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ABSTRACT |
total of 252 fresh table eggs sorted into
standard, large and-extra-large sizes were
either refrigerated or held at room temperature
and used to study their weekly weight losses
(WL), specific gravity (SG), egg index (EI), yolk
index (YI) and albumen height (AH) over a six
week period. The results showed that among
room-stored eggs there were declines (P <0.01)
in AH, YI, SG and EI but an increase in WL with
increased egg size. Similar trends in response to
long storage were observed except that EI was
not affected (P>0.05). The depressive
inBuences of long storage and larger sizes on egg
zguality observed in room - stored eggs
“diminished with refrigeration. The general
patterns of quality deterioration show that,
irrespective of egg size, six-week refrigerated
eggs had better quality indices than one-week
old room-stored eggs. There was nio significant
(P>0.05) influence of egg size on guality
changes during storage. Based on the results, it
was ‘concluded that in the absence of
refrigeration and when eggs are sold in assorted
sizes, table eggs should be consumed within 2
weeks of lay and larger eggs should be used first.
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INTRODUCTION

It is necessary to deliver eggs to the
consumers while fresh because it is a delicate
food product subject to rapid deterioration. In
addition, the shell egg does not lend itself to
accurate determination of the internal quality.
Many years ago, consumers judged egg
freshness by submerging the egg in brine.
Fresh eggs normally sank while the stale ones
floated. Although freshness does not affect the
nutrient quality, it does influence the cooking
and functional qualities of the eggs (American

does 1993; Accepted 26 January. 1996

Egg Board, 1981; Ikeme, 1987)

Several methods of preserving freshness of
table eggs have been employed (Olomu, 1975;
Tkeme, 1987 and Coleman, 1988) but. cold
storage at below 13° C has been found most
ideal (American Egg Board, 1981). The
evolution of efficient evacuation and
transportation systems in some parts of the
world has made it possible for eggs to reach
the consumers within bours of being laid.
However, the absence of these facilities and
services in Nigeria, apart from causing delays
in delivery to consumers, cannot guarantec the
quality of such eggs. Invanably,%)of various
hidden stages of deterioratign~ flood the
market. In addition, eggs hitherto offered for
sale in various separate sizes are now sold in
mixed sizes thereby depriving consumers of
choice of egg sizes. Separate influences of egg
size or storage temperatures.on egg quality
variations during storage; or periodic egg
quality surveys have been reported by some
workers (Fry and Newell, 1957;-Korslund et al, .
1957; Kraft et al, 1958; Card and Nesheim,
1975; Davies et al, 1986 and Ikeme, 1987).
However, there is paucity of infgemation as to
the effects of the interdependence of these
factors on quality variations. durmg storage.
This becomes very relevant given the
prevailing egg marketing situation in this
country. This study evaluates the. interactive
influences of egg size ana storage methods on
changes in internal quality and some external -
physical characteristics of table eggs at varying
periods of storage after lay.

" MATEBJALS AND METHODS

Egg Sanpmi.ny, 2nd Storage: _
A total of 25, brown presorted table eggs
were obtained from 39-week old Brown
Olympia birds in the Poultry Unit of the
College of Agricultural Sciences, Ogun State:
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University, Nigeria. The birds were fed on
normal commercial layezs mash containing
15.8% Protein and 3.02 Mcal/kg-ME. All eggs

were sorted and necessary sampling and -

measurements carried out within eighteen
hours of lay. Eggs were classified into weight
categories as described by David et al, (1986)
and shown in Table 1. Sampling was not
possible for the small size eggs apparently due
to the flocks advanced age in lay. Eggs were
weighed on the first day of collection and the
weights inscribed on their shells. Each egg size
was divided into two lots and each further
divided into seven weight equalised groups of
six eggs. One lot was stored in the refrigerator

at an average temperature of 8.25°C while the

other lot was stored at an average room
temperature of 28.08°C and a retative humidity
of 81%.

