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CONCLUSIONS 

The most important factor affecting on the assess-

ment of the reactive capacity of the soil bases of grav-

ity-type quay walls and on the determination of work 

of the “structure- soil base” system is lateral soil pres-

sure. Thus, the study of the reactive capacity of the soil 

base on the basis of the calculation model proposed of 

the “structure-soil base” system is an important task. 

The findings of studies can be used in the design and 

the construction of considered structures and so for the 

analysis of the technical condition of the operation 

structures including rigid retaining walls.  
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Abstract 

A major advantage of ozonation over traditional thermal and chemical disinfection methods is that it is an 

effective, modern, and efficient means of dry, low-temperature ripening chamber treatment. The disinfecting ef-

fects of ozone on cheese ripening chambers ensure the necessary sanitary and hygienic conditions of air microflora. 
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Ozonation is a modern and efficient method of dry 

low-temperature treatment for technological equip-

ment, production premises and raw materials at food 

industry enterprises. Ozone is able to provide high-ef-

ficiency sanitary treatment and to destroy even those 

microorganisms that are resistant to chlorine, due to its 

strong disinfectant properties. 

Ozone disinfection is simple and cost effective. 

The simplicity of the method lies in the fact that ozone 

is generated directly from the air, no additional reagents 

are required to obtain ozone. Ozone is synthesized from 

oxygen within a few seconds and quickly destroys mi-

croorganisms, 300-3000 times faster than disinfectants, 

ultraviolet lamps and chlorine-containing chemicals. 

[1] 

Ozonation can be called one of the most cost-ef-

fective disinfection methods. For disinfection, only an 

ozonizer is needed, which will be used repeatedly in the 

future. This technology does not require the use of wa-

ter, consumes less electricity, results are quickly 

achieved, environment friendly method and does not 

require any special reagents or other means ─ all men-

tioned above shows the economic feasibility of using 

ozonation. 

Ozonation is an eco-friendly disinfection method 

for both people and the environment, because decom-

poses into harmless oxygen and water within a short 

time. After airing, the rooms become absolutely clean 

and harmless to people. Chemical disinfectants, unlike 

ozone, do not destroy all bacteria and viruses, not all 

have sporicidal activity, and the reagent is also able to 

remain on the surface after treatment. 

The dairy industry uses ozone for processing 

cheeses, specifically for sterilizing cheese ripening 

chambers. [2] 
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Cheese ripening is a crucial process for acquiring 

the distinct organoleptic properties of a particular vari-

ety. The treatment of cheese during maturation has a 

significant impact on its microbiological and biochem-

ical changes, as well as its organoleptic characteristics. 

During this stage, the most important measures are to 

keep temperature, humidity, and air exchange condi-

tions adequate and preventing the development of path-

ogenic microflora. As a part of the preparation process 

for cheese ripening, the premises must be carefully dis-

infected and maintained in a clean and hygienic state. 

Cheese maturation is greatly influenced by the en-

vironment in which it is prepared. All cheese ripening 

rooms are humid and warm with no natural light, which 

makes it easier for mold to grow. The cheese chambers 

are ozonized before loading to protect them against 

mold growth. 

Most of the mold in ripening chambers is of the 

genera Penicillium, Cladosporium, and Aspergillus, 

which together comprise 89.9% of all molds. The data 

showed the most commonly isolated Penicillium spe-

cies and Aspergillus species were P. brevicompactum, 

P. aurantiogriseum, and A. versicolor. [3] 

In ongoing studies, the cheese ripening rooms 

were ozonized, and the effectiveness of this treatment 

was assessed by sampling weekly throughout a 3-

month period. The results obtained show that the ozone 

treatment disinfects the air form, but does not affect the 

viable form on the surfaces of the cheeses. It was only 

by wiping the surfaces with a commercial disinfectant 

that the viable load on the cheese surface was reduced. 

