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ABSTRACT— Every step from production through consumption can influence the microbiologyoffood products.
Unsanitary equipment and unsufficient hygienic level in food industry lead to increased populations of
microorganisms and can compromise quality and safety. Proper use of disinfectants can complement an effective
sanitation program. Sanitationisanimportantpartofthe HACCP system, as its application significantly eliminates
microorganisms inthe production process. The systemisan auxiliary control body for monitoringcompliance with
hygiene procedures. As a result of non-compliance with sanitation procedures, food products are contaminated and
undesirable foodborneillnesses of the consumer occur. The epidemiology of foodbome diseasesis rapidly changing
as newly recognized pathogens emerge and well recognized pathogens increase in prevalence or become associated
with new food vehicles. Inthiswork, we focused on cleaningand disinfection of surfaces thatsignificantlyaffect the
hygienic safety of the resulting products. The purpose of samplingwas to assess the effectiveness of disinfection in a
bakery in order to prevent the occurrence of foodborne diseases. For disinfection, a 3% concentration of Savo
disinfectant was used. Surface hygiene control was performed using microbiological swabs before the start of
production, during production and after disinfection. Samples were taken fromwork surfaces floor, wall, table, tray
and mixer. Disinfectant Savowas effective onfloor, wall, trayand mixer wherewere detected significant decrease of
colony forming units oftotal count of bacteria, coliform bacteria and moulds after disinfection. Onthese monitored
surfaces no bacteriaafter disinfection was detected. On the table weredetected 3colony forming units of total countof
bacteria after disinfection which representdecrease of microorganisms, in compare with numbers of microorganisms
before production. The results from the microbiological swabs shows that disinfectant Savo was able to decrease the
number of colonies forming units afterdisinfection.
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ABBREVIATIONS: HACCP: Hazard Analysis Critical Control Point

1. INTRODUCTION

The basic requirement for food businesses is the production of safefood, which is influenced by the technoloaical
process at various stages, fromagricultural production through the food industry to foodprocessing [1]. HACCP is a
manadement systemin which food safety is addressed throudghthe analysisandcontrol of chemical, bioloaical and
physical hazards fromraw material production, handlina, to manufacturing and distribution of the finished product.

Sanitation asa part of HACCP, is a processto reduce the number of microorganisms to a safe level, fromsurfaces
that have beenproperly cleaned [2]. In connection with food industry, sanitation is the process of providing conditions
that will ensure safeand wholesome products for human consumption [3]. Appropriate sanitationand proper selectionof
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disinfectantis based on the knowledge of the resistance of microorganisms to theeffect of the disinfectant, the efficacy
of the disinfectants themselves and the potential negative impact on the environment [4]. The goal ofdisinfection is to
destroy microorganisms, this does not automatically mean killing all microorganisms, but reducing the numberto alevel
that is not normally harmful to health [5]. Disinfection is ineffective unless all surfaces have previously beenthoroughly
cleaned to remove interfering materials. Cleaning is therefore extremely importantas part ofatwo-stage cleaning and
disinfection program[6].

Despite the highlevel of food safety in Europe, we encounter foodborne iliness orfood poisoning on a daily basis [7].
Food-bornediseases representvery important health problemand an important cause of reduced economic growth. The
contamination ofthe food products with the pathogens and its persistence, growth, multiplication has emerged as an
important public health concern. In contrast with most chemical hazardous compounds, the concentration of food
pathogens changes duringthe processing, storage, and meal preparation.

