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ABSTRACT
Introduction. An increasing problem in maintaining the proper level of hygiene in food industry plants is microbiological haz-
ards, affecting the quality and safety of produced food, which in consequence may lead to the creation of many negative health 
effects on consumers.
Aim. Determination of the degree of microbiological contamination of machinery and equipment as well as small production 
equipment before the commencement of production activities and rating of the effectiveness of the implemented procedures 
of cleaning and disinfection in a mass catering establishment.
Material and methods. The research material was the surfaces of machinery and equipment as well as small production equip-
ment used in a mass catering establishment located in the Primary School in Przemyśl. Microbiological tests were carried out 
using the swab method in accordance with the recommendations of the Polish Standard PN-A-82055-19: 2000.
Results. The hygienic condition of the marked surfaces largely differed from the specific hygiene standards described in PN-A-
82055-19: 2000. In most cases the degree of microbial contamination was insufficient. It is recommended to follow strictly de-
fined washing and disinfection procedures every time after finishing work and if necessary before proceeding with production.
Conclusion. The obtained results showed that there was secondary microbiological contamination of the determined production 
areas subjected to cleaning and disinfection. It was found that the procedures of cleaning and disinfection of small production equip-
ment, including parts of machines and devices, were properly developed, while there are discrepancies in their implementation.
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Introduction
Washing and disinfection play a very important role in 
maintaining an appropriate level of hygiene, ensuring 
safety and high quality of the food produced.1,3

The main purpose of carrying out cleaning and dis-
infection procedures is to remove or reduce all physical, 

chemical and, above all, microbiological contamination 
that accumulates on production surfaces, which is a ma-
jor threat to the food being produced. The concept of 
production hygiene in the food industry includes both 
cleanliness of production rooms, machinery and equip-
ment, as well as personal hygiene of personnel.2,4,5
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In food production plants, the basis for hygiene is 
to perform cleaning and disinfection of all tools, ma-
chines and equipment as well as production rooms in 
accordance with the procedures and instructions devel-
oped.6-9 The correct way to carry out cleaning and disin-
fection procedures with the use of appropriate equipment 
and devices, as well as the selection of appropriate clean-
ing agents, allows proper preparation of the rooms and 
production areas. The use of appropriate washing and 
disinfection systems should guarantee that the highest 
hygienic and sanitary standards, as well as health food 
safety, are met. 10 In food production, a very import-
ant stage is the monitoring of washing and disinfection 
processes, aimed at limiting potential hazards and con-
trolling each stage of the production process, which has 
a decisive impact on the health quality of food.11,12 Sys-
tematic control of the effectiveness of cleaning and dis-
infection processes by performing microbiological tests 
and analyses of both production rooms and all surfaces 
in contact with the produced food will allow to identify 
and locate the potential source of hazards, obtaining an 
actual picture of the hygienic condition of the devices.13-16

Material and methods
Research into this work was carried out on the premis-
es of a collective catering facility located at the Primary 
School in Przemyśl.

The nutrition block located on the ground floor 
part of the school building has been in operation since 
1978. The facility’s activity is based on organized nutri-
tion for children and youth as well as school employees. 
The food segment provides about 150 meals a day in the 
form of a two-course dinner and a dessert compote and 
fresh fruit. Meals are served every day from Monday to 
Friday from 11:00 a.m. to 1:00 p.m.

The preparation of meals takes place in a designated 
kitchen room, equipped with the necessary equipment 
as well as machinery and equipment.

After the end of the work, are treatments carried out 
for cleaning and disinfecting kitchen utensils, all pro-
duction areas, floors, machinery and equipment and 
auxiliary equipment in accordance with the developed 
procedures and instructions.

The research material consisted of machine and 
equipment surfaces (a vegetable and fruit slicer, meat 
grinder and electric frying pan), as well as small pro-
duction equipment (ladle, bowl, lid, a roasting pan, col-
ander) used in a mass catering establishment.

Test samples were taken from the controlled areas 
for five days a week at 7:00 a.m., prior to the start of pro-
duction at the plant, then transported to the laboratory 
for microbiological testing. The transport time did not 
exceed 60 minutes, the temperature was within 0-5oC.

Microbiological tests in this work were carried out us-
ing the swab method in accordance with the recommen-

dations of PN-A-82055-19: 2000, to determine the degree 
of microbiological contamination of machinery and 
equipment and small production equipment based on the 
total number of mesophilic aerobic microorganisms. 

