Egyptian J. Nutrition and Feeds (2011) 14 (2) ;: 289-299

EFFECTS OF SUPPLEMENTING LAYING HENS DIETS WITH ORGANIC
SELENIUM ON EGG QUALITY DURING STORAGE.

Mona S. Ragab
Poultry Production Department, Faculty of Agriculture, Fayoum University, Egypi.

(Received 8/5/2011, Accepied 20/8/2011)

SUMMARY

Fayoumi (F) strains at 42 wks of age were used to evaluate the effects of two dietary levels of Se
as Sel-Plex (0.1 or 0.2 mg/Kg diet) on egg quality during storage. Equal numbers from each
strain were divided randomly into 3 equal treatment groups of 83.birds each (75 hens and 8 cocks each). Birds
were placed in 6 floor layers pens (three for each strain). the 1™ group was fed the basal diet, while the 2™ and
3" groups were fed the same diet but supplemented with one of the two levels (0.1 or 0.2 mg/Kg diet) of
selenium (Se) as Sel-Plex, The experimental period lasted for 23 weeks (from 42 to 65 wks of age). The
quality of 200 eggs per treatment was determined at different storage periods (50 at zero day: 50 at seven: 50
at 14 and 30 at 21d). Results obtained could be summarized in the following: Eggs from GM hens were
heavier than those from F hens, with more albumen% but less shell thickness. yolk%, shell%. yolk index%
and shape index%. Eggs from [aying hens fed diet containing 100 mg Se/ton diet as Sel-Plex had highest
yolk color and albumen%. Eggs from laying hens fed diet containing 200 mg Se/ton diet as Sel-Plex had
higher shape index%, while. those from layers fed the control diet had higher shell% and lower shape
index%. As the period of storage of eggs increased, albumen%, yolk index% and HU decreased. with the
greatest increase in the percentage of the yolk. As the hens ages increased, yolk color, shell thickness and
yolk% increased significantly, however, the sheli%, yolk index% and HU score decreased significantly.
Interaction between level of addition of Se as Sel-Plex and period of storage indicated no significant
differences in egg quality except, yolk color and yolk index%. Eggs from hens fed diet containing 100 and
200 mg Se/ton diet as Sei-Plex at zero d of storage had higher yolk color and yolk index%, respectively,
while, eggs from hens fed diet containing 200 mg Se/ton diet as Sel-Plex at seven d of storage had lower yolk
color and yolk index%. The age of hens and period of storage interaction was significant for the volk color,
shell thickness, percentages of shell, yolk index% and HU. Yolk index% and HU decreased with increasing
storage periods from zero to 21d at 51 wk-old birds. Regardless of the strain level of addition of Se as Sel-
Plex had significant positive correlation with shape index%. Age of hens had significant positive correlation
with shell thickness, yolk color and yolk%, while the correlation was negative for shell%, yolk index% and
HU. Period of storage had significant positive correlation only with yolk%, while the correlation was negative
for albumen%. yolk index% and HU.
It could be concluded that Se yeast as Sel-Plex (200 mg Se/ton diet) fed to Golden Montazah and
Fayoumi laying hens improved egg quality during storage and may add value o market eggs.

3 total number of 498 (450 laying hens and 48 cocks) birds of Golden Montazah (GM) and

Keywords: selenium as Sel-Plex, laying hen, egg quality, Golden Montazah, Fayoumi, storage period of
egg.

INTRODUCTION

Selenium (Se) is an essential trace efement for human and animal health. It was found to be an integral
part of the glutathione peroxidase enzyme (Rotruck ef &/, 1973). Glutathione peroxide takes part in the
cellular defense against oxidative damage of cytoplasmic structures by catalyzing the reduction of
hydrogen peroxide and lipid peroxides (Watanabe et o/, 1997 and Payne, 2004),

