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Summary 

Quality parameters of Japanese quail eggs, as affected by 
storage method and length in 21days, were assessed using 
140 eggs collected from 7-week old birds. Eggs were stored 
using refrigeration, oiling, black polythene bag or on a tray at 
room temperature (30 oC) as a control. This study determines 
the best storage condition and optimum storage length 
storage for quail eggs. Egg quality parameters measured 
included egg weight, shell weight, yolk height, albumen 
height, yolk index, haugh unit and egg weight loss. Effects 
on the chemical composition of eggs were determined 
with proximate analysis. Data were analysed using analysis 
of variance (ANOVA) with storage method and duration as 
the two main effects. There were progressive increases 
in weight losses with increased length of storage for all 
storage methods. Haugh units decreased progressively per 
storage method as length of storage increased (P< 0.05). 
Control and refrigeration methods do not differ significantly 
in all proximate composition except for protein. There 
were significant differences (P< 0.05) in length of storage 
for all proximate composition. Eggs maintained desired 
internal quality when stored for 4 days at room temperature. 
Refrigeration could be used for storage of eggs up to 7 days; 
where it is unavailable oiling could be used.
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Résumé

Effets de méthodes et durée de stockage sur certains 
paramètres de qualité des œufs de cailles japonaises
Les effets des méthodes et durée de stockage en 21 jours 
sur des paramètres de qualité d’œufs de cailles japonaises 
étaient analysés à l’aide de 140 œufs provenant d’oiseaux 
âgés de sept semaines. Les œufs étaient stockés par la 
méthode de réfrigération, l’huilage, et l’usage du sachet noir 
de polythène. Le stockage sur un plateau à la température 
ambiante (30 °C) servant de témoin. Cette étude vise à 
déterminer la meilleure méthode et la durée optimale de 
stockage des œufs de caille japonaise. Les paramètres de 
qualité observés incluaient: le poids de l’œuf, le poids de 
la coquille, la hauteur du jaune, la hauteur de l’albumen, 
l’indice de jaune, l’unité Haugh et la perte de poids de l’œuf. 
Les effets sur la composition chimique de l’œuf étaient 
déterminés par l’analyse rapprochée. Les données sont 
analysées par l’analyse de variance (ANOVA); la méthode et 
la durée de stockage étant les deux principaux facteurs. Les 
résultats indiquent une perte progressive de poids avec la 
durée de stockage et pour toutes les méthodes de stockage. 
Les unités Haugh diminuaient progressivement par méthode 
de stockage à mesure que la durée de stockage augmentait. 
En terme de composition chimique, le témoin et la méthode 
de réfrigération ne présentent pas de différence significative 
à l’exception de la protéine. Il est observé des différences 
significatives (p< 0,05) de composition chimique pour 
différentes durées de stockage. Les œufs maintiennent des 
qualités internes désirées lorsqu’ils sont stockés pendant 
quatre jours à la température ambiante. La réfrigération peut 
être utilisée pour des courtes durées de stockage jusqu’à 
sept jours maximum, mais là où cette méthode n’est pas 
disponible l’huilage est la méthode de choix.

Introduction

The significance of protein from animal protein sources 
such as poultry in sufficient and balanced nourishment 
is considerable for the human health with respect to the 
physical and mental progress (12, 19). Eggs provide means 
through which the animal protein of the populace can be met. 
It has various uses and contains many essential nutrients as 
it supports life during embryonic growth (17) and one of the 
most nutritious and complete food known to man. However, 
egg quality characteristics, utilization for food, storage and 
other purposes have been studied mostly in chicken egg.
Egg quality is composed of those characteristics of 
an egg that affect its acceptability to consumers, it is 
therefore important that attention is paid to the problems of 
preservation and marketing of eggs to maintain the quality 
(1, 18). Among many quality characteristics, external factors 
including cleanliness, freshness, egg weight and shell weight 
are important in consumer’s acceptability of shell eggs. On 
the other hand, interior characteristics such as yolk index, 
haugh unit, and chemical composition are also important 
in egg product industry as the demand for liquid egg, 

frozen egg, egg powder and yolk oil increases (17). Eggs 
deteriorate in internal quality with time and this is depending 
on the shell and internal content of the egg (1, 13). Poor 
storage conditions may result in deterioration of egg quality 
and consequently loss and waste of eggs. There are reports 
which show that loss of water through pores, prevention of 
microorganism invasion and lower temperature are major 
considerations of retarding quality degradation. Since 
storage environment influence the quality of eggs, methods 
like lower temperature and modified atmosphere packaging 
such as refrigeration have been recommended (8). 
This study investigates the effect of storage environment 
and storage time on egg quality so that quality advice can 
be given to quail farmers, egg retailers and consumers on 
the optimum length of storage as well as the best storage 
method.

