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ABSTRACT  
 

 The experiment was conducted to investigate the differences in the components of egg white proteins 
between three different breeds of chickens (Dandarawi, Fayoumi as local breeds and Lohmann Selected 
Leghorn as standard breed) and as attempt to find a relationship between these proteins and live body weight at 
different ages.  

Band densities of egg white proteins showed significant differences (P ≤ 0.05) among the three breeds 
studied. This implies that some breeds express more or less proteins in the same band than others which needs 
more investigations with 2-D SDS PAGE to confirm. 

 The results of differences between breeds in grow-out performance in live body weights at 8 and 12 
weeks of age exhibited that Fayoumi was significantly (P ≤ 0.05) higher in the live body weight compared to 
Leghorn and Dandarawi. On the other hand, Leghorn recorded a significant (P ≤ 0.05) higher live body weight 
at 16 weeks of age and at the puberty compared to the other breeds. Leghorn attained puberty weight 
significantly (P ≤ 0.05) earlier than both of other breeds. 

    The results of correlation coefficients of egg white PAGE protein band densities with grow-out 
performance in three breeds of chickens displayed that there was a significant negative and positive correlations 
between densities of some bands and live body weigh at different ages. These results indicate that the analysis of 
egg white proteins could be included in selection index to improve live body weight at different ages during 
growing period. 
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Introduction 
Selection, in animal breeding, refers to the choice of parents for desirable characteristics in future 

generations (Nesheim, et al., 1979; Rose, 2001).  
Performance of layer chickens has been improved since the 1940s. This improvement can be part ascribed 

to progress in nutrition and management programmes. However genetic factors are also an important component 
of this improvement (Stevens, 1991). Live body weight and weight at sexual maturity are variables within others 
that have been improved including the rate of egg production, the size and quality of eggs, eggshell strength and 
color, age at sexual maturity, disease resistance and the feed efficiency (Nesheim et al., 1979; Stevens, 1991; 
Gowe et al., 1993; Rose, 2001). 

Quantitative genetics has been applied in the poultry industry since 1950. After thirty generations in which 
to achieve an improvement, there have been some dramatic improvements in the performance of strains 
(Stevens, 1991).   

In the past Barker et al., (1970 and 1971) studied egg white proteins using electrophoretic technique. Also, 
the authors found that egg white proteins could be used as fingerprint to identify wild bird species and families.       
The first proteomic investigation of hen egg white was done in 2001 by (Desert et al., 2001). To improve the 
knowledge of this biological fluid, the most usual and recently developed electrophoretic methods have been 
used. Brodacki et al., (2001) found that the phenotype frequencies of fast–migrating prealbumin, transferrin and 
ovalbumin, ovoglobulins: G3, G4 and G2 and conalbumin were obtained from the electrophoregrams of 
horizontal polyacrylamide gel electrophoresis.  
         SDS-PAGE is currently the most commonly used electrophoretic technique for the analysis of proteins. 
This is due to ability of the strong anionic detergent SDS when used in the presence of disulfide bond cleaving 
reagents such as β- mercaptoethanol or Dithiothreitol (DTT) to solubilize, denature and dissociate most proteins 
to produce single polypeptide chains. The resulting SDS protein complexes can then be separated according to 
molecular size by electrophoresis in gels containing SDS. Also the resulting SDS- protein complexes have 
identical charge densities and migrate during electrophoresis according to their molecular weight (Dunn, 1993; 
Rabilloud, 2000 and Abeyrathne et al., 2013).    
           Mann, (2007) used 1-D PAGE and LC-MS/MS to identify 78 chicken egg white proteins, 54 of which 
were identified in egg white for the first time. Some previously known egg white components not characterized 
by amino acid sequences before, such as α-2-macroglobulin.  
         Genetic variation, both within and between breeds, is essential for the genetic improvement of domestic 
animals. Loss of variation will restrict the selection for desirable economic characteristics within current 
commercial lines. The genetic variation is one of the bases to know the change of selection value in the 
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population (Zang et al, 2002ab; Miguel et al., 2005; Li-Chan and Kim, 2008). The genetic variation can show 
with allele characters from the specific locus of body tissue like blood, egg white and yolk (Mahfudz et al., 
2011). Blood and egg white have different locus of protein (Mahfudz et al., 2011). The protein loci from egg 
white are ovalbumin, conalbumin and lysozim and there are still many others which could be used to study the 
genetic variation (Mahfudz et al., 2011 and Abeyrathne et al., 2013).   
         The goal of this work was to study the differences in the components of egg white proteins between 
different breeds of chickens as an attempt to find a relationship between these proteins and live body weight at 
different ages which could help in selection programmes to improve productive traits of chickens special 
Egyptian local strains. 
 
