.1±0.3c 9.5±0.4a 0.9±0.4d 17.3±0.2a 6.3±0.3a 

8-14days Q.B.E 60.1±0.3a 10.8±0.3a 1.2±0.4d 18.9±0.1c 9.1±0.7a 

 D.F.E 68.4±0.6b 9.9±0.1a 1.7±0.2d 12.3±0.4b 7.7±0.2a 

 T.B.E 65.9±0.5c 9.9±0.2a 1.8±0.1d  14.0±1.5ab 8.3±1.1a 

C L.F.E  61.2±0.2a 8.5±0.5a 1.0±0.2d 19.9±0.9c 9.5±0.3a 

Albumin   P.L.E 65.1±0.2c 8.8±0.3a 0.9±0.4d 17.5±0.4a 7.7±0.4a 

15-21days Q.B.E 59.1±0.4a 9.9±0.1a 0.7±0.5d 20.9±0.3c 9.3±0.4a 

 D.F.E 67.2±0.2b 9.4±0.1a 1.6±0.3d 12.7±0.6b 9.1±0.5a 

 T.B.E 63.1±0.2a 9.8±0.2a 1.7±0.4d 16.1±0.8a 9.6±0.9a 

L.F.E = local fowl egg, P.L.E= poultry layers eggs, Q.B.E= quail bird eggs, D.F.E= duct fowl eggs and 

T.B.E= turkey bird eggs. Different superscript along column indicates a significant difference among 

sample value at p<0.05. Detailed results are recorded in appendix two (2). 

 

Table 5; Proximate composition of sample eggs albumin collected from Sagbama L.G.A 

Farm/egg comp. & 

storage period 

Egg 

type  

Moisture % Crude 

proteins % 

Ash  

% 

Fat  

% 

Carbohydrate

% 

A L.F.E  63.2±0.3ab 10.6±0.3a 1.4±0.1b 16.5±1.8ab 8.3±1.2c 

Albumin   P.L.E 67.1±1.2bc 10.6±0.9a 1.5±0.2b 12.3±1.5a 8.4±0.4c 

1-7days Q.B.E 61.0±0.3ae 11.8±0.6a 1.6±0.3b 17.4±0.3b 8.2±1.1c 

 D.F.E 69.1±0.6c 11.6±0.9a 1.9±0.6b 9.9±0.9a 7.6±0.6c 

 T.B.E 64.9±0.4a 11.8±0.6a  2.1±0.3b 13.2±1.0a 8.0±0.5 

B  L.F.E  62.2±0.2ae 9.7±0.4a 1.2±0.1b 18.3±1.2b 8.6±1.2c 

Albumin  P.L.E 65.1±0.4a 9.6±0.4a 0.9±0.4b 15.9±0.7a 8.5±0.4c 

8-14days Q.B.E 59.3±0.2e 10.5±0.8a 1.3±0.2b 19.5±0.6b 9.3±0.3c 

 D.F.E 68.3±0.6c 10.2±0.1a 1.7±0.6b 11.9±2.0a 7.8±0.6c 

 T.B.E 64.1±0.5a 10.6±0.8a 1.8±0.5b 14.6±1.9a 9.0±0.6c 

C L.F.E  59.8±0.1e 9.6±0.4a 1.1±0.1b 19.8±0.2b 9.7±0.2c 

Albumin  P.L.E 65.5±0.2a 8.4±0.5a 0.5±0.4b 16.5±0.5a 9.1±0.3c 

15-21days Q.B.E 58.9±0.6e 10.0±0.3a 1.1±0.1b 20.5±0.5b 9.6±0.4c 

 D.F.E 67.8±0.8bc 9.2±0.3a 1.2±0.7b 12.3±1.1a 9.5±0.1c 

 T.B.E 62.1±0.2ae 9.1±0.2a  1.3±0.6b 18.2±1.0b 9.4±0.4 c 

L.F.E = local fowl egg, P.L.E= poultry layers eggs, Q.B.E= quail bird eggs, D.F.E= duct fowl eggs and 

