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Abstract

Brazil is the 3rd largest egg producer in the Americas and for production to be achieved, it must be
organized to produce with quality and productivity. For all quality requirements to be met, guidance
documents such as EMBRAPA and the Brazilian Poultry Union cover all stages of the production process,
from the origin of the inputs to the later stages of production. In addition to these instructions, other
legislation dealing with traceability is used to requlate production processes in food chains. In this context,
the objective of this work is to confront the main national and international standards related to
traceability to verify common requirements and that can compose a system of data collection. The work
was divided into three stages and presented as a result the common requirements: sanitary management
in the breeding and rearing phases, lineage, input control, poultry vaccination, poultry feeding, sanitary
monitoring, egg collection information, eggs, and biosafety, product description, batch identification, date
of shipment and data of the sending company and data of the company of destination, in addition to the

information retrieval system.
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1. INTRODUCTION

Brazil is the 3rd largest egg producer in America [1]. Its production chain is composed of input
producers, poultry and egg producers, the processing industry, wholesale markets, retailers, and the egg
industry and final consumer [2], [3].

Scandals due to outbreaks of bovine spongiform encephalopathy (BSE), birds contaminated with

dioxin in Europe, E. coli O157: H7, the horsemeat scandal, coupled with the expansion of the supply chain
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meant that there was a need to the improvement of food quality management processes [4], [5]. Traceability
of information in food production has been implemented in industries to contribute to the availability and
transparency of information [6].

The great difficulty in effectively implementing the traceability system is to integrate all links in the
production chain through the registration link [4], [7], [5] and, in Brazil, there is no specific legislation that
regulates the process for the egg production chain [8].

Based on the scenario presented, this work aims to analyze the main national standards that deal with
food safety and traceability in laying poultry and compare them with international standards to verify the
production and quality variables, and the production requirements. registration of information must be

observed for the implementation of an information system for traceability.

2. LITERATURE REVIEW

Legislation on egg production

Brazilian egg-producing industries are governed by different regulations that address information that
has been complemented over the years.

Historically, in Brazil, there was a sequence of laws that address the egg production system that evolved
according to the food industry. In 1965, Decree 56,585 approved specifications for the classification and
inspection of eggs. These specifications were used by the egg industry until the 1990s [9].

In 1990, the Ministry of Agriculture, Livestock and Supply (MAPA) created Ordinance No. 1, of
February 21, 1990, which approved the general inspection rules for eggs and derivatives, which addresses
from the definition of the common vocabulary to the egg production chain, going through the detailing of
good practice actions, egg industrialization processes, such as pasteurization, freezing, cooling, hygiene
aspects within the production processes, responsibilities for analysis and quality assurance [10].

Resolution No. 5 of July 5, 1991, brought the Identity and Quality Standard for Whole Egg to the
production chain, among other products that emerged at the time, or that did not have an identity and quality
standard for the industry to follow [11].

With application to all food industries, Ordinance No. 46, of February 10, 1998, brought the institution
of the HACCP system to be gradually implemented in animal products industries.

According to the ordinance, HACCP is understood as an “analysis system that identifies specific
hazards and preventive measures for their control, aiming at food safety, based on the prevention,
elimination or reduction of hazards in all stages of the production chain. ” [12].

In 2007, MAPA issued Normative Instruction 56, of December 4 of that year. The instruction
establishes procedures for registration, inspection and control of breeding and commercial poultry
establishments, detailing the stages of the egg production process, and other establishments related to the
poultry industry [13].

To organize and transmit information on conservation and consumption to consumers, on June 17,
2009, Resolution No. 35 was introduced, which deals with specific labeling for eggs [14].

To complement the information provided by IN 56, 2007, in 2012, the necessary information was

added for the good management of farms through Normative Instruction 36, of December 6, 2012 [15].
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In addition to the standards presented, some are directly related to good practices in egg production in
Brazil, detailing the stages of production of a farm, they are 1) Technical Circular n° 49 - Good Production
Practices in Commercial Posture [16]; 11)) Good Egg Production Practices Protocol [17].

Technical Circular No. 49, prepared in 2006 by EMBRAPA is a normative document that was created
based on specifications of legislation, health requirements, and food hygiene standards aiming at food
safety [16].

To complement these requirements, the so-called “Unido Brasileira de Avicultura” (UBA) was created
in 2008, the Protocol of Good Practices for egg production, to be used as a guiding document for producers
in Brazil.

In addition to being based on the requirements of Technical Circular No. 49, it is also supported by the
Codex Alimentarius recommendations and production manuals of Brazilian and foreign companies. Its
character is guiding, to improve the quality of the national production system, excluding its character of
mandatory adoption by companies [17].