Selenium is occurring in organic and inorganic forms. The organic form is found predominantly in
grains, fish, meat, poultry and dairy preducts (Klein, 2004). Traditionally, Se has been added to poultry
diets via inorganic sources, such as sodium selenite (Na,SeQ;) or selenate or as organoselenium
compounds {selenoamino acids, mainly selenomethionine {SM)). Research has shown that organic Se is
more bioavailable than Se in sodium selenite (Cantor er al., 1982), therefore, organic sources of Se, such
as Se yeast, have been explored as an alternative to inorganic supplementation (Payne et ai., 2005). The
use of organic Se results in less Se being transferred to the environment through feces and more Se is
deposited into body tissues and eggs (Cantor ¢f af,, 2000; Patton, 2000; Payne et al., 2005 and Utterback,
et al., 2005)
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Organic sources of Se, i.e. from Se-enriched yeast (SY) have received considerable attention
{Schrauzer, 2000, 2001). Seienium-enriched yeast is produced by growing Saccharomyces cerevisiae in a
Se-rich nutrient medium, under conditions of sulfur limitations. This encourages the uptake of Se to form
Se analogues of organic compounds of sulfur, i.c. SM (Reilly, 2006 and Cattaneo et al, 2008). The
majority of the commercial preparations of Se-yeasts contain mainly SM. Levels of SM have been
reported to range, in different preparations, from 54% to 74% of total Se (Rayman, 2004 and Cattaneo et
al, 2008). In this respect, Combs and Combs (1986) suggested that organic Se sources, such as SM or SY,
were actively absorbed and directly incorporated into protein. Cantor and Scott (1974) ; Swanson (1987);
Cantor et al. (2000) and Payne et af. (2005) indicate that SM is deposited in the egg to a greater extent
than S5. If SM is deposited into the egg directly as SM, then it is possible that the Se in SM would not be
available, or at least not immediately, for incorperation into glutathione peroxidase, which could protect
whole egg (shell and fluid) from free-radical damage.

The laying hens requirement for Se ranges from 0.05 to 0.08 ppm depending on daily feed intake, this
requirement can be met by natural feedstuffs in the diet, but these feedstuffs vary widely in Se
concentration depending on the region that they are grown (NRC, 1994), and thus it is common practice
in the poultry industry to supplement laying hens diets. The maximum allowed Se inclusion leve! in the
United States is 0.30 ppm.

Storage of eggs is common practice in commercial poultry production, both in the case of hatching
eggs and those destined for human consumption. Egg storage has several benefits, such as reducing the
number of individual incubations and providing flexibility to meet market demands, however, storage can
alter some characteristics of the egg including loss of water, carbon dioxide, and a subsequent increase in
the pH of the albumen (Decuypere et al, 2001). On the other hand, the physical appearance of an egg
makes the first impression upon the consumer. If the product does not meet perceived expectations,
consumer confidence diminishes. The structural quality of the shell egg is important to the processor
because eggs that are structurally sound will arrive to the consumer in the best condition. Furthermore,
high interior quality is of importance to egg products manufacturers because it allows for better separation
of components without crossover contamination, especially when producing albumen products (Scott and
Silversides, 2000 and Jones and Musgrove, 2005). The conditions normally required in egg storage room
is 13°C with a relative humidity of 75% (Deeming, 1997).

Internal egg quality is frequently assessed by measurements of the height of the inner thick albumen
or a function of this such as the Haugh unit score (HU) which decreases with decreasing egg freshness,
Wakebe (1999) has shown that addition of organic Se to laying hens diets can moderate the sharp decline
in the HU of stored eggs. Changes in albumen quality during storage are described equally well by
albumen height and HU (Silversides and Villeneuve, 1994}, HU decrease during storage (Kahraman-
Dogan er al., 1994 and Jones er al., 2002). Furthermore, the age and production stage of a hens affect
shell structure and consequently the rate of diffusion through the pores of the eggshell during storage
(Etches, 1996).

Little previously conducted research has tested Sel-Plex as a method for improving the egg quality of
long-term stored eggs laid by local strains. The objective of this study was to determine if Sel-Plex would
improve egg quality for two Jocal strains (Golden Montazah (GM) and Fayoumi (F) laying hens) and to
investigate the importance of age, strain of the hens and the period of storage on egg quality during
storage.

