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Abstract

This study aimed at evaluating the effect of storage time and methods on some internal quality traits of
Nigerian local chicken eggs. A total of 160 eggs obtained from a population of Nigerian heavy local chicken

ecotype (NHLC) hens aged 50 weeks were used. Sixteen eggs were randomly allotted to one control group

(0/fresh), three storage periods (7, 14 and 21 days) and three storage methods (untreated, oiling, and white

polythene). The control group comprised of eggs sampled fresh on the day of collection. The trails measured
were: egg weight, albumen and yolk weight, albumen and yolk height, albumen and yolk width, albumen and
yolk pH and Haugh unit. The result obtained indicated that storage time significantly (p<0.01) influenced the.
internal quality traits studied. Egg weight, albumen andyolkweight, albumen and yolk height and Haugh unit

significantly (p<0.01) decreased with increased storage time. The albumen and yolk width and pH increased
with prolonged storage time. Fresh eggs were of better quality (p<0.01) than stored eggs. Untreated eggs

deteriorated faster (p<0.05) than eggs stored using other methods. Oiling improved (p<0.05) the storage

quality of the eggs. To maintain desired internal quality when stored at room temperature it is recommended
that eggs shouldnot be stored for more than 14 days and preferably should be treated by oiling.
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2012, Tilki and Saatci, 2004). There is dearth of

Introeduction

Poultry egg is one of the cheapest, most affordable information in respect to the egg preservation in
and acceptable animal p]-oduct_ Eggg possess two ngerian local chicken. The objective'ofthis Stl.ldy
characteristics that make them valuable as was, therefore, to investigate how different storage
foodstuffs, namely, they are highly nutritious and times and methods influence the internal quality

serve important roles in many food products traits of the Nigerian local chicken eggs.

because of their functional properties (Scott and

Silversides, 2001). Thus, they are an excellent Materials And Methods

means through which the animal protein of the The study was done in the Department of Animal
populace can be met. Kul and Seker (2004) noted Science, Faculty of Agriculture and Natural
that the quality of an egg is determined by various Resources, Ebonyi State University, Abakaliki.

standards that are imposed on the exterior (quality Abakaliki lies between latitude 06" 4N and
of the egg shell) and interior components of the longitude 08° 65'E in the derived savanna
egg (quality of the albumen and yolk). Though ecological zone of Nigeria with a humid dry
eggs are known to possess excellent keeping climate. The annual mean rainfall ranges between
quality, like all food, they have limited shelf life. - 1500-2250mm with daily temperature of 29-32°C
Deterioration of eggs starts soon after lay. and relative humidity of 85% (Nwakpu, 2005). A
Albumen and yolk quality are not only important total of 160 eggs obtained from a population of
indication of egg freshness but are also important Nigerian heavy local chicken ecotype (NHLC)
for the egg breaking industry because albumen hens aged 50 weeks old established and
and yolk have different markets (Samli ef al, maintained in the Department of Animal Science
2005). In most part of Nigeria, eggs are usually Farm, University of Nigeria, Nsukka, were used
stored at room temperature until they are sold or for this study. All eggs for the study were collected
consumed. To maintain the consumers' on the same day and carefully transported to the
acceptability, it is critical that proper storage is experimental site. Freshly laid eggs were weighed
done. Several studies have been done on effect of within Shrs of collection. Sixteen eggs were
storage period and/or methods on egg quality randomly allotted to one control group, three
characteristics of different breeds/strains of storage periods (7, 14 and 21 days) and three
poultry birds (Monira et al., 2003; Lengkey et al., storage methods. The storage methods were as
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follows:
1.

Untreated: fresh eggs were put in
cardboard egg crates and kept on the
laboratory table at room temperature
(30.5°C).

Oiling: eggs were treated individually by
spraying vegetable oil (refined palm oil)
lightly round the eggs. The oil was
allowed to drain. Later, the eggs were put
in cardboard egg crates and left on the
laboratory table at room temperature
(30.5°C).

White polythene: untreated eggs were put
and tied in white polythene bags of
0.2mm thickness and then left on the
laboratory table at room temperature

(30.5°C).

The control group comprised of eggs sampled
fresh eggs on the day of collection. These were
same as eggs for storage time day 0.

On each sampling day, eggs were weighed and
broken on a white tile with flat surface. The height
and width of the albumen and yolk were measured
using an electronic venier caliper. The yolk was
carefully separated from the albumen and both
components weighed individually. All weights
were obtained using a sensitive scale balance
(Mettler P 1210). The Haugh unit which was
estimated with the formula: HU = 100 log (H- 1.7
W*" + 7.57); where HU = Haugh unit, H =
observed height of the albumen (mm) and W =
weight of egg (g) (Haugh, 1937). The albumen and
yolk pH were obtained using a pH meter.