T.B.E= turkey bird eggs. Different superscript along column indicates a significant difference among 

sample values at p<0.05. Detailed results are recorded in appendix two (2). 
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Table 6; Proximate composition of sample eggs albumin collected from Yenagoa L.G.A 

Farm/egg comp. & 

storage period 

Egg 

type  

Moisture % Crude 

proteins % 

Ash  

% 

Fat  

% 

Carbohydrate

% 

A L.F.E  66.3±0.2a 9.4±0.7a 1.6±0.2b 14.3±1.6ab 8.4±0.9c 

Albumin   P.L.E 68.4±1.0ac 9.4±0.8a 1.5±0.5b 12.3±0.8a 8.4±0.5c 

1-7days Q.B.E 61.8±0.1b 10.5±0.5a 1.9±0.3b 17.9±0.4b 7.9±0.6c 

 D.F.E 71.9±0.2c 9.6±0.2a 2.8±0.1b 9.7±0.5a 6.0±0.1c 

 T.B.E 67.5±0.2a 9.7±0.3a 2.5±0.1b 13.3±0.4a 7.0±0.4c 

B  L.F.E  64.9±0.3ab 8.9±0.6a 1.2±0.2b 15.6±0.4ab 9.4±0.4c 

Albumin   P.L.E 68.2±0.4a 8.6±0.8a 1.1±0.4b 13.5±0.9a 8.5±0.2c 

8-14days Q.B.E 61.2±0.1b 9.8±0.2a 1.5±0.4b 18.4±0.3b 9.1±0.5c 

 D.F.E 70.2±1.0c 9.2±0.1a 2.4±0.1b 10.1±0.4a 8.2±1.2c 

 T.B.E 66.1±0.3a 9.3±0.3a 2.2±0.2b 15.3±1.0ab 7.1±1.1c 

C L.F.E  64.6±0.6ab 8.1±0.3a 0.7±0.3b 17.5±0.9b 9.1±0.6c 

Albumin  P.L.E 67.3±0.1a 8.1±0.6a 0.6±0.5b 14.7±0.6ab 9.3±0.5c 

15-21days Q.B.E 60.7±0.8b 9.4±0.1a 1.1±0.4b 19.1±0.5b 9.7±0.2c 

 D.F.E 69.7±0.6ac 7.8±1.2a 2.0±0.1b 11.8±0.8a 8.7±1.1c 

 T.B.E 65.3±0.2a 8.9±0.1a 1.7±0.2b 15.8±0.6ab 8.3±0.6c 

L.F.E = local fowl egg, P.L.E= poultry layers eggs, Q.B.E= quail bird eggs, D.F.E= duct fowl eggs and 

T.B.E= turkey bird eggs. Different superscript along column indicates a significant difference among 

sample value at p<0.05. Detailed results are recorded in appendix two (2). 

 

The results for the proximate composition for the egg yolk for respective domestic birds, sample locations 

and sample areas are presented in Tables 7 & 9. The mean and standard deviation for the moisture content 

of the egg yolk ranged  from 59.4±0.4−70.0±0.6% in poultry farms in Ogbia, 55.5±0.6−66.1±0.6 % from 

Sagbama and 51.4±0.6−60.9±0.7% from Yenagoa, followed by fatty content ranged from 

17.2±0.9−19.7±0.6%, 17.9±0.3−21.5±0.5% and 16.2±1.2−21.4±1.0%, carbohydrate content 

6.7±0.6−17.3±2.0%, 6.2±0.3−14.9±1.3% and 6.3±0.4−22.7±0.8%, ash content 1.1±0.2−2.8±0.5%, 

1.5±0.2−3.5±0.1% and 0.8±0.3−3.1±0.6%, then crude protein  0.2±0.1−7.9±0.1%, 1.1±0.2−9.0±0.5% and 

