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Abstract

This study was conducted on one hundred freshly laid eggs from Japanese quails with the
purpose of predicting quail egg weight (EW) from some internal and external egg
components, and also to have accurate and reliable models, for the prediction of egg weight
without the use of sensitive scale. The following external (egg weight, egg width, egg length,
shell thickness) and internal (yvolk width, yolk length, albumen height and haugh unit)
components were measured and the level of relationships between them were determined.
Descriptive statistics for egg weight, egg length, egg width, albumen height, yolk height, yolk
width, shell thickness and haugh unit were 9.13g, 2.97cm, 2.33cm, 0.57cm, 1.14cm, 2.18cm,
0.13mm and 57.58, respectively. Intercept and slope of regression between variables were
determined. Generated values were used in multiple, double and simple linear regression
equations, respectively. A total of ten prediction equations comprising three multiple, six
double and nine simple linear resulted from the data generated. All the equations developed
can be used in egg type quail operations. Each prediction equation with egg weight as the
dependent variable will assist poultry breeders and farmers in particular in determining the
precise egg weight of eggs laid by birds on the farm.
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Introduction Khurshid ez al., 2003). Although chicken
Egg is a major poultry product and mainly ~ €ggs are currently most commonly eaten by
composed of albumen, yolk and egg shells humans, the eggs from other birds are also

(Abanikannda and Leigh, 2007). Poultry ~ used for daily consumption. For example,
egg contains several important nutrients Japanese quail eggs are gaining popularity
which are essential for stimulation of in Europe and America, ostrich eggs in
growth, improvement of metabolism and South Africa (Huss et al., 2008). Quail eggs
protection of human health against bacterial are the eggs laid by various species of quail,
and viral infection. It is a biological which are in the order Galliformes. Quail
structure intended by nature for are mid-sized birds found in Europe, North

reproduction and it also provides a Africa, the southern United States and some

complete diet for the developing embryo. parts of Asia. (Huss et al., 2008). Quail eggs
Compared to other sources of animal are much smaller than average duck
protein, egg is more affordable by the chicken egg, widely consumed and sold as
common man which gives poultry more novelty foods around the world and they
advantage over other livestock. The eggs ~ range from white to brown in colour and
are cheap and readily available sources of ~ mottled (black and brown spots). The mean
protein in developing countries cannot be ~ quail egg weight is about 1lg and is
overemphasized and the contribution of ~ approximately more than 5 times smaller
major constituents of egg i.e. albumen and than chicken eggs (58g) and even 100 times

yolk to dietary intakes of humans havebeen ~ smaller than the largest egg (1522g) of
well documented (Orji et al., 1998; ostrich but even with their small size, their
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nutritional value is three to four times
greater than chicken eggs (Horbaficzuk
2002; Kul and Seker, 2004). Regular
consumption of quail eggs helps fight
against many diseases which is a natural
combatant against digestive tract disorders
such as stomach ulcers. Quail eggs
strengthen the immune system, promote
memory health, increase brain activity and
stabilize the nervous system. They help with
anaemia by increasing the level of
haemoglobin in the body while removing
toxins and heavy metals (Troutman, 2017).
The weight of an egg is a direct proportion
of albumen, yolk and shell it contains
(Pandey et al., 1986). Egg weight is an
important egg trait, which influences egg
quality as well as grading (Farooq et al.,
2001). In the egg processing enterprises, the
weight of eggshell, albumen and the yolk
that form the egg affect the amount and
price of the product (Altan et al.,1998). In
the context of egg production, the quality of
an egg, which is not only known as the basic
product in poultry activities by breeders, but
also provided cheaply to consumers, is
dependent on internal (albumen weight and
yolk weight) and external (shell weight)
quality traits. Aktan (2004) emphasized that
significant correlation coefficients between
the weight of inner thick albumen and the
weight of yolk area were found to be 0.489
and 0.796, respectively (P<0.001). The use
of prediction equations had been used by
some researchers in poultry breeding,
Abanikannda et al. (2007); Galal (2007);
Raji et al. (2008) and Olowofeso (2009)
carried out the development of some
prediction equations which are useable in
poultry production. Egg weight was easily
predictable from egg length and width as
positive association among these traits
existed (Farooq et al., 2001). This provides
an indication for prediction of egg weight
from both external (Egg width, egg length,
shell thickness) and internal (yolk width,
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yolk height, albumen height and haugh
unit) egg components. Prediction of egg
weight based on the level of relationship
between both external and internal
components means there is a need to
compute correlation and regression
estimates between these components.
Forecasting of egg weight without recourse
to sensitive electronic scale has been a
serious problem in egg production
enterprise. The high cost of sensitive
electronic scale has made it imperative to
develop very simple and reliable
mathematical relations for the prediction of
egg weight based on the level of
relationship between external and internal
egg components (Olowofeso et al., 2013).
Therefore, the objectives of this study were
to estimate the relationship between
internal and external components of quail
eggs and to develop some reliable
prediction equations to estimate Japanese
quail's egg weight using both external and
internal components.

