IMPLEMENTATION OF THE HACCP SYSTEM FOR THE DAIRY INDUSTRY
Mahmudova Ilona,
Poltava State Agrarian Academy
assistant,
Kalashnyk Olena,
Poltava State Agrarian Academy
C.T.S., assistant professor,
Konoplya Anastasia
Undergraduate,
Poltava State Agrarian Academy,
[bookmark: _GoBack]Remizova Julia,
ALC «Ukroliyaproduct»

Now a global problem affecting not only the health of the population and the standard of living, but also its activity, demographic aspects, morbidity and, further, the economy of Ukraine, is the quality and safety of food. It is the implementation of the HACCP system that addresses this pressing issue. This system is a precautionary system for assessing the control of hazardous factors in food raw materials, finished products and technological processes, which significantly reduces the risk levels of hazards to human life and health. In this article the implementation of this system at dairy processing enterprises located in Poltava region was analyzed.
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The European integration trend of the restructuring of the Ukrainian economy implies a fundamental change in the legislative prerequisites not only of the commercial and economic sector, but also of establishment of food production management systems that will guarantee food safety. The consumer purchasing the food should be informed of the whole food chain "from field to fork" and be assured that there is no adverse effect on health from its consumption. This principle provides control at all stages of production, each of which must be documented: how the land on which the animals were bred or plants were raised was cultivated, the conditions in which they kept these animals, their diet, method of slaughter, production technology, its packaging. In addition, it should include the parameters under which the products are transported and stored in a commercial network. [1].
The HACCP system has been introduced around the world for several decades to identify, evaluate and control the hazardous factors that are paramount to food safety. It is a logical, simple, effective food safety control system with a complex structure designed to identify risks and / or critical situations and create a plan to control such situations.
On the one hand, this system guarantees the safety of products on the path of the food chain from producer to consumer, enables to identify all the critical points that can affect the safety of the final product, eliminate harmful factors and control the complete production process, and on the other it is a reliable way of protection for food products consumers  [2]. 
Therefore, the HACCP system can be called a kind of tool to protect the reputation of the manufacturer. The implementation of this system requires some material costs for the operators of the food market. But in the long run, all players in the food chain - from producers to consumers - get significant benefits. Because the former become more competitive, producing better quality products, working to earn the trust of consumers and successfully compete for their demand in both domestic and foreign markets. And consumers, in their turn, gain confidence in the quality and safety of Ukrainian food products they buy at Ukrainian supermarkets or markets. [3]. 
Milk and dairy products are an integral part of the diet of the Ukrainian population. In 2016, the average Ukrainian consumed more than 209 kg of milk and dairy products, which is only 55% of the rational norm, which equals 380 kg per person per year [4].
The dairy industry in Ukraine accounts for about 11% of the total sales of food products. The total volume of milk production in Ukraine amounted to 10,38 million tonnes in 2016, which is 42,4% of the 1990 level. [5]. 
Particularly urgent are the problems of quality control in the dairy industry after Ukraine's accession to the WTO, which has led to stricter requirements for products produced by these companies. Traditionally, dairy businesses are considered an important sector of the food industry because it provides the population with such vital products as milk, dairy products. Food industry needs special attention in quality management due to the food production, so food businesses depend not only on the competitive position in the market, its image and profit, but also the health of the population [6] 
The structure of milk production is critical - only 26% is produced in agricultural enterprises [5]. And this has a significant impact on quality: in 2016, only 14,6% of extra quality milk, 36.7% of higher quality, the rest of first quality, second quality and non-varietal quality. In such circumstances, products made from such raw materials are uncompetitive on the world market. Although recently there has been an annual increase in extra and higher quality milk. For the first time in 2016, their share is more than half - 51.3% [7-8].
However, if we analyze the quality of products produced by domestic dairy producers, they do not reach a level that satisfies the international market. First, it is due to the low quality of raw materials that are usually supplied to dairy farms of households using manual labor.
Another important reason for low-quality dairy businesses is their lack of an effective quality management system and product safety for businesses. The quality of the management system, which is formed on the basis of the HACCP principles, will minimize the risks associated with the quality and safety of products, enter the international markets and increase sales.
