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Quality of Eggs Handeled and Stored
by Different Methods

Y. Afifi, Al Obeidah and G.AR. Kamar

A timal Breeding Department, Faculty of Agriculture,
LCalro University, Giza, Egypi,

WO BREEDS and their jwo reciprocal crosses were used to study

the effect of storage periods, storage temperature and transparta-
tion on egg quality. The two breeds were White Leghorn and Rhode
Island Red, Thirty birds from cach brecd and cross were use
for each treatment. Ten eggs were used per individual for each
test. Characters studicd were 1 Egg weight, volk weight, tota]
albumsn volums, percentage of thick albumen to iotal albumen,
volume of thick albumen, albumen hieght, yolk hieght, shell thick-
ness (at the broad end, at the arrow end, at the waist and their
average), deformation, shape index, breaking strength, specifile
gravity including air cell, specific gravity without air cell and volume
of air cell. Quality of egg was found to be influenced by storage
Yeriods, storage temperature and transporation. Shell guality
was aflceted greatly by storage temperature.  Deformation pro-.
ved o be the most practical mathod for msasuring shell quality

Loss in weight is one of ihe most obvious r_:'1af1gcs ig1 ag'zng esa. [t;iql C_Mt:d
chiefly by the evaporation of moisturs, af iu‘st_ prcnmpally from the D:].::t’lultl.
Almost immediately after the egg is laid, ths air cell is produced by the (;\)Liil -
raction the egg contens as they cool from the hen’s body tcljlpera:turc fto 'itle
temperaiure of the external cnvii‘onmpnt (Le; et al., 1943, ’ E.,‘himte 0 \’:l"c E‘r
loss is positively related to the holding pcrm‘ﬂ and t‘c_mperm‘uul, iliom:l.}lod;
1949), For the changes occuring in egg and shell quality b;r‘ holding perio
and temperature, many workers ussd diffzrant meth;?:j"-; for stormgheggs,
different holding temperatures (ORR and Sayder ; 1959 and Fletcher ef
al. ; 1959).

The aim of this work is to study the effect of storage temperature, and

it zriods ; ell quality for two
transportation and storage psriods on egg contents and sh ; et
breedlg, namely, White Leghorn and Rhode Tsland Red and their reciprocal

Crasses.

*Ministry of Agric., Institute of Animzl and Poultry Production, Giza, Egypt.
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Material and Methods

A series of expetiments was done at the Agriculture University, Wageningen,
the Netherlands. Fggs of equal numbers of two breeds, Wite Leghorn {(WL)
and Rhode (RIR) and their reciprocal two crosses where used. Pullets
were trapnested and the characters described in table 1 were measured on
each egg in the following cases :

1. Fresh eggs.
5. Stored eggs after 1,4, 7, 14, and 21 days.

2 Stored eggs at 5-9°C and 20°C with refative humidity of 60 -65%.
and of 70-75% for three weeks of storing.

4. FEggspacked and nonpacked, to examine the effect of transportation
on eggs. Transportation effect was ex amined here by dropping, with a- fixed
angle, a case of standard packedeges (full box with 360 cpgs on key trays)
from two metres hight.

Each group contained {0 birds. Ten eggs per bird had been tested for
the characters mentioned in table 1, The remaining eggs were used to study
the influence of packing and grading according to weight on breakage during.
transportation.

Methods of determination

1. Specific gravity: At 4 p.m., eggs Were weighted on a Mettler balance.
After weighing, specific gravity was determined by weighing the egg under
water at 20°C using the same balance with a special attachment. During
weighing in water air bubbles were avoided to ensure the correct reading.
Specific gravity was caleulated as follows :

Specific gravity = Egg weight / Egg volume, where
= “m [ ot
Egg volume = Beg weight — Egg weight in water.

2. Shape index : Shape index was determined by a semi-automatic
apparatus (Van Toorn) which gives a direct reading of the index. without
measuring the breadth ane length separately.

3. Deformation: This is a rather new method of determination of the
resistance of the shell against deformation without damaging the shell. Tt
was measured with a special apparatus designed by Schoorl snd Boersma
(1962). This apparatus measures the bending of the ege, under a certain load
(500 ¢g). The deformation was measured on the waist part of the egg. Measu-
ring on that place was chosen because the shell at the waist shows lcss variabi-
lity and may thus give higher correlation coefficient with shell thickness.
Reading of deformation were on 0.001 mm.

