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ACCREDITATION AND PROSPECTS OF HACCP SYSTEM IMPLEMENTATION IN
FOOD PRODUCTION

The need for accreditation, implementation of the system of analysis of hazardous factors and determination of critical
control points (HACCP) at food industry enterprises as a quality management system based on environmental friendliness and
product safety is well-founded. The main task in the development of the industry is to increase the competitiveness of products, to
strengthen the innovative focus by implementing quality management systems that ensure the quality of products at all stages of
fits production (life) cycle and contribute to increasing the effectiveness of the work of enterprises [4]. Such a food safety
management system, which has proven its effectiveness and is accepted at the international level, is the HACCP system.
Guaranteeing food safety is the main goal of applying the HACCP concept to the production process. There are many factors that
are not related to the production and processing of products, but have a negative impact on the safety of food products. One
aspect of the spread and implementation of this product safety management system is that it is a kind of basis for forming the
quality of organic products. When certifying organic products, the necessary prerequisites are documentation of all stages of
production and the ability to trace the path "from the doe to the table". Accordingly, the lion's share of the documents that should
be at the processing enterprises of organic agricultural products have already been developed, provided that the HACCP system is
implemented, and the requirements for product safety are also met. The implementation of the HACCP system requires planning
the control of all areas of the technological process, defining the limits of research, application and maintenance of this system. The
HACCP plan is drawn up at the enterprise - a document that, in accordance with the principles, determines the procedures and
sequence of actions to ensure the control of hazard factors. The HACCP plan covers all areas of product production, from raw
material acquisition to product processing or packaging, as well as supply to retail.

Keywords: HACCP, accreditation, quality management system, food products, critical control points.
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HanionansHuit yHiBEpcuTeT GiopecypciB i NPUPOIOKOPHCTYBAHHS YKpaiHu