Materials and Methods 
 
Location, Experimental Birds and Management of the Flock: 
 
          The study was performed at Poultry Experimental Station, Animal Production Department, Faculty of 
Agriculture, Al-Azhar University, Cairo, Egypt.  Dandarawi and Fayoumi as local strains and LSL as synthetic 
(commercial) strain were used. The experiment was lasted from hatch to age at first egg laid. A standard 
photoperiod was performed during experimental period. Birds were housed on the floor pens until 16 weeks of 
age. Then 30 birds form each strain were randomly selected and transferred to separate pens in battery cages 
until first egg laid.  
         Hens had free access to feed and water allover the experimental period. The conditions of housing and 
management of birds for all groups were similar during the experimental period and all birds were healthy and 
clinically free from disease. The experimental diets were isocaloric and isonitrogenous and were formulated to 
meet the requirement of growing period according to National Research Council, 1994 (NRC, 1994). The 
compositions of the experimental diet and calculated analysis are presented in Table (1). 
 
Table 1: Composition and calculated analysis of the layer diets for different breeds of chickens.  

Ingredients 1 – 8 weeks 9 – 17 weeks 18 to pubirty 

Ground yellow corn 8.8% 56.5 59.5 60.39 
Soybean meal 44% 14.5 21.1 14.29 
Corn gluten meal 60% 14.5 5.39 8.7 
Wheat bran 15.7% 10 10 10 
Dicalcium phosphate 1.91 1.72 1.77 
Limestone 1.47 1.41 4.07 
Vitamin and mineral premix* 0.3 0.3 0.3 
Sodium Chloride (NaCl) 0.3 0.3 0.3 
DL-methionine 0.06 0.09 0.02 
L-lysine-HCl 0.46 0.19 0.16 
Total (Kg) 100 100 100 
Calculated analysis    
Crude protein% 21.03 18.54 17.57 

ME. Cal/Kg feed 2903 2804 2802 
C/P ratio 138.04 151.24 159.48 
Calcium% 1.05 1 2 
Available Ph.% 0.48 0.45 0.45 
Lysine% 1.2 1.03 0.85 
Methionine% 0.47 0.4 0.36 
Methionine + Cystin% 0.85 0.74 0.69 

*Composition of vitamins and minerals premix. Each 3Kg of vitamin and minerals mixture contain: Vit. A 10000000 IU, Vit. D3 2000000 IU, 
Vit. E 10000 mg, Vit. K3 1000 mg Vit. B1 1000 mg, Vit. B2 5000 mg, Vit. B6 1500 mg, Vit B12 10 mg, Niacin 20000 mg, Pantothenic acid 
10000 mg, Folic acid 1000 mg, Biotin 50 mg, Choline chloride 500000 mg, Copper 4000 mg, Iodine 300 mg, Iron 30000 mg, Manganese 
60000 mg, Zinc 50000 mg, Cobalt 100 mg and Selenium 100 mg. 

 
Experimental design and procedures: 
  

A total number of 180 birds (60 birds for each strain) were used in the present study. The birds were 
randomly housed on floor pens and then in battery cages as previously mentioned. 
 