4. PBreaking strength @ The mg¢ asurernents of breaking strength were
made with a device constructed especiaily for this purposc. This apparatus
is designed in a way such that a pressure is applied on the egg by a blot placed:
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on the large of end the egg.  Ths source of pressure was by maans of granu-
lated lead shot. When ths lead was poured, ths pressure on the shell was
produced. As soon as the shall is broken ths legd stops pouring antomati-
cally ; the quantity of lead pouted is weighted on the sama apparatus gives
the breaking strength in kilograms and grams,

The ordinary gnalysis of variancs was practiced. Correlations were
caleulated batv_veeu the different charasters. Only the significant correlations
are presented in the results ; the insignificant ones were neglected.

TABLE 1. Symbols aad deseriplion for the characters studied,

Symbols Deseription of the traits

A—Egg Quality
EW . . .| weightof eggin grams.

Yw. . . .| Yolk weight in grams,

TA . - .| Total albumen volume (mi).

TA% . .| Percentage of thizk albumen to total albumen,

YA. . . .| Volume of thick albumsen in relation to ege weizht.
AH . . .| Albumen hight (mm).

YH . . .| Yolk hight {(mm).

SL. . . .| Shape index.

VC . . .| Volume of air cell by weighing the ege under water

with air chamber fijled with water,

B— Shell Quality

D .. ..| Deformation of the egg under 500 grams pressure
on the blunt end. .

BS. « . .| Breaking strenght measured at the blunt end.

SG . . .| Specifiz gravity including air chamber.

SGW . .| Specific gravity without air chember.

SB. .. .|l Shell tt{ickne-ss at the broad and (0.01 mm).

SN . . .| Shell thickness at the narrow end (0.01 mm).

SW. . . .| Shell thickness at the waist (0.01 mm)

88 . . . .| Average of the three measurements of thickness,
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Resulits and Discussion
Bread effect

No much differences are observed betweeen the two breeds and their
crosses in the average egg weight; fignres obtained are around 59.6 g, (Table 2)
Total thich albumen, velume of thick albumen and albumen and yolk hight
showed almost the same means in the two purebreds. The values obtained fm'-
the two crosses are much lower. Dillermnces between breeds and crosses
for these characters to be highly significant. Yolk weight showed a sﬁghlﬁ
increase in weight in behalf of the two crossss over the purebreds
Mostageer and Kamar (1961) found such conclusion in Fayoumi, White
Leghorns and their two crosses. :

TABLE 2. Mean values for the characlers studicd for the two breeds aud their CrOsses

; —
Breeds and crosses ‘|

e wi | mm | we | &w batwees ot
—_— S !_' l——_—_'
EW - . 59.62 59.66 59.61 l 59.83 0.16
yw .. 1770 17.60 18.04 l 18.48 \ 5,194+
™ - . 32.34 32.59 32415 { 32.62 1.19
TAY - 53.73 £2.98 46.04 48.03 | 3105
AA. . . 17.41 17.30 14.86 15.72 24 04x5
HY . . 0.51 0.53 0.44 0.44 52.90%%
YH . . 1.91 1.90 1.85 1.83 28,72k
St ... 73.87 74.26 73.67 73.87 1.29

7 O 0.78 0.77 0.94 0.94 21,2384
D... 18.17 18.85 1939 18.76 2.07

BS . .| 38115 38918 3817.2 3758.5 0.85
SG . . 0.76 i 0.76 0.72 0.71 19,20 #8<
SGW . 0.91 0.91 0.91 0.91 0.97
8B o « 34.63 34.22 33.90 33.84 1.26

SN .. 35.16 3484 34.28 34.46 \ 1.65
SW . . 34.79 34.64 34.24 34.19 | 0.7

33 |‘ 34.86 34.57 74.14 |‘ 34.17 \ 1:3

# Significan! at 5% level #% Siapificant at 1Y% level,

Egypt. J. Anim. Prod., 15, No. 2 (1975)



BGES STORED BY DIFFBRENT METHODS 201

Specific gravity showed significantly lower means in the two crosses
cempared to purebreds which had almost the same mean. Volume of air
cell showed the reverse trend, the two crosses had much higher means compa-
red to purebreds.

Effect of storage periods

Egg weight and contents were influenced to a great extent by storage
periods, the egg decteased in weight by aging from 60.5 at the first day of
storage to 58.1 g. at the 21 st day (Table 3). The same holds true with all
the characteristics of egg components except yolk weight which suffers no loss.