Egg Measurements: _

The initial values of egg index (EI) weight
TABLE 1: CLASSES OF TABLE EGGS
AND THE MEAN WEIGHTS OF
PRESCRTED EGGS

Ezgg Size Minimuam®* Mean Weights
Weight (g} (g¥s.e.) of sorted
eggs (n = 84)
Small 45 -
Standard 50 52.30%017
Large 55 56.93£0.15
Extra-Large 60 64.58+0.51

*Weight Classification described by Davis et
al (1986)

loss (WL) and specific gravity (SG) of the
intact egg and albumen height (AH) and yolk
index (YI) of the same egg when opened were
determined with one group of six eggs from
each of the six size by storage method
treatment combinations. All measurements
were repeated at weekly intervals for a total of
six weeks using the same number of eggs for
‘each treatment combination. All refrigerated
eggs were brought to room temperature before
evaluation. Egg index was measured as the
ratio of the distance along the widest width to
that of the longest length and expressed as a
percentage. The linear measurements were
taken with vernier calipers. Weight losses were
measured by the difference in weights between
the initial weight and weights after 1,2,3,4,5
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and 6 weeks. The weight difference was
expressed as a percentage of the fresh egg
weight. Specific gravity was estimated as a
ratio of egg weight to its volume and expressed
as g/ml. The egg volume was estimated by
water displacement method as described by
Carter (1968). Yolk index was estimated as the
ratio of yolk height to the mean of its width
from two different expanses. The height was
measured using a tripod micrometer and the
width was measured using the vernier calipers.
Albumen height measured with the tripod
micrometer, was taken on the thick albumen
midway between its outer and yolk edges but
away from the chalazae. -

Statistical Analyses:

All data were analysed using the factorial
analyses of variance with egg size, storage
method, storage . period and their various
interactions as sources of variations. Means
were separated -using the Duncar’s New
Multiple Range Test as described by Steel and
Torrie {1980).

RESULTS

The analysis of variance (Table 2} shows
that storage method and period as well as thoir
interactions  influenced  (P<0.001) ak
measurements except the ogg index with
storage method having the most overiding
effect in all cases. The egg size influenced YI
(P<0.01), WL and EI (P<0.001) and AH
(P<005) but had no significant influence
(P>005) on SG. Significant influence of
size-by-storage method interactions were also
observed on AH (P<001) and WL
(P<0.001). Table 3 shows the interactive
effects of size and storage method on various
quality and physical characteristics of table
eggs. Generally with room-stored eggs, while
WL was on the rise, declines in AH, YI, 5G
and EI were observed as the- egg size
increased. However, refrigerated eggs, apart
from being better in quality than  their
respective room stored eggs, were not
different across sizes. Table 4 shows the
changes in quality characteristics of
refrigerated and room- stored eggs during the
six-week storage period. Generally as storage
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QUALITY CHANGES IN STORED TABLE EGGS

- TABLE 2: MEAN SQUARES' OF ANALYSES OF VARIANCE FOR SOME EGG
QUALITY AND PHYSICAL CHARACTERISTICS -

Sourcesof ©  df  AH Y wL . SG

Egg size(S) 2 a9%° o010 163467+ T 0001 1s14es0e
fomee 1 s 2504000 883.502°%* 0ax*** 27
gn:::m 6 26.680° ¢ 0210°% 1831300 oo 7086

C ’

SxM 2 6.944°* 0.004 13618°°

SxP- 1 1145 00 119

SYMxP 8 055 0008 e oMz 17289
Residual 200 1491 0,002 148 om0 117

**¢ P<0.001; ** P<00L; *P<005

" TABLE. 3: QUALITY AND PHYSICAL cmmrmmcs OF REFRIGERATED on
; _ROOM-STORED TABLE EGGS OF VARYING uzss

Size r— AH N S0 =
= _ Mo fem) R )
= B B =R B B

o  Refrigeration 040, 175 108" 3%
Extrdlarge . Room 0% oM 1O N

SE® a}ﬁ 00 oS Gy

armenmcdm(pm uhuipt:mmtdi_ffemt(?>0.ﬁ$).