Material and methods 

A total of 140 freshly laid Japanese quail eggs of almost 
equal size were obtained from 7-week old Japanese quail 
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(Cortunix cortunix japonica) at NIFAGOL farm, Ipetumodu, 
Osun state, Nigeria. The birds were reared on deep litter and 
fed with a layer ration containing 24% crude protein.

Evaluation of egg quality
140 eggs were randomly selected and divided into five groups 
comprising of 35 eggs per group. Each group was allotted 
to a treatment and was further divided into 5 sub-groups to 
assess the effect of length of storage on the eggs at 0, 4, 
7, 14 and 21 day for each of the following storage methods 
(treatments): 

Refrigeration: eggs were arranged on egg trays and a. 
stored in a refrigerator (Thermocool®) at 10 oC and 86% 
relative humidity (1)
Oiling: eggs were immersed in groundnut oil, allowed to b. 
drain for some seconds and stored at room temperature 
(32 oC) on a flat surface
Black polythene bag: egg were placed in a  black c. 
nylon bag each with its mouth tied and stored at room 
temperature (1)
Room temperature (control): eggs were placed in egg d. 
tray untreated and stored at room temperature (32 oC) 
and 61% relative humidity.

Egg quality parameters (external and internal) were 
measured at 0, 4, 7, 14 and 21 days. Eggs were broken 
out on a flat transparent glass surface using a spatula to 
obtain various internal parameter measurements. Day zero 
(0) measurements were used as the control for length of 
storage for each storage method. 

The external quality parameters measured were:
i. Egg and shell weights (in grams) at 0, 4, 7, 14 and 21 

days for the storage methods using a weight balance (7)
ii. Shell surface area (SSA) was determined from this 

expression: 
 SSA= 3.9782 (SW0.7062)5   (7)  where SW= Shell weight
iii. Shell density (SD) was estimated from the expression:
 SD=SW / (SW x ST)5    (7)  where ST= Shell Thickness

The internal quality parameters measured for all the 35 eggs 
in each storage method on each day of observation were:

Yolk height, yolk width and albumen height (in cm) using i. 
a caliper.  
Yolk index was estimated from ratio of yolk height to yolk ii. 
width.
 Haugh units were determined from albumen height and iii. 
egg weight using the expression below:

 HU= 100log (H + 7.51 - 1.7EW0.37)2        (9)     
 where H= Albumen height (cm) , W= the weight of egg 

when tested (g)
iv. Egg weight loss was determined as the difference between 

successive weights of eggs at different weighing days.

Analytical methods 
Moisture content was determined by drying in hot air oven at 
100-102  oC for 16-18 hours (2). Crude protein was estimated by 
multiplying 6.25 to nitrogen content obtained through Kjeldahl 
method (2). Ether extract and ash were analysed by soxhlet 
extraction (2) and 550 oC muffle furnace, respectively. 

Statistical analysis
Data collected was subjected to analysis of variance with 
storage methods and duration of the storage as the two main 
effects. Means were subsequently separated using Duncan’s 
Multiple Range Test (Duncan, 1955).

Results

There was significant difference in egg weights (Table 1) for 
all storage methods throughout the duration of storage. In 

the control, egg weight at day 0 was significantly different 
(P< 0.05) from day 7. Egg weight at day 0 for refrigeration 
was not significantly different (P< 0.05) from day 4 but differs 
significantly from days 14 and 21. In the oiling method, egg 
weights at day 0, 4, 7 and 14 were not significantly different 
but days 0, 4 and 7 were significantly different from day 21. 
Days 0, 4, and 7 for black polythene were not significantly 
different but day 14 differs significantly from day 21. 
Average weight losses (Table 1) increased with increased 
storage length for all storage methods. There were significant 
differences (P< 0.05) in egg weight loss throughout the 
21 days of storage for all storage methods except on 
days 7 and 14 for oiling method that show no significant 
difference. Eggs in intensely oiled experienced the lowest 
weight losses and this was followed by eggs stored in the 
refrigerator. Highest weight losses were recorded for eggs 
used as control.
Haugh units decreased progressively per storage method 
as the length of storage increased (Table 1). There was a 
significant difference (P< 0.05) between storage condition 
and storage duration. There was no significant difference 
(P> 0.05) in haugh units of day 0 and day 4 in the control 
(room temperature) and refrigeration methods though day 
0 was significantly different from day 7, 14 and 21 for both 
methods. There was no significant difference in haugh units 
of day 0, 4 and 7 in oiling and black polythene bag methods. 
However day 7 of both methods is significantly different 
from day 14 and day 21. 
Yolk indices in duration for all storage methods were 
significantly different (P> 0.05) (Table 1).
From day 4 to day 21, yolk indices for control (room 
temperature) differ significantly from refrigeration method. 
At day 4, oiling method was not significantly different from 
black polythene bag method and control, but control differs 
significantly from black polythene bag method. From day 
7 to day 21, oiling differ significantly from black polythene 
bag.
Table 2 shows the proximate composition of dried open 
quail egg. Control and refrigeration method do not differ 
significantly in all the proximate composition except for 
protein, similarly oiling and black polythene bag methods 
do not differ significantly. However, there were significant 
differences in length of storage for all the proximate 
composition as shown on table 3.

