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ABSTRACT 
 

The effect of storage periods on egg quality traits of guinea fowl eggs was studied. One hundred and fifty (150) eggs 

were collected on a single day and analyzed within storage periods of 0, 7, 14, 21 and 28 days. The parameters 

investigated include the external egg quality characteristics (egg weight, egg length, egg broken weight, shell ratio, shell 

weight, shape index and shell thickness) and the internal quality characteristics (albumen weight, albumen height, 

albumen ratio, yolk width, yolk ratio and Haugh unit). The results showed no significant (P>0.05) effect of storage 

period on egg weight, egg broken weight, shell ratio and shell weight. Egg weight, egg broken weight, shell ratio and 

shell weight values ranged from 32.39±0.63 to 33.82±0.46g, 26.67±0.57 to 28.08±0.54g, 16.65±0.97 to 17.96± 0.51% 

and 5.49±0.27 to 5.92±0.19g respectively. Egg length, Shape index and Shell thickness was significantly (P>0.05) 
affected by storage period and values ranging from 5.82±0.04 to 6.34±0.13cm, 1.59±0.02 to 1.75±.0.04 % and 1.29±0.11 

to 2.02±0.19 µm respectively. Internal egg qualities were significantly (P<0.05 influenced by length of storage. The 

decrease in albumen weight (12.51±0.09 to 10±0.08g), Haugh unit (84±2.11 to 76.12±3.04%) and increase in yolk ratio 

(31.66±062 to 49.04±3.15%) as storage time increased is an indication of deterioration of egg quality especially after 

14 days of storage. Thus, storage of guinea fowls’ eggs beyond 14 days makes them unsafe for consumption.  
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INTRODUCTION 

 

Shortage of animal protein in Nigeria has been a 

serious concern as FAOSTAT (2011) estimated that an 

average of 7.9g of animal protein is consumed per head per 

day compared to the recommended daily intake of 35g. The 
poultry industry is therefore an important segment of the 

world’s food industry, providing eggs and meat to a large 

populace (Raji, et al., 2009). However, less attention is 

given to the rearing of Guinea fowl as a suitable source of 

animal protein (Nwagu and Alawa, 1995). Though guinea 

fowls are native to West Africa, they are reared in many 

parts of the world for eggs and meat (Smith, 1992). 

According to the author, guinea fowls have characteristics 

that are similar to the chicken; they are light sensitive and 

will produce 90-170 eggs in a year. The eggs of guinea fowl 

have mean weight of 45g (Smith, 1992). The eggs shell is 
much thicker than chicken eggs and as a consequence they 

can be transported easily in trucks along bad roads with less 

danger of breakages. 

In poultry, efficiency of production and profitability 

depends largely on characteristics like fertility, egg 

number, hatchability, egg quality traits among others 

(Balvir et al., 2000; Yahaya et al., 2009). It has been 

reported that the sustainability and profitability of egg 

industry depends on production of eggs of good shell and 
good internal qualities (Tebesi et al., 2012). Eggs are one 

of the most nutritious and complete food known to man. 

Although eggs provide an important source of energy, 

proteins, and many other essential nutrients, they are 

considered to be a perishable foodstuff due to the low 

efficiency of their natural protection barriers and can lose 

their quality rapidly (Theron et al., 2003). When eggs are 

stored for long period of time and especially in 

inappropriate conditions, their initial quality deteriorate 

and become unfit for human consumption. Cleanliness,  

freshness, egg weight and shell quality are important 
external characteristics of shelled egg consumers readily 

accept (Sonaiya and Swan, 2004; Tebesi et al., 2012). 

Similarly, important internal characteristics for consumers’
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acceptability include yolk index, albumin index, proportions 

of egg components and chemical composition (Song et al., 

2002; Tebesi et al., 2012). Researchers have reported that 

within storage period, egg and albumen weights decreased 

appreciably due to water evaporation from egg through the 

shell (Samli et al., 2005). The external and internal qualities 

of guinea fowls’ eggs are less studied when compared to the 

chicken egg. The aim of this study was to investigate the 

influence of storage period on the external and internal 

characteristics of the guinea fowl eggs. 
 

MATERIALS AND METHODS 

 

 The research was carried out in the Animal Physiology 

Laboratory of the Department of Animal Breeding and 

Physiology, Federal University of Agriculture, Makurdi. 

Makurdi lies on latitude 070 14’ and longitude North, 80 21 

East and is within the Southern guinea savannah with its 

climate characterized by two distinct seasons; the wet and 

dry seasons. The wet season starts in April and end in 

October while the dry season starts November through 
March. High temperature is experienced between February 

and April, while the harmattan with cool chilly weather is 

experienced from December to early February. Annual 

temperature ranges between 240 C in January and 360C in 

March, with an annual rainfall of 1500mm to 1800mm. 

Relative humidity ranges between 69% in 

August/September and 39% in January, (TAC, 2009). 

 A total of 150 freshly laid domestic guinea fowl eggs 

used in this study were purchased from farmers on the day 

of lay in a settlement around Makurdi Benue State during 

the month of June, 2012 and transported to the University 

of Agriculture Makurdi. These birds were raised under 
extensive system. Thirty (30) eggs were selected at random 

for each storage periods (0, 7, 14, 21 and 28 days) for 

determination of internal and external egg quality traits. 