Determination of microbiological contamination of 
machinery and equipment as well as small production 
equipment, carried out as part of the internal control of 
the plant, were carried out in the morning before pro-
duction. Sterile tampons and a jar with 30 milliliters of 
Ringer’s solution were prepared prior to the collection 
of the swabs. The jar with the sample taken was placed 
in an isothermal container, and then swabs were taken 
from the following surfaces, proceeding in the same way 
as described above.

During the day, four different surfaces were marked. 
After collecting the swabs from all four surfaces, the jars 
were put into an isothermal container with ice to keep 
the temperature between 0 ° C and 5o C, and within one 
hour of collection, they were transported to the labora-
tory for microbiological testing.

Before starting the work, the laminar table top was 
disinfected by rubbing with ethyl alcohol. Sterile tubes 
with 9 milliliters of Ringer’s solution were then prepared 
and labeled accordingly. Prior to the dilution, a sam-
ple of the test material was shaken intensely for about 
1 minute. Sterile 1 milliliters of the test sample was re-
moved from the sterile pipette and transferred to a test 
tube with 9 milliliters of Ringer’s solution. The first dilu-
tion obtained in this way (10-1) was thoroughly mixed. 
Worn tips were placed in a beaker with cotton wool and 
alcohol. All operations were carried out under sterile 
conditions. 

Two sterile Petri dishes were prepared for each dilu-
tion and labelled accordingly. Before seeding, the tubes 
with lavage were mixed thoroughly. The automatic pi-
pette was made of the initial suspension and dilution of 
10-1 inoculation of 1 milliliter into two parallel plates. 
Subsequently, 15 milliliters of cooled agar fluid (Nutri-
ent Agar 70148-500G) was poured on each plate within 
15 minutes of the culture. After complete solidification 
of the medium, inverted plates in the incubator were 
placed. Incubation was carried out at 30˚C for 48 hours.

After 48 hours incubation in the incubator, the 
number of colonies on the plates of two parallel repli-
cate cultures from the washings (starting suspension) 
was read, due to the lack of the presence of CFU on the 
plates with a dilution of 10-1.

The number of microorganisms located on 1 cm2 
limited by the surface template (25 cm2) was calculated 
on the basis of PN-A-82055-19: 2000.

Results 
After reading the number of colonies grown on Petri 
dishes, calculations were made to determine the total 
number of mesophilic aerobic microorganisms and on 
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Table 1. Summary of results from the microbiological contamination of machines and devices

The total number of 
microorganisms

Research object: Machines and devices
Vegetable and fruit slicer Meat grinder Electric frying pan

The term of research
30.05. 31.05. 01.06. 30.05. 31.05. 01.06. 02.06. 03.06.

The number of 
colonies on the 
plates(from the 
starting suspension)

I plate 63 23 21 35 29 18 34 23

II plate 67 21 25 39 31 22 36 25

The average number of colonies 65 22 23 37 30 20 35 24
Standard deviation ±2,83 ±1,41 ±2,83 ±2,83 ±1,41 ±2,83 ±1,41 ±1,41
The number of microorganisms 
on 25 cm2 area [jtk/25cm2]

2,0×103 6,6×102 6,9×102 1,1×103 9,0×102 6,0×102 1,1×103 7,2 x102

Table 2. Summary of results from the microbiological contamination of small production equipment

The total number of microorganisms

Research object: Machines and devices
Roasting pan Colander 

The term of research
30.05. 31.05. 01.06. 30.05. 31.05. 01.06.

The number of colonies 
on the plates(from the 
starting suspension)

I plate 28 18 7 27 13 5

II plate 24 20 7 29 17 3

The average number of colonies 25 19 7 28 15 4
Standard deviation ±1,41 ±1,41 ±0,00 ±1,41 ±2,83 ±1,41
The number of microorganisms on 25 
cm2 area [jtk/25cm2]

7,5 × 102 5,7 × 102 1,0 × 102 8,4 × 102 1,5 × 102 1,0 × 102

Table 3. Summary of results from the microbiological contamination of small production equipment

The total number of microorganisms

Research object: Machines and devices
Lid Bowl Ladle

The term of research
02.06. 03.06. 02.06. 03.06. 02.06. 03.06.