lengthcncd, there were continuosly increasing
gaps in quality characteristics . between
refrigerated and room-stored eggs with the
former being better in all cases. For the catire
storage period, refrigerated eggs had YI
ydecline from 0.45 to 038 or 16% decline. The
Y1 of refrigerated eggs after six weeks was
hlghthheYlvalmoioalmcordedfor
‘room-stored . eggs - after the first week of
storage. At the end of six weeks, room-stored
cggshadYIdechnesofabouiTT%ﬁom its
initial value of 0.47 to 0.11, The trend in WL
mdwatcd that - unrefngeratcd eggs recorded
WL value about . seven times that for
refrigerated eggs after one week of storage.
"This indicated thai refrigerated eggs lost in
onc. week a wexght equivalent . lost by’
_,room-stored eggs in one day during the first

‘week ~ of storage. Subsequent comparative

losses were not as high. A total of 3.37% WL

“observed for refrigerated eggs after six weeks.

storage was similar to 3.55% recorded for
‘room-stored ‘eggs just after the first week of
storage. The maximmum mean WL value of
10.03% observed for unrefrigerated eggs at the
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end of the storage period was about three
times the value recorded for refrigerated eggs.
Table 4 also shows a rapid initial decline in
AH from a value of 6.32mm to 4.02mm or 36%
decline for room-stored ecggs. Subscquent
dechnemAHfortheeggswasgradualand
appeared to level off after 2 weeks of storage.
For refrigerated eggs the decline in AH was
minimal with an initial value of 6.26mm
decrcasmg to 546mm after the .sixth week.
Refrigerated eggs  showed no sngmﬁcant
(P>0.05) change in SG throughout the storage
period. However, room-stored eggs declined
significantly (P<0.01) after two weeks of
storage. The rate of decline in SG slowed
down afterwards and levelled off after 4 weeks
of storage. The lowest SG value of 1.07glml
recorded after 6 weeks for refrigerated eggs
did not differ significantly (P>0.05) frem
1.06g/ml recorded for room stored eggs after 3
weeks storage. The observed decrease in SG
after 6 weeks of storage for refrigerated and
room-stored eggs constituted 3.13 and 7.82%

respectively.
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TABLE & OUAI..ITY AND “PHYSICAL CHARACTERISTICS® OF REFRIGEHATED AND
"ROOM STORED m AT DIFFERENT STORAGE PERlODS

Storage AH Y1 El
i, (PO Method . () bl le)
(] : Room . 6.32 047 000 - lils T73.96
Refngcm 6.26a 0450 0.00 1.10a 7384
1 Room : 4.02¢ 031 3554 108 7415
Rcfngeunol 597 QA4¥n: 051 1.08bc 7441
2 318 26t 4194 10%: 7304
; 574 0.44epc 109  10Babe. 7397
3. Room - 2.50, 017 . . 5.90c 1.06es . 7427
Refrigeration 5.80s 0426 1Tt  10Bae 7414
4 Room = - 2.8 017 692 103 %
N . Refrigesation . . 355 040cs 242« - 1.09%bc - 14%
3 " o 214 0.12 7.9 1.02 74X
: s ) - %y 0.410es " }.%. 1.0%6 75T
6 Room . 22 Ol - 50.31 }.%;c,f 7481
i ion . 038y - de .. 10Tk nsi
Refogerstion 378 . OofL 0283 000 0508
Means in the same column having similas subscripts are notdiffcrent (Pyoes) ' |

SEM = Standatd error (pooled) of the mcans

" Tharo wire changes i ogg fuale

mmmawmm,
stored at room . temperature
detmﬂadmnquhtypafuwlaﬂymtbcf-

The trwdsmthedeclme of*AHnd ¢}
‘measures of egg. -quality - Sty

size, Bgps
ﬁrstmkdwthanthoserehmed.

Thlsmmmntwnthlhe, reports of Fry et

al (1965) and Tkeme (1987), who reported that
quality declime of unrefrigerated eggs in the
first seven days was greater than that over a
period of 7 to 14 days or 14 to 21 days. On the
average,thcratuofdechncmAH YI and
WL of room-stored eggs were respectively 6.3,
53 and 2.6 times the yvalues for refrigerated
eggs. Albumen quality was measured in terms
of its height and not converted to Haugh Unit
(HU). This was done to avoid the bias
inherent in the measurement of HU as
reported by Eisen et al (1962). The authors
revealed that HU overestimates the albumen
.quality of eggs smaller than 56. 5g and
underestimates the albumen quality of those
greater than 56.5g. From the third week, the
"AH of room-stored eggs had declined below
3.0mm. In addition, the thick and thin albumen
had become miscible and inseparable. It had
also detached from the yolk and become
watery. Refrigerated eggs showed none of
these.upseveaatthcendofsxxweeksof
storage. The albumen was still firm and
attachéd to the yolk and the thick andthm
albumen were still discernible.