0.8±0.3−9.6±0.3%, respectively. The overall mean and standard deviation result of the egg yolk across all 

the sample areas; Ogbia, Sagbama and Yenaoa recorded a drastic reduction in moisture and protein 

content in the egg yolk. It ranged from 51.4±0.6−70.0±0.6% and 0.2±0.1−9.6±0.3% respectively. The egg 

yolk recorded a significant higher fatty content that ranged from 16.2±1.2−21.5±0.5%, while ash and 

carbohydrate contents were also higher with mean and standard deviation values ranging from 

0.8±0.3−3.5±0.1% and 6.2±0.3−22.7±0.8% respectively. Fatty content in the yolk decreased with storage 

periods. The proximate content was higher among sample eggs collected from Ogbia, Sagbama than 

Yenagoa area. This outcome might be attributed to the nature of feeds given to these domestic birds in 

this sample area. The results for fat, carbohydrate and ash content in the egg yolks was higher compared 

to the albumin.  
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Table 7; Proximate composition of sample eggs yolk collected from Ogbia L.G.A  

Farm/egg comp. & 

storage period 

Egg 

type  

Moisture % Crude 

proteins % 

Ash  

% 

Fat  

% 

Carbohydrate

% 

A L.F.E  62.9±0.3a 7.6±0.7b 1.8±0.3a 19.7±0.6c 8.0±1.0a 

yolk  P.L.E 66.4±0.4ab 7.1±0.1b 1.9±0.1a 17.9±0.2c 6.7±0.6a 

1-7days Q.B.E 62.1±0.5a 7.9±0.1b 2.0±0.4a 18.7±0.4c 9.3±0.3a 

 D.F.E 68.8±0.3b 0.8±0.4a 2.8±0.2a 19.8±1.3c 7.8±1.0a 

 T.B.E 64.2±0.4a 6.4±0.3b 2.8±0.5a 19.7±1.9c 6.9±1.9a 

B  L.F.E  61.0±1.9a 6.3±0.1b 1.5±0.4a 18.4±1.1c 13.3±2.7ab 

yolk  P.L.E 66.6±1.9ab 6.3±0.2b 1.6±0.3a 17.6±1.5c 7.9±0.5a 

8-14days Q.B.E 60.3±0.1a 6.4±0.2b 1.5±0.5a 18.2±1.7c 15.2±1.9b 

 D.F.E 70.0±0.6b 0.6±0.2a 2.6±0.4a 18.0±0.4c 8.8±0.5a 

 T.B.E 64.7±0.8a 4.9±0.5ab 2.6±0.6a 18..5±0.2c 9.3±0.8a 

C L.F.E  60.6±1.2a 5.3±0.1b 1.1±0.2a 16.7±0.6c 15.9±1.4b 

yolk  P.L.E 65.3±1.8ab 5.7±0.5b 1.1±0.2a 17.2±0.9c 10.8±1.5a 

15-21days Q.B.E 59.4±0.4a 4.1±0.1ab 1.1±0.5a 17.7±1.6c 17.3±2.0b 

 D.F.E 68.5±0.2b 0.2±0.1a 2.3±0.4a 17.3±0.4c 11.7±0.1a 

 T.B.E 62.4±0.1a 4.3±0.6ab 2.2±0.3a 17.4±0.4c 12.7±0.6a 

L.F.E = local fowl egg, P.L.E= poultry layers eggs, Q.B.E= quail bird eggs, D.F.E= duct fowl eggs and 

T.B.E= turkey bird eggs. Different superscript along column indicates a significant difference among 

sample values at p<0.05, while the same alphabet indicates no significant differences among sample 

value at p>0.05. Detailed results are recorded in appendix two (2). 