TABLE 3. Effect of storage periods on the characters studied.

| Storage time in days
] F values
Tem \“— ] 1 1 thetween)
\ 1 | 4 | 7 14 21 Periods
= i | e -_—
LW lf 60.53 | 60.63 59.73 55.39 58.11 12,694
YW . 17.59 17.81 17.95 18.35 18.06 2.15
Ta . . 33.23 32.80 32.18 32.43 31.47 8.56%#
TAY, .! 59.50 ‘ 53.43 49.08 47.33 41.61 80.03%*
VAL ‘l 1979 17.53 | 15.79 15.35 13.15 77.29%%
AR . 0.63 0.52 0.46 0.42 0-39 144.79%%
YH . 1.96 ! 1.92 1.88 1.82 1.79 61.40%*
L, 73.88 I 74.04 73.51 4. 61 73.46 4.10**
NE . 0.45 0.61 0.78 1.06 1.41 272.04%*
D .. 18.86 19.16 19.04 18.28 18.63 0.82
BS .| 3778.5 3782.8 3730.4 3880.2 3927.3 1.49
5G . 0.82 0.79 0.75 0.71 0.63 183.07%»
BGW _ 0.91 0.91 0.90 0.92 0.91 1.45
SB. . 34.50 34.14 34.11 34.33 33.64 0.82
SN . 34.90 34.71 - 34.72 34.94 34.13 0.92
SWw. . 34.464 34.35 34.45 34.45 34.30 Q.14
88 . 34.70 34.44 34.43 34.61 34.02 0 60

* Significant at 5% level, = Sianifeant at 1% level,
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TA %, decreased from 59.5 at the first day of storage to 41.6 at the 21 st
day. AH decreased also from 0.63 for the fresh eggs to 0.39 at the 21 st.
day of storage. This agree well with Romanoff (1949) who found that loss
in aging egg is caused cheifly by evaporation of moisture, mainly from
albumen.

Specific gravity decreased after 21 days of storage from 0.82 to 0.63 while
air cell volume increased during this period from 0.45 to 1.41. Fromda ez al.
(1953) found seasonal variation for specific gravity of about 1.070 in January
to 1.031 in March.

Mean values for shape index in different storage periods showed very
similar values although differences proved to be significant. Sterkie (1956)
reported that egg shape is influenced most by the isthmus, according to some-
authors, and by the uterus, according to others.

Effect of storage temperature

Yolk weight showed a high significant increase by increasing storage
temperature (Table 4). Albumen characteristics decreased greatly by increa-
sing storage temperature. It may be concluded, that water evaporated from

cgg in warm storage is mainly from albumen.

Shell thickness decreased markedly in warm storage, differences proved
to be highly significant. “The Vant Hofl rule’” of linear ratio stztes that
(within a certain limits) the the speed of chemical reactions is doubled or
trebled (that is, increasec by 260 or 300 percent) for an incrcase of 10°Cor 18
oC in temperature, or is increased by 20 to30 percent for an increase in tempe-
ture of 1°C Sanuel 1945). This may clarify the decrease in shell thickness
observed, since chemical reactions is thought to increase in egg by increasing
storage temperature, and shell is the only source of menirals for chemical
reactions, Warren and Schnepal (1940) obtained thinner egg shells almost
immediately after experimentally increasing the environmental temperature
from 20°C to 32.5°C, a recovery jn shell thickness occured after a subsequent
decrease in temperature. Also Wilhelm (1940) and Brant et al. (1953)
reported from their work on high environmental temperature and shell thick--
ness, that the usual pattern followed is a graduval thinning of the shell.

Breaking strength decreased also owing to the decrease in shell thickness.
Specific gravity, measured with or without air cell, sccms to have the same
trend. Heuzer and Norris (1946) reported thet breaking strenght is greatly
influenced by environment, it is lower during July and August than during
the Winter. Specific gravity is highly correlated withs shell thickness and
also with bregking strength. Baker er al. (1958) and Godfrey (1949)
reported highly significant positive correlations between the last two items.
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TABLE 4. Effect of storage temperatare on the traits studied

Storage temperatures
F values
Ttem . | between storqge
Cool (5-9°C) | Warm (20 °c) | temperature
RHY, 60-65%, | RHY 70-759

EW . .... 59.77 5959 - 0.46
YW oo, 17.63 18.27 13.60%#
TA . ..., 32.65 32.19 5.00%
TAS .. .. 51-37 49.01° 12.37%%
o . 16.80 15.84 14, 2g%%

V. N 0.49 0.48 2.15

2 SR 1.87 1.88 2.49
B o 5 5o p s 74.93 72.51 86.96%=#
V& oo s 0.85 0.87 1.16
B0 E o . . | 18.74 18.85 ) 0.10
BS e v v g o 3690.4 3949.1 19.07%*
SG C e 0.7 0.73 17c4%*
SGW . ... 0.9 0.89 14.59%
8B v 34.63 33.66 G.20%#
SN e 35.14 34.23 8.8g%s
o 35.00 33.92 9.86%*
T S : 34.93 33.04 C 1.0
* Significant at 5% level. ** Significant at 1% level.