KPMBOPYYKO Mupocnas

JlepxaBHUIT TOPrOBEIbHO-CKOHOMIYHUI YHIBEPCUTET

I'OPKVYH Aprem

KuiBCbKHI YHIBEPCUTET KYJIBTYPH

AKPEJMTAIIISI I TEPCIIEKTUBHU BIIPOBAJI)KEHHSI CHACTEMHU HACCP ¥
BUPOBHMIITBI XAPYOBOI ITPOJYKIIIT

ObrpyHTOBaHa HEOBXIAHICTb IMPOBEAEHHS aKpeanTalii, BIIPOBA/PKEHHS CUCTEMM AaHAJIBy HEOE3NeYHnX QakTopiB Ta
BU3HAYEHHSI KDUTUYHUX TOYOK KOHTPOsIO (HACCP) Ha rigrnpmueMcTBax Xap4oBoi IpOMUC/IOBOCTI K CUCTEMM YrIPaB/IiHHS SKICTIO Ha
OCHOBI  €KOJIOrYHOCTI  Ta  6E3r1eYHOCTi  rpodyKuli. OCHOBHUM 3aBAAHHAM Y pPO3BUTKY [POMUC/IOBOCTI €  IABALYEHHS
KOHKYPEHTOCIPOMOXXHOCTI 1POAYKLUI], MOCUIIEHHS [HHOBALIIVIHOI CripSIMOBAHOCTT LL/IIXOM BIIPOBAAKEHHS] CUCTEM YIIPAB/IIHHS SKICTIO,
SKi 3a6e3reqye AKICTb MPoayKUii Ha BCix eTanax ii BUPDOOHUHYOro (DKUTTEBOro) UMKy | CripUsiioT MIABULUEHHIO pPe3y/lbTaTuBHOCTI
Po6OTH MIANPUEMCTB. TaKOK CUCTEMOIKO YIrIPaB/IiHHS OE3MEYHICTIO Xap4oBuX MpPOAYKTIB, SKa [OBEIa CBOK EQPEKTUBHICTL Ta €
MPMAIHAITOIO Ha MDKHAPOAHOMY pPIBHI, € cuctema HACCP. [apaHTyBaHHS GE3rIEYHOCTI MPOAYKTIB Xap4yBaHHS € OCHOBHOK METOH
3acrocysarHs1 kKoHuenyii HACCP 4o nipoyecy BupobHUYTBa. ICHYE 6E3/1i4 YHHUKIB, 5IKi HE OB A3aHi 3 BUPOOHULTBOM | IEPEPOOKOI0
MIDOAYKTIB, a/e Crpas/isioTs HEratuBHmi BIr/MB HA 6E3MeYHICTL POAYKTIB Xap4yBaHHS. OfHUM aCrIEKTOM [MOLMPEHHS |
BIPOBAMKEHHS JaHOI CUCTEMU YIIPaBIIiHHS GE3MEYHICTIO MPOJYKUII € Te, 1O BOHa — CBOEPIAHMI 6a3UC A1 QOPMYBaHHS SKOCTI
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opraHidHoi npogykuli. [pn cepTuikavii opraHidHOI rpogyKulii HeobXigHUMHU EPELYMOBaMU € L[OKYMEHTYBAHHS BCIX €TariB
BUPOOHULITBA T@ MOX/IUBICTb MPOCTEXUTHU LU/ISX <Bif JIaHy 4O CTO/y». BiAroBigHo 1eB0Ba YacTka JOKYMEHTIB, SKi [TOBUHHI 6yTH Ha
TTiAMPUEMCTBAX-IEPEPOOHNKAX OPIraHiYHOI CillbCbKOroCroAapCchbKoi  npoayKuli, BXe € po3pobrieHi, 3a yMOBH, SKLO BIIPOBafXXeEHa
cucrema HACCP, a Takox BUKOHYKOTECS BMMOIM LYOAO 6E3MEeYHOCTI NnpoayKTiB. Peasizauis cuctemn HACCP rnoTpebye riaHyBaHHs
KOHTPOJIIO BCIX AINISIHOK TEXHO/IONTYHOIO MPOLECY, BUIHAYEHHS MEX AOCIKEHHS, 3aCTOCYBaHHS I MiATPUMAaHHS LiEl cuctemu. Ha
MTIAMPUEMCTBI CKBAAETLCA iaH HACCP — [OKYMEHT, WO BIAMOBIAHO A0 MPUHLMITIB BUIHAYAE MPOLELYPHU Ta MOC/TAOBHICTb ik 3
METOK0 3a6e3reYeHHs] KOHTPO/IO pakTopiB Hebesneku. [TnarH HACCP oxor/ioe BC [iNSSHKY BUPOOHNULTBA MPOAYKLUI], MOYNHA0qY Bij
OTDUMAHHS CUPOBUHN [0 NEPEPOOKM abo raKyBaHHS MPOAYKUIf, a TaKOX OCTavyaHHs y PO3[PIOHY TOPIiB/Io.
Krtoyosi ciosa: HACCP, akpeauTalis, CUCTEMA yrpas/iiHHS SKICTIO, Xap4oBa rpoayKLisi, KDUTUYHI TOYKU KOHTPOJIO.

Statement of the problem in a general form
and its connection with important scientific or practical tasks

The predominance of the fifth technological system and the transition to the sixth determined the
unconditional priorities of state support - science and education; the predominance of the intellectual nature of work
over the industrial; integrated technologies; high-value labor. In general, this balance is based on three components -
people, the economy, and the environment. In this chain, the quality and safety of food products, both in packaging
for the consumer and in the process of their manufacture, transportation and sale, becomes an important tool. This is
especially acutely felt in conditions of growing competition and open international integration

Analysis of the latest research

Many foreign and domestic scientists and scientists were engaged in the study of the quality and safety of
food products based on the implementation of quality management systems at enterprises. Among them, we can
name such scientists as V. Andriychuk, Y. Zhalilo, Y. Zavadskyi, L. Yevchuk, D. Krysanov, P. Sabluk,
O. Piddubny, M. Porter, B. Ryzberg, V. Stevenson, R. Fathutdinov et al.

However, a number of problematic issues still do not have a final scientific solution. This primarily
concerns the economic and organizational aspects of accreditation, development and implementation of the HACCP
system in the production of food products.

Formulation of the goals of the article
The purpose of the work is the accreditation and development of methodological foundations for the
implementation of the HACCP system as a quality management system, which ensures the increase in the
competitiveness of the products of food industry enterprises.

Presenting main material

The insufficient level of providing the population with safe food products is a global problem. Moreover,
this problem is growing faster and more globally over time. The number of hungry people in the world is increasing
every year. According to the UN, the food crisis is already present in more than 40 countries. Thus, according to
Faostat, each inhabitant of Bangladesh and Burundi consumes only 3 kg of meat per year, while the average
consumption of meat in the world is 36.9 kg. On the other hand, due to the lack in some countries of the modern
industry of processing, preparation, packaging and storage of food products, up to 50% of them spoil and become
unfit for consumption. To this must be added significant risks for the population due to diseases from the
consumption of low-quality and dangerous food products that cannot be saved even by the most modern packaging.