Table 1. Effect of storage time on internal egg quality traits

Variable Storage Time (day)
0 7 14 21 SEM P-value

Initial Egg weight (g) 46.12° 46.21° 46.28° 45.48° 1.02 0.345
Final Egg weight (g)  46.12° 4430 43 25° 41.88° 092 0.000
Egg weight loss (%)  0.00° 4.09° 6.67° 7.90° 0.32 0.000
Albumen weight (g)  22.58"  21.38% 20.55° 19.88° 0.85 0.016
Albumen height fcm)  0.58° 0.46° 0.39° 0.334 0.02 0.000
Albumen width (cm) ~ 6.94° 8.44° 9.22° 9.91° 0.20 0.000
Albumen pH 8.36° 8.80° 8.93° 9.16* 0.08 0.000
Yolk weight (g) 17.11° 1634  16.09* 1576° 024 0.000
Yolk height (cm) 1.73 1.36° 131" 15 0.04 0.000
Yolk width (cm) 3.66° 433° 4.50° 4.64° 0.08 0.000
Yolk pH 6.34° 7.3 758" 7.98 0.22 0.000
Haugh unit 81.08  71.72°  66.50°  59.40° 1.83 0.000

B\ feans in the same row not sharing a common superscript letter are significantly different (p<0.05).
SEM: standard error of mean.

Table 2. Main effects of storage method on internal egg quality traits

Variable - Storage Method

Control Untreated Oiling ~ White SEM  P-value

(fresh egg) polythene
Initial Egg weight (g)  46.12° 46.32° 26.18° 46.06° 097  0.632
Final Egg weight (g)  46.12° 42.86° 4322° 4336 0.80  0.019
Egg weight loss (%)  0.00° 7.48° 638 593" 0.51  0.000
Albumen weight (g)  22.58" 20.23" 20.58% 20.32° 063  0.035
Albumen height (cm)  0.58° 0.39° 041>  0.34° 0.01  0.000
Albumen width (cm)  6.94° 933" 879"  9.46" 020  0.000
Albumen pH 8.36° 9.09% 883 896 0.07  0.000
Yolk weight (g) 17.11* 15.83" 16.18° 17.01° 031  0.000
Yolk height (cm) 1.73° oy 138"  1.20° 0.05  0.000
Yolk width (cm) 3.66° 4,62° 436>  4.50° 0.06  0.000
Yolk pH 6.34° 7.85° 723° 749 0.19  0.000
Haugh unit 81.08° 65.42° 68.07° 61.33° 1.79  0.000

ey feans in the same row not sharing a common superscript letter are significantly different (p<0.05).
SEM: standard error of mean.
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All data obtained were subjected to ANOVA using
multivariate procedure of the General Linear
Model (SPSS, 2010). Significant means were
compared by Duncan's test of the software.

Results And Discussion

Result of the effect of storage time on the internal
egg quality traits of the NHLC eggs is presented in
Table 1. This table reveals that there was a
negative (p<0.01) effect of storage time on all
parameters studied. Egg weight, albumen weight,
yolk weight, albumen height, yolk height and
Haugh unit significantly (p<0.05) decreased with
increased storage time. Similar findings were
obtained by Walsh ef al. (1995) and Tabidi (2011).
Egg weight loss was significantly increased
(p<0.05) as storage time increased. This finding
corroborates the findings of other authors
(Demirel and Kirikg, 2009; Khan ef al., 2013).
The albumen and yolk width and pH increased
significantly (p<0.01) with storage time. Lengkey
et al.(2012) obtained a similar result from a study
carried out on duck eggs. This affirms the reports
of Silversides and Scott (2001) and Tilki and Inal
(2004) that egg quality are at maximum when
eggs are laid and their values decrease with
increasing storage time), The deterioration can be
attributed to the loss of water from the egg due to
evaporation, through the shell pores, and also as a
result of escape of carbon dioxide from the egg
leading to a rapid increase in the alkalinity of the
albumen and yolk. Akyurek and Okur (2009)
noted that as storage time increases, the vitelline
membrane decreases, allowing nutrients in the
yolk to become available to any micro organism
present in the albumen, thereby enhancing the
degradation process.