l’ﬁ&'lﬂl'ﬂ. D‘Jﬂ A 'ff.
-dmmmmwmﬂa
'(Baker,

Tiu’!lded‘aemgmntisﬁuwek

-:{dinauyuhamw.mmﬁrmg
mmmmbywm(m
"mmmmwnmmmhh
agmementmﬂl ‘carlier ‘reports by Romanoff,

(1949) and David et-al, (1986);

consmnable egph. shpu!d not be e
‘than~ two, weeks ' under " rooni-
temperatura In fact Olomu (1975) and ﬁw
(1990) had suggested the disposal of table ¢
wnthmoneweekoflaymabameof
storage. The = significant mﬂueile of egg
size-by-storage period interaction pa Juality
and physical characteristics of. tabh ggs is-an
indication that tbe m N e

‘independent  influences outhe  yari

measurements. It is expec(ed. therefor
the variations observed. in WW _
of storage would bold ft)l’ the l’lnsﬂ
sizes tested in this study. mmasad
losses with s:zeobsavedm O
couldbeduetohl‘wm"ct-WM
positive corrclation’ have been shows to: exist,
betwceneggwc@andsm&qem(m
1975). Losses in egg wei ,,;mdwmqmwﬁﬁ
diffusion ofmolstnrcmdgase&
The rate of diffusion: is in« cased at .haghy
temperature. - Eggs undqt

1953) - presumably -due to ~groster
offatcom(mmdadwj.F
Heathaal(lm)hlveshwntbatagcm,?

g ¥
: gy T :‘r‘a_r;
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lay amd temperatwre have very strong influence .

on egg quality. However, influence of age on
" egg quality is greatly redwced in refrigeration.
It is apparcm from the results of-the current
study that refrigeration suppressed not only
the effects of storage period but also
cffectively the influcace of egg size (Table 3).

The i width and length of the eggs as
components of egg indices or shape did not
change throughowt the six week period. The
indices of the Standard and Large eggs were,
however, higher than for Extra-large eggs. It is
not known if variations in EI could be directly
linked to changes in egg quality. It is, however,
known that increase in egg length and breadth
_inurease surface area of shell eggs (Carter,
1975; Olori and Sonalya 1992). Larger surface
area, in turn, enhances outward diffusion of
volatile materials, hence increased WL as
observed in Extra-large eggs. Losses in egg
weight  while  the egg volume remains
unchadged will undobtedly resul ia decline in
SG of emgs. Factors that cobance WL,
therefore, will result in 84 deciine. A
revealed in rhis study, storzge period and
ncthoa, more than size, have grea: influcnce
in this regard.

The pattern of egg purchase in this country
is such that majority of consumers purchase
eggs in small quantities more from retailers
than wholesalers or at farm points. In fact for
most consumers, especially those without cold
storage facilities, eggs are purchase only if
and when the need arises. The cggs are
maintained at ambient temperature by most if
not all the dealers and are usually offered for
sale in assorted sizes. The volume of sales
obviously detcrmimes how long an egg stays
with the retailees md invariably its internal
- quality status at the time of sale. Since it is
-chfﬁcult for consumers to determine the age of
an egg, it is advisable that his choice be made
among the smaller eggs. The alternative is to
purchase, at farm locations, eggs that can be
consumed within two weeks. Even in such a
situation larger eggs are better consumed first.
It should however be born in mind that the
quality of an egg normally at its best when
Areshlv laid strongly influences its quality at
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any’particular time (Card and Nasheim, 1975;

- Davis et al, 1986). The initial quality itself is
also inflyenced by many factors including flock

breed and strain, age in lay and diet (Ruth e

al, 1960; Noles and decll 1966; Davis et al,

1986).
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