MATERIALS AND METHODS

This study was carried out at El Takamoly Poultry Project, Fayoum, Egypt, from December, 2007 to
February, 2008 (agel) and from March to May, 2008 (age 2). A total number of 498 birds (450 hens and
48 cocks) of Golden Montazah and Fayoumi strains at forty-two weeks of age were used in this
experiment to evaluate the effects of two dietary levels of Se {supplement) as Sel-Plex (0.1 or 0.2 mg/Kg
diet) on egg quality during storage. Birds from each strain were wing banded and divided randomly into 3
equal treatment groups of 83 birds (having nearly similar body weight) each (75 laying hens and 8 cocks
each). Birds were placed in 6 floor laying pens (three for each strain), which contain wood shaving litter
(open system). The 1™ group was fed the basal diet (Table1) and served as control group (unsupplemented
with Se) while the 2™ and 3" groups were fed the same diet supplemented with two levels of Se (0.1 or
0.2 mg/Kg diet, respectively) as Sel-Plex in the form of Se yeast. Selenium yeast as Sel-Plex (Alltech
Inc.) contains 1000 mg Se/Kg Sel-Plex and produced by the fermentation of yeast (Saccharomyces
cerevisiae) in a high Se medium. The experimental period was lasted for 23 weeks from 42 to 65 weeks
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of age. Feed and water were offered ad libitum. Artificial light was used beside the normal day light to
provide 16-hour day photoperiod.

Table (1): Composition of the basal diets.

Item,%a Fayoumi Golden Montazah
Yellow corn, ground 67.00 66.00
Soybean meal (44%CP) 16.50 22.00
Comn glutein meal 1.00 1.50
Wheat bran 3.22 1.22
Calcium carbonate 7.20 7.20
Sodium chloride 0.30 0.30
Vit. and Min, premix ' 0.30 0.30
Monocalcium phosphate 1.40 1.40
DL~-Methionine 0.08 .08
Totai 100.0 100.0
Calculated analysis% ™
Crude protein 15.45 16.46
Ether extract 2.82 2.76
Crude fiber 3.21 315
Calcium 3.04 3.05
Available phosphorus 6.41 0.41
Methionine 0.34 0.36
Methionine+Cystine 0.61 0.64
Lysine 0.73 0.7
ME, kcal /Kg 2761 2776
Cost (£.E./ton)’ 1504.0 1575.0

TFach 3.0 Kg of the Vit. and Min. premix contains: Vit. A, 10000000 1U; Vit. D; 2000000 1U; Vit. E.
1000 mg; Vir. K3, 1000 mg; Vie. BI, 1000 mg; Vit. B2, 500 mg; Vie. B6, 1500 mg: Vit. Bi2, 10 mg:
biotin. 50 mg; folic acid, I mg; niacin, 3000 mg; Ca pantothenate, 1000 mg: Zn, 50 g: Cu,4 g; Fe, 30
g Co. 01 g Se 0.1g: 1 03g Mn 60gandanti-oxidant, 10 g, and complete to 3.0 Kg by calcium
carbonare. '

? Aceording to NRC, 1994,

? dccording to the local market price af the experimenial time,

Two batches of e‘ghgs {each of 200 eggs/treatment/strain) were collected from the 3 treatments pens for
each strain at the 51™ and 65™ weeks of age to study the egg quality during storage. The 1* group, 50
eggs from each treatment were collected and stored for 21d; the 2™ group 50 eggs from each treatment
were collected seven d after the first set of eggs (cold-stored for 14 d) and the 3" group 50 eggs from each
treatment were collected seven d after the second set of eggs (cold-stored for seven d) and the later group
50 eggs from each treatment were collected seven d after the three group (cold-stored for zero d).

The temperature during storage was monijtored continuously and maintained at 15+1°C, and a
humidifier kept RH constant at 78+2%. At regular intervals after collection (zero (not stored); seven; 14
and 21d) the quality of 50 eggs per treatment was determined. Eggs that were laid overnight were not
used for the experiment. Fresh eggs were collected and measured within 2 h of being laid.