Experimental data:  
Live body weight data: 
 

Individual body weights of experimental birds were recorded to the nearest (0.1g) at 8, 12 and 16 
weeks of age. Body weight was also recorded at onset of egg laid which refers to weight at puberty.  
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Chemicals, equipment and reagents: 
 

All chemicals that used in the present study were purchased from Sigma Chemicals Co. Apparatus used 
in this study was from Cleaver Scientific Ltd, UK, Model V10-WCDC, size 20x10cm dual slab cell (SDA-
PAGE). All reagents used in this study were prepared according to electrophoresis instruction manual of Bio-
Rad Com and Laemmli (1970).  

   
Electrophoresis method: 
    Sample preparation   

Egg white (Albumin) samples were taken from the chosen breeds after measuring egg quality traits. 
Then the egg white was mixed with distilled water at ratio of 1:10 v/v (1v egg white: 9v H2O) for each egg 
separately then the samples were homogenized using MSE sonocator at 28 db for 10 minutes. Subsequently the 
samples were aliquoted in tubes and stored at -20OC until used. 

  
Running sodium dodecyl sulfate–polyacrylamide gel electrophoresis (SDS- PAGE) 
   

SDS polyacrylamide gel electrophoresis was carried out according to Laemmli (1970) and Bio-Rad Co 
instruction manual.  

Egg white samples were prepared to electrophoresing under reducing condition by mixing three 
volumes of sample loading buffer to one volume of diluted egg white of (10% v/v) sample. Samples were heated 
at 95°C for 5 minutes before loading onto the polyacrylamide gel using long-neck micropipette tips. Gels were 
run at constant voltage of 150V until the sample tracking dye ran out from the gel.  Following electrophoresis, 
the gels were removed and proteins were visualised by staining in Coomassie brilliant blue R 250. A broad 
range (200: 14.4 kDa) molecular weight standard marker was used for comparison. The gels were scanned and 
kept in 1% acetic acid then stored in fridge or at room temperature. 

 
Statistical analysis: 
  

Data were subjected to analysis of variance using General Linear Models procedure of SAS software 
program package (SAS, 1988). Significant differences among means were separated by Least Squares Means. 
Data were analyzed by one way ANOVA using the following model.  
Yij = u + Ni + eij    Where Yij = the observed value, u = population means, Ni = the effect of strain, eij = the 
standard error. 
Proc Corr was used to test the correlation relationships among variables. Proc Tabulate were also used to 
compare the frequency of different protein bands among strains. Chi2 was used to test the significance of 
frequency differences among strains. 

 
Results and Discussion 
 
Description of electrophoretic PAGE egg white proteins profile of different breeds  

   SDS-PAGE analysis of egg white protein of three breeds of chicken  

The result of the analysis of the migration of the egg white proteins appeared from Dandarawi (DB), 
Fayoumi (FB) and Lohmann Selected Leghorn (LSLB) on the gel are presented in Figure (1).  This figure shows 
that there are many protein bands in each lane of each sample of the different breeds. Some of these protein 
bands wre heaver (thicker) or abundant proteins than others which are less abundant inside the same breed. In 
lane number 28 in LSLB, it's clear to see three protein bands between size of 84 to 45 kDa. However, some 
samples contained more protein bands than others especially in the top of lanes, which mean that some protein 
bands are absent and others are present. Nevertheless, all lanes approximately contain the same numbers of 
protein bands. This gel contains some faint bands in the top of the gel also some in the bottom. In the middle 
region of the gel there are some heavier bands between 84.0 kDa to 29.0 kDa (Fig. 1).  There are some samples 
were repeated such as samples number 25 and 29 in DB, samples number 30 in FB and LSLB. These repetitions 
indicated that the gel reflects a good reproducibility. Also this gel reflected a good separation of egg white 
proteins from the hens. 
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The differences in protein bands between samples within the same breed and between breeds may be due to the 
genetic variation among the breeds and within the breed. Moreover, it appears that further investigation (using 
proteomic analysis with 2D gel electrophoresis) is needed to clearly identify all the polypeptides evidenced in 
these electrophoregrams. 
 

 

Figure 1: SDS-PAGE analysis of hen egg white proteins of DB, FB and LSLB breeds of chicken.  

