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Abstract: 
A hospitality sector is an important place when it comes to the occurrence of foodborne 
diseases in the world. Restaurants within hospitality represent the last line of defense of 
food before it reaches the consumer. Hospitality facilities are obliged to establish a system 
for ensuring food safety in accordance with the principles of good manufacturing and 
hygiene practice and hazard analysis and critical control points (HACCP). However, the 
specifics of the hospitality sector often represent barriers to the successful implementation 
of the HACCP system. To a large extent, the successful implementation of the food safety 
management system can be influenced by the management of hospitality facilities. Proper 
management of human resources could play the most important role in the prevention of 
foodborne diseases in the hospitality industry. In addition, it is especially important to 
carefully consider the entire production process and its specifics, which should result in the 
application of appropriate control measures that will eliminate potential hazards or reduce 
them to an acceptable level. Food safety is imperative when it comes to consumer health, 
but also the effectiveness of the HACCP system will depend on how much a certain entity 
in the food business has managed to overcome all barriers that carry the specifics of the 
hospitality business and also motivate its employees. 
Keywords: hospitality, specifics, barriers, HACCP 
 

INTRODUCTION 

Foodborne disease or food poisoning is a broad term that encompasses all conditions or 
diseasses that result from the consumption of food that is contaminated with pathogenic 
microorganisms and/or their toxins and parasites or contaminated with toxins that may be 
of natural or artificial origin. The causative agents of most foodborne diseases are 
pathogenic bacteria and/or their toxins or viruses  (Kilibarda, 2019). Some of these hazards 
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are of concern to the entire community when it comes to public health, some of these 
hazards are common to certain regions, i.e. underdeveloped or developing countries. 
However, one thing is for sure, and that is that in the age of globalization, all these hazards 
can spread very quickly along the food chain, regardless of borders. Therefore, it is 
necessary to keep in mind that foodborne diseases can be prevented and that everyone has 
a role in the prevention in their domain (WHO, 2015).  

World organizations dealing with public health published data on the number of people 
suffering from foodborne diseases, although it should be emphasized that these are 
estimated, and not absolutely accurate numbers. The reason for this is that a significant 
number of cases of foodborne diseases remain unrecorded. The absence of records of these 
cases is a consequence of the fact that patients usually do not ask for medical help, and 
when they ask for it, samples are not taken for laboratory analysis. Also, due to a large 
number of causes, it is not possible to identify the right one. Usually, in cases when a 
diagnosis is established, competent institutions are not informed about it (Zanin et al., 2017; 
Kilibarda, 2019). The first report on the assessment of the incidence of foodborne diseases 
and mortality rates at the global level was made by the World Health Organization. 
According to their estimates, foodborne hazards were the cause of 600 million cases (that 
is, one in ten inhabitants) and 420 000 cases were fatal, on a global level, in 2010. As many 
as one-third of deaths from foodborne diseases were children  (WHO, 2015). 

In the United States, it is estimated that 9.4 million people get foodborne disease caused by 
pathogenic microorganisms and parasites each year, of which 56 000 are hospitalized and 
1 300 dies   (Scallan et al., 2011). Of this number, more than half of the foodborne diseases 
that are reported are related to eating outside the household, i.e. in restaurants (Angulo et 
al., 2006). In America, for many years, the largest number of cases of foodborne diseases 
has been recorded in restaurants (CDC, 2019).  

However, unlike in America, in the European Union, there has been a trend for years that 
one of three foodborne diseases occurs in households, which is understandable considering 
that the largest percentage of meals is realized at home. In the second place, immeidiately 
behind the household in terms of frequency of foodborne diseases, there are facilities that 
provide food and beverage services (restaurants, bars, canteens, catering, etc) (EFSA, 
2018). 