Microorganisms enter the production process fromdifferent sources and at differentstages ofthe process. Worker's
skin and clothing, water, air, contact areas and additives are the mostcommon factors contributing to the introduction of
microorganisms intothe productionenvironment[8]. Also, non-contact surfaces suchas floors, walls, ceilings, ceiling
beams and support devices are potential sources of microbial contamination. Packaging can also be a source of
contamination. The hygienic standard of food products canbe assessed by the analysis of the indicator microorganisms
[9]. The fecal coliforms, as for example Escherichia coli, are used as an indicator of the sanitary conditions [10].
Escherchia coli is a component of the fecal microbiota, its detection may indicate the potential occurrence of other
microorganisms which could be even more pathogenic to the man and bothdomesticandwild animals. It includes a
broad variety of strains types, ranging fromthe highly pathogenic strains causing the worldwide outbreaks of severe
diseaseto avirulent isolates which are part of the normalintestinal microbiota, or which are well characterized and safe
laboratorystrains [11, 12]. Several E. coli types have been implicated with the diarrhoealillness,a majorpublic health
problemworldwide, with overtwo million deaths occurringeachyear [13]. The presence of coliforms on the surfaces
and in the products demonstrates possible contaminationand indicates poor manufacturing practices and inadequate
factory hygienestandards [14]. The presence of coliformbacteria is generally an indication of fecal contaminationofthe
waterand food. Their quantificationis therefore, an integral part of the quality assessment of food and water.

The purposeofsampling and subsequent laboratory analysis was to evaluate the effectiveness of disinfection in the
bakery in orderto prevent theoccurrence of foodborne diseases. A properly designed and implemented Hazard Analy sis
Critical Control Point systemand appropriately selected sanitation procedures are necessary to achieve the desired effect.

2. MATERIALS AND METHODS

2.1 Characteristics of bakery processing plant

The evaluated bakery processing plantproduce a wide range ofbakery products. The hygienic level of monitored
surfaces - floor, wall, table, tray and mixer of pastry production (Figure 1, 2) in the bakery operationwas examined and
analyzed. The bakery was divided into several parts - Production hall with the bread making section and the pastry
section; Packinghallincluding slicer and Dispatch hall. Swabs were taken fromProduction hall from the section of sweet
pastry production. The bakery has a thoroughly developed and effective sanitation program, which is a part of HACCP
system. All surfaces, machines and areas are cleaned anddisinfected after the process of production.

Figuré 1: Worktable - pastry section
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Figure 2: Mixer - pastrysection

2.2 Microbiological control of effectiveness of disinfection

Samples were taken by microbiological swabs fromwork surfaces —floor, wall, table, tray and mixer. Swabs were
taken from evaluated surfaces before the start of production, during production and after disinfection. 1ISO 18593 and
ISO 21527 are standards forthe method of sampling surfaces using prints and tampons [15, 16]. The swabs were taken
fromarea of 10 x 10 cm. Each one microbiological swabwas average value which was expressed of 5swabswere taken
from same place. The sampled areas were wiped with sterile cotton swabs andthe swabswere then placed in a sterile
tube containing 10 ml of sterile saline solution. Fromthis mixture 0.1 ml was applied to the different agar plates. Endo
agarwas used for coliformbacteria, Meat peptoneagar was used fortotal count of bacteria and Sabouraud agar was used
for yeastsand molds. The results fromthe Endo agarand Meat peptoneagar were obtained after 24 hours incubation at
37 °C. Theresults fromthe Sabouraud agar were obtained after 5days incubationat roomtemperature.

For disinfection of different surfaces was used disinfectant Savo in 3 % concentration with exposure time 30
minutes. Savo is liquid cleaningand disinfectingagent. Disinfectant was used in liquid form,applicated by spraying,
without heating. It contains active substance sodiumhypochlorite > 1% - <5 %; sodiumhydroxide >0.5 % - <2 % and
<5 %anionic surfactant, it is intended for cleaning any surfaces, including floors. The preparation has a broad-spectrum
efficacy, is effectiveness against vegetative bacteria, fungi, poliovirus, adenoviruses, Bacillus subtilis, Mycobacterium.

Results were statistically processed using descriptive statistical analysis of data.

3. RESULTS

Effectiveness of evaluated disinfectant Savo before the start of production, during production and after disinfection is
shown in Table 1. Disinfectant Savo was effective on floor, wall, tray and mixer where were detected significant decrease
of CFU of TCB, CB and moulds after disinfection. On these monitored surfaces no bacteria after disinfection was
detected. On the table were detected 3 CFU of TCB after disinfectionwhich represent decrease of microorganisms, in
compare with numbers of microorganisms before production, butthis amountof CFU doesn’t represent hygienic risk for
production. Presence of 3colonies forming units of total countof bacteria could be cause dueto unsuficient mechanical
cleaning. Wood, as material which was usedfortable, is difficult to mechanical clean because wood is a porous material,
and due to this fact usage ofwood in the food industry is under debateand wood is getting discriminated in many sectors.
The results fromthe microbiological swabs taken at the monitored bakery fromsection production of pastries shows that
disinfectant Savo was able to decrease the number of colonies forming units after disinfection.