Discussion

The parameters for measuring the quality traits of all eggs are 
at maximum when the eggs are freshly laid and decrease with 
increased storage time (16). Therefore storage conditions are 
chosen with regard to the retention of these quality traits. 
Temperature, relative humidity and flow of air or moisture 
are considered as the main factors in determining the 
technological conditions for storing eggs (14).
With increase in length of storage, egg weights declined as 
a result of increase in weight losses. The losses could be 
due to loss of carbon dioxide, ammonia, nitrogen, hydrogen 
sulphide gas and water from the eggs (10). Weight losses 
were not the same for all storage methods. Eggs oiled 
and refrigerated did not lost as much solvent as those 
in polythene bag and control. Thus, reduction in quality 
parameters was not as high in refrigeration and oiling as 
in black polythene bag and control. The low weight loss of 
oiled eggs may be due to blockage of shell pores by thin 
films of oil thus preventing water or gaseous escape.
Haugh unit and yolk indices are generally considered as 
good indicators to evaluate egg quality (8). The higher the 
yolk index (3) and the haugh unit (10), the more desirable 
the egg quality. The variations in these values for fresh quail 
eggs and eggs stored for 21 days under room temperature, 
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Table 1
Average Haugh Units, Yolk Indices, Weight and Weight Loss of quail  eggs under different storage conditions

Parameter             Storage Condition                                                         Duration of Storage (Days)

                                                                         0                       4                       7                     14                     21                  SEM

Haugh Unit            Room temperature 
                                        (Control)                 57.4a

y                          56.0ab
z               54.5bc

z              54.0c
w                          53.8c

z                  0.5
                              Refrigeration                    62.1a

x               61.1ab
x                         59.5bc

x              58.5c
x               58.4c

x                  0.5
                              Oiling                               58.6a

y               58.3a
y                58.2a

xy              57.3b
y               55.8c

y                  0.3
                              Black polythene bag        58.6a

y               57.9a
y                          57.7a

y                           55.8b
z               53.6c

w                 0.3
SEM                                                                 0.4                    0.3                   0.4                   0.3                    0.5            

Yolk Index             Room temperature
                                        (Control)                   0.4a

x                             0.3b
z                  0.2c

z                 0.1d
z                             0.1d

z                  0.0
                              Refrigeration                      0.4a

x                             0.3b
x                              0.3c

x                 0.3d
x                              0.3d

x                  0.0
                              Oiling                                  0.4a

x                             0.3b
yz                            0.3b

y                             0.2c
y                              0.2d

y                  0.0
                              Black polythene bag        0.4a

x                             0.3b
y                              0.3c

y                             0.2d
y                         0.2e

y                               0.0
SEM                                                                 0.0                   0.0                    0.0                   0.0                    0.0            

Egg Weight            Room temperature
                                        (Control)                 11.8b

x               12.1ab
x                        13.0a

x               12.3ab
x                         12.1ab

y                           0.2
                              Refrigeration                    11.4b

y                 9.9bc
z                        10.8ab

y                        11.4a
y                           11.3a

y                              0.3
                              Oiling                               11.4ab

x                        11.3b
y                           11.1b

y                         11.5ab
y                         12.0a

y                              0.1
                              Black polythene bag        11.4bc

x                       11.3c
y                           11.2c

y                          12.0b
xy                            3.1a

x                              0.2
SEM                                                                 0.2                   0.2                    0.2                   0.2                    0.2            