Materials and methods

This study was carried out at quail unit,
Obafemi Awolowo University Teaching
and Research Farm, Ile-Ife, Osun state,
Nigeria which lies between latitude
7"2759.99'N and longitude 4°33'59.99"E
(Androni TS GPS). 400 day old chicks were
gotten from National Veterinary Research
Institute's substation, Irewole Local
Government, Ikire and were taken to the
Teaching and Research farm, where they
were brooded from day old till 4weeks of
age. The quails were raised under
favourable environmental condition and
were fed ad libitum with quail's diet
containing 24% protein and 2850 kcal
ME/kg energy in the first 4weeks period
and later 20% protein and 2800 kcal ME/kg
energy. These birds started laying at the age
of Sweeks. One hundred freshly laid quail
eggs used for this study were collected in
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the morning from the Quail unit of the
Teaching and Research Farm, which were
obtained from one hundred and ninety
female quails at 9 weeks of age. These
freshly laid eggs were washed with clean
water and dried with towel to remove dirts
and contaminants from the shell. They were
arranged on plastic egg trays, placed under
fans to blow away tiny particle(s) that may
be attached to the egg shell.

Data collection

Data were collected on egg weight, egg
length, egg width, albumen height, yolk
height, yolk width, shell thickness and
haugh unit to determine the relationship
between the internal and external
components and to develop prediction
equations to estimate egg weight using both
components.

Statistical analysis

Correlation coefficient (R’) and regression
coefficient (b) between variables were
estimated with SAS software (2002).
Similarly, the prediction equations were
developed using the linear function earlier
defined by Glover and Mitchell (2015) and
depicted as:

Y =(ybx)+bX=>Y=y+b(Xx)

Where X and Y represent the independent
and dependent variables respectively.
When the values of these parameters were
incorporated into the linear function
defined above, a total of fifteen prediction
equations were generated. Haugh unit (HU)
was computed using:

HU=100log (H+7.57-1.7W"").

Results and discussion

Descriptive statistics for the egg
components measured is shown on Table 1.
The mean weight of quail egg (9.13g) in
this study was lower than 11.28, and 10.34g
reported by Kul and Seker (2004) and
Dudusola (2010), respectively and higher
than 7.041g reported by Mudhar (2011).
Mean egg weight, egg length, egg width,
albumen height, yolk height, yolk weight,
shell thickness and Haugh unit were 9.13g,
2.97,2.33,0.57,1.14,2.18cm, 0.13mm and
100.57, respectively. The result showed
that the mean yolk height (1.114cm) was
greater than albumen height (0.057 cm)
which was also reported by Olawumi and
Ogunlade (2008).

Table 1: Internal and external components of Japanese quail eggs

Parameters Mean = SEM
Egg weight (g) 9.13+£0.06
Egg length (cm) 2.97+0.01
Egg width (cm) 2.33+0.05
Albumen height (cm) 0.57+0.09
Shell thickness (cm) 0.13+0.03
Yolk height (cm) 1.14+0.08
Yolk width (cm) 2.18+0.01
Haugh unit 57.68+0.11

Key: SEM = Standard error of the mean

The level of affinity between egg
components considered is shown on Table
2. Egg weight correlate positively and
significantly with egg width, egg length,
yolk height and yolk width which implies
that as each of these components increases,
egg weight also increases. The correlation
between Egg Weight and Egg Length

(0.813), Egg Width and Egg Length (0.469)
and Egg Weight and Egg Length (0.785) in
this study were similar to Kul and Seker
(2004) who reported correlation of 0.80,
0.76 and 0.35 respectively. The correlation
between egg width and haugh unit was
significant but negative. Egg width
correlates significantly and positively with
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egg length but negatively with haugh unit.
This implies that as egg length increases,
egg width and haugh unit increase but egg
width decreases. There was a positive
correlation between egg length and yolk
height and also with yolk width which was
significant. The negative correlation
between shell thickness and yolk width was
significant. The correlation between
albumen height and haugh unit was
negative but significant and the correlation
coefficient between these components for
Japanese quail egg obtained in this study
was not significantly different from the
value reported for these variables for
chicken by Olowofeso et al. (2013). Lastly,
there was a negative correlation between
yolk width and haugh unit which was
significant and which implies that as haugh
unit increases, the yolk width also
decreases.