        Samples were taken from the chosen breeds. The egg white was mixed with distilled H2O at ratio of 1:10 

v/v (1v egg white: 9v H2O) for each egg separately then the samples were homogenized using Sonicator at 

28 db for 10 minutes. Then one volume from sample was mixed with three volumes of sample buffer then 

15µl was loaded for each lane. Following the electrophoresis, the proteins were visualised by staining in 

Coomassie blue R-250 for 2h and destained overnight with the destaining solution.  The first lane from 

right side is broad range of molecular weight standard (MW STD), ranged between of 205 to 6.5 kDa. The 

first 8 lanes beside the MW STD were for LSLB, then 7 lanes for FB and 8 lanes for DB as shown on the gel 

of Fig. 1. The gel reflects a good reproducibility with the samples repeated. 

 

Egg white PAGE protein band densities   

        The separation of egg white proteins for three different breeds (Dandarawi, Fayoumi and Lohmann 
Selected Leghorn) revealed breed differences in percent protein band densities (Table 2) and figure (1). The 
obtained results showed that Dandarawi (DB) and Fayoumi (FB) chickens have significantly (P ≤ 0.05) higher 
densities of 184.3 kDa band compared to Lohmann selected Leghorn (LSLB). Meanwhile, DB showed 
significantly (P ≤ 0.05) higher band densities of 128.3 and 59.8 kDa than those of FB, however, band densities 
of 128.3 and 59.8 kDa in LSLB did not differ significantly compared with either DB or FB. Density figures of 
LSLB concerning the former bands laid between figures of DB and FB. Concerning the following band 157.1, 
107.7, 51.0, 46.3, 43.0 and 20.7 kDa no significant differences were found among the three breeds. Band 
densities of 31.1, 24.6 and 21.0 kDa in LSLB were 0.113± 0.079, 0.320± 0.291 and 0.077± 0.077 %, 
respectively.  However, these three bands are completely absent from DB and FB samples.  
       The most prominent  feature  of band densities of egg white proteins of the three  studied breeds are 
relatively lower densities of egg weight proteins of LSLB compared with local breeds specially DB. Meanwhile, 
LSLB showed the presence of light molecular weight proteins compared to the absence of these proteins namely 
31.1, 24.6 and 21.0 kDa in local breeds. The change of egg white proteins band densities during this study may 
be due to the differences between these breeds in genotype and phenotype variations. 
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Table 2. Breed differences of egg white PAGE protein bands densities (%).  
 

1MW  (KDa) 
 

184.3 157.1 128.3 107.7 59.8 51.0 46.3 43.0 31.1 24.6 21.0 20.7 

DB 2 0.960 A 
± 

0.124 

1.917 A 
± 

0.209 

2.397 A 
± 

0.248 

33.107A 
± 

1.145 

1.460A 
± 

0.229 

2.893A 
± 0.295 

42.453A 
±  2.493 

7.587A 
±  0.969 

Nil Nil Nil 
7.233A 

± 1.345 

FB 0.867 A 
± 

0.116 

1.850 A 
± 

0.291 

1.670 B 
± 

0.213 

33.077A 
± 

1.251 

0.667B 
± 

0.139 

2.973A 
± 0.308 

46.133A 
± 

2.305 

6.990A 
±  1.017 

Nil Nil Nil 
5.817A 
± 1.454 

L S L B 
0.421 B 

± 
0.094 

2.100 A 
± 

0.218 

2.193 AB± 
0.223 

35.920A 
± 

1.096 

1.050AB 
± 

0.177 

2.870A 
± 0.345 

39.463A 
± 

2.785 

7.990A 
±  1.424 

0.113 
± 

0.079 

0.320 
± 

0.291 

0.07
7 
± 

0.07
7 

7.457A 
± 1.116 

1Molecular weight (kDa) of eggwhite proteins analyzed by SDS-PAGE. 2 Least squares means ± pooled standard error. 
A,B, Means having different letter exponents among rows within columns are significantly different (P≤0.05). 