The number of colonies 
on the plates(from the 
starting suspension)

I plate 23 11 7 3 7 4

II plate 21 13 5 3 11 6

The average number of colonies 22 12 6 3 9 5
Standard deviation ±1,41 ±1,41 ±1,41 ±0,00 ±2,83 ±1,41
The number of microorganisms on 25 
cm2 area [jtk/25cm2]

6,6 × 102 3,6 × 102 1,0 × 102 9,0 × 10 2,7 × 102 1,5 × 102

its basis to assess the degree of microbial contamination 
of machinery and equipment as well as small produc-
tion equipment.

After calculations, the results are presented in two 
tables divided into machines and devices (table 1) and 
small production equipment (table 2 and 3).

Discussion
Microbiological hazards are a very serious problem in 
maintaining the proper level of hygiene in food industry 
devices. Exposure to biological agents may cause a de-
crease in the quality of food produced, as well as threat-
en its safety, which in turn may lead to many negative 
health effects on consumers.17-20 Therefore, a prerequi-
site for maintaining the hygienic condition of the plant 

and full health comfort for consumers is to conduct sys-
tematic inspections, by performing tests and microbio-
logical analyses assessing the degree of microbiological 
contamination and the effectiveness of the procedures 
of washing and disinfection implemented. The neces-
sary measure to achieve the abovementioned objective 
is to develop appropriate standards and guidelines that 
are widely accepted and allow for correct interpretation 
of the results obtained.

In contrast to the majority of physical and chem-
ical hazards, there are no universally accepted criteria 
for the assessment of microbial contamination, as well 
as acceptable normative values or methodological rec-
ommendations. Nevertheless, there are many standards, 
standards or proposals for limit values that are helpful in 
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interpreting the obtained test results. They are usually of 
relative or arbitrary nature.17-20

The assessment of microbial contamination of ma-
chinery and equipment as well as small production 
equipment on individual test days was made on the ba-
sis of the guidelines of PN-A-82055-19: 2000. Summing 
up, the obtained results from the entire research period 
(from 30/05/2016 to 03/06/2016) indicate that the hy-
gienic condition of the marked surfaces to a large extent 
deviated from the specific hygiene standards described 
in the standard. In most cases the degree of microbial 
contamination was insufficient (above 100 cfu/25cm2). 
During the whole research period, the surface of ma-
chines and devices was much more dirty than small pro-
duction equipment. This may have been caused by the 
difficulty in maintaining a high degree of cleanliness re-
quiring the dismantling of machinery and equipment 
components.

Conclusion
On the basis of conducted microbiological tests and 
a review of the applied washing and disinfection pro-
cedures in a mass catering establishment, the following 
conclusions and recommendations were formulated:
1.	 The hygienic condition of the marked surfaces 

largely differed from the specific hygiene standards 
described in PN-A-82055-19: 2000. In most cases 
the degree of microbial contamination was insuffi-
cient. It is recommended to follow strictly defined 
washing and disinfection procedures every time af-
ter finishing work and if necessary before proceed-
ing with production.

2.	 At the beginning of the week, ie. 30/05/2016, 
during the inspection, the highest microbiological 
contamination of the tested areas was recorded, 
from the entire research period. It could be caused 
by a longer break in carrying out the cleaning and 
disinfection procedures, ie. from Friday to Monday.

3.	 During the whole research period, the surface of 
machines and devices was much more dirty than 
small production equipment. This may have been 
caused by the difficulty in maintaining a high de-
gree of cleanliness requiring the dismantling of ma-
chinery and equipment components. For this type 
of surfaces, appropriate methods and techniques of 
cleaning and disinfection should be applied in ac-
cordance with the developed procedures.

4.	 Due to the lack of generally recognized microbio-
logical purity criteria in the law, it is recommended 
that the operator of the food sector should develop 
its own limits of plant purity.

5.	 After analyzing the obtained test results, it was 
found that after at least 12 hours after the comple-
tion of the cleaning and disinfection procedures, 
there was a secondary infection of the tested pro-

duction areas. It was found that there are slight 
discrepancies in the implementation of cleaning 
and disinfection procedures. It is recommended to 
perform initial rinsing of production equipment 
before starting the production process, in order to 
reduce the microbiological contamination of pro-
duction areas and increase the efficiency of the im-
plemented procedures of cleaning and disinfection 
in a collective catering establishment. 
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