Table 1: Average values frommicrobiological swabs fromsection production of pastries

before production during production after disinfection
place of collection TCB CB M TCB CB M TCB CB M
(CFY  (CRY (CRU) (CFU) (CRY) (CRY) (CFU) (CRY) (CFU)

Floor 3 1 1 15 0 2 0 0 0

section production Wall 0 0 0 10 0 0 0 0 0
of pastries Table 15 0 0 27 0 1 3 0 0
Tray 0 0 13 111 0 0 0 0 0

Mixer 0 0 0 8 0 0 0 0 0

Abbreviations: CFU - colony forming units, M — moulds, TCB—total count of bacteria, CB — coliform bacteria
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4. DISCUSION

Maintaininga clean work environment is critical in preventing foodborne illness. Bacteria can growon unsanitary

surfaces and then contaminate food. Sanitation is an applied science that incorporates the principles of design,
development, implementation, maintenance, restoration, and/or improvement of hygienic practices and conditions.
Sanitation applications refer to hygienic practices designedto maintain a clean and wholesome environment for food
production, processing, preparation, and storage [17]. A sanitation planis importantin any food service preparationarea.
It ensuresthatallsurfaces are cleaned ona regular basis and reduces therisks of transferring bacteria or other pathogens
froman unclean surface to clean equipment such as cuttingboards or tools [18]. An effective sanitation program can
improve product quality and shelf life because the microbial population can be reduced. An effective sanitation program
includes regular cleaning and sanitizing of all equipment in a facility including heating, air conditioning, and
refrigeration equipment. Dirty, clogged coils harbor microorganisms and blowers and fans can spread flora throughout
the facility [17].
Food-borne illness is a major international problem and an important cause of reduced economic growth. The
contamination ofthe food supply with the pathogens and its persistence, growth, multiplicationand/ortoxin production
has emerged as an important public healthconcern [19]. Most of these problems could be controlled with the efforts on
the part of the food handlers, whether in a processing plant, a restaurant, and others [14]. Mostoutbreaksof foodborne
diseaseare microbiological in origin and their investigation usually require a microbiology laboratory. Outbreaks caused
by chemically contaminated food also occur, although they are much less common than microbiological events [20]. In
contrast with mostchemical hazardous compounds, the concentration of food pathogens changes during the processing,
storage, and meal preparation, making it difficult to estimate the number of the microorganisms orthe concentration of
their toxins at the time of ingestion by the consumer [14]. Investigation of food establishments during a foodborne
diseaseoutbreak oftenrequire: interviewing managers; interviewingany employeeswho may have had arole in the
processing or preparation of suspected foods; a review of employee records; areview of the overall operations and
hygiene; foodandenvironmental samples a review of food worker health and hygiene, including specimens for analysis;-
an assessment of the water systemand supply; measurementof temperatures, pHand water activity with appropriate
equipment [20].

5. CONCLUSION

Food can become contaminated at any stage in the food chain, including at the farm, during animal slaughter, during
processing, in restaurants, or at home. Because bacteria are everywhere, sanitation is a major factor in preventing
foodborneillness. By keeping everything hygienically clean that comes in contact with food, consumers can be assured
they are helping todo their part to be food safe. According obtained results in practical conditions of bakery operationwe
can conclude that the disinfectant Savo whichwas used in 3% of concentration was effective onmonitored surfaces —
floor, wall, tray and mixer, but on the table were found 3 colonies forming units of total count of bacteria after
disinfection. Disinfectionas a part of sanitation is considered as one ofthe most important activities in food industry,
because it provide the hygienic suitable environment for processingandall other activities, which is also confirmed by
the results obtained in this work.
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