 

Table 8; Proximate composition of sample eggs yolk collected from Sagbama L.G.A 

Farm/egg comp. & 

storage period 

Egg type  Moisture % Crude 

proteins % 

Ash  

% 

Fat  

% 

Carbohydrate

% 

A L.F.E  60.3±0.2a 8.7±0.5a 2.2±0.7b 19.4±0.1a 9.4±0.5c 

yolk  P.L.E 61.8±0.6a 9.0±0.5a 2.6±0.2b 18.6±0.9a 7.9±0.2c 

1-7days Q.B.E 58.7±0.2a 7.4±0.5a 2.8±0.2b 21.5±0.5a 9.6±0.2c 

 D.F.E 66.1±0.6c 1.7±0.2b 3.0±1.2b 21.2±0.1a 8.0±0.6c 

 T.B.E 63.9±0.7ac 8.0±0.7a 3.5±0.1b 18.4±0.4a 6.2±0.3c 

B  L.F.E  58.3±0.3a 7.7±0.2a 1.9±0.4b 19.3±0.6a 13.0±0.3c 

yolk  P.L.E 60.6±0.6c 8.5±0.6a 2.2±0.2b 18.2±1.2a 10.5±0.6c 

8-14days Q.B.E 56.6±0.4a 6.5±0.6a 2.3±0.2b 21.5±0.4a 13.0±0.9c 

 D.F.E 63.9±0.6ac 1.5±0.3b 2.5±1.1b 20.0±0.1a 11.8±0.8c 

 T.B.E 61.7±0.7a 7.3±0.7a 3.1±0.1b 18.3±1.0a 9.3±0.6c 

C L.F.E  55.5±0.6a 6.6±0.2a 1.5±0.2b 18.3±0.2a 18.2±0.6b 

yolk  P.L.E 58.0±0.6a 7.7±0.1a 1.6±0.3b 18.0±0.4a 14.7±0.7bc 

15-21days Q.B.E 58.4±0.3a 5.2±0.7a 1.9±0.1b 19.6±1.1a 14.9±1.3bc 

 D.F.E 62.0±0.9a 1.1±0.2c 2.0±1.0b 19.8±0.9a 14.8±0.8bc 

 T.B.E 59.1±0.2a 5.4±0.3a 2.5±0.2a 17.9±0.3a 14.7±0.6bc 

L.F.E = local fowl egg, P.L.E= poultry layers eggs, Q.B.E= quail bird eggs, D.F.E= duct fowl eggs and 

T.B.E= turkey bird eggs. Different superscript along column indicates a significant difference among 

sample value at p<0.05. Detailed results are recorded in appendix two (2). 
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Table 9; Proximate composition of sample eggs yolk collected from Yenagoa L.G.A 