Nowadays, by changing lifestyles and habits, humanity is exposed to a chronic lack of time. 
Due to that, people are increasingly focused on eating outside the home, i.e. in restaurants 
(de Andrade et al., 2019; Kilibarda, 2019). Whether it`s a canteen in a work organization, 
or a fast-food restaurant, on a lunch break, a family lunch in a fine dining restaurant, food 
and beverage service providers become places where people are more likely to come into 
contact with food hazards. Today, food production is centralized and hospitality facilities 
can order food produced in different and distant geographical areas. In that case, if the 
purchased raw material contains some hazards (biological, chemical, physical), it is clear 
that it can be a potential source of danger for ready-to-eat meals. In addition, the occurrence 
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of foodborne diseases, in this case, can be extremely serious, when we can talk about the 
globalization of (un)safe food (Zanin et al., 2017; Kilibarda, 2019; Nayak and Waterson, 
2019; Kilibarda, 2020). Increasing the number of international trips (for work or pleasure) 
affects the occurrence of certain foodborne diseases, because in this way people come into 
contact with pathogenic microorganisms they have not encountered before, and it is known 
that the first contact with "new" pathogens makes a person susceptible to disease 
development (Alberer and Löscher, 2014). This is especially supported by the fact that most 
travelers are actually unaware of the risks that exist when consuming, for the first time, 
traditional and exotic dishes when traveling to a destination (Robertson et al., 2014; 
Kilibarda, 2020). It is clear that the health of guests is imperative, but the fact is that the 
occurrence of foodborne diseases represents a significant financial loss, which is reflected 
in the reduced number of guests, "poor marketing" and loss of loyalty of visitors. In 
addition, the occurrence of foodborne diseases affects economic development, especially 
tourism, agriculture, and food exports.  

The supply of food through the hospitality sector makes a significant contribution to the 
overall supply of food at the national level, employs a large number of workers, which 
altogether affect the development of the local economy. The term hospitality means 
accommodation and food services, i.e. activities that do not include food preparation 
(accommodation services), but also includes activities related to the service of food and 
beverage for current use, which implies the existence of spaces in which the food is 
prepared (Al Yousuf et al., 2015). In this regard, food and beverage services are defined as 
activities that provide complete meals or beverages prepared for immediate use, whether 
in conventional (traditional) restaurants, self-service or takeaway restaurants, with or 
without seating (UN, 2008). Thus, the foodservice, defined in this way, represents over 
60% of all entities that operate in the food industry, because it includes restaurants and food 
in hospitals, hotels, prisons, schools, companies, etc., and includes both institutional and 
commercial restaurants. Entities providing food and beverage services are represented from 
street salesman to restaurants that are part of large corporate chains, but most of them are 
represented through small businesses run by the owners themselves (Al Yousuf et al., 
2015). 

Who is responsible for production/offering safe food? 

The obligation of every producer, i.e. all those who deal with food, is to provide the market 
with quality food with certain nutritional and sensory properties that the consumer expects, 
but also hygienically correct and safe food, which will be harmless to consumer health 
(Kilibarda, 2019). Essentially and using common sense, it must be said that every link in 
the food chain, from the farm to the table, has a certain degree of responsibility when it 
comes to food safety. When it comes to food in restaurants, it is said that they are the last 
line of food defense before food reaches the consumer. The goal of the food safety 
management system is to identify potential hazards and identify places in the production 
process where they can pose a significant risk to food safety, but also places where they 
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can be controlled (reduced to an acceptable level or eliminated) (Bunčić, 2009). According 
to the Regulation (2019), "Food business entities are obliged to establish a system for 
ensuring food safety in all phases of food production, processing and trade, except at the 
level of primary production, in each facility under their control, in accordance with the 
principles of good manufacturing and hygiene practice and hazard analysis and critical 
control points (HACCP)”. Hospitality facilities that provide food and beverage services, in 
terms of this law are "food business entities", and are obliged to conduct regular self-checks 
of hygienic conditions of food preparation in accordance with the established HACCP 
system, i.e. Principles of hazard analysis system and critical control points. Thus, the 
hospitality facility ensures food safety, while at the same time guests have the opportunity 
to enjoy quality prepared and offered dishes (Kilibarda, 2019). 

In order for the HACCP system to be implemented and conduct in an adequate manner in 
food business entities, it is necessary that the preconditions for good manufacturing and 
good hygiene practice (Good Manufacturing Practice (GMP) and Good Hygiene Practice 
(GHP)) are fully developed and implemented (Bunčić, 2009; Al Yousuf et al., 2015). The 
implementation of precondition programs ensures respect for general hygiene principles 
and adequate procedures and organization in all activities related to food. The basic 
elements of good manufacturing and hygiene practice, among other things, are applied 
through various areas, and some of them are the structure of the plant and its maintenance, 
i.e. in this case, the structure of restaurant food storage rooms and their cleaning and 
sanitation, as well as handling raw materials, from their transport, reception, preparation to 
storage of finished food (Kilibarda, 2019). In this sense, the prerequisite programs and 
HACCP are inseparable and compatible parts of one whole, i.e. food safety management. 