Applied to establishments that carry out activities of production, industrialization, storage,
fractionation, transport, distribution, import and commercialization of food, RDC n° 24, of June 8, 2015,
brought the criteria and procedures for the collection of food, containing the actions necessary to inform
ANVISA and consumers of food recalls available on the market. This legislation indicates that companies
must maintain records that allow the identification of non-compliant products distributed in the markets
[18].

Identification and traceability system

Concern about the traceability of food products has arisen in the past two decades after outbreaks of
spongiform encephalopathy in bovines -BSE [19], [4] and birds contaminated with dioxin in Europe [4],
E. coli O157: H7 [19].

Outbreaks related to the variant of Creutzfeldt-Jakob disease through contaminated meat products in
the late 1980s and early 1990s. Likewise, an outbreak of salmonella and Escherichia coli in Germany in
2011. Other outbreaks that caused interruptions in the supply of products were mainly the horsemeat
scandal in 2013 that caused the biggest recall of processed meat from European retail companies, such as
Tesco, Ica, and Ikea Foods [20].

The basic components of a traceability system can vary according to the objectives of the system and
are 1) product, which brings as essential information the type and quantity, and i1) process, addressing the
type of process and the duration time. From these elements, other information can be added to the
traceability process, such as species, variety, quality attributes, weight, volume, harvest or slaughter period,
among others [21].

To guarantee food safety, there was a need to improve the systems for monitoring production processes.
In parallel, there was a process of expanding the food supply chain and the available traceability systems
were unable to guarantee the consumer all the necessary information about the product he was purchasing
[4], [5].

One of the major difficulties in the effective implementation of the traceability system is to integrate
all links in the production chain through the registration link [4], [7], [5]. These updated and linked records
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are essential to obtain the necessary data to feed the system.

In addition to the inability to link records between food chain links, [3] also reported that there are
inaccuracy and errors in the records, which causes delays in obtaining data when they are demanded. They
also report the importance of systematized information across the chain and point out as the main problem
the lack of common standards for coding and managing information between the chains. The regulation
also points out that there is a need for effective monitoring of the food and feed sector. These can be
compromised if it is not possible to identify its origin in cases of eventualities that impact food safety.

Among the various definitions of the concept of traceability, there are two ISO Standards that provide
complementary information and are suitable for the food industry. The first is ISO 9000, which provides a
more succinct definition that identifies traceability as “the ability to trace the history, application or location
of what was considered as an object of analysis”.

ISO 22005, on the other hand, provides the same definition, but it is a standard specifically applied for
the traceability of the food industry. Alongside these two definitions, Codex Alimentarius says that
traceability is about the “ability to follow the movement of food through specific stages of the production
chain, in processing and distribution [22].

To complement these concepts, on September 19, 2011, EU Implementing Regulation No. 931/2011
regarding traceability requirements previously established appeared.

The regulation specifies the main points that should be noted when carrying out traceability in animal
production food chains: a) exact description of the foodstuff; b) volume or quantity; c) name and address
of the shipping company; d) name and address of the owner of the shipping company (if different from the
previous item); €) name and address of the destination of the product; f) name and address of the owner of
the destination company (if different from the previous item); g) batch or shipping reference; and, h) date
of shipment.

In addition to the points needed to perform traceability, the TRU (Traceable Resource Unit) unit that
deals with the definition of the size of the lots.

For production processes where the sizing of production occurs through the formation of batches, TRU
is unique, addressing the characteristics unique to that processing. On the other hand, when the production
process is continuous, the sizing of production and the change in TRU occurs when a raw material or
processing conditions change [21].

Traceability plays a key role in ensuring food safety for consumers, as it guarantees the possibility of
recalling, eliminates products not suitable for consumption, and mainly promotes the investigation of the
causes of food safety issues [7]. According to the authors, the USDA (United States Department of
Agriculture) ensures that a well-implemented traceability system can provide lower costs, reduced recall
expenses, and higher sales of products with specific attributes, once the customer has access to all
information regarding the product you are purchasing [7].

In this sense, in a study by [23] on consumers' perception of traceability, it was found that consumers
are concerned with traceability, and relate its importance to the contribution to food collection, however,
many believe that traceability can contribute to the increase in the price of food. even providing food
security.

Ringsberg states that there is a lack of information between the academic area and the food sector to
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contribute to the issue of traceability, causing important information to cease to be transmitted between
sectors [20]. On the other hand, the author mentions that the exchange of information between food
companies and government authorities is increasing due to the increase in the number of recalls caused by
failures in Good Manufacturing Practices, in the process of labeling, packaging, and cross-contamination
in the production lines, mainly for allergenic foods, such as eggs, peanuts, milk and gluten [20]. In addition
to problems related to cross-contamination, recall processes can come from other causes, such as
insufficient control of production conditions, the presence of microbial agents, chemical additives, or
substances foreign to the process and product and also in the quality control of products. food, for example,
temperature, humidity, or bacteria that can develop and compromise food safety and, subsequently, human
health [20], [3].

