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Abstract: This study aimed to evaluate the 
effectiveness of disinfection by using 

microbiological swabs from various surfaces in the 

bakery production area, specifically from the bread-

making and pastry sections, both before production 

and after disinfection. The disinfectant used was 

Savo Original at a 3% concentration, applied for a 

30-minute exposure time. The results showed that 

disinfectant was effective on the evaluated 

surfacessuch as doors, floors, and walls, where no 
microorganisms were detected after disinfection. In 

the bread-making section, the surface of the table 

showed less than 1x10¹ CFU/10 cm² of total count of 

bacteria after disinfection. These findings indicate 

that the disinfectant was effective in eliminating the 

targeted microorganisms on the surfaces tested. 

Thorough sanitation, associated with appropriate 

mechanical cleaning and disinfection is the main 

prerequisite is the application of hygiene principles 

in the acquisition and production of health and 

hygienically safe food. In the case of lack of 

compliance with this assumption, primary or 
secondary contamination of food may occur and 

consequently put at risk the health of the consumer.

 

I. INTRODUCTION 

Food-borne diseases cause illness in millions of people worldwide every year. One way that food can 

be contaminated with pathogens is through direct contact with food-processing surfaces and equipment[1]. 

Bakery products are an important part of compensated diet, like many processed foods, are subject to chemical, 

physical, but also biological spoilage. Foodborne diseases are caused by contamination of food and occur at any 

stage of the food production, delivery and consumption chain. They can result from several forms of 

environmental contamination including pollution in water, soil, air, as well as unsafe food storage and 

processing [2].  

Flour represents the most used ingredient of bakery products. It has been assessed that flour contains 

app. 8000 spores of mould in 1 gram of flour. Flour can be contaminated by moulds and yeasts (Penicillium, 



International Journal of Veterinary Science and Agriculture Research          

Volume 6 Issue 4, November-December 2024  

ISSN: 2582-4112, Available at www.ijvsar.com  

 
Aspergillus, Rhizopus, Fusarium, Cladosporium), but also bacteria such as Bacillus species, Pseudomonas, 

Streptococcus, Achromobacter, Flavobacterium, Micrococcus. Other bakery ingredients can serve also as a 

source of microbial contamination[3]. 

Sanitation has principal position in food industry because the level of hygiene greatly influence food 

quality and safety. The most important tools for maintaining effective microbial control include minimizing the 

microbial load from outside sources to the process, efficient control of growth at microbiologically vulnerable 

sites and adequate mechanical cleaning and disinfection of all surfaces of process line[4]. Microbiological but 

also physical and chemical cleanliness is essential in food industry. Chemically clean surfaces are without 

undesirable chemical residues, and microbiologically clean surfaces imply freedom from spoilage 

microbes[5].Physical clean surfaces are surfaces with no visible waste or foreign matter on the equipment 

surfaces. The selection of disinfectant in the food processing plant depends on many factors, e. g.: the safety, 

rinsability and efficacy of the agent as well as corrosivity or the effect of the disinfectant on the sensory 

properties of the products manufactured[6]. Disinfectants accepted for use in the food industry are alcohols, 

chlorine-based compounds, quaternary ammonium compounds from surfactants, oxidants (peracetic acid, H2O2), 

persulfates and iodophors. The suitable disinfectant should be chosen based on each given process[7]. 

The aim of the work was to determine the effectiveness of disinfectant Savo Original in a 3% 

concentration by using microbiological swabs on monitored surfaces in the bakery operation and based on 

obtained results to evaluate the level of sanitation. 

 

II. Materials and Methods 

Microbiological swabs (n = 60) were collected in the bakery, from surfaces and equipment in the bread 

and pastry production section before production and after disinfection. The surfaces examined were the table, 

door, floor and wall as well as the surfaces of the hopper and conveyor belt. 

Microbiological swabs were collected before production and after disinfection using sterile swabs from 

an area of 10 cm2 transferred to 10 ml of sterile physiological solution. Subsequently, the suspension was 

inoculated onto nutrient agars in an amount of 0.1 ml. The plates were incubated in a thermostat, after 

incubation, the grown colonies were evaluated. Meat peptone agar (MPA) was used to determine the total count 

of bacteria (TCB) during 24 hours of cultivation at a temperature of 37±1 ºС. Endo agar (EA) was used to 

determine the number of coliform bacteria (CB) during 24 hours of cultivation at a temperature of 37±1 ºС. To 

determine the number of microscopic fungi (F), Sabouraud agar (SA) was used during 3 - 5 days of incubation 

at room temperature. The procedures were used according to valid ISO standards [8, 9, 10]. The detected species 

of microorganisms are expressed in CFU (colony forming units) numbers. 