The main goal of the HACCP system application is the production of safe food, with the 
most economical and efficient production, that can be realized through reducing food 
losses, improving quality, providing better control of raw material stocks, increasing 
profits, and engaging and awareness of employees in matters related to food safety. 

Specific of food hospitality business 

When it comes to the application of the HACCP system in the hospitality and in the 
foodservice sector in general, problems are often encountered in practice. There are a 
number of specifics of these entities in relation to the food industry. Some of them are a 
large number of input raw materials and finished products, numerous recipes, and the 
complexity of ready-to-eat meals, but also mostly a small space where the production of 
different products takes place at the same time (Eves and Dervisi, 2005; Taylor and Forte, 
2008; Garayoa et al., 2011). In addition, another specificity is the activity related to serving 
food; hospitality facilities produce and serve food at the same time, and there are 
differences between the ways of serving food (a la carte, buffet, or serving in hotel rooms) 
(Savović and Ćurčić, 2008; Taylor and Forte, 2008). The long period of time that elapses 
from the preparation of food to its serving is a risk of food spoilage, especially in those 
situations when the so-called "hot chain" is not provided (keeping food warm until serving). 
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Some of the specifics of hospitality when it comes to the application of HACCP, i.e barriers 
to its implementation, are uneven production, poor application or insufficient application 
of science, poor equipment, or equipment that does not achieve or does not have the 
required performance (Wandolo et al., 2018), then poorly and insufficiently detailed 
described product, but also constant changes in the offer of food due to adaptation to the 
requirements of guests, but also competitiveness in the market (Savović and Ćurčić, 2008). 

What has already been pointed out is that hospitality is represented by a large number of 
small companies, which operate without the support and advantages that entities that 
operate within large corporations have. Therefore, it can be concluded that they often have 
a relatively low-profit rate, which means that they have less financial resources to invest in 
food quality policy (Eves and Dervisi, 2005; FDA, 2006; Taylor and Forte, 2008). 
Therefore, problems such as lack of money, time, and knowledge related to the 
implementation of HACCP are often cited as the reason, as well as the cost of external 
consulting services to which entities are most often referred (Taylor, 2008). 

The most common reasons for a significant percentage of foodborne diseases in hospitality 
are: raw materials from unsafe and untested sources, inadequate heat treatment of food, 
inadequate food storage temperature, as well as improper procedures for defrosting food, 
contaminated equipment, poor hygiene, and/or employee illness, improper handling of food 
leading to cross-contamination, sponges and cloths used in the kitchen for multiple 
purposes, meals prepared long before being served (due to poor planning) (Bolton and 
Maunsell, 2004; Bolton et al., 2008; Adesokan et al., 2015). Employees in this industry 
have different levels of education and different communication skills. Given that the 
business of the hospitality is mainly seasonal, staff changes frequently, which is one of the 
problems in terms of their training, and in addition, nonexistent knowledge of the language 
in which internal training is conducted can be an obstacle to successful training (Panisello 
and Quantick, 2001; Taylor and Forte, 2008; Taylor, 2008; Casolani and Del Signore, 
2016). In restaurants of large hotel chains, where financial and infrastructural resources are 
not a problem, untrained staff and lack of training can be a weak point in the food 
production process, leading to an increased risk of unsafe food (Matias et al., 2013; 
Casolani and Del Signore, 2016). The human factor, when it comes to cross-contamination 
of food in hospitality, is a significant risk to food safety (McIntyre et al., 2013). Therefore, 
training of food handlers when it comes to the application of good hygiene practice is the 
most widespread strategy that effectively influences the improvement of food safety 
(Hislop and Shaw, 2009; Medeiros et al., 2011; Martins et al., 2012; Rossi et al., 2017; 
Zanin et al., 2017). 

