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The traceability system is a necessary component for
identification the market operator, time, place, an object and
other conditions of supply (sale or transfer) sufficient to
establish the food origin, materials in contact with food
products, or substances intended to be included, or expected
to be included in the recipe of food, at all production stages,
processing and circulation. The Law of Ukraine «On Basic
Principles and Requirements for the Safety and Quality of
Food» clause 74 of Article 1, Regulation (EC) No. 178/2002
and ISO 22005:2007 and CAC/GL 60-2006 and GS1 pro-
vide general requirements for traceability systems, however,
each branch of the food industty has its own specifics
regarding the implementation of the traceability system.

The article presents the results of the traceability deve-
lopment for pasta production. There is the block traceability
diagram production for pasta production, the plan of the in-
ternal system and tools for the traceability system imple-
mentation are proposed. Implementation of the traceability
system for pasta production will allow solving the following
tasks: identifying partners in the food chain; carry out a
quick search for pasta dangerous for nutrition; control all
product components and the entire food chain; promptly
remove pasta products from circulation when there is a
threat to the consumers health; ensure compliance with spe-
cifications; provide an opportunity for the market operator to
achieve compliance with the requirements of legislation and
regulatory documents; achieve effective management of su-
pply logistics as a whole; help the consumer to get informa-
tion about raw materials, product composition and pro-
duction method; perform upward tracing from the consumer
to the producer and downward tracing from the producer to
the consumer.
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XAPYOBI TEXHOJIOTTI

PO3POBJIEHHA CUCTEMMU NPOCTEXYBAHOCTI NI
YAC BUPOBHULITBA MAKAPOHHUX BUPOBIB

M. 10. Apuuuk, O. C. llyabra
Hayionanvnuti ynieepcumem xapuoux mexuHonoeii

Cucmema npocmesicysanocmi € HeoOXiOHOI CKIA0060I0, KA HAOAE MONCAUGICMD
i0enmuiyeamu onepamopa purHKy, uac, Mmicye, npeoMem ma inuti yMoeu nocma-
YaHHs (MPoOadicy abo nepedayi), QOCMAmHI 011 6CHIAHOGIEHHS NOXOONCEHHS XAPYO-
8uX NPOOYKIMIE, MEAPUH, NPUSHAHEHUX Ol 8USOMOGNIEHHA XAPHOBUX NPOOYKMI6, Mame-
pianie, 10 KOHMAKMYIOMb 3 XAPHOSUMU NPOOYKMAMU, A60 PevosuH, o NPUHa4eHi
07151 GKTIHOYEHHS, DO OYIKYEMBCA, WO BOHIU BYOYMb GKIIOHEHI 8 XAPH08i NPOOYKMU HA
ecix cmaoisx eupobuuymea, nepepobxu ma o6icy. ¥V 3axoni Yrpainu «Ilpo ocuosrni
MPUHYUNY M 8UMO2U 00 De3neyHOCmi ma IKOCHI Xap4oeux npooykmiey (n. 74 cm. 1),
Peznamenmi (€C) Ne 178/2002 ma ISO 22005: 2007 i CAC/GL 60-2006 ma GS1 eu-
KIAOEHO 8UMO2U OO0 CUCHIEMU NPOCMEINCYBAHOCHII, NPOME KOMCHA 2aNY3b XAPHYO60T
MPOMUCTIOBOCTT MAE CE010 CREYUDIKY 8MPOBAOIHCEHHA CUCTIEMU NPOCINENCYBAHOCII.