Given the difficulties encountered by the food production chain in implementing an efficient
traceability model and that there is communication between the links, there are technologies that are
emerging to solve this problem. Some technologies used are the FTTO - Food Track and Trace Ontology
(food tracking theory) [3], which guarantee interaction between heterogeneous databases and that merge at
a given time to make the data available.

Other models used are the Critical Tracking Point - CTP combining with the Trace Food Framework
model of food traceability [7], which offer advantages for improving the efficiency and compatibility of
traceability systems. Both guarantee security, access to data, and ownership of information.

Furthermore, when analyzing traceability through the need that is inserted in all links in the supply
chain, [20]; [24] demonstrated the importance of food labeling, especially single labeling, for single foods.
Within this context, they mention the importance of an efficient packaging system in the food industry. The
author also points out the use of RFID (Radio-Frequency Identification), which is the identification through
radio frequency and barcode to improve the traceability of unitary products [20].

On RFID technology, [25] reported that they have many advantages such as the amount of data that
can be inserted in a label, the reading speed, the possibility of simultaneous reading of several labels. On
the other hand, the price of implementation is limiting.

Used in laying hens, the QR Code was developed in Japan in 1994 by Denso Corporation [26]. The
Quick Response Code or Quick Response Code is a two-dimensional digital image that carries a set of data
and can be easily accessed through the camera of a mobile device [27].

The possibilities of using the code are diverse and can be used in areas such as production, logistics,
sales. A code is generated from algorithms, which are grouped sequentially until the QR Code is formed.
[26]. Regarding the application and use of the QR Code in food, [25] identified products such as wheat
flour and wine. Besides, there is an application of 2D barcode in layers, applying the code in the beak and
feet. Technologies assist in the process of obtaining traceability data.

Each organization treats this system in different ways. In this sense, in 2015 the Chinese began, with
the leadership of the FDA (Food and Drug Administration), a national program for the implementation of
traceability systems in the food industries. For the process to start, there was a need to develop anti-fraud
technologies for agricultural products, the initial stage of the supply chain. It was necessary to know all the
links in the supply chain and, above all, to be able to monitor all the important points for traceability. To be
able to register them efficiently, where information was not lost in the middle of the processes was also the
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great challenge encountered by the Chinese [24], [6].

3. MATERIAL AND METHODS

This work is divided into three stages. The first consisted of assessing the main national laws that
address the egg production system and identifying the quality requirements that can, or should be, tracked.
This analysis was delimited in the documents of EMBRAPA, UBABEF, MAPA, and ANVISA.

A chronological approach to the legislation was carried out, and Technical Circular No. 49, prepared in
2006 by EMBRAPA, is a normative document that was created based on legislative specifications, health
requirements, and food hygiene standards aiming at food security for poultry farming of posture [16].

To complement these requirements, the so-called “Unido Brasileira de Avicultura” (UBA) was created
in 2008, the Protocol of Good Egg Production Practices, used as a guiding document for producers in Brazil.
In addition to being based on the requirements of Technical Circular No. 49, it is also supported by the
Codex Alimentarius recommendations and production manuals of Brazilian and foreign companies. Its
character is guiding, to improve the quality of the national production system, not have a mandatory
character [17].

To inform companies about the main requirements for carrying out food recalls, it appeared in 2015,
applied to establishments that carry out activities of production, industrialization, storage, fractionation,
transportation, distribution, import and commercialization of food, RDC n° 24, of 08 of that year, brought
the criteria and procedures for the collection of food, containing the necessary actions to communicate to
ANVISA and consumers the recalls of food available on the market.

In the second stage, the information registration requirements available in EU Regulation No. 931/2011
and ISO 22005: 2008 on traceability were analyzed, to define the conditions for registration.

In the third stage, the requirements raised in the previous stages were confronted, seeking to highlight
the needs or care in the procedure of collecting this information so that the quality and integrity of the

information in a future traceability system is guaranteed.

4. RESULTS AND DISCUSSION

As shown in Table 1, Technical Circular No. 49 and BPPO are laws that address good practices for the
production process within poultry farms and in the previous and subsequent stages. Normative Instruction
56 of 2007 establishes procedures for registration, inspection, and control of poultry establishments and
Normative Instruction 36 of 2012 complements this information. Collegiate Board Resolution No. 24 deals

with recall procedures in the food industry.
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Table 1 - Quality requirements required by the main national legislation.