Since the staff can be a significant risk when it comes to food safety in hospitality, proper 
human resource management could play a key role in the prevention of foodborne diseases 
in hospitality (Eves and Dervisi, 2005; Bolton et al., 2008; Rossi et al., 2017). Their 
understanding of the activities performed to ensure safe food is essential when it comes to 
defining responsibilities and tasks for each employee who handles food, which includes 
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organizing training for each of them (Garayoa et al., 2011). Their task is to provide both 
time and other resources for the education and training of employees. However, in order 
for these activities to be effective and efficient, managers must be qualified, competent and 
have the appropriate knowledge in the field of food safety, which in practice is usually not 
the case, since they usually rely on their work experience (Ko, 2013; Rebouças et al., 2017), 
which is often an obstacle to the successful implementation of food safety policy. 

Application of the principles of good practice and hazard analysis systems and 
critical control points in hospitality 

The stages of food production and service in hospitality include, but are not limited to: the 
reception of raw materials, storage, preparation, heat treatment, refrigeration, heating, cold 
and hot food treatment, serving, decoration/packaging, serving, sales (Popov-Raljić and 
Blešić, 2012). All of these phases can potentially be spots where food contamination can 
occur, which can affect the safety of the finished dish. It is clear that if food is handled in 
accordance with good production and good hygiene practice and in accordance with the 
principles of the hazard analysis system and critical control points, the risk of food 
contamination is reduced to a minimum, which will ensure a safe finished product 
(Kilibarda, 2019). 

As a general rule of application of the principles of good practice and hazard analysis 
systems and critical control points in hospitality, it is considered that prerequisite programs 
should be used to control hazards related to environmental conditions (facilities and 
structures, services, staff, plant, and equipment), and the HACCP system should be used to 
control hazards directly related to food processes (storage, processing and preparation 
process) (Bolton and Maunsell, 2004). Basically, the prerequisite programs are universal 
principles that focus on space, equipment, and personnel, while HACCP is specific and 
focuses on raw materials, production, and the finished product. 

The basic elements of good manufacturing and good hygiene practice should primarily 
provide adequate working space (i.e. infrastructure requirements), protection of food from 
contamination caused by biological, chemical, and physical hazards, control of 
microorganism growth, and correctness of equipment, especially that equipment that 
should provide appropriate temperature conditions in which food is stored (refrigerators, 
freezers), in which food is thermally processed (ovens) or in which it is served and 
displayed (warm cabinets and tables). Also, prerequisite programs in hospitality can include 
allergen management, order specification, development of detailed recipes, staff training 
programs, as well as standard operating procedures related to cleaning and sanitation of 
equipment and space (FDA, 2006). 

Implementation of prerequisite programs, which are related to the structure of space, i.e. 
infrastructure requirements, space, and premises, can often be a problem for small 
businesses, which cannot be said when it comes to large corporate chains and restaurants 
and/or hotels franchises. In hospitality, taking into account the specifics, the problem is the 
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simultaneous preparation of different types of dishes and the serving process, and often the 
problem is to provide a special space for storage, processing, and preparation of food, or to 
separate these activities in time. This can be a significant risk for cross-contamination in 
hospitality. Also, poor staff hygiene, insufficient staff training, and lack of awareness of 
employees about food safety in hospitality, given its specifics, can be a significant risk 
when it comes to food safety in hospitality (Martins et al., 2012; Serafim et al., 2018), given 
that most foodborne diseases in hospitality occur as a consequence of inadequate food 
handling (Zanin et al., 2017; Barjaktarović-Labović et al., 2018). 

After the establishment of prerequisite programs, the introduction of HACCP is 
implemented through twelve steps, i.e. through five steps and seven principles 1. training 
and formation of a team for HACCP; 2. detailed product description; 3. description of the 
purpose of the product and identification of food users; 4. making flow diagrams of the 
production process; verification of the flow diagram of the production process on-site, 
while the seven principles include: Principle 1. Risk analysis, which is the basis for the 
development of the HACCP plan and the basis for defining all further steps; Principle 2. 
Determination of critical control points - a step in the production process in which control 
is applied in order to eliminate the hazard or reduce that hazard to an acceptable level; 
Principle 3. Determination of critical limits, i.e. minimum and maximum values for each 
control point, for biological, chemical, and physical hazards; Principle 4. Establishment of 
a system for monitoring, i.e. monitoring critical points; Principle 5. Defining and 
implementing corrective measures; Principle 6. Verification of system functioning and 
Principle 7. Establishment of HACCP system documentation (Bunčić, 2009). 