HACCP implementation problems have been actively researched by both foreign and Ukrainian scientists. Among foreign scientists, the problems of implementing the HACCP system at milk processing enterprises were addressed by Tabeen Jan, Kailash Chandra Yadav [9], Peristeropoulou M, Fragkaki AG, Printzos N, Laina I [10]. Among Ukrainian researchers are works of Mykyichuk M.M., Ostapiyuk S.D. [11], Bogatko N.M., Vlasenko V.V., Bogatko L.M., Salata V.Z., Semaniyuk V.I. and others [12-14].
However, the implementation of the food safety management system in the domestic food industry is going slow. This leads to the need for further study of the system, which reveals the expenses and benefits of its implementation, affects the quality of products and companies [15]. 
Now food producers in order to expand the market for their products consider it expedient to have a certificate which, after passing the audit (inspection of the enterprise by an experienced auditor), confirms the effectiveness of the HACCP food management system and recognizes the enterprise as capable of producing safe food. The certification procedure results in the issuance of a certificate. Businesses need to be careful about the choice of certification bodies, as the international certification body has the highest level of credibility not only in the Ukrainian market and at the CIS level, but also in the European and world ones (Bureaveritas, SGS).
Today, Ukraine has become a strong agricultural player at the world market. We supply our agricultural and food products to markets of almost 190 countries. Ukrainian goods are in demand among consumers in Asia, the EU and Africa. Strengthening global positions and multiplying excellent results are a major challenges for manufacturers today. Ukrainian producers are interested in the fact that domestic and foreign consumers have the opportunity to buy really high quality food products and are confident in their safety for their health and health of their children.
International Food Safety Certificates ISO 22000, FSSC 22000, IFS, BRC, based on HACCP principles. Therefore, if one of these systems operates on the enterprise, then the HACCP is fully operational.
The most common and understandable for all players in the global food and raw materials market are the following standards: 
· ISO 22000:2005 Food safety management systems. Requirements for all food chain organizations. The standard was developed by an international standardization organization (ISO). In Ukraine it is adapted and valid as DSTU ISO 22000: 2007;
· BRС (British Retail Consortium Global Standard) – British Retailers Association Standard;
· IFS Food (International Featured Standard Food) – an international standard for retailers;
· Dutch HACCP – standard for the HACCP system in the Netherlands;
· FSSC 22000:2010 – standard for manufacturers of particular categories of food products, integrating the requirements of ISO 22000:2005 and PAS 220:2008, adopted by the association of food safety experts  Global Food Safety Initiative (GSFI).
In developing a food management system, the following regulatory documents are additionally used: 
· ДСТУ-Н ISO/TS 22004:2009 (ISO/TS 22004:2005) Food safety management systems - Recommendations for use ISO 22000:2005;
· ДСТУ ISO 22005:2009 (ISO 22005:2007) Traceability in feed and food chains - General principles and basic requirements for system design and implementation.
· PAS 220:2008 – Food security prerequisites for food businesses - a standard developed by the British Standards Institute;
· ISO/TS 22002-1:2009 Programs-prerequisites for Food Safety. Part 1. Food industry [16]
For food producers, the HACCP system does not contain radically new rules. HACCP first of all organizes a bunch of sanitary and technological norms and parameters, as well as rules of production. Control rules must be understood by all capacity personnel, from management to the employee. The astonishment and bewilderment of manufacturers at the initial stage of the development of the HACCP system may be due to the fact that manufacturers are accustomed to work according to specific requirements (height of walls 2.70, lined with glossy tile). According to the HACCP system, the height of the walls should be sufficient for the implementation of technological parameters, and the surface of impermeable materials, easy to wash and disinfect. These differences require manufacturers to take a completely different approach to the development of their own individual parameters, because of which, the HACCP management systems are not able to be universal even for the same type of enterprises and must be developed for a specific production with complete equipment and features of the range. 
According to Ukrainian legislation, since September 20, 2019, all food chain businesses (partly except for primary production) need to implement a HACCP food safety management system. Order of the Ministry of Agrarian Policy and Food as of 01.12.2012 No. 590 On approval of the Requirements for the development, implementation and application of permanent procedures based on the principles of the Food Safety Management System (HACCP) regulates the procedure for the development and implementation of the System.
HACCP implementation is required for:
· producers of food, alcohol and packaging materials for these products;
· enterprises involved in the storage, prepacking and packaging of finished food;
· manufacturers of detergents and disinfectants and equipment for food industry enterprises;
· producers of feed, fertilizers, pest and weed control agents (pesticides);
· producers of raw materials: from farms to agroholdings (in the presence of processes that change the state of production: cooling, storage, drying, separation, etc.);
· catering establishments and food trading establishments. These include cafes, restaurants, cafeterias (companies, educational and medical institutions);
· transport organizations involved in the transportation of food products;
· small enterprises, which include: enterprises engaged in the delivery of food products to the final consumer, have no more than 10 employees and are located in an area not exceeding 400 m2. As well as those who do not supply food to the final consumer and have no more than 5 working staff.  
Sencha, LLC which is located at  Sencha village, Lokhvytsia district, Poltava region, has developed, implemented and effectively operating HACCP system in accordance with the international standard ISO 22000:2005, which is a system of management of quality and safety of raw materials, consumables and auxiliary materials, as well as final products. ISO 22000:2005 complies with the national standard DSTU ISO 22000:2007. ISO stands for International Organization for Standardization.
At the initial stage of implementation of the food management system, a HACCP group was formed from the representatives of each stage of production, some underwent special external training. The HACCP group of Sencha, LLC conducted the so-called diagnostics of the enterprise. The stages of production and processes that can directly or indirectly threaten the safety of raw materials, auxiliary materials, or ultimately finished products have been identified.
According to Order No. 590 of the Ministry of Agrarian Policy and Food, for the maintenance of hygiene throughout the food chain, in order to produce safe end products, as well as to determine the rules of food handling, the HACCP group of Sencha, LLC has developed programs-prerequisites for the HACCP system.
They are mandatory and are intended for the effective functioning of the food safety system and the control of hazardous factors. They are designed, documented and fully implemented at the capacity of Sencha, LLC before the application of the HACCP system. The scope of the programs-prerequisites covered all potential safety threats.
[bookmark: n49]The HACCP team developed and implemented programs-prerequisites, taking into account the characteristics of the range of final foods (milk pasteurized 2,5% fat, kefir 0% fat, yoghurt 2,5% fat and curds 0% fat), as well as technological processes and capacity specifics.
The HACCP system programs-prerequisites have covered the following processes:
· Proper planning of industrial, auxiliary and domestic premises to avoid cross-contamination;
· Requirements for the condition of premises, equipment, repair works, equipment maintenance, calibration, etc., as well as measures for the protection of food products from contamination and external impurities;
· Requirements for planning and state of communications - ventilation, water supply, electricity and gas supply, lighting, etc .;
· Safety of water, ice, steam, auxiliary materials for processing of food products, objects and materials in contact with food products;
· Cleanliness of surfaces (procedures for cleaning, washing and disinfection of industrial, auxiliary and household premises and other surfaces);
· Health and hygiene of the staff;
· Protection of products from impurities; management of production waste and garbage, their collection and removal from capasity;
· Pest control, definition of species, prevention of their occurrence, means of prevention and control;
· Storage and use of toxic compounds and substances;
· Specifications (requirements) for raw materials and supplier control;
· Storage and transportation;
· Control over technological processes;
· Food labeling and consumer awareness [17]. 
The HACCP systems at the dairy processing plant Sencha, LLC  are based on 7 principles, which are widely recognized and generally accepted in European and Ukrainian practice.
1. Analysis and identification of hazardous factors. At this stage, the entire technological process was analyzed, from the selection of suppliers of raw materials and auxiliary materials, to the shipment of finished products to the consumer.
Validation (checking) of the quality of outsourcing services (deratization, transport logistics, etc.) was also carried out. The list of equipment and capacities in contact with products was compiled (Ф-БПР-7.7-7-2). 
To determine the significance of the hazardous factors, the HACCP Sencha, LLC group evaluated each potentially hazardous factor and determined the degree of risk taking into account the probability of its occurrence and the severity of the consequences for human health in the event of improper control of the technological stages, creating its own method of hazard assessment, considering the specificity of the end product. The methodology for hazard assessment is presented in Tables 1 and 2. 
Table 1
The estimation scale of probability of influence occurrence, score
	The probability of influence occurrence
	Probability
	Estimation scale