 
Frequency percent of egg white SDS-PAGE protein bands in chicken breeds 

  
Table (3) shows that the PAGE protein bands 128.3, 107.7, 51.0, 46.2 are significantly available in 100% 

of samples in the three breeds. Concerning the bands 31.1, 24.6, 21.0 are completely absent in DB and FB 
(100%) and very high frequency of absent bands in LSLB (93.33%) of 31.1, 24.6 kDa and 96.67% of 21.0 kDa. 
The differences in the three breeds in the former bands are insignificant. Concerning 157.1 kDa band is 
available in all birds of DB and FB (100%) and available in high frequency (93.33%) in LSLB. There were no 
significant differences among the three breeds in protein bands 59.8 and 43.0 kDa, where the frequency of 
available bands higher is than the frequency of absent bands of three breeds, however the differences are not 
significant. The bands 184.3 and 20.7 kDa are available in high frequency in the three breeds compared to the 
frequency of absent bands and the differences are significant. The differences among breeds in the frequency 
percent of PAGE protein bands are consistent.  
 
Table 3: Frequency percent of PAGE protein bands in Dandarawi , Fayoumi and  Lohmann Selected Leghorn breeds. 

Chi2 L S L B  F B  D B  1MW (KDa) 
 P 1 0 1 0 1 0 

*** 63.33 36.67 96.67 3.33 96.67 3.33 184.3 
NS 93.33 6.67 100.00 0.00 100.00 0.00 157.1 
*** 100.00 0.00 100.00 0.00 100.00 0.00 128.3 
*** 100.00 0.00 100.00 0.00 100.00 0.00 107.7 
NS 70.00 30.00 56.67 43.33 76.67 23.33 59.8 
*** 100.00 0.00 100.00 0.00 100.00 0.00 51.0 
*** 100.00 0.00 100.00 0.00 100.00 0.00 46.3 
NS 86.67 13.33 100.00 0.00 96.67 3.33 43.0 
NS 6.67 93.33 0.00 100.00 0.00 100.00 31.1 
NS 6.67 93.33 0.00 100.00 0.00 100.00 24.6 
NS 3.33 96.67 0.00 100.00 0.00 100.00 21.0 
** 96.67 3.33 66.67 33.33 86.67 13.33 20.7 

1Molecular weight (kDa) of eggwhite proteins analyzed by SDS-PAGE. 0 Band is not available.   1 Band is available.           
 ** (P≤0.01).      ***  (P≤0.001)           NS =  Non – Significant 

 
The significant differences found in protein band densities of these breeds may be refer to genetic 

variation between the breeds and may be relevant to the evolutionary history of the breeds. Also, different 
phenotypes of breeds and protein experessed observed in this study may reflect the diffrences of genotypes of 
these breeds.  Among its other applications, protein polymorphism can be used in phylogenetic studies or to 
create genetic characteristics of herds and breeds of animals (Brodacki et al., 2001).  Furthermore, all the 
studied hen stocks were in the state of genetic equilibrium in respect to the frequencies of the genes that encode 
the egg proteins of  white (Brodacki et al., 2001). The genetic variation is one of the bases to know the change 
of selection value in the population (Zang et al, 2002ab; Miguel et al., 2005; Li-Chan and Kim, 2008). The 
genetic variation could be noticed from the specific locus through analyzing blood serum, egg white and yolk 
(Mahfudz et al., 2011). Genetic variation, both within and among breeds, is essential for the genetic 
improvement of domestic animals. Loss of variation will restrict the selection for desirable economic 
characteristics within current commercial lines.  

