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ABSTRACT

Research was conducted to study four Profiles 

of Ideal Protein: Rostagno et al., 2005; 

DEGUSSA (2006); N.R.C. (1994) and ISA Brown 

(2006), with two basal diets of corn- fishmeal 

and corn-soybean meal during four test periods 

on performance of laying hens. Four hundred 

forty eight ISA Brown hens of 40 weeks of age 

were used and distributed in commercial pens 

in a Randomized Block Design with a trifactorial 

array of 4x2x4. It was determined that the 

Profiles of Ideal Protein significantly (P<0,05) 

affected egg production, feed consumption, 

egg mass and Haugh units, with the Profile of 

DEGUSSA (2006), that which resulted in better 

performance compared with the Profile of ISA 

Brown which had the poorest performance in 

all the variables. The basal diets did not affect 

significantly the variables under study (P>0.05) 

with the exception of feed cost which was 

better with the corn-soybean meal diet. There 

was significant interaction between the factors 

Profiles x basal diet (P<0.01) with regard to 

the egg mass. The analysis of economic return 

shows that the Profile of DEGUSSA (2006) and 

the corn-soybean meal resulted in being more 

economical than the other evaluated Profile. 

KEYWORDS: Diet, fishmeal, egg, return.

INTRODUCTION

The egg-laying hens don’t have a protein 

requirement per se, if not rather of some levels 

and adapted balance of the different amino 

acids. The requirements of amino acids cannot 

be seen as a fixed concentration in the diet, it 

should be considered the relationship among 

the good balance of these in the diets, as well 

as the relationship between the consumption 

of amino acids and the production of eggs. 

However, most of works in ideal protein have 

been carried out in meat chickens. In our 

country there are not works reported in egg-

laying hens and not being reports regarding the 

convenience of formulating based on Corn-Soy 

or fish Corn-Soy-meal. Therefore, the objective 

of this experiment was to evaluate four profiles 

of ideal protein and two basal diets with and 

without fish meal on performance, quality of 

egg and economic return of egg-laying hens 

ISA Brown.

MATERIALS AND METHODS

This study was carried out in a Poultry 

Farm in Peru, for 16 weeks, during the months 

of November to February, with environmental 

temperature of 25 to 30 centigrade grades. 

448 laying hens ISA Brown of 40 weeks of 

age was used and distributed in layer cages, 

each bird had approximately 436 cm2 of floor 

space. Eight diets were elaborated according 

to 4 profiles of ideal protein of 4 charts of 

recommendations (Rostagno et al., 2005; 

DEGUSSA (2006); N.R.C. (1994) and ISA Brown 

(2006) and according to two basal diets with 

Corn-Soy meal or Corn-Soy meal- Fishmeal. All 

the diets were isocalóricas (2.75 Mcal EM/kg). 
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The level of total sulfur amino acids 

(Met+Cist.) was fixed in 0.71% in all the 

diets, next from this level the relationship 

with the other essential amino acids of each 

one of the 4 profiles ideals mentioned was 

established. The productive parameters, egg 

quality and economic return were evaluated. 

A randomized complete block design, in 

arrangement combinatory trifactorial 4 x 2 x 4 

(4 profiles of ideal protein x 2 basal diets x 4 

periods of evaluation) was utilized. An ANOVA 

was performed by General Lineal Model (GLM) 

procedures (SAS Institute, 1998). Differences 

among treatment means were analyzed using 

the test of Tukey. Significance of difference was 

based on the probability of type I error set at 

P≤0.05. The research was conducted under the 

ethical standards of the University.

RESULTS AND DISCUSSION

The production of eggs was better 

(P<0.05) for egg-laying fed with the profiles 

from Rostagno et al., 2005, DEGUSSA (2006) 

and N.R.C. (1994) that of ISA Brown (2006). 

The reduction in egg production may be due to 

reduced feed intake of the group of the profile 

of ISA Brown. Treonina:Lys ratio was 73.7%. 