At sampling, eggs were weighed to the nearest 0.1g and broken onto a flat surface where the height of
the albumen to the nearest 0.1mm was measured half way between the yolk and the edge of the inner
thick albumen by using an electronic albumen height gauge. The yolk was separated from the albumen
and weighed and, yolk visual color score was determined by matching the yolk with one of the 15 bands
of the “1961, Roche Improved Yolk Color Fan”. The same person performed all of the yolk color
determinations. The shells were dried at room temperature for 3 d and weighed; egg shell thickness,
including shell membranes, was measured using a micrometer at three locations on the egg (air cell,
equator, and sharp end). The weight of the albumen was calculated as the difference between the weight
of the egg and the weight of the yolk and shell. Haugh unit score was applied from a special chart using
egg weight and albumen height which was measured by using a micrometer according to Haugh (1937).
Egg shape index%: (Carter, 1968) and yolk index% (Well, 1968) were calculated.
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The collected data were subjected to ANOVA with the General Linear Models (GLM) procedure of
SPSS software (SPSS, 1999) included the main effects of strain, level of addition of Se as Sel-Plex,
period of storage and age of hens and the two way interactions between these factors. Treatment means
indicating significant differences (P<0.01 and P<0.05) were tested using Duncan's multiple range test
{Duncan, 1955). Correlation analyses were performed using the procedure CORR of SPSS User's Guide,
(SPSS, 1999).

RESULTS AND DISCUSSION

Data of supplementing laying hens diets with organic Se on egg quality during storage are
summarized in Tables (2 to 6). Concerning the strain effect (Table 2), the eggs from GM hens were
heavier than those from F hens, with more albumen% but less shell thickness, yolk%, shell%, yolk
index®% and shape index%e.

In this respect, a number of studies have reported the major influences on albumen quality are the
strain and age of laying hens, eggshell quality, and storage time and conditions (Silversides and Scott,
2001). The albumen height differs between strains (Poggenpoel, 1986; Toussant ef al., 1995 and Scott and
Silversides, 2000). Williams (1992) reviewed factors that affect albumen height. A few nutritional factors
have been implicated, but, overall, nutrition is relatively unimportant, the major influences on alburmen
height are the strain, age of the laying hens and storage time and conditions.

Concerning the effect of level of addition Se as Sel-Plex (Tabile 2}, no significant effect were observed
on egg quality except, yolk color, albumen%, shell% and shape index%. It is clear that laying hens fed
diet containing 100 mg Se/ton diet as Sel-Plex had highest yolk color and albumen%, while,
insignificant differences were detected among other level as compared to the control diet. Laying hens
fed diet containing 200 mg Se/ton diet as Sel-Plex had higher shape index%, while, those fed the control
diet had higher shell% and lower shape index%.

Our results also disagree with Arnold er a/. (1973) and Payne (2004) who reported that HU were not
improved by SS supplementation. While, Wakebe (1999) show that addition of organic Se to laying hens
diets can moderate the sharp decline in the HU of stored eges.

Concerning the effect of period of storage (Table 2). The results indicated that Sel-Plex
supplementation significantly (P<0.05 or P<0.01) affected egg quality during.all experimental storage
periods studied except, shell thickness, shell% and shape index%, as the period of storage of eggs
increased, albumen%, yolk index% and HU decreased, with the greatest increase in the percentage of the
yolk and the change in yolk color was unclear.

Numerically, long period of storage resulted in a greater percentage of shell and shape index (the
difference is not significant) and a lesser percentage of albumen, yolk index (this may be due to vitelline
membrane elasticity also decreased, which could lead to yolk more easily rupturing as consumers crack
the eggs, Jones and Musgrove, 2005) and HU when compared with those fed the contro! diet (Table 2).
On the other hand, the HU score decreased significantly, from 64.79 in fresh eggs (zero d of storage) to
61.21 after 14 d of storage and then to 52.66 after 21 d of storage (Table 2).

These results are in harmony with those obtained by Pappas er al. (2005) who reported that the rate of
decline of HU with storage was significantly greater in the low organic Se treatments compared with high
Se treatments (linear trend). Also, Hill and Hall (1980); Silversides (1994) Scott and Silversides (2000);
Niemiec ef al. (2001); Silversides and Scott (2001) and Davis and Reeves (2002) noted that the albumen
height of all eggs is at maximum when the egg is laid and decreases with increased storage time.
Extended cold storage led to decreases in albumen height and HU, while, shell strength was not affected
(Jones and Musgrove, 2005). While Vieira and Moran (1998) indicated that with increases storage time of
broiler breeder influence intérnal and external egg quality as egg weight and yolk percentages increase
and albumen and egg shell percentages decrease and these changes effects embryo development.