In this situation, analyzing the frequencies of egg protein encoding genes, that there are no alleles that 
would be specific for a particular breed. All the studied hen stocks were in the state of genetic equilibrium in 
respect to the frequencies of the genes that encode the egg proteins of white (Brodacki et al., 2001 and Mahfudz 
et al., 2011).  
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The relationship between egg white PAGE bands with live body weight: 

The results of differences between breeds in grow-out performance are shown in Table (4). Achieved 
results of live body weights at 8 and 12 weeks of age exhibited that FB was significantly (P ≤ 0.05) higher in the 
body weight compared to LSLB and DB. On the other hand, LSLB recorded a significant (P ≤ 0.05) higher live 
body weight at 16 weeks of age and at the puberty compared to the other breeds, but there was no significant 
difference in the live body weight between FB and DB at the puberty. The results of this study are interesting 
and exciting and also indicated that FB was faster in growth rate than LSLB and DB up to the 12 weeks of age. 
While LSLB had a rapid growth rate than both of FB and DB breeds (local breeds) after 12 weeks of age until 
the puberty (Table 4). 

Age in days at the puberty for three different breeds is given in Table (4) which shows that  LSLB reach to 
the puberty significantly (P ≤ 0.05) earlier at 143 days compared to 157 and 160 days for DB and FB, 
respectively. The mean of egg weight in grams of LSLB was significantly (P ≤ 0.05) higher (56.75g) compared 
with FB (42.20g) and DB (41.69g), respectively.  

The results of table (4) may be refer to the LSLB as synthetic (commercial)  breed has been selected for 
many years to improve numerous traits such as egg production, body weight and disease resistance or for 
productive and reproductive traits so it became as specialized or standard breed. While local breeds such as FB 
and DB are not submitted for any programmes to improve their productivity. Also, selection, in animal 
breeding, refers to the choice of parents for desirable characteristics in future generations (Nesheim, et al., 1979; 
Rose, 2001).  

It could concluded that the study of electrophrogram  of egg white proteins is a prospective approach as 
a genetic markers to be used as a tool for genetic improvement of live body weight.  

 
Table 4 . Breed differences of grow-out performance. 

1Least squares means ± pooled standard error                                                                   

A,B,C, Means having different letter exponents among rows within columns are significantly different (P≤0.05). 

 

Correlation coefficients of egg white PAGE protein band densities with grow-out performance: 

        The results of correlation coefficients of egg white PAGE protein band densities with grow-out 
performance in three breeds of chickens are in Table (5).  There was a significant (P≤0.01) negative correlation 
(SNC) between density of band 128.3 kDa and live body weight at 8 weeks of age of LSLB. Similar SNC 
(P≤0.01) could be also noted between densities of bands 59.8 kDa, and 43.0 kDa and live body weight at same 
age of FB but there was a significant (P≤0.05) positive correlation (SPC) between density of band 46.3kDa and 
live body weight of FB at 8 weeks of age. Furthermore, SPC (P≤0.05) was also observed between densities of 
bands 43.0 kDa and 20.7 kDa and live body weight of DB at 8 weeks of age.   
The results of live body weight of these breeds at 12 weeks of age revealed that there was SNC (P≤0.01) 
between densities of bands 128.3, 59.8, and 20.7 kDa and live body weight of LSLB at 12 weeks of age. In the 
same time, there was SPC (P≤0.01) between densities of bands 107.7 and 46.3 kDa and live body weight of 
LSLB at the same age. Moreover, SNC (P≤0.05) was recognized between density of 107.7 and live body weight 
of DB at 12 weeks of age whereas at molecular weight of 20.7 there was SPC (P≤0.05) with the live body 
weight of same breed at the same age Table (5).  

The results of correlation coefficients of egg white PAGE protein band densities with live body weight at 16 
weeks of age showed that there was SNC (P≤0.01) between density of band 51.0 kDa and live body weight of 
LSLB at 16 weeks of age. While there was SPC (P≤0.05) between density of band 46.3 kDa and live body 
weight of LSLB at the same age. The results also showed that there was SNC (P≤0.001) between density of 
band 59.8 and live body weight of FB at the 16 weeks of age. On the other hand, there was SNC between 
densities of bands 128.3 and 107.7 kDa and SPC of density band of 20.7 kDa and the live body weight of DB, 
respectively at 16 weeks of age. It is surprised to know that there was no SNP or SPC between egg white PAGE 
protein band densities and live body weight at puberty for the three breeds of chicken that were under this study 
Table (5).  