Farm/egg comp. & 

storage period 

Egg 

type  

Moisture 

% 

Crude 

proteins % 

Ash  

% 

Fat  

% 

Carbohydrate

% 

A L.F.E  59.1±0.7a 9.0±0.2b 1.8±0.3c 17.6±0.6d 12.6±0.5a 

yolk  P.L.E 58.4±0.2a 9.6±0.3b 1.9±0.6c 17.8±0.8d 12.3±1.8a 

1-7days Q.B.E 54.0±0.3a 7.6±0.3b 2.0±0.1c 19.9±1.2d 16.6±0.9ab 

 D.F.E 59.3±0.2a 1.7±0.2a 3.1±0.6c 19.9±0.7d 16.0±0.7ab 

 T.B.E 60.9±0.7a 8.3±0.4b 3.1±0.5c 21.4±1.0d 6.3±0.4b 

B  L.F.E  56.6±1.2a 8.5±0.1b 1.4±0.3c 16.6±0.5d 16.9±0.9ab 

yolk  P.L.E 55.9±0.9a 9.1±0.4b 1.3±0.2c 17.5±1.4d 16.2±1.7ab 

8-14days Q.B.E 53.0±0.5a 7.1±0.3b 1.5±0.3c 19.5±1.1d 18.9±0.5b 

 D.F.E 57.3±0.5a 1.3±0.3a 2.5±0.7c 19.6±1.0d 19.4±0.5b 

 T.B.E 58.3±1.0a 7.8±0.4b 2.6±0.6c 20.9±0.9d 10.5±1.0a 

C L.F.E  54.7±0.8a 7.6±0.2b 0.9±0.3c 16.2±1.2d 20.5±0.4b 

yolk  P.L.E 52.8±0.6a 8.4±0.4b 0.8±0.3c 16.5±1.0d 21.5±0.2b 

15-21days Q.B.E 51.4±0.6a 6.5±0.4b 1.0±0.3c 19.1±0.7d 22.0±1.1b 

 D.F.E 55.5±0.5a 0.8±0.3a 2.0±0.5c 19.0±0.5d 22.7±0.8b 

 T.B.E 56.8±0.2a 7.1±0.4b 2.0±0.3c 18.7±0.8d 15.3±1.1ab 

L.F.E = local fowl egg, P.L.E= poultry layers eggs, Q.B.E= quail bird eggs, D.F.E= duct fowl eggs and 

T.B.E= turkey bird eggs. Different superscript along column indicates a significant difference among 

sample values at p<0.05. Detailed results are recorded in appendix two (2). 

 

DISCUSSION  

Poultry eggs are well recognized as an essential component of diet globally, owing to their significant 

nutraceutical content and feasibility of digestion (Zhang et al., 2022 & 2011). It comprises lipids, vital 

fatty acids, proteins, and carbohydrates. The higher choice of eggs to the populace is mostly broiler eggs. 

Quail, duck fowl, turkey and local fowl eggs are also rich, and highly demanded by consumers. Egg 

formulations compared to conventional domestic species have certain similarities, but they also differ 

significantly from one another (Huang & Lin, 2011 & 2012; Taylor et al., 2014), which is primarily 

attributed to the shifting ratio of egg yolk to egg white. 

The nutritional contents such as proximate content, vitamins and minerals, of excellent quality can all be 

found in chicken eggs (Huopalahti et al., 2007). Proteins are polymers of amino acids that are crucial for 

the repair and expansion of all living cells, including those in humans and other animals. The results 

recorded for the percentage crude protein showed that duck fowl eggshells had higher protein content of 

6.1±0.1%, 3.1±1.0% and 5.9±0.4% among the eggshell types. The crude protein content was significantly 

higher in the albumin of all the sampled eggs, and ranged from 7.8±1.2% -11.8±0.6% than the yolk. The 

albumin of quail egg exhibited the highest recorded value. The protein values that were reported have 

been deemed insufficient and may not meet the daily requirement of 28 to 65% for both adults and 

children. Nevertheless, it is possible to process it in order to be utilized as a dietary supplement for human 

consumption and can also be employed as a viable dietary protein (Fakai et al., 2015). 

According to Bhattacharjee et al. (2013), protein intake can help the body produce hormones that regulate 

a variety of bodily processes, including development, repair, and maintenance. The body's cells use the 

amino acids to create all the various proteins needed for cellular function (Abolaji et al., 2007). Results of 

the proximate analyses show that the moisture content of duck fowl eggshells ranges was 2.5±1.3%, 

3.1±1.0% & 3.1±0.7% for the three sample locations. Results showed that eggshell has a low moisture 

level, which suggests that it will be stable, of good quality, and have a long shelf life. The moisture 

content was significantly higher in the albumin of all the sample eggs, and ranged from 58.9±0.6% -

71.9±0.2% than the yolk. According to Der-Jiun et al., (2012), high humidity often encourages microbial 

contamination and deterioration of chemicals in substances. 
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According to Der-Jiun et al., (2012) and Segura-Campos et al., (2013), the level of ash is a measurement 

of the overall amount of inorganic material, such as mineral substances, in the eggshell. Turkey eggshells 

recorded higher ash content of 49.6±0.3%, 44.7±0.6% and 45.0±1.3% than all other eggshell types. This 

value is relatively higher but not significantly different from that of duck fowl (48.7±0.0%, 43.1±0.8% 

and 47.5±0.5%) eggshell despite their relatively large sizes (Bashir et al., 2015). The ash was significantly 

higher in the egg yolk, with a ranges of 0.8±0.3 -3.5±0.1 than the albumin, for all the egg samples. 