	From once a month and more often
	High
	4

	From several times a quarter to once a month
	Average
	3

	From several times a year to once a quarter
	Low
	2

	From once a year and more often
	Almost equal to 0
	1



Table 2
Scale for assessing the severity of consequences for human health, score
	The severity of the consequences for human health
	Severity
	Estimation scale, score

	Leads to death or group 1 disability
	Critical
	4

	Causes serious health damage. Long-term disability
	Difficult
	3

	A disease that may require medical intervention
	Moderate
	2

	Has almost no consequences. Slight malaise
	Easy
	1



Each technological process identifies potential factors (biological, physical or chemical) that may pose a threat to food safety. Identification analysis and analysis of hazardous factors are partially presented in table 3.
Table 3
Identification analysis and hazard analysis
	
	Process
	Type
	Hazard
	Hazard assessment
	Management

	
	
	
	
	Severity
	Proba-bility
	Signifi-cance
	

	1.1
	Input control (raw milk intake)
	Б
	Microbiological contamination: coliform bacterias; pathogenic microorganisms
	3
	2
	6
	- Document certifying the epizootic well-being of animals; 
- Passports for cows with fixation of checks and vaccinations; 
- Implementation of input quality control of each batch of milk.

	
	
	Х
	Toxins, mycotoxins, antibiotics, pesticides, nitrates, hormonal drugs
	3
	2
	6
	

	
	
	Ф
	Absent
	-
	-
	-
	

	1.4
	Pasteurization and heating of milk up to 85-900 C
	Б
	- pathogenic microorganisms. Insufficient pasteurization of milk (equipment breakdown);
-microbiological contamination
	3
	2
	6
	- Pasteurization parameter control log; 
- Thermograms; 
- Pasteurization efficiency test (enzyme tests); 
- Schedule of calibration of metrological equipment.

	
	
	Х
	Elements of detergents (poor quality of equipment flushing)
	2
	2
	4
	- Protocols of washing and disinfection quality  of equipment; 
- Laboratory control (critical control point).

	
	