The ratio in the other treatment was between 

65 to 67%. These differences could cause an 

imbalance of the amino acid and reduced feed 

intake. Davis and Austic (1994) found that the 

activity of the threonine dehydrogenase (TDH) 

in the isolated hepatic mitochondria of chicken 

it increased significantly low conditions of 

threonine imbalance in the diet that leads to the 

threonine catabolism to glycine and acetil CoA 

and decrease at level of the blood and probably 

also to an increment in the competition for the 

transport of the restrictive amino acid to the 

brain, since the other amino acids that share the 

same system of transport are high (Peng et al., 

1972) being in a decrease of its concentration 

in the brain associated with an inhibition 

of the feed intake (Tews et al., 1979). The 

profiles of ideal protein had no effect (P>0.05) 

on the feed conversion, this agrees with the 

study from Pavan et al. (2005) who reported 

similar responses in feed conversion. The egg 

weight was not affected significantly (P>0.05) 

for the profiles of ideal protein neither for the 

basal diets. Hens consuming the diet with the 

profile of DEGUSSA (2006) produced a greater 

egg mass than hens consuming diets with the 

profile of ISA Brown (2006). Like was explained 

previously, the Threonine: Lysine ratio was of 

65% for the profile of DEGUSSA (2006) nearer 

value to the Threonine: Lysine ideal ratio in the 

egg that is of 68% (Jais et at., 1995), while 

this ratio in the profile of ISA Brown (2006) of 

smaller egg mass was of 73% that is a much 

higher value that the ideal ratio of the egg. Also 

the Met + Cys: Lysine ratio that was around 89 

% in the profile of DEGUSSA (2006), near value 

to the ideal ratio in the profile of the egg that is 

of 88% (Jais et al., 1995), and the profile of ISA 

Brown (2006) this ratio was lower of around 

86 %, and were probably one of the factors 

responsible for the reduction in egg mass. 

Because is possible that hens consuming diets 

of DEGUSSA (2006) became more efficient in 

utilizing the dietary amino acids. The group of 

egg-laying fed with the diet with profile from 

Rostagno et al., 2005; DEGUSSA (2006) and 

the N.R.C. (1994) had a higher specific gravity 

of egg than the profile of ISA Brown (2006). 

These results are probably as consequence of 

a smaller feed intake, nutrients and energy for 

the group the ISA Brown, since according to 

Waldroup and Hellwing (1995) and Harms et 

al. (1998) reported that a high relation exists 

between the egg weight and the quality of 

the shell, and that it can be associated to the 

Met + Cys level in the diet. The highest values 

Haugh units of the eggs was obtained with the 

profiles of ideal protein from Rostagno et al. 

(2005), DEGUSSA (2006) and N.R.C. (1994). 

However, was a significant interaction (P <0.01) 

of periods for profiles of ideal protein, in the 

months of more heat from December until 

February had a tendency of improvement in the 

profile of Rostagno et al. (2005) that obtained 

the values of Haugh units highest compared to 

the group of ISA Brown (2006) of lower value in 

each one of the three periods of more heat. The 
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levels of intake of amino acids, especially Met 

+ Cys could also influence in this interaction 

of the periods for profiles, in view that the 

consumption of these nutrients was reduced 

significantly according the periods were but hot 

since according to the reports of Rodríguez et 

al. (1996) reported improvements in the Haugh 

units as the levels of Met + Cys increased in the 

diets. However, it doesn’t agree with the results 

found by Camps and Edghil (1999) not affect 

the egg quality evaluated to the 40 weeks of 

age negatively. The basal diets had no effect 

(P>0.05) on egg weight (g), egg mass (g/day), 

specific gravity and Haugh units. The diet of 

DEGUSSA (2006) and basal diet corn-soy meal 

reached the maximum economic return, being 

of $ 0.43 for kg of produced egg compared to 

the diet of ISA Brown (2006) that reached a 

economic return of $ 0.41 for kg of produced 

egg.

CONCLUSION

The profile of Degussa (2006) y Rostagno 

et al., 2005 reached the better egg production, 

feed intake and specific gravity, and the 

response in feed conversion and egg weight 

were similar in all treatments. The egg mass 

was better for profile of DEGUSSA (2006) and 

the birds fed with the profile from Rostagno et 

al., 2005 reached the biggest values of Haugh 

as the periods were hot compared the layers fed 

with diets from of profile of ISA Brown (2006). 

The production parameters and egg quality 

were not affected for the basal diets. 

The maximum economic return was 

reached for the profile of ideal protein of 

DEGUSSA (2006). 
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