Ten prediction equations developed from
data generated in this study are shown in

Table 3. The equations were ranked based
on Akiake Information Criterion (AIC) and
Cp statistics which are used for selecting the
most appropriate models that best predict
the egg weight. Thirty-nine prediction
equations were initially generated from
which the best ten were selected using AIC.
It was reported in the literature that these
generated equations are of immense
importance to poultry farmers especially
those with interest in egg production
(Olowofeso et al.,2013). The ten prediction
equations for estimating quail's egg weight
from egg components can be used by
poultry breeders and farmers alike.
However, use of single trait in in vivo
prediction is usually imprecise and
produces lower coefficient of determination
(R’) (Raji et al., 2008). Based on the above
assertion, multiple regression equations
may be used in predicting desired
variable(s) at a particular instance in an egg
type quail operation.

Table 2: Levels of affinity between all egg components

Traits EW EWD EL ST YH AH YW HU
EW 0.81%* 0.79* 0.00007  0.25**  0.25%%  0.49* -0.99*
EWD 0.47* -0.067 0.12 0.24 0.49* -0.78*
EL -0.004 0.29%* 0.17 0.46 0.81%*
ST -0.08 -0.07 0.20%*  -0.16*
YH 0.16 0.09 -0.01
AH 0.13 -0.24
YW -0.48*
HU

Key: * = Significant at p< 0.0001, ** = Significant at p< 0.05; EW —Egg weight, EWD—Egg width, EL—Egg length,
ST—Shell thickness, YH—Yolk height, AH —Albumen height, YW —Yolk width, HU-Haugh unit.

Table 3: Ten prediction equations developed for estimating Japanese quail’s egg weight

Variable Prediction equations for quail egg weight Rank
Y EW(EL AH,ST,YH,YW) -6.06+4.12EL+0.73AH+1.03ST+0.26 YH+0.98YW 1

Y EW(EL.AHYHSTYW) -5.91+4.18EL+0.76 AH+0.96ST+0.96 YW 11

Y EW(ELAH,YH,YW) -5.84+4.16EL+0.72AH+0.22YH+0.91YW 111
YEWELALYW) -5.72+ 4. 21EL+0.74AH+0.90YW v
Y EW(ELST,YH,YW) -6.03+4.19EL+0.92ST+0.36 YH+1.01YW A\
YEWELYHYW) -5.83+4.23EL+0.32TH+0.95YW VI
YEWELSTYW) -5.81+4.27EL+0.83ST+0.99YW VII
YEWELYW) -5.66 +4.30EL+0.93YW VIII
Y EW(EL AH,ST.YH) -5.16+4.59EL+0.78 AH+0.28ST+0.17YH IX
YEW(ELAHST.YH) -5.80+4.63EL+1.37AH-0.65ST+0.13YH X

Key: EW—egg weight, EL—egg length, AH—albumen height, ST—shell thickness, YH—yolk height, Y W—yolk width.
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Conclusion and recommendation

It can be concluded from the study that the
correlation between egg weight and egg
width, egg weight and egg length were
higher compared to others, meaning that
they contributed more to the egg weight.
Also, a total of ten prediction equations
were developed for the estimation of quail's
egg weight in this study, the first three
multiple regression equations are of
outmost importance in predicting the quail's
egg weight at all times. Others (IV through
X) can also be used in the absence of
sensitive electronic scale for egg weight
determination.

References

Abanikannda, O. T. F. and Leigh, A. O.
2007. Allometric Relationships
Between Composition and Size of
Chicken Table Eggs. International
Journal of Poultry Science, 6
(3):211217.

Abanikannda, O. T. F., Olutogun, O.,
Leigh, A. O. and Ajayi, L. A. 2007.
Statistical Modeling of Egg
Weight and Egg Dimensions in
Commercial Layers. International
Journal of Poultry Science, 6 (1):
59-63.