	Ф
	Absent
	-
	-
	-
	



2. Identification of critical control points. As a result of the analysis of hazardous factors of technological processes, critical control points have been identified, their parameters which need to be periodically or constantly monitored for the safety of the final product
1) input control (intake of raw milk), chemical factor - toxins, mycotoxins, antibiotics, pesticides, nitrates, hormonal drugs;
2) storage of packaging, containers, labels, biohazard factor - temperature mismatch, development of coliform bacterias;
3) pasteurization, biologically hazardous factor - development of pathogenic microflora;
4) packing, marking, physical hazardous factor - external impurities (metal parts from equipment)
5) storage of finished products, biological hazardous factor - development of pathogenic microflora.
3. Setting critical limits. Each critical control point has its measurable limits (temperature, time) and they should not be exceeded.
4. Establishment of monitoring procedure. 
The proper performance of the monitoring activity at Sencha, LLC is governed by the Procedure of PR-8.3 “Metrological Support”. According to the provisions of which, the selection of control, measuring and testing equipment is carried out by heads of departments in accordance with the type of measurements, accuracy and requirements that are set in the normative documents before carrying out this measurement. Control and indicator measuring devices, which are used for measurement and are subject to state metrological control and supervision, are entered by the head of the unit in the "Schedule of calibration (measurement) of measuring equipment" (F-PR-8.3-0). Mandatory calibration and / or verification is required before commissioning new or refurbished equipment.
Example: necessary technological equipment (additional hygrometers in the finished product composition) is installed to ensure the monitoring process, and the required monitoring period is determined. For the purpose of documentary verification and further analysis, control protocols have been introduced - Control Log of Microclimatic Parameters in finished product composition.
5. Development of corrective actions. When fixing the exceeding critical limits of the parameters of the critical control points, it is necessary to envisage actions that will restore the proper technological parameter and minimize the negative impact at the critical control point, which may cause a threat to food safety. In this case, inappropriate products must be distinguished. (In case of an emergency power outage, which can provoke shutdown of the refrigeration equipment and at night, for a total of about 7 hours, the products can be stored at an inappropriate temperature and deteriorate - this is a biological danger in the form of pathogenic microflora. The corrective action in this case is to restore the refrigeration equipment to function properly, and products are separated to find out their actual condition). At Sencha, LLC corrective actions, if necessary, are carried out according to Procedure PR-7.10-1 / 2 "Adjustments and corrective actions", according to which there are 4 stages: 
1) establishing whether the product poses a safety risk based on expert judgment or the results of physico-chemical and microbiological tests;
2) if by the results of the first stage assessment there is no danger, then the product can be used as intended;
3) if a potential hazard exists (based on the results of the first stage assessment), it must be established whether the product can be recycled or sent for safe use;
4) if the operations with a potentially hazardous product foreseen in the third stage are impossible, then such product should be disposed of or destroyed.
When determining corrective actions, the responsible executor, who is appointed by the head of the HACCP group of "Sencha", LLC is indicated at each stage and terms of execution. All actions are recorded in the Log of inconsistencies and corrective actions (Ф-ПР-7.10-1/2-1).
6. Keeping and updating documentation. All documentation developed by the HACCP team is understandable and accessible to all employees of Sencha, LLC. The head of the group keeps all control copies, and the production units get certified copies. When there are some changes made to the documentation, production units are immediately provided with current copies.
7. Performance evaluation. Periodically, but at least once a year, the HACCP system is tested for its efficiency and validation. First of all, validation (verification) of all protocols (logs, schedules, flowcharts, etc.) is carried out at venues, and upon completion, the HACCP system is verified (validation and efficiency confirmation).
Thus far there is an effective and up-to-date HACCP food safety management system at Sencha, LLC, which is not limited to the development of documentation and the establishment of a basic order in production. It is important for the dairy company that this system really works and is effective and not only look good on paper. Thanks to the active and current system of HACCP at Sencha, LLC, fully implemented the Food Quality and Safety Policy, approved by senior management of the enterprise, which is a reliable confirmation that the manufacturer provides all the conditions that guarantee stable production of quality and safe products.
The introduced HACCP system at Sencha, LLC solves the following issues:
- optimization of production processes at all stages of the technological chain;
- preliminary detection of inconsistencies and the possibility of eliminating their manifestation in the future;
- rational use of material resources and expenses;
- compliance of the final product with all requirements of the client (consumer), including quality and safety indicators;
- fulfillment of the requirement of the Ukraine legislation that provides the introduction of the HACCP system at all enterprises of the food chain of the food industry;
- prospects of entering the European and world markets.
According to the Law of Ukraine On State Control of Compliance with Food, Feed, Animal By-Products, Animal Health and Welfare No. 2042 as of May 18, 2017, Food Businesses are subject to periodic audits (checking the availability and the effectiveness of the HACCP system) and inspection (control of the sanitary and hygienic state of the enterprise) with a certain individual periodicity for each enterprise, depending on the degree of food safety risk, as well as the results of previous inspections. Having a certificate issued by a certification body does not guarantee that the company will pass the inspection. During inspections, state inspectors of the State Consumer Services use unified Checklists. 
The HACCP quality and safety management system, despite the standard by which it is developed, is an integral part of the success of Ukrainian producers in the domestic and foreign markets. The specificity of the HACCP system is that it cannot be universal, due to the individual technological equipment of the enterprise, the presence of semi- or full automation the HACCP system is developed separately for each operator of the food market. Therefore, the study of this issue is extremely relevant for the further development of the food and raw materials industry.
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