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ABSTRACT 
 
To determine allergenic food proteins, one of the most used tests is the immunoassays such as ELISA (enzyme 
linked immunosorbent assay), where the antibody recognizes the antigen and this connection is showed by an 
enzymatic system, in other words, optical density. The aim of this study was to determine the polyclonal 
antibody efficiency, produced in laboratory, to identify the presence the ovomucoid antigen in treated eggs by 
gamma irradiation for its inactivation. To evaluate the treatments, polyclonal antibody was produced in female 
rabbits immunized with bioconjugated ovomucoid. Was used Freund Complete Adjuvant at first immunization 
and PBS Buffer at four subsequently immunizations every fifteen days, plus a booster 48 hours before the blood 
retreated. The blood serum was tittered by PTA-ELISA (Plate trapped antigen). All procedures were according 
to European Norms for ethical and animal welfare. It was used, in nature, commercial laying eggs. So the 
samples were submitted to the gamma radiation coming from a source of Co60, type Multipurpose, under a dose 
rate of 19.4 and 31.8Gy/hour, in the doses: 0 (control); 10KGy; 20KGy and 30KGy, in all rates. By the ELISA�s 
test we can find the egg allergen ovomucoid and the radiation treatment do not showed  considerable changes. 
So we can concluded that the antibody produced is capable of identify the ovomucoid allergenic protein and the 
gamma irradiation in such rates does not shows changes in that protein, therefore showed some changes in the 
color and visual viscosity of the egg samples. 
 
 

1. INTRODUCTION 
 
Chicken meat and eggs are considered by nutritional professionals as a great valuable food, 
highly nutritious for any kind of people (child and adults at any kind of nutritional need). 
Eggs are considered a complete food [1]. A great concern on the Food industry, specially 
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with raw eggs, is the presence of pathogenic bacteria, mainly Salmonella ssp, but the 
elimination of such pathogens disable the raw use of the eggs, once always uses heat.  
 
Due to the world need for food and food security, together to the problems of storing and 
inadequate processing, there was an increasing search for new methodologies to preserve 
food. Irradiation is considered a good method for storage quality holding, used for the in 
natura as the processed food [2]. 
 
Besides the presence of pathogens, eggs are a rich source for allergenic proteins. The gamma 
radiation has being used as a technique to minimize its problems 
Powdered Eggs gamma radiated with doses higher than 10 kGy does not show changes on 
acidity and neither on vitamins B1 or B2 [3, 4]. The protein, lipid, carbohydrates and nucleic 
acids analysis was been analyzed for the physic-chemical changes and irradiated 
methodologies was being developed in several countries, detection of free radicals, 
microstructure analysis , biological functions and micro flora constitution. All those 
methodologies contribute to the radiated food quality aiming the international [5]. DNA 
molecule, due to its big size is an easy target for radiation, so changes on its structure can be 
used to find the radiation method used, as the Comet test [6]. 
 
Mine & Zhang [7] suggested, in order to have a decrease on ovomucoid allergenic potential a 
physical and chemical treatments, by heating and decarboxilation, which is long time 
demanding and complicated. The radiation process can be easier and viable.. 
 
The use of monoclonal antibodies and ELISA tests are useful on the quality monitoring 
process for food processing and changing on protein diet in vivo [8]. 

 
This work aimed to evaluate gamma radiation, using Cobalt 60 (Co60) over allergenic protein 
ovomucoid, in laying eggs. Also evaluate the acceptability and organoleptic changes later, 
which can be occurred in the food. 
 
 

2. MATERIAL AND METHODS 
 

2.1.  Sample preparation 
 
Chicken eggs were obtained from Departamento de Genética da Escola Superior de 
Agricultura �Luiz de Queiroz� � ESALQ, da Universidade de São Paulo - USP), Chicken 
Sector,  raw (in natura),with 5 days after laying. 
 
2.2. Treatments 
 
Samples were irradiated with Co60 , source type Multipurpose, from  Instituto de Pesquisas 
Energéticas e Nucleares (IPEN), under rates of  19 kGy/hour and e 31.8 kGy/hour, at doses 
of: 0 (control;); 10 kGy; 20 kGy; 30 kGy. 
 
Two rates of different doses were used to evaluate alterations and to be possible to compare 
cronic and agude rates. 
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2.3. Treatments evaluation 
 
 
2.3.1. Polyclonal antibodies production 
 
 
Four female rabbits were immunized with ovomucoid antigen, following procedure described 
in Paschoal et al. [9]. Freund´s Complete Adjuvant was used at first injection and four 
subsequent immunizations done in a 15 days schedule, with a booster 48 hours before 
bleeding.  
 
Sera were titered using  PTA-ELISA [10]. 
 
All procedures followed the european rules for Ethics and Welfare, and were approved by the 
CEEA (Commite for Ethic in Animal Experimentation), from IZ [11]. 
 
Among the methodologies to determine presence of ovomucoid, ELISA was chosen once the 
antibodies have great affinity for the antigen and the results can be seen by na enzymatic 
system [12]. The accuracy of such antibodies were measured on the identification of 
ovomucoide antigen in the gamma treated eggs.  
 
 
2.3.2. Statistical Analysis  
 
 

Results were submitted to a variance analysis, F test at 5%, and Tukey test, using SAS 
[13]. 
 
 

3. RESULTS AND DISCUSSION 
 

3.1. Polyclonal antibodies production 
 
Polyclonal antibodies were produced and titer obtained by PTA-ELISA (Figure 1). Animal 3 
died during experiment.  
 
By th figure 2, the curve show a sensibility of 1 ng of ovomucoid per mL on the solution.  
Rabbit 2 was shosen to be bled and its sera collected. A calibration curve was done using 
Sigma ovomucoid as antigen. Curve equation showed a good R value of 0.9496.   
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Figure 1 � Antibody production titer curve from three immunized rabbits. Sera 

collected each 15 days. 

 

 
 
Figure 2 � Sera Titer of rabbit 2 for ovomucoid quantification in laying eggs. 

 
 
Using the curve equaton, values of ovomucoid were presented in the egg samples (Table 1).  
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Table 1- Calculated values of ovomucoid in the samples 

 
Treatment Dose rates of 19,4Gy/h Dose rates of  31,8 Gy/h 

 Egg white Egg yolk Egg white Egg yolk 
Control 0,21205 0,185772 0,21205 0,185772 
10KGy 0,214343 0,177873 0,213112 0,17877 
20KGy 0,215653 0,180614 0,218848 0,182819 
30KGy 0,217502 0,188575 0,218323 0,191945 

 

Antibodies produced against ovomucoid can be used to identify allergenic compounds 

in the samples.  

 

 

3. CONCLUSIONS  
 
Polyclonal antibody produced were able to identify allergenic ovomucoid protein. The 
ELISA can be used to identify and quantify ovomucoid in egg samples, controls (in natura) 
or gamma irradiated, in order to eliminate such protein.  
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