Y cmammi npedcmaeneno pezynomamu po3pobreHHs NpocmedCysaHocmi Ons
MAKapoHHO20 8UPOOHUYMEA. Po3pobneno Grok-cxemy NpoCmeXCy8anocmi npoyecy eu-
POGHUYMEA, NIaH HYMPIUHLOI CLCIMeMI MA 3aNPONOHOBAHO THCMPYMEHMU peani3a-
yii cucmemu npocmexcysanocmi. BnpoeaodcenHs cucmemu npocmedsCcyeaHocmi Ha
MAKAPOHHOMY BUPOBHUYMEI dacmb 3MO2y 8UpTULYeamu maxi 3a60aHHA. i0eHmuiro-
6y6amu NAPMHEPIB Y XAPHOEOMY JAHYIOZY; 30THCHIOBAMU WEUOKUT NouLyK Hebesney-
HUX MOKAPOHHUX 6UPOBI6; KOHMPOTIOEANYU 6Ci CKIAOHUKU NPOOYKMY MA 6eCb XapHo-
6Ull IAHYI02; ONEPAMUGHO GUIYHAMU MAKAPOHHI 6UPOOU 3 00igy Ni0 4acC GUHUKHEHHS
3aepo3u 300po6'10 CROJICUEaYie; 3abe3newyeamy 6iOnoeioHicmy cneyudixayism, Haoaq-
6amiL MOJICTUGICHTL ONEPAMOPY PUHKY OQOCASMU 8ION0GIOHOCHI 6UMO2aM 3AKOHOOAG-
CmBA Ma HOPMAMUGHUX OOKYMEHMIE, Q0CAZIU eqeKMUBHO20 YNPAGHIHHS N0ZICTMUKOIO
HOCIAYaHb 8 YiNOMY; OONOMASAMY CROJCHEAYY OMPUMYSAm THGOPMAYiIo NPO Cupo-
6UHY, CKIGO MPOOYKMY ma ChOCIO eupobHuymeq; 30IHCHIOBAmU GUCXiOHe npocme-
JHCEHHsL 810 CRONCUBAYA 00 BUPODHUKA MA HU3XIOHe NPOCMEIICeHHS 610 8UPOBHUKA 00
CRodCUBaya.

Krouoei crroea: npocmedsicyearnicme, Maxapor, Ge3neuHicmy, onepamop puHKYy.

Formulation of the problem. Every year, Ukrainian manufacturers increase the
number of manufactured products for export to more developed countries, due to
which there is a need to meet international requirements for the quality and safety of
products (ITpoxod’es, & Cnusa, 2011). Currently, Ukrainian legislation is at the stage
of active harmonization with European legislation, therefore the implementation of
European (intemational) standards in the field of food safety is mandatory to ensure the
products export. In addition, the term traceability is defined by Clause 74 of Article 1
of the Law of Ukraine «On Basic Principles and Requirements for the Safety and
Quality of Food».

European legal requirements for the implementation of traceability are contained in
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Regulation (EC) No. 178/2002 and ISO 22005:2007 and CAC/GL 60-2006.

In accordance with the GS1 (the global language of business) requirements, the
authors of methodological recommendations on the traceability application to control
the food safety in the food chain (Kacsxuyk, beprinesuu, Hooxuipka, MapucHko,
€dimoBa, & Portaenko, 2014) distinguish the following objectives and tasks of
traceability:

1. Identify partners in the food chain.

2. Carry out a quick search for defective or dangerous food products.

3. Provide guarantees of food safety.

4. Control all product components and the entire food chain.

5. Promptly remove feed and food from circulation when there is a threat to the
consumers health.

6. Ensure compliance with specifications and requirements of trading partners or
traceability partners.

7. Enable the manufacturer to achieve compliance with the requirements of
legislation and regulatory documents.

8. Achieve effective management of supply logistics.

9. Help the consumer to get information about raw materials, product composition
and production method (organic or inorganic production).

10. Carry out upward tracing from the consumer to the producer (Tracing).

11. Carry out downward tracing from the producer to the consumer (Tracking).

Therefore, the traceability system at the food enterprise is mandatory in accordance
with the modern requirements of both Ukrainian and European legislation.

Recent research analysis and publications. Ensuring the production of safe
products is now a duty for every market operator (Benincoka, Opnosa, & MoTys3ka,
2011; Kacsmuyk, bBeprinermu, €dimoBa, & Portaenko, 2015). Certification is
confirmation in accordance with the requirements of the international standards. The
traceability system is a mandatory component of these standards as the company's
safety system component (Kykmesa, 2020; IMokuaeko, & Xiupka, 2020).