Every year, 2.0 to 2.2 million people die worldwide from diseases related to stomach disorders due to
consumption of contaminated food or water. Up to 30% of the population of developed countries are exposed to
foodborne diseases. Thus, according to Professor Chris Griffith, up to 47.8 million cases of food-borne diseases are
recorded in the USA every year, due to which more than 3 thousand people die, and losses due to compensation to
victims and bankruptcy of enterprises amount to more than 210 million dollars [2] .

Such examples show that due to insufficient management of control over the quality and safety of food
products in production and in the process of its sale, both the population (illness, death) and business (additional
losses, fines, bankruptcy) suffer.

That is why the resolution of the 126th session of the executive committee of the World Health
Organization (January 2010) not only determines that food safety remains an urgent problem in the field of public
health, but also emphasizes the need to find global and effective solutions its improvement in all parts of the world.
The main executors of measures for the implementation and operation of food safety management systems are
business enterprises that operate in markets along the entire chain - from the cultivation and preparation of
agricultural products to production and retail sale [3].

The main task in the development of the industry is to increase the competitiveness of products, to
strengthen the innovative focus by implementing quality management systems that ensure the quality of products at
all stages of its production (life) cycle and contribute to increasing the effectiveness of the work of enterprises [4].
Such a food safety management system, which has proven its effectiveness and is accepted at the international level,
is the HACCP system.
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HACCP - Harard Analysis and Critical Control Points - is a Latin abbreviation that stands for "system of
risk analysis and critical control points”. It allows you to guarantee the production of safe products by identifying
and controlling dangerous factors. It was developed by the company "Pillsbury™ together with the laboratories of the
US Armed Forces and the National Aeronautics and Space Administration of NASA during the work on the
American Space Program. At that time, NASA was faced with the task of developing a system that completely
eliminates the possibility of the formation of toxins in food products intended for use by the crew of a spacecraft
during work in outer space. To solve this problem, in 1971, the Pillsbury company presented the concept of HACCP
at the first American National Conference on Food Safety. Since this system proved to be effective, soon all canners
and meat processors were required to implement it, and later this requirement began to apply to all food
manufacturers without exception [2].

The advantages of the HACCP system are better use of resources and a quick response to deviations from
the requirements of regulatory documents. Before the introduction of HACCP, tests of the final product were carried
out to assess its safety, that is, to determine the product's compliance with quality and safety requirements, a certain
percentage of samples were selected for testing. The number of samples to be tested to make sure that the final
product meets the standard does not always guarantee that the test results apply to absolutely all product samples
from the lot.

Indeed, if there is a violation and a product is produced below the established standard, it is impossible to
determine the reason for this before the end of product testing. Many of the microbiological tests require a 3-5 day
incubation period to obtain results to prevent risk. All this leads to financial losses if the product has to be
withdrawn from production, or, in the worst case, the consumer is poisoned - as a result of using a low-quality
product. A risk that causes a product to be unsafe to consume may be biological, chemical or physical in nature or
related to the condition of the food product, including:

1) physical risks — dirt, insects, etc.;

2) chemical risks — salts of heavy metals, pesticides, etc.;

3) biological risks — microbiology, hormones, etc.

A critical control point (CCP) can be associated with a raw material or a stage of work in the production
process where the presence of a risk is recognized and measures are required to eliminate, prevent or reduce it.

In order to determine the most appropriate means of monitoring CTC, a complete understanding of the
technological process is required. Tests where results are obtained quickly have an advantage over traditional time-
consuming microbiological analysis (for example, measuring pH instead of counting acid-producing bacteria). At
the same time, other stages require visual or sensory tests, such as those that take into account the color and smell of
fresh fish.

Guaranteeing food safety is the main goal of applying the HACCP concept to the production process. There
are many factors that are not related to the production and processing of products, but have a negative impact on the
safety of food products. For example, in the production of vegetables, production areas may have a different level of
mechanization, which is associated with additional mechanical factors that lead to fruit damage. These and other
factors should be considered when planning a system for managing the safety of food products and agricultural raw
materials.

Another aspect of the spread and implementation of this product safety management system is that it is a
kind of basis for the formation of the quality of organic products.

When certifying organic products, the necessary prerequisites are documentation of all stages of production
and the ability to trace the path "from the doe to the table". Accordingly, the lion's share of the documents that
should be at the processing enterprises of organic agricultural products have already been developed, provided that
the HACCP system is implemented, and the requirements for product safety are also met.

The implementation of the HACCP system requires planning the control of all areas of the technological
process, defining the limits of research, application and maintenance of this system. The HACCP plan is drawn up at
the enterprise - a document that, in accordance with the principles, determines the procedures and sequence of
actions to ensure the control of hazard factors. The HACCP plan covers all areas of product production, from raw
material acquisition to product processing or packaging, as well as supply to retail.