Ejfect of transporiation

It is quite clear that during transportation, most large eggs had been
craked and the remainder were relatively the smallest ones (Table 5). Yolk
weight, total albumen and volume of air cell have relatively lower means, while,
albumen hight, yolk hight and specific gravity have relatively higher means.
Small eggs seems to have thicker shell and accordingly higher breaking streng-
th and specific gravity which can be conculded from the resulls obtained here.

Egypt. ]. Anim. Prod,, 15, No. 2 (1975)
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TABLE 5. Effect of method of traasportation 0a the characters studied.

Item | Packed l Nonpacked
R, T N | == .- N

EW . ... ‘| 58.71 || 60.66 |
YW - 0o | 17.43 | 18.47 1|
A e & o 31.57 \ 33.27
TAY 50.86 49.53
7 TR 16.13 16.52
w © w5 0.50 0.47
i 5 5 e o 1.89 \ 1.86
T U 73.93 73.90
WA e B 0.79 0.93
B s v \ B T |
Bl w2 5 33487 3790.7
SG .o - 0.76 0.72
SGW 0.92 0.89 \
B o s = 34.30 33.99
SN ... 34.67 34.70 ||
W o s 34.73 34.20 \
SS . .. - 34.57

l 34.30 ‘

I values
(between metheds

58.13%%
35.70%*
70, 18%%
3.92
2.40
21..61%%
23.75%%
0.01
47.41%*

0.69
30.95%*
81.06%*
30.89%*

0.91

0.90

++ Gigpificant at 17 level.
Correlutions

Egg quality

Egg weight is
volume and yolk hight, while volume
(Table 6).
(1957), Hale (1954), .
tage of thick albumen to total albumen (TA %) 158
with volume of albumien (VA) (r= 0.912), and
albumen hight (AH) Rr = 0.327). Onz of the

of thick albumen
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significantly correlated with yolk weight total albumen
was highly significant
Similar results were reported by many woker such as Dickerson
Jaap ef al. (1952), Jaffe (1964) and Quinn (1963). Percen-
ignificantly highly correlated
significantly correlated with
most intersting results is that
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TA Y, is correlated with both shape index and volume of air cell, the latter

being negative. Correlation obtained between v

olume of cell and specific:

gravity is also high and negative (r = -0.584). Values of r obtained between
volume of thick albumen and total albumen, and between albumen and yolk

hight are positive and significant.

Shape index was significantly correlated’

only with TAY, and VA. One may suggest that egg shape is determined
by albumen volume. Dickerson (1957), kinney and Lowe (1968) and Kinney
et al. (1968), reported estimates around -0.12 for the correlation between.

albumen quality and egg shape.

TABLE 6. Phenotypic correfations between the traits studied,
A-Eggo quality

EW TA | TAY, VA r SG
YW . .| 0.314%
TA . .| 0.290% I l
VA . .| 0.42 0.494 | 0.912
A .| 0.327* | 0.385
YH . .| 0.308% [ 0.315%
St | 0.333% | 0.385
ve f | 0.379 —0.584
B-Shell quality
|
/ SB. SN [ SW ’ ss BS D 5G
SN . .| 0.712
SW. . .| 0.804 0.775
SS. . .| 0.028 0.885 | 0.96l
BS. . .| 0.340% | 0.238% | 0.312% | 0.351%
Bis s ‘ 0.460 | 0.389 0.403 0.542
SG . . 0.431 | 0.354° | 0.361 0.300%|—0.556
SGW ) 0.420 | 0.445 0.412 0.355 |—0.641 0.651

0 Only the significant figures are procented,
* P =005
r =001
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Shell quality

Many workers had calcylated high positive correlation valyes for thick-
ness of the different regions of the shell {Moigan, 1932 ; Movikoff et al., 1249 ;
Godfrey, 1949 ; Rouch, 1939 ; aand il ef af., 1969). Their figures agree
well with those obtined in fhis study.

The correlations between the thickness of the different parts of the shell
characteristics (excapt deformationjare all highly positive. These figures agree
with the finding of Morgan (1932). Novikoff et al. (1949), Godfrey (1949) and
Rauch (1959). Schootl and Boersma (1962) reported a negative correlation
between shell thickness and deformation.

Tt may be concluded that deformation method, is a reliable measurement
for shell quality. This measurement gives a good estimate without damaging
‘theegg. On the other hand, specific gravity is not a very religble measurement
for shell quality unless precautions are taken to prevent weight loss of the
egg by evaporation prior to the determination.
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