The eggs were stored in a well- ventilated room at room 

temperature.  

 The weights of the eggs were taken using a sensitive 

weighing balance. The lengths of the eggs were taken using 

the Vernier caliper. To evaluate the proportions of eggs 

parts, each egg was carefully broken and shell separated. 

The height of the albumen was measured, half way between 

yolk and edge of the inner thick albumen by using albumen 
height gauge. The diameters of the thick albumen were 

measured using Vernier Caliper. The yolk was separated 

from the albumen and weighed. The shells were dried at 

room temperature and weighed; the shell thickness was 

measured from the three different parts of shell in each 

(equator, top and truncated edge) egg using a micrometer 

and was averaged and recorded as shell thickness as 

described by Scott and Silverside (2000). The weight of the 

albumen was calculated as the difference between the 

weight of the egg and the weight of the yolk and shell.  

Then, Haugh unit, albumen percentage, yolk percentage 

and egg weight loss were calculated as follows: 

 

Haugh unit =100 x log (Albumen height + 7.57-1.7 x Egg 

weight0.37) (Haugh, 1937) 

 

Albumen percentage = [(albumen weight/egg weight) 100] 

Yolk percentage = [(yolk weight/egg weight) 100] 
Egg weight loss = [(Egg weight - Egg broken weight) / Egg 

weight] x 100 

 

The maximum widths and lengths of each egg were 

measured with calipers and their shape indices were 

calculated using the formula: 

Shape index = maximum width (mm) / maximum length 

(mm) x 100 

 

Statistical analysis 

Data obtained were subjected to analysis of variance 
using GenStat (Release 4.24) statistical package (Genstat, 

2005). Significant differences between treatment means 

were separated using Duncan’s Multiple Range Test 

(Duncan, 1955). 

 

RESULTS  

 

Influence of storage period on external egg quality traits 

Means of external egg quality traits at the different 

storage periods are presented in Table 1. Storage period had 

no significant effect (P>0.05) on egg weight, egg broken 

weight, shell ratio and shell weight. Significant effect 
(P<0.05) of storage period was observed on egg length and 

mean shell thickness. Albumen weight and albumen height 

were observed to decrease significantly (P<0.05) with 

increase in the days of storage. Mean yolk weights and 

mean heights values obtained in the study were not 

influenced (P>0.05) by duration of storage. 

 

DISCUSSION 

 

Egg weights obtained from this study are lower than 

41.74 to 43.16g, 46.65±1.79 and 46.65±1.79g reported by 
Tebesi et al. (2012), Song et al. (2002) and Dudusola 

(2009), respectively. The differences may be due to 

environmental or genetic variations that affect egg weight. 

The egg weights in this study were not significantly 

(P>0.05) affected by duration of storage. This result is in 

agreement with the report of Tebesi et al. (2012) who 

observed non-significant (P>0.05) influence of storage 

period on egg weights of the guinea fowl stored for 14 days. 

 
Table 1: Means±SEM of external egg quality traits at the different storage periods 

Egg quality traits 
Storage time (days) 

0 7 14 21 28 

Egg weight (g) 33.82±0.46 32.92±0.51 32.59±0.62 32.41±0.77 32.39±0.63 

Egg length (cm) 5.96±0.04c 6.25±0.06ab 6.08±0.12bc 6.34±0.13a 5.82±0.04c 
Egg broken weight (g) 28.08±0.54 26.99±0.43 27.72±0.81 26.67±0.57 26.87±0.54 
Shell ratio (%) 17.05±0.71 17.96±0.51 16.65±0.97 17.70±0.29 17.11±0.81 
Shell weight (g) 5.75±0.22 5.92±0.19 5.49±0.27 5.75±0.22 5.51±0.17 
Shape index (%)  1.65±0.02b 1.72±0.02a 1.68±0.03ab 1.75±0.04a 1.59±0.02c 
Shell thickness (µm) 1.29±0.11c 1.50±0.18b 2.02±0.19a 1.29±0.11c 1.72±0.11ab 

abcMeans in the same column with different superscript differ significantly (P<0.05). SEM=Standard error of Mean. 
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Table 2: Means±SEM of external egg quality traits at the different storage periods 

Egg quality traits 
Storage time (days) 

0 7 14 21 28 

Albumen Weight(g) 
Albumen height(cm) 

12.51±0.9a 

5.16±0.07a 
12.20±0.57a 

5.01±0.04a 
11.85±0.92b 

4.50±0.03b 
10.97±0.58b 

4.01±0.03c 
10.80±0.82b 

4.01±0.02c 
Albumen ratio (%) 51.76±0.79a 37.14±1.78b 35.72±2.66bc 33.70±1.25c 33.33±2.01c 
Yolk weight(g) 15.74±0.31 14.79±0.66 15.87±1.01 14.67±0.72 15.09±0.74 

Yolk height (cm) 0.79±0.03 0.78±0.02 0.75±0.08 0.79±0.03 0.89±0.10 
Yolk width(cm) 3.61±0.09 4.14±0.12 4.63±0.28 4.75±0.09 4.80±0.12 
Yolk ratio (%) 31.66±0.62b 44.92±1.74a 47.69±2.67a 48.59±1.49a 49.04±3.15a 
Haugh unit (%) 84±2.11a 82±3.06a 78±2.97b 76.12±3.04b 76.32±2.11b 

abc Means in the same column with different superscript differ significantly (p<0.05). 257SEM=Standard error of Mean. 