Each branch of the food industry has its own specifics regarding the development
and implementation of the traccability system. So, in particular, the authors of the
publication (boratko, 2017; I'prmenko, 2012) offer traceability for fodder production.
The authors (TToraposa, & Menbruk, 2018) present the traceability system in the meat
industry, and the authors (ITregi, 2017) present the traceability system for poultry meat
as a basis for ensuring quality and safety. For the production of rye-wheat bread, the
traceability system is presented by the authors (IleTpuuenk, 2018).

The authors (Resende-Filho, & Hurley, 2012) determine traceability by its precision
that is the probability of finding the problem source. A limitation of potential causes is
the important stimulating traceability part. The raw material defects are the first stage.

The concepts of supply chain management and traceability in agriculture, and
highlight the technological challenges in implementing traceable agricultural supply
chains are presented (Opara, 2003).

The authors (Olsen, & Borit, 2018) presents a structure for describing and analyzing
a traccability system. There is the difference between the system mechanisms to the
trace units attributes. Classification is based on practical experience from traceability
system implementations in the food industry, and participation in international
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standardization processes relating to food traceability.

The article (Tian, 2017) presents a food supply chain traceability system for real-
time food tracing based on HACCP, Intemet of things and blockchain. This system
could provide all participants in the chain with honesty, openness, safety and quality.

So, nowadays the development of traceability is quite active in various industries
and, in particular, for pasta production, it is quite relevant, as it is not presented in the
scientific literature.

The study aim is to develop a traceability system for a pasta enterprise, which will
ensure the safe production, as well as the possibility of entering the european market.

Materials and methods. In order to develop a traceability system, general scienti-
fic research methods were used, namely analysis, generalization, and systematization,
The methodological basis of traceability is given in the GS1 Global Traceability Stan-
dard. The completeness of labeling on consumer packaging must comply with the Law
«On Information for Consumers Regarding Food Products» December 6, 2018 No.
2639-VIIL.

The traceability system development algorithm consists of 11 steps (KacsHayk,
Beprinesuy, HoBoxkuipka, Mapuenko, €dimosa & Poraetko, 2014):

1. To get recommendations from experts.

2. Model the supply chain, according to the tasks of the traceability system.

3. Determination of key business needs.

4. Description of the goods physical flow.

5. Establishing traceability partner roles.

6. Identification of the item trade level being monitored.

7. Selection of technologies and tools to support the traceability system.

8. Process validation.

9. Model of intemal processes (for a market operator).

10. Final check of the traceability system model.

11. Support of standards.

Presentation of the study main results.

Before developing a traceability system for pasta production, it is advisable to
define concepts. Traceability is the ability to identify the market operator, time, a place,
an object and other conditions of supply (sale or transfer). The specified data should be
sufficient to establish the origin and materials in contact with food. In addition,
traceability allows to identify the substances which included or expected to be included
in food at all production stages, processing and circulation. This definition is provided
by Clause 74 of Article 1 of the Law of Ukraine «On Basic Principles and Require-
ments for the Safety and Quality of Food». The development of the traceability system
will require the fulfillment of the positions given in the definition, which can be achie-
ved through the implementation of 11 steps (Kacsauyk, Beprinesua, Hosoxwuipka,
Mapuenko, Edimora, & Poracrxko, 2014).

The identification coding must be unique for a particular product and short enough,
must carry enough information to link the product to the documented information.

The following data are required to create a recognition (identification) marking of a
pasta batch:

- the state number of the manufacturer (the first 4-6 digits of the marking), which
will allow the market operator to have an original, unique identification batch mark;
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- date marking, for example, the date «August 28, 2022» can be represented as:
«20220828»;

- process/product identifier, which can be represented by line identification
number, batch number, batch number.