Weight Loss          Room temperature
                                        (Control)                    -                      1.2d

x                             2.8c
x                  3.9b

x                            5.4a
x                              0.2

                              Refrigeration                       -                      0.2d
y                             0.5c

y                               1.2b
z                 2.0a

y                 0.0
                              Oiling                                  -                      0.0c

y                              0.1bc
y                            0.2b

w                            0.4a
z                             0.0

                              Black polythene bag          -                      0.1d
y                              0.7c

y                              1.9b
y                             2.6a

y                             0.1
SEM                                                                                         0.1                    0.1                    0.1                   0.2

xyzw  separates storage condition effects;   abcde  separates duration effects. Means with the same superscripts (along same rows) and subscripts 
(along same columns) show no significant differences while those with different superscripts (along same rows) and subscripts (along same 
columns) are significantly different at (P< 0.05).  SEM means Standard Error of the Mean.

Table 2
Proximate composition of open-dried quail eggs under 

different storage conditions

 Storage condition % Moisture % Ether extract % Ash % Crude protein

Control 
(Room temperature)     10.4b          20.9b          2.0b

            28.5b         
Refrigeration              11.5b

          25.5ab         2.7ab          32.1a         
Oiling                         13.2a          29.9a          3.2a            32.9a        
Black polythene bag    12.9a          28.4a          2.9ab           32.8a

        
SEM                            0.6              1.5           0.1               0.9            

ab  separates storage condition effects along columns
Means in the same column with the same superscripts(ab) show no 
significant differences while those with different superscripts(ab) 

differ significantly at (P< 0.05).
SEM means Standard Error of the Mean.

Table 3
Proximate Composition of Open- dried quail eggs as affected 

by length of storage

 Length of storage %Moisture  %Ether extract  %Ash    %Crude protein

  Day 0               15.5a                 32.0a            3.4a
           35.3a         

  Day 4               14.9ab
                27.1ab          3.4a           33.0ab         

  Day 7               12.9b                 25.2bc          2.6b           30.5cb        
  Day 21               4.7c                 20.3c            1.8c          27.4c

        
  SEM                   0.6                    1.5             0.1             0.9            

abc  separates length of storage effects along columns
Means in the same column with the same superscripts(abc) show no 
significant differences while those with different superscripts(abc) 

differ significantly at (P< 0.05).
SEM means Standard Error of the Mean 

refrigeration, oiling and black polythene bag methods is an 
indication of chemical degradation of the internal properties 
of egg as length of storage increases and favourable 
environment for bacterial actions. Haugh units are 75% 

and above for excellent quality eggs and 50% and below 
for stale eggs. The highest haugh unit (62.1) for this study 
was recorded when the egg was fresh, this is lower than 
the recommended value for the excellent quality eggs (4), 
however the highest haugh unit of 58.4 at the end of the 
length of storage (day 21) was recorded by refrigeration 
method. Eggs stored in the refrigerator have high yolk 
indices and haugh values. This was respectively followed by 
eggs coated with oil, black polythene bag and control. The 
lower values obtained for yolk indices and haugh units may 
be due to environmental temperature which has the greatest 
effect on egg quality. A reduced temperature as low as 12 

oC (refrigeration) for maximum egg quality retention (5, 6). 
Decreased storage temperature reduces water movement 
from albumen to yolk resulting in good quality albumen 
(10). Researches have shown that storage of eggs at room 
temperature for one month resulted in yolk mottling (11,15). 
All storage temperatures in this study except refrigeration 
exceeded 18 oC thus conducive for metabolic activities that 
resulted in quality reduction. Storage under refrigeration has 
lowest storage temperature hence highest indices.  

Yolk index and thick albumen decreased with length 
of storage. This was due to breakdown of the fibrous 
glycoprotein ovomucin. They also indicated that egg yolk 
size increased with storage time due to movement of water 
from the albumen to the yolk as a result of osmotic pressure 
differences (10). An interaction (P< 0.05) was found between 
storage time and length of storage for proximate composition 
of quail eggs. There was a gradual decrease in the values of 
the moisture, ether extract, ash and crude protein content 
of quail egg during storage. Storage methods affected the 
composition for the whole length of storage. Refrigeration 
and oiling had the highest values for moisture, ether extract, 
ash content and crude protein.
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Conclusion

From this study, considering various quality parameters, 
quail eggs can be stored for 4 days at room temperature 
and still maintain desired internal quality parameters. 
Though the quality parameters were altered by storage 
length and can be maintained by proper storing. Quail eggs 
are best stored at low temperature without deteriorating. 
For storage of eggs up to seven days, refrigeration, oiling 
and black polythene bag methods could be used although 

the best storage condition is refrigeration but where it is not 
available, oiling can be used.