These results disagree with those of Wakebe (1999) who show that addition of organic Se to laying
hens diets can moderate the sharp decline in the HU of stored eggs. Silva er al. (2008} indicated that
internal and external egg quality of broiler breeder eggs were not significantly affected by different
storage time of eggs. Also, Fasenko e al. (2001); Pappas et al. (2005) and Abdel-Azeem (2009) reported
that duration of storage did not have an effect on egg weight or on the weight of various egg components
such as yolk, albumen, or shell weight. Patton (2000) reported that SS or SY supplementation of 0.30
ppm had no effect on HU values in eggs on d 0, 21, or 42 compared with eggs from hens fed the basal
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diet. Wakebe (1998); Patton (2000) and (Payne, 2004) reported that SY reduced the deterioration of the
albumin after the egg is laid, which would slow carben dioxide loss and maintain alburnin quality.

Table (2): Effects of supplementing laying hens diets with organic selenium (Se) on egg quality
during storage (main effect).

Shell
Egg Yolk : Albumen, Yolk, o Yolk Shape Haugh

ftemns weight.g  color thtcnl](?ness, % % Shell,% index.%  index.% unit
Strain
Fayoumi 47978 6.52 0.385" 35.93° 33.34° 10.7* 42.97* 77.36% 60.33
Golden 53.90* 6.43 0.360° 57.45% 32.76" 9.79® 41.64° 75.90% 59.86
Montazah
+SEM’ 0.21 0.06 0.002 0.18 0.17 0.05 0.21 0.16 0.66
Level of Se addition as Sel-Plex %mg/ton diet)

0.00 51.04 6.33 0.373 56.51° 33.09 10424 42 42 76.15% 59.02
100.00 50.74 6.69* 0.371 LYAbL 32.67 10.16® 42.47 76.79" 61.28
200.00 51.03 6.42° 0.374 56.40° 33.38 10.208 202 76.96* 59.99
+SEM 0.26 0.08 0.002 0.22 0.21 0.06 0.25 0.20 0.81
Period of storage (day)

0 51.56 6.81* 0.373 5747 32.56" 10.26 44.42* 76.77 64.79*
7 51.16° 6.178 0.374 57.0148 32.83b 10.17 41.46° 76.58 61.73%
14 50.20° 6.298 0.370 56.585¢ 33.20% 1022 42,558 76.27 61217
21 50.82® 6.64* 0.374 56.01€ 33.59° 10.40 40.79¢ 76.90 52.66%
+SEM 0.30 0.09 0.002 0.26 0.24 0.07 0.29 0.23 0.94
Age of hens (wk)

at 51 51.15 5,985 0.369° 56.89 32.578 10.6* 4582% 76.45 63.154
at 65 50.72 6.97" 0.376" 56.50 33.53* 9.978 38.788 76.81 57.05°
+SEM 0.23 0.07 0.002 0.20 0.19 0.06 0.23 0.18 0.72

" TPooled SEM. a,..b. and A, ... C. values in the same column within the same item followed by different superscripts
are significantly different (at P <0.05 for ato b ; P <0.01 for A 1o C}.

Concerning age of hens, as the hens ages increased, yolk color, shell thickness and yolk% increased
significantly, however, the shell%, yolk index% and HU score decreased significantly (Table 2).

These results are in harmony with those obtained by Pappas er /. (2005) who reported that the HU
score of the egg albumen from 23-wk-old birds was higher than that found in the albumen of 27-wk-old
birds. Also, Hill and Hall (1980) and Silversides {1994) reported that as the age of the hens increases, the
albumen height decreases and total amount of albumen increase. However, Pappas er al. (2005) the
weight of the egg and its components (yolk, albumen and shell} were greater at 27 wk compared with 23
wk of age.

Interaction between strain and level of addition Se as Sel-Plex presented in Table (3} indicated no
significant differences in egg quality among all dietary treatments including the control group except yolk
color. Fayoumi and GM hens fed diet containing 100 mg Se/ton diet as Sel-Plex had higher yolk color,
while, GM hens fed control diet had lower yolk color.

The strain by period of storage interaction was significant only for the percentage of albumen, yolk
and yolk index, the increase in the percentage of yolk and decrease in percentage of albumen of F eggs
were greater than those of GM eggs after seven d of storage, long period of storage (21d) with GM
resulted in a lesser percentage of yolk index (Table 3).