In order to develop and implement a system of analysis of dangerous factors and critical control points at
the enterprise, it is necessary to implement seven principles:

- principle No. 1 - analyze dangerous factors;

— principle No. 2 — to determine critical control points (CCP);

— principle No. 3 — set the critical limit(s);

— principle No. 4 — to establish a monitoring system of the CPC;

- principle No. 5 — to establish a corrective action that will be implemented when monitoring shows that a
specific CPC is out of control;

- principle No. 6 — establish verification procedures to confirm that the HACCP system functions
effectively);

- principle No. 7 — establish the procedure for documenting all procedures and keeping protocols.
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The implementation of the HACCP system involves the implementation of twelve stages.

Stage 1. Creation of a system development and implementation group (HACCP team). In order to fully
understand the process and be able to identify all possible risks and CTCs, it is important that the HACCP team
consists of people from various specialties.

Stage 2. Product description. It is necessary to prepare a complete description of the product. The
description must include safety information, such as the composition, physical and chemical structure of the raw
material and the final product, the amount of acid and alkaloid in the product (pH): any treatment that destroys or
reduces the level of microorganisms (such as heating, cooling, smoking etc.; requirements for packaging, storage
and transportation). Let's consider the example of PJSC "Chernivetskyi Hlebokombinat".

Stage 3. Determination of the field of use of the product. How the product will be consumed is an
important question, as it is necessary to know whether heat treatment is required before consumption. All possible
cases of improper consumption or their consequences must be taken into account.

Stage 4. Schedule (diagram) of the sequence of the production process. The main function of the team is to
make a detailed diagram of the sequence of production processes from the purchase of raw materials to the delivery
of the product to the consumer. Expertise from a production specialist is very important at this stage. Processes have
certain characteristics in various enterprises, and a precise sequence diagram establishes the specific details of a
given process.

Step 5. Checking the correctness of the sequence diagram on site. After completing the organization of
diagrams and schemes, team members must check the prepared information with actual production at the production
sites.

Stage 6. Determination of risks and means of control. Effective risk identification and risk assessment is the
key to successful HACCP work. All real risks that may be present in any of the ingredients and at any stage of
production must be considered.

Stage 7. Determination of critical control points. All ingredients and each step of the process are taken in
turn, and the probability of each identified risk is considered. The team must determine the possibility of risk growth
at this stage, whether it can be reduced or eliminated. Assessment and expertise of the HACCP team are the main
factors in establishing a critical control point. It is very important that critical control points are kept under control.
When determining the degree of monitoring for a critical control point, the risk assessment should be made in such a
way that the level of monitoring of it is described. It should be noted that critical management points for producers-
processors of organic agricultural products are interesting for consideration.

Stage 8. Signal levels and tolerances for CPC. The team must define signal levels and tolerances for each
CCP, as well as the means by which risks will be controlled for each critical control point. They can determine, for
example: the level of chlorine in water for washing; temperature during storage; using documented procedures.
Everything must be registered. Critical constraints and target cost estimates must be defined.

Stage 9. Procedures for monitoring under the CPC. Monitoring is a mechanism for confirming that the
production process or product handling procedures are kept under control at all critical control points.

Stage 10. Corrective actions. If monitoring indicates that the parameters are not in compliance or the
process is not in control, corrective action should be taken as soon as possible. Corrective actions should take into
account the worst case scenario and be based on an assessment of damage, risk and degree of danger.

Stage 11. Inspection and examination procedures. After performing all actions and procedures, they must
be reviewed before use and regularly checked from the moment of work. The means of confirming the operation of
the system can be: selection of samples for analysis by a method different from monitoring procedures; personnel
survey, in particular, those specialists responsible for monitoring the critical control point; observation of a critical
control point; audit by an independent person.

Stage 12. Keeping documentation. Record keeping is the main part of HACCP. Records demonstrate the
correctness of procedures from the very beginning to the end of the process, tracing the production path of the
product. In the documents, it is necessary to register real data on the implementation of HACCP, for example, the
identification of risks and the selection of critical limits, as well as data related to the monitoring of the critical
control point and the corrective measures taken.

As for Ukraine and the Chernivtsi region in particular, the HACCP system is being implemented more and
more actively. Thus, in the Chernivtsi region, three food industry enterprises have HACCP certificates - Oil and Fat
Combine PJSC, which is part of the VIOIL industrial group, Gals 2000 LLC and Chernivetsk Bread Plant PJSC,
which is a structural unit of the Hlibni holding company investments" [6].