For disinfection of the monitored surfaces and equipment, the disinfectant Savo Original was used in 

3% concentration, in liquid form, applied by spraying, without heating, with a contact time of 30 minutes. Savo 

Original is a cleaning and disinfectant that contains the active substance sodium hypochlorite ≥ 1 < 5%; sodium 

hydroxide ≥ 0.5 < 2% and < 5% anionic surfactant. The disinfectant is effective against broad-spectrum 

vegetative bacteria, as well as against fungi, Mycobacterium, Poliovirus, Adenoviruses, but also against Bacillus 

subtilis. 

 

III. Results 

The present study was concerned with the assessment of the hygiene of the bakery environment based 

on microbiological swabs from individual surfaces. The subject of interest was the detection of the presence of 

TCB, CB, microscopic fungi before production and after disinfection. A total of 60 swabs were analyzed within 

the study, 10 swabs were taken from each investigated area (5 swabs before production and 5 swabs after 

disinfection). The average numbers of microorganisms from swabs from the monitored surfaces are recorded in 

Graphs 1,2. 

Based on the results of Graph 1, it can be stated that the numbers of CFU/10 cm2 after disinfection on 

the monitored surfaces meet the hygiene requirements and the obtained results indicate sufficient effectiveness 
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of the used product. The Savo Original disinfectant was effective on the floor, door and wall, where the 

condition after disinfection was 0 CFU/10 cm2of TCB. On the table after disinfection was detected 

<1x101CFU/10 cm2 of TCB. 

When evaluating the effectiveness of the disinfectant used on the surfaces of the equipment, we noted a 

decrease in the original contamination of the container surface (1.2x101 CFU/10 cm2 of TCB) and the conveyor 

belt surface (1x101 CFU/10 cm2 of TCB) to a value of 0 CFU/10 cm2 (Graph 2), which indicates the sufficient 

effectiveness of the Savo Original. 

 

Graph 1. Disinfection effect of Savo Original on monitored surfaces before production and after 

disinfection 

 
Abbreviations: CFU – colony forming units, TCB – total count of bacteria, CB – coliform bacteria, F – 

microscopic fungi 

 

Graph 2. Disinfection effect of Savo Original on equipment surfaces before production and after 

disinfection 

 
Abbreviations: CFU – colony forming units, TCB – total count of bacteria, CB – coliform bacteria, F – 

microscopic fungi 
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IV. Discussion 

Microorganisms found in the environment on individual surfaces as well as on the surfaces of 

production equipment are part of the microbial contamination of the finished product[11]. The cause of their 

occurrence may be insufficient mechanical cleaning and disinfection, biofilm formation and persistence of 

microorganisms in the environment. Biofilm represents a protective layer of microorganisms resistant to 

sanitation and disinfectants, which helps the persistence of unwanted microorganisms in the environment [12]. 

The main sources of primary contamination of raw materials are inadequate hygiene of the 

environment, production process, tools and equipment; insufficient personal hygiene of employees; secondary 

contamination and unsuitable storage conditions [13]. An insufficiently cleaned table indicates a possible risk of 

cross-contamination. If cleaning and disinfection are not sufficiently effective, it is necessary to pay attention to 

the suitability of the agent used, as well as the procedure for carrying out this activity [14]. 

Good hygienic design of bakery operations and equipment prevents product contamination and 

simplifies the process of mechanical cleaning of equipment surfaces. Hygienic design of technological 

equipment significantly contributes to reducing the risks of food contamination during production, as 

mechanical cleaning of these equipment is very difficult [3]. Microorganisms found on equipment surfaces can 

penetrate the raw material, therefore, early identification of potential sources of contamination ensures effective 

sanitation of the environment, thereby minimizing the risk of contamination of the raw material or the final 

product. 

 

V. Conclusion 

Due to fact that microorganisms are found in production areas, on individual surfaces and subsequently 

form part of the microbial contamination of the finished product, sanitation in the food industry has an important 

impact on the quality of food products as well as their shelf life. Based on the results we found, it can be stated 

that the disinfectant Savo Original, used in a 3% concentration was effective on the monitored surfaces, where 

the desired decrease in the number of monitored microorganisms occurred after disinfection. 
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