Though, this value was low compared to the eggshell. Eggshell and yolk can serve as viable resources for 

mineral biosynthesis and as supplementary components in animal feed within the context of 

pharmaceutical manufacture. However, a substance with a particularly high ash concentration may not be 

ideal for adsorption since it influences carbon activation by lowering the total activity of the carbon that 

has been activated. Additionally, it decreases the effectiveness of reactivation because activated carbon 

functions better as an adsorbent when its ash value is smaller (Bello et al., 2015). 

The body's fatty content is crucial because it acts as a heat insulator. The proximate analysis result 

showed that Quail bird eggshells had higher fat content of 6.1±0.1%, 6.2±0.1% and 4.9±0.4%. The crude 

fat was significantly higher in the yolk, ranges from 21.5±0.5-16.2±1.2% than the albumin, in all the egg 

samples. High nutritional lipid content has certain potentially harmful health effects, especially for 

overweight people (Rong et al., 2013). It has been established that eating too much fat contributes to 

elevated cholesterol levels (Zemková et al., 2007). The low crude fat content of eggshells makes them a 

potentially advantageous raw material for dietary supplements, as it has been suggested that this may help 

reduce cardiovascular disease (Bhattacharjee et al., 2013). 

Local fowl eggs shell had higher carbohydrate content of 55.6±2.0%, 55.9±1.9% and 55.6±1.7%, 

furthermore, this particular resource has the potential to serve as a viable energy source in both human 

and animal dietary regimens. This higher amount is due to the smaller amount of other proximate content 

from 100%. The carbohydrate content was also higher in the egg yolk with a range of 22.7±0.8-6.2±0.3% 

than the albumin, for all the egg samples. The majority of the body's energy comes from carbohydrates, 

and the large amount discovered in the egg compartment demonstrates how important they can be for 

maintaining good health. In addition to providing energy, carbohydrates have a number of important roles 

in biochemical processes unrelated to energy metabolism, such as serving as an alternate source of 

glucose (Bhattacharjee et al., 2013). In the generation of bioethanol, the synthesis of biologically active 

acids, and other molecular products, chicken eggshell can be employed as a source of sugar and as a 

carbon source. According to Adeyeye (2009) and Der-Jiun et al. (2012), it might be a practical source of 

energy. 

For the three (3) eggs tested, egg white had a significantly higher total protein and moisture contents than 

yolk, while yolk had a considerably higher crude lipid and ash content in comparison. Results also 

revealed that the higher the size of the egg shell, the higher the moisture and ash content. The moisture 

content, crude protein and fat content decreased with storage period. The lower the crude protein and fat 

content in the sample egg shell, the higher the ash and carbohydrate level. This could be due to the 

relationship of carbohydrate to other proximate composition of the egg shell in amount. Carbohydrate 

content increases with storage period. The proximate content was higher among sample eggs collected 

from Ogbia, Sagbama than Yenagoa area. This outcome might be attributed to the nature of feeds given to 

these domestic birds in this sample area, as reported by (leeson, 2006); on the effects of feed on 

nutritional composition of eggs.  

 

CONCLUSION  

Chicken eggs are widely consumed because of their nutritional value. In the worldwide egg market, the 

challenges are how to increase production of eggs to fulfill demand from a growing global population. 

The present study provided evidence of the existence of food nutrient on egg compartment. It was also 

recorded that storage time affect quality of eggs. Nevertheless, other extraneous variables can also 

influence the characteristics of an egg's quality. 
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