Although the Regulation (2019) request that "a food business operator is obliged to have a 
permanently responsible person with appropriate education for the implementation of good 
manufacturing and hygiene practices and the application of HACCP" in hospitality 
facilities, this represents a potential place for concern. It often happens that the owners of 
the facility are also managers, who are not qualified and do not have the appropriate level 
of education. Consequently, they rely on their experience or managerial skills in activities 
related to food safety. Small facilities are not able to appoint a HACCP team due to 
insufficient staff and are therefore focused on hiring external consultants. Such services 
generally represent financial costs that are not justified for them, as it is often the case that 
management does not value the importance of food safety sufficiently (they give preference 
to the ambiance, taste, and presentation of food, attractive location) (Taylor, 2008; Wallace 
et al., 2018). 

A detailed description of each ready-to-eat meal, but also making a flow chart of each 
prepared product is a big job, especially for restaurants that have a wide range of dishes. 
Due to a large number of combinations of production processes, processing, preparation, 
and serving of food, in hospitality, it is recommended to group production processes in 
relation to the same activities during the preparation and serving of food. Thus, observing 
the production processes in this way there is no approach to each dish separately and 
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consequently, both time and resources can be saved. It is clear that although there are 
differences in the production processes of different dishes classified in this way, it can be 
generally said that the control measures applied to eliminate or reduce hazards will be the 
same in each process and will be based on how many times food passes through the danger 
zone. A danger zone means a temperature zone between 5°C and 60°C. This is the 
temperature range that is most conducive to the growth and multiplication of bacteria 
(FDA, 2006). There are three groups of production processes that are based on how many 
times food passes through the danger zone (FDA, 2001). The first group of production 
processes includes the following phases: reception - preparation - serving (without heat 
treatment). The first production process includes raw dishes such as sushi, sashimi, fresh 
shellfish and salads, and other ready-to-eat foods such as cheeses, then pasteurized milk 
products (sour cream, yogurt), etc. The second group of production processes includes 
reception - preparation - heat treatment - food display - serving (food passes once through 
the danger zone). This production process is applied for the preparation of, for example, 
grilled chicken, which is served hot immediately after heat treatment. The third group of 
production processes includes the following phases: reception - preparation - heat treatment 
- cooling - heating - hot storage - serving (food passes through the danger zone several 
times). Examples would be complex dishes such as dishes that are prepared in larger 
quantities and stored for serving the next day (soups, stews, etc.) (Seward, 2000; FDA, 
2001). 

Also, the grouping of dishes can be done in relation to the method of preparation in several 
groups, such as heat treatment of food/hot serving; heat treatment of food/cold serving; 
cold food preparation/cold serving and in relation to the method of serving (Popov-Raljić 
and Blešić, 2012). 

Basically, no matter which grouping method is applied, it is important to make the job 
easier, as well as to relieve the system of documentation. The goal of this grouping of dishes 
is that, regardless of the variety of finished products, the applied control measures can be 
the same. Thus, for example, a certain restaurant can prepare dozens of dishes, which are 
produced by the same production process, that is, for example, dishes pass through the 
danger zone once. Each of these dishes can be a source of different dangers, but the control 
measure, i.e. adequate heat treatment, eliminates or reduces all these hazards to an 
acceptable level. For example, Salmonella and Campylobacter are important biological 
hazards for grilled chicken, while Salmonella, E. coli O157: H7, Bacillus cereus, and 
Clostridium perfringens are important biological hazards for minced meat roll, however, 
the control measure, which is heat treatment, will for both dishes be the same. Additionally, 
if these dishes are not served immediately, their proper warm storage over a period of time 
may also be the same control measure, which will prevent the growth and production of 
toxins of sporulating microorganisms, which have survived the heat treatment process 
(Bolton and Maunsell, 2004; FDA, 2006). 
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Potential critical control and control points in the production process in the 
hospitality 

When establishing critical control and control points, entities that prepare and serve food 
should always take into account their own needs, i.e. they should be in accordance with the 
size and type of facility, production capacity, and type of production process, the properties 
of raw materials and finished products which they prepare, so that the system does not 
overload the production process itself, losing its purpose (Wallace et al., 2018). 