Standards
Quality requirements Technical BPPO, IN 56, IN 36, RDC 24,
Circular n° 2008 2007 2012 2015
49,2006 (ABPA) (MAPA) (MAPA) (ANVISA)
(EMBRAPA)
Purchase, transport and accommodation of chicks X X X
Health management in the breeding and recreating phase X X X
Lineage X X X
Debicage X X
Control of inputs X X X
Division by lots X X X
Destination of dead birds X X
Manure management and poultry litter X X X
Poultry vaccination X X X
Bird housing X X X
Health monitoring X X
Poultry feed X X X
Type / quantity of egg collection X X
eggs classification X X
Biosecurity X X
Construction of the aviary X X
Personal and environmental hygiene X
Mandatory registration with competent agencies X X X X
Record of all events involved in the process X X X
Product identification at all stages X X
Integrated pest management X X X
Official physical and chemical analyzes X X X
Batch shipping data (date, invoice, quantity, customer) X X

Embrapa's Technical Circular no. 49 and the BPPOs have a guiding character, therefore they are not
mandatory, and the quality requirements understood by them assume that safe food is produced in plants
where these requirements are met.

The increase in productive potential is directly related to the genetic selection of broiler and laying
poultry strains. At the same time, there is an increase in the incidence of diseases and behavioral problems
and animal welfare [28] making it necessary to register the requirements for lineage, vaccination of birds,
and biosecurity.

Salmonella is often found in poultry products. [29] reported that there is a greater chance of

contamination by Salmonella when the product is stored at 30°C and less possibility when refrigerated at
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8°C. Contamination can occur via shell or during egg formation, from the bird's infected reproductive tract
[1]. Based on this information, it is necessary to register the sanitary management requirements of the
breeding and rearing phase, sanitary monitoring, egg collection, egg classification.

In the stages of breeding and recreating, collecting egg classifications, sanitary control has a preventive
character, providing greater safety to products from establishments that do so, to the detriment of those that
do not offer conditions to do so. Besides, in hot climates, with high temperatures for much of the year,
animals suffer from climate change, especially in the breeding system in sheds, which require forced
ventilation and evaporative cooling through the sprinkling of microdroplets of water to cool the
environment and make it more pleasant for birds, as well as a sealing system that reduces air losses and
heat exchanges with the external environment. In open warehouses, at a lower cost, the ventilation system
is natural, with or without the aid of fans [30], [31].

It is important to record the requirements for poultry feed and input control because the feed is
exclusive of plant origin, and the addition of synthetic pigments and growth promoters is prohibited [3].
The acquisition of good quality inputs that meet the needs of birds at different ages is directly related to
growth and production efficiency.

The identified requirements are pointed out in two or more standards presented, demonstrating the
importance of recording this information in a system of traceability in egg production, whereas they may
not be mandatory variables, and may not be adhered to the system of the producer.

When comparing this data with the requirements contained in EU Regulation No. 931/2011 (Official
Journal of the European Union) and ISO Standard 22005: 2008 [32], according to Table 2, it is possible to
observe that they deal with different requirements, but complementary.

These standards deal with the traceability system and thus point out important informational
requirements for the process.

Regarding the necessary characteristics for a traceability system to be executable, [24] identified three
basic characteristics: 1) batch identification, ii) information about the production process and iii) a system
that interconnects this data. For a product to be traceable it must have at least one traceable unit of
information, such as the batch. Thus, the important information requirements to be registered are batch

identification, documentation of material and information flow, and information retrieval system.

Table 2 - European and certification requirements.

Standards
Information requirements EU regulation 931/2011 ISO 22005:2008

Product description X X
Lot ID X X
Shipping date X X
Shipping company details X

Product target company data X

The flow of documented materials and information X
Records management X
Information retrieval system X
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The documentation of the flow of materials and information is directly related to the information
surrounding a product at the time of shipment, such as the description of the product, the date of shipment,
the data of the selling and shipping company, in addition to the lot. In this sense, the registration of this
information is essential for the process of tracking the products claimed through the dissemination of
information through the later stages of the production chain [4], [7], [5].

European regulation is more specific when it mentions exactly the requirement that must be registered,
whereas ISO 22005: 2008 does not specify all its important requirements, so organizations can have
different interpretations and their records do not converge when feeding a system. On the other hand, it
indicates that the organization has a responsibility to know its suppliers and customers, maintain updated
information, meet customer specifications, facilitate consultations in case of product recall and facilitate

the verification of information within the organization [33].

5. CONCLUSION

To guarantee the quality of the egg produced and the compliance with the legislation addressed, the
traceability system must record quality variables related to health management in the breeding and rearing
stages, lineage, input control, vaccination of birds, feeding of birds, health monitoring, information on egg
collection, egg classification and biosecurity, associated with the registration of information variables, such
as batch identification, material flow documentation, and information, including product description,

shipping date, company data sender and data of the destination company, and information retrieval system.
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