Interaction between strain and age of hens presented in Table (4) indicated no significant
differences in egg quality except egg weight, yolk color and shell thickness. At 51 and 65 wk-old birds,
eggs from GM hens were heavier than those from F hens. At 65 wk-old birds, eggs from F hens were
higher in yolk color than those from GM hens, but as the age of the hens increased, the increase in the
yolk color from GM hens was less than that of eggs from F hens.

The shell thickness, increased for GM hens with increasing age. With increasing age, the increase in
the percentage of yolk and decrease in percentage of albumen of F eggs were greater than those of GM
eggs; however, the difference is not significant {Table 4).

Interaction between level of addition Se as Sel-Plex and period of storage presented in Table (4)
indicated no significant differences in egg quality except, yolk color and yolk index%. It is clear that
eggs from hens fed diet containing 100 and 200 mg Se/ton diet as Sel-Plex at zero d of storage had higher
yolk color and yolk index%, respectively, while, eggs from hens fed diet containing 200 mg Se/ton diet
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as Sel-Plex at seven d of storage had lower yolk color and yolk index%.

Table (3): Effects of supplementing laying hens diets with organic selenium (Se) on egg quality
during storage (interaction of strain * level of Se addition as Sel-Plex (mg/ton diet) and
strain * period of storage/day).

Eez  yo 5"l jbumen,  Yolk,  Shell,  Yolk  Shape  Haugh
ltem wc1§ht color th:::_:lmmess, % % % index,% index.% unit
Strain * Level of Se addition as Sel-Plex (mg/ton diet)

0.0 4826  6.54™ 0.385 55.86 33.27 10.9 43.15 76.68 58.37

Fayoumi 100 4802 665 0,385 56.40 32.93 10.7 43.09 77.62 61.22

200 4764  6.38% 0.384 55.53 33.81 10.6 42.68 71.77 61.41

Golden 0.0 53.81 6.]2: 0.361 57.16 32.91 9.95 41.69 75.61 59.67

Montizah 100 5345  6.72 N 0.356 57.93 32.41 9.65 41.85 7595 61.34

200 5443 6.46" 0.364 57.27 32.95 9.76 41,36 76.14 58.57

+SEM! 0.37 0.11 0.003 0.31 0.30 0.09 0.36 0.28 1.15
Strain * Period of storage (day)

0 48.06  6.86 0.388 56.655CP 32.48°P 10.9 45 124 77.55 64.69

Favourmi 7 4770 617 0.388 55.49° 33.88 10.7  41.80°¢ 7737 61.79

Y 14 47.71 6.28 0.379 56.06"F 33.2878C 107 42.70%¢ 7695 61.10

21 47.88 678 0.383 55.53F 337148 108 4226%¢ 7757 53.77

0 5452 677 0.358 57 69%8 32655 966 43.72° 76.00 64.90

Golden 7 54.62 6.17 0.359 58.534 31.79° 9.68 41.11€ 75.79 61.67

Montazah 14 5269 629 0.362 57.108C 33.12%%C 978 42.39%¢ 7559 61.33

21 5376 6.49 0.362 56.49°PE 33 484BC 100 3932° 76.24 51.55

+SEM 0.43 0.13 0.003 0.37 0.35 0.10 0.42 0.32 1.36

TPooled SEM

a,....b and 4, .. C, values in the same column within the same item followed by different
superscripts are significantly different (at P <0.05 forato b ; P <0.01 for A to C).

Table (4): Effects of supplementing laying hens diets with organic selenium (Se) on egg quality
during storage (interaction of strain * age of hens (wk} and level of Se addltion as Sel-
Plex {mg/ton diet) * period of storage/day ).