Some examples of critical control points in hospitality could be: 

Receipt of raw materials. Receipt of raw materials is an important stage in the process of 
food production in hospitality. At admission, the risk may be a raw material contaminated 
with pathogenic bacteria and/or their toxins. First of all, it is important for that reason that 
the procurement of raw materials is done exclusively from verified suppliers. At this stage, 
the application of two types of control measures is recommended. Raw materials that 
require a temperature regime should be stored in a cold chain mode immediately upon 
receipt. Special care should be taken at the reception when it comes to ready-to-eat food, 
but also food that will not be thermally processed before serving. A control measure that 
would ensure temperature monitoring at the reception of such raw materials, would be an 
adequate measure to control the presence of danger in such food. It is especially important 
to apply this measure when it comes to the intake of certain species of marine fish, due to 
the possibility of the appearance of scromboid toxin, i.e. histamine. Also, at the reception 
of fish that is intended to be consumed raw, and originates from a climate where there is a 
risk of the appearance of certain pathogenic parasites in it, it is very important to freeze it 
immediately. Some of the control measures could be the verification of declarations of 
conformity of raw materials issued by accredited laboratories, then visual control of raw 
materials, shelf life, packaging integrity and cleanliness, and hygiene of the transport 
vehicle (FDA, 2006; Bolton and Maunsell, 2004). 

Storage. When food is stored cold in the refrigerator before preparation, the food safety 
system should be focused on providing a temperature that will prevent the growth and 
multiplication of pathogenic microorganisms in the food, which is especially important for 
ready-to-eat products. It is also important to take care that food is stored in a way to prevent 
cross-contamination (food must be covered, it is necessary to store raw and heat-treated 
food separately, etc.), and then to allow air circulation in the refrigeration unit itself. Storing 
food in a frozen state, in freezers, at temperatures below -12°C can also be considered as a 
potential critical control point. These temperatures prevent the growth, reproduction, and 
production of bacterial toxins, which is why it is important to provide and control the 
required temperature regime and store food in an adequate way to avoid cross-
contamination (Bolton and Maunsell, 2004; FDA, 2006). 

Defrosting of raw materials. Frozen food should be thawed in refrigerators or only if 
necessary in a microwave oven using an appropriate program. It is important to mention 
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that thawing at room temperature can allow bacteria to multiply and produce toxins if they 
are given enough time in addition to the optimal room temperature. 

Food preparation. This phase in the process of food production includes a large number of 
activities that need to be supervised and controlled. Food preparation includes various 
processes such as combining different ingredients, chopping, grinding, kneading, etc. At 
this stage, it is important to develop procedures that will minimize the possibility of growth 
of microorganisms and food contamination by employees and/or equipment (Pop Raljić 
and Blešić, 2012). To prevent the growth of microorganisms, it is important to take care 
that the food is kept at ambient temperature for as little time as possible, i.e. in the danger 
zone. This can be achieved by preparing food in smaller quantities, which also means less 
time spent preparing. However, this is also a problem in hospitality since food preparation 
is unpredictable due to the nature of the business (except when it comes to restaurants with 
menus) (Kilibarda, 2020). To prevent cross-contamination of food by employees and 
equipment, utensils, and dishes in the food preparation phase, it is necessary to have 
implemented procedures related to employee hygiene and their behavior in the food area 
as well as a well-defined plan for cleaning and disinfection of surfaces, space, and 
equipment, and the separation of incompatible activities spatially and/or timely (Tešanović, 
2017). 

Thermic processing. Heat treatment of food of animal origin is the most efficient procedure 
used to eliminate or reduce biological hazards in ready-to-eat meals. Therefore, it is 
recommended to frequently monitor the heat treatment temperature and the time required 
to reach a certain critical value. Literature data suggest that the temperature in the center of 
the product should be at least 70⁰C for at least two minutes or reach at least 75⁰C in the 
food center. These temperatures are sufficient to destroy pathogenic bacteria such as 
Salmonella, Campylobacter, L. monocytogenes, and Y. enterocolitica. Lower heat treatment 
temperatures are allowed, but only for the preparation of special dishes or the preparation 
of dishes by certain techniques such as the sous vide food preparation technique (Kilibarda 
et al., 2018). However, in a production process, such as hospitality, it is almost unreasonable 
to measure the temperature of each hamburger in one entity that produces, for example, 
hundreds of hamburgers. In this case, it would be reasonable to confirm during routine 
work whether the heat treatment process itself and the equipment used can reach the 
required temperature in the product and/or in the equipment itself. Once it is determined 
whether the process itself meets the satisfactory criteria, the frequency of temperature 
measurements can be reduced. However, it is especially important to establish adequate 
critical limits during the heat treatment process, especially if it is the food of animal origin 
(Bolton and Maunsell, 2004). 