To improve the overall hygiene in the maturation room, 

a combination of cleaning modes - ozonation and 

chemical disinfection is recommended. [4] 

Ozone has been used in cheese making in the 

United States since the 1940s. To prevent mold growth 

in the cheese ripening chamber, low ozone concentra-

tions were used. Treatment with high and low ozone 

concentrations reduced the number of spores by 94% 

and 88%, respectively. As a result of the ozone treat-

ment, no taste or odor defects were identified. [5] 

Researchers have studied the preservation of Rus-

sian and Swiss cheeses using the refrigeration mode 

with air ozonation (2-4 ° C and 85-90% RH). A peri-

odic treatment with ozone (2.5-3.5 ppm) for four hours 

every 2-3 days prevented the growth of mold on both 

types of cheese and packaging materials for at least four 

months without affecting the sensory properties or 

chemical composition of the cheeses. As another test, 

cheese that was matured at 10 ppm of ozone had an ex-

tended shelf life of 11 weeks. [6] 

The microbiological parameters of Brazilian Mi-

nas Frescal cheese, which was treated with ozonated 

water (2 mg / l) for 1-2 minutes, were monitored 

throughout its storage in an ozonated water chamber. 

Ozonation reduced the initial values of total aerobic 

mesophils, lactic acid bacteria, yeast and their forms. 

Physicochemical properties of the cheese samples 

treated with ozone did not change. [7] 

During the production of mozzarella cheese, 

ozone treatment was tested for its effectiveness for re-

ducing bacterial contamination. In the laboratory, 

ozone failed to disinfect the surfaces of the cheese 

(though it does disinfect the air microflora in the cham-

ber perfectly): 

Previously, the mozzarella samples were contam-

inated with 107 CFU / g Pseudomonas spp., the cheese 

was disinfected in 2 ways: 

(1) Samples were immediately treated with ozo-

nized water containing 2 mg / L ozone 

(2) Samples were treated with ozonized water, 2-

10 mg / L for 60 min, and then with gaseous ozone (10-

30 lg / L) for up to 2 h. [8] 

Result ─ The cheese samples in (2) case are char-

acterized by a lower number of microbes compared to 

untreated cheese. Thus, ozone treatment of tap water, 

used at various stages of mozzarella cheese making, im-

proves the microbiological quality of the finished prod-

uct, thereby increasing its shelf life. 

Mold can grow well in the cheese ripening cham-

bers because of their environment. If the camera is not 

properly disinfected, it may be contaminated with mold 

spores. Ozonation is an effective method for inactivat-

ing spores, both during cheese ripening and during stor-

age (6). Ozone concentrations of approximately 0.05 

ppm and 5 ppm in the air are inactivated by 80-90% and 

99% of spores without negatively affecting the organo-

leptic properties of the cheese. 

In 2003, the following experiment was carried out: 

the cheese ripening chamber was ozonized for 20 

weeks, and the effectiveness of the procedure was mon-

itored weekly ─ microbiological parameters were 

measured both in the air of the chamber and on the sur-

faces of the cheeses. Ozone gas has been proven to be 

very effective in reducing the total number of mold 

spores in the air, while it has not been possible to reduce 

the number of spores on the surface of cheeses. It has 

been concluded that gaseous ozonation may not elimi-

nate the spores already present on the surface of the 

cheese entering the ripening chamber, but it may pre-

vent the deposition of spores from the air during the 

ripening process. [9] 

A study by Lanita and da Silva (2008) showed that 

60 days of ozonation in a Parmesan-type ripening 

chamber reduced the amount of yeast and mold in the 

air by 63%. 

A universal deodorizing and disinfecting agent, 

ozone has a powerful antimicrobial effect against a 

wide range of bacterial pathogens. It is also environ-

mentally friendly, safe and the cheapest agent availa-

ble. 

As demonstrated above, ozone is a powerful dis-

infectant that can be used widely in cheese ripening 

chambers and is capable of preventing both food poi-

soning and bacterial infections. Managing the transition 

from conventional disinfectant production to ozone re-

quires in-depth study, including determining the opti-

mal ozone dose, contact time, and specific effects of 

ozonation on the maturity of cheese. 
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