Egg Yolk Shell  Albumen, Yolk  Shell, Yok  Shape  Haugh
ltem weight, color th]cmkll::ss, % % % index,%  index,% unige
Strain * Age of hens (wk)

Fayoumi at 51 47.68¢ 5.93° 0.385* 56.18 3274 1t 46.62 7732 6332

4 at6s 4827 711 0.385% 55.69 3394 104 39.32 7739 5735

Golden at 51 54614 6.02° 0.353° 57.59 32.40 10.0 45.02 75.58 62.97

Montazah  at65  53.18% 6.84° 0.367° 57.31 3312 956 3825 76.23 56.75

+SEM’ 0.33 0.10 0.003 0.28 027  0.08 0.32 0.25 1.02
Level of Se addition as Sel-Plex {mg/ton diet) * Period of storage (day)

0 52.16 6.28 0.376 57.45 3204 105  43.49"8C 76.73 63.32

0.00 7 5112 6.52180 0.376 56.54 3326 103 42.58%P 75.83 60.90

) 14 4968 6.29° 0.371 56.45 33.16 104 42.12%PE 7568 61.24

21 51.19 6.057F 0.371 55.60 33.91 10.5 4].49°F 76.34 50.62

0 51.62 7.184 0.368 5767 3227 10.1 44.56*® 77.10  65.52

100.00 7 51.10 6.26%7F 0.368 57.64 3234 100 41.63°°F 76.40  64.02

: 14 5043 6.395¢0 0.371 57.21 3262 102 43.13%° 76.22 61.59

21 49.80 6.9148 0.376 56.15 3345 104 40.55PE 77 41 53.99

0 50.91 6.81°5¢ 0.374 56.39 33.38 10.2 45214 76.48 65.53

200.00 7 5127 5.72% 0.379 56.85 3239 102 40.15% 77.49 60.26

: 14 50.49 6.18¢DF 0.369 56.07 3383 101 4239%PE 7690 6080
21 51.46 6.96%8 0.373 5629 - 3341 10.3 40.33F 76.95 53.38
+SEM 0.53 0.15 0.004 0.44 0.43 0.13 0.51 0.39 1.63
Tpooled SEM

a....b. and A, .. E, values in the same column within the same item folfowed by different
superscripts are significantly different (at P <0.05 forato b; P 20.01 for A to E).

Interaction between level of addition Se as Sel-Plex and age of hens presented in Table (5) indicated
no significant differences in egg quality except, yolk color and shel1%. It is clear that laying hens fed diet
containing 100 mg Se/ton diet as Sel-Plex at 65 wk-old birds had higher yolk color and a lesser
percentage of shell.
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The age of hens and period of storage interaction (Table 5) was significant for yolk color, shell
thickness, percentages of shell, yolk index and HU. Yolk index% and HU decreased with increasing
storage periods from zero to 21d at 51 wk-old birds and the change in yolk index% and HU was unclear
at 65 wk-old birds. 1n this respect, Pappas et al. (2005) found that at 23 wk of age the HU of eggs from
birds fed diets supplemented with Se as Sel-Plex did not decrease after 14 d of storage; however, this was
not evident in the older {27 wk of age ) birds.

Correlation coefficients estimate:

The importance of the studied traits was investigated using correlation analysis for each level of
addition Se as Sel-Plex, age of hens and period of storage for F, GM and both strains are presented in
Table 6.

Table (5): Effects of supplementing laying hens diets with organic selenium (Se) on egg quality
during storage (interaction of level of Se addition as Sel-Plex (mg/ton diet)* age of hens
(wk) and age of hens (wk) * period of storage (day)).

Egg Shell Shape
weight, Y% ihickness, Albumen.  Yolkog e, Yok igex  Haush
color Yo Yo index % o unit
g mm %o
Level of Se addition as Sel-Plex {mg/ton diet)* Age of hens (wk)
0.00 at 51 50.67 5.99¢ 0.369 56.70 32.73 10.6" 4647  75.76 61.73
‘ at 65 5140  6.66° 0.378 56.33 33.45 10.3° 38.67 76.53 56.31
10000 5! 51.14 5.93¢ 0.368 57.15 32.32 10.5"™ 4559  76.83 64.38
: at 65 50.33 7.44% 0.373 57.19 33.02 9.79* 39.35 76.74 58.19
0000 A5 51.63 6.00° 0.371 56.81 32.65 10.5%™ 45,72 76.76 63.33
: at 65 5044  6.83° 0377 55.99 34.11 9.86° 38.32 77.16 56.66
+SEM' 0.41 0.12 0.003 0.35 0.33 0.10 0.40 0.30 1.24
Age of hens (wk) * Period of storage (dav)
0 51.55 5.73F 0.367° 57.60 32.06 10.4%8  47.65%  76.39 7166
at5] 7 51.40 5795 037378¢C 57.03 32.41 10.6* 45578 76.28 65378
14 5098 612 037278 56.40 32.93 10.7* 45208 76,14  61.96%C
21 5066 6,280 0.365° 56.51 32.87 10.6* 4488%  77.00 53.59¢
0 51.58 7.90% 0.379%8 56.74 33.07 1028 41.19° 7716 57.92°
at 65 7 50.92 6.55% 0.375"%¢ 56.99 33.26 9.77¢ 37.34% 76838  58.08C"
14 4942 645 0.3685¢ 56.76 33.48 9.76° 39.90° 7639  60.46%°
21 50.98 6.99° 0.382% 55.51 34.31 10.2° 3670 76.80 51.73F
+SEM 0.47 0.14 0.004 0.39 0.38 0.11 0.45 0.35 1.43
Pooled SEM