Aktan, S. 2004. Determining Storage
Related Egg Quality Changes via
Digital Image Analysis. South
African Journal of Animal Science,
34:70-74.

Altan, O., Oguz, 1. and Akbas, Y. 1998.
Effects of Selection for High Body
Weight and Age of Hen on Egg
Characteristics in Japanese Quail
(Coturnix Coturnix Japonica).
Turkish Journal of Veterinary and
Animal Sciences,22:467473.

Dudusola, I. O. 2010. Comparative
Evaluation of Internal and External
Qualities of Eggs from  Quail and
Guinea Fowl. African Journal of

38

Food Science Technology, 1(5):
112415.

Farooq, M., Mian, M. A., Ali, M.,
Durrani, F. R., Asquar, A. and
Mugarrab, A. K. 2001. Egg Traits
of Fayomi Bird under Subtropical
Conditions. Sarhad Journal of
Agriculture, 17:141145.

Galal, A. 2007. Predicting Semen
Attributes of Naked Neck and
Normally Feathered Male
Chickens from Live Performance
Traits. International Journal of
Poultry Science, 6(1): 36-42.

Glover, T. and K. Mitchell, 2015. An
Introduction to Biostatistics Using
R. 3" Edition. Waveland Press, Inc.,
ISBN-13: 978-1478627791. 553
pages

Horbaiiczuk, J. O. 2002. The Ostrich in
Publication of European Ostrich
Group, Ribe, Denmark. Pages 1—
182.

Huss, D., Poynter, G. and Lansford, R.
2008. Japanese Quail (Coturnix
Japonica)AsA Laboratory
Animal Model. Laboratory Animal,
37:513-519.

Khurshid, A., Farooq, M., Durrani, F. R.,
Sarbiland, K. and Chand, N. 2003.
Predicting Egg Weight, Shell
Weight, Shell Thickness and
Hatching Chick Weight of Japanese
Quails Using Various Egg Traits as
Regressors. International Journal of
Poultry Science, 2: 164-167.

Kul, S. and Seker, I. 2004. Phenotypic
Correlations Between Some
External and Internal Egg Quality
Traits in the Japanese Quail
(Cortunix Cortunix Japonica).
International Journal of Poultry
Science, 3 (6): 400-405.

Mudhar, A. S. A. T. 2011. Evaluation of
Some External and Internal Egg
Quality Traits of Quails Reared in



Prediction of Japanese quail egg weight using egg components as regressors

Basrah City. Basrah Journal of

Veterinary Research, 10(2): 78-84

Olawumi, S. O. and Ogunlade, J. T. 2008.
The Effects of Genotype and Age of
Layer Breeders on Egg Quality
Traits. Nigerian Journal of Animal
Production,36(2):228236

Olowofeso, O. 2009. Phenotypic
Correlations and Prediction of Body
Weight and Body Size
Parameters in Broiler Chickens.
Journal of Applied Agricultural
Research, 1:71-77.

Olowofeso, O., Otufowora, P. and Ilori,
B. M. 2013. Prediction of Chicken
Egg Weight Using Egg Components
as Regressors. Journal of Poultry
Science,33 (1): 127-33.

Orji, B. L., Igbodi, C. and Oyke, P. J.
1998. The Effects of Pre-Incubation
Storage Embryonic Growth of Rate
Mortality, Hatchability and Total
Incubation Period of Fowl Egg.
Nigerian Journal of Agricultural
Science,3:99-103.

39

Pandey, N. K. 1986. Effect of Strain on

Raji,

Physical Egg Quality
Characteristics in White Leghorn
Chickens. Journal of Poultry
Science, 21:304-307.

A. O., Abdulkarim, A. J.,
Babagona, 1. K., Mohammed, B.,
Yunus, S. A., Nd-ezuma, A. N. and
Nkoloagu, P. U. 2008. Regression
Equations for the Estimation of
Breast and Thigh Weights from
Live Body Measurements of
Japanese Quails (Cortunix Cortunix
Japonica). In: Proceedings of the
13th Annual Conference of the
Animal Science Association of
Nigeria, September 15-19, Ahmadu
Bello University, Zaria, Nigeria.
Pages.40-42.

Troutman, 2017. What are the Benefits of

Quail Egg
http://www.ehow.com/list 6671158
benefits—quail-eggs.

Received: 12" May, 2019
Accepted: 19" December, 2019