There were variations (p<0.05) in all the internal
egg quality traits evaluated with respect to the
storage method (Table 2). Fresh eggs, as expected,
had better quality in terms of HU, albumen and
yolk weights, heights, and pH. Untreated eggs
seemed to deteriorate faster than those treated
with oil. Dudusola (2009) and Heath (1977)
observed decreases in albumen pH in oiled eggs.
Formm (1969) and Obanu and Mpieri (1984)
indicated a progressive weakening of the vitelline
membranes and liquefaction of the yolk caused
mainly by diffusion of water from the yolk height
and noted that such chemical degradation in the
can be inhibited by oiling.

Conclusion

The internal egg quality traits are important
properties for quality determination of'table eggs.
Results of the present study indicate that rapid
deterioration of eggs occurred as storage time
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increased and varied with the method of storage. It
is recommended, therefore, that table eggs from
the local chicken should not be stored for more
than 14 days, under room temperature, and
preferably should be treated by oiling to reduce
evaporation of water and CO, from the pores in the
shell in order to maintain the acid-base balance.

References

Akyurek H. and Okur, A. A. 2009. Effects of
storage time, temperature and hen age on
egg quality in free-range layer hens. J
Anim. Vet. Adv., 8:1953-1958.

Demirel, S. and Kirkg, K., 2009. Effect of
different egg storage times on some egg
quality characteristics and hatchability of
pheasants (Phasianus colchicus). Poull.
Sci.88:440- 444,

Dudusola, L. O. 2009. Effects of storage methods
and length of storage on some quality
parameters of Japanese quail eggs.
Tropicultura.27. 1.45-48.

Fromm, D. 1967. Some physical changes in the
periviteline layer of the hen's egg during
storage. J. Food Sci., 32: 52-56.
DOI:10.1111/.1365-2621.1967.tb01956.

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

Khan, M. J.A., Khan, S. H., Bukhsh, A., Abbass,
M. L, and Javed, M. 2013. Effect of
different storage period on egg weight,
internal egg quality and hatchability
characteristics of Fayumi eggs. Ifal. J.
Anim. Sci. 12:323-328.

Kul, S. and Seeker, I 2004, Phenotypic
correlations between some external and
internal egg quality traits in the Japanese
quail. Int. J. of Poult. Sci. 36:400-405.

Lengkey, H. A. W., Darana, S. and Widjastuti,
T. 2012. The effect of length of storage on
albumen thickness and acidity of duck
egg. Lucrari Stiintifice - Universilatea de
Stiinte Agricole si Medicing Velerinara,
Seria Zootehnie.57:210-211

Monira, X. N., Salabuddin, M. and Miah, G.
2003. Effect of breed and holding period
on egg quality characteristics of chicken.
Int. J. Poult. Sci. 2:261-263.

Nwakpu, C.2005. Practical guide to lowland rice
production in Nigeria. 1% Ed. SNAAP
Press Ltd. Enugu.

Obanu Z. A. and Mpieri, A. A. 1984. Efficiency of
dietary vegeiable oils in preserving the
quality of sheil eggs under ambient
tropical conditions. J Sci F ood Agric.
35:1311-1317




Proc. 41st Conf. Nig. Soc. for Ani. Prod. 20-24 March, 2016. Federal University of Agriculture, Abeokuta, Ogun State, Nigeria

Samli, II. E., Agma, A. and Senkoylu, N. 2005.
Effets of storage time and temperature on
egg quality in old laying hens. J. Appl.
Poult. Res. 14:548-553.

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

Silversides, F. G and Villeneuve, P. 1994. Is the
Haugh unit correction for egg weight
valid for eggs stored at room
temperature? Poult Sci. 73:50-55.

Silversides, F.G. and Scott, T.A. 2001. Effect of
storage and layer age on quality of eggs
from two different lines of hens. Poult.
Sci. 80, 1240-1245.

SPSS Inc. (2010) Statistical procedure for social
sciences. SPSS version 17.0. SPSS Inc.,
Chicago, IL.

188

Tabidi, M. H. 2011. Impact of Storage Period
and Quality on Composition of Table
Egg. Adv. Environ. Biol., 5:856-861.

Tilki M. and Inal S. 2004. Quality trails of goose
eggs. 1- Effect of goose age and storage
time of eggs . Arch .Fur Geflugelk . 68;
182—186.

Tilki, M. and Saatci, M. 2004. Effects of storage
time on external and internal
characteristics in partridge (Alectoris
graeca) eggs. Revue Méd. Vét., 155:561-
564. :

Walsh, T. J., Rizk, R. E. and Brake, J. 1995.
Effects of temperature and carbon
dioxide on albumen characteristics,
weight loss and early embryonic
mortality of long stored hatching eggs.
Poult. Sci. 74: 1403-1410.