The Ukrainian market has already accumulated some experience in this matter. Thus, since July 1, 2003,
the national standard DSTU 4161-2003 "Food safety management systems. Requirements”, and on August 1, 2007,
the national standard DSTU ISO 22000:2007 (identical to the international standard ISO 22000:2005), which
includes the principles of HACCP, entered into force. In addition, this issue is regulated by the Law of Ukraine "On
the safety and quality of food products™ in Article 20 "Obligations of manufacturers and sellers (suppliers)".

At the beginning of 2022, a survey was conducted among food industry enterprises, as a result of which it
turned out that almost half of them (43%) want to implement the HACCP system. Another 80-90% of companies
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have not only heard about it, but also have a fairly clear idea of its capabilities. In addition, 99% of Ukrainian
enterprises that export to the European Union have the HACCP system implemented and operating. Ukrainians
should also consume products from manufacturers whose control system meets global requirements. This will
become possible after the adoption of a new edition of the Law of Ukraine "On the Safety and Quality of Food
Products”, the draft of which already exists [7].

It is planned that the HACCP system will be introduced everywhere after the entry into force of the Law.
The law "On the safety and quality of food products” will allow the recall of finished products directly from store
shelves. At the same time, the manufacturer may lose up to 40% of its customers, which may lead to bankruptcy.
That is why manufacturers are most interested in maintaining the highest quality standards when manufacturing
their products, and thanks to the modern, accurate equipment of the HACCP system, it is impossible to falsify data
for their submission to regulatory bodies. And enterprises will be inspected not by control bodies, but by special
specialists of the State Vetphytosluzhba, who will be trained by qualified specialists from the European Union and
the USA, where the HACCP system is very widespread. However, it should be noted the negative consequences of
the introduction of the HACCP system for the producers themselves. Domestic enterprises will bear a number of
costs, which can be conventionally divided into three groups: from the implementation of prerequisite programs; on
the development and implementation of the HACCP plan; to support this system. According to the results of
research conducted in 2021 as part of the project "Food Safety in Ukraine", implemented at the initiative of the IFC
(International Finance Corporation) in partnership with the Ministry of Finance of Austria, the estimated cost of
implementing HACCP at domestic enterprises may vary (from $7,300 . USA up to 250 thousand USD) and depends
on the starting level of sanitary and hygienic conditions.

In Ukraine, as in other countries, the costs of prerequisite programs represent the largest item of costs for
the implementation of the system of analysis of dangerous factors and critical control points, and on average for an
enterprise they amount to about UAH 250,000. The development and implementation of HACCP will cost about
225-250 thousand UAH, and system support - about 250 thousand UAH, and this figure will depend on the number
of critical control points determined by the HACCP plan [8].

In general, the implementation of the HACCP system for enterprises producing food products is a rather
costly process and requires significant initial capital investments, but the benefits of using this food safety
management system are obvious. Therefore, the lack of competitiveness of Ukrainian goods, non-compliance with
food quality and safety standards, as well as legal and practical obstacles to trade should prompt the state to create
the necessary regulatory and legal framework that would regulate food safety issues in accordance with international
standards and would make it possible to increase the level of export of food products to other countries.
Manufacturers, already guided by their own initiative, would implement the HACCP system, which contains a
number of benefits and possible prospects for business development. As for the consumers of food products, they
only benefit from the application of the system of analysis of dangerous factors and critical control points, because it
guarantees them the safety of the purchased products.

Conclusions from this study and prospects for further research in this direction

The need to introduce HACCP is due to consumer demand for safe, environmentally friendly, high-quality
products. In addition, using HACCP, food industry enterprises should focus on the production of ecologically clean,
natural products, which will ensure a stable high place in the domestic and foreign markets. In the future, it is
planned to improve the application of the HACCP system not only for processing enterprises, but also for
enterprises that are directly engaged in the production of raw materials, but in Ukraine, first of all, a number of
measures should be taken:

- Raise the level of hygiene culture. It is very important to understand that it is impossible to achieve a
100% guarantee of the safety of food products, since the human factor is crucial in food production. Reducing the
impact of this factor is the task of any manufacturer.

- Make changes in legislation and the structure of control bodies. For example, it is necessary to create a
single department (or combine two key ones into an integrated system) that would be responsible for the safety of
food products in Ukraine, maintain a single register of producers and maintain a single database of their inspections.

- To create an understanding in business that food enterprises, and not the state, are responsible for the
products they produce. And the role of the state is to establish a system of control over the safety of these products.

Therefore, the development and implementation at domestic enterprises of the food industry of the system
of quality and safety of food products based on the concept of HACCP will allow them to provide them with
sustainable competitive advantages in the conditions of sharp aggravation of competition both in the domestic and
foreign markets.
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