 

DISCUSSION 

 

Egg weights obtained from this study are lower than 

41.74 to 43.16g, 46.65±1.79 and 46.65±1.79g reported by 

Tebesi et al. (2012), Song et al. (2002) and Dudusola 

(2009), respectively. The differences may be due to 
environmental or genetic variations that affect egg weight. 

The egg weights in this study were not significantly 

(P>0.05) affected by duration of storage. This result is in 

agreement with the report of Tebesi et al. (2012) who 

observed non-significant (P>0.05) influence of storage 

period on egg weights of the guinea fowl stored for 14 days.  

Tilk and Saatci (2004) also reported non-significant 

effect of duration of storage on egg weight of partridge 

eggs stored for 35 days. The result is however, not in 

conformity with the report of Samli et al. (2005) who 

asserted that within storage period, egg weights decreased 

appreciably due to water evaporation from egg through the 
shell. Tilk and Saatci (2004) observed decrease in egg 

broken weight of partridges’ eggs stored for 35 days. Egg 

shell ratio mean values obtained in this study were higher 

than the values (11.61 to 12.86%) reported by Tebesi et al 

(2012). This high percentage obtained in the study was 

comparable to the 15.5% mean value reported by Yildrim, 

(2012). This high percentage of shell ratio could probably 

be an indication of optimum calcium metabolism for shell 

production in the guinea fowl used in this experiment. The 

shell weight values obtained in the study were comparable 

to the range of 4.99 to 5.28 reported by Tebesi et al. (2012) 
on guinea fowl eggs in Botswana. The non-significant, 

(P>0.05) effect of storage time on shell weight agrees with 

the report of Tebesi et al. (2012) who reported non-

significant influence of storage period on guinea fowl eggs 

stored for 14 days. The values of egg length obtained were 

slightly higher than the range of 5.13 to 5.23cm reported by 

Tebesi et al. (2012) who did not observe significant effect 

of length of storage on egg length of guinea fowl in 

Botswana. The findings on shell thickness agreed with the 

report by Tebesi et al. (2012) who found significant effect 

of length of storage on shell thickness. The result however, 

disagrees with Tilki and Saatci, (2004) and Dudusola, 
(2009) who found no significant (P>0.05) effect of length 

of storage on shell thickness in partridge and Japanese quail 

eggs respectively.  

 

Influence of storage period on Internal quality traits 

The decrease in albumen weight conforms to the report 

Tebesi et al. (2012) who observed significant effect of 

storage period on albumen weight of guinea fowl eggs 

stored for 14 days in Botswana. Tilki and Saatci also 

observed statistical significant effect of storage period on 

albumen weight of partridges eggs as the days of storage 

increased up to 25 days. The decrease in albumen height 

observed in this study was in conformity with the 

observation of Tebesi et al. (2012) who reported lower 

albumen height with increased days of storage. This result 

is also consistent with the observations of Samli et al. 
(2005) and Raji et al. (2009) who reported a dramatic 

reduction in albumen height as storage time increases. The 

mean percentage of albumen in this study was found to 

decrease with increase in the storage period. Tebesi et al. 

(2012) also reported significant effect of storage period on 

albumen ratio of guinea fowl eggs. Tilki and Saatci, (2004) 

observed that with longer storage period, the percentage of 

egg yolk increased, and the percentage of albumen 

decreased. The increase in percentage egg yolk and 

decrease in percentage egg albumen with storage time may 

be due to movement of water from the albumen to the yolk 

as a result of osmotic pressure difference (Samli, et al., 
2005). 

Tebesi et al. (2012) observed significant effect of 

storage period on guinea fowl egg mean yolk weight and 

heights, though values did not follow a particular pattern. 

Significant influence of storage period on yolk weight was 

also reported by Raji et al. (2009) in Bovans Brown eggs 

and Khan et al. (2014) in Rhode Island Red eggs. 

The decrease in Haugh unit with increase in storage 

time after 14 days of storage observed in this study agrees 

with the report of Tebesi et al. (2012) who observed 

decrease in Haugh unit with increase in storage time in 

guinea fowl eggs. Similar results were reported with 

partridge eggs (Tilki and Saatci, 2004), Bovans Brown 

eggs (Raji et al., 2009) and Rhode Island Red eggs (Khan 

et al., 2014). 

 

Conclusion 

From the study, it could be concluded that the quality 

of an egg is significantly affected by the storage period. 

This is particularly more prominent with eggs stored 

beyond 14 days with reduced albumen weight and Haugh 

unit. It was therefore suggested that guinea fowls’ eggs 

stored beyond 14 days should not be consumed by humans.  
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