 

Live body weight at 
puberty (g) 

Live body weight at 16 W 
of age (g) 

Live body weight at 12 W 
of age  (g) 

Live body weight at 8 W 
of age (g) 

Breed 

1126.73B 

±40.19 
886.83C 

±14.573 
621.00B 

±16.644 

1397.50B 

±15.793 
DB 

1148.39B 

±41.36 
966.17B 

±19.609 
732.58A 

±26.271 
511.00A 

±14.061 
FB 

1294.61A 

±46.431 
1170.53A 

±20.813 
707.17A 

±17.310 
428.85B 

±21.023 
L S L B 
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Table 5.  Correlation coefficients of egg white PAGE protein bands density with grow-out performance three breeds of chickens. 

1Molecular weight (kDa) of eggwhite proteins analyzed by SDS-PAGE. 

*(P≤0.05). **(P≤0.01).  ***(P≤0.001).  DB = Dandarawi    FB = Fayoumi.   LSLB =  Lohmann Selected Leghorn. 

 
It could be suggested that the phenotypes of the protein band densities were connected with live body weight 

at different ages but not with live body weight at the puberty. This means that selection for specific band density 
may improve body weight at specific ages during growing period. The obtained results indicated to the 
importance of polymorphic protein forms in the egg white to be a part of selection index. 

Finally, this comparative work highlighted the interest of electrophoretic technique (SDS-PAGE) 
which is now widely used with Coomassie blue staining for egg white analysis. Thus, techniques for precise 
separation such as IEF and 2D gel electrophoresis are needed to visualize more proteins spots corresponding to 
egg white proteins. This observation led us to think for initiating a new work for identification and 
characterization of these a lot of proteins found in the egg white proteins. 
 

Breed 1Molecular 
weight (KDa) 

Live body weight at 8 
weeks of age (g) 

Live body weight at 12 
weeks of age (g) 

Live body weight at 16  
weeks of age (g) 

Live body 
weight at   

puberty (g) 
      

DB  0.220 0.247 0.164 -0.103 

FB 184.3 -0.091 -0.288 0.176 -0.364 
LSLB  0.340 0.268 0.083 0.255 

DB  0.206 0.230 -0.111 -0.066 

FB 157.1 -0.101 -0.206 0.024 -0.029 
LSLB  -0.135 -0.130 -0.266 -0.021 

DB  0.054 -0.107 -0.403* -0.023 

FB 128.3 -0.236 -0.054 0.004 0.186 

LSLB  -0.507** -0.653*** -0.337 -0.214 

DB  -0.318 -0.371* -0.497** -0.106 

FB 107.7 -0.061 -0.090 -0.076 -0.219 

LSLB  0.302 0.349* 0.131 0.118 
DB  0.112 0.167 -0.016 -0.184 

FB 59.8 -0.511** -0.335 -0.459** -0.047 
LSLB  -0.318 -0.600*** -0.264 0.045 

DB  0.097 0.063 -0.160 0.161 

FB 51.0 0.245 0.145 -0.325            0.082 

LSLB  -0.145 -0.219 -0.424** -0.172 

DB  -0.251 -0.227 -0.038 -0.135 

FB 46.3 0.372* 0.138 0.242 -0.064 

LSLB  0.190 0.470** 0.387* -0.103 

DB  0.348* 0.239 0.316 0.285 

FB 43.0 -0.464** -0.102 -0.140 0.172 

LSLB  -0.326 -0.551*** -0.331 0.035 

DB  - - - - 

FB 31.1 - - - - 

LSLB  -0.062 -0.156 -0.169 0.047 

DB  - - - - 

FB 24.6 - - - - 

LSLB  -0.129 -0.254 -0.115 0.008 

DB  - - - - 

FB 21.0 - - - - 

LSLB  0.076 0.085 -0.142 0.075 

DB  0.382* 0.243* 0.382* 0.146 

FB 20.7 -0.149 0.007 -0.123 0.173 

LSLB  -0.131 -0.450** -0.338 0.156 
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