a,...b, and A.... F, values in the same column within the same item followed by different
superscripts are significantly different (at P <0.05 forato b ; P <0.01 for A 10 F).

As shown in Table 6, in F and regardless of the strain, level of Se addition as Sel-Plex had significant
positive correlation with shape index% (P<0.01). In F strain, age of hens had significant positive
correlation with yolk color and yolk% (P<0.01), while the correlation was negative for shell%, yolk
index% and HU (P<0.01). In GM strain, age of hens had significant positive correlation with yolk color,
shell thickness (P<0.01) and shape index% (P<0.05), whereas significant negative correlations were
found between age of hens and each of EW, shell%, yolk index% and HU (P<0.01). Regardless of the
strain, age of hens had significant positive correlation with shell thickness (P<0.05), yolk color and yolk%
{P<0.01), while the correlation was negative for shell%, yolk index% and HU (P<0.01).

From Table 6 it is also shown that in F strain, period of storage had significant positive correlation
with yolk% (P<0.05), while the correlation was negative for albumen% (P<0.05), yolk index% and HU
(P<0.01). In GM strain, period of storage had significant positive correlation with yolk and shell%
(P<0.05), whereas significant negative correlations were found between period of storage and each of
albumen%, yolk index% and HU (P<0.01). Regardless of the strain, period of storage had significant
positive correlation only with yolk% (P<0.01), while the correlation was negative for albumen?%, volk
index% and HU (P<0.01).

In conclusion, the results of this study indicated that feeding laying hens diets containing Se as Sei-
Plex improved egg quality of laying hens during storage, on the other hand, Se yeast fed to laying hens
may add value to market eggs.
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Table (6): Correlation coefficients between egg components and level of selenium (Se) addition as

Sel-Plex (mg/ton diet), age of hens (wk) and period of storage/day.

Jtem wfi%jl © Yolk thisclli‘:iss Albumen, Yolk, Shell, Yolk Shape Haugh
N b color > % % % index,%  Index% unit

Effect of level of Se addition as Sel-Plex (mg/ton diet)

Fayoumi 0.080 -0.057 -0.020 -0.031  0.055 0.097  -0.029  0.166** 0.09

dolden 0.092  0J00 0048 0006 0007  0.067 0022 0085  -0.037

Montazah .

Regardless

ofthe shaiy 0014 0018 0013 -0.010  0.030 0.072 <0026  0.124**  0.028

Effect of age of hens (wk)

Fayoumi 0091  0.440** -0.007 -0.085 0.210** -0365** -0.682** 0.013 -0.249%*

Golden A0.161%% 0.336** 0231%* -0.040 0.117 0.242%*%  -0.681%* 0.126*%  -0.248*x

Montazah

Regardless o641 0300%* 0.102* -0.058 0.160%* -0.270** -0.675** 0.063 -0.249%*

of the strain

Effect of period of storage (day}

Fayoumi 0.102  0.026  -0.068 -0.125% 0.133* _ -0.009  -0.177** -0.008  -0.337**

Golden 0,098 -0.016 0049  -0.166** 0.132*  0.139*  -0.260** 0.037 -0.369**

Montazah

Regardless -

ofthe siain 0077 0006 0007  -0.147%* 0.134**  0.058 -0213**  0.013 -0.353**

** Correlation is significant at the 0.01 level,
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