Acknowledgement

We thank Dr. R.O. Kassali of the Department of Agricultural 
Economics of Obafemi Awolowo University for assisting in 
the translation of the abstract to french.

1. Adeogun I.O. & Amole F.O., 2004, Some quality parameters of exotic 
chicken eggs under different storage conditions. Bull. Animal. Hlth. Prod. 
Africa, 52, 43-47.

2. AOAC, 1990, Official method of analysis, 15th edition. Association of 
Official Analytical Chemists, Washington, DC. 2004.

3. Ayorinde K.L., 1987, Physical and chemical characteristics of eggs of 
four indigenous guinea fowls (Numidia meleagris gallenta pallas). Nig. J. 
Anim. Prod. 14, 1&2, 125-128.

4. Bien L.L. & Thien P.C., 2005, Evaluation of shrimp head meal and cassava 
leaf meal as protein sources in diets for Luong Phuong Hoa laying hens. 
National Institute of Animal Husbandry, Hanoi, Vietnam Workshop. 
Seminar, 23-25 May, 2005. Retrieved from http://www.mekarn.org/
proctu/bienzo.htm

5. Brake J., Walsh T.J., Benton C.E., Petite J.N., Meijerhof R. & Penalva G., 
1997. Egg handling and storage. Poultry. Sci. 76, 1, 144-151.

6.   Campo & Ruano, 1995, Influence of storage duration and temperature 
on sensory quality of eggs. Paper presented at the 6th Egg and Egg 
Products Symposium, Zaragoza.

7. Carter J.C., 1975, The hen’s egg estimation of shell superficial area and 
egg volume using measurements of fresh weight and shell length and 
breadth alone or in combination. Brit. Poult. Sci. 16, 541-543.

8. Chang Y. & Chen T.C., 2000, Effects of packaging of shell egg quality 
stored.  aginfo.snu.ac.kr/foodengin/internetposter/13/13.htm

9. Duncan D.B., 1955, Multiple range and multiple F tests. Biometrics, 11, 
1-42.

10. Haugh R.R., 1937, The Haugh unit for measuring egg quality. United 
States Egg Poultry. Mag. 43, 552-555, 572-573.

I.O. Dudusola, Nigerian, M.Sc. Animal Science, Lecturer 1, Department of Animal   Science,  Faculty of Agriculture, Obafemi Awolowo University, Ile-Ife, Osun 
State, Nigeria,  Telephone:+2348034069743 E-mail: iadeogun@oauife.edu.ng Alternative E-mail: dipodudu2000@yahoo.com

Literature

11. Ihekoronye A.I. & Ngoddy P.O., 1985, Integrated food science and 
technology for the Tropics. Macmillan Publishers, 336-364.

12. Jacob P., Jacqueline, Miles D., Richard & Mother F. Ben, 1998, Egg 
quality. Institute of Food and Agricultural Sciences, Pp. 1-18.

13. Kul S. & Seeker I., 2004, Phenotypic correlations between some external 
and internal egg quality traits in the Japanese quail. International Journal 
of Poultry. Sci. 36, 400-405. 

14. Orji B.I., Igboeli C. & Okoye P.T., 1981, The effect of pre-incubation 
storage on embryonic growth rate, mortality, hatchability and total 
incubation period of fowl egg.  Nig. J. of Agric Sci. 31, 99-103. 

15. Otles S. & Hisil Y., 2001, The vitamin B2 content of fresh and stored hen 
eggs. Food Engineering Department, Ege University, Borvona, Turkey. 

16. Panigraphi S., Plumb V.F. & Mantrin D.H., 1989, Effect of dietary cotton 
seed meal with and without non-treatment on laying hens. Brit. Poultry 
Sci. 30, 641-649.

17. Scott T.A. & Silversides F.G., 2001, Effect of storage and layer age on 
quality of eggs from two lines of hens. Poult. Sci. 80, 1245-1248. 

18. Song K.T., Choi S.H. & Oh H.R., 2000, A comparison of egg quality of 
pheasant, chukar, quail and guinea fowl. Asian- Aus. J. Animal. Sci. 13, 
7, 986-990.

19. Stadelman W.J., 1994, Egg production, processing and products. 
Encyclopedia of Agricultural Science, 2(E-L), 43.

20. Uluocak H.N., Okan F., Ete E. & Nacari H., 1995, Bildirin yumurtalarinda 
bazi dis ve ic kalite ozellijleri ve bunlarin yasa gore degismi. Turkey J. of 
Vet. and Animal. Sci. 19, 181-185.