In addition to the specified marking, pasta must have an identification marking of
the internal traceability system. Each market operator must implement documentation
(paper or electronic), which includes:

warehouse accounting;

- vanable reports;

- records of the manufacturing process;

- analysis results;

- monitoring of control and critical points;

- accompanying documents;

- information on transport packages (traceability cards which can be replaced by a
barcode system);

- labeling on consumer packaging in accordance with the requirements of the Law
On Information for Consumers Regarding Food» December 6, 2018 No. 2639-VIIL.

The information which will allow to effectively ensure the system of pasta internal
traceability should contain the following information:

- the product name;
the date of manufacture (batch number);

- the amount of product;

- «Use by» information (expiration date);

- end consumer and shipped quantity;

- on which line it is packed (if necessary);

- the technological parameters of the packaging and labeling process;

- the analysis results;

- the packaging materials in contact with the product were used (name, batch
number/date of arrival).

Data on the pasta shipment must contain information about consumers, amount of
products and the shipped day.

The identification marking of the external traceability system is characterized by
business connections between partners in the food chain and proper informing.
Informing can be due to marking, tagging, labeling, application of barcodes, reporting
and accompanying documents, etc. The first stage of the traceability system is the
information on the consumer packaging, which must comply with the Law of Ukraine
«On Information for Consumers Regarding Food» December 6, 2018 No. 2639-VIII:

- the name of the food,

- the list of ingredients;

- the allergen — gluten;

- the food amount in the measurement established units;

- minimum expiration date or «use by» date;

- storage conditions and/or conditions of use (if necessary);

- the name and location of the food market operator responsible for information
on the food, and for imported food, the name and location of the importer;

- the instructions for use;
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- the information about the nutritional food value.

The traceability system consists of three basic traceability elements: a supplier
(extemal, the step back), processes (internal), a consumer (extemal, the step forward).
Intemal traceability consists of data on raw materials, production, transportation for
product sales.

The traceability block diagram of raw materials and finished products is presented
in Figure 1. The internal traceability plan during the pasta production is given in the
Table 1.

Table 1. The internal traceability plan during pasta production

The object The contents of the process

1. Product accompanying documentation (supplier, name of raw mate-
The raw materials nial, quality and safety indicators, date of receiving, expiration date);
2. Journal of raw matenials control in the market operator warehouse

1. Recipes and technological instructions;

The production 2. (?ggll\r/lngitatlon of the Food Safety Quality Management System
3. Results of final products manufactured batch quality control

1. Declaration of the manufacturer;

The products 2. Marking of transport and consumer packaging;

3. Conditions for storing products in the manufacturer's warchouse

Transportation of final ) ] .
products Freight bill of lading

Therefore, in order to create intermal traceability, it is necessary to create appro-
priate basic programs, standard operating procedures and maintain links between input
and output data. The presence of operating procedures is mandatory according to the
current quality and/or safety system.

In order to implement the traceability system, appropriate instruments are required,
which are listed in Table 2.

Table 2. The tools and technologies to support the traceability system

The technology The instruments
Identificatio Stamp, label, mark, accompanying documentation. Human-readable
entt n format or machine-readable format (barcodes, RFID tags), etc
Data collection and Label, Marking, Message, Fax, Internet, Phone, Databases, Physical
transfer Inspection, Supporting Documentation, etc.
Data storage Laptop/PC, database (internal or provided for use by service provider
over the Internet)
Monitoring request Phone, email, fax
management

Currently, most market operators prefer paper information carriers.
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Conclusions

The developed traceability system is based on the correct technological process
organization, clear record-keeping at all stages, conscientious performance of the
functional duties of each employee. The traceability system for pasta production makes
it possible to prevent the danger occurrence, and also facilitates the maintenance of the
effective other systems functioning implemented in production. The periodic review of
the traceability system ensures its correct functioning. The more dynamic system the
better the result it will provide. The employees professional level is also a necessary
component. In addition, the traceability system functioning at the enterprise is a
necessary component for the possibility of exporting products.
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