Cooling of heat-treated food. Heat-treated food should be cooled immediately after the end 
of heat treatment using blast chiller equipment. If such a device is not available, the dish 
should be placed in the refrigerator within 90 minutes from the end of the processing 
process. The equipment should be able to lower the temperature in the center of the dish to 
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10⁰C within 150 minutes. Prolonged cooling of food (longer than six hours) can lead to the 
creation of conditions in food that allow the growth of sporogenic bacteria, which have 
survived heat treatment and in such conditions can germinate and produce toxins. Since 
toxins are thermostable, a later phase in the process of food preparation, i.e. heating, will 
not lead to their elimination (Kilibarda, 2019). 

Reheating. When heating food, that has previously been heat-treated and cooled, it has to 
reach a temperature of at least 73°C in the center of the product. Immediately after reheating 
the food, the food must be served within 30 minutes. The temperature of reheated food, if 
exposed to a hot table, must not fall below 65 C. These set temperatures must be controlled 
(Bolton and Maunsell, 2004; Kilibarda, 2019). 

Storing food during serving. Food in restaurants can be exposed for sale in different ways 
(in the form of cold or hot buffet tables, cutting carts, dessert carts, display cases) and it is 
clear that in this way it is exposed to additional risks (Popov-Raljić and Blešić, 2012). 
Therefore, this phase can be considered a critical point and therefore must be controlled. 
Prevention of bacterial growth and reproduction can be ensured by limiting the time period 
in which food is exposed (this time should be shorter than what is needed to significantly 
increase the number of bacteria), or by storing food at temperatures that prevent bacterial 
growth (outside the danger zone). Heat-treated ready-to-eat food that is stored in a warm 
place must be at a temperature higher than 65°C, which can be achieved by exposing the 
food on a hot table (heat maintenance devices), and with a limited exposure time of a 
maximum of two hours. Lack of control over the established critical limits (temperature 
and/or time) could lead to the creation of conditions for the growth of pathogenic bacteria 
such as S. aureus, C. perfringens, and B. cereus. When it comes to cold food serving, food 
is allowed to be exposed during serving for a maximum of two hours after it has been 
removed from the refrigeration appliance (on refrigerated counters for up to four hours) 
(Bolton and Maunsell, 2004; FDA, 2006). 

Serving food. Serving food is the last activity before the food reaches the consumer. In this 
phase of the food production process in hospitality, it is of great importance to prevent the 
possibility of cross-contamination of food by employees, which is achieved by maintaining 
personal hygiene of employees, their training and education, and developing awareness of 
responsibility for food safety. A specificity in hospitality is the hotel serving food in rooms, 
where additional risks may occur as the length of time of food transfer from portioning in 
the kitchen to delivery to the room, inadequate temperatures at which food is stored, 
inadequate food protection during delivery, etc. (Savović and Ćurčić, 2008; Tešanović, 
2017). 

CONCLUSION 

Consistent application of prerequisite programs and HACCP systems are crucial for food 
safety and are aimed to prevent the occurrence of cross-contamination and possible harmful 
consequences for human health. However, what needs to be accepted is that HACCP is not 
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just a product that someone has or does not have. The HACCP system is a process that 
takes several months to implement, in order to be able to say that the HACCP is 
documented, verified and that the system "lives" in a facility, i.e. that it is effective. When 
it comes to the application of the food safety management system, it is of great importance 
that the staff, and above all the management, show initiative and will to get involved in all 
activities, and above all to evaluate the importance of its consistent application. In this way, 
it is possible to effectively overcome all the specifics, i.e. barriers that characterize the 
hospitality sector, when it comes to the application of food safety management systems. 
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